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FIX YOUR OWN TV SET BOOK === —-==0RDER FORM @ MAIL TODAY ~ =1
You can fix your own TV if you have TV Fixit A Total
N Book . . . because 80% of troubles are caused : RAD-TEL Tube Co. Tubes $ :
by tubes. This book explains, illustrates troubie 1 Dept. RTV Total i
and what tubes cause this trouble. Pinpoints in 1 . Part(sl $
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Exclusive with FRC A

AUTOTEXT:

new,faster, easier way
~ toward a career

in electronics

EXCLUSIVE WITH RCA. "AUTOTEXT", developed by RCA and
introduced by RCA Institutes, Inc. is a system of programmed
instruction, a method of learning proved with thousands of
students. This beginning course in electronics is 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!

BEGIN NOW WITH RCA "AUTOTEXT''. Now you can start your
home training the amazing new RCA “AUTOTEXT” way. And,
you get a complete set of theory lessons, service practice
tessons, experiment lessons, and all the kits you need. Because
"“"AUTOTEXT" has been designed to help you master the funda-
mentals of electronics more quickly, more easily—almost auto-
matically — you'll be ready to go on to advanced training in
electronics sooner than you ever thought possible.

STUDENT PROVED. Prove it to yourself as others throughout
the country are now doing. An interest or inclination in elec-
tronics is all you need. RCA “AUTOTEXT' helps you to do the
rest. The future is unlimited. The jobs are available! The im-
portant thing is to get started now,

FREE OFFER!

We'll send you complete information on amazing new
RCA “AUTOTEXT", along_with a free sample of a
home training lesson in Electronics Fundamentals to
prove to you how easy it is to learn this new way.
Check Electronics Fundamentals and information will
be rushed to you.

Classroom Training Available in New York City,
and Cherry Hill (near Camden) New Jersey.
Check “Classroom Training’’ and we will rush information.

'_\

r]The Most Trusted Name in Electronics
[

RCA INSTITUTES, INC., oept. rxs

AvucusT, 1964

wwaana oaricanradiahictaon, com

A Service of Radio Corporation of America 350 West dth St., New York 14, N. Y.

Complete Selection of Home Training Courses.
® Drafting
©® Computer Programming

® Electronics Fundamentals
(also available in Spanish)

® TV Servicing
® Color TV
@ Transistors

@ Automation Electronics
® Industrial Electronics
Automatic Controls

® Communications Electronics Industrial Applications

@ FCC License Preparation Nuclear Instrumentation

® Mobile Communications Digital Techniques

All RCA Institutes Home Training Courses are complete step by
step easy-to- -understand units. You get prime quality equipment
in the kits furnished to you to keep and use dn the job. In addition,
RCA’s liberal tuition plan affords you the most economical pos-
sible method of home study training. You pay for lessons only as
you order them. If you should wish to interrupt your training for
any reason, you do not owe one cent. Licensed by the N.Y. State
Department of Education. Approved for Veterans.

e

RCA Institutes, Inc. Dept. RX-84

350 West 4th St,, New York, N.Y. 10014 |
Please rush me FREE illustrated book with infovmationl
checked below. No obligation. No salesman will call.

Electronics Fundamentals. '

Other Home Training (choice of courses)
Classroom Training (choice of city)

Name,

Address
City.

|
|
Age |
I
I

Zone, State

CANADIANS: Take advaniage of these same RCA Institutes Courses at no
additional cost. 1 no delay. Fill out coupon and send
in envelope to: RCA V|ctor Ltd 5581 Royalmount Ave., Montreal §, Quebec.
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Clip coupon—and take your first big step to real success! LC.S., Scranton, Penna. 18515

Accredited Member,
National Home Study Councl!

' Box N3534F, Scranton, Penna. 18515 (tn Hawaii: P. 0. Box 418, Honolulu. In Canada: |. C.S. Canadian, Ltd., Montreal.)
: Without cost or obligation, rush me “HOW to SUCCEED,” the opportunity booklet about the field | have indicated below, and a sample lesson.
= Name of the course in which you are interest

= Your Name. Age. Addrass

= City. Stats Zip Code.

i Occupat £ by Special low rates to members of U.S. Armed Forces!

Cast your ballot for a successful future!

236

ACCOUNTING
Accounting

Cost Accounting
Federal Tax

Business Cnrrcspondonce

Business Law

Business Management &
Markatlng a0

Electronic Drafting

introductory Mechanical
Drafting

M@chanlcal Drafting

General A
Junior Accounting
Practical Accounting
Pubtic Accounting

ARCHITECTURE
AND BUILDING
Architectural Drawing &
Designing
Architecture
Building Contractor
Building Estimator
Building Inspector
Building Maintenance
Carpenter-Builder
Carpentry & Millwork
House Planning & Interior
Design
Mason

Production

Canadian Business
Management

Condensed Business

ractice
Industrial Psychology
Managing a Small Store
Marketing
Modern Executive
Management
Office Management
Programming for Digital
Computers
Programming the |BM 1401
Computer
Purchasing Agent
Retail Business

Painting C

Reading Arch. Blueprints

Review in Arch. Design &
Practice

Review of Mech. Systems
in Buildings

ART

Amateur Artist

Commercial Art

Commercial Cartooning

Hiustrating

tnterior Decorating

Show Card & Sign Prod.

Show Card Writing

Sign Painting & Designing

Sketching & Painting

Painting for Pleasure

AUTOMOTIVE

Automatic Transmission
Specialist

Automobile Body Rebuiiding
& Relinishing

Automobile Electrical Tech.

Automobile Engine Tune-Up

Automobile Technician

Automotive Mechanic

Diesel-Gas Motor Vehicle
Engines

AVIATION

Aircraft & Powerplant
Mechanic

Introducloriy Aero-Engi-
neering Technology

BUSINESS

Advertising

Basic Inventory Control

Business Administration

Avgusr, 1964

Statistics and Finance
Systems and Procedures
Analysis
CHEMICAL
Analytical Chemistry
Chemical Engineering
Chemical Engineering Unit
Operations
Chemical Laboratory Tech.
Chemical Process Control
Technician
Chemical Process Operator
Elements of Nuclear Energy
General Chemistry
Instrumental Laboratory
Analysis
civiL
ENGINEERING
Civil Engineering
Construction Engineering
Highway Engineering
Principles of Surveying
Re;dlng nghway
|
Readmg Slructural
Blueprints
Sanitary Engineering
Sewage Plant Operator
Structural Engineering
Surveying and Mapping
Water Works Operator

DRAFTI NG

Aircraft Draftin;

Architectural Dra'llng

Electrical Drafting

Electrical Engineering
Drafting

Vessel and Tank
Prml Readin,

Sheet Metal Layoul for
Air Conditioning

I.C.S.isthe oldest and largest cor-
respondence school. 236 courses.
Business, industrial, engineering,
academic, high school. One for
you. Direct, job-related. Bedrock
facts and theory plus practical

German

Italian

Spanish
LEADERSHIP
Basic Supervision
Industrial Foremanship
Industrial Supervision

application. Complete lesson and
answer service. No skimping. Di-
ploma to graduates.

Send for the 3 free booklets of-
fered here and find out how I.C. S.

can be your road to success.

Refrigeration & Air
Conditioning

Steam Fitting

PULP AND PAPER

Paper Machine Operator

Paper Making

Puip Making

Dyeing & Finishing ,

Loom Fixing

Spinning

Textile Designing

Textile Engineering
Technolog

Textile Mill gupervlsof

Warping and Weaving

P I- q Puip & Paper Englneering
| [ e |
TRAFFIC
Electrc Molor Repziman MATHEMATICS Car Equipment Motor Traffic Managemeat
";‘;R‘;@,',,g M7lhe£maln:s and Mechanics M;ﬁv. Power Fi ¥:;|"ﬁl:y hate Clerk
Electrical Contractor or Engineering Raiiroad Administration
Mathematics and Physics TV-RADIO-
Llectrical Engineering for Engineering SALESMANSHIP ELECTRON!CS

(Power option or
Electronic option)

Electrical Engineering Tech.
Electrical Instrument Tech.

Blectrical Power-Plant
Engineering (Steam
option or Hydro option)

Industrial Electrical Tech,

Industrial Telemstering

Power Line Design and
Construction

Practical Electriclan

Practical Linemnan

Reading Electrical
Blueprints

ENGINEERING
(Professtonat)

Chemical

Civil

Electrical

Mechanical

Industrial Management for
Engineers

ENGLISH AND

WRITING

Better Business Writing

Introductory Technical
Writing

Modern Letter Writing

Practical English

Short Story Writing

HIGH SCHOOL

High School Business

High School College Prep.

(Arts)
High School College Prep.
{Engineering & Science)
High School General
High School Mathematics
High School Secretarial
High School Vocational
LANGUAGES
é[diled by Berlitz)
rench

Modern Elementary
Statistics

Value Analysis

MECHANICAL

Industrial Engineering

Industrial Instrumentation

Machine Design

Mechanical Engineering

Quality Control

Safety Engineering
Technology

Tool Design

PETROLEUM

Natural Gas Production &
Transmission

Dii Field Technology

Petroleum Production

Petroleum Productmn
Engineerin,

Petroleum Reﬁnery Oper.

PLASTICS
Plastics Technician

PLUMBING,

HEATING, AIR

CONDITIONING

Air Conditioning

Air Conditioning Main.

Domestic Heating with
Qil & Gas

Domestic Refrigeration

Gas Fitting

Heating

Hsatmg & Air Conditioning
with Drawing

Plumbing

Plumbing & Heating

Plumbing & Heating
Contractor

Plumbing & Heating
Estimator

Practical Plumbing

Refrigeration

WMo amoricanradiabicton, cam

Creative Salesmanship

Techn'I'gy

Real Estate
Sales Management
Salesmanship

Salesmanship & Sales
Management
SECRETARIAL
Clerk-Typist
Commercial
Professional Secretary
Shorthand
Stenographic
Typewriting
SHOP PRACTICE
Foundry Practice
Industrial Metallurgy
Machine Shop Inspection
Machine Shop Practice
Machine St'mn Practice &

oolmaking
Metallurgical Engineering
Technology
Patternmaking
Practical Millwrighting
Reading Shop Blueprints
Rigging
Tool Enxmeenni Techn’gy
Toolmaki
Welding Enmnaennz
Technology
Welding Proccssas
STEAM
DIESEL POW ER
Boiler Inspector
Industrial Building
Engineer
Poyer Plant Engineering
y Dissel Engines
Ly Fireman
Steam
ring
T LES
Carding

Cardlnx and Splnnlng
Cotton

Eloclromc Fundamentals

Electronic Fundamentals
(Programed)

Electronic Fundamentals
with Electr. Equip. Tr'n'g

Elsctronic Instrumentation
& Servo Fundamentals

Electronic Principles for
Automation

Eleclrnnllcs and Appiied

Electronics Technician
First Class Radiotelephons
License
Fundamentals of Eiectronlc
Computers
General Electronics
General Electronics with
Eiectronic Equip. Tr'n'g
Hi-Fl Stereo and Sound
Systems Servicing
Industrial Electronics
Industrial Electronics
Engineering
Industrial Electronics
Engineering Technisian
Practical Radio-TV £1g'r'g
Practical Telephony
Principles of Radio-
Electronic Telemetry
Principles of Semiconduc.
tor-Transistor Circud s
Radio Servicing with fadic
Euuigmenl Training
Radio & TV Servicing,
Radio & TV Servicing with
Radio Equip. Tr'n'g
Second Class Radiotele-
phone License
Sound ystems Specialist
Telephony, Elsctronics and
Radio Communications
TV Receiver Servicing
TV Technici
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when it's time fo think of collfege

inquire about
Electronics at MSOE

Planning your space age engineering educa-
tion now, will enhance your career later. Find
out about MSOE programs in Electronics,
Computers, and Electrical Engineering,

Obtain all the facts about courses leading to
4.year Bachelor of Science and_ 2-year
Associate in Applied Science degrees. Find out
about MSOE scholarships, financial aids, job
placement opportunities, and other services.

Assure yourself of a bright future in the
exciting field of space age engineering and
technology. Write for your Free “Career”
booklet which will tell you about educational
advantages at MSOE.

MSOE

MILWAUKEE COE0 Y
1 SCHOOL OF ENGINEERING
1 Dept. RTX-864 1025 N. Milwaukee St. 1
: Milwaukee, Wisconsin 53201 :
1 Tell me about a career through residence study: 2
[} [J Electronics field [J Mechanical field §
: [J 2-years or [] 4-years :
: ]
N . JRRRTTOR V-7
' ame g -
: Address..... (eer e s e :
] ]
B City, State..coveecr e ']

L---------\--------;-----------J

4
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Use new improved Model 163

FOR REPAIRING ALL

ELECTRIC

e,

AL APPLIANCES

INCLUDING Toasters, Irons,

%

ohms.

The Model 163

Will measure the current consumption, of any
home electrical appliance without the necessity of
breaking any of the wires and while the unit is in
operation. You simply insert the plug of the appli-
ance into a special socket on the frent panel of Model
163, plug the line cord of the Model 163 into the
electric line outlet, and read the current consump-
tion in amperes direct on the meter. This is a feature
not included in many ampere testers selling from
$25.00 to $100.00.
Testing TV tubes with Mode! 163

Please note Model 163 will not test the quality
of the tube (an emission tester is required for that
purpose) but Model 163 will test all tubes used in
your TV set, including picture tubes, for open fila-
ments, burned out tubes, etc.
Testing electric lines and outlets

The Model 163 will measure the voltage of any
electrical line, outlet or socket. Most fines vary be-
tween 110 volts and 125 volts depending upon
power line load. Some lines are 220 volts (actually
vary between 208 volts and 240 volts). Mode! 163
will accurately measure alt such lines, A.C. or D.C.

Motors

Broilers, Heating Pads, Clocks,
Fans, Vacuum Cleaners, Refrigerators,
Switches, Thermostats, etc.

. CHECK ALL ELECTRIC LINES
TEST ALL TV TUBES

7. The Model 163

Measures A.C. and D.C. voltages, O to 300 volts; A.C. and
D.C. current, O to 15 amperes; indicates continuity to 100,000

The ranges specified above are sufficient to test all Home
Appliances without exception and the vast majority of Industrial
Appliances and Utilities.

Meter movement

The Model 163 employs a rugged, accurate,
highly damped meter movement with sealed air-
damiping chamber. Because the meter is of the A.C.
type, rectification of current is not required, greatly
reducing the possibility of ever damaging the meter
or its associated components.
Test leads

Model 163 includes both a prod type lead and

an alligator clip fead aflowing maximum flexibility.

Opera\ting procedure book

The 36-page manual provided with Model 163
is practically a condensed course in electricity. In
addition to detailed step-by-step procedure for using
Model 163, the manual explains in easy-to-under-
stand language what electricity is, discusses current
voltage and wattage, and includes many, many
simplified explanations usually included only in
costly correspondence courses.

Guarantee
Mode!l 163 is guaranteed for one year.
Mode! 163 comes complete
with all test leads and

The model 163 will test all motors—single
phase, multi-phase, universal, squirrel cage. induc-
tion; in fact every type from fractional H.P. to 2 H.P.

SEND NO MONEY WITH ORDER
PAY POSTMAN NOTHING ON DELIVERY

Tryitfor 10 days beforeyou buy. i~ .. _ T T ————— 1
If completely satisfied then send ACCURATE INSTRUMENT CO., INC.

Dept. D-347 911 Faile St., Bronx 59, N. Y.
$3.00 and pay the balance at the ' Please rush me one Model 163. If satisfactory | agree to pay $3.00
rate of $3.00 per month until

|

|

: within 10 days and balance at rate of $3.00 per month until
the total price of $9.85 (plus I

I

I

|

|

operating instructional $ 9 —

manual. Ready to use. Only........

total price of $9.85 {plus small P.P. and budget charge) is paid.
If not satisfactory, | may return for cancellation of account.
small P.P. and budget charge}

R q . Name.
is paid. If not completely satis- Add
. S,
fied, return to us, no explanation cdres
necessary. City Zone State

AvugusT, 1964

ML AtRaricantadiakbicianeaom .
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EARNBIG
MONEY!

Learn Eleclric

AP PI.IANCE
REPAIRING s

' START YOUR
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!

14 W, Lawrence Ave.,
chncago, ut s

| Please send :Ilusfrafed book, facts on |

| Christy "Electronic’’ Training Kit and |
| Special Pay Later Form I
I Name S— -1 I Fa 0

| Address ————————— l F RE E
City Zone. State.
U —— ———— —— ——— —
= + BOOK/
FREE POLY PAK Includes:
rwsistors
s o Rectifiers
¢ Knobs
25 3 Condensers | P [ FREE: YOUR CHOICE
tEeete. | U OF ANY $1 POLY PAK
Add 25¢ for handling LISTEO BELOW FREE
S
WORLD FAMOUS POLY PAK KITS, BRAND NEW PARTS
D 2 40-watt Transistors ¢ 28 Germanium Diodes, $1
2N174 style, TO36case 1N34, 1N48,1N60,eq.
238 Top HatR'ctifirs 750 4 Transistor Trans-
D ma. silicon untested 51 D formers, worth $15. 51
3 *Tiny’ 20-Watt Tran- 10 Tantalum Electro-
D ‘trs. 2N1038Bequal,pnp 51 D lytics, asstd. values. s1
2 15.Amp Switchin i i 't
D tran’tr, p:p. ‘F’Cl'a clasge 51 D égps::;:m%;s‘;.an' .r.!.' s1
10 RCA Phono Plugs-'n 3 20-W. Transistors,
D Jack sets, tuners-amps. 51 D pnp stud,CBS, 2N1326 51
S General Electric 40 World’'s Smallest
D 2N107 pnp transistors 51 D restrs, 1/10W. 5% too 51
40 Disc Condensers, 2 25-Amp Silicon Stud
D 27mmf to 05 mf to 1KV s1 D rectifiers, good buy.. 51
D 60 Tube Sockets, $1 40 Precision Resistors, ¢4
plugs, receptacles;‘elc. D 14, 1, 2W. 15 too. .
10 Paneil Switches, 30 Power Resistors,
D micro, rotary, power s1 D to 50W. to 10K ohms 51
25 ‘Epoxy’ Silicon 51 D 50 Mica Condensers, sl
D diodes, 750 mil, axial asst. silvers too....
60 Hi-Q Res’ trs, l/z, < § 10 Volume Controls sl
D 2 w, to 1 meg, 5% too 1 D to 3 meg.. switch too
50 Terminal Strips, 1 10 Transistor Electro-
D to 8 el:’xgs. asstd.. ... sl D tytics, 10-t0-100 mf. 51
i Cond’rs, $25 Surprise, wide
D g?scscer';;g“sc to oOarrri? 51 D radio-n-tv assortment. 51
s Batteries, to 50 Coils 'n’ Chokes,
D ?1/2 u"lne sens. Pproj. 51 D rf, if, osc. peaking, ete, 51
Watt 35 T Watters, re-
O ;sosgrt:ldala’nd e S1 1 O Sistors, 5% 100« - $1
10 Ravtheon CK722 3 25W 2N25$5 Transis-
D transistors, pnp. . ... 51 D tors, or eq., TO3 case 51
2% Transistors pnp, sl 50 One Watt Resistors sl
D untested, TO5 case. . many 5o .0
O 353984 %05 case. o 51 o0 to' Tt SURYY S
100 Printed Circuit 51 10 Transistors Sock- 51
D parts, $50.00 value. ets, for pnp-n-npn’s.
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FHEE! 225 ltem“l;tla;gg,p TEHMS: ngmfvtl?)gLuge voslta!te

POLY PAKS & ’uymfei, wass.
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POSIIY
FEEDBACK

Julian M. Sienkiewicz, Editor
WA2CQL/2W5115

F THIS year’s photo show at the New
York Coliseum was any indication of
things to come, it won't be too long before
photography becomes just another branch
of electronics. One had to look mighty hard
to find some photo gear that wasn’t depend-
ent on electronics. And we don’t mean
those super sensitive cadmium-sulphide light
meters that manages to take readings in the
Black Hole of Calcutta—only a photogra-
pher could call this electronics.

No, by electronics we mean circuits, using
tubes, transistors, resistors, etc.; without
which the camera gear couldn’t function.

A perfect example of electronic control
was the DeJur PT-70 Command projector.
Here was electronic control at its finest—
stolen straight from TV. A small, hand-sized
ultrasonic generator—actually metal rods
struck by hammers when the appropriate
button is depressed—controlled eight pro-
jector functions; and at distances up to forty
feet. Think, without the transistorized re-
ceiver the projector couldn’t work—unless
you used a forty foot control cable and had
the audacity to call it remote control.

Another “stolen” idea we saw was variable
lighting control. Remember that SCR Motor
Speed Control Project we ran a while back?
It's now in a fancy case, costs nearly double
the price, and it’s called a lighting control.
Again, without electronics, no heatless light-
ing control.

And photography has also benefited from
advances in the audio field. Remember the
last time you saw 8mm. sound movies?
That'’s right—bad sound would be putting it
mildly. Well, all the work that went into
stabilizing tape transport, and recording
heads, which permits a decent tape recorder
to be turned out for a hundred bucks has
finally caught up with movie projectors. We
saw (heard?) some 8mm. magnetic movies
of which it can truly be said: “You haven't
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ALLIED & REE

GTRONICS
E;_REEVERYONE AU send today for your
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1965 CATALOG

WORLD'S LARGEST

including the

COMPLETE 490 valve-packed pages
knighf ;ﬁ“ t everything in electronics— v
CATAL

including special products
and valves available
ADILO only from ALLIED

(Aren Cods 312)

ey + T

N\
Sraara XON ssxxamx’:mxx&\\ )
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« ewt
‘ . : ! 100 1. WESTERR AVE ente

Satistactien Guara

BIGGEST SELECTION—

including %
e BIGGEST SAVINGS ON:

the
- -g®© e Famous Knight-Kits®
coMPLETE knight-kit® catALoG « Our Own Knight® Stereo Hi-Fi
e Other Famous-Make Stereo Hi-Fi
e Tape Recorders & Tape
e CB Transceivers
o Ham Station Gear
e Automotive Electronics Equipment
e Phonographs & Accessories
I kY e FM-AM and AM Radios
SRR - e PA Systems, Intercoms

“pro’’ type e Test Instruments
at lowest cost e TV Tubes, Antennas
e Parts, Tubes, Transistors
e Tools, Hardware, Books

SEND FOR YOUR
COPY TODAY! FREE { _fffg_fge

e

SEE WHAT'S NEW o SEE THE BIG BUYS

| — i NEW

o © © + 1] C-560 Deluxe CB ;
: Transceiver with NEW
transistorized Electronic
power supply Exposure

NEW

Electronic Auto
Analyzer for
trouble-shooting
ignition systems

NEW

KG-854 Solid-State
54-Watt Stereo
Hi-Fi Ampilifier buy

L7 v X B K 7 7 R B N K B B 7 J F N | 1
NEW I ALLIED RADIO, Dept. 20-H ]
King-size 6" VIVM— | 100 N. Western Ave., Chicago, lllinois 60680 | 1
tops for accuracy ;
and low cost : O Send FREE 1965 ALLIED Catalog :
plus dozens of other great Knight - Kits 1 N 1
ame. e ——————— s
I PLEASE PRINT I
EASY TERMS: Use Your Allied Credit Fund Plan 1 I
satisfaction guaranteed or your money back = Address. :
ALLIED RADIO . i
g City - == ~Zone.._ State . 8

The World’s largesf Electronic Supp/y House L-----------------------J
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A REVOLUTIONARY N g
CONCEPT IN AMATEUR ANTENNAS!

3 MODELS - NEW LOW PRICE !

El Toro is avoilable in three models. TW-3X,
TW-3XJre and NS-3 ot prices you con offord.
Model TW-3X is just $19.95. Models TW-3XJr.
ond NS-3 are only $14.95.

3 BAND OPERATION!

Models TW-3X ond TW-3X Jr, operate on 20, 40
and 75/80 meters. Model NS-3 (novice special)
operotes on 15, 40 and 80 meters. All antennos
ore pretuned, in kit form, ond have excellent
broad bond charocteristics.

2 POWER RATINGS!

Model TW-3X has a rating of 1000 watts input
to the final amplifier on AM, 2000 watts P.E.P.
on CW or $SB. Models TW-3X Jr, and NS-3 are
rated to 300 watts AM and 500 watts input to
the final amplifier on CW or SSB.

INSTALLATION WILL MEET
YOUR REQUIREMENTS!

¢ =
1 Mt
U FAT =

—nTH

! M

Mosley El Toro antennas are trap type grounded
quarter wavelength antennas that, when properly
installed, will equal or surpass the performonce
of ony good vertical, depending on the type of
mounting. These remorkoble ontennos can be
mounted in varied positions to fit most ony lo-
cotion. Mounted at ground level, no rodiols are
needed if a good ground is provideds The mox-
imum length of El Toro is 58 ft, ond is fed with
52 ohm coox. El Toro is easily odjusted to res-
onote ot any portion of the rated bands.

WRITE FOR FORM ET-1

4610 North Lindbergh Blvd, ® Bridgeton, Missouri, 63044

aaann oo aricanradiahicitaryy com

Positive Feedback

seen 8mm. home movies till you've heard
them.”

But science is a two way street, and the
electronics hobbyist is going to benefit from
some photo developments. While we were
looking over some of those superb alkaline
batteries that the Mallory Co. seems to for-
get are just as advantageous to the elec-
tronics hobbyist as they are to the photog-
rapher, we chanced to hear some interesting
comments which we were quick to follow
up. Seems as if Mallory is about to release
a rechargeable mercury battery. Ahhhh, the
wonders of life, no more basketful of batter-
ies for walkie-talkies or transistor projects.
And no more drain on the pocketbook for
the latest curse on mankind—battery op-
erated toys. Just one or two sets of budget
priced rechargeable mercuries which can be
used again and again.

Yep, somehow we figure that in ‘65 or ‘66
the annual photo show will be just a couple
of booths at the I-triple-E (that’s right, the
IEEE electronics show).

The cost of CB. In our April issue (page
8) we made a point of mentioning that too
many frills added to the CB sets of today
have raised the purchase price well above
1959 prices. To illustrate the point, we took
a photo of a typical set of 1959 vintage, re-
touched it with the hope that no one would
recognize it, and gave it a price tag of
$139.95. We were not trying to fool anyone,
but rather, preferred to keep the discussion
on a general level and not mention any
manufacturer’s name. Well, we didn’t fool
the maker of the set, and as luck would have
it, he agreed with us 100 per cent. We have
reprinted the main body of the letter sent
to us by Multi-Elmac Company for your
information.

Your editorial, Positive Feedback,
April-May, 1964 issue regarding low cost
Citizens-band equipment was read with
avid interest, as the picture of the C.B.
rig shown on page 8 is quite obviously our
older Model CD-5 “Citi-Fone.”

The Model CD-5 was one of the orig-
inal Citizens-band transceivers on the
market and was continuously available at
the $134.50 price, until it was replaced
with the new Model CD-5A in the sum-
mer of 1963.

The Model CD-5A literature is en-

Rap10-TV EXPERIMENTER



www.americanradiohistory.com

R _ad

Sit right down in this high-paying job

. . . after you get your FCC License

It’s true. There are hundreds of high-paying, challeng-
ing jobs for men with official proof of the'r electronics
skill and knowledge ... the Commercial FCC License.
And the quickest, easiest, most economical way to get
your license is Cleveland Institute of Electronics Home
Study. Will it work for you? Cleveland Institute is so
sure of it they make this exclusive promise: *“‘Should
you fail to pass your Commercial FCC License examination
after completing one of our licensing programs, we will
refund all your tuition payments.” The offer ie as straight-
forward as it sounds . . . you get your FCC license or your
money back!

You’ll be amazed how fast, how easily you can learn
electronics with a Cleveland Institute Check-Point Plan
of Home Study. Facts and concepts are presented in
small, easy-to-understand segments, then reinforced with
clear explanations and examples. Through this modern,
proven methad, you will learn at your own pace . . .
and remember what you learn!

So pick the program that fits your career objective,
mark your choice on the coupon, and mail it today. We’ll

Cleveland Institute . .-
of Electronics

s
“ouy er°

1776 E. 17th St., Dept. EX-8, Cieveland, Ohio 44114 Accredited Member

-
ounen "

o1Lvn.
-
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send you, without obligation, complete details on Cleve-
land Institute home study. Act right now. . . there will
never be a better time to start towards a high-paying,

interesting job in electronics.

Mail Coupon TODAY For FREE Catalog

! eleveland Institute of Electronics

1776 E. 17th St., Dept. EX-8
Cleveland, Obio 44114
Please send FREE Career Informa-

tion prepéred to belp me get ahead in
Electronics, without further obligation, |

How to Succeed I
in Electronics

CHECK AREA OF MOST M*M'wmw:%w
INTEREST—
[ Electronics Technology [ First Class FCC License
[ Industrial Electronics [ Electronic Communications
[ Broadcast Engineering [ Advanced Engiseering
Your present
Name. § Age__
(please priot)
Address = —
City. State. Zip

Approved for Veteran’s Trainiog under Korean GI Bill. EX-8

W LakmeLcantadiohisternsecom

L T Sy S ——
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that the Editor of Rapio-TV EXPERIMENTER
Positive Feedback sent you.

SWL's Getting Together. The long dis-
cussed Association of North American
Radio Clubs is finally a reality. The final
approval of the Association’s constitution

closed and is available at $139.50, an in-
crease of five dollars ($5.00) over the
original unit of 1959.

The CD-5A has improved audio gain, was announced by the (acting) Executive
provision for our new “Tone Guard” tone Secretary, Don Jensen, following a tabula-
signaling system, as well as, other changes tion of ballots from representatives of eleven
to improve the performance. It is, I might clubs in the United States and Canada. The
add, a very popular model and our lead- ANARC constitution lists the Association’s

ing seller. Very few units, regardless of
price, exceed the performance of this
CD-5A either in the transmit or receive

objectives as: promoting closer ties between
radio clubs, promoting interchange of ideas

mode. and information between radio clubs, work-

It is still quite possible to buy “quality,” ing for the common good of the DX’ing
“reliability” and “performance” at a rea- ©~  hobby, providing a forum to work out differ-
sonable price. Just like the good old days ences and problems involving radio clubs,
of 1959. and providing a medium to speak for all

Thank you for a very interesting article. radio clubs and listeners in North America.

Don Jensen, serving as the Association’s

Sincerely, .. .
MULTI-ELMAC COMPANY spokesman, stressed that the Association is
Charles E. Lighthall not a “super club,” but rather a federation of
Sales Manager independent radio organizations.

The following United States and Cana-

If you are interested in more information ~ dian radio clubs are affiliated with the asso-
on the Citi-Fone, Model CD-5A, write to ciation of North American Radio Clubs:
Multi-Elmac Company, 21470 Coolidge Newark News Radio Club, Canadian DX
Highway, Oak Park 37, Michigan and say Club, American SWL Club, North Ameri-

LARGE, SELECT STOCK!

DEPENDABLE, FAST SERVICE!

L ° 't::rr tube'uned In our own y for SPECIAL PURPOSE
e © We FRE for one year of any tube purchased and INDUSTRIAL
Ll ) from us whl;!'la!"a‘lpls (o ﬁmcﬂo: :m'clemly uynder any or all operating TUBES
Py () 'A‘dc\;e'r:geog tubes notoﬁe::::arlly new, hulﬂ:t:'{’h:ae':'eac'irlcally per- AY SPECIAL SAVINGS! 5”“;5 1957
s Oa2 [} €827 EWEGT Type Price | Type Price
oze ACT 6Ce 6X4
Si7ar |GAFL DA2 § .60 [B72A  $6.95
= H s 0A3 .70 | 884 LED
0 IHSGT [6AH4GT L) .75 | 885 73
E e EEE? 0B2 .45 | 954 K
15331‘5 BALT 083 65 | 955 30
el 158 |EANE oca .50 | 957 30
=] i7i |saas 003 .40 | 2050 a0
o LT RAOD |
—u [ETES GAGQ7GT 202t .55 | 2051 A0
= B 2E26 1.95 | 5643 78
I*-% a3 |uATe 4X150A 5654 H
= E:E% Eeézg; New  18.00 | goan .50
e [l ewa G|
Lad el
@ ;5%;: ::32“ f HUMNDRED 18 s 503 .50
=1 JtFa |eaw or A5%T 88 5715 A0
Pl 3G+ |saxdcr B E17L R i
i |saxser : 468 1895 | " :
=4 1Bu7aooas Y . 5129 I ;}
oy Shi2 |emea ; 750TL 32,00 | 7% B0
=4 g:Tz SBLE e I5I6 =07 1.00 | HHI4A o ] Not © ted With An
=) Siwe |oers  |cme SiEE Ta8 L2ATE HI1A New 3.95 | 3379 T Mot Connected Wil ¥
SaK7 | 6@ acmy ExF7 Iod 13aT? £ 2.50 | Al Tl Qther Mail Order Tube Co.
Tus tiavd gm  7.00 | 546 2.45
188 LIy a2 3.00 | &IS9 PRLM ALL TUBES SENT POST.
e e ISR PR it Pii0 Plesse send
;E% i%ﬂs 866A  2.95 | 6900 R e as eand 25
; [ 25%
TET 1387 EXTRA SPECIALS: feg. on orders
12BF6 6/12 volt VIB 89¢ Send apar postage
TN 6/12 volt New VIB §$1.49 on Canadian  and  for
50 watt 25K Sprague Resistors 30¢ [ UBEELUE

: waite pept. CIE3 For our FREE
110 Martin St. COMPLETE LIST OF TUBES &

Patersen 3. N. 1. SPECIAL PURPOSE TUBES

10 Rap10-TV EXPERIMENTER
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GR-53A

539900

(Includes chassis,
all tubes, VHF & UHF
tuners, mask, mounting
kit, & special speaker)
cabinet optional $49.00

Everyone Agrees It Outperforms Any Other,
ls Eagy To Build, & Saves Up To $400!

Here’s What The Experts Say! Popular Electronics,
May issue: “The GR-53A is not a skimpy receiver
in which corners have been cut to keep costs down
and still provide color TV. Instead, the GR-53A
(on a comparison shopping basis) has the same
color and sound fidelity, flexibility, and ease of
handling as those manufactured receivers which
sell for over $600.”

Radio-TV Experimenter, June issue: “The repair
cost savings during the Heath Color TV set's life
compared to commercial units may be more than
$200.”

Popular Mechanics, February issue: “Mounted, pre-
aligned critical circuits enable beginners to assemble.
Picture quality is topnotch.”

Science & Mechanics, April issue: “Built-in servicing
circuits such as a dot generator are valuable aids in
getting the set operating for the first time &
eliminating expensive service calls % bills when
realignment or part replacement is needed later on.”
Anyone Can Build It! No special skills or knowledge
required . . . all critical assemblies are factory-built
& tested . . . simple check-by-step instructions take
you from parts to picture in just 25 hours!
Exclusive Built-In Service Center Eliminates Main-
tenance Costs! You adjust and maintain the GR-53A
yourself with the degaussing coil, service switch,
and built-in dot generator! No more costly TV
service calls! No other set has these selfservicing
features!

No Expensive Service Contract! Since you maintain
the set, there’s no need for a costly service contract.
Heath warrants the picture tube for 1 year, all
other parts for 90 days!

Compare These Additional Features: » 26-tube, 8-
diede circuit e Deluxe Standard-Kollsman VHF
tuner with push-to-tune fine tuning for individual
channels, 2 thru 13 e New transistor UHF tuner

AvUGUST, 1964

. wivww-amedcanradiohiston~—eam

for channels 14 thru 83 e High definition 70° 21~
color tube with antiglare bonded safety glass o
24,000 volt regulated picture power e Automatic
color control & gated AGC for peak performance
e 3-stage high gain video I.F. e Line thermistor
for longer tube life e Thermal circuit breaker for
component protection.

Cabinet Or Custom Installation! After assembly,
just slip the complete unit into the handsome
GRA-53-6 walnutfinished hardboard cabinet! Or,
if you prefer, mount it in a wall or custom cabinet.
Enjoy Complete TV Reception Now! . . . by order-
ing the new 1964 Heathkit 21”7 High Fidelity Color
TV!

Kit GR-53A4, chassis, tubes, mask, VHF and UHF
tuners, mounting kit, speaker, 121 lbs. ____8399.00
GRA-53-6, walnut-finished cabinet, 53 lbs. __$49.00

FREE 1964 HEATHKIT CATALOG
See these and over 250 other exciting
Heathkits available in easy-to-build kit
form. Save 50% or more by doing the
easy assembly yourself! Send for your
free catalog today!

OOl ik vt |
B P = AT I T N
HEATH COMPANY Dept. 19-8.1 |
Benton Harbor, Michigan 49023 1

|
[JEnclosed is $ , Plus freight, Please :
send model(s) |

D Please send my Free 1964 Heathkit Catalog.

it s

1
[}
[}
Name |
(Piosss Pim) l
Address :
City State Zip =
H Prices & Specifications subject to change without notice CL-185R J
11

_—
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12 WATT
TRANSISTOR AMPLIFIER

A beautifully 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 transistors with thermister bias protection. Input
imredonce 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 914"
L x 234" W x 478" high. New original manufacture pack-
ing. Shipping weight 12 Ibs.

Positive Feedback

can Shortwave Association, Worldwide
Monitors Radio Club, Inc., Canadian Inter-
national DX Club, Short Wave Listener’s—
Certificate Hunters Club, Kentucky DX’ers
Association, Folcroft Radio Club, and Great
Lakes Shortwave DX Club. Looks like a
strong and healthy group.

I _— o unany amaricanradiohistoryv. com . L L

If your radio club is interested in learning
more about ANARC, Rabpio-TV EXPERI-
MENTER urges you, to contact Executive

$995 Plus Postage
TRANSISTOR BROADCASTER

A unique 2 Transistor Phono Oscillator which

plays through any broadcast band. Radio will [, . o[" Secretary, Don Jensen, 1832 Ridge Drive,
operate mike or phono pickup. Originally de- | Stwgm . . .
signed :Jo addd51ere$<>léto7 regul:r monavral sys- | d Racme, Wisconsin 53406.
tem and priced at .75 each, T e | q o
SPECIAL 50 Plus Postage Tvadl | Color TV has been a big question mark
CLOSE-OUT $2EACH & Handling E o in the eyes of American consumers for some

PRICE ONLY ..

CAPITOL COMMODITIES CO. INC.

4757 N. Ravenswood Ave. Chicago 40, Illinois
PHONES: LO 1-3355

time. Your editor sees three major reasons
why color TV has not become a significant
factor in video broadcasting.

Price seems to be the major cause of dis-
appointing sales. At the present time less
than 4% of the total TV homes in the
NATIONAL New York United States have color sets. This means

| that SO million families have elected to do

HARDWARE || without color. Also, replacement sets in

SHOW : these homes and “second sets” continue to

be black and white units. Bargain hunters

will discover that color TV sets are currently

from $200 to $250 more than b&w units of

same picture tube size. The consumer has to

decide whether he wants to buy one b&w set

or pay the price of almost three b&w sets to
enjoy color.

The next two reasons go hand in hand.
OIl Color TV programming covers only a small
portion of total viewing time available to the
wheels! consumer in all areas throughout the coun-
try. Why purchase a color TV set to watch

, , . b&w programs? And many of the color tele-
Here's a motor home that's designed as a | .qis" are old movies, golf tournaments

yacht on wheels—and even carries its own | (ugh!), and Johnny Carson. Most of the
dinghy on the roof! You'll read all about this | color TV programming occurs when fami-
luxurious rolling home in the September S&M | lies are outside the home or should be asleep.
—plus a story on America’s newest combat | This poor color programming also make the
center, now being built in the center of a Colo- | sales job a difficult one. I have never seen a
rado mountain! And don’t miss the usual excit. | color TV set show a color program (or even
ing S&M features and how-to projects, all in | @ b&w picture) in a show room or store win-

the dow. Don’t blame the poor salesmen; they
SEPTEMBER

would like to have a color set operating in

their showroom every minute the store doors
& MECHANICS

are open. Without a color TV program to
on sale July 28TH

MEET US AT BOOTH #9

COLISEUM

Sept. 28—0ct. 2

display, what wise shopper would invest over
$350 for a status symbol?

Color TV is good! Once you have seen and
enjoyed color programs, present day prices
will appear to be reasonable. And tomor-

row’s prices will be lower. Picture tube

12 Rap1o-TV EXPERIMENTER
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A NEW

VORLD 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 sateilites
tor industry and defense.

You can install and maintain 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 result, 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.
e e
RESIDENT TRAINING AT LOS ANGELES

It you wish to take your Electronics-TV-Radio training in our famous Resident
School in Los Angeles — the oldest and largest school of its kind in the world —
write for special Resident School catalog and information, ar check coupon,

SCHOOLS

T WORLO-WIDE TRAINING SINCE 1905 ¢
Ul 4000 So. Figueroa St.. Los Angeles 37, Calit.

Accredited
Member
NHSC.
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You can become a highly-paid TV-
Radio Technician, an electronics field
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 worid of opportunity awaits the man with
Electronic Home-Training from National Technical Schools — a recog-
nized leader in techhical training tor 58 years.

19 BIG KITS
YOURS TO KEEP

e e e

' MAIL COUPON NOW FOR FREE

NO OBLIGATION.
NO SALESMAN WILL CALL.

WORLO-#IDE TRKIN SINCE 18505

National Technical Schools, Dept. RKK-74

4000 S, Figueroa St., Los Angeles 37, Calif.

’ Please Rush FREE Electronics-TV-Radio '‘Opportunity"’
I Book and Actual Lesson. No Salesman Will Call.

I
]
Name Age ]
I I
I

’ Address.

' City  __  Zone State

i [(ICheck if interested ONLY in Resident Training.at L.A.
High school home study courses also offered. Check for free calalog.D
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Positive Feedback

manufacturers are expecting a price drop
with increased sales. Foreign imports may
hit the color TV market in early 1965, and
the increased competition may drive prices
down. Summing up: color TV sales will
zoom as color programming increases and
color TV set prices become competitive with
b&w sets.

Hams at the fair. Among the many in-
ternationally known VIP’s visiting the 1964-
1965 New York World’s Fair will be mem-
bers of a worldwide fraternity of enthusiasts
which links King Hassan of Morocco with
Senator Barry Goldwater and Mr. Ernest
Henderson, President of Sheraton Hotels
with jazz musician Peewee Hunt.

When they visit the Fair, it’s bound to be
with a purposeful gleam in their eyes and
conversation peppered with mysterious terms
like “*CUL,” “OM,” “88,” “DX” and “73.”

For this select international elite consists
of celebrities who are ardent amateur radio
operators. And for them, as for 250,000
other “hams,” the big attraction will be The
Coca-Cola Company Pavilion where the
finest 3-position sending and receiving sta-
tion ever built for amateur radio communi-
cation will be housed.

This unique communications center will
link hams all over the world with the special
excitement of the Fair and will also offer
them the extra thrill of contacting or being
contacted by a VIP ham who’s visiting the
Fair.

Of course, a ham never knows who might
be at the key of the next station he contacts.

Herbert Hoover, Jr. (right),
President of the American
Radio Relay League, tests the
sending-and-receiving equip-
ment housed in the ‘ham
shack” of the Coca-Cola Com-
pany Pavilion ot the New
York World’s Fair 1964-1965
while John Huntoon, ARRL
General Manager, looks on.

Back in early 1928, a ham in San Francisco
contacted a fellow ham in Pomona, Cali-
fornia. The San Francisco operator, it
seemed, had politics on his mind because his
chat with his opposite number in Pomona
was devoted mainly to extolling the virtues
of one Alfred E. Smith for the presidential
election in November of that year rather
than that of his opponent Herbert Hoover.
The operator in Pomona seemed to enjoy
the speech but didn’t sound too impressed.
In fact, he had little to say and soon “signed
off.” The San Francisco operator wondered
a moment, then picked up his directory of
amateur stations to check the name and
address of the ham he’d just contacted. He
found the owner of the Pomona station hap-
pened to be Herbert Hoover, Jr.!

Today, Mr. Hoover is still an active ham
and, as President of the American Radio
Relay League, Inc., the national organiza-
tion for hams in this country, he is expected
to put in several appearances at the New
York World’s Fair amateur-radio communi-
cations center in The Coca-Cola Company
Pavilion.

There are many royal “hams.”” King Has-
san of Morocco and Maharajah Thondup
Namgyal of Sikkim (who recently married
New York socialite Hope Cooke) both op-
erate their own stations—not to mention six
Arabian princes and an Indian maharajah.

Any amateur radio operator who visits
the special station in The Coca-Cola Corh-
pany Pavilion at the World’s Fair will be al-
lowed to operate from the studio when he
presents his credentials: a “ticket” or license
from the FCC or the government of his own
country. u

Rap10-TV EXPERIMENTER
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NOW YOU CAN SOLVE
LIKE THIS!

ASEASY AS 1 4+ 1 = 2

Yes, in just hours you can turn into a “math wizard” even
though you know little about arithmetic! Surprise your friends
with your “E-Z MATH’ ability . . . enjoy job security and
advancement . . . a better job . . . Increase your self-confidence
and prestige—all through amazing new “E-Z MATH".

Sharpen Your Brain Power—
with Short-Cut "E-Z MATH" !

Imagine being asked to divide 38634 by 891,
—and ractling off the answer absolutely cor-
tectly in 7 seconds! Or—multiplying 369.34
by 982.7 and coming up with the correct re-
sult in 11 seconds! Or adding 29 numbers
each with 6 digits—and supplying the right
total every time' People will GASP at your
fabulous lightning-quick mind. You'll be able
do STUNNI

The world is moving fast these days. In good
times and bad the ability to handle mathemar-
ical problems in our age of electronics, auto-
mation and nuclear science is becoming more
and mote necessary for promotion on rhe job
and for higher pay. If you don’t think you
have what it takes—and if you believe that
“math” is beyond your power—then you're
in for the biggest surprise of your life!

For now you CAN learn to DIVIDE, MULTI- | to JUGGLE numbers . NG
PLY, ADD and SUBTRACT figures not only | TRICK ;, - amaze your friends and boss—
and be a "master mind!

quickly and easily—but also in a FRACTION
of the time the average person requires! You
can actually solve such tough problems as
multiplying a 5-figure number by a 7-figure
number in your head without ever touching
pencil to paper . . . or dividing 836791 by
284, for example, in exactly 15 seconds—even
if you "Aunked” math in schooll!

With a knowledge of "E-Z MATI!” you no
longer need be puzzled by such every-day
figuring as computing interest charges on in-
stallment purchases . . . division, multiplica-
tion and addition of fractions . adding
long rows of numbers with 1009% accuracy
. adding and subtracting fractions from
whole numbers—plus many, many other prac-
tical and valuable pointers you will use daily
to your advantage. The few hours you spend

The secrec of success in “math” is NOT [ gith this course will really pay off. Numbers
laborious study and wearisome practice—but, :lreh r!xelesic instrument of all scientific and

knowled 1AL technical work. The man or woman who can
onfichepgicontiaryy posicds CEIOfISREC use “math” is rewarded, recognized quickly,

moves abead in his job faster and more surely!

Order Today on
No-Risk Free Home Trial !

systems—take but a few hours to learn. Yet Send for "E-Z MATH'' today on our no-risk
money-back guarantec: use the book for 30

they permit you to OUT-THINK and OUT- L .

" days prove to your own satisfaction how
FIGURE the average high school and college | ¢,0 5 knowledge of "E-Z MATH” can ad-
gtaduate who hasn’t had the benefit of these vanCe you in business and social life. If you
amazing merhods! You can even BEAT AN | don't agree that this is the best investment

you've ever made . if your family and
ELECTRIC CALCULATOR in answering ma friends aren't AMAZED by your new ability—

return the book for full and prompt refund.

SHORT CUTS, LITTLE-KNOWN METHODS
of calculation and arithmetical tricks” that
take the work and gamble out of figuring.
These methods—so new and radical that they
have not yet been incorporated in our school

“TOUGH” MATH PROBLEMS

47952 x 39421<

GET A BETTER JOB WITH HIGHER PAY,
SECURITY IN THIS ATOMIC AGE!

businesst

This man didn't “'set the
world ¢n firc’”” when he was
@ schoolboy. In facl, he was
a BELOW AVERAGE student.
But look at him now! He
is multiplyi

answer in obout 4 minutes
Yet here he is writing the
correct answer on the black-
board in less than 15 sec-
onds Hat! He knows fittle
obout math — he even
failed arithmetic in school.
Read on to discover the
fantastic ncw mecthod that
even o child con learn
easily in just a few short
hours — at home . . .

?

CAN YOU SOLVE THESE EVERY-DAY
BUSINESS AND SOCIAL ARITHMETIC
PROBLEMS IN THE TIME ALLOWED?
YOU CAN DO THEM EASILY EVEN
WHEN BLINDFOLDED—AFTER YOU'VE
READ "“E-Z MATH"!
\“4: Blindfold  yourself and

¥ | have someone call the
i
B

following numbers to you

os you odd them:
39

(Solve in
09 seconds)

9864372 _ 2
8146

4 2
[+ =% -
1%, 9% interest per

to what percentd
(Solve in 4 seconds)

367 X 75 = ?
(Solve in 3 seconds)

? (Solve in 4 seconds)
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nLamazing ney
d"“*easicr to
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e Shoost uniqgulance~lNSTANTT\c’("
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S —you’l]
ahead in

My 10-yeor old had nearly olways failed orith-
metic with old-method arithmetic. Then he found

SPEED and ACCURACY!
my copy of ‘E-Z MATH'. Now in less time than

in plain, easy-to- 2*you can pwt the numbers on @ blackboard, he

"E:Z MATH" shows you b4

understand language how 10 cut figuring can multply 8391726547 by 12. H's amozing and

' A ) $ incredibly easy. | use it myself on my job and

time in HALF and even in QUARTERS— { My wife uses it fo check grocery lists.

and at the same time arrive at the correcl § A Father
3

‘You have o unique new teoching approach for

answer in every case! The methods and short ? A |
Y h which | compliment you. It's the best | have ever

problems! = ot
oy O R A G e ey
&/ .. N = N :
thure with\>\2%5. WHAT THEY SAY

e - S e
FREE! FREE! FREE!

7 STEPS TOWARD GETTING A JOB”
Reoder's Digest author reveals little known
but amazingly etfective methods to help you
win the job vou wont. Just pick your job
and lond it! To leorn how moil coupon be-
fow with your order for “E-Z MATH & for
yolu: FREE copy of "7 STEPS TOWARD GET.
ROl MAlL NO-RISK COUPON. NOW!

cuts you learn in "E-Z MATH" are fool- 3
proof . . . require almost NO memorization $
. and are $0 practical that you'll ind your-
self using these systems virrually every day.
You'll become an expert in no time at all. ¢
Before you know it—you're ready to move:
into that important job you've always wanced :
. . . to drive ahead and in greater responsi-
bility at higher pay . . . and to amaze, sur- ¢
prise and delight your friends with your new &
magic powers of mental arithmetic! Yes, ¥
3

b

3

seen. Pupils’ marks seem
to be climbing as o re-
sult. Should help in any
jeb. Excellent for home
tutoring use

—SCHOGL PRINCIPAL
“Thank you'! Thank you!
Thonk you! All our child-
ren are using your Sys-
tem too, and it is terrific.
My husbond ond | are us-
ing it—and it works! My
husbond hos olready re-
ceived o job advancemeni
with tremendous boast in
pay. Best investment we
have ever moade!"

-HOUSEWIFE
MW “

OK!

“math” will open up new opportunities for
you, since the person with "math” know-how

can just about "‘write hi: own rticker”’ b

ADDRESS

"his coupon brings vou
¥7 8teps
E-Z MATH PROGRAM DEPT. R-125

285 Market St., Newark, NEW JERSEY

Prove to me that '‘E-Z MATH'' can bring me higher pay,
l Prestige and social_advancement!
plain wrapper for 30-day free examination and use. If 1
agree with everything you say about ''E-Z MATH’'—| may return
l book for prompt refund.
include my Free copy of 7 STEPS TOWARD GE

: which | may keep even if | return E-Z MATH.

F R E E READERS DIGEST Reprints
Toward Getting A job ¥

Rush boaok to me postpaid in
don't
I am enclosing $2.98 as gaymen( in full.

TING A OB,

AGE

DEPT. R-125 285 Market ST.
Newark, NEW JERSEY

E-Z MATH. PROGRAM
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“Electrical
Matches”

By Robert K. Re

u

Housed properly, unit is an attractive table piece.

MOKERS who occasionally run out of
matches while working in the shop
should try this project. A car lighter and a
filament transformer make an excellent
“electrical match.” Easily constructed in one
evening, the “match™ requires only three
parts plus a small box. Housed in an attrac-
tive holder, it even makes a unique addition
to a living-room end table, as evident in the
photo above.

Available in most auto parts stores, the
lighter requires about 4.5 amps at 12 volts;
however, a transformer with a 12.6 volt
winding at 2 amps will work quite well for
intermittent duty. I used a Knight (Allied
Radio) unit—it gets warm only after 5 or 6
uses in quick succession.

The parts can be mounted in any small
box; a 4 x 2¥4 x 2¥4 Bud Minibox handles
the job nicely. If you have a high-current
supply (ac/dc) in the lab, just hook up the
lighter directly whenever you need it.
Though it isn't vital, a switch, indicator, and
fuses can be added. I used a fused-plug for
protection.

Although the “electrical match” is initially
a bit more expensive than the paper variety,
it is far more convenient than trying to
light up your stogey using a large soldering
iron. And if you have an ac outlet on your
patio, the “electrical match” will prove to be
windproof, too. L

16
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QUICK
CONNECTIONS

F you've ever had to make a quick elec-
trical connection you’ll know how irk-
some it can be to heat up the soldering iron,
or maybe you can’t use a solder connection
at all.

With clip leads this problem is eliminated.
Hooking a test instrument probe into a cir-
cuit to leave hands free becomes simple, as
does temporarily connecting resistors, ca-
pacitors and potentiometers, and it saves
socket pins, terminal strips, and pigtails from
unnecessary damage.

CLIP LEADS to a piece of wire strung be-
tween screws or nails to keep them handy.

These and a multitude of other uses can
be found for insulated 8- to 12-in. clip leads
and they can be made up from alligator clips
such as Lafayette MS-569 or MS-570 and
thermoplastic hookup wire (Lafayette WR-
227) or bought ready made (MS-479). For
special purposes battery boxes and snaps can
be wired up with clip leads making battery
connections simple and reliable. Assemble
a few other leads with standard phone and
phono plugs at one end. These are very use-
ful in audio work.

For transistor work Mueller Micro-Gator
clips #34 and insulators to fit, at 6 and 7¢
respectively, are excellent, affording a firm
grip on small diameter pigtails and easy
access to tight places on printed circuit
boards. The clips also make excellent heat
sinks for transistor soldering.

To keep your clip leads handy and ready
for use, string a piece of # 16 bus wire or
any other heavy wire tightly between two
screws or nails and clip the leads to it.

AvucusTt, 1964

BECOME A RADIO TECHNICIAN
For ONLY $26.95

BUILD 20 RADIO
CIRCUITS AT HOME ga5 v

with the New
Progressive Radio "Edu-Kit'®
ALL Guaranteed to Work!

A COMPLETE HOME RADIO COURSE

BUILD
12 RECEIVERS
3 TRANSMITTERS
SIGNAL TRACER
SIGNAL INJECTOR
CODE OSCILLATOR
SQ. WAVE GENERATOR
AMPLIFIER

® No Knowledge of Radlo Necessary
® No Additional Parts or Tools Needed _ Training Electronics
® Excellent Background for TV Technicians Since 1946
F'RE Set of Tools, Pliers-Cutters, Tester, Solder-
ing lron, Alignment Tool, Wrench Set.
WHAT THE “EDU-KIT” OFFERS YOU

The ‘‘Edu-Kit'' offers you an outstanding PRACTICAL HOM
RADIO COURSE at a rock-bottom price. You will learn g}‘\qu
theory, construction and serv:clni. You will learn how to build
radtos, using regular schematles; how to solder and wire in a pro-
fessional manner; how to service and trouble-shoot radios. You will
learn how to work with punched metal chassls as well as the new
Printed Circuit chassis. You will learn the principles of RF and AF
amplifiers and oscillators, detectors, rectifiers, iest equipment.
You will learn and practice code, using the Progressive Code Os-
cillator. You will build 20 Receiver, Transmitter, Code Oscillator,
Signal Tracer, Square Wave Generator, Amplifier and Signal
Injector circuits, and learn how to operate them. You wlll receive
an excellent background for TV. In brief, you will receive a basic
education in Electronics and Radio, worth many times the small
price you pay, only $26.95 complete.

PROGRESSIVE
TEACHING METHOD

THE KIT FOR
EVERYONE

The Progressive Radio ‘“*Edu-
Kit’* is the foremost education-
al radio kit in the world, and is
universally accepted as the
standard in the fleld of electron-
ies  training. The ‘‘Edu-Kit”
uses the modern educational
principle of “’Learn by Doing.’’
You begin by bullding a simple
radio. Gradually, In a progres-
sive manner, and at your own
rate, you construct more ad-
vanced multi-tube radio eircuits,
jearn more advanced theory and
techniques, and do work like a
grofessanal_ radio technleian.

hese circuits operate on your
reguiar AC or DC house current.

You do not need the slightest
background in radio or science.
The "Edu-Kit'’ is used by young
and old, schools and eclubs, by
Armed Forces Personnel and
Veterans Administration for
training and rehabilitation.

One of the most important
aspects of the “Edu-Kit” is the
Consultation Service which we
provide. We welcome students
to send wus their probiems,
whether related to any of the
material covered in the “Edu-
Kit'* course, or encountered in
other experiences in the field
of electronics.

THE *“EDU-KIT” 1S COMPLETE
You will receive all parts and instructions necessary to bulld
20 different radio and electronic circuits, each guranteed to oper-
ate. Our kits contain tubes, tube sockets, variable, electrolytic,
mica, ceramiec and paper dielectric condensers, resistors, tie strips,
colls, hardware, tubing, punched metal chassis, Instruction Man-
. hookup wire, solder, selenium rectifiers, volume controls.
switches, ete. In addition, you receive Printed Circuit materials.
including Printed Circuit Chassis, special tube sockets, hardware
and instructions. You also receive a useful set of tools. pllers-
cutters, an ali tool, pr i 1 electric soldering iron,
wrench set, and a self-powered, dynamic Radio and Electronics
Tester. The *Edu-Kit’* also includes Code instructions and the
Progressive Code Oscillator. You will also receive lessons for serv-
lcln§ with the Progressive Signal Tracer and the Progressive Sig-
njector, a High Fidelity Guide, FCC Amateur License Tralning
Book, and a Quiz Book.
All parts, components, etc., of the “Edu-Kit”’ are 1000%p uncon-
dmonagly guaranteed, brand new, carefully selected, tested and
matched. Everything is yours to keep. The complete rice of this
practical home Radio and Electronics course is only $26.95.
TROUBLE-SHOOTING LESSONS

You will learn to trouble- J. Stasaitis, of 25 Poplar Pl..
shoot and service radios, using | Waterbury onn., writes: ‘I
Thoot rotessional  Signal Tracer, | have repaired several seta for

ihe unique Sigmal Iinjector, and
the dynamic Radlo and Electron-
ics Tester. _Our Consultation
Service will help you with any
technical problems.

ma money.
“Edu-Kit'" paid for itself.

a course, but 1 found your ad
and sent for your kit.”

FREE EXTRAS

o Set of Tools ¢ Radio Book e Radio and Electronics Tester o
Electric  Soldering iron o Pliers - Cutters o Atignment Tool o
Tester Instruction Book e Hi-Fi B00k e Quiz

ook o
o Membership in _Radio-TV Club: Consultation Service o F
Amateur License Training e Printed Circuitry o Certificate of
Merit o Valuable Discount Card s Wrench Set

e e ==t UNCONDITIONAL MONEY-BACK GUARANTEE" ™= == =

ORDER _FROM AD—RECEIVE FREE BONUS
RESISTOR AND CONDENSER KITS WORTH [+]

| O '*Edu-Kit’’ Postpaid. Enclosed full payment of $26.95. i
0 *“‘Edu-Kit’”’ €.0.D. 1 will pay $26.95 plus postage.

ID send me FREE additional information describing ‘‘Edu-Kit.'" I

I Name ......e

| address

| PROGRESSIVE “EDU-KITS” INC. |
Dept. 519NN Hewlett, N. Y;!
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BOOKMARK
by Bsokworue

Book publishers discovered among their
ranks some of the world’s largest elec-
tronic companies, These companies find it
expedient to publish certain types of hand-
books and texts in order to speed up the
dissemination of specialized information in
selected esoteric areas. So, this month your
oI’ Bookworm will devote the beginning par-
agraphs of his column to several notable
soft cover efforts by some electronic industry
giants. If you are interested in more informa-
tion either drop into your local book store
or send a note to the publisher whose address
can be found listed at the end of this column.

Lafayette Radio. For the past two years
miniature, audio amplifiers and AM radio
tuners in compact transistorized units have
been popular selling items in the Layafette

N—— P
N
e R T

ik
3%

A

b ;:'\’;_4 / 'f%-i 96 pages
:t.f::ka-,“' : e 8 SOft cover
- $1.50

catalog. Experimenters and gadget makers
alike have found these units useful in count-
less applications. So much so that Rufus P.
Turner has devoted an entire text on them
called Transistorized Miniature Amplifier
and Tuner Applications. The book describes
the amplifiers and tuners, and shows how to
use them in more than sixty useful applica-
tions. The circuits in this text have been
tested and all of them have been simplified.
The six chapters, thoroughly, yet simply dis-
cuss useful ham and CB accessories, control
applications, test instruments, hearing aids,
electronic stethoscope, intercom and many
other applications. Illustrations and complete

Y amoaricanradiahistorv. com e

parts lists make the text material easy to
understand and follow. A Lafayette Radio
publication.

Tung-Sol Electric Inc. An application
manual for pressure-fit rectifiers has been
published by a leading vacuum tube and
semiconductor manufacturer. Pressure-Fit
Rectifiers, a Tung-Sol publication, covers ap-
plications of two families of high perform-
ance silicon diodes: an 18 amp family in

five voltage categories from 50 to 400 volts,
and a 25 amp family in seven voltage cate-
gories from 50 to 600 volts. The device
treated in this book is called the Pressure-Fit
Rectifier because it is mounted by pressing
the rectifier case directly into a heatsink sur-
face. These diodes are used in alternator Sys-
tems of automobiles. The application section
of this manual will be of particular interest
to the experimenter because of the many cir-
cuit applications and schematics offered.
There is a temperature measuring circuit, a
dual model train control, six position light
dimming switch circuit and many others.

General Electric. Now in its third edi-
tion, the SCR Manual highlights the first ma-
jor coverage of light-activated SCR’s and
gate turn-off switches, with characteristics,

Tas
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412 pages
Soft cover
| $2.00
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ratings and a number of suggested circuits
for a variety of applications. The volume
was written as a reference source for design
engineers but it serves equally well as a very
informative text for the experimenter. And
in case you have an old edition, replace it.
The latest version has 17 per cent more
pages and more than 50 per cent of the
material in the new edition has not been
published previously. A General Electric
Company publication.

ingella, W6NJV, author of a new text Prac-
tical Ham Radio Projects. Each chapter of
his book contains complete data for con-
structing a unique, useful piece of amateur
equipment; chassis layout diagrams, sche-
matics, photos, and parts lists provide neces-
sary guidelines for building each unit. Where
appropriate, tuning and alignment proce-
dures, operating instructions, and other per-
tinent details are included. Some of the proj-
jects are: all-band 500-watt linear amplifier;

2-meter SSB mixer and linear amplifier; all-
band 500-watt antenna tuner, VFO for 6, 2
and 1.25 meters and many other worthwhile
projects. This text is the second Caringella
text to be published by Howard W. Sams &
Co., Inc.

Sarnoff Biography. The Encyclopaedia
Britannica Press has published a moving,
readable account of a modern Horatio Alger
—David Sarnoff: Putting Electrons to Work

128 pages by John Tebbel. A newsboy at ten, operator
Soft cover ot 5 newstsand in New York's Hell's Kitchen
$2.50 slum at 11, Sarnoff became—like Edison—a

telegraph operator at 15. As a young man in
1912, he spent 72 continuous hours report-
(Continued on page 21)

For Hams Only. One of the best known
electronic magazine authors is Charles Car-

Abraham Marcus, co-author of famous best-seller
“Elements of Radio” makes amazing offer!

an MY ..o COURSE FREE

REPAIR FOR 1 MONTH e
“If it hasn’t boosted your spare-fime earnings
during that period, just return it and owe nothing!”

RADIO SERVICING. Theory and Practice, 3rd
Edition. Here is everything you need to know

and read-
step.-by-step

Here it is! The most amazing guarantee offered on any
radio-TV course anywhere! We'll send you Abraham Marcus'
course to use FREE for one full month! If in that time you
haven't made more money fixing radios and TV sets, just
return the books to us and pay not a penny!

Why do we make this sengational offer? First, because these
books are so easy to use. They are written in the same clear,
easy-to-understand language that made the author's ‘‘Elements
of Radio”” a 1.000,000-copy best-seller. Second, because these
books get right to the point—tell you what to do ir: 1-2-3 fashion.
For example, once you master the first few chapiers of the TV
book You are ready for business—ready to do service jobs in the
field—jobs that account for over 80% of all service calls.

about radio_ repair, replacement,

receivers; superheterodyne receivers; short-
wave, portable, automobile receivers, etc, Ex-
plains how to use testing instruments such as
meter, vacuum-tube voltmeters, tube checkers.
ete., etec.

MAIL THIS COUPON

Inc.,

DON'T WAIT! You risk nothing when you send the coupon at 1 Prentice-Hall, Dept. 5747-K|
right. You don’t have to keep the books and pay for them unless Englewood Cliffs, New Jersey |
}(:u ac_tual(l]y !I(]iakt‘ el)(m'a money Hxing radios and TV sets. Even I  Plesse send me Abraham Marcus’ TV & RADIO REPAIR COURSE ||
‘c”;)::enorgor‘\‘o lecide to keep them, you pay on easy terms. Malil the (3 volumes) for 10 days FREE examination. Within 10 days I will
14 & l either return it and owe nothing, or send my first payment of I
. $8.65 plus a few cents postage. Then, after I have used the
WHAT You GET IN THESE 3 GIANT VOLUMES course for a FULL MONTH, if I am not satisfied I may return it
l and you will refund my first payment. Or 1 will keep the course I
ELEMENTS OF TELEVISION SERVICING. 2nd Edition. Analyzes Endpcendiivoulitzolimoreieey i sat e gl (ier? (o
and illustrates more TV defects than any other book, and provides l HIODLAE. l
complete. step-by.step procedure for correcting each. You can
actually SEE what to do bﬂ lovking at the pictures. Reveals for I Name I
the first time all details, theory and servicing procedures for the
RCA 28-tube color television receiver, the CBS-Columbia Model I Address
205 color set, and the Motorola 19-inch color-receiver. I
RADIO PROJECTS. Build your own receivers! Gives you 10 easy- i Zone ... SLALe avriirrerin s
to-follow projects. including crystal detector receiver—diode de- I Sa;{‘ at I

tectuor receiver—regenerative receiver—auto-frequency amplifier—
tuned.radio-frequency tuner—AC-DC superheterodyne receiver—etc.
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EXPERIMENTER'S CROSSWORD

ACROSS

1. Neon indicator light is

a____ -filled tube.
Negative control grid DC
voltage.

