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New Model 161 UTILITY TESTER®

FOR REPAIRING ALL
ELECTRICAL APPLIANCES

As an electrical trouble shooter the Model 161:

'MOTORS - AUTOMOBILES - TV TUBES

® Will test Toasters, Irons, Broilers,
Heating Pads, Clocks, Fans, Vac-
vum Cleaners, Refrigerators,

(Bath 110 Volt and 220 Volt
lines).
® Will measure current consump-

and burned out tubes.
® Measures A.C. and D.C. Voltages,

Lamps, Fluorescents, Switches,

tion (amperes) while the appli-
Thermostats, etc.

ance under test is in operation.

® Incorporates a sensitive direct-
reading resistance range which
will measure all resistances com-
monly used in electrical appli-
ances, motors, etc.

Will test all TV tubes (including
picture tubes) for apen filaments

As an Automotive Tester the Model 161 will test:
® Both 6 Voit and 12 Volt Storage Batteries ® Generators ® Starters ®
Distributors e
® Cigarette Lighters ® Stop Lights ® Condensers ® Directional Signal Sys-
tems ® All Lamps and Bulbs ® Fuses ® Heating Systems ® Horns ® Also
will locate poor grounds, breaks in wiring, poor connections, etc.

Ignition Coils ® Regulators e Relays @ Circuit Breakers

* INCLUDED FREE!!

— P ——— A |“l\' This 56-page-book—practically a
& yEsTiEn condensed course in electricity.
Witn tester’s cord in outlet, cur- \-2J L by doi
rené consumption of appliance |s < | earn by doing.
read direct on meter when linc Just read the following partial list
cord is connected to receptacle on Simply insert tube in appropriate af o mentsi —_—
panel. This typical iron takesr 71 ocket then follow procedure as out- 5
g % ined in our manual o = o What is electricity? » Simplified
- e g e S ien version of Ohms Law e What is
5 ) - = wattage? o Simplified wattage
charts » How to measure volt-
| \ age, current, resistance and
1\ leakage o How to test ail electrical appliances and
o motors using a simplified trouble-shooting technique.
Conu;ol “{culub v: rgm{lofum?:es ; {low llol test ;l_l‘l"'rv tub{f.-, al: o‘slmple pr)ocedure for
use 24 volts obtained from step- y ctermining which specific tube (or tubes) is causing
7 . Small electric fan motor indicates
down transformer. Mere's how vi(; 50 ohms (normal resistance) the trouble.

check room thermostat to see
wires to it are ltve.

Test Generator:

READ THIS!

Test Storage Battertes

READ THIS!

¢ How to trace trouble in ‘hi electrical circults and

parts {n automobiles and trucks

it in the privacy of your home!

Model 161 comes complere
with above book and rest
leads. Only

Test Circult Breakers

READ THIS!
You don’t pay for the Model 161 until AFTER you have examined

SEND NO MONEY WITH ORDER

PAY POSTMAN NOTHING ON DELIVERY

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

ACCURATE INSTRUMENT CO.,
Dept. D-363, ?11 Foile St., Bronx 59, N. Y

Please rush me one Model 161. If satisfactory | agree to pay $5.00 within
10 days and bolance at rate of $5 per month until total price of $22.50
(plus small P.P. and budget charge) is paid. If not sotisfactory, | may
return for cancellation of account.

Name
Address

Zone _____State_



Cast your ballot for a successful future!

v
Business Correspondence

AND BUILDIN:

ACCOUNTING

Accounting Business Law

Cost A i Busi te
Federal Tax Marketing

General Busi M t&
Juntor Accounting Production

Practical Accounting Canadian Business
Public Accounting = Management
ARCHITECTUI o Condensca Blsiness

Architectural Drawiny
Designing

Architecture

Building Contractor

Building Estimator

Building Inspector

Building Maintenance

Carpenter-Builder

Carpentry & Millwork

House Planning & Interior
Design

Mason

Painting Contractor

Reading Arch. Blueprints

Review in Arch. Oesign &
Practice

Review ol Mech. Systems
in Buildings

ART

Amateur Artist
Commercial Art
Commercial Cartooning
INlustrating

Interior Decorating
Show Card & Slgn Prod.
Show Card Writing

Sign Painting & Designing
Sketching & Painting
Parnting for Pleasure

AUTOMOTIVE

Automatic Transmission
Speclalist

Automobile Body Rebuilding
& Refinishing

Automobile Electrical Tech.

Automobile Engine Tune-Up

Automo.nle Technician

Automolive Mechanic

Diesel-Gas Motor Vehicle
Engines

AVIATION

Aircraft & Powerplant
Mechanic

I ntroductory Aero-Engi-
neering Technology

BUSINESS

Advertising

Basic Inventory Control

Business Administration

Clip coupon here—and take your first big step to real success! 1.C.S., Scranton,

tndustrial Psychology

Managing a Small Store

Marketing

Modern Executive
Management

Office Management

ongrammmg for Digital
Compute

onwammlnz the 1BM 1401
Computer

Purchasing Agent

Retail Business
Management

Statistics and Finance

Systems and Procedures
Analysis

CHEMICAL

Anaiytical Chemistry

Chemical Engineering

Chemical Engineering Unit
Operations

Chemical Laboratory Tech.

Chemical Process Control
Techniclan

Chemical Process Operator

Elements of Nuclear Energy

General Chemistry

Instrumental Laboratory
Analysis

CIVIL

ENGINEERING

Civil Engineering

Construction Engineering

Highway Engineering

Principles of Surveying

Reading Highway
Blueprints

Reading Structural
Blueprints

Sanitary Engineering

Sewage Plant Operator

Structural Engineering

Surveying and Mapping

Water Works Operator

DRAFTING

Alrcraft Drafting

Architectural Drafting

Electrical Drafting

Electrical Engineering
Drafting

academic,

Electronic Drafting

Introductory Mechanical
Drafting

Mechanical Drafting

Pressure-Vessel and Tank
Print Reading

Sheet Metal Layout for
Air Conditioning

Structural Drafting

ELECTRICAL

Electric Motor Repairman

Electrical Appliance
Servicing

Electrical Contractor

Electrical Engineering
{Power option or
Electronlc option)

Electrical Engineering Tech.
Electrical Instrument Tech.

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

Industrial Electrical Tech.

Industrial Telemetering

Power Line Design and
Construction

Practical Electrician

Practical Lineman

Reading Electrical
Blueprints

ENGINEERING
{Professional)

Chemical

Civil

Electrical

Mechanical

Industrial Management for
Engineers

ENGLISH AND

WRITING

Better Business Writing

Introductory Technical
Writing

Modern Llller writing

Practical English

Short Story Writing

HIGH SCHOOL

High School Business

High School College Prep.

s

High School College Prep.
{Engineering & Science)

High School General

High School Mathematics

High School Secretarial

High School Vocational

LANGUAGES

(Edited by Berlitz)

French

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

One for

German

Italtan

Spanish
LEADERSHIP

Basic Supervision
Industrial Foremanship
Industrial Supervision
Personnel-Labor Relations
Supervision

MATH EMATICS
Advanced Mat

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

Send for the 3 free hooklets of-
fered here and find out how L.C.S.
can be vour road to success.

Retrigeration & Air
Conditioning

Steam Fittiny

PULP AND PAPER

Paper Machine Operator

Paper Making

Pulp Making

Pulp & Paper Engineering

Pulp & Paper Making

RAILROAD

Ca; Equipment

Mathematics and Mechanics
for Engineering

Mathematics and Physics
lor Engineering

Modern Elementary
Statistics

Valus Analysis

MECHANICAL
Industrial Engineering
Austrial Instrumentation
“ine Design
anical Engineering
ity Control
Safety Engincering
Technoloky
Tool Oesign

PETROLEUM

Natural Gas Production &
Transmission

Ofi Field Technology

Pelroleum Production

Dyeing & Finishing

Loom Fixing

Spinning

Textile Designing

Textile Engineering
Technolugy

Textile Mill Supervisor

Warning and Weaving

Wool Manufacturing

TRAFFIC

Motor Traftic Management

Railway Rate Clerk

Motive Pkoer F tals | Traffic
Railroad Administration
TV-RADIO:
A At SHE ELECTRONICS
reative ications Techn’I'gy

Real Estate Salesmanship
Sales Management
Salesmanship
Salesmanship & Sales
Management
SECRETARIAL
Clerk-Typlst
Commercial
Professional Secretary
Shorthand
Stenographic
Typewriting
SHOP PRACTICE
Foundry Practice
Industrial Metaliurgy
Machine Shop Inspection
Machine Shop Practica
Machine Shop Practice &

Enzineevlnz
Petroleum Refinery Oper.

PLASTICS
Plastics Techniclan

PLUMBING,

HEATING, AIR

CONDITIONING

Air Conditloning

Air Conditioning Main.

Dogmsl!c Heating with

il &

Domeslnr. Relngevalnon

Gas Fitti

Healmu

Heating & Air Condltioning
with Drawing

Plumbing

Plumbing & Heating

Plumbing & Heating
Contractor

Plumbing & Heating
Estimator

Practical Plumbing

Retrigeration

Metallurgical Engineering
Technoiogy

Patternmaking

Practical Millwrighting

Readlng Shop Blueprints

Rigg

Toul Engmeerlng Techn'gy

Toolmaking

Wetding Engineering
Technoiogy

Welding Processes

STEAM AND

DIESEL POWER

Boiler Inspector

Industrial Bullding
Engineer

Power Plant Enzineering

Stationary Diesel Engines

Stationary Fireman

Stationary Steam
Engineering

TEXTILES

Carding

Carding and Spinning

Cotton Manufacturing

Penna. 18515

Elecllomc Fundamentals

Electronic Fundamentals
{Programed)

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

Electronic Instrumentation
& Servo Fundamentals

Electronic Princlples for
Automation

Electronlcs and Applled
Caiculus

Electronics Technician

First Class Radiotelephone
License

Fundamentals of Electronic
Computers

General Electronlcs

General Electronics with
Electronic Equip. Tr'n'g

Hi-Fi Stereo and Sound
Systems Servucm;

Industrial Electronics

Industrial Electronics
Engineering

Industrial Electronics
Englneering Techniclan

Practical Radio-TV Eng'r'g

Practical Teleghony

Principles of Radio-
Electronic Telemetry

Principles of Semiconduc-
tor- Transistor Circuits

Radio Servicing with Radio
Equipment Training

Radio & TV Servicing

Radio & TV Servicing with
Radio Equip. Tr'n'g

Second Class Radiotele-
phone License

Sound Systems Specialist

Telephony, Electronics and
Radio Communications

TV Receiver Servicing

TV Technician

Accredited Member,
National Home Study Council

INTERNATIONAL CORRESPONDENCE SCHOOLS I S

: Box 53, Scranton, Penna. 18515 (In Hawaii: P. 0. Box 418, Honolufu. In Canada: |.C.S. Canadian, Ltd., Montreal.) i
: Without cost or obligation, rush me “HOW to SUCCEED,” the opportunity booklet about the field | have indicated below, and a sample lesson. H
[ ] Name of the course in which you are interested :
: Your Name Age_ Address_ :
: City _ State___ ip Code__ __Working Hours_____AM. to_ PM. :
o oy ey Low rates to members of U. S. Armed Forces! I
1 Special training programs for industry 1
[ Sy o

RADIO-TV EXPERIMENTER is published bi-monthly at $4.00 per year by SCIENCE & MECHANICS PUBLISHING CO., a sutsidiory of Davis

Publications. Inc.,
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mailing office. Copyright 1964 by Science and Mechanics Publishing Co.
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INTERNATIONAL
EXECUTIVE
150-HB2

(with Builﬁn Test Clrcuns)

wha

INTERNATIONAL
EXECUTIVE
750-KM2

24-position switch,
located on trans-
mitter/receiver unit, is o
used for checking var- $\
ious circuits during

tune-up or servicing.

Remote Console

It's totally new . . . a Citizens Band transceiver with built-in test
circuits. Now at the “turn” of a switch, located on the transmitter/
receiver unit, you can instantly check the operating performance
of various circuits within the set. Makes tune-up and servicing
easy. Checks filament, plate and input voltages, transmitter for-
ward and reflected power, modulation, etc.

wyears ahead” built-in test feature has been incorporated into
Ipternational’s two new transceivers. The 750-HB2 with its func-
tibqally designed remote console* for desk-top installation, and the
750-HM2 for mobile communication. Both transceivers have 23 crys-
tal controlled channels, and operate on 115 vac, 12 vdc, and 6 vdc.

-NAEW_BuiIt-Tn_ test circuits. NEW Delayed/Ex_pa}EE

AVC. NEW Slmpl|f|ed cabling. NEW BUIlt-In S/Meter
and Transmit/Meter as standard equupment NEW
Microphone with improved charactenstlcs for better close
talk” qualuty NEW Speech Cllpper/F|Iter Ampllfler

*Base station femote conscle available separately. Ask for RMO-24 HB2

See the 750-HB2 and
750-HM2 at your Inter-
national dealer today!
Ask him about his
trade-in/trade-up plan.

INTERMATIONAL
CRYSI’“_QAANUM‘WRINQ €0., INC.

Remote Console and Speaker
Console. Two units may be
"stacked" or installed separately. servicing.

OcTOBER, 1964

18 NORTH LEE » OKLAKOMA CITY. OKLA.

24-position  switch, located
on transmitter/receiver unit,
is used for checking various
circuits during tune-up or




when it's time to think of college

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

p City, State........ - A —

' ----------------------1
. MILWAUKEE H
1 SCHOOL OF ENGINEERING )
- Dept. RTX-1068 1025 N. Milwaukee St. ¥
Y Milwaukee, Wisconsin 53201 :
g Tellme about a career through residence study: 1
§ [ Electronics field [ Mechanical field
: 0O 2.years or [] 4-years :
] [ ]
A R S Age.. 3
[ ] [ ]
: Address...............coiiiieie e :
] [ ]

[ ]

ol
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5 in. Oscilloscope |

Transistorized Meter 2

Modern Lessons 3

AT SEA
ON LAND

In the Air!

Job Opportunities continue to
increase for the Electronics Technician

Electronics is a multi-billion dollar industry, growing rapidly, calling for
well-trained technicians, offering many good-paying opportunities. DeVry
TRAINING prepares you at home — or in its well-equipped training centers — for

FILM Radio, Television, Communications, Missiles, Computers, Radar, Control

Systems, etc.

DeVry sends the type of materials you need for learning electronics at
home. You build and keep (1) a modern 5-inch oscilloscope and (2) a
portable transistorized meter. Use these on the job or to make money as
you learn. You work 300 construction and test procedures with our ex-
clusive “'Electro-Lab”. Modern lessons (No. 3 above) with their handy
foldout diagrams help to speed your progress.

Let us put our more than 30 years of ‘‘know-how' behind you today
to heip you prepare for a lot of brighter, more prosperous tomorrows.
Send coupon for 2 FREE booklets today.

You also get the loan
of a motion picture
projector and 16 reels
of film to help you
learn quickly, remem-
ber more.

Accredited Member of National Home Study Council

FREE!
Send For 2
Booklets Today!

DeVRY TECHNICAL INSTITUTE

4141 Belmont Ave., Chicago, lil. 60641 Dept. RTE-3-U
Please give me your two free booklets. ""Pocket Guide to
Real Earnings.”” and “Electronics in Space Travel”; also
include details on how to prepare for a career in Elec:
tronics. | am interested in the following opportunity fields

(check one or more):
EMPLOYMENT Space & Missile Electronics 1 Communications
SERVICE Televisfon and Radio [ ] (B:ompuxers'
. Microwaves roadcasting
All D.8V1y E'ad"at‘fs can VECEEVE Radar Industrial Electronics
the heip of our highly effective Automation Electronics [] Electronic Control
employment service without ad-
ditional cost. Name. - Age-
PLEASE PRINT

Addres Apt.

DeVry Technical Institute |-

o Check here if you are under 16 years of age
Ch'cago ¢ Toronto Canadlan residents: Write DeVry Tech of Canada. Ltd.

4141 Belmont Avenue 2558 970 Lawrence Avenue West. Toronto 19. Ontario

Chicago, lilinois 60641

OCTOEER, 1964 9



SOLDERING TIPS |
FOR HI-FI KIT BUILDERS

Julian M. Sienkiewicz, Editor
WA2CQL/2W5115

F THE clectronic hohbyist cver wondered

[ where the local radio distributor browses
: for his parts. chances are it's in Chicago. It's

HEAT WIRES NOT THE SOLDER at the “Parts Show,” an annual event which

Wires or leads will then become hot enough recently brought together nearly 300 elec-
to melt the solder and it will flow into the tronic manufacturers and thousands of dis-

joint. Never apply heat directly to the solder. [ s . s
' g tributors which stock their products. This is

no glamorous event—Ilike the star-gazing
electronic engineer’s show in New York, or
the plush hi-fi shows held in several big
cities. It's a sober session with few gimmicks.
Those manufacturers are bent on capturing
vour local distributor and a slice of today's
whopping billion-dollar market in everything
from tiny resistors to big steel towers. Build
a crystal set or buy a color TV and you'll
probably have components first featured at a
Parts Show.

The affair this year had the trappings of a
market place. Lining the exhibition halls of

USE PROFESSIONAL EQUIPMENT the Conrad Hilton hotel were display booths
virtually all radio and TV servicemen use bulging with the latest in capacitors and—
Weller Dual Heat Soldering Guns. A Weller that's right—stereo for your car. These are

Expert Soldering Kit includes everything you

need for strong, noise-free connections. the products you can expect to find on the

store shelves and see pictured in the mail-

A Weller Dual Heat Gun is indispensable in | order catalogs. Several items should be of
electronic soldering. Heat and spotlight | Special interest to the consumer and hobby-
come on instantly when trigger is pulled. | ISt ]

2 trigger positions let you switeh instantly That sterco-in-your car was shown mount-
to low 100-watt or high 140-watt heat. Low | ¢d in a mock-up of a car dashboard, with
heat prevents damage to components and ’ speakers dutifully positioned at the left and

prolongs tip life. High heat is ready when | Tight. Essentially a tape system, it uses a
you need it. small cartridge-tvpe plaver. the same kind

Kit includ . lastic utilit 3 that failed to spark much interest for home
g HOAR EUD S DIASIGLULMILY Cage, use. But it looks practical for the automobile.
tips, tip wrench, flux brush, soldering aid

= 1 The driver can easily shove a cartridge into
and sp]der. Model 8200PK $8.95. Weller a slot without looking. Slung under the dash,
Electric Corp., Easton, Pa.

the player mechanism operates for an hour
with a single cartridge (3% ips speed). An-
® other entry into the field of highway hi-fi,
this one for monophonic sound, is also a
cartridge player. It has an interesting fea-
ture. Rather than house its own speaker
and amplifier, the system utilizes the regular

WORLD LEADER IN SOLDERING TECHNOLOGY

10 Rap10-TV EXPERIMENTER



This New Heathkit FM Stereo Tuner At $49.95...

Equals Complete Stereo Electronics For $89.90!

Start With The New Heathkit AJ-13 Sterco Tuner!
First you'll like the case with which it operates. ..
just three controls—On, Oft-I'M-Sterco Selector . ..
a Tuning Control .. .and AFC On-Off switch. What
could be simpler?

And yet, you enjov a host of maxinnum performance
{eatures like the built-in stereo converter ... auto-
matic trequency control that locks-in all stations for
quiet, drift-free reception .. a sterco mdicator light
that silently signals when stereo is being broadeast

large cdge-lighted slideaule dial lor easy station
reading . .. casy tlywheel tuning ... external antenna
terminals . .. plus point-to-point wiving and a pre-
assembled, prealigned “front-end” for fast. simple
assembly! Gues together in a couple of cvenings!
Youw'll Like The Modern Color Styling, Too! . . .
mocha brown & heige steel cabinet with midnight
black trim accents.

Now Add The Heathkit AA-32 16-Watt Stereo Amp-
lifier with its 4 sterco inputs...mag. phono, cer-
amic phono. tuner % auxiliary. Its clean. pure
power responsc of + | db from 30 to 30,000 cps at
8 watts per channel' hts full complement of con-
trols . .. mono/stereo switch: a dual-concentric vol
ume control for adjusting both chanuels simultan
cously or individually: fullrange tandem-type tone
controls for simultancous adjustment of bass or
treble. Its 7-tube amplifying circuit with 2 fourstage
preamps, and 2 push-pull power output stages. Its
complete transformer operated full-wave silicon-
diode circuit. Its simple fast point-to-point wiring

OCTOBER, 1964

beginners finish in just a few hours! Its attrac-
tive stvling ... matches the AJ-13 Tuner. Its low,
low price ... $39.95!
Now Settle Back & Listen! The sound's superb ...
the operation simple ... the styling handsomnc ...
the savings big! Discover why more people rely on
Heath to take the high cost out of quality. Use the
handy coupon & choose both units now!

Kit AJ-13, FM Stereo Tuner, 13 lbs. ...... $49.95
Kit 44-32. 16-W att Stereo Amp, 15 lbs. ... .$39.95

r_._.-_.—_._._._..._._._..._._......—-‘
| FREE HEATHKIT CATALOG I
| See these and over 250 other exciting |
| Heathkits available in easy-to-build kit |
form. Save 50% or more by doing the l
| easy assembly yourself! Send for your
i free catalog today! |
e A = B
——— HEATHKIT" —_——
|
| HEATH COMPANY, Dept. 19-10-2 :
| Benton Harbor, Michigan 49023 |
! J Enclosed is § ., plus postage. Please |
| send model(s) f
| () Please serid my Free Heathkit Catalog. |
| Name |
(Ploase Print)
: Address |
| City. State____ Zip____ . :
fye s el e dooris e MR
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GIANT NEW 1965 CATALO

100's OF BIG PAGES
CRAMMED WITH SAVINGS

BURSTEIN-APPLEBEE €O.|

Dept. 30, 1012 McGee St., Kansas City 6, Mo.. s
| ORush me FREE 1965 B-A Catalog
YODAY

| Name

|
I Address ! FREE

| city State

with any 12 volt
CB transceiver”

New Cadre Selective Call encoder- decoder
Put an end to meaningless chatter at the home
base and in the mobile units. Contact only the
stations you want to talk to. 3-tone, fool-proof
selective call system provides up to 24 different
tone codes. Code can be changed in field easily
with no special relay needed. Easy connection
to any of the famous Cadre 5-watt CB trans-
ceivers—works with all 12 volt transceivers,
regardless of make. Cadre 524, only $69.95.
A R E INDUSTRIES CORP.
Commercial Products Div.,Endicott,N.Y.
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car radio. It cleverly contains a small oscil-
lator (like a wireless mike) which broadcasts
the signal into the car radio. There's no need
to wire into the radio’s audio circuits.

The hobbyist can expect new things in
those little plastic bags that usually contain
bargain-price semiconductors. Show exhibi-
tors in this category, with their blister-packs
and see-through bags, are coming up with
new ideas. One firm has latched onto the
“potting™ approach: encapsulating a whole
semiconductor circuit into a module that's
ice-cube size. One unit, for example, is a
small audio amplifier hidden inside an epoxy
jacket. It takes a mike on one end, a speaker
off the other, with a battery for power. Even
the big companies, like GE and IRC, have
not overlooked the table-top tinkerer.
They've expanded their lines of hobby com-
ponents, complete with schematics, attrac-
tively card-mounted.

The heart of the show, however, still cen-
ters on standard products. No spectacular
gains here, but many familiar components
show definite signs of refinement. TV an-
tenna makers, for example, stress the ability
of their latest designs to deliver signals
equally well for black-and-white, color, FM
and FM sterco. At least one company ex-
hibited a new breed of TV antenna which is
described as a “combo.” It's a single antenna
which operates on both VHF and UHF, as
opposed to the conventional 2-antenna and
2-feedline approach.

The CB'er will see no radical changes in
antenna design, but can anticipate more spe-
cialized units for his boat, improved mount-
ing versatility and a bigger swing toward
the use of fiber glass in whips. In transceiv-
ers, this year's star is sideband equipment.

Hi-fi developments continue in the direc-
tion of solid-state, transistorized tuners and
amplifiers and the trend toward smaller
speaker systems. One manufacturer even got
good bass performance from a 4-inch cone
coupled with a huge magnet and special
suspension system. The speaker cabinet took
up little more room than a table radio.

But products alone do not make up a
show. Where people gather there is bound to
be plenty of back-room speculation and sec-
ond guessing about the future. Two hot issues
kicked around were CATV (community
antenna television systems) and the so-called

Rap10-TV EXPERIMENTER
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A comprehensive program
covering Automation, Com-
munications, Computers,
Industsial Controls, Tele-
vision_ Transistors, and
preparation for a Ist
Class FCC License.

License

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

career...

T Y

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

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

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

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

Cleveland Institute home study is far and away the
g‘uickest, most economical way to prepare for the FCC
jcense examination. And that’s why we can make this
exclusive statement:
The training programs described above will pre-
pare you for the FCC License specified. Should
you fail to pass the FCC examination after
completing the course, we will refund all tuition
payments. You get an FCC License . . . or your
money back!

Before you turn this page, select the program that fits
your career objective. Then, mark your selection on the

Cleveland Institute

of Electronics . .
1776 E. 17th Street, Dept. EX-9 H A

Cleveland, Ohio 44114 g

O,
ac®

s,

b
Cusgin

<. -
AT

Accredited Member

OcToBER, 1964

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

Mail Coupon TODAY For FREE Catalog
Cleveland Institute of Elactronics
1776 E. 17th St., Dept. EX-0

Cleveland, Obio 44114

Please send FREE Career Informa-
tion prepared to help me get ahead in
Electronics, without further obligation. |
CHECK AREA OF MOST
INTEREST—
[:] Electranics Technology
[J Industrial Electronics

How to Succeed ;
in Electronics

{0 Firat Class FCC License.
[J Electronic Communications

D B 4 E ing D Ad 4dE
‘Your present
Nums. Age.
(please print)
Add
City. State. Zip.
Approved for Veteran's Training under Korean GI Bill. g x.y
e e e e e e e e
13



11,000 DIRECT TUBE SUBS

Only all-inclusive directory of electron tube
equivalents. Needed wherever vacuum tubes are
used. Contains direct subs for practically every
type tube including foreigns & newest ’63-'64
tubes.

—

- =7 All tubes suggested for
ovit e=—mmm (| substitution have charac-
” ﬂﬂﬂ 25, teristics similar to those
] they are to replace, FIT
omECT INTO SAME SOCKET &
| NEED NO WIRING
CHANGE.

Over 7000 Direct Subs for
USA Tubes

2678 Substitutes for TV
PICTURE Tubes

1500 Substitutes for FOR-
EIGN Tubes

I. e The only COMPLETE
e GUIDE featuring ALL elec-
tron tube substitutions. This valuable book will
save you TIME & MONEY, will permit your set
to operate even though original tubes are unob-
tainable. Used by G.E., Boeing. Sig.

Corps Schools & many research organi- 3 25
zations. Quantity prices on request. Post-

Guaranteed Money Back in 5 days if Not Satisfied pae
RUSH COUPON NOW!

.....v e

H. G. CISIN, Consulting Engineer, Dept. RE-2
Amagansett, N. Y

SUBSTITUTES

Bnacmm gy
Conentung Lnguons:

ONLY AR.inchiniva Dusciory
of Hocrron tube Fouivalenns

Enclosed find $1.25. Rush ‘11,000 DIRECT TUBE Su8S.'"

Why Do You
Read So Slowly?

A noted publisher in Chicago reports there
is a simple technique of rapid reading which
should enable you to double your reading
speed and yet retain much more. Most |
people do not realize how much they could |
Increase their pleasure, success and income
by reading faster and more accurately.
According to this publisher, anyone, re-
gardless of his present reading skill, can use
this simple technique to improve his reading
ability to a remarkable degree. Whether |
reading stories, books, technical matter, it
becomes possible to read sentences at a
glance and entire pages in seconds with this |
method.

To acquaint the readers of this magazine
with the easy-to-follow rules for developing
rapid reading skill, the company has printed
full details of its interesting self-training
method in a new book, “Adventures in
Reading Improvement” mailed free to any-
one who requests it. No obligation. Simply
send your request to: Reading, 835 Diversey
Parkway, Dept. 1677, Chicago, I1linois 60614.
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“fair trade” pricing of hi-fi equipment.
CATYV, which transmits signals through

| cable to the home, is actively opposed by

several groups, especially antenna manufac-
turers. The buzzing about fair trade came on
the heels of recent announcements from two
major hi-fi manufacturers which would affect
the resale price of their equipment. These
moves are intended to counter what is said

Pictured above is one of the new products,
an in-car stereo, tape cartridge player,
introduced at the “Parts Show.” If you would
like to receive some literature and prices,
write to Wally's Auto Radio Service, 550 West
54th Street, New York, New York 10019.

to be irresponsible discounting in the hi-fi
field.

When will the consumer learn about the
happenings at the “Parts Show™? Today! Just
start thumbing through the advertisements in
this issue and issues to come.

GE Owns FM Stereo. The United States
Patent Office has granted General Electric
Patent No. 3,122,610 covering the stereo-
phonic FM broadcasting system adapted in
1961 as the U. S. standard and now in na-
tionwide use. The patent covers FM stereo
receivers, receiver kits, broadcast transmit-
ters, and certain service and test equipment.

General Electric will license individual
stations to use an FM stereo transmitter at a
nominal royalty of $50 which covers the
full 17-year-life of the patent. At present,
there are over 350 sterco stations on the air
and this number is expected to grow to over
400 by year end. Also, makers of stereo FM
equipment such as radios, tuners or adapters,
or parts kits for building such equipment

(Continued on page 25)
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RAD-TEL’S RAD-TEL'S QUALITY

Y I BRAND NEW TUBES
YOUR CHOICE ONE YEAR GUARANTEE |/

Rad-Tel will repiace any tube that does not give
1B3-1G3-1K3-1J3

etticient pertarmance for | year from date of purchase.

ONE TUBE FREE
IB3-163-IK3-1U3  IL

with the purchase of every 19 Rad-Tel Quality R ;
BRAND NEW TUBES AD.TEL O
EACH TUBE INDIVIDUALLY & ATTRACTIVELY RAD-TEL TUBE CO. NOT AFFILIATED WITH ANY
BOXED & BRANDED RAD-TEL OTHER MAIL ORDER TUBE COMPANY

inUSA.

o/ OFF" ‘M

Manutacturers
Suggested List Price

aty. Type Qiy. Type aty. Type Price Qly. Type  Price| Qty. Type  Price | Qty. Type  Price aty. Type Price
.79 | __saQs .54 __BAXS 74 | —6DA4 .68 _—.6SQIGY .94 | __12AL8 .95 | —120TS .76 | ——19aU4 .87
62| —savra 83| __eBas .50 | —60E6 .61 W __€Ta 99 | __124a5 .60 |__12077 .79 | __198Gs 1.39
79| __sBK7 .86 | —6BCS .61 .60G6 .62 | T8 .85 [ __12a76 .50 | 12078 .78 | __19EA8 .79
55| __ssar 1.01{ __6BC8 1.03 | —60/8 1.21 @ _6UB .83 | —12a77 .76 [__120w8 .89 |___1978 88
79| __5BRS 83 | __6BE6 .56 | —60K6 .59 __6VEGY .54 |__12aue .3 {__12026 .62 |_21EX6 1.49
.79 | —5CG8 .81 | —€BFS .90 [ —60ON6  1.55 | _6W3 61 | 12407 61 | __12E05 .62 | _25ax4 .70
79| __scLe .76 | __68Fs .43 | —60a6 1.10 | _EwW6 71| __12ave a1 |__12EGE 62 |__25¢5 .53
77| —_scas 84 | __68G6 3.70 | —60TS .81 il —6X4 41 | _12aV7 .82 |__12EK6 .62 [___25CAS .89
75 SEa8 .80 | __6BH8 .98 | —60T6 .51 | _6x8 .BO [ __12AX4 .67 | __12EL6 .50 )__ 25CcD6 1.52
72| __sEus .80 | _eBJs .65 [—60T8 .94 . _7A8 .68 | __12aX7 .63 | _12E26 .57 | _ asCcus 1.1
—USs 65| —_5J6 72 | __68J7 .79 | —6Eas8 .79 —7Tau7 .65 | __12AY7 1.44 | _12F8 .66 | __250NE 1.42
~ix28 82| __sve ‘86 | —eex? (a5 | —sEBS .73 ll —7EY6 75| __12a27 .86 |_12FAE .79
—_2AF4 96 | __S5ua .60 | —6BLY 1.09 | —CEBS 9s @ 7Ya .69 | —12B4 68 —25EH5 55
“aats .46 | __sue ‘e | —esne s | —cems 7l —eave a0 | —128D6 s |—12PME .30 —28Le 57
—_Jaue 54| __sve oe | —eeae 12| eem7 o2 [l T_sawe 3} _—12eEs 53 [—12FRS 37 4__25wa .68
——3ave .42 __sxs ‘82 | —eear 100 | —6Eua .79 ll —eeQas .60 | __128F6 60 —:;E:: ‘-:6 —22ET5 58
—38CS 83| __sv3 46 | —_68US .70 | —B6EVS .15 —8CG7? 63 |—128KH7 .77 _uw -“ —~—35CS 51
—38Ne 75| __eaBa .46 | —68X7 1.1 | —S6EWS .57l _ 8CMT 70| —128K5 1.0 | T 0L o —35L6 -60
Tieve a| fams | —geze 55 | —eeve s M acnr oy [ __tzeie  se|—17Ws 5| —3ms 22
T 38Y6 58| __eaFs 101 |__6B27 101 | —6FGT .69 W _8CS7T  .74|.__128Q6 1.106 |7 o, oy — 3528 60
__ 1826 56| —eaGs .70 | —6Ca as | —s6Fve 79 [l __eEBB 93| __12BRY .74 |7 S0 0. 0 —36AM3 .36
ke | i v | Teces  ss | —ecws  so [ erar  sei__tzevy 7 |——(PRWIET S0 —23038 23
~acss s8 | “eams 110 | _ecos 151 | —6CKks .61 M __9CLe .79} __128Y7 37 |7 o 0, o —Socs .53
064 85] —eaxs .95 | _—_ecc? .61 | —sGke .79 W —11CY7 75112827 .66 e e [ =30 -5
ke | Teas 33| Tecce mo | —sons os l—12ae  sof__tzcns s¢ | —IZ00TCT O | —3U0
3016 54| —eame 78 | —6CL8 .79 [ —6HE se ll __12a85s 60| __12CR6 &7 |— O 0 0 —"“-; .97
TTioxs 99 | __eaas 53 | —6CM7 69 | —6I5GT .51 Q12806 55|__12Cus 58 | THy506  yy —“37 3
~3aa 63| _eass 60 | _6CNT 70 | —626 a1 ) —12a08 57| _v2cue 106 |0 o | —F07 78
354 75| _eare 49 |__s6Cas .92 [ __eKe 63 ] —'24E6 50| __i2cx6 53 |7 ]
—3va 63| __ears 86 | —6CR6 .60 [ __6Sa 52 ] —122E7 931 q2pa 69 |—-17AX4 .67
Ti8@7 101 | __eave ey | _scse .87 | _esarcr 99 M —!24F1 73| __120es .83 | 17006 1.06 OUR
—itse 01| Teaus 3y | —scst  es| _eswr 102 l—124F6  67]__i20Ls  se —_18FW6 .49
T a0ve  s5s|__eaus .87 |—6CUs 58 | __65)7 ‘ss |l —'22J6 62| __ 42006 1.04 |—18FXE .53 16th
“Tacme 60| —eave .41 | —secus 1.08 | __eskrcT .95 fl —'24L3 477 __12057 .84 —-18FY6 .50 YEAR
__sams .19 \ —6Cvys .70 | __6sLIGT .84
o =2 __6CY7 71 6SN7 65 ORDER TYPES NOT LISTED
==

FREE' Send For New Tube & Parts Catalog
¢ Send For Trouble Shooting Guide

o ® CHEATER CORD 3’ o

6 1t., No. 154 29¢ ea. Lots of 3—25¢ ea.

TUBE SUBSTlTUT|0N BOOK : Fast, Dependable service — Selling direct by malil for over 16 years [
8 0uer 11000 duect tune | RAD-TEL Tube Co. Toal !
substitutes S
W Oniy all.inclusive directory of | Deot. RTV L‘:lvfl(s) . i
election tube equivalents ! 55 Chambers S '—
For USA electron tubes \ ber treet Postage $ = l
Substhitutes for furéign tubes Newark, New Jersey 07105 Grand y
Picture tubes, newer models | Total s =
5 - Picture tuoes, older models | ENCLOSED IS S Piease rush order :
transistor replacements e TUBE SUBSTITUTION BOUK, No 193 w A
Army-Navy, V.1 substitutes | SEN D: _____Cneater Cord 29c ea LOts of 3 025' “““15425 gacH )
'.;" . I'V, RADIO | Orders under $5.00 - Add $1.00 hanating charge - plus postage. 1
e ano HIFI I FREEI Send FREE Tube and Parts Catalog ]
. " 0 Hi- . Send FREE Trouble Shooting Guide |
DEPT. RTV 55 CHAMBERS STREET. NEWARK, NEW JERSEY 07105 i NAME ]
TERMS 25% oOeposit must accampany all orders. balance C.0.0. Orders under 35 | ADDRESS |
+dd 31 handting charge plus pastage Orders over $5 ples postage Apprex 8 tubes | |
per ) b, Subject te prier sale Ne C.00 s sutside cortinental US A | CITY 20NE STATE. 1
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wowror MCGEE’S
rota CATALOG

1001 BARGAINS IN

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

McGEE RADIO CO.

| 1907 McGee St.

| Konsas City 8, Missourl

I [J SEND 1964 McGEE CATALOG

BEST CB BUYS BY GROVE!!

® JOHNSON MESSENGER. . .. . Sale $109.95
BONUS—4 PAIRS OF CRYSTALS—FREE

® JOHNSON MESSENGER TWO Sale $169.95
BONUS—9 PAIRS OF CRYSTALS—FREE

® JOHNSON MESSENGER lIi. .Sale $189.95
BONUS—I10 PAIRS OF CRYSTALS—FREE

® AC POWER SUPPLY............ $ 29.95

All sets equipped with Chaunell 11 crvstal —specify your cholee
of channels in FREE Crystal offers. All sets shibbed REA
lshlm;llml charges collect). Semd check or money order: sorey.
no ¢

® Enclose thls ad with your order—receive additional
FREE GIF

e SEND FOR GIANT NEW 1964 CATALOG—FREE

GROVE ELECTRONIC SUPPLY COMPANY
4109 W. Belmont Ave. Tele|
Chicago, IlIl. 60641, (Area 315) 283 6160

DOUBLE % BONUS

POLY
PAK

FIEE POI.V PAK Includes:
nnnlltorl
s (@] o'lzerﬂﬁerl
°
£ S P [ s rReE: Your cHoice
o u OF ANY $1 POLY PAK
Add 25¢ Tor handiing s | O LISTED BELOW FREE
WORLD FAMOUS POLY PAK KITS, BRAND NEW PARTS
8 ‘Texas® Epony, 750 3200 Printed Circuit
mil, ﬂoov rectifier, s1 parts, $50.00 \.-aluel. 51
3 40-Watt Transistors 23 G i 3
D 2Nl74 style, TO36 case sl 1?;34’."1"1323‘.?!«”53‘.’:; sl
28 Top HatR'ctifirs 750 $1 4 Transistor Trans. g
ma. sllicon untested formers, worth $15. 1
3 ‘Tiny* 20-Watt Tran- 10 tal
‘trs. 2N 1038 ¢qual. pnp 51 D |ym.:."nn|::l“ 55:‘;-0' s1
23 Glass Silicon Di-
odes, subminiature. . 51 :8“’0;’:{ T;:l"..l.“.o.',- 51
10 RCA Phono Plugs-'n N
D Jack sets, tuners-amps. 51 |’nnpz.glud.c‘=;'.:."2'."l-l'3'20 51
8 General Electric 40 World's Smallest
3:")1 PNp trRnsistors 51 re""'o; 1(‘)“'.'.::"‘: .l-‘m 51
Disc Cond er: ivi
O SFmmitossmimine $1 | [0 R25Ame Silicon St 53
60 Tube Sockets, $1 40 l'recunon Resistors, $1
Plugs. receptacles. etc. .2 % too. .
10 Pane) Switches, 51 30 Pown Resistors, 51
micru.  rotary, power 50W. to 10K chms
O 35aes?258 mi it $1 ?&.."Lﬁv.‘iﬁ"f:é‘.‘?'.'. 51
60 Hi-Q Res*trs, 12, 1, 51 10 Volume Controls 51
D 2w, to | meg, 57 100 to 3 meg., switch oo
50 Tevmmul stnp. l $ 10 Transistor Electro- $:
D 8 lugs, asstd.. 1 Iytics, 10-t0-100 mf. 1
€ d rs, $28 Surprise, wid
:?uf':\'p';f to ?{)‘Sm!. 51 D radio-n-ty p.“w""wme 51
S Sun Batteries, to 51 80 Coils 'n' Chokes, 51
119", llte' nenlhprn]. ;ls l;m\:enklmr etc,
100 Halt Watters, wo Watters, re.
assorted and 50 tua 51 sistors, 5Hre too. . 51
the CK722 2 ZNZSST
:r‘:n:l.l:orl. ov‘:lv ..... 51 t:’ous‘gr eq., T(l.rla’n“::' 51
as T;:n-_il_-‘:or- pnp 51 S0 One v‘van Resistors 51
untest 5 case. many 5% ... ..
;V“?xmc'r ‘I’unlnnou 51 &0 Tubulnr Conarn- 51
12684 TOLH case ers to_5n
GIANTY IAIGAIN Te lnel d stage,
FREE! Al ci¥aioa TERMS: ”'."fu per pak "? "-x
0. BOX 942X

POLY PAKS :

So Lynnfield, Mass.
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BOOKMARK
by Boobuors

LECTRONIC book publishers are hav-

ing their finest year and for good reason.
There are many good books popping up on
the market each month, increasing the scope
and depth of whatever subject area you may
be interested in. What is even more inter-
esting is that the prices of these texts are
lower than comparable texts five years ago.
This savings is due to the growing market
made possible by enterprising publishers, ex-
cellent authors, and a reading public. Read
a book today! Everyone will benefit from
it, especially you.

In order to conserve space and offer more
reviews each issue, the publishers’ addresses
are listed at the end of this column. Also,
some of the data pertaining to individual
books are given along side the photo of the
book cover. When writing to the publishers, be
sure to mention RADIO-TV EXPERIMENTER.

128 poges
Soft caver
$2.50

Q Theory. A practical understanding of basic
semiconductor theory is needed before the
real importance of semiconductor devices
can be appreciated. Practical Transistor
Theory, by E. Patrick Wiesner, provides an
insight into the basic operation of the sim-
plest forms of semiconductor devices, and
follows with discussions on the basic design
and operations of more intricate semicon-
ductor devices. This book uses a novel ap-
proach in providing an understanding of
semiconductor devices. Distinctions are
made between active and passive, and linear
and nonlinear types. The first chapter
clearly describes the points used in arriving
at these distinctions, and sets the stage for

RaAD10-TV EXPERIMENTER



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

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

You can install and Maintain efec:
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 buiid a short-wave, long-wave superhet receiver, plus a large-
screen television set from the ground up. N.T.S. training kits contain
all the parts you need, at no extra cost. (See box at right.) You also re-
ceive a professional Multitester to use during training and on the job.

ONE LOW TUITION. You need training related to all phases of Elec-

tronics. Industry demands it. Only N.T.S. provides it...in ONE Master
Course at ONE low tuition.

RESIDENT TRAINING AT LOS ANGELES

If you wish to take your Electronics-TV-Radio training in our famous Resident
School fn Los Angeles — the oldest and largest school ot its kind in the world —

write for special Resident School calalog and information, or check coupon.
. NATIONALGEZED SCHOOLS  *icai
‘?F/l‘\"ﬁ WORLO-WIDE TRAINING SINCE 1905 | NHS

guh &L HT\.,Uml 4000 S0 Figueros St.. Los Angeles 37, Caiif.

Accreoited

OcTOBER, 1964

You can become 3 highly-paid TV.
Radiu Technician, an electronics field
engineer, or succeed in your own
sales & service business.

You can Service and repair the elec-
tronic “'bralns” of industry —com
puters, data prucessing. and uther
automation equipment.

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

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

o~ 19 BIG KITS

3 “esson | MAIL COUPON NOW FOR FREE
22 N | || BOOK AND ACTUAL LESSON!

3 NO OBLIGATION.
# I NO SALESMAN WILL CALL.

WORLD -WIDE TRAINING SINCE 1905

NATIONAL G4 SCHOOLS i

National Technical Schools, Dept. RKK-34 I
, 4000 S. Figueroa St, Los Angeles 37, Caiif. '

please Rush FREE Electronics TV-Radio “Opportunity”
§ Book and Actual Lesson. No Salesman Will Call.

’ Name Age

I i1
Address ’

' City Zone State

i {“ICheck if interested ONLY in Resident Training at L.A.

{igh school home study courses also offered. Check tor free catalog.[]
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MINIATURE DIGITAL COMPUTOR oy $49

Memorizes, Multiplies, Stores Facts

DIGI-COMP 1 is a working
digital computer designed to
demonstrate simply and visu-
ally the operations hidden
within the circuits of an elec-
tronic brain. It is capable
of adding, subtracting and
mulitiplying. 1t also shifts.
Teach It complements, carries, memor-
to Program Problems izes, counts, compares and se-
quences. |t can solve problems
of missile countdown, satellite re-entry. missile checkout and
solves logical riddles.
DIGI-COMP can even be trained for fun such as fortune telling,
otc. Ingeniously designed in plastic, this mechanical analog of a
binary computer is 127x3%3”x4”, and s open so Its fascinating
operation can be viewed. In kit form, it can be assembled In less
than an hour and is complete with all parts. assembly chart,
and full 28-page operations manual. A wonderful education ald.
Only $4.98 and 63¢ shpy. chps. MONEY BACK GUARINTEE
Royal Advertising Corporation Dept. 374  Lynbrook, N. Y.

ASSEMBLE THIS ALL BAND BATTERY SHDRT WAVE RADIO FDR $9 95!

f LISTEN AHOUND THE WORLD—UP TO 12..
000 MILES AWAY! Ships, Atreraft. Videe of

Ameriea. Russia. London. Austealia, Amateur
zens, Puolice — Also  U'SA  Broadeast, 5
WAVE BANDN. 14 to 40 MC. Calibrated tun-
e dial. W nugy 3 1ba.—NOW HEAR THE
WHOLE WORLD TALKING DAY OR NIGIFT!
SEND ONLY %2.00 (casl ck, mo.) and pay
postman $7.95 COD postage or send $9.95
o delivery. aomplete HBasie Kit_ as
shown. Free Broadeast Coil and Plastic Case
1If  you order now Avallable only from
Western Radlo, Dept. BRE-10, Kearney, Nebr.

NEW BOAT PLANS
CATALOG

This heavily illustrated catalog of hoat plans is
made to order for every man interested in building
his own boat. It gives full description of plans for
building a wide variety of boats. Of special interest
is the selection of full-size patterns now available
on some of the most popular boats.

If you ever thought of building your own boat—
you can’t afford to be without this catalog. Order
yours today. Only 25c.

SCIENCE & MECHANICS—Craft Print Division
505 Pork Avenue—New York, N, Y. 10022

Enclosed is my 25c. Please send me a copy of the
new Boat Plans Catalog No. 5.

WETHE, o d 4 TololibEb0 0 0c T i Lo oo o B M0 08 o don o e
(Please print)
Address ..... Ceresen S e e e S S .
Zip
CHUY™, s B4 - - ovove 2o s 9% Statesisia ive Code........

FREE Catalog

+ OF THE WORLD’S FINEST

ELECTRONIC GOV'T
SURPLUS BARGAINS

HUNDREDS OF TOP QUALITY
ITEMS—1teceivers, Transmitters,
Microphones, Inverters, Power Sup-
plies, Meters, Phones. Antennas, In-
dicators, Filters, Transformers, Am-
pliters, Ileadsets, Converters, Control
Boxes, Dynamotors, Test Equipment,
Motors,  Blowers, Cable. keyers,
Chokes, Handsets. Switches, etc.. ete.

Bend for FREE Catalog—Dept. 26,

FAIR BRADIO SALES

2133 ELIDA RD. * Box 1105 : LIMA, OHIO
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discussions of individual devices. The last
chapter on integrated circuits provides in-
formation that will be useful and interesting
to beginners, technicians, and engineers
alike. It includes the latest information on
the fundamental of processing methods and
the applications for integrated circuitry. Pub-
lished by Howard W. Sams & Co., Inc.

Battery Picking. Most experimenters design
a transistor circuit and slap in a standard 9-
volt transistor radio battery to power the
unit without much regard for such things as
current drain, service capacity, the inter-
mittency of discharge, cut-off or minimum
permissible voltage for both circuit and bat-
tery, and temperature at which battery is to

“EVEREAOY" BATTENY
APPLICATIONRS AND ENQINEERING

o—

%'-

Py

496 pages
Soft cover

$2.50

operate—just to name a few important items.
Pricing is very important, too. One other
very important characteristic of batteries is
their physical size. You can’t begin to imag-
ine the vast number of standard shapes avail-
able. To get all the facts on dry cells, it's
best you pick up a copy of “Eveready” Bat-
terv Applications and Engineering Data pub-
lished by Union Carbide Consumer Products
Company. Just thumbing through the pages
of this reference text you will discover that
you can design circuits for voltages up to
510 volts and use a carbon-zinc battery to
power it. You’ll learn how dry cells gen-
crate power, the important differences be-
tween carbon-zinc, alkaline, nickel-cadmium,
mercury, and silver batteries will become ap-
parent, plus many other facts too numerous
to mention. This book is a must for all ex-
perimenters’ book shelves.

Radio Servicing. McGraw-Hill has pub-
lished five volumes which muke up the finest
complete TV-radio-audio servicing self-train-

Rap10-TV EXPERTMENTER



with the Deluxe
PROGRESSIVE RADIO “/EDU- KIT”®
A Pruc

Now Includes

% 12 RECEIVERS

% 3 TRANSMITTERS

% SQ. WAVE GENERATOR
% SIGNAL TRACER

% AMPLIFIER

al Home Radio Course

% No Knowledge of Radio Necessary
“ No Additional Parts or Tools Needed
v EXCELLENT BACKGROUND FOR TV

SCHOOL INQUIRIES
% SIGNAL INJECTOR * g NVITED

% COOE OSCILLATOR % Sold In 79 Countries

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

The °**Edu-Kit’’ offers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock bottom price. Our Kit Is designed to train Radio & Electronics Technicians, making
of the most modern methods of home trailning. You w. wlil learn raﬂlo lheory. c
tlon practl:e and servicing. THIS IS A COMPLETE RAOIO COURSE ERY D
You will learn how lo bulld radios, using rexular schematics: how to
how to service radios. You will work with the standard type of
est development of Printed Circult chassis.
baslc principies of radio. You will construct, study and work with
detectors, rectitiers, test equipment. You will learn
and practice code, the Progressive Code Osclilator. You will learn and practice
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Pro-
frelslve Oynamic Radio & Electronics Tester, Square Wave Generator and the accompany-
% Instructional matertal.
ou will recelve training for the Novice, Technician and General Classes of F.C.C. Radio
Amateur Licenses. You will build Receiver, Transmitter, Square Wave Generator, Code
Oscillator, Signal Tracer and signal Injector circuits, and learn how to operate them. You
will receive an excellent background for television, Hi-Fi and Electronics.
Absolutely no previous knowledge of radio or science is required. h
the product of many years of teaching and euqmeerlng experience. The
provide you wl(h n ha-lc education Electronics and Radio, worth mlny tlm
price v Signal Tracer alone is worth more than the price of th

You do not need the siightest background
In radio or sclence. Whether you are inter-
& Elecuonlcs because you

n,

ages and backgrounds have successfuily

used the **Edu-Kit’’ In more than 79 coun-

trles of the world. The *‘Edu-Kit'’ has veen

S| carefully deslgned, step by_step, so that

b w ln a tuture, you w Il tm you cannot make a mistake. The *‘Edi

a worth-while inve allows you to teach yourself at your own
individual rate. 0 Instructor I8 necessary.

PROGRESSIVE TEACHI G METHOD

The Progressive Radio ‘‘Ed it ost onal radio kit in the worl
nd Is universally accepted as mn ltandard ln me lneld ol electroﬂlcs tralnln‘. The *"Edu-
it** uses the modern educational principie of ‘*Learn by Dolng ** Theretore you construct,

learn schematics, study theory, rracﬂ:e troubie shootlni—all in a closely Integrated pro-
gram designed to provide easliy-learned, thorough and interesting background in radio.

ou begin by examining the varlous radio pans of the ‘‘Edu-Kit,’* You then iearn the
function, theory and wiring of these art you bulld a simpte radio, With this first
set you will enlor Illlenlnx to re| ular broadcan stations, learn theory. practice testing
and trouble-shooting u bulld a more advanced radlo. learn more advanced theory
and techniyues. Grauuall!. Iu a progressive manner, and at your own rdte, you will
find yourself consiructin mon- advanced muiti-tube radlo clrculll. and doing work like @
pr?m?slonal Radlo Teﬂm clai

nclud in the u-Klt" course are Recalver, Transmitter, Code Oscillator,

ﬂenouwr and Signal injector hese are not unprof
nlen( , but genuine rldw circuits,
lus the n'w Mmeth

obby. a well payin

You will receive all parts
e®lectronics circuits, each gu
able, electrolytic, mica, ceramic and
h e, tubing. metal cha Instruction Manuals, hook up wi
selenrum rectifiers, colls, volume controls and switches, etc.

In addition, you receive Printed Circuit materials inciuding Printed Circuit chassls,
special tube sockets, hardware and instructions. You also receive a useful set of tools, a
professional electric soidering iron, and a self-powered Dynamic Radio and Electronics
Tester. The "'Edu-Kit"' also includes Code Instructions and the Progres e Oscillator,
in addition to F.C.C. Radio Amateur License tralning. You will also recenve Ies-on- for
servicing with the ngre sive Signal Tracer and the Progressive Signal injector, a High
Fldelity Guide and a Quiz Book. You receive Membership in Radio-TV Club, Free Consulta-
tion Service, Certificate of Merit and Discount Privileges. You receive all parts. tools.
instructions, etc. Everything is yours to keep.

ary to build twenty different radio and
Kits contain tubu tube sockets, v,

| PRINTED cmcumzv —] |

At no dncrease in price, the ‘‘Edu-KIt"”
now Includes Printed Circuitry. You bulld |
a Printed Circuit Signal !njector, a unique
servicing instrument that can detect many
Radlo and TV troubles. This revolutivnary
new technique of radw construction Is now
becoming popular in tommerclal radlo and

TV sets.
A Printed Circuit Is a speclal insulated o
chassis on which has been deposited a con- Address -

ducting niaterial which takes the place of
wiring. The various parts are merely plugged
in and soidered to terminals.

Printed Circuitry ls the basis of modern
Automation Electronics. A knowledge of this
subject is a necessity today for anyone ln-.
terested in Electronics.

(————————
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BUILD 20 RADIO

CIRCUITS AT HOME $2°“" 95

PROGRESSIVE

JATT: 5. GOGDMAN, M.$. In ED.. PRES.)
1186 Broadway, Dept. 521NN, Hewlett, N. Y.

p—
Trnlnlng Elemomu Technicions Since 1946

FREE EXTRAS

SOLDERING IRON
ELECTRONICS TESTER
PLIERS-CUTTERS
VALUABLE DISCOUNT CARD
CERTIFICATE OF ME

TESTER |Ns*rnuc*r|on MANUA

HIGH FIDELITY GUIDE o nwzz:s
TELEVISION BOOK ¢ RADIO
TROUBLE-SHOOTING BOOK
MEMBERSHIP IN RADIO-TV CLUB:
CONSULTATION SERVICE « FCC
AMATEUR LICENSE TRAINING
PRINTED CIRCUITRY

e

[[SERVICING LESSONS ]

hool lng and
You

will iearn trouble-
lervlclnz in a progressive ma
wiil practice repalrs on the etl that
you construct. You wili Iearn symptoms
and causes of trouhle in home, able
and car radlos. You wil iearn how to
use the rovesslonal Sllnal Tracer, the
unigue Signal injector and the dynamic
Radlo & Electronics Tester. while you

me «'Edu-Kit.’* Our Consultation Service
will help you with any technical prob-
lems you may have.

ROM OUR MAIL BAG

J. Stataitis, o' 25 Poplar Pl., Water-
bury, Conn.. writes: “l h ve, repalred

ma
money. The ‘'Edu- It" ald Ior meu. U
was ready to spend $240 for a Course.
but ¢ found your ad and sent for your

Kit.*

B valerlo, P. O. Box 21. Magna,
Ut. ah- **The Edu-Kits are wondertul. Here
i am_sending ‘you the questions and aiso
the answers
Radio for the last seven years. but like

work with_ Radio Kits, and tike to

n

fine. Also llke to let you
feel proud of becomln: a member ol your
Radio-TV Club,’"

Robert L. Shuft, 1534 Monroe Ave.,
Huntington, Va.: *‘Thought | wou
drop you a few lines to say that | re-

me £du-Kit, and was reatly amazed
fhat such a bargain can be had at such
a low price. ) have alreadv started re-
pairing radios phonographs. My

O Send “Edu-KIit" postpald. | enclose full payment of $26.95.
() Send ‘*Edu-Kit” C€.D.D. 1 will pay $26.95 plus postage.
O Rush me FREE descriptive literature concerning ~Edu. Kit."

“EDU-KITS' INC.

[T~ ™ """ UNCONDITIONAL MONEY-BACK GUARANTEE_"‘——‘I

ORDER FROM AD—RECEIVE FREE BONUS
RADIO & TV PARTS JACKPOT WORTH $15

L
|
|
|
|
|
|
|
|
4
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Can You Solve This Equation in One Step?

You can with the Alsynco Slide Rule. Professional 10 Scale Model.

Eng: in
Solve the most complex math problems  {jainecring

—cube roots—logarithms quickly, easily. with instruc-

The perfect answer for the electronic ‘oM~ ONLY

hobbyist, designer, engineer. Not a toy s oo
but a truly professional tool. Work like ——
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.O.D. Send post card for free literature.

Alsynco R.T.E.-7 171 S. Main St., Natick, Mass.

TRANSISTOR BROADCASTER

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

SPECIAL
S T $325 POSTAGE PAID
PRICE ONLY .. EACH NO C.O.D's

CAPITOL COMMODITIES CO. INC.

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

HOW TO WRITE A

CLASSIFIED AD THAT PULLS

Deluxe 48 page booklet—only $1 per copy. And. with the
booklet, you get a $2 credit towards your payinent of your
classified ad in Science and Mechanics. Send $1 now to
8cience and Mechanics, 505 Park Avenue, New York 22,
New York.

MATHEMATICS
ELECTRONICS

These courses are the result of many years of
study and thought by the President of THSI, who
has personally lectured in the classroom to thou-
sands of men, from all walks of life. on mathe-
matics and electrical and electronic engineering.

You will have to see the lessons to appreciate
them!

YOU SIGN NO CONTRACTS—you pay ONLY
for the Lessons you order.

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

The INDIANA Home Study Institute
Eastern Division
P.O. Box 282 Saxonville. Mass.

ELECTROSTATIC GENERATORS
- NOW —4 Models— 150,000
f 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:

SOULED ULl TESLA COll........ 24,

WIMSHURST STATIC MACH.... 20.00
TURBO GENERATOR KIT....... 4

OPAQUE PROJECTOR ... s
WILSON CLOUD ClIAMBE ... 9.50
BUB-MIN, GENERATOR ....3.95 & 4.95
VACUUM CHAMBLER KIT.

FOREST PRODUCTS, INC.

Dept. RT-45 145 Portiand Street
Cambridge, Massachusetts
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ing course published in recent years. Your
Bookworm will only report on one—Practi-
cal Radio Servicing by William Marcus and
Alex Levy. This text offers a simplified ap-
proach to the servicing of all types of radio
sets at professional speeds. It gives expert
coverage of printed circuits, transistor cir-
cuits, and other recent radio developments.

624 pages
Hard cover

I $11.95

g

Steens Paiiten o

Radio circuits are treated one stage at a time,
cach followed by test procedures and quick
reference trouble-shooting charts that easily
locate the stage with a defective part. The
text includes special trouble-shooting tech-
niques for auto radios, transistor portables,
FM rececivers, and other special types of
sets. This well prepared volume is a rmust
for your service bench. Your oI’ Bookworm
suggests that you write to the McGraw-Hill
people and ask for literature on their “TV,
Radio and Audio Servicing Course.” 1It's
worth while looking into.

235 pages
Soft cover
$1.75

What’s the Answer. In an interesting book
published by Barns & Noble, Inc. 113
scarching questions and answers are given
about the major role clectronics plays in our
daily lives. The author, William C. Vergara,
{ interprets the wonders of electronics for the

RaAp10-TV EXPERIMENTER



“The meter is @ marvelously sensitive
and accurate instrument.” v. s. camera

$3695|N KIT FORM

Here is a precision instrument that
meets the highest standards of any
meter available today. The S&M A-3
uses the newest cadmium sulfide
light cell to measure light levels
from O to 10,000 foot lamberts at
ASA speeds of 3 to 25,000. It is
successfully used with movie or still
cameras, microscope, telescope—as
well as densitometer.

The computer gives F stops from .7
to 90 and lists exposure time from
1/15,000 sec. to 8 hours. 43° angle
of acceptance, 4 range selection;
EV-EVS-LV settings. large (4'2")
illuminated meter, paper speed con-
trol knob for use with enlargers and
now has a new battery test switch,

SCIENCE & MECHANICS — KIT DIVISION 78
505 Park Avenue / New York, N. Y. 10022

Enclosed is $ . Please send me the Supersen-

sitive Darkroom Meter, as checked below. I understand

that if 1 am not completely satisfied, I may return the

meter within 10 days for a complete refund.

0O No. A3 . O No. A-3

in kit form —$36.95 assembled — $41.95
{J A-3 Carrying Case—$5.00

Add 10% for Canadian and foreign orders.
New York City residents add 4% for N.Y.C. sales tax.

NAME

(Please print)
ADDRESS.
CITY. Z0NE STATE.

OcToBER, 1964
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BIG MONEY

IN THE

CORNERS ¢
THE WORLD

—

COMPLETE COURSE!

Christy's complete course covers every phase
of this exciting new subject. You get compre-
hensive training, starting with your first lesson.
You learn Radar, Sonar, Television (Color TV
tool), Radio and Electronics in CTS's COMPLETE
course.

Christy Shop Method Home Training makes you
a more valuable and desirable technician, as-
sures you of more money, faster progress and
greater success. Practical step-by-step training
makes everything interesting and easy to learn.

19 Training Kits Sent

you learn in months what used to take years
to learn.

3 Free Books

give you complete information as
to how you too can get started
in this fascinating new field.

MAIL COUPON |

v u .I
Ty
bt b P bll

l CHRISTY TRADES SCHOOL Dept. T-1011
l 3214 West Lawrence Ave., Chicago 25, 1ll.

Send me without cost or obligation two FREE lessons,

new 24 page illustrated book and Pay Later Form.
l Name —— Age
I Address
l City EE — Zone_— State
B B S . S S e —— e S G S S G S
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406 HARRISON AVENUE, HARRISON, NEW JERSEY

22

Fill 1n coupon for a FREE One Year Subscription to
OLSON ELECTRONICS' Fantastic Bargain Packed
Catalog — Unheard of LOW, LOW, WHOLESALE
PRICES on Brand Name Speakers, Changers. Tubes,
Tools. Stereo Amps, Tuners, CB, and other Bargains.

NAME
ADDRESS.
CITY. —ZONE__STATE

If you have a friend interested 1n electronics send his
name and address for a FREE subscription also.

OLSON ELECTRONICS

INCORPORATED

532 S. Forge Street Akron, Ohio 44308

nMOWHBD
NNORE O ug

FREE RCA
CHEATER CORD
with every
order of $10

g

25¢ SPECIAL

NO limit on this list
Order any guantity
26 | 58

27 714

ERMS: Free Postage in
USA on Prepald orders.
or handllng on
nder 83 end
deposit on COD orders.
Senc BppPION. postage on
Canadinn_& foreign order
Money refunded in 5 days
it_not completely satisfied
ubes are new, used or sec-
unds are _so_marked
Send for special details on seif-serv-
ice tube testers and CRT prices

NATION WIDE TUBE C0.

HU 4.9848

BOOKMARK

non-technical reader in his book, Electrontcs
in Everyday Things. To kick off, the author
starts with the question, “What is an elec-
tron?” From there he goes to several others
which can be answered by most electronic
texts. However, the author then answers
such questions as: Can the human heart be
speeded up electronicaily?, Can noise banish
pain?, Do fish use electronic radar?, What
Is an ion rocket?, and many others. Your
ol’ Bookworm found countless questions and
their answers of immense interest. Forty-
nine diagrammatic drawings by author and
nine pages of photos add clarity to some of
the more complicated questions.

An unusually good text on pulse technol-
ogy has been published by Johin Wiley &
Sons, Inc. and is the original work of William
A. Stanion of Orange Coast College, Cali-
fornia. The text, Pulse Technologyv, is a prac-
tical treatment of laboratory-tested pulse
circuits, including computer topics closely

Puise =™
Tochnology

>
<

Hard cover
256 pages
$7.00

related to pulse technology. This is an inter-
mediate textbook for the electronic tech-
nician. The author explains circuit phenom-
ena through the application of basic laws:
Ohm’s law, Kirchhoff's and Joule's laws,
Lenz’s law and Child’s law. The author does
not rely on mathematics as a crutch. but
prefers to use simple, direct language. If your
current work or hobby brings you close to
the field of pulse technology, your Book-
worm suggests you look into this text.

Tube Substitution. If you are like many
other electronics experimenters across the
nation, you have a spare parts box filled to
the brim with odd-ball tubes you may never

Rap1o-TV EXPERIMENTER



EXPERIMENTERS AMATEURS HOBBY'STS Save real money on radio parts. Write today

for big free catalog of government surplus electronic materials, many Items priced at 90% below list.

" /
wl% &

<@

= - \lf
by e

If you are a builder, here's your golden opportunity to
buy parts at but a fraction of the usual wholesale cost.
We are specialists, selling primarily new governmant
surplus components and assemblies; we do not handle
any "commercial” surplus. You will save more through
buying from us than you ever believed possible, and
you'll be assured of genuine government specification
material to boot! Sit down right now and write for the
BARGAIN BULLETIN; a postcard will do. Forty pages of
outstanding values are yours just for the asking.

JOE PALMER

ELECTRONICS

P.O. BOX 6188 CCC
SACRAMENTO, CALIFORNIA

How to Write a
Classified Ad That Pulls

Deluxe 48 page booklet—only $1 per copy. And,
with the booklet, you get a $2 credit towards your
payment of your classified ad in Science & Me-
chanics. Send $1 now to Science & Mechanics. 505
Park Avenue, New York, New York 10022.

Pattern Transfer Tool

—

-

““"& " -

Full-size
paper pattern

Pin-point marks
from pattern

» ™ . -_4 !
transferred to wood 5 '7\-" -
S

This specially designed S&M Pattern Transfer Tool
is a "must” for every backyard boat builder. Now,
you can trace your full-size Craft Print patterns
directly onto the wood—faster, easier, and more
accurately, too.

The toothed whee! perforates the pattern and out-
lines your cutting edge in a series of pin-point
marks. The S&M Pattern Transfer Tool is easily
guided along any line—straight or curved.

No boat builder can afford to be without a Transfer
Tool. You shouldn’t be without it another day. Order
your S&M Pattern Transter Tool now—use the cou-
pon below. Only $2 each, postpaid.

SCIENCE and MECHANICS, Product Division L]
505 Park Avenue / New York 22, N. Y.

Enclosed is my payment of $— _ _______please
send me_______S&M Pattern Transfer Tools.
($2.00 each in U.S.A,, $2.25 in Canada and all other
countries.) N.Y.C. residents add 4% for sales tax.

(please print)
Address

City. State.

- L - D e = -

Zone

OcTOBER, 1964

wRITE TODAY FOR FRee CATALOG
The NEW

TYMETER®

“Time at a Glance”

#100-24HY,

] Plus
| $ Applicable
l Taxes

Walnut or ebony plas-
tic cose. H4'', W73,
D4‘’. 3 Ibs.
¢y. A.C. Guoronteed
1 yeor.

At Your Dealer, or WRITE TO

TYMETER ELFCTRONICS

PENNWOOD NUMECHRON CO.
7249 FRANKSTOWN AVE., PITISBURGH 8, PA.

—

Get Your First Class Commercial

F. C. C. LICENSE

There are lots of jobs available for quali-
fied technicians who know communica-
tions electronics. We train you quickly —
by correspondence or in resident classes
— prepare you for your first class F.C.C.
license. For full details, write or tele-
phone us at any one of our schools listed |
below. Ask for Catalog ET-4. j

Grantham School of Electronics
1505 N. Western Ave., Los Angeles, Cal. 90027
(Phone: HO 9-7878)

408 Marion Street, Seattle, Wash. 98104
(Phone: MA 2-7227)

3123 Gillham Road, Kansas City, Mo. 64109
(Phone: JE 1-6320)

821-19th St., Nw, Washington, D.C. 20006
(Phone: ST 3-3614)

—
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ursrSAMS BOOKS rox

EVERYONE IN ELECTRONICS

Use This Handy Order Formme J

[ Electronic Gadgets for Your Car. Practical projects for‘?
building a tachometer, transistorized battery checker
and charger, handbrake protector, and other auto-
motive electronic devices. Easy to build from read-
ily available parts. Order CAR-1, only. ....... $2.95 g

Taps Racorders—How They Work. New 2nd edition.
y explains principles of magnetic recording, §

1

a

various types of recorders, mechanisms and compo-
nents, testing procedures. Best reference book on
the subject. Order TRW-2, 0nly .. ........... $3.95

Two-Way Mobile Radio Handbook. Completely revised
and enlarged. Latest coverage of 2-way radio equip-
ment; explains basic system theory and operation; E
describes receivers; transmitters; control systems;
power; servicing. Practical, complete information
on 2-way radio. Order MRS-2, only . . ........ $3.95

TV Rocoiver Tube Usage Guide. Lista tubes, fuses and

a

a

TV receivers (including color models) made over
25 manufacturers. Shows instantly what replace-
ments may be needed. Order TUR-1, only.....$1.98

Science Projects in EMI’H'[/ Electronics. Demonstrates
basic principles of electricity and electronics through
the construction of fascinating projects that are not
only instructive but useful. Ycreal for self-learning
or as science-class project guide.

a

Order SPN-l,0only. .. ...................... $2.95
0O Sci Proj in B . SPE1,only .......52.95
o .elo.neo Projects in Electronics. SPJ-t,only ......52.95 §
Introduction fo Microslectronics & Iategrated Circuils. A

clear explanation of this most important develop-
ment. Tells you what microelectronics is, how these
amazing miniature int?ratod circuits are designed,
how they work, how and where they are used.

Order ICL-), oniy .......................... $2.95

Haattbook of Algebraic & Trigonometric Functions. Com.-
prehensive r includes basic formulas for
geometry, algebra, trigonometry, and calculus; spe-
cial sections present mathematical tables and con-
versions. Invaluable for students, technicians, and
engineers. Order ALG-1,0nly . .............. $2.9

a

(]

& Formulas. HTF-2.,
[ 1] ts. ESE-1

& Proj
Tube Substitution Handbook. TUB-7...
161 Ways to Use Your VOM & VTVM..
Und, ding Transformers & Coils. TA
t ive El lcs Test Equi AEL..
ow to Repair Major Appliances. MAJ-t.............. """ 3.

Famous ABC's Books .

O Computer Programming. CPL-1. $1.95 O Electronics Dralting. DRA-1 $1.95
l anmnﬁl obra. BAB-1....... 1.95 [ Transistors. TRA-1. ... ... 1.25

0000000000000
T

>
2uik8ge2ERe

TOOURIONE AONOION NOOONON: SONNNNON ORI (VAN WSIIDNE SNU0ONNDN WSOMSON 00NN 0NN JBOMMSUSS SO0N0N: JONOINNE IOWOOONE SURO0ONE OO JONININN IO ERIVAIH
a

Electronic Test Equipment.STE-1 1.95 O Electronic Organs. EC d
Electronics. ELW-1.. .. ........ 1.95 (O Lasers & Masers. LAL-1.... 195
Short-Wave Listening. SWL-1... 1.95 O Computers ... .. ......... 195

= HOWARD W. SAMS & CO., INC. n-—-l

Order from any Electronic Parts Distributor or mail to
Howard W. Sams & Co., Inc., Dept. RT-10
4300 W. 62nd St., Indianapolis 6, Ind.

Send books checked above. $ losed l
0 Send FREE Booklist, 0 Send Photofact Index. I
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Address. '
l City. Zone___ State_
e {N CANADA: A. C. Simmonds & Sons, Ltd.. Toronto 7 v
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semiconductor diodes used in hundreds of gopular g
2 4
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use. Or you may be a part-time radio or TV
serviceman who can’t afford to stock up on
“ump-te-ump” tubes. In either case and
many others too numerous to mention, the
Howard W. Sams text, Tube Substitution
Handbook, is for you. The first section of
this cross reference covers American receiv-
ing tubes, listing nearly 7000 substitutes for
over 2,000 types. Other sections cover sub-
miniature types, industrial tubes, communi-
cations and special purpose tubes, foreign
types, and picture tubes. Instructions accom-
panying the various sections provide guid-
ance in making proper substitutions, in addi-
tion to suggestions for cross-referencing be-
tween sections for additional substitutes. This
is the seventh edition of this reference, and,
as usual, it has been meticulously compiled
by the Howard W. Sams Engineering Staff.

128 pages
Soft cover
$1.50

Publishers. The publishers of the texts
in this issue’s Bookshelf are listed below with
their addresses. When writing to a publisher
mention that you read all about it in Rapio-
TV EXPERIMENTER.

Barnes & Noble, Inc., Dept. DPC, 105 Fifth
Avenue, New York, New York 10003
Howard W. Sams & Co., Inc., Box RTE,
4300 West 62nd Street, Indianapolis 6,
Indiana

McGraw-Hill Book Company, Dept. 706,
330 West 42nd Street, New York, New
York 10036

Union Carbide Consumer Products Com-
pany, Data Book Service, Dept. TVE, 30-
20 Thomson Avenue, Long Island City 1,
New York

John Wiley & Sons, Inc., Publishers, Dept.
76E, 605 Third Avenue, New York, New
York 10016 [ ]
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Positive Feedback In any CB application . ..

(Continued from page 14) you'll outperform ‘em all with a

will have to pay a royalty charge of 50¢.
Transmitter manufacturers will pay a fee of
$50 per transmitter and makers of test signal
generators used in servicing FM stereo cquip-
ment will pay a royalty of $1 per unit. 8

Color TV, once priced well above the aver-
age man’s pocketbook, may be a standard fix-
ture in SO million living rooms in the next
five years. Many American manufacturers
have dropped the price of their cheapest
1964 color sets down to $399_ but price will
be knocked down about another $100 this
summer. As we go to press, Scars, Rocbuck
and Co. is marketing a compact Japanese-
made color TV set featuring an exclusive 16-
inch picture tube and a frame-grid tuner to
cover all 82 UHF and VHF television
channels.

The Sears’ set (and many other small-
screen. color sets soon to come on the mar-
ket) is a Japanese product. While the U. S.
was in its moon race with Russia, the Amer-
ican leadership in consumer clectronics was
all but handed to Japan, who used consider-
able capital and engincering “cgg heads™ to
wrestle the radio leadership, and possibly the
TV leadership as well, away from us. How-
ever, due to considerable layoffs in the mili-
tary clectronics ficld, an acceleration of en-
ginecring-effort trend has been noted in con-
sumer clectronics. We may be now at the
turning point and may very soon completely
eliminate the Japanese challenge to our world
leadership in consumer clectronics. n

“Gonna sign off, OM, and go for a swim.”
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MESSENGER,

popular Citizens Radio

Rated BEST by

Your own 2-way radio for
_Business or Personal use!

“PERSONAL MESSENGERS''—Com-
pact, hand-held 100 milliwatt or 1%
watt units! Rugged and reliable—1}
transistors. 4 diodes. Twice the sensi-
tivity and 40¢5 more range than similar
units with 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"; “MESSENGER TWO"’
For mobile, base station. High
efficicncy makes full use of maxi-
mum allowable legal power. Excel-
lent receiver sensitivity and selec-
tivity. Automatic **squelch’ control.
5 crystal controlled channels on
the “*Messenger” and 10 crystal
controlled channels plus tunable
receiver on the **Messenger Two™.

“MESSENGER"™ — $114.95 Net
Cat. No. 242-127......... 115 vAC/6 VDC

B! Cat. No. 242-128..... . 115 VAC/12vVDC
“MESSENGER TWO" —$169.95 Net
“ Cat. No. 242-162 ........ 115 VAC/6 VDC
Cat. No. 242-163........ 115 VAC/12VDC

“MESSENGER 11" —Everything
you want in a CB transceiver—a
husky signal, extreme sensitivity,
razor-sharp selectivity—and com-
plete flexibility for base station,
mobile, pubtic address, or battery
powered portable use! Double con-
version receiver—set-and-forget
“Volume' and “'Squelch' controls
—11 channel coverage—"‘Tone
Alert” Selective Calling System
availablc as accessory.

Cat. No. 242-150

12 Volts DC Messenger |If.. .. .$189.95 Net
Cat. No. 250-823 .
117 VoIt AC Power Supply....$ 29.95 Net

The nation's most

equipment line!

Distributor.
Salesmen in
National Survey!

WRITE TODAY for full color brochure, or see your
Dealer/Distributor and ask for a demonstration!

4! E.F. JOHNSON COMPANY

® 7342 TENTH AVE. S.W.e WASECA, MINNESOTA
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High-Fidelity
Solid-State Tuner

The vacuum tube may go the way of the
cat-whisker crystal if the semiconductor
trend in hi-fi systems continues. H. H. Scott
has beat a path to the maker of a better
transistor and has come up with a new tran-
sistor FM-stereo tuner, retailing at only
$259.95. The new Model 312 includes six

major engineering innovations: exclusive
“Comparatron™ provides foolproof silent
automatic stereo switching, which is not af-
fected by momentary changes in signal
strength; “Flat Line Limiting”™ circuits assure
quiet, noise-free FM reception, impervious to
automobile ignitions and other electrical dis-
turbances: new Scott silver-plated four-
nuvistor front end achieves maximum
sensitivity, greater reliability, longer life, and
guaranteed stability over years of use; Scott's
exclusive AGC controlled IF stages assure
perfect stereo reception without overload,
eliminate the need for “local-distant” switch
(there are four all-silicon IF’s); new solid-
state Series Gate multiplex circuitry makes
possible separation in excess of 35 db; bi-
symmetric audio output stage guarantees ex-
actly equal output on each channel assuring
truly professional off-the-air tape recordings.
Usable sensitivity (IHFM) of the Scorr 312
is 2.2 uv (minimum); signal-to-noise ratio:
65 db; distortion: under 0.8%; drift: less
than 0.02% ; frequency response (in stereo) :
=+ 1 db, 30-15,000 cycles; capture ratio: 4
db; selectivity: 35 db; cross modulation re-
jection: 80 db; AM suppression: 55 db; ac-

curacy of calibration: 0.5%; separation: 35
db: dimensions 15%2"w x 5%4"h x 13%"d in
optional accessory case. (For complete
specification sheet on the Model 312, write
to H. H. Scott, Inc., Dept. P-706, 111
Powdermill Road, Maynard, Mass.)

Repair Kit
For Tape Recorders

For those who find it hard to tape it because
their recorders need minor repairs, there’s
now a Professional Tape Recorder Mainten-
ance Kit available at just $14.95. A product
of Freeman Electronics Corporation, the
MK-100 kit contains a tape splicer, head
demagnetizer, head cleaner, head lubricant,
mechanism lubricant, splicing tape and spe-
cial Q-tips for reaching less accessible parts.
All items are conveniently packaged in a
charcoal gray, leatherette finish, compart-
mentalized box, that serves as a permanent
container for all tape recorder maintenance
supplies. (The MK-100 is available from
Freeman Electronics, Dept. 706, 729 N.
Highland Avenue, Los Angeles 38, Cali-
fornia.)

EE )

Noise-Cancelling
Low-Cost Microphone

Here is a hand-size mike recommended for
amateur radio, citizens band, and PA work
where a rugged microphone is required.
Made by Shure Brothers, Inc., the new
Model 202 is a ceramic type that features a
noise-cancelling port in the top of the case
that provides a sharp roll-off of the frequen-
cies where background noise most seriously
affects intelligibility. This unique design fea-
ture provides clear, crisp, natural voice re-
production. The unit is sturdy, high impact

Rap10-TV EXPERIMENTER



Anyone Can Build These High Quality

Preusmn SEM Kits

At a Substantial Savings

Precision Decade
Resistance Box
Designed so the electronic ex-
parimenter can get any value
of resistance at 19 accuracy.
Made of precision compo-
nznts, this decade box offers
such advantages as fast fin-
gertip switching from any re-
sistance value from 1 ohm to
1,111,110 ohms within sec-
onds. Add or subtract as
little as 1 ohm with 19% ac-
curacy. And ordinary hand
tools are all that's needed to
assemble it in less than 2

hours.

All Purpose

Shop Tachometer

This tachometer is guaran-
teed to outperform any $50
tach available today or your
money will be refunded. This
tach belongs in the tool chest
of every machinist, electri-
cian, model maker, motor
serviceman and inventor. A
six position rotary switch
enables you to select three
speed ranges in either for-
ward or reverse rotation.
Three ranges—0—500, 5000
and 15,000—cover the gamut
of rpms in the home work-
shop or laboratory on ma-
chine tools, such as lathe
cutting speeds, motor rpm,
drilling speeds and other mo-
tor driven tools where rpm is
an important factor.

Pocket-Size

Hearing Aid
New hearing aid design pro-
vides a minimum of 42 deci-
bels of gain and is adequate
for 759 of all cases of par-
tial deafness. The aid weighs
only three ounces and is
smaller than a king-size cig-
arette pack. Uses latest elec-
tromagnetic earphone and
miniature crystal micro-
phone. Powered by a 10¢ pen
light flashlight battery and
has a switch for turning
power off when not in use
and a control that lets you
adjust the volume to a com-
fortable sound level.

SCIENCE & MECHANICS, KIT DIVISION
505 Park Avenue, New York, N.Y. 10022

Plaase send the S&M kits that have complete asssembly plans, or the assembled and fully tested electronic aids
checked below. | understand that if | am not completely satisfied | may return the kits within 10 days for a complete
refund of the purchase price.

Hearing Aid 0O $24.95 Kit [J $34.95 Assembled
Tachometer O $16.95 Kit O $21.95 Assembled
Decade Box O $24.95 Kit O $29.95 Assembled

Add 109% for Canadian and Foreign orders. New York City residents add 4% for N.Y.C. sales tax.

NAME e e
(Please Print)
ADDRESS.. S e ——a
ZIP
CITY. S—— STATE CODE

O Enclosed $3.00 deposit, ship balance C.0.D., plus
postage and C.0.D. charges.

O Check or meney order enclosed, ship post paid.
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NEW PRODUCTS

plastic case and fits comfortably in the palm
of the hand. It is equipped with a heavy
duty push-to-talk, non-locking switch, de-
signed to withstand severe operating condi-
tions and constant usage. Price: $20.00.
(For more information on the Model 202
and other models, write 1o Shure Brothers,
Inc., 222 Hartrev Avenue, Evanston, 1llinois
and tell them yvou read it in Ravlo-TV Ex-
PERIMENTER)

| New Electronic Brain

Checks QOut Car Engines

An “electronic brain” hardly bigger than a
bread box, that completely checks out any
engine’s ignition system in less than five
minutes, has been introduced by GorDon
Indusiries, Inc. This “ignition trouble analyz-
er” tests the starter, coil, condenser, rotor,
cap, points, plugs, battery and all ignition
wiring, checks out the low- and high-voltage
systems and even AC ignition pulses. It can
be used with conventional or transistorized
ignition systems running on 6, 8 (marine) or
12 volts. The “minuscule” power required
comes from the ignition system itself. Special
snap-on leads fasten to the distributor prim-
ary lead and any convenient ground. A third
lead connected to an ultrasensitive probe
ferrets out the trouble spots. The GorDon

RAp10-TV EXPERIMENTER



700 Ignition Trouble Analyzer differs from
conventional engine test instruments and
oscilloscopes in that it checks ignition sys-
tems operating under full load. The analyzer
has built-in protection: it can't be hurt by
being hooked up backwards, nor can it in-
jure any electrical component in the engine.
Magnetized rubber feet hold the anlyzer on
the hood or fender without scratching the
finish. List price for the analyzer fitted with
a carrying case and including the two test
leads and the probe is $129.50. (Additional
information is available by writing directly
to GorDon Industries, Inc., Dept. RTVE,
7601 Wayzata Boulevard, Minneapolis,
Minn.

Tape Accessory
For Tape Storage

A simple “‘snap-around” ring to enclose a
standard seven inch diameter recording tape
reel which prevents tape recel warping, tape
spillage. and dust contamination has been
developed by Hudson Photographic In-
dustries, Inc. Although not a storage can,
the reel container, called “Lock-A-Matic
Ring Stand,” provides all the functions in
one casy to handle plastic ring which snaps

OcroBeR, 1064
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Build Better Boats with
S & M FULL-SIZE Patterns

Insure Accuracy—Full-size patterns on the “Minimax”
duplicate the originals used by the designer when he
built the first “Minimax®”. Each component can be cut to
exact size for a perfect fit in final assembly.

Convenient — With full-size
patterns on the Moth Class
“Sun Fun Sailer’” you dont
incur the extra expense and
time that is spent acquiring
the necessary drawing tools
and making the drawing on
extra large sheets of paper.

Save Time — Ready to use
when you are ready to be-

gin. Full-size patterns on
critical parts in the ‘‘Sea
Flea’ enable you to use time
generally spent on drawing
full-size patterns in hours of
enjoyment on this hair-trig-
ger action surfboard that
provides you with the utmost
in sailing sport.

Complete plans for each one of these
popular boats are available at:

'8

SCIENCE and MECHANICS
i i
Craft Print Division
I 505 Park Avenue, New York 22, New York 1
] Enclosed is $...... . ...for FULL-SIZE plans that (]
cost $8 each on the:
] O #346—Sun Fun Sailer 0O #347—Minimax [ |
(] O #345—Sea Flea (]
] ]
] NAM@ e veveeionie e i onicaionasnssssnnas (]
" {PLEASE PRINT)
SEPCER  cioic ot oo oic sioies - A A b B everigs e o snenie s s s !
] ]
lL Citywsos ho-eheson Zone.... State. ........ ]

-----------------J
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around the outer rim of any style seven inch
diameter recording tape reel. The ring has a
simple snap lock to secure the ring to the
reel. Each Lock-A-Matic Ring Stand has a
foot section to allow the reels to be stored
vertically. Lock-A-Matic Ring Stands are
available through most hi-fi equipment stores
and many photographic stores. They cost
39¢ each or 3 for $1.00. (If not available
locally yet, write to Hudson Photographic
Industries, Inc., Irvington-on-Hudson, New
York. Be sure to mention Rapio-TV EX-
PERIMENTER.)

23 Channel
CB Transceiver

The new Citi-Fone, Model SS, from the
Multi-Elmac Company, features full 23-
channel, crystal-controlled operation, Delta
tuning, triple tuned RF, “noise immune”

illuminated

limiter,
channel sclector and dual function panel
meter, AC/DC power supply and “Tone
Guard” connector. The Citi-Fone, Model
SS is shipped complete with all crystals, AC
and DC power cords, mounting bracket and

noise

squelch,  ASG

microphone. Price is $169.50. (More in-
formation can be had by writing directly to
Sales Manager, Mulii-Elmac  Company,
21470 Coolidge, Oak Park 37. Mich. Be
sure to mention Ranio-TV EXPERIMENTER.)

Solid State Device
For Short-Wave Listening

Now with the aid of a precision electronic
device manufactured by Scientific Associates
Corporation of Manchester, hobbyists, boat-
ers, sports car fans and flying enthusiasts can
convert any radio to a shortwave receiver
The device, called the “Miniverter,” is de-

Rap1o-TV EXPERIMENTEk



signed to be inserted in the antenna lead of
a radio and by doing so, converts it to a
sensitive shortwave receiver covering any
one megacycle hand from 1 megacycle to
160 megacycles. Sports car fans can use the
Miniverter to obtain time checks from either
the Canadian Bureau of Standards, Station

Off --
n:ohnm

TI(J',

S ‘\Sﬁmx,
(37[y

CHU or from the National Bureau of Stand-
ards, Station WWYV. Boaters listening (o the
marine hands can determine weather and
fishing conditions long hefore reaching their
hoat. Other models cover aviation, amatcur
radio and citizen bands. Designed primarily
for use in mobile applications, the compact
unit measures only 3" x 214" x 158", Its in-
put accepts a standard Motorola plug and
its output terminates with a Motorola plug
on a 12" length of coaxial cable. Merely
insert the car’s antenna lead-in into the input
jack and the output lead into the car antenna
jack and you are ready to listen. A simple
on-off switch sclects between regular broad-
cast reception and shortwave reception.
Added sensitivity and selectivity is provided
by a tuned RF stage while a crystal oscillator
stage eliminates drift problems. The Mini-
verter is available in nincteen standard mod-
els carried as stock items. Price starts at
$14.95. Frequencies not covered by stand-
ard models are available upon special order.
(For more information, write Scientific As-
sociates Corporation, Dept. 56, P. O. Box
1027, Manchester, Connecticut.)

Snips For Experimenters

New fine wire and filament cutters for elec-
tronic assembly and service work have been
added to the Xcelite line of professional
hand tools. Made of high carbon, hot drop-
forged tool steel, the No. 86 Electronic Snips
may also be used for removing insulating
coverings and for cutting sheet metals and
other light materials up to .025” thick. Hob-
byists, electricians and jewelers will find ad-
ditional applications for the snips. Shcaring
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Build Your Own Boat
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Builr in 15 hours at a very low cost. Sea-Flea” brings
you the best in sailing thrills at the lowest possible cost.
Two plywood panels sandwiching a bare minimum of in-
ner freming make up the unusual construction of this
demon midget sailer. Also, unusual for today’s sailing
craft, though this type goes back about 1500 years, is its
sailing rig—the lug rig—which is better suited to a small
craft such as “Sea Flea” than the more usual Marconi
rig. The lug rig utilizes short, easily dismantled spars
that can be carried atop an auto as conveniently as the
boat itself. Length, 10 ft. Beam, 48 in. Weight: Hull, 90
Ibs.; spars, 15 Ibs. Seating copacity: A one-man boat
but will carry two safely. Sails for “Sea-Flea” can be
made at home on an ordinary sewing machine or pur-
chased. This hair-trigger action surfboard sailboat will
provide the utmost in sailing sport.

Plans only 43

1
| SCIENCE und MECHANICS |
Craft Print Division |
505 Park Avenue, New York 22, New York ]
Enclosed is $3.00. Please send Complete plans for ““Sea- |

|

|

|

| Flea”-270. | understand money will be refunded if not I
| completely satisfied.

|

|

Name

Street.

City, Zone, State.
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Here is the newest and most amazing
system of muscle-building and
body-conditioning! In as little as one
minute a day you can increase your
strength and endurance by this
remarkable method of pitting your
muscles against an immovable
object. You'll learn all about this
exciting new science of isometrics
—including how to build
your own isometric exerciser for
less than $2.00—in the
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action of the short, pointed blades prevents
peaks on cut wires and damaging shocks to
components in electronic assemblies. A con-
veniently located. thumb-operated latch
keeps snips closed and a coil spring returns
the blades to open position for smooth, con-
tinuous cutting. Blades are polished and
chrome plated. List price is $3.90. (Further
information may be obtained by writing
Xcelite Incorporated, Dept. 706, Orchard
Park, N. Y. for Bulletin N464.)

New High-Fidelity
Loudspeaker Line

Jensen Manufacturing Company, maker of
high-fidelity speaker systems and sound ac-
cessories, has added a new line of advance
designed, low-cost, high fidelity spcakers
called the DELTA Series. This new series
consists of the Model DL-220, a 3-clement,
12-inch coaxial unit priced at $34.75: Model
DL-120, a dual-cone, 12-inch speaker priced

Rap10o-TV EXPERIMENTER



at $21.50; and Model DL-80, a dual-cone,
8-inch loudspeaker priced at $15.25. Each
of the speakers in the new DELTA Series
offers these outstanding features: precision
Syntox-6 magnetic systems; exclusive low-
distortion Flexair suspensions: binding post
terminals for quick, easy connections: attrac-
tive die-cast housings for permanent align-
ment; and stable spider suspensions for posi-
tive voice-coil centering. Complete specifica-
tion information on the DELTA Series is
given in Jensen's new 2-color brochure MY
which will be sent free upon request. (Write
to Jensen Manufacturing Company, Dept.
RTE, 6601 S. Laramie Avenue, Chicago, 1ll.
60638.)

Citizen Band Transceiver
With 23-Channel F-S Control

The newest unit to the Sonar Radio Corp.
line of CB equipment is the FS-23 transceiver
that incorporates every feature that is neces-

sary without having the need to buy addi-
tional crystals to bring in any one of 23 CB
channels. The Sonar uses 13 tubes, 2 silicon
diodes, | germanium diode and 12 hermeti-
cally sealed crystals to perform in 19 stages
aside from the power supply which uses 2
power transistors and 4 silicon rectifiers. The
oscillators are of the fundamental type and
provide a higher degree of transceiver sta-
bility under all operating conditions. Con-
tinuous one control channel switching with
23 frequency-synthesized (F-S) crystal-con-
trolled channels plus many other features
make the FS-23 a good buy at $299.95. A
Sonar Selective Call unit (59.50) and Vox
Anti-Vox Unit ($32.50) are two valuable
accessories you can add on to your Sonar
FS-23. (A fully descriptive catalog sheet
with more specific technical information can
be had by writing to Sonar Radio Corp.,
Dept. 706, 73 Wortman Avenue, Brooklyn,
New York.) (Continued on page 36)
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ARE YOU ENJOYING
THIS ISSUE OF

RADIO-TV
EXPERIMENTER?

Sure you are . . . and in that case, you won't want
to be without the issue that was published just
before the one you hold in your hands.

It's chock-full of the same kind of helpful and use-
ful information you’ll enjoy reading—and keeping.

How to get a copy? Easy: fill out the coupon
below. But hurry: we've only a limited number of
copies available. Once they are gone: that's it!

SCIENCE & MECHANICS—Handbook Division
505 Park Avenue / New York, N. Y. 10022

Yes: Send me ______ copies of RADIO-TV EXPER-
IMENTER—No. 698 at $1 each (includes postage
and handling).

NAME
(Please print)
ADDRESS.
ZIP
CiTY. STATE CODE

MAKE
MORE

Dozens of successful ways to be your own boss
or to conduct a small business profitably on a
full or part-time basis. Reveals how many fran-
chise and mail order operations work—detail-
ing the pros and cons of these ventures.

INCOME OPPORTUNITIES
4 issue subscription—$4.50

- .on

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

Please enter my special 4 issue subscription to
INCOME OPPORTUNITIES,

O 1 enclose $3 O Bill me later
NAME.
{Please print)
ADDRESS,
rd] 4
CITY, STATE CODE.
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RECONVERTED from a ‘‘mothballed” troop-
ship by Sperry Rand Corp., the Gen. Arnold is

By J. C

ESCRIBED as a “floating range station,”

the converted troop transport General

Henry H. Arnold carries enough space age

electronic gear to make it the equal of most

of our highly developed land missile-tracking

sites. It is officially listed as an Advanced
Range Instrumentation Ship (ARIS).

The 14,000-ton vessel is propelled by
steam turbines generating 9,000 hp, enabling
it to speed at over 17 knots. Crew facilities
include a hospital, lounges, laundries, state-
rooms, and a galley sufficient to support the
crew for long periods at sea. When the U. S.
Air Force vessel goes to sea it usually carries
100 crew members and 635 scientists and elec-
tronics technicians.

The vast amount of electronic gear and
telemetry instrumentation that fills the ship’s
decks and interior compartments has ex-
tended the instrumented length of the At-
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now rated the world's largest (14,000 tons),
completely instrumented missile-tracking ship.

Phillips

lantic Missile Range (AMR) to more than
10,000 miles. Three 30- to 40-ft.-diameter
radar reflectors are atop massive mounts
placed between the stack and bridge. These
parabolic “dishes” enable the ship to track
an object the size of a baseball at 300 miles,
while telemetric devices aboard can receive
800,000 bits of information each second of
computered operation.

Officials estimate that knowledge gleaned
from pre-impact data can lead to a 50%
increase in intercontinental ballistic missile
(ICBM) effectiveness. Other ship-gathered
data may help to develop an anti-ICBM de-
vice. Man-in-space operations, lunar, and
deep-space probes are all expected to benefit
from the General Henry H. Arnold’s opera-
tions as a floating tracking station. The Air
Force operates a second ARIS, named Gen-
eral Hoyt S. Vandenberg. L]

Rap10-TV EXPERIMENTER
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Navigation control con-
sole is built around an
inertial guidance system
that locates the tracking
ship's position within a
matter of yards in relation
to Cape Canaveral, Florida,
the missile launching site.

Master control in opera-
tions center (below) has a
“hot line’’ into every corner
of the ship. It controls a
complex linked by some 80
miles of cables and can
gather over 100 million bits
of information on flights.

Univac 1206 computer
{left, rear) processes
post-launch and flight
data to help ship’s radar
and telemetry units func-
tion quickly and accur-
ately when a launched
missile comes into range.
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NEW PRODUCTS

(Continued from page 32)

Darkroom
Enlarging Aid

If you've ever done any darkroom photo de-
veloping, then you know that the most im-
portant step—the determination of the prop-
er printing paper contrast and exposure time
—is guessed by the worker’s “trained eye.”
The result is usually a large and wasteful
expenditure of time and paper in order to
get one correct print. Now a computer sys-
tem that takes the gucsswork out of this vital
step has been introduced by the Heath Com-
pany. Called the Mitchell Fotoval Computer
System, this unique darkroom aid permits a
scientific and accurate calculation of correct
exposure times and photographic paper
grades or contrast filters. The Fotoval Com-
puter was invented by photography enthusi-
ast Robert Mitchell, and engincered by

Heath in conjunction with its sister com-
pany, Weston Instrument & Electronics. It is
scientifically designed to measurc the pro-
jected photographic ncgative, and indicate
the exact contrast and exposurc. As a result
the operator can quickly make uniformly
correct prints each and every time, thus real-
izing very substantial savings in time, paper
and moncy. Basically the Fotoval Computer
System provides any darkroom worker with
the final standard to control all variables in
his darkroom, and blend them into a precise
enlarging system. Such factors as variation

in paper sensitivity from package to package,
enlarging lenscs, and problem negatives can
now be controlled. The Fotoval Computer is
truly a “control center” for your darkroom.
The Fotoval Computcer System is available in
a money-saving kit form through the Heath
Company for $89.00. (4 postcard addressed
to Heath Company, Dept. 76. Benton Har-
bor. Michigan, will bring full details. Or you
may purchase the Fotoval in factory assem-
bled form at any Weston Photo Deuler
throughout the country.)

Patio Hi-Fi
Loudspeaker

To enhance your favorite outdoor relaxation,
Utah Electronics has come up with an all-
weather speaker which can be fastened to the
outside wall of your house. Your choice of
music or radio program can be your com-
panion while you prepare dinner over the
charcoal, sun-bathe, or putter around with
the landscaping. Guests, too, will enjoy music
while sipping a cold beverage or dancing on
the patio. The Utah MOD-8 is supplied com-
plete with an L-pad volume control (to save
trips into the house) and 25 fect of speaker

wire. Installation is simplified by use of two
key-hole type slots in the rear cover. All fiber
parts arc moisturc-proofed and the rose-
beige finish is baked on. Dealer Net Price is
about $10.00. (For more data, write to Utah
Electronics Corporation, Dept. TVE, 1124
East Franklin Street, Huntington, Indiana.)

When writing to manufacturers, tell them
about your hobby interests. They may have
many other products, both old and new, that
you may not know about. ]
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WORLD’S LARGEST ELECTRONICS CATALOG
WITH THE BIGGEST SAVINGS IN ALLIED'S HISTORY!

including the complete
knight-kit’
CATALOG

send for your

490-PAGE
ALLIED 1965 CATALOG

BIGGEST SELECTION - BIGGEST SAVINGS ON:

pLUS « Famous Knight-Kits®

« Our Own Knight® Stereo Hi-Fi
SPECIAL « Other Famous-Make Stereo Hi-Fi

+ Tape Recorders & Tape
PRODUCTS & +« Phonographs & Accessories
VALUES + FM-AM and AM Ratios
AVAILABLE +« CB Transceivers

« PA Systems, Intercoms
ONLY FROM +« Ham Station Gear

* Test Instruments

« Automotive Electronics

« TV Tubes, Antennas

« Parts, Tubes, Transistors
« Tools, Hardware, Books

ALLIFD

EXTRA! BARGAIN
PARTS SECTION!?

satisfaction guaranteed or your money back
EASY TERMS: Use the Allied Credit Fund Plan

SEE SEND For your Free 1965 Allied
OTHER CARD Catalog., fill in card, detach
SIDE and mail. (Please glve'other
TODAY cardtoaninterestedfriend.)

Name.
PLEASE PRINT

Address

City. ___Zone

State.

20-K

ALLIED

5' ELE RONICS

SEND CARD TODAY
ror Your FREE

ALLIFD

1965 CATALOG —

LOWEST PRICES ANYWHERE!

Name. ——
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Zone
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State

} 20-K
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1965 CATALOG  7____—_

SAVE AS NEVER BEFORE!
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CATALOG
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1965 knight-kits*—save more than ever

7=} NEW Electronic
@ Exposure Meter
sensitive for
“'pro’ results

NEW KG-854
) Solid-State 54-Watt
NEW Electronic Stereo Hi-Fi
Auto Analyzer for Amplifier

trouble-shooting
ignition systems

NEW 6" VTV M.
tops for accuracy
and low cost

See many other great build-
NEwW C-560 Deluxe your-own kits: Hi-Fi, Hobby,
cB Transqelve[ CB, Intercom, Ham, Test
with transistorized Instrument—savings
power supply up to 50%.

NEW STEREO HI-Fl—most for your money

e NEW Knight KN-330
l—' oS Stereo HI-Fi Receiver-
AL I TN terrific value

NEW Knight KN-2350
Speaker System-
acoustic suspension
type at lowest price ever

)i SIS NEW Knight KN-2565
r | 23-Channel Deluxe
r CB Transceiver

transistorized power supply

@ NEW Knight KN-2580 \ 1m
8-Channel CB with 7 |} — = |
L4 ‘ =
LT

pLus: Tape Recorders & Tape « Phonographs &
Accessories « FM-AM & AM Radios - Ham Station
Gear - Test Instruments « Automotive Electronics
Equipment « PA Systems & Intercoms . Top Values
in Power Tools, Soldering Guns, Hardware « Biggest
Selection of TV Tubes & Antennas . Parts, Tubes,
Translstors, Books...

satisfaction guaranteed
or your money back

SEND CARD TODAY

FOR YOUR 1965 EASY TERMS: Use the
ALLIED CATALOG convenient Allied
and give one card to Credit Fund Plan

an interested friend

ALLIED RADIO

100 N. Western Ave., Chicago, lllinols 60680



Ask
Me
Another

By Leo G. Sands

RaDIO-TV EXPERIMENTER brings the know-
how of electronics experts to its readers. 1f
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,” Rap10-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.

The radiator of the two-meter

e ground plane antenna I am using

with my 152-174 mc FM receiver is 172

inches long. To what length should it be cut
for best performance?

—W. B. T., Atlantic City, N. J.

The length is approximately correct
e for the 152-174 mc band. 1 wouldn’t
cut it. If you want longer receiving range, 1
suggest the use of very low loss coaxial cable,
such as one of the new foam types. To get
even better results, replace the antenna with
one of the omni-directional gain types. They
are bigger and cost more, but some increase
signal strength by as much as 6 db. But, the
most important thing is to get the antenna up
high as possible.

Q What is the difference between a
e loop antenna and an inverted “L”
antenna?

—D. P., Baltimore, Md.

A loop antenna is a coil of wire

e which serves as both the antenna and

the receiver’s tuned input circuit, as il-
lustrated in Figure 1. The loop antenna may
have an air core, or it may be wound on a
ferrite core to form what is known as a loop-
stick. It is directional and therefore must be
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positioned with respect to the direction to the
station for maximum pick-up when listening
to a weak signal.

| S
L —_ TO RF AMP
L4 I OR MIXER
_——>.
Fig. 1. Loop antenna.

An inverted “L" is generally an untuned
antenna made of wire and installed out of
doors, as illustrated in Figure 2. The lead-in
is connected to one end of the antenna.
When the lead-in is connected to the center
of the antenna, as shown in Figure 3, the
antenna is known as a “T.”

ety
INSULATOR INSULATOR
LEAD-IN
WIRE RECEIVER
ANT.
=y GND.

Fig. 2. Inverted *'L" antenna.

[ [ ol Lo
INSULATOR INSULATOR
LEAD-IN
WIRE RECEIVER
ANT.
) FOGND.

Fig. 3. “T" antenna.

Q 1 have a 6-transistor table radio that
e makes screeching and grating noises
every time it is turned on. What can 1 do to
fix it?

—M.C., Port Huron, Mich.

Sounds like a noisy volume control, a
e common trouble. You might get a

bottle of volume control cleaner and squirt
some of it inside the volume control through
an opening and twirl the knob several times.
If this does not cure the trouble, you could
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loaded with stories of interest
to every camper —including titles
such as Cold Weather Camping,
Shelters for Hunters, Saddle
Pack and Outfit Camping, How
to Plan and Set-Up a Hunter’'s
Camp, and Knives & Axes. Spe-
cial feature on How to Extend
the Camping Season Throughout
the Year.
CAMPING HANDBOOK
Hunting &
Fishing Edition

40

Hundreds of suggestions with
follow-through ideas covering
the job market today. Special
articles include Carve Your Ca-
reer in Civil Service, Long Term
Security for Women, Holiday
Jobs, Military Careers, plus
hours and salaries on millions
of jobs and the cost-of-living in-
dex for 20 major U. §. cities.

NEW JOB OPPORTUNITIE
1965 Edition
No. 708

Me
Another O

write to the manufacturer and buy a replace-
ment volume control. Your local radio parts
store might have an equivalent part in stock.

Servicing transistor radios requires skill
and extreme care. If the volume control is
not accessible or if it 1s not the cause of the
trouble, you should take it to a shop that has
experience with transistor sets.

When T am tuned into a station
e while listening to my short wave

receiver and turn the set off and then turn
the sct back on again after a few minutes,
why do I reccive a different station?

—L. W., Cranford, N. I.

The frequency of the local oscillator
ecan vary with temperature and its

plate voltage. Its frequency determines the
frequency your receiver picks up. When you
first turn vour rcceiver on, its frequency
drifts unttl the local oscillator becomes
stabilized. It may take 20 minutes or longer
to reach stability. When you turn the set off,
it starts to cool. When you turn it back on
again, the temperature starts to rise again.
Oscillator plate voltage is affected by the
change in plate current which may vary until
stability is recached. To avoid this effect, let
the receiver warm up for at least 20 minutes
before starting to depend upon its ability to
stay tuncd. Don’t turn it off until you are
through using it for several hours.

The same cffect can take place in a regen-
crative recciver whose detector frequency
varies with plate voltage and temperature.

Q I would like to receive police calls
e with my auto radio. What equip-

ment do I have to install?
—J. A., Paterson, N. J.

You can get a VHF converter, such
e as the one manufactured by Hartman

Marine Electronics Corp. for around $50.
By using what is called *“slope detection,”
FM signals can be heard with an AM auto
radio. However, it is illegal in some cities
and counties to have a radio in your car cap-

RaAD10-TV EXPERIMENTER



able of tuning in police calls without special
authorization. There is no ban on listening in
on other kinds of mobile radio stations, but
you may not divulge what you heard to any
one. This is covered by the secrecy clause of
the Communications Act of 1934.

If you do plan to install a “police-call”
receiver in your automobile, we suggest you
contact vour local and state police agenciecs
at once. Be surc you have their written per-
mission before installing any equipment in
your car.

€& BUOKS

13 MUST: READINE sciEn

I B+ All-time favorite of teachers and
- students alike, here are projects

POWER ) 1o i sciee Folk AnnerE.
TRANSFORMER that can be Science Fair winners

Featured story is How to Win in
Science Fairs, plus articles on
How to Make Your Own Plastic

T0 —T=1ADD SWITCH Lab Equipment, Electrical Dis-
115 VAC ’:__L HERE charge Tubes, Tell Time by the
- Stars, Built a Multi-Use Projector-

‘ Scope.
é FILS. SCIENCE EXPERIMENTER
1965 Edition

No. 709

Fig. 4. Plote voltage cut-off switch for
a tube-type, full-wave rectifier circuit.

Q So I can lcave the filaments of the
e tubes in my AM/FM radio operat-
ing continuously to prolong tube life, but ON SALE
without having the tuner consume its full 75 NOW

watts when not in actual use, can | add a
filament transformer and a switch so I can

cut out the main power transformer?
—P. 8., Hartford, Wis.

At your newsstand
or use this coupon

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

A You dontneed an exon ranstormer. ([l ot s 5oy s e
e All you have to add is a switch (pret- (including postage and handling).

erably a toggle switch) to open and close 707 708 709

the high voltage circuit without affecting the O] Enter my special 6 issue subscription to
filament circuit. Where to connect the switch RADIOTY EXPERIMENTER. My payment of
depends upon the power supply circuit used | $4.00 is enclosed.

in your receiver. If a full-wave vacuum tube O Enter my special 6 issue subscription to
rectifier is used, the switch can be connected CAMPING HANDBOOK. My payment of
in series with the center tap of the high el 15 Enslked-

voltage secondary winding of the power Name___ —_— . S u i
transformer, as shown in Figure 4. The same (Please print)

circuit can be used if the receiver employs a Address. .

full-wave sclenium or silicon rectificr.

It the receiver employs a full-wave bridge | City
rectifier, the switch is connected in scries
with one of the high voltage leads, as shown
in Figure 5. Or, if a voltage doubler rectifier
is used, the circuit shown in Figure 6 can be
employed.
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_POWER

TRANSFDRMER

T0

115 VAC

Fig. 5. Plate voltage cut-off switch for
full-wave, diode bridge rectifier circuit.

When the switch is open, the plate voltage
is cut off and the life of filter capacitors and
the tubes is extended. It is the turning off
and on of the filaments that reduces tube life.

POWER H + Bt
TRANSFORMER +
Lt
115 VAC
FILS. ADD SWITa‘I
E:
Fig. 6. Plate voltage cut-off switch for

voltage-doubler, half-wave power supply.

Can [ operate a transmitter in the
e 10-kc space between the channels in

the citizens band as long as I stay within the
band?
—R. K., Southampton, Mass.

Yes, if you operate the transmitter at
@ less than 100 milliwatts input, without

a station license, and otherwise in accordance
with the requirements of Part 15 of the
F.C.C. Rules and Regulations. However,
you will not be allowed to communicate with
citizens radio stations which are licensed.
A licensed citizens radio station may be
operated only on the specifically allocated
channels within the band and the trans-
mitter must operate at a frequency within

INSULATOR
[P

0.005% of one of the channel frequencies, a
tolerance of about 1.3 kc. It is unlawful for
anyone but a licensed radio operator (first
or second class) to adjust the transmitter
oscillator circuit.

It is not practical to use the space between
the channels, even if it were permitted, when
using commercially available AM citizens
radio equipment since there is actually no
space left between the channels when you
allow for sidebands, frequency tolerance and
receiver selectivity.

Q I want to build a directional antenna
e for broadcast band DX'ing. What
do I have to do?

—M. C., Rockford, 1.

It’s not easy. Acres of ground are re-
o quired for a truly effective directional

antenna for the AM broadcast band, and it
may not be worth the cost and effort. It is
relatively easy to build a directional antenna
for the short-wave bands since the antenna
elements are relatively short. For the broad-
cast band, they would have to be several
hundred feet long.

Broadcast band DX is complicated by the

1L INSULATOR

77,
le——s0-100 Feer
BARE OR ENAMELED

COPPER WIRE

LEAD-IN,
BARE OR
INSULATED WIRE

PARALLEL WAVE TRAP';

RECEIVER

=0

ANT.
GND.

OPTIONAL SERIES WAVE TRAP

Fig. 7. long wire antenna system for the
broadcast band. Wave trap (L and C) can
be either series or parallel type. Values are:
C—365-mmf. variable capacitor (Lafayette
Radio MS-214); L—antenna coil, primary
winding not used (Meissner 14-1004).

RADIO-TV EXPERIMENTER




fact that there are only a few stations which
do not share their frequency with another
station. To receive stations which operate on
a shared frequency, you may have to wait
until only one of the stations is on the air at
the time.

You can expect to enjoy DX reception at
night if you have a sensitive and selective
receiver and an outdoor antenna. Your big-
gest problem may arise from your local
5000-watt station on 1440 kc. Your other
two local stations on 1150 kc and 1330 ke
are daytime stations. With a long antenna,
the strong local station may overload the
front end of your receiver, causing interfer-
ence to be generated within the receiver and
desensitization of the receiver. This can be
reduced or relieved by connecting a wave
trap in series with the antenna or across the
antenna-ground terminals as shown in Figure
7. Tune the wavetrap until the local station

signal is weakest.
Q If I do not understand the language
e spoken by a foreign station, what
data should I take down to prove reception
when sending for a QSL card?
—E. J. R., Philadelphia, Pa.

Note the exact listening period in

e Greenwich Mean Time. State whether
program material was voice or music, and
if voice, whether male or female; if music,
give general description or name the piece—
state if brass band, symphony, guitar, etc.
Give station frequency as near as you can
and the quality of reception. Add any other
information that you may understand or de-
duce. And use a typewriter. u

*'Horrace, brush up on your CW for a couple of
weeks and come back; I'll test you again for
your Novice license.”
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A special
subscription to

$ RADIO-TV
EXPERIMENTER

brings you more

make-it-yourself
projects

1 Year Subscription—$4.00

(6 Big lIssues)

EACH ISSUE INCLUDES LATEST EDITION
OF WHITE'S RADIO LOG

SCIENCE & MECHANICS/Handbook Division
505 PARK AVENUE, NEW YORK, N.Y. 10022

Please enter my special 6 Issue subscription to RADIO-TV
EXPERIMENTER

J | enclose $4.00 O Bill me later
NAME
(Please print)
ADDRESS.
city STATE ZiP CODE

2 BIG DIRECTORIES

CAMPING HANDBOOK
BUYERS’ GUIDE
Now—in one convenient format
—a treasure of camping equip
ment: how to choose and use the
| equipment plus a huge section
i on “What's New” in all kinds of
camping materials. No camper
can afford to be 'without this
special Camping Equipment Di-
rectory Issue.
FISHERMAN S MANUAL
BUYING GUIDE
A how-to and where-to guide for
fresh and salt water fisherman.
This special directory issue gives
detailed specs on over 10,000
items: a complete dlrectory in-
cluding
Rods  Reels * Lures ¢ Lines ¢
Accessories ¢ Terminal ltems -
Tackle Boxes. a0

S&M HANDBOOKS / 505 Park Avenue / New York, N, Y. 10022
Enclosed js my payment of $—__ . Please send me the
following directory issues. Each is $1 (including postage and
handling).

[J No. 683 CAMPING HANDBOOK BUYERS' GUIDE

{J No. 692 FISHERMAN'S MANUAL BUYING GUIDE

Name.
(Please print)
Address -
Zip
Citv. State. Code.
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**Ease off a little, Ed!"

82 s

S,@NS SERVIGE

= RAPIO - ()

. . . Unit 7—proceed immediately to
coffee shop—pick up two black, one

with cream, six donuts. .

THE BUSINESS
END OF

“I'm telling you, Boss, it just
doesn't sound right!”

Rap10-TV EXPERIMENTER




ABOVE, dowsing ef-~
fect was measured
by attaching torg-
meters to nylon and
whalebone dowsing
rods. Meters record-
ed dip. Water was
found in the area.

Proof of
Dowsing?

OWSING—the art of divining or witch-

ing for water by means of a forked
stick or rod—has been denounced as an out-
right fraud by those who have never scen
it demonstrated. But farmers, woodsmen,
and many scientists believe that in the hands
of an experienced dowser, the forked stick
is an almost infallible method of discovering
underground strcams and pools.

In an effort to provide scientific measure-
ment of the dowsing cffect, Power Instru-
ments, Inc., of Skokic, Ill,, recently loaned
two of their dynamic torgmeters to one of
America’s leading dowsers, Norman Evans
of Georgetown, N. Y. The meters were at-
tached to both nylon and whalebone dowsing
rods, and photographs were taken of the
results. Torque measurements (the amount
the rods dipped) were 24 oz/in and 36
oz/in in different locations. The area meas-
ured was later found to be over an under-
ground spring of 1000 gallons per minute

capacity!
What causes the dowsing effect? No one
knows. Got any ideas? n
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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 AGCURACY!
Just look at these amazing specifications:

e Super-sensitive CdS cell EV-EVS-LV settings
sees’ light from 0 to « 43° acceptance angle

10,000 ft/lamberts
o ASA speeds 3—25,000! e 4 sensitivity ranges—from
"pitch dark™ to sun bright!

«F0.7 to F 90!
o Exposures from 1/1500 sec. o 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
fock holds needle securely in OFF position . . . reads both re:
flected and incident light . . . use for movies, stilis, micro-
scopes, telescopes—even densitometers . . . plus  built-in
battery test switch.

ACCLAIMED BY LEADING PHOTOGRAPHY JOURNALS

“pAs sensitive as anything 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 —Modern 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.

Complete with
Handsome
Custom-
Designed
Carrying
case and

KIiT (no. 101)

$2 495

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

—— e e MAIL THIS COUPON TODAY == = e o
Science & Mechanics—Kit Division A
505 Park Avenue, New York, N.Y. 10022
Please 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 full!
O KIT (no. 101) $24.95
[0 ASSEMBLED (no. 102)

$29.95

O Check or money order en-
closed—ship prepaid.

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

[ 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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You Can't Buy Better Color TV
Performance At Any Price!

Heathkit’ Deluxe

Color TV Saves 30%
Has Exclusive Features

& Is Easy To Build!

GR-33A

$39900

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

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 self-servicing
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: e 26-tube, 8-
diode circuit e Deluxe Standard-Kollsman VHF
tuner with push-to-tune fine tuning for individual
channels. 2 thru 13 e New transistor UHF tuner

46

for channels 14 thru 83 e High definition 70° 21”7
color tube with anti-glare bonded safety glass o
24,000 volt regulated picture power e Automatic
color control & gated AGC for peak performance
o 3-stage high gain video LF. o Line thermistor
for longer tube lifc @ Thermal circuit breaker for
component protection.

Cabinet Or Custom Installation! After assembly,
just slip the complete unit into the handsome
GRA-536 walnut-finished 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” High Fidelity Color
V!

Kit GR-534, chassis, tubes, mask, VHF and UHF
tuners, mounting kit, speaker, 121 lbs. ____$399.00
GRA-53-6, walnut-finished cabinet, 53 lbs. __$49.00

FREE HEATHKIT CATALOG

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

U ———

= 1-‘ I I0ACTTE -_-_____.‘

pe————-

] HEATH COMPANY Dept. 19-10-1
Benton Harbor, Michigan 49023
[JEnclosed is $

] send model(s)
[[J Please send my Free Heathkit Catalog.

, Plus freight. Piease

Name. !
1 (Please Print) [}
: Address
! city State__*_Zip
!_ Prices & specifications subject to change without notice.  CL-t85R-1
-
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‘I.oqg before the first astronaut

sets foot on the moon, man must

— Tand electronic devices to probe

the lunar surface and its depths

> R
By <. C. Kitkbride T one time or another we were told the

moon is made of g-een cheese—for
man's answer to his endlass quest to know
the naturz of the mocn has rangad from the
ridiculous to the scientific.

As long back as 1609 Galileo found a tele-
scope in Vienna, studied the moon, and
twenty years later wrote:

“The prominences there are mainly very
sim lar t2 our most rugged and steepest
mountains, and some of tkem are seen to be
drawn out in long tracks of hundreds of
miles."

OCTOBER, 1964




DAFT about the MOON

For his carnest efforts to contribute to
the knowledge of all mankind, Galileo
was awarded a long rest in prison. Three
hundred years later the Encyclopedia Bri-
tannica scconded his theories, added: “These
craters in appearance closely resemble the
volcanic craters on earth, and it is possible
they may have similar origin.”

Moon Daft. In 1893 Geologist G. K. Gil-
bert visited Washington, D. C., seeking funds
for his Observatory, exclaimed to a friend:
“lI am a little daft on the subject of the
moon, being troubled by a new idea as to
its craters.”

Meteors Beat Craters Out of the Moon.
Gilbert was inclined to veto the volcano
theory, believed the moon looked so beat due
to its brushes with none-too-friendly mete-
ors. One Congressman at the time thanked
him with the comment that he, Gilbert, “*has
no better way to employ his time than to sit
up all night gaping at the moon.”

The Dust Settled It. Man hasn't changed
his mind much about the moon since Gil-
bert-Galileo days, except to add some dust.
Yet today when many would dismiss the
subject others “stay up all night” fashioning
ingenious vehicles to solve for all time the
secrets of the clusive moon.

In Princeton, New Jersey, a small 414
pound pistol-shaped camera sits on an RCA
laboratory table, waiting its turn at Kennedy
to visit the moon. Not quite as large as a
carton of cigarettes, it is fa¥hioned with new
integrated circuits and a special 70-degree
wide-angle |ens for on-board Apollo viewing,
and a 9 to 35 degree lens to snap distant
scencs the astronaut will view from his space-
craft window:.

The World’s First. RCA cngineers believe
their Apollo camera will be the world’s first
space-qualified camera with integrated cir-
cuitry capable of sending live television 240,-
000 miles through space to your living room
screen.

On its Apollo trip it will first telecast
pictures to earth of crew members during
launch and flight, monitor spacecraft panels
during flight. view the earth and moon dur-
ing mancuvers. Once our space men step
onto the lunar surface they would focus the
RCA camera on moon terrain. telecast pic-
tures back to carth. Receiving stations would
then videotape, scan-convert and relay pic-
tures across the country, around the world,
showing action on the moon as it happens
on the moon!

An Aluminum Astronaut! But before that
happens. an aluminum “astronaut” is booked
for a month’s stay on the moon. Striding
the laboratory floor at Hughes Aircraft in
Culver City, California, an eight-fect-tall,
13-feet-wide aluminume-and-steel astronaut
awaits launch in 1965.

Hughes engineers claim Surveyor will
weigh one ton at launch, discard its retro
rockets just before landing, thin down to
600 pounds to soft-land on the moon. land-
ing more gently than a human parachutist
might drop to carth.