4. Electrical connection

© oo

10.

12.

13.
15.
18.

19.
21

23.

27.
28.
30.

34.
36.

wro

10.
11.
14.

16.

made anywhere between
ends of a coil.
Impedance.

Special UHF tube used
in radar.

A noise caused by un-
filter DC supply.
Sine-wave is divided into
360 parts, each called

a_.__ .
Tube performance is de-
termined by its charac-
teristic
Very low frequencies
(abbr.).

Curve that is not straight
is known as non-
Public address system
(abbr.).

Milliampere (abbr.)

Four element vacuum
tube.

To obtain more output
power, two similar tubes
may be connected in__.
Purpose of a diode in a
power supply is to___.
Tube that regulates volt-
age (abbr.).

Circuit providing input
to a power amplifier.
Unit of capacitance.
Unit of conductance.

Voltage amplification is
called
Preposition.

__tetrode concentrates
electrons into a stream
on their way to the plate.
The positive plate of an
electronic device.

All the world is one and
so are triodes, tetrodes,
pentodes, etc.
Grid-plate transductance
is also called its______
conductance.

Negative feedback
[

Volt is a measurement
of (abbr.).

Power consuming device
between the plate and
the B-plus line.

RF signal, in a superhet
is heterodyned to a lower
frequency called the___
(abbr.)

17.

18.
20.

22.
24.

25.

Amplitude modulation
{abbr.).

Watt is a unit of
Unit of electrical current
(abbr.).

?hms/ law states that
Circuit used to reduce
loud speaker blasts due
to signal increases.
The “valve" usedin most
vacuum tubes to control

26.
29.
31.
32.

33.
35,

stream of electrons.
Three element electron
tube.

Unit of reactive power.
Phonograph turntable
speed is measured in
. _(abbr).

Hams use this to control
frequency (abbr.).

Radio frequency (abbr.).
Rectifier changes it to
direct current (abbr.).

The Experimenter’s Crossword is a simple puzzle provided
you allow time to ponder each item. However, set a ten
minute time limit and you’ll have to be up on your elec-
tronics to finish.

Aok aksaadakaddanNistory com

Answers on page 23

By Stephen Nelson
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BOO KMARK Sarnoff had dreamed and planned. But the
Sarnoff story goes on. The future which has

always fascinated him more than the present,

(Continued from page 19) is as much the subject of the book as Sarnofi.
ing the list of 712 survivors of the sinking of The concluding chapter spells out some of
the “unsinkable” Titanic to a stunned world. the possibilities for computers, medicine,
Nobody was more impressed by the wonder ~communications, satellites and space tech-
of Marconi’s radio than Sarnoff. He hitched nology. Today’s young people will have op-
his star to the fabulous electron and went on  portunities undreamed of when he began his

to prophesy what he called the radio music  remarkable career.
v Simple Projects. If you're a ham, CBer,
o audiophile, or experimenter you'll find plenty

PO DROPTIRLN G l«ui'g
§ £yay Sope
i ~  transistos
M i
.8 projEcis
‘Tﬂlﬂﬁi %

s Dawid .
Sarnoff .

192 pages
Hard cover
' $2.95

120 pages
Soft cover

box. A decade later radio was a household ;
i $2.75

item, and radio broadcasting stations were
on the air from coast to coast. Black-and-
white television and color TV have followed
the radio into the American home, just as (Continued on page 127)

mrigs 1o HUNDREDS OF ITEMS FOR AS LITTLE AS 2c AND 3c
BOATS 16,45 ON THE DOLLAR ﬂ’i%ﬂ—"‘ﬂﬁ" BIG NEW CATALOG
iS5 HAS PICTURES AND PRICES OF 500 ITEMS! =W =

TENTS 6.55

BAYONETS 2.15

HAND GRENADES 1.60
COMMANDO KNIVES 1.38
COMPASSES 1.05
HOLSTERS 2.18
MACHETTES 2.15
GOGGLES é1c

PISTOL BELTS 1.08

STEEL HELMETS 2.15 i & SN EENSENUENSNNVENEEEENENENEEES

CIANT BALLOONS 133 o = et ' FREE HOME TRIAL COUPON
Bunk Beds

-
;iu Rafts, Walkle Talkles _._.!_——T:SURPLUS BARGAINS—DEP'T. RTV-1
words, Parot Boot =
B e e FREE! FREE:! FREE::P O Boxs0939
Phones. Mine Detectors Seporate section with full deteils on how=New Orleans 50, Lovisiana =1
: 3 you can bug surplus direct from Gov't ot,l enclose $1.00. Send the combined cotalag and g

: fiately. | n

e !

:r:,:;:',,“‘:m; lp.,:ol,“vn:.,. amazingly low prices when you send $1.00md y i y. d that mym
Flares, Cartridge Belts, for catalog. Examples: = money will be refunded if | om not cemplovo_ly'
Ammo, Rifle Scopes, Maps Jeeps—$278.00 Txp.wrlf.r.—S.J’ motisfied. Also | will receive a full refund withg
Shovels, Conteens, Saddies Boats—$178.00 Alrplanes—$159.00 :'ny first order of $10.00 or more.

Bicycles—$5.50 Generators—$2.68 N
Telescopes—3$4.00 Elec. Motors—$1.85 »'vOMe®
Truck Gen.—$%$1.00  Refrigerators—3$5.00 =
Leather Boots—&é5c  Pass. Buses—$208.00 S Address
ALSO listed are more than 1,000 placesm
where you can see thousends of ditfereat=City State
surplus items and buy them right on the spot] y yewumunn -

FULL PURCHASE PRICE OF $1.00 REFUNDED WITH FIRST QRDER OF $10.00 OR MORE

First Ald Suppiles
Sunglasses, Mess Kits
Haversacks, Cannons

{Plecse Print)

Avucust, 1964 21

WAL amefrieanradiabisteorr—ears


www.americanradiohistory.com

22

The

August—September, 1964
By C. M. Stanbury, I

ITH the coming of the fall, we can ex-

pect the general winter propagation
characteristics to appear with the dropping
of the higher maximum frequencies during
the night. This is the time of the year you
can expect the noise level to decrease rapid-
ly. Broadcast band DX'ers with extra long
long-wire antennas can expect to log DX at
the band’s high-frequency end.

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

e B 2 P
g g B8] 155 L i
om0 3 g g 2 5 gt 4
:'TifﬁE et o i {! 1} e 4 =l ol
.:.{_E.:o.-::‘..-.. o :: ".U-.t ..:'ﬂ._ I l -D' ...u .I ”;: D 5 Iﬂ' : : D : ; B : : {!
Europe, North | = i :

Africa, & Near  j4—31, 41, 49 —> [€-10—2e——19, 25—l 25, 31 3}e—31; 41—
East S - e o )

South Africa (€31 41,3€31, 41>« 41 »le—19, 25— 2|25, 31, 41— €31 41>

ED X : L - 60(90)

Asia (except 4] — >l * : =
Near East) -

South Pacifi¢ i <»31,49,->~<~_—'~2&,31———-) €«——75 19—

60 |
Latin America , 60— €43 31>« €49, 60 <'316,049='l-

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 106) 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 ene
frequency, you will know which one will
offer the best listeniAg possibilities. Happy
DX’ing. [ |

Rap10-TV EXPERIMENTER
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Experimenter’s Crossword

(Puzzle on page 20)

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 experi-
menters solved the puzzle and were clocked.
Although we tried to make the Experiment-
er’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 accurate or not, is
to write and let us know how you did.

G|A|S | '
B|I|als HINE
B A E N
ulale[w]e[r[r]o]x]
EIRIE N B
T plE|c|r|E]|E
[clule|v]c = M
A G viL|r
Liz|nv|z|a|r Mo
N B E A
N BEBEBREE
i R a B
plalr{alL|L]|E]|L
B B E g E
SERBREBEEE FE
I \'f v 1
plr|I|v]|E|R N E
B |[Fla[r]A|D
Mlulo LC_J E

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
Rapio-TV EXPERIMENTER as you can find
and start boning up for our next puzzle. ®
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See DYNAKITS
on demonstration!

N. Y. World's Fair ,

AR-DYNA
MUSIC ROOM
Better Living Center
Room 224

©) 1961 Now Yor World s fou 1964 1985 Corporstion

DYNAKIT
high tidelity

T e SCA35
stereo amplifier—$99.95

For the cost-conscious perfectionist
¢ AMPLIFIERS e TUNERS
e PREAMPLIFIERS

Write for detailed specifications
and impartial test reports

--------------
DYNACO INC., 3912 Powelton Ave., Phila. 4, Pa.

. Please send specifications and test reports to: l

. NAME .veveessvssssocscsosesnessssssncse %

. AdAress soeosorvvssosssscsssssosn sesssnse ©

B ity .ooiiieeieen State....oeeess L)

How to Write a
Classified Ad That Pulls

[3eluxe 48 page boklet—only 51 per copy. And,
wilh the bkl au pet a §2 ored ards your
pavment of yo ST nee & Me-
chumicy, Send %1 o i Science & Mechanics, 505
Mark Avenue, New Yook, New Yok 00220

e McGEE’S
1964 CATALOG

1001 BARGAINS IN

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

e e e e e e — e e —— ——

McGEE RADIO CO.

| 1907 McGee St. |
| Kansas City 8, Missouri |
| [0 SEND 1964 McGEE CATALOG |
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ELECTRONIC SUppLiEs STEREC
_-HAM EQUIPMENT

"Are you convinced now the spool has
100 feet of antenna wire on it?"

""What's that about running a dipole megacycle?
Son, you can just walk to school like | did!”

SELECTRpyIc

S ﬂk‘c\qm

ANTENNA
DILEMMA |

By Farold E. FHolland —

"*We don't have a seven-foot long whip antenna,
but we do have this one 'bout seven feet tall.”

"‘Don’t bother Daddy now, Paul. Can't you see “At first | thought that noise was really some-
he's tired from putting up his antenna.” thing but | see it was only your tower falling."
24 Rap10-TV EXPERIMENTER
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NEW PRODUCTS

Transistorized
Antenna Control

First antenna control making use of transis-
tors is the Model C-225 “Tenna-Rotor”
developed by The Alliance Manufacturing
Co., Inc. Transistorized circuit provides con-
stant synchronization between control unit
and outside motor which turns roof antenna,
resulting in finer degree of antenna orien-

tation required by both color TV and stereo
FM. Other advantages include silent opera-
tion and longer life. Resembling a small desk
clock, the new unit is decorator-styled in
brown and white, high-impact plastic. List
price: $59.95. (Complete details from Dept.
MJ-697, The Alliance Manufacturing Co.,
Inc., Alliance, Ohio.)

Pocket Tape Recorder

When you want to “tape it with you” with
professional accuracy, you'll want to look
into the Freeman 550 Senior portable tape
recorder. This hand-held unit brings studio
standards of record and playback to the
portable tape recorder field. Compact, as a
portable should be, the 550 weighs just 5%2
pounds and comes complete with such
necessary recording equipment as leather
carrying case, remote control microphone,
earphone, battery cartridge, telephone pick-

AvcusTt, 1964
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Send for special details on self-serv-
ice tube testers and CRT prices

NATION WIDE TUBE CO
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MATHEMATICS ELECTRONICS

These great new courses are the result of many
yvears of study and thought by the President of
Indiana 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.

You will have to see the lessons to appreciate
them!

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.

LAFAYETTE RADIO ELECTRONICS
ALL-TRANSISTOR WALKIE-TALKIE

Ideal for Short-Range Communicafions

o Great Fun for Kids too—At a Price
Even They Can Afford @ Complete with
Built-in Antenna, Transmit Crystal, Bat-
tery, Plastic Carrylng Case ® Imported

2
HA-70L 10 each 21 fglli

LAFAYETTE Radla ELECTRONICS

1 UDept. XG-4, PO 10

: Syosset, L. 1., NY. 11791

1 CJRush my FREE 1964 Lafayette Hi-fi & Electronlcs Catalogl
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NEW PRODUCTS

up, tape and take-up reel. The unit is pow-
ered by self-contained batteries or an AC
power supply. Priced at $159.50, the 550
features a super fast forward and rewind;

26

professional capstan drive, built-in extended
range monitor speaker, input jacks for
microphone and radio-phono, professional
VU meter and battery condition indicator,
one lever function control, and advanced
mechanical engineering in tape transport
design. Professional quality of the 550
Senior and its accessories is attested to by
the fact that more than 600 radio stations
have chosen it as their official tape recorder.
(Freeman Electronics Corporation, Dept. 97,
729 North Highland Avenue, Los Angeles
38, California.)

New SSB/CW Transceiver
From a New Ham Firm

The first new product to be developed under
the Galaxy name is the Galaxy [II 300-watt
SSB/CW transceiver for 80-40 and 20
meters, which has been especially designed
to meet the demands of both fixed station
and mobile hams. The Galaxy III is a com-
pact 6” x 10%4"” x 11%” and weighs only 14
pounds. The unique compactness is due to
the newly developed hybrid transistorized

wany americanradiohistorv. com

circuitry. The transmitter section delivers a
full 300 watts P.E.P., using modern shift
carrier, with a choice of both upper and
lower sidebands. Full 500-kc. coverage on
80, 40, and 20 meters. The Galaxy and
matching accessories are now available at all
leading ham distributors for $349.95. (Com-
plete specifications are yours for the asking.
Galaxy Industries, 10 South 34th Street,
Council Bluffs, lowa.)

SWL’ers Watch

Finding the time anywhere on the earth is an
easy trick with the Endura Navigator wrist
watch. The time piece’s moving rim and the
24 hour track are perfectly synchronized.
Suppose you want to know the time in
Tokyo when it is 9:00 AM in Chicago. Set
the Chicago index opposite 9 on the 24 hour
track. We see it is 24 o’clock (midnight) in
Tokyo. It is also 6:00 AM in Juneau, 15
o’clock (3:00 PM) in London, etc. The Navi-
gator is a handsome Swiss jeweled watch
in gold anodized .case with sweep second
hand and luminous dial for $12.95 postpaid.
(C. Cabell Carter & Son, 1112 Argyle Ave-
nue, Dept. SEH, Baltimore 1, Maryland.)

VHF Coaxial Antenna
Operates on 108-136 MC-Band

In the last few years many short-wave listen-
ers have been listening in on the aero bands
for new DX thrills. Regency Electronics,
makers of commercial flight monitoring air-
craft receivers knows how important the
antenna system is at these high frequencies,
and has introduced a whip-type antenna
désigned for use in the 108 and 136 MC
VHF band which has a nominal impedance

Rap10-TV EXPERIMENTER
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of 72 ohms. The Regency AA-1 type coaxial
antenna comes in two easily assembled sec-
tions, each 234 -inches long (47-inches fully
extended). Made of lightweight, sturdy,
metal construction, the entire antenna
weighs only 4 ounces. The two section
AA-1 is primarily designed to work with
the Regency new flight monitoring aircraft
receiver. Selling for $5.95, the Regency AA-1
can be mounted rapidly in a vertical fashion
on the roof or window sill aimed in the
direction of stations or transmitting source.
It is designed to use RG-59U cable for in-
terconnection with receiver. (You'll get all
the facts when you write to Regency Elec-
tronics, Inc., Dept. RTE, 7900 Pendleton
Pike, Indianapolis 26, Ind.)

DelLuxe Integrated
Sterso Amplifier

A new de luxe 80-watt integrated stereo am-
plifier, the Pilot A288, now offers two his
and hers private listening headphone out-
puts. The A288 harmonic distortion is .1 per

» PROY Y A Re8

cent or less,
50,000 cps, and speaker outputs are im-
pedanced matched to 4, 8 and 16 ohms.
Equipped with 12 push buttons for complete
listening flexibility, the Pilot A288 includes

frequency response is 5 to

AvucusT, 1964

salesman delivery truck, service station,
photographer, newspaperman, detective, am-
bylance, boat, airplane, censtruction vehicle,
repair shop, police department,

doctor, lawyer, merchant -er chief .

hospital,

.. should be equipped with
tallicrafters low cost
versonal lwo-way radio

Clear, reliable two-way communication up
to 15 miles and more with Hallicrafters
rugged CB-3A transceiver. Simple as a
phone 1o operate (but your calls are free!). /
Eight channels, switch-controlled. No opera-
tor license required. Costs just $159.95.

.

complzte specifications, today ﬁa//’cfa/fefs

Send tor colorful brochure,

Dept. 6 5th & Kostner Aves., Chicago 24, Illinois

VISIT US
dl e FAIR

BelerLivng Cener
Second Floor

LN TN 4

DAVIS PUBLIGATIONS, ING, ..~~~

Som st

ELECTRONIC GOV’T
SURPLUS BARGAINS

HUNDREDS OF TOP QUALITY
ITEMS—Receivers, Transmitters,
Microphones, Inverters, Power Sup-
plies. Meters, Phones, Antennas, In-
dicators, Filters, Transformers, Am-
liflers, Headsets, Converters, Control
oxes, Dynamotors, Test Equipment,
Motors, Blowers, Cable. Keyers,
Chokes, Handsets, Switches, etc., ete.

Send for FREE Catalog—Dept. 25.

"FAIR RADIO SALES

2133 ELIDA RD. * Box 1105 LIMA, OHIO
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NEW PRODUCTS

these control features: speaker selection,
scratch filter, rumble filter, phono input
selector and tape monitor. The amplifier is
6V4-inches high, 15V4 inches wide and 1234
inches deep and sells for $289.50. (For more
details and specifications, write to Pilot Ra-
dio Corporation, Dept. 697, 100 Electra
Lane, East Station, Yonkers 4, New York.)

Keep In Touch
With Courier CB

The E.C.I. Electronics Communications,
Inc., has come up with a new Courier—
tabbed the Courier 23—a 23-channel CB
transceiver with all channels crystal con-
trolled, and all crystals supplied. Priced at
$189.50 including noise-cancelling micro-
phone, mounting brackets, power cords and
transistor power supply, the Courier 23 fea-
tures crystal synthesis. Also, the unit has
built-in PA system, double-conversion, .25
mv sensitivity, headset/auxiliary S-RF meter,
3 kc. bandspread control, standby switch and
many other features. Those who know the
Courier 1 and 1M performance record will

need no further pitch—it is one of the top-
notch bas or “under-dash” CB units avail-
able at its price. (Write to E.C.I. Electronics
Communications, Inc., Dept. RTE, 325 No.

Macgesten Parkway, Mt. Vernon, New

York.)

First 3-Way
3-Speed Tape Recorder

Announced as the most versatile all-transis-
tor portable tape recorder ever made, the
Saxon 555, is the only professional—quality
tape recorder that can actually choose its
own energy. The Saxon 555 operates on
portable 9-volt batteries, 12-volt auto bat-
tery by plugging into cigarette lighter, or on
ordinary power via its own built-in A9 sys-

awasnamaricanradiohistorv.com

tem. This power selection feature is of defi-
nite advantage to fit the habits of the mobile
doctor, businessman, student, news reporter
and music lover. Featuring three-speed re-
cord and playback, 178, 33 and 7% ips.,
the eight transistor Saxon 555 includes cap-

P

stan constant speed drive and finger-tip push-
button control. Additional features include
recording level meter, tape counter, tone
control, AC pilot light and external speaker.
The unit retails under $170.00 and comes
complete with standard accessories. (Kouyoh
International Corporation, 1200 Santee
Street, Los Angeles, California.)

Portable CB

After delivering over 20,000 completely
transistorized CB sets you can be sure that
the Cadre claims for their new Model 510-A
five-watt, two-way transceiver are made by
the voice of experience. The 510-A features

redesigned audio, power supply, and variable
tuner circuitry for improved performance
and reliability. All-chanel tuning is locked
directly to the five channel crystal receiver;
noise limiting and noise suppression are
more effective; and current drain has been
reduced to a minimum. This is important
when operating off batteries. Nationally ad-
vertised at $219.95, the 510-A includes a

Rap1o-TV EXPERIMENTER
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built-in AC and DC power supply, push-to-
talk microphone, accessory terminal board,
mobile mounting kit, and channel 11 crys-
tals. An optional rechargeable battery pack,
including standbys, retails for $78.75. Trans-
ceiver and battery pack weigh only 9 pounds.
(Write for more information. Cadre Indus-
tries Corporation, Dept. 697, 20 Valley
Street, Endicott, New York 13761.)

Ham Scan
Spectrum Monitor

The new Heathkit “Ham Scan” is the first
low-cost spectrum monitor available in easy-
to-build kit form. This off-beat oscilloscope
is an extremely useful accessory that will

Com You Solve Thin Equotion in One Step?

: g !

You tom with the Msynco Slide Rule, Professionn] 10 Seale Madel,

Solve the most complex math problems  Engineering

—cube roots—logarithms quickly, easily. with instruce

The perfect answer for the electronic  ‘°m*~ONLY

hobbyist, designer, engineer. Not a toy $4oo
but a truly professional tool. Work like S
the pros with the Alsynco Rule.

Bonus offer! Self-teaching illustrated course on slide rule

technology regularly $2.00. With slide rule only $4.95 ppd.
No C.O0.D. Send post card for free literature.

Alsynco R.T.E.-6 171 S. Maln St., Natick, Mass.

ELECTROSTATIC GENERATORS

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 ........ss.... $ 4
MINIATURE TESLA (OTL
SOUPED UP TESLA COIL

greatly increase the versatility and enjoy-
ment of all amateur radio and CB opera-
tions. “Ham Scan” is designed to operate
with virtually all receivers in service today
and permits visual operation of band ac-
tivity up to 50 kc above and below the fre-
quency to which a receiver is tuned. The
“Ham Scan” identifies signals as to SSB, AM
or CW types, spots band openings or clear
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FOREST PRODUCTS, INC.

Dept. RT.44 145 Portiand Street
Cambridge. Massachusetts

A special
subscription to

$ RADIO-TV
EXPERIMENTER

brings you more
make-it-yourself
projects
1 Year Subscription—$4.50
(6 Big Issues)
EACH ISSUE INCLUDES LATEST EDITION

portions of the band, facilitates checking of
carrier and sideband suppression of SSB
transmitters, identifies “splattering™ signals
and many more. The idea behind “Ham
Scan” is not new but, until now, was not
popular because the price was foo high and
the resulting demand, too low. (Complete ;

details and sgpeciﬁcations of the “Ham Scan” RESUITESIRICIONOS

can be obtained by writing to the Heath | *=——=— __—___________93-
Company, Dept. TRVE, Benton Harbor, | SCIENGE & MECHANICS/Handbook Division

Michigan.) 505 PARK AVENUE, NEW YORK, N.Y. 10022

Please enter my special 6 (ssue subscription to RADIO.-TV
EXPERIMENTER

Information on new products was supplied

by the manufacturers and edited consider- | O'! enclose $4.50 0 Bill me later

ably in order to list many items. More infor- NAME

mation can be had for the asking by writing (Please prinD)

directly to the manufacturer. Address of the ADDRESS

manufacturer is at the end of each product

review. o STATE 2IP CODE
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By Leo G. Sands

RapI0-TV EXPERIMENTER brings the know-
how of electronics experts to its readers. If
you have any questions to ask of this reader-
service column, just type it on the back of a
4¢ postal card and send it to “Ask Me An-
other,” RaD10-TV EXPERIMENTER, 505 Park
Avenue, New York, New York 10022. The
experts will try to answer your questions in
the available space in up coming issues.
Sorry, the experts will be unable to answer
your questions by mail.

Question: Does any company make a short
wave receiver that has bandspread on the
world-wide broadcast frequencies instead of
the ham frequencies? If not, does any com-
pany plan to produce one of this type?

DSM, Columbus, Ga.
Answer: The bandspread dial of general
coverage short wave receivers can be used
for expansion of the short wave broadcast
bands. In addition to the ham band scales,
the bandspread dial usually has a 0-100 log-
ging scale. To use the bandspread dial, set it
to the 100 position and the main tuning dial
to the high end of the broadcast band you
want to cover. Then tune through the band
with the bandspread dial.

Since the bandspread dial is not calibrated
for the broadcast bands, you can prepare a
log sheet for each of the bands, noting the
dial position on the 0-100 logging scale with
reference to the frequency (if known) of
the stations you receive. If the receiver has
a built-in calibrator, or if you have an exter-
nal 100-kc calibrator, you can note on the
log sheet the dial readings for every 100-kc
point.

Question: How do 1 get Radio Lisbon Por-
tugal to QSL my reception reports, I have
written them several times and nothing seems
to work. What do you suggest I do?

OPF, Newark, N. J.

waany amaricanradiohistorvy. com

Answer: Radio stations are not required to
acknowledge reception reports from listen-
ers. Many do because it is in the interest of
good public relations. Other readers have
asked similar questions, including acknowl-
edgements from domestic FM and TV
stations.

The best way to get an overseas station to
answer your reception report and receive an
QSL card in return is to send a neatly typed
letter nn one sheet of paper. State exactly
the times, frequency(s), call letters and/or
slogans used, and give complete program re-
ports for long periods—»2 to 1 hour.

FM and TV stations have limited range
and reports of reception of their signals
from tuners-in within their operating range
are of no technical interest. They are in the
business of selling commercial time and their
engineers have calculated their range. How-
ever, many of them might be interested in
reports of freak reception at great distances
caused by “skip” transmission which rarely
occurs in the VHF and UHF bands. In any
case, I would consider it good policy on the
part of broadcasters to respond to reports
from tuners-in who care enough to tune in
their stations. They can only sell their com-
mercial time if they have an audience.

Question: Would it be possible to convert a
low-cost FM broadcast receiver, such as the
Lafayette FS-221, to change the frequency
coverage from 88-108 Mc. to 152-174 Mc.?

DB, Toronto, Canada
Answer: While the coils could be altered to
change the receiver’s frequency coverage, it
would also be necessary to replace the IF
and discriminator transformers since ”the
receiver is designed to work with FM signals

DISCRIMINATOR
CARRIER RESPONSE CURVE

FREQUENCY

AUDIO
OUTPUT
VOLTAGE

~5KC +5KC l

~75KC +75KC

NARROW BAND
FM SIGNAL

FM BROADCAST SIGNAL

Comparison of the FM broadcast and narrow-
band communications FM transmitted signals.
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deviated =75 Ke. and to pass signals 150-
200 Kc. wide. Mobile radio systems operat-
ing in the 152-174 Mc. band employ narrow
band FM with deviation limited to =5 Kec.
(1/15th as much).

Unless the IF and discriminator circuits
were modified for narrow band FM, audio
recovery (sound level) would be very poor.
The ability to separate stations would also
be very poor since the 150-200 Kc/s band-
width of the receiver IF amplifier would
cover from five to seven mobile channels
and you would probably find the receiver
desensitized by unwanted signals. For as
little as $60 (in the U. S.), you can get a
152-174 Mc. band FM receiver designed
for receiving narrow band FM signals.

Question: Can I use my Part 15 walkie-talkie
for communicating with citizens radio sta-
tions?

AN, Dover, New Hampshire
Answer: Yes, if you have a Class D Citizens
Radio Station license and the walkie-talkie
meets the technical requirements spelled out
in Part 95 (formerly Part 19) of the F.C.C.
Rules and Regulations. The manufacturer
can tell you if this is the case.

While these walkie-talkies can be used for
intercommunicating with other walkie-
talkies operated without a station license
under Part 15 of the rules, they may be used
lawfully for communicating with CB stations
only when covered by a station license.
When licensed, they may “not” be used for
communicating with unlicensed stations
since a Citizens Radio Station may only
comunicate with other Citizens Radio Sta-
tions, which must be licensed.

Question: What is compatible-AM? 1 have
heard that marine radiotelephones designed
for single sideband communication must
also be capable of compatible-AM opera-
tion.
RKH, Port Washington, New York
Answer: Use of single sideband (SSB) is
permitted on many marine radio channels.
On some channels, AM or compatible-AM
must be used in order to communicate with
stations that are not yet equiped for SSB.
In SSB transmisison, the radio carrier is
not transmitted and only one of the two
sidebands produced by amplitude modula-
tion is transmitted. In AM transmission, the
carrier and both sidebands are transmitted.
In compatible-AM, the carrier is trans-
mitted and one sideband is suppressed.

AvucusT, 1964

Hence, as in SSB, only one sideband is
transmitted.

In order to receive an SSB signal, the
carrier must be generated at the reeciver
and mixed with the incoming carrier-less
signal. When using an ordinary AM re-
ceiver, SSB signals can only be utilized if
the receiver is equipped with a BFO (beat
frequency oscillator), which is ordinarily
used for code reception. The BFO is turned
on to furnish the missing carrier. Com-
patible-AM signals can be utilized by an
ordinary AM receiver, without having or
using a BFO, since the carrier is received
from the distant transmitter. However, a
compatible-AM signal takes up only half
as much radio band space as an AM signal.

Question: Can I build an FM wireless micro-
phone and operate it without a station li-
cense in the 88-108 Mc/s band?

DR, Palo Alto, California
Answer: Unlicensed wireless microphones
may be operated in the 88-108 Mc/s FM
broadcast band but only if the transmitter
has been “type arroved” by the F.C.C., rul-
ing out the use of homemade equipment.
The Kinematix Imp IT is a ready-made FM
wireless microphone. It is priced at $39.95
and requires an external dynamic micro-
phone. A model with a built-in microphone
is priced at $49.95, and one furnished with
a contact microphone for a guitar is priced
at $59.95. Their output can be picked up
with an ordinary FM broadcast receiver.
More information is available from The
Heath Company, Benton Harbor, Michigan,
which distributes them.

Question: My two business partners and I,
who are college bound, are interested in
opening up a radio broadcasting station.
Where can I get information about F.C.C.
requirements for a license? And, what would
it cost to set up a 100-watt FM station?

D. L. Wheaton, Illinois
Answer: Get a copy of Volume III, F.C.C.
Rules and Regulations, which contains Part
3 governing Radio Broadcast Services. You
can order a copy by mail from the Govern-
ment Printing Office, Washington, D. C., or
you might be able to buy a copy in Chicago
at the field office of the U. S. Department
of Commerce. You might visit the Chicago
office of the Federal Communications Com-
mission (listed in the telephone directory
under United States Government’) to look
at their copy of the rules and discuss your
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TRY THIS

SUPER SENSITIVE
PHOTO METER

FOR 10 DAYS
—AT OUR EXPENSE

Science & Mechanics’ GUARANTEES it will out-per-
form any other meter—and give you better pictures
right away—or the 10-day trial costs you nothing!

TREMENDOUS RANGE! PIN-POINT ACCURACY!
Sust Jook at these amazing specifications:

. ‘S‘uper-,;csen.sitive CdS cell o EV-EVS-LV settings
sees” light from 0 to « 43° acceptance angle

10,000 ft/lamberts
e ASA speeds 3-25,000! e 4 sensitivity ranges—from
“pltch dark™ to sun bright!

e F 0.7 to F 90!
« Exposures from 1/1500 sec. e Compact in size—weighs
to 8 full hours! only 10 oz.

PLUS—New plastic cap used for reading Incident light, also
shields cell from light when not in use . . . new positive meter
lock holds needle securely in OFF position . . . reads both re:
flected and incident light . . . use for movies, stills, micro-
scopes, telescopes—even densitometers . . . plus built-in
battery test switch.

ACCLAIMED BY LEADING PHOTOGRAPHY JOURNALS

“As sensitive as anythlng on ‘‘Certainly one of the most un-
the market . . . so adaptable— usual, most versatile, most
4 separate ranges have the ef- sensitive exposure meters at
fect of spreading the meter’s any price today.”

scale.” ~U.S. Camera ~—Maodern Photography

Available—with rich-grained carrying case included—either as
a fascinating to build Kit, or completely assembled and tested.
Kit can be put together with just a soldering iron and screw-
driver in less than 2 hours with easy step-by-step instructions.

Comalete with

KIT (no. 101) agdstume
ustom-

Designed

$24°95 A

case and

ASSEMBLED (no. 102) Strap
$2995
CARRYING CASE ONLY (no. 103)—$2.00 .a

et g e e MAIL THIS COUPON TODAY === e e e
Science & Mechanics—Kit Division A
505 Park Avenue, New York, N.Y. 10022

Piease rush me the new S&M super-sensitive Photo Meter
as checked below. If not completely satisfied | will return
the Meter within 10 days for an immediate refund of my
purchase price—in fulll

{0 KIT (no. 101) $24.95
[ ASSEMBLED (no. 102)
$29.95

{0 Check or money order en-
closed—ship prepaid.

I $3 deposit enclosed—ship
C.0.D. for balance plus

[J CARRYING CASE ONLY
postage and charges.

(no. 103) $2.00

NAME
(Please print)
ADDRESS.
CITY. ZONE. STATE

N.Y.C. residents add 4% city sales tax. Canada and
foreign add 10%.
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interest with the engineer in charge.

The basic requirement is to have lots of
money. You may also require the service of
an attorney who specializes in broadcast
licensing problems.

Cost information can be obtained locally
from the RCA office in the Furniture Mart
in Chicago and by mail from Gates Radio
Company in Quincy, Illinois or Paul Green-
meyer, RCA, Building 15-1, Camden 2,
New Jersey. The editor of Broadcast En-
gineering, 4300 West 62nd  Street,
Indianapolis 6, Indiana, might be able to
give you a complete list of equipment manu-
facturers.

Question: Would it be possible for me to
convert my rim-drive tape recorder into a
capstan-drive type in order to reduce wow
and flutter? Also, how can I improve the fre-
quency response of the four-transistor am-
plifier?

TLR, Johnson City, Tennessee
Answer: A tape recorder mechanism that
is relatively free of wow and flutter is a
carefully designed and precisely made ma-
chine. I do not consider it practical or
economically feasible to upgrade your tape
recorder mechanism which, apparently, was
designed to be adequate for recording and
playback of speech. By modifying your
amplifier’s frequency response, you will
reduce its effectiveness for clear speech re-
production and may possibly make the wow
more objectionable when playing back
music. -

Question: I’m planning to build an amplifier
system for a string bass or guitar. What kind
of amplifier and speaker do I need?

Rd’A, Rochester, New York

Answer: You can use almost any type of
amplifier that has a high impedance micro-
phone input and has sufficient frequency
range to cover the music spectrum. It should
have tone controls which will enable you
to modify the frequency response to suit
your instrument and personal tastes. Its
power output capability depends upon
whether you plan to play your instrument
in a small room or a large hall. The speaker

Rap10-TV EXPERIMENTER
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MAKE MORE

ONEY

This amazing book is chock-full
of proven money-making ideas
and enterprises!

The key to your door of success is to be
found in the pages of INCOME OPPOR-
TUNITIES. You'll find dozens of proven
ways you can be your own boss, on a
full-time or part-time basis. Here is where
you get first-hand information through
success stories thet show how ideas grow
into big profits.

#
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Here are just a fewn of the titles you’ll find in this amazing issue:

* Indocr Archery

» Starting a Small Airport

» Cash In on Greeting Cards
» Memorial Parks for Pets

£ » Hard Cash from ‘’Hard-Coat"
F § » Operzting a Small Restaurant
¥ * Hearing Aids: A Unique Franchise

» Coffee and Steam: A Money-Making Team

» Plus special features geared to the salesman
Inclucing 101 Ways to Increase Sales, 12 Tested
Door Openers, Products for the Specialty Salesman

———— ey

rIN(I()ME OPPORTUNITIES
505 Park Avenue / New York, N.Y. 10022 |
| Enclosed is s Rush copies of No. 700 INCOME |
l OPPORTUNITIES. Each copy is $1 (includes postage and handling).
[J Better than that: here is full payment of $3. Enter my special 4 issue subscrip-
| "~ tion, starting with No. 700.
|

(Please print)

State Code.

On sale at leading newsstands
only 75¢ per copy
or use coupon above
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should be of a hi-fi type, capable of handling
the output of your amplifier and repro-
ducing sounds as low as 50 cycles.

Question: T would like to build a transmitter-
receiver for a light aircraft with self-con-
tained batteries or for operation from an ex-
ternal 12-volt wet battery. Can you help me?

HH, Osseo, Minnesota
Answer: Only F.C.C. “type accepted” trans-
mitters can be licensed for use on aircraft
in the Aviation Radio Services. While it is
possible to build your own, it would have
to be tested and certified by a qualified
laboratory to determine if it meets F.C.C.
technical standards. This would cost many
times more than a factory-made, type
accepted transmitter.

Question: How can I convert a tape recorder
with no radio input so that it will record di-
rectly from a radio or record player?
AB, Old Hickory, Tennessee
Answer: If your tape recorder microphone
is equipped with a standard phone plug, you
can use a Lafayette MS-769 (50.89)
Volume Control Adaptor, or equal. It plugs
into your microphone jack and your record
player or radio receciver output ts connected
to the adaptor through a standard phono
plug. It has a volume control which enables
you to reduce the level of the record player
or radio receiver, which is much higher
than the output level of a microphone.
The record player pick-up may be con-
nected directly to the phono plug through
a piece of single conductor shiclded cable.

R
100K
QUTPUT
TRANSFORMER
SPEAKER TG
PLUG
3 Tl et O
(LEVEL 7
CONTROL)|  SHIELDED
- CABLE

—1 (SEE CAPTION BELOW)

" Diagram for adding a tape recorder pick-up
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jack to a radio or amplifier. Ground con-

nection should be broken if hum occurs.

waanL americanradiohistorv. com .

The same kind of cable and plug can be
used for picking off the audio output of
the radio receiver. While the audio take off
point could be at the detector or first audio
amplifier, it is easier to pick up the audio
at the radio speaker terminals as shown in
Fig. 1. The value of the resistor is not
critical and is in the circuit to prevent load-
ing down the input circuit of the tape
recorder and seriously affecting its fre-
quency response.

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
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 aver-
age person or the average ear. The finest
amplifiers 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 5 per cent distor-
tion to be called “undistorted.”

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 IFHM Music Power rating is one of

Rap1o-TV EXPERIMENTER
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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 pow-
er 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 if any better than
it is. It is 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 differ-
ence. Hence, two amplifiers with the same
music power output may have a difference
as great as S5O 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.

Actually the best measure of amplifier
performance is the sine wave power output

Avucusrt, 1364
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BEST SELLERS
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CAMPING HANDBOOK
No. 694 —Falt Edition
Special features on Beach Camping.
Wilderness Camping, Boat Camping
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Converting Your Car to a Camper;
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SALVAGE &
SURPLUS PROJECTS
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Dozens of projects you can build from
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surplus military electronic gear.

R

ELEMENTARY ELECTRONICS
No. 697—1964 Edition
Step-by-step details for building seven
selected projects plus how-to stories
on Building a $15 Battery Tester in 4
Hours; How to Put a Hi-Fi System
Together; How to Get Started in Ham
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Step-by-step servicing and main-
tenance articles for the me-
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ing, Ball and Roller Bearing
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and a Complete Guide to Engine
Swapping.

CAR REPAIR

Fall Edition
No. 699

36

Dozens of ways to be successful
on your own. Special features
geared to the salesman, in-
cluding: 101 Ways to Increase
Sales, 12 Tested Door Openers,
Products for the Specialty Sales-
man, Selected High-Profit Fran-
chise and Mail Order Operations
— plus Outdoor Concessions.

INCOME OPPORTUNITIES
Fall Edition
No. 700

Ask
Another O

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: 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 yoir changer—is vibrating the changer
which in turn is feeding the vibration into
the am»lifiers 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

RaAp10-TV EXPERIMENTER
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much you can do except keep the volume
low and the bass down.

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
in a clean basin full of tap water. Immerse
the record in this and if it%s 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

Loaded with practical money-
saving tips for do-it-yourselfers.
Kinks cover such varied areas
as: The Shop, The Handyman,
The Interior of the Home, Home
Maintenance and Repair, The
Exterior of the Home, The Gar-

the trick when nothing else will. den, The Homemaker, The Chil-
dren, and The Driver.

Question: Something is wrong with my
transistorized amplifier; but my serviceman 1001 HOW-TO IDEAS
won’t touch it. And he says he wouldn't let 1964 Edition
any other serviceman touch it and I should No. 701
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 ON SALE

course of trying to find out whai the trouble NOW

IS. i ) At your newsstand
Transistors cannot be serviced or tested or use this coupon

safely with the ordinary type of equipment
used for tube amplifiers, TV’'s and radios.
Putting the probe of an ohmmeter on a

S&M HANDBOOKS
505 Park Ave., New York 10022

VTVM at the wrong spot could destroy a Enclosed is $ . Please send me the
. a0 g Handbooks circled below. Each is $1 (in-

transistor or two. There are special instru- cluding postage and handling),

ments for safely trouble shooting transistor 699 00 -

gadgets such as computers: but these run

into hundreds of dollars and it is doubtful o ggtglror_qvvSgiggkfmigms_ub;:mggg 1o

that one serviceman in a million owns one. $4.50 is enclosed. Start with No. 708.
This is one disadvantage of transistorized O Enter my special 4 issue subscription to

hi-fi units at present. As they come into INCOME OPPORTUNITIES, Payment of

greater use manufacturers undoubtedly will SIS ERCUOSCE RIS i,

develop methods and instruments for trou- Name

ble shooting and adjustment that are rela- (Please print)

tively fool-proof. But as things stand only Address B -

the manufacturer of the specific device is

certain to have the knowledge and the facil- City

ities for servicing the thing with minimum
risk.

Our condolences on your troubles: but
congratulations on having a wise and /ionest
serviceman. u
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Yes, in any CB application...you'll outperform 'em all with a

MESSENGER.

Py Your own 2-way radio for
! Business or Personal use!

SPERSONAL MESSENGERS”—Compact, hand-held 100 milliwatt or 14
watt units! Rugged and reliable—11 transistors, 4 diodes. Twice the sensi-
tivity and 409, morc range than similar units w1th conventional circuitry
—more output than similar units with same rated inputs!

Cat. No. 242-101. ..... 100 Milliwatts....................... $109.50 Net
Cat. No. 242-102...... 1% Watts. ... $129.50 Net

“MESSENGER’ AND “MESSENGER TWO’’—For mobilc or base stations.
High cfficiency design makes full use of maximum a]lowable Icgal power.
Excellent recciver sensitivity and selcctmly Automatic “‘squelch™ control.
5 crystal controlled channels on the **Mecssenger™ and 10 crystal controlled
channels plus tunable receiver on the ‘“‘Messenger Two”

“MESSENGER” ‘M ESSENGER TWO”
Cat. No. 242-127 Cat. No. 242-16
115 VAC/6 VDC...... $114.95 Net 115 VAC/6 VDC ...... $169.95 Net
Cat. No. 242-128 Cat. No. 242-163

115 VAC/12 VDC....$114,95 Net 115 VAC/12 VDC. .... $169.95 Net

“MESSENGER lIl"—Oﬁ‘crs everything you ever wanted in a CB trans-
ceiver ... compact size, a husky signal, extreme sensitivity, razor-sharp
selectivity—and complete flexibility for basc station, mobile, public address,
or battery powered portable use! Double conversion recciver—set-and-
forget “Volume™ and *‘Squelch” controls—11 channel coverage—*"Tone
Alert’” Selective Calling System available as accessory.

Cat. No. 242-150...... 12 Volts DC Messenger .. .. ..... $189.95 Net
Cat. No. 250-823...... 117 volt AC Power Supply........... $ 29.95 Net

I WRITE TODAY for full color brochure, or see your
The nation’s most popular Dealer/Distributor and ask for a demonstration!

Citizens Radio equipment line!
*Rated BEST by Distributor ; E. . JOHNSON COMPANY
Salesmen in National Survey! 7325 TENTH AVE. S.W.« WASECA, MINNESOTA
® »
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By K. C. Kirkbride

NYTHING man can do machines are

going to do too, even surpass their
human creators, if man has his say about
machines he’s teaching to simulate man’s
own senses.

Already he’s taught machines to sce, read,
hear, scent odors, talk and sing!

In a Frog's Eye. To teach a machine to
see MIT engineers first studied the simplest
of visual systems, that of the frog. To dis-
cover just how the frog sees, they attached
tiny metal electrodes to nerve fibers leading
from retina to brain. Pulses that passed
through the electrodes proved the frog out-
lines objects, detects motion, sees edges of
light and dark, and dimming.

if a fly buzzes toward a frog, the frog sees
the fly. If it moves away from the frog, the

www.americanradiohistorv.com
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frog doesn't see it. At least, he does not trans-
mit the information to his tiny brain. Keep-
ing his eyes wide open always, the frog sees
shadow if it means threat of danger, dis-
nmusses a shadow that crosses the sun. He
sees the edge of an object, not the object it-
self. Like the female of the human species,
the frog sees just what it wants to see, dis-
missing all detail.

When MIT engineers described their find-
ings, RCA engineers picked up the lead, du-
plicated the biological structure of the frog’s

@mﬂmﬁw@.}ﬁm

®-0.-0-7

eye electronically. The resultant electronic
“eye” now weighs hundreds of pounds but
could be miniaturized to the size of the frog.

It consists of 33,000 parts, copies the
frog’s information-processing system by
means of printed circuits, 3793 photocon-
ductive cells, 2652 neon lamps, relays infor-
mation from layer to layer of electronic cir-
cuits much as the frog relays information
through his retina.

“The frog’s eye is a natural computer”
says one RCA engineer, “It makes life-and-

Two RCA engineers (left) check out a device that functions like a frog’s eye. At right, an engineer
removes one of the six layers of the simulated frog’s retina. This *‘seeing’’ bionic system is seen
as a forerunner of a whole new generation of automatic data processing electronic devices.
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OPERATOR'S CONSOLE

MASTER CONTROL

AN

An overall view (above)} of
Philco's new General Pur-
pose Print Reader system.
Block diagram (left) shows
signal flows in the system
that reads a printed page.

A

€O0E
=P conventen

PAPER

TRANSPORT MEMORY;

UNIT

QUTPUT
DEVICE

@c@’

LEGENO!

CONTROL SIGNALS

e |NFORMATION FLOW

death decisions for the frog without bother-
ing his limited brain. It screens out anything
not important to the frog.”

It’s this frog canniness RCA engineers
hope to see applied to weapons systems to
detect targets, make quick decisions to de-
stroy enemy planes, missiles, even do recon-
naissance “seeing.”

But Seeing Isn’t Reading. To teach a ma-
chine to see doesn’t mean it will read. It
took Philco engineers to achieve that. They
have taught a machine they fondly call
GPPR (General Purpose Print Reader) to
read letters, cards, and documents. GPPR
reads different fonts of type and print, upper
and lower case letters, periods, commas, nu-
merals, all without batting a machine eye-
lash.

GPPR will read one part of a page, refuse
to glance at the other. Will read part of a
line, if told to, ignore the rest. Completely
dismiss smudges and smears, edit as it goes
along, reread fast if it thinks it didn’t get
the right meaning the first time. Or it may

Avucgusrt, 1964
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decide to read only certain types of infor-
mation on a page.

All at the rate of 2000 characters per
second, faster than man could possibly read.

It first reads its “auto-load” instructions
into its memory. Then when pages are fed
onto a a vacuum belt holding the paper
for the cathode ray scanner to transfer word
to machine bits for GPPR’s memory—the
machine knows just what part of the page
to read. Come output time, GPPR reads the
letter back onto the device of man’s choosing
—magnetic tape, paper tape or punched
cards.

GPPR can even read its own future, the
day when it will scan addresses and zip codes
for U. S. postoffices, letters for business men,
instructions for the military,

IBM’s Machine Reads Handwriting!?! It
won't be long before your favorite sales girl
will write quantity, price and merchandise
number of your purchase on a punched card
sales slip. When the store closes, an IBM
reader will scan the slips of the day, read

41
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handwritten instructions into a computer,
and be ready with the day’s sales record in
seconds.

IBM’s new revolutionary machine scans
contours of handwritten figures, is now be-
ing tried out at Higbee’s in Cleveland, Ohio,
on an experimental basis, is definitely the
machine of the future for retailers.

Machines that Hear. But the future of
machines that will respond to man’s voice-
command is far from definite. Man himself
gives the “listening” machine a hard time
because he speaks in slurs, in streams of
sound too whimsical for the steadier-minded
machine to comprehend.

One machine named “Audrey,” Automatic
Digit Recognizer, did listen to her master.
Ninety times out of one-hundred when Bell
Labs Engineer K. H. Davis spoke to “Au-
drey” she flashed a white light of recognition
on her gadget-lined steel brow. But when
Davis’ fellow engineers spoke to her, she
admitted hearing only 70-80 percent of the
time. Women and children she ignored.

“Audrey” heard her master’s voice in the
form of small bits of sound called phonemes,
translated these into machine bits, compared
them with her master’s voice patterns stored
in her memory.

But Audrey’s stubborn loyalty to Engineer
Davis spurred Bell Labs engineers to seek
Audreys that would hear many voices, many
inflections.

Some of the newer theories now being in-
vestigated are based on the work of Sir
Richard Paget in the 1920’s. It was through
his phonetic-acoustic theories the voice-trig-
gered toy “Radio Rex” became feasible. The
energy in the spoken word “Rex” triggered
the toy so that a celluloid dog on an iron
base held inside a house by an electromagnet,
was released.

Bell Labs men now add speech studies to
their phonetic-acoustic studies, have found
the word “I”” is man’s favorite word. Sixth
on the used list is “you.”

Honeywell’s Electronic Sniffer. You
would think creating a device to sniff odors
would be number one on the impossible list

yet Honeywell has done just that. Don’t tell
your wife if you nip a bit but Honeywell
has developed an electronic nose that sniffs
alcohol. It can sniff gasoline, paint, lacquer.

How Can a Machine Sniff Odors? Honey-
well found certain odors absorb ultraviolet
radiation more than others. They built a
machine that aims an ultraviolet lamp’s rays
on a sensitive detector tube. The to-be-sniffed
gas is drawn into the machine by a small
fan funnel. As the gas passes between lamp
and tube, part of the ultraviolet rays from
the lamp are absorbed by the gas.

This lessens the amount picked up by the
tube and triggers a gadget that turns on a
ventilating fan if needed; sounds an alarm
if the sniffed gas is a dangerous one.

Honeywell’s new “nose” will bloodhound
hospital operating rooms, warehouses, gaso-
line storage areas, factories, “bark” when it
scents dangerous gases in coin-operated dry-
cleaning plants.

Hello, This Is Computer Speaking. Engi-
neers taught the computer to talk some time
ago, but it took IBM engineers to super-
sleuth a talking computer that could answer
the telephone. Their 7770 not only tends the
phone, but knows all the answers, whether
you're looking for information about the
weather, insurance or banking.

An oscilloscope displays four numbers scanned
by an experimental IBM optical reader from a
store sales slip. IBM is seeking new ways to
apply advanced handling techniques in the
retail industry by eliminating punched cards.
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You might be an insurance agent on the
West Coast, need information from your
New York office. Simply dial a few num-
bers. IBM 7770 will answer, listen and trans-
late your question into machine talk, find
the answer in its magnetic drum files, come
back on the phonc and tell you the infor-
mation you want to know, all in deep busi-
ness-like computer tones.

But Bell Labs Engineers Top This! Bell
Labs engineers not only taught their com-
puters to talk, but to sing! A second com-
puter to accompany a singing computer!

Bell Labs men first program a computer
with punched cards sequenced with phonetic
speech sounds. To add buzz, hiss, intensity
plus vowel resonance, nine control signals
are then programmed. The computer that
way turns speech into song.

The machine first speaks the words in

Sad eyed bloodhound (below)
keeps an eye on his electronic
replacement. Odor detection
unit (right) can sense perchlor-
ethylene concentrations down
to 40 parts per million in an
air sample. Unit “barks’ an
alarm when concentrations ex-
ceed minimum safety levels.

Avcust, 1964

measured monotone. Add a control signal
and the words take on inflection and phras-
ing. A third control adds pitch and timing.
While another computer accompanies on the
piano. You hear “Bicycle Built For Two”
all right on pitch and the computer never,
never shows stage-fright. Though the human
singer is apt to when he hears his machine
competitor’s rich baritone; fear the singing
computer may snag some of his bookings.

But Not for a Few Years Yet! It takes
twenty-five minutes of computer time to pro-
duce one minute singing time. And at pres-
entday computer rates, we have never heard
of a network, stage show or night club eager
to pay computer prices—not in our memory!

Though man has taught his machines to
see, read, hear, scent odors, talk and sing,
he still has a way to go before he can make
a machine look like Gina Lollobrigida. W

Bell Telephone Lab seientists listen to a tape
recording of synthesized speech which was
produced by a programmed digital computer.
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By Louis E. Garner, Jr.

1

.

THOSE

WONDERFUL
“ELECTRIC

EYES”

NCE upon a time, to borrow a phrase
O from fairy tales, light-sensitive devices
were known popularly us electric eyes. How-
ever, just as fairy tales have been replaced by
science-fiction, so has the expression “electric
eye’ given way to more technical, if lcss
romantic, terms.

Today, there are a large varicty of electric
cyes—oops, photosensitive cells—available.
In a broad sense, there are, literally, more
types produced than a dog has fleas. Not all
of the available tvpes ure suitable for hob-
byist or experimenter use, however. Some
are precision units intended only for costly
instruments. Others are special purpose types
with a limited range of application. Still
others are produced only on specific orders

by equipment manufacturers and are not
stock types. Finally, some types are so
expensive as to preclude their use ex-
cept in military and high-priced industrial
equipment.

Photosensitive devices, nonetheless, are
particularly attractive to the hobbyvist, for
they may be used in so many useful projects.
Fortunately, several manufacturers have
been quick to recognize the interests and
needs of the home experimenter. These firms
have introduced a number of low-cost light-
sensitive components, making them available
both individually and in attractive pre-pack-
aged kits. Several of these are illustrated in
Figs. 1, 2 and 3. The kits and components
shown are available through both local and

Rap10-TV EXPERIMENTER
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mail order franchised distributors.

What's Available. Currently available
experimenter-type  photosensitive cells are
gencrally semiconductor devices. That is, they
depend, for their operation, on the char-
acteristics of materials with clectrical proper-
ties intermediate between those of metallic
conductors, such as gold, silver and copper,
and “pure” insulators such as porcelain and
glass. The principal semiconductor materi-
als used are selenium, germanium, silicon and
such compounds as cadmium sulphide and
cadmium selenide.

The International Rectifier Corporation
(233 Kansas Street, El Segundo, California)
produces the kit illustrated in Fig. 1. Pack-
aged in an attractive and re-usable plastic
case, the kit contains seven photocells and
an experimental booklet in which numerous
circuits are shown. Silicon, selenium and

cadmium sulphide types are featured in a
variety of sizes and styles.

Sylvania Electric Products, Inc. (Em-
porium, Pa.) manufactures the kit shown in
Fig. 2. In addition to three cadmium sul-
phide photocells, the Sylvania kit, Model
PCK-10, includes a small mounting bracket,

Fig. 1. International Rectifier’s K-421 Experi-
menter’s Kit includes selenium and silice 1 pho-
tovoltaic cells and cadmium sulphide photo-
conductors. Comes in plastic box — $5.95.

Avcusrt, 1964
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a voltage dropping resistor, a sensitive relay.
and a S2-page circuits booklet.

Although not offering a “kit™ at present,
another major manufacturer, General Elec-
tric {Owensboro, Kentucky), has included
two light-scnsitive devices in its recently in-
troduced “Experimenter” line of electronic
components. The two devices, a cadmium
sulphide photocell and a silicon light-acti-
vated switch, may be combined with other
items in the line and standard components 10
assemble a variety of interesting circuits.
“Blister-packaged,” each device is supplied
with an instruction sheet describing one or
more circuit applications.

What's Inside. Regardless of individual
characteristics, currently available semi-
conductor photocells may be grouped into
three broad classes . . . photoconductors,
photovoltaic cells, and light-activated switches
(or LAS). Of these, photoconductors may
be thought of as variable resistances whose
values depend on the amount of light strik-
ing their sensitive surfaces. Photovoltaic de-
vices. on the other hand, actually convert
light into electrical energy and gencrate an
output voltage; as a result of this ability, they

Fig. 3. A cadmium sulphide photo-
conductor and light activated switch
are among GE’s Experimenter Lline.

Fig. 2. Sylvania’s PCK-10 Photo-
conductor Kit consists of three cad-
miom sulphide photoconductors,
bracket, relay and resistor—$9.95.

45

R T
—
I

am canradiohismrv.(:l)m|


www.americanradiohistory.com

46

are often called solar or sun batteries. Final-
ly, light-activated switches, as the name im-
plies, have an all-or-nothing conduction char-
acteristic. Behaving as a “switch,” LAS units
“close” (offer low resistance to current flow)
when stimulated by light.

The construction of a typical cadmium
sulphide photoconductor cell is illustrated in
Fig. 4(A). The light-sensitive compound is
deposited in a grid-like pattern on an insu-
lating wafer, leads are attached, and the en-
tire assembly is sealed in a glass envelope.
Photoconductors are identified by the sche-
matic symbol shown in Fig. 4(B) which is
essentially a standard resistor symbol en-
closed by a circle with the Greek letter
lambda (\) added to indicate that the device
is sensitive to light,

Photovoltaic cells may be made up using
either silicon or selenium as their basic ele-
ments. The construction of a typical selen-
ium type is shown in cross-section view in
Fig. 5(A). A layer of pure selenium is de-
posited on a metal (steel, brass or ajumi-
num) baseplate which serves as one elec-
trode. This is followed by a thin layer of
cadmium oxide to form a photoelectric junc-
tion. Next, a transparently thin layer of gold
is used to improve conductivity and, finally,
a front electrode collector strip of cadmium
alloy is applied by a spray process. As might
be expected, photovoltaic cells are identified
by a modified battery schematic symbol, as
illustrated in Fig. 5B. )

Commercially available light-activated
switches, in general, are quite small physi-
cally . . . about the size of general purpose
detector diodes. The construction of a typi-
cal unit is illustrated in Fig. 6A. The active
“heart” of the device is a tiny pellet of sili-
con and actually consists of four alternate
layers of P and N-type semiconductor ma-
terials. Light-activated switches may be iden-
tified by either of the schematic symbols
shown in Fig. 6B, depending on individual
manufacturer preferences.

Construction Projects. A variety of low-
cost experimental projects are illustrated
schematically in Figs. 7, 8 and 9. These have
been abstracted from the circuits suggested
by different semiconductor manufacturers.
The project illustrated in Fig. 7 was adapted
from circuits given in the booklet furnished
with Sylvania’s Model PCK-10 kit. The cir-
cuit shown in Fig. 8 is among those given
in the booklet furnished with /nternational
Rectifier’s Model K-421 kit. Finally, the
project illustrated in Fig. 9 is among those

LIGHT-SE!\&ITIVE SIDE

1|6LASS ENVELOPE

1] —6LASS SEAL

(B)
(A)

Fig. 4. Construction of a typical cadmium
sulphide photoconductor {A) and symbol (B).

featured in GE’s “Experimenter Line.”

All of the projects shown are intended for
hobbyist construction and hence neither lay-
out nor lead-dress are overly critical. Good
wiring practice should be observed, however,
with a clean layout chosen and all wiring
done in a professional manner. Care must
be taken to avoid overheating semi-conduc-
tor leads when soldering these components
in place. DC polarities, where indicated,
must be observed. As with all electronic proj-
ects, only rosin-core solder should be used
for wiring.

The exact construction method used for
any of the projects, too, is pretty much a
matter of individual preference. A conven-
tional chassis may be used, breadboard as-
sembly, or, if desired, an etched circuit
board. Regardless of the construction tech-
nigue employed, however, all wiring should
be double-checked for errors and accidental
shorts before power is applied.

FRONT ELECTRODE CADMIUM

CXIDE LAYER

THIN
GOLD LAYER

LAYER
-+ -
METAL BASEPLATE
(BACK ELECTRODE)
(A) * (B)

Fig. 5. Cross-section view of a selenium
photovoltaic cell (A) and its symbol (B),
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Annunciator. Serving to sound a bell or
buzzer whenever anyone enters a doorway,
the unit shown schematically in Fig. 7 should
be useful to doctors, realtors, merchants, or
others who operate small offices or stores. In
operation, the photoconductor, PC, is stimu-
Jated by light from the small lamp and hence
has a low resistance, permitting sufficient
current to flow through the relay to energize
it. The relay’s armature is held against its
NO contact. When the light beam is inter-
rupted, the PC’s resistance increases, reduc-
ing the current through relay’s coil, causing
the armature to “drop out” and close the NC
contact. This, in turn, applies power to the
external alarm device. Both the PC and relay
are furnished in the PCK-10 kit. Switch S1
is a toggle or slide type. Any 115-volt AC
buzzer or bell (or even a small lamp) may
be used as a signalling device. The exciter
lamp is nominally a 7-watt, 115 volt unit,
but its exact wattage is determined by the
distance between it and the photocell.

The control circuit may be assembled in
a small Minibox or similar case. A small
opaque tube should be mounted in front of
the photocell to shield out ambient light. An
enamelled tin-can (such as a frozen juice
can) may be used for housing the exciter
lamp and its socket. For best performance,
the control unit and lamp should be mounted
from two to four feet above the floor.

Sun Powered Receiver: Designed to cov-
er the AM Broadcast Band, the receiver cir-

$-SHAPED
~CONTACT WIRE

S
= Ly /8N wewo

T

. _SEMICONDUCTOR PELLET

(A)
CATHODE CATHODE
Z N
ANODE ANODE
(B)

Fig. 6. Cross-section view of a GE silicon
light activated switch (A) made by General

Electric, and two schematic symbols (B)
currently used by electronic engineers.
Fig. 7. A low-cost annunciator featuring

a cadmium sulphide photoconductor sensing
unit. The photoconductor serves as a light
sensitive s.p.s.t. switch that opens when-
ever the doorway's light beam is blocked.
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cuit shown in Fig. 8 derives its entire operat-
ing power from sunlight or strong artificial
light. It is, in a sense, related to the light-
powered circuits used in space probes and
man-made satellites. In operation, RF signals
picked up by the antenna-ground system are
selected by tuned circuit L1-C! and detected
by diode DI. The resulting audio signal is
amplified by a common-emitter transistor
stage, QI, and used to drive a pair of head-
phones. The photovoltaic cell PC converts
light into electrical energy and serves as the
circuit’s power source. Two or three photo-
voltaic cells in series will step up the voltage
and pep-up the audio output.

Referring to the schematic, L1 is a J. W.
Miller type #2001 loopstick antenna coil
and Cl is a standard 365 mmf. tuning ca-
pacitor. DI is a general purpose diode, such
as types 1N34 or 1N48, while Q1 is a PNP
transistor such as types CK722 or 2N107.
The sun battery, PC, is an International Rec-
tifier type B2M, B3M or SIM cell. Moderate
impedance (2,000 to 4,000 ohm) head-
phones are used. If desired, a small crystal
earphone may be employed if shunted by a
3.9K, ¥4 watt resistor. A short to moderately
long antenna may be used for local recep-
tion, but best results are obtained if a fairly
long external antenna is connected to Li’s
tap. The ground connection is not essential
in some installations, and many builders may
wish to experiment with different types of

PHONES

R LR

GNDTT

Fig. 8. Sun bathers will enjoy making and
using the solar-powered AM receiver dia-
grammed above. PC replaces 1.5-volt dry cell.

Fig. 9. The “Magic Lamp” project uses two
light sensitive switches and a light bulb
to act like a holding relay. it takes an
external light source to activate LS1 and
L52, which in turn closes the lamp circuit.

odd antenna systems and ground connections.

Magic Lamp. Quite mystifying, the proj-
ect illustrated in Fig. 9 is apparently an elec-
tric lamp which can be turned on only when
“lit” with a match . . . and off only by blow-
ing it out. Actually, of course, the lamp is
entirely electric and its mysterious behavior
is obtained by electronic magic. In opera-
tion, light-activated switches LS! and LS2
prevent the application of power to the low-
voltage lamp bulb until activated by external
light (from a match). Afterwards, LS1 and
LS2 are held on by the bulb's light until
darkened (by holding a finger over the hole
through which light reaches them). Trans-
former T1 supplies the 6.3-volt AC power
for circuit operation.

An old brass-based kerosene lamp is used
for assembling the project. Transformer T1
is a 6.3-volt_filament transformer (such as a
Stancor type P6465). SOl is a miniature
bayonet socket and the lamp a type #47
bulb. LS and LS2 are GE type GE-X2 light-
activated switches; these two devices should
be arranged behind a hole in the lamp’s base
in such a way that they receive light from the
bulb but are not readily illuminated by room
light.

In use, a lighted match is held over LS]
and LS2 to “light” the lamp. The lamp is
turned off by surreptitiously holding a finger
over the light hole while pretending to blow
on the bulb. .

LAMP CHIMNEY

#47
BuLB

SMALL HOLE
TO
ADMIT

LIG;T;

BRASS
BASE

GROMMET

115 VAC Q 7
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add a

HANDSET
to your

Go professional! And learn how cool CB communications can be

By Lester Escargot

DD a handset to your CB ftransceiver,
and you’ve made a modification that’ll
put you right up with the pros. What’s so
great abour a handset? Well, for one thing,
a 5-buck handset can do more to dress up
your CB gear and give it an “official” look
than a ton-and-a-half of extra chrome trim.
Better yet, a handset, properly installed,
can give one whale of a boost to your CB
operations.
First of all, a handset offers you privacy.
Hook up a handset and the whole world isn’t
going to know what you're talking about. If

AvgusT, 1964

you use your rig in an office, there’s no blast-
ing speaker to bother everyone. And if your
rig’s in your car, the guy next to you at the
red light is going to be as much in the dark
about your business as the character next in
line at a telephone booth. Still another extra
from a handset is added. A handset brings
the sound right to your ear with no road
noise or engine rumble to mask the message.

Though there are more ways to connect a
handset than there are hands to hold them,
ours gives you a de luxe handset hookup. As
shown in the photographs and schematic
diagrams, the modification involves the use
of a control box which gives full “profes-
sional” operation. When the handset is in the

VWWW aniericantadiohistorvcom
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Add a Handset
to your CB Rig

hanger, it presses against a small push-
button switch (S1). Your rig works nor-
mally with the handset in this position and
the transceiver connected to the speaker just
as it was before the modification. But lift the
handset and the speaker will be discon-
nected. Handset in hand, you talk and listen
via the handset and forget your rig even has
a speaker. And, should you want normal
operation (handset for talking and speaker
for listening) all you have to do is activate
switch S2.