Twenty hours after launch-time Astronaut
Surveyor will heed radio instructions from
NASA engineers, adjust flight path, then tar-
get in on the moon. Toward the end of its
long 66-hour journey, it will leave its par-

f‘sgipn illwlupgll]lpupup !

“Green cheese’’ cured on Earth by Bendix
scientists is actually Simolivac (silicon-molten-
vacuum), prepared in the attempt to support
their theory that the surface of the moon is a
porous crust. Unlike many early scientific
theories that took years to confirm, theirs may
be proven or disproven in a very short time.
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A LEM is not a moon insect but a Lunar Excursion Module tc be used in
Project Apollo. This 1/20 scale model of the LEM is being used by Bendix
engineers to develcp vehicle legs for feather-light landings on the moon.

For realism, this advenced simulator provides
the training astronaut with a visual, rather
than just an instrumented frame of reference.

The ““trial balloon” ¢# yesterday has been re-
placed by the precise spacecraft simulator that
exposes the astronaut to the routines, and
wnexpected emergenties, of future spaceflight.

OcTOBER, 1964
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DAFT about the MOON

ent craft, fire its vernier rockets, slow down
to six miles an hour, achieve the first soft
lunar landing.

As it surfaces, four television cameras will
beam pictures to earth. And once Surveyor
settles its sprawling aluminum feet on moon
soil, it will turn its television camera eye on
the moon’s surface to transmit pictures every
few seconds to the earth’s modernday “daft.”

Dig the Moon. But Astronaut Surveyor
will dig the moon as well as picture its
surface. Surveyor’s drill will dig some 18 to
60 inches into the moon’s crust, pick up and
“feel” its soil. Its instruments will record
moon quakes, measure radiation and particle
fields in the atmosphere-less “atmosphere”
while scientists on earth watch from their
television screens.

No Dust. Bendix engineers at Boulder,
Colorado, challenge one of our fondest the-
ories about the moon. They doubt the dust.

Bendix men simulated in their laboratories
conditions they believe happened on the
moon. They simulated molten lava as it
would pour from a volcano, in a vacuum,
bombarded it with gamma radiation, and
produced a porous rock that gives off a shin-
ing light like the moon’s.

They named their rock Simolivac for “sili-
con,” “molten,” and “vacuum”—say a
square foot of the hardy material will sup-
port four tons of weight. They insist, too,
their discovery rules out the dust theory.

But to prove, disprove or improve Gilbert-
Galileo theories, they have fashioned a *‘rov-
er” vehicle to prowl a one-mile radius around
Surveyor. As Surveyor judges the texture of
the moon’s surface, this vehicle will map it,
spothazards to man as he lands.

Back-Seat Driver. To help spot the site
for man to land, Engineer Ralph Kinney of
Bendix has designed an ingenious ‘‘back-
seat driving” system whereby an operator on
earth will “drive” a vehicle 240.000 miles
awav—on the moon.

Bendix engineers today simulate the new

steering through a closed-loop system with
human operator instructing a high-speed
Bendix G-20 digital computer to “drive” by
remote control radio command.

Applied to Surveyor or Apollo missions
to the moon, the Kinney system would
mount a TV camera on the moon vehicle,
telecast low-frame pictures of the “road™
ahead, back to earth.

Driver ‘‘Sees’” 240,000 Miles Ahead!
The driver on earth would feed description
of the scene he sees to the computer, radio
back the next steering command.

To perfect his ingenious system, Engineer
Kinney hurdles problems of TV frame rate,
steering methods, transmission time delay.

Of all, time delay may prove the hardest
to drive through for the earth-bound “driver”
must determine his steering commands from
pictures photographed 1.3 seconds before he
sees them. He will know too, his command
won't reach the moon until 1.3 seconds after
the computer makes the steering decision.
And any “crash” could cost millions of dol-
lars, even affect national prestige.

He’ll have to be the smartest of back-seat
drivers for a signal travels 2.6 seconds round-
trip to the moon, leaving an earth-bound
driver always 1.3 seconds behind the moon-
times.

Computer On the Moon! IBM engineers
have devised a hybrid analog-digital com-
puter simulator so far ahead of the times
it has already “been” to the moon.

At IBM Space Guidance Center, Oswego,
New York, an IBM simulator reproduces
the sights, sounds and “feel” (except weight-
lessness) of a trip to the moon.

Four live NASA astronauts recently
“flew” a Gemini mockup a series of eight-
minute runs manually guiding the spacecraft
from point of re-entry down to 50,000 feet.

Within two-three minutes after “landing”,
the computer faithfully reported astronaut
flight record, information to judge pilot per-
formance including spacecraft control, tar-
get accuracy and the craft’s fuel consump-
tion.

But To Land On The Moon the Space
Center has developed an Advanced Simula-
tor, one that simulates all the sights, sounds
of launch, earth orbit, rendezvous, mid-
course maneuver and lunar landing.

Full on-stage environment is projected
through a wrap-up of closed-circuit tele-
vision, a relief model of the moon’s land-
scape, a sensor display system, all encased
in a theater mockup built round the craft.
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SIRFAZE GEOPHYSICAL
EXPERIMENTS

T SLOWLY DRIVEN
GIC-PHYSICAL PROBE
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Surveyor samples the surface of the moon
with the probe being examined by the scien-
tists at right. The technician bzlow examines
one of the stabilizing verniet rcckets. The light,
below right, represents the sun whose energy
pierces the dark sky to operate instruments.

So when the simulator-naut descends on the
moon, he looks out his spacecraft “window”,
views the “mountains” Gilbert stayed up all
night to watch.

A Way-Out Radio Station! All of which
sounds like a Daviid Sarnaff prophecy com-
ing true. Which it is. For some time ago,
the RCA Board Chairman prophesied we
would put a roving vehicle on the moon,
control it from earth, and conduct surveys

OcTOoBER, 1964

in preparation for future manned landings.

Then added: “Exploration of the surfaces
of the moon would establish the practicabil-
ity of installing there the first interplanetary
radio relay station controlled from: the earth,
and capable of providing vital communica-
tions and navigational links fcr space ve-
hicles.”

By the time that comes true, we may te
glad to go back to green cheese! s
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A central communications console (above) and
cabinet for storing ke is placed behind the

driver's contoured seat. Note rurved sofa
seat. Television receiver (see extreme right)
can be viewed by rear seat passengers and
swivel-seated front rider with car in motion.

n the Ford Pavilion at the New York

World's Fair is a luxury lounge station
wagon that is tabbed as a practical dream
car. Named the Aurora, this rolling lab-
oratory was made for testing new ideas in
styling and engineering. A major objective
of the Aurora is to develop new comfort
features for greater enjoyment of long trips.
Ford stylists designed the interior to accom-
modate a TV set, three separate AM/FM
radios, thermoelectric combination oven-re-
frigerator units, a tape recorder and a built-
in beverage cooler and cabinet. The wagon
uses electroluminescent safety lighting, a
bank of 12 one-inch sealed beam headlamps,
a power-adjustable polarized sun roof, and
both indirect and direct interior lighting.
Although highly experimental, who knows
when you will be hitting the road—electron-
ically. —J. Sienkiewicg
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MEASUREMENT
METHOD
FOR

SEMICONDUCTOR CIRCUITS

HEN you finished that last transistor

project, did you have trouble? Much of
your trouble may have been in the type of
measurement equipment you ware using to
check the completed circuit. Did you know
that the size battery your VIVM or VOM
uses in its “ohms” section has a great etfect
on whether you can accurately check re-
sistance in a semi-conductor circuit? Did
you know that using some types of VOM’'s
to read current in a transistor circuit can

completely change the circuit operation?
Transistor circuits are complicated, and if
you work with test equipment that may give
deceptive readings, you have two strikes on
you from the start.

VOM Facts. Circuit loading is one of the
prime considerations in making any measure-
ment. Referring to Figure 1, you can see
that by measuring the collector voltage on
transistor QI, with a VOM of 1000-ohms/
volt sensitivity, will change the normal col-

By Carl Henry
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SEMICONDUCTOR CIRCUITS

R! Q2
B! €
-45v0C 10K Ry
ol ak
(3
- 3
b ZvoM
1K
3
= (B)
Fig. 1. The 1000-ohm/volt meter (A) con-

nected to the circuit is equal to 1K-ohms (b).

lector voltage of —1.0 volt to less than —0.4
volt. This is due to the loading effect the
VOM has on the circuit.

This distortion of the actual voltage is the
reason a VTVM is recommended for voltage
measurements. [t is relative of course to the
impedance of the circuit. You can better see
this by imagining R1 being replaced with a
transformer whose primary winding has 10
ohms resistance. In this case a VOM with
1000 .ohm/volt sensitivity will not change
the actual collector voltage enough to matter.

Don’t be led into believing that a VTVM
is essential for transistor measurements from
this example. Actually, a VOM is the ideal
type of test equipment to use for all transis-
tor and other semi-conductor circuitry. A
VTVM may couple stray 60-cycle signals
into the transistor circuit, or the fact that
the case is connected to the ground probe
in some VTVMs may be awkward. How-
ever, the VOM you use should be of the
20,000-ohm/volt type. And you should al-
ways keep the circuit loading problem in
mind. If you use your VOM to measure a
voltage, say on the 1-volt range, and it reads
0.6 volt; then switch to the 5 volt range and
the reading changes to 1.0 volt, your ob-

vious conclusion should be that your VOM
is loading the circuit too much on the lower
range.

High vs. low. Always use the highest
range possible, since the input resistance of
the VOM increases with the higher ranges.
For example, on a typical 20,000-ohm/volt
VOM, the input resistance on the 1-volt
range is 20,000 ohms. This increases to 200
kilohms on the 10-volt range, and to 2 meg-
ohms on the 100-volt range. As a general
rule when making voltage measurements:
first know your circuit, know its relative re-
sistance and impedance. Then, know the
input resistance of your VOM. In knowing
the relative factors involved, you will not be
misled in making your measurement.

Current. Sometimes inserting a VOM in
series with a circuit to measure current can
change the circuit action completely. There
are two basic types of current measuring
circuits used in volt-ohmmeters or VOMs.
Figure 2 illustrates both of them. The dif-
ference is that in the first type (Figure 2A)
a standard resistor is used to develop a volt-
age drop, which is then measured by the
1-volt voltmeter. In the second type (Figure
2B) the meter is connected directly across
a resistor which acts as a shunt. Many
VOM’s use the former type of circuit. In
order to use such a current meter without
error, make up a chart as in Figure 2, and
keep it with the meter. Then, when measur-
ing current in a circuit, check to see if the
additional resistance the VOM is adding to
the circuit will ‘be likely to affect circuit
operation. Usually when the voltage source
supplying the current is low, trouble will be
encountered. In higher voltage supply cir-
cuits, the additional drop across the internal
VOM resistance will not matter.

The circuit in Figure 2A has one decided
advantage that the circuit in Figure 2B can-
not have. Since you are reading the voltage
drop across a resistor, there is nothing to
prevent you from reading AC as well as DC
voltage. You merely use an AC voltmeter,
and read the measurement in terms of AC
current. This is very useful in servicing
many devices, by using their input current as
a measure of their proper operation. It can
also be very useful in servicing electrical
appliances for the home, those that the wife
is always after you to fix. When you buy or
build a VOM, you must decide whether this
advantage outweighs the disadvantage of this
circuit.

The Volts In It. In many semi-conductor
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R2 + =
VOLTMETER
Rl -
o= — AN — —
STANDARD RESISTOR
{a)
M
+ -
MICROAMPERES
* Rl =
o— AN —o
STANDARD SHUNT
(8)

FOR | VOLT DEVELOPED
RANGE Rl (OHMS)
100 MICROAMPS 20000
| MA 1000
10 MA 100
100 MA 10
| AMP !
10 AMP 0.l

FOR FULL SCALE READING
{20000 OHM/VOLT)

RANGE Rl (OHMS)
100 MICROAMPS 2000
| MA 100
10 MA 10
100 MA l
| AMP 0.1
10 AMP 0.0l

Fig. 2. Loading reminder chart kept with your meter decreases the chance of reading errors.

circuits, using an ohmmeter to measure for-
ward and reverse resistance can be very mis-
leading. Most VTVM ohmmeter circuits use
a 1.5 volt battery on all ranges, while battery
voltage in a VOM will vary with the “ohms”
range used. VOM battery voltage will also
vary between different manufacturers. As
an example of the misleading use of an ohm-
meter, consider the following story. A nor-
mal silicon diode requires a voltage drop of
0.6 volts across its junction to begin con-
duction. Since a VIVM has an internal 1.5
volt battery, no trouble is normally had with
measuring silicon diodes, and standard prac-
tice in the service industry is to check silicon
diodes by resistance measurement, their in-
dication being very high resistance in one
direction, and very low resistance in the
other direction. A local distributor told me
that he was having trouble with a certain
high voltage silicon diode, designed as a
replacement for high voltage rectifiers in TV
sets. They were being returned as fast as
they were sold, the servicemen claiming they
read open in both directions. Checking one
of the rectifiers with an ohmmeter proved
the claims to be true; the rectifier indicated
open. The high voltage rectifiers were per-
fectly okay, however. A check with the
manufacturer turned up the fact that the
rectifiers were constructed of 50 silicon junc-
tions in series, to extend the voltage rating.
Since each junction required 0.6 volt to con-
duct, an ohmmeter would not indicate unless
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it had an internal battery source of 30 volts
or more.

High Voltage Ohmmeter. It is possible
of course to modify your chmmeter to use
a higher voltage battery. Figure 3A illus-
trates a typical ohmmeter circuit and a pos-
sible modification is shown in Figure 3B.
Use of a battery in the range of 6 to 15 volts
is a good bet for general testing. However
a battery voltage in the range of 75 to 90
volts is also useful, especially for testing
capacitors for breakdown, testing diodes, and
testing many types of transistors. If you use
such a high voltage, don’t use any sort of
shunt on the meter. Assuming a 50 micro-
amp meter, the maximum current through
the circuit under test will be 50 microamps,
and thus not high enough to harm any com-
ponent except very delicate transistors and
diodes. Be careful and be sure you know
what you are testing when you use a high
voltage ohmmeter. A good compromise is
to use a 1.5-volt battery on the low “ohms”
range, a 15-volt battery on the medium
“ohms” range, and a 90-volt battery on the
high ohms range. The novice is advised not
to modify his ohmmeter to a high voltage
unit because of the possibility of meter dam-
age. It is suggested that a separate unit be
constructed in an aluminum chassis box and
used to supplement his present ohmmeter.

Zeners. High voltage ohmmeters can be
used to good advantage in testing zemer
diodes. The only requirement is that the
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SEMICONDUCTOR CIRCUITS

At Q il

SHUNT
Rx
—— O dd Ay -0
(A)

—

internal battery must be higher than the
zener voltage rating of the diode. To test a
zener, read the forward resistance as usual.
Then, using the high voltage ohms scale,
read the reverse resistance, but read it in
terms of current. You can figure what the

M
+ Rm + - -
_ VOLTAGE TO BE MEASURED
(A) CURRENT RATING OF M
M
ot + /-\: - =
A Rs

v

__ METER FS VOLTAGE RATING
" CURRENT TO BE MEASURED

Fig. 4. In the ohmmeter circuit of {€), R1
+ R2 must be adjusted so M reads full scale
(0) with B1. The half scale ohms value will
then equal R1 + R2. The meter can be shunt-
ed or Bl voltage changed to change range,

A L spihinn—

diode should read in this manner: first take
the difference between the specified zener
voltage and the internal battery. Divide this
voltage difference by the mid-scale value on
the ohms range. This will give the micro-
amps that the meter should read on that
particular zener diode, if the diode is work-
ing properly. For instance, assume my meter
uses a 75-volt battery, and I want to know
if a 14-volt zener diode is working properly.
Taking the difference between the voltages as
being 61 volts, I divide this voltage by the
mid-scale value of ohms on this ochms range,
which happens to be 1.5 megohms. This

TYPICAL VALUES OF
METER RESISTANCE

CURRENT

INTERNAL RESISTANCE

50 MICROAMPS

200 MICRQAMPS

500 MICROAMPS
1.0 MA

2000 OHMS
660 OHMS
156 OHMS
27 OHMS

(8)

81
Rl R2 - + Ill-
XZERO (: ) l

(c)
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Fig. 3. For semiconductor circuits
where a high VOM voltage is re-
quired to initiate conduction, the
usual 1.5 volt battery in a meter will
not suffice. This modification allows
use of higher voltage batteries.

gives me a value of approximately 40 micro-
amps. 1 read this value on any convenient
0-t0-50 ma. scale on the meter. If 1 read
some other value, | can figure backwards and
find the zener point of the diode under test.
If the diode is rated at one value, and
measures another, 1 can be sure the diode is
defective.

Redesigning Your VOM. As long as you
understand how the VOM is operating, and
within what limitations, you cannot be de-
ceived by it into false assumptions about the
circuit under test. 1f you want to redesign
some of your VOM ranges, Figure 4 shows
you how.

Low Ohmmeter. A good VOM is the
most versatile piece of test equipment you
can have. Not only is it useful generally,
it can also be used with adapters to many
other jobs. In fact, one well known manu-
facturer, Simpson Electric Company, has
designed a whole line of adapters to extend
the usefulness of their VOM. Figure 5 illus-

Fig. 5. VOM ranges can be adapted to give
scales of RX 1/10 using proper resistors.

VOM
SET ON
1 VDC RANGE

Bl
1.5 vDC

Sl
POWER

Fig. 6. The VOM is easily adapted
for measuring AC resistance by ad-
justing transformer secondary volt-
age to match the VOM range you
desire, and selecting resistors for cen-
ter scale deflection and multiples.

T0
115 vac
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trates a simple adapter you can use with
your VOM to extend your “ohms” ranges
to “RX %¢.” Although the VOM is set on
voltage ranges, readings are taken from the
ohms scale. The value of Rl plus R2 is
shown to be 1.5 ohms. This value must be
the same as the mid-scale value on your RX1
range, times whatever multipling factor you
are using; in this case it is RX 0. The cen-
ter scale value on my RX1 scale is 15 ohms,
so the resistor must be 1.5 ohms. Do not
lcave the test leads shorted together for
long at a time, since the circuit is drawing
| amp from the battery when the meter
reads full scale.

Ohms to Z. Figure 6 is a simple imped-
ance or AC resistance measuring device. It
measures the AC resistance of any compo-
nent connected to its terminals. To do this,
a 60 cycle/second AC signal is supplied by
transformer T1. Resistor R1 adjusts the
transformer output to be exactly 5 volts, and
the VOM is set on its 5 VAC range. Other
combinations can be used, too. For instance,
if your VOM has a 2.5 VAC range, use this
range and set the output of Tl to be 2.5
volts. Accuracy will be generally better with
higher AC voltages.

Resistors R2, R3, and R4 are determined
in this manner. Make the value of R2 the
center scale value of your VOM’s RXI
range. Resistors R3 and R4 are then made
10, 100, or 1000 times multiples of this
value. Read the unknown AC resistance on
the ohms scale, applying the proper multi-
plying factor. An accuracy of 10% of full
scale can be expected. Whea you build such
adapters, do not use them in circuits that
may tend to overload or be harmed by
excess current or voltage. Know and under-
stand your VOM circuits. The versatility
of your VOM is limited only by your own
knowledge and imagination. =

150 OHM
R3

1500 OHM
R4

S2
RANGE

TEST
TERMINALS

15 KILOHM

5 VAC (SEE TEXT)
Xe
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5 LABEL YOUR
wavs o KQUIPMENT

The M-4 Home Labelmaker (above, left) uses Vj-inch tapes in ten bright colors. A 44 character
die wheel with symbols and punctuation in addition to numbers and letters lets you make
up just about any label for your electronic project. Project shown upper-right uses labels to
identify external connection jacks as well as nameplate nomenclature. Note call letters K&UGT.

“Instant Lettering” type come in a large variety of colors, sizes and styles of type, offering the
home experimenter the greatest flexibility in labelling. You can combine several types of
lettering with as many as nine different colors. Easy to use, the letter is placed over the area
you want it and pressed in place with thumb nail pressure. Good results can be had on first try.

4
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Here are five ways you can human engineer your electronic
projects and store-bought gear. Although one may be
better than another, each method has its advantages

By Fred Blechman, KOUGT

f you build or modify electronic equip-
ment, you already know about a first-class
stickler—labels. No construction project is
really finished until you've put on the neces-
sary labels, but labels are often left off just
the same. The reason is that only a handful
of hobbyists seem to have licked the labelling
problem.

Unless you're among this precious few,
now's the time to learn some labelling tricks.
After all, isn’t it inconsistent to perform a
faultless engineering and construction job,
apply a perfect coat of paint or enamel. and
then ruin the entire appearance with some
labels you made with masking tape and a
ball-point pen? What say we take a look-
see at five sure-fire ways to dress those proj-
ects up?

Embossed Labels. About three years ago,
the Dymo M-22 Tapewriter appeared on the
market. Although it was hand-operated, the
$39.95 tag on this label-making tool was a
little steep for most hobbyists and experi-
menters. And while the tape’s adhesive back-
ing holds well to most surfaces, the lettering
is too large for most “home-brew” elec-
tronic equipment.

When the M-5 Tapewriter came on the
scene at $24.95, using tape only 3s-inch
wide, some carefree experimenters (the
author included) broke down and made the
investment. with very gratifying results.
However, the real breakthrough wasn't long
in coming, and the M-4 Home Labelmaker
is now available from Latayctte Radio for
only $6.64. This now puts the experimenter
within reach of an incxpensive, ncat, sim-
ple, fast means of making custom labels in
six different colors on Ya-inch vinyl plastic
tape. The lettering is white in all cases, but
the tape costs only about a penny an inch.
There are eight letters, each '8 inch high,
in an inch of tape.

The operation is simplicity itself: a 44-
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Magic-Tape labels are made with a type-
writer. First type the desired wording on a
strip of Magic-Tape placed on a typewriter
roll, then transfer, by rubbing, to a second
strip, which becomes the label. While this
label is not as fancy as other types, it is a dis-
tinct improvement over the old approach of
typing labels on white paper and cementing
or Scotch taping them to the equipment. One
advantage of this technique is that you can
say a lot in a very small allotted space.




character die (letters, numbers, symbols and
punctuation) is rotated into position; squeez-
ing the trigger first embosses the tape, then
advances it for the next character. A sec-
ond trigger provides cutoff and tabs the cut
end for removal of the protective backing.

“Instant Lettering.” If you want the most
professional type of labelling, try the new
dry-transfer “Instant Lettering” sets, While
not as fast as the Labelmaker just described,
the dry-transfer letters are the closest thing
to commercial lettering available to the ex-
perimenter at a reasonable price. Produced
in nine colors and a multitude of sizes and
lettering styles, they let you go “hog-wild”
in dressing up your “home-brew" projects.
These made-in-England transfers are distrib-
uted in this country by the Datak Corp.,
63-—71st St., Guttenberg, N. J.

Lafayette Radio sells the “Titles For Elec-
tronic ‘Equipment” set, consisting of 24
small sheets with words, letters and numbers,
for $4.95. To use these dry transfers, sim-
ply place the transfer letter or word in posi-
tion on the surface to be labelled, rub with
a pencil, and lift the transfer sheet. Lo and
behold, the letter or word has been trans-
ferred to the surface so clearly and opaquely
that it must be seen to be believed.

“Magic-Tape” Labels. By now, everyone
has heard of “Magic-Tape,” the 3M product
that “looks frosty on the roll, but is invisible
on the job.” But did you know that you can
use Magic-Tape for labelling your equip-
ment? Here’s the procedure:

1. Put a strip of Magic-Tape on the empty
roller of your typewriter. Don’t worry—
it'll come off easily later.
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Still the most popular method of labelling
equipment is the time-honored decal. Each
word must be wetted, and applied in place.

2. Using the regular black or red ribbon,
type the desired nomenclature directly on
the Magic-Tape.

3. Place another piece of Magic-Tape di-
rectly on top of the first piece and rub
briskly.

4. Peel off the upper piece of Magic-Tape.
The printing will have transferred com-
pletely to the sticky side of this piece,
and it is now only a matter of snipping
with the scissors and pressing onto the
equipment. The tape on the roller may
be used over and over, since it is only
a “carrier” in the process.

Notice that the printing is completely pro-
tected from smearing or abrasion, since it is
on the underside of the installed label. The
tape becomes practically invisible with only
the letters showing—a vast improvement
over typewriter labels of bygone days. If
you want white lettering, use the new Ko-
Rec-Type white carbon paper (available in
stationery stores) instead of the regular type-
writer ribbon.

The Old Standby—Decals. Black or
white water-transfer decals have been used
for many years for “professional” home
cquipment labelling. However, aside from
the inconvenience and time-consuming proc-
ess of cutting out each word or letter and
soaking it in water to remove the backing,
decals still remain available to the experi-
menter in only a limited variety. One-eighth
inch high block lettering is standard, and
you have to look far (and spend a premium
price) to find variety of size, color or let-
tering style.

(Continued on page 135)

White ink, such as the type used in photo
albums, is suitable for labelling dark colored
equipment—cheapest and quickest method.
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hat's that? You still can’t get the boys
to admit the modulation from your
All Channel Blaster Model Mark 11 is the

By Herbert Friedman, best on the air? Well you're not alone with

W2ZLF/KBI9457 the problem; lots of other CB'ers with the
best of equipment have the same problem—

a lack of talk power.

The difficulty is not with the equipment
per se since most modern transceivers and
many of the older ones are quite frankly,
examples of what good engineering should 4
be—transceivers have plenty of modulation
potential—the difficulty is in using the po-
tential. To keep things from getting com-
plex, and also to stay within FCC regula-
tions, CB modulators are designed for an
average voice. The microphone gain and the
frequency response of the entire modulator
including the microphone is tailored to give
the average voice real sock—the signal
stands out like a bikini at a WCTU meeting.
But now you come along and your A/l Chan-

nel Blaster sounds like a leaky faucet. Wha'
Hoppen? Nothing! You just don’t have an
“average’ voice.

Just as people differ so do their voices.

modulation

Build this microphone preamp for your CB rig
and all of your soup will go inlo talk power
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Your voice might rattle the windows while
the CB'er down the block couldn’t get a
rebuke in the library if he shouted. And
George on the other side of town has a voice
that rumbles like a dump truck, while Jane,
who is built like the Graf Zeppelin, sounds
like a young Patty Duke.

All of you can’t sound good on average
equipment, for real ralk power you need
equipment tailored for your own voice: per-
haps the smooth silky quality of a dynamic
mike to take the edge off a squeek, or low
frequency attenuation to cut a bassy voice,
or a mike preamp to turn into a roar, or may-
be just some means of cutting a roar to a
mild yell.

The Gadget. In fact, when you come
right down to it the CB Mike Preamp is your
gateway to more “talk power”. First off, a
transistorized preamp contains its own built-
in power supply; it goes between the mike
and the transceiver and requires no modifica-
tions to the existing circuitry. Second, the
input impedance will match those dynamic
mikes which are finding increasing favor
with CB’ers. Third and fourth, etc., if your
modulation needs only some beefing up of
the high frequencies use the CB Mike Pre-
amp with your present ceramic mike; the low

GROUND
TERMINAL

Amplifier is pre-wired on a
terminal strip prior to mount-
ing. The lug with no connec-
tion to iransistor Q1 is the
ground-mounted terminal.
Schematic diagram for the
preamp is shown at right.

Most of the cabinet space is
devoted to battery Bl which
should be firmly mounted.
Use insulated terminals so
they don't short to cabinet.

impedance loading of the preamp will at-
tenuate the mike’s lows and your signal will
come out sharp and crisp. And if all you
need is lots of amplification with no change
in frequency response just add the modifica-
tion shown in the schematic diagram to the
preamp and you have enough gain to make a
modulation meter jump off the table.

If the preamp appears to have more parts
than usually shown in other CB preamps,
you’re right! There are more parts and with
good reason. The CB Mike Preamp is tem-
perature stabilized. Also modulation won't
jump over 100% if the car gets hot or drop
to nothing when the windshield js covered
with snow.

Construction. The unit shown is a com-
pact handful built in a 3%4” x 2" x 158"
aluminum chassis box. If you’re not used to
wiring in tight corners, or if you use the
high-impedance modification, we suggest the
use of a larger box. Select a mike input jack,
J1, which matches your present mike con-
nector; likewise, output plug, P1, should
match the transceiver input jack. While we
show a single push-to-talk control wire you
must install as many as required. Some rigs
use two or three wire control.

If you build the compact model volume

2N109 g
PUSH-TO-TALK (SEE TEXT)
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control R2 must be the miniature type speci-
fied in the parts list. A standard potentiome-
ter will not fit in the box. If you use a larger
cabinet, R2 can be standard size. Power
switch S1 is part of R2—the specified con-
trol is supplied with the switch attached. If
you use a standard size potentiometer, make
certain you order the switch—it is a separate
unit and you must attach it to the control.

Transistor QI can be any low cost transis-
tor of the 2N109 or 2N217 type. As the
2N 109 requires a socket, we suggest the use
of a 2N217 whose long leads allows the tran-
sistor to be soldered directly into the circuit.
Since the transistor is easily damaged by ex-
cessive heat, a heat sink such as an alligator
clip should be attached to each lead when
soldering.

As shown, most of the preamp is pre-wired
on a terminal strip subassembly. Using a
strip with three tie points plus a ground lug
assemble transistor Q1 and the base (R1)
and emitter (R3) resistors. Then place the
assembly in the cabinet and complete the
wiring.

Take extra care that Cl's negative lead is
connected to QI’s base; the unit might not
work if C1's polarity is reversed.

B1, a standard 9-volt transistor radio bat-
tery, will last several months in normal serv-
ice. Since there is no commercial holder
available, you must roll your own. A small
scrap of aluminum or a section from a tin
can is shaped into a “Z" bracket slightly
smaller than the battery. When the battery
is forced into the holder even the most vio-
lent mobile service won’t shake it loose. If
uninsulated battery connectors are used or
if you solder directly to the battery terminals
place a piece of electrical tape between the
battery and the terminal strip. Since every-
thing is pretty compact therc isn’t much
space between the battery and the terminal
strip and should the battery slide forward
the tape will prevent the battery terminals
from shorting to the terminal strip.

The Modification. If the preamp is to be
used with a ceramic mike and you don’t want
the transistor’s low input impedance to re-
duce the mike’s low frequency response add
the modification shown in the schematic
diagram. Transformer T1 matches the high
impedance of the mike to the low input im-
pedance of the transistor. Since the trans-
former specified is about thumb size, only
a slightly larger cabinet is required.

Mounting being small the preamp can be
mounted directly on the transceiver—this
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PARTS LIST

B1—9-volt transistor battery {(Burgess 2Ué or
equiv.)

C1—4-mf., 6-volt miniature electrolytic ca-
pacitor

C2—.05-mf., 75-volt miniature ceramic disc
capacitor

J1—See text

P1—See text

Q1—2N109 or 2N217 transistor {see text)

R1—200,000-chm, ‘/;-wu" resustor

R2—5000-chm i ti ter
on-off switch (I.ufoyene VC 27, see text)

R3—100-ohms, Y2-watt resistor

$1—Part of R2

T1—Audio transformer; 200,000-ochm primary,
1000-chm secondary {Lafayette TR-120, see
text)

1—3%" x 24" x 1%" aluminum chassis box
(Bud 2117A)

Misc. Battery clip, terminal strip, grommet, wire,
solder, hardware, etc.

with

Estimated cost: $8.00
Estimated construction time: 1 hour

If you want to conserve the transceiver's
resale value by not drilling any additional
holes, the gimbal bracket's screw can be
used to secure the preamp’s cover in place.

will give you the convenience of having the
power switch/gain control at your fingertips.
To avoid drilling holes in the transceiver’s
cabinet, the preamp should be mounted on
the mobile bracket or carrying handle as
shown.

Using the preamp. Connect your mike
to J1 and the transceiver to Pl. Ease R2
clockwise until you feel the power switch
just click-in. Then, speaking in a normal
voice advance R2 until your rig is modulated
to 100% on speech peaks. Best results are
obtained if you use a modulation meter when
making adjustments (borrow one from your
club). The preamps gain must be adjusted
critically since there is more amplification
than you'll ever need, and you can easily
overmodulate. For this reason avoid having
a friend try to judge your adjustments by
listening on a receiver—the ear, particularly
on strong signals, is a poor substitute for a
modulation meter. n
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Beating the

Guitar's
soft-sound
barrier

By Walter G. Salm

Be heard above the crowd
for $1.95—just add a magnetic

or contact microphone to your guitar

The pickup of the magnetic guitar microphone, shown in place on a Western guitar, is posi-
tioned along mounting rod and is visible under the strings tight against the pick board.
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he guitar is a delightful musical instru-

ment offering rewarding and pleasur-
able results when teamed up with a full
moon. lakeside view, and a pretty Miss. But
try to strum out a tune at a crowded party
and vou'll discover that you can’t hear your-
self play, let alone think. Clearly what is
needed is an electric guitar. When you al-
ready have a mono or stereo hi-fi rig, all you
need to “clectrify” that guitar is an inexpen-
sive sound pickup—a magnetic or contact
microphone.

The Pickup. The truest method of guitar
sound reproduction is obtained with a mag-
netic guitar microphone. The magnetic pick-
up, requiring a guitar with steel strings, re-
acts to the changing magnetic fields caused
by tkese strings as they vibrate. The fidelity
of magnetic pickup will give the amplified

EXTENSION LINE .
TYPE PHONE JACK

SHIELDED
. CABLE

PHONO PLUG

500K RESISTOR

Adapter cord with 500K resistor in series
with center conductor is impedance matcher.

OcToBEF, 1964

sound the tonal quality characteristic of fine
electric guitars. These magnetic pickups
(Lafayette PA-41 or cquiv.) are available at
radio supply outlets for about $1.95.

The microphone installation on a Western
guitar is straightforward but on the classic
instrument some modification is required.
The classic guitar has strings that terminate
at the bridge, leaving no place to attach the
microphone hardware. Therefore, the mi-
crophone assembly must be removed from
its metal post and modified by cutting a small
slot in cach end. A piece of clastic with a
hook at each end can be snaked around
the guitar body to fasten the pickup in place.

Another method—a far preferable one if
you don't mind having a permancnt assem-
bly on the guitar—is glue. Glue is actually
the best and casiest solution to the problem.

The contact microphone, this one a clip-on
version, is simple to install but lacks the
tonal quality of the magnetic version. And
it doesn’t come with the magnetic version's
volume and tone controls that enable you,

in combination with your amplifier con-
trols, to control the quality of your music.

The *“‘custom’ magnetic microphone mounting
on the classic guitar, using an epoxy glue,
makes a neat, clean, and permanent job.
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Guitar’s soft-
sound barrier

But if you're going to glue, experiment first
to obtain an optimum position for the mi-
crophone—glue is awfully permanent, espe-
cially the epoxy varietics. The volume and
tone controls that are part of the magnetic
pickup assembly can be removed altogether
or be mounted in a similar manner.

An alternative type of pickup uses the
contact microphone. The microphone is at-
tached to the wood of the guitar and picks
up- vibrations within the instrument trans-
mitted through the wood. The contact mi-
crophone, also about $1.95, is best for more
amateur use since it fails to reproduce the
fine tonal quality of the guitar as well as the
ideally suited magnetic microphone.

The Amplifier. Your high fidelity or
stereo system will provide more than enough

Earphone monitoring provides several distinct
advantages, especially during the quiet hours!

power for electronic amplification as well as
reverberation if you hava a reverb unit.

Of course, if you arc a professional gui-
tarist, your hi-fi amplifier will lack features
you may desire—a tremolo circuit, multiple
input facilitics, and portability. For these,
you need a guitar amplifier such as Lafa-
yette’'s Model LA-75.

Connecting the microphone—either mag-
netic or contact—to a conventional amplifier
requires a special adapter cord. The micro-
phone cable usually terminates in a stand-

ard (PL-55 type) phono plug. And hi-fi
amplifiers require an RCA phono plug—the
type that is standard equipment on record
players and tuners. Some kind of impedance
matching is also necessary between the mi-
crophone and the magnetic phono input on
the amplifier. The simplest solution to the
impedance problem is wiring a 500,000-ohm
resistor in series with the center conductor.
The resistor can be hidden in an extension
line jack—the type used to add extra length
to cords that have phono plugs. The line
from this jack terminates in an RCA type
phono plug, completing the necessary con-
version. This approach accomplishes all that
is required—matching impedance, adapting
the phono plug to the phono input on the
amplifier, and providing an extension cord
for a necessary amount of mobility.

If you want to tcam up and use two in-
struments, they can be “mixed” on a stereo
amplifier by plugging one into each channel,
setting the function selector on “monophon-
ic” and using the balance control for mixing.
With the “function” switch on “stereo” the
two instruments will play out of separate
loudspeakers. Again, relative volume levels
can be adjusted with the balance control.

Feedback Problems. In operation, you
will run into acoustic feedback problems,
especially with the contact microphone. Al-
though these pickups are specially designed
units, they are still sensitive to sound waves
and with the right conditions you can get
that familiar public address system “squeal”
in your living room. When making tape re-
cordings, it may be preferable to plug the
microphone directly into the recorder. An
alternative method is to tap the preamplifier
output on the music amplifier, cutting off the
speaker and monitoring with headphones.
You can do substantially the same thing with
a conventional sterco amplifier by plugging
the tape recorder into the tape output jacks
provided.

Earphone monitoring is always preferable
when recording since turning up speaker vol-
ume loud cnough to hear wkhat is being re-
corded risks bringing neighbors to your door
and, most important. risks a recording ruined
by feedback. In tact just about any time you
play the clectrified guitar for practice or
pleasure, the stereo headphone arrangement
proves best—it keeps the wife and neighbors
happy, you have no feedback problems, and,
if you are only a would-be master guitarist,
you don’t let everyone know you're learning
by goofing—occasionally, of course. L]
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Discover some surprising things about the subtleties of
spoken language, the reliability of taped “evidence,”
and your own powers of concentration and recall while
using your high fidelity tape recorder in four new ways

f you would like to perform some unusual experiments with your tape recorder—get
ready to throw a party! The reason: you just can’t do these alone, amid the clut-
ter of oscilloscopes and tube testers in your lab; you definitely necd the aid of a group
of congenial, cooperative friends. But that’s preciscly why these experiments arc not
only instructive, but also a lot of fun. One warning: if you want your guests to leave at
a “reasonable” hour, you had better find some other way to amuse them.

Aside from the tape recorder and some human guinca pigs, your equipment require-
ments arc quite simple—a microphone, some earphones on extension cords, a reel of
blank tape, a bit of imagination.

Phonetics. Deceptively simple in concept, this game of word phonctics seems to
fascinate all who try it; although easily played by anyone, the game can stump a college
English professor. And don’t worry about the peculiar phonctic language we have to
use to explain the stunt; it all becomes quite clear the first time you play.

Ask each of your guests to write down a short sentence of about six words, then dic-
tate his chosen sentence orto tape, pronouncing everything backwards. The object: to
see how good his speech sounds when the tape is played in reverse.

By Jorma Hyypia
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Sounds simple? Guess again! Consider the
familiar nursery rhyme, “Mary had a little
lamb.” 1t isn't enough, obviously, to simply
dictate “Lamb little had a Mary” because the
word order will be correct on playback, but
the words themselves will be unintelligible.
The more perceptive players will foresee the
need to reverse the words as well, and will
visualize the rhyme like this: “Bmal clttil a
dah yram.” But even this refinement gen-
erally produces only a barely understandable
result—certainly not good, fluent English.

For best results, cach svilahle sound in
cach word must also be reversed! This will
call for some advance figuring with paper
and pencil. Thus phoneticized, our nursery
rhyme would look something like this:

Hmil letil’yé hud’dih heé rém’

Try pronouncing that, while observing
proper placement of accents, and you will
see how challenging the game can be. Now
you should be able to obtain a playback ver-
sion that is fairly good English; but you will
discover that complete accuracy is virtually
unattainable because it is impossiblc to vocal-
ize certain sounds in reverse. Fortunately,
some of the more important words in our
language are casy to handlc: for “love” you
simply say “vul” and for “sex” you say
“skess.” You will discover the tough sounds
soon cnough, so we won't tip you off in ad-
vance.

So what's the point of all this? First, it will
reveal a lot of fascinating things about the
nature of spoken language that you may
never have suspected; secondly, it is a lot of
fun! The grunts and wheezes of the partici-
pants are, to say the lcast, hilarious! And
if this isn't funny enough—or sufficiently
challenging—ask your guests to recitc comic
limericks or try reverse singing!

Going Backwards. Your only technical
problem: how to play the tape in reverse.
A full track recorder is casiest to use; be-
cause it has only one sound track on the
tape, all you need do is switch the reels and
run the tape through the machine backwards.
But most of us have two-track recorders,
and a simple reversal of the tape would

To get your guests acquainted with the pho-
netics game, prepare a simple display card
and let everyone practice an easy phrase.

To play tape backwards, switch reel posi-
tions, give tape half twists before and after
it enters and leaves playback heads.

Prepare a detailed script in order to make
the psychoanalysis experiment successful.

L
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position the playback head on the wrong
track. Howecver, there's a simple solution.
Reverse the reels, but give the tape a half
twist before threading it through the tape
head section of the recorder; this inversion
of the tape puts the desired track into posi-
tion against the playback head. The “wrong”
side of the tape will be against the head, but
sound reproduction is entirely adequate if
thin gauge tape is used. Remember to give
the tape a sccond half-twist after it emerges
from the tape head section so that it will
wind properly on the take-up reel.
Psychoanalysis. Ask onc person in your
group to be the subject of an experiment in
psychoanalysis, and instruct him to answer
a serics of questions put to him by the inter-
viewer. Explain that the interview will be
taped for subsequent analysis. Assurc the

3 2 0‘ =

In psychoanalysis experiment shield is made
trem soft sheet iron and placed around first
hea?d to prevent audio signal erasure.

volunteer that if any of the questions are too
personal, he is free to plead the fifth amend-
ment.

You ask a number of questions that seem
to be rather pointless, but when the interview
is played back from the tape, the subject
hears himself making some startling admis-
sions about his personal beliefs, habits and
aspirations! The reason: his answers arc ex-
actly as he stated them, but they now apply
to a wholly new set of questions he has
never heard.

It doesn't take much imagination to fore-
sce the entertainment possibilities in this
stunt. For example, you might ask, “How
often do you have your car greased?” But
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on playback the question comes out “How
often do you take a bath?” The victim hears
his own voice answer “Every threc months.”
Just make up your own questions, but in such
a way that they tend to “force” answers that
will be funny when heard in context with
the secret questions. Just stick to one rule:
Keep within the bounds of good taste. if you
want to keep vour friends.

Like the preceding stunt, this game is
instructive as well as highly entertaining. It
will dramatically demonstrate how easily
clectronic equipment can be used to manu-
facture incriminating evidence, and why
taped evidence is of extremely dubious value
in legal proceedings.

How It's Done. Obviously, you must pre-
pare two sets of questions in advance of the
party. Record one sct on a piece of blank
tape, leaving “blank” sections, for the an-
swers, between ecach question. Write the
other questions down on paper for use during
the interview.

Your main technical problem: how to re-
cord the subject’s answers into the blank
sections following each pre-recorded ques-
tion without erasing or garbling the ques-
tions on the tape. To prevent erasure of the
tape, slip a U-shaped sheet iron shield over
the erase (first) head of the recorder; cover
the shield with plastic electrical tape to in-
sulate it, taking care to avoid tape over-laps
on the outside of the shield where the re-
cording tape passes over it (to avoid pick-
ing up adhesive on the magnetic tape).

You must also prevent interview questions
from being recorded on the pre-recorded
questions already on the tape. The easiest
way is to use a microphone with an on-off
switch, activating the mike only during the
periods when the subject is answering.

Mike Modification. If your mike doesn’t
have a cut-off switch, radio equipment sup-
pliers such as Lafayette Radio (New York)
can provide in-line switches for a few dollars.
Or you can make your own from a simple
switch, phone jack, and a 22" x 34" type-
writer ribbon can.

Notch the side of the can with tin snips
and fasten the jack to the hole, insulating it
from the can with fiber washers and tape.
Install a “*push-for-on” switch (makes con-
tact only while depressed) on the cover of
the can; place it ofi-center just enough to
clear the jack inside the can.

Attach a phone plug to the end of a shield-
ed lead mike cord (about 6 feet long if you
want to operate the switch surreptitiously by
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foot), taking care to attach the center lead
to the lug contacting the tip of the plug, and
the shield to the shank lug.

Pass the other end of the cord through
a hole in the side of the can, holding it in
place with windings of electrical tape. Con-
nect the center lead to one terminal of the
switch. About 1%2 inches from the end of
the wire, scrape off the insulation to permit
soldering of a wire tap to the braided shield.
Solder the other end of the tap wire to the
jack lug connected to the center contact of
the jack: another short wire connects the
other jack contact (the one making contact
with the tip of the phone plug) to the re-
maining terminal on the switch. If the switch
causes a bad hum in the tape recorder, check
these leads; properly wired, it provides quict
cut-off of the microphone.

Before placing the lid on the can, cut
two slots on the rim to clear the protruding
jack and wire.

You can, of course, use a “push-for-off”
switch but this keeps the mike live most of
the time and increases chances of accidental
garbling of the pre-recorded material on the
tape. The “push-for-on” switch recommend-
ed minimizes this risk.

Cute Queing. The only remaining prob-
lem is proper timing or cucing of the tape
during the interview session. One method
is to allot a specific time interval-——say 5 or
10 seconds—for each question and cach an-
swer; but this method requires that you keep
very accurate track of the time during the
interview. A better method is to use your
recorder’s index counter. On your sheet of
imarview questions note counter ranges cor-
responding to each set of questions and
answers. This will enable you to keep easy,
accurate check of the recording as it pro-
gresses. If your subject hesitates before an-
swering a question, usc the pause control of
the recorder to hold the tape movement for
a moment; otherwise the delayed answer may
not fit into the allotted blank space on the
tape. Also encourage your subject to give
quick, brief responses rather than lengthy

(Concluded on page 127)

Typewriter ribbon can (above) contains switch

and jack for microphone on-off switch.
Inside view (below)} shows construction de-
tails. Note black tape strips used to insulate
jack from can, and two notches cut in lid
permit it to pass over jack and shielded cable.

F3

One headset can be made into two with some
zip cord, wire hanger, and some rewiring.

RADIO-TV EXPERIMENTER



DX

1975

Was that his girl or a fish on 396 kc.? Fish can’t talk but . ..

By C. M. Stanbury 11

randi arrived here sharp at eight.

“Where's your soldering iron?” I stared

at the collection of coils and wires under her
arm. “lIs that what 1 think it is?”

“A power supply for your RAX-1." She
put it down on my work table.

"Where under the Earth did vou learn so
much about elgctronics?”

“From your magazines.” She pointed to a
stack of EXPERIMENTERS in the corner.
“Been practicing for a couple months. When
I do something, I know what I'm doing.”
She located the soldering iron. “And in a
few minutes you'll be on long wave.”

“And out of the All American DX
l.cague.”

Softly. “That's right.”

OcTOBER, 1964

The whole thing bugged me. Here was a
girl who never cared anything about eclec-
tronics or DX. and apparently didn't know
one end of a radio from the other. Now all
of the sudden she makes like a first class
technician. Just so she can stomp on Jack
Mevers. top banana of the AADXL..

“How long have you had this RAX-1"
She worked rapidly.

“Since 1970, the year Jack made me BCB
director for the League. Then he took one
look at this long-wave set and said that if |
ever used it. I'd not only be out of office, but
lose my League membership.”

“And you did what he told you. like a
good little boy.” Small with long jet black
hair usually drawn back into a pony tail, but
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sometimes she would let it hang down just
for me. Other times she would sit absolutely
still and starc at you with a look suggesting
M1. Pelee, that volcano which destroyed the
city of St. Pierre on Martinique.

I took a long deep breath. “The League
says what counts as a verification. Jack could
have all my QSL’s disqualified.” I didn't tell
her but I was also next in line for the throne,
if I played it cool.

“You male DX'ers think you're so smart,
how did you ever let a Frankenstein like the
AADXL start?”

1 fiddled with my log book. “About 10
years ago all of the DX clubs decided to
form a lcague. But some of the clubs were
just onc man operations, no constitution. no
clections or anything like that. So eventually
it turned into the dictatorship the thing is
now.”

She made a final defiant connection, then
Brandi found the wall socket and we were in
business. The receiver warmed up, down
into radio’s cavernous depths, high pitched
walcs. crashing spring static, dots and dashed
interspersed—then ZBB Bimini.

% /\\ 002
7 N\

“We are transmitting from a sealed under-
sea cavern. Soon Atlantis will arise . . .’

“That’s what Jack’s afraid of?” Brandi
pushed the volume up.

I nodded. With every new ID the AADXL
throne room slipped further out of sight.

She carefully tuned right on to 396 kc.

“Beacon ZBB is the island’s only radio
station.”

“And that's why the League banned all
long-wave DX?”

“I guess?”

She stared at the receiver and listened to
ZBB.

“Bimini is a part of Atlantis, the lost con-
tinent, they've found ruins of an Atlantis

temple on the island. According to some
clairvoyant down in West Virginia it was an
evil civilization which will rise again.”

Brandi laughed, mixture of fire and de-
tachment. “From their caves at the bottom
of the sea, I suppose.”

“Jack says 8 different planes have disap-
peared without a trace while flying over the
area, 6 from the USAF and 2 British airlin-
ers. He thinks Atlantis kidnapped them so
they could turn the passengers and crew into
agents.”

“But Jack won't put any of these theories
down on paper.”

“Everybody would think he was some kind
of nut.”

“They might be right.” ZBB faded. Our
antenna was merely three feet of copper wire
hanging to the floor. Brandi grasped it. used
her own body as an aerial, Bimini came in
loud and clear again. “What time is it?”
That way ZBB came in now you'd think
Brandi is Atlantis herself.

At my watch, “8:26.”

“We'd better hurry.” Brandi let go the
wire, the signal remained audible. “Where's
your walkie talkie?”

*The 99-mill job?" Hadn’t used this gadget
in over a year—didn't even know if it still
worked. Jack frowned upon non-listening
radio activities.

“Yes." Brandi glanced around the room
impatiently.

I motioned to a corner cupboard. She got
it, pulled out my BCB crystal and inserted
one of her own which barely fit.

“What are you doing?” A peculiar sensa-
tion in the back of my neck.

She pushed the On button, a deafening
feedback. Turned it off. “Set your receiver
for 396 kc. When Jack arrives, we'll really
push him over the edge.”

*“Jack's coming here?” Nightmare come
true.

“Called him just before I left home.”

“Did you have to carry it that far?”

“Yes.” Her volcano look can destroy most
men.

A knock at the door, again, louder. With
my walkie talkie Brandi moved swiftly into
the next room.

I began to sweat, Jack was pounding. He
could probably hear ZBB right out there in
the hall. I let him in.

A big man resembling the wrestler Hans
Schmidt. Without one word he moved cat
like to the radio table, picked up my

(Concluded on page 130)
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ouv may have known that there were
Ysuch things as tape splicers, and you
may have used one a few times, cither for
repairing a snapped tape or splicing a hank
of leader to a new tape reel. The splicer
however, can provide you with almost as
much recal hobby-time as the recorder iiself
will. It takes knowing how. and here’s some
inside info for you from an old pro in the
business.

What To Splice. It depends on what you
want to accomplish! ‘The splicer is a tool
of the editor, and therefore, you must know
how to usc it. Let's examine the basic
splicing method first. If you butt-join two
pieces of tape, the joint will produce a sharp
“click” as it goes passed the head. To avoid
this click, we cut both tapes ut a forty-five
degree angle and make the splice this way.
We then join the two pieces of tape and hold

the joint with a special adhesive-bzcked tape
called splicing tape. This splicing tape is
made with a non-creeping adhesive. If ordi-
nary pressure sensitive tape is used, the adhe-
sive will creep, or move, and when your tape
winds over itself on the take-up reel, the
layers above and below the splice will cling,
causing pulling, drag, and some odd effects
on the tape recorder,

To further avoid any creeping, we try to
cut a slight “waist” in the tape, trimming in
slightly at the top and bottom of the splice.
This trimmed waist can be done with a razor
blade, as can the cutting of the forty-five de-
gree angle on the tape. However, as your
tape is sensitive to magnetic effects, a blade
must be used which is completely free of
magnetism.

The Tools. While a careful cyc and a
sharp blade are often suflicient, there are

If you separate the wheat from the chaff in yourhome-made tapes
you'll come up with “professional” reels everybody will enjoy

By B. G. Waterman

Here is a home hi-fi stereo system designed to perform

‘‘professional” tape edifing with

OcTosir, 1964

top-notch avdio gear.
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commercial tape splicers that will mate the
tape ends, guide the blade, and hold the tape
to facilitate the operation. One firm pro-
duces a tape splicer in a varicty of price
ranges that not only holds the tapes, but
contains a sct of blades that trims the forty-
five degree cut, you press the tape over the
joint, and then it makes the trim for the
waist. This splicer is called the “Gibson-
Girl” and onc look at the waist trim can
explain the name.

Other tools you will nced are a wax pencil,
or greasc pencil to mark the tape where you
want to cut. A bright color that will show
well on the brown or black tape is best, and
most commercial recording studios scem to
prefer yellow, although white works just as
well,

Sometimes you misjudge the splice, and
get more sound than vou planned. To re-
move spurious sounds from a tape, a handy
device is a picce of Y&-in. Alnico magnet.
You can easily cement this to the back of
your wax pencil. and usc it as a sound eraser.

You will also require a spool of leader

With the amplifier still on, but with the reels not turning,
you can manually “‘rock’ the reels in either direction. This
way you can locate the ‘‘sound bursts'’ on the tape which
indicate the start of a word or a passage you want to cut.

Using a white or yellow wax crayon, make a mark on
the plastic (uncoated) side of the tape, using the playback
head-gap as a reference point. Cut here to make your splice.

tape. This is acetate tape the same size and
width as the magnetic tape, but with no
oxide coating, It provides silent periods
where you need them, and is also used at the
beginning and end of cach recl to prevent
damage to the recording tape ends should
whipping occur during rewind operations.

Finally, you will nced a bulk tape eraser.
This is a handy device, for while you can
crasc a tape by passing it through the ma-
chine, the bulk erascr does it better and far
faster.

So Let's Edit. First we must understand
the principles behind editing tape. The
simplest form of editing is by sound burst.
Most machines can be turned on but without
the tape turning. Record, in the normal
fashion, a sentence read from a book. Now
rewind and stop the tape somewhere in mid-
sentence. If you manually (and slowly) turn
the recl, you will hcar the burst of sound as
a ncw word starts. Before this burst of
sound, there is the silent space that occurs
between words. It is in this silent space that
we do the cutting! The faster the tape is
moving, obviously, the imore silent space
there will be between words., Professionals
use a spced of fiftecn-inches-per-second
(15 ips), about twice the speed of vour home
recorder. Don’t let this deter you however,
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for good sound burst splicing can be done
even at 3-34 ips.

To do your editing, remove the tape head
cover, and play the tape until you get to the
part you want to remove. Stop the tape at
the first word of the section to be cut out,
and then rocking the reels back and forth by
hand, locate the burst of sound that indicates
the first word. Rewind the tape just a little
bit, and using the grease pencil, mark the
tape directly over the head at this point. 1f
your machine is a three-head type, remember
that the first head at the left is the erase head,
the second from the left is the record head,
and the one at the extreme right is the play-
back head. Make all markings over the play-
back head. Now continue to play the tape at
normal speed until you come to the end of
the part you want to cut out. Again, locate
the beginning sound burst of the first word
after the part to be removed, and then re-
wind slightly and mark the tape again.

Now We Splice. Pull some slack from
the reels, and disengage the tape from the
spindle and idlers. Locate the yellow mark
on the tape, and set the tape in the splicer
so the yellow mark is centered under the
cutting blade. Make the first cut at an angle
of forty-five degrees. Now continue to pull
the tape from the rewind reel until you
locate the first yellow mark you made.
Again, place the tape in the splicer and make
the second cut. Press the splicing tape over
the joint, and trim the splice, remembering
to cut a slight waist if the splicer doesn’t do
it for you. Now rewind the tape on the ma-
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After a lengthy session of editing and spliz-
ing, the reel of tape sometimes consists of
more splicing than recording tape. To insure
break-free playbeck in the future, play your
splized-up reel on one machine into another
to re-record a mester that is free of splices.

Dor’t forget to clean and degauss the tape
heads when you finish o session so the ma-
chine will be ready for you when you next
use it. Use ¢ good commercial solvent to clean
hecds, remove oxide and stray wax marks.
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chine, and play through the splice to make
certain you have accomplished what you set
out to do. You can coatinue to cut bad
parts out of your recording in the same
fashion.

Watch Out! There are certain limitations
that are incumbent upon you in splicing and
editing. For onc thing, you can edit in one
direction only. If your machine is a half-
track, or quarter track type, after splicing
in one¢ direction, you would ruin this work
by splicing in the other dircction. It doesn’t
make much difference if only one track is
used, but record cach reel of tape in one
direction only.

You can check your recordings visually with
Reeve's Magna-See, which makes the record-
ed tracks visible for checking head alignment.

The other problem you will have is in
background music. Obviously, if you have a
continuous sound of music in the back-
ground, any editing such as we have de-
scribed, will be made obvious by the
discontinuity of the musical theme. Profes-
sionals will ordinarily record the voice first
on one tape, and then, while the voice is
played back on one machine, they add the
music score to another tape. By playing both
these tapes onto a third machine, they have
a perfect voice and music tape. Sound effects
are then made on another tape while this
combination tape is being played, and the
whole is combined on a final master tape.
If you have a stereo machine with sound-on-
sound facilities, you can record your voice

on one track, then using sound on sound,
add the music score to the second track.
These can be played onto one track of a
second machine, and you can add the cflects
now.

Duping. This word is a contraction used
in the trade, and means duplicating. If you
have spliced a tape extensively, you may
wind up with more splicing tape than record-
ing tape! To avoid any playback problems
with such a tape. make a dupe by playing
the original directly into another machine,
via patch cable without using speakers or
microphones. What you will finally have is
a copy of the spliced tape, but without the
splices.

Dubbing. In the movic industry, they say
that good background music is music that
the viewer is not conscious of. Similarly. in
using music on your tapes as a mood-setter,
consider the tenor of the material. and select
your music accordingly. You will undoubt-
edly be using disc records for such musical
effects. so choose wiscly. You will soon learn
that a change of music may often mean a
change of key with no modulation. The re-
sult is a challenge to the ear of the listener,
and is markedly noticcable. If you must
make such a change, slowly drop the level
of the music our and then increase the level
of the music in. Don't overdo the sound
effects either. Use subtle sounds, to enhance,
rather than dominate your tape.

Some Final Hints. If you have a two-
speed machine, and do your splicing at the
slow speed, you can shift to the fast speed
to get through a scction you aren’t interested
in. While the sound is somewhat garbled and
sounds like the famous TV chipmunks. you
soon develop an car for this and can hear
the words as they fly past. Because splicing
and editing is usually a great decal of repeti-
tion. it isn't always great fun for others who
are listening, and therefore. a pair of ear-
phones will help preserve peace in the family.

When you have finished your evenings
work. take the time to clean the excess mark-
ing pencil grease from the tape heads, using
a good solvent clcaner designed for this
purpose, and demagnetize the heads so they’ll
be ready for the next use. Replace the head
cover to protect the head arca from dust.

If it seems an awful lot of work for the
result, try it once, and check the results on
your friends. Good tapes are as different
from amateurish tapes as good professional
movies are different from the home movies
you have seen so often at friends’ homes, ®
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Mobal

By Julian M. Sienkiewicz
WA2CQL, 2W5115

Installing 2-way radio
transceivers in private
cars is as American as
hot dogs and soda pop.
CB’ers, hams and business
banders all share common

installation problems

f you are purchasing a mobile transceiver
you will find, included with your shining
new pride and joy, a complete and detailed
book of instructions on the various steps to
go through to install the unit in a vehicle.
This includes step-by-step details on how to
drill holes and other “nuts and bolts” data.
While these instructions will certainly be in-
valuable in helping you to achieve the status
of “going mobile,” they generally lack some
of the finer points of a custom installation.
Having installed a few rigs in my time, per-
haps you will find some of my observations
to be of value—as have numerous ham and
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CB operators to whom [ have given aid in
their moments of need.

Deciding on the Rig. Before we dig into
the family chariot, we might delhve for a
minute on the rig itself—after all you will
want to avoid (at all costs) the horror of
plunking out the hard earned sheckles for a
unit which is not suitable for your car! By
not suitable I mean that they simply cannot
be installed “nohow” in your vehicle.

Consider this, you hear of a great buy on
a rig and you promptly purchase it. Did you
stop to consider if the unit can be furnished
with power from your vehicle’s electrical
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system? It scems almost too obvious to tell
you that a 6 volt rig will not work in a 12
volt car (somebody once asked it you will
get twice as much output by running a 6
volt rig from a 12 volt system) and a 12
volt unit cannot possibly function on a 6 volt
system. Too obvious, true, but it has been
attempted.

Let us say that your chosen unit requires
the same voltage that your vehicle intends to
deliver, but what about the current drain?
Perhaps your rig requires 15 amps. but your
battery can only spare 5 amps for the unit.
Small foreign and domestic cars should be
immediately suspect of containing puny clec-
trical systems which might be finicky about
feeding a radio transceiver. One possible so-
lution: a transistorized transcciver, as these
require less power consumption than tube
modecls. Another possibility would be to try
installing an alternator to replace the gen-
eralor.

Another thing to think about is the physi-
cal size of the transceiver—that is, will the
thing fit into your car? Some cars (cven the
so-called “big"” cars) do not have a conven-
tent place to mount a rig. Better do a little
work with a tape measure before buying that
rig. If your car doesn’t offer much in the
way of under-the-dashboard mounting space,
you might think about placing the rig under
the front scat, in the glove compartment, or
in a vertical position along the wall in front
of the left front door (this is rough on your
legs, however). Possible alternate solutions:
a transistorized rig (they are usually smaller
than tube sets), a “small” tube set (the
Browning “Drake” is a good example), or
onc of the new rigs which mount in the trunk
and are controlled from the driver’s position
by a small remote control “head” (such as
the International Crystal models 750H and
1000).

Connecting the Transceiver. The actual
mounting of the transceiver (that is, the
bolting of the sct to the dashboard. or wher-
ever) will ‘be sufficiently covered in the in-
structional manual which you will get with
the set, and since each individual set has its
own particular problems, we won’t offer any
suggestions here. The connections to the
set, however, deserve some comment.

CB started it and the other mobile services
are soon to follow—a transistorized rig.
Unit shown is the Hallicrafters CB-5.

The Browning ‘‘Drake’ transceiver, designed
for those mobile CB operators who prefer
vacuum tube gear while enjoying the compact
size associated with transistorized units.

Regardless of what the instruction book
says, we have found that best power connec-
tions are made directly between the rig and
the battery, and using RG-8/U coaxial cable
to carry the power to the set. The shield at
the battery end of the cable is attached to a
ground spot on the car. At the transceiver
end of the cable, the shield and center con-
ductor of the cable are connected to the
transceiver’s power socket on the same pins
uscd with the original power wires.

If vour transcciver is supplied with a
gadget to allow you to operate the set from
your cigarette lighter, do not use such a de-
vice if your installation is going to be of a
permanent nature.

The cable between the CB rig and the
antenna can be type RG-58/U coaxial cable,
however its installation will depend on where
you decide to locate the antenna.

Locating the Antenna. Much has been
written on the best place to mount a mobile
antenna, and it all boils down to the fact
that the optimum spot is smack in the center
of the roof. For a 2 meter ham rig, where
the antenna is 12 inches high, this creates no
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Hu-Gains Model BPR bumper mount is ideal
for the mobile operator who hates to drill

holes in his new car. Stainless steel strap
fits any bumper without marring chrome.

problems. On the Citizens Band, where a
quarter-wave (“standard™) whip antenna is
over 100 inches long, this prospect doesn’t
seem quite as rosy.

The solutions are: use a shortened, or
“louded,” whip antenna in the center of the
roof: or use a full length whip in a poorer
spot, such as on the rear fender. If you don’t
want to drill mounting holes for the antenna,
you can use a bumper mount.

While the rooftop mounting will give gen-
erally better results than anywhere-clse
mounting. the difference is minor unless you
are planning an extremely critical communi-
cations system which must function in fringe
coverage areas.

If you decide on the roof mounting it will
be necessary to drill the hole for the antenna
mount right above the ceiling light fixture
(remove the fixture first). The cable to the
antenna must then be painstakingly “snaked”
through the ceiling padding, down through
the windshield corner post, and out under the
dashboard. A “snake wire” can be used to
aid this operation.

For rear mounting, the cable should be
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For those adverse to turning the family car
into an antenna farm, Antenna Specialists
type M-103 antenna permits simultaneous
operation on CB and the car's BCB receiver.

passed through the front of the trunk and
thence bencath the carpeting to the point
where the rig is to be located. You cuan use
your whip antenna to pull the cable through.
Also. most new cars have lots of room under
the door sills. Look into it. Do not solder
on the coaxial connector until the cable is
ready to be hooked to the transmitter, and
leave an extra foot of slack wire.

Here's a suggestion which will be of use
to those of you who will be operating in large
cities, where mobile antennas vanish in the
night when the car is not parked in a garage.
We have found that the addition of a Hy-
Gain Antenna Products type QD “quick dis-
connect”™ device will save you the expense
and bother of having to repiace a stolen
antenna. The QD sells for less than $3 and
will work with any mobile antenna. It is
attached with only a pair of pliers. The QD
permits you to remove your antenna from
its mount in a matter of seconds (without
tools) so that it may be locked inside the
vehicle, away from sticky fingers. It's also
handy if you would just as soon not have
an antenna on the vehicle during periods
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when the rig is not in use.

In Conclusion. Your mobile installation
is what you make it. 1f you do nothing more
than follow the instruction manual, you will
have a rather efficient, but undistinguished,
installation. With the aid of the foregoing
hints, you will have a customized mobile
station—more efficient, snappicr looking,
and casier to live with, than any other in
your arca. Be sure nor to let anyone else in

your area read this article, lest you lose your
unique status. |

Small CB transceivers fit neatly inside of
a glove compartment requiring no brackets.

Many mobile operators complain of high
E. F. Johnson

ignition noise interference.
markets a noise killing kit
connects to any vehicle's

ignition wires.

\_wgb’(\g 4

car’'s electrical system. Here, an
easily Radio ammeter-voltmeter kit gives
information than your car's idiot

The wise mobile operator keeps tak on his
Allied
better

THIS MONTH’S
COVER

It you would like to duplicate the CB instal-
lation shown on this month’s cover, here is a
rundown of the equipment used. | and 2 are the
components for the International Crystal 750-H
Citizen Band transceiver. The remote control
unit and speaker are mounted up front near the
driver and the “guts™ are stored in a neat cab-
inet in the rear or trunk compartment. The an-
tenna system (3) consists of //yv-Gains Model
BDY ball body mount and Hy-Guins “lify
Topper™ antenna. The car battery (4) is made
by Autolite and usually tound in Ford cars. And
just in case you're interested in the Model T
Ford, it is a Y2-scale model of the 1910 “Tin
Lizzie™ that's available from Hammacher
Schiemmer of New York for only $395.00.

L. —
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EIGO 2200
FM-Multiplex
Stereo Tuner

T WASN'T too long ago that building a

radio receiver or tuner meant only the
saving of a factory construction fee. Getting
the device to work properly was another
story. If you were an experimenter you had
the necessary knowledge to locate the mis-
takes and the test equipment necessary for
the required alignment. But if you were a
beginner—or didn’t have a bench full of test
gear—you often spent the wiring fee in hav-
ing a local service shop dig out the wiring
errors and/or aligning the device.

But how times have changed. FM Sterco
comes along and complex MPX tuner kits
designed to be trouble-free even for the new-
comer to electronics are commonplace. And
a perfect example is EICO’s Classic Series
2200 FM Stereo Tuner; for here is an MPX
tuner of which it can truly be said: "It will
work well the first time you turn it on.”

The Manuals. The 2200 stars out as a
beginner’s project with a new approach to
instruction manuals. In fact, there are three
instruction manuals.

The first is a pictorial book the size of an
artist’s sketch pad, 11x14 inches. Each pic-
torial represents only a very small part of
the total assembly. No pictorial shows com-
plex crossed leads or a jumble of compo-
nents. And each component for the individ-
ual pictorial is keyed to marks at the top of
each page—you pull out the required com-
ponents before you start each step.

The second book is the construction steps:
and even here is a new convenience. Instead
of a batch of multi-step pages that gets
buried under the project, the book folds out
into an easel that stands upright on the work-
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bench. Each page contains a minimum num-
ber of steps, practically climinating the pos-
sibility ot skip-stepping.

The third book is the maintenance manual.
Notice the word muaintenance—not align-
ment. This book is only needed for break-
downs after the tuner has been used. The
tuner does not require alignment (unless
you louse-up some of the coils).

At least two hours of worry-free construc-
tion time was saved because of the excellent
manuals. Total construction time (taking it
slow) was a little over five hours,

It’s Half Done. In keeping with the “be-
ginner approach” the tuner is a semi-kit. The
chassis and panel components are supplied
pre-mounted. The IF strip is supplied com-
pletely pre-wired and pre-aligned on a
printed circuit board. Actually, the user
wires only the rectifier, audio amplifier and
the MPX printed circuit board which uses
pre-aligned coils. The “front-end,” the heart
of any tuner, is also provided pre-wired and
pre-aligned: aligned, as you shall see, with
extreme calibration accuracy.

To further insure trouble-free assembly,
in addition to colorcoded wires of which no
two similar colors are in the same group,
the shielded (coax) cables are also multi-
color and at no time does the wirer work
with more than one wire of a given color.
(There is no such thing as: *‘use the shorter
black wire from hole B.™)

A great convenience is the component
packaging. which is keyed to the pictorials.
For example, when working on Figure 1 an
envelope marked “Fig. 17 contains only
those components used to complete Figure 1.
Even the hardware is packaged by size.
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Tuning Up. When completed, all circuits
except one is factory aligned. The single user
adjustment consists of tuning one coil slug
until a whistle (in the stereo mode) vanishes.
Unfortunately, this step requires a special
alignment tool which isn’t included with the
kit and we suggest you purchase one before
you start asscmbly. Then you can have the
thrill of firing-up when the last step is com-

IF strip (top, left) and MPX board (top,
right) are pre-wired and pre-aligned. They
fit neatly in pre-punched chassis (below).

pleted. (It would be nice it EICO included
this ten cent item in the kit.)

One of the first things you note when the
tuner is first turned on is that there is no
AFC—automatic frequency control. Since
the tuner is virtually drift-free there is no
need for AFC (a paid for convenience really
not needed). You are therefore assured that
if the station is tuned in properly you will
obtain optimum sterco reception.

To insure proper tuning a twin-bar tuning
cye is provided. A station is tuned dead
center when there is minimum spacing be-
tween the bars.

Stereo ID. Sterco program identification
is made via the tuning eye. A front panel
switch causes the twin bars to overlap when
a station is transmitting sterco. However,
the sterco indicator is used afrer the station
is tuned in. In a locality with few stations
this creates no problem. But, in a metropoli-
tan area with many stations it can be a first
class pain-in-the-neck to check every individ-
ual station that transmits stereo on occasion
(as opposed to full time stereo stations).

An unusual stereo tuning aid is the “audio

cut-out.” To avoid false sterco indications
(such as from noise) when using the tuning
cye as a sterco indicator, the stereo tuning
switch sets up an audio defeat. A true stereo
program indication occurs when the elcctric
eye bars overlap; then the switch is released
and audio restored. The mono or sterco
mode is selected by a switch.

Fine Points. Both the dial drive mecha-
nism and the calibration are excellent.
Though a tuning flywheel is not emploved,
a mechanical vernier drive and a multi-wrap
pulley insure backlash-free tuning. The
slightest rotation of the tuning knob is trans-
lated into a tuning correction.

The dial is calibrated both in frequency
and logging scale (0-10). and the calibra-
tion is excellent. Calibration marks are at
onc megacycle intervals and stations were
tuned in exactly on-frequency across the
entire dial. In the event component aging
changes the calibration it can be restored
by rotating the dial past the end stops: this
technique “slips™ the dial back into calibra-
tion (try it: it isn't mentioned in the instruc-
tion manuals).

Of course. the final criterion is the sound

Under chassis view of the 2200 shows spa-
cious layout without a ‘“‘rats nest’” look.

quality. and it is notably good. Channel sep-
aration is comparable to quality contempo-
rary tuners. The sound quality is “smooth.”
with no stridency even at high modulation
levels. At $92.50 in kit form you best look
over your shoulder as you lcave the store
with your EICO 2200 tuner—you're holding
the audio “steal-of-the-year™ in your hands.

For more information on the EICO 2200
FM-multiplex stereo tuner write directly to
EICO Electronics Co., Dept. 706, 131-01
39th Avenue, Flushing, New York.
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F YOU'RE among the ever growing group

of sterco enthusiasts who can see no good
reason to stack three or four electronic units
in order to enjoy Hi-Fi. since onc integrated
unit could do the job: Lafayette Radio’s
jull feature model LA-226C Sterco Receiver
may be just the item to grace your equipment
cabinet. We say full feature because the
1.A-226C offers more than just a sterco am-
plifier with an AM and MPX tuner packed
into one cabinet: in terms of flexibility the
receiver offers as many conveniences as most
component combinations.

Checking the LA-226C. Lecading off with
a 40 watt rating—20 watts per channel—
each amplifier delivered a tested 18.2 watts
at .2% harmonic distortion: the distortion
rising rapidly above 18.2 watts. Individual

LAFAYETTE LA-226C
High-Fidelity
FM-Stereo
Receiver

hass and treble tone controls are provided for
both channels. A friction lock insures that
once the optimum adjustment is made for
channels A and B a single adjustment varies
the tone settings of both channels equally.

Roth a loudness and rumble filter are pro-
vided. the loudness filter being somewhat un-
usual in that extra high frequency boost is
applied in addition to the low frequency
boost. Depending on your own taste the
extra boost may be pleasing or annoying.
While most find it pleasing, the extra high
frequency boost can be restored to normal
with the tone controls.

While the rumble filter does its job of re-
ducing turntable rumble, it is not a sharp
cutoff and some of the bass—though not an
objectionable amount—is also attenuated.

+5 TAFAVETTE LA-226C
0 STEREQ RECEIVER

o [ =3db 1200PS Ayt

bn] 1 RUMBLE FILTER-ON

2-5 7 TONE CONTROLS-FLAT"
Rated at 20 watts, the LA-226C 2 | -
delivered 18.2 watts at .2%
THD. Top graph shows effect 51 N 0K 2K
of rumble filter—cutoff is not FREQUENCY IN CYCLES PER SECOND
sharp and there is some at-
tenuation below 120 cycles.
Bottom graph shows LA-226C’s +20 CATAVETTE LA-226C
frequency response with tone - STEREO RECEIVER
controls set flat as indicated . 7
by front panel markings. 2410 WIHES

A w ——— A V4
Dashed curve is frequency re- 2 “t~o »
sponse with loudness ‘‘on.” &+5 S >
\\~_ -&;
& B2 WATTS ». ..
_5 TONE CONTROLS—FLAT
20 00 200 500 K 2K 5K 10K 20K
FREQUENCY IN CYCLES PER SECOND
OcToBER, 1964
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There is only one set of speaker terminals
per channel; the 8 or 16 ohm connection be-
ing selected by a switch on the rear apron.
A second apron-mounted switch provides
phuse reversal for onc spcaker (that's all
that’s needed).

For tests, or other purposes, a front pancl
switch selects outputs from channel A, B,
AB or AB reverse. Actually, the switch
doesn’t disconnect or change speaker con-
nections; rather, selection is done before the
volume controls.

An extra feature is the front panel mount-
ed speaker/headset selector switch and a
headset (phone) jack. No special connec-
tions are required for headset listening. You
just plug in the phones and set the speaker
switch to off. If, for some reason, you need
both phones and speakers simultaneously the
phones are left connected and the selector
switch is set to speakers on.

Both blend and balance controls are pro-
vided. The blend control is adjustable from
full stereo to full mono, and all points in
between. For example. should you object to
having a ping-pong eftect the blend control
can be used to mix a little of the two signals
together for a center-fill. The balance con-
trol simply adjusts the volume balance be-
tween the two channels.

Inputs and Outputs. Three external in-
puts are provided: an RIAA magnetic Phono
with a 470,000-ohm load; an equalized Ce-
ramic (crystal) phono, and an Auwuxiliury
such as for a tape recorder preamp. Test
found the external input sensitivity in RMS
to be: magnetic phono, 2.4 mv.; ceramic
phono, 28 mv.; and auxiliary, .148 volt.

An output for feeding a tape recorder’s
recording amplifier is also provided. This

EFFECTS OF TONE CONTROLS

Control I 20 ¢ps I 1 ke. I 20 ke.
Setting
Full Bass and
Treble Boost +14 db 0db +11db
Full Bass and
Treble Cut —10db 0db —18.5db

Tone controls have enough range to suit the
modest listener. Extreme boosts at the high
and low end can be obtained by switching
in the loudness control. Extra bass attenua-
tion can be had by switching on the rumble
filter. These are extreme cases and will not
occur when reasonably flat, good-quality loud-
speakers are used.

The LA-226C with its metal cover removed.

output is located betore the receiver's vol-
ume, tone und blend controls so that adjust-
ments to the amplifier don't aflect the tape
recordings.

Tuning and Reception. Both the AM and
FM section utilize a two-bar tuning “eye.”
When tuning is adjusted so the two bars are
as close as possible the station is tuned on-
the-button. The tuning eye also doubles as
a stereo broadceust indicator. When scarching
for a stereo program the “eye™ will overlap
on stereo broadcusts if the function switch
is set 1o stereo search,

A particularly cfiective AFC is provided
which locks-up even on very weak stations
if the tuning is anywhere near the station
frequency. Of course, while this might cre-
ate a problem when trying to receive a weak
station adjacent to a strong one, the AFC
can always be disabled; even with the AFC
off drift is negligible.

FM stereo reception is good—but consid-
ering the price of this receiver it is excellent.
You are going to hear sterco, but don’t ex-
pect extreme hair raising ping-pong effects.
The AM reception using the built-in ferrite
antenna is average—one is like any other on
the broadcast band.

Style and Cost. The [LA-226C is very
highly styled. Though it can be considered
a budget receiver there is nothing “cheesy”
about its appearance. The cabinet is solid,
with a finish that doesn’t look as if the spray
gun was just waved in the air—it's more
like baked enamel (it might even be baked
enamet).

At $189.95, good overall pertormance and
an abundance of useful features make the
LA-226C an auractive buy. Compared to
other stereo receivers that have similar fea-
tures and performance, the 1LA-226C offers
savings up to $200—the price of a pair of
bookshelf speaker systems and automatic
changer. L
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AUTO-DIMMMER
for your car

OCTOBER, 1964

By Carl Henry

Anyone who does much night driving
ends up telling himself the same thing
again and again. “I need an automatic head-
lamp dimmer,” he chides. And no bones
about it. this is truly one of the handiest
gadgets a driver can have on his auto. But
it's also expensive—or is it?

Thanks to a new semiconductor, it's now
possible to build a good automatic headlamp
dimmer for only ten dollars. The headlamp
control relay will cost about seven dollars
more. So. for seventeen dollars and a little
work, you can equip your car with an auto-
matic dimmer, as good as any on the market,
that will work well and e maintenance free.

Construction is simple and straightfor-
ward. There are no tricky circuits to cause
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Your automobile’s footswitch will be as useless as a handcrank

trouble, and installation in your auto is a
matter of only an hour’s work. Optional con-
trols can be added to vary both sensitivity
and time delay.

The Circuit. Before starting construction,
let’s take a minute to study the schematic
diagram for the Auto-Dimmer. The key to
the operation of the circuit is the photocell,
PCI. This is a variable-resistance cell which
automatically varies its resistance depending
on the amount of light striking it. In total
darkness, the resistance of the cell is about
2 megohms. But as the light on the cell in-
creases. the resistance of the cell decreases;
at 100 footcandles, the cell has a resistance
on the order of 1000 ohms.

The photoceli is used to supply bias to the
transistor, Q1. When the light “seen™ by the
transistor is sufficient to lower the, resistance,
the forward bias on the transistor increases
and the relay, K1. closes. The transistor thus
acts to amplify the action of the photocell.

=

B C
Qi \

The transistor relay in turn operates the con-
trol relay which dims the auto headlamps.
See schematic diagram of control chassis.
This second relay is necessary to allow the
manual footswitch dimmer to override the
automatic dimmer under any conditions.

The balance of the circuit consists of two
resistors, R1 and R2, which serve as cur-
rent-limiting resistances for the transistor.
Diode DI is necessary to protect the transis-
tor from surges caused by the operation of
relay K1.

Construction. The author built his auto-
matic dimmer on an old piece of printed-
circuit board that happened to be handy.
You can do the same if you have such an
item in your junk box. Otherwise, you can
wire the circuit on perforated phenolic
board and use solder lugs for the connection
points. Drill the board as shown in the de-
tail drawing, then mount the relay on the
board with 4-40 machine screws. Follow

NC CONTACT
NOT USED

. CENTER CONTACT

i

.#‘l NO |
ZL 1 CONTACT |

| k1

ok FROM AUTO BATTERY

Pictorial diagram of the Auto-Dimmer showing how wires interconnect the various

parts.

Exact parts placement and lead lengths are not critical.

However, it is

suggested that the builder follow construction details in this article carefully.
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once you have installed this light-sensitive semiconductor device

the mounting and wiring as shown in the pic-
torial diagram and photos. Punch the box
for the automatic dimmer. Mount the fuse
holder, switch and the grommet to hold the
photocell.

A picce of plastic tubing is attached to the
front of the box with cpoxy resin to act as a
light shield for the photocell. This prevents
extrancous light from affecting the dimmer
circuit. Mount the plastic tubing, then
mount the circuit board using two 6-32 ma-
chine screws. Stand the board from the top
of the box as shown.

Now finish the wiring. and connect a 5-ft.
piece of four-conductor cable to the proper
connections on the box.

Check-Out. You can now make a pre-
liminary test on the dimmer by hooking it
to a 12-volt source. When you are sure that
the wiring is correct, connect a 12-VDC
source to the dimmer, and turn switch Si
to Automatic. Relay K1 should operate if
there is enough light to see by. Putting your
hand tightly over the photocell should cause
the relay to drop out. 1f you have trouble.
double-check your wiring again.

After the dimmer passes this check, you

i sz s T

E PARTS LIST

- D1—Silicon rectifier {International Rectifier 2E4
ot equiv.)
F1—V,-amp fuse, 3AG
1—Fuse holder for 3AG fuse
J1—6-terminal barrier strip (Cinch-Jones 6-140 -
or equiv.}
s K1—S.p.d.t. relay (Potter & Brumfield RS5D
with 6-VDC coil)
K2—Multi-contact relay {(Potter
KRP11D-G with 12-VDC coil)
PC1—Photocell {Clairex CL-604L)
£ Q1—Pnp transistor; use either 2ZN654
{Motorola) or 2N241A (GE)
R1—470-ohm, 1-watt resistor
R2—47-ohm, Va-watt resistor
$1—S5.p.d.t. toggle switch
1—Octal Socket
1—Aluminum chassis box, 4"
(Bud CU2103A)
1—Scrap aluminum for control chassis, 5" x 7"
Misc.—Shield for photo cell, phenolic board,
rubber grommet, wire, cable, solder, etc.

& Brumfield

x 2%" x 2"

Estimated Cost: $17.00
Estimated construction time: 6 hours with instal-
lation
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The dimensions for the overall size of the
control chassis is not critical except for
mounting holes for relay K2 and 6-terminal
barrier strip J1  where cables connect.

are ready to proceed with construction of the
control chassis. Refer to the detail drawing
on punching the control chassis and the sche-
matic diagram for the control relay circuit.
The author used a piece of scrap aluminum
for the chassis, which he painted white after
punching it.

You may wonder about the need for a scc-
ond relay in this circuit. The answer is sim-
ple. The larger relay on the control chassis
can switch the heavy current of the head-
lamp circuit better, and it also allows the
driver to have complete control of the hghts.

As you can sce from the schematic dia-
grams, if the automatic dimmer holds the
headlamps on bright, you can dim them sim-

c#*
BRIGHT
HEADLAMP

(1]

R
BRIGHT 5 ,uT0 DIMMER I0AMP =
FOOT SWITCH =
0T CONTACTS
DIM
- O*  pim
F HEADLAMP
B -———0— - 3
Ea* J1 TERMINAL BLOCK  ~
TO DIMMER BDBOD
CHASSIS 2
2 BRERENNER
A AYDACHDREAFW
CONTROL SWITCH
# CONNECTIONS ON MR

TERMINAL BLOCK

Schematic diagram for the control chassis
mounted under the automobile’s hood. The
hot leads to the bright and dim headlamps
are cut. Then, ends that trace back to the
dimmer switch connect to terminals E*
and F*. The ends that trace back to the
headlamps connect to terminals C* and D*.
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ply by pushing the footswitch. The reverse
is also true—if the lights dim when they
should remain bright, the footswitch will
override the automatic dimmer and restore
the lamps to high beam.

After completing construction and wiring
of the control chassis, install it in your car,
and break the wires from your footswitch to
the headlamps through the terminal strip on
the control chassis. After doing this, check
your lights to see that they operate normally.
There should be no change in the operation
of the headlamps. Most important, if the
lights were on bright when you started the
wiring, they should still be on bright.

Install the automatic dimmer in your car,
either to your left or on the center of the top
of the dashboard. Be sure that windshield
wipers, windshield stickers, or other items do
not prevent the photocell from “seeing” the
road. Point the dimmer straight ahead and
level it.

Pick up 12 volts from the headlamp fuse
for power to the automatic dimmer. Con-
nect the other two output wires from the
automatic dimmer to the terminals on the
control chassis.

Final Test. Before giving the Auto-Dim-
mer a test road run, set switch S1 to Manual.
The lights should then work normally, and
so should the tfootswitch. Now switch to
low beam, and turn S1 from Manual to
Automatic. Assuming you are parked with
no street lights close by, the headlamps
should switch from low to high beam at once.
Note that you can always override the auto-
matic dimmer with the footswitch, and that

PLASTIC
LIGHT SHIELD

CABLE TO CONTROL *
RELAY AND — = %
CAR BATTERY

Driver’s view of the Auto-Dimmer mounted
to the left of the driver next to the wind-
shield. Final adjustment has to be made

during road test to aim ‘‘eye” correctly,

),

% -,
WIRES ADDED

REAR OF ™/
HEADLAMP —¥

View of the control chassis installed under
the hood of the author's car. Mount where
the unit will be accessible for inspection.

GROMMET

Inside view of the Auto-Dimmer showing location of parts.
Relay K1 is isolated from metal case by phenolic board.
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The heart of the Auto-Dim-

mer circuit is photocell PC1
which serves as a light-
sensitive, variable resistor
that controls the conduction
of transistor Q1. Light from
a distant headlamp drops
the internal resistance of
PC1 down from 2 meg-
ohms to about 1000 ohms.

[

Thus, a strong negative
bias is applied to Q1 and

NoLo—‘
K1
47 OHMS
St
VoLt [_ 4 5
FROM AUTO ¢ TO CONTROL o
BATTERY RELAY CHASSIS

the incident light in town is enough to hold
the lights on low beam.

No provision is made for variable sensi-
tivity. You can add this feature if you wish,
although in general it is not necessary. To
add this control, replace resistor R1 with a
100,000-ohm, 1-watt potentiometer con-
nected as a 2-terminal resistor. This will
give you a wide control over the light switch-
ing point of the circuit. At minimum resist-

|-.5'<|—— L

the transistor conducts
heavily drawing a large
current through K1's coil.
Result—relay is energized
providing a closed circuit
for the control chassis.
Numbers in parenthesis are
voltages with and without
Q1 conducting respectively.

ance on the potentiometer, sensitivity will be
at maximum.

The switching delay of the circuit can also
be adjusted to a different value. If you wish
to change the switching time, add a capacitor
between the base of transistor QI and the
positive side of the 12-volt source. You can
use from 0.05 to 1.0 uf. in this position—

- the bigger the capacitor, the longer the delay

in switching.

Detail drawing of the Auto-

5—1»6-'

T

: 1 - |

' .8D.

—— &l
Gk

Dimmer dashboard box.
Follow plans exactly in or-
der to fit parts in the box.
Be sure that no wires press
against relay K1's clapper
closing it continuously.

_.!

5""&? 8

%

_+-

6825D.

Uil

PHENOLIC BOARD

t
l I b— 2.25"——]

.4 Mount relay on phenolic
-+ board and then mount
board in box. Use an ohm-
meter to check that no

part of the relay is elec-

l; i is
—_t—1 - . ———-— 8 —1— above the box bottom by
} means of spacers to pre-

trically connected to the
chassis box. Phenolic board
raised about V4-inch

vent accidental shorts. Plas-
tic light shield is painted

OCTOBER, 1964

black to reduce reflection.
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Heathkit SB-300 Deluxe $SB Amateur Receiver

986 msoRIvan

LT

SB Receiver Kit

Complete linear coverage of 80 through 10 meter amateur bands

T'S TRULY amazing what quality the kit

manufacturers can offer at low prices.
A good case in point is the Heath SB-300
SSB receiver. At $265.00, it is superb from
any viewpoint, having practically all the fea-
tures and performance the average ham
operator could desire.

The SB-300 is what is known as a “fre-
quency meter receiver"—that is, its dial cali-
bration is so accurate it can be depended
upon for precision readings. For example,
if you've a sked on 3.825 mc. you just set
the dial to that frequency and there’s your
buddy (providing he’s on frequency). Or, if
you like to crowd the edges you can do it
within several hundred cycles and still be
certain you're inside the band.

Band Spread Plus. Unlike the usual re-
ceiver dials you're perhaps familiar with, the
SB-300 tuncs only the 80- through 10-meter
hambands in 500 kc. scgments; for example,
on 80 meters the receiver tunes 3.5 to 4 mc.;
on 40 meters, 7 to 7.5 me.: and on 10 meters
there are four bands starting at 28, 28.3, 29,
and 29.5 mc.

As you would expect, the bandspread is
phenomenal. At a moderate tuning rate it
could take up to two minules to tune across
the 80/75 mcter band—10 seconds if you
are in a hurry. Of course, the extra long
bandspread makes tuning SSB and CW a
pleasure. Since a frequency change of just
a few hundred cycles represents a substantial
movement of the tuning control, it is very
casy to scparate SSB or CW signals separated
by just a hundred or so cycles.

The Circuit. The entire line-up is: an RF
amplifier with its own preselector (not
coupled to the tuning dial—you peak cach
signal for optimum reception), a crystal con-
trolled heterodyne oscillator and mixer, a
linear master oscillator (LMO) and mixer, a
mechanical filter, IF amplifier, diode detec-
tor for AM and a crystal-controlled BFO and
product detector tor SSB and CW reception.
Naturally, an audio amplifier, and an adjust-
able 100 kc. crystal standard.

Sound like a rowtine ling-up? It is. The
extra is what Heath gets out of the circuits.
First, both a slow and fast AGC (automatic
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Designed t> be assembled by the
kit buiilcer, the RF and IF am-
plifiers are constructed on two
printed circvit boards (top]).
Completed receiver with hand
pointing out coil shields (be-
low). Maxe a check for short cir-
cuits fbetwzen coils and shields.

gain cantrol) is provided which is cffective
in all three maodes. it is particularly good on
SSB where the slow AGC position results i
reception witlout “pumping.” The AGC is
also the delayed type—helow a preset level it

affpe

Extensive shielding of
critical circuits contrib-
utes to excellent sta-
bility. Factory made
wire harness eliminates
rat’'s nest wiring un-
derneath the chassis.

Finger points to the
Llinear Master Oscilla-
tor (LMO) which is sup-
plied completely pre-
assembled and aligned.

vision is made for automatic control of the
anienma/converter
three “hot™ antenna jacks (plus a spare);
one is the regular antenna input: the remain-
ing two are for converter outputs. A chassis

connections.  There are




SSB
receiver kit

the instructions and layout are particularly
good, and we feel safe in saying that even
a beginner with little experience should be
able to have this kit working right off the
bat. (But, if you've never built anything
with more than one tube wait a while for the
SB-300—get a little more construction ex-
perience.)

The only major problem or difficulty the
beginner might have is in soldering the
printed circuit (PC) boards. If you use a
pencil tipped iron of less than 50 watts and
the wire type solder supplied, there’ll be no
strain. But. if you usc a solder gun or a
high wattage iron, or substitute a “heavier”
solder to *“get a better connection,” you'll
have nothing but heartaches from the PC
boards.

Most of the components (all the critical
components) arc mounted on two PC boards;
only the product detector and RF coils and
power supply mount on the chassis. The
LMO is supplicd completely pre-wired and
pre-aligned so no matter what you do your
assembly can’t affect calibration.

While there are many interconnecting
cables, they are all supplied in a single color-
coded harness and while the connections
look formidable they are perhaps the casiest
and quickest part of assembly. Just take
extra time to make certain you select the
correct color wire at each breakout.

About the only critical assembly—as
strange as it may scem now—is the dial
mechanism.  All the extra time spent on this
item will be more than made up for in final
performance (Heath doesn't make this point
too clear). The accuracy of dial reading and
tuning easc is directly proportional to the
effort put into the dial assembly. Since this
is next to the last step don't be in a hurry to
finish the kit. Check the dial operation sev-
eral times before you asscmble the front
panel. Once the panel is in place it's ncarly
impossible to correct the dial if you don't
like the “action.”

While this is a complex receiver by any
standards, the alignment is extremely casy—
in a way it's casier to align than an AC-DC
radio. If you don’t have an accurate signal
generator a darn good alignment can be had
by using the built-in 100 kc. calibrator and
a VTVM (you nuest use a VIVM). Heath
gives both the signal generator and calibrator
alignment procedures.

Our Viewpoint! How doces the final prod-
uct perform? Just GREAT! To print the
performance figures would be simply to re-
print Heath's specs. (You can look these up
yourself). An indication of the quality is in
the receiver’s stability. After a short twenty
minute warm-up drift is virtually non-exist-
ant. If the received signal isn't drifting you
can work through an entire contact without
touching the tuning knob. (Even on a quick
five minute warmup you can stick with an
SSB signal.) In short, if you're looking for a
good single-side-band receiver, and the SB-
300s spees appeals to you, you won't be
disappointed. L




Barry Appleman (left) and Andrew Palkovitz (right) are at home amid a complex of eight
Yagi antennas and rotators because they put them together on top of a Brooklyn museum.

Teen-age
Astronomers

Tune In the
Stars

Photos courtesy Three Lions

OCTOBER, 1964

his is a quict year for the sun, but this

brightest of our stars is likely to lose some
of its hottest secrets as a result. Brooklyn
teen-agers are listening to it as well as other
stars, and studying what they hear. They're
able to tunc-in on the stars because two
boys recently completed building a radio
telescope at the Brookyln Children’'s Mu-
seum. Installed in a roof obscrvatory there,
it is being used for teaching and student
research throughout the year.

The stars. the sun, planets, and other
extra-terrestrial sources in the heavens above
emit radio signals which can be detected
and recorded by a radio telescope. The one
in Brooklyn which Andrew Palkovitz, 16,
and Barry Appleman, 17, designed and built
over a three-month period, is an equitorial
mounted Yagi-type radio telescope operating
at o frequency of 220 megacycles. Both
teen-agers are students at Brooklyn Technical
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This 0-5 millivolt Weston recorder graph
donated by Bell Laboratories plots emissions
from planetary and stellar radio emissions.

Once assembled, the many components of the
telescope need frequent checking and align-
ment. Here, an EICO 460 oscilloscope is used.

High School, and they built the complex
electronic listening device as a project. In
the process, they mounted eight Yagi an-
tennas on the Museum’s roof. These highly
directional antennas detect the signals from
the heavens and transmit them to various
components and electronics systems inside in
the observatory.

The entire complex scheme was put to-
gether by the boys, assisted by Joel Stewart
Levine, head of the Museum’s astronomy
department. An 0-5 millivolt pen recorder,
donated by Bell Laboratorics, detects and
graphs the signals. Other electronic devices
include a radio frequency amplifier and con-
verter coupled to an intermediate frequency
amplifier. A 1962 grant from the National
Science Foundation financed Mr. Levine's

Among the many complex electronic compo-
nents of the telescope is an intermediate fre-
quency amplifier being worked on by Barry.

£

Studying data recorded on previous day, Andy
and Barry mark graph for time and anlicipated
sources during the ‘‘year of the quiet sun.”

initial research work with a radio telescope
at Yale. Currently, a similar grant at the
Museum is supportng the projects of the
teenage astronomers.

Because they would like to know more
about the temperature of the planets, these
students are studying planetary radio emis-
sions for clues. Effects of the ionosphere on
radio signals from outer space is another
project. Locating and mapping radio sources
in the sky is a daily labor of love for these
young scientists. But much young curiosity
centers on the sun itself. Because it is having
less solar eruptions and fewer storms of sun-
spots than usual, its radio signals are coming
through clearly. Hance, observation of it by
ear is likely to be no more shattering than
listening to the Beatles. s
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Photos courtesy of Three Lions, Inc.

FEEDS
ISELF

The head assembly on the
robot’s only arm has eight
white teflon balls that ac-
tivate microswitches when
depressed. The balls are
spaced so that when placed
over a wall plate of an
ordinary wall receptacle,
the four inner balls (see
photo left) are depressed
and AC prongs (pointed out
by top finger) makes con-
tact. Two battery packs
{lower left} each contain
six batteries and serve as
the robot's power supply.
Logic circuit boards (see be-
low) packed with electron-
ic parts do most of the
“thinking.”” Here, the robot
determines when it is hun-
gry—a calorie countdown.

oaming through the halls and offices of the Applied
Physics Laboratory in Johns Hopkins University is a
100-pound robot that looks like a hatbox and can accom-
plish most amazing feats—Ilike feeding itself. When its 12
silver-cadmium batteries get weak, the robot has the “brain”
capability to guide the robot in a search for a 115-volt wall
receptacle, plug itself into the power line, and take on a
charge. Furthermore, there is a special senser system that
stops the robot at the top of stairs or platform edges. And,
if its only arm catches in a wire or ratling, it has the brains
to think its way out. —J. Sienkiewicz
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When a wire snarls on the robot's arm, it
will not run off and drag the physics
laboratory with it. Robot has “brain' cap-
ability to free itself in such instances.

w

-
Y

A special telemetering conscle monitors
the robot's actions at a distance. Left,
robot is feeding on a simulated wall outlet.

Close up view of robot showing the control
panel. Meters and lights indicale robot’s
health—on/off switch is for humcn comtrol.

OcTOBER, 1964

As much as it would like to, the robot
comes to a halt at the top of a stairway and
lets the pretty Miss escape. Mechanical
sensors prevent the robot from falling.

No corner is sacred to the snooping habit
of the robot in its search for wall outlets.
Scientists at work are very often surprised
as the robot pokes into nooks and corners.
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bridge

Designed to be built for use
with only one—either a 52-
ohm or a 75-ohm—coaxial
transmission line, many of the
available SWR bridges can be
simply modified to switch-
select either impedance desired

he standing wave ratio (SWR) of an
Tantenna transmission line is a measure of
the efficiency of the antenna system. A low
SWR, ideally 1:1, is highly desirable and a
good indication that your antenna is radi-
ating almost all the radio frequency energy
fed into the transmission line from the trans-
mitter. For this reason, SWR bridges have
become a very popular accessory in ham, CB
and commercial radio stations. Many wired
and kit-form SWR bridges usable up to 1
kilowatt of RF power are readily available
from $10 to $30—but most of them are de-
signed with a fixed impedance limiting their
use to an antenna system with a correspond-
ing impedance. To get proper readings on
the SWR bridge, it must not disturb the
impedance of the transmission line in which By Fred Blechman, KOUGT
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The standard-size slide switch (left) s
too large for this modification but a minia-
ture switch with a small bracket is ideal.

Both the 100- and the 150-ohm resistors fit
compactly into the available chassis space.

it is placed. But you can make a simple
modification, for less than a dollar, that will
give your SWR bridge dual-capability appli-
cation with both 52-ohm and 75-ohm im-
pedance transmission lines.

Most recady-made bridges are designed for
use with 52-ohm coaxial transmission line,
such as RG-58/U or RG-9/U. If these
bridges are used with common 75-ohm
coaxial transmission line such as RG-59/U
or RG-11/U (typically used with simple
dipole antennas, or in combination with a
balun coil for folded dipoles), the bridge
meter reading will be sadly in error. Also,
the improper bridge impedance will probably
create a higher SWR on the transmission line
because it is mismatched to the line. Most
SWR bridge kits do furnish the builder with
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The miniature switch and bracket are held
by a small nylon clamp while they are ce-
mented in place next to fhe 150-ohm resistor.

The switch toggles project through holes in
the back cover which is marked 52 and 75.

a choice of resistor values so the bridge can
be built for use with either 52-ohm or
75-ohm coaxial transmission lines—but not
both! But with the simple addition of two
switches and two resistors your bridge can
have the dual capability of operating with a
52- or 75-ohm line switch selected.

Switch it. This moditication is based on
the switching arrangement on the Lafayette
TM-58 SWR Bridge and RF Power Meter.
It is one of the few units available that has
switch-selection of the impedance. A sclec-
tor switch is placed at each end of the bridge
measuring section; these switches select the
proper resistor values to make the bridge
impedance match the transmission line im-
pedance. But the Lafayette HE-72 SWR and
Field Strength Meter, although a more inex-
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This schematic of the typical SWR Bridge

— MODIFICATION —
circuit shows the resistors to ground at
each end of the channel. The switching |
arrangement that modifies the circuit for
increased convenience is seen in the insert. @_
5200=— \—=75Q
',ﬁ- 1500 10000
+
- I'oo' - 1500
-— FWD. =

XMTR. (@

150n

pensive instrument, can also incorporate the
switch-selectable impedances. The unit's field
strength meter section is not at all affected
by the changes to provide switchable im-
pedance. Although the HE-72 is illustrated
here, the Allied Knight-kit P-2 SWR/Power
Meter, Heath AM-2, Heath HM-11, and the
Monarch FSI-3 SWR and Ficld Strength
Meter also can be converted to dual-capa-
bility by the same technique.

Construction. All you need to modify the
HE-72 are two slide switches, two 100-ohm
l2-watt composition (not wirewound), re-
sistors, a small scrap of aluminum sheet,
some good cement (epoxy) and a short
length of insulated hookup wire.

After removing the back of the unit, you
will find a 150-ohm resistor at each end of
the channel, connected from a chassis-
grounded fug to the end of a small pickup
rod. Install one slide switch at each end of
the channel near this resistor. On this unit,
miniature slide switches * must be used, or
the back will not fit on. By mounting each
switch to a small right-angle bracket made
from scrap aluminum, and then cementing
this bracket to the side of the channel, the

# Author used the Lafayette SW-104 miniature slide
switch. Any slide switch that fits the unit you are
modifying will be suitable at low power levels.
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switches can be positioned so the switch
toggles will project through the back cover.

After the cement has dried, unsolder each
of the 150-ohm resistors from the small rods,
and solder them instead to the bottom lug of
cach slide switch. Solder a short insulated
wire from the center lug of each switch to
the small rods from which the resistors were
removed. Now solder the new 100-ohm re-
sistors from the top lug of each slide switch
to the same ground connections used for the
150-ohm resistors to complete the rewiring.

Small holes can now be cut in the back
cover for the new switch toggles to project
through. Replace the back cover and mark
the switch positions “75 ohms” on the 100-
ohm resistor side and **52 ohms” on the 150-
ohm resistor side.

Some Tips. In modifying other units, you
might be able to use less expensive standard-
size slide switches. The same procedure can
be followed with all SWR Bridges that use
the typical channel-insulator-rod construc-
tion.

With the modification complete, the bridge
can be used with any common antenna sys-
tem that uses coaxial transmission line. Just
set the switches to the line impedance and
record an accurate SWR—conveniently. B
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By Tom Kneitel
K3FLL/WB2AAI

Despiie what many people will tell you
about the Citizens Band being a blight
on humanity, it must be nevertheless ad-
mitted by all concerned that CB was the
inspiration for the latest popular piece of
electronics gear—the transceiver, such being
the name for a single unit containing both a
transmitter and a receiver, generally utilizing
components which are common to both
circuits.

Not that transceivers hadn't been around
long before CB came along in the late 1950,
they had been with us for years in police,
taxi, and other two-way commercial radio
installations. CB brought to life the compact,
stylish, versatile, and low-cost version of the
equipment.

Realizing the amazing flexibility and mar-
ket appeal of the newly reborn transceiver,
a number of electronics manufacturers took
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52.0

53.0 54.0

the hint from the CB folks and brought out
transceivers designed for the amateur radio
market, concentrating most of their efforts
on the 6- and 2-meter bands. It should be
noted that the 2-meter transceivers have been
widely accepted by Civil Defense authorities
and by the constantly growing numbers of
Novice class operators who populate the
band. Six meters, strangely enough, attracts
a majority of the more than 30,000 ham
operators who “graduated” to the ham serv-
ice by way of CB. Transceivers are popular
because of their ease of installation and
operation.

Transceiver Features. Basic features of
many transceivers are combination home/
mobile units with 12VDC/115VAC or
6VDC/115VAC power supplies, a keenly
peaked noise limiting circuit, push-to-talk
microphone circuit, high efficiency modula-
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Power

{
No. of Pgev:: Xtal Suppiy!
Manutacturer Model Tubes Band (watts) Squeich VFO Spotting Included
CLEGG 99'er 10 6 8 NO NO YES 115
4CLEGG 22'er 13 2 18 NO NO YES 12/115
"CLEGG THOR 6 18 6 50-60 NO YES NO 115
CLEGG VENUS 21 6 852 NO YES — 115
GONSET SIDEWINDER 3 2 20? NO YES — NONE
GONSET G-50 12 6 48 YES YES YES 115
GONSET Communicator 4 18 2 24 YES NO YES 12/115
GONSET G-76 18 6 100 NO NO YES NONE
HEATH HW-29A 5 6 5 NO NO NO 115
HEATH HW-30 5 2 5 NO NO NO 115
HEATH HW-10 15 6 102 YES YES YES 6/12/115
HEATH HW-20 15 2 103 YES YES YES 6/12/115
LAFAYETTE HE-458B 8 6 14 YES NO YES 12/115
OLSON RA-570 n 6 15 YES NO YES 12/115
POLYTRONICS POLY-COMM 6 15 6 18 YES YES YES 12/115 )
POLYTRONICS POLY-COMM 2 19 2 17 YES YES YES 12/115
UTICA 650 13 6 22 YES YES YES 12/115
UTICA 652 1n 2 15 YES NO YES 12/115
WORLD RADIO TC6A 6 6 5 NO NO NO NONE

1. 6—6VDC; 12—12VDC; 115—115VAC.

Clegg 99’er

Gonset Sidewinder

P

i,
||i§"r;,:f "
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2. Peak-Envelope-Power.

3. Output power.

Clegg 22’er

Clegg Thor 6
%

" : ' w),

v'@ «

Gonset G-50
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tion (often with adjustable gain), “channel
RushRtolguBnica spotting” (which allows you to rapidly adjust

Talk .
2 ® Notes your transmitter frequency to any frequency
__No $153.95 being received. built-in  loudspeaker, “S”
__YES 239.50 meter, panel lights, and pi-network trans-
__NO 349.95 . ___ mitter output to permit loading into various
NO 450.00 )S(tsa!; spotting not necessary;  untenna impedances. A recent innovation
. - : has been the introduction of single sideband
VES SHEIE )s(tsaé Z;;o:tr:\'%i;%trsrequlred. ( “SSQ") transceivers t'o .meet the demands /
NO 367.30 for this popular transmission mode.
~ NO 200.95 Buying a Transceiver. Certain trans-

YES 451.32 Also includes 80, 40, 20, 15, ceivers were designed for interchangeable
' and 10 meters:VFO on Lower home station and mobile use, while others

bands are suitable for operation in only one type

NO 44.95 Kit; regen-receiver. of installation,
NO 44.95  Kit; regen-receiver. If you're looking for a mobile transceiver,
YES 199.95 Kit. you will find that a unit which has some pro-
YES 199.95 Kit. visions for mounting under the dashboard
will be a plus—these provisions might be an
YES 119.85 actual mobile mounting bracket which is in-
YES 139.98 cluded with the set, or it could be holes
YES 329.50 drilled in the cabinet for the installation of
YES 348.50 an optional mobile mounting bracket. Be
certain that your mobile transceiver has
:é: :gggg push-to-talk. or that a “PTT” circuit can be
NO 39.95 added without too much trouble. because it

is virtually impossible to safely navigate a car

Gonset G-76

Heath HW-29A
Heath HW-30

Gonset Communicator 4

Heath HW-10

Heath HW-20
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while trving to manage a steering wheel,
microphone, transmit/receive switch on the
front panel of a transceiver, and possibly a
gear shift (remember those?).

Mobtle units should be chosen which are
compact enough to allow passengers sitting
in the front seat to have leg room, and you
must also select a unit which will give a
pleasant appearance when installed in your
car (especially if there is wifey to contend
with).

A squelch circuit is handy if you intend
monitoring a club or net frequency for long
periods of time while no stations are trans-

106

mitting.  Under these circumstances, the
crackle and hiss of background and ignition
noise can be very annoying. A squelch cir-
cuit permits you to leave the receiver on,
silently—only to be heard from when a
signal comes onto the frequency you are
monitoring.

For a base station, the requirements are
far less demanding. You are not necessarily
concerned with the compactness of the unit
(unless your wife has your ham operations
exiled to the top of the closet or a remote
corner of the kitchen). One thing to keep
in mind when selecting a home station—you

Olson RA-570

Utica 652

World Radio TC6-A

(Continued on page 132)
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PROPAGATION FORECAST

for October/November 1964

By C. M. Stanbury II

ROUND October 1st world-wide radio
reception will reach a peak. Summer
static will have disappeared in most parts of
the U. S. and Canada, while ionospheric
absorption will be almost nil at night due to
that minimal sunspot count. At the same
time the 25- and 31-meter bands will still be
useful during hours of darkness. Therefore,

volves once on it's axis every 27 days, a kind
of cycle is set up. If conditions are good on
September 10, they will also be pretty good
on October 7. This pattern has absolutely
nothing to do with atmospheric static.

Here is a list of six especially hot targets
to shoot for during September and October:

crowding on lower frequencies will not be Country Station Frea. Ke. Ei
a major problem until mid winter. Add to | .. AR, Delhi BT 0930
this continued good reception from below the  Pakistan R. Pakistan, 11,674 0835
equator and we have a few weeks of golden  Nethesiand T ld Rodio,  800°  Evenings
short wave conditions. Antilles Bonaire .

We said the peak will occur around Octo- Menaco T’L";nvff'c';’,f?d'“ 720 030
ber 1. But exactly when it happens depends Luxembour Rl e 9% ot
upon those sunspots (if any) on that face of 2400
the sun which faces earth. As the sun re-  “p.gadcast Band. | Long Wave.

0 0 0 0 1 1 1 2 2
LOCAL 0 -3 6 -9 2 5 8 1 4
TIME 0 0 0, 0 0 0 0 0 0
; 0 'l 1 0 '} Il 0 '] A 0 ) 'l L 9 L 4 0 ! 0 4 0 0
Europe, North T
Africa, & Near |€—49, 61, —> |« 19—>{€—25, 19—>|€49, 31>}€—149, 41—
et (41,25)
South Africa  |€50 60->{€49, 41>}« 41 >le——25, 19——>«31, 41> €41;31>|<60, 90>
43 (60,25) | 25
Asia (except  le——41, 31——>je— 25,19—>|< 41,31,25,19
Near East)
South Pacific  |€31, 499-4460,49,>t¢—31, 25—>{€¢——25—>|¢—25, 19—
(90, 31) |
Latin America [€——60, 49—>|€4931>1€ 25, 31 ——>le—90, 60—
| 3 | |

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 prediction table is given in standard fime at the listener’'s location
which effectively compensates for differences in propagation characteristics between the east and west
coasts of North America. However, Asia and the South Pacific stations will generally be received strong-
or in the West while Europe and Africa will be easy to tune on the east coast. The short-wave bands in

brackets are giver as good second choices.

White's Radio Log now lists many new short-wave stations in its improved Short-Wave Section. You can
use the Crystal Ball propagation table to determine your chances of hearing a given station. If the sta-
tion broadcasts on more than one frequency, you will know which one will offer the best possibilities.

OCTOBER, 1964
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By Homer L. Davidson

Most traps and alarms are de-
tected by the expert burglar,
but he will be thwarted by the
lack of wires or electric eyes
in this capacity actuated alarm.
A babysitter can hang it on a
door knob and easily adjust it.

— I
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Ever been bothered with a peeping Tom.
a shy burglar. or an unwanted intruder?
Then build the Black Box Alarm and be pro-
tected! Hang the Black Box on any metal
door knob—in a hotel, motel, or your own
home—and the alarm will sound the minute
someone grabs the knob from the other side.

Place the Black Box in an open window.
and anyone approaching the window screen
triggers the unit. Lay the capacity metal
plate near vour valuable possessions, and the
alarm sounds off whenever an intruder draws
near. The unit will cost you less than $15
1o put together—a small price indeed for the
positive protection it offers.

The Circuit. Basically. the alarm consists
of three transistors: Q1 is an oscillator, while
Q2 and Q3 act as amplifiers to drive the
relay. Capacitor C1 is connected to jack J1
and couples the capacity plate to the base
circuit of QI. Jack J2 couples a common
ground to the Black Box ground system. A
trimmer capacitor (C3) and a choke (L2)
in the emitter leg of Q1 control the point of
oscillation.

Q2 and Q3 are conventional amplificrs
with a sensitivity contral (R3) in the col-
lector circuit of Q2. The collector of Q2
and the base of Q3 arc tied directly together,
while an 8000-ohm relay appears in the out-
put leg of Q3. Capacitor C5 is an clectro-
Ivtic capacitor which eliminates relay chatter
and provides smoother relay operation,

The whole unit is powered by one small
9-volt battery (B1). Whenever a person or
a large animal comes near the capacity plate.
Q1 is triggered into oscillation. Q1's output,
meanwhile. is amplified by Q2 and Q3. The
output of Q3 is fed into the relay, which will
close and cause the buzzer to sound when-
ever the signal from Q3 is strong enough.

Construction. Start by mounting all of
the larger parts as shown in the photos; parts
placement isn’t at all critical. Wire the
smaller parts into the circuit as the unit is
being put together. To avoid errors, it's al-
ways best to mark off on the diagram as the
various components are wired in.

If vou begin with the oscillator coil (L1),
you can solder the small components to cach
terminal. Be sure that the bottom end of
the coil (terminal 4) goes to a common
ground point, and that the tap on LI (termi-
nal 3) is connected to L2 and C3. Take an
ohmmeter. if handy, and measure the re-
sistance between terminals 3 and 4 on the
ascillator coil. This resistance will be ex-
tremely low in value, while the top half of
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S1Cl Ca4 Kl

Ql R3/S2 12 LI

Transistor oscillator coil L1 is the fixed coil
in the oscillator circuit. L2 is adjustable to
provide increased sensitivity. The trimmer
screw of oscillator circuit capacitor €3 is con-
veniently located on the front panel to pro-
vide easy adjustment to bring on oscillation.

S
C3
BUZZER

the coil (between terminals 1 and 3) will
measure around 4 ohms. Note that there are
two terminals on the coil that aren’t used:
these are the ones from the primary wind-
ing.

Once you have the coil and the other oscil-
lator components properly wired, you can
install transistors Q2 and Q3 and their asso-
ciated parts. These include the test switch
(S1) and resistor R in the base circuit of
Q2. as well as resistor R2 and potentiometer
R3 in the base circuit of Q3.

Its alwayvs best to adjust the contact points
on the relay coil before it's wired up. Un-
screw the mounting bolts and remove the
relay from the perforated board. Take a
piece of typing paper, rip it in half, and
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insert one piece between the armature leaf
and the coil magnet assembly. This done,
insert the other piece of paper between the
bottom adjustment control screw and the leaf
contact point.

Now adjust both contact screws so the
paper will just slide in and out easily. Next,
remount the relay coil on the perforated
board. Finish construction by soldering in
the small electrolytic capacitor and the
buzzer itself.

Testing the Black Box. After the alarm
has been completely wired, go over your
work again just to make sure there are no
errors. Solder the battery plug to switch §2
and ground; note that the negative lead goes
to 82. If a milliameter is handy, insert it in
series with the negative battery lead and S2.
The unit shouldn’t pull over 1.5 ma. when it’s
operating unless there’s a short or a wiring
€eITor.

Turn S2 on and rotate R3 until the relay
closes and the buzzer sounds. Now turn R3
back until the buzzer quits, then throw SI
on. The buzzer will also buzz at the point.
Now tighten C3 until its plates are as close
together as possible. Run a lead from the

@TO METAL PLATE

i al

free end of C2 to a water pipe or other suit-
able ground. In addition, attach a lead from
a I-ft. square metal plate (an old chassis
bottom plate is ideal) to the free end of C1.

The buzzer should now sound whenever
you put your hand near the metal plate. If
necessary, back off C3 or adjust the slug on
L2 to control the point at which Q1 goes into
oscillation. You can also vary the setting of
R3 to control the triggering of the relay
coil.

Setting Up. After the unit has been
tested to satisfaction, mount the perforated
board on the front panel of the meter case.
The top half of the front panel was sprayed
red with a small can of spray paint to finish
off the unit and cause the decals and the
lettering to stand out.

Two small phone jacks are mounted in the
back of the case. The top jack goes to one
end of capacitor Cl, while the bottom jack
connects to the free end of capacitor C2.
It’s best to use long flexible wire leads when
making these connections.

Next. cut a plastic or cloth belt to 12
inches in length and tape thin brass or copper
stock to the inside of the belt material. Solder

Ql
GE-2
L2pH ® s

TEST
SWITCH

BUZZER f@f

TO GND'
Bl

IR

-—
v

z
(3]

[\

_; SENSITIVITY
————————— CONTROL

s2

Capacitance between an intruder and the metal plate or strap is
coupled to oscillator transistor Q1 through iack J1 to trigger the circuit.
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Although its circuit is deceptively simple, this capacity operated
relay is a real watch dog; hang it on a door knob or sit it in a
window—it!ll tell you the minute someone approaches nearby

Construction is
larger components on the perforated board.

started by mounting the

a length of flexible wire to one end of the
slim stock metal and conncct it to jack J1.
Now when you wish to hang the alarm on a
metal door knob, you can use this metal belt
instead of the metal plate to set off the alarm.

Other Notes. The three transistors used
in the alarm circuit are the type GE2. If
you have a transistor tester. use the best of
the three transistors in the oscillator circuit.
Assuming you can’t obtain the GE2s or
don’t have them in your junk box. you can
use 2N213 for Q! and Q2 and a 2N217 in
the relay circuit (Q3).

1.2 was a standard 1.5 millihenry choke in
the author's model, although a homemade
unit can be used. One can be made by taking
15 feet of No. 36 cnameled wire. or smaller,
and scramble-winding it over a 10-megohm,
5 -watt resistor.

Sensitivity control R3 should always be
turned up until the relay energizes and then
backed off a little until the relay armature
drops out. The buzzer will come on when
the relay is enecrgized and will quit at the
point of drop out.

e ——— - POT PR F P LU

B1—9-volt battery (Burgess 2N6 or equiv.}

€1, C2—.1-mf, 75 volt ceramic capacitor

C€3—4-80 mmf trimmer capacitor

C4—.05-mf, 75 volt ceramic capacitor

C5—2-mf, 15 wvdc electrolytic capacitor i

J1, J2—Miniature tip jacks ]

L1—455-kc transistor oscillator coil (Miller 2020 |
or Stancor RTC-9079) H

L2—1.5-millihenry iron-core r.f. choke (Miller |
70F153Al or Stancor RTC-8524) H

Q1, Q2, Q3—GE 2 or equivalent (see text) i

R1—270,000-0hm, /4 -watt resistor |

R2—22,000-chm, Yi-watt resistor i

R3—50,000-chm potentiometer with s.p.s.t.
switch $2

K1—S.p.d.t. relay, 8000-ochm coil {Sigma 4F-
8000-S/SIL)

$1—S.p.s.t. toggle switch

$2—S.p.s.t. switch (on R3}

1—Buzzer (Calrad CB-1.5 or Burstein-Applebee
22BS51) 1

1—6%" x 3%"” x 2" bakelite cose (Lafayette |
MS-216 with MS-217 cover, or equiv.) i

Misc.—Pointer knob, battery plug, phenolic |
board, cloth belt, spare chassis bottom plate, ©
wire, cable, connectors, hardware, solder, etc.

: Estimated cost: $21.00
{ Estimated construction time: 4 hours
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J2 is a ground jack which couples the
alarm to a common ground. A metal radia-
tor, a furnace duct, or a water pipe can all
serve for this purpose. Naturally, the alarm
works best with this lead connected to a good
ground.

When the capacity plate is used. L2 may
have to be adjusted for more sensitivity. It is
casier to adjust the oscillator coil than C3.
(3 will give a greater change. while the oscil-
lator coil adjustment is finer and slower.

To find out whether the oscillator is work-
ing. turn on a small table radio near the
unit. With capacitor C3 turned all the way
in. an oscillator hum should be heard around
700 kc/s on the dial.

If you still have trouble, throwing test
switch Sl on grounds the output of the oscil-
lator and thus enables you to check out the
remainder of the circuit. If trouble does
exist, you might check the resistances of the
relay and oscillator coils for possible open
windings. You might also try resetting the
contact adjustment on the relay points to get
a clean buzzer sound. B
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100 HOT?

To keep your soldering iron
“lukewarm” when

not in use, call on a diode
in a half-wave circuit

to beat the heat

By James A. Fred

112

SOLDERING IRON

O YOU have trouble keeping your sol-
D dering iron warm? Yes! I said warm.
Most people prefer their soldering irons
hot, but my pencil soldering iron gets so hot
that the tip turns red. Consequently when I
get ready to use it the tip is oxidized and
must be cleaned before it can be used. You
may wonder why I don’t use a soldering gun,
but in all my thirty-two years of radio and
electronic work I have never owned one. I
have used them many times, but still don't
have one for my own work bench. When |
sit down to work I turn the soldering iron on
and when I leave several hours later [ turn it
off. This is the reason that I want to keep my
iron warm when not soldering.

The Black Box. In the photographs you
can see the little black box that keeps my
iron warm when I am not soldering and hot
when I am soldering. This box contains a
silicon rectifier, two pilot lights. a d.p.d.t.,
center-off toggle switch, an AC recepracle,
and a line cord coming out one end of the
box. With the switch in the LO position the
soldering iron is in series with the silicon
rectifier. The rectifier is connected as a half
wave rectifier and as such will supply pul-
sating DC at about 66% of the line voltage.
This means that we will be supplying about
80 volts of pulsating half wave DC to the
soldering iron. The iron being a heat op-
erated device will tolerate this DC voltage.
When high heat is needed the switch is
pushed down to HI and the full line voltage

Rap10-TV EXPERIMENTER
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:D: Dl
AC Lo 1]

# |N1693 FOR I30W. OR LESS
GEX4 FOR 300 W.OR LESS

Switch S1 connects the AC line directly to
the AC outlet or via the diode rectifier.

is restored to the iron. CAUTION! The half
wave pulsating DC cannot be applied to a
transformer device because it will burn it out.