About the Circuit. The modifications to
the transceiver are minor; actually, only the
speaker connections are changed. The speak-
er circuit is opened so the output can be
fed either to the speaker or to the handset.
In practice, the handset is always connected.
However, this has no effect on performance
—it just simplifies the switching.

Mike—Ceramic microphone element to fit inside
of telephone handset transmitter section, re-
placement type

R1—See text for details

R2—10-0ohm, 1-watt fixed resistor (see text for
details)

S$1—Pushbutton switch, use normally open con-
tacts only (Lafayette MS-449 or equiv.)

$2—S.p.s.t. switch (Lafayette SW-21 or equiv.)
$3——~Butterfly switch part of handset
1—Handset with butterfly switch S3 (Surplus item

CB HANDSET

“ng

Resistor R1, which serves as a load for
the rig’s output transformer, is sometimes
supplied as part of the transceiver. If it
already is built into your equipment, simply
leave it connected and ignore the other re-
sistor (R2) when you’re wiring up the con-
trol unit. On the other hand, if your trans-
ceiver doesn’t have this resistor, you'll have
to insert R2, a 10-ohm 1-watt resistor.

You can either add a separate jack to
your transceiver for the speaker connections,
or you can change the mike input jack to a
multi-contact type. By and large though, a
multi-contact plug makes for a neater, more
professional installation.

Assembling the control unit. The control
box consists of a 3% x 218 x 1%8-inch Mini-
box with a handset hanger fashioned from a
piece of scrap aluminum. Any shape which
can hold the handset when the car passes
over a bump will be satisfactory. However,
since the hanger must force the handset
against push-button switch S1, reasonably
heavy aluminum must be used. If the hanger
is too light it will deform and S1 will be
activated when least expected. (With S1 acti-

PARTS LIST

available at Herbach & Rademan, Inc., 1204
Arch Street, Philadelphia 7, Pa.; order
#TM-11K856; $6.70 postpaid)

1—~Coiled cord, two leads with separate shields,
two unshielded leads (Alpha Wire #696/2)

1—Aluminum box, 3%"x2%"x1%"” (Bud
CU3000A)

Misc.—~Foam plastic, terminal strip, grommet,
scrap aluminum, hardware, wire, solder, etc.

Estimated construction time: 2 hours
Estimated cost: $9.50

SHIELDED
CB TRANSCEIVER CONTROL UNIT AUDIO CABLE
CERAMIC
MIKE - ELEMENT
ll ('_ HANDSET
= e TLT AN
e S3(NOY
OUTPUT * | | [ T T T
TRANSFORMER
[——(SEE TEXT) SHIELDED
RI AUDIO CABLE
“ SPKR
8+ ~ - v
Lsge vexm # PUSH-TO-TALK TERMINAL

The schematic diagram reveals that no changes were made to the original
microphone circuit; ear piece is nothing more than an extension speaker.
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vated the speaker is cut off, and you can’t
hear if you're being called.)

After the hanger is installed, position
switch S1 just above the hanger so it con-
tacts the lower edge of the handset's ear-
phone, or the normal swing of the handset
as you drive will cause S1 to operate inter-
mittently. Switch S2—the “speaker-perma-
nently-on switch”—can be installed in any
convenient spot,

Modifying the handset. The handset
must be the type with a built-in push-to-talk
switch: whether the switch is the butterfly
or button type doesn’t make any difference
as long as it’s there. And picking up a hand-
set should be no great shake. Handsets are
available from “surplus dealers,” both mail-
order and local, for about five dollars a
piece. Shop around!

Since the handset comes equipped with a
carbon mike, a ceramic element (a dynamic
will also work) must be substituted. You can
scrounge the element from an existing mike
or purchase one from any of the large elec-
tronics parts houses.

To modity the handset, first expose all
components by removing the mike and ear-
phone caps and the switchplate. Remove the
carbon element and all springs (contactors)

Avgusrt, 1964
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Handset with push-to-talk switch removed.
Notice the channel behind the switch where
wires to the earphone pass through to mike.

The surplus handset comes with a carbon
mike that cannot be used. New mike is
installed in  mouth-piece surrounded by
foam padding to prevent vibration pickup.

The complete project ready for installation.
Screwdriver points out pushbutton switch S1
that disconnects speaker when handset is
removed from the unit's aluminum hanger.

which connect to the element. Carefully un-
solder the switch leads. This done, remove
the wires from the earphone contactors but
leave the springs in place. Replace the un-
shielded connecting cord with a coil-cord
having shielded wires; the Alpha #696/2
Communications Cord with two shielded and
two unshielded leads will just about fit.

Push one shielded lead through the hand-
set and connect both the shield and the cen-
ter conductor to the earphone springs. Next,
push the red and black leads just past the
switch slot and connect them to the switch.
Finally, connect the second shielded lead to
the microphone element.

To prevent annoying noises from the mike
when you handle the handset, cement the
element to a piece of foam plastic or rubber
and then cement the assembly into the hand-
set. Take care the foam isn't so thick that
the element will come in contact with the
protective cap. Before final assembly, make
certain the cord won’t pull out of the hand-
set. A good trick here is to wrap several
turns of kite string around the edge of the
cord where it passes through the handset.
Wedge the string-girdled cord in place, and
you should have a good tight fit.

The cord supplied with most handsets is

~ WWW.americanradiohistorv.com
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Installed alongside a CB rig, the
CB handset is within driver’'s reach.

extra long. Collapsed it's two feet long; ex-
tended it’s twelve. Calculate how much
you’ll need and cut off the excess; the por-
tion left over should be long enough to con-
nect the control unit to the transceiver.

The handset connections are soldered di-
rectly to the control unit. Notice that one of
the two push-to-talk wires is soldered to the
mike shield (ground) in the control box.
This is done because an “extra” wire will be
needed for the control transceiver speaker
connections. Don’t attempt to solder the
push-to-talk wire to the shield in the hand-
set; space is at a premium in the handset and
you're likely to end up with a short circuit.

Using the handset. Mount the control
unit on the dashboard (or wall) so it can be
reached easily. With switch S2 off, all calls
will be heard in the speaker. When you lift
the handset to answer, switch S will auto-
matically mute the speaker, and you will talk
and listen via the handset. If full-time
speaker operation is desired, just activate
switch S2.

About the only trouble you're likely to
face is having bounces and jolts jiggle the
handset turning ST on ard off and cutting
the speaker in and out. Should this happen,
simply adjust the hanger tension so the
handset is pressed firmly against the control
box. L

INSIDE VIEW OF MICHELANGELO’S PIETA

EW of the millions seeing Michelangelo’s
Pieta at the New York World's Fair will
have the penetrating view of an Eastman
Kodak scientist named George Cortney. Ra-
diographs—pictures made with x-ray and
gamma ray sources—were made of the Pieta
at the request of the Vatican Pavilion Com-
mittee and the firms that insured the Pieta’s
safe arrival at the Fair. These radiographs
and conventional photographs provided vi-
tal information valuable to the movers who
shipped the Pieta from The Pieta Chapel in
Rome to the Vatican Pavilion at the Fair.
About 40 separate x-ray pictures, the re-
sult of 15 exposures, were made with an
x-ray machine operating on voltages up to
200,000 volts. Thicker parts of the statue
were examined with cobalt-60 gamma rays—
substantially more penetrating than x-rays.
At some time in the past, the fingers on
the outstretched left hand of the Virgin were
broken. Cortney’s radiography revealed, for
the first time, that interior pins were used to
reassemble the fingers. L]

PR

The Piela

X-ray view
of Virgin'
left hana
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Simple induction device blinks when your phone rings

su1D|Telephone

AT . AN

By Herbert Friedman,
W2ZLF, KBI9457

IT SEEMS that a friend of ours had a typical problem of our age. He
works in a large office with lots of telephones—all with the same type
ringer. If he went more than three feet from his desk he couldn’t tell whose
phone was ringing—and much was the shoe-leather he wore out flying to
answer what he thought was a call for him. And to make things even worse,
the “water cooler” was on the other side of the office; it he stood around
to lift-one with the boys, heaven knows what important call he’d miss.

But now, “'space age electronics” has made possible the relephone alarm.
This device frees you from those telephone shackles—you too can get to the
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TELEPHONE
ALARM

water cooler—and you don’t have to worry
whether or not you'll miss a call.

What is it? The telephone alarm is a
device which gives a visual indication when
the telephone rings. A standard telephone
pickup coil placed near the phone senses
when the phone rings; the pickup’s signal is
then amplified so it actuates a relay circuit
which flashes a lightbulb in step with the
ringing. No, it's not one of those dinky neon
lamps the telephone company uses—the rele-
phone alarm can flash a 150-watt lightbulb.

Phone Flash. See how easy it becomes.
When a phone rings you look toward your
desk. If the desk appears to be bombarded by
a Buck Roger’s ray gun, it's your phone
that's ringing. 1f there’s no blinking light
bulb, let someone else worry about whose
phone is ringing.

You can have more than a flash if you
like. An extra bell or gong can be installed in
the barn yard if farming is your business. In
fact, you can attach a solenoid and tape
recorder to the relephone alarm and let the
combination answer your telephone. At the
first ring, the solenoid lifts the handset while
a transistorized tape recorder tells the caller
to wait while you race into the house from
the patio.

Construction. The telephone alarm is ac-
tually a control unit. That is, it doesn’t ac-
tually provide the light source. A standard
AC outlet on the side of the cabinet allows
you to plug in any visual indicator you pre-
fer: for example, a desk lamp, a small light,
or maybe a powerful bulb mounted high on
the wall.

The alarm is assembled in the main sec-
tion of a 5% ” x 3” x 2¥8"” aluminum chassis
box. Space is a little on the tight side so take
care that you leave enough room for the
cover to be slipped back into place.

Relay K1 is a special type and no substitu-
tion should be made. The specified model is
standard stock at most electronic parts dis-
tributors; it is also low cost. The relay
switches the line voltage, and since the wiper
contact is actually K1's frame, the relay must
be insulated from the cabinet. Cut a section
of perforated Bakelite board to approximate-
ly 1 x 1% inches. Next, enlarge two diagonal
corner perforations (holes) so a %s screw
can be passed through the board. Then,
mount K! in such a manner that when the
relay assembly is installed with one of the
enlarged holes towards the center of the
cabinet and the K1 wiper contact is adjacent
to J2. The relay assembly must be mounted
above the cabinet to insure that the relay’s
mounting screw does not short to ground.
A quarter inch spacer or stack of washers
at each mounting screw will insure insula-
tion.

As soon as the relay assembly is mounted
connect the relay’s wiper contact to J2. If
you wait to make the connection until all

Lt
TELEPHONE
PICKUP Pl J2
=/ LAMP
Si
I b
[}
115 VAC I 5 ¢
I
Lo SR1 ~L-c3
! (SEETEXT) 3T~ |OOMF
: NE1 = Qt,Q2
| o2 % — 2N217
1 5; e

A close look reveals that the transistor circuit is line isolated by transformer T1.

MMM americanrasrotistory com
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PARTS LIST.

C1—30-mf, 6-VDC electrolytic capacitor

C2—50-mf, 15-VDC electrolytic capacitor

C3—100-mf, 15-VDC electrolytic capacitor

D1—1N34A diode

J1—Phono jack

J2—AC socket (Amphenol 61-MIP-61F)

K1-—S$.p.d.t,, 6-volt, 335-0hm relay {Potter &
Brumfield RS5D-6VDC)

L1—Telephone pickup coil (Lafayette MS-16)

NE1—-NE-51H—neon bulb

P1—Phono Plug

Q1, Q2—2N217 or GE-2, or equiv.

R1—47,000-0hms, V,-watt resistor

R2—4,700-0hms, V,-watt resistor

R3—47-0hms, V,-watt resistor

R4-—25,000-0hms, ,-watt resistor

S1—D.p.d.t. toggle or slide switch

SR1—Silicon diode, 10 PIV or more (see text)

T1—6.3-volt filament transformer (Lafayette
Radio TR-11 or equiv.)

1—Aluminum chassis box, 5V,” x 3" x 24"
(Bud CU-2106-A)

MISC.—Perforated board, terminal strip,
grommet, wire, solder, etc.

Estimated construction time: 4 hours
Estimated cost: $11.00

S

To keep costs down, a Potter
& Brumfield RS5D-6VDC relay
is used in the telephone alarm.
The relay must be mounted on
an insulator base to isolate
the relay’s wiper contact from
the chassis box. Follow text
mounting instructions carefully.

The chassis box is just large.
enough to house all of the
component parts. Follow parts
layout shown in photo (right)
and cover will fit over unit.
Pencil points to perforated
Bakelite board which insulates
relay K1 from aluminum box.
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components are in place you may damage
some components when you try to cram the
soldering iron into position. The wiper con-
tact is extremely delicate and can be’ easily
damaged. To avoid breaking the wiper lug
pass the connecting lead through both the
wiper and J2 lug before soldering either end.

To prevent a parts jam, thereby reducing
the possibility of the soldering iron damaging
a few components, use printed circuit type
capacitors for Cl and C2. These capacitors
have both leads coming out one end. Take
extra care to install the capacitors with the
correct polarity: the capacitors are the elec-
trolytic type and if the polarity is reversed
the unit will not only be inoperative but
some extensive damage may result.

Speaking of polarity, also check that D1’s
polarity is correct. In this instance the cath-
ode, the end designated with a band, a bar
or a “+”, is connected to the chassis
(ground).

Note that the power supply positive out-
put is grounded—be sure SR1’s polarity is
correct. SR1 requires a rating of only 10 PIV
or higher. The lowest cost silicon diode you
can obtain will work just fine.

Jack J2 can be any AC chassis mounting
socket. We suggest the use of the specified
unit since it requires only a standard 1V&-
inch hole that can be knocked out with a
chassis punch.

Transistors Q1 and Q2 can be 2N217 or
GE-2 type. Avoid “bargain specials;” the
alarm requires guaranteed high-gain tran-
sistors.

The pickup coil must be the flat model,
the type designed to be placed under the
telephone. The alarm will not work with a
pickup coil attached to the earphone part of
the handset.

LINE CORD
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Using the Alarm. Connect the pickup to
J1, a 115-volt lamp to J2, and apply power
to the telephone alarm. To avoid pitting
K 1’s contacts the lamp should use a bulb not
larger than 150 watts. Next, position the
pickup for best ringing signal and tape it in
position with masking tape. For example,
with a desk phone place the pickup directly
under the phone and move it around until
the light flashes when the phone rings. Usual-
ly the pickup will work satisfactorily with the
pickup under the phone; however, if you
cannot get signal from the ringer try placing
the pickup on the sides of the phone—it has
to work on one side if it doesn’t work under-
neath.

On wall phones the pickup will work on
one side or the other, though it may be

The completed telephone alarm. Use of a
standard AC sacket for J1 permits desk or
wall lamp to be used as flasher alarm.

Where you place the telephone pickup, L1, is
determined by test while the 'phone is ringing.

necessary to shide the unit along the side for
optimum sensitivity.

Whether you use a wall or a desk phone
you have to avoid tripping the relay with dial
pulses. Under certain conditions the dial
pulse, or the pulse generated when the hand-
set is lifted off, or replaced in the cradle, will
momentarily flash the light. If this condition
occurs simply move the pickup a half inch
at a time until You get tripping on the ring
but not on momentary pulses. s

LIGHT BY THE FOOT

LEXIBLE light that will be available by

the foot, by the yard, or by the mile has
been developed by Sylvania. Called Paneles-
cent Tape-Lite, the new light source is com-
pletely flexible and can be twisted, coiled,
bent, or shaped in wrap-around form, even
while lit. Cool to the touch, Tape-Lite pro-
duces medium-level illumination without
bulbs, tubes, filaments, gases, or special fix-
tures. It operates on the principle of electro-
luminescence which creates light by the ex-
citation of phospors by electricity, lighting is
cool to the touch and a 100-foot length re-
quires less electricity than a 100-watt bulb.
The new light works on ordinary household
current and it can be dimmed to any point
from full brightness to off. New trends in
architecture and construction, advertising,
automotive, aviation and traffic control
lighting can be expected. u

wAWW.-americanradiohistorv.com
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No radio was ever easier to build,

and you can put it in anything from a cosmetic carrying case

to a plastic parts container or that thing cigars come packed in

By Herbert Friedman,

W2ZLF/KBI1957

NOW anyone who nceds a radio built

into a lunch-box? Sure you don’t, and
we don’t cither. But make that lunch-box a
beach, picnic or cosmetic case (same item—
new name) and we’ll bet you can rattle off a
dozen kids and a dozen-and-a-half girl-
friends who would be more than pleased
to have one.

Come to think of it, sor~e of the crowd
we’ve mentioned might even prefer the thing
in a lunch-box so they could - hew along with
Mitch.

Where can you get a lunc -box portable?
As far as we know, you can .. But you can
build one. In fact, we've purp »sely made the
experimenter’s Lunch-Box Prrtable so sim-
ple anyone can build it. You qualify, even
if your experience in the el ctronics con-
struction game is limited to soldering a
couple of wires together. The Lunch-Box
Portable needs no alignment, no calibration

Avucusr, 1964

yet you end up with an AM superhet that’s
plenty sensitive—packs oodles of oomph and
carries its own self-contained battery and
ferrite antennae. Better yet, the set can be
your design down to the last extra handle or
decorative decals you put on jts case.

The radio itself consists of five modules:
An all transistor tuner which is prealigned
and comes complete with a calibrated dial;
a transistor amplifier with enough “sock” to
bring complaints from everyone else on the
beach; a volume control; a battery; and a
speaker. As for the “lunch-box” just about
anything goes as long as it’s not metal. You
can use a small cosmetics case, a regular or
oversize lunch box, a beach case, and even a
double Barbie Doll case which will hold the
radio and still leave room for picnic goodies
and a thermos for two.

Construction. While our connections and
wiring procedure differ considerably from
those supplied with the tuner and amplifier,
youw'll have less trouble and more volume
with less distortion if you stick with us.

First, remove the dial from the AM tuner

37
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by unscrewing the retaining screw and pull-
ing the dial straight off. Don’t rotate the
dial as you remove it since this will either
break the dial or the tuning condenser.

Mount the tuner as shown, preferably in
the upper corner of the case to keep wasted
space at a minimum. You can also mount the
amplifier at the sume time, again taking care
to conserve as much space as possible.

The battery is held irl place with a clamp
which is made from scrap aluminum or a tin
can. The smallest battery you should use
is the Burgess 2U6 or its equivalent. If space
permits, by all mecans use a larger battery,
since the bigger the battery the longer its
life. (In normal use an Eveready 266 or its
equivalent will last several months.) The bat-
tery clamp should be sufficiently snug to hold
the battery, but not so snug that you have
to remove the clamp when you want to
change batteries.

With tuner, amplifier, and battery, the
next step is to identify the amplifier's switch
leads; since both are orange colored, it'll take
a little checking to figure out which is which.
With the battery disconnected, connect one
lead from your ohmmeter to the amplifier’s
black lead (the main ground). There are two
black leads on the amplifier, one going to the

e
‘{;,E{o.?\.-

The speaker is mounted on a wood L-shaped
frame which divides the lunch box into a
closed compartment and a food storage area.
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AMPLIFIER

Inside view of lunch box portable prior to
installation of loudspeaker and wood panel.

speaker and the other going into the ampli-
fier itself. The ground lead is the one going
to the amplifier (you can’t miss, since the
black lead going to the speaker is paired with
the grey speaker wire). Connect the other
ohmmeter lead to both orange switch leads.
The wire that indicates a short to the black
lead is the ground and it should be marked
with tape.

Prepare for wiring by mounting a terminal
strip under one of the screws which hold the

The completed lunch box portable is ready

for its first field trip or school lunch.
Paint wood l-shape form to match plastic.

Loudspeaker should be protected from pos-
sible damage. Square pieces of perforated
phenolic board offers maximum protection.
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Interconnection diagram for the lunch box portable. AM tuner and audio
amplifier are purchased, prewired units with color-coded leads. Inter-
connect these units after all parts except speaker have been mounted.

tuner to its mounting bracket; for rigidity
place an internal starwasher between the
strip’s mounting foot and the tuner.
Before connecting the tuner to the ampli-
fier, wire volume control R1. At the same
time, connect resistor R2 as shown, directly
across the appropriate tuner terminals.
Though R2 jsn’t called for in the amplifier
and tuner instructions, its use will result in
very clean sound, even at high volume levels.
The leads from the tuner are soldered to
small brads on the tuner itself. To avoid
haywire splices remove the existing tuner
wires as you solder and connect directly to
the brads themselves. Take care not to
“cook” the tuner as your solder—a light iron
of about 40—75 watts will be just right.
Carefully unsolder the tuner’s blue lead and
connect a lead from R1’s “high” side to the
brad which was connected to the blue lead.
Unsolder the tuner’s inside black lead and
connect the amplifier’s black lead to this
brad. (Note: Only the inside black lead is
the tuner ground.) Next, unsolder the out-
side black lead (the negative battery con-
nection) and connect the amplifier’s ground
lead (the orange wire we identified earlier
and marked with tape) to the brad. Now
connect the negative battery lead to the <ame

brad. The battery’s positive lead can be con-
nected to any ground point on the audio am-
plifier.

The speaker (SPKR1) is mounted on a
wood L-shaped frame which protects the
radio and also divides the case into compart-
ments. Since the larger the speaker the better
the sound, use the largest speaker possible.
If youre after an extremely compact ar-
rangement, use a 2%2 inch speaker; —any-
thing smaller will result in sound so “tinny”
it will be annoying. To protect the speaker
from damage, a section of perforated wiring
board can be mounted on the frame. Or you
can make your own by drilling closely
spaced holes in a piece of plastic.

The frame is held to the case with four
sheet metal screws, two on each side. Don’t
put in a series of screws, since the frame
must be removed when you want to replace
the battery. Standard #6, %5 inch sheet
metal screws will do nicely.

Firing up the Lunch-Box Portable. Re-
place the knob on the tuner and turn the set
on. This done, tune in a station and let ‘er
rip! For a dial-marker, simply put a dab of
nail-polish on the box opposite the appro-
priate dial numbers when the set is tuned to
a station whose frequency you know. u

B1—9-volt battery (see text)

R1-—50,000-0hm miniature potentiometer with
switch {Lafayette VC-31 or equiv.}

R2—-470-ohms, Y, -watt resistor

SPKR-—8- to 10-0hm speaker (see text}

1—AM tuner (Lafayette PK-633 or equiv.)

1-—Audio amplifier (Lafayette PK-543 or equiv.)

LUNCH BOX PORTABLE PARTS LIST

1—Lunch box, plastic or wood construction (see
text)

Misc.~—Terminal strip, scrap aluminum for bat-
tery holder, wood, knob for R1, hardware,
solder, wire, etc.

Estimated construction time: 2 hours

Estimated cost: $18.50
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EVELOPED originally as a means 10 conveniently record all types of
D music and the humnan voice for radio broadcasting purposes, the tape
recorder has become a Jack-of-all trades whose only rivals are the

jinns who carne out of botiles and jars in the Arabian Nights entertainments.
‘And unlike the jinni that was corked up again in its bottle, the tape recorder
escaped into the world and crept into almost every facet of our lives. To
count and illustrate the many uses o) hi-fi tape recorders is an impossible task,
with many new ideas constantly turning up edch day. However, here are
44 ways to use your tupe recorder that may introduce you to some new ap-
plications and stir your imagination in the creation of many, marny more.

RECORDER

Rapio-TV EXPERIMENTER
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As a Program Source. Tapes

offer the highest fidelity of re-
cording and reproduction, particu-
larly on stereo. Not all the music
or program material available on
discs is available on tape, but a
good proportion of the most spec-
tacular programs of the mainline
recording labels can be obtained on
tape. Tape programs cost more than
discs but are superior to discs in
noise level, dynamic range, tran-
sient response and stereo separation.
Any tape recorder can be con-
nected to any components type hi-
fi system, and to most package
types, for playing back commercial
tapes through the hi-fi. If you want
to use tapes as the principal pro-
gram source for a hi-fi, a tape deck
—which has no preamplifiers or re-
cording facilities—is an economical
buy. All current components type
preamplifiers and control-amplifiers
have facilities for connecting a tape
deck directly to them, and provide
the amplification and equalizatioi
needed for proper playback of com-
mercial tapes.

Dub Those Rare Old 78’s.

Those old 78 rpm records do
not play back well on current hi-fi
systems; and if they are rare you
don’t want to play them very often.
The most convenient and safest way
to enjoy them as often as you like is
to record them on tape. A little ex-
perimentation in adjusting the tone
controls on the hi-fi system, or the
tape recorder, or both, can make
them sound very much better than
they do played directly.

Duplicate Tapes. You can

make duplicates of your own
or commercial tapes. There are two
ways of doing this. The simplest
way is to use two recorders—or a
tape-playback-deck and a recorder.
Some recorders, notably the new
Bell, have an attachment so you can
duplicate tapes directly on the one
machine.

AvucusT, 1964

4 Radio and TV Recording. Any tape recorder

can be attached to any components type hi-fi
system to record anything that you can feed into
the hi-fi—radio and TV programs or disc record-
ings. Most of them have a Tape-Monitor switch
which permits you to record the program and at
the same time listen to it. In this way you can add
to your collection recordings of those special pro-
grams on radio and TV that are not available on
commercial records. Or, you can build up a col-
lection of music on tape. This is an especially
economical way for the teen-agers in the family to
get recordings of those latest hit songs.

Automatic Radio or TV Monitor. It is relatively

simple by the use of a clock-switch to record
radio or TV programs automatically, so you can
record a favorite radio or TV program while you're
away, and play it back when you come home. With
a “Program Timing Switch” it is possible to turn
the radio or TV/recorder combination on and off
automatically throughout the day to record as
many programs as a reel of tape will accommodate;
up to 2 hours at 1% ips with the double play tape.

AT

(Il

Preserve a Record of Historic Moments. To-

day the radio and TV often puts you on the
spot to witness or hear some of the most historic
events in current history. Attached to the hi-fi
system a tape recorder can be switched in almost
instantly to record for yourself and your posterity
the big moments of local, national and interna-
tional history. Our recorded treasury, for example
includes recordings on discs of King Edward's
abdication, the Hindenburgh disaster, President
Roosevelt’s funeral, and many more recent historic
moments on tape.
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Tape a Demonstration of Your Hi-Fi. A well

planned demonstration of stereo high fidelity
is good entertainment for your guests. Ordinarily
you have to use a half dozen records, playing one
section from this one and another from that one
and the result is awkward and lacking in maximum
impact. Choose a program of records that shows-
off the system to best advantage, record it with
your own comments, if you like, on tape. Now
you're ready at a moments notice to provide an
organized, coordinated half-hour or an hour dem-
onstration of what your hi-fi music system can do.

The Sounds of Wildlife. Hunting the sounds

of wildlife with a tape recorder can be ex-
citing and challenging. You can use many of the
tricks of nature photographers—the hidden and
baited microphone for example. For “telephoto”
effects you can rig a parabolic microphone or use
a highly directional mike like the Electro-Voice
“Sound Spot.”

/

9 Strange and Exotic Sounds. Make a collec-
tion of the odd, strange and exotic sounds
you run into during your travels or around you.
For that matter, a collection of all the different
sounds you hear can be exciting and highly useful
in making future sound pictures or for sound ef-
fects for slides or movies or theatricals.

waany amaricanradsalkistorv . cora

1 Test the Fi of Your Hi-Fi.

Arrange your tape recorder
with the mike or mikes a few feet
in front of the speaker or speakers;
and 2) the tape output of your hi-fi
going to the external input of the
recorder. Play a test record and
record it first directly off the disk.
Now record the same passage as it
comes out of the loudspeakers.
Playing back the tape will give you
an A/B comparison and a pretty
good idea of how much your hi-fi,
or the acoustics of the room modi-
fies the original sound.

11 Record Your Own Artists.

Add to your collection of
recorded music the music created
by your own local artists—the mem-
bers of your family, the band or
orchestra they play in, your local
symphony or high school band, or
jazz band, the local musical prodi-
gies, your church or club choir, etc.
With modern stereo tape recorders
you can do it stereo. You may be
surprised to hear how well they
sound over your hi-fi.

12 Message Center. One of the

handiest uses of a tape re-
corder, especially in a big, busy fam-
ily, is as a message center. We're
always having to pass instructions,
reminders, leave notes, etc. for other
members of the family; and some
of the biggest family squabbles and
snafus arise from the failure of these
messages and reminders to reach
the desired party at the desired time.
Set up a tape recorder at a conven-
jent place in the home, preferably
near the telephone. In the morning,
or the previous evening, Mamma
and/or Papa can record instructions,
reminders, shopping lists, etc. for all
the other members. During the day,
mother or whoever is holding down
the fort, can record reports of tele-
phone calls, further instructions, re-
minders, etc. When the kids come
home from school or papa from
work, they monitor the tape to see
what messages are on tap; roger re-
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ceipt of message or report compli-
ance with a brief message. At the
end of the day it is easy to check
the score—and there’s a record to
settle arguments.

1 Recording Radio and TV

Recipes. Those recipes that
come by radio and TV are interest-
ing and can be helpful but they
don’t always cook exactly what you
want to feed the family on a par-
ticular day. You can accumulate a
fine file of these on tape, put them
on when you want that particular
type of food.

1 4 Record Telephone Conver-

sations. By the use of inex-
pensive induction pickups it is easy
to record telephone conversations.
In this way complicated instrue-
tions, or messages for people who
are not at home to take them per-
sonally, can be recorded. The law
requires that the party at the other
end must be informed that his con-
versation is being recorded; and for
this purpose a “beeper” is available
as an accessory to insert a periodic
beep into the phone as a notice that
the conversation is being recorded.
Inversely, a recorded message can
be passed on by phone simply by
holding the telephone handset close
to the recorder loudspeaker.

1 The Music Student’s Moni-
tor. A tape recorder is an
invaluable assistant for the music
student. You can record your play-
ing and hear exactly how well you
have done on your lesson for the
day or week—even year to year.

AvgusTt, 1964

1 6 Tape Grandma’s Recipes. Grandma’s spe-

cial dish is always wonderful when she
cooks it but a poor imitation when you cook it.
Trouble is she belongs to a “pinch of this and a dab
of that” school and your pinches and dabs don’t
quite correspond to hers. Next time, put the tape
recorder on and record the whole process as grand-
ma cooks, noting down dabs in terms of spoonfuls
and inserting the pinches at the proper points etc.
At your leisure you can transcribe the recorded
notes into a modern recipe or simply play back the
tape and let grandma cook by delayed and remote
control.

1 Tape Your Own Recipes. You yourself have
undoubtedly some special dishes in which
the ingredients are not exactly in prescription
quantities. To preserve these or to pass them on,
leave the tape recorder on as you mix, season,
baste, etc., then transcribe this to regular written
form-or simply use the tape to guide you, or who-
ever you want to impart your culinary secrets to.
18 Record Complicated Instructions. Any time
you have to follow complicated instruc-
tions—putting a knock-down or kit type gadget
together for instance—why not record the instruc-
tions on tape. If you have an accessory footswitch
on your recorder, the whole operation becomes a
cinch. You can listen to each step, lift up your
foot while following them, press down on the
switch to get the next step, etc. Or you can record
the instructions with pauses long enough to permit
you to follow the steps—or even, if you want to

make a production out of it, fill the intervals with
music to soothe your nerves.
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19 Sound for Home Movies or
Slides. The movie or slide
program you filmed will have a
much greater impact if synchro-
nized with an accompanying music,
sound effects and voice commen-
tary background. It is easy to pro-
vide this even with the simplest tape
recorder and some current tape re-
corders have facilities for fully auto-
matic synchronization. The simplest
way is merely to record your com-
mentary on tape while monitoring
the slides or movie program. You
can do this leisurely and carefully,
and in this way get a greater impact
than you do talking off the cuff.
You can be as elaborate as you
want to by using appropriate ex-
cerpts of music and adding sound
effects. Both music and sound ef-
fects can come from disc record-
ings. There are many sound effects
records providing every variety of
sound. That's what radio and TV
stations use nowadays. The only
problem is synchronization of tape
and projector. You can keep the
slide program in sync simply by
controlling the change of slides with
the projector switch or remote con-
trol to keep slides in step with the

commentary. With some new tape
machines you can record signals on
the tape that will key the slide pro-
jector and thus have a fully auto-
matic slide show.

20 The Instruction. Bank. Remember how

often your wife has called you at work to
find out how you change a fuse, or what do you do
to get the whatchamacallit working? Every house
hold has one or two temperamental gadgets which
tend to go out of order and are easy to restore to
proper function if you know how, but mamma
simply can’t remember how. Why not record in-
structions for these on a reel so the wife can get
the dope without bothering you on the job?

21 Keep the Kids Occupied. Preschool chil-

dren can be the straw that breaks mamma’s
back especially in the mid-afternoon when instead
of kiddy type cartoons, the TV is offering soap
operas. For that occasion when other, more urgent
duties demand mother’s time, record a couple of
reels of stories, sound-tracks from TV cartoons,
children’s songs, etc., to keep the brat out of your
hair. If you record yourself reading his favorite
picture books or comics, the kid can listen to your
voice while looking at the book and just about du-
plicate the experience of the original reading. This
is especially helpful if you yourself have gotten
pretty tired of the book, and can scarcely stand the
thought of reading it for the 999th time. And if
you can’t stand hearing it either, feed the program
through a pair of headphones to the heir or heiress.

Record Committee Meetings. Those infor-
22 mal meetings with rapid-fire discussions,
exchanges and possibly, arguments are difficult for
a secretary to record. A tape at slow speed will
preserve it and a replaying of it may well turn up
good ideas or suggestions which didn’t sink in at
the time.

Rap1o-TV EXPERIMENTER
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2 Sound Effects for Your Mod-

el Train Layout. You can
tape a program of sound effects in
synchronization with the action on
your model train layout. A number
of records are available giving just
about any railroad sound effect you
might want—even the near miss of
an accident at a grade crossing. It
is more difficult to synchronize the
tape program to the train layout but
it can be done by stopping the ac-
tion while changing records, and
being clever in editing the tape. The
added impact of the sound back-
ground is terrific.

2 4 Learn a Foreign Language.

A tape recorder is a particu-
larly useful medium for learning
foreign languages. You can get
courses on tape of practically any
language including a smattering of
Hindustani. Furthermore, you can
use the tape recorder to record
yourself as you try to speak the
language, and thus see how well or
poorly you're doing.

2 Give a Taped Program. A

taped program for vyour
club can be a real change of pace.
One idea is The Sounds of Our
Town, with a special emphasis on
those that ought to be eliminated or
minimized. Another is a Man on
the Street Interview with a number
of citizens giving their opinions on
what’s good or bad about the town
or what should be done about some
problem facing the town. If your
club sponsors a fund drive for some
charitable activity, prepare a tape
giving the reactions of the people
benefitting from the activity. Or, for
your veteran’s club, take the record-
er to the Jocal Veterans’ Hospital
and record messages from the fel-
lows in the hospital. When you go
to Washington, take the recorder
along and record a brief message or
an interview with your congress-
man or senator.

Avucusr, 1964

2 Recording Lab and Workshop Notes. We

have a foot-switch controlled recorder at
our lab bench. Instead of making pencil notes of
measurements, adjustments, etc., we simply depress
the footswitch, announce the measurement or ad-
justment. Later we transcribe these to paper at
our leisure. This cuts lab time by 50 per cent or
more. The same method could be used in work-
shops.

2 Comparing Notes with Fellow Hobbyists.

Correspondence with other fellows in the
same hobby can be difficult and time consuming
because it usually involves passing on detailed tech-
nicalities and that means long letters which you
never get around to writing. By using tape you can
pass on a lot of information in a relatively short
time and with relatively little trouble; and most of
us find it easier to talk for 10 minutes than to write
for a half hour. Furthermore, there’s no problem
reading the other guys handwriting—or yours, for
that matter.

2 Recording Incoming Net Traffic. This saves

both net time and your time. If copy is
solid, one transmission is enough, no matter how
fast the other guy is. If copy is poor, it is often
possible to get the text off tape, by playing it back
several times, when it is not possible to do it di-
rectly. Trouble with most operators is that they
can’t write the message down as fast as the other
guy transmits it. With tape you can take all the
time you want to transcribe after the net.

2 Tape Guest Speeches. When you have a

prominent speaker for your club, tape his
talk or speech. Your radio or TV station may wish
to use short excerpts, or even the entire speech,
in its news report, thus giving your club good pub-
licity. A library of taped talks can be very useful
to fill-in a program when no speaker is available.
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3 Contest Log. In a contest the trick is to

make the most contacts in a given time. By
using a tape recorder to record QSO’s one op can
work as many stations as an op and log keeper.
Also you have an incontrovertible record of the
contact in case any question comes up. You can
transcribe the log to an official form at your leisure
after the contest.

3 Record that Rare DX. You can preserve

the thrill of working a rare DX, and have
evidence of having done so, by recording the QSO
on your tape recorder.

3 What Is It? Record sounds or sound effects
and offer a prize for the party guest who
identifies the greatest number.

3 What Goes On Here? Record sound track

of TV dramas during dramatic moments
when there is no conversation and take notes of
what went on during this interval. Ask guests to
guess from music or sounds what was going on on
screen. Or record sound occurring during various
household jobs, or around the office, shop or store,
and let guests identify activity from sounds.

3 Recording OQutgoing Traffic. When you

have a lot of traffic or a bulletin or an-
nouncement to send, you may be able to do a bet-
ter job by recording it all on tape and using the
tape to modulate the transmitter.

3 Tape Technical Discussion
or Instructions. When you
ask another ham for help or advice
in circuitry, modification, trouble
shooting, etc., you can get full bene-
fit of ti:e advice by taping it instead
of depending on rapidly scribbled
notes. This may well eliminate er-
rors also. You can preserve that fine
MARS technical broadcast for fu-
ture reference by recording it entire.
36 Give Tape Reports of Modu-
lation Quality. A tape of the
sound of the other station as it is
heard when you receive it is the best
report of sound quality you can
give. It is best to send the tape
directly to him. Playing it back over
your transmitter will modify the
sound by the characteristics of your
own transmitter and his receiver. A
series of tests with different mikes,
adjustments, etc. recorded on tape
will give him the best basis for com-
parison and decision.

3 The Phantom Band or Or-

chestra. You can join an
orchestra or band, or quartette any
time you like and with a tape re-
corder, you can see how well you fit
in. The simplest way is this: play a
recording on your hi-fi of a band or
orchestra playing a selection you
have learned. Set up a tape recorder
where the mike can pick up both
the hi-fi and you. Playing back the
tape will show you how well or
poorly you have contributed to the

overall effect.
3 8 Tape Interference or Illegal
Transmissions. If the prob-
lem is caused by another ham, this
may help clear the QRM diplomati-
cally. If it is caused by a neighbor’s
appliance, it may help persuade him
to filter it or to pick a time for using
it that will bother you least. If it is
power line type, it may help the
power company to identify and lo-
cate it. And if it should become
necessary to make a federal case out
of it, you'll have the evidence.

Rap1o-TV EXPERIMENTER
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3 Code Practice Broadcasts.

When giving code practice
over the air it is necessary to use
code groups in plain English. Many,
if not most of the commercial code
practice records and instruction
tapes, have random groups of char-
acters. You can have one of your

good ops record practice tapes in
plain English groups at various
speeds, edit these with opening and
closing announcements, and thus
make the problem of code practice
broadcasts simple and legal as well.

4 Who Said That? Record

snatches of voices of prom-
inent people off the radio or TV, or
of friends and neighbors. Inter-
sperse with some clues. Offer a
prize for whoever identifies the
greatest number.

4 For Club Publicity. Most ra-

dio stations will welcome
one- or two-minute taped announce-
ments of your club activities, ex-
cerpts of speeches, or highpoints of
your meetings or programs. Doing it
this way saves them time and makes
it possible for them to schedule the
tape at their convenience. In the
case of a local concert or a talk by
an important personage, the station
may want to broadcast the entire
proceedings off tape at a later hour
or date. (It is well to obtain the
speaker’s permission for a broad-
cast, especially if he received a fee.)

AvcusT, 1964

4 Hunting Vanishing Sound. Every genera-

tion has a different sound and every year
some sounds disappear—like the awesome sound
of the steam locomotive. There are sounds in your
community that will not be heard ten or 20 years
from now, or which are not heard anywhere else
today—the sound of a mule powered sorghum
mill, for example. Hunting vanishing sound can
be very exciting. A battery powered recorder, or
a standard recorder with an inverter so it can be
operated from a car battery, and a long micro-
phone cable are the only tools you need.

4 The Sound Picture. It is possible to “paint”

a picture with sound and it can be repre-
sentational or abstract just as a canvas painting,
or a sculpture. It is quite possible that sound pic-
tures may become a new art form. Here is a new
unexplored medium of self-expression with almost
limitless possibilities. Anyone can produce a sound
picture of his home or neighborhood by collecting
snatches of the typical and representative sounds,
and then editing them like a film to produce the
greatest impact or to tell a story.

44 Working Out a Club Speech. When you are

invited to give a talk or program before
your club, on the local radio or TV, rehearse your-
self on the tape recorder first. In this way you can
correct errors, time yourself, edit for maximum
effect—and, if your talk puts you to sleep, either
arrange for someone else to give it, or pick up a
pencil and write another.
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HIS simple “third hand” microphone

chest support frees your hands for other
duties while it holds the microphone close
to your mouth. These features make the
mike support useful to ministers, amateur
radio operators, auctioneers, bingo an-
nouncers, “ballyhoo truck” drivers, sideshow
barkers, or just about everyone who wants
to be heard over PA systems. You can make
this chest support for about 35¢ worth of ma-
terials, or you may have the materials in
your spare parts box—bringing the cost
down to zero.

Wire Bending. Obtain a 24-inch length
of #8 gage rubber-covered or plastic-cov-
ered solid alminum wire. This wire is sold
by radio and electric parts stores for ground-
ing TV antennas. Bend the wire to shape
suggested in the photo at right, so it fits
nicely behind the neck and over the shoul-
ders and chest. ~

Strip the insulation off the two ends of the
wire; remove the cord-protecting-spring in
an Amphenol 75-MCIM mike cable con-
nector and slip the connector over the two
ends of the aluminum wire and tighten its
set screw to lock it on. Wrap a few turns
of plastic electrical tape around the two
wires, at the bend near the chest, to hold the
wires together. You may want to use some
epoxy cement or the latest General Electric
silicon rubber cements to permanently “‘ce-

ment solder” the connector to the aluminum
wire. The chest support is now ready for
use.

The 5&-27 threads on the cable connector
will fit the socket in your microphone. Se-
cure the mike in place. The author used
black insulated wire so it will show up in
the photo. White plastic insulation may be
preferred.

—Art Trauffer

REEL DEAL

IRED of groping around for solid,

stranded, or colored hookup wire while
right in the midst of a new project? Well,
using empty 8 millimeter movie reels, an old
coat hanger, two grommets, and a piece of
tubing, it takes about fifteen minutes to
make a reel deal.

The “shaft” for mounting the reels may
be aluminum, brass, copper, or plastic tub-
ing having a V4-inch outside diameter. Wind
a different type of wire on each of a num-
ber of reels and slip them onto the shaft.
When the desired number of reels are on the
shaft, force snug-fitting grommets on each
end to hold the reels on the shaft.

Bend two pieces of coat hanger to form
brackets that insert into the center of the

reel shaft; the other end of each wire is
mounted under a workbench shelf with

wood screws. Shape the wire brackets so
they can pivot on their mounting screws, al-
lowing easy “swing-away” removal for add-
ing, changing or refilling the reels. Different
colored reels will help you pick out the wire
you need at a glance.

—Fred Blechman, K6UGT
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LO-OHMMETER

Building an universal low-range ohmmeter that

can measure resistance down to 1/20th of an ohm

By Jim Kyle, KSJKX

VER need to measure a resistance lower

than one ohm, accurately? Here’s a
simple one-evening project, an incxpensive
meter which starts where most ochmmeters
leave off——and will give you an accurate
reading of only 0.05 ohms. We call it the
Lo-Ohmmeter.

And though such a device might seem
rather specialized at first glance, it has a mul-
titude of uses on an experimenter’s work-
bench. It was originally develcped for use in
checking out ham and CB mobile installa-

Avucusrt, 1964

tions, where fractions of an ohm of resistance
in battery leads can result in extreme loss of
output power. However, the word got
around, and now the unit pictured in the
photographs 1s in daily use by an aircraft
maintenance firm. They use the Lo-Ohm-
meter to check out the thermocouples in ail
engine-temperature instruments, which (if
good) will have 0.56 ohms resistance. None
of their high-priced test equipment could
measure this low value—but this gadget
takes it in stride.
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LO-OHMMETER

Other Uses. You can employ the Lo-
Ohmmeter to check out speaker voice coils,
to test for “cold-soldered” joints and to
measure low-valued meter shunts for other
construction projects. However, under no
circumstances should the Lo-Ohmmeter be
used to test any type of semiconductor
device, since high current flows in the test
leads in use and either a diode or a transistor
would be destroyed!

Adding to the attractiveness of the Lo-
Ohmmeter for most experimenters is the fact
that any type of meter movement rated at 1
milliampere or less, full-scale, can be used
with no circuit changes. The accompanying
meter face is accurate for all meters (regard-
less of rating) provided it is enlarged or
reduced so that the total scale length is the
same as that of the meter you plan to use.

Let’s Build It. The starting point is, of
course, to gather all the materials. You'll
need a 1-ohm S-watt resistor, as accurate as
you can obtain; a 10-ohm 1-watt unit, also
as accurate as possible (however the original
used regular S-percent resistors and had no
accuracy problems); a 3-position switch; a
potentiometer whose value we’ll discuss in
the next paragraph; a 132-volt manganese-
alkaline Size D cell; a holder for it; a pair

Any standard plastic or aluminum meter case
can serve as an attractive chassis and box.

of test jacks to fit your test leads; a case to
hold it all; and of course the meter.

I used a 0-100 microamp meter salvaged
from a burned-out SWR bridge, but as men-
tioned before any 0-1 MA or more sensitive
meter can be used. The unit has been tested
with the inexpensive Shurite 0-1 MA meter
and works nicely with it; using the Shurite
meter, total parts cost should be in the neigh-
borhood of $10. However, the longer scale
length provided on more expensive meters
makes reading of resistance values more
easy, and a good quality 2V¥2-inch size O-1
meter is recommended. The meter you
choose will determine the value of the poten-
tiometer required; the pot should be of a
value which will just permit the meter to
read full scale with the pot set for maximum
resistance and a fresh battery in the meter.
This would be 1500 ohms for a 0-1 MA
movement, or 15,000 ohms for a 0-100
microamp movement. To get the right value
for other meters, divide full-scale meter rat-
ing in milliamperes (1000 microamps equals
1 MA) into 1.5, and the result is the pot
rating in thousands of ohms.

The case shown in the photos is a Cesco
meter case, distributed by the LMB chassis
people, and was chosen for both looks,
strength, and ease of working. It’s already
cut out for any 2V2-inch meter and can be
“drilled” with a hot icepick although a reg-
ular twist drill is faster. A metal case can
serve equally as well.

With all parts in one place, the next step
is to lay out and drill the holes for the switch,
the potentiometer, and the test lead jacks.
Position of these holes and sizes are shown in
the drilling layout detail drawing. If you use
a conventional aluminum or steel meter case,
use the same approximate locations. Part
location, aside from physically fitting inside
the case, is not critical.

The battery holder mounts on the metal
bottom plate with two 4-36 screws, which are
cut off flush with their nuts after being
tightened. A pair of good side-cutters will
handle the No. 4 screws.

Be Careful. At this point, construction is
two-thirds complete. The final step before
wiring is to disassemble your meter and put
in the new scale. Since every meter is differ-
ent, this is something you'll have to figure out
for yourself, but here are a few general hints.
Most meters are held to their case fronts
by three tiny flat-head screws located 120
degrees apart around the side of the round
portion of the meter. Removing these screws

RAp10-TV EXPERIMENTER

H shalictar,
A IR AR ST S Y


www.americanradiohistory.com

Sl +l|li8|

Lo § HI |
Ri R2 R3
JIIn 10N —=CW
A
G MM +
TEST M!
JACKS SEETEXT O-1 MA
(G
Je

Close examination of circuit reveals that
external resistor serves as the meter shunt.

B1—1;-volt manganese-alkaline dry cell,
D-size (Burgess AL-2)

J1, J2—Insvulated tip jacks—one red, one black

M1—0.1 ma. DC meter (See text)

R1—1-ohm, 5-watt resistor, 5%

R2—10-ohm. 1-watt resistor, 5%

R3—1500-ohm potentiometer (use with 0-1
ma. meter) or 15,000-ohm potentiometer
{use with 0-100 microamp meter)

§$1—3-position, single-throw, rotary switch
(Mallory 3123))

1—21," plastic meter case (See text)

1——D-cell holder {Keystone 175)

Misc.—Wire, solder, hardware, etc.

Estimated cost: $10.00

Estimated construction time: 3 hours

allows the meter movement to be slid back-
ward out of the case front. If the meter has
a “zero-adjust” screw on the front, be sure
not to move it while the movement is out
of the case; it will cause offscale reading if
not properly aligned when the meter is put
back together. Remember, avcid all un-
necessary handling of the meter and do not
touch any moving parts.

With the movement out of the case, you'll
usually find two small screws holding the
scale in place. Removing these screws allows
the scale to slide out from under the meter
needle. 1f you don’t touch the needle or allow
the scale to touch it, you're home free. With
the scale out in the clear, you can measure
the distance straight across from one end of
the scale to the other. This is distance “A”
on the sample scale furnished here, and you
can then have this scale photocopied so that
distance “A” comes out the right size for
your meter.

Then, align the photocopy over the old
meter scale and cement them together with
rubber cement. A strong light usually lets
you see throgh the photocopy to align the
scales. When the rubber cement is dry, use a
razor blade or Xacto knife to trim away

AvucusT. 1964

Bottum-up view of Lo-Ohmmeter shows parts
placement—battery mounts on bottom cover.

excess paper around the edges and to remove
the photocopy paper over the two mounting-
screw holes, then put the scale back under
the needle and the movement back in the
case by reversing the procedure you used to
get them out.

Mount the modified meter in place on the
box, and also install the potentiometer,
switch, and test jacks. Now we're ready for
the wiring.

Wiring the unit is something of an anti-
climax. Follow the schematic and the photos;
the whole thing shouldn’t take over 15 min-
utes to wire up.

When wiring is complete, install the bat-
tery in its holder. Set the potentiometer for
maximum resistance (full counter-clockwise)
and turn the switch to either “hi” or “low”
range. The needle should rise to something
between half- and full-scale position.

Set the needle to the “infinity” mark at full
scale with the “SET” potentiometer, and
you're ready to measure. For a start, try a
known resistance. On the “low” range, the
meter reads directly as calibrated, from 0 to
50 ohms in steps of 0.1 ochm below | ohm
and stepping by ohms from there up to 10.
On the “hi” range, all scale readings are
multiplied by 10. This gives maximum ac-
curacy in the 1-to-10-ohm region; at higher
resistance values, a conventional VIVM or
VOM can be used.
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Always turn the range switch to “off”
when the meter isn’t being used, as battery
life will be reduced otherwise. Be sure to use
only the manganese-alkaline type of battery,
as other types have too much internal resist-
ance to give accurate readings if the battery
is aged to any appreciable extent.

How It Works. If you're interested in how
this gadget works, here’s a brief rundown:

The basic theory is that of a voltage
divider, in which the resistance being meas-
ured forms the lower leg. With a known
voltage applied across the battery, and the
other leg of the divider being a resistance of
known value, the voltage appearing at the
tap gives a direct indication of the resistance
of the unknown leg.

In this meter, the meter movement itself
and the “SET” potentiometer form a volt-
meter which measures this voltage. The 1-
ohm and 10-ohm resistors are the upper-leg
standards, while the battery furnishes the
voltage.

With no resistor connected to the test
leads, current flow through the voltage-
divider will be so small that it can be called
non-existent (only the current which drives
the meter flows under these conditions, and
it is hundreds of times smaller than current
flow when a resistor is connected). With no
current flow through the upper leg of the
divider, the full battery voltage will appear
at the hot test jack, where the voltmeter part
of the circuit begins.

Here, the voltmeter measures the battery
voltage. We’re not really interested in the
voltage, so we use the “SET” potentiometer
to bring the meter needle to full scale.

Now if a resistor is connected to the test

current will flow. Let’s assume we’re using
the 10-ohm resistor (“hi” range) and connect
the leads to a 2.2-ohm resistor for test. The
current flow through the divider, from Ohm’s
Law, will be 1.5 = 12.2 amperes, or 0.123
amperes. This amount of current flowing
through the 2.2-ohm “unkown” lower leg
will develop about 0.27 volts across it. Since
we set the meter to read 1.5 volts full-scale
and it is now connected to a 0.27-volt source,
the needle will swing about 18 percent of the
way across the scale (0.27 — 1.5). This point
is marked as 2.2 ohms. g

It would work just the same if battery volt-
age had dropped to 1.2 volts. When we get
back to figuring the percentage of full-scale
distance the needle will swing, we’ll find it’s
still 18 percent and the voltage change at the
battery has cancelled itself out.

A graph of meter swing verses ohms
resistance (see below) can be used if your
meter can’t be opened to put in a new scale.
Simply find the meter reading on its scale
of the graph, read across to the curve, and
then move up to the “ohms” scale to find out
the value of the unknown resistance.

The same principle is used in almost all
VTVM ohmmeter sections; a totally different
idea is used in VOM’s. In a portable instru-
ment, 10 ohms center scale is about as high
a resistance as can be read because at higher
resistance values, the “voltmeter” part of the
device is no longer several hundred times the
resistance of the resistor under test, and
accuracy breaks down.

. You'll find the Lo-Ohmmeter a handy lit-
tle test instrument in your kit of gear. And
you might even find, as I did, that all your
friends want one too when the word gets

leads, it will complete the voltage divider and  around! u
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CB radio can be way out of this world=if you know what | mean

By C. M. Stanbury II

ECEMBER 9,—I first heard her on

December 2—a week ago. “CQ, call-
ing CQ, this is 6Wggg@.” 1 should have ig-
nored it, her call was phony and the CQ
illegal. But I'm the adventurous type, not
scared of much, and besides her voice was
the kind you day dream about. Deep and
sultry, but sort of musical too,

“6Wgigdy, this is KBZ1133. How do you
read me?” Citizens Band radio is a great
game if you play it right. Break rules and
you have the FCC on your back. Otherwise,
it’s pretty dull. Now take the CQ-—you know,
calling anybody who cares to answer—if 1
hadn’t answered her CQ there would have
been absolutely nothing shaking this week.

“S/9, KBZ1133. QOver.”

“Where did you get those 6W{(gy call
letters?”

“From the Martian branch of the Stellar
Communications Commission.” She should
have giggled but didn’t.

Avcust, 1964

Every contact was like that, wild. That
first contact was made from my base station.
Every evening thereafter, contacts were
made via my mobile rig, a 1951 Ford with
$70 C-22 transceiver. Starting on the third
encounter 1 tried to track her down. I had to
keep 6W@gigd talking and drive in whichever
direction her signal was strongest. With a
vertical whip antenna mounted on the center
of my rear fender, all I had to do was aim the
car in the direction of maximum signal.

“What’s an earth woman doing with a
Martian call?”

“Who says I'm an earth woman.”

“Aren’t you?”

“No! Born on Venus and raised on Mars,”

Each night her stories got wilder and all
the time I figured either 1I'd find her or she’d
run out of material. In order to track her
better 1 built myself an S-meter and added it
to the C-22.

So here I am, December 9, a cold winter's
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* night, after breaking my date with a girl who
certainly didn't come from Mars, chasing a
phantom. One eye on US 20 and the other
on that S-meter. “6Wgggy, what did you
come down to earth for?”

“To make contact with the Great White
Lodge of the Himalayas.”

“What’s that?”” Pushed my speedometer up
to 70.

“You know, the abominable snowmen.”

“Cousins of yours?” Gained on her, meter
went from S/8 to 10 db over S/9.

“Oh, no, I don’t look the least like them.”

Her signal fell off. I made a U-turn right
there on the highway. A tractor-trailer com-
ing up behind me really banged his horn as
we passed. | told you, there isn’t much I'm
scared of. Turned south onto a county road.
Luck, the needle began climbing again.

“Are you still there, KBZ1133?"

“Still here, 6Wg@@g. Hey, what do you
look like?”

Considered it. “Red hair, about five foot
seven, 130 pounds but a nice figure by either
earth or Martian standards.”

Her description contrasted like the devil

with Maria’s, the girl I stood up. Less than
five foot, jet black hair piled atop the head
for extra height. But Maria was pretty, too.
“6W@gad, what do you want with an abom-
inable snowman?”

“I'm the new ambassador from Mars.”
She pushed my needle to 20 db over S/9.

“I don’t get it.”

“Can you keep a secret. . . . Oh it doesn’t
matter, nobody would believe it if you told
them anyway.”

The rise in her signal strength began to
flatten out, then fell off sharply as I passed
a gravel road to the right. I stopped, backed
up and turned off onto this dubious trail.

“The Great White Lodge of the Hima-
layas are a secret troup of superior beings
who through their agents rule the earth.”
She should have been an actress I guess.

It began to snow, not a flurry but for
real.

“The Lodge also has commerce with other
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planets therefore we each send an ambas-
sador.”

“Just to the Himalayas?” Wind came up
strong and 1 could hardly see the road ahead
of me.

“Oh, yes, your species are much too
primitive.”

“Then what are you doing way over in
North America?’ Snow got so bad I could
make out the road only a few feet ahead of
me.

“Ran out of fuel on my entry. I had to
hide the saucer in some woods, borrow an
earthling i car and hunt one of the Lodge’s

- emergenc y caches.”

Right then it occurred to me she might
really b: driving a stolen car. I began to
sweat despite the cold. “On your way back
to the saucer now?”

“Just reached it.” Pushed my S-meter
needle all the way over against the pin. “So
I guess we’ll have to cut this short. It's been
nice.” She left the air.

“6W@ng@, are you there?” Silence.
“6W@dRd, this is KBZ1133, do you still read
me?” Stupid question. She was gone.

At that moment doing 35 on the frozen
gravel, I skidded. Like a fool I used the
brakes and wound up really embedded in a
snow drift. Got out, walked about 50 yards
where the road came to a dead end against
steel mesh gate. The sign on it read “Federal
Communications Commission Monitoring
Station.” I turned around and half sprinted,
half skated back to my car but parked be-
hind it was an FCC van and an agent stood
by my car waiting for me.

“KBZ1133?"

I half nodded.

“We’ve been chasing you for a half hour,
boy. And there’s some traffic cops that want
to see you, too.”

“Did you find her?”

“No.” He laughed slightly. A fuzzy laugh.
“She must have really taken off.”

So it will probably cost me about two or
three hundred dollars in fines. To pay them,
I'Nl have to sell the Ford and CB rigs. And
without a car I don’t stand much chance of
getting Maria back.

But what really bugs me is why 6Wgggy
dumped me off right on the FCC’s doorstep.
And 1 keep thinking wouldn’t it be a kill if
she really were the Martian ambassador.
And the Great White Lodge really did rule
the Earth through secret agents and this
FCC monitor is one of those agents.

Well, she said no one would believe me. B
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NE of the most frustrating experiences

for the BCB DX’ers is to sec all those
rare ones listed in White's Radio Log and
wonder who in heck heard them. Well, many
people hear them and you should, too! It
might be that your receiver just won't receive
them. Quite frankly, a budget receiver, al-
ways popular with BCB DX’ers. can always
use a little extra gain. In fact, even a high
priced receiver can often use an extra kick-
in-the-pants on the broadcast band.

Well, if you want to join the list of SWLs
who report those offbeat stations, you can
do it without rushing down to “Cheap Tom-
my’s Antique Shoppe and Radio Swap Shop”
for a new receiver. All it takes is DX Cen-
tral’'s BCB Booster—an outboard unit spe-
cifically designed for the BCB DX’er with
a budget receiver. And if you wish, you
can use it with a Gold Plated Mark CCLXVIL.
The BCB Booster is a tuneable RF amplifier
capable of giving up to 5 S-units gain

COVER STORY

(’though the average is slightly over 3 S-units
—we’re honest). While it is AC operated
it can be uscd safely with an AC-DC receiver
since the booster’s output is isolated from
ground. )

Since only standard components are used,
and the layout is clean, it’s a simple project
even for the beginner. Even the coils are
pre-wound, and they require no modifica-
tions—you use ’em as you get ‘em.

Construction. The booster has very high
gain, and quite likely it will break into oscil-
lation if the layout and wiring gets sloppy.
We suggest you follow the layout shown, and
wire in such a manner that, within reason,
plate leads don’t cross or run parallel to grid
leads—try to keep maximum spacing be-
tween grid and plate connections.

We suggest the use of the exact specified
components. Of course, some of you, be-
cause of local conditions will probably make
minor substitutions; therefore, to insure

BCE BOOSTER

By Herbert Friedman W2ZLF

e iy

Separating ‘“‘wheat fromthe chaf”’ isthe job of thistunable

broadcast-band preamp that connects to any receiver

AvcusT, 1964
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stabile aperation the layout should follow
the detail drawing.

The mounting centers for the major
chassis components are given on page 78. T1
and T2’s holes should be large enough to
insure that the rough edges of the hole do
not cut through the connecting leads in-
sulation. We suggest at least a half inch
opening.

V1's socket doesn’t have to be shielded,
but if you have a shielded socket handy it
can be used. Whether or not a shield is used
the socket’s center pin must be connected
to ground. Failure to ground the socket's
center pin will most likely result in tuning
instability and oscillations.

Tuning capacitor Cl is usually mounted
by three screws passing through the bottom
of the frame. If the screws are too long they
will short circuit C1’s stator plates; since one

set of plates is connected to the B+ line con-
siderable damage can result. If possible, C1
should be mounted with 6-32 x Y8 or #g¢-
inch screws.

Make certain the holes in the chassis
through which the tuning capacitor’s con-
necting leads pass do not cut through the
insulation. If you don’t make large holes
make sure the edges are burnished so no
knife edges remain.

Disregard all instructions which are sup-
plied with Tl and T2 and make the con-
nections cxactly as shown in the schematic
diagram. Do not reverse any of the color
coded wires.

The front panel can be cut from scrap
aluminum or a chassis bottom plate. Hole
centers must match mounted parts. To
avoid binding the tuning vernier’s shaft, cut
the hole considerably larger than the shaft

Compare the photo (left)
against the detail top-
view drawing on page
78. Part placement is
critical to insure satisfac-
tory operation with no
oscillations. If you wish,
the BCB Booster can he
installed in a cabinet.

Under chassis view of
the booster showing part
placement. Note that
power transformer T3 is
mounted on a side
flange. Filter capacitors
C5 and C6 are mounted
to terminal strips.
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Schematic diagram for the BCB Booster. Although the circuit may seem
uncomplicated, considerable design and model-making effort was ex-
pended to insure maximum gain over the tuning range without oscillations.

. PARTS  LIST s

C1—Tuning capacitor, two gang TRF, dual 365
mf. (Lafayette MS-142)

C2, €3, C4—.01-mf., 1-kv ceramic disc capaci=
tor

C5—60-mf., 150-VDC electrolytic capacitor

C6—20-mf., 150-VDC electrolytic capacitor

J1-J5—Five-way binding post (Lafayette
MS-566)
NE1—Neon pilot light assembly (Lafayette

MS-478 or equiv.)
R1-——100-ohm, V,-watt resistor
R2—820-ohm, ,-watt resistor
R3—5000-ohm linear potentiometer
switch (IRC Q11-114/76-1 or equiv.)
R4—200,000-ohm, 1/,-watt resistor
R5—2,200-0hm, 1/;-watt resistor
R6—100,000-ochm, Y,-watt resistor _
SR1—Silicon diode (Allied Radio 39A669-D)
T1, T2—Midget RF coil (Miller type A-320-A or
Allied Radio 61G087)
T3—Power transformer; 125-v at 15 ma., 6.3-v
at .6 amp. (Allied Radio 61G410 or equiv.)
V1—6GM6 vacuum tube
1—Vernier dial (Lafayette F-347)
1—Chassis, aluminum 57 x 7"
AC-402)
Misc.—7-pin socket, terminal strips, hardware,
5" x 7" aluminum plate, wire, solder, etc.
Estimated cost: $16.50
Estimated construction time: 5 hours

with

x 2" (Bud
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diameter—at least one-half inch is recom-
mended.

Pilot lamp NE1 can be any neon lamp
assembly. If the one you use has a built-in
limiting resistor R6 is eliminated.

For maximum connection convenience
J1-J5 are five way binding posts. Don’t sub-
stitute phono jacks since both the input and
output circuits are isolated from ground.

Atignment. For best results the booster
should be aligned with an RF generator.

Set Cl's plates to full mesh and screw
C1’s trimmers hand tight (the trimmers are
the small brass screws mounted on one side
of the frame). Using coaxial cable (any
type), connect the booster to your receiver.

Connect a signal generator set to 550 ke.
to J1 and J2, and apply power to the gen-
erator, booster, and receiver. Set gain con-
trol R3 to the mid-position and allow a
fifteen minute warmup.

Set the generator to unmodulated signal
and tune in the signal on the receiver. If the
receiver is equipped with an S-meter adjust
the generator’s output for the lowest possible
S-meter reading. If the receiver lacks an
S-meter use a modulated test signal, run the
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receiver’s audio and RF gain wide open, and
adjust the generator’s output for the abso-
lute minimumn signal you can hear. If the
receiver has an AVC on-ofl-switch, set it
to off.

Using an insulated alignment screwdriver
adjust T1 and T2's slugs for maximum pre-
amp gain. Then, set the generator to the
highest BC frequency the receiver can tune.
Set CI to full open and tune in the signal.
Using an alignment screwdriver adjust both
Cl trimmers for maximum gain.

To insure optimum tracking adjustment
keep reducing the generator’s output so mini-
mum useable level is maintained, and repeat
the procedure several times since a slug ad-
justment affects the trimmer adjustment and
vice-versa.

It is important to remember to always set
C1 to the low or high end before tuning the
signal. The booster’s selectivity is relatively
sharp, and if C1 is set to full mesh you won’t
receive the high end signal and you may
waste time looking for a problem which
doesn’t exist.

Da it by ear. If you don’t have a signal
generator a reasonably good alignment can
be made by ear. Set Cl to full mesh and
tune in a very weak signal on the low end
of the band. (If the signal is strong discon-
nect the antenna.) Note how much the re-
ceiver’s tuning capacitor is opened from full
mesh and adjust Cl to a similar position.
For example, if the receiver’s capacitor is
opened ten degrees open Cl ten degrees.
Then, adjust T1 and T2 for maximum gain.