Hot Lights. The two pilot lights serve a
useful purpose as follows: with the switch
on LO the upper bulb is lit, with the switch
on HI the lower bulb js lit. Just a glance
will show you whether the iron is wurm or
hot. This also will help to prevent you from
leaving the iron on for long periods of time.

Putting It Together. The assembly and
wiring is straight forward with only a word
of warning necessary. If you intend using
an iron of less than fifty watts a 2 ampere,
200 PIV silicon rectifier will be adequate.
To insure that the rectifier runs cool the
rectifier can be mounted on a heat sink.
The rectifier must be mounted with the heat
sink insulated from the front cover.

With this black box to keep your soldering
iron both warm and hot vou should have
many hours of happy soldering. »

S PARTS LIST
D1—Silicon rectifier; GE-X4 for 300-watt opera-
tion, IN1693 for 130-watt {see text)
J1—AC power receptacle {Amphenol 39F100)
PL1, PL2—NE-51H neon bulb
2—Miniature bayonet socket with red jewel for
pilot lamps PL1 and PL2 (Dialco Series 810,
red jewel)
R1, R2—47,000-0hm, Y2-watt resistor
: S1—D.p.d.t. center-off toggle switch (Newark
Electric Corp. 23F356) b
1—Instrument case, plastic, 272" x 37%2" x
1'%2" (Newark Electric 26F145 or equiv.)
1—Cover for instrument case (make from plastic
—see top of this page)
Misc.—AC line cord, decals, screws, nuts, wire,
solder, etc.
Estimated cost: $5.00 or less
Estimated construction time: 14 hours

s s
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Cover for plastic box is made from phenolic
material. Follow diagram above carefully.

Rear views of the box's cover (top and bot-
tom) showing location of parts and wiring.
Diode D1 must be mounted on a heat sink,
which in turn is mounted on front panel.
Be sure sink is insulated from mounting screws.

113



If your battery is cracked or broken like the
auvthor’s shown below, it can be repaired.
If just cracked, continue to crack until small-
est possible piece is broken off. After re-
moving the plate assembly, (right) edges
of crack are chemically cleaned, dried,
and then GE silicone sealant is applied.

IF YOUR storage battery is cracked by a

freeze-up or accident, it is possible to
save it with just a few tools and a bit of skill.
The sooner you get to work after the crack
occurs, the better, since a dead battery soon
“sulfates.” Before you start, be sure to empty
the cell or cells you are working on of all
electrolyte. Store the acid in glass contain-
ers. Take no chances in injuring yourself
or damaging your clothes.

Working Room Needed. First, the plate
should be removed from the affected cell.
Drill into each end of the connecting strap
(or straps of a center cell) with a large-di-
ameter bit, just deep enough to release the
strap from the cell post. Save the lead drill-
ings. With a pair of pliers, rock the strap
gently back and forth and it will break away
from the post quite easily. Apply a fine,
pointed flame around the tar seal until it be-
comes soft. Do not hold the flame in one
place long enough to cause the case or tar
to burn.

When the tar is soft and tacky, grasp the
terminal and the stub where the strap was
removed with large pliers held in each hand.
Hold the battery on the floor between your

REPAIRING
GRACKED

AUTO
BATTERIES

By Waldo T. Boyd

feet, and exert a steady, moderate pull up-
ward. The tar will slowly give way, and the
plate assembly will slide out.

Set the plate assembly into a can of water
to prevent it from drying out. Dried sep-
arators will crack, and dried plates sometimes
will never again take a charge.

Cleaning. Carefully break a section out of
the case by continuing the crack so the edges
can be cleaned and dried. The smaller the
piece broken out, the simpler will be the

A cracked lead-acid battery will soon become worthless unless
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repair job. Clean the cdges of both the picce
and the case with a soft cloth dipped in a
solution of bhicarbonate of soda (baking
soda). When the bubbling ccases, daub the
edges with a clean cloth soaked in clear
water, then dry with a clean, absorbent cloth.
Set both the picce and the case aside for at
least 24 hours to dry thoroughly.

“Stick-um.”” The “miracle™ silicone secal-
ant that will do the job is “RTV-102" manu-
factured by General Electric*. Squeeze a
thin layer on the edges of both the chip and
the case and press the chip into place. Hold
it in place with a clamp or large rubber band
for at least 8 hours, in accordance with di-
rections on the scalant tube.

After it has set for the minimum length
of time, caretully cut the excess sealant flush
with the inside of the case. Remove the cell
from its water bath, and insert it into the
case in the same position as it was originally.
Run the torch flame around the tar, lightly
to prevent burning, and the cell will drop
snugly down until the plates rest on the bot-
tom of the case.

*RTV.102 is available fronr Allied Radin. Catalog No. 7F227

Press the chip into battery case (left) and
hold in place for at least eight hours. A
rubber band cut from an old inner tube makes
an excellent ‘‘jig.”” After the sealent has
dried, replace the plate assembly and re-
store battery to original condition. Blow torch
(below) is used to ‘‘solder” strap in place.

Assembly. Lay the post strap in place,
and carefully, with a tight circular motion,
heat the strap and post stub until they arc
almost ready to melt, and then melt the lead
drilling or solder into the drilled hole. The
trick is to keep the temperature just hot
enough to melt at the joint and vet not so hot
that it will melt the entire lead strap. As the
lead and solder builds up and fills the hole,
it will flow into the strap and post to form
the necessary clectrical bond.

Run the torch lightly over the rough places
in the tar, adding a pinch of tar as necessary
to fill the scal. Ordinary hard roofing tar is
excellent in case you need more than you
have on hand.

The repaired cell should now be refilled
with electrolyte at 1,280 sp. gravity. Do not
simply add water since the cell lost its elec-
trolyte by spillage. Electrolyte can be ob-
tained at a local battery shop, and chances
are. the shop repairman will be glad to fill
the cell for vou himself.

Finally, charge the battery with a home
charger. and test all cells. If the repaired cell
tests higher than 1.280 at full charge, remove
some of the electrolyte and add water. u

you repair the leaking case and restore the lost electrolyte
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ow many times have you solved an
Ohm’s law problem and come up with
156.86 ohms at .266 watts as a value for a
cathode bias resistor. Now, the next trick is
to find a stock resistor at that value. Impos-
sible, as you probably know. There ain’t no
such animal. Quickly you study the charac-
teristic curves for the vacuum tube used in
the circuit and find that any resistor from
about 130 ohms to 180 ohms will do the job.
The Parts Catalog. Next thing to do is
look into an clectronic parts catalog and sce
what's available. First, resistors of the com-
mon fixed composition varicty are available
in 1/10, 2, 1 and 2 watt ratings. Since the
resistor's computed value was .266 watts, the
next largest size should be used—!2 watt
(.500). On over rated wattage capacity in-
creases the safety margin of the resistor in
the circuit function it was selected.
Checking the catalog again you will sce
that the closest resistance value available is
160 ohms but only as a 5% tolerance type.
This means that the true value of the 160
resistor is somcwhere between 152 ohms to
168 ohms. This resistor can be used in place
of the computed 156.86 ohms if you are
willing to pay 24 cents. However, if you use
a 150 ohm resistor with 10% tolerance—it
ranges from 135 ohms to 165 ochms—its true
value is still within the desired resistance
range and it’s priced at 12 cents.
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How
to

i FIKED
RESISTORS

By Jay Copeland

Money talks. Price is very important in
projects that use many resistors. For exam-
ple, let’s assume you are putting together an
amplifier that uses 27 resistors rated at Y2
watt. Using the Allied Radio catalog as a
price guide, you can buy these resistors for
$5.13 if they are 5% cers and for $2.43 if

they are 10%’ers. Fortunately, except for
the rare critical circuit, 10% tolerance re-
sistors are good enough for almost all the

projects you will ever build.
Identification. Almost cveryone knows
the RM A color code used to mark resistance
values on resistors. But just in casc you
don’t know what a gray, red, green and gold
banded resistor is rated at, refer to figure 1.
The illustration shows us that gray is 8, red
(Continued on page 132)

and
Ohmite will toss in a storage cabinet; $18.00.

Buy 150 V4,-watt assorted resistors
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Standard Mil & EIA Resistor Values for Fixed Composition Resistors

209 10% 5% | 20% 10% 5% 20% 109 5% 20% 10% 5%
10 10 10 390 390 | 15000 15000 15000 560000 560000
11 430 16000 « 620000
12 12 470 470 470 18000 18000 | 680000 680000 680000
13 510 20000 750000
15 15 15 560 560 | 22000 22000 22000 820000 820000
16 620 24000 910000
18 18 680 680 680 27000 27000 | 1.0 Meg. 1.0 Meg. 1.0 Meg.
20 750 30000 1.1 Meg.
22 22 22 820 820 | 33000 33000 33000 1.2 Meg. 1.2 Meg.
24 910 36000 1.3 Meg
27 27| 1000 1000 1000 39000 39000 | 1.5 Meg. 1.5Meg. 1.5 Meg
30 1100 43000 1.6 Meg
33 33 33 1200 1200 | 47000 47000 47000 1.8 Meg. 1.8 Meg.
36 1300 51000 2.0 Meg.
39 39| 1500 1500 1500 56000 56000 | 2.2 Meg. 22 Meg. 2.2 Meg.
43 1600 62000 2.4 Meg.
47 47 47 1800 1800 | 68000 68000 68000 2.7 Meg. 2.7 Meg.
51 2000 75000 3.0 Meg.
56 56 2200 2200 2200 82000 82000 | 3.3 Meg. 3.3 Meg. 3.3 Meg.
62 2400 91000 3.6 Meg.
68 68 68 2700 2700 | 100000 100000 100000 3.9 Meg. 3.9 Meg.
75 3000 110000 4.3 Meg.
82 82| 3300 3300 3300 120000 120000 | 4.7 Meg. 4.7 Meg. 4.7 Meg.
91 130000 5.1 Meg.
100 100 100 3900 3900 | 150000 150000 150000 5.5 Meg. 5.5 Meg.
110 4300 160000 6.2 Meg.
120 120 | 4700 4700 4700 180000 180000 | 6.8 Meg. 6.8 Meg. 6.8 Meg.
130 5100 200000 7.5 Meg.
150 150 150 5600 5600 | 220000 220000 220000 8.2 Meg. 8.2 Meg.
160 6200 240000 9.1 Meg.
180 180 | 6800 6800 6800 270000 270000 | 10.0 Meg. 10.0 Meg. 10.0 Meg.
200 7500 300000 11.0 Meg.
220 220 220 820 820 330000 330000 330000 12.0 Meg. 12.0 Meg.
240 9100 360000 13.0 Meg.
270 270 | 10000 10000 10000 390000 390000 | 15.0 Meg. 15.0 Meg. 15.0 Meg.
300 11000 430000 16.0 Meg. '
330 330 330 12000 12000 | 470000 470000 470000 18.0 Meg. 18.0 Meg.
360 13000 510000 20.0 Meg.
22.0 Meg. 22.0 Meg. 22.0 Meg.

| BLACK -0 BLACK ~0 BLACK =~ GOLD =% 5% TOL.
BROWN -1 BROWN -1 BROWN -0 SILVER =+ 10% TOL.
RED -2 RED -2 RED -00 NOBAND *£20% TOL.)

ORANGE —3 ORANGE—-3  ORANGE - 000
YELLOW —4  YELLOW—4  YELLOW - 0000
GREEN ~5 GREEN =5 GREEN —00000
BLUE -6 BLUE -6 BLUE =000000
VIOLET —7 VIOLET =7 GOLD —MULT.BY.l |
GRAY —8 GRAY —8 |SILVER —MULT.BY.O!

lWI’H'I’E —i' .WNITE[ _SJ

—f olui -I-——— o~

N~

—:

Fig. 1. The standard RETMA color code is

e 1 used to identify nominal resistance values.
() .140 @-222
- T
TYPERC-20 TYPERC-32  TYPE RC-42 Fig. 2. Dimensions of three common fixed
(F WATT) (1WATT) (2WATT) composition resistors used in most projects. |
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Return
of the

SMALL

SCREEN

For lightness, portability and a
sharp image, these miniature

television sets are hard to beat

By A. 1. Schutzer /

N the beginning a television set was a big,
mysterious mahogany box with a tiny 10,
12, or 14-inch screen in the center. If you
were lucky, you owned one and were the
most popular man on the block. All the
neighbors drank your beer, raided your ice-
box, and hunched around that small screen
in a darkened living room, watching Milton
Berle do his impersonation of the late
banana-hatted Carmen Miranda. You
dreamed of the day when TV screens would
fill an entire wall.

Then came the big-screen explosion—17,
19, 21, 23-inch. The only limit seemed to
be how far apart you would be willing to
prop your eyelids so you could take in the
whole picture. Dr. Kildare may have needed
a high-power microscope to scc the disease
bugs, but you didn't. You could pick them
out on your giant TV, blown up bigger than
life, with the naked eye.

And now—within the last 12 months or
so—the reaction has set in. The buying pub-
lic has turned with enthusiasm to tiny-screen,
lightweight TV receivers and manufacturers
have been in a mad scramble to fill the
demand. The small sets have become about
as popular as transistor radios. It is only a
matter of time until they are as numerous.

L e—
£
e

Panasonic Mitey 9 has a 9-in. screen, weighs 10V, Ibs., plays anywhere you go. $229.95.
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Admittedly, the small sets have a few dis-
advantages. Care has to be taken that rain
doesn't ruin the sets when they are used out-
doors. Transistors are sensitive to heat, and
too much direct sun and inadequate ventila-
tion can turn them into useless hunks of
metal. Even when the sets arc running on a
low 12 or 15 voits from a battery, there may
be as much as 8000 volts floating around in-
side the set—enough to curl your hair if
you take the set with you into a tub of water
or poke your fingers where they shouldn’t
be. And batteries must be trcated with re-
spect, not allowed to run down or get an
over-charge.

But the advantages of the small-screen,
lightweight sets, which can be easily carried
from onc room to another in the home, or
used almost anywhere outdoors where there
is an adequate signal, far outweigh the dis-
advantages. The battery-operated jobs no
longer tic you to a power line and wall
socket. You can use them on a picnic, at a
beach, on a boat. in a car, on a ski slope, at
a ball game, upstairs, downstairs, in my
lady's chamber. Light enough for a child to
carry, the receivers can be used by various
members of the family in shifts, in different
rooms at different times: For everybody at
the breakfast table in the morning, on a

¥

Sony's 9-incher weighs 12 lbs.,
has 24 transistors. Price of VHF
model is $229.95. It is estimated
the UHF model, for channels 2-
83, will sell for about $249.95.

-

kitchen counter while the lady of the house
is cooking dinner, by the kids in the den in
the afternoon, and by the adults at the side
of the bed at night.

The smallness of the screens of the minia-
ture sets has somehow become a virtue. The
images have all the fine detail of a photo-
graph—the horizontal scanning lines are
packed so close to each other, they don’t
break up into dots the way they do on a big-
screen set. Best viewer-to-set distance is
about three feet for the small screens. At
that spread, the size relationship to the
viewer is approximately the same as with a
23-inch giant viewed from 14 to 15 feet.
And a comfortable number of people can
view the small set at the three-foot distance
with no sweat.

The first transistorized miniature portables
made, strangely enough, were American-
designed and manufactured, in spite of the
common and mistaken belief that the small
set is a Japanese achievement. In 1959,
Philco hit the market with its 15-1b. Safari,
a transistorized receiver that used a two-inch
picture tube and an optical system that mag-
nified the small image to about 14-inch
screen size. The problem with this set was
that its optical system, in combination with
a sunshade, made it impossible for more

Model TRP-601 from Sharp Electronics Corp. has a 6é-in.
screen and weighs 8 Ibs. Built-in battery recharging circuits
permit the set to operate on house power while batteries
are being recharged. The set lists for $199.95, and the
UHF model will probably be available at the same price.
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Most of these sets can operate
on house current, batteries or
plugged into batteries in your

automobile or even in your boat

than one person at a time to view the screen.
In 1960, Motorola offered its 19-inch tran-
sistorized Astronaut. Its drawbacks were its
weight (40 lbs.) and a 19-inch image that
became practically invisible outdoors. In
1961, Sony turned out a 17-pound, 8%2-inch
receiver. Its problems were its wet cell bat-
tery and mediocre reception.

Just recently the manufacturers got the
bugs out of their small sets. But before we
describe the new models on the market, what
they can do, and what they cost, we'd better
clarify the VHF-UHF tuner situation.

For the next three to five months, you will
be sceing two versions of almost every model
on the market at your dealer's—a VHF
(Very High Frequency) model, receiving
channels 2 through 13 (54 to 215 mega-
cycles), and an all-channel receiver, incor-
porating  UHF (Ultra-High Frequency),
receiving channels 2 through 83 (54 to 215,
plus 470 to 890 megacycles). This Donny-
brook arises out of a law passed by Con-
gress in June of 1962. The law requires that
all TV receivers, including imported sets,
produced after April 30, 1964, for shipment
in interstate commerce in the U.S.A., must
be equipped to receive all TV channels from
2 to 83.

The purpose of the law was to create a
new market for stations not yet in existence
—uand thus encourage their construction.
The result of the law, as of right now, is that
both kinds of sets will be available on the
market simultancously for a number of
months while the old inventory is being sold
off and the new sets are coming in. You
will be able to mike a choice. The all-chan-
nel set will usually cost you about $15-$30
more: but in at least one case, nothing more.
If you buy a channel 2-13 set and convert to
UHF later—after the new stations exist—it
will cost you about $15-$30).

The data on most of the new all-channel

(Continued on page 124)
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General Electric's Personal Portable weighs
127/, Ibs. It has an 11-inch screen, is available
in four colors, has retail price of $99.95.

Deimonico’s 5'/,-inch miniature weighs 6,
Ibs. It works from house current, from bat-
teries, or from car batteries. Price: $169.95.

Basic price of Delmonico 4V,-in. model is
$149.95. Batteries produce eight hours of op-
eration before they will require a recharge.
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" FINDOUTHOWTO

Schools ot Television and Electronic Technology
B”’ln A A Service of Radio Corporation of America
q 350 West 4th Street, New York, N. Y. 10014
Please rush me the FREE illustrated book with informa- i
tion checked below. | understand that | am under no
SUCCESSFUL obligation and that no salesman will call.
! HOME STUDY COURSES
Electronics Fundamentals ] Communications Electronics
! Electronics Fundamentals (] FCC License Preparation ;
(in Spanish) . e
' [ TV Servicing [] Mobile Communications !
El Ec TRONICS ] Color TV Servicing ] Automation Electronics
[ (] Automatic Controls
[] Transistors . - - 1
[] Industrial Applications *

L r

& <o)t

Co Pro i
[ e Brosaiiseg ] Nuclear Instrumentation

L] Drafting ] Digital Techniques
CLASSROOM TRAINING COURSES

{1 Day ] Evening
[ New York City ] Cherry Hill, N. J.

Name Age
(please print)
1
+ Address
! city State Zip Code

CANADIANS: Take advantage of these RCA Institutes Home Study

: Courses at no additional cost. No postage, no customs, no delay.
SEND FOR ’REE BOOK 4 Fill out this card and send in envelope to: RCA victor Limited,
s 5581 Royalmount Ave., Montreal 9, Quebec.
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RCA INSTITUTES, INC.

offers superior training
for your career in Electronics.

Take advantage of this opportu-
nity. Train at home in your spare
time. Classroom Training in New
York City and Cherry Hill, N. J.
also available.

SEND POSTAGE-FREE CARD TODAY

ror vour CREFE BOOK
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Master Electronics faster with RCA Home Training

NEW, EASY WAY TO BEGIN WITH “AUTOTEXT"” PROGRAMMED INSTRUCTION

HERE'S WHAT YOU GET!
fascinating \
THEQRY LESSONS. 40

¥ =

complete
SERVICE PRACTICES.

i i

exciting
EXPERIMENT LESSONS.

4

4

Each contains hundreds of absorbing,
experiments and construction tec
niques to help you learn easier!

Filled with practical, time-saving,
money-saving servicing tips to use
throughout your training!

Here are all the basic principles of
radio and electronics in easy-to-un-
derstand language, fully illustrated!

15 KITS!

to build a Multimeter, AM
Receiver and Signsi Gener-
ator. Kits contain newparts
for experiments, integrated
10 as to demonstrate what
you learn in the lessons and
to help you develop tech-
nical shills. Each kit is fun
to put together! Compare
what RCA gives you with
any other schooll

SIGNAL
GENERATOR

A “must” for aligning and
trouble-shooting receivers.
Bultd it for your own use.
170 KC to 50 MC funda-
mental frequancies for all
radio and TV work.

AM RECEIVER

Have the satisfaction of
building your own AM radio
with this high quality 6-
tube superheterodyne set.
Big 5~ speaker, fine tone!

MULTIMETER

A sensitive precision meas-
uring instrument you build
and use on the job. Big
4% meter with 50 micro-
amp meter movement.
20,000 ohms-per-volt sensi-
tivity dc, 6,667 a<.

Begin your training the faster, easier way with new “Auto- Complete selection of Home Training Courses to choose

Transistors + Communica-

text” programmed instruction. You learn almost automati-
cally—and go on to advanced training sooner than you ever
thought possible! Practical work with the very first lesson.
Liberal Tuition Plan. Pay only as you learn. No long term
contracts to sign! No monthly installments required!

from: TV Servicing - Color TV »
tions Electronics = FCC License Preparation - Mobite Com-
municaticns + Automation Electronics - Digital Techniques
- Nuclear Instrumentation - Automatic Controls - Industrial
Applications - Drafting - Computer Programming.

Send postcard for free illustrated book today!
Specify home fraining or classroom training!

RCA INSTITUTES, INC., pept.RX-04
350 West 4th St., New York 14, N. Y.

CLASSROOM TRAINING ALSO AVAILABLE

RCA Institutes Resident School in New York City and RCA
Technica! Institute in Cherry Hill (near Camden), New Jersey
offer training that will prepare you to work in rewarding posi-
tions in fields such as automation, communications, tele-
vision, computers, and other industrial and advanced electronic
applications. You are eligible even if you haven't completed
high school. Check Classroom training and information will be
rushed to you.

THE MOST TRUSTED NAME
o IN ELECTRONICS
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Small Screen TV Sets

(Continued from page 120)

models is already in, and we'll describe them
in addition to the VHF models and furnish
price details. The all-channel models present-
ly differ from the VHF models in the tuner
only, and the manufacturers generally have
been identifying them by putting a U in
front of the model number used to identify
the corresponding VHF set.

We'll illustrate how this works out with
our first manufacturer and his VHF and all-
channel models, and show the price differen-
tial. We'll start with the biggest of the small
sets and then work our way down to the
tiniest of the miniature portables.

Admiral’'s Playmate is a 16-1b. portable
with an 11-inch screen (all screens are meas-
ured on the diagonal, lower corner to op-
posite upper corner), with a 60-sq. in.
viewing area. Set dimensions are 1258Hx
13%8Wx97% D. Power supply is 110-120
volts, 60 cycle AC, with a polarized power
plug that assures positive ground to the TV
chassis. The set features good automatic gain
control, minimizing picture fade and aircraft
“flutter”. Built-in antenna. Model P1104 lists
at $99.95. Model P1110, offering an ear-
phone speaker that can be plugged into the
front of the set for private listening, is
$109.95. The all-channel (2-83) version of
the P1104 is the UP1104; price, $119.95.
All-channel model of the P1110 is the UP-
1110, $129.95.

General Electric's 11-inch screen receiver,
Model M110YBG, weighs in at 12V Ibs.,
measures 14Wx103% Hx9% D, operates from
home power line, has built-in monopole an-
tenna, 6”x2" speaker, and life-time guaran-
teed printed circuit boards. Lists for $99.95
in channel 2-13 version. All channel version,
Model M111YBG, incorporating GE's new
transistorized cigarette-pack-size UHF tuner,
lists for $119.95. Model M112YBN lists for
$109.95, includes earphone jack and ear-
phone for private listening. All-channel ver-
sion of this set, Model M113YBN, lists for
$129.95.

The next step down in screen size is to
the 9-incher, and models are offered by three
manufacturers, Sony, Delmonico, and Pana-
sonic. Let's take a look at Sony’'s package
first.

Sony’s 9-inch Model 9-304W weighs 12
Ibs., measures 9% Hx8%Wx7%D, has 24
transistors, 14 diodes, 2 thermistors, front
panel controls, plug-in printed circuit boards,
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telescoping antenna, works off your house
power line, its own battery, or/the 12-volit
battery in your car. Price of the 2-13 channel
model is $229.95. Set accepts and powers a
transistorized UHF converter and UHF an-
tenna attachment, Model VUC-4W, listing at
$49.95. Sony anticipates its all-channel
model will price out at about $249.95. Bat-
tery pack, including battery charger, is
$24.95. Replacement battery is $15.95. Dis-
tributor is Sony Corp. of America, 580 Fifth
Avenue, New York, N. Y. 10036.
Delmonico’s 9-inch Model 9PV weighs 18
lbs., measures 1231Wx7!%46Hx12316D, has
14 tubes, S diodes, high gain tuner, works off
house power, has built-in earphone jacks for
private listening. Set is “UHF ready” for
easy installation of UHF converter. The 2-13
channel model lists for $89.95. The all-chan-
nel version, Model UHF-9PV, lists at
$109.95. Distributor is Delmonico Interna-
tional, 50-35 56th Road, Maspeth 78, N. Y.
Panasonic’s 9-inch Mitey 9 weighs 102
Ibs., measures 7%0Hx9%0Wx8740D, has 27
transistors, 20 diodes, built-in antenna, side-
panel tuning, works off house power or its
own battery. Set lists for $229.95. Battery
pack, including charger and battery, lists at
$49.95, replacement battery at $15.95. Dis-
tributor, Matsushita Electric Corp. of Amer-

Delmonico’s 9-incher weighs 18 Ibs., has 14
tubes, 5 diodes, works on house current, can
take a UHF converter. Basic price is $89.95.

ica, 200 Park Avenue, New York, N. Y.
10017, had no information on an all-chan-
nel version of this set at the time we went to
press.

From the 9-inchers we take a big jump
downwards to the truly miniature sets, begin-
ning with Sharp Electronic’s 6-inch Model
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SPECIFICATIONS OF MINIATURE TV SETS

Manufacturer Model Screen size Weight Power source Basic price
Admiral Playmate P1104 n’ 16 Ibs. 110-120 volts $99.95
P1110 (with earphone for private listening) 109.95

UP1104 (all-channel, 2-83, version of P1104) 119.95

UP1110 (all-channel, 2-83, version of P1110) 129.95

General M110YBG 1n” 122 Ilbs. 110-120 volts 99.95
Electric M112YBN (with earphone for private listening) 109.95
M111YBG (all-channel version of M110YBG) 119.95

M113YBN (all-channel version of M112YBN) 129.95

Sony 9-304W 9" 12 Ibs. 110-120 volts or battery 229.95
All-channel version (est. price) 249.95

Delmonico 9PV 9" 18 Ibs. 110-120 volts 89.95
UHF-9PV 109.95

Panasonic Mitey 9 9" 10Y2 Ibs. 110-120 volts or battery 229.95
Sharp TRP-601 6" 8 Ibs. 110-120 volts or battery 199.95
Electronics TRP-602UHF 199.95
Delmonico 5T30U 52" 6Y2 Ibs. 110-120 volts or battery 169.95
UHF version (est. price) 189.95

Sony 5-303W 5" 8 Ibs. 110-120 volts or battery 189.95
Delmonico 4T20U 42" 72 lbs. 110-120 volts or battery 149.95
4T7-40 42" 8%2 Ibs. 110-120 volts or battery 169.95

4T-40U (all-channel version) 189.95

Above, Sony 5-inch model weighs 8 Ibs. Set lists
for $189.95 and can work from house current, its
own portable battery, or 12-volt car or boat bat-
tery. Right, Admiral 11-incher has basic price of
$99.95. Other models are available with ear-
phone. UHF models sell for an additional $20.
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TRP-601. This lightweight portable weighs
8 Ibs., measures SHx82Wx734 D, has 23
transistors, 12 diodes, 3 thermistors, plug-in
printed circuit boards for easy servicing,
built-in antenna, separate volume control
for one-time setting, front panel controls,
earphone jacks for private listening by two
persons, and built-in battery recharging cir-
cuits permitting operation of set on house
current while the battery is being re-charged.
Set lists at $199.95, replacement battery at
$22.95. All-channel version of this set,
Model TRP-602UHF, will hold the price
line at $199.95 list, will add 1 more transistor
and 4 more diodes over the UHF model.
Distributor is Sharp Electronics Corp., 1270
Sixth Avenue, New York, N. Y. 10020.

Delmonico’s 5% -inch portable miniature,
weighing 614 Ibs., Model 5T30U, measures
814 Wx7va Hx7D. The set has 24 transistors,
16 diodes, built-in antenna, front and top
panel controls, earphone jack and earphone
for private listening, operates from cigarette
lighter receptable in car, 115 volts AC, or
from an Eveready battery #561. Set oper-
ates for 32 hours on a single battery charge.
Set lists for $169.95, plus $29.95 for charger
and battery pack. Replacement battery lists
at $22.95. All-channel version of this model,
if manufactured, according to the distrib-
utor, will list at $189.95.

Sony checks in with its S-inch Micro-TV,
Model 5-303W, weighing 8 lbs. and measur-
ing 7% Wx4v4 Hx7%D. Set provides 12!
sq. in. of viewing area, equivalent to about
%5 that of a 23-in. screen. Set has 25 tran-
sistors, 20 diodes, built-in antenna, 2 ear-
phone inputs, operates from its own portable
battery, 12-volt auto or boat battery, or
household AC current. Set lists at $189.95,
including earphone. Automobile accessory
kit, including bracket to hold set for rear-seat
viewing, car antenna, battery cord that plugs
into cigarette lighter, and sunshade, lists at
$44.95. Battery pack, including case, re-
charger, and battery, lists for $24.95. A case
for the set lists at $12.95. Model VUC-4W
UHF converter, including special UHF an-
tenna attachment, bringing in channels 14 to
83, is optional accessory at $49.95. Distrib-
utor had no information on an all-channel
model at time we went to press.

Delmonico comes in strong with two 44 -
inch miniature TV packages, both transistor-
ized pygmy beauties. The first, Model
4T20U, weighs 7' lbs., including batteries,
measures 4Wx5SHx9D, has 25 transistors and
25 diodes, provides instant-on picture and
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sound. Set operates from house power line
or from three 4Y5 -volt rechargeable alkaline
batteries that fit in a drawer-like tray at the
bottom of the set. Batteries produce 8 hours
of operation before needing recharge. There
is an optional adapter that fits your cigarette
lighter socket for operation from your 12-
volt car battery. Built-in antenna. Earphone
and jack for private listening. Set lists for
$149.95, including batteries. Battery charger
and case list for $24.95. Advanced design
of charger prevents over-charging of bat-
teries. The distributor states there will be no
all-channel version of this model.

Delmonico’s other 4!%2-inch miniature
portable, Model 4T-40, measuring 4% Hx
814 Wx7Y2D, weighing 8% Ibs., including
batteries and charger, has 25 transistors and
25 diodes, dual telescopic antennas, provi-
sion for operating from house power or 12-
volt car or boat battery or three 4Y:-volt
rechargeable batteries supplied with the set.
Special charger cut-off prevents battery over-
charge; earphone and jack for private listen-
ing. The 4T-40 lists at $169.95, including
batteries. Carrying case and charger list at
$24.95. This set will be available with a sin-
gle-dial all-channel tuner for channels 2
through 83. List price of this all-channel
model, 4T-40U will be $189.95.

For lightness, portability, and a sharp,
photographic-like image, the miniature TV
receivers cannot be beat. As a first set, they
are tops for personal viewing. As a second
set, they free the viewer from power lines
and wall sockets, and make viewing any-
where that an adequate signal exists a reality.

And what about the future? Well, RCA
has already displayed mock-ups of “personal
TV sets” expected to be in use in the 1970s.
These are hardly larger than a small tran-
sistor radio with a four-in. viewing screen
occupying about half the case. And don’t
overlook the possibility of a wrist TV—no
larger than your present wrist watch or Dick
Tracy's wrist radio. With the amazing re-
cent advances in micro-miniaturization, such
sets are well within the realm of possibility.
The circuitry is no problem, but we’ll need
a technological breakthrough before we can
develop a screen for such a small set.

That breakthrough may be closer than
you think. At the National Cash Register
cxhibit at the New York World’s Fair, you’ll
see a live TV image measuring only %gth of
an inch across. It is used to demonstrate
high-resolution phosphors which may be
used on your TV screen of the future. ]
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(Continued from page 70)

comments; the way you phrase your ques-
tions will do much to elicit the short answers
you want.

If your recorder doesn’t have an index
counter, you can place marker tabs on the
tape itself to indicate the beginning of each
question and each answer section of the
tape. Small strips of white tape-splicing ma-
terial serve well; use a vertical strip to mark
the beginning of a question, a horizontal strip
to mark the beginning of the answer section.

Amnesia. This is the simplest of these
four games, requires no advance preparation,
yet it will startle and amuse your guests. It
is a very effective test of an individual’s pow-
ers of concentration.

The only equipment required is a micro-
phone, a set of earphones, and a tape re-
corder with off-the-tape playback monitor-
ing facilities. If your recorder has only two
heads—an erase, and combined record-play-
back head—it won’t work because you will
be monitoring the incoming signal rather
than taped signal. Any three-head tape re-
corder will work.

Accuse one of your guests of being am-
nesic, and challenge him to recite a familiar
limerick. But before he begins, ask him to
put on the earphones while he dictates the
limerick into the microphone. Just say that
you will tape his voice so that there will be
no argument later about whether he had
recited correctly and with ease.

Chances are he will go to pieces and forget
the limerick before he has finished the first
sentence! His distress, and failure, will be
extremely puzzling to other guests. But don't
tell them the reason; let each person find out
for himself. Many people are wholly unable,
even on second or third tries, to state their
own names and addresses accurately.

Yet you have done nothing more than
record the subject’s voice on tape—as you
said you would. Your subject expects to hear
his voice through the earphones, but he won’t
anticipate that the recorded version, played
back through the tape-monitor system, will
be out of step with what he is saying at any

given moment. His instinctive reaction is to
slow down his recitation in order to let the
recorded version “catch up.” Of course it
doesn’t—it also slows down. This further
confuses the subject, and he promptly forgets
what he planned to say.

With repeated practice, some persons can
learn to ignore the taped voice. Many can’t.
There is only one type of person who can’t
be tricked this way—a deaf person.

Skits-O-Phrenia. This stunt—one of the
most amusing—calls for the use of a stereo
tape recorder. Choose two guests, prefera-
bly a man and a woman, to act out a simple
skit while the spectators attempt to detect
the meaning of the pantomime. Explain
that the participants won’t have to memorize
the script because it is all on tape, and both
players will hear the instructions through
earphones so that the audience will receive
no clues, except the pantomime action itself.

Only you know that the players will re-
ceive wholly different, contradictory instruc-
tions from the tape; the woman assumes that
the male partner hears exactly the same in-
structions she hears. But he doesn’t.

This creates some strange problems for the
players. At a certain point, for example, the
woman may be led to expect amorous ad-
vances which she is instructed to violently
rebuff; but the man, instructed to make the
advances, is led to believe that she will wel-
come them! When she seemingly refuses to
play her part according to script, the male
becomes completely bewildered and the ac-
tion becomes largely spontaneous. This of
course produces action that is as bewildering
to the audience as to the participants. Don’t
hesitate to turn off the tape recorder tempo-
rarily while the players attempt to play the
scene; then turn it on again when the action
begins to slow down.

What you have done, of course, is to re-
cord slightly different directions on the two
stereo channels. You then tap one channel,
only, to each of the earphones.

When the fun is over, you can reap a
dividend of hilarity. Before the participants
have a chance to compare notes and figure
out the trick, rewind the tape and switch the
carphone connections surreptitiously. Then
suggest they try it over again, in the hope
that a re-run will be smoother. Each player
will expect to get the same directions as be-
fore; instead, the roles will be reversed. The
result? Well, let’s just say that depends on
your personal talents as an amateur play-
wright. L]
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ELECTRONIC PARTS

1. This catalog is so widely uscd as
a reference book, that jt'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 jtems. 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 Zencr diodes. You can
buy complex units that set the gov-
ernment back thousands, at a frac-
tion of the cost!

9. Are you still )saying drugstore
prices for tubes? Nationwide Tube
Co. will send you their special bargain
Iist' 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-
tng hundreds of bargains on hi-fi kits,
power tools, tubes, and clectronic
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 rcplacement tape
heads and conversions are listed in
a complete Shure Bros. catalog.

13, Here’s a beautifully presented
brochure from Altec Lansing Corp.
Studio-type mikes, two-way speaker
components and other hi-fi products.

14. For the love of mikes! Astatic
Corp. has lots. Studio types, ham
types. recording types, ctc. 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-
crs and the new AR turntable.

16, Garrard has prepated a four-
color booklet on its full line of auto-
matic turntables. Accessories are de-
tailed too.

17. Two brand new full-color book-
lets are being offered by Electro-
Voice, Inc. that every audiophile
should read. They are: “Guide to
Outdoor High Fidelity"" and *Guide
to Compact Loudspeaker Systems.'

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 lcading 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 buycrs 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 complcte catalog of
high-styled spcaker 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. Scou. Inc.. has
a catalog showing you the full-color,
behind-the-panel story,

7

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 Beracom inter-
com. It's ideal for stores, offices, or
just for usc 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 arc yours for the asking in a free
booklet. Portable battery operated
to four-track, fully transistorized
stereos cover evety 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,
cven 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 relcased 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.
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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. hey're
high-styled, highly-versatile, and

Heath Co. will happily add your name
to the mailing list.

43. A complete line of test equip-
ment as well as a wide assortment of
hi-fi and stereo gear from PACO Kits
will come your way if you circle 43.

AMATEUR RADIO

45. Catering to hams for 29 years,
World Radio Laboratories has a new
FREE 1965 catalog which includes
all products deserving space in any
ham shack. Quarterly fliers. chock-
full of electronic bargains are also
available.

46. A long-time builder of ham
equipment, Halicrafters, Inc. will
happilé/ 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 16-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 sce 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

:nswers lots of the questions you may
ave.

$1. Antennas for CB and ham use
as well as for commercial installations
is the specialty of Antenna Speciulists
Co. They also have a generator for
power in the field.

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

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 lgnition adds 20%
more MPG. 3 to § times more spark
Elug life. Lower maintenance cost.

ree catalog and instruction booklet

and accessories. Just circle 54 to available from Anderson Engineering.
%zct Gfmwl Electronics free 1964 Cata-

og of Values.

Afso see items 46 and 47. TEST EQUIPMENT

5. Interested in CB or- business- S7; Get the most measurement
‘ e f o>~ value per dollar.” That's what Elec-
band radio? Then you will be inter tronic  Measurements Corp. says.

ested in the catalogs and literature
Mosley Electronics has to offer.

SCHOOLS AND EDUCATIONAL

§6. Three new courses in marine
[ ication, aircraft cc i
tion, and guidance and mobile com-
munications are available from Na-
tional Radio Institute. The pamphlets
are well-illustrated and educational.

§7. Here are three pamphlets deal-
ing with television trouble-shooting,
radio trouble-shooting and high fidel-
ity. These, from Progressive Edu-Kits
are very complete and easy to under-
stand.

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
sgn':i'out, they very well might be
right!

TELEVISION

69. Interested in tackling a TV kit?
Arkay International, Inc. will send
you full literature (including a sche-
matic) 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. Aisynco
will send complete information.

TOOLS

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.

505 Park Avenue, New York,

Radia-TV Experimenter, Dept. LL-706

N. Y. 10022

[ 1

| am a subscriber

Service on this coupon expires March 1, 1965

Please arrange to have the literature whose numbers | have Indi total number
encircled sent to me as soon as possible. F J of booklets requested
| am enclosing 25¢ (no stamps} to cover handling charges.
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ADDRESS
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Easy to build
Your Own Boat

The

‘“MINIMAX"”

Minimum cost—maximum performance. You get hoth
in “Minimax." Built in one day at a very low cost. it
will carry 2 people, take outhoard motors ranging
from 3 to 15 hp. and has a water-tight air compart-
ment that will support 900 lbs. even with the cockpit
completely filled with water. As to performance,
“Minimax" will plane a 165 Ib. man up to 15 mph.
with a 3 hp. outboard motor. With 10 hp. and over,
the hull planing area diminishes until *Minimax"
becomes air-borne and rides upon the motor's cavita-
tion plate. Length 8 ft. Beam, 4 ft. Weight 68 lbs.
It's easy to build.

STATEMENT OF USES

TYPE: A fast outboard-powered hydroplane for

water sport use on protected waters.

DX 1975

(Continued from page 72)
AADXL log book and prepared to tear it in
half.

A carrier came on erasing ZBB. “This is
The Voice of Atlantis.” A muffled voice. *I
am a convert from your world with a mes-
sage for you.”

Jack dropped the book.

“We are transmitting from a scaled under-
sca cavern. Soon Atlantis will arise with
flying submarines and reclaim Bimini, then
eventually free the whole world.”

Jack, the lord of all DX-dom had turned
slightly green. “You heard the message too,
didn’t you?" Picked up my log and care-
fully put it back on the table. “If we both
tell them, they’ll believe us.”

I played it cool. “I hear a beacon, what
about it?”

“That signals $/9, you must have heard
the message from Atlantis!”

“What kind of a message is ZBB?" Brandi
had pushed him over the edge like she
planned, but if I handled the thing right, 1
could have both Atlantis and boss the
AADXL, too.

The voice of Atlantis shifted frequency
ever so slightly. “We have harnessed those
great fires of the inner Earth. It is this pow-
er that drivers our Aerosubs and the pumps

LENGTH: 8 i
BEAM: 4 ft.
WEIGHT: 68 Ibs.
CAPACITY: 2.

which hold back the sea. With this power
we will reconquer the earth’s surface. Join
us now, tomorrow it will be too late.” Left
the air.

I shook my head. “Still sounds like ZBB.”

Jack turned around and walked out,

He would go to the council. Those men .
who ran all the individual radio clubs. Jack
kept them in power and they did the same
for him. But this time when he told the coun-
cil his story, they would instead remove him.
Then, they would make me the big bov.

Brandi reappeared with my walkie talkie.

[ put one arm around her shoulders. “You
deserve an award, honey.”

“The devil T do, your old transmitter
wouldn’t modulate.” Poker faced, “You
think I'm lying?” She held the rig out in my
direction.

Now 1 know she’s putting it on. To prove
it all 1 have to do is take the walkie talkie

FEATURES: Convex bottom forward with high.lift
after plane. Self-contained air chambers will
support 900 lbs. Fiberglass tape on all seams
make hull permanently watertight. One man
can easily handle this boat on car-top carriers.

SPEED: 15 MPH with 3 hp outboard motor. Out-
board motors up to 15 hp may be used for in-
avallable at
r-----------------l
1
505 Park Avenue, New York 22, N. Y,
No. 347 Minimax Full-Size Pattern at $8

creased speed.
Enlarged Drawings s Full-size Patterns s
Craft Print #255 Craft Print #347
available at
CIENCE and MECHANICS, -
I Craft Print Division l
I Enclosed is $ . Please send me
No. 255 Minimax Craft Print at $3 l
| understand money will be refunded if 1| am not com-l
' pletely satisfied.

NEME = eneeeen e e A | away from her and try the thing for myself.
i IR T 7EL i T T 1 But what happens with Atlantis if Brandi is
'Streel ............ 00000000000060000000000000d telling the truth? Like maybe I'm scared to
[ City, Zone, State.......ouivnuniiiinnnniiannn..s ] push that button and find out. ™)
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Classified Ads only 55¢ per word, each insertian, minimum 10 words, payable in advance.
To be included in our next RADIO-TV EXPERIMENTER, copy must be in our New York
Office by October 10th. Address orders to C. D. Wilson, Manager, Classified Advertising,
RADIO-TV EXPERIMENTER, 505 Park Ave., New York, N. Y, 10022,

AUTHOR'S SERVICE

EDUCATION & INSTRUCTION

PATENT SERVICE

PUBLISH your book! Join our successful
authors; pubiicity advertising promotion,
beautiful books. All subjects invited. Send
for free manuscript report and detailed
booklet. Carlion Press, Dept. SMH. 84
Fifth Avenue, New York 11.

BOOKS & PERIODICALS

POCKET Books. Magazines, Comics.
$1.00 Dozen. Snowden's, Box 185, Victorla.
B. C. Canada.

UNDERSTAND Your Dreams, SZ.00.
Walter Kazaks, 234 East 58th Street, New
York 10022.

CATALOG ot all Science und Mechamcs
Crattprints. Send 25¢ to cover postage and
handling to Craftprint Div., Science &
Mechanics, 505 Purk Ave., New York 22.

BUSINESS OPPORTUNITIES

1 Made $40,000.00 a Yeur by Muilorder.
Helped others make money! Starl with
$10.00—Free Proot. Torrey. Box 3566-T.
Oklahoma City 6, Okla.

EARN Money at home being one of our
Clients. Ready made Fishing Flies sup-
plied. Write. Ready Made Fly, Long
Beach 9. Miss.

MAKE more money! Hundreds of op-
portunities. New research reports give job
outlook, salaries, future, etc. Send us
Job Wanted with $2.00. Receive latest
researched report on_your job choice.
Professional Institute, Box 1524-A, Kansas
City, Mo. 64141.

C.1.S.T.—The World Wide Institute of
Home Study—Now 34 global centres—over
260 courses—Engineering, Electronics, Aca~
demic and Commercial, Send for your
Free copy of "Career Opportunities” to-
day—C.1.S5.T., 633 Garden City Building.
263 Adelaide Street West, Toronto,
Canada.

ELECTRICAL EQUIPMENT & SUPPLIES
NICAD Rechargeable Flashlights—Oper-
ates 60-80 minutes per charge on 110 VAC.

Pays for itself. $4.00. Inspired Iten.s, Box
1662, Newport News, Virginia. 23601.

EMPLOYMENT INFORMATION

FLORIDA! Bahamas! 500 listings daily.
We can place you, No fee. Full detalils.
$1.00. Gold Coust Emgloymem Service,
P. O. Box 4473, Miami Beach 41, Fla.

FISHING TACKLE, BAIT & LURES

CO-PUBLISHERS! Wunted copy 10¢.
l;o‘s!vi. 1427 West 32nd Street. Indianapolis,
ndiana.

HIGH Weekly Earnings! Address—mail
letters featuring real merchandise. Get $10
with every order—keep $8 profit. Supplies
turnished. Free particulars. Modern Mer-
chandtsing. Box 337. Oceanside, New York.

BUY IT WHOLESALE

150 STYLES! Watch-Ring circulars 25¢.
E;relﬂ‘re 1916-PB Fiith, Sacramento, Calt.

CHEMICALS & APPARATUS

EXPERIMENTERS! Why Look Further,
When You've Found Number One Dis-
counter? Get Qur Catalogue. Only 25¢.
See For Yourself. Free Valuable Coupons
Listed, Hagenow Laboratories; Mani-
towoc. Wisconsin.

COLLAPSIBLE Farm-Pond-Fish-Traps:
Animal Traps. Postpaid. Free information.
pictures. Shawnee, 3934 AF Buena Vista,
Dallas 4. Texas.

FLORIDA LAND

FLORIDA Water Wonderland: Home-
sites. Cottugesites. Mobilsites. Established
urea. $390.00 Full Price. $5.00 Month.
Swiunming, Fishing, Boating. Hunting,
Gulfing. Write Lake Wweir 52, Silver
springs, Florida.

FOR INVENTORS

PATENT Searches—48 hour airmail
service. $6.00., including unearest patent
coples. More than 200 registered patent
attorneds huve used Iy service Free
Invention Protection Forms. Write Miss
Ann Hastings, Patent Searcher. P. O, Box
176, Washington 4. D. C.

CHEMICALS, Pyrotechnics, Biologicals,
Microscopes. and Apparatus. New 1965
Illustrated Catalog Only 25¢. Dover Scien-
tific, 35-24 31st. Astoria. N. Y. 11106.

EARTHWORMS

BIG Money Ralsing Fishworms and
Crickets, Free Literature. Carter Farm-0O,
Platns. Georgia.

EDUCATION & INSTRUCTION

OIL Color Photographs at Home. Good
spare-time income. interesti hobby.
New, easy method qualifies you for imme-
diate earnings. Write for Free Booklet,

“Magic of Photo Coloring,'™ Hamilton
Studios, Box 39, Dept. T-34. Claymont,
Delaware.

HYPNOTISM

NE\W concept teaches you seli-hypnosis
%umkly! Free literature. Smith-McKinley.
ox 3088. San Bernardino., Calif.

MISCELLANEOUS

INGENIOUS! Reusable Paper Bag
Handle. Prevents Spilling. Purchase 2
lor $100. Make Shopping Manageable.
Carry Chp, 633 Tularosa Drive, Los An-
veles 26. California.

MONEYMAKING OPPORTUNITIES

CASH earned at home. No experience
needed. Flannery. 105 Knoilwood Drive,
Cherry Hill, N. J. 08034.

TECHNICAL Writing. Personal instruc-
tion by prolessional writers. Free lesson
without obligation. Century Correspond-
ence Schools, 1186C Fay, Largo. Florida.

NEW! ''Directory of Study Courses and
Money Making _Opportunities’™  $1.00.
Great American Sales. 1242- 34th Ave.,
San Francisco. Calif. 84122

HOME Radlo Course only $14.95 Free
brochure. Edu-Kits, Dept. 507AL, Hewlett,
New York. 11957,
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READ! Starting A Business? 33¢. In-
tormative Box 473-SM-A, Kansas City.
Missourl 64141,

PATENT Searches,
“Invention Record’” and mportant_ In-
formation Inventors Need." write: Miss
Hayward, 1029-D Vermont, Washington 5.
District of Columbia.

$6.00! For free

NO Letter to write! Special ‘‘Inventlon
For Sale’’ form presents your idea to buy-
ers. 6 for $1.00, Science & Mechanics, Craft
Print Div,. 505 Park Ave., New York, New
York 10022,

PETS—DOGS, BIRDS, RABBITS, ETC.

MAKE big money raising rabbits for us.
Intormation 25¢. Keeney Brothers. New
Freedom. Penna.

PRINTING, MIMEOGRAPHING &
MULTIGRAPHING

1000 BUSINESS Cards $3.90. Samples.
MTL Printers, 4005 North. Chicako 39.

RADIO & TELEVISION

7 TV test tube—$6.99, Tubes—6146—
$2.95; 6211 (12AU7 equiv.) 39¢, 3 for $1.00.
Germanwum 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. Degt. RTV, 502—22nd St..
N. J. 07087.

Unlon City.

CONVERT any television to supersensi-
tive. big-screen oscilloscope. No elecironic
experience necessary. Only minor changes
required. Illustrutéd pluns $2.00. Relco-
A30. Box 10563, Houston 18, Texas.

FREE Electronics Catalog. Tremendous
bargains. Electrolabs, Dept, C-522NN,
Hewlett, New York 11357,

DIAGRAMS. Service Material, Radio.
Televisiun $1.00. Supreme Publications,
1760 Balsam. Highland Park, I11. 60035.

TRANSISTORS, SCR's, Diode. Nickel-
Cadmium batteries. meters, crystals, com-
ponents. Quality guaranteed. Send 10¢ for
catalog. Electronics Components Co., P.O.
Box 2002C. Buton Rouge. La. 70821.

REMAILING SERVICE

SPECIAL Remailing 25¢. $3.00 Receiv-
ing S)stem. Smith, 914-H Pueblo Street,
Boise, Idaho.

ST. LOUIS Remalling Service. Miss
Dora, Drawer 6, St. Louls. Mo. 63188.

FLORIDA Remails $3.00 monthly or 25¢
each. Free Picture postcards with month‘l’y
orders. Hart's, 5212 Baycrest Road,
Jucksonville 5, Fla.

START YOUR OWN BUSINESS

MAKE Mall Order pay. Get ‘‘How To
write a Classified Ad That Pulls.” In-
cludes certificate worth $2.00 toward clas-
siftied ad in S & M. Send $1.00 to C. D.
Wilson, Science & Mechanics, 505 Park
Ave., New York, N. Y. 10022

TREASURE FINDERS

TRANSISTOR Treasure Detectors locate
buried gold, silver, coins. Kits, assembled
models $19 95 up. Free catalog. Relco-
A3v. Bux 10564, Houston 18, Texas.
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How to Buy Resistors

(Continued from page 116)

is 2 and green the number of zeros follow-
ing is 00000. Hence, the resistor is a 8,200,-
000-ohm unit (8.2 Meg) and the last band—
gold—tells us it is a 5% unit.

The physical size of the resistor indicates
its wattage rating—refer to the drawings in
figure 2. As the wattage rating increases,
so does the physical size of the resistor. Ob-
tain a Y4-, 1-, and 2-watt resistors—look at
them and roll them in your fingers—you will
never forget what your senses of sight and
touch teach you. Thereafter, you will be able
to sort on sight resistors, by their wattage.

What’s available? The table of stand-
ard resistance values given in this article has
been accepted by government and industry,
Values that do not appear on this table will
be difficult to obtain, and then only by spe-
cial order. There are some standard values
for resistances below 10 ohms. However,
as an experimenter you will seldom have call
for these values except in some odd tran-
sistor circuits and even odder vacuum tube
circuits. You may have trouble purchasing
20% tolerance resistors. Most dealers and
distributors do not stock these resistors since
the call for them has diminished consider-
ably.

How to buy. If your stocks of resistors
are very low, make a large purchase of 150
Ya-watt assorted resistors for $18 and you
will get an attractive resistor filing cabinet
that is useful in keeping your stock orderly
and easily accessible. You can have either
a metal cabinet made by IRC or a plastic

unit made by Ohmite. Lafayette Radio of-
fers 100 Y2-watt assorted plus a plastic
hinged box for only $4.50. Although the
box is not as good as the IRC and Ohmite
models, the resistor assortment buy is hard
to beat and is excellent for restocking pur-
poses.

Let'’s see how you can save money on
small purchases. Assume you have to buy
four ¥2-watt resistors because your stock has
been depleted in these resistance values.
Using the Allied catalog as a price standard,
these resistors will cost 48¢. Now let’s double
the order. Not only do you get extra re-
sistors to beef up your depleted stock, you
also enjoy a price lowering for quantity rea-
sons. The price for the eight resistors is 72¢
—the second four resistors cost only 24¢ to
stock. In another instance, let's assume you
need 31 Y2-watt resistors for a home-built
amplifier. The cost is $2.79. Now, if you
were to order 19 more resistors to add to
your shop’s stock (a total of 50 resistors),
the price would be only $2.75—you save 4¢
and get 19 resistors free. Now that’s quan-
tity buying that’s hard to beat!

Round up of facts. If you are learning
something new about resistors for the first
time, point an accusing finger at yourself for
not reading the fine print in your radio parts
catalog. All the information in this article
was obtained from one electronics parts sup-
ply house and checked against several others
which were equally informative. The next
time you buy component parts in quantity,
read the catalog pages carefully and don’t
forget the small print. That's where you can
multiply your penny savings into dollars. &

6 & 2 Meter Roundup

(Continued from page 106)

will probably find that a transceiver which
is available with a microphone on a desk
stand will be more convenient than the hand
type with a coiled cord.

With the exception of 2-meter band Nov-
ice operators, most hams want a variable
transmit frequency feature to enable them
to move up and down the band in order to
more easily work other stations. While some
transceivers have a built-in “VFO" to permit
this, some units do not include this. In order
to add the VFO function it will be necessary
for you to purchase a separate unit which
might run anywhere from about $20 up to
$70 or more.

132

Some transceivers do not come with the
mobile power supply included and this would
also have to be purchased separately, or the
transceiver would have to be operated from
an inverter. In any case, this would also add
to the cost of the equipment.

Survey. We have taken a look around at
the most popular 6- and 2-meter transceivers
and list here some significant features of
each. Obviously we cannot list each and
every feature of each piece of equipment,
and we suggest that if any particular unit
looks like it might be down your alley you
write to the manufacturer for complete
details.

As we go to press, we understand that the
Hallicrafters Company, Chicago, I1l. 60624,

(Concluded on page 153)
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Volume 42, No. 2

WHITE'S

An up-to-date Broadcasting Directory of North
American AM, FM and TV Stations. Including a
Special Section on World-Wide Short-Wave Stations

HIS is the second part of White's Radio

Log, now published in three parts twice
each year. This format change, the first in
over two decades, enables the Editors of
Rapio-TV EXPERIMENTER to offer to its
readers two complete volumes of White's
Radio Log each year, while increasing the
scope of the Log and its accuracy.

In this issue of White's Radio Log we
have included the following listings: U. S.
AM Stations by Location. U. S. FM Stations
by States, Canadian AM Stations by Loca-
tion. Canadian FM Stations by Location, and
the expanded, up-to-date World-Wide Short-
Wave Section.

In the December/January issue of Rapio-
TV EXPERIMENTER, the Log will contain the
following listings: U. S. AM Suutions by Call

Letters, U. S. FM Stations by Call Letters,
Canadian AM Stations by Call Letters, Ca-
nadian FM Stations by Call Letters, and the
expanded World-Wide Short-Wave Section.

In the event you missed any part of the
Log published earlier this year. you will have
a complete copy of White's Radio Log by
collecting any three consecutive issues of
Rabio-TV EXPERIMENTER during 1964. The
three consecutive issucs comprise a complete
volume of White's Radiv 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 Log format an unbeatable reference.

QUICK REFERENCE INDEX

U.S. AM Stations by Location...................134
U.S. FM Stations by States.....................143
Canadian FM Stations by Location..............147
Canadian AM Stations by Location..............148
World-Wide Short-Wave Stations...............148
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WHITE'S

RADIO
LG

Location C.L. Ke.
Abbeville, Ala. WARI( (480
Abbeville, La, KROF 960
Abbeville, S.C. WABYV 1590
Aberdeen, Mmd. WAMD 970
Aberdeen, Miss. WMPA 240
Aberdeen, S. Dak. KDLE 1420

KSDN
KXRO 1320
Aberdeen, Wash. KBKW 1450
Abilene. Tex. KRBC 1470
KCAD 1560
KNIT 1280
WKC 1340
Abilens, Kansas KABI 250.
Abingdon, Va. wBBI 1230
da, Okla. KADA 230
Adel, Ga. WAAG 1470
Adrlan. Mieh. WABJ (490
Aguadilla, P.R WABA 850
WGRF 1340
Ahoskie, N.C. WRCS 970
Aiken, S.C. WAKN 990
WLOW 1330
Altkin, Minn. KKIN 1000
Akron, Dhio WAKR 1590
WADC 1350
WCUE (150
WHLO 640
Alamogordo, N.M. KALG (230
KRAC (270

Alamo Heights,

Tex. KDRY (110
Alamosa.Colo. KGIW 1450
Albany, Ga. WALG 1590
WFAZ 960
WLYB 1250
WGPC 1450
WIAZ 960
Albany, Ky. WANY 1390
Albany, Minn. KASM 1150
Albany, N.Y. WABY (400
WOKO (460
WPTR (540
WROW 590
Albany, Ores. KWIL 790
KRKT 990
Atbemarle, N.C. WABZ 1010
WZIKY (580
Albert Lea. Minn. KATE 1450
Albertville. Ala. WAVU 630
Albion, Mich. WALM (260

Albuquergue, N.M. KABQ 1350
K 150

DEF |
KGGM™M 610
KHIP (520
KOB 770
KQEOQ 920
ICARA 1310
KVOD 730
KLOS 1450
KRZY (580
Aleoa, Tenn, WEAG 1470
Alexander Clty, Ala.
WRFS 1050
Alexandria, La. KALB 580
KDBS 1410
KSYL 970
Alexandria, Minn. KXRA 1230
Alexandria, . WPIK 730
Algona, lowa KLGA 1600
Alice, Tex KOPY (070
Alisal. Cal KRSA 570
Allentown, Pa. WHOL 1600
WA 790
WKAP 1320
WSAN (470
Alltance, Nebr, KCOW 1400
Alliance. Ohio WFAH 1810
Alisal. cCalif. KRSA 1570
Alma. Ga. wCQas 1400
Alma, Mich, WFYC 1280
Alpena Townshlp. Mich.
WATZ 1450

|

i

U. S. AM Stations by Location

Location C.L. Ke.
Alpine, Tex. KVLF 240
Altavista, Va. WKDE (280
Alton. (1. WOKZ (570
Altona, man. CFAM 1290
Altoona, Pa. WFBG (290
WRTA (240
WVAM 1430
Alturas, Calif. KCNO 570
Aitus, Okla. KWHW 1450
Aiva, Okla. KALV 1430
Amarillo, Tex. KBUY 1010
KFDA (440

KGNC 71

KIXZ 940

KRAY [360

KZIP [310
Ambridge, Pa. WMBA 1460
Americus, Ga. WDEC 1290
Ames, (owa KASI 1430
01 640

Amherst, Mass. WTTT 1430
Amherst. N.S. CKDH 1400
Amherst, N.Y, WUFO (080
Amite, La. WABL (570

Amory, Miss, WAMY |

Amsterdam, N.Y. WAFS (570
WCSS 1490

Anaconda. Mont. KANA 580
Anacortes, Wash. KAGT (340

Anaheim, Calif. KEZY (190

Anchorage, Alaska KBYR (270
KFaD 730
KEN! 550
Andalusla. Ala. WCTA 920
Anderson, Calif. KPON (580
Anderson, Ind. WHUT 1470
WHBU 1240
Anderson, S.C. WAIM (230
WANS (280
Andrews, Tex. KACT (360
Annapolis, md. WANN (190
WYRE 810
WNAV (420
Ann Arbor, Mich. WAAM 1600
WPAG (050
Anna. (ll. WRAJ (440
Anniston, Ala, WANA (490
WDNG 1450
WHMA |390
Anoka, Minn, KANO 1470
Ansonia, Conn. WADS 690
Antigo, Wis. WATK 900
Apollo. Pa. WAVL 9i0
Apopbka. Fla, WTLN 1520
Apple Valley, Cal. KAVR 960
Appleton, wis. WAPL 1570
WHBY (230
Arab, Ala. WRAB (380
Arcadia. Fla. WAPG 1480
Arcata, Callf. KENL 1340
Arcata, Calif. KATA 1340
Ardmore. Qkla. KVSO0 (240
Arecibo, P.R, WCMN (280
WMIA 1070
WNIK (230
Argentia, Nfid. VOUS (480
Arkadelphia, Ark. KVRC (240
Arkan. City. Kans. KSOK 1280
Arlington, Fla. warty 1220
Arlington, Va. WAVA 780
WEAM 1390
Artesia. N.M. KSVP 990
Arvada, Colo. KDAB (550
Arroyo Grande. Calif.
KCJH 1280
Ashburn, Ga. WMES |
Asbury Park. N.J. WILK 1440
WHTG 1410
Asheboro, N.C. WGWR (260
Asheville, N.C. WISE 1310
wWLOS 1380
WSKY (230
WWNC 570
Ashland, Ky, WCMI 1340
WTCR 1420
Ashland, Ohlo WNCO (340
Ashland, Ores. KWIN 1400
KRVC 1350
Ashland, va. WIVE (430
Ashiand, Wis. WATW 1400
Ashtabiula, Ohio wWAQl (600
WREO 970

Every effort has been made to ensure accuracy of the
information listed in this publication, but absolute
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.
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Location C.L. Ke.

Aspen, Colo. KSNO 5000

Astoria. Orep. KAST (370

KIAL (230

Atchison. Kans. KARE (470

Athens, Ga. WGAU 1340

wDOL 1470

WRFC 960

Athens, Ohio WATH 970

WOUB 1340

Athens, Tenn. WLAR (450

Athens, Tex. KBUD (410

Atlanta, Ga. WPLD 590

WAKE (340

WAOK 1380

WERD 860

WGKA 1600

WGST 920

WIIN 970

wax(| 790

WSB 750

WYZE 1480

Atlanta, Tex, KALT 900

Atlantie, lowa KJAN (220

Atlantic Beach, Fla. WKTX 1600

Atlantie City, N.J. WFPG 1450

WLDB (490

WMID (340

Atmore, Ala. WATM (590

Attleboro, Mass. WARA 1320

Auburn, Ala, WAUD 1230

Auburn, Callf. KAHI 950

Auburn, N.Y, wMBO (340

WAUB (590

Auburn, Wash, KASY 1220

Auburndale, Fla. WTWB (570

Auburndale, wis. WLBL 930

Augusta, Ga. WAUG 1050

wBBQ (340

WBIA (230

WGAC 580

WRDW 1480

Augusta, Malne WRDO 1400

WFAU 1340

Aurora, Colo. KOSI 1430

Aurora, 1. WMRO (280

WKKD (580

Aurora, Mo. KSWM 940

Austin, Minn, KAUS (480

KQAQ 970

Austin, Tex. KNOW (490

KASE 970

KTBC 590

KOKE 1370

KVET (300

Avalon, Calif. KGLM 740

Avon Park, Fla. WAVP (390
Avondale Estates.

Ga. WAVO (420

Aztec, N. Mex. KHAP 1340

Babylon, N.Y, WBAB (440

WGLI (1290

Bad Axe, Mish. WLEW (340

Bainbridge, Ga. WMGR 930

WAZA (360

Baker. Mont. KFLN 960

Baker. Oreg. KBKR 1490

Bakersfield, Callf. KAFY 550

KBIS 970

KERN (410

KGEE (230

KUZZ 800

KLYD 1350

KWAC 1490

KPMC 1560

Bellingham, Wash, KPUG 1170

Baldwinsville. N.Y. WSEN (050

Ballinger, Tex. KRUN (400

Baltimore, Md. WBAL (030

WBMD 750

WCAO 600

WCBM 680

WFBR 1300

WITH (230

wSID 1010

WWIN 1400

Bamberg, S.C. WWBD 790

Bangor, Malne WABI 910

WGUY 1250

WLBZs 620

Banning. Calif. KPA

Barboursvilte, Ky. WBVL 950
Bardstown, Ky.  WBRT 1320
Barnesboro, Pa, WNC: 950
Barnwell. S.C. WBAW 740
Barre. Vt. WSNO (450
Barstow, Callf. KWTC 1230
KIOT |
Bartlesville, Okla. KWON 1400
Bartow. Fla. WBAR (460
Bassett, va. woDY 900
Bastrop, La KTRY 730
KVOB 1340
Batavia, N.Y, WBTA 1490
Batesburyg, S.C. WBLR 1430
Batesville, Ark. KBTA 1340
Batesville, Miss., WBLE 1290
Bath, Maine wJTO 730

C.L. Ke.

WFSR 1580
WAIL (460
WLUXI550
WYNK 1380
WIBR 1300

Location

Bath, N.Y.
Baton Rouge. La.

930
WELL (400
WVOC 1500
WHAB 1260
WBCM 1440
WWBC

Baxloy, Ga.
Bay City, Mieh.

Bay Minette, Ala. WBCA 1150
Bayamon, P.R. WRS) 1560
Baytown, Tex. KWBA 1360
Beacon. N.Y. WBNR (260
Beardstown, ). WRMS 790
Beatrice, Nebr, KWBE 1450
beaufort. N.C. WBMA (400
Beaufort, S.C. WBEU 960
SIB 1490
Beaumont, Tex. KLVl 560
KPYC (450
RM 990
Beaver Dam. Wis. BEV (430
Beaver Falls, Pa. WBVP (230
Beckley, W. Va. WILS 560
WWNR
edford, ind. WBIW (340
edford. Pa. WBFD (810
edford, Va. WBLT (850
eeville, Tex. KiBL (490
Bel Air, Md. wWVCB 1520
Belen, N.Mex. KARS 860
Belgrade. Mont. KGVW 630
Bellaire, Ohio WOMP 1290
Bellefontaine, Ohio
WOHP 1390
Bellefonte, Pa. WBLF 1330
Bell Fourche, S, Dak. KBFS (450
Belle Glade, Fla. WSWN 900
Belleville. Ont. ciBQ
Belleville, ()i, WIBV 1260
Bellevue, wash. KF KF 1330
KBVU (540
Bellingham, wash. KPUG {170
KGMI 790
KOQT 1550
Bellingham.Ferndale, wash.
KENY 930
Belmont, N.C. WCGC 1270
Beloit, wis. WGEZ 1490
WBEL (380
Belton, S.C. WHPB 1390
Belton, Tex. KTON 940
Belzoni, Miss. WELZ 1460
BemidJi, Minn. KBUN (450
Bend, Orep. KBND ((10
KGRL 940
Bennetsville, S.C. WBSC (550
Bennington, Vt. ~ WBTN 1370
Benson, Minn, KBMO 1290
Benson, N.C. WPYB (580
Benton, Ark. KBBA 690
KGKO (600
Benton, Ky, wCBL 1290
Benton Harber,
Mich. WHFB 1060
Berkeley, Callf. KPAT 1400
Berkeley Springs. W.Va.
WCST 1010
Berlin, N.H. wMOU (230
WBRL 1400
Berry Hill, Tenn. WVOL (470
Berryville, Ark. KTHS 1480
Berwick, Pa. WBRX 1280
Bessemer, Ala, WYAM (450
Bethesda. Md, WUST (120
Bethlehem. Pa. WGPA (100
Beverly, Mass. WMLO (570
Biddeford. Maine WIDE (400
Bip Delta, Alaska WXLL 980
Blg.Lake. Tex. KBLT 1290
Big Raplds, Mleh. WBRN (460
Big Sprg., Tex, KBST 1490
KHEM 1270
KBYG 1400
Big Stone Gap, Va. WLSD (220
Biloxi, Miss. WLOX 1490
WVMI 570
Billings. Mont. KBMY 1240
KGHL 790
KOOK 970
KOYN 9i0
KURL 730
Binghamton, N.Y. WINR 680
WKOP (360
WNBF (290
Birmingham, Ala. WAPI 1070
BHM (550
WBRC 960
WCRT 1280
WEZB 1220
WENN 1320
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Location C.L. Ke.
WATYV 900
WSGN 610
WYDE 850
WVOK 690
Blsbee, Arlz. KSUN 1230
Blshop, Calif. KiBS 1230
Bishopville, S.C. WAGS 1380
Bismarck, N.Dak. KFYR 550
KBMR 1350
Bismarck-Mandan, N.Dak,
KBOM 1270
Black Mountaln, N.C.
WBMT 1350
WFEGW |
Black River Falls, Wis.
WWIS 1260
Blackfoot, [daho KBLI 690
Blackshear, Ga. WBSG 1350
Blackstone, Va. WKLV 1440
Blackwell, Okla. KLTR 1580
Blaine, Wash. KARI 550
Blakely, Ga. WBBK 1260
Blanding, Utah KUTA 790
Bloomington, ill. WIBC 1230
Bloomington, Ind. WTTS 1370
Bloomsburg, Pa,  WCNR 930
WHLM 550

Blountstown, Fla, WKMK 1370
Blue Earth, Minn. KBEN 1560
Biuefieid, W.va. WHIS 1440

WHKOY 1240

Biythe, Callf. KYOR 1450
Blytheville, Ark, KLCN 910
Boax, Ala. WBSA 18300
Boca Raton, Fla. WFSG 730
Bogalusa, La, WIKC 1490
wBOX 920

Bolse, idaho KATN (010
KBOI 950

KEST 790

KGEM 1140

KIDO 630

KYME 740

Bollvar, Mo. KBLR 1550
Bolivar, Tenn. WBOL 1560
Bonham, Tex. KEYN 1420
Boone, lowa KFGQ 1260
KWBG 1590

Boone, N.C. WATA 1450
Boonville, Ind. WEBNL 1540
Boonville, Mo. KWRT 1370
Booneville. Mliss, WBIP 1400
Boonville, N.Y. WBRvV 900
Borger, Tox. KHUZ 1490
KBBB 1600

Boston, Mass, WwBZ 1030
WCOP 1150

wIiLD 1090

WNAC 680

WEZE 1260

WEEL 590

WHDH 850

WMEX 1510

WORL 950

Boulder, Colo. KBOL 1490
KDEY 1460

Bowie, Tex. KBAN 1410
Bowling Green. Ky. WKCT 930
WBGN 1340

wLB) 1410

Bowi. Green, Ohio WMGS 730
Boynton Beach. Fla.

wZZzz 1510
KXXL 1450
KBMN 1230
Bradbury Hgts.. mMd.WPGC 1580
Braddock. Pa. WLOA 1550
Braddocks Helghts, wd.

Bozeman, Mont.

MH1 1370
Bradenton, Fla, WTRL 1490
WBRD 1420
Bradford. Pa. WESB 1490
Brady. Tex. KNEL 1490
Brainerd, Minn. KLiIZ 1380
Branson, Mo. KBHM 1220
Brantford, Ont, CKPC 1380
Brattieboro, VL. WTSA {450
WKVT 1490
Brawley, Callf. KROP 1300
Brazil. ind. WwBZI 1380
Breckenridge,
inn, KBMW 1450
Breckenridge. Tex. KSTB 1430
Bremen, Ga. WWCC 1440
Bremerton, Wash. KBRO 1490
Brenham, Tex KWHI 1280
Brevard, -N.C. WPNF 1240
Brewster, N.Y. WBRW 1510
Brewton. Ala. WEBJ 1240
Bridgeport, Ala. WBTS 1480
Bridgeport, Conn. WICC 600
WNAB 1450
Bridgeton, N.J. WSNI 1240

Brigham City,Utah KBUH 800

Brighton, Colo. KBRN 800
Brinkley. Ark. KBRI 157¢
Bristol, Conn, WBIS 1440
Bristol, Tenn. WOPI 1490

WYKE 1550
Bristol, Va. WCYB 690

WFHG 9680
Brockton, Mass. WBET 1460

OcTOBER, 1964

Location

Brockville, Ont,
Broken Bow, Nebr.
Brookfield, Conn.
Brookfield, Mo.
Brookhaven, Miss.

Brooklngs, Oreg.
Brookings, S.Dak.
Brookline, Mass.
Brooksville, Fla.
Brownfield, Tex.
Brownsville, Tenn.
Brownsville, Tex.
grownwood, Tex.

Brunswick, Ga.
Brunswick, Malne

Bryan, Ohio
Bryan, Tex,

Buckhannon, W.Va,

Bucyrus. Ohio
Buffalo, N.Y.

Buffalo, Wyo,
Buford, Ga.
Burbank, Caiif.
Burley, ldaho
Burlington, lowa
Burlington, N.C.

Burlington, Vt.

Burnett, Tex.
Burns, Oreg.
Butler. Ala.
Butler, Mo,
Butler, Pa.

Butte, Mont.

Cadillac. Mich,
Caguas, P.R.

Calro, Ga.
Calro, il
Calais, Maine
Caldwell, |daho

Calera, Ala.
Calexico, Calif,
Calhoun, Ga.
Cambrldge, Md.
Cambridge. Mass.
Cambridge, Ohlo
Camden, Ark.

Camden., N.J.

Camden, S. C.
Camden, Tenn.
Cameron, Tex.
Camilla, Ga.
Campbell, Ohio

Campbelisviile, Ky.
Canandaigua. N.Y.

Cannon City, Colo
Canonsburg, Pa.
Canton, Ga.
Canton, 111,

Miss.
Canton, N.C.
Canton, Ohio

Canyon, Tex.

Cape Girardeau, Mo.

Carbondale, 1L,
Carbondale, Pa.
Caribou, Maine
Carlisie, Pa.
Carlsbad, N.Mex.

Carmel, Calif.
Carml. 11,
Carnegle. Pa.
Caro, Mich.
Carolina. P. R.

Carrington. N.Dak.

Carrizo Springs.
Tex.

Carroll, lowa
Carrollton, Ala.
Carrollton. Ga.
Carroliton. Mo.
Carson City. Nev.,
Cartersville, Ga.

Carthage. 1.
Carthage, Mo.
Carthage. Miss.
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KDMO 1490
WECP 1480

Location C.L. Ke.
Carthage, Tenn. WRKM 1350
Carthage, Tex. KGAS 1590

Caruthersvllle, Mo, KCRV 1370
Casa Grande, Ariz. KPIN 1260

Casey, HlL. WKZI 800
Casper, Wyo, KTwO 1470
KATL 1400
Cathedral City. Caiif.
KWXY 1340
KVOC 1230
Cayce, 8.C. WCAY 620
Cedar Clty, Utah KSUB 540
Cedar Fails, lowa KCF( 1250
Cedar Rapids, lowa KCRG 1600
KLWN 1450
WMT 600
KHAK 1360
Cedartown, Ga. WGAA 1340
Celina. Ohio WCSM 1350
Center. Ala. WEIS 990
WAGC 1550
Center, Tex. KDET 930
Centerville, lowa KCOG 1400
Centerville, ind. WHON 930
Centreville, Miss. WLBS 1580
Centervilie, Tenn. WHLP 1570
Centerville, Utah KBBC 1600
Central City, Ky. WNES 1050
WMTA 1380
Centralia, {ll. WCNT 1210
Centralla & Chehalls,

Wash, KELA 14720
Centreville, Miss. WLBS 1580
Ceres, Calif. KLOC 920
Chadburn, N.C. WVOE 1590
Chadron, Nebr. KCSR 610
Chambersburg, Pa. WCHA 800

wCBG 1590
Champaign, ll. wDWS (400
Chanute, Kans. KCRB 1460
Chapel Hill, N.C. WCHL 1360
Chardon. Ohlo WGLD 1560
Charlerol, Pa. WESA 940
Charles City, lowa KCHA 1580
Charleston, Ill. WEIC 1270
Charleston, Mo. KCHR 1350
Charleston, S.C. WCSC 1390
WOKE 1340
WPAL 730
WAQSN 1450
WTMA 1250
Charleston, W.Va. WCAW 680
WCHS 580
WGKV 1490
WKAZ 950
WTIP 1240
WXVA 1550
Charlotte. Mlch. WCER 1390
Charlotte, N.C. 871 100
AYS 610
WGIV 1600
WKTC |
wSso0C
WIST 1240
WWOK 1480
Charlotte, WRPL 1540
Charlotte Amaile. V.1,
wWBNB 1000
WSTA 1340
WEBNB 1000
Chaclottesville, Va. WCHYV 1260
WELK 1010
WINA 1400
Chase City, Va. WMEK 980
Chattahvuchee,
Fla. WSBP 1580
Chattangoga, Tenn. WMOC 1450
WAPU 1150
WDEF 1370
wDOD 1310
WwWDXB 1490
WNOO 1260
Cheboygan, Mich. WCBY 1240
Cheektowaga. N.Y, WNIA 1230
Chehalis, Wash, K1TI 1420
Chelan, Wash, KOZ1 1220
Cheraw, S.C. WCRE 1420
Cherryville, N. C. WCSL 1590
Cherokee, lowa KCHE 1440
Chester, Ill. KSGM 980
Chester. Pa. WEEZ 1590
WVCH 740
Chester, S.C. WGCD 1490
Cnester. Va. WIKI 1410
Chestertown, Md. WCTR 1530
Cheyenne, Wyo, KFBC 1240
KCHY 1530
KRAE 1480
KVWO 13720
Chicago, Ill. WAAF 950
AIT 820
wBBM 780
WCFL 1000
WCRW (240
WEDC 1240
WYNR 1390
WGN 720
WIND 560
w1lD 1160
wLS 890
WMAQ 670
WMBI (110

Location C.L. Ke.
WSBC 1240
Chlcago Hagts., 1ll. WMPP 1470
wCGO 160¢
Chickasha. Okla. KWCO 1560
Chico, Calif. KHSL 1290
PAY 1060
Chicopes, Mass. WACE 730
Childress, Tex. KCTX 1510
Chillicothe, Mo. KCHI 1010
Chillicothe, Ohio WBEX 1490
WCH | 1350
Chipley, Fla, wGBC 1240
Chippewa Falls, Wls.
WAXX 1150
Chrlstiansburg, Va. WBCR 1260
Christiansted, V.1, WIVI 970
Church Hili. Tenn. WMCH 1260
Cicero, M. WVON 1450
Cincinnati, Ohlo wCKY 1530
WCIN 1480
wCPO 1230
WKRC 550
wLW 700
WSAI 1360
WZIP 1050
Clanton. Ala. WHKLF 980
Clare, Mich. WCRM Y90
Claremont, N.H. WTSV 1230
Claremare, Okla. KWPR 1270
Clarion, Pa. WWCH 1300
Clarksburg, W.Va. WBOY |
WHAR 1340
wPOX 750
Clarksdale, Miss. WROX 1450
WKDL 1600
Clarksville, Ark. KLYR 1360
Clarksville, Tenn. WIZM 1400
WDXN 540
Clarksville, Tex. KCAR 1350
Claxton. Ga. WCLA 1470
Clayton, Ga. WGHC 1570
Clayton, Mo. KXLw 1320
KFUO 850
Clayton, N.MeX KLMX 1450
Clearfield. Pa. WCPA 900
Clearwater, Fla. WTAN 1340
WAZE 860
Cleburne, Tex. KCLE 1120
Clermont, Fla. SLC 1340
Cleveland, Ga. WRWH 1350
Cleveland, Miss. wCLD 1490
WDSK 1410
Cleveland, Ohio KYW | 100
WDOK 1260
WERE 1300
WGAR 1220
WHK 1420
WABQ 1540
WIW 850
Cleveland, Tenn. WBAC 1340
WCLE 1570
Cleveland, Tex. KVLB 1410
Cleve. Hgts,, Ohlo WIMD 1490
Clewiston, Fla. wWOwWY 1590
Clifton, Ariz. KCLF 1400
Clifton Forge. Va. WCFV 1230
Cfincho. Va. wDIC 1430
Clinton, 1. WHOW 1520
Clinton. lowa KCLN 1390
KROS 1340
Clinton, Mo. KDKD 1280
Clinton, N.C. WRRZ 880
Clinton, Okia. KWOE 1320
Clinton, S.C. WPCC 1410
Ctinton, Tenn. WYSH 1380
Cloquet, Minn, WKLK 1230
Clovis, N.Mex. KCLV 1240
KICA 980
Coachella, Callf. KCHV 9670
Coalinga, Calif. KBMX 1470
Coatesville, Pa. wCO0J 1420
Cocoa, Fla. WKKO 860
WEZY 1350
wWwWBC (510
Cocoa Beach, Fla, WRKT i300
Cody. Wyo. KOD} 1400
Coeur d'Alene, 1da. KVNI 1240
Coffeyville,. Kans. KGGF
Colby, Kans. KXXX 790
Coldwater, Mich. WTva (590
Coleman, Tex. KSTA 1000
Colfax. Wash, KCLX 1450
College Park, Ga. WEAD 1570
Colonial Heights. Va.
WPVA 1280
Colorado City, Tex. KVMC 1320
Colo. Sprgs.. Colo. KRDO 1240
KPIK 1580
KVOR 1300
KSSS 740
KYSN 1460
KRYT 1530
Columbila, Ky. WAIN 1270
Columbia, Mlss. WCIU 1450
Columbia, Mo. KFRU 1400
KCGM 1580
Columbla. Pa. wCOY 1580
Columbia, S.C. wCOoSs 1400
WIS 560
wOoIC 1820
WNOK 1230
waxe 1470
135
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Location
Columbia, Tenn.

Columbus, Ga,

Columbus, Ind,
Columbus, Miss,

Columbus, Nebr.

Columbus, Dhio

Colviile, wash,
Comanche, Tex.
Commerce, Ga.
Concord, Callf.
Concord, N.H.
Concord, N.C.
Coneordia, Kans,

Conneaut, Ohio
Conneilsville, Pa,
Connersville, Ind.
Conroe, Tex,
Conway, Ark.

Conway, N.H.
Conway, S.C.
Cookevilie, Tenn.

Cootidge, Ariz.
Coos Bay, Oreg.

Copper Hill. Tenn.
Coquille, Oreg.
Coral Gables, Fia.

Corbin, Ky.

Cordele, Ga.
Cordova, Alaska
Corinth, Miss,
Cornelia, Ga.
Corning, Ark,
Corning, N.Y.

Corry, Pa,
Corsicana, Tex.
Cortez, Colo.
Cortland, N.Y,

Coshocton, Dhio
Cottage Grove, Ore,
Cottonwood, Arlz.

Coudersport, Pa.
Council Bluffs, [o

Courtenay, B.C,
Covington, Ga.
Covington, La.
Covington, Tenn.
Covington, Va,
Cowan, Tenn,
Craig. Colo,
Crane, Tex.

Crane, Texas
Crawfordsville, Ind

Crescent City, Calif

Creston, lowa
Crestview, Fia.

Crewe, Va,
Crockett, Tex.
Crookston, Minn.
Crossett. Ark.
Crossville, Tenn.
Crowley, La,

136
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. KPLY (240
KPOD 1310
KSIB
WCNU
WiSB
WSVS 800
KIVY
KROX
KAGH 800
WAEW (330
KSIG 1450

Location C.L. Ke.
Cuero, Tex, KCFH (600
Cullman, Ala, WFMH 1460
WKUL 1840
Culpeper, Va. WCVA (490
Cumberland. Ky. WCPM (280
Cumberiand, Md, WCUM (230
WTBO 1450
Cummings, Ga. WSNE 1410
Cushing, Okla. KUSH 1600
Cuyahoga Falls, Uhlo
WCUE 1150
Cypress Gardens,
Fla. WGTO 540
Cynthiana, Ky, WCYN 1400
Dade City, Fi WDCF 1350
Dadevilie, Ala, vC gi0
alhart, Tex KXIT 1410
Dallas, N.C. WAAK 960
Dallas, Dreg. KROW (460
Dailas, Tex. KRLD 1080
KIXL 1040
KSKY 660
KLIF 1190
WFAA 570
WFAA 820
KBOX (480
WRR (310
The Dalics, Dreg. KACI 1300
KDDL (440
Daiton, Ga. WBLI (230
WRCD 1430
Danbury, Conn. WLAD 800
Danville, 101, WDAN 1490
WITY 980
Danviile, Ky, WHIR 1230
Danvitle, Pa, WPGM 1570
Danville, va, WBTM (330
WYPR 970
WDVA
WILA 1580
Dardanelle, Ark. KCAB
Darlington, S.C. WDAR 1350
Davenport, lowa wOoC 1420
KWNT (580
KSTT 170
Dawson, Ga. wDWD 990
DaYten, Ohio WHIO 1290
WING (410
WONE 980
WAVI (210
Dayton, Tenn, WDNT 1280
Daytona Beach, Fla.
WNDB (150
WMFJ 1450
WROD (340
Deadwood, S.Dak. KDSJ 980
Dearborn, Mich WKNR (310
Decatur, Ala. WHOS 800
WAJF 1490
WMSL 1400
Decatur, Ga, WGUN (010
WLKB 1310
Decatur, 1M1, wD2Z 1050
WSOY (340
Decorah, towa KDEC 240
KWLC 1240
Deer Lodge, Mont. KDRG (400
Deerfield, Va, WABH 1150
Defiance, Ohlo WONW (280
De Funiak Sorings, Fia,
WDSP 1280
WZEP (460
De Kalb, 11, WLBK (360
De Land, Fia. WJIBS 1490
wgoo 1310
Delano, Calif. KCHJ 1010
Delaware, Ohio WOLE {550
Delray, Beh., Fla. WDBF (420
Del Rlo. Tex. KDLK 230
Deita. Colo. KDTA (400
Deming. N.Mex. KOTS 1230
Demopolis. Ala. WXAL 1400
WIWT 1850
Denham Sprgs.. La. WLBI 1220
Dentson, lowa KDSN 1580
Denison, Tex. KDSX 950
Denton, Tex. KDNT 1440
Denver, Colo. KDEN (340
KFML 1390
KHOW 630
KIMN 950
KLIR 990
KLZ 560
KBTR 7(0
KOA 850
KPOF 9(0
KFSC 1220
KTLN 1280
Denver City, Tex. KKAL (580
Oe Queen, Ark. KDQN (390
DeRidder. La, KDLA 010
Des Moines, lowa KCBC 1390
KIOA 940
KRNT 1350
KSO 1460
KWKY 1150
WHO (040
Detrolt, Mich, WCAR (130
WIBK (500
WILB (400
WIR 760
wwil 950

Location C.L. Ke.
WXYZ 1270
Detroit Lakes, Minn,
KDLM (340
Deviis Lake,N.Dak.
KDLR 1240
Dexter, Mo, KDEX 1590
Diboll, Tex. KSPL 1260
Dickinson, N.Dak. KDIX 1230
Dickson, Tenn, WD KN 1260
Dillon, Mont, KDBM 800
Dillon, 8.C, WDSC 800
Dimmitt, Tex. KDHN (470
Dinuba, Callf, KRDU 1130
Dixon, Iii. WIXN 1460
Dodge City, Kans, KGNO (370
KEDD 1550
Donaldsonville, Ga. WSEM 500
Deoniphan, Mo, KDFN 1500
Dothan, Ala. WAGF (320
wWDIG 1450
WOOF 560
Douglas, Ariz, KAWT 1450
KAPR 930
Douglas, Ga. WDMG 860
WOKA 1310
Dougias, Wyo, KWIV {050
Douglasville, Ga. WDGL 1520
Dover, Dei. wDOV (410
WKEN 1600
Dover, N.H. WTSN 1270
Dover, Ohio WIER 1450
Dowaplac, Mich, WDOW 1440
Doylestown, Pa. wWBUX 1570
Dublin, Ga. WMLT (330
WXLI 1230
Du Bols, Pa. WCED (420
Dubuque, lowa KDTH (370
WwDBQ 1490
Duiuth, Minn, KDAL 610
WEBC 560
KAOH 1390
Dumas, Tex, KDDD 800
Duncan, Okia, KRHD 1350
Dundatk, Md, WAYE 860
WEBB 1360
Dundee. N.Y, WFLR 1570
Dunkirk, N.Y. WDOE 1410
Dunn, N.C. WCKB 780
Du Quoln, 111, WDQN 1580
Durango, Colo. KIUP 830
KDGO 1240
Durant. Dkla, KSFQ 750
Durham, N.C. WDNC 620
WSRC 1410
WSSB 1490
WTIK 131
Dyersburg, Tend. WDSG (4
WTRO 1330
Eagle Pass, Tex. KEPS (270
Eagle River, Wis. WERL 950
Easley, S.C. WELP 1360
E. Grand Forks, Minn,
KRAD 1590
Eastland, Tex. KERC (590

E. Lansing, Mich. WKAR 870
E. Liverpocol, Ohio WOHI 1490
East Longmeadow, Mass.

WTYM 1600
Eastman, Ga. WPFE (580
E. Moline, Hl. WDLM 960
E. Point, Ga, WTIH 1260
E. St. Louis, INI. WAMV [490
Easton, Md. WEMD (460
Easton. Pa, WEEX (230

WEST 1400
Eatontown, N.J. WHTG 1410
Eau Ciaire, Wis, WEAQ 7

WBIZ (400

WECL (050
Eau Gallle. Fla, WMEG 920
Ebensburg, Pa, WEND (580
Edenton, N.C, WwCDJ 1260
Edinburg, Tex, KURV 710
Edmonds, Wash. KGDN 630
Efingham, qif, WCRA 1090
Elba. Ala, WELB (350
Elberton, Ga. WSGC 1400
El Cajon, Callf, KDEO 910
E! Campo, Tex. KULP {300
E! Centro, Calif. KXO0 1230

KAMP 1430
€l Dorado. Ark. KDMS (200

KELD 1400
Eldorado. Kans. KBTO 1360
Eidorado 8prings, Mo.

KESM (580
Elatn, 1II WRMN 1410
Elizabeth City, N. cC.

WCNC (240

WGAI 560

Elizabethton, Tenn. WBEJ 1240
Ellzabethtown, Ky, WIEL 1400
Elizabethtown, N.C.

WBLA 1440
Ellzabethtown, Pa. WHRY 1600
Elk City, Okla. KBEK 1240
Elkhart, Ind. WTRC (340

WCMR (270
Eikin, N.C. WIFM (540
Elkins, w.Va, WDNE (240
Elko, Nev. KELK (240

Location C.L. Ke.
Elkton, Md, WSER 1550
Ellensburg, wash, KXLE (240
Ellsworth, Me, WDEA (370
Elmira, N.Y, WELM (410
WENY 1280

Elmira Heights-

Horseheads, N.Y.

WEHH 1590
El Paso, Tex. KROD 600
KELP 920
KHEY 680
KINT 590
KI1ZZ 1150
KSET 1340
KTSM 1380
El Reno, Dkia, KELR 1460
Ely, Minn. WELY 1450
Ely, Nev. KELY 1280
Elyria, Dhio WEOL 930
Eminence, Ky, WSTL 1600
Emporia, Kans. KVDE (400
Emporia, Va, WEVA 3860
Emporium, Pa, WLEM 1250
Endicott, N.Y. WENE 1430
Englewood, Colo. KGMC 150
Englewood, Fla, WENG 1530
Enid, Okia, KCRC 1390
KGWA 960
Enterprise, Ala, WIRB 600
Enterprise, Oreg. KWVR 1340
Ephrata, Pa. WGSA 1310
Ephrata, wash. KULF 730
Erle, Pa, WWYN (260
wICU 1330
WIET 1400
WWGO 1450
Erwin, Tenn, WEMB 1420
Eseanaba, mMieh. WDBC 680
WLST 600
Escondido, Callf, KOWN 1450
Espanola, N. M, KDCE 970
Esthervilie, lowa KLIL 1340
Etowah, Tenn. WCPH 1220
Eufaula, Ala, WULA (240
Eugene, Oreg. KORE (450
KPIR {500
ASH (600
ATR 1320
ERG 1280
590
1540
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Eustls, Fia.

Evanston, I, EAW 1330
WNMP {590
Evanston, Wyo, KEVA 1240
Evansvilie, (nd. WRDZ 1400
WGBF 1280
WIKY 820
WIPS 1330
Eveleth, Minn, WEVE 1340
Everett, pa. WWDS 1050
Everett, wash, KRKO 1380
KwyZ 1230
Evergreen, Ala. WBLO 1470
Fairbanks, Alaska KFAR 610
KFRB 900
Falrbury, Nebr. KGMT (30
WEEL 1310

Fairfax, va,
He.

Fairfield, WFIw (390
Fairfieid, fowa KMCD 1570
Falrhope, Ala. WABF 1220
Falrmont, Minn. KSUM 1370
Fairmont, N C, WFMO 860
Fairmont, W.Va. WMMN 920
WTCS 1490
Falardo, P.R. wMDD 1480
Faifurrias, Tex. KPS0 1260
Fall River, Mass. WALE (400
WSAR (480
Fails Church, Va. WFAX 1220
Falls City, Nebr. KTNC (230
Fargo, N.Dak. WDAY 970
KFNW 900
KUTT 1550
KXGO 790
Farlbault. MiInn, KDHL 920
Farmersville, La. KTDL 1470
Farmington, Me. WKT) 1380
Farmington, Mo, KRE! an0
Farmington, N.M, KENN (390
KWYK 960
KRZE 1280
Farmvlile, N.C. WFAG (250
Farmvitle, Va. WFLO 870
Farrell, Pa, WFAR (470
Farwell, Tex. KZOL 1570
Fayette, Ala, WWWF 990
Fayetteviite, Ark. KHOG 1440
KFAY 1250
Fayetteviile, N.C. WFAI (230
WFNC 940
WFLB (490
WIDU 1600
Fayetteville, Tenn.
WEKR i240
Fergus Falls, Minn.
KDTE (250
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Location C.L. Ke,
Fernandina Beach. Fla.
WPAP 1570
Ferrlday, La, KFNV (600
Festus, Mo. KICF 1400
KXEN 1010
F Indlay. Ohlo WFIN 1830
Fisher, W.Va, WELD 630
Fitchburg, Mass. WEIM 1280
WFGM 960
Fitzgerald, Ga. WBHB 1240
Flagstaff, Ariz. KCLS 600
KAFF 1000
KJKJ 1400
KEOS 690
KEOS 1290
Fiat River. Mo. KFMO 1240
Flint, Mlch. WFOF 910
WTRX 1330
WAMM 1420
WMRP 1570
WKMF 1470
WTAC 600
Flomaton, Ala. wTCB 990
Florenee, Ala. WI0I 1540
wowL 1240
Florence, S.C, wiMX 970
wOLS 1230
WYNN 540
Floydada, Tex. KFLD 900
Foley, Ala. WHEP 1310
Fond du Lae, Wis. KF12Z 1450
Fordyee, Ark, KBIT 1570
Forest. Miss, WMAG 860
Forest City, N.C. WBBO 780
WAGY 1320
Forest Grove, Ore. KWAY 1570
Forrest City, Ark. KXJK 95
Ft. Atkinson, Wis. WFAW 940
Ft, Bragg, Callf. KOAC 1230
Ft. Collins, Colo. KCOL 1410
KZIX 600
Ft. Dodge. lowa KVFD 1400
KWMT 540
Ft. Knox, Ky, WSAC 1470
Ft. Lauderdate, Fla. WFTL 1400
wwiL 1580
Ft. Madison. lowa KXGI 1360
Ft, Morgan, Colo. KFTM 1400
Ft. Myers, Fla, WINK 1240
WMYR 1410
WwXYC 1350
Ft. Payne, Ala. WFPA 1400
w208 1250
Ft. Pierse, Fia. WARN 1330
WIRA 1400
Ft. Seott, Kans, KMDO 1600
Ft. Smith, Ark. KFPW 1230
KFSA 950
KTCS 1410
KWHN 1320
Ft. Stockton, Tex. KFST 860
Ft. Valley. Ga. WFPM 1150
Ft. Walton Beach. Fla.
WNUE 1400
WFTW 1260
Ft. wayne, Ind. WGL 1250
wowo 1190
WANE 1450
WKIG 1880
Ft. Worth, Tex. KilmM 870
KCUL 1540
KF3Z 1270
KNOK 970
WBAP 570
WBAP 820
K XOL 1360
Fostoria, Ohlo WFOB 1430
Fountaln City, Tenn.
WGYW 1430
Fountain 1nn, S.C. WFIS 1600
Fowler, Calif. KLIP 1220
Framingham, Mass.WKOX 1190
Frankfort, ind. wIiLO 1570
Frankfort, Ky, WFKY 1480
Franklin, Ky, WFKN 1220
Franklin, La, KFRA 1390
Franklin. N.C. WFSC 1050
Franklin, Pa. WFRA 1430
Franklin, Tenn. WAGG 950
Franklin. Va. WYSR 1250
Frederick, Md, WFMD 930
Frederick. Okla, KTAT 1570
Fredericksburg, Tex.
KNAF 810
Fredericksburg, Va. WFVA 1230
) WFLS 1350
Fredericktown, Mo,
KFTw 1450
Fredonia, N.Y, WBUZ 1570
Freeport, (li. WFRL (570
Freeport. N.Y, WGBB 124

Freeport. Tex. KBRZ 1460
Fremont, Mieh. WBFC 1490
WSHN 1550

Fremont, Nebr, KHUB 1340
Fremont. Ohio WFRO 900
Fresno, Calif. KARM 1430
KBIF 900

KIRV 1510

KEAP 880

KXEX 1550

KFRE 940

OcrosER, 1964

Location C.L. Kc.
KGST 1600
KMAK 1340
KMJ 580
KYNOD §800
Front Royal, Va  WFTR 1450
Frostburg, Md. WFRB 560
Fulton, Ky, WFUL 1270
Fulton, Mo. KFAL 900
Fulten. N.Y. WOSC 1300
Fuquay Sprgs., N.C.
WFVG 1460
Gadsden, Ala. WGAD 1350
WETO 830
WAAX 570
WEAC 1500
Gaffney, S.C. WFGN 1570
Gainesville. Fla. WDVH 980
WGGG 1230
WRUF 850
Galnesville, Ga. WGGA 550
WOUN 1240
WLBA 1580
Galnesville. Tex. KGAF 1580
Gaithersburg, Md. WHMC 1150
Galax, Va. wB0B 1360
Galesburg. Ul WGIL 1400
WAIK 1590
Galtatln, Tenn. WHIN 1010
Gallipolis, Ohio WIEH 890
Galtup, N. Mex, KGAK 1330
KYVA 1230
Galveston. Tex. KILE 1400
KGBC 1540
Gander, Nfid, CBG 1450
Garden City, Kans. KNCO 1050
KIUL 1240
Garden City,, Mich.
WERB (090
Gardner, Mass. WGAW 1340
Gary, Ind, WWCA 1270
WGRY 1370
Gastonla, N.C. WGNC 1450
WLTC 1370
Gate City, Va. WGAT 1050
Gaylord. Mich. WATC 900
Geneseo, (I, WGEN 1500
Geneva, Ala. WGEA (150
Geneva, Iil, WwWGSB 1480
Geneva, N.Y. WGVA 1240
Georgetown, Del. WIWL 900
Georgetown, Ky. WAXU 1580
Georgetown, S.C. WGTN 1400
wWGO0O 1470
Georgetown. Tex. KGTN 1530
Gettysburg, Pa. WGET 1320
Glllette, WYo. KIML 1490
Gilroy, Calif. KPER 1290
Gladewater, Tex. KEES 1430
Glasgow, Ky. WIKAY 1490
WCDS 1440
Glasgow, Mont. KLTZ 1240
Glen Burnie. Md, WISz 1590
Glendals, Ariz. KRUX 1360
Glendale, Calif. KIEV 8
Glendive, Mont. KXGN 1400
KGLE 590
Glens Falls, N.Y, WSET 1410
WWSC 1450
Glenville, Ga. WKIG 1580
Glenwood Sprgs.. Colo,
KGLN 980
Globe, Ariz. KZOW 1240
Gloucester. va.  WDODY 1420
Gloversville-Johnston, N.Y.
WENT 1340
Gold Beach, Oreg. KBLY 1220
Golden, Cole. KICM 250
Golden Meadow, La.
KLEB 1000
Golden Valley., Minn,
KEVE 1440
KUXL 1570
Goldsboro, N.C. WFMC 730
WGBR 1150
WGOL 1300
Gonzales. Tex. KCT1 1450
Goodland, Kans. KLOE 730
Goshen, Ind. WKAM 1460
Gouvernaur, N.Y, WIGS 1230
Grafton. N.O. KGPC 1340

Grafton. W.Va. WVVW (260
Graham. Tex. KS

Grand Coules, Wash. K &
Grand Forks, N.O. KFIILM 1370

Grand Haven, Mich,
WGHN 1370

Grand I3land, Nebr.
KMM) 750

KRG 1430
Grand Junction, Cofo.
KREX 920
KEXO 1230
KSTR 620
I KWSL 1340
Grand Prairie, Tex.
KPCW 730
Grand Rapids. Mich,
WIEF 1230
WFUR 1570
WGRO 1410

Location

Grand Raplds. Minn,
Grangevllle, 1daho KORT 1230

Granite City, [il.
Granite Falls, N

Grants, N.Mex.

Grants Pass, Oreg.

Grayson, Ky.
Gt, Barrington,

Gt, Bend. Kans.
Gt. Falls, Mont

Greeley, Colo.

Green Bay, Wis.

Greeneville, Tenn,

Greenfleld. Mass.
Greensbore, N.C.

Greenburg, Ind.
Greensburg. Pa.
Greenville, Ala,
Greenville, Ky.
Greenville, Mich,
Greenville, Mlss,

Greonville, Pa.
Greenville, N.C.

Greenviile, S.C.

Greenvilie, Tex,
Greenwood, Miss.

Greenwood, S.C.
Greer, S.C.

Grenada. Miss.
Gresham, Oreg.
Gretna, Va,
Griffin. Ga.

Grinnell, lowa
Groton, Conn,
Grove City, Pa.
Grundy, Va.
Guayama, P.R.
Gultport, Miss.

Gunnison, Colo.

Guntersville, Ala.

Guthrie, Okla.
Guymon, Okla.
Hagerstown., Md.

Halnes City. Fla.
Haleyville, Afa.
Halfway, Md.
Hartnden, Conn,
Hamilton, Ala.
Hamilton, Mont.
Hamiiton. Ohio

Hamilton. Tex.
Hamlet, N. C.
Hammond. ind,
Hammond, La.
Hammonton, N.1.
Hampton, S.C.
Hampton, Va.
Hancock, Mich,
Hanford. Calif.
Hannibal, Mo.
Hanover, N.H.

Hanover, Pa.
Hardin, Mont.
Harlan, Ky.
Harlingen, Tex.
Harriman, Tenn,
Harrisburg, W11,
Harrisburg, Pa.

Harrison, Ark.

Harrisonburg, Va.

Harrodsburg, Ky.
Hartford, Conn.

C.L. Ke.
WLAV (340
WMAX (480
wooD 1300
KOZY 1490
WGNU 920
WKIK 1580
KMIN 980
KAGI 930
KAJO 1270
WGOH 1370
Mass.
WSRBS 860
KVGB 1590
. KFBB 1310
KUODY 1450
KMON 560
KARR 1400
KFKA 1310
KYOU 1450
WBAY 1360
WIPG 1440
wouUz 1400
WGRV 1340
WSMG 1450
WHAI 1240
WBIG 1470
WCO0G 1320
WEAL 1510
WKTB 1550
WGBG 1400
WPET 950
WGRB 1330
WHIB 620
WGYV (3580
WKYF 1600
WPLB 1380
WIPR 1330
wDDT 900
WGVM 1260
WGRP 940
WGTC 1590
wOoOow 1340
WPXY 1550
WESC 6ty
WFBC 1330
WMRB 1490
WMUU 1260
WQOK 1440
KGVL (400
WABG 960
WGRM 1240
WCRS 1450
WGSW 1350
WEAB
WCKI 1300
WNAG 1400
KRDR 1230
WMNA 730
WKEU 1450
WHIE 1320
WRIX 1410
KGRN 1410
wsSuB 980
wSa) 1340
WNRG 940
WXRF 1580
WROA 1390
WGCM 1240
KGUC 1490
WGSV 1270
KWRW 1490
KGYN 1220
WARK 1490
WIJEJ 1240
WHAN 930
wigB 1230
WHAG 1410
WOEE 1220
WERH 870
KYLQ 980
WMOH 1450
WCNW 1560
KCLW 900
WKOX 1250
wJ0B 1230
WFPR 1400
WNIH 1580
WBHC 1270
WVEC 1430
WMPL 920
KNGS 620
KHMO 1070
WTSL 1400
WDCR 1340
WHVR 1280
KHDN 1230
WHLN 1410
KGBT 1530
WHBT 1600
WEBQ 1240
WFEC 1400
WCMB 1460
WHP 580
WKBO_ 1230
KHOZ 900
WHBG 1360
WSVA 550
WHBN 1420
WORC 1360
weee 1290

Location C.L. Ke.

WPOP 1410

WTIC 1080
Hartford, Wls. WTKM |540
Hartselle, Ala. WHRT 860
Hartsville, S.C. WHSC 1450
Hartwell, Ga, WKLY 980
Harvard, lil. wMCW 1600
Harvey, lil. WBEE 1570
Hastings, Mich. WBCH (220

Mastings, Minn. KDWA 1460

Haslings, Nebr. KHAS 1230
KICS 1550
Hattiesburg, Miss, WBKH 950
WFOR 1400
WHSY 1230
WwXXX 1310
Havelock, N.C. WUSM 1330
Haverhill, Mass, WHAV 1490
Hayre, Mont. KOJM 610
Havre de Grace. Md.
WASA 1330
Hawkinsvllle, Ga. WCEH 610
Haynesviile. La. KLUV 1580
Hays, Kans. KAYS 1400
Hayward, Wls. WHSM 81
Hazard, Ky. WKIC 1380
Hazelhurst, Ga. WVOH 920
Hazlehurst, Miss, WMDC 1220
Hazleton, Pa. WAZL 1490
WTHT 1300
Helena, Ark. KFFA 1360
Helena. Mont, KCAP |
KBLL 1240
Hemet, Calif. KHS) 1320
Hempstead. N.Y., WHLL 1100
Henderson, Ky. WSON B60
Henderson, Nev. KBMI 1400
KTOO 1280
Henderson. N.C. WHNC 890
wiZS 1450
Henderson, Tex. KGR{ 1000
KWRD (470
Hendersonviile, N.C.
WHKP 1450
WHVL 1600
Henryetta, Okia. KHEN (590
Hereford, Tex. KPAN 860
Herkimer, N.Y. WALY 1420
Hermiston, Oreg. KOHU 1570
Herrin, 1. WIPF 1340
Hettinger. N.Dak, KNDC 1490
Hibbing, Minn., WMFG 1240
Hickory, N.C. WHKY 1290
WIRC 630
WSPF 1000
Highland, L. WINU 1510
Highland Park, Vi,
WEEF 1430
Hightand Park. Tex. KVIL 1150
Highland Springs, Va,
WENZ 1450
High Point, N.C. WMFR 1230
WNODS 1590
WHPE 1070
Hitlsboro, Ohlo WSRW 1590
Hillsboro, Oreg. KUIK 1860
Hillsboro, Tex, KHBR 1560
Hillsdale. Mich. WCSR 1340
Hillsville, Va. WHHYV 1400
Hilo, Hawaii KHBC 970
KIPA (110
KIMO 850
Hinesvilte, Ga. KGML 990
Hinton, W. Va. WMTO 1380
Hobart, Okla. KTiS 1420
Hobbs, N.Mex. KWEW 1480
KHOB 1390
Holbrook. Ariz. KDJI 1270
Holdenville, Okla. KVYL 1370
Holdredge, Nebr. KUVR 1380
Holland, Mlich. WHTC 1450
WwJiBL 1260
Hollister, Callf, KGQHT 1820
Hollywood, Fla. WGMA (320
Holly Hill, S.C. WHHL 1440
Holyoke. Mass. WREB 930
Homer, La. KHAL 1320
Homestead, Fla, will 1430
Homewood, Ala. WiLD 1400
KAIM 870
Honolulu, Hawaill KGMB 590
KZ00 1210
KHA1 1080
KPOI 1380
KIKI 830
KGU 760
KHVH 1040
KORL 650
KNDi 1270
KOHO 1170
TRG 990
ULA 680
UM 500

IO
Ir

Hood River, Oreg.
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Hope, Ark. R 1490
Hopewell, Va, HAP (1340
Hopkinsville, Ky. HOP 1230
KOA 1480
Hoquiam, Wash. HOK 1560
Hornell, N.Y. WWHG 1320
WLEA 1480

Hot Springs, Ark. KAAB 1340
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Location C.L. Ke.
KBHS 590
KZNG (470
Hot Springs,
S. Dak, KOBH 580
Houghton, Mich. WHDF 1400
Houghton Lake, Mich.
WHGR 1290
Houlten, Maine WHOU (340
Houma. La, KCIL (490
Houston, Miss. WCPC 94
Houston, Mo. KTBC 1250
Houston, Tex, KCOH 1430
KILT 610
KNUZ 1230
KODA 1010
KPRC 950
KTHT 790
KTRH 740
KXYZ 1320
KYOK (590
Howell, Mich. WHMI 1350
Hudson, N.Y, WHUC (230
Hugo, Okla, KIHN (340
Humacao, P,R. WALO (240
Humboldt, Tenn. WIR) 740
Huntingdon, Pa, WMUN 1150
Huntington, Ind, WHLT 1300
Huntington, N.Y, WGSM 740
Huntington, W.va.
WKEE 800
WSAZ 930
WWHY (470
Huntsvllle, Ala. WBHP (230
WEUP 500
WFIX 1450
WAAY 1550
Huntsville, Tex. KSAM 1490
Huron, S.Dak. KIJV (340
Hutchinson, Kans. KWBW (450
KWHK (260
Hutchinson, Minn. KDUZ 1260
Hyde Park, N.Y. WHVW 950
Idabel, Okla. KBEL 1240
Idaho Falls, idaho KID 590
KTEE 1260
independence, Ia. KUPI 980
KOUR 1220
Independence, Kans.
KIND 1010
Independence, Mo. KCCX 1510
Indiana, Pa, WDAD 1450
Indianapolis, Ind.
WFBM 1260
WGEE 1590
WIBC 1070
WIGO 810
WIRE 1430
WISH 1310
WXLW 950
WNDY 1500
Indianola, lowa KBAB 1490
Indlanola, La. KBAB (490
Indianola, Miss. WNLA 1380
Indian Rocks Beach, Fla,
WGNP 1520
Indio. Calif. KREO 1400
Inglewood, Callf., KTYM 1460
Inkster, Mich, WCHB (440
International Falls, Minn.
KGHS (230
fola, Kansas KALN (370
fonia. Mich. WION 1430
fowa City, lowa KXIC 800
wsul 910
lowa Falls, lowa KFIG 1510
ron Mtn., Mich, WMIQ 1450
ron River, Mich. WIKB 1230
rondale, Ala. WIXI1 1480
ronton. Ohlo WIRO 1230
ronwood, Mich. WJIMS 630
rvine. Ky, WIRV (550
lsabella, P.R. WISA 1390
Ishpeming, Mich. WIPD 1240
WIAN 970
Iship. N.Y. WBIC 540
Ithaea, N.Y. WHCU 870
WTKO 1470
Tuka, Miss, WVOM 1270
Jackson, Ala. WTHG 1290
Jackson, Mich. WIBM 1450
WKHM 970
WICOD 1510
Jackson, Mlss, WIDX 620
wias (400
WIXN 1450
WIAQ (550
WOKJ 1590
WRBC (300

138

Location C.L. Ke.
WSLi 930
Jackson, Ohio WLMJ 1280
Jackson, Tenn. wDXI 1810
WIAK 1460
wTIS 1390
Jackson. wis. WYLO 540
Jackson, Wyo. KSGT 1340
Jacksonville, Ark. KGMR 1500
Jacksonville, Fla. WJAX 930
WAPE 690
WZO0K 1320
WIVY (050
WMBR (460
wO0BS 1360
wPDQ 600
WQIK 1280
WRHC 1400
Jacksonvitle, ((]. WIIL 1550
wLDS (180
Jacksonville, N.C. WINC 1240
WLAS 910
Jaeksonville, Tex. KEBE (400
Jacksonville Beh., Fia.
WZRO 1010
Jamestown. N.Dak. KEYJ (400
JB 600
Jamestown, N.Y. WITN (240
WKSN 1340
Jamestown, Tenn. WCLC 1260
Janesville, wis. WCLO 1230
Jasper, Ala. WWWwWB (360
WARF 1240
Jasper. Ind. WwWITZ 990
Jasper, Tex. KTXJ 1350
Jefferson City, Mo, KLIK 950
KwWO0S 1240
Jefterson City, Tenn.
WIFC 1480
Jeffersonville, Ind. WXVW (450
Jena, La. KCKw 1480
Jennings. La. KJEF (290
Jerome, Idaho KART (400
Jerseyville, 1. WIBM 1480
esup. Ga. WBGR 1370
John Day. Ore. KJDY 1400
lohnson City, Tenn.
WICW 910
WETB 790
Johnston, 8.C. WIES 250
Johnstown, Pa, WIAC 850
WARD (490
WCRO (230
Joliet, il wJDL 1340
WIRC (510
Joliette, Que, CILM 1350
Jonesboro, Ark. KBTM 1230
KNEA 970
Jonesboro, La. KTOC 920
Jonesboro, Tenn. WSO 1590
lonesville, La. KANV (480
Joplin, Mo. WMBH (1450
KQY X (560
KFSB (310
KODE 230
Junction, Tex, KMBL 1450
June. City, Kans, KICK 1420
Juneau, Alaska KINY 800
KINO 630
Kaitua, Hawall KLEI 1180
Kaimuki, Mawail KAIM 870
Kalamazoo, Mlch. WKPR 1420
WKZ0 590
WKLZ (470
WKMI 1360
Kallspell, Mont, KGEZ 600
KOF! 930
Kane, Pa, WADP 960
Kankakee, 11i. WKAN 1320
Kannapolis. N.C. WGTL 870
WRKB (460
Kans. Clty. Kans. KCKN 1340
Kansas City, Mo. KCMO 8i0
KMBC 980
KPRS (590
KUDL 1380
WDAF 610
WHB 710
Kealakekua, Hawaii KEKO 790
Kearney, Nebr. KGFW (340
KRNY 1460
Keene, N.H. WKNE (290
WKBK 1220
Kelso, Wash. KLOG 1490
Kemmerer, Wyo. KMER 950
Kendaliville. Ind. WAWK (570
Kenedy, Tex. KAML 990
Kennett, Mo, KBOA 830
KBXN (540
Kennewick-Pasco.Richland,
ash. KEPR 610
Kenosha, Wis, WLIP 1050
Keokuk, towa KOKX 1310
Kermit. Tex. KERB 600
Kerrville, Tex. KERV (230
Kershaw, S.C. W KSC 1300
Ketchikan, Alaska KTKN 930
KABI 580
Kewanee, 111, WKE! 1450
Keyser, w.Va, WKYR (270
WKLP 1390
Key West, Fla. WKWF 1600
WKIZ 1500

Location

Kiigore, Tex.
Killeen, Tex.
Kimball, Nebr.
King. N. C.
King City. Calif.
Kingman, Ariz,
Kings Mountain,

Kingsport, Tenn.
Kingston, N.Y.
Kingstree, S.C.
Kingsvilie, Tex.
Kinston, N.C.
Kirkland, wash.
Kirksville, Mo,

Kissimmee, Fla,
Kittanning, Pa.

Kilamath Falls, Or

Knoxville, lowa
Knoxville, Tenn.

Kodiak, Alaska
Kokomo, ind.
Koselusko, Miss,
Laconia, N.H.

LaCrosse, wis.

Ladysmith, wis,
Lafayette, Ga.
Lafayette, Ind

Lafayetts, La.

Lafayette, Tenn.
LaFollette, Tenn.
LaGrande, Oreg.
LaGrange, Ga.

LaGrange, 11,
LaGrange. Tex.
Lalunta, Colo.
Lake Charles, La.
Lake City, Fia.
Lake City. S.C.
Lakeland, Fla.

Lake Placid, N.Y.

C.L. Ke.

KOCA 1240
KLEN 1050
KiMB 1260

=€
Ix
-y
m
2
(=3

z
TEgxx¥Tx
zE3ate s

fexXxe EExE

> iizxi'ﬂmfc
ax28HIrzx
FRXZgONMO (o Z-

P
o
>
o 0

oW
@
@
e

£
SRR BE RS
u z

rmX<

>mxo
3
&
~
o

F (450
M 1450

EEX XX, xEEEXE g Xx
Pt e e
oxvolfonrro>»®
o3xOc C
QEEETELBaR
4 283888

T 1260

igi
35
=
=
8

AB (330
WIRD 920

Lake Providence, La. KLPL I‘050
[}

Lake Tahoe, Calif.
Lakeview, Oreg.
Lake Wales, Fia.
Lakewood, Cols.
Lakewood, wash.
Lake Worth. Fla.
Lamar, Colo.
Lamesa, Tex.
Lampasas, Tex.
Lancaster, Callf.

Lancaster, Ohlo
Lancaster, Pa,

Lancaster, $.C.

Lander, Wyo,
Lanett. Ala
Lansdale, pa.
Lansford, Pa.
Lansing, Mich.

Lapeer, Mich.

LaPorte. Ind.
Laramle, Wyo.

Laredo, Tex.
Larned, Kans.
LaSalle. (11,
LasCruees, N.Max,

Las Vegas, Nev.

Las Vegas, N.Mex,
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WMPC 1230
WTHM 1530
WLOI 1540
KLME 1490
KOWB 1290
KGNS 1300
KVOZ 1490
KANS 1510
WLPO 1220
KOBE (450
KGRT 570
KENO 1460
KLAS 1230
KORK (340
KRAM 920
KLUC 1050
KVEG 970
KFUN 1230

Location C.L. Ke.
Latrobe, Pa. WPKV (570
wartw (570
WTRA (480
Laurel, Mlss. WAML 340
WLAU 1600
WNSL 1260
Laurens, 8.C. WLBG 860
Laurinburg, N.C. WEWO (080
WLNC t300
Lawrence, Kans. KFKU 1250
KLWN (320
Lawrence, Mass. WCCM 800
Lawrenceburg, Tenn.
WDXE (370
Lawrenceville, Ga. WLAW 1360
Lawrenceville, 11l. WAKO 910
Lawrenceville, va. WLES 580
Lawton, Okla, KSWO 1380
KCCO 1050
Leadville, Colo. KBRR 1230
Leaksville, N.C. WLOE 1490
Leavenworth, Kans. KCLO (410
Lebanon, Ky. WLBN (590
Lebanon, Mo, KLWT 1280
Lebanon, Oreg. KGAL 820
Lebanon, Pa. WLBR 1270
Lebanon, Tenn. WCOR 900
Leesburg, Fla. WLBE 790
WBIL (410
Leesburg, Va, WAGE 1290
Leesville, La, KLLA 1570
Lehighton, Pa, WYNS 150
Leitehfleld, Ky. WMTL 1580
Leland, Miss. WESY 1580
LeMars, lowa KLEM (410
Lemoore, Calif. KLAN 1320
Lenoir. N.C. WIRI 1340
Lenoir, Tenn. wLIL 730
Leonardtown. Md. WKIK 1370
Levelland, Tex. KLVT (230
Levittown, Pa, wBCB (490
Lewisburg, Pa. WUNS (010
Lewisburg, Tenn. WJJIM 1490
Lewlston, (daho KRLC 1350
KOZE 1300
Lewiston, Maine wCOU (240
WLAM 1470
Lewistown, Mont. KXLO 1230
Lewistown, pa. WKVA 92
WMRF (490
Lexington, Ky. WLAP 630
WBLG 1300
WVLK 590
Lexington, Miss. WXTN (150

Lexington, Mo, K

Lexington, Nebr. KRVN 1010
Lexington, N.C. w

Lexington, Tenn.
Lexinaton. Va, WREL 1450
Lexington Pk., Md. WPTX 920
Libby. Mont. KLCB 1230

KLIB 1470

Liberal, Kans. KSCB 1270
Liberty, Ky, WPNN (1560
Liberty, N.V. WVOS 1240
Liberty, Tex. KFAZ 1050
Llhue, Hawail KTOH 1490
Lima, Ohio WIMA (150
WCIT 940

Lineoln, 11, WPRC 1370
Lincoln, Nebr. KFOR 1240
KLIN 1400

KLMS 1480

KLOL 1530

Lincolnton, N.C.  WLON {050
Linton, Ind. WBTO 1600
Litchfield, th. WEMI 1540
Litehfield. Minn. KLFD 1410
Little Falls, Minn. KLTF 960
Littie Falls, N.Y, WLFH 1280
Littlefleld. Tex. KZZN (490
Little Roek, Ark. KARK 920
KALO (250

KLRA 1010

KOKY 1440

KAAY 1090

KVLC 1050

Littieton, Colo. KMOR (510
Littleton, N. H. WLTN 1400
Live Oak, Fla. WNER 1250
Livingston, Mont. KPRK 1340
Livingston, Tenn, WLIV 92¢
Livingston, Tex, KETX 1440
KVLL 1220

Lock Haven, Pa, WBPZ 1230
Lockport. N.Y. wUS) 1340
Lodl. Callf. KCVR 1570
Logan, Utah KVNU &In
KSTU 1300

KLGN 1390

Logan, W.Va. WLOG 1230
WVOW 1260

Logansport, Ind. WSAL 1230
Lompoe, Cafif. KKOK 1410
KLOM 1331

KNEZ 960

London, Ky, WFTG 1400
Long Beaeh, Calif. KFOX 1280
KGER 1380

Longmont, Colo. KLMO 1050

Long Prairie, Minn. KEYL 1400

Rap10-TV EXPERIMENTER



Location C.L. Ke.
Longview, Tex. KFRO 1370
KLUE 1280

Longview, Wash. KEDO 1400
KBAM 1270

Lookout Mtn., Tenn. WFLI 1070
Lorain, Ohio WwWWwIZ 1380
Lordsburg, N.Mex. KLHS 950
Loris. S.C. WLSC 1570
Los Alamos, N.Mex. KRSN 490
Los Angeles, Callf. KABC 790
KFI 640

KHJ 930

KFSG 1150

KFwB 980

KGF) 1230

KFAC 1330

KLAC 570

KMPC 710

KNX 1070

KPOL 1540

KGBS 1020

KRKD 1150

Los Banos, Calif. KLBS 1330
Louisburg, N.C. WYRN 1480
Louisville, Ga. WPEH 1420
Loulsville, Ky. WAVE 970
WAKY 790

WHAS 840

WKLO 1080

WINN 1240

WKYW 900

WwLOU 1350

wTMT 620

Loulsville, Miss. WLSM 1270
Loveland, Colo. KLOV 1570
Loves Park, HI. WLUV 1520
Lovington, N.Mex. KLEA 630
Lowell, Mass. WCAP 980
WLLH 1400

Lubbock, Tex. CBD 1590
KDAY 580

LBK 1340

KFYO 790

KLLL 1460

KSEL 950

Lucedale, Miss. WHHT 1440
Ludington, Mleh., WKLA 1450
Lufkin, Tex. KRBA 1340
KTRE 1420

Lumberton, N.C. WAGR 580
wWTSB 1340

Luray, Va. WRAA 1330
Lynchburg, Va. WLVA 590
WDMS 1320

wwoD 1390

WBRG 1050

wLLL 930

Lynn, Mass. WLYN 1360
Lyons. Ga, wWBBT 1340
Macomb, Il WKAI 1510
Maeon, Ga. WBML 1240
WCRY 900

wI1BB 1280

WMAZ 940

WNEX 1400

Maeon, Miss. WMBC 1400
Madawaska, Me. WSJR 1230
Madera. Callf, KHOT 1250
Madill, Okia. KMAD 1550
Madison, Fla. WMAF 1230
Madison. Ga, WYTH 1250
Madison, Ind. WORX 1270
Madison, S.D, KJAM 1390
Madison, Tenn, WENO (430
Madison, Wis. WHA 970
WIBA 1310

WISM 1480

WKOW 1070

Madisonviile, Ky. WFMW 730

WTTL 1310

Mages, Mlss. WwSIJC 790
Magnolia, Ark, KVMA &3

Makawao, Hawaii KNU! 1310
Malden, Mo. KTCB 1470
Mafone, N.Y. WICY 1490
Malvern. Ark. KBOK 1310

Manassas. Va. WPRW 1469

Manati, P.R. WMNT 1540
Manchester, Conn. WINF 1230

Manchester, Ga. WFDR 1370
Manchester, Ky, WW XL 1450

Manchester, N.H. WFEA 1370

WGIR 610

WKBR 1250

Manehester, Tenn. WMSR 1320

Manhattan, Kans. KSAC 580
KMAN 350

Manistee. Mich, WMTE 1340

Manitou Springs, Colo.