Next, set C1 full open and tune in a signal
on the high end. Again note the position
of the receiv u’s tuning capacitor and set Cl
similarly.  Adjust C1’s trimmers for maxi-
mum gain. As with the generator alignment,
the procedure must be performed several
times to obtain optimum performance.

Using the Baoster. For maximum con-
venience make a chart of what frequencies
correspond to the vernier’s 0-100 calibration.
The easiest way to do this is to tune in a
signal (station or generator) of known fre-
quency, peak tune the booster, and note the
vernier calibration.

Connect the booster to the receiver and
the antenna to J1 and J2. If the antenna is
just a section of wire connect the antenna
to J1 and a jumper from J2 to ground termi-
nal J3. If you use an antenna coupler or
tuner connect to input terminals J1 and J2,
but try grounding both J1 and J2—some-
times a ground will improve performance.

Set C1 to the part of the band you want
to monitor (low middle or high end) and
apply power by rotating R3 just past the
point where you hear the power switch click.
Tune in a signal and peak the signal with
the booster. At minimum setting of R3 there
will be considerable gain; if more gain is
required advance R3.

The booster’s gain is very high, and de-
pending on the wiring and other conditions,
the circuit may break into oscillation at full
gain—the oscillation is evidenced by receiver
“blocking,” or the ability to tune signals with

(Continued on page 105)

Top view drawing showing

parts placement on the BCB
Booster's chassis. Rubber

cement white paper to the
top, front and back sides
of the chassis and mark all
hole centers as shown in
the drawing. Mounting
holes for the tuning capaci-
tor are marked with the

CAPACITOR SHAFT
[e——— CENTERLINE

3

— '{—“ v

Pl

I._

vnit held in place and its
shaft located along the cen-
terline. Parts mounted on
the front and back sides
are located midway from
top to bottom of chassis.

o

2

"FNEI

PILOT LIGHT R3

GAIN
CONTROL
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Echo !l, comprised of some 54,000 square
feet of specially laminated material, was
folded and stacked, prior to being inserted
by engineers into an 11-cubic-foot canister.

After essentinlly all of the residual air in
folded Echo IL was evacuvated, the satellite
was placed in a Grumman-built canister 39.3
inches in diameier and 29.3 inches deep.

Avucusrt, 1964

ARLY in 1964 the huge 135-foot di-

ameter satellite, Echo 11, became the
largest spacecraft ever to be orbited by man.
Made by the G. T. Schjeldahl Company of
Northfield, Minn., Echo Il represents a vast
improvement over Echo I. Whereas Echo |
“remembered” the creasecs and wrinkles it
had acquired in its rocket-borne canister,
Echo Il “forgot” them when its skin was
stressed during the inflation process in space.
Echo II will retain its spherical shape indefi-
nitely whereas Echo I is thought to have ac-
quired huge dimples and skin-fold reducing
its radio reflector effectiveness.

Echo II’s skin is a specially designed lami-
nation consisting of two layers of Alcoa alu-
minum foil .00018-inch thick bonded to each
side of .00035-inch thick DuPont Mylar.
Total thickness is .0007 inch—only a frac-
tion of the thickness of a human hair.

Echo I1 is 135-feet high, weighs about 540
pounds and is designed to withstand skin
stresses of 22,900 pounds per square inch.
Now all the Schjeldahl people had to do was
pack it in a canister that is 39.6 inches in
diameter and 29.3 inches deep. Fiberglass-
covered plastic foam and a plastic sheet pro-
tect Echo 11 from damage from vibration or
shifting. The complex packaging job was one
of many successful steps in the launching of
the world’s largest radio-signal-reflecting
laboratory. —J. Sienkiewicz
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The ProxSwitch, shown above, converts the base of a lamp to a touch switch.

Here's a transistor project that doubles as a proximity detector

or, if you like, gives you touch control of lights and appliances

By John Potter Shields

ERE’S a little gadget that can find a
myriad of uses around the house and
workshop—it can be used as a burglar
alarm, model train control, safety device,
touch lamp switch, etc. What we’re talking
about is a proximity operated switch—ap-
proaching or touching it actuates a set of
switch contacts which can control table
lamps, appliances, fans and many other
household electric and electronic gadgets.
The ProxSwitch, while not new, has gen-
erally taken the form of vacuum tube cir-
cuits which are bulky and cannot be freed
from the 115-volt power line. On the other
hand, the ProxSwitch, being completely tran-
sistorized can be battery operated, is ex-
tremely small physically and has very low
power consumption for economical opera-
tion. Being portable, the ProxSwitch can
be used in any location thus greatly in-
creasing the number of its possible applica-
tions.
How It Works. Transistor, Q1, operates
as an RF oscillator with a loopstick ferrite

1

antenna coil serving as the oscillator coil.
The trimmer capacitor, C3, forms part of
the oscillator circuit, feeding RF energy
from Q1’s collector to its emitter. In opera-
tion, C3 is adjusted to the point where Q1
is just oscillating. Now, when capacitance
between QI’s collector and ground is in-
creased by a person coming close to, or
touching, the sensing antenna, RF feedback
from QI’s collector to emitter is reduced
and the oscillator will cease oscillating.
Due to the presence of the RF choke,
L2, QI's emitter is at RF potential when the
circuit is oscillating. The RF voltage ap-
pearing at QI's emitter is fed through the
isolating resistor, R3, and blocking capaci-

_tor, C6, to the voltage doubler rectifier con-

sisting of diodes D1 and D2. Capacitor C7
fillers RF from the rectified DC appearing
at the output of the doubler.

The positive voltage from the doubler
is applied to the base of Q2 which is con-
nected as an emitter following its emitter
being conected to Q3's base. This circuit

Rap10-TV EXPERIMENTER
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J1
SENSING

ANTENNA

|

15

100
PF

Q1,02,G3, = 2N1371

Lab tested, the ProxSwitch circuit was found to be of foolproof design.

configuration, often called a “Darlingsten
pair,” offers good DC current gain coupled
with a relatively high input impedance. The
relay is connected into the collector circuit
of Q3 so that will be actuated when Q3’s
coliector current exceeds approximately 3
milliamperes.

Resistor, RS, is chosen so that in the ab-
scence of a positive voltage at the doubler’s
output; as caused when Q1 is not oscillating
due to added capacitance at the “sensing
antenna,” Q2 receives sufficient forward bias
to cause Q3 to conduct heavily, closing the
relay. When QI is oscillating (with no
added capacitance), the resulting positive

PROXSWITCH
B1, B2—9-volt battery (Eveready 216 or
equiv.)
C1, C2—.01-uf, disc capacitor
*C3—4-30-pf. ceramic dielectric  trimmer

(Centralab 822-EN or equiv.)

*C4—47-pf. mica capacitor

*C5—100-pf. mica capacitor

C6, C7—.05 disc capacitor

*1.pf. = 1-mmf.

D1, D2—1N34 or Semitron DN34A

J1—Insulated banana jack (GC Electronics
33-188)

L1—Antenna ‘‘loopstick,”
mmf. tuning capacitor

Ql, @2, Q3—2N1371

R1—1,000,000-0chm, V;-watt resistor

Q of 500 for 365

voltage developed at the output of the volt-
age doubler is sufficient to “override” the
negative base bias. This reduces the col-
lector current of Q3, and the relay remains
open. There, the relay remains open except
when a person or object approaches the
“sensing antenna,” at which time it will be
energized.

Let's Build One. The ProxSwitch was
assembled on a small piece of perforated
phenolic board. Inter-connections between
the various components are made to small
brass eyelets . . . the author preferring these
to the somewhat more conventional flea clips.
This completed assembly is mounted in a

PARTS LIST

R2—-10,000-0hm, V2-watt resistor

R3—2,200 ohm, V;-watt resistor

R4—1,000-0hm, V2-watt resistor

R5—150,000-ohm, ;-watt resistor

$1—S.p.s.t. toggle switch

1—S.p.d.t. sensitive relay (Sigma 11F-2300-
SiL)

1—3"x4"x5" aluminum utility cabinet (Bud
AU-1028)

Misc.—3-terminal barrier strip, 3"x23%," per-
forated phenolic board, 1 3,” standoffs (2 re-
quired), battery connectors, battery clips,
wire, solder, etc.

Estimated cost: $16.50
Estimated construction time: 4 hours

Avucusrt, 1964
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Inside view of the ProxSwitch with top and bottom covers off. Al-
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most all of the parts are mounted on a prefab phenolic board.

standard Bud 3” x 4” x 5”7 aluminum utility
cabinet by means of two ceramic spacers sal-
vaged from the high voltage section of a dis-
carded TV. No special wiring precautions
need be taken—ijust keep the leads reasona-
bly short and direct. A 34-inch hole is cut
in the utility box above the trimmer (C3) to
facilitate its adjustment when the “chassis”
is placed in the cabinet. A scrap plug is
placed in the hole to prevent tampering.

Adjustment. After assembly is com-
pleted, carefully check the wiring for pos-
sible errors. If all appears to be in order,
screw L1's plug all the way out, connect
the two nine-volt batteries and switch the
unit on. With no “antenna” connected to the
sensing antenna jack, screw the trimmer
(C3) in as far as it will go. With this set-
ting, the relay should be de-energized.
Touching the sensing antenna terminal with
a finger should cause the relay to close, the
relay opening again when the finger is re-
moved. If the unit passes these tests all may
be assumed to be in order.

A few words are in order regarding the
sensing antenna. The values of the feedback
capacitors (C3 and C4) have been chosen
for a sensing antenna plate with a maximum
rise of approximately 6-inch square or a 2-
foot length of wire. If a larger or longer
antenna is desired, it may be necessary to

waany amaricanradinhictan. cam.

increase the value of C3 in order to bal-
ance the increased external capacitance of
the larger sensing antenna. If the relay stays
closed even with C3 screwed all the way out,
excessive external capacitance is indicated
and either the sensing antenna should be re-
duced in size or the value of C3 increased.

The sensitivity of the ProxSwitch can be
considerably increased by adding an ex-
ternal ground. This can be easily done by
simply clipping a lead from one of the
screws on the unit’s cabinet to the finger stop
of a telephone dial, electrical outlet or
switch box mounting screw, water pipe, etc.
This grounding will extend the sensitivity up
to several inches from a 6-inch square plate;
greater distance from a larger antenna.

Applications. The relay in the Prox-
Switch has a maximum contact rating of 1
ampere at 115 volts; non inductive loads.
This means that while the relay will safely
switch loads such as table lamps (up to 100
watts), a larger relay should be used for
heavier, or inductive loads.

If desired, a “ratchet” relay can be added
to the ProxSwitch to allow “touch once-on,
touch again-off” operation as is required in
a touch operated lamp, for example. A
suitable ratchet relay is the Potter-Brumfield
type APIIA which is available with a 115-
volt coil, n

Rap12-TV EXPERIMENTER
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HAM-BAND RECEIVERS

What’s available in ham-band receivers under $500

IFE in the 60's seems to be a matter of
making one decision after another so it
seems only natural that electronics manufac-
turers should join into the fun and games
with their own endless number of choices of
receiving equipment. For instance, as if it
wasn't a difficult task to select for yourseif
one of the numerous general coverage short-
wave receivers available, you can also pick
from an entirely separate family of receivers
which have coverage restricted to only the
ham bands. So you see, you might go out
and purchase a general coverage set when
you might need one of the restricted coverage
sets—each has distinctive advantages.

AvcusT, 1964

Looking over the reams of literature which
pour forth from manufacturers, it becomes
quite obvious that the selection of a ham-
band-only receiver is just as exacting a job as
picking a general coverage set (Rapio-TV
EXPERIMENTER April-May issue, page 91).

Ham Bands Only? Basically, a ham-
band-only receiver consists of a standard
communications receiver which has been
specifically designed to receive only ham
radio frequencies—generally 80 through 10
meters, although some have the added bo-
nuses of the recently rejuvenated 160-meter
band and the rapidly crowding-up 6-meter
band made popular by Technicians.

By Tom Kneitel, K3FLL/WB2AAI
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Net No.of No.of Sensitivity RF Selectivity Adjustable Dial

Manufacturer Model Price Tubes Bands (10db S/N) Stage (6db down) AVC  Resets
HEATH (KIT) HR-10 $ 79.95 7 5 1 av 3 ke v
.HEATH (KIT) HR-20 134.54 8 5 1 v 3 ke J
HALLICRAFTERS SX-140 139.95 5 6 NA v 4 ke J
MOSLEY CM-1 182.70 5 5 5 uv 2.5 ke
MULTI-PRODUCTS PMR-8 189.50 8 7 S v v 3 ke
NATIONAL NC-155 199.95 10 6 1 v v ADJ J
HAMMARLUND HQ-110A 249.00 12 7 1av v ADJ v
HEATH (KIT) SB-300 265.00 10 8 1 av v 2.1 ke v v
DRAKE 2B 279.95 10 12 Sauv v ADJ v X
NATIONAL NC-270 279.95 10 6 1.5 uv v ADJ v
HAMMARLUND HQ-170A  369.00 17 7 1 uv v ADJ v v
RME 6900 - 369.00 15 5 1av v ADJ v
HALLICRAFTERS S$X-117 ~ 379.95 12 5 75 uv v ADJ v
HALLICRAFTERS SX-101A  445.00 15 6 1 v J ADJ v v
NATIONAL NC-303 449.00 15 5 1 v ' ADJ J

*Optional accessory. NA-Figures not supplied by manufacturer. ADJ—-Adjustable.

Pick the ham-band receiver that suits

A ham-band-only receiver means you can-
not receive standard broadcasting stations,
you cannot receive international shortwave
broadcasting stations, you cannot hear ships,
aircraft, police, military, and CB stations—
just ham stations.

While you will miss out on these features
of a general coverage receiver, their loss en-
ables the manufacturer to use less and/or
smaller components in the receiver and less
complicated construction features (single
knob tuning and spread out dial scales, for
instance.)

Wide Open Spaces, In a general cover-
age receiver there are, for example, usually 4
bands which cover the entire span of 530 kc.
to 34 me. In a ham-band-only receiver there
are 5 to 8 bands; each one covering a differ-
ent amateur band. A little computing shows
you that in a general coverage receiver you
can comb almost 34 mc. in 4 bands, while in
our restricted coverage set you magnify only
one tenth of this section of the radio spec-
trum, and spread out into additional space
too. So, one obvious advantage is that you
have, in a ham-band-only receiver, a prod-
uct of the age of specialization—designed to
provide the maximum reception of amateur
stations, and offering extraordinary band-
spread coverage.
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Heath-Kit HR-10

Hallicrafters $X-140
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Q Antenna

"IF  Antenna Multi-  X-tal Impedance Pre-

Stages Trim plier  Calib. (Ohms} Selector

2 v * 50

2 v 50

1 v v 50

3 25-100

2 v 50

2 J v 50-70

2 v v J 100

2 J v 50 v

1 J * * 50 v

2 J J 50-70

4 v v 100

3 J J 50-400

3 v v v 50 J

3 J J v 50

2 v J * 50-70

your shack’s needs

Mosley CM-1

Multi-Products PMR-8

AvucusTt, 1964

National NC-155

s

Hammarlund HQ-110A

Drake 2B

RME 6900
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Besides the bandspread advantage, you
also get better readability of the dial scales
(the 20-meter band on a general coverage
receiver might be a half inch on the main
scale and 3 or 4 inches on the bandspread,
while on a ham-band-only receiver the band
is spread out over as much as 8 inches). It is
not uncommon to get direct frequency read-
ing of less than one kilocycle on a properly
aligned and calibrated unit.

In a restricted coverage receiver, the man-
ufacturer need provide you with but one tun-
ing capacitor (the general coverage set’s
bandspread dial isn’t needed), and it is, in
effect all bandspread. This, in turn, means
increased receiver stability because the ca-
pacitor plates are double spaced and of extra
rugged construction.

Other Considerations. The local oscilla-
tor in a restricted coverage receiver can be
made to track the incoming signal over a
narrower range of frequencies being tuned.
With the oscillator exactly on frequency to
provide the precise value of intermediate fre-
quency at the output of the mixer, the high-
est gain will be achieved in the intermediate
frequency circuits.

In addition, the restricted oscillator range
allows a higher C to L ratio. The increased
capacitive value of the circuit allows swamp-
ing out the usually annoying tube and stray
capacity changes, providing improved oscilla-
tor stability.

R. L. Drake Co., Miamisburg, Ohio 45342

The Hallicrafters Co., 5th and Kostner, Chicago, 1ll.

Hammarlund Mfg. Co., Inc., 53 West 23rd Street,
New York, N. Y. 10010

The Heath Company, Benton Harbor, Mich.

Mosley Electronics Inc., 46-10 North Lindberg Blvd.,
Bridgeton, Mo.

Multi-Products Co., 21470 Coolidge Highway, Oak
Park 37, Mich.

National Radio Co.,
Melrose 76, Mass.

RME—G. C. Electronics Co., 400 South Wyman Street,
Rockford, Il

Inc., 37 Washington Street,

The Sets. While in outward appearance,
restricted coverage receivers look essentially
like any other communications receiver, the
one-knob-tuning feature is the most obvious
giveawdy as to the set’s true function. All
have the ham’s old standby, the S-meter.
Unlike many general coverage receivers (es-
pecially the lower cost sets), the general rule
for restricted coverage sets is to be sold
without the loudspeaker included. Another
item which is just about standard on these
sets is a coaxial antenna connector.

Survey. We have selected some of the
most popular restricted coverage receivers in
the moderate price range and have listed
them here with some of their most important
features. You will probably notice that for
their respective costs, they offer more fea-
tures than general coverage sets of compa-
rable prices. The addresses of the manufac-
turers listed in this article are listed at the
end of this article.

Summary. In summarizing, where “ham-
ming” is the main station activity, the re-
stricted coverage set provides (by far) the
most desirable features for the least mone-
tary expenditure. For those who are inter-
ested in “hamming,” plus general shortwave
monitoring, the general coverage receiver is
probably the best bet. Of course, if you're
the wealthy type of electronics hobbyist, you
can always get yourself one of each type—
general coverage and restricted. ’

Hallicrafters SX-101A

Hallicrafters $X-117

National NC-303

Rap10-TV EXPERIMENTER
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DYNAKIT SCA-35
Hi-Fi Stereo
Control

Amplifier

ITH stereo amplifiers fast approaching

the flight control panel of a modern
jetliner in terms of complexity. it's a pleasure
to find a good quality amplifier the little
woman can operate without two weeks of
instruction. Actually, unless you look real
close, you might easily assume the Dynakit
SCA-35 is a mono amplifier. It’s only when
you spot the balance contrcl and stereo/-
mono switch that you're sure someone didn’t
ship you a mono amplifier.

All the SCA-35’s controls are the “unit-
ized” type, with a single knob controlling the
input selector, volume, and tone adjustments
for both channels. Of course, a single knob
and switch also controls the volume balance
between the channels while unitized switches
select the loudness control, filter, and mono
or stereo mode. In short. what you do to
one channel you do to the other and only
one-half the usual complement of switches
and controls are required—it couldn’t be any
more convenient to use.

What it Does: Each amplifier section de-
livers a maximum of 17.5 watts per channel,
with a choice of five inputs: a tape head with
7V, ips NAB equalization, a radio (high
level), a tape recorder preamplifier, a spare
high level, and a phono input which utilizes
one of three pre-equalized circuits—low level
magnetic (RIAA), high level magnetic or
ceramic.

The outputs are: constant level tape (the
tone and volume controls have no effect),
an 8 or 16 ohm speaker with a derived cen-

Avucusrt, 1964
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ter channel, and provision for a headset out-
put—if a pre-drilled 3 inch hole on the rear
apron is worthy of the word “provision.”

* About the Kit. Except for a few power
supply and front panel components most of
the work is done for you at the factory; the
actual “heart” of the unit—the electronics—
is supplied pre-wired on four printed circuit
modules. Unless you try hard, it’s difficult
to make a wiring mistake.

Rather than having the pictorials split up
on individual pages, large, separate drawings
which can be taped to the wall are supplied.
The pictorials are notably good, with an as-
sortment of shadings used to denote the con.
nections.

Two exceptional conveniences are the
printed circuit “couplates” used for the
equalizers and the moulded harness. All the
phono equalizers and tone controls (six in
all) are supplied as couplates, and it is only
necessary to connect a few wires rather than
a bagful of components. Couplates look like
square “disc” capacitors with many leads.
The harness consists of four different colored
wires moulded side by side into a flat ribbon;
to make connections you simply pull aside
as much wire as you need. It’s a far easier
and error-free method than a ‘‘rats nest” of
individual wires.

There are no shielded cables with their at-
tendant possibility of shorts (a common
problem with beginners). Extensive chassis
shielding and complete separation of the
power supply/output and input circuits re-
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sults in excellent stability and virtual hum-
free operation even though the input leads
are unshielded. (Of course, the preampli-
fier’'s DC filaments and hum balance controls
for each channel have a lot to do with the
low noise level.)

It would be a waste of time to fill several
pages with curves and charts concerning
performance since the amplifier delivered
within .2 db exactly what DYNA specifies—
no more, no less. For example, the specs
call for 17.5 watts at less than 1% distortion
and that’s what it is; try for more than 17.5
watts and the distortion immediately heads
for the ceiling. The only serious discrepancy
with the specs was the tone control’s 15 kec.
boost; both channels delivered 10.3 db boost
instead of the specified 12 db—but 1.7 db
isn’t a big deal.

Some Observations. The filter circuit is
interesting. Usually, in order to eliminate

distortion and noise from old discs a “high
cut” filter is provided which sharply attenu-
ates the frequencies above two to five thou-
sand cycles; this generally results in a some-
what bass-heavy or “boomy” sound. The
SCA-35 take a different approach: both the
highs and lows are attcnuated so the result
is a “narrow spectrum” but balanced sound
—definitely pleasing to the ear.

The front panel is a decided advantage
for the “everything in a cabinet” audiophile.
While the amplifier is supplied with a metal
cover, it can be installed in an equipment
cabinet by someone other than a professional
carpenter. The supplied cover is formed
so it is flush with the front panel and every-
thing looks normal when it stands alone on
the shelf.

But when the metal cover is removed
you find that the front panel is oversize, and
when you cut the amplifier opening in that
nice expensive furniture cabinet you don’t
have to worry about any rough edges show-
ing—the opening which will allow the chassis
to slide into place is substantially smaller
than the front panel area. The amplifier
looks like it’s part of the cabinet rather than
something which just happens to fit into a
hole.

Summing Up. Soundwise you won’t be
disappointed; the SCA-35 is well worth the
$99.95 purchase price. With all but the low-
est efficiency speakers there is enough clean
sound to rattle the windows. And while the
amplifier’'s minimum number of controls
might not reflect the status symbol of a solid
wall of switches and knobs, you at least
won’t have to spend sixty minutes explain-
ing to a dollar-an-hour baby sitter how to get
“background music.”

For more information on the DYNAKIT
Stereo Control Amplifier SCA-35, write to
Dynaco Inc., Dept. 698, 3912 Powelton
Ave., Philadelphia 4, Pa. u

Screwdriver points to one of 42 [DYNAKIT SCAL35 STEREO AMPLIFIER
four pre-wired printed circuits.
Note maximum separation +1 g—
between input cables above 0 = = ———
screwdriver and the two out- n_, £ AN e /
put and power transformers. @ (" zswarr] /| N\ CURVE—ToNE
o2 7 [ CURVE—FITER v CONTROLEFLAT
& 3 / SET TO ON. i \
7 TONE CONTROLS[FLATT Y,
Response curves for the Dyna- -4 4 v
kit SCA-35. Tone controls are - \
centered. Note that ““humped” / Cy
curve is not too severe; 75 20. 50 100 500 1K 5K oK o

cps. is less than 3 db down.

FREQUENCY IN CYCLES
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By Len Buckwalter, KBA4480

SIDEBAND

Limited to five-watt operation, CB’ers have opened up range

limits and diminished channel
C RADIO has finally hit the power

jackpot. After being strait-jacketed
by a 5-watt limit for six years, the service is
experiencing a minor revolution in equip-
ment. The reason is sideband; a sophisti-
cated type of transmission offering more
range, solid communications and additional
channel space. What’s more, sideband has
already been given the nod by the FCC.
Although it eclipses power ratings for con-

ventional CB equipment, it fits neatly inside
the old 5-watt regulation. How so?

AvucusT, 19€4

cluttering by going sideband

Sideband’s secret, in a word, is efficiency.
It strikes at big chunk of energy wasted in
any conventional AM signal. You can prove
it to yourself. Watch the S-meter on any
CB receiver. A strong incoming signal moves
the pin way up and holds it there. Notice
that the pin doesn’t vary with the voice—
it stays rock solid. This is true because
S-meters read the radio carrier, which con-
tains no voice information. RF carriers, as
shown by the new systems, are about as
welcome as a sieve in a sinking boat. It's

89
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All About CB
SIDEBAND

the sidebands that carry all the talk power.

AM Signal. A close look at the signal
from a conventional CB transmitter may
shatter some illusions. It is not, as generally
believed, a carrier on 27 mc that varies in
strength with the voice, shown in Fig. 1.
This is only part of the story. The more
complete picture is in Fig. 2. The trans-
mitted signal consists of three parts—upper
sideband, carrier and lower sideband. You
can also prove this on the S-meter of any
good receiver. As the tuning dial is slowly
moved across an incoming signal, the meter
starts to kick in step with the voice. If you
keep moving the dial the meter produces a
high steady reading. Continue past this
point and again the pin kicks on voice (until
the receiver loses the signal). What hap-
pened was the result of the receiver scanning
across the three components of the normal
AM signal; one sideband, then steady carrier
and other sideband. Talk power is evident
only in the two sidebands.

There's nothing mysterious about side-
bands if you consider how the transmitter

creates them in the first place. The basic -

job of a conventional transmitter is to take
audio currents from the microphone and
modulate them onto a radio carrier. [t's il-
lustrated in Fig. 3; audio and radio fre-
quency combine in the final transmitter
stage. You can pick one of several names
for what happens here—modulation, hetero-
dyning or beating—but the result is a mix-
ture of audio and radio energy. Consider an
audio tone of 1,000 cycles, a rather high-
pitched sound. Entering the transmitter final,
it beats against a radio carrier on 27,000 kc
(27 mc). The tone adds to the carrier fre-
quency and produces the upper sideband.
As shown in Fig. 3, the new frequency is
27,001 kc. A nearly identical process oc-
curs for the lower sideband—the 1-kc.
audio tone subtracts from the carrier and
26,999 kc appears. When voice modulates
the transmitter, numerous audio frequencies
similarly distribute themselves above and be-
low the carrier.

Consider the carrier on 27 mc. It con-
tains no modulation, is rock-steady, and
serves no further useful purpose. lIts sole

reason for existing is to create the sidebands
inside the transmitter. But the biggest in-
dictment against the carrier is yet to come.
If you look at Fig. 4, you'll see that trans-
mitter divides power unequally between
sidebands and carrier. That 27-mc signal in
the middle snatches away twice as much
wattage as do the two useful sidebands. In
a conventional 5-watt CB rig, the figures
are telling. A CB signal in the antenna is
about 3 watts after it emerges from the
transmitter. Fig. 4 reveals that rwo of those
three watts appear in the carrier. The re-
maining watt is split equally into upper and
lower sideband, a half-watt each. So, when
you get down to basics, the conventional
CB transceiver puts about 1 money-paying
watt on the air.

This splurge of carrier power was realized
years ago by other services; overseas radio-
telephone and SAC bomber communications,
for example (not to mention FM stereo, TV

ANT
AUDIO MODULATION

RF CARRIER

CB
TRANSMITTER

Fig. 1. Typical AM signal from CB set.
UPPER

“F'” “" SIDEBAND

cB RF CARRIER

TRANSMITTER

LOWER

I““" ll“ I SIDEBAND

Fig. 2. Actual CB signal. Audio appears
only in two sidebands, carrier is steady.

broadcasting and ham radio). Each, to
varying degrees, found that cutting down on
carrier made more energy available for side-
bands where it really counts. This, too, is
the basis of CB sideband. By swapping car-
rier for sidebands, those three output watts
are vastly increased in talk-power content.
CB sideband equipment now on the market
does it in one of three ways.

DSSC. The first system to appear on CB

RAD10-TV EXPERIMENTER
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Mark Products Sidewinder S5B-27 was the
first single-sideband rig to appear on the CB
market. Its RF carrier is reduced to less
than one-thousandths that of a normal CB
carrier. Llikewise, one sideband is sup-
pressed to one ten-thousandths that of usual
sideband power. Remaining sideband re-
ceives nearly all output wattage. Selec-
tor switch on front panel enables opera-
tor to transmit on upper or iower sideband
on any of five channels. Priced at $299.50.

Allied Radio's new Knight KN-2560 CB trans-
ceiver is a compatible double-sideband unit.
It is rated at 10 watts PEP (peak envelope
power). This figure does not exceed the le-
gal S5-watt limit since sidebond rigs are
permitted to peak (but not average) well
above the 5-watt level. Priced at $214.95.

S R

m
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Olsen Electronics ‘‘Side Bander’” CB trans-
ceiver is of the double-sideband, reduced
carrier type, fully compatible with all
CB equipment.

with  23-channel

Price of transceiver, fitted
capability, is

$214.95.

General Radiotelephone’s SBT-3 is an out-
board adapter for converting GR's conven-
tional transceivers to double-sideband, sup-
pressed-carrier operation. General also plans
to market a similar adapter for modifying
any CB transceiver for reduced-carrier oper-
ation, a system that’s compatible with all
CB receivers. New adapter will be known
as the SBT-4. Both units sell for $99.50.

was the double-sideband suppressed carrier
or just DSSC. As the name implies, both
upper and lower sidebands are transmitted,
but the carrier is eliminated. It’s done by
bucking out carrier in the final stage, but
leaving sidebands untouched. (A more de-
tailed description of the action is in Fig. 5.)
With carrier eliminated the transmitter can
expend its energy in amplifying sidebands
alone.

AvucusTt, 1964

Although the system multiplies talk power
by several times, it’s incompatible. Signals
cannot be heard on conventional CB re-
ceivers. The reason is that a small amount
of 27-mc, or carrier, frequency is required
by the receiver for its detection process. The
receiver must beat sidebands with carrier
to recover the original audio tones. (Similar
to receiving code with the BFO.) The prob-
lem is solved with an additional oscillator in

aapanar oo digliot o 50

91



www.americanradiohistory.com

92

All About CB
SIDEBAND

the receiver to provide the missing frequen-
cy. The one manufacturer marketing trans-
mitter units of the DSSC type also makes
available the necessary receiving adapter.

DSRC. Most sideband equipment made
today fits into this category. It is DSRC, or
double-sideband reduced carrier. The key
word is reduced. Unlike the suppressed car-
rier unit described above, these transceivers
are perfectly compatible with all other sta-
tions on the air. No special adapter is re-
quired to reproduce the signal in the receiver.
Thus, one strong reason for its popularity;
it’s compatible. But there’s a small price to
pay in terms of watts. The reduced-carrier
rig transmits just enough steady carrier to
provide a receiver with energy for the detec-
tion process. Not quite as efficient as sup-
pressing the carrier completely, but there
still is more sock to the audio signal as com-
pared with the conventional AM rig.

The operating principle of the DSRC rig
is the same as shown for the suppressed-
carrier unit with one exception. The two
tubes in the final stage are unbalanced slight-
ly so the 27-mc carrier cannot completely
buck itself out. (One method is to apply
more B+ voltage to one of the tubes.)

Anyone hearing the signal from a DSRC
rig is in for a mild surprise. The receiver
S-meter kicks with the voice, revealing that
most power is in the sidebands. This makes
the customary signal report in S-units some-
what inaccurate. With relatively little car-
rier present, the S-reading is lower than for
a conventional AM signal. For this reason,
it’s fairer to give a signal report on the basis
of voice quality and strength, rather than
steady carrier S-units.

S§SB. Topping the list of sideband systems
for CB is SSB, or single sideband. It is the

I-KC

AUDIO e

i v
)

Fig. 3. Transmitter pro-
duces carrier sidebands by
adding and subtracting 1-
ke. audio signal from the
27-mc. RF carrier signal.

most costly, has a raft of complex circuits,
but gives the power-hungry CBer the biggest
wallop of all. Here, the CB manufacturer
goes for broke. Not only does he suppress
the carrier, but one entire sideband as well.
Nearly all the punch of the transmitter final
is directed into amplifying that single side-
band. This makes it possible for two differ-
ent sideband stations to transmit on the same
channel at the same time . . . without inter-
fering with each other. A look at the SSB
system shows why.

In the conventional CB rig, or any of the
double-sideband models, both upper and
lower sidebands are transmitted. (Each, as
we've noted, contains the same audio infor-
mation.) To accept both sidebands, the re-
ceiver must have considerable bandwidth,
that is be wide enough to admit frequencies
lying above and below the 27-mc carrier.
The single-sideband receiver, on the other
hand, is only half as wide since it only needs
to admit one sideband. (In actual practice,
the SSB receiver is about 3 kc wide.) This
narrowing down of receiver response to an
upper or lower sideband area of a channel
gives the effect of doubling the CB band
from 23 to 46 channels! If, for example, an
SSB station is transmitting on the lower side-
band of channel 14, another SSB rig may
work channel 14’s upper sideband.

CARRIER
2 WATTS
LOWER SIDEBAND UPPEIR SIDEBAND
l —
> WATT 2 WATT
26.999 27.000 27.001

(FREQUENCY IN KC)

Fig. 4. Graph of how output power is divided
among three parts of CB signal. Carrier re-
ceives twice as much as its two sidebands.

» 27.001 KC {(UPPER)

TRANSMITTER
———> 27.000 KC{CARRIER)

FINAL RF
STAGE

A

A\ 26.999KC (LOWER)
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AUDIO
(To SCREENS}

FROM 0SC -» «
RF (TO GRIDS) |

DOUBLE
SIDEBAND
SIGNAL
TO ANT Fig. 5. Typical circuit for
suppressing RF  carrier.

RF from oscillator is ap-

plied to grids in push-
pull, plates are connected
in parallel. This causes

steady RF to buck itself
out. Audio is supplied to
screen grids in push-pull.

A simplified block diagram of how an
SSB signal is produced appears in Fig. 6.
It’s mainly a process of bucking out the
carrier in an early stage, then using a crys-
tal filter to slice off one sideband. The re-
ceiver section uses the identical filter to
narrow its response to one sideband. There’s
also an oscillator for completing the detec-
tion process, as in a double-sideband sup-
pressed-carrier unit. The SSB system is not
compatible with normal rigs. Picking up the
signal on a conventional receiver creates an
audio signal variously termed “monkey
chatter” or “Donald Duck.”

Sideband Performance. What can you
expect from the new rigs? In the double-
sideband units, you’re pleasantly rewarded
with a hefty boost in audio power. The single
sideband rigs do even better. But anyone
expecting to burn out receiver coils of CB
friends down the block should consider these
other factors. CB sideband provides a defi-
nite improvement in talk power—but does
not make CB a long-distance medium. Even
if the transmitter were to double power out-
put (and sideband does much bctter than
this), a person on the receiving end would

just barely notice the increase in his ear
or on an S-meter. The sideband systems
are more properly a method of greatly im-
proving an existing coverage pattern. Many
of the “shadow” or difficult areas are filled
in by the sideband signal; mobiles are heard
under tough conditions. To be sure, there
is a range increase, but a modest one. In
one test we made, an SSB-equipped mobile
travelled out some forty miles from base
while maintaining communications. Al-
though a conventional rig did almost as well
on distance, the sideband unit eliminated ag-
gravating flutter, noise and dead spots along
the way. It was remarkably quiet, too, in
terms of atmospheric background noise.
That sideband in CB won't increase range
by four or five times might be even crucial
to its existence. The FCC has repeatedly
warned that CB is a short-range service. So
far, there have been no rumblings from the
Commission about sideband spilling into
neighboring communities to cause excessive
interference. Sideband’s twin attractions—
solid coverage and doubling the number of
channels (in SSB)—should easily win over
many CB’ers tired of old-fashioned AM. M

ANT
CARRIER BALANCED DSB CRYSTAL SSB 27MC
MODULATOR FILTER AMP
A
AUDIO
MicC. D———
Fig. 6. Block diagram of a simplified SSB CB transmitter. Early stages
provide same functions described in Fig. 5. The DSB signal, however, is applied
to crystal filter for removing of one sideband. Then SSB signal is amplified.
Avcusrt, 1964
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The Revere M-2 accepts up to
20 cartridges, plays them au-
matically. Built-in amplifiers
deliver 9 watts per channel.
The M-2 model sells for $399.

Every inch counts inside
the Revere M-2, but the
machine is largely jam-
proof. Jacks on rear
panel may be used to
feed external amps or
speakers, and to con-
nect two microphones.

AUTOMATIC

TAPK

CARTRIDGE

PLAYER

No fuss, no bother—just 15 automatic hours of sound on tape!

OW would you like to have a tape re-
corder that automatically plays tape-
after-tape just like a record changer runs
through record-after-record? Think such a
gismo hasn’t been invented yet? Well you're
wrong. There’s an automatic tape player on
the market right now that makes playing
tapes every bit as easy as playing records.
All you have to do is pile on a stack of tapes,
push a button, and let ’er rip. Matter of fact,
this new tape recorder is even one up on the
record changer. It lets you hear entire tape

after entire tape, not just one side of a record
after another.

A product of 3M, the new machine is made
by the Revere-Wollensak Division. And,
take it from us, it’s quite a machine. It not
only threads and plays tape after tape, but it
even rewinds them when they’re through.
And, since it’s entirely automatic, you your-
self need hardly lift a finger, let alone touch
the tape.

Finger Control. The Revere is designed so
that push buttons control the entire opera-

Rap10-TV EXPERIMENTER
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tion. Once you’ve put the tapes in place and
pressed the “play” button, everything is auto-
matic from there on out. Depending on how
many tapes you've stacked up, the Revere
will give you up to 15 hours of stupendous
stereo. All you have to do is adjust volume
and tone to your liking, sink into your favor-
ite easy chair, and let the Revere take it from
there. Reject or repeat a tape now and then
by pushing the “change™ or “repeat” but-
tons if you feel like it. Otherwise, sit back
and listen. For this is a machine that cven
shuts itself off when the last tape is over!

The Inside Story. All right, vou ask, what
gives? What's the secret that enables this tape
recorder to do what other machines only
wish they could do? For an answer to these
questions, let’s go back a few years to the
days when the Revere automatic tape car-
tridge player was just an idea in an engineer’s
mind.

For years and years, it seems, a good many
individuals and concerns have been inter-
ested in taking some of the nuisance out of
playing tapes. But how? No one proved
able to come up with a very workable solu-
tion, and the people at 3M were as baitled
as cveryone else. So they did exactly what
any person does who’s smart enough to re-
alize he doesn’t have the answer. They tossed
the problem to someone else and asked what
he could do about it.

The gentleman 3M picked was Dr. Peter
Goldmark of CBS Laboratories, the very
person who had revolutionized the record in-
dustry a decade or so before with his 3315
rpm LP record. Could Dr. Goldmark design
a machine that would play tapes like a record
changer plays records? And could he keep
the machine on the simple side so someone
other than a seven-handed robot with an
MIT degree could operate the thing? Even
more important, could he keep the price
down so the King of Siam wouldn’t be the
only person who could afford onc?

Fortunately, Dr. Goldmark and 3M en-
gineers came through on every count. Since
a standard reel of tape didn’t scem very suit-
able for use on a tape changer, they devised
what’s known as a “tape cartridge.” Though
the tape’s still coiled up in its usual fashion,
all you see is a flat little plastic sandwich.

It was 3M’s next step to find a way to
cut the standard 7'2 ips tape speced down
enough so he wouldn’t have to cram upwards
of a half a mile of tape in the 333" x 314"
cartridge. Their solution? Design a special

(Continwed on page 105)

AvugusT, 1964

Pivoting plotform reveals cne secret of the
ingenious Revere. Once user has placed
tape cartridge in “load™ side of platfarm
(top phota), all subsequent operations are
fully aqutematic. Machine ‘‘senses” and
threads tape, plays entire selection, then
rewinds tape at high speed (photo above).
With rewinding completed, platform tilts
(photo beiow), causing cartridge to slide

into other half of platfarm (bottom photo).
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Universal

battery tester

By James Robert Squires

ATTERIES are as much a part of our
B everyday life as countless other con-
veniences which have now become necessi-
ties. It’s difficult to mention something that
hasn’t been converted to battery use. We are
a nation on the go and we take our radios,
flash cameras, walkie-talkies, shavers, and
even our battery powered tooth brushes right
along with us. As a normal result the aver-
age American household is knee deep in bat-
teries in various stages of charge. No mem-
ber of the family can be sure which batteries
are good and which are not. Often, unfor-
tunately, the good are thrown away with the
bad. This waste can be eliminated by build-
ing your very own universal dry-battery
tester.

What it can do. The tester’s range is de-
signed to test batteries up to 50 volts, and
provide battery loads up to 500 milliamperes
with the meter in the circuit and up to one
ampere with the meter out of the circuit.
Two very common loads for batteries are the
screw and bayonet-based pilot lamps. So,
two special sockets are provided for testing
batteries by using both lamp types.

A further useful feature of the tester is its §
ability to give some information as to the ,
expected life of the battery or batteries now |

used in your equipment. The test only re-
quires that you have a good idea of the nor-
mal load current drawn by the equipment.
The testing covers a broad spectrum of bat-
teries which typically includes the AA, AAA,
C and D cells. These four battery types can
be tested by types either as singles or as a
pair. The BATTERY SELECTOR switch,
S2, selects the appropriate battery holder
mounted on the rear of the tester.

Full-load testing. The most meaningful
static test a battery can pass is a terminal
voltage measurement under full load condi-
tions. For this reason three load arrange-
ments are possible with the universal dry-
battery tester. The first of these is a lamp
test. By using either the bayonet (BAY)
pilot lamp socket, SO2, or the screw, (SCW)
pilot lamp socket, SO1, a wide variety of
lamps can be used as a load.

MAMAL DA Arioany
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The second of these is a 25 ohm, 25 watt
rheostat, R1. The VARIABLE LOAD posi-
tion of the LOAD SELECTOR switch, S3,
connects the 25 ohm rheostat, R1 across any
battery selected by the BATTERY SELEC-
TOR switch, S2. Load currents up to 500
milliamperes are possible through the me-
ter. The meter is protected by a type 8AG
instrument fuse rated at 0.5 ampere.

The third load position connects the se-

Rapio-TV EXPERIMENTER
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Now you can test dry cells and know when to replace them

Bottom view of the tester showing location of parts. Follow constructicn hints on pages 29-34.

AAA

GROMMET

Back of the tester’s cover is just large enough to hold the four dual battery holders.
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lected battery across the EXTERNAL LOAD
white and black terminals, E7 and ES.

Picking the meter. In many of the applica-
tions of batteries their load current exceeds
100 milliamperes. For this reason a meter
having a 0- to 500 milliampere range was
selected. To bring up the ohms-per-volt sen-
sitivity to approximately 200, a 0-5 milli-
ampere meter movement, M1, was used. The
meter has an approximate internal resist-
ance of 127 ohms. A shunt resistor, R4, for
the M1 was constructed by winding 93.3
inches of No. 32 solid enameled copper wire
on a 100,000-ohm resistor body. The current
error for the tester purposes with this shunt
resistor is negligible. However the shunt is
used only for current measurements.

For voltage measurements the same 0-5
ma. meter movement is used. This enables
construction of a 200-ohms-per-volt meter
which in turn reduces the tester loading on
the battery or batteries under test.

Testing. Before starting battery test it’s a
good idea to measure the full-load drain on
those batteries commonly used in the various
gadgets in your house. The VARIABLE
LOAD rheostat, R1, can be set to draw an
identical load current. Then in future tests
typical load currents can be quickly set into
the tester. A normal load for many flash-
lights is between 200 and 350 milliamperes.
For each application it will be necessary to
establish your own lower limit of useful
battery voltage. Usually a 30 per cent volt-
age drop under load is sufficient cause to dis-
card a dry cell.

A rough estimate of future battery life
can be found by selecting an average full-
load current for this battery. Measure the
full-load voltage at this time. With the bat-
tery or batteries connected in the tester and
the METER SELECTOR switch, S1, set to
MILLI-AMPS, set the VARIABLE LOAD
rheostat, R1, for a load current 50 per cent
greater than average full-load current. If this
additional load applied for a short time
causes more than say a 30 per cent drop in
the battery voltage, it’s usefulness in that
application should be questioned.

In some battery applications there is only
a small load current drain. The 9 volt-
transistor battery is an example. Average
load current for this battery is 20 milliam-
peres. Caution should be taken never to
switch the LOAD SELECTOR switch, S3,
to VARIABLE LOAD when low-current
drain batteries are being tested. The LOAD
SELECTOR switch, S3, should always be

Panel lettering gives the tester a pro look.

E1—Jack, blue insulated midget banana (G. C.
Electro-craft type 33-220)

E2—Jack, green (like E1)

E3—Jack, yellow (like E1)

E4—Jack, red (like E1)

E5—Binding post, white (Superior DF30WTC)

E6—Binding post, black (Superior DF30BLC)

E7, E8B—Binding post, red (Superior DF30RC)

F1—Fuse, 0.5 ampere, instrument type 8AG

M1—DC milliommeter, 0-5 ma. (Emico Model
13 Edgewise)

R1—Rheostat, 25-ohms overwound (Ohmite
type 0147)

R2—-820 ohm, V,-watt, 10% resistor

R3—8.2k, Va-watt, 10 % resistor

R4—Meter shunt made from 93.3 inches of
#32 solid enabled copper wire (see text)

51—4 pole—3 position rotary switch (Use 4
pole—4 position Centralab type 2515)

52—1 pole—9 position rotary switch (Use 1
pole—1-10 position Centralab type PA-1001)

§3—1 pole—4 position rotary switch (Use 1
pole—11 position Centralab type PA-2001)

$O1—pPilot lamp socket, screw base (Dialco
type 505)

§02—Pilot lamp socket, bayonet base {Dialco
type 705)

1—Battery holder for 2AA-size cells {Keystone
type 140) }

1—Battery holder for 2 AAA-size cells {Key-
stone type 138)

1—Battery holder for 2 C-size cells {Keystone
type 174)

1—Battery holder for 2 D-size cells (Keystone
type 176)

1—Cabinet aluminum universal sloping-panel
6" W x 4" H x 4Y,” D (Bud type AC-1612)

1—Fuse holder, for meter back mounting (Little-
fuse type 383002)

Misc.—wire, solder, hardware, grommet, etc.

Estimated construction time: 5 hours
Estimated parts cost: $21.00

smmmmmmmmaooeesn PARTS LIST  wemesmmmumimmmimmme
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Considering the crowding of parts in the Universal Battery Tester, it is wise to follow
the parts layout and wire placement as illustrated in the pictorial diagram above.
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s3 4 VARIABLE LOAD

LOAD
SELECTOR
SWITCH

SCREW BASE
SOCKET

S0!

BAYONET BASE
SOCKET

ES|ER (8)
MET - E7. E8
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ELECTO o4 (RED)  {RED)
—MW— EXTERNAL LOAD
(SEE TEXT) [ECHINEES
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7
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SELECTOR T \
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(
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€5 E6
(WHITE) (BLACK)
—O+ -

El Isz les £E4
D [ AAA
{BLUE) {GREEN)(YELLOW) (RED}
VOLTAGE TEST TERMINALS

EXTERNAL BATTERY l
TERMINALS
AA

Be careful wiring the tester. Use colored leads to permit rapid wire fracing.

left at the EXTERNAL LOAD position. The
external load for a typical 9-volt battery used
in transistor radios is a 470-ohm, Y2-watt
resistor connected at the EXTERNAL
LOAD jacks, E7 and E8. You simply see
that the full-rated voltage is indicated on
meter M1. Use Ohm’s law to find loads.
There are four sections to the METER
SELECTOR switch, SI, wafer. The first
double section (A and B) selects the shunt
or multiplier resistor depending on the switch
setting. The next section (C) connects the
load switch to the battery switch during volt-
age measurements. The last section (D)
connects the meter either as an ammeter or
as a voltmeter during load test.
Construction. Start by taping a sheet of
white paper over the lower and sloping sur-
faces of the universal sloping panel chassis.

100
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A drill center diagram can then be laid
out on this white surface. Refer to the
photos for details. Drill and deburr all
holes. Refer to the rear view photo for
details on mounting the holders. The Adel
nibbling tool is handy for cutting the square
meter hole. All parts can then be mounted
except the meter and 25-watt rheostat.

When mounting the five-way terminals on
the thin aluminum chassis, file off the shoul-
der of the under-chassis insulator of the
terminal. This will assure a tight fit.

Now install the meter being careful not to
mar the plastic face. The schematic diagram
indicates the wiring connections. After the
meter selector switch, S1, has been wired
install the 25-watt rheostat, R1, and wire its
connections. Liberal use of the external jacks
on the tester allows workbench duties. u
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New Pirate

Broadcaster

There’s more than oilin off-shore operations foravid DX’ers

By Tom Kneitel, K3FLL/WB2AAI

RITISH DX’er D. C. Brightman, of Wol-
verton, Bucks, England, was the first to
report on signals from the newest shipboard
“pirate” broadcaster to RaDiO-TV EXPERI-
MENTER.

Mr. Brightman was monitoring the broad-
cast band with his Geloso G-209R receiver
when he first heard the station, “Radio Caro-
line” a few months ago. The frequency was
1500 kc/s, and the programming consisted of
12 hours of music. According to “Radio
Caroline’s” announcer, the station was
aboard a ship which was anchored 9 miles
off the coast of Essex, England.

“Pirate” broadcasters are, as you may
know, unlicensed radio stations which beam
their signals into countries which do not per-
mit commercial broadcasting. The “pirates”
sell commercial advertising time to com-
panies who wish to sell their products in these
countries—and since the stations are located
in international waters, it is frequently dif-
ficult for the “trespassed” nation to rid them-
selves of their unwanted, and unlicensed, sea-
board voice.

On 1500 kc/s. But the situation goes
deeper than broadcasting commercial jingles
into a country which doesn’t permit such
things. In the particular case of “Radio
Caroline,” the British Coast Guard became
upset because they claim that “Radio Caro-
line” is broadcasting on a frequency which is
used for communications with lightships.
This charge was promptly denied by a “Radio

Monitoring station operated by D. C. Bright-
man, Wolverton, Bucks, England. Receiver
on left is a National HRO-5T, on the right
is a Geloso G-209R. This is the equipment
used to monitor clandestine Radio Caroline.

Avgust, 1964
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Caroline” spokesman, who stated that their
frequency is “not used by anyone else.” A
check of .the DX Central records, however,
indicated that 1500 kc/s is shared with at
least 30 other legitimate broadcasters from
Australia to The Volcano Island, and this is
to say nothing of the countless North Amer-
ican stations on the channel. In addition,
“Radio Caroline” operates on a frequency
which is capable of jamming adjacent fre-
quency broadcasters in Portugal, Germany,
and Spain.

International Action. Eventually the
British government had all it could take from
“Radio Caroline” and requested the Interna-
tional Telecommunications Union (an
-agency of the United Nations) to see what
they could do to silence the station. The
British told the ITU that the station is using
two ten-thousand watt transmitters and is lo-
cated aboard the S.S. Caroline, a converted
passenger vessel flying the Panamanian flag.

The ITU will now communicate with the
Panamanian government to remind them that
there is an international agreement which
does not permit broadcasting from ships or
aircraft in international waters. In previous
situations of a similar nature, the ITU was
successful in having the Panamanian govern-
ment withdraw their flags from ships broad-
casting off the Dutch and Danish coasts.

Will it work this time? Eventually it will,
but chances are that “Radio Caroline” will be
silenced only to be replaced by another in
the long line of “pirates” which have been
providing juicy tidbits for DX’ers for many
years. A
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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. Progressive’ "Edu-Kits” Inc. now
has available their new 1964 catalog
featuring hi-fi, CB, Amateur, test
equipment in kit and wired form.
Also lists books, parts, tools, etc.

4, We'll exert our influence to get
you on the Olson mailing list. This
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 eight-page flyer listing the
latest in merchandise available, in-
cluding a giant $1 special sale.

7. Whether you buy surplus or new,
you will be interested in Fair Radio
Sales Co.’s latest catalog—chuck full
of buys for every experimenter.

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 paying drugstore
prices for tubes? Nationwide Tube
Co. will send you their special bargain
list! of tubes. This will make you light
up

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

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

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! Adstatic
Corp. has lots. Studio types, ham
types, recording 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, Electro-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
Argos 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-
ing 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.

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.

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.

their ads for additional information.

indicate
Consult

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

30. ‘““All the Facts” about Concord
Electronics Corporation tape record-
ers are yours for the asking in a free
booklet. Portable battery operated
to four-track, fully transistorized
stereos cover every recording need.

31. “The Care and Feeding of Tape
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 easier is yours from Switch-
craft, Inc, The cables, mike mixers,
and junctions are essentials!

38. An entirely new concept in cus-
tomizing electron tubes has generated
a new replacement line, Gold Lion
tubes give higher output and lower
distortion than ordinary production
high-fidelity tubes.

39. Got “‘furniture-sag”? Hmmm?
Adjustable Caster Co. thinks you’d
better level the shelf your turntable
sits on before you try to level the
turntable itself! Lots of data here.

Rap10-TV EXPERIMENTER
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KITS

41. Here’s a firm that makes every-
thing from television kits to pocket
stoves. The Conar catalog is yours for
the asking.

42. Here’s a 100-page catalog of a
wide assortment of kits. They’re
high-styled, highly-versatile, and
Heath Co. will happily add your name
to the mailing list. -

—-_—

53. When private citizens group to-
gether for the mutual good, some-
thing big happens. Hallicrafters, Inc.
is backing the CB React teams and
if you're interested in CB, circle #53.

54. A catalog for CB’ers, hams and
experimenters, with outstanding val-
ues. Terrific buys on antennas, mikes
and accessories. Just circle #54 to
get Grove Electronics free 1964 Cata-
log of Values.

Also see items 46 and 47.

If you decide, after reading, that this
is for you, their kits will let you build
your own!

65. Want power plus for your auto?
New Transistorized Ignition adds 20%
more MPG. 3 to 5 times more spark
plug life. Lower maintenance cost.
Free catalog and instruction booklet
available from Anderson Engineering.

TEST EQUIPMENT

43. A complete line of test equip: R thf qut meaﬁuregllent
. c < 55, Interested in CB or business- value per dollar.”” That’s what Elec-
ment as well as a wide assortment of (o0 " 5 0Ty on you will be inter- fronic Measurements Corp. says.

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.

45. A long-time builder of ham
equipment, Halicrafters, Inc. will
happily 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

48. Hy-Gain’s new l6-page CB an-
tenna catalog is packed full of useful
information and product data that
every CB’er should know about. Get
a copy.

49. Want to see the latest in com-
munication receivers? National Ra-
dio Co. puts out a line of mighty 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

ﬁnswers 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
Co. They also have a generator for
power in the field.

ested in the catalogs and literature
Mosley Electronics has to offer.

SCHOOLS AND EDUCATIONAL

56. Three new courses in marine
communication, aircraft communica-
tion, and guidance and mobile com-
munications are available from Na-
tional Radio Institute. The pamphlets
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 €asy to under-
stand.

58. 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 inside 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.

Looking through the catalogue they
send out, they very well might be
right!

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-
pared brochure from SONY Corp.
You’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

77. 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.

*
e e ] tom o wbart
encirclod soms 1o me as s0an ot possible 1 moers Lhave [ S benkien veauesed
| am enclosing 25¢ (no stamps) 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 45 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 ’
cITY STATE ____ZIp CODE
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Classified Ads only 55¢ per word, each insertion, minimum 10 words, payable in advance.

To be included in our next available RADIO-TV EXPERIMENTER, copy must be in cur

AGENTS WANTED

EARTHWORMS

New York Office by August 10th. Address orders to C. D. Wilson, Mgr., Classified
Advertising, RADIO-TV EXPERIMENTER, 505 Park Ave., New York, N. Y. 10022.

MONEY-MAKING OPPORTUNITIES

BARGAINS! Buy Wholesale!
money! Free Catalog! Norris,
Merrick Road. Lynbrook, N. Y.

WILL You test new items in your
home? Surprisingly big pay. Latest con-
veniences for home, car. Send no money.
Just your name. Kristee, 1751, Akron, Ohio.

AUTHOR'S SERVICE

Save
273-LH

PUBLISH your book' Join our successful
authors: publicity advertising promotion,
beautiful bagks. All subjects invited. Send
for free manuscript report and detailed
pooklet, Carlton Press, Dept. SMH.
Fifth Avenue, New York 11

AUTO PARTS & ACCESSORIES

AUTO Air Conditioners. Free wholesale
price list. Hayden, Drawer 2208. Holly-
wood. Florida.

BOOKS & PERIODICALS

DREAM Book $2.00. Walter Kazaks,
234 East 58th Street, New York 10022.

BUSINESS OPPORTUNITIES

I Made $40.000 a Year by Mailorder.
Helped others make money! Start with
$10.00—Free Proof. Torrey. Box 3566-T.
Oklahoma City 6, Okla.

MAIL-ORDER Merchandise that sells-
repeats. Generous profits. Orders drop
shipped. New offer sent each month for
one year. Literature imprinted in your
name, Details free. General Enterprises.
Box 303, Island Park, N. Y.

EARN $2.50 hour assembling our small
Lures and Flies for stores. Write: Lures,
Lake Village 15, Arkansas.

EXCELLENT Profits Mailing Baby Cat-

alogs. Gifts for New Mothers and Grand-
mothers. Details, catalog, 25¢. (Refund-
able). Wilkin, Box 401-IOF. Decatur, Ill.

MAKE Money At Home. Learn Invisible
Reweaving at home. New approved method
makes clothing damages disappear. Free
details. No obligation. Eastern Reweaving
School. Room 49HR, Main Street. Hemp-
stead. New York.

“HOW To Establish Your Own Success-
ful Mail Order Business.”” new information
packed, 24 page booklet free. Direct Mail
Guides. Inc., 10-C7,. 4227 Herschel Build-
ing. Dallas, Texas.

NEW amazing portable 49¢ meal. Spare-
time neighborhood selling and Area Whole-
salers wanted, Details free. Send $1.00 for
three meals. Comidex Corporation, New
Canaan 41, Conn.

$120.00 PROFIT selling water condi-

tioners. Free details. No cards. Give
experience. Dewco, Box 17B., Nedrow,
New York 13120.

MAIL Baby Catalogs Imprinted with
your address to New Mothers for Big
Profits! Details. Catalog. 25¢. Volz-SMI11,
Ypsilanti, Mich.

CAMERAS & PHOTO SUPPLIES

AT last! Build your own supersensitive
light meter from complete kit with easy
to follow instructions. Send $19.95 to Kit
Division, Science & Mechanics. 505 Park
Ave.. New York 22. Money completely
refunded if Kit returned within ten days
for any reason,

104

BIG Money Raising Fishworms and
Crickets. Free Literature. Carter Farm-O.
Plains, Georgia.

EDUCATION & INSTRUCTION

OIL Color Photographs at Home. Good
spare-time income, interesting hobby.
New. easy method aqualifies you for imme-
diate earnings. Write for Free Booklet,

“*Magic of Photo Coloring.”” Hamilton
Studios, Box 39, Dept. T-14. Claymont.
Delaware.

That Pulls
wihat b Foy and
thew 10 Say Tt

Wd;rh fs
Weight In Gold

Make your classified ad pay! This hand-
book fells how—with examples; included
is a Credit Certificate worth $2.00 to-
ward the cost of a classified ad in S & M.
For a copy of '"How to Write a Classi-
fied Ad That Pulls,’”" send $1.00 to C. D.
Wilson, Science & Mechanics, 505 Park
Ave., New York 22, N. Y.

FLORIDA LAND

FLORIDA Water Wonderland: Home-
sites, Cottagesites, Mobilsites. Established
area. $390.0¢ Full Price, .00 Month.
Swimming, Fishing, Boating, Hunting,
Golfing. Write Lake Weir 103, Silver
Springs. Florida.

FOR INVENTORS

INVENTIONS needed
manufacturers.
tion write Kessler Corporation,
Fremont, Ohio.

immediately for
For additional informa-
C-70F1,

MEN-WOMEN! Start Money-Making
Plastic Laminating Business at home in
spare time. Material that costs 11¢ brings
back $2.58. No canvassing or selling but
mail orders bring in $20.00 a dayv. Write
for full particulars free. Rush name on
postcard to Warner. Room CL-426J, 1512
Jarvis. Chicago 36. T1l.

EASY to start rubber stamp business at
home in spare time. Make up to $3.80 an
hour without experience. Facts free.
Write to Roberts. 1512 Jarvis, Room
CR-426J, Chicago 26.

MODERN Ideas! For mother and baby.
Send 25¢. H. Flannery, 105 Knollwood
Drive, Cherry Hill, N. J. 08034.

HOW To Make Money Without Any?

For information. send 10¢ stamp. Good-
time. Box 4812, Chicago 60680,
PATENT SERVICE

PATENT Searches, $6.00! For free

“Invention Record” and ‘‘Important In-
formation Inventors Need."' write: Miss
Hayward, 1029-D Vermont., Washington 5.
District of Columbia.

PERSONAL

MIGHTY Mite Surprise Package. 25¢.
Greyhouse. 7000 Monmouth. Ventnor. New
Jersey.

PETS—DOGS, BIRDS, RABBITS, ETC.

MAKE big money raising rabbits for us.

Information 25¢. Kenney Brothers, New
Freedom, Penna.
RADIO & TELEVISION
7" TV test tube—$6.99. Tubes—6146—

$2,95: 6211 (12AU7 equiv.) 39¢. 3 for $1.00.
Germanijum diodes, tested, equiv. 1N34,
IN60. etc.. 30 for $1.00. Tophat silicon
rectifiers. 750 MA—1000 piv 75¢. Tran-
sistors. tubes, resistors. condensers, etc..
bargain priced. Free catalog. Arcturus
Electronics, Dept. RTV, 502—22nd St.,
Union City. N. J. 07087.

C-B'ERS Ground Plane Antennas.
$9.95 and up. Dealers® wanted.
circular, Komet Electronics, P.O.
Tilton, New Hampshire 03276.

List

FOR SALE—MISCELLANEOUS

FORMICA covered Table Tops 31x19x34
$3.95 Postpaid U.S.A. Pattern—White with
Gold Fleck. Almack Co., 1448 McLemore.
Memphis, Tennessee 38106.

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

MAGIC TRICKS, JOKER NOVELTIES
& PUZZLES

FREE—Big Magician's Catalog—Houdini
sensational, Escapes, handcuffs. mystify-
ing tricks, stage illusions, jokes. Write
Heaney Magician, Oshkosh, Wis.

MISCELLANEOUS

HAIR Dryer. To Fit On All Vacuum
Cleaners. Only $2.49—Complete with in-
structions. Send for yours today., Dealer
prices sent with order—if requested.
Steeves, 307 Main, Oliver, British Colum-
bia, Canada.

waany amaricanradinhistaons cam.

FREE Electronics Catalog. Tremendous
Bargains. Electrolabs. Dept. C-520 NN,
Hewlett, New York 11557,

CONVERT any television to supersensi-
tive, big-screen oscilloscope. No electronic
experience necessary. Only minor changes
required. Illustrated plans $2.00. Relco-
A30. Box 10563. Houston 18, Texas.

REMAILING SERVICE
SPECIAL Remailing 25¢. $3.00 Receiv-
ing System. Smith, 914-H Pueblo Street.,
Boise, Idaho.

START YOUR OWN BUSINESS

START your own credit collection busi-
ness. Men and women full or part time.
Earnings unlimited. Free details. Write
Viking Enterprises, Inc., Masonic Building,
Uhrichsville, Ohio.

TREASURE FINDERS

TRANSISTOR Treasure Detectors locate
buried gold. silver. coins. Kits, assembled
models. $19.95 up. Free catalog. Relco-
A30, Box 10563, Houston 18, Texas.

Rap1o-TV EXPERIMENTER
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Automatic Tape
Cartridge Player

(Continued from page 95)
ultra-narrow-gap recording head, and also
perfect a sensitive, ultra-low-noise tape that
would give hi-fi sound at the phenomenally
low tape speed of 174 ips.

Success. With 3M’s helping hand, Gold-
mark again came through with flying colors.
And today, the Revere automatic tape
cartridge player is just as real as his now-
ubiquitous LP record. Toss a stack of blank
cartridges on the Revere, and you can record
enough 4-track stereo for a whole weekend’s
listening enjoyment. Pile a bunch of pre-
recorded cartridges on the machine about

dinner time, and you’ll have music enough to
last well into the Late Late Show.

Using the Revere to record mono or stereo
from a microphone or radio amounts to little
more than inserting a plug or two, pushing
a button, and adjusting the level controls.
And, while the sound from its built-in speak-
ers should satisfy all but the most exacting
hi-fi buffs, a couple of output jacks make it a
simple matter to hook the Revere up to your
present stereo system.

One thing you can’t do with the Revere is
edit tapes, of course, since it’s a little hard to
crack open those plastic cartidges. But then,
this is hardly a drawback worth worrying
about. After all, how much more can you ex-
pect from a machine that comes across with
as much as the Revere does? B

BCB

Booster

(Continued from page 78)

It is important that the BCB
Booster he aligned carefully
so that it tracks accurately.
Trimmer capacitor screws (one
of two pointed out by screw-
driver) are used to align the
RF preamplifier to signals on
the high end of the BC band.

Avugusr, 1964
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the booster. If you get oscillations at full
gain try changing the input ground, or con-
nect the booster to an electrical ground such
as a water pipe—this will usually eliminate
oscillations.

If the oscillation persists, reduce the boost-
er’s gain by backing off on R3. There’s
plenty of reserve gain and the little bit lost
in eliminating instability won’t be noticed.

Built as described, you’ll find the BCB
Booster a hot performer. Changes or modi-
fications to the BCB Booster’s circuit are not
recommended.

If you have a mind to, you can eliminate
output jacks J4 and JS5 and install a coaxial
cable connector to serve instead. Nothing
tricky here, except be sure to connect the
red lead from RF output transformer, T2, to
the center terminal on the jack and the blue
lead to the shell. B

IT HAPPENED BEFORE

“You mean you've been putting all
this down on tape?!”
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Volume 42, No. 1
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

HITE’S RADIO LOG was founded

by Charles DeWitt White in Provi-
dence, R.I. as an extension of his earlier
publishing activities which, in turn, were a
continuation of the business established by
his father: the publication of city directories,
street guides and municipal tax guides.

In the early days of broadcasting, the
compilation of a list of operating stations
and their frequencies was no simple task.
Prior to the Dill-White Radio Act of 1927,
if a feed merchant, auto dealer, barber or
undertaker wanted to advertise his wares or
services, he had only to select a frequency
and go on the air.

Nevertheless, Mr. White’s directory pub-
lishing experience had convinced him that he
could successfully assemble a radio log, and
in 1924 he justified his conviction with The
Rhode Island Radio Call Book, following
this shortly after with White’s Triple List of
Radio Broadcasting Stations.

In 1927 the two publications were merged,
nationwide distribution was established and
in ensuing years related publications, such as
Sponsored Radio Programs, Radio Announc-
er's Guide, Short-Wave Schedule Guide and

Every effort has been made to ensure accuracy of the
information listed in this publication, but absoclute
accuracy is not guaranteed and of course, only in-
formation available up to press-time could be in-
cluded. Copyright 1964 by Science & Mechanics Pub-
lishing Co., a subsidiary of Davis Publications, Inc.,
505 Park Avenue, New York, New York 10022,

a special Canadian edition of White’s Radio
Log (which has had its title shortened to the
one it bears today), were also issued. The
Log reached a combined circulation of well
over 1,000,000 copies at one time.

The 1927 Fall-Winter issue of the Log
listed 701 U.S. Stations. Most powerful were
WEAF (now WNBC), N. Y., with 50,000
watts, KDKA, Pittsburgh, WGY, Schenec-
tady, and WIZ (now WABC), N. Y., each
with 30,000 watts; WGN-WLIB, Chicago,
with 15,000 watts; and Boston’s WBZ, also
with 15,000. Five stations listed (one a Jun-
ior High School in Norfolk, Va.) operated
on a mighty 5 watts.

In 1957, Mr. White, who was then 76
years old, died in his sleep. His heirs sold all
rights in and to the Log to the publisher of
ScieNCcE & MEcHANICS and in January of
1958 the first edition of White’s Radio Log,
Vol. 35, No. 1, was published as a special
supplement to the Rap10-TV EXPERIMENTER.

From 1958 to the end of 1961, the Log
was published in each semiannual issue of
Rap1o-TV, EXPERIMENTER until the begin-
ning of 1962 when the magazine was pub-
lished quarterly. Beginning with the Feb-
ruary/March 1964 issue, Rap10-TV EXPERI-
MENTER has been published bi-monthly.

With six issues a year hitting the news-
stands throughout the United States, Canada
and many other countries, it was necessary
that White's Radio Log undergo its first maj-
or format change in over two decades. In-
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creased listings due to the growth of VHF
and UHF television and FM broadcasting
have made it an almost impossible task to
present the complete Log every two months
with the listing accuracy demanded by the
users. Add to these listings, stations located
in Canada, Mexico and West Indies, and you
can begin to imagine the enormous task it is
to assemble White’s Radio Log. To further
increase the scope of the Log, the Short-
Wave Section has been revised, and the sta-
tion listings increased in scope and number.
Complete details on the Short-Wave Section
appear immediately before that section.

In this issue of White’s Radio Log we
have included the following listings: U.S.
AM Stations by Frequency, Canadian AM
Stations by Frequency, U.S., Puerto Rico,
and Canadian FM Stereo Stations (a new
listing), U.S. Commercial Television Stations
by States, U.S. Educational Television Sta-
tions by States, Canadian Television Sta-
tions by Cities, and the World-wide Short-
Wave Stations. You will note that the U.S.
and Canadian AM station listings have been
separated. The number of AM broadcast
stations for both nations has grown consid-
erably through the years and separate listings
will simplify the updating process. The FM
stereo station listing was added to the Log
because of the countless requests we received
from readers. Splitting of the U.S. Televi-
sion stations into commercial and educational
listings will prove its value in the next few

years as the number of educational UHF TV
stations swell the ranks of TV broadcasters.

In our next issue, October/November,
1964, the Log will contain the following list-
ings: U.S. and Canadian AM Stations by Lo-
cation, U.S. FM Stations by States, Canadian
Stations by Location, Mexican and Cuban
AM Stations by Location, and the expanded
Short-Wave Section. The short-wave listings
will always be completely revised in each
issue of White’s Radio Log to'insure 100 per
cent up-to-date information leaving nothing
to chance.

In the December/January issue of Rapio-
TV EXPERIMENTER, the Log will contain the
following listings: U.S. AM Stations by Call
Letters, U.S. FM Stations by Call Letters,
Canadian AM Stations by Call Letters, Can-
adian FM Stations by Call Letters, and the
expanded Short-Wave Section.

Therefore, in any three consecutive 1964
issues of Rabplo-TV EXPERIMENTER, you will
have a complete cross-reference listings of
White’s Radio Log that is always up-to-date.
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
White’s Radio Log format an unbeatable

reference. .

Q@UICK REFERENCE INDEX

U.S. AM Stations by Frequency.................108
Canadian AM Stations by Frequency............118
U.S., Puerto Rico, and Canadian FM Stereo Stations.119
U.S. Commercial Television Stations by States....120
U.S. Educational Television Stations by States....122
Canadian Television Stations by Cities..........122
World-Wide Short-Wave Stations...............123
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U. S. stations listed alphabetically by states within groups.
kilocycles; W.P., watt power; d—operates daytime only.

Ke.

540—555.5

KVIP Redding, Calif.
KFMB San Diego, Calif.
WGTO Cypress Gardens,

Wave Length

Florida

WDAK Columbus, Ga,
KBRV Soda Springs. ldaho
KWMT Ft, Dodge. lowa
KNOE Monroe, La.

WDMV Pocomoke City, Md.

WBIC Islip, N.Y.
WETC Wendell Zebulon,

WARO Canonsburg, Pa.
WYNN Fiorence, S.C.
WDXN Clarksville, Tenn.
WRIC Richlands, Va.

550—545.1

KEN) Anchorage, Alaska
KOY Phoenix, Ariz.
KAFY Bakersfield. Calif.
KRA) Craig. Colo.

YR Orange Park, Fla.
GA Gainesville, Ga,
V) Wailuku, Hawaii
M Concordia, Kansas
| Columbus, Miss,
D St. Louis, Mo.

PR Butte, Mont.

R Buffalo, N.Y.

BM Statesville, N.C.
YR Bismarck. N.Dak.
RC Cincinnati, Ohio
C Corvallis, Oreg.
LM Bioomshurg, Pa.
AB Ponce, P.R.
WXTR Pawtucket, R.1.
KCRS Midland, Tex.
KTSA San Antonio, Tex.
WDEV Waterbury, Vt,
WSVA Harrisenburg, Va,
KAR{ Blaine, Wash,
KMRE Spokane, Wash,
WSAU Wausau. Wis.

560—535.4

WOOF Dothan, Ala.
KYUM Yuma., Ariz.
KSFO San Fran., Calif,
KLz Denver, Colo.
QAM Miami, Fia.

D Chicago, IIl.

IK Middlesboro, Ky.
AN Portland. Maine
RB Frostburg, Md.

YN Springfield, Mass.
TE Munrue. Mich.

8 Minn.

T0 Snrmnﬂeld Mo.
0?‘ Great Falls, Mont,
A
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ilan, N,
Philadelphia. Pa.
lS _Columbia, S.C.

HBQ Memphis, Tenn.
LVI Beaumont, Tex.
KPQ Wenatchee, Wash.
WJILS Beckley, W.Va.

570—526.0

WAAX Gadsden, Ala,
KCNO Aflturas, Calif.
KLAC Los Angeles, Calif,
WGMS Washington. D.C
WACL Waycross, Ga,
WKYB Paducah, Ky.
WVMI Biloxi, Miss.
KGRT Las Cruces, N.Mex.
WMCA New York. N.Y.
WSYR Syracuse. N.Y.
WWNC Asheville, N.C.
WLLE Raleigh, N.C.
WKBN Youngstown, Onm

xssz:
5]
r3

WNAX Yank.on, S.Dak,
WFAA Dallas, Tex.
108’

Elizabeth City. N.C.

U.S. AM Stations by Frequency

W.P. | Ke. Wave Length W.P.
'WBAP Ft, Worth, Tex, 5000
KLUB Salt Lake City, Utah 5000
5000d | KV1 Seattle, Wash, 5000
5000 | WMAM Marinette, Wis. 5000
50000 | 580—516.9
000l wABT Tuskegee, Ala, 5004
5000d KABI Ketchikan, Alaska 1000
5000 | KTAN Tueson, Ariz. 5000
500d | KMJ Fresno, Calif, 5000
2504 | KUBC Montrose, Colo, 5000
wDBO Orlando, Fla, 5000
5000d | WGAC Augusta, Ga, 5000
2604 | KFXD Nampa. )daho 5000
250d | WILL Urbana. 11l 000d
1000d | KSAC Manhattan, Kans, 500
1000d | WIBW Topeka, Kans. 5000
KALB Alexandria, La., 5000
WTAG Worcester, Mass. 5000
WELO Tupelo. Miss. 1000
KANA Apaconda, Mont, 1000
2009| WAGR Lumberton, N.C. 500
5000 wIN Ashland. Oreg. 1000
1000 | wHP Harrisburg. Pa, 5000
1000 | wKAQ San_Juan, P.R, 5000
1000d | KoBH Hot Springs, S.Dak, 500d
5000 | wRKH Rockwood, Tenn.  1000d
1000 KDAV Lubbock. Tex. 500d
5000d | WLES Lawrenceville, Va.  500d
1300 | WCHS Charleston, W.Va. 5000
1303 WKTY LaCrosse, Wis. 5000
gggg 590—508.2
5000 | KHAR Anchorage, Alaska 5000
5000 | WRAG Carrollton, Ala. 1000d
5000 | KBHS Hot Springs, Ark. 5000d
1000 | KF XM San Bernardino. Cal. 1000
5000 | KTHO Tahoe Valley, Calif. 1000d
1000 | KCSJ Pueblo, Colo. 000
5000 | WOLP Panama City, Fta, 1000
5000 | WPLO Atlanta, Ga, 000
5000 | KGMB Honolulu, Hawaii 5000
000 | K1D Idaho Falls, idaho 5000
5000 | WBBY Wood River, {ll. 500d
500d | WVLK Lexington, Ky. 5000
5000 | WEE{ Boston, Mass, 5000
WKZO Kalamazoo, Mich. 5000
KGLE Glendive, Mont. 500d
WOW Omaha, Nebr. 5000
5000d WROW Alhan)’. N.Y, 5000
1000 WGTM Wilson. N.C. 5000
5000 KUGN Eugene, Oreg. 5000
5000 | WARM Scranton, Pa. 5000
5000 | WMBS Uniontown, Pa. 1000
5000 KTBC Austin, Tex, 5000
500d KSUB Cedar City, Utah 1000
5000 WLVA Lynchburg, Va. 1000
1000 KHQ Spokane, Wash. 000
10004 | £00—499.7
5000 wms Enterprise. Ala. 1000
5000 | KCLS Flagstaff, Ariz, 5000
5000 | KVCV Redding. Calif. 1000
1000 | KOGO San Diego, Calif. 5000
560 | KZIX Ft. Collins, Colo. 1000d
5000 | WICC Bridoeport, Conn. 5000
5000 | WPDQ Jacksonville, Fla, 000
5000 | WMT Cedar Rapids. lowa 5000
5000 | WWOM New Orleans, La.  1000d
5000 | WFST Caribou. Maine 5000d
5000 | WCAO Baltimore. Md. 500
WLST Escanaba. Mich. 1000d
WTAC Flint, Mic 100
KGEZ Kalispell, Munt. 2000
5000 | WCVP Murphy, N.C. 1000d
5000 | WSJS Winston.Salem, N.C. 5000
5000 KSJB Jamestown, N.D. 5000
000 | W FRM Coudersport, Pa. 1000d
5000 | WAEL Mayaguez, P.R. 1000
1000 | WREC Memphis, Tenn, 5000
4004 | KROD EI Paso, Tex. 5000
5000d | KERB Kermit, Tex, - 1000d
5000 | KTBB Tyler. Tex. 1000
30001 610—491.5
00d | WSGN Birmingham, Ala. 5000
5000 KFAR Fairbanks, Alaska 5000
5000 | KAVL Lancaster, Calif, 1000
000 | KFRC San Francisco. Calif. 5000

Ke. Wave Length W.P.
WTOR Torrington. Conn. 1000d
WICD Miami., Fla. 5000
WMEL Pensacola, Fla, 500d
WCEH Hawkinsville, Ga. 500d
WRUS Russellville, Ky. 500d
KDAL Duluth, Minn. 5000
WDAF Kansas City, Mo. 5000
KOJM Havre, Mont. 000
KCSR Chadron, Nebr. 1000d
WGIR Manchester, N.H, 5000
KGGM Albuquerque, N.Mex. 5000
WAYS Charlotte, N.C. 5000
WTVN Columbus. Ohio 5000
WIP_Philadelphia. Pa, 5000
KILT Houston, Tex. 5000
KVNU Logan, Utah 00
WSLS Roanoke, Va, 5000
WHPL Winehester, Va, 500d
KEPR Kennewick, Wash, 5000
620—483.6

KTAR Phoenix. Ariz. 5000
KNGS Hanford. Calif, 1000
KWSD Mt. 8hasta, Calif. 1000d

KSTR Grand Junction. Colo. 5000d

WSUN St, Petersburg. Fia. 5000
WTRP LaGrange, Ga, 1000d
KWAL Wallace, idaho 1000
KMNS Sioux City, lowa 1000
WTMT Louisville, Ky. 500d
WLBZ Bangor, Maine 5000
WIDX Jackson. Miss. 5000
WVNJ Newark, N.J, 5000
WHEN Syracuse, N.Y. 5000
WDNC Durham, N.C. 5000
KGW Portland, Oreg. 5000
WHJB Greenshurg. Pa, 1000
WCAY Cayce, S.C. 500d
WATE Knoxville, Tenn. 5000
KWFT Wichita Falls, Tex. 5000
WVMT Burlington, Vt, 5000
WWNR Beckley, W.Va, 1000
WTMJ Milwaukee, Wis. 00
630—475.9

WAVU Albertville. Ala. 1000d
WIDB Thomasville. Ala. 1000d
KJNO Juneau, Alaska 1000
KVMA Magnolia, Ark. 1000d
KIDD Monterey, Calif. 1000
KHOW Denver, Colo. 5000
WMAL Washington, D.C. 5000
WSAV Savannah, Ga. 5000
WNEG Toeeoa, Ga. 500d
KiDO Boise, idaho 5000
WLAP Lexington, Ky. 5000
KTIB Thibodaux, La. 500d
WIMS Ironwood. Mich, 1000
KDWB So. St, Paul, Minn, 5000
KXO0K St. Louis. Mo. 000
KGVW Belgrade, Mont. 1000d
KOH Reno, Nev, 5000
KLEA Lovington, N.Mex. 500d
WIRC Hickory. N.C, 1000d
WMFD Wilmington, N.C. (00
KWRO Coquilie. Oreg. 5000d
WEJL Scranton. Pa. 500d
WKYN San Juan, P.R. 5000
WPRO Providence. R.I. 5000
KGF X Pierre, S. Dak. 200d
KMAC San Antonio, Tex, 000
KSXX Salt Lake City, Utah 1000d
KGDN Edmunds, Wash. 5000d
KZUN Opportunity, Wash.  500d
640—468.5

iKF1 Los Angeles, Calif. 50000
w0l Ames, lowa 5000d
WHLO Akren, Ohio 1000
WNAD Norman, Okla. 1000d
650—461.3

KORL Honolulu, Hawall 10000
WSM Nashville, Tenn, 50000
KIKK Pasadena, Texas 250d
660—454.3

KMEO Omaha., Nebr. 500d
WNBC New York, N.Y. 50000

awnann amaricanradichictan cam.

Abbreviations: Kc., frequency in
Wave length is given in meters.

Ke, Wave Length W.P.
WESC Greenville, S.C. 10000d
KSKY Dallas, Tex. 1000
670—447.5
WMAQ Chicago. I1Il. 50000
680—440.9
KNBR San Fran., Calif. 50000
WPIN St, Petersburg, Fla, 1000d
WCTT Corbin, Ky. 1000
WCBM Baltimore, Md. 10000
WNAC Boston, Mass, 50000
wDBC Eseanaha, Mich, 10000
KFEQ St. Joseph, Mo. 5000
WINR Binghamton, N.Y. 1000
WRVM Rochester, N.Y. 250d
WPTF Raleigh, N.C. 50000
WISR Butler, Pa, 250d
WAPA San Juan. P.Rico. 10000
MPS Memphis, Tenn. 10000
KBAT San Antonio, Tex, 50000
KOMW Omak. Wash, 1600d
WCAW Charleston, W.Va, 10000
690—434.5
WVOK Birmingham. Ala. 50000d
KEOS Flagstaff, Ariz. 1000
KEVT Tutson, Ariz. 250d
KBBA Benton, Ark. 250d
KAP! Pueblo, Colo. 250d
WADS Ansonia, Conn. 500d
WAPE Jacksonville, Fla, 000
KULA Honolulu, Hawaii 10000
KBL) Blackfoot, Idaho 1000d
KGGF Coffeyville. Kans. 10000
WTIX New Orleans, La. 5000
KTCR Minneapolis, Minn.  500d
KSTL St. Louis, Mo. 1000d
KEYR Terrytown, Nebr. 1000d
KRCO Prineville. Oreg. 1000d
WXUR Media, Pa. 5
KUSD Vermillion, S.Dak. §000d
KHEY El Paso, Tex. 10000
KPET Lamesa, Tex. 250
KZEY Tyler, Tex. 250
WCYB Bristol, Va. $0000d
WNNT Warsaw, Va. 250d
WELD Fisher, W.Va. 500d
700—428.3
WLW Cincinnati, Ohlo 50000
710—422.3
WIKRG Mobile, Ala. 1000
KMPC Los Angeles, Calif. 50000
KBTR Denver, Colo. 5000
WGBS Miami, Fla. 50000
WROM Rome. Ga. 1000d
KEEL Shreveport, La, 50000
WHB Kansas City. Mo. 10000
WOR New York, N.Y. 50000
DZ H Manila. P.l. 10000
WKJB Mavaguez, P.Rico 1000
WTPR Paris, Tenn. 250d
KGNC Amarillo, Tex. 10000
KURV Edinburg. Tex. 250
KIRO Seattle, Wash, 50000
WODSM Superior. Wis. 5000
720—416.4
WGN Chieago, 11I. 50000
730—410.7
WIMW Athens, Ala. 1000
KFQD Anchorage., Alaska 10000
KSUD w. Memphis, Ark. 250
WKTG Thomasville. Ga. 1000d
KLOE Goodland, Kans. 1000d
WFMW Madlsunwlla Ky 500
WMTC Van Cleve, Ky. 1000d
KTRY Bastrop. La. 250d
WARB Covington, La, 256d
WITO Bath. Maine 1000d
WACE Chicopee, Mass, 5000d
KWRE Warrenton, Mo. 1000d
KWOA Worthington. Minn. 1000d
KURL Billings, Mont. 500d
KVOD Albuguerque, N, Mex. 1000d
wDOS Onsonta. N.Y. 1000d
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Ke. Wave Length
WFMC Goldsboro, N.C.

Oreq.
WNAK Nanticoke, Pa.
WPIT Pittsburgh, Pa.
WPAL Charleston, S.C.
WLIL Lenoir, Tenn,
PCN Grand Prairie, Tex.
SVN Ogden, Utah
WPIK Alexandria, Va,
WMNA Gretna, Va.
KULE Ephrata, Wash.
WXMT Merrill, Wis.

740—405.2

WBAM Montgomery, Ala.
KUEQ Phoenix, Ariz.
KGLM Avalon, Calif.
KCBS San Francisco, Calif.
KSSS Colo. Springs, Colo.
KVFC Cortez, Colo,

FSG Boca Raton, Fla.
KM K Blountston, Fla.
KIS Orlando, Fla.

YME Boise, Idaho

LN Oiney, L.

OE Oskaloosa, lowa

OP Newport, Ky.

TAO Cambridge, Mass.
KPBM Carlsbad, N.Mex.
WGSM Huntington, N.Y.
WMBL Morehead City, N.C.
WPAQ Mount Airy, N.C.
KRMG Tulsa, OKkla,

AC San Juan, P.Rico
AW Barnwell, S.C.
RJ Humbolt, Tenn.
1G Tuliahoma, Tenn.
RH Houston, Tex.
KCMC Texarkana, Tex.
WBCI Williamsburg, Va.

750—399.8

WSB Atlanta, Ga,
WBMD Baltimore, Md.
KMMJ Grand Island, Neb.
WHEB Portsmouth, N.H.
KSEO Durant. Okla.
KXL Portland, Oreg.
WPDX Clarksburg, W.Va.

760—394.5

KGU Honolulu, Hawaii
WJR Detroit. Mich.
WCPS Tarhoro, N.C.
WORA Mayaguez, P.R.

770—389.4

KUOM Minneapolis, Minn.
WCAL Northfleld, Minn.
WEW St. Louis, ‘Mo.
KOB Albuquerque, N.Mex.
WABC New York, N.Y.
KXA Seattle, Wash,

780—384.4

WBBM Chicago, 111,
WIJAG Norfolk, Neb,
WCKB Dunn, N.C.
WBBO Forest City, N.C.
KSP1 Stillwater, Okla.
WAVYA Arlington, Va.

790—379.5
WTUG Tuscaloosa, Ala.

ot
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KABC Los Angeles, Calif.
E Leesburg. Fla.

N Miami Beach, Fla.
| Atlanta, Ga.

U Brunswick, Ga.

A Cairo, Ga.

0 Kealakekua, Hawaii
T Boise, Idaho

S Beardstown, Il

X Colby, Kans.

Y Louisville, Ky.

M Bumford, Me.

W Saginaw, Mich.

C Magee, Miss.

L Billings, Mont.
NY Watertown, N.Y.
V Wellsville, N.Y.

C Thomasville, N.C.
0 Fargo, N. Dak.

L Albany, Oreg.
AEB Allentown, Pa.
P1C Sharon, Pa.

EAN Providence, R.1.
WBD Bamberg, S.C.
ETB Johnson City, Tenn.
MC Memphis, Tenn.
HT Houston. Tex.
YO Lubbock, Tex.

TA Bianding, Utah
{G Mount Jackson, Va.
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W.P.|Ke. Wave Length W.P. | Ke. Wave Length W.P.
1000d| WTAR Norfolk, Va. 5000 | WSTH Taylorsville, N. C.  250d
1000d | KGM I Bellingham, Wash. 5000 | KSHA Medford. Oreg. 1000d
1000d | KNEW Spokane, Wash. 5000 WAMO Pittsburgh, Pa, 1000d
loﬂgoﬂg WEAQ Eau Claire, Wis. 5000 \xlglé FI’-hlladelmgaé Pa. l?ggg:
aurens, >.0U.
0 e WIYK Kaogile Tak,  Ionae
1 5 , Tex.
1000d | WHOS Becatur, e o ooey| KPAN Hereford, Tex. 250d
500d " - KSFA Nacogdoches. Tex. 1000d
1000d | KINY Juneau, Alaska 50001 KONO San Antonlo, Tex, 5000
5000d KAGH Crossett, Ark. 250d KWHO Salt Lake (.‘:» D
10004 | KVOM Morriiton, Ark. 250d 2 Yl'“ n o 1000d
10004 | €UZZ Bakersfieid, Calif. 250d |\ b A Emporia. V. a1 Wil
1000d | KDAD Weed, Calif. 1000d | SIBRY Oak Hill, W.va.  10000d
KBRN Brighton, Colo. 500d WF’(}Y e, o
D Ipmehie, aleah - SR
alatka, Fla. |
500000 | WIAT Swainstoro, Ga. 10004 870—344.6
asey, |l 2 Glendale, Calif, 50d
10000d | KXIC lowa Gity, fowa 1000d | RSN Sendater Cobwail 3000
50000| wBOK New Orleans, La.  1000d| ww| New Orieans, La. 50000
1000 | wCCM Lawrence, Mass. 1000d | wKAR E. Lansing, Mich. 5000d
1000d| WVAL Sauk Rapids, Minn. 5000| wHCU ithaca, N.Y. 000d
1000d | KRE| Farmington, Mo. 1000d | wGTL Kannapolis, N.C.  1000d
1000d | KDBM Dillon, Mont. 1000d | W HOA San Juan, P.R. 5000
2 &';"E%”oif’"%“t'; REE, '223?. KJIM_Ft. Worth, Tex. 250
a Ci a. F ille, Va, 1000d
10004 | KPDQ Portland. Ores. 1dood WY AT, VO
WCHA Chambersburg, Pa. | J—
'2504 WEAS Greer S0 2304 ?vscoas 3::0.\!7«:“ N.Y. 50000
reer, S.C. ) , N.Y.
1000d { WDEH Sweetwater, Tenn. 1000d | WRRZ Clinton, N.C. 1000d
?Ogg: KDBD gumas, Tct —_ gggg WRFD Worthington, Ohio  5000d
KBUH Brigham City, Utal
"So000 w»s(sg Hontington, W.v 70004 Gl = H
untington, W.Va. f
f000d | WIS Waumata. wis. " 50000 WES Shlrean M \ o Sho0s
|gggg 810—370.2 KBYE Okla. City, Okla. 1000d
2300 \'f(v‘l;gos?ndr';na";gf'?' ﬁn’d"" *980d 900—333.1
1ana 18, . N N
50900 | WYRE Annapolis, Md, 2504 | WATY Birmingham, Ala,  1000d
500d | KCMO_Kansas City, Mo.  50000| WEOQK fonile, fla 900
WGY Schenectady, N.Y. 50000 | Wigd 8 PIRL kM atacka 10000
WKBC N.Wilkesboro, N.C. 1000d | &8 208 ts: o b
s0000| WCEC Rocky Mount, N.C.- 1000d |\ g1 E Fresno, Calif. 1000d
{0004 | WEDO McKeesport, Pa.  1000d| ¢ Ggp west Covina, Cal. _250d
100004 | WKVYM San Juan. P.R. 25000 v jw | Georgetown, Del.  5000d
1000d WMTS Murfreesboro, Tenn. 5000d WSWN Belle Glad'e, Fl;a. 1000d
50d - WMOP Ocala, Fla. 1000d
5121000 820—365.6 WCGA Calhoun, Ga. 1000d
1000d | WAIT Chicago, 1N, 5000d | WCRY Macon, Ga, 250d
WIKY Evansviile, Ind. 250d | WEAS Savannah, Ga. 5000d
wOsU Columbus, Ohio 5000d | KSIR Wichita, Kan. 250d
10000| WEAA Dallas, Tex. 50000( WKYW Louisville, Ky. 1000d
s0000 | WBAP Ft, Worth, Tex, 50000 VII(V'IR.E:‘ rakmllle. llfy. 50(5)35
akdale, La.
1000d| 830—361.2 WCME Brunswick, Maine  1000d
. i WA aylord, Mich, 0
KiKI Honolulu, Hawail 250 KTIS Mianeapolis. Minn,  1000d
wCceco Mllrlmeanlolls. Ntlmn. 5?%‘33 WDDT Greenville, Miss 1000d
sooed | KOFY Kalisnell, Mont. 03| KFAL Fulton, Mo, 1000d
5000d | CBOA Kennelt, Mo, 94 | KISIC Columbus, Neb 1000d
1000d | WNYC New York, N.Y. 1000 wo};v gaShall'l"NNaYr. Igggg
50000 — B oonville, [}
50000 840—356.9 W KAJ Saratoga Springs,
1000d | WTUF Mobile, Ala. §000d N.Y, 250d
WRYM New Britain, Conn. 1000d | wAYN Rockingham, N.C. (000d
WHAS Louisville, Ky. 50000 WIAM Williamston, N.C. 1000d
50000 WVPO Stroudsburg, Pa. 250d %’:«g gartno. gh[i)ak. I%%d
anton, 0
foond | 8503527 e fremnt e 2
irmi w earfield, Pa.
1000d | WY DE Birmingham. Ala. (3000 N philadelphia, Pa.  1000d
250d | KICY Nome, Alaska WKXV Knoxville, Tean, 10004
1000d | KOA Denver, Colo, 50000 WCOR Leb T b 500d
WRUF Gainesville, Fla. 5000 | WAPT Atel AN Tean. 2004
WEAT W. Palm Beach. Fla. 1000) i‘Mco Conros. Tox. 500d
sogd | '\10, Hito, Havwaii soao2 | KFLD Floydada. Tex. 250d
H (] ass,
00d | wiKBZ Muskegon, Mich. 1000 | KCLW Hamilton, Tex. §(5,3"
1099| KFUQ St. Louis, Mo. 50004 | WODY Bassett, Va, Na00d
000d| wKIX Raleigh, N.C. 10000 {J\FC waunwnv a o)
WJW Cleveland, Ohio 10000] KUEN Wenatchee, Wash.
%%%% a“\g% Johnstown, Pa, |0880 WATK Antigo, Wis, 250d
E Readin a. 1000
oo\ wika Rl Fin. b 910-—329.5
orfolk, Va.
1000d| KTAC Tacoma,’ Wash. 1000 .‘(V:E‘;é‘ é’l,;‘{;:’n"l';;:;\ﬁ';k 55“]3‘?5
1000d — K Ytheville, Ar
500d 860—348.6 KAMD Camden, Ark. 1000
5000d | WHRT Hartselle, Ala, 250d | KDEQ El Cajon, Calif. 1000
000 | WAM! 0pp, Ala. 1000d | KEWB Oakland, Calif. 5000
1000d | K1FN Phoenix, Ariz. 1000d | KOXR Oxnard, Calif. 1000d
5000 | KOSE Osceola, Ark. 1000d | KPOF nr. Denver, Colo. 5000
1000d | KWRF Warren, Ark. 50d | WHAY New Britain, Conn. 5000
5000 | KTRB Modesto. Callf. 10000| WPLA Plant City, Fla. 1000d
1000 | WOWW Naugatuek, Conn. 250d | WGAF Valdosta, Ga. 5000
1000¢ | WAZE Clearwater, Fla. 500d | KBGN Caldweli, 1da. 1000d
it ke gue T, T i) WARS Ce S
anta, W b a
t000 | WDMG Douglas, Ga. 5000d | KQTY Salina, Kans. 00000
5000 | WMRI1 Marion, ind. 250d | WLCS Baton Rouge, La. 1000
1000d | KWPC Muscatine, lowa 250d | WAB) Bangor, Maine 5000
000( KOAM Pittsburg, KKans. 10000 WFDF Flint, Mich. 5000
1000d | WSON Henderson, Ky. 00d | WCOC Meridian, Miss. 5000
1000d | WAYE Dundalk, Md. 1000d | KOYN Billings, Mont. 1000d
00| WSBS Gt. Barrington, Mass., 250d | KYSS Missoula, Mont. 1000d
5000 KNUJ New Ulm. Minn. 1000d | KBIM Roswell, N.Mex, 5000d
5000/ WMAG Forest, Miss. 00d | WLAS Jacksonville, N.C. d
1000d | KARS Belen, N. Mex. 250d | KCJB Minot, N.Dak. 1000
1000d ' WFMO Fairmont, N.C. 1000d ! WBRJ Marietta, 0.

Ke. Wave Length  W.P.
WPFB Mlddletown. Ohilo 1000
KGLC Miami, Okla. 1000
KURY Brookings, Oreg. 1000d
WAVL Apollo, Pa, 1000d
WGB! Scranton, Pa, 1000
WSBA York, Pa. 5000
WPRP Ponce, P.R. 5000

WNCG North Charleston, S.C. 500d
WORD Spartanburg, 8.C. 500!
WICW Johnson City, Tenn.
WEPG S. Pittsburgh, Tenn.
KNAF Fredericksburg, Tex. |
KRIO McAilen, Tex. 5
KRRV Sherman, Tex.
LL Salt Lake City, Utah 5000
TR White River Junction,
Vermont 1000d
NL Rlchmond, Va. 5000
YE Roanoke, Va. 1000d
ORD Pasco, Wash. 1000d
KIX1 Seattle, Wash. 1000

KISN Vancouver, Wash. 1000
WHSM Hayward, Wis. 5000d
wDOR Sturgeon Bay, Wis, 1000d
920—325.9
WCTA Adalusia, Ala. 5000
WWR Russellville. Ala. 1000d
KARK Little Rock, Ark 5000
KLOC Ceres, Calif. 500d
KDES Palm Snrmns. Calif. 1000d
KVEC San Luis Obispo, Cal. 1000
KREX Grd. Junction, Cele. 5000
KLMR Lamar, Colo. 1000
WMEG Eau Gallie, Fla. 1000d
WGST Atlanta, Ga. 5000
WVOH Hazelhurst, Ga. 500wd
WGNU Granite City, Iil, 500d
WMOIK Metropolis, {lIl. 1000d
WBAA W, Lafayette, ind. 5000
KFNF Council Bluffs, ia. 5000
WTCW Whitesburg, Ky. 5000d
WBOX Bogalusa. La. 1000d
KT0C Jonesboro, La. 1000d
WPTX Lexington Pk., Md, 500d
WMPL Hancock, Mleh 1000d
KDHL Faribault, Minn. 1000
KWAD Wadena, Minn. 1000
KRAM Las Vegas, Nev. 1000
KOLO Reno, Nev. 1000
KQEO Albuguerque, N.Mex. 1000
WTTM Trenton, N.J. 1000
WKRT Cortland, N.Y. 1000

WGHQ Kingston, N.Y,

WIRD Lake Placid, N.Y, 1000
WBBB Burlington, N.C. 5000d
WMNI Columbus, Ohio 1000
KGAL Lebanon, Oreg. 1000
WHKVA Lewistown, Pa. 1000
WJAR Providence, R.I. 5000
WTND Orangeburg, S.C. 000d
KEZU Rapid City, S.Dak, 1000d
WLIV Livingston, Tenn. 1000d
KELP El Paso, Tex. 1000
KECK Odessa, Tex. 1000
KTLW Texas City, Tex. §000d
KITN Olympla, Wash, 1000d
KXLY Spokane, Wash. 5000
WMMN Fairmont, W.Va. 5000
WOKY Milwaukee, Wis. 5000
930—322.4
WETO Gadsden, Ala. 0d
KTKN Ketehlkan. Alaska 1000
KAPR Douglas. Ariz. 1000d
KFGT Flagstafi, Ariz, 1000d
KHJ Los Angeles, Calif, 5000
KNGL Paradise, Calif. 500d
KIUP Durango, Colo. 5000
WKSB Milford, Del. 500d
WHAN Haines City, Fla. 1000
WIJAX Jacksonville, Fla. 5000
WKXY Sarasota, Fla. 000
WMGR_Bainbridge, Ga. 5000
KSEI| Pocatello, idaho 5000
WTAD Quincy, Il 000
WHON Centerville, Ind.
WKCT Bowling Green, Ky. (000
WFMD Frederick, Md. 5000
WREB Holyoke, Mass. 5004
WBCK Battle Creek, Mich. 5000
KKIN Aitkin, Minn. 1000d
WSLI Jackson, Miss. 5000
KWOC Poplar Bluff, Mo, 5000
KOF I Kalispell, Mont. 5000d
KOGA Ogallala, Nebr. 500d
WWNH Rochester, N.H. 5000d
WPAT Paterson, N.J. 5000
WBEN Buffalo. N.Y 5000
WSOC Charlotte, N.C. 5000
WITN Washington, N.C. 5000
WEOL Elyria, Ohio 1000
WKY Okiahoma City, Okla. 5000
KAGI Grants Pass, Oreg. 5000
WCNR Bloomsbhurg, Pa. 000d
KSON Aberdeen, S.D. 1000
WSEV Sevierville, Tenn. 5000d
KDET Center, Tex. 1000d
KITE San Antonio, Tex, 5000
WLLL Lynchburg, Va, 1000d
109
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WHITE'S Ke. Wave Length W.P. Xe. Wave Length w.P.
WBOC Salisbury, Md. 5000 | WONE Dayton, Ohio 5000
WFGM Fitchburg, Mass, 1000 | WILK Wilkes-Barre, Pa, 5000
WHAK Rogers City, Mich. 5000d | WAZS Summerville, S.C, 500d
KLTF Little Falls, Minn, 500d |[WRBI Winnsboro, $.C. 500d
WABG Greenwood, Miss 1000 | KDSJ Deadwood. S.Dak, 1000
KFVS Cape Girardeau, Mo, 5000 | wSiX Nashville, Tenn, 5000
KNEB Scottsbiuff, Nebr, 1000 | KFRO Rosenberg, Tex. 1000d
KRlYKKRFarnhimktun, N.Mex. Igggg &18#10(; Rg:hﬂtelld liiltah 5000
oswell, N. Mex. ristol, Va 5000
WEAV Plattsburg, N.Y. 5000 [ WMEK Chase City, va, 500d
Ke.  Wave Length  W.P.| Ak Dailas, N.C. 1000d | KUTI Yakima, Wash, 5000d
WFTC Kinston, N.C, 5000 | WHAW Weston, W.Va, 1000d
KENY Bellingham-F erndale, WWST Wooster, Ohio 1000d | WCUB Manitowoe, Wis. 1000d
. Wash. 1000d | KGWA Enid, Okla. 1000 | WPRE Prairie duChien, Wis, 1000
\z%\é g::rti';ﬂgﬂuy\:’-h- 13333 ::lli‘AyDL lélarlna:h Falls, Oreg, 5000d
an, . arlisie, Pa. 000d P
WLBL Auburndale, Wls. 5000d | wADP Kane, Pa. fooou 990—302.8
WATS Sayre, Pa. 1000d
940—319.0 WBEU Beaufort, S.C. 1000d | W w oo a1 10004
. WBMC McMinnville, Tenn. 500d | wTCB Flomaton, Ala. 5004
KHOS Tucson, Ariz. 250 | |KIMP Mt. Pleasant, Tex. 1000d | K TKT Tueson, Ariz. 10000
KFRE Fresno, Calif. 50000 | KGKL San Angelo, Tex. 5000 s Pltjtlg " er
wm; arookﬁelgl Conn. lggoog KOVO Provo, Utah 5000 k('fuo Slaniaul;g;'hg?a"()ahf mogg
iami a. B 0
WMAZ Macod, Ga. 0000 | AUE giomtand: wasn.  oog | Opmer Cole T 10004
aipahu, Hawai i Shawano, Wis. iami
WMIX Mt. vernon, N, 5000d | V1M LAb 1000 f wFAB Miami, Fia. 5000
KIOA Des Moines, lowa 10000 WHOO Orlando, Fla. 50000
WCND Shelbyville, Ky. 970—309.1 wDwD D_awsm]. Ga. t000d
WYLD New Orleans, La.  1000| oo (o WG'V(';LH”'“?S';"'% Ga. i gggg
WIOR South Haven, Mich, 1000d iy Taml on, Ala. 5000d | KTR onoluiu, Hawal
wCPC Houston, Miss. 50000d ‘IA(’VWM sl"l:Y. ALIa Al 5080 WC'IAZZ Carthage, (1. lg(](]ltil
R S yMEaucoraie: 500 | KX Cmesboror Ark. 10004 | WA YVs, ‘axpers fnd. 12904
KVSH valentine, Nebr.  5000d | [t onee gt ATt L o LAk Jova 0d
WENC Fayettoville, N.C. 10000 KCHY Cohehallacalty 000 KRSL Russell, Kans. 5
WCIT Lima, Ohio 250d KBEE Megest a, @ IB' h000 WIMR New.‘(IJrlearIS, La. 250d
KGRL Bend, Oreg, 1000d | (FEF Ploblo. Colar 1000d | WERM. Ciare, v 2304
WESA Charleroi, Pa. 250d | W'y free . Gl 500 WCRM &'m- 'g"eh- .
WGRP Greenviile, Pa, 1ao0d { W EA A TaMR. Fla 50004 | WABO Wayneshoro, Miss. 2504
WIPR San Juan, P.R, 10000 | o v ob inia Gﬂ 30004 KRMO Monett. Mo. 250d
KIXZ Amarillo, Tex. 5000 e B Hawai 000 | SSVE Artesia, N.M 1000
KTON Belton, Tex. 000d KAYT Rul g;_( Ia[:;a':g IOIDOd WEEB Southern Plnes. 'N.C. 5000d
KATQ Texarkana, Tex, 1000d | Waray Sprm‘ﬂeld ) 1000 WJEH Gallipolis, Qhio 1000d
WNRG Grundy, Va. 000d WAVE Lv? syl"e Ky $000 WTIG Massillon, Ohio 250d
KQOT Yakima, Wash.  ~250d | WOV JToriuilis 1% 1000 | wBa Phiindeionia Pa.  sao00
WFAW Ft. Atkinson, Wis. 250 WCSHD P,:E(elrad";}. MI\::‘M 5283 WVSC Somerset, Pa. 250d
950—315.6 WESO Suuthbridge, Mass. 10004 WiRS Movaguez, F.R. oo
WRMA Montgomery, Ala,  1000d shoeming. Mich.  5000d| wAKN Aiken, S.C. 00d
KxJK Forrest City. Akrk 50004 n’&(A"QMAt:m“"Mimn“h' 3004 N #l'é%‘:ﬁtlse'rzﬁr'.'"' 10004
mith, Arl | Py .
KaH{ avburm, Caill. sioog | 00K Billings; Mant, 8000 KTih Goaumant, Tox 1000
™M enver. Célo. 501 y ’ N .
WLOF Oriando, Fla. 5000 \II(V\JI;'g hﬁa‘:ﬁ"ﬁu"“' g%%g KNIN Wichita Falls, Tex. 10000
WGTA Summerville, Ga. 5000d KDGE Bopmre N m 10004 KDYL Tooele. Utah 1000d
WGOV Valdosta, Ga. 5000 Si a, N. M. WNRV Narrows, Va. 1000d
KBOI Boise, idaho s000| WEBR Buffalo, N.Y, 5000 | WANT Richmond. va. 1000d
KLER Orofino, Idaho 1000d | WCHN Norwich, N.Y. 500d | wiKLS Sparta, Wis. 250
h WRCS Ahoskie, N.C. 1000d
WAAF Chicago. ((l. 1000d | B A G {0004
WXLW Indianapolis, ind. 5000d | WW!T Canton. N.C. so00 | 1000—299.8
KOEL Oclwein, towa 1000 | R R Y abula, Ohio 200 A
KJRG Newton, Kans, 500d . WCFL Chicago, 11, 50000
WBVL Barbourville, Ky.  1000d | WATH Athens, Ohio 1000d | WSPF Hickory, N.C. 1000d
WAGM Presque Isle, Maine 5000 I'zé‘mc go‘;'tsla-m?kg ;ggg KTOK Okla, City. Okla, 5000
WORL Boston, Mass. 5000 | 430 Sw Pittsburah, pa. 3000 | KSE4 Soveman, Tex, zod
WW)J Detroit, Mich 01 wiMX Florence S.C. 3000 KGRI Henderson, Tex. 250d
KRS! St. Louis Park, Minn,1000d | \(agf ALctih Tex 1000d | YHWE Rutland, Vt. t000d
WBKH Hattiesburg, Miss, 5000d |  'BSN Crane. Tex. Looog | WBNB Charlotte Amalie,
KLIK Jefferson City, Mo. 5000d | kNOK Ft. wWorth, Tex. 1000d Virgin Islands 1000
KLHS Lordsburg, N. Mex. 1000d |y yv| Christiansted, V. 1. 5000 | <OMO Seattle. Wash. so000
WHVW Hyde Park, N.Y. 500d | wypR Danville, Va. ~ ~  1000d 1
W Bty I 1000 | WBVA Waynesboro, Va. 500 010—296.9
113 . ;, - .
WPET Greensboro, N.C.  5000d | oW Sokaney, Wash, (3000 KCAC Phaenix, Ariz. sood
KYES Roseburg, Oreg. 1000d] i o Madison, Wis. 5000d tle Rock. fs 6000
WNCC Barneshoro, Pa. 500d | wyGL Saperior, Wis. 2004 | KERS Slitle Rae NATICI 0000
WPEN Philadelphia, Pa. 5000 [ ALY K elano, Calif. 5000
WBER Moncks Corner, S, C. 500d KCMJ Palm Sprgs., Calif. 1000
WSPA Spartanburg, S.C. 5000 | 980—305.9 S Avsanlkrans Calif, " 10000d
KWAT Watertown, S.Dak. 1000 WONURCrestyiewsyra: (000d
WAGG Franklin, Tenn. 1000d | WiLF gla"g"& AIRI L WZRD Jacksonville l%;m'i'&a CEL
KDSX Denison, Tex. 500 ig Delta, aska 100
KPRC Houston, Tex. 5000 ( KINS Eureka, Calif. 5000 | WINQ Tampa, Fla, 50000d
KSEL Lubbock, Tex. 5000 | KEAP Fresno, Calif. 500d | WGUN Decatur, Ga. 50000d
WXGI Richmond, Va,. 5000d | KFWB Los Angeles, Calif. 5000 | KATN Boise, tdaho 0004
KMER Kemmerer, Wash. 1000 [ KCTY Salinas, Calif. 0d ( WCSI Columbus, Ind. 500d
KJR Seattle, Wash, 5000 | KGLN GlenwoodSprgs,,Colo. 1000d | KSMN Mason City, lowa  1000d
WERL Eagle River, Wis.  1000d [ WSUB_Groton, Conn. 000d | KIND Independence, Kans. 250d
WKAZ Charleston, W.Va.  5000) WRC Washington, D.C. 5000 | KDLA DeRidder, La. 1800d
WKTS Sheboygan, Wis. 500d| WDVH Gainesville, Fla,  5000d | WSID_Baltimore, Md. 1000d
KMER, Kemmerer, Wyo. 1000 | WTOT Marlanna, Fla. 1000d | WMRT Lansing. Mich. 5000d
WBOP Pensatola, Fla 00d [ WRCR Maplewood, Minn,
960—312.3 WLOD Pompano Beach, Fla. (000d | WMOX Meridian, Miss. 10000
* WKLY Hartwell, Ga. 1000d | KCHI Chillicothe, Mo, 250d
WBRC Blrmingham, Ala. 5000 | WPGA Perry, Ga 500d | KXEN Festus, Mo. 50000d
WMOZ Mobile, Ala, 1000 | WRIP Rossville, Ga. 500d | KRVN Lexington. Nebr.  25000d
WCVQ Kodiak, Alaska 2501 KUPI tdaho Falls, Idaho  1000d | WCNL Newport. N.H. 250d
KOOL Phoenix, Ariz, 50001 KSGM Chester, Il 500 | WINS New York. N.Y. 50000
KAVR Apple Valley, Calif. 5000d | WITY Danville. 111, 1000 | WABZ Albermarle, N.C,  1000d
KNEZ Lompoe, Calif. 500 | KREB Shreveport, La. 5000d | WFGW Black Mountain,
KABL Oakland, Calif. 5000 | WCAP Lowell. Mass. 1000d . .C. 10000d
WELJ New Haven. Conn. 5000 | WDMC Otsego, Mich, 500 | WELS Kinston, N.C. 1000
WGRO Lake City, Fla. 500d | WPBC Minneapolis, Minn, 5000 | WIO! New Boston, Ohio 1000d
WICM Sebring. Fla. 000d | WAPF MecComb, Miss 1000d | KBEV Portiand, Oreg. 1000d
WFAZ Albany, Ga. 5000d | KMBC Kansas City, Mo, 5000 | WUNS Lewisburg, Pa. 250
WRFC Athens, Ga. 5000 | KLYQ Hamilton, Mon 1000d | WHIN Gallatin, Tenn. 1000d
KSRA Salmon, ldaho 1000d | KVYLY Fallon, Nev. 5000d [ WORM Savannah, Tenn, 250d
WDLM E. Moiine, [Ii. 1000d | KICA Clovis, N. Mex. 1000 | KBUY Amarillo, Tex. 5000
WSBT South Bend, Ind. 5000 | KMIN Grants, N. Mex, 1000d | KODA Houston, Tex. 1000d
KMA Shenandoah, lowa 5000 | WTRY Troy, N.Y. 5000 | KAWA Waco, Tex 10000d
WPRT Prestonsburg, Ky, 5000d| WiKLM Wilmington, N.C. 5000d | WELK Charlo(teswlls va. 1000d
KROF Ahbeville, La, 1000d | WAAA Win.-Salem, N.C. {000d [ WMEV Marion, va. 1000d
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Ke. Wave Length

WPMH Portsmouth, va. 5000d
WCST BerkeleySnrns W.Va, 250d

W.P.

WSPT Stevens Pt,, Wis. 1000d
1020—293.9

KGBS Los Angeles, Calif. 50000
WCIL Carbondale, til. Iﬂ(l(ld
WPEO Peoria, {il. 1000d
KDKA Pittsburgh, Pa. 50000
1030—291.1

WBZ Boston, Mass. 50000
KCTA Corpus Christi, Tex. 50000d

1040—288.3

KHVH Honolulu, Hawall 5000
WHO Des Moines, lowa 50000
KIXL Dallas, Tex. 1000d
1050—285.5

WRFS Alexander City, Ala, 1000d
WCRI Scottshoro, Ala. 250d
KVLGC Little Rock, Ark, 1000d
KOFY San Mateo, Calif. 1000d
KWSO0 Wasco, Calif, §000d

KLMO Longmont, Colo. 250d
WIJSB Crestview, Fla, 1000d
WIVY Jacksenville, Fia. 1000d
WHBO Tampa, Fla. 250d
WRMF Titusville, Fla. 500d
WAUG Augusta, Ga, 5000d
WBIE Marietta, Ga. 500d
WMNZ Montezuma, Ga. 250d
WDZ Decatur, (ii. 1e00d
WKWRB Plymouth, ind,
KNCO Garden City. Kans. 1000d
WNES Central City, Ky. 500d
KLPL Lake Providence, La. 250d
KCIJ Shreveport, La. 250d
KVP) Villa Platte, La. 250d
WMSG Oakland, Md. 500d
WQMR Siiver Sprg., Md. 1000d
WPAG Ann Arbor, Mich. 5000d
KLOH Pipestone, Minn. 10c0d
WACR Columbus, Miss. 1000d
KMIS Portageville, Mo. 250d
KSIS Sedalia, Mo 1000d
KLVC Las Vegas, Nev. 500d
WBNC Conway, N.H. 1000d
WSEN Baldwinsville, N.Y. 250d
WSTS Massena, N.Y. 1000d
WHN New York, N.Y, 50000
WFSC Frankiin, N.C. 1000d
WLON Lincolnton, N.C. 1000d
WWGP Sanford, N.C. 1000d
WZIP Cincinnati, Ohio 1000d
KCCO Lawton, Okla, 250d
KF MJ TulsaqOkia, 1000d
KUBE Pendleton, Oreg. 1000d
KEED Snrmnﬁeld Oreg. 1000d
WBUT Butler, Pa. 1000d
WWDS Evereft, Pa, 250d
WLYC Williamsport, Pa. 1000d
WSMT Sparta, Tenn, 1000d
KLEN Killeen, Tex. 250d
KFAZ Liberty, Tex. 250
KPLA Plainview, Tex. 1000d
KCAS Slaton, Tex. 250d
WGAT Gate City, va. 250d
WBRG Lynchburg, va. 1000d
WCMS Norfolk, Va. 1000d
KBLE Seattle, Wash. 1000d
WCEF Parkersburg, W, Va. 5000d
WECL Eau Claire, Wis, 1000d
WLIP Kenosha, Wis. 250d
KWiVv Douglas, Wyo. 250d
1060—282.8
KUPD Tempe. Arlz, 500
KPAY Chico, Calif. 10000
WNOE New Orleans. La. 50000
WHFB Benton Harbor,

Mich. 1000d
WMAP Monroe, N.C. 250d
WHOF Canton. Ohio 5000
WRCV Philadelphia, Pa. 50000
WRIJS San German, P. R 250
1070—280.2
WAPI Birmingham. Ala. 50000
IKNX Los Angeles, Calif. 50000
WVCG Coral Gables. Fla. 1000d
WIBC Indianapolis, Ind. 50000
KFDI Wichita, Kans, 10000
KHMO Hannibal. Mo. 5000
WHPE High Point. N.C. 1000d
WMIA Arecibo, P.R. 500
WFLI Lookout Mtn., Tenn, 10000
WDIA Memphis, Tenn, 50000
KOPY Alice. Tex. 1000
WKOW Madison. Wis. 10000
1080—277.6
KSCO Santa Cruz, Calif. IOO(]O
WTIC Hartford. Conn. 50000
WKLO Louisville, Ky, 5000
WOAP QOwasso. Mich. 1000d
WUFO Amherst, N.Y, 1000
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Ke. Wave Length W.P
WEWO Laurinburg, N.C. 1000d
WMVR Sidney, 250d
KWIJJ Portland, Oreg 50000
WEEP Pittshurgh, Pa. 1000d
KRLD Dallas, Tex. 50000
1090—275.1

KAAY Little Rock, Ark. 50000
WCRA Effingham, il 250d
KHAI Honolulu, Hawail 5000
KNWS Waterloo, {owa 1000d
WBAL Baltimore, Md. 50000
WILD Boston, Mass. 1000d
WMUS Muskegon, Mich, 1000d
WERB Garden City, Mich.
WKTE King, N.C. 500d
KING Seattle, Wash. 50000
1100—272.6

KFAX San Francisco, Calif. 50000
WLBB Carrolliton, Ga. 250d
WHLI Hemnstead N.Y. 10000d
KYW Cieveland, Ohio 50000
WGPA Bethichem, Pa. 250d
1110—270.1

WALT Tampa, Fla, 50000d
KIPA Hilo, Hawaii 1000
WMBI Chicago, I1l, 5000d
KFAB Omaha, Nebr, 50000
WBT Charlotte, N.C. 50000
KBND Bend, Oreg. 5000
WNAR Norristown, Pa. 500d
WVIP Caguas, P.R. 250
WHIM Providence. R.1. 1000d
WPHC Waverly, Tenn, 1000d
KDRY Alamo Heights, Tex, 1000d
1120—267.7

WUST Bethesda. Md, 250d
KMOX St. Louis, Mo, 50000
WWOtL Buffalo, N.Y. 1000d
KCLE Cleburne, Tex. 250d
1130—265.3

KRDU Dinuba, Calif. 1000
KSDO San Diego, Calif. 5000
KLEY Kailua, Hawaii 1000
KW KH Shreveport, La. 50000
WCAR Detroit, Mich. 000
WDGY Minneapolis, Minn. 50000
WNEW New York, N.Y. 50000
1140—263.0

KRAK Sacramento, Calif. 50000
WMIE Miami, Fla. 10000
KGEM Boise, ldaho 10000
WSIV Pekin, 11, 5000d
KLPR Oklahoma City, Okla. 1000d
WITA San Juan, P.R. 500
KS00 Sioux Falls, S.Dak. 10000
KORC Mineral Wells, Tex. 250d
WRVA Richmond. Va. 50000
1150—260.7

WBCA Bay Minette, Ala. 1000d
WGEA Geneva, Ala. 000d
WIJRD Tuscaloosa, Ala. 5000
KCKY Coolidge, Ariz. 1000
KXLR No. Little Rock, Ark. 5000
KFSG bLos Angeles, Calif. 2500
KRKD Los Angeles, Calif. 5000
KJAX Santa Rosa, Calif. 5000
KGMC Englewood, Colo, 1000d
WCNX Middletown, Conn, 500d
WDEL Wilmington. Del. 5000
WNDB _Daytona Bch., Fla. 1000
WTMP Tampa, Fla. 5000d
WFPM Fort Valley, Ga. 1000d
WIJEM Valdosta, Ga. 1000d
WGGH Marion, 1), 5000d
WIRL Rockford, 11, 500d
KWKY Des Moines, lowa 1000
KSAL Salina, Kans. 5000
WMST Mt. Sterling, Ky. 500d
WLOC Mumfordville, Ky. 1000d
WJBO Baton Rouge, La. 5000
WGHM Skowhegan, Maine 5000d
WHMC Gaithersburg, Mo, 1000
WCOP Boston, Mass. 5000
WCEN Mt, Pleasant, Mich. 5000
KASM Albany, Minn, 1000d
WXTN Lexington, Miss. 500d
KRMS Osage Beach, Mo. 1000d
KSEN Shelby, Mont, 1009
KDEF Albuquerque, N.Mex. 1000
WRUN Utica. N.Y, 5000
WBAG Burllnntnn, N C 1000d
WGBR Goldshor 500
WCUE Cuyahnna Falls.Ohm 1000d
WIMA Lima, Ohio 1000
KNED McAlester, Okla. 1000
KAGO Klamath Falls, Oreg, 5000
WHUN Huntingdon, Pa. 5000d
WYNS Lehighton, Pa. 1000d
WKPA New Kensington, Pa. 1000d
WDIX Orangeburg, S.C. 5000
WTYC Rack Hill, S.C. 1000d

AvucusT, 1964

R

Ke. Wave Length

WSNW Seneca Tuwnsm

_ Sou Carollna
KiMM Rapid Clty. S.Dak.
WAPO Chattanooga, Tenn.
WCRK Morristown, Tenn.
WTAW Bryan, Tex.
IKCCT Corpus Christi, Tex.
KIZZ El Paso,Tex.
KVIL Highland Park, Tex.
KJBC Midland, Tex.
KPNG Port Neches, Tex.
KOLJ Quanah, Tex.
KBER San Antonio, Tex.
KOFE Pullman, Wash,
KAYO Seattie, Wash.
KKEY Vancguver, Wash,
WABH Deerfield, Va.
WELC Welch, W.Va,
WAXX Chippewa Falls, Wis.
WISN Milwaukee, Wis.

1160—258.5

WJJID Chicago, il
KSL Salt Lake City,

1170—256.3

WCOV Montgemery, Ala.
I(CBQ San Diego, Calif
LOK San Jose, Calif.

KOHO Honclulu, Hawaii
WLBH Mattoon. 1ll.
KSTT Davenport, lowa
KVO0OQ Tulsa, Okia.
WLEO Ponce, P.R.
KPUG Bellingham, Wash.
WWVA Wheeling, W.Va.

1180—254.1

WLDS Jacksonville, l1l.
WHAM Rochester, N.Y.

1190—252.0

KRDS Tolleson, Ariz.
KEZY Anaheim, Calif.
KNBA Vallejo, Calif.
WOWO Ft. Wayne, ind.

WANN Arnnapolis, Md.
WKOX Fram’gham, Mass.
WLIB New York, N. Y.
KEX Portland, Oreg.
KLIF Dallas, Tex.

1200—249.9
WOAI! San Antonio, Tex.

1210—247.8

KZ00 Honolulu, Hawaii
WCNT Centralia, 1l,
WHKNX Saginaw, Mich,
WADE Wadeshoro, N.C.
WAV Dayton, Ohio
WCAU Philadelphia, Pa.

1220—245.8

WEZB Byrmingham, Ala.
WABF Fairhope, Ala.
KVSA McGehee, Ark.
KLIP Fowler, Calif.
KIBE Palo Alto, Calif,
KIKAR Pomona, Calif.
KESC Denver. Colo.
WDEE Hamden, Conn,
WQTY Arlington, Fla.
WOSL Kissimmee, Fla.
wM
w

Utah

ET Miami, Fla.
SAF Sarasota, Fla,
WCLB Camilla. Ga.
WPLK Rockmart, Ga,
WSFT Thomaston, Ga.
WLPO LaSalle, (1l.
WK RS Waukegan, L.
WSLM Salem, ind.
IKJAN Atlantic, lowa
KOUR Independence, towa
KOFO Ottawa, Kans.
WF KN Franklin, Ky.
KBCL Shreveport, La.

WLBI Denham Springs, La.

WSME Sanford, Maine
WBCH Hastings, Mich,
WAVN Stillwater, Minn.
WMDC Hazlehurst, Miss.
Branson, Mo.
PW Union, Mo.
K Keene, N.H.
Newburgh, N.Y.
N. Syracuse, N.Y.
Kings Mtn.. N.C.
Reldsville, N.C.
Whiteville, N.C.
Oakes, N.Dak,
Cleveland, Ohio
Van Wert, Ohio
Guymon, Okia,
Goldbeach, Oreg.
Salem, Ore.
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W.P.

1000d
50

1000d
500d
500d
1000d
10004
5000
1000d
1000d
1000d
5000d
5000

50000
50000

10000
50000
I?OOO

Ke. Wave Length W.P.|Ke. Wave Length W.PR,
WIUN Mexico, Pa. 1000d | WTSV Claremont, N.H. 1000
WRIB Providence, R.1., 1o00d | WCMC Wildwood, N.J. 100
WALD Walterboro. S.C. 1000d | KALG Alamnllﬂrdo N.Mex. 250
WFWL Camden, Tenn. 250d | KOTS Deming, N.Mex. 50
WCPH Etowah, Tenn. 1000d | KYVA Gallup, N. Mex. 1000
WHEY Millington, Tenn. 250d | KFUN Las fVegas, N.Mex 250
KVLL Livingston, Tex. 250d | KRSY Roswell, N. Mex. 1000
KZEE Weatherford, Tex, 250d | WNIA Cheektowaga, N.Y. 0
WLSD Big Stone Gap, Va, 1000d | WENY Elmira, N.Y. 1000
WFAX Falls Church, Va.  5000d | WIGS Guuverneur. N.Y.
KASY Auburn, Wash, 250d | WHUC Hudson, N. Y. 1000
K0OZi Chelan, Wash. 1000d | WLFH Little Falls, N. Y. 1000
WRNE Wis. Rapids, Wis.  500d | WFAS White Plains, N Y. 1000
WEAY Fayentavities Nic, 10000
ayetteville,
1230—243.8 WMFR High Point, N.C. 1000
WISP Kinston, N.C. 10004
WAUD Auburn, Ala, 1000 | WNNC Newton, N. C. 1000
WIBB Haleyville, Ala. 1000 | WCBT Roanoke Rap., N, C. 1000
WBHP Huntsville, Ala. 1000 | KDIX Dickinson, N.Dak. 250
WNUZ Talledega, Ala. 250 | WCPO Cincinnati, Ohio 1000
WTBC Tuscaloosa, Ala. 250 | WCOL Columbus, Ohio 1000
KIFW Sitka, Alaska 250 WIRO lIronten, Ohio 250
KSUN Bisbee, Ariz. 250 | wTOL Toledo, Ohio 1000d
KAAA Kingman, Ariz, 1000 | KADA N. of Ada, Okla. 250
KRIZ Phoenix, Ariz. 250 | WBBZ Ponca City, Okla. 250
KATO Safford, Ariz. 250 | KIAL Astoria, Ored. 1000
KINO Winslow, Ariz. 1000 | KRNS Burns, Oreg. 250
KCON Conway, Ark. 250 | KOOS Coos Bay, Oreg. 250
KFPW Ft. Smith, Ark. 1000 | KRDR Gresham, Oreg. 1000
KBTM Joneshboro, Ark. 1000 | KYJC Medford, Oreg. 1000
KGEE Bakersfield, Calif. 1000 | KQIK Lakeview. Ored. 250
KWTC Barstow, Calif, 1000 | KTDO Toledo, Oreg. 250
KIBS Bishop, Calif, 1000 | WBVP Beaver Falls, Pa. 1000
KX0 El Centro. Calif. 250 | WEEX Easton. Pa. 1000
KDAC Ft. Bragg, Calif. 250 | W KBD Harrisburg, Pa. 1000
KGFJ Los Angeles. Calif. 1000 | WCRO Johnstown, Pa. 1000
KPRL Paso Robles, Calif. t000 | WBPZ Lock Haven, Pa. 250
KRDG _Redding, Calif. 250 | WTIV Titusville, Pa. 500d
KWG Stockton, Calif 1000 | WNIK Arecibo, P.R. 1000
KEXO Grand Junc., Colo, 250 | WERI Westerly, R.I. 1000
KBRR Leadville, Colo. 250 ) WAIM Anderson, S.C. 000
KDZA Pueblo, Colo. 1000 | WNOK Columbia, S.C. 1000d
KGEK Steriing, Colo. 1000d | WOLS Florence, S.C. 000
WINF Manchester, Conn. 1000 | KISD Sioux Falls, S.Dak. 1000d
WGGG Gainesville, Fla. 1000 | WAKI McMinnviile, Tenn. 1000
WONN Lakeland, Fla, 1000 | KSI1X Corpus Christi, Tex. 1000
WMAF Madison, Fla. 1000 | KDLK Del Rio. Tex. 250
WSBB New Smyrna Beh., KNUZ Houston, Tex. 000
Florida IOOO KERV Kerrville, Tex. 1000
WNVY Pensacola, Fla. 1000 | KLVT Levelland, Tex. 250
WCNH Quiney, Fla. 00d | KEEE Nacogdoches, Tex. 1000
WINO W, Palm Beach, Fla. 250 | KOSA Odessa, Tex. 250
WBIA Augusta, Ga. 000d | KHHH Pampa, Tex. 250
wWBLJ Dalton, Ga. 1000 | KSEY Seymour, Tex. 1000
WXLI Dublin, Ga. 1000 | KSST Sulphur Sprgs., Tex. 1000
WFOM Marietta, Ga. 1000 | KWTX Waco, Tex. 1000d
WSO [ Savannah, Ga. 1000 | KMUR Murray, Utah 250
WAYX Waycross, Ga, 1000 | KOAL Price, Utah 250
KBAR Buriey, ldaho 1000 | WIOY Burllnnton Vi, 1000
KORT Grangeville. idaho 250 | WBB1 Abingdon, 'Va. 1000d
KRX K Rexburg, idaho 1000 | WCFV Clifton Forpe, Va. 1000
WJBC Bloomington, ili. 1000 { WFVA Fredericksburg, Va. 1000
WQUA Moline, 1l. 1000 | WNOR Norfelk, Va, 000
WHCO Suarta. i, 250 | KWYZ Everett, Wash. 1000
wWJOB Hammond, ind. 1000 | KLYK Spokane., Wash. 250
WSAL Logansport, Ind. 1000 | KREW Sunnysnde Wash. 1000
WTCJ Tell City, Ind. 1000 | WLOG Logan, W w.Va. 1000
WBOW Terre Haute, ind. 1000d | WTAP Parkersburg, W.Va. 1000
KFJB Marshailtown, lowa 1000 | WHBY Appleton, Wis. 1000
WHIR Danville, Ky. 1000d | WCLO Janesville, Wis. 1000
WHOP Hopkinsville, Ky. 1000 | WHVF Wausau, Wis. 1000d
WMLF Pineville, Ky. 1000d | KVOC Casper, Wyo. 1000
‘I:/LIC Munroe(.J }.a. IOgOog
SHO New Orleans, La. i o
KSLO (’preénusask. La. Il?)%% 1240—241.8
WSIR Madawaska, Me. WEBJ Brewton, Ala. 250
waoy Calais, Maine 1000d | WPRN Butler, A I‘:\a. 1000d
WITH Baltimore, Md. 1000d | wiyLA Eufaula, Ala. 250
WCUM Cumberland, Md. 1000 | wOowL Florence, Ala. 1000
WMNB No. Adams, Mass. 1000d | WARF Jasper, Ala. 1000
WESX Salem, Mass, 1000 | KVRD Cnnunwnnd. Arlz. 250
WNEB Worcester, Mass. 1000 | KZOW So. of Globe, Ariz. 1000
WJEF Grand Rapids, Mich. 1000 KVRC Arkadelphia, Ark 50
WIKB Iron River, Mlch 1000 | KWAK Stuttgart, Ark, 50
WMPC Lapeer, 250 | KPLY Crescent City, Calif. 250
WS0Q SIt, Ste. Marle Mich, 1000 | KMBY WMaonterey, Calif. 1000
WSTR Sturgis, Mich, 1000d | KPPC Pasadena, Calif. 100
KXRA Alexandria, Minn. 250 | KLOA Ridgecrest, Calif. 250
WKLK Cloquet, Minn. 1000 | KROY Sacramento, Calif. 1000
KGHS internat't Falls, Minn. 250 | KRNO San Bernardino,
KYSM Mankato, Minn, 1000 California 1000d
KMRS Morris, Minn. 250 | KSON San Diego, Calif, 250
KTRF Thief Riv. Fils., KSMA Santa Maria, Calif. 250
Minn. 1000 | KSUE Susanville, Calif. 1000
KWNO Winona, Minn. 1000d | KRDO Colo. Sprgs., Colo. 1000
WCMA Corinth, Miss. 1000 | KDGO Durango. Colo. 1000
WHSY Hattiesburg, Miss. 1000 | KSLV Monte Vista, Colo. 1000
WSSO0 Starkville, Miss. 250 { KCRT Trinidad. Colo. 250
WAZF Yazoo City. Miss. 250 | WWCO Waterbury, Conn, 1000
KODE Joplin, Mo. 1000 | WBGC Chipley, Fla. 250
KLWT Lebanon, Mo. 250 | WLCO Eustis, Fla, 250
KNCM Moberly, Mo. 1000 | WINK Fort Myers, Fla. 250
KBMN Bozeman, Mont. 1000d | WMMB Melbourne, Fla. 1000
KHDN Hardin Mont. 1000 | WFOY St, Augustine, Fla. 1000
KXLO tewiston, Mont. 1000 | WBHB Fitzgerald, Ga. 1000
KLCB Libby, Mont. 250 | WOUN Gainesville, Ga, 1000
KTNC Falls City, Nebr. 100 | WLAG LaGrange, Ga. 1000
KHAS Hastmus Nebr, 250 | WBML Macon, Ga. 1000
KELY Ely. 250 {| WWNS Statesboro, Ga. 1000
KLAS Las Venas, Nev. 250 | WPAX Thomasville, Ga. 250
KCBN Reno, Nev. 250 | WTWA Thomson, Ga. 250
WMOU Beriin, N.H. 1000d | KVNI Coeur d’Alene, Idaho 1000
111
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LOG

Ke. Wave Length w.pr.