KCMS 1490

Manltowos, Wis. WwWCUB 980
WOMT 1240

Mankato, Minn. KYSM 1230
KTOE 1420

Manning. S.C. WYMB 1410
Mansfield, La. KDBC 1360
Mansfield, Ohle  WMAN 1400

WCLW 1570

Maplewood, Minn. WRCR 1010
Maquoketa, lowa KMAQ 1320
Marathon, Fla. WFFG 1300

OcToBER, 1964

Locatlon C.L. Ke.
Marianna, Ark. KZOT 1460
Marianna, Fla. WTYS 1340

wTOT 980
Marietta, Ga. WFOM 1230

WBIE 050
Marietta, Ohio WMOA 1490

wBRJ 910
Marine City Mich, WDOG 1530
Marinctte, Wis. WMAN 570
Marion, Ala. WIAM 1310
Marion, 111, WGGH 1150
Marion, Ind. WBAT 1400

WMR| 860
Marion, N.C. WBRM 1250
Marion, Ohlo WMRN 1490
Marion, S.C. WATP 1430
Marion, Va. WMEV 1010

wOoLD 133

Marked Tree, Ark. KPCA 1580
i K

Marksville, La.

Marlborough, Mass. WSRO 1470

Marquette, Mich,
Marshail, Mich.
Marshall, Minn.
Marshall, Mo.
Marshall, N.C.
Marshall. Tex.

Marshalltown, lowa

Marshfield, Wis.
Martin, Tenn.

Martinsburg, W.Va.

Martinsville, Va
Marystown, Nfld.

Marysville, Calit
Marysville,
Maryville, Mo,

Maryville, Tenn.
Mason City, lows

Massena, N.Y.

Massillon, Ohio
Matawan, W.Va.
Mattoon, itl.
Mauston, Wis.
Mayaguez, P.R.

Mayfield, Ky.
Mayodan,N.C.
Maysville, Ky.
McAlester, Okla.

MeAllen, Tex.
MeCamey, Tex.
McComb, Miss.
MeCook, Nebr,

MeGehee, Ark,
MeKeesport, Pa.

MeKenzie, Tenn.
MeKinney, Tex.

MeMInnvifle, Ores.
MeMinnville, Tenn.

MePherson, Kans,

McRae, Ga.
Mead. Wash.
Meadville, Pa.
Medford. Mass.
Medford, Oreg.

Medford. Wis,
edia, Pa.

Meibourne. Fla.

Memphis, Tenn,

Mena, Ark.

Menominee, Mich,

Menomonie, Wis.
Merced, Calif,

Meriden, Conn.
Meridian, Miss.

Merkle, Tex.
Merrill, Wis.
Mesa, Ariz.

Metropolis. 11},
Metter. Ga.

wDMJ 1320
WMRR 1540
KMHL 1400
KMMO 1300
WMMH 1460
KMHT 1450
KADQO 1410
KFJB 1230
WDLB 1450
WCMT 1410
WEPM 1340
WHEE 1370
WMVA 1450
Can.
CHCM 560
KMYC 1410
KNDY 1570
KNIM 1580
WGAP 1400
KGLO 1300
KRIB 1490
KSMN 1010
WMSA 1340
WSTS 1050
WTIG 990
WHJIC 1360
WLBH 1170
WRIC 1270
WAEL 600
WKJB 710
WORA 760
WPRA 990
WTIL 1300
WNGO 1320
WMYN 1420
WFTM 1240
KTMC 1400
KNED 1150
KRIO 910
KAMY 1450
WHNY 1250
WAPF 980
KBRL 1300
KWRYV 1360
KVSA 1220
WEDO 810
WPQR 1360
WHDM 1440
KMAE 1600
KMCM 1260
WBMC 960
WAKI1 1230
KNEX 1540
WDAX 1410
KLFF 1590
WMGW 1490
WHIL 1430
KMED 1440
KSHA 860
KDOV 1300
KBOY 730
KYJC 1230
WIGM 1490
WXUR 690
WMMB 1240
WHBQ 560
WHER 1430
WMC 790
WDIA 1070
WMPS 680
WLOK 1340
WMQM 1480
WREC 600
KWAM 990
KENA 1450
WAGN 1340
WMNE 1360
KYOS 1480
KWIP 1580
WMMW 1470
wcoc 910
WDAL 1330
WMOX 1010
WOKK 1450
waic 1390
KWFA 1500
WXMT 730
KBUZ 1310
KALF 1510
WMOK 920
WMAC 1360

Location C.L. Kec.

Mexia, Tex. KBUS 1530

Mexleo, Mo. KXEQ 1340

Mexico, Pa. WIJUN 1220

Miami, A KIKO 1340

Miami. F WGBS 710

wioD 610

WFAB 990

WMBM 1220

WAME 1260

WMIE 1140

WQAM 560

WSKP 1450

WINZ 940

Miami, Okila. KGLC 910
Miami Beach, Fla,

WMBM 1490

W KAT 1360

WFUN 790

Michigan City, Ind. WIMS 1420
Middleport-Pomeroy,
Ohic WMPO 1390

Middteshoro, Ky. WMIK 560
Middletown, Conn, WCNX 1150
Middletown, N.Y. WALL (340
Middietown, Ohio WPFB 910
Midland, Mich. WMDN 1490
Midland, Tex. KCRS 550
KJBC 1150
KWEL 1600
KABH 1510
Milan, N. H. KCYR 560
Miian, Tenn. WKBJ 1600
Mifes City, Mont. KATL 1340
Milford, Del. WKSB 930
Milford. Mass. WMRC 1430
Milledgeville, Ga, WMVG 1450
Millen, Ga. WGSR 1570
Miltington, Tenn., WHEY 1220
WGMM 1380
Millinocket, Me. WMKR 1240
Millvitle. N.J. WMVB 1440
Mifton, Fila. WEBY 1330
WSRA 1490
Milton, Pa, WMLP 1570
WARC 1380
Milwaukee, Wis. WEMP 1250
WFOX 86
WRIT (34
WISN |15
WMIL 129
WOKY 92
WTM) 620
Minden. La. KASO 1240
Mineala. N.Y. WFY! 1520
Mineola, Tex. KMO0Q 1510
Mineral Wells, Tex. KORC 1140
Minneapolis, Minn, WCCO 830
wLOL 133
WMIN 140
WDGY 118
wPBC 98
WTCN 1280
KYCR 690
KTIS 900
KUOM 770
Minot, N. Dak. KLPM 1390
KQDY 1320
KCIB 910
Mission. Kans. KBEA 1480
Mission, Tex. KIRT (580
Missoula, Mont. KGVO 1290
KXLL 1450
KQTE 1340
KYSS 810
Mitehell, S.Dak. KORN 1490
Moab, Utah KURA 1450
Moberly, Mo. KNCM 1230
Mobhile, Ala. WALA {410
WABB 1480
WGOK 90
WTUF B840
WKR 710
wLiQ 1360
WMO0Z 96
Mobridge, S.Dak. KOLY 1300
Mocksville, N.C. WSDC 1560
WwDSL 1520
Modesto, Calif, KTRB 860
KBEE 970
KF1V 1360
Mojave, Calif. KDOL 1340
Moline, 10, WQUA 1230
Monahans, Tex. KVKM 1330
Moncks Corner. S. C.
WBER 950
Maonett, Mo, KRMO 990
Monette. Ark. KB1B 1560
Monmouth, il. WRAM 1330
Monroe, Ga. WMRE 1490
Monroe, La. KMLB 1440
KLIC 1230
KNOE 540
Monroe, Mich, WQTE 560
Monroe, N.C. WMAP 1060
Monrae, Wis. WEKZ 1260
Monroeville, Ala. WMFC 1360
Maonterey, Calif. KIiDD 630
KMBY 1240
Montevideo, Minn. KDMA 1460
Monte Vista, Colo. KSLV 1240
Montezuma, Ga. WMNZ 1050
Montgomery, Ala. WBAM 740
wcCov 1170

Locatlon C.L. Ke.
WAPX (600
WHHY 1440
WMGY 800
WRMA 950
WFMI 1500
Montgomery, W.Va,
WMON 1340
Monticello, Ark. KHBM 1430
Monticelio, Ky. WFLW 1360
Montpelier.Barre, V1,
WSKI 1240
Montraose, Colo. KUBC 580
Montrose, Pa, WPEL 1250
Mooresville, N.C. WHIP 1350
Moorhead. Minn. KVOX 1280
Maorehead., Ky. WHMOR 1330
Morehead City,
N.C. WMBL 740
Morgan City, La. KMRC 1430
Morganfield, Ky. WMSK 1550
Morganton, N.C. WMNC 1430
Morgantown, W.Va, WAJR 1440
WCLG 1300
Morrilton, Ark. KVOM 800
Marris, Minn. KMRS 1230
Morristown, N.J. WMTR 1250
Morristown,Tenn. WCRK 1150
WMTN 1800
Morton, Tex. KRAN 1280
Moscow, ldaho KRPL (1400
Moses Lake, Wash, KSEM 1470
KwiQ 1260
Moulton. Ala, wLCB 1530
Moultrie, Ga. WMGA 1400
WMTM 1300

Moundsville, W.Va, WMOD 1370
Mountain Grove. Mo, KLRS 1360
Mountain Home, Ark

KTLO 1490
Mountain Home, lda.
KF L1 1240
Mt. Airy, N.C. WPAQ 740
WSYD 1300
Mt, Carmel, 15l. ~WVMC 1360
Mt. Clemens. Mich.
WBRB 1430
Mt. Dora, Fla. WVGT 1580
Mt Holly. N.J, WJJZ 1460
Mt. Jackson, Va. WSIG 790
Mt. Kiseo, N.Y, WVIP 1310
Mt. Olive, N.C. WDJS 1430
Mt. Pleasant, Mieh. WCEN 1150
Mt. Pleasant. Tex. KIMP 960
Mt. Shasta, Calif. KwSD 620
Mt. Sterling, Ky. WMST 1150
Mt. Vernon, II1. WMIX 940
Mt. Vernon, Ind. WPCO 1590
Mt. Vernon, Ky, WRVK 1460
Mt. Vernon, Ohic WMVO 1300
Mt. Vernon, Wash. KAPS 1470
KBRC 1430
Muleshoe, Tex, KMUL 1380
Mullins, S.C. WIAY 1280
Muneie, Ind. WLBC 1340
Munfordville, Ky, WLOC 1150
Munising. Mich. WMAB 1400
Murfreesboro, Tenn. WGNS 1450
WMTS 810
Murphy, N.C. WCVP 600
WKRK 1320
Murphysboro, 110, WINI 1420
Murray, Ky. WNBS (340
Murray, Utah KMUR 1230
Muscatine, lowa* KWPC 860
Muyscle Shoals Clty,
Alabama WLAY 1450
Muskegon, Mich. WKBZ 850
WKIJR 1520
WTRU 1600
WMUS 1090
Muskogee, Okla. KBIX 1490
KMUS 1380
Myrtle Beach, S.C. WMYB 1450
Nacogdoches, Tex. KEEE 1230
KSFA 860
Nampa, idaho KFXD 580
KAIN 1340
Nanticoke, Pa, WNAK 730
Napa, Calif. KVON 1440
WNOG 1270
WNRV: 990
Nashua, N.H. WOTW $00
WSMN 1590
Nashville, Ark. KBHC 1260
Nashville, Ga. WNGA 1600
Nashville, Tenn, WKDA 1240
WLAC 1510
WMAK 1300
WLVN 1560
WNAH 1360
WwWSIX 980
WSM 650

Nassau, Bahamas ZNS.2 1240

Natehez, Miss. WMIS 1240
WNAT 1450
Natehitoches, La. KNOC 1450

Naugatuek, Conn. WOWW 860
Navasota, Tex. KWBC 1550
Nebraska City, Nebr.

KNCY 1600

Needles, Calif. KSFE 1340
Neenah, Wis. WNAM (280
139
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Location C.L. Ke.
Nelllsville, wis, WCCN 1370
Neon, Ky. WNKY (480
Neosho, Mo. KBTN (420
Nevada, Mo. KNEM 1240
New Albany, Ind. WOWI 1570
New Albany, Miss, WNAU 1470
Newark, Del. WNRK 1260
Newark, N,J, WIRZ 970
WNIJR 1430
WVNJ G20
Newark, N.Y, WACK 1420
Newark, Ohio WCLT (430
New Bedford, Mass. WBSM (420
WNBH (1340
New Bern, N.C. WHIT (450
WRNB 1490
Newberry, S.C. WKDK 1240
New Boston. Ohio WIO! 1010
New Braunfels, Tex. KGNB 1420
New Britain, Conn. WHAY 919
WRYM 840
New Brunswick, N.J.
WCTC 1450
Newburgh. N.Y, WGNY 1220
Newburyport, Mass, WNBP 1470
New Castle, Ind. WCTW 1550
New Castle, Pa, WKST (280
Newcastle, Wyo. KASL 1240
New Haven, Conn. WAVZ 1300
WELI 960
WNHC 1340
New Iberia, La. KANE (240
KVIM (360
New Kensington, Pa.
WKPA (150
New London, Conn. WNLC (510
New Martinsville.W.Va.
WETZ 1330
Newnan, Ga. WCOH (400
WNEA 1300
New Orleans, La. WDSU 1280
WIMR 990
WBOK 800
WNOE (060
WSMB (350
WNPS (450
WTIX 690
wWwL 870
WWOM 600
WYLD 940
Newport, Ark. KNBY (280
Newport, Ky. WNOP 740
Newport. N.H. WCNL (010
Newport. Oreg. KNPT (310
Newport. R.1, WADK 1540
Newport. Tenn, WLIK 1270
Newport., Vt. WIKE (490
Newport News, Va, WGH 1310
WTID (270
Newport Richey. Fla.
WGUL (500
New Richmond, Wis.
WIXK 1590
New Roads. La. KWRG (500
New Rochelle, N.Y. WVOX 1460
New Smyrna Beach, Fla.
WSBB 1230
WORT 1550
Newton, lowa KCOB 1280
Newton, Kans, KJRG 950
Newton, Miss. WBKN (410
Newton, N.J, WNNJ (360
Newton, N.C. WNNC (1230
New Uim, Minn, KNUJ 860
New York, N.Y, WABC 770
WBNX 1380
WwCBS 880
WEVD 1330
WHOM (480
WINS 1010
WLIB 1190
WMCA 570
WHN 1050
WNEW (130
WNYC 830
WOR 710
WADO 1280
WPOW 1330
WQAXR (560
WNBC 660
Nilagara Falls, N.Y.WHLD (270
WwIilL 1440
Nicholasville, Ky, WNVL 1250
Nlles, Mich, WNIL 1290
Niles, Ohio WNIO 1540
Nogales, Ariz, KNOG 1340
Nome, Alaska KICY 850
Norfolk, Nebr, WIAG 780

140

Location C.L. Ke.
Norfolk, Va. WTAR 790
WCMS 1050

WNOR 1230

WRAP 850

Normal, (1. WIOK (440
Norman, Okla. WNAD 640
) KNOR 1400
Norristown, Pa. WNAR (110
N. Adams, Mass. wWMNB 1230
N. Augusta, 8.C. WGUS (380
WENL 1600

WTHB 1550

North Bend, Oreg. KFIR {340
North Charleston, S.C.

NCG 910

Northampton, Mass,
WHMP 1400
Worthfleld, Minn, WCAL 770

N. Little Rock, Ark, KDXE 1380

KXLR 1150
North Piatte, Nebr. KILT 970
KNOP 1410

KODY (240
No. Syracuse, N.Y. wS0Q (220
N. Vernon, Ind. WOCH 1460
No. Wilkesboro, N.C.

WKBC 810
Norton, Kans, KNBI (5
Norton, Va. WNVA (350
Norwalk, Conn. WNLK 1850
Norwlch, Conn, WICH 1310
Norwich, N.Y, WCHN 970
Oakdale, La. KREH 900
Qakes, N.Dak, KEYD 1220
Oak Grove, La. KWCL 1280
Oak Hill, w.Va. WOAY 860
Oakiand, Cailf, KEWB 910
KABL 960
KDIA (310
Oakiand. Md. WMSG 1050
Oakland Park, Fla. WIXX (520
Oak Park, 1), WOPA 1490
Oak Ridge, Tenn, WATO J200
Ocala, Fla. MOP 900
WTMC 1290
KOS 1370
Ocean City, Md. WETT (590
Ocean City, N, J. WYKP (520
Qcean City-
Somers Pt., N.J. WSLT 1240
Oceanlake, Oreg. KBCH 1380
Qenanside, Calif. KUDE 1320
Ocllia, Ga. WSIZ 1380
Odessa, Tex, KECK 920
KOSA 1230
KOYL 1310
KRIG (410
Oelweln, lowa KOEL 950
Opgallaia, Nebr, KOGA 930
Ogden, Utah KLO 1430
KANN (250
KSVN 730
KVOG 1490
Oadensburg, N.Y WSLB (400
01l City. Pa. WIKRZ (340
Okeechobee, Fla. WOKC 1570
Okla. City, Okla. KRBYE 890
KLPR 1140
KOCY 1340
KOMA 1520
KTOK 1000
KJEM 800
WKY 830
Okmulgee, Okla. KOKL 1240

01d Saybrook, Conn. WLIS 1420

Olean, N.Y, WMNS 1360
WHDL 1450

Olney, 111, WVLN 740
Olympia, Wash. KGY 1240
KITN 920

Omaha, Nebr, KBON 1490
KFAB (110

KOIL 1290

K000 1420

KOWH 660

wDW 590

Omak, Wash, KOMW 680
Oneida, N.Y, WMCR 1600
Oneida, Tenn. WBNT (310
D'Neill, Nebr, KBRX {350
Onsonta, Ala. WCRL (570
Oneonta, N.Y, wDOS 730
Ontarle, Calif. KASK 1510
Ontario, Oreg. KSRV (380
Opelika. Ala, WPHO 1400
Opelousas, La, KSLO (230
opp, Ala, WAMI 860
Opportunity, Wash. KZUN 630
Orange, Mass, WCAT 1390
QOrange, Tex. KOGT 1600
Orange, Va. WIMA 1340
Orangeburg, 8.C. WDIX 1150
WORG 1580

WTNO 920

Orange Park, Fla. WAYR §50
Oregon City, Oreg. KGON 1520
Orlando, Fla. wDBO 580
WHOO® 990

WHIY 1270

WLOF 950

WKIS 740

Location C.L. Ke.
Ormond Beh., Fla. WaxQ 1380
Orofino, Idaho KLER 950
Oroville. Calif. KAOR (340
Ortonville, Minn, KOI0 1350
Osage Beh,, Mo. KRMS (150
Osceola. Ark. KOSE 860
Oshkosh, Wis. WOSH 1490
Oskaloosa, fowa KBOE 740
Oswego, N.Y. SGO 1440
Othello. Wash, KRSC 1400
Otsego, Mich. WDMC 980
Ottawa, HI. WCMY 1430
Ottawa, Kans, KOFO 1220
Ottumwa, lowa KBIZ 1240
KLEE 1480
Owatonna, Minn. KRFO 1390
Owego. N.Y. WEBO 1330
Owensboro, Ky, WOMI 1490
WVIS (420
Owosso, Mich. WOAP 1080
Oxford, Miss. WSUH (420
Oxford, N.C. WO XF 1340
Oxnard, Calif. KOXR 910
Ozark, Ala. WOZK 900
Paducah, Ky. WKYB 570
WDXR (560
WPAD 1450
Page, Ariz. KPGE 1340
Pahokee. Fla. WRIM 1250
Palnesville. Ohlo  WPVL 1460
Palntsville. Ky, WSIP 1490
Palatka, Fla. WWPF 1260
wsuz 800
Palestine, Tex, KNET 1450
Palm Bch., Fla, waxT 1340
Palm Sprgs., Calif. KCMJ 1010
KDES 920
KPAL (450
Palmdale, Calif. KUTY 1470
Palo Alte. Calif, KIBE 1220
Pampa, Tex. KPDN 1340
KHHH 1290
Panama Cily, Fla. WOLP 590
WPCF 1430
Panama City Beach,
Fla. WTHR (480
WSCM 1290
Paradise, Calif. KNGL 930
Paragould, Ark. KDRS 1490
Paris. Ark. KCCL 1460
Paris, Il WPRS 1440
Paris, Ky. WKLX 1440
Paris, Tenn, WTPR 710
Paris, Tex. KPLT 1490
KFTV 1250
Parkersburg, W.va. WCEF 1050
WPAR 1450
WTAP 1230
Park Falls. wis. WPFP 1450
Park Rapids, Mtiun.
KPRM 1240
Parsons, Kans. KLKC (540
Pasadena, Calif. KALI 1430
KPPC 1240
KWKW 1300
Pasadena, Tex. KLVL 1420
KIKK 650
Pascagoula.Moss Polnt, Miss.
WPMP 1580
Pasco. Wash. KORD 910

KGRS (340
Paso Robles. Calif. KPRL 1230
Patehogue, L.1., N.Y,
WALK 1370

WPAC 1580
Paterson. N.J. WPAT 930
Pauls Valley. Okla. KVLH 1470
Pawhuska. Okla. KOSG

Pawtucket, R.|. WXTR 550
Payette. |daho KEOK (450
Pearsall. Tex. KVWG (280
Pecos. Tex, KIUN (400
Peekskill. N.Y, WLNA 1420
Pekin, 11l WSIV 1140
Pell City, Ala. WFHK 1430
Pendleton, Oreg. KTIX 1240
KUBE 1050
KUMA (290

Pennington Gap, va.
WSWV (570
Pensaeola, Fla, wBOP 980
WBSR 1450
WMEL 610
WNVY 1230
COA 1370
Peorla, 111, WAAP (350
wWMBD 1470
Foreysviine P2 Wweimiase
&g? /5”2 weEG 1020
Pert®, Fla, WPRY 1400
WGKR 1310
Perry, Ga. WPGA 980
Perry, lowa KDLS (310
Perryton, Tex. KEYE 1400
Peru, Ind. WARU 1600
Petaluma, Calif. KTOB 1490
Petersburg, Va, WSSV 1240
Petosksy, Mich., WMBN 1340
Phenix City, Ala. WPNX 1460

Philadelphia. Miss, WHOC 1430
Philadelphia, Pa. WCAU 1210

Location C.L. Ke.
WDAS (480
WFIL 560
WFLN 900
WHAT 1340
WIBG 990
WIP 610
WIMIJ (540
WPEN 850
WRCV 1060
WTEL 860
Phllipshurg, Pa. WPHB (260
Phillipsburg, Kans. KKAN 1490
Phoenix, Ariz, KIiFN 860
KXIV 1400
KHAT 1480
KHEP (280
KCAC (010
KOY 550
KOOL 960
KPHO 910
KUEQ 740
KRIZ 1230
KTAR 620
Plcayune, Miss, WRIJW (32
Pledmont, Ala. WPID (28!
Pierre, S.Dak. KGFX 63
KCCR 159
Pikeville, Ky. WLSI 90
WPKE (24
Plne Bluff, Ark. KCLA (40
KADL (27
KOTN (49
KCAT 1530
KPBA 1590
Plne City, Minn. WCMP I3SP
Plneville, Ky, WMLF 123
Pineville, W.Va, WWY0 97
Pipestone, Minn, KLOH (05
Pigqua. Ohio WPTW (57
Pittsburg, Calif, KKIS 990
Pittsburg, Kans. KOAM 860
KSEK 1340
Pittsburgh, Pa, KDKA (020
KQv (410
WAMO 860
WIAS (320
WPIT 730
WRYT 1250
WEEP 1080
wWWwWSw 970
Pittsfield, 111, WBBA 1580
Pittsfield, Mass. WBEC (420
WBRK 1340
Pittston, Pa, WPTS 1540
Plainfield, N.J, WERA 1590
Plainview, Tex. KVOP 1400
KPLA 1050
Piant City, Fla. WPLA 910
Platteville, Wis, wWSWW 1590
Plattsburg, N.Y. WEAV 960
WIRY 1840
Pleasanton. Tex. KBOP 1380
Pleasantville, N.J, WOND 1400
Plymouth, (nd. WKWB (050
Plymouth, Mass. WPLM 1390
Plymouth, N.C. WPNC 1470
Plymouth, Wis. WPLY 1420
Pocahontas, Ark. KPOC 1420
Pocatello, Idaho KSEI 930
KWIK 1240
KSNN 1290
Pocomoke City, Md. WDOMV 540
Pomona, Calif. KWOW 1600
KKAR 1220
Pompano Beach, Fla.
WLOO 980
WRBD 1470
Ponca City. Okla. WBBZ 1230
Ponce, P.R. WPRP 910
WEUC 1420
WPAB 550
WLEO 1170
WIS0 1260
Pontiae, Mich, WPON 1460
Pontotoe, Miss, WSEL 1440
Pooli, Ind. WVAK (560
Poplar Bluff, Mo. KWwWOC 930
KLID 1340
Poplarville, Miss. WRPM (530
Portage, Pa. WWML 1470
Portage. Wis. WPDR 1350
Portageville, Mo, KMIS 1050
Portales. N.Mex. KENM 1450
Port Angeles, Wash. KAPY 1000
KONP 1450
Port Arthur, Tex. KOLE 1340
KPAC (250
Porterville, Calif, KTIP 1450

[}
Port Hueneme.Calif. KACY 1520
Port Huron, mich, w‘IHTLHS 1450

WDLC 1490
KGUL
WPGW

Port Jervis, N.Y,
Port Lavaca, Tex.
Porttand, tnd.
Portland, Maine

KBPS 1450
KBEV 1010
KL!Q 1290
KEX 1190

Portland, Oreg.
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Location C.L. Kc.
KGW 620
KOIN 970
KPAM 1410
KPDQ 800
KPOJ t330
KW} 1080
KXL 750
Port Neches, Tex. KPNG [150
Portsmouth, N.H, WBBX 1380
WHEB 750
Portsmouth, Ohlo WPAY 1400
WNXT 1260
Portsmouth. Va. WHIH (400
WPMH I010
WAVY 1350
Port Washington, Wis.
GLB 1560
Post, Tex. KPOS 1370
Poteau. Okla, KLCO 1280
Potosi, Mo, YRO 1280
Potsdam, N.Y, WPDM 1470
Pottstown, Pa. WPAZ 1370
Pottsville. Pa. WPAM 1450
WPPA 1360
Poughkeepsie, N.Y. WEOK 1390
WKIP 1450
Powell, Wyo. KPOW (260
Poynette, Wis. wIiBU 1240
Prairie du Chien. Wis,
WPRE 980
Pratt. Kans. KWSK 1570
KWNS 1290
Prescott, Ariz, KYCA 1430
KENT 1340
0T 1450
Prescott, Ark. KTPA 1370
Presque {sle, Me. WAGM 950
WEGP {390
Preston, ldaho KPST 1340
Prestonsburg, Ky. WPRT 960
wDOC 1310
Price. Utah KOAL 1230
Prichard, Afa. WSIM 1270
Prince Albert, Sask. CKB! 900
Princeton. ind. WRAY 1250
Princeton, Ky, WPKY 1580
Princeton, N.J. WHWH (350
Princeton. W.Va. WLOH 1490
Prinevifle. Oreg. KRCO 690
Prosser. Wash. KARY {310
Providence. R.1. WEAN 790
WHIM (110
WICE t290
WIAR 920
WLKW 990
WPRO 630
WRIB 1220
Provo, Utah KIXX 1400
KEYY 1450
KovOo 96
Pryor, Okla. KOLS 157
Pueblo, Colo. KDZA 123
KAPI 69
KFEL 97
KGHF 135
KCSJ 59
KPUB 1480
Pulaski, Tenn. WKSR 1420
Pufaski, Va. WPUYV 158
Pullman, Wash- KWSC 125
KOFE |15
Punta Gorda, Fla. WCCF 158
Punxsutawney, Pa. WPME 154
Putnam. Conn. WINY 135
Puyallup. Wash, KAYE 145
Quanah. Tex. KOLJ 1150
Quantico, Va. WAQVA 1530
Quincy, Calif, KACY 500
Quiney, Fla. WCNH 1230
Quincy, L. WGEM 1440
WTAD 93
Quincy. Mass, WIDA 180
Quincy, Wash, KPDR 137
Quitman. Ga. WSFB 149
Racine, Wis. WRAC 146
WRIN 1400
Radford. Va. WRAD 1460
Ralelgh. N.C. WKIX 850
WNOH 1550
WPTF 680
WLLE 570
WRAL 1240
Ralls, Tex. KCLR 1530
Rantout. §ll. WRTL 1460
Rapld City, S.Dak. KOTA 1380
KIMM 1150
KRSD 1340
KEZU 920
Raton. N.Mex. KRTN 1490

Ravenswood, W.Va. WMOV 1360

Rawlins, wWyo. KRAL 1240
Raymond, Wash. KAPA 1340
Raymondville, Tex. KSOX 1240
Rayville, La. KRIH 990
Reading, Pa, WEEU 850
WHUM 1240

WRAW 1340

Redding, Callt. KRDG 1230
HR 330

KQMs 1400

KVCV 600

KVIP 540

OcTOBER, 1964

Location C.L. Kc.
Red Bluff, Calif. KBLF 1490
Redficld, S.Dak. KFCB 1380
Redlands, Calif. KCAL 1410
Red Lion, Pa. WGCB 1440
Red Lodge, Mont. KRBN (450
Redmond, Ores. KPRB (240
Red Wing, Minn. KCUE 1250
Redwood Falls, Minn.
KLGR 1490
Reedsburg, Wis. WRDB (400
Reedsport, Oreg. KRAF 1470
Reldsville, N.C. WFRC 1600
WREV 1220
Remsen, N.Y, WREM 1480
Reno. Nev. KOH 630
KBET 1340
KOLO 920
KONE 1450
KCBN 1280
Rensselaer. Ind. WRIN 1560
Rensselaer, N.Y. WEEE 1300
Rexburg, Idaho KRXK 1230
Rhinelander, Wis. WOBT 1240
Rice Lake, Wis. WIMC 1240
Richfield. Utah KSVC 980
Richland, Wash, KALE 960
Richland, Wis. WRCO 1450
Richlands, Va. WRIC 540
Richmond, Ind. WKBYV 1490
Richmond. Ky. WEKY 1340
Richmond. Va. WANT 990
wBBL (480
WRGM 1590
WLEE 1480
WEET 1320
WMBG 1380
WRNL 910
WRVA {140
WXGI 950
WWWW 540
Richwood. W.Va. WVAR 1280
Ridgecrest. Calif. KRCK 1360
KLOA 1240
Ridgeland. S.C. WBNG 1430
Rio Piedras, P.R, WUNO 1320
WRAI 1520
Ripley. Tenn. WTRB 1570
Rlpon, Wis. WCwC 1600
Riverhead, N.Y. WRIV 1390
WAPC 1570
Riverside, Callf. KPRO 1440
KACE 1570
Riverton, Wyo. KVOW {450
Riviera Beach, Fla. WHEW 1600
Roanoke. Ala, WELR 1360
Roanoke, Va. wDBJ 960
WRIS {410
WHYE 910
WROV 1240
WSLS 610
Roanoke Raplds, N.C.
wCBT 1230
Roaring Spros., Pa.
WKMC 1370
Roberval, Que. CHRL 910
Robingon, [ll. WTAY 1570
Robstown, Tex. KROB 500
Roehester, Minn. KROC 1340
KFAV 1520
KWEB 1270
Rochester, Minn. KOLM 1520
KWEB 1270
Rochester, NNH. WWNH 930
Rochester, N.Y. WBBF 950
WHAM 1180
WHEC 1460
WRVM 680
WSAY 1370
WROC 1280
Roekford. 1. WROK (440
WIRL 1150
WRRR 1330
Roek HIN, S.C. WRHI| 1340
WTYC 1150
Rockingham, N.C. WAYN 900
Roek Island. 111, WHBF 1270
Rockiand, Malne WRKD 1450
Roekmart, Ga. WPLK 1220
Rock Springs, Wyo. KVRS 1360
Rockville, Md. WINX 1600
Rockwood.Tenn. WRKH 580
Roeky Ford, Colo. KAVI 1320
Rocky Mount, N.C. WCEC 810
WEED 1390
WRMT 1490
WKWS (290
Rocky Mount, va. WYTI 1570
Rogers, Ark. KAMO 1890
Rogers City, Mich. WHAK 960
Rogersville, Tenn. WRGS 1370
Rolla, Mo. KCLU 1590
KTTR 1490
Rome. Ga. WLAQ 1410
WIYN 1360
WRGA (470
WROM 710
Rome, N.Y. WICAL 1450
WRNY 1350
Ronceverte, W.va. WRON (400
Roseau, Minn. KRWB 1410
Roseburg, Ored. KRNR 1490
KRXL (250

Location C.L. Ke.
KYES 950
Rosenberg, Tex. KFRD 980
Roservelt, N.M. KRDD 1320
Rossville, Ga. WRIP 980
Roswell, N.Mex. KRSY 1230
KGFL 1430
KBIM 910
KRIK 960
Roxboro. N.C. WRXO 143n
Royal Oak, Mich. WEXL 1340
Rugby, N. Dak. KGCA 1450
Ruidoso, N.Mex. KRRR 1340
Rumford, Me. WRUM 790
Rupert, 1daho KAYT 970
Rushton, La. KRUS 1490
Rusk. Texas KTLU 1580
Russeil. Kans, KRSL 990
Russellviile, Ala. WWWR 920
Russellville, Ark. KXRJ 1490
Russellville, Ky. WRUS 610
Rutland. Vt. WHWB 1000
wSsyB 1380
Sacramento, Callf. KCRA (320
KFBK 1530
KGMS 1380
KJAY 1430
KRAK (140
KROY 1240
KXOA (470
Safford. Arlz. KGLU 1480
KATO 1230
Sag Harbor, N.Y. WLNG 1600
Saginaw, Mich, WKNX 1210
WSAM 1400
WSGW 790
St. Albans. Vt. WWSR 1420
St. Afbans, W.va, WKLC 1300
St. Augustine, Fia, WFOY (240
WETH 1420
St. Charfes, Mo. KADY 1460
St. Cloud, Minn, KFAM 1450
WION 1240
St. George, S.C. waiz 1300
St. George, Utah KDXU 1450
St. Helen, Mich. WMIC 1590
St. Hefens, Oreg, KOHI 1600
St. Johns, Mich. WwWJUD 1580
St, Johnsbury, vt. WTWN 1340
St. Joseph, Mich. WSIM 1400
St. Joseph, Mo, KFEQ 680
KKJO 1550
KUSN 1270
St. Louis, Mo. KATZ 1600
KFUO 850
KMOX 1120
KSD 550
KSTL 690
KXOK 630
WEW 770
WIL 1430

St. Louis Park, Minn.
KRSI| 950
St. Mary's. Pa. WKBI 1400
St. Paul, Minn. KSTP 1500
KDWB 630
WMIN 1400
WwCCO 830
St. Peter, Minn. KRBI 1310
St. Petersbure, Fla. WPIN 680
ws 620
WLCY 1380

St. Petersburg Beath,

Fla. WILZ I530

Salamanca. N.Y, WGGO 1590

Salem. lII. WIBD 1350

Salem, Ind. WSLM 1220

Salem, Mass. WESX 1230

Salem. Mo. KSMO 1340

Salem. Oreg. KSLM 1390

KAPT 1220

KBZY 1490

KGAY 1430

Salem, Va, WBLU 1480

Salida, Colo. KVRH 1340

Saltna, Kans. KSAL 1150

KCTY 980

KQTY 910

Salinas, Calif. KDON (460

KSBW 1380

Salinas, Calif. KCTY 980.1000

Saline. Mich. woiB 1290

Sallsbury, Md. WwBOC 960

WICO 1320

WIDY 1470

Salisbury, N.C. WSTP 1490

SAT 1280

Salmon. Idaho KSRA 960
Salt Lake City, Utah

KALL 910

KCPX 1320

KLUB 570

KNAK 1280

KSL 1160

KSOP 1370

KSXX 630

KWHO 860

KWIC 1570

San Angelo, Tex. KTEO (340

KGKL 960

KPEP 1420

KWFR 1260

San Antonio, Tex. KAPE 1480

Location C.L. Kc.
KCOR 1350
KBAT 680
KBER 1150
KITE 930
KUKA 1250
KUBO 1310
KMAC 630
KONO 860
KTSA 550
WOAI 1200
San Bernardino, Calif.
KCKC 1350
KFXM 590
KRNO 1240
KMEN 1290
Sandersville, Ga. WSNT (490
San Diego, Calif. KCBQ 1170
KFMB 540
KOGO 600
KGB 1360
KSON 1240
KSDO 1130
Sandnsolnt. Idaho KSPT 1400
Sand Spring, Okla. KTOW 1340
Sandusky, Ohio WLEC 1450
San Fernando, Calif. KGIL 1260
Sanford, Fla. WTRR (400
WSFR 1360
Sanford, Me. WSME 1220
Sanford, N.C. WEYE 1290
WWGP 1050
San Francisco.
fit. KFRC 610
KCBS 740
KFAX 1100
KGO 810
KNBR 680
KKHI 1550
KSAY 1010
KSAN {450
KSFO 560
KYA 1260
San_German. P. R. WRIS 1060
Sanitobla, Miss. WSAO 1550
San Jose, Calif. KLOK 1170
KLIV 1590
KEEN 1370
KXRX 1500
San Juan. P.R. WAPA 680
WHOA 870
WIAC 740
WIPR 940
WKAQ 580
WKVM 810
WKYN 630
WITA 1140
San Luis Obispo. Calif.
KATY 1340
KCJH 1280
KSLY 1400
VE 20
San Mareos, Tex. KCNY 1470
San Mateo, Calif. KOFY 1050
San Rafael, Calif. KTIM i510
San Saba, Tex. KBAL 1410
Santa Ana, Calif. KWwIZ (480
Santa Barbara, Cai. KDB 1490
KGUD 990
KIST 1340
KTMS 1250
KACL 1290
Santa Clara, Calif. KGBA 1430
Santa Cruz, Calif. KSCO (080
Santa Fe, N.Mex. KTRC 1400
KVSF 1260
Santa Marla, Cal. KCOY 1400
KHER 1600
KSMA 1240
KSEE 1480
Santa Moniea, Cal. KDAY 580
Santa Paula, Calif. KSPA 1400
Santa Rosa, Calif. KSRO 1350
KHUM (580
KVRE (460
KJAX §150
Santa Rosa. N.Mex. KSYX 1420
Sapulpa, Okia. KREK 1550
Saranae Lake, N.Y, WNBZ 1240
Sarasota, Fla. WKXY 930
WSAF 1220
WSPB 1450
WYND 1280
Saratoga Springs, N.Y.
WKAJ 900
Sauk Rapids, Minn.
KVAL 800
Sault Ste. Marie,
Michigan WSO0O (280
Savannah, Ga. WBYG (450
WEAS 900
WSAV 630
WSGA 1400
wWTOC 1290
WSOK 1230
Savannah, Tenn. WORM 1010
Sayre, Pa. WATS 960
Schefield. Ala. WSHF 1290
Schenectady, N.Y. WGY 810
WSNY (240

Scotiand Neck, N.C. WYAL 1280

Scott City, Kans, KFLA 1310
Scottsbluff, Nebr. KNEB 960
141
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Location C.L. Ke.
KOLT 1320
Scottsboro, Ala. WCRI 1050
WROS 1330
Scottsdale, Ariz. KWBY 1440
Seottsville, Ky, WLCK 1250
Scranton, Pa, WARM 590
WEJL 630
WwWGBI 910
WICK 1400
WSCR 1320
Seaford, Del. wSUX 1280
earey, Ark, KWCB 1300
Seaside, Oreg. KSRG 730
Seattle, Wash, KAYO (150
KIXI 910
KING 1090
KIRD 710
KJR 950
KOL 1300
‘KOMO 1000

KETO |
KTwW 1250
KVl 520
KXA 770
KBLE 1050
Sebring, Fla. WICM 960
WSEB 1340
Sedalia, Mo. KDRO 1480
KSIS 1050
Seguin, Tex. KWED (580
Selma. Ala. WGWC 1340
WHBB (490
WRWJ 1520
Beminole, Tex. KTFO 1250

Seneca Township,

.C. WSNW 1150
Sevierville. Tenn, WSEV 930
Seward, Alaska KIBH 1340
Seymour, ind, WJICD 1390
Seymour, Tex, KSEY 1230
Shallotte, N.C. wVvCB 1410
Shamokin, Pa, | WISL 1480
Shamrock, Tex, KBYP 1580
Sharon, Pa. WPIC 790
Shawano, Wie. WTCH 960
Shawnee, Okla. KGFF 1450
Sheboygan, Wis. WHBL 1330

WKTS 950

Sheflield. Ala, WSHF 1290
Shelby. Mont, KSEN 1150
Shelby. N.C. WOHS 730
WADA 1390

Shelbyville. ind. WSVL 1520
Shelbyviile, Ky. WCND 940
Shelbyville, Tenn. WHAL 1400
wLIJ 1580

Shelden, lowa KIWA 1550
Shelton. Wash. KMAS 1280
Shenandoah, lowa KMA 960
Shenandoah, Pa. WMBT [530
Sheridan. wyo. KWYO 1410
KROE 930

Sherman, Tex. KRRV 910
KTXO 1500

Shippensburg, Pa. WSHP 1480
Show Low, Ariz. KVWM 970
Shreveport. La. KANB 1300
KBCL 1220

KEEL 7i0

KOKA 1550

KJOE 1480

KCiJ 980

KRMO 1340

KWKH 1130

Sldney, Mont. KGCX 1480
Sidney. Nebr, KSID 1340
Sidney, O, WMVR 1080
8ierra Vista. Ariz. KHFH 1420
KMVS 1470

Sikeston, Mo, KSIM 1400
WNCA 1570

. KUGA 1290

Silsbee, Tex. KKAS 1300
Silver City. N.Mox. KSIL 1340
Silver Spros., Md, QMR 1050
Simcoe, Ont, CFRS 1560
Sinton, Tex. KTOD 1590
8ioux City, towa KSC) 1360
KMNS 620

KTRI 1470

Sioux Falls, S.Dak. KISD 1230
KELO 1320

KNWC 1270

KSO0O0 1140

Sitka, Alaska KIFW 1230
KSEW 1400

Skowhegan, Malne WGHM 1150
Slaton, Tex. KCAS 1050

142
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Location C.L. Ke.
Shidell, La. WBGS 560
Smithfield, N.C. WMPM (270
Smithville, Tenn. WILE 1480
Smyrna, Ga. WSMA 1550
Snyder, Tex. KSNY 1450
Socorro, N.Mex, KSRC 1290
Soda Sprgs., idaho KBRV 540
Solvay. N.Y. WQSR 320
Somerset, Ky, WSFC 1240

WTLO 1480
Semerset, Pa, WVSC 998
Sonora, Calif. KVML 1450
Sonora, Tex. KCKG 1240
So. Bend, Ind. WNDU 1490

WIVA 1580

WSBT 960
Southbridge, Mass. WESO 920
So. Boston, Va. WHLF 1400
Southern Pines. N\.C.WEEB 990

<

South Charleston, W. Va.

£
E]
=]
7]

1410
South Daytona Beach,

Florida WELE 1590
So. Gastonia, N.C. WGAS 1420
S0, Haven, Mich. WJOR 940
So. Knoxville, Tenn. WSKT (580
So. Paris, Me. WKTQ 1450
So. Pittsburg. Tenn. WEPG 910
S¢. 5t. Paul, Minn

KOWB 630

So. Williamsport, Pa.
WMPT (450
Spanish Fork, Utah KON 1480
Sparks, Nev. KBUB 1270
Sparta, 11, WHCO 1230
Sparta, Tenn. WSMT 1050
Sparta, Wis. WKLJ 990
wCow 1290
Spartanburg. S.C. WHCQ (400
WORD 910
WSPA 950
Spencer. (owa KICO 1240
Spencer, W.Va. WSPZ 1400
Spokane. Wash. KGA 1510
KONC 1440
KLYK 1280
KPEG 1380
KHQ 590
KMRE 550
KNEW 790
KREM 970
KXLY 920
KCFA 1330
Springdale, Ark. KBRS 1340
Sprinofield. 111, WCVS 1450
WMAY 970
1 WTAX 1240
Springfield, Mass. WHYN 560
WMAS 1450
WSPR 12720
Springfieid. Mo, KGBX 1260
KICK 1340
KTTS 1400
KWTO 560
Springfield. Ohio  WIZE 1340
WBLY 1600
Springfield, Greg. KEED 1050
Springfield, Tenn. WOBL 1590
Sprinpfieid. vt, WCFR 1480
Springhill, La. KBSF 1460

Spring Lake, N. C.

WFBS 1450
Spruce Pine, N.C. WTOE 1470
Stamford. Conn. WSTC 1400
Stamford, Tex. KDWT 1400
Stanford, Ky. WRSL 1520
Starke, Fla. WPXE 1490
Starkville. Miss. WSSO0 1230
State College, Pa. WMAJ 1450
WRSC 1390
Statesboro. Ga. WWNS (240
Statesville. N.C. WwSIC 1400
WDBM 550
Staunton, Va. WTON (240
WAFC 900
Stephenville. Tex. KSTV 1510
Sterling, Colo. KGEK 1230
KOLR 1490
Sterling, III. WSDR 1240
Steubenville, Ohlo WSTV 1340
Stevens Point, Wis. WSPT {010
Stillwater. Minn. WAVN (220
Stillwater, Okla. KSPI 780
Stockton. Calif. KIOY 1280
KSTN 1420
G 1230
Storm Lake. lowa KAYL 990
Streator, til. WIZZ 1250
Stroudsburg. Pa. WVPO 840
Stuart. Fla. WSTU 1450
Stuart, Va. WHEO 1270
Sturgeon Bay, Wis. WDOR 910
Sturgis, Mich. WSTR 1230
Sturgis, S, D. KBNB 1280
Stuttgart, Ark, KWAK 1240
Suffolk. Va. WLPM 1460
Sulphur, La. KIKS 1310

Sulphur Spres., Tex. KSST 1230
Summerville, Ga. WGTA 950
Summerville, S.C. WALS 980
Sumter, $.C. WFIG 1290

WOXY 1240

Location C.L. Ke.
WSSC 1340
Sunbury, Pa, WKOK 1240
Sunnyside, Wash. KREW 1230
Sun Valiey, Ida. KSKI 1340
Superior. Nebr. KRFS 1600
Superior, Wis, WDSM 710
WIGL 970
WWIC 1270
WQMN 1320
Susanville, Calit. KSUE 1240
Swainsboro, Ga. WIJAT 800
Sweetwater, Tenn. WDEH 800
Sweetwater, Tex. KXO0X 1240
Sylacauga, Ala. WFEB 1340
WMLS 1290
Sylva, N.C. WMSJ 1480
Sylvania, Ga. wSYL 1490
Syracuse, N.Y, WHEN 620
WFBL 1390
WNDR 1260
WOLF 1490
WSYR 570
Tabor City, N.C. WTAB 1370
Tacoma, Wash, KMO 136
KTAC 85
KTNT 140
KVI 57
Taft. Calif. KTKR 1310
Tahlequah, Okla. KTLQ 1350
Tahoe Valley, Callf.
KTHO 590
Talladega, Ala, WEYY 1580
WNUZ 23
Tallahassee. Fla. WMEN (33
WONS 141
WTAL 1450
WTINT (270
Tallassee, Ala. WTLS 1300
Tallulah, La. KTLD 1360
Tampa, Fla. WALT 111
WDAE 125
WYODU 155
WFLA 970
WHBO 1050
WINQ 1010
WTMP 1150
wSoL 1300
Taos, N. Mex. KKIT 1340
Tarboro. N.C. WCPS 760
Tarpon Sprgs.. Fia. WRBB 1420
Jasley, va. WESR 1330
Taunton, Mass. WPEP (570
Tawas City, Mich. WIDS 1480
Taylor, Tex. KTAE 1260
Taylorsville, N, C. WSTH 860
WTLK 1570
Taylorville, 111, WTIM 1410
Tazewell. Tenn. WNTT 1250
Tell City, Ind. wWTCJ 1280
Tempe, Ariz. KUPD 1060
KYND 580
Temple, Tex. KTEM 1400
Terre Haute, Ind. WBOW 1230
WAAC 1300
WTHI 1480
Terrell, Tex. KTER 1520
Terrytown, Nebr. KEYR 690
Texarkana, Ark, KOSY
Texarkana, Tex, KCMC 740
KATQ 940
KTFS 1400
Texas City, Tex. KTLW 920
Thayer, Mo. KALM (290
The Dalles, Ores. KOOL 1440

KRMW 1300
Thermopolis, Wyo. KRTR 1490

KTHE 1240
Thief River Falls,

Minn, KTRF 1230
Thibodaux. La. KTIB 630
Thomaston, Ga. WSFT 1220

WTGA 1590
WTHN 1500
Thomasville, Ala. WJDB 630
Thomasville, Ga. WPAX 1240
WKTG 2730

Thomasville, N.C. WTNC 790

Thomson, Ga. WTWA 1240
Three Rivers. Mich.

WLKM 1510

Ticonderoga, N.Y. WIPS 1250

Tiffin, Ohio WTTF 1600

Tifton. Ga. WTIF 1340

WGS 1430

Tlllamook, Oreg. KTIL 159

Titusville. Fla. WRMF 1050

Titusville, Pa. wTIv 1280

Toceoa. Ga. WLET 1420

NES 630

Teledo, Ohio WOHO 1470

wSPD 1370

wTOD 1560

WTOL 1230

Toledo, Oreg. KTDO 1230

Tolleson, Ariz. KRDS 1190

Tomah, Wis. WTMB 1460

Tompkinsville, Ky. WTKY 1370

Tooele. Utah KDYL 990

Topeka, Kans. wIBW 580

KEWI 1440

WREN 1250

KTOP 1490

Location C.L. Kec.
Toppenish, Wash. KENE {490
Torrington, Conn. WBZY 890
WTOR 610
Torrington. Wyo. KGOS 1490
Towanda, Pa, WTTC €550
Towson, Md. WAQE 1520
Trail, B.C. CIAT 610
Travelers Rest, S.C.
wBBR 1580
Traverse City, Mich. WTCM 1400
wCCW 1310
Trenton, Mo. KTTN 1600
Trenton, N.J. WAAT 1300
WBUD (1260
WTTM 920
Trinidad, Colo. KCRT 240
Troy, Ala. WTBF 920
Troy, N.Y. WHAZ 1330
WTRY 980
WXKW 1600
Troy, N. C. WIRM 1390
Truckee, Calif. KHOE 1400
Truth or Consequences,

New Mexico KCHS 1400
Tryon, N.C. WTYN 1550
Tueson, Ariz. KTUC 1400

KXEW 1600

KAIR 1490

KCEE 790

KTAN 580

KCUB 1290

KEVT 690

KHOS 940

KMOP 1330

KFIF 1550

KTKT 990

KOLD 1450

Tucumearl, N.Mex. KTNM 1400

Tulare. Callf. KCOK 1270

KGEN 1870

Tulla, Tex. KTUE 1260

Tullahoma, Tenn. WIIG 740

Tuisa, Okla. KAKC 970

KOME 1800

KRMG 740

KELI 1430

KVO0O 1170

KFMJ 1050

Tupelo, Miss. WELO 580

WTUP 1490

Turlock, Callf. KCEY (390

Tuscaloosa, Ala. WIRD 1150

WACT 1420

WNPT 1280

WTUG 790

WTBC 1230

Tuscumbla, Ala.  WVNA [590

WRCK 1410

Tuskegee, Ala. WABT 580
Twenty-Nlne Palms. Calif.

KDHI 1250

Twin Falls, Idaho  KTF# 1270

KLIX 1310

KEEP 1450

Two Rivers, wis. WTRW (590

Tyler. Tex. KDOK 1330

KGJB 1490

KTBB 600

KZEY 690

Tyrone. Pa. WTRN 1340

Uhrichsville. Dhio WUND 1540

Uhrichsvllle, Ohio WBTC 1540

Ukiah, Calif. KUKI 1400

KMSL 1250

Union, Mo, KLPW (220

Union, S.C. WBCU 1460

Union City. Tenn. WENK 1240

Uniontown, Pa. wMBS 590

Urbana, Iil. WILL 580

WHKID 1580

Utica, N.Y. WiBX 950

WBVM 1550

WRUN 1150

WTLB 1310

Uvalde, Tex, KVOU 1400

Valdese, N.C. WSVM 1490

Valdosta, Ga. WGOV 950

WGAF 610

WIEM 1150

WVLD 1450

Valentine. Nebr, KVSH 940

Vallejo, Calif. KNBA 1190

Valley City, N.Dak. KOVC 1490
Valparaiso-Niceville, Fla.