KFL! Mountain Home. Idaho 250
KWIK Pocatello, |daho 250
WCRW Chicago, 111, 1000
WEOC Chicago, 11l
WSBG Chicago, ill,

WEBQ Harrisburg, {ll. 250
WTAX Springfield, 11l 1000
WSOR Sterting, (I, 500d
WHBU Anderson, Ind. 1000d
KDEC Decorah, lowa 1000
KWLC Decorah, lowa 1000
KBIZ Ottumwa, lowa 1000
KICD Spencer, lowa 1000
KIUL Garden City, Kans. 1000
KAKE Wichita, Kans, 250
WINN Louisville, Ky. 1000
WFTM Maysville, Ky. 1000
+000d

1000

1000

r 1000

WCOU Lewistan, Maine 1000
WCEM Cambridge, Md, 1000
WJEJ Hagerstown, Md. 1000
WHAI Greenfield, Mass. ' 250
WOCB W. Yarmouth, Mass. 1000
WATT Cadillae, Mich, 000
WCBY Cheboygan, Mich. 1000
WIJPD Ishpeming, Mich. 1000
WJIM Lansing. Mich. 1000d
WMFG Hibbing, Minn. 1000
KPRM Park Rapids, Minn. 250
WIJON St, Cloud, Minn. 1000
WMPA Aberdeen, Miss, 250
WGRM Greenwood, Miss, 250
WGCM Gulfport, Miss. 1000
WMIS Natchez, Mlss, 250
KFMO Flat River, Mo, 250
KWOS Jefferson City, Mo. 1000d
KODE Joplin, Mo. 000d
KNEM Nevada, Mo. 250
KBMY Billings, Mont. 1000
KLYZ Glasgow, Mont. 250
KBLL Helena, Mont. 1000
KFOR Lincoln, Nebr. 1000
KODY North Platte, Nebr. 1000
KELK Elko, Nev, 1000
WSNJ Bridgeton, N. J. 1000
KAVE Carisbad, N,Mex. 1000
KCLV Clovis, N.Mex, 1000
WGBB Freeport, N. Y. 1000
WGVA Geneva, N.Y. 1000d
WITM Jamestown, N.Y. 500d
WVOS Liberty. N. Y. 1000
WNBZ Saranac Lake, N.Y. 1000
WSNY Schenectady, N.Y.  1000d
WATN watertown, N. Y. 000
WPNF Brevard, N.C. 250
WIST Charlotte, N.C. 1000
WCNC Elizabeth City, N.C. 1000d
WINC Jacksonville, N.C. 1000
WRAL Raleigh, N.C. 1000
KDLR Devils Lake, N.Dak. 250
WBBW Yuunustuwn Ohio 1000
WHIZ Zanesville, Ohio 1000
KVSO Ardmore, Okla. 250
KBEK Elk City, Okla 250
KBEL idahel, Okla. 250
KOKL Okmuigee, Okla. 1000
KFLY Corvallis, Oreg, 1000d
KTIX Pendlieton, Oreg. 1000
KPRB Redmond, Oreg. 250
WRTA Altoona, Pa. £000
WHUM Reading, Pa, 1000
W KOK Sunbury, Pa. 250
WBAX Wilkes-Barre, Pa. 1000
WALO Humacao, P.R. 1000
WWON Woonsocket, R.I. 1000
WKDK Newberry, S.C. 250
WDXY Sumter, S.C, 250
WBEJ Elizabethton, Tenn. 1000
WEKR Fayetteville, Tenn. 1000
WBIR Knoxville, Tenn. 1000
WKDA Nashville, Tenn. 1000
WENK Union City, Tenn. 1000
KVLF Alpine, Tex. 1000
KEAN Brownwood, Tex. 1000
KORA Bryan, Tex. 250
KOCA Kilgore. Tex. 250
KSOX Raymondvllle, Tex. 250
KCKG Senora, Tex. 1000
KXO0X Sweetwater. Tex. 1000
WSKt Montpelier, Vt. 1000
WSSV Petersburg. Va. 1000
WROV Roanoke, Va. 1000
WTON Staunton. Va, 1000
KXLE Ellensburgh, Wash, 1000
KGY Olympia, Wash. 1000
WKOY Bluefield. W.Va. 1000

112

Ke. Wave Length
WTIP Charleston, W.va.
WDNE Elkins, W.va.
WOMT Manitowoe, Wis,
WIBU Poynette, Wis.
WOBT Rhinelander, Wis.
WIMC Rice Lake, Wis.
KFBC Cheyenne, Wyo.
KEVA Evanston, Wyo.
KASL Newcastle. Wyo,
KRAL Rawlins, Wyo.
KTHE Thermopolis, Wyo,

1250—239.9 v

WZOB Ft. Payne, Ala.
WETU Wetumpka, Ala,

KAKA Wickenburg, Ariz.

KHIL Willeox, Ariz.

KFAY Fayetteville, Ark.

KALO Little Rock, Ark.

KHOT Madera, Calif.

KTMS Santa Barbara, Calif.

KDH1 Twenty-Nine Palms,

California

MSL Ukiah, Calif.

iCM Golden, Colo.

NER Live Oak, Fla.

RIM Pahokee, Fla.

E Tampa, Fla.

B Albany, Ga.

H Madison, Ga.
Streator, 111,

Ft. Wayne. Ind.

Y Princeton, Ind.
Cedar Falls, fowa

U Lawrence, Kans.

N Topeka. Kans,

L Nlehulaswlle, Ky.

K Scottsville, Ky.

Y Bandgor, Maine

E Ware, Mass,

C Bay City, Mich.
Fernus Falls, Minn.
d Wing, Minn.

HNY McCumb, Miss.
C Houston, Mo.
BR Manchester, N.H.
TR’ Morristown, N.J.
{PS Ticonderaga, N.Y.
FAG Farmville, N.C.
KDX Hamlet, N. C.
BRM Marion, N.C.
CHO Washingten Court
House, Ohio
KQEN Roseburg, Oreg.
WLEM Emporium, Pa.
WPEL Montrose, Pa.

<ro
-<p

1z

REEELEEEEERX
PoOC2TNO30
IcO<mA LN

S=
°

ZERREELEILR
c=
mm

[}
pe

ELEELLE

0

MA Charlestun S.C.
KM Winnsboro, S.C.
BL Covington, Tenn.
WNTT Tazewell, Tenn.
KFTV Paris. Tex.

KPAC Port Arthur, Tex.
KUKA San_Antonio, Tex.
KTFO Seminole, Tex.
KANN Ogden, Utah
KVEL Vernai, Utah
WDVA Danville, Va.
WYSR Franklin, Va.
WEER Warrenton, Va.
KWSC Pullman, Wash.
KTW Seattle, Wash.
WEMP Milwaukee, Wis,

1260—238.0

WCRT Birmingham, Ala.

KPIN Casa Grande, Ariz.

KGCCB Corning, Ark.

IKBHC Nashville, Ark.

KGIL San Fernando, Calif.

KYA San Francisco, Calif.

KSNO Aspen, Colo,

WMMM Westport, Conn.

WNRK Newark, Del.

WWDC washington, D.C.

WFTW Fort Walton Beach,
Florida

AME Miami, Fla.

WPF Palatka. Fla.

AB Baxley, Ga.

BK Blakely, Ga.

H East Point. Ga,

E Idaho Falls, ldaho

| Weiser, lda.

V Belleville. 111,

M indianapolis.

Q Boone, lowa

i Hutchinson. Kans,

K Baton Rouge, La.

E Boston, Mass.

LM Albion, Mich.

8L Holland, Mich,

0X Crookston, Minn.

UZ Hutehinson, Minn.

VM Greenville, Miss.

SL Laurel, Miss.

X Soringfield, Mo.

B Kimball, Nebr.
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W.P. Ke. Wave Length W.P. | Ke. Wave Length w.pP.
1600} WBUD Trenton, N.J. 5000 WYND Sarasota, Fla. 500d
1000 | KVSF Santa Fe, N.Mex. 1000 | wiBB Macon, Ga. 5000d
1000d | WBNR Beacon, N.Y. 1000d | WMRO Aurora, (il 1000d
1000d | WNDR Syracuse, N.Y. 5000 | WGBF Evansville, Ind. 5000
1000| WGWR Asheboro, N.C. 5000d | KCOB Newton. lowa 1000d
1000 WCDJ Edenton, N.C. 1000d | KSOK Arkansas City, Kans. 1000
1000 WDOK Cleveland, Ohio 5000 WCPM Cumberland, Ky.  1000d
1000 | WNXT Portsmouth, Ohio 5000 | wDSU New Orleans, La. 5000
Iggg KWSH Wewoka. Sem?o'l‘e 1000 KWCL Oak Grove, La. 500d
ahoma WEIM Fitchburg, b
1000 KMCM MecMinnville, Oreg. 1000| WFYC Aima, M‘ich.Mass 5083
WWYN Erie, Pa. 5000 wTCN Minneapolls, Minn. 5000
WPHB Philipsburg, Pa. 5000d | KVOX Moorhead, Minn. 1000
WISO Ponce, P.R, 1000 KDKD Clinton, Mo. 1000d
WMUU Greenville, S.C. 5000d| KYRO Potosi,Mo. .500d
1000d | WJOT Lake City, S.C. 1000d [ KCNI Broken Bow, Nebr. 1000d
5000d | KWYR Winner, S.Dak, 5000d | KTOO Henderson, Nev. 5000d
500d | WNOO Chattanooga, Tenn. 1000d| KRZE Farmington, N.Mex. 5000d
1000d | WMCH Church Hill, Tenn. 1000d| wAOO New York, N.Y. 5000
1000d | WD KN Dickson, Tenn. 1000d | WROC Rochester, N.Y. 5000d
1000 | WCLC Jamestown, Tenn. 1000d { WSAT Salisbury, N,C. 1000
500d | KSPL Diboll, Tex. 1000d | WYAL Scotland Neck, N.C. 5000d
1000 | KPSO Falfurrias, Tex. 500d) WONW Defiance, Ohio 1000
KWFR San Angelo, Tex.  1000d| wLMJ Jackson, Ohio 1000d
1000d| KTUE Tulia, Tex. 1000d | KLCO Poteau, Okla. 1000d
00d | KTAE Taylor, Tex. 1000d | KERG Eugene, Oreg. 5000
1000d| wCHV Charlottesville, Va. 5000 WBRX Berwick, P, 1000d
1000d | wBCR Christiansburg, Va. 1000d| WHVR Hanaver. Pa, 5000
500d | KW1Q Moses Lake, Wash. 1000d [ WKST New Castle, Pa. 1000
5000 | wyvw Grafton, W.Va. 500d | WCMN Areciba, P.R. 000
1000 wwis Black River Fails, WANS Anderson, S.C. 5000
1000d Wis. 1000d| WIAY Muilins. §.C, 5000d
500d | wEKZ Monroe, Wis. 1000d | KBHB Sturgis, S. D. 1000d
1000 | kpow Powell. Wyo. 5000 WMCP Columbia, Tenn. 1000d
lgggg WDNTT Dalytun, Tenn. 1000d
KNIT Abilene, Tex. 500d
3000 1270—236.1 KWHI Brenham, Tex. 1000d
500 WGSV Guntersville, Ala.  1000a | U5 pondview. Tex. RE
500d | WSIM Prichard, Ala. 1000d | VWG Pearsall, Tex. 500d
5000d | KBYR Anchorage, Alaska 1000 | K NAK Satt Lake City. Utah 5000
1000 | KDJI Holbrook, Ariz. 1000d | wKDE Altavista, Va, 500d
1000d | KADL Pine Biuff, Ark. 5000d | wyvE wyme\”"e v; 1000d
1000 | KGOL Palm Desert, Calif. KMAS Shelton. Wash. 1000d
000d | KCOK Tulare, Calif. 5000d | kUDY Spokar;e Wash 5000d
5000| WNOG Naples, Fla. 500d| Y i T yakima, Wash, 5000
500d | WHLY Orlando, Fla. 5000d | wvAR Richwood, W.Va. 1000d
5000 WYNT Tallahassee, Fla. 5000 | wNAM Neenah, Wis 5000
5000d | WIKRW Cartersvitle, Ga. 500d '
1000d wﬁ%AcColumbus,GGa. 5388:!
500d ommerce, Ga. 1 d —
R
1 d win Falls, Idaho
WEIC Charleston, lil. 1000d | WTHG Jackson, Ala. 1000d
500d | WHBF Rock Island, 111 5000 | WSHF Sheflield, Ala. 10004
5000d | WCMR Elkhart, ind. 5000 WMLS Sylacauga, Ala. 1000d
1000d | WWCA Gary, ind. 1000 | KEOS Flagstaff, Ariz. 1000
1000d | WORX Madison, Ind. 1000d | KCUB Tueson. Ariz, 1000
5000 | KSCB Liberal, Kans. 1000 KDMS EI Dorado, Ark. 5000d
5000d | WAIN Columbia, Ky. 1000d| KUOA Siloam Sprgs., Ark. 5000d
5000 | WFUL Fulton, Ky, 1000d | KHSL . Chico, Calif. 5000
500d | KVCL Winnfield, La. 1000d | KPER Gilroy, Calif, 5000d
1000d ( WSPR Springfield, Mass. 5000 KMEN San Bernardino,
500d | wXYZ Detroit, Mich, 5000 California 5000
500d | KWEB Rochester, Minn. 500d | KACL Santa Barbara, Calif. 5000d
5000| WVOM loka, Miss. 1000d | WCCC Hartford, Conn. 500d
1000d | WLSM Louisville, Miss. 5000d | WTUX Wilmington, Del. 1000d
1000d | KUSN St. Joseph, Mo. 1000d | WIMC Ocala, Fla. 5000
1000d | KBUB Sparks, Nev. 1000d | WSCM Panama City Beach,
5000d | WTSN Dover, N.H. 5000 Florida 500d
5000 | wDVL Vineland, N.J. 5004 | WIRK W. Palm Beh,, Fla. 5000
1000d | KRAC Alamogordo, N.Mex. 1000d | WDEC Americus, Ga. 1000d
1000d | WHLD Niagara Falls, N.Y. 5000d | WCHK Canton, Ga. 1000d
5000 | WDLA Walton, N.Y. 1000d | WTOC Savannah, Ga, 000
1000 | wCGC Belmont, N.C. 1000 | KSNN Pocatello, Idaho 1000d
5000 | WMPM Smithfield, N.C.  5000d | WIRL Peoria, liL. 5000
KBOM Mandan, N.Dak. 1000 | KWNS Pratt, Kansas 5000
WILE Cambridge, Ohio 10004 | WCBL Bentn, Ky. 5000d
KWPR Claremore, Okla. 500d | KIEF J:‘"""‘ b 1000d
KAJO Grants Pass, Oreg. 50000 WHGR Houghton Lake, Mich. 5000
5000d ( wiLBR Lebanon, Pa. 5000 | WNIL Niles. Mich. 500d
1000d [ wBHC Hampton, S.C. 10004 | WOIB Saline, Mich. 500d
500d| KNWC Sioux Falls, 8.Dak. _1000| KBMO Benson, Minn. 004
500d| witK Newport, Tenn. 5000d | WBLE Batesville, Miss. 1000d
5000 \(;0X Bay City, Tex, 1000 | KALM Thayer, Mo, 1000d
5000 KHEM Big Spring, Tex. 1000d | KGVO Missoula, Mont. 5000
000d | KEPS Eagle Pass, Tex. 1000d | KOIL Omaha, Nebr. 5000
1000d | KF)Z Fort Worth, Tex. 000 | WIKNE iKeene. N.H. 000
500d | wT(D Newport News, va. 1000d | KSRC Socorra, N.M, 1000d
5000 wWHEO Stuart, Va. 1000d | WGL1 Babylon. N. Y. geg
KCVL Colvitle, Wash. 1000d | WNBF Binghamton, N.Y. 5000
1000d | KkBAM Longview, Wash,  5000d| WHKY Hickory, N.C. 500
000d | wKYR Keyser, W,Va. 000d | WEYE Sanford, N.C. 1000d
sooad| waic Mauston, Wis. 500d | WOMP Bellaire, Ohio paoed
: A ayton io
1000d WWIC Superior, Wis. 5000d IQE%APP“PM(}D% Oreg. g%g?i
5000d ortland, Oreg.
5000| 1280—234.2 WFBG Altoona, Pa, 5000
1000d WICE Providence. R.l. 5000
5000d | WPID Piedmont. Ala, 1000d | WFIG Sumter, S.C, 1000
5000 | WNPT Tuscaloosa, Ala. 5000( WATO Oak Ridge, Tenn. Skw
1000d | KHEP Phoenix, Ariz. 1000d | KBLT Big Lake, Tex. 1000d
1000 | KNBY Newport, Ark. 1000d | KIVY Crockett, Tex. 500d
1000d | KCJH Arroyo Grande. Calif. 500d | KRGV Weslaco, Tex. 5000
5000 KFOX Long Beach. Calif. 1000| KTRN Wichita Falls, Tex. 5000
1000| KCJH San Luis Obispo, Cal. 500d| WPVA Colonial Hpts., Va. 5000d
5000d | KJOY Stockton, Calif. 1000 WAGE_ Leesburg, Va, 000d
1000 | KTLN Denver. Colo. 5000 | WKWS Rocky Mount, va. 1000d
1000d | WSUX Seaford, Del. 1000d | WVOW Logan. W.Va. 5000
5000d | WDSP DeFuniak Springs, KAPY Port Angeles, Wash, 1000d
5000d Florida 5000d | WMIL Milwaukee, Wis. 1000d
5000 | WQIK Jacksonville, Fla. 5000d | WCOW Sparta, Wis. 00d
1000d | WIPC Lake Wales, Fla. 1000d| KOWB Laramie, Wyo. 5000
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Ke. Wave Length W.P.|Ke. Wave Length W.P.

e. Wave Length W.P.|Ke. Wave Length W.P.

KNPT Newport, Oreg. 5000 WEVD New York, N.Y. 5000 | KWLM Willmar, Minn, 1000
1300-—230.6 WBFD Bedford, Pa. 5000d | WPOW New York, N.Y. 0| WiMB Brookhaven. Miss. 250
WGSA Ephrata, Pa. 5000d | WEBD Owego, N.Y. 1006d | WAML Laurel, Miss, 50
WBSA Boaz, Ala, 1000d | WNAE Warren, Pa. 5000d | WHAZ Troy. N.Y. KXEO Mexico, Mo, 1000d
WTLS Tallassee, Ala. 1000d | wp KD Kingstree, S.C. 5000d | WUSM Havelock, N.C. 1000d | KLID Poplar Biluff, Mo. 1000d
WEZQ Winfield, Ala. 500d | wpOD Chattanooga, Tenn. 5000 | WHOT Cgmpbell, Ohio KSMO Salem, Mo. 1000
KWCB Searcy, Ark. 1000d [ wD X1 Jackson, Tenn. 5000| WFIN Findlay, Ohio 1000d | KICK Springfield. Mo. 1000
KROP Brawley, Calif. 1000| WBNT Oneida. Tenn. 1000d | W KOV Wellston. Ohio 500d | KCAP Helena, Mont, 1000
KYNO Fresno, Calif. 5000| kZ1p Amarillo, Tex. 1000d | WELW Willoughby, 0. 500wd | KPRK Livingston. Mont, 1000
KW KW Pasadena. Calif. 5000 wRR Dallas, Tex. 5000 | KPOJ Portland. Oreg. 5000 | KATL Miles City, Mont, 1000
KVOR Colo. Spros.. Colo. 1000} KOYL Odessa, Tex. 1000d | WBLF Bellefonte, Pa, 500 | KQTE Missoula, Mont. 250
WAVZ New Haven, Conn. 1000| KUBO San Antonio, Tex. 5004d | WICU Erie, Pa. 5000| KHUB Fremont, Nebr, 500
WRKT Cocoa Beach, Fla.  500d| wgEL Fairfax, Va. 5000 | WLAT Conway, S. C. 5000 | KGFwW _Kearney, Nebr. 1000
WFFG Marathon, Fla. 500 | wGH Newport News, Va. 5000 | WFBC Greenville, S.C. 5000 | KSID Sidney, Nebr. 1000
WwSOL Tampa, Fla. 5000d| KARY Prosser, Wash. 1000d | WAEW Crossville, Tenn. 1000d | KORK Las Vegas, Nev. 250
WMTM Moultrie, Ga. 5000d [ wiBA Madison. Wis. 5000 | WTRO Dyersburg, Tenn. 500d | KBET Reno, Nev. 1000
WNEA Newman, Ga. 500 KMIL Cameron, Tex. 500d | WDCR Hanover, N.H., 1000
WIMO Winder, Ga. 1000d 1320—227.1 KSWA Graham, Tex. 500d | WMID Atlantie City, N.J. 1000
KOZE Lewiston, ldaho 5000 — 0 KINE Kingsville, Tex. 1000d | KHAP Aztec, N.Mex. 1000
WTAQ LaGrange. i, 1000 WAGF Doth ) 1000 KVKM Monahans, Tex, 5000 KRRR Ruidoso, N. Mex, 1000
WFRX W. Frankfort, 1)1,  1000d WEN B? an, # a. . 5000d| KDOK Tyler. Tex, 1000d | KKIT Taos, N.Mex. 250
WHLT Huntington, ind. s00d | WE WL En Ala. 59000 | WBTM Danville, Va. 5000 | KSIL Silver City, N.Mex. 1000
WAAC Terre Haute, Ind. 500d| KBLU Yuma Sri% =~ cog0 | WRAA Luray, Va. 1000d | WMBO Auburn, N.Y. 1000
KGLO Mason City. lowa  5000| o Wl A A, 1000d| WOLD Marion, Va. 1000d | WENT Gloversville, N.Y., 1000
WBLG Lexington, Ky. 1000 :éuls'}vu ﬂ';“‘c 2 rk. 13004 | WESR Tasley, Va, 1000d | WIKSN Jamestown, N.Y. 250
WIBR Baton Rouge, La. 1000 | (ot L“““- Aoaiis 2000 | KFKF Bellevue, Wash. 5000d | WUSJ Lockport, N.Y. 250
KANB Shreveport, La. 1000d | KLAN Lemoore, Calif. ! KCFA Spokane, Wash. 5000d | WMSA Massena, N.Y. 1000
WFBR Baltimore, Md. 5000 | KUDE Oceanside, Calif. 500 | \W'ET7 New Martinsville, WALL Middletown, N.Y. 1000
WIDA Quincy, Mass. 1000d | KCRA Sacramento, Calif. 5000 W.va. 1000d| WIRY Plattsburgh, N.Y. 1000
WOOD Grand Rapids, Mich. 5000 | KAVI Rocky Ford, Golo. 10004 w4 g1 Sheboygan. wis. —  1000) WIRE Leneir, f5- 1000
WRBC Jackson, Miss. 5000 | WATR Waterbury, Conn, 0| KOVE Lander, WYo. WTSB Lumberton, N.C. 1000
KMMO Marshall, Mo. 1000d | WGMA Holiywood, Fla. 1000d WOXF Oxford, N.C. 1000
KBRL McCook, Nebr. 5000d | WZOK Jacksonville, Fla. 5000 WO0OW Greenville, N.C. 1000
KPTL Carson City, Nev. 5000 wAMRGV,emw- Fla. 5g°°g 1340-—223.7 WGNI Wilmington, N.C. 1000
WAAT Trenton, N.J. 250| WHIE Griffin. Ga. 00 WAIR Winston-Salem, N.C. 250
WOSC Fulton. N.Y. 1000d | WKAN Kankakee, Il 1000 | v kUL Cullman, Ala 1000 | KGPC Grafton, N, Dak. 1000
WEEE Ronsselaor, N.Y.  5000d | KNIA Knoxville, lowa w101 Florence, Ala. 1000 | WNEO Ashland, Ohio 250
WGOL Goldsboro. N.C. 1000 | KMAQ Maquoketa, lowa 2008\ Wewe Seima, Ala,’ 250 | WOUB Athens, Ohig 230
WLNC Laurinburg, N.C. 500 | KLWN Lawrence, Kans. e Al (330| WiZE sprinafield, Ohlo 1000
WSYD Mt. Airy, N.C. 5000 | WBRT Bardstown, Ky. 1000d | WEEB Sylacauss, M 0001 wsTv ‘Steubenville, Onlo 1000
WERE Cloveland, Ohio 5000 | WNGO Mayfeld, Ky 1900¢ | KikO Miami, Ariz. 250 | KIHN Hugo, Okla. 28
WMVO Mt Vernon, Ohio 00| KHAL Homer. La 00d | KEKD 0 e M, 230| KoCY Okia, Gity. Okia, 000
KOME Tulsa, Okla. 5000 | WICO Salisbury, Md. L000d]L oS es. Ari 230 | KTOW Sand Springs, Okta. 250
KDOV Medford, Oreg. 5000d | WARA Attleboro, Mass. 1000 KNgg Puua f\-, riz. X KLOO Corvaliis, Oreg. 250
KACI The Dalles, Oreg.  1000d | WILS Lansing, Mich. 50001 KEGE Bon e ott, Ariz 230| KWVR Enterprise, Oreg. 250
WWCH Clarion, Pa. 500d | WDMJ Marquette, Mich. 1000 I Botecvilie, Ark 1000 | KIHR Hood River, Oreg. 250
WTHT Hazleton, Pa. 1000d | WRJW Picayune, Miss. 5000d KEZ% Ha ﬂssvl ,Ol; rArk. 200| KFIR North Bend, Ored. 1000
WTIL Mayaduez, P.R. 1000| KXLW Clayton, Mo, 1000d O SILRID b 1000 | WCV1 Connellsville, Pa.  1000d
WLOW Aiken, S.C. 500wd | KOLT Scottsbluff, Nebr, 5000| KBRS Springdafe, Ark, 00| WSAJ Grove City, ‘Pa. 100
WCKI Greer, S.C. 1000d | KRDD Roservelt, N.M. 1000d | KATA Arcata, Calif, (20| wKRZ 0il City. Pa. 1000
WKSC Kershaw, S.C. 500d | WWHG_Hornell, N.Y. 5000d 'li AN Erosn, Callf 008 | WHAT phitadelphia, Pa. 1000
waQlZ St. George, S.C. 500d | WQSR Solvay, N.Y. 500d KSOL Nol:'{e- alh 12| WRAW Reading, Pa, 1000
KOLY Mobridge, S.Dak.  1000d | WAGY Forest City, N.C. 1000} & FE Noediss: galif. 220 | WTRN Tyrone, Pa. 1000
WMTN Morristown, Tenn. 5000d | WCOG Greensboro, N.C. 5000 K2$$ s g 'Le.' Obispo WBRE Wilkes-Barre, Pa. 1000
WMAK Nashville, Tenn, 5000 | WKRK Murphy, N.C. 5000d an Luis ObIsEe la t00g| WWPA Williamsport, Pa. 1000
KVET Austin. Tex. 1000 | WEEW Washington, N.C.  500d| o o o pora® Canif, 1000 | WGRE Aguadilla. £.8. 250
KTFY Brownfleld, Tex. 1000d | KADY Minot, N.Dak, 1000d e B catit. . 1000 | WOKE Charleston, S.C. 1000
KGNS Laredo, Tex. 500d | WHOK Lancaster, Ohio 1000d | KOMY Wﬂ's'""é'e- alif. 10081 WRHI Rock Hill, S.C. 1800
KKAS Silsbee, Tex. 500d | KWOE Clinton, OKla. 1000d | KDEN genv?‘-’ ﬂlg: Colo. '250| WSSC Sumter, S.C. 1000
KSTU Logan, Utah 1000 | KATR Eugene, Ore. 1000d | KWSL s"l!."d “"f ton, Lolo. 1600 | KLIV Huren. S. D. 1000
KOL Seattle. Wash. 5000 | WIKAP Allentown, Pa. 5000 | KV RH S '% Colo, 1999 | KrSD "Ramid City, S.Dak. 1000
WCLG Morgantown., W.Va. 1000d | WGET Gettysburg, Pa. 1000 w'(‘)gﬁ Neow Haven, Coni. |00 | WEAC Cleveland, Tenn. 1000
WHKLC St. Albans, W.Va. 1000d | WJAS Pittsburgh, Pa. 50001 WP ¢l et T T 250 | WKEM Columbia, Tenn, 1000
WSCR Scranton. Pa. 1000 C Clermont, Fia. WGRV Greeneville, Tenn. 1000
WUNO Rio Piedras, P.R. 5000 | WTAN Clearwater. Fla. 250 [ wiGN Knoxville, Tenn. 1000
1310—228.9 WOIC Columbia, S. C. 5000 | WROD Daytona Beh., Fla. 1000 ; 10
a, S. A ? 1000 WLOK Memphis. Tenn. 00d
KELO Sioux Falls, S.Dak. 5000 | WDSR Lake City, Fla. 1900 | weoT Winchester, Tenn. 1000
WHEP Foley, Ala. 1000d | w KIN Kingsport, Tenn. 5000d | WTYS Marianna, Fla, 0| < wKC Abilene. Tex. 250
WIJAM Marion, Ala. 5000d | WwMSR Manchester, Tenn. 5000d | WQXT Palm Beach, Fla. %gg KTSL Burnett, Tex. 250
KBUZ Mesa, Ariz. 5000 | KVMC Colo. City, Tex. 1000d | WSEB Sebring, Fla. KAND Corsicana, Tex. 250
KBOK Malvern, Ark. 1000d | K XYZ Houston, Tex. 5000 | WNSM Valparaiso-Niceville, | KSFT El Paso. Tex. 250
K10T Barstow, Calif. 500d | KCPX_Salt Lake City, Utah 5000, . o Fla. 250 | KLBK Lubbock, Tex. 250
KPOD Crescent City, Callf. 1000d| wDMS Lynchburg, Va. 1000 | WAKE Atlanta, Ga. 1o KRBA Lufkin, Tex. 250
KDIA Qakland, Calif. 1000\ wEET Richmond, Va. 1000d | WGAL Athens, Ga. 1000 | KPDN Pampa, Tex. 250
KTKR Taft, Calif. 1000d | KXRO Aberdeen, Wash. 5000 | W 0 eE D Gy 1099| KOLE Port Arthur, Tex. 250
KFKA Greeley, Colo. 1000 | KH{T Walla Walla, Wash. 1000d wGAA Gl town. s 1090 | KTEO San Angelo, Tex. 250
WICH Norwich, Conn. 5000 | wQMN Superior, Wis. 1000d| WOKS Dot abes, &2 10001 KviC Victoria, Tex. 250
w000 Deland, Fla. 5000d | wFHR Wisconsin Rapids, Tiion! G 600 | WTIWN St. Johnsbury, vt. 1000
WGKR Perry, Fla. 1000d Wis. 5000 WTIF Tifton, Ga. 1000 | T Charlotte Amaiie, V.1. 250
LR LT, S00d il s U 19991 WKEY Covinglon, Va. 1000
LKB Decatur, Ga. n, ldaho I, va. 1000
WOKA Douglas, Ga. 10004 | 1330—225.4 KERT dun Valloy, Tdano 1000 | WHAP Hopewol), Va 1000
WBRO Waynesboro, Ga. 1000d wS0Y Decatur, 1Il. 1000 | 4 'A 6T Anacortes. Wash. 250
WBMK West Point, Ga, 1000d | W ROS Scottsboro, Ala. 1000d | WIPF Herrin, 1L 1000 | ads Pasco, Wash. 250
KNUI Makawao, Hawail 1000 | KMOP Tucson, Ariz. 500d | wiOL loliet, Uil 1000 KAPA Raymond, Wash. 1000
KLIX Twin Falls, ldaho 5000 | KVEE Conway, Ark. 500d | WBIW Bedford, Ind. 1000 | KNS Winateheo, Wash. 250
WISH Indianapolis, Ind. 5000 | KLOM Lompoc, Calif. ikd | WTRC Elkhart, Ind. 1000 WHAR Clarksburg, W.Va, 250
KDLS Perry, lowa 500d| KFAC Los Angeles, Calif. 5000| WLBC Muncie, Ind. 1000 | wEPM Martinsburg, W. Va. 1000
KOKX Keokuk, lowa 1000d | KLBS Los Banos, Calif. 500d | KROS Clinton, lowa 1000 | WESN Montgomery, W.va. 250
KFLA Scott City, Kans. 500d | KAHR Redding, Calif. 5000d | KLIL Estherviile, lowa 100} WwOVE Weleh, a. 1000
WTTL Madisonviile, Ky. 500d | WARN Ft. Pierce, Fla. 1000 | KCKN Kansas City, Kans. 1000d| Dy Ladysmith, Wis. 1000
WDOG Prestonsburg, Ky.  5000d| WWAB Lakeland, Fla. 1000d | KSEK Pittsburg, Kans. 1000 | wRIT Milwaukee, Wis. 1000d
K1KS Sulphur, La, 500d | WEBY Milton, Fla. 5000d | WCM! Ashland, Ky. 1000 | KSGT Jackson, WYo
KUZN W. Monroe, La. 1000d | WMEN Tallahassee, Fla. 5000d | WBGN Bowling Green, Ky. 250 KyCN Wheatland, Wyo. 250
WLOB Portland. Maine 5000d | WMLT Dublin. Ga. 5000d | WNBS Murray, Ky. 1000d | | ' WwOR Worland, Wyo. 1000
WORC Worcester, Mass. 5000 | WEAW Evanston, 1ll. 5000d | WEKY Richmond. KY. 1000
WHKMH _Dearborn, Mich. 5000 | WRAM Monmouth, 111, 1000d | KVOB Bastrop. La. 250 222
WCCW Traverse City. Mich. 5000d VWV?RRERoekfm. it 10004 KEMD Ehucrop AL 1%35 1350-—222.1
KRB St. Peter. Minn. 1000d PS Evansville, ind. ugusta, !
WXXX Hattiesburg, Miss. 1000d| WGRB Greenburg, Ind. WHOU Houlton, Maine 1000 :'N”EVIYE [E)lehmunxlls. Ala. ?8883
KFSB Joplin, Mo. 5000 | KWWL Waterloo. lowa 5000 | WGAW Gardner. Mass. 1000 WELD & :'d a.AIa 3
KFBB Great Falls. Mont. 5000 | KFH Wichita, Kans. 5000 | WNBH New Bedford, Mass. 1000 XLYD B:k:rs%n'ld it 1000d
KGMT Falrbury, Nebr. 300d | WG Carbin. K. 5000 | WBRK Eittsnold, Mo L000| KEXE San Bernardino. Calif. 500
_WILK Asbury Park, N. J. 1000| WMOR Morehead, Ky. 1000d | wWLEW Bad Axe. Mich. 1000 B sa b eﬂ a O 5200
WCAM Camden, N. J. 1000| KvOL Lafayette, La. 1000 | WLAV Grand Ran...Mich. 1000 RO Santa osca,| alif.
KARA Albuguerque, N.M.  1000d WASA Havre de Grace, Md. 1000d | WCSR Hillsdale, Mich, 1000 &%ﬁ( l;‘uehlul.k gn. o000
WVIP Mt, Kisco, N.Y. 5000d | WCRB Waltham. Mass. 5000 | WMTE Manistes, Mich. |8go ¥ Pntrvla % onn. oo
WTLB Utica. N.Y. 1000 | WTRX Flint. Mich. 5000 | WAGN Menominee, Mich. 1000 leNZ¥ cu namh onn. oo
WISE Ashevilie. N.C. 5000 | WLOL Minnéapoiis. Minn, 5000 | WMBN Petoskey, M 1000 e i Fi 10004
WIKTC Chariotte, N.C. 1000 | WIPR Greenville, Miss, 1000 | WEXL Royal Oak, 1000 WD(\‘; o o ity Bt 15oad
WINC Burnam O 1000 | WAL Meridian:wiss " 000d KOLM Debait bk, Mt foud | Wrsc Blackeposr, 6o 500d
KNOX Grand Forks. N.Dak. § ow Springs, Mo. ’ ) ,» Ga.,
WFAH Aﬁlanee. Ohio 1000d| KGAK Galiup, N.Mex. 5000 | KROC Rochester, Minn. 1000 WRWH Cleveland, Ga. 1000d
Avucust, 1964 13
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WHITE'S Ke. Wave Length W.P. | Ke. Wave Length W.P. Ke. Wave Length w.P.
KWBA Baytown, Tex. 1000 | WFSR Bath, N.Y, 500d | KSPA ula, i
@&@D@ KRYS Corpus Christi, Tex. 1000| WBNX New York, N.Y. 5000 | KHOE ?’ar't‘lt&e':?()al'if?am' 1500
KXOL Ft. Worth, Tex. 5000 | WLOS Asheville, N.C. 5000 | KUK! Ukiah, Calif. 1000
WBOB Galax, va. 1000d | WTDB Winston.Salem, N.C. 5000 KONG Visalia, Calif. 000
WHBG Harrisonburg, Va, 5000d | WWIZ Lorain, Ohio 500d] KRLN Canon City, Colo. 250
KFOR _Grand Coules, Wash, 1000d | WPKO Waverly, Dhio 1000d | KDTA Deita, Colo, 250
KMD Tacoma, wash, 5000 | KSWO Lawton. Okla. 1000 | KFTM Ft. Morgan, Colo. 250
1000d | KMUS Muskogee, Okla, 1000 | KBZZ La Junta, Colo. 250
lgggg %SBE({:{‘" gll‘??:piul-ﬂgﬂénmew- Ig%%% WSTC Stamford, Conn, 1000
b reg. il i
Ke. Wave Length W.P. 1000 | WACB Kittanning, Pa, 1000d \\zllrli'll.vl’f't'."ﬂ%'&g:&a?g.m}'la. “2]503
WMNE Menomonie. Wis. 1000d | WMLP Milton, Pa. 1000d | WIRA Ft. Pierce, Fla. 1000
WRPB Warner Robins, Ga. 5000d | KVRS Rock Springs, Wyo. 1000 WAYZ Waynesboro. Pa, 1000d | WNVE Ft, walton Beh., Fla.
WAAP Feona i ™ {08 WAGS Biahomviie, S, oo o
eoria, IlI, ishopville, S,C. 1000d i
WIBD Salem, iiI. 10004 | 1370—218.8 WGUS N. Augusts, S.G, 10000 | WPRY PrksoViae Fla. 230
WIOU Kokomo, Ind. 5000 KOTA Rapid City. S.Dak, 5000 | WTRR Sanford, Fila. 1000
KRNT Des Moines, lowa 5000 WBYE Calera, Ala, 1000d | KFCB Redfield, S.Dak. 500d | WZRH Zephyr Hills, Fla. 250
KMAN Manhattan, Kans, 500d | KTPA Prescott, Ark. 500d | WYSH Clinton, Tenn. 1000d | wCQS Alma, Ga. 1000
WLOU Louisville, Ky. 5000d [ KBUC Corona, Calit. 1000 | WGMM _Millington, Tenn. 500d | WSGC Elberton, Ga. 1000
WSMB New Orleans, La. 5000 | KQCY Quincy, Calif, - 500d | KIET Beaumont, Tex, 1000 | wNEX Macon, Ga. 1000
WHMI Howell, Mich. 500{ KEEN San Jose, Calif. 5000 | KBWD Brownwood, Tex. 1000, WMGA Moultrie, Ga. 1000
KDID Ortonville, Minn, 1000d | KGEN Tulare, Calif. 1000d [ KCRM Crane, Tex, 1000d | WCOH Newnan, Ga. 000
WCMP Pine City, Minn, 1000d| WKMK Blountstown, Fla, 500d [ KTSM El Paso, Tex. 5000 | wGSA Savannah, Ga. 1000
WKOZ Kosciusko, Miss. 5000d | WKDS Ocala, Fla, 0d| KMUL Muleshos, Tex. 1000d | KART Jerome, 1daho 250
KCHR Charleston, Mo. 1000d | WCOA Pensacola, Fla, 5000 | KBOP Pleasanton, Tex. 1000d | K RPL Moscow. idaho 250
KBRX 0’Neill, Nebr 1000d | WAXE Vero Beach, Fla. 1000d | WSYB Rutland, vt, 5000 | KSPT Sandpoint, Idaho 1000
WLNH Laconia. N.H. 5000d | WBGR Jesup, Ga. 5000 | WMBG Richmond, Va. 5000 | WOWS Champaign, [Il, 1000
WHWH Princeton, N.J. 5000 WFDR Manchester, Ga. 1000d | KRKO Everett, wWash, 5000 | wGIL Galesburg, !II, 1000
KABQ Albuquerque, N.M, 5000 | W KLE Washington, Ga, 1000d | KPEG Spokane, wasn, 5000d | WROZ Evansville, ind. 1000
WCBA Corning, N.Y. 1000d | WPRC Lincoin, 1ll. 1000d | WMTD Hinton, W.va. 1000d | wBAT Marion, Ind. 1000
WRNY Rome. N.Y. 500d | WTTS Bloomington, Ind. 5000 | WBEL Beloit, Wis. 5000 | KCOG Centerville. lowa 100
WBMT Black Mountain, N.C. 500d| WGRY Gary, (nd. 000d KVFD Fort Dodge, lowa 1000
WHIP Mooresville. N.C, 1000d | KOTH Dubuque, towa 5000(1390—215.7 KVDE Emporia, Kans. 1000
WLLY Wilson, N.C. 1000d | KGNO Dodge City. Kans. 5000 KAYS Hays, Kans, 1000
KBMR Bismarck, N. D, 5000 | IKALN lola, Kans, 500d | W mA Anniston, Ala 5000| WCYN Cynthiana, Ky. 250
WADC Akron, Qhio 5000 | WGOH Grayson, Ky. 00 KDQN DeQueen, Ark. 500d | WIEL Elizabethtown, Ky, 1000
WCSM Celina, Ohio 500d | WTKY Tompkinsville, Ky, 1000d KAMO Rogers, Ark 000d | WETG London, Ky. 250
WCHI Chillicothe, Dhio 1000d | KAPB Marksville, La, 1000d KGER Long Boach 'Calll 5000 | WFPR Hammond, La. 250
KRHD Duncan, QOkla. 250 | WMHI Braddocks Hts,, Md. 500d KCEY Turlock, Callf. KAOK Lake Charles, La. 1000
KTLQ Tahlequah, Dkla. 1000d | WKI1IK Leonardtown, Md. 1000d KFML Denver. Colo, 1000d WRDO Augusta. Maine 1000d
KRVC Ashland, Oreg. 1000d| WDEA Ellsworth, Me. ) 5000d [ wAyvp Avon Park, Fla 1000d | WIOE Biddeford, Maine 1000
WORK York, Pa. 5000| WGHN Grand Haven, Mich. '500d | wp\ip Gainessille, Fin.  oony| WWIN Baltimore, Md, 1000
WWBR Wwindber, Pa, KSUM Fairmont, Minn, 1000 | \wyNR Chicago, 11l. 5000 | WALE Fall River, Mass. 1000
WODAR Darlington, S.C. 1000d| WMGO Canton, Miss. 1000d WFIW Fairfleld, 111, 1000 | WLLH Lowell, Mass, 1000
WGSW Greenwood, S.C. 1000d | KWRT Boonville, Mo. 1000d wiCcD Seymnur'lnd' 1000d | WHMP Northampton, Mass. 1000
WRKM Carthage, Tenn. 1000d | KCRV Caruthersville, Mo, (000d KCLN Clinton 'Iowa' 000d | WELL Battle Creek, Mich. 1000
KCAR Clarksville, Tex. 500d | KXLF Butte, Mont. 5000 | |KCEC Des Mojnes. lowa 1000 | WILB Detroit, Mich, 1000d
KTXJ Jasper, Tex. 1000d | KAWL York, Nebr. 500d KNCK Concordia, Kans 5004 WHODF Houghton, Mich. 250
KCOR San Antonio. Tex. 5000 WFEA Manchester., N.H. 5000 WANY Albany, Ky * 1000d | WMAB Munising, Mich, 250
WBLT Bedford. Va. 1000d | WALK Patchogue, N.Y. 500d | wiiC Hazard, Ky. 50004 | WSAM Saginaw, Mich, 1000
WFLS Fredericksburg, va. 1000d| WSAY Rochester, N.Y. 5000 | KFRA Franklfn, La. 500d | WSIM St. Joseph, Mich, 1000
WNVA Norton, Va, 50004 [ WLTC Gastonia, N.C. 2000d| WEGP Prasque 'Isie, Me,  5000d | WICM Traverse City, Mich. 1000
WAVY Portsmouth. Va,. 5000 | WTAB Tabor City, N.C. 5000d [y ypw WaYnesville, Mo. 1000d | XEYL Long Prairie, Minn. 250
WPOR Portage, Wls. 5000d | KFJM Grand Forks, N.O.  1000d | wCAT Drange, Mass. 1000d | KMHL Marshall, Minn, 1000
WSPD Toledo, Ohio 5000 | wpLM Plymouth, Mass. 5000 WMIN Mpls..St. Paul, Minn, 1000
KVYL Holdenville, Okla. 300d | wCER Chartotte. Mich 1000d | WHLB Virginia, Minn. 1000
1360—220.4 KAST Astoria, Dreg. 10001\ XOH Duluth, Minn. 500 | WBIP_ Booneville, Miss. 250
WRAT EELTY p, ) KAEO Cutiml e o wae B
WWWB Jasper, Ala. 1000d ottstown. Pa. WROA fport, attiesburg. Miss,
WLIQ Mobils, Ala, 5000d | W KNC Roaring Seras., Pa. 1000d| WRIC meriaian’ Mise  bood | W1QS o kson Qo s, 230
WMFC Monrceville, Ala.  1000d | WAVV_ Vieaues, P.R. 1900 | KIPW Waynesville, Mo.  1000d| ¥ MEC Macon Miss. 1300
WELR Roanoke. Ala, 1000d | WKED Wickford, R.1, 3004 | KENN Farmington, N.Mex. 5000 | ¢ fBU Columbia, Mo, 250
KRUX Glendals, Ariz. 5000| WOEF Chattanooga, Tenn. 5000 | 1 i6B Hobbs, N.Mex, 5000d | KSTM Sikeston M 1600
KLYR Clarksville, Ark. 500d | WOXE Lawrenceburg, Tenn. 1000d | wEQK Pougnkeensio, N.Y. 5000 S IML: e ioname 1000
KFFA Helena, Ark. 1000 | WRGS Rogersville, Tenn.  1000d | w iy’ Rivetheadw Ny 1000d | RETS, {oringfeld, Mo, J00
KFIV Modesto, Calif. 1000| KOKE Austin, Tex. 1000d | wFBL Syracuse,N.Y. 5000 | KX N Glomdive mopent. 220
IKRCK Ridgecrest, Calif. 10004 | KFRO Longview, Tex 1000 WEED Rocky Mount, N.C. 5000 KGN gle"t 1;9.“5M?v||| . s
KGB San Diego, Calif. 5000| KPOS Post, Tex. 500d| WADA Shelby, N.C. 1000 | (COW Allance. Nebr " 1000
WDRC Hartford, Conn. 5000 KSOP Salt Lake City, Utah 1000d | wjiRpM Troy, N.C. 500d | iKLIN. Lincoln: Nebe ' 250
WDBS Jacksonville, Fla.  5000d | WBTN Bennington, Vt. 1000d! KL pM Minot, N.Dak. 5000 | «BM| Henderson. Nev. 230
WKAT Miami Beach, Fla. ~5000| WHEE Martinsvitle, va.  5000d) wOHP Bellefantaine, Dhio 500 | o' Winnemucca, Nev. 1000
WSFR Sanford, Fla. 500d | WIWS South Hill, Va, 5000d | wmPO Middleport-Fomroy, WBRL Berlin, N.H. 50
WINT winter Haven, Fla. 1000d| KPOR Quincy, Wash. 1000d Ohio  1000d | wTSL Hanover, N.H 1000
WAZA Bainbridge, Ga. 1000d | WMOD Moundsville, W.Va. 1000d|wrMJ youngstown, Ohio 5000 | wLTN Littleton, N. H 250
WLAW Lawrenceville, Ga. 1000d | WCCN Neillsville, Wis. 5000d| KCRC Enid, Okia. 1000 | K TRC Santa Fe, N.Mex 250
WMAC Metter, Ga. 500d | KVWO Cheyenne, Wyo. 1000 | KSLM Salem, Oreg. 5000 | KCHS Truth or Consequences
AT whan Sl b ol
eKalb, 1. W ate College, Pa. 1000 i .
WVYMC Mt. Carmel, (11, 5004 | 1380—217.3 WISA isabelia, PR, 1000 | Wy OND Dicameart, N.Mex. 250
WGFA Watseka, 11l. 1000d WHPB Belton, S.C, 1000d | wABY Albany, N.Y. 1000
KHAK Cedar Rapids, lowa 1000d| WRAB Arab, Ala. 1000d | WCSC Charleston, S.C. 5000 | wySL Buffalo, N.Y, 1000d
KXG1 Ft. Madison, lowa  1000d | WGYV Greenville, Ala, 1000d | KJAM Madison, S.0. 5000d | wSLB Dgdensburg, N.Y. 1000
KSCJ Sioux City, lowa 5000| KDXE N. Little Rock, Ark. 000d| WTJS Jackson, Tenn. 5000 |nw BMA Beaufort, N.C. " 250
KBTO EI Dorado. Kans. 500d | KBVM Lancaster, Calif, 1000d | KULP EI Campo, Tex. 500d [ wGBG Greensboro, N.C. 1000
WFLW Monticelio, Ky, 1000d | KGMS Sacramento, Calif. 1000 | KBEC Waxahachie, Tex. 500d | wSIC Statesville, N.C. 1000
KOBC Mansfield, La, 1000d | KSBW Salinas, Calif. 5000| KLGN Logan, Utah 1000 | wLSE Wallace, N. C. 1000
KVIM New lberia, La, 1000d | KFLJ Walsenburg, Cole, 1000d | WEAM Arlington, va, 5000 | wHCC Waynesville, N.C. 1000
KTLD Tallulah, La. 500d | WAMS Wilmington, Del. 5000 | WWOD Lynchburg, Va. 5000 f WCNF weldon, N.C. 1000d
WEBB Oundalk, Md. 5000d | WLIZ Lake Worth, Fla. 500d ( WKLP Keyser, W. va. 1390| KEYJ Jamestown, N.Dak. 1000
WLYN Lynn, Mass. 1000d | WQXQ Ormond Beh., Fla, 1000d | KBBD Yakima, Wash, 1000 | wWMAN Mansfield, Ohio 1000d
WKYD Caro, Mich. 500d | WLCY St. Petershurg, Fla, 5000 WPAY Portsmouth, Dhio 1000
WKMI Kalamazoo, Mich. 5000 WAOK Atfianta, Ga. 5000 | 1400—214.2 KWON Bartlesville, Okla. 250
KLRS Mountain Grove, Mo. 1000d{ WSIZ Dcilla, Ga. ; 5000d KTMC McAlester, Dkla. 250
KWRV McCook, Nebr. 1000d| KPOI Hnno[ulm Hawail 5000 | wMSL pecatur, Ala. 1000| KNDR Norman. Okla, 250
WNNJ Newton, N.J. N 1000d | WBZ1 Brazil, Ind. 500d | wXAL Demopofis, Ala. 1000d | KNND Cottape Grove, Dreg. {000d
WWBZ vineland, N.J. 1000 | WKJIG Ft. Wayne, ind. 5000 | WFPA Ft. Payne, Ala. 250 | WEST Easton, Pa. 1000
WKOP Binghamton, N.Y. 5000 KCIM Carroll. lowa 1000 WILD Homewood, Ala. 1000 | WIET Erie, Pa. 1000
WMNS Dlean, N.Y. 1000d [ KCII Washington, lowa 500d | wiHO Opelika, Ala, 1000 | WFEC Harrisburg, Pa, 1000d
WCHL Chapel Hill, N.C. 1000d | WMTA Central City, Ky. 500d | KSEW Sitka. Alaska 250 ) WKBI St. Marys, Pa. §000
KEYZ Williston, N.D. 5000 | WWIKY Winchester, Ky. 1000d | KCLF Clifton, Arlz. 250 | WICK Scranton. Pa, 1000
WSAI Cincinnati, Ohio 5000 WYNIK Baton Rouge, La, 500d| KIKJ Flagstaff, Ariz, 250 | WRAK Williamsport, Pa. 1000
WWOW Conneaut. Dhio 500d| WIKTJ Farmington, Me, £000d | KXIV Phoenix, Ariz. 1000 | wCDS Columbiz, S.C. 1000
KUIK Hillshoro, Dreg. 1000d | WTTH Port Huron, Mich 1000 | KTUC Tucson, Ariz, 250 | WGTN Georgetown, S.C. 1000
WPQR McKeesport, Pa, 5000 WPLB Greenville, Mich. 500d | KVOY Yuma. Ariz. 250 WHCQ Spartanburé S.C 1000d
WPPA Pottsville, Pa, 5000 | KLIZ Brainerd, Minn. 1000d [ KELD E! Dorado, Ark. 1000 | v 17M Clarksville, Tenn. 1000
WELP Easley, S.C. 1000d | KAGE Winena, Minn. 10001 KCLA Pine Bluff, Ark. 1000 | B Cackeville, . 1000
WLCM Lancaster, $.C. 1000d | WDLT Indianola, Miss, 500d | KWYN Wynne, Ark. 1000 LG ‘."|T°““-
WNAH Nashville, Tenn. 1000 | [(UOL Kansas City. Mo. 5000 | KPAT Berkeley, Calif 1000| WLSB Copper. Hill. Tenn, 250
RAY A lio, T 5 KUVR Holdredge, Nabr. 5001 KREOQ lndio. Calif. 250 | WGAP Maryville, Tenn. 1000d
:(A marlllo, Tex, 500d | wBBX Portsmouth, N.H., 1000 KQAMS Redding, Calif. 250 | WHAL Shelbyville, Tenn. 1000
KACT Andrews, Tex. 1000d IWAWZ Zarephath, N.J. 5000 | KSLY San Luis Obispo, Cal, 250/ KRUN Ballinger, Tex. 250
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Ke. Wave Length  W.P.[Ke.  Wave Length W.P.|Ke. Wave Length  W.P. |Kc, Wave Length ~ W.P,
R mpbellsvi Ky, Lo0o
KBYG Big Spring, Tex. 250 | WBRD Bradenton, Fla. 1000} 71440—208.2 wLC)?Lclaa:ch:mIrl'leky.y FH
KUNO Corpus Christi, Tex. 250 | WDBF Delray Beach, Fla. 5000d - Mont ' 5000 | WPAD Paducah, Ky 1000
KILE nr. Galveston, Tex, 250 | WETH St. Augustine, Fla. 1000d (WHHY S ‘nnmery, Ala. 50004 | KSIG Crowley, La 1000
L e onvitto, To 3% WRBL ’éz‘.’“.i‘:,':f‘é‘““' Ga. 1O Kuog F:;:tstg:v’ilﬁ'eAlI‘\lr-li 1000d | KNOC Natehifoches, La. 1000
acksonville, Tex. ul » Ga. : 3 . , La.
l'zIEUBhf lj’ems. Tex. 1000| WPEH Louisville, Ga. 1000d{ KOKY Littie Rock, Ark. 50ggg \x:'l:% hflien‘:k?;lll?":{ali.:é ggg
KEYE Perryton. Tex. 250 | WLET Toccoa, Ga, | 5000d | KVON allanﬂ-,gallé- n IR et Paris, Maine 1000
KVOP Plainview. Tex, 250 | KOLL Honoluly, Hawaii Ko Bom Maria  Catit.  1000| WTBQ Cumberiand, Md 1000
KO Tempio Tom 1500 | Wi i van City, ind 000 | WALS Bristol, Conn. .~ 500d | WMAS Springfield, Mass. 1000
K emple, Tex. ichiga ity, b : . 3 b Uik
KTFS Tuexarkana. Tex, %gg vlzoc [:avev:norté_‘lnwla( |33°ug wcv%% \grl:'l“eernPeér:. Fla. 5888?! WATZ Alpena annﬂnilcpﬁi“" oo
KVOU Uvalde, Tex. JCK Junction City, Kans. n, 3 n
KIXX Provo, Utah 250 | WTCR Ashland. Ky. 50004 | WGIG Brunswick. Ga. 5000| WHTG Holland LT 1000
WDOT Burlington, Vt. 1000 | wHBN Harrodsburg, Ky.  1000d| WRAJ Anna, Il T00d | WhMIR Dackson, Wich, 1000
WINA Chaclottesvilie, Va, 1000 | W Y O e L 20001 WHSK Norre 1000d | WKLA Ludington, Mich 250
WHHV Hillsville, Va. KPEL Lafayette, La. Kb L ’ ic
WHIH Portsmouth, Va. 1000| WBSM New Bedford, Mass, 5000 WGEM Quincy, 111, %3%3 r(v:TLEs fﬂ,’e'-("L“e?“m'f.if"‘ lggg
WHLF So. Boston, Va, 1000| wBEG Pittsfield, Mass. 1900 | WROK Rockford, 111 e | KALS Bomiai Rinn. 1000
WING Winchester, Va. 1000 | WAMM Flint, Mich. 1000d | WPGW Portland, Ind. o | KBMw Breckenridoe " Minn. 1000
KEDO Longview, Wash, 250 | WKPR Kalamazoo, Mich.  1000d | KCHE Cherokee. lowa o d B . b
KRSC Othello, Wash. 250| KTOE Mankato, Minn, 5000 | KEW1 Topeka, Kans, \000d | KFAM Sty'(.‘;luud Minn 1000
KTNT Tacoma, Wash. 1000 wSUH Oxford, Miss. 1000d | WCDS Glasgow, Ky. o Clarkedate, Miss 250
WBOY Clarkesburg, W.Va. (000 wQBC Vicksburg, Miss, 1000| W KLX Paris, Ky. 1000d R i bia FHl s 350
WRON Ronceverte, W.Va, 1000 | KBTN Neoshe, Mo, 500d | WEZ) Williamsburg, Ky. |ggou W G i 3%
WSPZ Spencer, W.Va. 1000| KOO0 Omaha, Nebr. 1000d | KMLB Monroe, La, 0 N OKiK K M s 100e
WKWK Wheeling, W.Va, 250 | KSYX Santa Rosa, N.Mex. 1000d | WJAB Westbrook, Me. 5000d A AN Nes e . 250
WBTH Williamson, W.Va. 1000 WALY Herkimer, N.Y. 1000d | WAAB Worcester, Mass, 5000 A T e, Miss 350
WATW Ashland, Wis. 1000 | WACK Newark. N.Y. 500 | WBCM Bay City, Mich. ”;333 RO Prasericktown Mo 250
wWBI1Z Eau Claire, Wis. 1000 | WLNA Peekskill, N.Y, 1000d | WDOW Dowagiac, Mich. o0 wWaeh fotin, Mo, 1000
wWDUZ Green Bay, Wis. 1000 | WMYN Mayodan, N.C. 500] WCHB Inkster, Mich. 1000d wias l(irksvil'le Mo 1000
WRJN Racine, Wis, 1000 | wGAS S. Gastonia, N.C. 500d | KEVE Goiden Valley, Minn. 5000 K OKO I Mo 1000
WRDB Reedsburg, Wis, 1000 | wVOT Wilson, N.C. 1000 | WHHT Lucedals, Miss. 1000d KO0 wost Plains Mo H
WRIG Wausau, Wis, 1000 | WHK Cleveland, Ohio 5000 | WSEL Pontotoc, Miss. 1000d o W Bs roma Mot 1000
KATI! Caspar, Wyo. 1000| KTJS Hobart, Okla. 1000d | WILK Asbury Park, N.J.  5000d RUDE Great Bails, “Mont 1000
KOD1 Cody, Wyo. 1000| KYNG Coos Bay, Oreg. 1000d | WMVB Millville, N.J. 1000d KXEL WMisouta Mont 3 250
WCOJ Coatesviile, Pa, 5000| WBAB_ Babylon, N.Y. 1000d | PEEN Red Lodge, Mont 1000
1410—212.6 S e, [ 5000 | W)JL Niagara Falls, Ny, 10004 | EURY W70 S0ft Mont, 1000
* WEUC Ponce, P.R. 1000| wSGO Oswego, N.Y. 1000d R WEs Beatrice N'ebr h o
WALA Mobile, Ala. 5000 | WCRE Cheraw, S.C. 1000d | WBLA Elizabethtown, N.C. 100¢d KONE Reno Nev. 250
WRCK Tuscumbia, Ala. 500d| KDLE Abergeen_l._ S. D. ‘538?]“ WBUYGLex:‘n%}nn‘ N.h(li.D ?Oogg WKXL Concord, N.H. 1000
KTCS Fort Smith, Ark. 10001 WEWE SO0, TOL T | D S afren, Ohio 5000 | WEPG Atlantic City, N.J, 1000
KERN Bakersfield, Calif. 1000| W KSR BPul:'l‘skl- ;enn- o ﬁ’"”[',‘ e, ti20 2000 | WETC New Brunswick, N. J. 1000
KRWL Carmel. Caliif. 5004 | KEYN Bonham, Tex. | KD e alies, Orog 2000 | KLOS Albuquerque, N.Mex. 250
l'((rlw(ocl:( |anp°°"||calci:"|'f ?33" ﬂﬁ% lilue'\blg'r;.l‘i'l,(f'els Tex. 10000| WEDL Carbondale, Pa. 50004 | KLMX Clayton. N-"h‘lﬁ":i 'Oggg
YC marysville, Calif, N Pa. 500d | KOBE Las Cruces, N.Mex.
KCAL Redlands, Calif. 5000d | KPEP San Angelo, Tex. 1000d | WNPV Lansdale, Pa. |500d | KENM Portates, N,Mex. 1000
L Ft. Collins, Colo. 1000 | WWSR St. Albans, Vt. 1000d | WGCB Red Lion, Pa. AR 100
Bk Hadiieits | WBOY Shusalnvas Lot oK G SE, 2008 whiko Bt vy, ot
wDOV Dover, Del. € » Va. . S.C. Y. 1000
WMYR Fort Myers, Fla. 5000 | KIT1 Chehalis, Wash. 1000d | WZYX Cowan, Tenn. Iggg: ;VVEP’;- Poolt?:“i(eh:n:io N. Y. 1000
WBIL Leesburg, Fla. 1000d | KUJ walla Walla, Wash. 5000 WHDM McKenzie, Tenn. IWVHIATRE P e 250)
WONS Tallahassee, Fla. 5(()](()]4(])5 WPLY Plymouth, Wis. 500d &Ely)é @o"r‘:.ﬂ':é’ﬁrT.:(’?‘ - ?ggg WSl B N % 1500
WRIX Griflin, Ga. ’ . nia, N.C 00
WONS Gummings, G- {00a | 1430—209.7 KONT Denton, Tox " sooay | Wizs Hemdarson. NC. 1008
o ndersonville, N.C.
WLaQ Rome. Ga. (4008 | WEHK pont ity Al 10000 ALY SRS 30004 | WHIY Now Born. N.G.. 250
, 11, onticello. Ark. { y Spring Lake, N.C. 5
WTIM Taylorville, 11l 1000d | KAMP EI Centro, Calif.  1000d | WHIS Blueficld. W.Va. A 300003 "'(Vggf B TR 350
WAZY Lafayette, ind, 1000d | KARM Fresno, Calif. 5000 xv“A’gR gnrnalllstnwn.vvi -Va, 3900 | WIER Dover, 0hio 1000
KGRN Grinnell, fowa 00d | ((ALI Pasadena, Calif. 5000 (GRGveeniEa RlEs WMOH Hamilton, Ohio 1000d
KLEM LeMars, lowa 000d | KJAY Sacramento, Calif.  500d WLEC Sandusky. Ohio 1000
KCLO Leavenworth, Kans. 5000d) KGBA Santa Clara, Cal. 1000 | 1450—206.8 KWHW Aftus, Okla. 080
KWBB Wichita, Kans. 5000 | |KOS1 Aurora, Colo. 5000 KGFF Shawnee, Okia, 00
WLBJ Bowling Green, Ky. 5000 | w (| Homestead, Fla. 500d | wpNG Anniston, Ala. 1000 | KSI1W Woodward, Okla. 1000
WHLN Harlan. Ky. 5000d | wLAK Lakeland, Fla, 5000 | wYAM Bessemer, Ala, 1000 | KORE Eugene, Ored. 1000
KDBS Alcxandria, La. 1000d | wPCF Panama City, Fla. 5000 | wpiG Dothan, Ala, 000 | KFLW Klamath Falls. Oreg. 250
wDDW Halfway, Md, 1000d| WGFS Covington, Ga. 000d | wFIX Huntsville, Ala, 1000 | KLBM La Grande, Orep. 1000
WHAG Halfway, Md. 1000d | wRCD Dalton, Ga. 1000d | WLAY Muscle Shoals City, KBPS Portland, Ore.
WOKW Brockton, Mass. 1000d| wwGS Tlfton, Ga. 5000 Alabama 1000 | ww GO Erie, Pa. 10004
WGRD Grand Rap., Mich. 1000d | weef Hightand Park, 111. 1000d| K| AM Cordova, Alaska 50 | WDAD Indiana, Pa. 1000
KLFD Litchfield, Minn. 500d | WCMY Ottawa, LI, 500d | KAWT Douglas. Ariz. 250 | wpaAM Pottsville, Pa. 1000
KRWB Roseau, Minn. 1000d | wiRE Indianapolis, Ind. 5000 | K NOT Prescott, Ariz. 250 | wMPT So. Williamsport, Pa. 250
WDSK Cleveland, Miss, 1000d | KAS) Ames, lowa 1000d | KOLD Tucsoen, Ariz. 250 | wmMAJ State College. Pa. 1000d
WBKN Newton, Miss, 00d | KMRC Morgan City, La, 500d | KENA Mena, Ark. 250 | wipA Washington. Pa, 250
KNOP N. Platte, Nebr.  1000d| WNAV Annapolis, Md. 5000| KYOR Biythe, Calif. 250 | wwR1I W. Warwick, R.i. 1000
WHTG Asbury Park, N.J. WTTT Amherst, Mass. 5000d| KOWN Escondido, Calif. 250 | wQSN Charleston, S.C. 1000
WHTG Eatontown, N.J. 500d | wH|L Medford, Mass, 5000d | KPAL Palm Springs, Calif. 250 | wcRS Greenwood, S.C. 1000
WDOE Dunkirk, N.Y. 1000 | WION Bonia, Mich. 5000d | KT1P Porterville, Calif. 1000 | wMYB Myrtle Beach, S.C. 1000
WELM Elmira, N.Y, 1000 wBRB Mt. Clemens, Mich. 500d | KSAN San Francisco, Calif. 1000 | wHSC Hartsville, S,C. 1000
WSET Glen Falls, N.Y.  1000d| wi AU Laurel, Miss. 000d| KVML Sonora, Calif. 250 | KBFS Belle Fourche, S. Dak. 1000
WOTT Watertown, N.Y. 5000 ((AOL Carroliton, Mo. 500d | KVEN Ventura, Calif. 1000 | K yNT Yankton, S.Dak. 250
WEGO Concord, N.C. 1000d | wiL St. Louis, Mo, 5000 [ KAGR Yuba City, Calif. 100 [ WLAR Athens, Tenn. <1000
WSRC Durham, N.C. 1000d { KRG1 Grand Island, Nebr. 5000 | KGIW Alamosa, Colo. 250 | wMOC Chattanooga, Tenn. 1000
WING Dayton. Ohio 5000 wWNJR Newark, N.J. 5000 KYOU Greeley, Colo. 1000 | wpsSG Dyersburg. Tenn. 250
KPAM Portland, Oreg. 5000d | KGFL Roswell, N.M. 5000d | WNAB Bridgeport, Conn. 1000 | wSMG Greeneville, Tenn. 250
WLSH Lansford, Pa. 000d | wENE Endicott. N.Y, 5000 | WILM Wilmington, Del. 1000 | wLAF LaFollette. Tenn. 1000
KQV Pittsburgh, Pa. 5000 | wMNC Morganton, N.C. 5000d | WOL Washington, D. C. 1000 | wGNS Murfreesboro, Tenn, 1000
WPCC_ Clinton, S.C. 1000d| wpJS Mt. Olive, N.C. 1000d | WwWIB Brooksville, Fla. 250 | KAYC Beaumont, Tex. 1000
WYMB Manning, S.C. 1000d | wRXO0 Roxboro, N.C. 1000d | wMFJ Daytona Beach, Fla. 1000 KggN Carrizo Sprgs., Tex. 250
WCMT Martin. Tenn. 1000d | wrOoB Fostoria, Ohio 1000| wSKP Miami, Fla. 250 | KCT1 Gonzales. Tex. 250
. KBUD Athens, Tex, 000d] wCLT Newark, Ohio 500d | WBSR Pensacola, Fla. 1000 | K MBL Junction, Tex. 250
KBAN Bowie, Tex. 500d| ALV Alva, Okla, 500 | wSPB Sarasota, Fla. 1000 | KCY L Lampasas, Tex. 250
KVLB Cleveland, Tex. 500| KELY Tulsa, Okla 5000) wSTU Stuart, Fla. 25 KMH$ Marshall, Tex. 1000
KXIT Dalhart, Tex. 500d | KGAY Salem. Oreg. 5000d [ WTAL Tallahassee, Fla. 1000 | KAMY McCamey, Tex. 250
KADO Marshall. Tex. 500\ wyAM Altoona, Pa. 1000 | WGPC Albany, Ga. 1000 ] KNET Palestine. Tex. 250
KRIG Odessa. Tex. 1000 | wFRA Franklin, Pa. 500d | WBHF Cartersville, Ga. 1000 | KSNY Snyder, Tex. 1000
KBAL San Saba, Tex. 500d | wNEL Caguas, P.R. 1000 | WCON Cornelia, Ga. 250 | KURA Moab, Utah 1000
KNAL Victoria, Tex, 500 | wBLR Batesburg, S.C. 5000d | WKEU Griffin, Ga, 1000} KEYY Provo, Utah 250
WIKI Chester, Va. WATP Marion, S.C. 1000d | WMV G Milledgeville, Ga. 1000 | kpXU St. George, Utah 250
WRIS Roanoke, Va. 5000d | K gRK Brookings. S. Dak. 1000d | WBYG Savannah, Ga. 1000, wSNO Barre, Vt. 000
WRDS S. Charleston, W, Va. WGYW Fountain City, Tenn, 1000d| WVLD Valdosta, Ga. 1000 | wTSA Brattleboro, Vt. 1000
WHKBH LaCrosse, Wis. 5000 | wENQ Madison, Tenn. 5000d | KEOK Payette, Idaho 250 | WFTR Front Roval. Va. 1000
KWYO Sheridan, Wyo. 1000| wHER Memphis, Tenn. 1000 | KEEP Twin Falls, idaho 1000 | weNZ Hightand Springs, Va. 250
KSTB Breckenridge. Tex. 1000d| WVON Cicero, LIl 1000 | wREL Lexington, Va, 1000
1420—211.1 KEES Gladewater, Tex. $000d | WKEL Kewanee, |11, 100 | wMVA Martinsville, Va. 1000
KCOH Houston, Tex. 1000d | WCVS Springfield, UL 1099 | KBKW Aberdeen, Wash. 1000
WACT Tuscaloosa. Ala. 5000d | KLO Ogden, Utah 5000 | WANE Ft. Wﬂy"*’:-l'"‘l’-d 250 KCLX Colfax, Wash. 1000
KHFH Sierra Vista, Ariz. 1000d | WIVE Ashland, Va, 1000d | WXVw Jeffersonville, Ind. 1250 | KONP Port Angeles. Wash. 250
KPOC Pocahontas, Ark. 000d | WDIC Clincho, Va. 1000d| WASK Lafayette, ind 1000 | B OVE Puyailup, Wash. 1000
KRDO Golo, Sorgs. Cota. —1000] KBRG Mt ¥ornow, wash. 3580\ KOWN Y le” lowa 250 | WPAR Parkersburg, W. Va. 1000
, Calif. on, Va, ! ’
\'I(V?Jg Olt:cS;g(’I‘:rook.l Conn. 00d | WBEV Beaver Dam, Wis,  1000d | KWBW Hutchinson, Kans. 1000 KFIZ Fond du La¢, Wis. 250
15
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Ke. Wave Length

WHITE'S W.P. Ke. Wave Length W.P. Ke. Wave Length W.P,
WNBP Newburyport, Mass. 500d| WAJF Decatur, Ala. §000| WESB Bradford, P
R&@D@ WKMF Flint, Mich, 5000| WRLD Lanett, Ala, 250 | WAZL Hazleton, Paa.' }003‘(])
WKLZ Kalamazo0, Mich, 500d | WHBB Seima, Ala, 250| WARD Johnstown, pa, 1000
KANO Anoka, Minn, 1000d| KYCA Prescott, Ariz, 1000} WGAL Lancaster, Pa, 1000
WCHJ Brookhaven, Miss. 1000d | KAIR Tuesen, Ariz, 250| wBCB Levittown, Pa. 1000
WNAU New Albany, Miss. 500d | KXAR Hope, Ark. 250 | WMRF Lewiston, Pa, 1000
KGHM Brookfield, Mo. 500d{ KTLO Mtn. Home, Ark. 250 | WMGW Meadville, Pa, 1000d
: KTCB Malden, Mo, 1000d | KDRS Paragould, Ark. 1000 | WNBT Wellshoro, Pa. 1000
WTKO ithaca, N.Y. 1000d | KOTN Pine Bluff, Ark. 250 | WSIB Beaufort, S.C. 100
Ke.  Wave Length  W.P.| WPDM Potsdam, N.Y.  1000d| KXRJ Russellville, Ark. 1000 | w ; 250
WBIG Greensboro, N.C. 5000 K AC Bakersfield, Calif, 1000 | w Ile, S.C. 1000
WDLB Marshfield, Wis. 1000| WPNC Plymouth, N.C. 1000d | KPAS Banning, Calif. 250 | KORN Mitchell, S,Dak. 000
WPFP Park Falls, Wis. 1000| WTOE Spruce Pine, N.C.  1000d | KK1CO Calexicg. Calif. 250 | WOPI Bristol, Tenn. 1000
WRCO Richland Center, wis. 1000 WOHO Toledo, Ohio 1000 ngﬁ 'é""(" TC,""" Calif, 1000| WDXB Chattanooga, Tenn. (000
KBBS Buffalo, Wyo. 250 | KVLH Pauls Valley, Okia,  250d | KO WL Lake Tahoe, Calit. 250 | WROL Fountain Gity, Tenn. 250
KVOW Riverton, Wyo, 1000 | KVIN Vinita, Okla. 500d (BLF Peta‘"'"‘;fv Ca'l'.f- 1000 | w)JM Lewisburg, Tenn. 1000
KRAF Reedsport, Oreg 5000d 503 SRN %‘"b' Ca g-” 1000\ wDXL Lexington, Tenn, 1000
1460—205.4 WSAN Allentown, Pa 5000 anta Barbara, Calif. 1000 KNOW Austin, Tex. 250
—205. WEAR Farreil, Pa 1000d | KS¥O ‘é;‘;‘l‘gércac';{; o0 KIBL Besville, Tex. 250
age, Pa. er, . K i ing, b
v\zrm{ Cullman, Ala, 5000d | waXxL c’:f.ﬁ,,.?.,,"g,c_ sgﬂﬁd KGUC Gunnison, Colo. 250 KHUZ Bn“rnseprf"}"ex.nx “2)28
P Phenix City, Ala. 5000 | wGOO Georgetown, S, C. 500d | KCMS Manitou Sprgs., Colo. 100 KNEL Brady, Tex. 250
KZOE Marianna, Ark. 500 wEAG Alcoa, Tenn. 1000d { KOLR Sterling, Colo. 250 [ KSAM Huntsville, Tex. 250
KCCL Paris, Ark. 00| WVOL Berry Hill, Tenn. 5000 | WEOR Torrington, Conn. 250 KVOZ Laredo, Tex, 250
KTYM inglewood, Calif. 5000 | KRBC Abiléne, Tex. 5000 wu?s" l_?ffdestﬂﬂ, Fla. 250 ) KZZN Littlefield, Tex. 250
KDON sSahnas, Calif. 5000| KDHN Dimmitt, Tex. T :‘,an h, El;Ia.'l . ggg KPLT Paris, Tex. 1000
KVRE Santa Rosa, Calif. 1000d| {wRD Henderson, Tex. 500d | & M.I':‘"" each, Fla, KGKB Tyier, Tex. 250
KDEY Boulder, Colo 500d| KCNY San Marcos, Tex. 250d | WORA Milten Fla 19001 KVWC Vernon, Tex 250
KYSN cém.‘ Sprgs., Colo. 1000 | KF| A Centralia, Wash. 5000 | WPXE Starke. Fna'rl 12300 KVOG Ogden, Utah 1000
WBAR Bartow, Fia. 1000d | KSEM Moses Lake, Wash. 5000 WSIR wert: E;c 3 B.F 0250 WHKVT Brattleboro, vt. 1000
WZEP DeFuniak Springs, KAPS Mount Vernon, Wash. 500d | WSIR Winter Haven, Fla. 230 |WIKE Newport, vt. 1000
.. Florida 1000d | wwHY Huntington, W.Va. 5000d WM ¢ lld oG, Ga. 1600 WCVA Culpeper. Va, 1000
WMBR Jacksonville, Fla. 5000 | wWBZE Wheeling, W.Va. 500d | W ieE M‘"’ ele, Ga' WVEC Hampton, va, 1000
WENX St (M Weky RELSGLWE R \VBVAL G o wars w1
, Ga. v . remerton, Wash.
WROY Carmi. i, r00pq | KTWO Casper, Wyo. S000) wSNT Sandersvills, Ga. 500 | KLOG Koo Wash 00
WIXN Dixon, {Ii. 1000d WSYL S¥'Vﬂ"";i Ga. 250 KENE Toppenish, Wash, 1000
WRTL Rantoul, tll. 250d | 1480—202.6 KTOH Lll':‘uev” awail 250 | KTEL Walla Walla, Wash, 250
WKAM Goshen, Ind. 1000 e Dacalduellildaho 1000) wGKV Charleston, W.Va, 1000
WOCH_North Vernon, Ind. 1000d | WARI Abbeville, Ala. 1000| WKRO Cairo, 111 250 | WTCS Fairmont, W.Va.  1000d
KSO Des Moines. lowa 5000 | WBTS Bridgeport, Ala. 1000d | WOAN e [Tl 00| wLOH Princeton, W.Va. 250
KCRB Chanute, Kans, 1000d | wiX) irondale, Ala. s000d | WAMY East St. Louls, Il 1000) WGEZ Beloit, Wis, 1000d
WRVK Mt. Vernon, Ky. 500d | WABB Mobile, Ala. 5000 | WOEA Qak Park, 11l 1909 | WLEX LaCrosse, Wis. 1000
WAIL Baton Rouge, La, 5000 | KHAT Phoenix, Ariz. 500 | WZOE Frinceton, ind. {008 | WIGM Medford, Wis. 1000
KBSF Springhill, La. 1000d ( KGLU Safford, Ariz. 1000 wnDU s"’ t"';”"l‘a- d“ ind 100 | WOSH Oshkosh, wis. 1000
WEMD Easton, Md. 500d | KTHS Berryville, Ark 1000 P e WL KIML Glllette, Wyo. 250
WBET Brockton, Mass, 5000 KWUN Concord, Calif. 500d | KBUR Burlington, lowa 10001 KKLME Laramie, Wyo. 500
WBRN Big Rapids, Mich, 1000d | KRED Eureka, Calif. 5000 KBAg ,Dl:‘l?"“"le- Jowa 1992 | KRTR Thermopolis, Wyo, 250
WPON Pontlae, Mich. 1000| KYOS Merced, Calif. 50001 20T Mason Citv, lows 250 | KGOS Torrington, Wyo. 1000
KOWA Hastings, Minn. KWIZ santa Ana, Calif. 5000 KRIB Mason City, lowa <o
KDMA Montevideo, Minn, 1000} KSEE Santa Maria, Calif. 1000| KIGAN Phillipsburg, Kans. 30 1500—199.9
WELZ Belzoni, Miss. 1000d | KPUB Pueblo, Colo, 1000d [ XTOF Topeka, Kans, oaon — Lo
KADY St. Charles, Mo. 5000d | WSOR Windsor, Conn 500d o Ay Giasnnw ’Kyy' 1000 WFMI Montgomery, Ala. 5004
KRNY Kearney, Nebr. 5000d | WAPG Arcadia, Fla. 1000d |\ OM1 Owensboro, K. 1000 | KGMR Jacksonville, Ark.  (000d
KENO Las Vegas, Nev. 1000 | WTHR Panama Beach, Fla. 500d| ool oo Wanoatio Ky. t000 | KBLA Burbank, Calif. 10000
WOKO Albany, N.Y. 5000 | WXIV Windemere, Fla, 1000d | Bt T ey 1000 | KXRX San Jose, Calif 5000
WVOX New Rocheile, N.Y. 500d [ WYZE Atlanta, Ga. 5000d | RN Eunice. La 250 { WTOP Washington, D.C. 50000
WHEC Rochester. N.Y. 5000 | WRDW Augusta, Ga. 50001 el Houma, La. 1000| WKIZ Key West, Fla, 250
WFVG Fuduay Sprgs., N.C. 1000d | WGSB Geneva, 11l 1000 L 2US Ruston ﬂ'a 1000 | WGUL New Port Richey, Fla. 250d
WRKB Kannapolis, N.C, 500d | WIBM Jerseyville, 1II. 500d| WboR Portland, Maine 1000| WSEM Donaldsonville, Ga. 1000d
WMMH Marshall, N.C, 500d ( WTH] Terre Haute, ind. 1000} WL Watervilie, Maine 1000 | WTHN Thomaston, Ga. (000d
WBNS Columbus, Ohio 5000 WRSW Warsaw, Ind. 1000 WARK Hanerstnv;n Md 1000 | KUMU Honoluly, Hawaii 1000
WPVL Painesville. Ohio 500d [ KLEE Ottumwa, lowa 500d | WAV Haverhill, Mass 250| WGEN Genesco, HI 2500
KROW Dallas, Oreg. 5000d| KBEA Mission, Kans. 1000d| WO Bl Biiord, Maness: 250| WPMB Vandalia, 111,
KELR Ei Reno, Okia. 500 KLEO Wichita, Kans. 5000 | wrX) w. Springfleld, Mass. 1000| WVOC Battle Creek, Mich. 1000d
WMBA Ambridge, Pa. 500d | WKOA Hopkinsville, Ky.  1000d | G B} aAlrian. Mich 1000 | WIBK Detroit, Mich 10000
WCMB Harrisburg, Pa. 5000| WNKY Neon, Ky. +000d | WBEFT Fremont, Mich 250| KSTP' St. Paul, Minn 50000
wBCU Union, S.C. t000] WTLO Somersst, Ky. 1000d | wpmDN Midland, Mich 1000 KDFN Doniphan, Mo. 1000d
WGOG Walhalla, S,C. 500d | KCKW Jena, La. S00d( U eB@ whitehall, Mich. 1000 | WGIC Xenia, 0,
WIJAK Jackson, Tenn. 5000d | KANV Jonesville, La, 500d | {57y Grand Rabids. Minn,  250| KOSG Pawhuska, Okla 500d
WEEN Lafayette, Tenn. 1000d | KJOE Shreveport, La, 1000d | |0} GR Rodwd. Ealls, Minn.' 1000| KPIR Eugene. Ore.. = 100009
KBRZ Freeport, Tex. 300d | WSAR Fall River, Mass. 5000 \wioX Biloxi, Miss. ° 1000/ WMNT Manati, P.R 250
KLLL Lubbock, Tex. 1000d | WMAX Grand Rapids, (0004 | WOLD Cleveland, Miss, 250 | WEAC Gaffney, S. C. 1000d
WACO Waco, Tex, 1000 Michigan WHOC Philadeiphia, Miss. 250| KWFA Merkle, Tex. 250d
WPRW Manassas, Va. 900d| W10S Tawas Clty, Mich.  1000d| wy/'E Tupelo, Miss 250 | KTXO Sherman, Tex 250
WRAD Radford, va. 5000| WYSI Ypsilanti, Mich.  500wd | wyim vieksburg, Miss 250| KANI Wharton Tex.” 500
WLPM Suffolk,Va. 5000d | KAUS Austin, Minn, 1000 | MO Carthage. Mo 250 : LAY
KCDI Kirkland, Wash. 5000d | KGCX Sidney, Mont. 00| CTTR Rotia, Mo, 1000 1510—199.1
KIMA Yakima. Wash, 5000 | KLMS Lincoln, Nebr, 1000) ' DRO Sedalia. Mo 250 — o
WBUC Buckhannon, W,va. 5000d| KWEW Hobbs, N. Mex. 5000 | BOW Butte. Mont 1000 | KALF Mesa, Ariz 100009
WRAC Racine, Wis. 500d | WLEA Horneli, N.Y. 1000d | KBON Omaha, Nebr. 1000 | KASK Ontario, Calif 1000
WTMB Tomah, Wis. 1000d| WHOM New York, N.v.  S000|wEM) Laconia, N.H. 1000 | KIRV Fresno, Calif, 500
WA BT KR, 2000 | WLDB Atlantic City, N. J,  1000| KTIM San Rafael, Calif.  1000d
1470—204.0 WYRN Lotishure, N.& S00d | KBRSN Los Alamos, N.Mex. 1000 KMOR Littieton, Colo. 1000
WMS) sy"{",; ;% -b. 50004 | KRTN Raton, N, Mex. 1000 | WNLC New London, Conn. 10000
WBLO Evergreen, Ala, 1000d | \w yBC Cantan, ‘Ohio 5000 WCSS Amsterdam, N.Y. 1000 | WZZZ Boynton Beach, Fla. 1000d
KING Hot Sarnae At 10004| WCIN Cincinnati, ohio 5000 | WRLY RGNy (230 | WWSC CosaFlar 2504
KBMX Conlmuanas, [y 1000d| wTRA Latrobe, Pa. 500d | wicY Malons, N,Y. 1000| WIRC Joifet, 1] 500d
KUTY Palmdale, Calif, 5000 | ¥ PYS Shiladelohia. Pa.  5000) wpic Port Jervis, N. Y. 1000 | wiKAl Macomb, il 1000d
KXOA Sacramento, Calif. 5000 | wSHP Shippensburg, Pa. 500d WOL; S’r?f"“' N. Y. :888 KIFG lowa Falls, lowa 500d
wMMW Meriden, Conn. 1000d [ wmDD Fajardo, P.R. 5000 WSSB Fur ?{ﬂ..h‘. C. 50 KANS Larned, Kan. 1000d
RBD Pompano Beach, Fla. 5000| xgpp Waterton, S.D. 1000d | WFL ayetteville. N.C. WMEX Boston, Mass, 5000
WARG Adel. Gar " "' [000a | WIEC Jeffersan Cify, Tenn.  500| WERE Wow Born, NG, 1500 | Wi kM Teea RMoer: mich. " 200
WODOL Athens. Ga. 10000 | 59X 3‘5'{'3';3";;{9“"- 5900d | WRMT Rocky Mount, N. C. 1000 KCCV Indenendence. Mo.  1000d
WCLA Claxton, Ga. 1000| K\ v\ Pasadena, Tex. 1000 vagy"“ s\f"lftg's'.:y'NN'c' |20 [ KTTT Columbus, Nebr. 500d
WRGA Rome, Ga. 3000| KAPE San Antonio. Tex.  500d | (SUE Waltinger N.Dak. 290 | vy EAL, Greeushoro, N.C.  1000d
icago Helghts, 111. 1000d | KN| Spanish Fork, Utah  1000d U wilmington, No. 250 | WBRW Brelster, N.y.  1000d
lemb!? Kaorla. . 5000 | W FR Springfield. Vt, 1000d WHS ilmington, N.C. WLAC Nashville, Tenn. 50000
nderson, Ind. 1000d | wBEBYL Richmond. Va 5000| KOVC Valley City, N. Dak. 1000 KCTX Childress, Tex. 250d
KTRI Sioux City, lowa 5000 | wLEE Richmond. Va. 5000 | WBEX Chillicothe, Ohlo 1000 ( KABH Midland, Tex. 500d
KWVY Waverly, lowa 1000d | wB) U Salem, va. 50000 | WJMO Cleveland Hghts., 0, 1000| KMOO Mineola, Tex.
KARE Atcmslon‘,( Kans. 1000 KFHA Lakewood, Wash. 1000d | WOHI E. Liverpool, Ohlo 250 | KROB Robstown, Tex. 500d
KLIB Liberal, Kans, 500d | KvAN Vancouver, Wash. 1000d | WMOA Marietta, Ohio 1000 | KSTV Stephenville, Tex. 250d
XTOL Farmorswilie: va.  1o00a| WASM Madison, Wis. 3000| WMRN Marion, Ohio 1000 | W20 X Waukesha, Wis. 160004
R X e 11 -
wiston, Maine 3 b —
WIDY Salisbury. Md. 5000d | 1490—201.2 KBKR Baker, Oreg. 1000 | 1520—197.4
WTTR Westminster, Md. t000d . KRNR Roseburg, Oreg. 1000} KGHT Hollister, Calif. 500
WSRO Mariborough, Mass. 1000d | WANA Anniston, Ala, 2501 KBZY Salem, Dreg, 1000 KACY Port Hueneme, Calif. 10000
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Ke. Wave Length W.P.| Ke. Wave Length  W.P. Ke. Wave Length ~ W.P. Ke. Wave Length  W.P.
i KWBG Boone, lowa 1000
WTLN Apopka, Fla. 5000d | WNOH Palemh, N.C. lgggg wgﬁ% 3:;\\!&15"':&:%8 50004 | KV GB Great Bend, Kans. 5000
WGNP tndian Rocks Beach, N e N tom. N.C 10004 | WQTW Latrobe, Fa “ T000d| WLBN Lebanon, KY. 1000d
Fia o00d | KUTT Far o™ "™ 50000 | WFGN Gaffney. S.G 250d | KEVL White Castle, La. 1000
WIXX Oakland Park, Fla. 1000d | KUTT Fargo, N.D. eonaltwirES Juhnstun' S.G' 250| WETT Ocean City, Md. 1000
oy Cuontl, ', sts| waLa e IR GIRESS ol wiv it i s
WSVL Shelbyville, Ind. 1000 | KREK Sapulpa, Okla, 500d | WHLP Centerville, Tenn.  1000d wa?g sh:ar’l‘n;a(’:‘nylﬁm“ch. g
KS1B Creston, lowa 1000d | WLOA Braddock, Pa, 1000d | wCLE Cleveland, Tenn, 1000d KRAD E' Grand'Furks.
WRSL Stanford, Ky. 500d | WTTC Towanda, Pa. 500d | wTRB Ripley, Tenn. 1000d . Minn. 1000d
KXKW Lafayette, La. 1000 | WKFE Yauco, i mggg KZOL Farwell, Tex. gggg WOKJ Jackson, Miss. 5000
WVCB Bel Air, Md. 250d | WBSC Bennetsville, S.C. KVLG La Grange, Tex. KDEX Dexter, Mo. 10004
WKJR Muskegon Hts., Mich. WTHB N. Augusta, S.C.  1000d| KTER Terrell, Tex. 250d | L EES Kansas City, Mo.  1000d
1000d { KUAN Canyon. Tex. 1000] KWIC Salt Lake City, Utah 5000 KGLU Rolla Mo. 10004
WYNZ Ypsilanti, Mich. 250d | KWBC Navasota, Tex. 250d | wSW V Pennington Gap, Va, 1000d WSMN Nashua, N.H. 5000
KOLM Rochester, Minn. 1000d | W KYE Bristol, Tenn, 1000d | wYTI Rocky Mount, Va. 1000d WERA Plainfield, N.J. 500d
WwDSL Moeksville, N, C. WYRL Bristol, Tenn, |g°gg WAPL Apoleton, Wis. 1000d WAUB Auburn, N.Y. 500d
WYRP Ocean City, N, J.  1000d | WPTN Cookeville, Tenn. b WEHH Eimira Heights
KHIP Albuquerque, N.Mex. 500d [ WTPI Cookville, TaTnn- |00|513d 1580—189.2 Horseheads, N.Y.  500d
WKBW Buffalo, N.Y. 50000 | WKPT Kingsport, Tenn. 50 EYY Tallad Al 1000d| WGGO Salamanca, N.Y. 5000d
WL LIes [ B (G [EA) ORI, VO KYND Tompe, Afiz, ™ 100004 | WCSL, Cherryvilic, N.C.
WBNO Bryan, Ohio 500d | WKBA ‘\l/'lm_ﬂl'l'. VE?. .Y égggg N Memfa&Tn:. A 2504 | WVOE Chadburn, N.C. 1000
KOMA Okia. City, Okla. 50000 | WBOF ;‘rnllma each, Va. 00 KPCA vara ree, w1000 | WGTC Greenwille, N.C, 500
KGON Oregon City, Oreg. 10000| WXVA Charlestown, W.Va, d| KFDF Van urené /l\l} - 19%0¢ | WNos High Point. N.C. 1000d
WCHE West Chester, Pa. 250 KOQT Bellingham, wash. 1000d | KPON Anderson, Calif. o0l WAKR Akron, Ohio 5000
WRAL Rio Piedras, P, R 250| KGAR Vaneouver, Wash.  1000d) KWIT BETG CHea: Cat. 50000d| WSRW. Hillsbora, Ohio 500d
Rosa, Calif.  500d| KHEN Henryetta, Okla. 500d
1530—196.1 1560--192.3 N Conta 13 Spras - Colo. 5000d KTIL Tillamook, Ores. 00
WLCB Moulton, Ala. 1000d | WAGC Centre, Ala. 1000d | WSBP Chattachoochee. Fla. 1000d Chambercburs, Pa.  5000d
WCTR Chestertown, Mo, 1530| KPMC Bakersfield, Calif. 10000 Wyﬁ*# ';Até lﬁ?ug?;:dm}.l:la. :gggg wggg Chamhessbuy 1000
KCAT Pine Bluff, Ark 250d | KiQS W illows, Calif. 250d| WHGT B nta Gorda, Fla. 1000d| WXRF Guayama, P.R. 1000
K¥f BK Sacramento, Calif. 50000 | wBYS Canton, (If. 250d Cul ah (?' * j000d| WYNG Warwick, R.1. 1000d
KRYT Colorado Springs, Col. WRIN Rensselaer, Ind. 250d | WCLS Co o 500d| WABY Abbeville, S.C. 1000d
WENG Englewood, Fla. 1000 KSW1 Council Bluffs, lowa 1000d | WPFE E=§ LT, 50004| WACA Camden, S.C. 1000d
KNBI Norton, Kan. 1000d | KABI Abilene, Kan, 250d | WLBA I‘"“‘?s‘l" :;' a. 10004 | KCCR Pierre, S.Dak. 1000d
KWLA Many, La. 1000d | wDXR Paducah, Ky. 1000 | WKLE Glenville, Ga. 2504 | WISO Jonesboro, Tenn. 5000d
WTCR Chestertown, Md. 250d | WBGS Siidell, La, WKKD Aurora, it 3504| WDBL Springfield, Tenn.  1000d
WRPM Poplarville, Miss.  1000d [ KREw Blue Earth, Minn. 250d| WDQN DuQuoin, Iil. KGAS Carthage, Tex. 1000d
WTHM Lapeer, Mich, 5000d KQYX Joplin, Mo. 250 | WBBA Pittsfieid, 1ll. 250d KERG Eastiand, Tex. 00d
WERX Wyoming, Mich. 500d | w@QXR New York, N.Y. 50000 | WKID Urbana, il 25041\ UNT ED Paso, Tex. 1000d
KMAM Butler, Mo, 250 WSDC Mocksville, N.C. 250d | WCNB Connersville, Ind. 2508 | | VoK Houston, Tex. 5000
KLOL Lincoln, Neb. WGLO Chardon, Ohio 250d [ WIVA South Bend, tnd.  1000d |\ oy |ubhock. Tex, 1000
WCKY Cincinnati. Ohio 50000 ) wT NS Coshocton, Ohio 1000d | WAMW Washington, (nd. 250d| L8 yS Mexia, Tex. 500d
WMBT Shenandoah, Pa. 50d | wFOL Hamiiton, Ohio KCHA Charles City, lowa  500d | K\ rop Sinton, Tex. 1000
KGTN Georgetown, Tex.  1000d{ wTQD Toledo, Ohio 5000d | KWNT Davenport, lowa 500d) wisz Glen Burnie, Md. 500
KGBT Harlingen, Tex. 50000 | KwCO Chickasha, Okla. 1000| KDSN Denison, lowa 500d| wRGM Richmond. Va, 5000d
KCLR Ralls, Tex. 000d | wRSJ Bayamon, P.R. 5000 | wAXU Georgetown, Ky.  10000d| () FF Mead, Wash, 1000d
WQVA Quantico, Va. 250 | wAGL Lancaster, S. C. 1000d | WMTL Leitchfield, Ky. 250d | KETO Seattle, Wash. 5000d
KCHY Cheyenne, Wy, 10000 | wLVN Nashville, Tenn. 10000d| WPKY Princeton, Ky. 250d | w XK New Richmond. Wis. 5000d
WBOL Bolwar, Tenn. 250d | KLUV Haynesville, La. 250d | wsSww Platteville, Wis. 5000
1540—195.0 KCAD Abilene, Tex. 500d | K QU Lake Charles, La. 1000/ wTRwW Two Rivers, Wis.  (000d
KHBR Hillsbhoro. Tex. 250d | wpGC Bradbury Hgts., Md. 10000) wAwA West Allis, Wis. 1000d
KPOL Los Angeles, Calif. 50000 KGUL Port Lavaca, Tex. 500d | wjyp St. Johns, Mich. 1000d
WSMI Litchtield, 111. 000d | KHOK Hoquiam, Wash. 1000d| KpOM Windom, Minn. 250d 1600—187 5
WBNLLBuunviuel. :’nd. %ggg 0 WstYcAn;ury,”Mis'svi' 5gg8: .
WLOI LaPorte, ind. e WLBS Centreville, Miss. ille, b 5000d
KXEL Waterloo, lowa 50090 1570—191.1 WESY Leland, Miss. 1000 WEUE ’,jl‘;’;‘t;"u','t:gry""a“._ 1000
KNEX McPherson, Kans., 50d | wCRL Oneonta, Ala. 1000d | WPMP Pascagoula-Mos KVID Cottonwood, Ariz. 1000d
KLIKC Parsons, Kans. 50d { WRWJ Selma, Afa, 5000d Point Mssissippl ‘“00" KXEW Tucson, AFiz. 1000
WDON Wheaton, Md. 1000 | KR Brinkley., Ark. 250d| KCGM Columbia, Mo. 50d KGKO Benton, Ark, 1000d
WMRR Marshall, Mich. KBJT Fordyce, Ark. 250d | KESM Eldorado Springs, Mo. 250‘“ KGST Fresno. Calif. 1000d
WPTR Albany, N.Y. 50000 | KRSA Alisal, Calif. 250d | KNIM Maryville. Mo. 250d KWOW Pomona, Catif. 1000
WIFM Eikin, N.C. 1000d | KCVR Lodi. Calif. 000d| WNJH Hammonton, N.J.  250d |\ /g’ santa Maria, Calif.  500d
WBCO Bucyrus. Ohio 500d | K ACE Riverside, Calif. 1000d | WCRV Washington, N.J. 500d | L BA Yuba City, Calif. 5000
WABQ Cleveland, Onio 1000d | ((LOV Loveland. Colo. 250d | KRZY Albuquerque, N.Mex. 1000d | ¢ Ay | akewood, Colo. 5000
WINTORN eSO o Rgan 500d | wTwB Auburndale, Fla, 5000d | WPAC Patchogue, N.Y.  10000d | /ey "over "pos. 00d
WBTC U"r"’h“" Ch WIB WPAP Fernandina Beach, WZKY Albemarie, N.C. 250d| K TX Atlantic Beach, Fla. 1000d
KWFS Eugene, Ore. 1000d Fiorida $000d | WKJK Granite Falls, N. C. 500d} & W't "oy West, Fla. 500
WIMJ Philadelphia, Pa.  50000d | wo KC Okeechobes, F)a, 1000 | wpyB Benson, N.C. 500d| WHEW Riviera Beach, Fla. 1000
WPTS Pittston, Pa. 1000d | wjOE ward Ridge, Fla. 250 | wy KO Cotumbus, Ohio 1000d | WPRV Wauchula, Fia.
WPME Punxsutawney, Pa, 1000d| wigs Ashburn, Ga. 1000d | | TR Blackwell, Okla. 1000d | WOKB Winter Garden, Fla. 1000d
WADK Newport. R.1. 1000d | w GHC Clayton. Ga. 1000d | wGoY Columbia, Pa. 00d| WGKA Atlanta, Ga. 1000d
WBFJ Woodbury, Tenn. WEAD College Park, Ga,  1000d| e N Ehensburg, Pa. 1000d | WNGA Nashville. Ga. 00d
KCUL Ft. Worth, Tex. 50000d | w GSR Millen, Ga. 250d | W ANB Waynesburg. Pa. 250d | WCGO Chicago Hgts., I1i. 1000d
KGBC Galveston, Tex. 1000| wokz Alton, (1, 1000d| oG Orangeburg, S.C 1000d | WMCW Harvard, (. 00
WWWW_Richmond, Va, WFRL Freeport, 11, 5000d | wyer York, S.C. 250d | WBTO Linton, ind. 500d
KBVU Bellevue. Wash. 1000 | WBEE Harvey. 11l 1000 | <27 Calonial Village, Tenn. 250d | WARU Peru, Ind. 1000d
WTKM Hartford. Wis. 500d | wTAY Robinson, 141, 250d | Wiy snemyv.ue. Tenn. 1000d| KLGA Algona. lowa 5000d
WILO Frankfort, tnd, 250d | oK T South Knoxville, Tenn. 250| KCRG Cedar Rapids, lowa 5000
1550—193.5 WAWR Kendallville, ind.  250d| (AL Denver City, Tex. 250d | KMDO Ft. Scott, Kans. 500d
WOWI New Albany, Ind. 1000d| K GAF Gainesville, Tex. 250d | WSTL Eminence, Ky. 500d
WBHM Birmingham, Ala. 50000d| KMCD Fairfield, lowa 250d | |K'RT Mission, Tex. 1000d| KFNV Ferriday. La. 1000d
WAAY Huntsville, Afa. 5000 | yF) Webster City, lowa  250d| KTLU Rusk, Tex 500d | KLEB Golden Meadow, La. 1000d
WMOE_Mobile, Ala. - 50000d | | NDY Marysville. Kans. 250d| KWED Seguin. Tex 1000d | KLVI Vivian, La. 500d
KF(F Tucson, AfiZ. 50000d | wSK Pratt, Kans. 250d [ KBYP Shamrock. Tex. 250d | WINX Rockville, Md. 1000
KXEX Fresno, Calif. 500d | i ks Vanceburg, Ky. 250d | KBGO Waco, Tex. 1000 | wBOS Brookline, Mass. 5000
KKHI San Fran,, Calif. 10000 | 4 2'L Amite, La. 500d | wiLA Danviile, Va |000d WTYM East Longmeadow,
KDAB Arvada. Colo. 10000d | () LA Leesville. La, 1000| wpUV Pulaski, Va, 5000d ass. 5000d
WEXT West Hartford, Conn. 1000d | KULS Leessiin. bas 1000| WTTN Watertown, Wis,  1000d| WAAM Ann Arbor, Mich. 1000
WRIZ CuralsGahles. Fl'a: Flﬁﬂgggl WAQE Towson, Md. 5000d ’ WTRU Muskegon, Mich. 5000
WORT New Smyrna Beh., Fia. 2501 wpep Taunton, Mass. 1000d | 1590—188.7 WKDL Ciarksdale, Miss.  1000d
WYOU Tampa. Fla. WMLO Beverly, Mass. 500d WFFF Columbia, Miss. 00d
WSMA Smyrna, Ga, 10000 WDEW Westrield. Mass.  1000d | WATM Atmore, Ala 5000d | KATZ St. Louis, Mo. 5000
WIIL Jacksonville, Uil 1000d WMRP Flint, Mich, 10004 wVNA Tuscumbia, Ala.  5000d| KTTN Trenton, Mo. 5004
WCTW New Castle, Ind. 2 WFUR Grand Rapids WA Pine Blofr Arke 1000d | KNCY Nebraska City, Nebr. 5004
KIWA Sheldon, lowa sbod a AP ehigan 1000d| KLIV San Joses Galif, 5000 | KRFS Superior. Nebr. 00d
%Elg\[/’ 33?,!’5 (|J(|;y Kans. lgggg- KUXL Golden Valley, Mniann. 500d| KUOU ?/'t‘amura'. Catif. 1000 | WMCR Oneiaa. l?I.Y. . mggg
WMSK Morganfield, Ky. 250d wEN)é\ LWmon:n. Mllv?s. |gggg I(Clalvatutrv;]lli. ca(':'u'ﬁn g%%% w)'(h;‘((\;ﬂs#uy aﬁ@' NY. o
WLUX Baton Rouge. La. 5000d | % Es i, L totd 3 Y ey o WKL Woedside, N, Y. 50000
KOKA Shreveport, La. 10000 wé{ﬂ Dmsder am.yN o 5 w & e Potorsburg Beach, WG IV Charlotte, N.C. 1000
WSER Elkton. Md. 250d Fund ee, N.Y. 000 | . Florida 1000d| wiDU Fayetteville, N.C. 1000d
WSHN Fremont, Mich, 1000d ' WBUZ Fredonia, N.Y. 1000d | WELE S. Daytona Bch W FRC Reidsville, N.C. 1000
WIAQ Jackson, Miss. 50000 | WAPC Rlv?rhea}}i N.Y.c 50% ELE S. ytona F'l'a‘ 1000d | WKSK W. Jefferson, N.C. 10004
WS AR Sanitoiia RMESS Skwd | L Sy % (000d| waLG Albany, Ga 1000| KDAK Carrington, N.Dak.  500d
e 2| WOLW Mansfieid, Ohio 1000| WLFA Lafayefte, Ga 5000d| WAQI Ashtabula. Ohio ~  1000d
KGMO Cape Girardeau, Mo. 5000d | WEL W BEtsfierd:, hi 250d | WTGA Thomaston, Ga 500d | WBLY Springfleld. Ohio  1000d
KKJO St. Joseph, Mo. S | T P o) 2500| WNMP Evanston, 1.~ 1000d | WTTF Tiffin, Ohio 500d
WCGR Canadaiqua, N.Y. 230 KTAT Frederich, Okla. 00d | WAIK Galesburg, |11, 5000d | KUSH Cushing, Okla. 10004
wovm Unany T | KAy Frocst rove, Oreg. 10004| WEEE indianapolis. fnd.  5000d | KASH Eugens. Oreg: oo
WPXY Greenville, N, C. 500d | KOHU Hermiston, Oreg. 1000d | WPCO Mt. Vernon, Ind. 500d| KSTH St. Helens, Oreg.
7
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WHITE'S

[RADRIO
LOG

EEEEL
ITmTx
7

Ke. Wave Length W.P.
OL Allentown, Pa, 500d

RY Elizabethtown, Pa. 500d
Fountain Inn. S.C. 1000d

NL No. Augusta, S.C. 500d
BT Harriman, Tenn. 5000d

Ke Wave Length W.P
WKBJ Milan, Tenn, 1000d
KBBB Borger, Tex. 500d
KBOR Brownsville, Tex. 1000
KWEL Midland, Tex. 1000d
KCFH Cuero, Tex. 500d

Ke. Wave Length W.P.
KMAE McKinney, Tex. 1000d
KOGT Orange, Tex. 1000
KBBC Centerville, Utah 1000d
WHLL Wheeling. W.va, 5000d
WCWC Ripon, Wis. 5000

Canadian AM Stations by Frequency

Abbreviations: Ke., frequency in kilocycles; W.P., watt power; d, operates daytime only; n, operates nighttime only.
Wavelength is given in meters.

Ke. Wave Length W.P. | Ke. Wave Length W.P. Ke. Wave Length W.P.
- 2,500n | CICH Halifax, N.S. 10,000d
540—555.5 CKGB Timmins, Ont. 10,000 5.000n
CBK Regina, Sask. 50,000 CJCJ Woodstock, N.B, 1,000
CBT Grand Falls, Nfid. 10,000 | 690—434.5 CKCY Sault Ste. Marie,
CBF Montreal, Que, 50,000 0% [
550—545.1 - CBU Varicouver, B.C. 10,000 a a0
CKNX Wingham, Ont. 2,500d
CFBR Sudbury, Ont. 1.000d| 5y e 4003 | 0000
CFNB Fredericton, NE 50,000 710—422. '
CHLN Trois-Rivieres, Que. (0, CICICId CJSP Leaminton, Ont 1,000]930—322.4
CKPG Prince George, B,C. CFRG Gravelbourg, Sask. 5,000d A
g CFBC Saint John, N.B.  10,000d
CKVM Velle-Marie, Que. 10,000d 5.000n
560—535.4 1,000 '
, CICA Edmonton, Alberta 10,000d
CFOS Owen Sound, Ont. 1,000 730—410.7 5,000n
CHCM Marystown, Nfid, 1000 CINR Brind 000 | CJON St John's Nfid. 10,000
n ind River, Ont. B
CJKL Kirkland Lake, Ont, 5.000| CKAC Montreal, Que. 000 | 940—319.0
CKCN Sept-iles, Que. 5.000 | CKDM Dauphin, Man.  18.000d | 50 montceal. Que. 50,000

570—526.0

5,000n
CKLG North Vancouver,
B.

CFCB Corner Brook, Nfid. 1,000 C. 10,000
CJEM Edmundston, N.B. 5 gggd 740—405.2
1,000n
CKCQ Quesnel, B.C, 1,000 | CBL Toronto, Ont. 50,000
CKEK Cranbrook, B.C. 1,000| CBXA Edmonton, Alta, 250
CFWH Whitehorse, Y.T. 1,000 790—379.5
580—516.9 CFDR Dartmouth, N.S. 5000
h . 4 CF amrose, a. 10,00
(LA (T (L 0009 | CkMR Newcastle, N.B. . 1:000
CHLC Hauterive, Que. 5,gggd CKSO0 Sudbury, Ont. Io.gggg
+500n »
CJFX Antigonish, N.S. 5,000 | CHIC Brampton, Ont. 1,000d
CKPR Port Arthur, Ont, 5.30311 500n
1,000n
CKUA Edmonton, Alta. 10,000 800—374.8
CKY Winnipeg, Man. 50,000 | CFOB Fort Frances, Ont.  (,000d

590—508.2

CHAB Moose Jaw, Sask.  10.000d

5,000n
) CHRC Quebes, Que. 10,000
CFAR Flin Flon Man. 10001 CjAD Montreal, Que. 10,000
CKEY Toronto, Ont. 5.000 ;
CKRS Jonquiere, Que. 1,000 BJBQ Belleville, Ont. 1,00
VOCM St. John’s, Nfid. 10,000 | CJLX Fort William, ont. 20000
» n
600—499.7 CKOK Penticton, B.C. m.gggd
n
CFCF Montreal, Que. 5,000 | CKLW Windsor, Ont. 50,000
CFCH Callander, Ont. '0’838" VOWR St. John's, Nftd. 1,000
grac \S(askatnon, Sask. gggg 810—370.2
ancouver, b . .
CrbL Thucoumery | 1'000 | CFAX Victoria, B.C. 1,000d
610—491.§ 850—352.7
£liC Lansiey. B.C. 1,000
GHAIP New Carliste. Que. 5000} CXKD Red Deer, Alta. 19, 800d
: B. ’ 1,000n
CKML Mont Laurier, P.Q. (,000
CKTB 8t, Catharines, CKLV Verdun, Que. ‘:’8’888:"
o 15,0000 | 860—348.6 '
,000n — d
iver, Alta. 1,000
B0—qgne o |eEa N, e
o d nuvik, N.w.T. '
2 4 . CJBC Toronto, Ont. 50,000
CFCL Timmins, Ont. 10,000d
2,500n(900—333.1
CKCK Regina, Sask. 5000 | 0 Hamitton, Ont AT
CKCM Grand Falls, Nfid. (0,000 SHML Hamilton ont. to%530d
» n
630—475.9 CJBR Rimouski, Que. 10,000
CFCO Chatham, Ont. 1,000 1 CJVI Victoria, B.C. 10,000
CFCY Charlottetown, P.E.l. 5000 CKBI Prince Albert, Sask. 10,000
CHED Edmonton, Ajta. 10,000 CKDR Dryden, Ont. 1,600d
CHLT Sherbrooke, Que. 10,000d | CKJL St. Jerome, Que. 1,000
. 5,000n | CKTS Sherbrooke, Que. 1,000
CJET Smith Falls, Ont. 1,000
CKAR l-'l(urtsville.Bocm. :ggg 910—329.5
elowna, -B.C.
et CBO Ottawa, Ont. 5,000
CKRC Winnipeg, Man. 10,000 | GBO Qitawn. Ont: ¢, t9.600a
640—4468.5 CHRL Roberval. Que. 1,000
CBN St. John's, Nfld. 10,000 gvay ll).l_'u:’nhellea. Alta. 5,000
K indsay, Ont. »
680—440.9 920—329.9
CHFA Edmonton, Alta. 5,000 — 34T,
CHLO St. Thomas, Ont. 1.000  CFRY Portage La Prairie,
CJOB Winnipeg, Man.”  10,000d Man, 1,000

118

CJGX Yorkton, Sask. 10,000d
1,000n

CJIB Vernon, B.C. 1,000

950—315.6

CKBB Barrie, Ont, 10,000d
2,500n

CKNB Campbeliton, N.B. 10,000d
(,000n

960—312.3

CFAC cCalgary, Alta. 10,000

CHNS Halifax, N.S. 10,000

CKWwWS Kingston, Ont. 5,000

970—309.1

CKCH Hull, Que. ,000
CKNL Fort st. John, B.C. 1,000d
500n
980—305.9
CBV Quebec, Que. 5,000
CFPL London, Ont. 10.000d
5,000n
CHEX Peterborouah Ont. 5,000
CKGM Montreal, Que. 10,000
CKNW New Westminster,
B.C. 10,000d
5,000n
CKRM Regina, Sask. 10.000d
5,000n
990—302.8
CBW Winnipeg, Man. 50,000
CBY Corner Brook, Nfld. 10,000
1000—299.8
CKBW Bridoewater, N.S. 10,000
1010—296.9
CBX Edmonton, Afta. 50,000
CFRB Toronto, Ont. 50,000
1050—285.5
CFGP Grande Prairie,
Alta. 10,000
CHUM Toronto, Ont, 5.000d
2,500n
CJIC Saulte Ste. Marie,
Ont. 10.000d
2,500n
CJNB North Battleford,
ask. 10.000
CKSB St. Boniface, Man. 10,000
1060—282.8
CFCN Calgary, Alta, 10.000
CJLR Quebec, P.Q. 10,000
1070—280.2
CBA Sackville, N.B. 50,000
CHOK Sarnia, Ont. 5,000d
1,000n
1090—275.1
CHEC Lethbridge, Alta. 5,000

wassa amaricanradinhicton, cam

Ke. Wave Length W.P.

CHRS St. Jean, Que. 1,000d

1110—272.6

CFML Cornwall, Ont. 1,000

CFTJ Galt, Ont. 250d

1130—265.3

CKWX Vancouver, B,C. 50,000

1140—263.0

CB| Sydney, N.S. 10,000

CFTK Terrace, B.C. 000

CKXL Calgary, Alta. 10,000

1150—260.7

CHSJ Saint John, N.B. 10,000d
5,000n

CKOC Hamilton, Ont. 5,000

CKSA Lloydminster. Alta. (0,000

CKTR Trois- Rivieres, Que, Hil ,000d
n

000
CKX Brandon, Man. 10.000d
,000n
1170—256.3
CFNS Saskatoon, Sask. 1,000
1220—245.8
CJOC Lethbridge, Alta, £0,000d
5,000n
CJSS Cornwall. Ont. 1,000
CJRL Kenora, Ont. 000
CKDA Victoria, B.C. 10,000
CKCW Moncton, N.B. 10,000
CKSM Shawinigan, Que. 1,000
1230—243.8
CFBV Smithers, B.C. 1,000d
250n
CFGR Gravelbourg, Sask. 250n
CF KL Schefferville, Que. 250
CFPA Port Arthur, Ont. I.Oggd
250n
CHFC Churchill, Man. 250
CKLD Thetford Mines,
Que. (,000d
250n
CKMP Midland, Ont. 250
CKVD val d’0Or, Que. 1,000d
250n
VOAR St. John's, Nfld. 100
1240—241.8
CFLM La Tuque, Que. 1,000d
250n
CFPR Prince Rupert, B.C. 250
CFVR Abbotsford, B.C. 250
CJAV Port Alberni, B.C. 250
CJCS Stratford 508\1
n

25
CJRW Summerside, P.E.§. 250
CKCQ-1 Williams Lake, B.C. 250
CKBS St. Hyacinthe, Que. 250

CKLS La Sarre, Que. 250
1250—239.9
CHWO Oakville, Ont, 1,000d
500n
CKBL Matane, Que. 5,000
CKOM Saskatoon, Sask. 10,000
1260—238.0
CFRN Edmonton, Alta. 50,000
1270—236.1
CFGT St. Joseph o’ Alma.
e 1,000
HAT Medicine Hat, Alta |0.000
CHWK Chilliwack, B.C. 10,000
CJCB Sydney, N.S. 10,000
1280—234.2
CHIQ Hamilton, Ont. 5.000
CJMS Montreal, Que. 10,000d
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Ke. Wave Length W.P. |Ke. Wave Length W.P.
9 : 5.'0(())((])3 CKOX Woodstock. Ont. 250
CiSL Estevan, Sask. '
CKCV Quebec, Que. 10,0004 | 1350—222.1
| Y e,
. awson Creek, G B
1290—232.4 CJLM Joliette, Que. 1,
CFAM Altona, Man. 10.000d | CKEN Kentville, N.S. 1.000
,000n | CKLB Oshawa, Ont. 10,0004
CKSL London, Ont. .000 5,000n
1300—230.6 1360—220.4
CBAF Moncton, N.B. 5,000 | CKBC Bathurst, N.B. 10,000
CIME Regina, Sask, 1,000
»11370—218.8
1310—228.9 CFLV Valleyfield. Que. 1.000
CFGM Richmond Hill,
Ont.  10.000d 1380—217.3
» n . P
N -de- A CFDA Victoriaville. Que. 1,000
CHGB Ste-Anne-de-Pocatiere, | CKLC Kingston, Ont. 5,000
CKOY Ottawa, Ont. 50,000 | CKPC Brantford, Ont. 10,000
1320—227.1 1390—215.7
CHQM Vancouver, B.C. 10,000 | CKLN Nelson. B.C. 1.000
CJSO Sorel, Que. |(I).gggd 1400—214.2
» n
CKEC New Gtasgow, N.S. 5.000| CIFP Riviere du Loup,
CKKW Kitchener, Ont. 1,000 Que. S.gggd
n
1340—223.7 CKDH Amherst, N.S. 20
R Rouyn, Que.
CFGB Goose Bay, Nfld. 1,000 i
CFSL weyburn, Sask. 1.000d | CKSW Swift Current, Sask. |.gg8g
250n
CFYK Yellowknife. N.W.T. 250|1410—212.6
R A, M 2301 cFMB Montreal. P.Q 10.000
GHRD Orummondvilie, Que. 230| C N vancouver, B.G.  10.000
CILS Yarmouth, N.S. 250
CJQC Quebec, Que. 250 1420—211.1
CKAR-1 Parry Sound, Ont. 250! CJMT Chicoutimi, Que. t,000

-+ —

Ke. Wave Length W.P. |Ke. Wave Length wW.P.
CKPT Peterborough, Ont. 1,000d| CKAD Wilmot, N.S. 1,000n
500 t Que. 15008
CKBM Montmagny, Que. ,
1430—209.7 ) 0 3003
CKEH Toronto, Ont. 1.000¢ CKCRERIEH e RO o od
00N crwe campben River, 250
1440—208.2 B.C
CFCP Courtney, B.C. 1,000/ 1500—199.9
1450—206.8 CHUC Cobourg, Ont. 1,000
gBGBGelndedr. Nled.s ggg 1510—199.1
FA indsor, N.S. A
CFJR Brookville. Ont. l'gggd CKOT Tillsonburg, Ont. 1,000
n
CHEF Granby. Que. 1.000d 1540—195.0
n
CJBM Causapscal. Que. "328" CHFt Toronto, Ont. 50,000
1460—205.4 "|1550—193.5
—205, CBE Windsor, Ont. 10,000
CINB North Batﬂeford.k 10,000| 1560—192.3
ask. A — .
CJ0Y Guelph, Ont. 10,000d 5
5.000n |CFRS Simcoe, Ont. 250d
CKRB Ville St. Geornqes. T
ue. s J—
Gioo0a 1570—191.1
Orillia. Ont. 10,000d
1470—204.0 CFOR Orillia. Ont. 'moggg
R A CHUB Nanaimo, B.C. 5
CFOX Pointe Claire, Que. lo:oogg CKLM Mantreal. Que. 10,000
CHOW Welland, Ont. 1,000d
. s00n | 1580—189.2
Ciam Winnipeg, Man.  S000) oo\ opicoutini, Que. 10,000
1490—201.2 1600—187.5
CFMR Fort Simpson, N.W.T. 25 ;
CFRC Kingston, Ont. 100 ' CHVC Niagara Fafls, Ont. 10,000

. U. S., Puerto Rico, and Canadian FM S'I'ere_o Stations

Location C.L.
ALABAMA
Birmingham WCTR-FM

WSFM
Huntsvitle WAHR
WNDA
Montgomery WAIM-FM
WFMI-FM
ALASKA
Anchorage KBYR-FM
KNIK-FM
ARIZONA
Phoenix KEP!
KNIX
Sun City KTPM
Tueson KSOM
ARKANSAS
El Dorade KELD-WM
RIL-FM
CALIFORNIA
Bakersfietd’ K{FM
Beverly Hitls KCBH
Coachella KCHQ-FM
Fremont KHYD
Fresno KCiB
KXQR
Garden Grove KGGK
Long Beach KNOB
Los Angeles KFAC-FM
KFMU
KMLA
KPOL-FM
KRHM
Monterey KHFR
Paim Springs KDES-FM
Riverside KDUo
Sacramento KHIQ
KSFM
San Diego KBBW
KFMX
KGB-FM
KLRO
KPRI
San Francisco KAFE
KBRG
KFOG
KMEX
KSFR
KXKX
San Jose KEEN-FM

AvucusT, 1964

Location C.L
KSJO-FM
San Luis Obispo KVEC-FM
Santa Barbara KGUD-FM
KMUZ
Santa Maria KEYM
Turlock KHOM
Ventura KUDU-FM
Visalia KONG-FM
Walnut Creek KWME
Woodland KATT
COLORADO
Colorado Springs KLST
Denver KFML-FM
KLIR-FM
Manitou Springs KCMS-FM
CONNECTICUT
Brookfield WGHF
Hartford WTIC-FM
Meriden wBMI
DELAWARE
Wilmington WDEL-FM
, WIBR
DISTRICT OF COLUMBIA
Washington WASH
WGMS-FM
FLORIDA
Clearwater WTAN-FM
Cocoa Beach WRKT-FM
Coral Gahles WVCG-FM
Ft. Lauderdale WFLM
WMIR
Miami WWPB
Miami Beach WAEZ
Ortando WHOO-FM
Palm Beach 0
Pensacola WPEX-FM
St. Petersburg TCX
Sarasota WYA
GEORGIA
Athens WGAU-FM
Atlanta WKLS
WLTA-.FM
WSB-FM
Columbus WRBL-FM

MAAANAL

Location C.L.
Gainesville WDUN-FM
HAWAII
Honelulu KAIM-FM

KPOI-FM
IDAHO
Boise KBOI-FM
ILLINOIS
Btoomington WIBC-FM
Champaign WLRW
Chicago WEFM
WFMQ
WFMT
WKFM
WMAQ-FM
WXRT
Decatur WSOY-FM
Eimwood Park WXFM
Joliet WIOL-FM
Matoon WLBH-FM
Quincy WGEM-FM
Rock island WHBF-FM
INDIANA
Columbia WCSI-FM
Evansville WIKY-FM
Greenfield WSMJ
Indianapolis WFMS
WIFE-FM
Richmond WKBV-FM
South Bend WNDU.FM
Terre Haute WVTS
IOWA
Ames WOI-FM
Cedar Rapids KHAK-FM
WMT.FM
Des Moines KDM)J
Sioux City KDVR
Waterloo KXEL-FM
KANSAS
Kansas City KcJC
Lawrence KANU
Wichita KCMB-FM
KWBB-FM
KENTUCKY
Lexington WVLK-FM
Owensboro wWSTO

amaricanradigbhictaon:, com

Location C.L.
LOUISIANA
Monroe KMLB-FM
New Orleans WWMT
MAINE
Caribou WFST.FM
MARYLAND
Bethesda
(Washington, D.C.) WHFS
wimMD
Towson
(Baltimore) WAQE-FM
MASSACHUSETTS
Boston WBCN
WGBH
Framingham WKOX.FM
Waltham WCRB-FM
Worcester WSRS
MICHIGAN
Ann Arbor WOIA-FM
Bay City WNEM-FM
Detroit WABX
WBFG

East Lansing

P ££5%
cgorso
Zxz20704
SEL-E 51

Flint

Grand Rapids WIFM
wogg-rm
Interlochen 1
idiand waoc
Mt. Pleasant WCEN-FM
MINNESOTA
Minneapolis KRSI-FM
KWFM
WAYL
MISSOURI
Joplin KSYN
Kansas City KCMO-FM
KMBC-FM
St. Louis KCFM
- KSHE
Springfield KTXR
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WHITE'S Location C.L.| Location C.L.| Location C.L.
Charlotte WBT-FM | Readin -
RIADO RNt Yoz | mone wets.u
Wilkes-Barre wYzz
greenville WNCT-FM | York: Hanover WYCR WASHINGTON
Hickory WHKY-FM Seattle KETO-FM
) WIRC-FM RHODE ISLAND KISW
Leaksville WLOE-FM .
OHIO Providence WPFM KLlé(h:'FM
WXCN
KZAM
Location C.L.| (Akron) WDBN lacema KLAY.FM
ganton " o EN . st,UTH CAROLINA WEST VIRG
incinnati WKRC.FM | Beaufor WBEU-
NEBRASKA Cleveland WCLV g Columbia w%ogi-m B VIRGINIA
Omaha KQAL-FM WDOK-FM gﬂr'r'; Cgar'es"m WKTM C:l:er?eeslfun v‘\?’»?dﬁ'm
WNOB artanbur o 4
NEVADA Columbus WENS.Em | " T;NNESSE:SPA FM| Martinsburg WEPM-FM
Las Vegas KORK-FM | Fairfield WFOL-FM
KRON Findiay WFIN-EM | cpavtanooga S OEeE WISCONSIN
Reno KNEV | Kettering WKEDEM ) Greeneville WGRV.FM | Delafield WHAD
NEW HAMPSHIRE | Wiiiidou WEFSCEN | Koo ppitiantm,
Mt. Washington wmTw | bort Clinton WRWE-EM | Nashville WNFQ-EM | WLIP-EM
Springfield . — 1X. adison WHA-FM
NEW JERSEY R WEEY-EM Iseviervilte WSEV-FM WISM-FM
gtlamic City WFPG-FM | Youngstown WBBW.F M| Tullahoma WIG-FM W o
over WDHA.FM : .
Long Beach WRLB OKLAHOMA TEXAS Milwaukee W EME
rinceton . 3
Trenton WEUD.Fy | Oklahoma City KENB | AT KB ¢ | waus WSAU-EM
NEW MEXICO Stillwater KOSU-F M | Beaumont KHGM Woest Bend WBKV-FM
Albuguertue e Tulsa KOCW gﬂrlruss Christi KTOD-FM
Los Alamos KRSN-FM KE2Y #la e PUERTO RICO
NEW YORK OREGON Ft. Worth xég'ﬁ_f_m Rio Piedras WFID
Babylon, L.1. WGLI- Eugene KFMY Gainesville KGAF-FM
Buffalo AV Portland KWFS-FM | Houston KEMK CANADA
wD KODA-FM
Fresh Meadows S . KGMG KQUE ?(alﬂelxry. albenta CHFM.EM
YO Springfield KEED.FM amloops, B,C. CFFM-FM
NGRCCh IS mTLFllg :(()F&“ZEFM Vancouver, B.C, CHQM.FM
Now York " . WABC.EM PENNSYLVANI Port Arthur KFMP Winnipeg, Man. CJOB-FM
W KCR-FM | Boyertown WBYO San Antonio KEEZ cé(ll(me
WQXR.FM | Braddock Wichita Falls KNTO o[
WRFM (Pittsburgh) WLOA-FM O%tava, omt: CrmbiEM
Patchogue, L.1. WPAC-FM | Chambersburg WCHA-FM UTAH Toronts, Ont, CHFI-FM
Riverhead, L.1. WAPC-FM | Harrisburgh WTPAIEM i T CKFM-FM
Rochester’ weme Johnstown WIAC.F M | Sait Lake City KSL-FM |y ingsor, Qnt CKLW-FM
chenectady F o 8
Syracuse WSYR-FM | Philadelphia WSW o VIRGINIA Montreal, Que. 8,‘.?,5?%
e ORTH ARG AT e AN o o
N AROLINA orfo . uebec, Que. .
H . WQAL WYFI Sherbrooke, Que. CHLT-FM
Burlington WBBB-FM | pittshurgh WHKJIF Richmond WFMV Verdun, Que. CKVL-FM
N o o N
U. S. Commercial Television Stations by States
Territories and possessions follow states. Chan., channel; C.L., call letters.
Location C.L. Chan. Location C.L. Chan. |Location C.L. Chan. |Location C.L. Chan.
ALABAMA :((E?g}'v ?? Denver KBTV g Pensacola-Mobile, AISJE a5
- d AR-TV
Rlsinghan wEPLTY 18 | chico SL-TV 12 KLSTV 3 |st. Petersburg-Tampa s
Decatur WMSL-TV 23 Eureka KIEM.TV 3 0A-TV 4 ! N-TV 38
Dothan WTVY 4 KVIQ-TV 6| Durango o KJFL-TV 6|Tallahassee-Thomasville, Ga,
Florence WOWL-TV 15 | Fresno KAIL 53/ Grand Junction KREX-TV 5 CTV 6
Huntsvilie WAAY-TV 3] I(FR‘Ei'IE'g 39 Fr:lunbtlruse I(gEY-;V 10 | Tampa-St. PetersbunzmrL -
: uebio KOAA-TV 5 A-TV 8
Mobife WAELRY T KMJ-TV 24 Sterling KTVS 3 WTVT 13
WKRG.Tv 3 |Hanford roihay & CONNECTICUT GEORGIA
Montgomery WCCB-Tv 32 | Los Ande KA CIW] Alb. WALB.T
G CDSTVES KCOP 13 |Hartford WHCT 18 any A 10
- () KHJ.-TV 9 WTIC-TV 3|Atlanta WAIL.TV 1
WSFA-TV 12 K11X 22 |New Britain-Hartford WAGA-TV 5
Selma WSLA 8 KMEX-TV 34 WHNB-TV 30 $B-TV 2
LASKA KNBC 4 |New Haven.Hartford Augusta WIBF 6
Anchorage KENI-TV 2 KNXT 2 NHC-TV 8 WRDW.-TV 12
KT H TLA 5]|Waterbury WATR-Tv 20 |Columbus WRBL-TV 3
Fairbanks KFAR:TY 2| STV 1 DELAWARE Macon wmaZ-TV 13
K edding o . o
Juneau INY-TV '8 |Sacramento CRA.Tv 3|No Stations Savannah WAV TIVINS
Stockton-Sacramento KOVR 13 WTOC-TV 11
ARIZONA
q Sacramento KXTV 10 {washington WOOK-TV 14 HAWAII
Phoenix KOOL-TV 10 | Salinas. Monterey KSBW-TV 8 o : Hil 1
KPHO-TV 5 |San Bernardino KCHU 18 WAy J|<ie KHBEATV '9
" KTVK 3 San Diego KFMB-TV 8 WRCTV DK (3
Phoenix-Mesa KTAR-TV 12 KOGO-TV 10 WTOP-TV 9 K 43
Tucson KGUN-TV 9| Tjjuana-San Diego XETV 6 WTTG 3 |Honalulu KAVRTYV 4
KOLD-TV 13 WT-TV 12 FLORIDA KHVHLTV 4
Yuma KyO8-Iv 13 | san Francisco KGO-Ty 7 |Daytona Beach-Orlando KTRG-TV (3
KIVA {1 KRON T 3|Ft. Myers wiNK.Ty 11 Wailuke «MAs sy}
ARKANSAS Oakland-San Francisco KTvU 2 |Jacksonville WFGA-TV 12 KMVI-TV 12
El Dorado-Monroe, La. KTVE 10 |San Jose KNTV L), WX IDAHO
Ft. Smith KFSA-TV 5 [San Luis Obispo  KSBY.TV 6|Miami WCKT 7|
Jonesboro KAIT-TV {{ |Santa Barbara KEYT 3 WLBW-TV 10 |Boise KBOIl.TV 2
Little Rock KARK-TV 4 |Santa Maria KCOY-TV 12 WTv) af KTVB 7
KATV 7 | visalia-(Fresno) KKICU.TV 43 0rlande WDBO-TV 6 [{daho Falls KID-TV 3
KTHV 11 COLORADO WFT 9 KIFI-TV 8
CALIEORNIA Palm Beach WPTV 5 (Lewiston KLEW-TV 3
Colorado Springs-Pueblo KKTV 11 |West Palm Beach WEAT.TV {2 Pocatello KTLE 6
Bakersfield KBAK-TV 29 KRDO-TV 13/Panama City WIHG-TV 71Twin Falls KmVT IL
120 Rap10-TV EXPERIMENTER
H P2 H o Py
YVVVVV.,. AT T I T T e T T
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— i _

Lecation C.L. Chan.|Lecation C.L. Chan.|Lecation C.L. Chan.| Location C.L. Chan.
_ILLINOIS WMARTY NEVADA K0Go TV 5
Champaign WCHU 33 |galisbury WBOC-TV 16 | Las Vegas KLAS-TV 8| Tulsa KOTV 6
Chicago WBB‘&II?TlC g ll((%aK-Tv |§ KV.00 TV g2
WBKB 7 MASSACHUSETTS Reno T & KTUL-TV 8
WGWN 1'_3 26| Adams wcDG 19 KOLO-TV 8 Coos B OREG:OIEICBY v
- Bost BZ-TV 00s Ba a
Damil whBa 5| B0 wHoR TV 3|  NEW HAMPSHIRE | g5 KEZI-TV '8
anviile WNAC-TV 7! Manchest . KVAL-TV 13
Decatur WTVP 17| Greenfield WRLP g2 | onenester WMUR-TV. 91 amath Falls KOTI 2
I*_iaasr;ﬁg"fﬂ \A‘/”ESE'E'R// ag Springfield- Holvoke NEW JERSEY Medford KKN?SS'W 'g
: g WHYN-TV 40 i .
Moline WQAD-TV 8| springfteld wwiLp 27 | No Statiens Portland KATU 2
Peoria v‘;’,&gg}v g? Worcester WWOR 14 NEW MEXICO ’z(OGI\“¥¥ g
WTVH 19 CHIGAN Albuguerque KGGM-TV 13 . 12
Quiney-Hannibal, MO'GEM v MICHIGA Kgég?v Z Roseburg KPIC 4
o 0 : o
Rockford wrvo 39 |llen Rark (Detroit) | WIMY 20| Garisbad KAVE.TV 6 PENNSYLVANIA
WREX-TV 13 | oot Traverss Gity WwTv § | Clovis KICA-TV 12| Altoona WEBG-TV (0
1sland H v 4 Roswell KSWS.TV
At WHERIES 2o | Ghebovaan | TV 8| Erie WISV 33
etro - .
Windsor. Ont. CKLW.TV 9 NEW YORK Harrisburg WHP.TV 21
INDIANA Detroit WWJ.TV 4 | Albany-Troy-Schenectady o1 1 Harrlsburg-Yark-Lehanor{NTPA o7
i WXYZ.TV 7 WAST (3
Evansville wr‘lﬂéw fg Flint WIRT 12 | Albany W-TEN 0| Johnstown WIAC.TV 6
WTVW 7 |Grand Rapids WwWO0O0D-TV 8§ |Schenectady-Albany-Troy WARD-TV 56
Fort Wayne WANE-TV I5 WZZM-TV 13] . WRGB 6| Lancaster e WGAL.TV 8
WKIG-Tv 33 | Kalamazoo WKZ0-Tv 3|Binghamton WBJA-TV 34| Lancaster-Lehanon WLYH-TV 5
WPTA 21 |Lansing WIIM.TV 6 WINR-TV 4¢ | Philadelphia WCAU-TV (0
Indianapolis WFBM.TV g | Marquette WLUGC-TV 6 WNBF-TV 12 WFIL-TV &
WISH.TV & |Onondaga WILX-TV 10 Bufialo RS A KERATY 3
WLW.] 13 |Saginaw w . - o
Bloomington-Indianapolis Sault Ste, Marie  WWUP.TV 10 . . KBIWTIVI7| wrag ‘s
WTTV 4 Traverse City WPBN.TV 7 |Elmira-Corning WSYE-TV 18 e 0 4
Lafayette WFAM-TV I8 New Yorl WA || WSSO O EIEREL - o) o
mﬁ;'ﬁ: WQE'R/ g; MINNESOTA WNBG.TV 4| Scranton & Wilkes-Barre
South Bend WNDU-TV 16 | Alexandria KCMT 7 WNEW.TV 5 WDAU.TV 22
WSBT-TV 22| Austin KMMT 6 WOR.TV 9| ‘\’fllg§:¥¥ "‘g
Elkhart-South Bend _ WSJV 28| Duluth-Superior, Wis, w Iy ver { .
Terre Hause WTHI-TV 0 KDAL-TV 3 |Plattsburgh WPTZ 5 RHODE ISLAND
WDSM-TV ¢ | Rochester WHEC-TV 10 Provid i
JOWA Mankato KEYC.TV 12 WOKR 13| Providence et 1
Codar Rapids =~ KCRG.TV 9 CRCEEASES Rl - e ey, Providence (New Bedford, '
edar Rapids. Waterloo WCCO-TV 4 WNYS.TV 9 ’
WMT.TV 2 WSYR-TV 3 SOUTH CAROLINA
WTCN-TV 11|
Davenport WOC-TV  6|Rochester KROC-TV 1g | Utica WKTV 2| anderson WAIM-TV 40
Des Moines KRNT-TV 8|ci baul-Minneapolis Carthage-Watertown
WHO-TV 13 * P Charleston wCIV 4
Ames-Des Moines ~ WOIL.TV 5| waik ShFRng WONY-TV 7 WESC-TV 5
Fort Dodge Katv 2; | Walker NORTH CAROLINA : WLSNCTVIN2
MasoniGity KGLOSTVARS MISSISSIPPI Asheville wiSe.Tv g2 CUPR YTy 5o
SicuxiCity g &l WLOS.TV 13 WNOK.TV' Ig
Waterloo-Cedar Rapids Bilox! WLOX-TV 13| Charlotte WBTV 3| Florence WBTW |
0 a KWWL-TV 7 Columbus WCBI-TV 4 . WSO0C-TV 9/ Greenville WFBC-TV 4
- ?re:nwnod WABV(I;J-R// lg gurhanl;-Raleluh WFH‘ANYT¥PI Ié Spartanburg WSPA-TV
ackson reensboro -
KANSAS ) WLiBT 3 Greenville WNGT 9 SOUTH DAKOTA
Ensign KTVGC 6 |Laurel-Hattiesburg WDAM-TV 7| New Bern WNBE.TV (2| Aberdeen KXAB-TV 9
Garden Gity KGLD 11 |Meridian WTOK.TV 11 | Raleigh-Durham  WRAL-TV 5| Deadwood-Lead KDSJ).TV 5
Goodland KLOE-TV ig | Tupelo WTWV 9| Washington WITN-TV 7| Florence-Watertown KDLO-TV 3
Great Bend KCKT 2 Wilmington WECT 6| Mitchell KORN.TV 5
Hays o KAYS.-TV 7 MISSOURI WInstnn-Salem&GraensshjnsrnTv 2 Rapid City mgg;z g
Pittshurg-Joplin, Mo. : w - . .
KOAM.TV 7 |Cape Girardeau KFVS.TV 12| Greenshoro-High Point & Reliance KPLO-TV 6
Salina KSLN-TV 34 gnlumll;u? 7 I”KOMU_TV 8| Winston.Safem WGHP-TV 8| Sioux Falls lf(l»stldgnll :é
Topeka WIBW-TV 13 annibal-Quincy, . -TV-
Wichita KAKETV 10| o kuaa.Tv 7 NORTH DAKOTA TENNESSEE
ARD-TV efferson City R Bismarck KFYR-TV 5
Hutehinson-Wichita  KTVH 12 |Joplin KODE-TV 12 KXMB-Tv 2| Chattanooga WDEF-TV 12
Kansas City KCMO-TV 5| Dickinson KOIX-TV 2 e 8
KENTUCKY "fl'gfgj}\‘; || A waRS-IV 111 Jackson  WDXI.TV 7
Bowling Green WLTV 13| Kirksville-Ottumwa, La. Grand Forks KNOX.Ty 19| Jonnsen City-Bristol- ) 14
Lexington WKYT-TV 27 KTVO 3| Minot KMOT 10| (o mine WATE TV &
' WLEX-TV 18| poplar Bluff KPOB-TV 15 KXMC-TV I3 WBIR.TV
Louisville WHAS-TV 11]st, Joseph KFEQ-TV 2| Pembina KCND-TV 12 Wivie 33
WAVE.TV  3igt Louis KMOX.TV 4| valley City KXIB-TV 4| yomnnis WMCT 5
WLKY 32 KSD-TV 5| Williston KUMV.TV 8 WHBG TV 13
Paducah WPSD-TV 6 KPLR-TV |1 OHIO WRECZTV 3
) 2 Nashville WLAC.TV 5
LOUISIANA Sedalia KMOS-TV 6| Akron WAKR-TV 49 WSIX-TV 8
Alexandria KALB.TV g |Springfeld KTIETY 10| Cincinnati WCPO-TV 9 WSM-TV 4
Baton Rouge WAEBLTY 9 T AR TEXAS
WBRZ - A
Lafayette KATC 3 MONTANA Clevetand (WEWS 3 | Abilens KRBC.TY o
KLFY-TV 10 | 5. - Inine -
Lake Charles KPLE.TV '7|Billings KULR.TV 8 WIW.TV 8| Amarillo KFDA-TV ig
Monroe- West Monroe Butte l'((()j(?.'é?x E Columbus WBV;JLS‘-NT\(/; lg I(GN?(-J'V 4
KNOE.TV 8 . o - ) 17
. Glendive KXGN-TV 5 WTVN-TV 6| Austin KTBC-TV 7
New Orleans wD‘SNUVB\é I(2i Great Falls KFBKBRI\‘; ér, Dayton wuLO.T'\:,/ 7 | Beaumont KBMT 42
WWL- .0 2| KFDM-TV 6
Shreveport LTV 3lHetena KBLL-TV 12 | Lima WIMA-TV 35| Big Spring KWAB-TV 4
Shrevenort-Texarkana. Texas Missoula KMS0-TV 13 | Steubenville-W heeling, Bryan KBTX-TV 8
KTALSTV 6 LT T}N;st Va. vv;ssggw 3 Corpus Christi KRI(SZ-TV 6
. oledo - KZTV g
Shieerd KBS TV E K WTOL-TV 11| Dallas-Ft. Worth WFAA-TV 8
MAINE Grand Istand KGIN-TV 1] | Youngstown WFMI-TV 21 KRLD-TV 4
Hastings KHAS.TV 5 WKBN-TV 27| El Paso KELP-TV {3
Bangor WABI-TV 5|Hay Springs KDUH.TV 4 . WYTV 33 KROD-TV 4
WLBZ-TV 2| Hayes Center KHPL-TV 6| Zanesville WHIZ-TV 18 KTSM-TV ¢
Poland Spring WMTW-TV 8| Kearney-Holdrege KHOL-TV I3 OKLAHOMA Ft. Worth.Dallas KTVT 11
Portiand WOIRTTY 15| Mook oL ome ‘3| ag KTEN 18| Harlingen eBT TV 4
WGAN-TV 13| McCoo a arlinge T-TV
Presque Isle WAGM.-TV 8 | North Platte KNOP-TV 2| Ardmore & Sherman-Denison, Houston KHOU.TV 11
ST 3 el S5 3 KEReTy
ity o
_ MARYLAND _ OW-TV 6| Lawton KSWO-TV 7| Laredo KGNS-TV 8
Baltimore WBAL.TV 11 !Scottshluff-Gering KSTF 10' Okfahoma City KWTV 9! Lubbock KCBD-TV 1t
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WHITE'S Location C.L. Chan.|Location C.L. Chan. |Location C.L. Chan.
Weslaco KRGV.TV 5| Pasco- Kennewick-Richland WFRY 5
Wichita Falls KFDX.TV 3 KEPR-TV 18| La Crosse WKBT 8
KAUZ.TV &/ Richland KNDU 25| Madison WISC-TV 3
V] Seattle mgg-;x ; WKOW.TV 27
. . WMTV (5
ﬂ_‘l@@ Salt Lake City X TV KOMO-TV 4| Milwaukee WISN.TV 12
UTy 5| spokane KHQ-TV 6 WITI-TV 6
KXLY-TV 4 WTMS.TV 4
MONT KREM-TV 2 WUHF 18
Location C.L Chan. | Burlington WCAX-TV 3 Tacoma-Seattle KTNT-TV 1| Wausau WSAU-TV 7
bt . Tacoma KTVW 13 WYOMING
KLBK-TV I3 VIRGINIA Yakima KIMA-TV 28 o per ° KTWO-TV
. a .
Lufkin KTRE-TV ‘9| Brjstol- Kingsport & Johnson WEST VIRGINIA Choyanne KFBC.TV 5
Midland & Odessa KMID.Tv 2| City, Tenn. WCYB-TV § Riverton KWRB-TV 10
Monahans & Midland Harrisonburg WSVA-TV 3| Bluefleld WHIS-TV 6
KVKM-TV 8| Norfolk WTAR-TV 3] Charleston WCHS-TV 8 GUAM
Odessa KOSA-TV 7| Hampton-Norfolk  wVEC-TvV 13| Clarksburg WBOY-TV 12| agana KUAM.TV 8
Port Arthur-Beaumont Portsmouth- Norfolk. Huntington-Charles WHTN-TV 13 RIC
KPAC-TV 4| Newport News  WAVY-TV [0 WSAZ.TV 3 PUERTO RICO
San Angelo KACB-TV 8| Richmond WRVA-TV (2| 0ak Hill . WOAY.TV 41 aguadilla-Mayaguez WOLE-TV 2
KCTV 8 WTVR 6| Parkersburg-Marietta, 0. Mayaguez WORA-TV §
San Antonio KENS-TV 5| Richmond-Petersburg R TAP-TV 15| ponce WSUR-TV 8
KONO-TV 12 WXEX.TV g| Weston-Fairmont ~ WJPB.TV 5 WRIK.TV 7
KWEX.TV 4/ | Roanoke WDBJ.TV 7( Wheeling WTRF-TY 7| san Juan WAPA.TV 4
WOAI.TV 4 WSLS-TV 10 WISCONSIN WKAQ.TV 2
S\yeetlwater.Abuene KPAR-TV 12| Lynchburg-Roanoke WLVA.TV I3 E 0 Caguas-San Juan WKBM-TV I1i
Temple.Waco KCEN-TV 6 au Claire WEAU-TV |
Tyler-Longview KLTV 7 WASHINGTON Green Bay WBAY-TV 2 VIRGIN ISLANDS
Waco KWTX.TV 101 Bellingham KVO0S.TV (2 WLUK.TV 11| Chariotte Amalie WBNB-TV (0 *
. .. o
U. S. Educational Television Stations by States
Territories and possessions follow states. Chan., channel; C.L., call letters.
Location C.L. Chan. |Location C.L. Chan, Location C.L. Chan. jLocation C.L. Chan,
ALABAMA ILLINOIS NEW HAMPSHIRE SOUTH DAKOTA
Birmingham WBIQ 10| Carbendale WSIU 8| Durham WENH 11| Vermillion KUSD-TV 2
Dozier wDIQ 2| Chicago WTTW (I
mub{le wﬂg gg Urbana-Champaign WILL-TV 2 NEW MEXICO TENNESSEE
ontgomery .
Mount Cheaha State Park INDIANA Albuquerque KNME.TV 5 ﬁ'”".‘,"".‘f WKNO-TV 10 |
WCIQ 71 50uth Bend WNDU-TV 16 NEW YORK ashville WWDCNCVER2
ARIZONA JOWA Butalo WNEDTV 17 TEXAS
Phoenix KAET 8 f ew Yor
Tacson KUAT 6|Des Moines KDPS-TV 11 | Schenectady WMHT 7| Dallas KERA-TV 13 |
CALIFORNIA ~ KENTUCKY NORTH CAROLINA |Lubbotk @ o eumors  XT-TY 3
Sacramento KVIE g | Louisville WFPK-TV 15| Ghapet Hill WUNCTV af Kpag-Tv 4 |
n Bernardino KVCR-TV 24 o
San Francisco . g| - LOUISIANA NORTH DAKOTA San Antonio-Austin KLRN-TV 9
an Mateo CSM-TV 14| Monros KLSE 13
New Orleans WYES-TV 8|Faree KFME I3 UTAH
COLORADO WWL.TV 4 OHIO AT IR
Denven R e MAINE Athens WOUB.TV 20 | Ogden KWCS-TV (8
CONNECTICUT Augusta cBe 19| Bowling Green  WBGU.TV 7015, ) BYU.TV 1§
Hartford WEDH 24 | Qrono WMEB-TV 12 6o mbus WOSU-TV 34 | Salt Lake Gity KUED 7
Presque Isle WMEM-TV 10| Nowark WGSF 28 '
DELAWARE MASSACHUSETTS Oxford WMUB.TV 14 VIRGINIA
Wilmington WHYY.TV 12 Toledo WGTE-TV 30| o mpton-Norfolk  WHRO-TV 15 |
DISTRICT OF COLUMBIA| ey 2 OKLAHOMA |
oL
Washington WETA-TV 25 MICHIGAN Oklahoma GCity KETA (3 WASHINGTON
Detroit WTVS 56 KOKH-TV (1| Puliman KWSC-TV 10
FLORIDA Onondaga-East Lansing s Tulsa KOED-TV 1i $eattle }((g'rgw 9
Gainesville WUFT 5 WMSB 10 acoma EC. 56
Jacksonville wICT 7 M SOTA OREGON i K V'l(-:T1"’\§ 62 j
Miami WSEC-TV 17 INNE Corvallis KOAC.TV 7| Yakima YVE-TV 47
WTHS- t, -Mi i Portiand KOAP.TV (0
Tallahassee wrsu.Tv (1| St Paul-Minneapo l?(1'c;\.1'v 2 WISCONSIN
Tampa-St. Petersburg PENNSYLVYANIA Green Ba wB v
ou 3 MISSOURI ' : toon AxTy 2
Philadelphia WUHY.TV 35| Madison HA.TY 2| ;
GEORG|A Columbia OMU.TV 8| Pittsburgh WQED 13| Milwaukee WMVS (0 '
Athens wary g| Kansas City Kcs,?&‘(’; K AEXRE WHMVT 38
Atlanta WETV 30| S HoUis
Colami e i £h NEBRASKA SOUTH CAROLINA PUERTO RICO
Savannah WVAN.TV ¢ Charleston WITV 7| Mayaguez WIPM.TV 3
Waycross WXGA-TV 8| Lincoln KUON-TV 121 Greenville WNTV 291San Juan WIPR-TV 6
o . o o ang
Canadian Television Stations by Cities
Chan., channe! number; Bullet (*) indicates recent change.
Location C.L. Chan.|Location C.L. Chan. |Location C.L. Chan.|Location C.L. Chan.
Adams Hill. B.C. CFCR.TV.8 (I | Baldy Mountain, Man. Barrie, Ont. CKVR-TV 3| Burnaby, B.C. CHAN-TV 8
Alticane, Sask. =~ GKBI-TV-{ |0 * CKSS-TV 8| Bayview. N.S. CICH-TV-2 6| Calgary. Alta. CFCN-TV 4
Amherst, N.S. CJCH-.TV.3 8] Bale St. Paul, P.Q. Bon Accord, N.B. CHSJ-TV-1 6| Calgary, Alta. CHCT-TV 2
Antigonish. NS,  CFXU-TV ¢ CKRT-TV-1 13| Boston Bar, B,C. CFCR.TV.g 5| Callander. Ont, CFCH-TV 10
Argentia, Nfld. CJOX-TV 10] Banff, Alta, CHCA-TV.2 (0 Brandon, Man, CKX.TV 5| Campbeliton, N.B. CKCD-TV 7
Asheroft, B.C.  CFCR-TV-2 |0 CFCN-TV-2 8| Burmis, Alta, CILH-TV-3 3/ Canning, N.S. CICH-TV-I 10
122 Rap10-TV EXPERIMENTER
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Location C.L. Chan.| Location C.L. Chan.| Location C.L. Chan. |Location C.L. Chan.
Carleton, Que. CHAU.TV 5| Halifax. N.S. CICH-TV 5|New Glasgow, N.S. CFCY.TV.| 7|Smithers, B.C. CFTK.TV.2
Carlyle Lake, Sask. Hamilton, Ont. CHCH-TV |1| Nipawin, Sask, CKBI-TV-4 2| Seintula, B.C. CFKB-TV.4
CKOS-TV-2 7| Invermere, B.C. CFWL-TV.l 6| North Battleford, Sask. Squamish, B.C. CHAR-TV.|
Carrot Creek, Alta. fnverness, N.S. CICB-TV-I 6 CKBi-TV-2 7| St. John's. Nfld. CION-TV
- N.TV.l 9| Jonquiere, Que. CKRS-TV (2] Oliver, B.C. CHBC-TV-3 8| Ste. Marguerite-Marie, P.Q.
Castlegar, B,C. *« CBUAT-2 3| Kamloops, B.C. CFCR-TV 4| Ottawa, Ont. CBOFT 9 CHAU-TV-I|
Chandler, P.Q, CHAU.TV.4 7| Kapuskasing, Ont. CFCL-TV.1 3|Ottawa, Ont. CBOT 4| St. Quentin, N.B. CHAU-TV-2 |(
Charlottetown, P.E.|. CFCY-TV 3! Keams, Ont. CFCL-TV.2 2|0Ottawa, Ont, CIOH-TV 13| Stephenvitie, Nfild. CFSN-TV
Chase, B.C. CFCR-TV.8 Il | Kelowna, B.C. CHBC-TV 2| Parry Sound, Ont. CKVR-TV-( (I|Stranraer, Sask. CFQC-TV.l 3
Chicoutimi, P.Q. CIPM-TV 6| Kenora, Ont. CBWAT 8| Passmore, B.C. ¢ CHMS.TV.2 2| Sturgeon Falls, Ont. CBFST
Chicoutimi, P.Q. CKRS-TV.2 2| Keremeos, B.C. CHKC-TV-I 5|Peace River, Alta. CBXAT-{ 7| Sudbury, Ont. CBFST-| |
Clearwater, B.C. CFCR-TV-(0 2| Kingston, Ont. - CKWS.TV (I|Peachland, B.C. CHPT-TV-I 5|Sudbury, Ont. CKSO0-TV
Clermont, Que. CFCV-TV-( 75| Kitchener, Ont. CKCO-TV 13| Pembroke, Ont. CHOV-TV 5]|Swift Current, Sask. CIFB-TV
Clinton, B.C. CFCR-TV.4 9| Kokish, B.C. CFKB-TV.2 9/|Penticton, B.C. CHBC-TV-1 13| Sydney, N.S. CICB-TV
Corner Brook, Nfld, CBYT 5| Lethbridge. Alta. CJLH-TV 7{Perce, Que. CHAU-TV.5 2|Temiscaming, P.Q. CBFST-2 |
Cornwall, Ont. CJSS-TV &/l Lillooet, B.C. CFCR-TV-1 1t |Perrys, B.C. ¢ CHMS-TV-3 5|Temiscaming, P.Q. CITK-TV-|
Coronation, Alta. CHCA-TV-I t{{ Liverpool, N.S. CBHT-1 12| Peterborough, Ont. CHEX-TV 2| Terrace, B.C. CFTK-TV
Courtenay, B.C. CBUT-1 9| Lloydminster. Alta. CKSA-TV 2| Pivot, Alta. CHAT-TV-l 4|The Pas, Man. CBWBT-(
Colgate, Saskatchewan Lendon, Ont CFPL-TV (0|Port Alfred, P.Q. CKRS-TV-l 9| Timmins, Ont. CFCL-TV
CKCK-TV-t (2| Lumby, B.C. CHID-TV-l 5|Port Arthur, Ont. CKPR-TV 2| Toronto, Ont. CBLT
Cranbrook, B.C. CBUBT (0| Malakwa, B.C. ¢ CFFI-TV-l 5|Port Daniel, P.Q. CHAU-TV-3 (0| Toronto. Ont. CFT0-TV
Dryden, Qntario CBWAT-I 9| Manicouagan 5, P.Q. Port Hardy, B.C. CFKB-TV-3 3| Trail. B.C. CBUAT |
Eastend. Sask. CJFB.-TV-1 2 CKHQ-TV-1 10| Prince Albert, Sask. CKBI-TV 5| Trois-Riviéres, Que.
Crescent Valley, B.C. Matane, Que. CKBL-TV 9|Prince George. B.C, CKPG-TV 3 ¢ CKTM-TV (3
CHMS-TV-l 5| Medicine Hat, Alta, CHAT-TV 6| Princeton, B.C. CHGP-TV-1 5| Upsalquitch Lake, N.B,
Dawson Creek, B.C. CJIDC-TV 5| Melita, Man. X-TV.2 9;Prince Rupert CFTK-TV-I 6 CKAM-TV 2
Drunheller, Alta, CFCN-TV-i 8! Merritt, B.C. CFCR-TV-3 (0| Quebec, Que. CFCM-TV 4| Val Marie, Sask. CJFB-TV.2 2
Drumheller. Alta. CHCT-TV-( 12| Moncton, N.B. CBAFT (I Quebec, Que. CKMI-TV 5| Vancouver, B.C. cB 2
Edmonton, Alta, CBXT 5| Moncton, N.B. CKCW-TV 2| Quesnel, B.C. CFCR-TV-I1 7| Vernon, B.C. CHBC-TV-2 7
Edmonton, Alta. CFRN-TV 3| Mont Blanc, Perce, Que, Regina, Sask. CHRE-TV 9| Victoria. B.C, CHEK-TV 6
Edmundston, N.B. CIBR-TV-I (3 JAO-TV-I 80| Regina, Sask. CKCK-TV 2| waterton Park, Alta.
Edson, Alta, CFRN-TV.2 12| Mont Climont, P.Q. Red Deer, Alta. CHCA-TV 6 CIWP-TV-( (2
Eilliot Lake, Ont. CKSO-TV-l 38 CKBL-TV-( Il |Rimouski, Que, CJIBR-TV 3 |waestwold, B.C. CFWS.TV-2 (2
Enderby, B.C. CFEN.TV.( 5| Mont.Laurier, Que. CBFT-2 3|Riviére-au-Renard CHAU-TV-7 7| williams Lake, B.C.
Estcourt, Que. CJES-TV-l 70 | Mount Timothy, B.C. Rivigre du Loup, Que. CFCR-TV-5 8
Falkland, B.C. = CFWS-TV-! § CFCR-TV-6 5 CKRT-TV 7| willow Bunch, Sask.
Flin Flon, Man. CBWBT (0% | Mont Tremblant, Que. CBFT-( Il|Roberval, Que. CKRS-TV-3 8 CKCK-TV-2 6
Foxwarren, Man. CKX-TV.l 1| Montreal. Que. CBFT 2| Rouyn. Que. CKRN-TV 4 \wiidcor, Ont CKLW-TV o
Gaspe, P.Q. CHAU-TV-6 10| Montreal, Que. CBMT 6/ Saint John, N,B. CHSI-TV 4 o am, Ont CKNX-TV 8
Gaspe West, P.Q. Montreal, Que. CFCF-TV (2|Salmon Arm, B.C. BC.TV.4 5| Wingham, Unt. 6
(Becharvaise Mountain) Montreal, Que. CFTM-TV 10/ Saskatoon, Sask. CFQC.TV 8| Winnipes, Man. CBWFT
-TV-1 6| Moose Jaw, Sask. ~CHAB-TV 4| Sault Ste. Marie, Ont. CJIC-TV 2| Winnipeg, Man. CBWT 3
Goose Bay, Nfid, CFLA-TV 8| Nakusp, B.C. ¢« CINP-TV-l 2|Savona, B.C. CFCR-TV.7 8| Winnipeg, Man, CJIAY-TV 7
Grand Falls, Nfid, CICN-TV 4/ Nakusp, B.C. ¢ CINP-TV-2 4| Senneterre, P.Q. CKRN-TV.( 7]Wynyard, Sask. CKO0S-TV.3 6
Grande Prairie, Alta. CBXAT (0| Nelson, B.C. CBUAT-.|_ 9| Sheet Harbour, N.S. » CBHT-4 (| Yorkton, Sask. CKOS-TV 3
Greenwater Lake, Sask, Newcastle, N.B. CKAM-TV-( 7| Shelburne, N.S. CBHT-2 8|Yarmouth, N.S. CBHT-3 (I
B CKBI-TV-3 4| Newcastie Ridge, B.C. Sherbrooke, Que. CHLTY-TV  7|Yuitt Mountain, Balfour, B.C.
Halifax, N.S. CBHT 3 . CFKB-TV-i 7]|Sioux Lookout, Ont. CBWAT-2 (2 CKBF-TV-t §
L3 L3
World-Wide Short-Wave Stations
The World-Wide Short Wave Stations lished in the schedules until many months
section of White’s Radio Log is, as its name later. We feel that the type of log which
implies, a log, that lists stations actually White’s Radio Log is presenting represents
monitored by listeners in the United States, a very realistic picture of the current status
Canada and overseas. It is not intended to  of short-wave broadcasting, and is something
be a listing of all shortwave transmitters li- which cannot be obtained from any other
censed as such listings contain numerous in-  sources.
active transmitters, and low powered stations For the DX’er. If you care to roam the
which are rarely heard by DX’ers. The sta- bands for DX, we present here some infor-
tions listed here, therefore, are those most mation which will be of invaluable use to you
often reported and consistently heard during in tracking down DX stations.
the past few months. Many have been It should be noted that most short-wave
monitored by DX CENTRAL, the official broadcasting stations operate within 9 spe-
Rap1o-TV EXPERIMENTER monitoring post cific frequency bands, established by inter-
in New York City. national agreement. Each of these bands has
Because of the fact that this log represents a number, corresponding to the average
actual monitoring reports rather than data wavelength of the frequencies within the
taken from published program schedules re- band. The 9 bands are as follows:
ceived from the stations, you may find that 60-meter band= 4750 kc to 5060 kc
frequencies (and operating times) given here 49-meter band= 5950 kc to 6200 kc
differ from official listings. This is because 41-meter band= 7100 kc to 7300 kc
foreign short-wave stations frequently oper- 31-meter band= 9500 kc to 9775 k¢
ate several kilocycles away from their as- 25-meter band=11700 k¢ to 11975 k¢
signed (and announced) frequencies. In ad- 19-meter band=15100 kc to 15450 kc
dition, the schedules of these stations are 16-meter band=17700 kc to 17900 kc
often changed and the changes are not pube 13-meter band=21450 kc to 21750 ke
Avcust, 1964 123
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11-meter band=25600 kc to 26100 ke

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,

31-meter band=Nights, all year.

25-meter band=Nights, all year.

19-meter band=Days all year, and

Summer nights.
16-meter band=Days, all year, and
Summer nights.

13-meter band=Days, all year.

11-meter band=Days, all year.

Here and There on the Bands. Our bal-
lot for the most unusual station of the month
goes to the station which keeps repeating
“Kiss Me Honey” over and over without
benefit of any other identification. A recent
schedule is shown in the “Clandestine” sec-
tion of our listings this month. It has also
been noted on 6095 and 11695 kc/s. Loca-
tion unknown.

The mysterious women reading lists of
numbers in various languages are still with
us. One of our R-TVE reporters noted a
woman reading numbers in Czech on about
9855 ke/s at 2020 EST. Another reporter
picked up a similar transmission in Spanish
at 1305 EST on 1220 kc/s. Our own moni-
toring station has heard transmissions in
Spanish on 3452 and 4680 kc/s recently.

Let Us Know. Listeners are invited to
submit their loggings to us for publication
in the Shortwave section of White’s Radio
Log. Be sure to include the following infor-

mation for each station you report: approxi-
mate frequency, callsign and/or station name,
city and country, and time heard in Eastern
Standard Time, 24 hour clock. Address your
reports to: DX CENTRAL, White’s Radio
Log, c/o Rapio-TV EXPERIMENTER, 505
Park Avenue, New York, N. Y. 10022,
U.S.A.

Time To Listen. All times shown in
White’s Radio Log are in the 24 hour EST
clock system. For example, 0800 is 8:00
AM EST, 1200 is noon EST, 1800 is 6 PM
EST, and so on. For conversion to other
time zones, subtract 1 hour for CST (0800
EST is 7 AM CST), 2 hours for MST, 3
hours for PST.

The following abbreviations are used in
our listings: BC—Broadcasting Company,
Corporation, or System; E—Emissora; R—
Radio or Radiodiffusion; V—Voice or Voz.

TNX. We are indebted to the following
DX’ers who added their loggings to those of
DX CENTRAL, the official R-TVE moni-
toring station in New York City, to bring
you this month’s listings:

Why not send us your loggings for our
next listing? Share your DX with others!
Get those reports in NOW! Good DX!

George Oppegard, New Castle, Del.

Paul A Knieriem, Middle Village, N. Y.

Walter P. Pyne, Hagerstown, Md.

Tom Kneitel, New York, N. Y.

John R. Hriczo, Munhall, Pa.

(unsigned), Scarborough, Ont.

Kenneth Ford, Clinton, 1I1.

Jim Henry, Newton Sq., Pa.

John McLeod, Vancouver, B. C.

Danny Moore, Cincinnati, Ohio

Michael Scavuzzo, Crescent City, Calif.

Joseph Batross, Jr., Zanesville, Ohio

Herbert Reid, Eureka, Calif.

Joseph Falcone, Philadelphia, Pa.

Lewis T. Rogers, Amsterdam, N. Y,

Richard Wallace, Flushing, N. Y.

Ormand Santucci, Cliffside Park, N. J.

Henry L. Bonner, Jr., Montgomery, Ala.

Curtis S. Laughlin, Portland, Me.

Bruce F. Merkle, Arlington, Va.

Neil Sullivan, Camden, N. J.

Gordon E. Fish, Salem, Va.

John Charlton, Windsor, Ont.

Ronnie S. Horowitz, Bronx, N. Y.

Location Name Call  Ke. EST
EUROPE

ALBANIA

Tirana R. Tirana —_ 7090 1500
Tirana R. Tirana —_ 9390 1500
AUSTRIA

Vienna R. Austria OEI2) 6155 0000
Vienna R. Austria OEI22 7245 0615
Vienna R. Austria OE!4% 9525 1900

124

Location Name Call Ke. EST
Vienna R. Austria OEI47 9770 0400
Vienna R. Austria OEI52 11785 0400
Vienna R. Austria — 11870 1200
Vienna R. Austria — 15115 0700
Vienna R. Austria — 15240 1400
Vienna R. Austria — 15325 1200
Vienna R. Austria OElés 15410 0104
Vienna R. Austria - 15435 0006
Vienna R. Austria — 17750 1000
Vienna R. Austria OEI78 17840 0600
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Location Name Call Ke.
BULGARIA
Sofia R. Sofia - 4070
CZECHOSLOVAKIA
Prague R. Prague - 5930
Prague R. Prague - 6025
Prague ' R. Prague - 9020
DENMARK
Copenhagen V. of Denmark OZF7 15165
FINLAND
Helsinki Finnish BC OIX7 6120
Helsinki Finnish BC OIX2 9555
Helsinki Finnish BC — 11805
Helsinki Finnish BC O1X4 15185
GERMANY (WEST)
Cologne Deutsche Welle DMQé6 6100
Cologne Deutsche Welle — 7180
Cologne Deutsche Welle DMQ9 9735
Cologne Deutsche Welle DM@ 11795
GREAT BRITAIN
London BBC GSL 6110
London BBC — 6185
London BBC GRN 6195
London BBC 7160
London BBC GWC 15070
London BBC GSO 15180
London BBC GS! 15260
London BBC GWR 15300
London BBC = 15380
London BBC - 15410
London BBC - 15420
London BBC — 17820
GREECE
Thesaloniki V. of America - 7170
HUNGARY
Budapest R. Budapest — 6130
Budapest R. Budapest — 9833
ICELAND
Reykjavik Utvarp Reykjavik  TFJ 9720
ITALY
Rome RAT 5960
Rome RAI g = 21560
MONACO
Monte Carlo Trans World R. 7200
Monte Carlo Trans World R, — 7260
NETHERLANDS
Hilversum R. Netherlands — 5985
Hilversum R. Netherlands == 6020
Hilversum R. Netherlands - 6085
Hilversum R. Netherlands =S 6090
Hilversum R. Netherlands - 9590
Hilversum R. Netherlands — 9700
Hilversum R. Netherlands == 9715
Hilversum R. Netherlands — 11800
NORWAY

slo R. Norway LS 7210
Oslo R. Norway LKQ 11735
POLAND
Warsaw Rozglosnia —_ 6850

Harcerska

PORTUGAL
Lisbon V. of West 6025
Lisbon V. of West — 4080
Lisbon V. of West — 6185
RUMANIA
Bucharest R. Bucharest = 5990
Bucharest R. Bucharest — 6190
Bucharest R. Bucharest — 7195
Bucharest R. Bucharest — 7810
Bucharest R. Bucharest — 9517
Bucharest R. Bucharest — 9540
Bucharest R. Bucharest — 9580
Bucharest R. Bucharest — 11800
SPAIN
Madrid R. Nac. de Espana — 6140
Madrid R. Nac. de Espana — 9619
Madrid R. Nac. de Espana — 9695
SWEDEN
Stockholm R. Sweden — 15420
SWITZERLAND
Berne Swiss BC HEU3 9665
Berne Swiss BC — 11825
Berne Swiss BC HERS 11865
Berne Swiss BC — 15140
Berne Swiss BC — 15190
Berne Swiss BC HEUs 15315
Berne Swiss BC HEU7 17720
Berne Swiss BC HER8 21520
Geneva U.N.R. == 4010

Avucusr, 1964
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Location Name
Geneva U.N. R
Geneva U.N. R
Geneva U.N. R
Geneva U.N. R
Geneva UN.R
Geneva U.N.R
Geneva U.N.R
U.S.S.R.
Alma-Ata R. Alma-Ata
Moscow R. Moscow
Moscow R. Moscow
Moscow R. Moscow
Moscow R. Moscow
Moscow R. Moscow
Moscow R. Moscow
Moscow R. Moscow
Tashkent R. Tashkent
Tashkent R. Tashkent
Yerevan R. Yerevan
Yerevan R. Yerevan
VATICAN
Vatican City R. Vatican
Vatican City R. Vatican
Vatican City R. Vatican
Vatican City R. Vatican
YUGOSLAVIA
Belgrade R. Belgrade
AFRICA

ALGERIA
Algers R. Algeria
ANGOLA
Luanda E. Official
Luanda E. Official
Luanda E. Official
Luanda E. Official
Luanda E. Official
Luanda E. Official
Luanda E. Official
Sa da Bandeira R Club de-Huila
CONGO (FRENCH AFRICAN)
Brazzaville R. Congo
Brazzaville R. Congo
Brazzaville R. Congo
Brazzaville R. Congo
Brazzaville R. Congo
Brazzaville R. Congo
Brazzaville R. Congo
EGYPT (U.A.R))

airo 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. Addis Ababa
Addis Ababa R. Addis Ababa
Addis Ababa R. Addis Ababa
Addis Ababa R. Addis Ababa
Addis Ababa R. V. of Gospel
Addis Ababa R. V. of Gospel
GHANA
Accra Ghana BC
Accra i Ghana BC
GUINEA REPUBLIC
Conakry lci Conakry
IVORY COAST
Abidjan R. Abidjan
Abidijan R. Abidjan
LIBERIA
Monrovia R. Village
Monrovia R. Viltage
Monrovia V. of America
Monrovia V. of America
Monrovia V. of America
LIBYA
Tripoli R. Tripolis

MALAGACHE REPUBLIC,

Tananarive
MALI

Bamako
MOROCCO
Tanger

Tanger

Tanger
MOZAMBIQUE

eira

U. Univ. de Tanan.

<==

. Nacional

. of America

of America
of America

E. do Aero Club

T T T O I O Y-
=

ETLF
ETLF

ELWA
ELWA

7270
11735
15535

3235

1950

2000
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Location Name
Beira E do Aero Club
Beira R. Pax

Beira R. Pax
NIGERIA

nugu Nigerian BC
Lagos Nigerian BC
Lagos Nigerian BC
Lagos Nigerian BC
Lagos Nigerian BC
Lagos Nigerian BC
RHODESIA & NYASALAND
Lusaka Federal BC
Salisbury S. Rhod. BC
Salisbury S. Rhod. BC
RWANDA
Kigali Deutsche Welle
Kigali Deutsche Welle
SAO TOME E PRINCIPE
Sao Tome R.ClubdeS.T.
SIERRA LEONE
Freetown Sierra Leone BC
TANGANYIKA
Dar es Salaam R. Tanganyika
TOGO
Lome R. Togo

ASIA AND NEAR

AFGHANISTAN

Kabul R. Kabul

BURMA

Rangoon Burma BC

Rangoon Burma BC

Rangoon Burma BC

Rangoon Burma BC

CAMBODIA

Phnom Penh R. Nat. Khmere

Phnom Penh R. Nat. Khmere

Phnom Penh R. Nat. Khmere

CEYLON

Colombo R. Ceylon

CHINA {COMMUNIST)

Peking R. Peking

Peking R. Peking

Peking R. Peking

CHINA (FREE)

Taipei V. of Free China

Taipei V. of Free China

Taipei V. of Free China

Taipei V. of Free China

Taipei V. of Free China

Taipei V. of Free China

INDIA

Delhi All India Radio

Delhi All India Radio

Delhi All India Radio

INDONESIA

Djakarta V. of Indonesia

Djakarta V. of Indonesia

Diakarta V. of Indonesia

JAPAN

Tokyo N.H.K.

KOREA (NORTH)

Pongyang R. Pongyang

Pongyang R. Pongyang

Pongyang R. Pongyang

KOREA (REPUBLIC)

Seoul V. of Free Korea

Seoul V.of U.N.

Seoul V. of U.N.

LEBANON

Beirut Lebanese BC

Betrut Lebanese BC

MONGOLIA

Ulan Bator Ankhararai
Ulanbatras
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Location Name

PHILIPPINES

Manila Far East BC

SAUDI ARABIA

Jeddah Saudi Arab. BC

Jeddah Saudi Arab. BC

SINGAPORE

Singapore Brit. Far East BC

SYRIA

Damascus R. Damascus

THAILAND

Bangkok R. Bangkok

TURKEY

Ankara R. Ankara

Ankara R. Ankara

VIETNAM (NORTH)

Hanoi Hanoi

Hanoi R. Hanoi

Hanoi R. Hanoi
PACIFIC

AUSTRALIA

Brisbane R. Australia

Melbourne R. Australia

Melbourne R. Australia

Melbourne R. Australia

Melbourne R. Australia

Melbourne R. Australia ‘

Perth R. Australia

FlJI

Suva Fiii BC

HAWAII (U.S.A)

Honolulu . of America

Honolulu
Honolulu

NEW CALEDONIA

Noumea

NEW ZEALAND
Wellington
Wellington
Wellington

V. of America
V. of America

R. Noumea

N.Z. Calling
N.Z. Calling
N.Z. Calling

PAPUA & NEW GUINEA

Port Moresby
Port Moresby
Port Moresby

Austr, BC
Austr, BC
Austr. BC

SOLOMON ISLANDS

Honiara
TAHITI
Papeete

Solomoen I, BC
R. Tahiti

Cali

ZL2
ZLI

VLK3
VLT4
VLT

vVQO3

NORTH AMERICA

CANADA
Halifax, N.S.
Montreal, Que.
Montreal, gue
Montreal,
Montreal, gue
Montreal,
Montreal, Que.
Montreal, Que.
Montreal, Que.
Ottawa, Ont

St. Johns Nfld.
Sydney, N.S.
Toronto, Ont.

Maritime BC

R. Canada
Canada
Canada
Canada
Canada
Canada
Canada
Canadian Marconi
Dominion Observ.
R. Canada

Cape Breton BC
Rogers Radio BC

fab kb P bl

UNITED STATES OF AMERICA

Bethany, Ohio
Greenville, S.C.
Los Angeles, Cal.
New York, N.Y.
New York, N.Y.
New York, N.Y.
Red Lion, Pa.

Red Llon Pa.

. of America
V. of America
Armed Forces
Armed Forces

R. N.Y. Worldwide
R. N.Y. Worldwide

San Franasco Cal. V of Friendship

CENTRAL AMERICA AND CARIBBEAN

BRITISH HONDURAS

Belize
COSTA RICA
San Jose

San Jose
CUBA
Havana
Havana
Havana

Brit. Hond. BC

R. Periodico Reloj
V. de la Victor

R. Havana
R. Havana
R. Havana

Rap1o-TV EXPERIMENTER
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TIRICA

Ke.

9555

9650
11950

15265
7390
11910

7285
15160

9760
15045
15115

4910
9570
9580
11710
15220
17840
9610

3286

6195
9650
9680

7170

9410
9540
11780

3925
4890
9520

3995
11825

11900
16390

17720
15240

3300

6205
9615

6135
11800
11960

EST

1230

0000
0000

0945
0230
1226

1700
1400

0630

0400
0400

12
1830

2100

1842
0000

2230
1500
1400

-
o [

el B el
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Location Name
DOMINICAN REPUBLIC

Santiago R. Santiago
Santo Domingo Onda Musical
Santo Domingo R. HIG
GUATEMALA

Flores R. Tikal
Guatemala City V. de Guat.
Puerto Barrios R. Norte

HAITI

Cap Hatien V. Evangelique
Cap Hatien V. Evangelique
Cap Hatien V. Evangelique
Cap Hatien V. Evangelique
HONDURAS

La Ceila R. Luz
Tegucigalpa V. de Suyapa
MARTINIQUE

Fort de France R. Martinique
MEXICO

Chipas R. Tapachula
Ci. Mante R. XECM/XECMT
Hermosillo R. Univ. de Herm.
Mexico City La Hora Exacta
Mexico City R. Comerciales
Mexico City R. Comerciales
Mexico City R. XEMC/XESC
SWAN ISLAND

Swan R. Americas

WINDWARD ISLANDS
St. Georges, Gren. Windw. |. BC

SOUTH AMERICA

ARGENTINA
Buenos Aires
Buenos Aires
Buenos Aires
Buenos Aires
Buenos Aires

BOLIVIA
La Paz

BRAZIL
Fortaleza
Natal

Sao Luiz
Sao Paulo
CHILE
Santiago
Santiago
ECUADOR
Quito
Quito
Quito
Quito
Quito
Quito
Quito
PERU
Cuzco
Huamanga
lquitos
Juliaca

La Oroya
Lima

Lima

Lima

Lima
SURINAM
Paramaribo
VENEZUELA
Caracas
Tovar

(W. Germany)

Call Ke.
HIAZ 3395
HIAS 3350
HIG 9485
TGRT 6200
TGWEB 4180
— 11699
4VSO 2450
4VE 6120
4VEH 9770
4VES - 11834
— 4890
HRUS 4930
— 3315
XETS 6120
XECMT 6090
XEUDS 6115
XETT 9555
XEHH 11880
XERR 15110
XESC 15205
= 6050
— 11895

R. Belgrano LRYZ 11820
R. Belgrano — 11710
R. Belgrano LRI2 11780
Argentina Calling LRA32 9690
Argentina Calling LRA33 15345
R. Antiplano — 5046
R. lracema ZYH27 4815
E. Educadora Rural — 3285
R. Timbira ZYVe 4975
R. Bandeirantes ZYR78 11925
R. Nuevo Mundo  CEII74 11740
R. Yungay CE955 9650
R. Nacional HCXZ1 4940
V. de los Andes HCJB 9745
V. de los Andes HCJB 9780
V. de los Andes HCJB 11900
V. de los Andes HCJB 11915
V. de los Andes HCJ8 5115
V. de los Andes HCJB 17890
R. Tahuantisuyo OAXTC 6245
R. Huancavelica OAX5U 4815
R. Loreto — 4730
E. El So! OBX7D 3230
R. Minerva OAZ4E 6205
R. La Cronica OAX4J 9390
R. Nacional OAX4Z 6082
R. Nacional OAX4R 9562
R. Nacional OAX4T 15150
R. Surinam pZC 15462
R. Rumbos YVLK 11975
R. Tovar YVPM 3365
CLANDESTINE
Azad Kashmir R,  — 3250
R. Liberdad — 7308
R. Liberdad — 7315
"'Kiss Me Honey'' — 9555
"Kiss Me Honey'' — 11700
""Kiss Me Honey'' — 11950
R. Free Russia NTS — 6280

EST

012!
2130
2130

Send in your DX reports to White’s Radio
Log. Details on page 124.

Avucust, 1964

Bookmark

(Continued from page 21)

to keep you busy in a new book, 103 Simple
Transistor Projects by Tom Kneitel. While
keeping each project within the confines of
one to three or four transistors, the author
has been able to assemble an array of in-
teresting projects including things such as
transmitters, receivers, audio oscillators and
amplifiers, fire alarms, power supplies, super-
sonic equipment, darkroom timers—yes, and
even an electronic fish caller. We think that
103 Simple Transistor Projects will provide
every electronics buff with just about any
possible gadget this side of an IBM com-
puter. A Hayden Book publication.

Encyclopaedia Britannica Press, 295 Madison Ave,,
New York, New York

General Electric Company, SCR Manual 3rd Edition,
Box A-RTVE, Auburn, New York 13022

Lafayette Radio, 111 Jericho Turnpike, Syesset, L.l.,
New York 11791

Howard W. Sams & Co., Inc., 4300 West 62nd Street,
Indianapolis, Indiana 46206

Tung-Sol Electric Inc., Technical Publications, One
Summer Avenue, Newark 4, New Jersey

ADVERTISERS INDEX
Advertiser Page
Accurate Instrument Co. ................. 5
Allied Radio Corp. ........ccvvvnnvvnnnn.. 7
AlSYNeo ..t e e e 29
Capitol Commodities .................... 127
Christy Trades School .................... 6
Cleveland Institute of Electronics .......... 9
Dynaco, Inc. ... i e 23
Edmund Scientific Co. ............0oviun.. 128
EZ Math ... ... 15
Fair Radio Sales ................oouoln, 27
Forest Products .................. ... ..., 29
Hallicrafters Co. .............ccovviinn.. 27
Heath Co. oo it 1
Indiana Home Study Institute ............. 25
International Correspondence Schools ....... 3
Johnson, E.F, Co. ....ovivin .., 38
Lafayette Radio Electronics Corp. .......... 25
McGee Radio Co. ......oovvivvinnnnn.... 23
Micro Electron Tube Co. .....o.vviennnn. 10
Milwaukee School of Engineering .......... 4
Mosley Electronics, Inc. ... ... 8
National Radie Institute ............ Third Cover
National Radio Institute .......... Fourth Cover
National Technical Schools ................ 13
Nationwide Tube Co. .................... 25
Poly Paks . ......covveiniiiiiiinenn.., 6
Prentice-Hall, Inc. ....................... 19
Progressive Edu-Kits Inc. ................. 17
Rad-Tel Tube Co. ........uuu. ... Second Cover
RCA Institutes, Inc. ...................... 1
Surplus Bargains ..., 21
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GET READY FOR THE SPACE and SCIENCE ERA! SEE SATELLITES, MOON ROCKETS

AMAIING SCIENCE BUYS

*.1for FUN, STUDY or PROFIT

PRECISE PYROMETER HAS TRIPLE SCALES!
P'recision built byrometer calibrated for use
with chromel-alumel thermocouples (listed be-
low), conversion charts for all other base metal
thermocoubles. Also serves as an ultra-Drecise
millivoltmeter. Has zeroing adjustment, C(ase
is 4.58” x 47, and features three separate scales
for reading ranges from 32 {degrees) to 25,000
(degrees) Kahrenheit, 0 (degrees) to 1370 (de-
grees) Centigrade and from 0 to 55 in Milli-
volts. High resistance, not easily affected by
thermocouple length, but small enough te register smallest tempera-
ture deflections.

Stock No. 70,408-HP . . .. .. .. .. ... $26.00 Postpaid
THERMOCOUPLE KIT—Includes 8 thermocouples (10”7 long},
welded hot junction, 3" porcelain double bore insulater, color coded
fiberglass insulation on leads with polarity indicated, and complete
instructions. (‘an he used with millivoltmeter or milliammeter.
Stock No. 70.417-HP .. ... .. .. ... ©G0o00o0oo0 $6.50 Postpaid

gk

s

Y B2
insulated B&S wire, single pole switch,
double pole switch, double battery

Y
“ holder. .
Stock No, 90.052-HP . . . . ... .. ..ot o e $6.25 Postpaid

RUGGED, LOW-PRICED EXPERI-
MENTAL ELECTRO-MAGNET
Hobbyists, instructors and_ industrial lab men
will find this well-built Electro-Magnet inval-
uable. Demonstrate principles of electro-mag-
netism. Actually lifts 100 lbs. when powered
Ly a single 114V flashlight battery. Easily
deactivated. Includes instructions for 6 experi-
ments—lifting power, magnetic flux and mag-
netomotive %orce, air ﬂgap, “ﬂreauoft gor}!::;:t. 5

retentivity and field con ration. Unit includes |

:\‘:aigr:wetv nﬁd yoke assembly, battery holder, leads, clips and k-yebullls':
Steel core and yoke precision ground for max. flatness. About 214
dia. x 41" lg. Wt. 2 Ibs.

Stock No. 60,435-HP. . ... .. ... .. ccaovn $10.00 Postpaid

HOME WEATHER STATION

New '"Weather Station”’ is highly sensi-
tive to weather changes. Consistently
accurate thermometer to +2% ; baremeter
accurate to +.25” and hygrometer to
+5%. Foretells weather changes from 12 to 24 hours in advance.
Fiygrometer calibrated in Dercent relative humidity. Excellent for
teaching weather phenomena and meterological hobby work. Instrument
mounted on handsome wood-grained wall panel 15%” x 5%". Meter
cases heavily metalized—combines beauty and protection. Dials, in
etched aluminum, of high precision. Full instructions.

Stock No. 70.607-HP..... b ene ... -$9.95 Postpaid

TERRIFIC BARGAIN! NEW
RCA 2J41 MAGNETRON TUBE
ORIG. GOV'T. COST—$272

Elcctron magnetron tunable metal envelope
comprising tube, magnet, variable tuner. 5-
volt heater. 3,000 ivolt peak anode; frequency
range 9300-9320 megacyeles, Used with wave
guide apparatu~. Kxtremely valuable for lab-
school experimenting. Contains excellent gap
! magnet (3 lbs. 14 0zs.), adjustable stop-type
¢ gear reduction control. .
Stock No. 80,085-HP...... 6006000000000 $39.50 Postpaid

FUN WITH BLACK LIGHT MAGIC GLOW KIT
SEE FEATURE ART,

’BLACK ART WITH BLACK LIGHT'
APR.-MAY RADIO-TV EXPERIMENTER
Amaze your friends with Black Light wizardry.
110-V Riack Light Fixture Kit includes 6-watt

ELECTRIC DISCOVERY KIT
Electric circuits, easily set up for prac-
tical operation demonstrations.  Kit
includes: 6 miniature receptacles, 11
miniature lamps, 1 double coil bell
with high grade magnet wire coil, 38
red insulated #18 B&WN wire. 38" white

filter-type black light bulb, bulb starter, starter
switch, pair of 2-pronged clips, line cord, 2
wire nuts for splicing wires. complete instruc-
tions for assembly.

Stock No. 70,587-HP. .. .$5.25 Postpaid
Complete Magic Glow Kit includes Fixture Kit o o odh
above, plus stand. invisible water paints and ink, fluorescent crayon,
tracer powsder. pen, 3 brushes, specimens of fluorescent rocks: wer-
nerite from Canada. fluorite from England, willemite from U.S.
Stock No. 70.256-MP..............,....$11.95 Postpaid

:_“...

Terrific Buy! American Madel
OPAQUE PROJECTOR

Projects 1llustrations up to 3" x 314" and
enlarges them to 357 x 30” if screen 18 8la
ft. from projector: larger pictures if screen
is further away. No film or negatives needed.
Projects charts, diagrams, pictures, photo
k. lettering in full color or black-and-whit
- Operates on 115 volt, A.C. current, 6-ft. ex-
e o tension cord and plug included. Operates on
et s e 60 watt bulb, not included. Size 12" x 8"
414" wide. Weight 1 1b., 2 oz. Plastic case with built-in handle.

Stock No. 70.199-HP $7 95 Postpaid

See the Stars, Moon. Planets Close Upl
3” ASTRONOMICAL REFLECTING TELESCOPE

] Photographers! Adapt your camera to this Scope for ex-
cellent Telephoto shots and fascinating photos of moonl

pi;‘.‘“ 60 TO 180 POWER! Famous
L

- Mt. Palomar Type! An Unusual Buyl
*+ Bee the Rings of Saturn, the fascinating planet
Mars, huge craters on the Moon, phases of Venus,
Equatorial Mount with lock on both axes. Alum
inized and overcoated 3° diameter high-speed
/10 mirror. Telescope equipped with a 60X
eyepiece and a mounted Barlow Lens. Optical
Flinder Telescope mcluded. Hardwood. portable
gﬁr:‘o‘t‘:l FREE 2wilh Scnpgq: Valuable STAR
T plus 272-page ‘'HANDBOOK OF HEAV-
ENS’* plus “HOW TO USE YOUR TELESCOPE" BOOK.

Stock No. 85,050-HP. . ... ......... ....$29.95 Postpaid

41," Reflecting Telescope—up to 225 Power
Stock No. 85,105-HP. . ,$79.50 F.0.B.

‘FISH’ WITH A MAGNET i B
Go Treasure Hunting On The Bottom all'-i-,

Great idea! Fascinating fun and sometimes tre-
mendously profitable! Tie a line to our 5-lb, Magnet—
drop it overboard in bay, river, lake or ocean. Troll it
along the bottom—your ‘“'treasure’’ haul can be out-
board motors, anchors, fishing tackle, all kinds of metal
valuables. 5-1b. Magnet is war surblus—Alnico V Type =i
—Gov’t Cost $50. Lifts over 150 Ilbs. on land—much greater
weights under water. Order now and try this new sport.

Stock No. 70,57 1-HP 5-Ib. Magnet .........$12.50 Postpaid
Stock No. 70,570-HP 314 (b. Lifts 40 Ibs.. .$8.75 Postpaid
Stock No. 70,572-HP 734 |b. Lifts 175 Ibs. .$18.75 Postpaid
Stock No. 85,152-HP 15 lb. size tifts over 350 Ibs. $33.60 FOB

MAKE YOUR OWN POWERFUL
ASTRONOMICAL TELESCOPE

Grind Your Own Astrenomical Mirror
ts contain mirror blank, tool, abra-
sives, diagonal mirror and eyepiece
lenses. You build insbruments ranging
in value from $75.00 to hundreds of

dollars.
Stock No. Diam. Mirror Thickness Price
70,003-HP 4347 7% $ 7.50 ppd.
70,004-HP 8/ 17 11.95 ppd.
70,005-HP 8/ 137 19.50 ppd.
70,006-HP 107 13/47 30.75 f.o.b.
70,007 -HP 122" 213" 59.95 { Barrington

WAR SURPLUS ELECTRIC GENERATOR

] Brand-new Signal Corps Generator for endless
experiments, electrical users, demonstrations.
Generates up to 90 volts by turning crank.
Use in high impedance relays. Ring bells.
Or charge ground and bring up night crawlers
for fishing hait, Has 2 Alnico Magnets. Wt.
2 Ibs. Cost to Govt. $15.00.
Stock No. 50,225-HP ., . . $6.95 Postpaid

| & . Same type generator, mounted, with light. as
electricity demonstrator.
Stock No. 50,365-HP. . .$11.95 Postpaid

Miniature Submersible Water Pump
or Hobbies, Experiments
Sturdily built, self priming, eleciric water
pump. Extremely long life. trouble free oper-
ation. Ideal for science classes. advertising
exhibits. miniature waterfalls. fountains, etc.
Operates under water on B ta 20V AC. At
20V, pumps 1 pint per minute at 12 head.
Does not operate in salt water. Spare valve,
spring and instructions incl. Piastic. 21457

1g., 1”7 dia., wt. 11j-0z. T
........ cerene...$2.98 Postpaid

Stock No. 60,307-HP. .,
HIGH-VOLTAGE, LOW-AMPERAGE
: VAN DE GRAF TYPE

¥ ELECTROSTATIC GENERATOR

g Voll potential—200,000, yet completely safe for class-
roonl i
i
%

experiments. Demonstrate lightning and how
lightning rods work: St. Elmo’s fire; repulsion of like
dust collections: the classic
ing effect’’| many other electric phenomena.
110V, 60.cycle. AC. Humidity range, 0-90c%.
Current, 1.5 to 2.5 microamps. Aluminum base,

frame and charge collector. Insulating column—un-
T

2

. breskahle vinyl chloride plastic. Ht. 177, Dia. 634",
. Full instructions on experiments and care. A
Stock No. 70,264-HP - . ....$39.50 Postpaid

MAIL COUPOM for FREE CATALO i

Completely New and F .larged. 148 pages.
Nearly 47 o Bargains.

EDMUND SCIENT! (C CO., Barrington, N. J.

Please rush Free _iant Catalog-HP.

Name ....  «.... [
Address  cesveceans PP ©eo0000a00
Ci*¥ +.etsrneareeee ZONG. . oo State........

Rap1o-TV EXPERIMENTER
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TRAIN AT HOME with NRI

For 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
two

Electronics industry, Write now for our
free books. Use B e
the postage-free i

card below. et

THE DEMAND IS GREAT FOR SKILLED TECHNICIANS

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 after enrolling
Leads to a good full time business
of your own, servicing Electronic
products for the home,

Prepare for a career as an Eledro-
ric Technician in industry, business,
covernment, the military, with NRI

trairing in Industrial Electronics.
Computers, telemetry, automation,
etc. all employ the same basic
elecwonic principles, and that is
whe= NRI training stresses.

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

Peri
(Sec. 349 PL &R.)
Washmgton D.C.
No. 20-R

MAIL
POSTAGE
FREE
CARD FOR

S

=

e
SEr

BUSINESS REPLY MAIL
No Postage Stamp Necessary If Mailed In The United States

Postage Will Be Paid By

3939 Wisconsin Avenue
Washington, D.C. 20016

NEW |
BOOKS |
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PICK YOUR CAREER

Join the thousands who gained
success through NRI training

Television-Radio Servicing
Industrial-Military Electronics
Complete Communications
FCC License

Basic Electronics

Math for Electronics
Aviation Communications
Marine Communications
Mobile Communications

]
.

Thousands of ambitious men have moved up to career-level
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, Iasers 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 NRI's
specialized instruction plans. Choose from ‘‘short courses,"’
specialized training in fields of Communications or intensive
training for career positions. Get full details about the
course of your choice without obligation. Mail card below. 10- Electronics for Automation

SPECIAL NRi EQUIPMENT MAKES TRAINING FASTER, EASIER

VoONO UMW

When you irain with NRy, you *'learn-by-doing’* with carefully developed
custom-designed equipment included—ot no extra cost—with mast courses.
All equipment is yours io keep. Projects you build, experiments you per-
farm, make NRI illustraied lessons come ta life. Complex subjects take on
practical meaning. Actual shop and laboratory experience makes learning
faster, easier, makes you more valuable to prospective employers—or use
it to make extra money in your own spare time or full time service
business. Free bcoks we send you show equipment, fell about the NRI
Trial Enroliment Plan. Convenient
i monthly payments. Moil postage-

free card,

2 NEW
NATIONAL RADIO INSTITUTE, WASHINGTON, D.C.
BOO KS Pleose send me your two books about opportunities in

Electronics-Automation, Radio-TV and your specialized
L | | U‘

i
MAIL FOR NO STAMP NECESSARY—NRI PAYS POSTAGE | |
I
I

instruction plans. (No salesman will call. Please print) l

NATIONAL RADIO
INSTITUTE

|
‘ TECHNICAL |
5 INSTRUCTION | | WASHINGTON, D.C.
| dﬁd [QUIPM[N]‘ AATES 5. eerrevrvoses e eee e beees o orennes s s Oldest and lorgest
l school of its kind
/ I T
& °o
B NHsC .Y
Gty e creerereens s s e e s e e e eenninia Zone........... State............ I -’% g
% il
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL l oy g
]
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