WNSM 1340
Van Buren. Ark. KFDF 1580
Van Cleve, Ky. WwMTC 730
Van Wert, Ghio WERT 1220
Vanceburg, Ky. WKKS 1570
Vancouver, Wash. KISN 9t0
KKEY 1150
KVAN 1480
KGAR (550
Vandalia, ill. WPMB 1500
Venice, Fla. WAMR 1320
Ventura, Calif. KVEN 1450
KUDU 1590

Vermillion, S.Dak. KUSD 690
Vernal, Utah KVEL 1250
Vernon, Tex. KVWC 1490
Vero Beach, Fla, WAXE 1370
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Location C.L. Kc. | Location C.L. Kc. | Location C.L. Kec. | Locaton C.L. Ke.
WTTB 1490 Waterloo. lowa KXEL 1540 westerly. R.l. WERI 1230 winnfield. La. KVCL 1270
Vicksburg, Miss. waQBC 1420 KNWS 1090 Westfleld, Mass. WDEW 1570 Winner, S.Dak. KWYR (260
WVIM 1490 KWWL 1330 Westminster, Md. WTTR 1470 boro, La. KMAR 1570
Victoria, Tex. KNAL 1410 Watertown. N.Y. WATN 1240 Weston, W.Va. WHAW 980 Winnsboro, S.C. WCKM 1250
KVIC 1340 WOTT 1410 W, Warwick. R.l. WWRI 1450 WRBI 980
Victorvlile, Calif. KCIN 1590 WWNY 790 Westwego, La. KABE 1540 Winoaa, Minn, KWNO 1230
Vidalia, Ga. WVOP 970 Watertown, 8.Dak. KSDR 1480 wetumpka, Ala. WETU 1250 KAGE 1380
Vieques, P.R. wivv 1370 KWAT 950 Wewoka-Seminole. Okia, Winona, Miss, WONA 1570
Viile Platte, La. KVPI 1050 Watertown. Wis. WTTN 1580 KWSH 1260 Winsiow, Ariz. KVNC 1010
Vincennes, Ind. WAOQV 1450 Waterville, Me. WTVL 1490 Wharton, Tex. KANI 1500 KINO 230
Vineland. N.J. WWBZ 1360 Watseka, ({l. WGFA 1360 Wheatland, Wyo. KYCN (340 | winston.Salem, N.C.
wDVL 1270 Watsonville, Celif. KOMY 1340 Wheaton, Md. WDON 1540 | WAAA 980
Vinita, Okla. KVIN 1470 Wauchula, Fla. WAUC (810 Wheeling, W.Va. WHLL 1600 WAIR 1340
Vinton, Va. WKBA 1550 WPRV 1600 WwWBZE 1470 WPEG 1550
vir a, Minn. WHLB 1400 Waukegan, I, WKRS 1220 WKWK 1400 WSJIS 600
Virginia Beh.,, va. WBOF 1550 Waukesha, Wis. WAUX 1510 WWVA 1170 wT0B 1380
Virouqua. Wis. WISV 1360 Waupaea, Wis. wDUX 800 White Castle. La. KEVL 1590 WKBX 1500
Visalia, Calif. KONG 1400 l Wausau, Wis. WRIG 1400 White Plains, N.Y. WFAS 1230 Winter Garden, Fla. WOKB 1600
Vivian, La, KLVI 1600 wWSAU 550 white River Junc., V¢, Winter Haven, Fla. WSIR 1490
Waco. Tex, WACO 1580 WHVF 1230 WVTR 910 WINT 1360
KAWA 1010 Waverly, lowa KwWVY 1470 Whitehall, Mich. WCBP 1490 Winter Park, Fla. W'ABR 1440
KBGO 1580 Waverly, Ohio WPKO 1380 Whitesburg, Ky. WTCw 920 Wisconsin Rapids, Wis.
KwWTX 1230 | Waverly, Tenn. WPHC 1540 W hiteville. N.C. WENC 1220 WFHR 1320
Wadena, Minn, KWAD 920 Waxahachie, Tex. KBEC 1390 Wichita, Kans. KAKE 1240 WRNE 1220
wadesboro, N.C. WADE 1210 Wwaycross, Ga. WACL 570 KLEO 1480 wolf Pt.. Mont. KVCK 1450
Walluku, Hawaii  KMVI] 550 WAYX 1230 KFDi 1070 woodbury, Tenn. WBF) 1540
Waipahu, Hawali KAHU 940 | Waynesboro, Ga. WBRO 1310 KFH 1330 wood River, Ill. WBBY 590
walhalla. S.C. WGOG 1460 Waynesboro. Miss. WABO 990 KSIR 900 | Woodside, N.Y. WWRL 1600
Wallace, Idaho KWAL 620 waynesboro. Pa. WAYZ 1380 KWBB 1410 Woodward, Okla. KSIW 1450
Wallace, N.C. WLSE 1400 Wayneshoro, Va. WAYB 14490 Wichita Falls, Tex. KNIN 990 | Wwooasocket, R.1. WNRI 1380
walla Walla, Wash. | wBVA 970 KTRN 1290 ) WWON 1240
KHIT 1320 Wayneshurg, Pa. WANB 1580 KWFT 620 Wooster, Ohio WWST 960
KUJ 1420 Waynesville, Mo, KIPW 1390 Wickenburg, Ariz. KAKA 1250 | Worcester. Mass, WAAB (440
KTEL 1490 Waynesville, N.C. WHCC 1400 Wickford, R.I WKFD 1870 WNEB 1230
Walnut Ridge, Ark. KRLW 1320 Weatherford, Tex. KZEE 1220 Wildwood, N.J. wCMmC 1230 WORC i810
Waisenburg, Colo. KFLJ 1380 wehster City, lowa KJFJ 1570 Wilkes-Barre, Pa. WBAX 1240 WTAG 580
Walterboro, S.C. WALD (220 Weed, Callf. KDAD 800 WBRE 1340 | Worland, Wyo. KWOR 1840
Waltham, Mass. WwWCRB 1330 Weirton, W.Va. WEIR 1430 L WILK 980 worihington, Minn. KWOA 730
walton, N.Y. WDLA 1270 Weiser. ldaho KWEI 1260 Willcox, Ariz. KHIL 1250 Worthington, Ohioc WRFD 880
ward Ridge, Fla. WJOE 1570 Welch, W.Va. WELC 1150 Wiillamsburg. Ky. WEZ)J 1440 wynne, Ark. KWYN (400
Ware, Mass. WARE 1250 | WOVE 1340 Wiillamsburg, Va. WBCI 740 Wyomning, Mich. WERX 1530
Warner Robbins, Ga, | Weldon, N.C. WCNF 1400 Williamson, W.Va. WBTH 1400 Wytieville, Va. WYVE 1280
WRPB 1850 Wellsboro, Pa. WNBT 1490 williamsport, Pa, WLYC 1050 Xenia, 0. wGIC 1500
warren, Ark. KWRF 860 Wellston, Ohio W KOV 1380 WRAK (400 Yakima. Wash. KIT 1280
Warren, Ohio WHHH 1440 Wellsville, N.Y. WLSvV 790 WWPA 1340 KIMA 1460
Warren, Pa. WNAE 1310 Wenatchee, Wash. KPQ 560 Williamston. N.C. WIAM 900 KBBO 1390
Warrensburg, Mo. KOKO 1450 KUEN 900 Willimantie, Conn. WIL| 1400 | KQOT 940
warrenton, Mo. KWRE 730 KMEL 1340 willtiston, N.D. KEYZ 1360 KUTI 980
Warrenton. Va. WEER 1250 Wendell-Zebulon, N.C. Willmar, Minn. KWLM 1340 KYAK 1390
WKCw 1420 WETC 540 willoughby, Ohio WELW 1330 Yanxton, S.D. KYNT 1450
warsaw, Ind. WRSW 1480 Weslaco, Tex. KRGV 1290 willow Springs, Mo. KUIKU 1330 ’ WNAX 570
Warsaw, Va, _WNNT 690 west Allis, Wis. WAWA {590 Willows, Calif, KI1QS 1560 Yauso, P.R WKFE 1550
Warwick-E.Greenwich, R.I. W. Bend, Wis. WBKV 1470 = Wilmington, Del. WAMS 1380 0 L™
WYNG 1590 Westbrook. M=, WJIAB 1440 WDEL 1150 Yazwo City, Miss. WAZF 1230
waseo, Calif. KWS0 1050 West Chester, Pa. WCHE 1520 WILM 1450 York, Nebr. KAWL 1370
Washington, D.C. WGMS 570 West Covina, Cal. KGRB 900 WTUX 1290 Yorl, Pa. WNOW 1250
WMAL 530 l w. Frankfort, (1l, WFRX 1300 Wilmington, N.C. WMFD 630 WORK 1850
w\alto)'lz Il.’;g west Hartford, Con‘z.EXT o W&IEL “g%% WSBA 810
13 155! WKLM Yort. S.C. wYCL |
WWwWDC 1260 west Jefferson. N.C. . WGNI 1840 l Vounnstofn Ohio. WBBW .Z‘}%
WRC 980 w 1600 wilson. N.C. WGTM 590 2 . WFMJ 1890
wTOP 1500 W. Memphis, Ark. KSUD 780 WLLY 1350 KB
Washington, Ga, WKLE 1370 W. Monroe. La. KUZN 1310 WVOT 1420 ' e WKBN 570
Washington, Ind. WAMW (580 W. Palm Beath, Fla. Winchester, Ky. WWKY 1380 Ypsilanti, Mich. ~ WYSI 1480
Washington, lowa KCIil 1380 WEAT 850 wWinchester, Tenn. WCDT 1340 | WYNZ 1520
Washington. N.J. WCRV 1580 WINO 1230 Winthester, Va. WINC 1400 YreLa, Calif. KSYC 1490
WITN 980 | . WIRK 1290 WHPL 610 Yuba City, Calif. KUBA 1600
Washington, N.C. WEEW 1320 west Plains, Mo, KWPM 1450 Windber, Pa. WWBR 1350 KAGR 1450
Washington, Pa. WIJPA 1450 West Point. Ga. WBMK 1310 Windemere, Fla.  WXIV 1480 Yuma., Ariz KBLU 1320
Washington Court West Point. Miss. WROB 1450 Winder. Ga. WIMO 1300 - 5 KVOY 1400
House, Ohlo WCHO (250 Westport, Conn. WMMM 1260 Windom, Minn. IKDOM 1580 0
waterbury, Conn. WATR 1320 w. Springfield, Mass. windsor, Conn. WSOR 1480 KYUM 560
WBRY 1590 WTXL 1480 winfield, Ala. WEZQ 1300 Zanesville, Ohlo  WHIZ 1240
WWCO (240 W. Yarmouth, Mass. Winfield, Kan, KNIC 1550-250 Zarephath, N.J, WAWZ 1380
Wwaterbury. Vi, WDEV 550 wOCB 1240 winnemucca, Nev. KWNA 1400 Zepayr Hills, Fla. WZRH 1400
.
U. S. FM Stations by States
Locatlon C.L. Mec. Location C.L.  Mec. |Location CL. Me. lLocaﬂcn C.L. Me
Tusecumbia WVNA 100.3 KHEP-FM 101.5 Pine Eluf KOTN-FM 92.3
ABAMA
Tusealoosa WTBO-FM 95.7 Show Low KVYWM-FM 93.5 Siloam Springs KUOA.FM 1057
‘Aulb""dl"ac'( V\IVA“VFlé-:: :32'. WUOA °91.7 Sun City UPKTPM 186.3
exander City o . Tempe K D-FM 7.9
Andaiusia WCTA-FM 98.1 ALASKA Tucson KFMM 99.5 CALIFORNIA
Anniston WHMA-FM 100.5 KSOM 92.1 Alameda KJAZ 92.7
Athens OF 104.3 Anchorage KNIK 105.5 KVOA-FM 94.9 Anaham KEZR-FM 95.9
B weetrs w0 e ot i
9 . ollege A 4. *90.
VEREY g3 e ARKANSAS (X, g i
WSFEM  93.7 Blytheville KLCN-FM 96.1 Aubum KAFI 1011
Clantor WKLF-FM 100.9 ARIZONA ! El Dorado KRIL-FM 99.3| Avalon KBIG 104.3
l)u man WFMH-FM 101.1] globe KWIB-FM 100.3 KELD-FM 103.1| Bakersfleld KERN-FM 94.1
D eats WHOS-FM 1021 | Mesa KBUZ-FM 104.7 | Fayetteville KFAY-FM 92.1 KQXR 101.5
fomuoad WILN 104.7" proenix KRFM-FM 95.5| Ft. Smith KFPW.FM 949 KIFM 96.5
Ll R e KFCA °88.5 KMAG 99.9 Berkeley KPFA 94.1
18 Reon sy T KOOL-FM 945 Harrison KHOZ-FM 102.9 PFB *89.3
i o Lo KITH 1013 | Hot Springs KBHS.FM 96 KPAT-FM 102.9
golle -FM 999 KNIZ 102.5 | Joneshoro KBTM-FM 101.9 | Bilou UR 99.9
WIERRE 96 KOY-FM 92.5 KASU 91.9|Carmel KRML-FM 101.7
Montgomery WFMI 98.9 KPHO.-FM 96.9 Little Rock KARK 103.7 | Claremont KSPC *88.9
walMm 103.3 KTAR-FM 98.7 Mammoth Springs KAMS 103.9 Coachella KCHQ-FM 93.7
Sylacauga WMLS-FM 98.3 KYEW 93.3 Osceoia KOSE-FM 98.1| El Calon KECR 93.3
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WHITE'S
Locatlon C.L. Mc
Fremont KHYD 104.9
Frosno KARM-FM 101.9

KCIB-FM 84.5

KFRE-FM 93.7

KMI-FM 97.9

KXQR 102.7

Garden Grove KGGK 94.3
Glendale KFMU 92,4
KUTE 101.9

Hayward KBBM 101.7
Hemet KHSJ-FM 105.5
Inglewood KTYM-FM 103.9
LaSierra KSDA *89.7
Lodi KCVR-FM 97.7
Long Beach KFOX.FM 102.3
KLON *88.1

KNOB 97.9

Los Altos KPGM 97.7
KFIC 88.7

Los Angeles KABC-FM 95.5
KBBI 107.5

KBCA 105.1

KBI1Q 104.3

KBMS 105.9

KCBH 98.7

KFAC-FM 92,3

KGLA*103.5

KHJ) 101.1

KMLA 100.3

KNX-FM 931

KPFK *90.7

KPDL-FM 939

KRHM 94.7

KRKD-FM 96.3

KLAC-FM 102.7

KUSC °91.5

KXLU *88.7

KHOF 99.5

Los Banos KLBS-FM 959
Los Gatos KLGS 953
Marysville KRFD 99.9
Maodesto KBEE-FM 103.3
KTRB-FM 104.t

Monterey KHFR 96.9
Newport Beach KNBB 103.1
Northridge KEDC-FM 88.5
Oakland KAFE 98.)
Dceanside KUDE 102.1
Ontario KASK-FM 935
Oxnard KPM) 104.7
Pasadena KPCS 89.3
KPPC.FM 106.7

Paim Sorings KDES-FM 104.7
Redondo Beach KAPP 93.5
Redlands KCHL FM 96.7
Ridgecrest KLDA-FM 105.5
Riverside KPLI 989.1
KACE-FM 92.7

KDUO 92.5

Sacramento KCRA-FM 96.1
KFBK-FM 96.9

KIML 106.5

KEBR 100.5

KHIQ 105.]

KIML 953

KRAK-FM 92,9

KSFM 96.9

KXRQ 98.5

KXOA-FM 102.9

Salinas KSBW-FM (02.5
San Bernardinoe KVCR *91.9
KFMW 999

KEBS "89.5

8an Diego KDGO-FM 94,1
KFMB-FM 100.7

KFMX-FM 96.5

KGB-FM 101.5

KITT 105.3

KILM 98.1

KLRO 94.9

KPR 106.5

KSDS °88.3

KBBW 102.9

KSDO-FM 103.7

KSEA 97.3

San Fernando KVFM 943
San Francisco KALW *91.2
KBRG 105.3

KCBS-FM 98.9

KDFC 102.1

KEAR 97.3

KFOG 104.5

KFRC-FM 106.1

KGO-FM 103.7

KNBR-FM 99.7

KMPX 106.9

KRON-FM 96.5

KSFR 94.9

144

Location C.L
KQBY-FM
KXKX
KYA-FM
KCMA
KBRG
KAF
KKHI.FM
San Jose KSJO-FM
RP
KSJS
KPLX
KEEN-FM
. |San Luis Obispo KATY-FM
San Mateo KCSM
KUFY
San Rafael KTIM
Santa Ana KWIZ-FM
KFIL
Santa Barbara KRCW
KDB-FM
KMUZ
KCSB-FM
Santa Clara KSCU
KREP
Santa Cruz KSCD-FM
Santa Maria KEYM
KSMA-FM
Santa Monlea KCRwW
KSRF
Santa Rosa KEFM
Sierra Madre KMAX
Stanford KZSU
Stockton Kuop
KSTN-FM
KWG-FM
Thousand Daks KNJO
Turlock KHDM
Twenty-Nine Palms
) DHI-FM
Ventura-Dxnard KVEN-FM
Visalia ONG-FM
Walnut Creek KWME-FM
West Covina KSGV
Woodland KATT
COLORADO
Boulder NW
Colorado Springs KRCC
MH
HS
KVOR-FM
KLST
Cortez KZFM
Denver KFML-FM
KDEN-FM
KLIR-FM
KLZ-FM
KOA-FM
KTGM
KIMN-FM
KBPI
Ft. Collins KCSU-.FM
Grand Junctlon KREX-FM

Manitou Springs KCMS-FM

CONNECTICUT
Bridgeport wizz
WPKN
Brookfield WGHF
Danbury WLAD-FM
Darien WORM
Farifield WSHU
Hamden WDEE
Hartford WHCN
WDRC-FM
WCCC-FM
WSCH
{ WRTC-FM
: WTIC-FM
Manchester WINF-FM
Meriden WBMI
Middletown WESU
New Haven WNHC-FM
WYBC-FM
Stamford WSTC-FM
Storrs WHUS
Waterbury WATR-FM
Westport WMMM

DELAWARE
Dover WDOV-FM
Wilmington WDEL-FM
wWIJBR

D. C.

Washingten WASH
WAMU-FM
WFAN
WGAY
WGMS-FM
WGTB
WMAL-FM
WOL-FM
WRC-FM
WTOP-FM
WWDC-FM
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Location

C.L. Mec.

FLORIDA

Atlantic Beach WKTZ-FM 96.1
Boca Raton WWOG 103.3
Bradeton WBRD-FM 103.3
Clear Water WTAN-FM 957
Cocoa Beach WXBR 101.1
Corai Gables WVCG-FM 105.1
Daytona Beach WNDB-FM 94,5
Dek uniak Springs
WZEP-FM 103.1
Fort Lauderdale WWIL-FM 103.5
WFLM 105.3
WFTL-FM 107.7
WMIR 100.7
Ft. Meyers INK-FM 96.9
Fort Pleres WARN 98.7
Ft. Walton Beach
WFTW-FM 993
Gainesville WRUF-FM *104.1
Jacksonviile WIAX-FM 95.1
WMBR-FM 96.1
WQaIK 99.1
Marianna WTOT-FM 100.9
Melbourne WMMB-FM 102.3
Miam) WKAT-FM 93.3
WGBS 96.3
WIOD-FM 97.3
WTHS *91.7
WEDR 99.1
WWPB 10).5
Miaml Beach WKAT-FM 93.)
WAEZ.FM 94.9
WMBM-FM 939
Milton WXBM-FM (02,8
Ocala WMDP-FM 98.7
Orfando WDBO-FM 92.3
WHOO-FM 96.5
WKIS-FM 100.3
Palm Beach WWOS.FM 97.9
ranama City WMAI-FM 102.9
Pensacola WPEX-FM 94.1
WCOA.FM 100.7
§t. Petersburg WGNB §01.5
WTCX 99.5
WPIN-FN 102.3
Sarasota WYAK 102.5
Stuart WSTU-FM 92.7
Tailahassee WFSU-FM *91.5
WBGM-FM 98.9
Tampa WDAE-FM 100.7
WFLA-FM 933
WPKM 104.7
WTUN *88.9
WUSF "89.7
Winter Haven WINT-FM 97.5
Winter Park WPRK *91.5
GEORGIA
Albany WGPC-FM 104.5
WIAZ 96.3
Americus WDEC-FM 943
Athens WGAU-FM 102.5
WDOL-FM 104.7
Atlanta WABE *90.1
WAVQ 94,9
WPLO-FM 103.3
WGKA-FM 929
WSB-FM 98.5
WLTA-FM 99.7
Augusta WAUG-.FM 105.7
wBBQ-FM 103.7
Canten WCHK-FM 105.5
Carroliton WLBB-FM 102.3
Columbus WRBL-FM 102.9
WGBA-FM 102.3
Gainesville WOUN-FM 103.9
Lagrange WLAG-FM 104.1
Macon WMAZ-FM 99.1
Marietta WBIE-FM 101.5
WKLS 96.1
Moultrie WNTM-FM 93.9
Newnan WCOH-FM 96.7
Savannah WTOC-FM 92.3
myra WDJK 94,1
Swainsbore WIAT-FM 101.7
oceoa WLET-FM 106.1
West Point WBMK-FM 100.9
HAWALI
Honolulu KAIM-FM 955
Ol-FM 97,5
KVOK *=88.1
KUOH °90.5
IDAHO
Boise KBOI.-FM 97.9
Lewiston KOZE-F 96.7
Moscow KUID *91.7
Pocatello KBGL *88.7
ILLINOIS
Alton WOKZ-FM 100.3
Anna WRAJ-FM 92.7
Arlington Heights WNWC 92,7
Aurora WKKD 95.9
Bloomington WIBC-FM i0l.5

Location c.L Mc.

Carbondale wSsIiuU *91.9

Carmi WROY-FM 07.3

Champaign WDWS-FM 97.5

: WLRW-FM 94.5

Chicago WBBM-FM 863

WBEZ *91.5

WCLM 101.9

WDHF 95.5

WEBH 93.9

WEFM 99.5

WHFC 97.9

WENR-FM 94,7

WEMF 100.3

WFMQ 1072.5

WFMT 98.7

WKFM 108.5

WMAQ-FM 10i.1

WMBI-FM *90.(

WNIB 97.1

WXRT 93,1

WIID-FM 104.3

Columbia WCBW (04,9

Decatur WSOY-FM (02.9

DeKalb w *91.1

WLBK-FM 92,5

Dixon WIXN-FM (01.7

E. St. Louis WBBR i0l.1

Effingham WCRA-FM 985.7

WELG 103.9

WRMN-FM 943

Elgin EPS *88.1

WELG 103.9

WRMN-FM 943

Elmhurst WRSE-FM*88.7

Eimwood Park WXFM 1059

Evanston WEAW (05.1

WNUR *“gg 8

Freeport WFRL-FM 985

Galesburg WYKC-FM *88.1

Glen Ellyn WELF 107.1

Greenville WGRN "89.3

Harrisburg WEBQ-FM 999

Highiand Park WEEF-FM 103.1

Jacksonville WLDS-FM 100.5

WAIP 93.5

Joliet WJIOL-FM 96.7

Kankakeo WKAK-FM 99.9

Kewanee WKSD *91.9

LaSaile WLPO-FM 993

Litehfield WSMI-FM 106.1

Loves Park WLUV-FM 96.7

Macomb WWKS *91.3

Mattoon WLBH-FM 96.9

Morris WRMI-FM 104.7

Mt. Carmel WSAB 94.9

WVMC-FM 101.1

Mt. Vernon WMIX-FM 941

Oak Park WOPA-FM 102.7

Olney WSEI-FM 92.9

Uttawa WwWOLl 983

Paris WPRS-FM 98.3

Park Forest WRHS *88.1

Park Ridge WMTH *88.5

Peoria WMBD-FM 92,5

Quincy WGEM-FM 105.1

WTAD-FM 99,5

Robinson WTAY-FM 100.7

Rockford WROK-FM 92.5

Rock Island WHBF-FM 98.9

Rock island WVIK 909

Skokie WRSV 98.3

South Beloit WBEL-FM 103.1

Springfield WTAX-FM 103.7

Streator 12Z-FM  97.7

Taylorville WGGM 95.0

Urbana WILL-FM *90.9

Waukegan WEFA 102.3

Wheaton WETN-.FM *88.|

Winnetka WNTH *88.1
INDIANA

Anderson WAFM 97,9

Bloomington WFIU *108.7

TV-FM 923

Bluffton WCRD 100.1

Columbus WCSi-FM 98.3

Connersville WCNB-FM 100.3

Crawfordsville WBBS-FM (06.3

art CMR-FM 104.7

WTRC-FM 100.7

WXAX [04.7

Elwood WBMP 101.7

Evansville WIKY-FM 104.1

WEVC *91.3

WPSR 90.7

WVHI 1053

Franklin WFCI *89.3

Frankfort WILO-FM 99.7

Fort Wayne PTH 95.1

Gary WGVE *8g.1

Goshen WGCS 91.)

Greencastle WGRE *91.7

Greenfield WSMJ 99.5

Greensburg WTRE 107.3

Hammond WYCA 923

Hartford City WHCI *91.9

Huntington WVSH *91.9

indianapolis WAIC *104.5

WICR *88.7

WISH-FM 107.9

Rap10-TV EXPERIMENTER



ocartion ok C. ocation L. c. ocatrion 1 c. oc on N 5N C.
Locatl Cc.L Mec. | Locatl C.L Mec. | Locat! C.L Mec. | Locatl C.L M
WAIV 105.7 Charlotte WCER-FM 92.7 WIL-FM 923
WFBM-FM 94.7 LOUISIANA Coldwater WTVB-FM 98.3 KSLH *91.5
WFMS 95.5| Alexandria KALB.FM 96.9 | Dearborn WKNR-FM 100.3 KSTL-FM 98.)
WIAN *901 | Baton Rouge ~ WIBO-FM 1015 Detroit DET.FM *101.9 KRFD 106.9
WIBC-FM 93.1| Houma KCIL-FM 107.} WBFG-FM 98.7 | Sedalia KSIS-FM 92.1
Jasper WITZ-FM 104.7 | Jennings KIEF-FM™ 92,7 WCHD 1059 Springfield KTTS-FM 94.7
Kokomo WF KO 100.5 | Lafayette KRVS-FM *88.3 WOTM 106.7 | KTXR 101.5
WKMO 93.5 | Monroe KMLB-FM 104.1 WABX 99.5 West Plains ~ KWPM-FM 93.9
Lafayette mﬁ%({;m '32'3 Mt. Vernon KRNL-FM |og.g worR |39§
-FM .7 | New Orleans WBEH 89. w M .5 |
La Porte WLOI.FM 96.7 DSU-FM 105.3 WIBK-FM 93.1 | MONTANA
Madison WORX-FM 96.7 WRCM  97.1 WMUZ 103.5 | Belgrade KGVW.FM 96.7
Marion WMRI-FM 106.9 WMMT 957 WGPR 97.9 Billings KURL-FM 97,1
Munci whon togy | Shreverert AR EN Y96 WOMGEM 1043 | gozoman A
uncie 3 - b - . Fal KARR-FM 106.3
=y WWHI 2018 KWKH-FM 945 WQRS-EM 105.] Great BRI
ow any . MK-FM 8.7
New Castle WCTW.FM 1025 MAINE WWJI-EM 97.1 | NEBRASKA
WYSN *91.1 WXYZ.FM 101.1 | Boatrice KWBE-FM 92.9
North Vernon  WDCH-FM 106.1 | Augusta WFAU-FM 101.3 WLIN 923 | catinie KISK-FM 96.9
Plainfield WIMK 983 Bangor WABI.FM 97.1 | E. Lansing WKAR-FM '90.5!,4““"95 KICS-FM 935
Princeton WRAY-FM 98.1 ! grunswiek WBOR “91.1 WSWM 991 | oo Holdrege '
Richmond WGLM 96.1 WCME-FM 98.9 WVIC 91.9 & T CRNY-FM 98.9
tem WSIM-FM 98.9 caribou WFST.FM 977 | Flint WFBE ®95.1 || yington KRUN-FM 93,0
Seymour WwWJOD 93.7 Lewiston WCOU-FM 93.9 | WGMZ.FM '07'9'L' o KFMQ 95.3
South Bend WETL *91.9 WRIR 91.5] WMRP-FM 1055 | Lincoln KWHG 106.3
WNDU-FM 92.9 | Orono WMEB-FM 919 | Grand Raplds WFUR-FM 102.9 o KQALFM 943
WPFR 102.7 | Poland Springs WMTW-FM 949 WJEF-FM 937 @2 KFAB-FM 99.9
WIVA-FM 103.9 | Portiand WLOB-FM 97.9 WLAV.FM 46.9 WOW.FM 923
Terre Haute WTHIE.SF:%O ?9.9 WO\(V)INJM}XM.FI'({}'S I70(II; KICN 96.1
wyv .7(s) - 7 (s A ?
e valg ;gg_;! MARYLAND w‘)’(%':M iog.1 Seottsbluft KNEW-FM 941
abash 1. . w -FM z
Warsaw WRSW-FM 107.3 | Annasolls N ANSEM g KLW-.FM 957 NEVADA
Washington WFML 106.5 ( WX 107.9 | Greenville, Mich. K-FM
West Lafayette WBAA-FM 99.i WAQE-FM 101.9 ) WPLB-FM 107.3 | Las Vegas KORK.GN 97.4
Baltimore WEJC ‘851 Highland PK. WHPR *88.1 | O
IOWA WCAO-FM 102.7 | Holland WIBL-FM 94.5 e
WCBM.FM 106.5 WHTC.FM 96.1 | o KNEV 9573
Ames WOI-FM *90.1 WFMM-FM 931 | Houghton Lake wJGS 98.5  feno KUNR 881
Boone KFGQ *99.3 WRBS 95.1 | Interlochen WGYA *103.] N .
Cedar Falls KTCF *88.1 wSsID 92.3 WIAA
Cedar Raplds KHAK-FM 98.1 WBAL-FM 97.9 Jackson WBBC 94.1 NEW HAMPSHIRE
WMT-FM 104.5 WITH-FM 104.3 WKHM-FM 106.1 ;
Clarion KRIT 96.9 | WSID-FM_ 92,3 Kalamazoo WMCR *102.1 | Berlin WMOUZFIMN08S)
Clinton KROS.FM 96.1 | Bethesda WIMD 94.7 (s) ) WKMI-FM 106.5 | Slaremont WISV EMaI06)
Davenport WOC.Fm 103.7 WHFS-FM 1025 Lansing WIiM-FM 97.5 | Durham N0
Des Moines DPS *88.1 | Bradbury Helghts WPGC 95. WYFE 100.7 | Exeter WPEA *88.1
KDM| 97.3| Cumberland ~ WCUM-FM 1029 Marquette WNMR 90.) | Laconia YN HIZEN o8t
KSO 98.5 | Frederick WFMD-FM 99.9 Midland WQDC-FM 99,7 | Keene WKNE-FM 103.7
WHO-FM 100.3 | Hagerstown WIEJ.FM 104.7 Mount Clemens WBRB-FM 1027 | Manchester WKBR.FM 957
KFMG 94.9 WARK-FM 106.9 nount Pleasant WCMU "90.1 N WGIR-FM 101.1
KWDM 93.3 | Havre de Grace WASA-FM 103.7 | Muskegon MUS.FM 106.9 | Mt Washington WMTW.FM 94.9
lowa Clty WMT-FM “91.7 | Oakland WBUZ 95.5  Oak Park wWLDM 95.5]"85'"‘! WOTW-FM 106.3
Mt. Vernon KRNL-FM "89.7 | Tacoma Park  WGTS-FM *91.3/ Port Huron WHLS-FM (07.1 | Portsmouth WHEB-FM 100.3
ginisc‘atin_e D}((\;SEFF_!\MII 93.7 Waldor( f nwsmn 104.1 | Royal Oak \vwvgmé '89.3
skaloosa - 106.3 estminster WTTR-FM 100.7 MC | 4.3‘
sSlinux CLIt{ KAVKLDFYR 137.3 Sau_ina\vA 5 SA ngan 98.1 o ?EKW JVEV?LSKE:M g
orm Lake -FM 1. pring rbor "89.3 sbury Farl ol o
Waverty KWAR 89, MASSACHUSETTS Sturgis WSTR.FM 1031 WHTG-FM 105.5
Amherst WAMF *"gs.1 | Warren WPHS 91.5  Atlantic City WFPwG-EM 96.9
: MGM 103.7
KARSAS WhUA 151 MINNESOTA ' vl ol
Emporia KSTE *88.7 | Boston WBUR *90.9 | Bridgeton WSNJ-FM 107.7
Garden City  KNCO.FM 97.3 WBCN (04,1 | Brainerd KLIZ-FM 959 Camden WIKDN-FM1108:5
Kansas City KCFC 981 WB2.-FM 106.7 | Golden Valley KEVE-FM 92.5 Dover WDHA-FM (05.5
KCKN-FM 94§ WCOP-FM 100.7 | Mankato KMSO *90 5 E. Orange WFMU *91.1
Lawrence KANU *91.5 WEE(I-FM 103.3 | YSM-FM 103.5 Eatontown WHTG-FM 105.3
KLWN-FM 1059 WERS *88.9 | Minneapolis KTIS-FM *98.5 Franklin Lakes WRRH .88.7
Leavenworth KCLO.-FM 98.9 WHDH-FM .5 KWFM 97.1 | Glassboro WGLS-FM "89.7
Manhattan KSDB.FM *88.1 WRKO-FM 98.5 WLOL-FM 99.5 | Hackettstown WNTI *91.9
Newton KIRG-FM 923 WXHR 96.9 WPBC.FM 101.3 | Long Branch WRLB 107.}
Ottawa KT10-FM *88.1 | Brockton WBET-FM 87.7 | WAYL 96.1 | Millvilla WMVB.FM 97.3
Parsons KPPS-FM *91.1 | Brookline WBOS-FM 92.9 WCTS-FM 100.3 | Newark WHBI 105.9
Salina KAFM 99.9| Cambridge WGBH-FM "89.7 | Rochester KROC-FM 106.9 WFME 94.7
Topeka KTOP 100.3 | WHRB.FM 953 St Cloud KFAM-FM 104.7 WVNJ-FM 100.3
WIBW-FM 97.3| WTBS 88.1|St. Louis Park KRSI-FM (041 | WBGO °88.3
Wichita KFH-QI;” :gtl).g ;ltth_bur: VxF%Ig-;M 104.5 [ St. Paul KNOF 95.3 ge: Borunswk. wg;g;hmi gg.?
K . ramingham K <FM 105.7 & aterson - 3
KMUW *89.1| Greenfisid WHAL FM 903 Worthington KWOA-FM 94.9 Princeton WPRB 103.3
KCBM-FM 107.3 | Haverhill WHAV.FM 92,5 | Red Bank WFHA 106.3
tawrflnce WGHJ 93.7 MISSISSIPPI '?oun'- Orange weuvzsgﬁ ;g?.g
owel WLLH-FM  99. renton . 5
KENTUCKY Lynn WHIL.FM 107.9 | Gulfport WORA 107.1 | WTOA 97.5
Ashiand WCMI-FM 93.7 | Medford WISK 107.9 | Jackson WIDX.-FM 102.9 | Wildwood WCMC-FM 100.7
Bowling Green WLBJ.FM 96.7 | New Bedford WBSM-.FM 97_3| Laurel WNSL-FM 100.3| Zarephath WAWZ-FM 99.1
Central City WNES-FM 101.9 WNBH-FM 98.1 | Meridian WMMI °88.1 |
Fulton FUL-FM 104.9 | Piymouth WPLM-FM  99.1 | NEW MEXICO
Georgetown WRVG ‘90.1 S Hadley WMHC °88.5 MISSOURI |
Glasgow WGGC 95.1 | Seringfield WHYN-FM .QS.I |Alnmogora KQDt 94.3
Greenville WKYF-FM 101.1 WEDK *91.7 | carroliton KAOL.FM 101.1| Albuguerque KANW *89.1
Hazard WKIC-FM 101.} WSCB *88.9 | Clayton KFUO-FM 99.1 KHFM 96.3
Henderson WSON-FM 99.5 WMAS-FM  94.7 | jopiin WMBH-FM 6.1 KARA-FM 99.5
Hopkinsvitte WRLX 987 | Waltham WCRB-FM 102.5 KSYN 92.5 OAT-FM 100.3
WKOF (00.3| W. Yarmouth  WOCB-FM 94.9 | ansas City KCMO.FM 84.9 Clovis KTQM.FM 99.9
Lexington WBKY *91.3 | Williamstown WCFM °91.3 KBEY 104.3 | Los Alamos KRSN.FM 98.5
WLAP-FM 94.5 | Winchester WHSR-FM *91.9 | KTSR "90.1 | Mountain Park KMFM 97.9
Louisville WFPK °91.9 | Worcester WAAB 107.3 | WDAF-FM 102.1 \Rosweu KBIM-FM 97.1
WKLWOFFPL 'gg.; WSRS 96.1 | KCMK 933
SFM 99 KCUR-FM *89.3
WLRS 102.3 MICHIGAN KMBC-FM 99.7 NEW YORK
Madisonvilis WFMW-FM 93.9 KPRS-FM 103.3| Afbany WAMC *90.3
WNGO-FM 94.7 | Atma WFYC-FM 104.9 KXTR 96.5 Auburn WMBO-FM  96.1
Manfordville WLOC-FM 102.3| Alpena WHSB (07.7| Kennett KBOA.FM 98.9 | gapylon WTFM (03.5
Dwensboro WOMI-FM 925| Battie Creck ~ WELL-FM (03.3| Dsage Beach  KRMS-EM - 93.5 WGU-FM 102.3
WVIS.FM 96.1|Big Ranids  WBRN-FM 00.9| Ropar Blum  KNOU-EM 08 | ginghamton  WNBF-FM 981
Paducah WPAD-FM 96.9| Ann Arbor wUuOoM *91.7 KMSM *88.5 | WKOP.FM 953
WKYB-FM 93.3| Bay City WBCM-FM 96.1 | St. Joseph KUSN-FM 105.1 | Brooklyn WNYE *91.5
Prestonburg WOOC-FM 95.5 WNEM-FM 102.5 St. Louls KCFM 93.7| Brookville wCwp 88.1
Somerset WSFC-FM 96.7( Benton Hrbr. WHFB-FM 99.9 KAD) 96.5 | Buffalo WBEN-FM 102.5
Whitesburg WTCW-FM 103.9| Birmingham WHFI 94.7 WAMV-FM i01.} wDCX 99.5
OcTOoBER, 1964 145



WHITE'S

[RADI©

EOG

Location Cc.L

WBFO

WEBR

WGR-FM

WBUF

WWOL-FM

WYSL-FM

WODIF

Canton wSLU

Central Square wCsa

Cherry Valley wilv
Clinton WHCL.F
Corning WCLI-F
Cortland WKRT-F
DeRuyter wol
Elmira WEC
Floral Park ? WSH
Garden City WLl
Geneso wGS
Hempstead WHLI-F
WVH
Hornell WWHG-F
Ithaca WHCU.F
wIC
WEl

WVBR-FM

Jamestown WITN-FM

Kenmore WYSL-FM

Lake Success WTFM

Liberty WVODS-FM

Loudonviile WVCR-FM

Mt Kisco WRNW

WVIP-Fi

New Rochelle WVOX-FM

New York WABC-FM

WBAI

WBFM

WwWCBS-FM

WEVD-FM

WFUV

WHOM-FM

WKCR-FM

wLiB

WNCN

WNEW-FM

WNYC-FM

WNYE

WOR-FM

WOXRBR-FM

WNBC.FM

WRFM

WRVR

Niagara Falls WHLD.-FM

Norwich WCHN-FM

Olean WHOL-FM

Platisburg WEAV-FM

Patchogue WALK-FM 9

WPAC-FM

Peekskill WLNA-FM

Potsdam WTSC-FMm

Poughkeepsie WKIP-FM

WEOK.FM

Riverhead WAPC-FM 10

Rochester WHFM

WBBF-FM

WCMF

WwIRQ

WROC.FM

WVYOR

WRVM-FM

Schenectady WGFM

South Bristol wMIV

Springville WSPE

Syracuse WAER

WDDS-FM

WONO

WSYR-FM

Troy WFLY

WRPI

Utica RUN-FM

Wethersfleld wBlv

White Plains WFAS-FM

NORTH CAROLIN

Albemarle WABZ-FM

Ashebaro WGWR-FM

Asheville WLOS-FM

Burlington wWBBB-FM

WFNS-FM

Burlington-Graham

WBAG-FM

Chapel Hill WUNC

Charlotte WBT-FM

WIST-FM

WS0C-FM

WYFM

Ctingman's Pk. WMIT

Concord WEGO-FM

146

<WZTZoHTCanE<zZ2I

Location C.L.
Durham WONC-FM
Elkin WIFM-FM
Fayettevills WFNC-FM
Forest City wk}gg-;m
I Gastonia WGNC-FM
Goldshoro WEQR
Greensboro WMODE
WQMG-FM
Greenville Ng‘l"ﬂ}ﬂs
w -FM
M Grifton WITN-FM
€. | Henderson v\hv!nNg-;u
KP-
*88.7  Hendersonville WHKP-FM
geg) ko™ VR pw
133?1 High Polnt WHP\EAFPg
103.3 | Wnsg-;M
96. 1 w FM
49.3  Kannanelis WRKB-FM
“89.3 Laurinburg WEWO-FM
101.9  Leaksville WLOE-FM
88.7 | Lexrtnoton WBUY-FM
106.1 | Lumberton VVISE-EM
94.9 | -FM
Igg.l | North Wllkesboro
~88.1 WKBC-FM
*90.3 | Ralelgh WHKIX-FM
yereh
L3 | w .
98.3 | Reidsville WREV.-FM
'gg.g\ Hocky Muunt  WEED-FM
97.3 | Ruchester WVOR
*91.7 | Roxboro WRXO0-FM
103.7 | Salisbury WSTP-FM
101.7  Sanford WWGP.-FM
93.3 | Shelby WOHS-FM
103.3 | Statesville WFMX
103.5 | Tarboro WCPS-FM
95.9 | Thomasville WTNC.FM
89.t | Williamston WIAM
107.) | Wilmington WPRYV
106.3  wilson VOT.FM
83.5 Winston-Salem WAIR.FM
95.5 WYFS |
99.5 WFDD-FM
Ig:.g WSIS-FM
1011
-5%3 ~ NORTH DAKOTA
92.3 | Fargo 3
;3?2 9 KFNW.FM
1063 | OHIO
192.7 | Akron WAKR-F M
Y w
91.5
WCUF
98.7| Autiance WFAH-FM
477 | Ashiand WNCO-FM
105.1 | Ashtabula WREO-FM
1067 Athens WOUB-FM
98.5 WATH-FM
103.9 Barberton wWOBN
95.7 Bellaire WOMP.FM
99 g | Berea wBwWC
7.3(5) Bowling Green wBGU
j06.1 | Bueyrus WBCD-FM
100.7 Camuridge WILE-FM
gt  Canton WHBC-FM
104.7 WTOF FM
3'96;; Colina WMER-F M
.98 9 Chillicothe WBEX.FM
1001 | Cincinnau WCPO.FM
9.5 | WAEF-FM
5019 WGUC
97.9 WAKW-.FM
l00‘5 WK‘RC-F ]
925 WbAI-OFI"\JI
i w
335 Cleveland KYW-Fn
o880 WXEN
*88. 1 WBOE
2 werv
o WOOK-FM
23 WERE.FM
913 WGAR-FM
105.7 WHK-FM
105.7 wiwoen
103.9 248
| WLAR
| Cleveland His.  WCUY.Fm
A Cotumbus WCBE
Tootal WEBNS.FM
92.3 WCOL-FM
3] R
lg;~;. WTVN-FM
- wVKO
|Cunneault WFI2
92.9| Dayton WHIO-FM
:37‘3“ WONE-FM
A wDAO
95.1 | Delaware WSLN
103.5 East Liverpool WOHI.FM
104.7 | Eaton wCTM
106.9 | Etyria WEOL-FM
97.9| Findlay WFIN-FM

Mc. |Location C.L.  Mc. |Location C.L. Me.
|
105.1 | Fostoria WFOB 96.7 | Easton WEST-FM 107.9
100.9 | Fremont WFRO.FM 993 w *90.5
98.1 | Galllpolis WIEH.-FM 101.5 WEEX-FM 99.9
93.3 | Granville WDUB.FM 91.3 | Edenshurg D 103.9
105.3 | Greenville WORK-FM 106.5| Elizabethtown WMSH.FM 106.7
101.9 | Hamllton WaMmS 987 Erie WWYN.FM 999
96.9 WHOH 103.5 | Gettysburg WGET-FM 107.7
98.7 WFOL-FM 94.9(s) | Glenslde WIFI 925
97.1 | Hillshoro WSRW-FM (06.7 | Harrisburg WHP-FM 97.3
*9(.3| Kent WKSU.FM *88.1 WMSP 949
107.7 | Kenton WKTN WTPA-FM 104.1
93.3 | Lancaster WHOK-FM 95.5‘ WCMB.FM 993
92.5| Lima WIMA-FM 102.1 | Havertown WHHS *89.3
102.5 | Mansfield WVYNO (06.1 | Hazleton WAZL-FM 97.9
102.5 | Marletta WCMO *89.3 | lenkintown WIBF 103.9
102.9 | Marlon WMRN-FM |oo,9|1uhnstnun WARD-FM 921
95.7 | Miamisburg WFCJ 93.9 WJAC-FM 955
95.5 | Middletown WPFB-FM 105.9 | Lancaster WGAL-FM 101.3
*89.3 | Mt, Vernon WMVO-FM 93,7 WDAC 94,5
99.5 | New Concord WMCO-FM "91.9 WLAN-FM 96.9
100.3 | Newark WCLT-FM (00.3 | Lebanon WLBR-FM 100.1
Norwalk WLKR-FM 953 Meadville WMGW-FM 100.3
96.5 Oxford WMUB °88.5/ WARC-FM *88.1
94.5 WOXR 97.7 Montrose WPEL-FM 96,5
94.3 | Piqua WPTW.FM 857 New Kensington.
95.7 Port Clinton ~ WRWR.FM 94.5| Tarentum wYDD 100.7
102.3 | Portsmouth WPAY-FM 104.1 | 0il City WDJR 985
| Salem WSOM-FM 105.) | Palmyra WIWR 92.(
97.3 | Sandusky WLEC-FM 102.7 Philadelphla WCAU-FM 94.1
96.1 ‘Sm‘innﬂald WBLY-FM 1039 WPBS-FM 105.3
94.7 WEEC-FM 100.7 WDAS-FM 1053
101.5 | Steubenville WSTV.FM (03.5 WPCA-FM 104.5
102.1 | Tiffin WITF.FM 103.7 WFiL-FM 102.1
92.1 | Toledo WSPD-FM §0I1.5 WDVR 101.1
100.7 WMHE 92,5 WFLN 957
92.5 WTDS °84.3 WHAT.-FM 96.5
94.7 WTDL-FM 104.7 WUHY-FM -90.9
IOG.5| WTRT 99.9 WIFI 82,5
105.5| Van Wert WERT-FM 989, WIBG-FM 94,1
96.1 | Westerville WOBN °*91.5 WIP.FM 933
105.7 | Wilberforce WISC-FM *88.4 WPEN-FM 102.9
104.3 | Wooster WWST-FM 104.5 WPWT *9(.7
98.3 | Worthington.Columbus l WQAL 106.1
103.7 RFD-FM 97.9 WRYI-FM *90.1
93.9 | Xenia WHBM-FM 103.9 WXPN *88.9
106.1 | Yellow Sorings WYSO0 *91.5 | Pittsburgh KDKA.-FM 929
.|| Youngstown WKBN.FM 989 AMO 105.9
07‘5| wBBW-FM 933 WRYT.FM 98.]
*88. WRED 10(.1 | KQV-FM (02.5
104.1 Zanesville WHIZ-FM (02.5 wouaQ *91.5
' WYRGLY 1033
| OKLAHOMA ijs;(rjyg 99.7
97.9 Durant KSEQ-FM 107.3 W 93.7
Edmond KWHB  97.7 WRIT-FM 101.5
Midwest City KMWC 947 WWSW.FM  04.5
KTEA-FM 92.5 Pottsville WPPA-FM 101.9
97.5| Norman WNAD-FM +90.9 | Reading WRFY.FM (02.5
*891 | Oklahoma Clty KOKH *gg.g | Red Lion WGCB-FM  96.4
96.5 K100 100.5 | Scranton WGBI-FM (01.3
101.7 KEFM 947 A L]
101.3 KYFM 989 WWOL-FM 104.9
97’1 KJEM-FM (02,7 | Sharon WPIC-FM (02.9
*915 KOCY-FM 96.1 | State College WODFM *91.1
105.5 KFNB 101.9 | WMAL-FM 103.1
94.9 | Shawnee KBGC *89.9  Stroudsburg WVPO.FM 935
100.5  Stillwater KOSU-FM *91.7 Sunbury WHOK-FM  94.4
*88.3 KSPI-FM 93.9 Towanda WTTC-FM 927
*88.1 | Tulsa KWGS *90.5 | Tyrone WGMR-FM 101,
92.7 KIHI 95,5 Warren WRRN 923
96.7 KOCW 97.5 Washington WIPA-FM 1043
941 KOGM-FM 92.9 Waynesboro WAYZ.FM 1015
106.9 KRAV 96.5 Wllkes.Barre WBRE.FM 985
980 willi t W wirzhz‘ llga'3
¥ illiamspor LYC- 5.1
i R O oy Yok WNSEM la2
105.1 | Corvallis KFLY-FM (01.5 YO Wil K95
104.3 | Eugene KRVM *91.9 WSBA-FM 103.3
*90.9 KEED-FM 93.1(
93.3 KF 97.9 RHODE ISLAND
101.9 KUGN-.-FM 99,
9.5 KWAX 9| | Cranston wWLOV 99,9
941 KBMC 445 Provideace WPIB-FM 105.1
105.7 | Grants Pass KGPO 96.9 WICE-FM 107.7
106.5  Medford KBDY.FM 9513 WPEM 955
190.3 omlecnd KTEC *88.3 WPRVQ)-(FCM o
g osan KOAFSEM 923 woonsocket  WwWON.FM (063
1021 IN-FM 101.1
88 KPDQ:FM 053 SOUTH CAROLINA
100.7 KPOJ-FM 98.5) Anderson WCAC (01,1
104.1 KQFmM 100.3  Beaufort WBEU-FM 98,7
102.9 | KRRC *89.3  Charleston wWCSC-FM  96.9
ggé WTMA-FM  95.1
. Ctemson WSBF-FM *88.1
90.5 | PENNSYLVANIA Cotumbia WCOS-FM 97.9
§2-1| Attentown WFMZ 100.7 WNOK-FM 104.7
997 WAEB-FM 104.) WUSC-FM *89.9
+49.7 | Altoona WVAM-FM (00.1 |Conway WLAT.FM 104.1
96.3 WFBG-FM 98.t Dillon WDSC-FM  92.9
94.7 | Beaver Falls WBVP-FM 106.7 | Florence WIMX-FM 103.1
104.9 | Bethlehem WGPA-FM 95.1 Greenville WESC-FM 92,5
99.1 | Bloomsburg WHLM-FM 106.5 WFBC.FM 93.7
104.7 | Boyertown WBYC-FM 107.5 WMVU-FM 94.5
107.7 | Braddock WULOA-FM 96.9 Laurens-Clinton WLBG-FM 100.5
*91.1 | Butler WBUT-FM 97.7 N. Charleston WKTM 102.5
104.3 | Carbondale WCDL-FM 943 Rock Hiit WRHI.-FM 983
92.9 | Carlisle WHYL-FM 102.3 Seneca WSNW.FM 984
102.3 | Chambersburg WCHA-FM 95.1(s)  Spartanburg WSPA-FM 98.9
100.5 Dubois WCED-FM 102.1 | Sumter WFIG-FM 101.3
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Lacation C.L. Mc. |Location C.L. Mc. |Location C.L. Mc.|Location C.L. Me.
Dumas KDDD.FM 95.3 KLAY-FM 106.3
SOUTH DAKOTA El Paso KVOF-FM °88.5 VIRGINIA KTNT.FM 97.3
ot srowsKosM-PM 367 KISHEE Joa|arimaon  WAKLER 02 crnTEY 2
94.7 - . & :
TENNESSEE Ft. Worth WBAP.EM 96.3 Charlottesvilte wm&-TFm g?.g Yakima KNDX-FM 106.8
. KFJZ-FM 97.1| Crewe WSVS-FM 104.7
Bl oga  WobO-ENM 059 KJIMFM 102.1 | Farmville WFLO-FM 957 WEST VIRGINIA
WLON 106.5 KCUL-FM 93.9 Frederickshurg WFVA-FM 101.5| Beckley WBKW 99.3
WDEF-FM 92.8 KNOK-FM 107.5| Gretna WMNA-FM 108.3 | Bluefield WHIS-FM 104.5
Cleveland WCLE-FM 100.7 | Gainesville KGAF.FM 94.5(Grundy WNRG-FM 97.7 | Charleston WKAZ-FM 97.5
Collegedale WSMC-FM +gg.| | Harlingen KELT 94.5( Hampton WVEC-FM 101.3 WKNA 98.5
Cookeville WHUB-FM 98.3 | Henderson KGRI-FM 100.1 WHOV °88.3 CAW-FM 99.9
WPTN-FM 94.3 |Highland Pk, KUIL-FM 103.7 | Harrisonburg WEMC *91.7 | Huntington WKEE-FM 100.5
Dickson WDKN-FM 102 3 | Hillsboro KHBR-FM 102.3 WSVA-FM 100.7 WMUL *88.1
Franklin WFLT-FM (00, | Houston KHGM 102.9 | Lynchburg WWOD-FM 100.1| Martinsburg WEPM-FM 97.5
Gallatin WFMG 104.5 KHCB-FM 105.7 WOMS-FM 101.7 | Morgantown WAJR 101.9
Greanevitle WGRV-FM 94.9 KHUL 95.7 | Manassas WPRW.FM 106.7 | gak Hill WOAY-FM 94.1
Humboldt WIRJ-FM 102.3 KFMK 97.9| Marion WMEV-FM 93.9| Wheeling WKWK-FM 97.3
Jackson WTIS-FM IM'I KODA-FM 99.1| Martinsville WMVA.FM 96.3 WWVA-FM 98.7
Johnson Clty ~ WICW-FM 100.7 KLEF 94.5| Newport News  WGH-FM 97.3 WTRF-FM 107.5
Kingspott WKPT.FM 985 KOBT 03| Norror WNOBeM 987
et YPwiles G wiliive zs|  WISCONSIN
WwUOT *91.9 - : -7 [ Appleton WLFM °9l.
KTRH-FM 101.1 WXRI 104.5 | Ch .
Lexington WDXV{FFAS g;g KUHF °91.3 WYFI-FM 99.7 gollll::" v\’l':!'\(v‘z 'g%.
Livingston WRHM-FM 959 KBNO 93.7 | Portsmouth WAVY-FM 96.9| pylafield WHAD *90.
Manchester WMSR.FM 9.7 | Hilleen KLEN-FM 93.3 | Richmond wCOD 98.1 | Eau Claire WIAL 94
MeKensie WKTA 1069 | Jaeer KTXJ-FM 1023 WRFK 90.11 Fort Atkinson WEAW 107,
Mo e WHNR (817 | Lame<a KPET-FM 1003 WRVA-FM 94.5| Green Bay WBAY-FM I0l.
Memphls WMC-FM 99.7 | Longview KLUE-FM 105.7 WRNL-FM 102.1 | Greenfield Twp. WWCF 94,
’ WMPS-FM 97,1 | Lubbock KEE L Me3) Roanoke WDBLFM 949 Highland WHHI 91,
B - ) - WHSA *89.
Morristown V}'IMD'I!??-:I': '3?.; KTXT-FM “91.9 WROV-FM 103.7 :‘al:ahslv.l?rn]."- WCLO':lFsM gg
WEMB 1059 Marshall KMHT-FM 97.3 WSLS-FM 99.1 | Kenosha weLipP 95
Nashville ¢l 33-3 | Midiand KNFM ©02.3South Roston  WHLF-FM 97.5 [ 2Ol o WHLA *90.8
e B KMOD-FM 933 | South Norfolk WFOS *90.5 o T
Sevierville WSEV.FM 102.1 | Mt. Pleasant  KIMP-FM 96,1 | Staunton WSGM-FM  93.5] y,qi500 WHA-FM *88.7
parta WSMT.FM 1055 | Odessa KQIP 96.7 | Williamsburg WCWM  89.1 WIBA-FM 101.5
Soringfeid WDBL-FM 943 KWMO 991 . WRCI 96.5 WISM-FM 08,1
Tullah WIIG.FM 03.3|0desca KOCV 91 3| Winchester WRFL 92.5 WMFM 104.1(s)
ullahoma . 3| pasadena KLVL-FM 92.5| Woodbridge WXRA 105.9 .
Plainvi VKNBL *88.1 Merrlll WAV TIa 100
alnview N orr .
TEXAS Port Arthur KFMP 93.3 WASHINGTON Mitwaukes WFMR 96,
Abernathy KWeN-Em 9951 L KPACEM 983 aberdeen WOUX-FM 104.7 WS EM 85
Abtlene KACC-FM *31.1 an  Antonio x'(slzz 333 | Bellingham KGMI-FM 929 WRIT-FM 102.9
Alvin KMSC 1021 KAKI-FM 98.1| Bremerton KBR(')(-EFRM' :gég v\’ll&l"(l% lgg;
Amarillo KGNC-FM 93.1 KITY 92.9|Cheney KEWC-FM °89.1 WTMJ) 94.5
Austin KHFI 98.8 KMFM 96.1 | College Place KGTS 91.3 WBON 107.7
B'éAll 95.5 | Sinton KTOD-FM 101.3| Edmunds KGFM 105.3 WEMP 99.1
N o7 |Spearman KBMF.FM 98.3( Ellensburg KCWS-FM *91.5 | Monroe WERZ W 987
B t KHCB-FM 1057 Texarkana KTAL-FM 98.1| Eugene KBMC 104.5 | Mt. Horeb WFMK 923
eaumon - - | Tyter KSLT gg.1| Lynden KLYN-FM 106.5| Neilisvilla WCCN-FM 105.5
i KAYD.-FM 97.5 KDOK.FM 101.5 | QpPortunity KZUN-FM 96.1 | Platteviile WSCI-FM *89.5
Big Spring KFNE.FM 95.3 - c *> | Prosser KACA 102.3 | Racine WRIN-FM 100.7
Brenham KWHI-FM 106.3 | Waco KEFC 97.5 | geattie KING-FM 981 WENY 921
Brownwood KHPC 88.1 | Wichita Falls KLUR 99.9 KBLE-FM 93.3| Rice Lake WIMC-FM 96.3
Cleburne KCLE-FM 94.9 KNTO 95.1 KETO-FM 101.5 | Ripon WCWC.FM 1061
College Station WTAW.FM 92.1 G
KGMJ 95.7 | Sparta WCOW.FM 97.1
Gorpus Christi KZFM  95.5 UTAH KIRQ-FM 100.7 | Stevens Point WSPT-FM 97.9
Dallas KIXL-FM 104.5 KISW 999 | watertown WTTN-FM 104.7
KMAP 105.3 | gpnraim KEPH *88.9 KLXN 96 5| waukesha WAUK-FM 106.1
KRLOVER <88.11 Logan KUSU-FM *88.1 ko' MES  98.9 wausau WHRM °91.9
: 98.3 | Provo KBYU-FM °88.9 P > WRIG-FM 101.9
weldE-EM 087 sart Lake City KCPX.FM 987 D 1072 | wauwatosa WwTOS 103.7
waa.m 1ory KLUB-FM 97.1 K oD | west Bem: WBKV-FM 92.5
K'\‘Hj 917 KSL-FM 1003 o\ 0 KREM P 35| Wisc. Rapids  WFHR-FM i03.3
KBOX-FM 100.3 KXLY-FM 99.9
Denton KDNT-FM 106.3 VERMONT KHQ-FM 98.1 WYOMING
DiBoll KSPL-FM 95.5| Burlington WIOY-FM 98.5| Tacoma KCPS  90.¢ | Cheysnne KVWO-FM 106.3
[] * .
Canadian FM Stations by Location
Location C.L. Me. |Location C.L. Mec. | Location C.L. Me. | Location C.L. Me.
Belleville. Ont. CJBQ-FM 97.1 Kitchener, Ont. CKCR-FM 96.7 | Quebec. Que. ~ CHRC.FM 98.1 CIRT-FM 9L.1
Brantford. Ont. CKPC-FM 92.1| Lethbridge. Alta. CHEC-FM 100.9| Rimouski. Que. CIBR-FM 101.5 CKFM-FM 99.9
Caigary. Alta CHFM-FM 95.9| London. Ont. CFPL.FM 5.9 |Sherhrooke. Que. CHLT-FM 102.7 -
Cornwail. Ont.  CJSS-FM 104.5| Montreal, Que.  CBF-FM 95.1 | St. Catharines. Vancouver. B.C. CBU.FM 103.7
Edmonton, Alta, CFRN-.FM 100.3 CBM.FM 100.7 |  Ont. CKTB-FM 97.7 CFQM-FM 103.5
CICA-FM 99.5 gfg';;m 2?,'3 St. Norbet. (Win- Verdun. Que.  CKVL.FM 96.9
CKUA-FM 98.1 CKGM.FM 97.7| . Nines) Man. CFMW-FM 98.3(victoria, B.C. CKDA-FM 98.5
Hallfax. N.S.  CHNS-FM 96.1|0.p0yp ont.  CKLB.FM 93.5|Sydney. N.S. CICB-FM 94.9) yinjor, Ont. CKLW.FM 3.9
Kamloops. B.C. CFFM-FM 983 ¢, . “gnt. CBO-FM 1033 | Timmins. Ont. CKGB-FM 94.5| .. 0 o yo CIOB-FM 97.5
Kingston, Ont. CFRC.FM 9i.9 CFMO-FM 93.9| Toronto, Ont, CBC-FM 99.1 peg. . °
CKLC-FM 99.5 | Port Arthur. CHFI-FM 98.1 CKQM-FM 943
CKWS.FM 96.3] Ont. CKPR-FM 943 CHUM-FM 104.5 CKY-FM 92.1

(Continued on next page)
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. (] (]
\aka LA Canadian AM Stations by Location
@Z’?‘X@D Location C.L. Ke. |Location C.L Ke. (Location C.L. Ke.
Gander, Nfid. CBG 1450 | North Battieford, Sask. Sherbrooke, Que. CHLT 630
Goose Bay. Nfid. CFGB 1340 CINB 1050 CKTS 900
Granby, Que. CHEF 1450 North Vancouver, B.C. Simcoe, Ont. CFRS 1560
Grande Prairie, Alta, CKLG 730 | Smiths Falls. Ont, CIET 630
CFGP 1050 | Oakville, Ont. CHWO 1250 Smithers, B.C. CFBV 1230
Grand Falls, Nfid. CBT 540 | Orillia. Dnt. CFOR 1570 ] Sorel, Que. CISD 1320
CKCM 620 | Oshawa, Ont. CKLB 1350 | Stratford. Ont. CICS 1240
Locatlon C.L.  Ke.|Gravelbourg, Sask. GFRG  710| Ottawa, Ont. CBD 910 Steinbach, Man. CHSM 1250
CFGR 1230 CFRA 580 | Sudbury. Ont, CFBR 550
Abbotsford, B.C. CFVR 1240 [ Guelph, Ont. CIOY 1460 CKOY 1310 CHND 900
Altona. Man. CFAM 1290 | Hallfax, N.S. CBH 860 CKPM 1440 CKSO 790
Amherst, N.S. CKOH 1400 CHNS 960 | Owen Sound. Ont. CFOS 560 | Summerside, P.E.I. CJRW 1240
Amos, Que. CHAD 1340 CICH 920 | Parry Sound. Ont. CKAR.l [340 | Swift Current, Sask. CKSW 1400
Antigonish. N.S. CJFX 580 | Hamilton, Ont. CHML 900 | Peace River, Alta. CKYL 610 (Sydney. N.S. CBI 1140
e, Ont CKBB 950 CKOC 1150 | Pembroke, Ont. CHOV 1350 cJcB 1270
Bathurst, N.B. CKBC 1360 CHIQ 1280 | Penticton, B.C. CKOK 800 | Terrace, B.C. CFTK (140
Belloville. Ont. CIBQ 800 | Hauterive, Que. CHLC 580 | Peterborough, Ont. CHEX 980 | Thetford Mines, Que. CKLD 1230
Blind River, Ont. CINR 730 | Huntsville, Ont, CKAR 630 CKPT 1420 | Thompson, Man, CHTM 6I0
Brampton, Ont. CHIC 790 [ Hull. Que. CKCH 970 | Pointe Claire, Que. CFOX 1470 | Trois-Rivieres, Que. CHLN 550
Brandon, Man CKX 1150 |tnuvik, N.W.T, CHAK 860 | Portage La Prairie, Man. CKTR 1150
Brantford, Ont. CKPC 1380 ( Joliette, Que. CILM 1350 9 FRY 920 | Tillsonburg. Ont. CKOT 1510
Bridgewater, N.S. CKBW 1000 | Jonquiere, Que. CKRS 590 | Port Albemi, B.C. CJAV 1240 | Timmins, Ont, CFCL 620
Brockville, Ont. CFIR 1450 | Kamloops, B, C, CFIC 910 | Port Arthur, Ont. CFPA 1230 CKGB 680
Cabano, Que. CJAF 1340 | Kelowna, B,C. CKOV 630 CKPR 580 | Toronto, Ont, CBL 740
Calgary, Alta, CFAC 960  Kenora. Ont. CIRL 1220 | Prince Albert, Sask. CKBi 900 CFRB 1010
CFCN 1060 [ Kentville, N.S, CKEN 1350 | Prince George, B.C. CKPG 550 CHF1 1540
CKXL 1140 | Kingston, Ont, CFRC 1490 | Prince Rupert, B.C. CFPR 1240 CHUM 1050
Callander, Ont. CFCH 600 CKLC 1380 | Quebee, Que. CBY 980 CIBC 860
Campbell River, B.C, CKwWS 960 CHRC 800 CKEY 590
CFWB 1490 | Kirkland Lake, Ont, CIKL 560 CILR 1060 CKFH 1430
Campbeliton, N.B. CKNB 950 | Kitchener, Ont. CKCR 1490 CJQC 1340 | Trail, B.C. CIAT 610
Camrose, Alta. CFCW Kitimat, B.C, CKTK 1230 CKCV 1280 | Trure, N.S. CKCL 600
Causapscol. Que. CIBM 1450 CKKW 1320 | Quesnel. C.C. CKCQ 570 | val d'Or, Que. CKVD 1230
Charlottetown, P,E.}. CFCY 630 | Langley, B.C. CJIC 850 | Red Deer, Alta. CKRO 850 | Valleyfield. Que. CFLY 1370
Chatham, Ont. CFCO 630 La Sarre, Que, CKLS 1240 | Regina, Sask. CBK 540 | Vancouver, B.C. CBU 690
Chieoutimi, Que. CBJ 1580 [ La Tugue, Que. CFLM 1240 CIME 1300 CFUN 1410
CIMT 1420 | Leamington, Ont. CISP 7210 CKCK 620 CHQM 1320
Chilliwack, B.C. CHWK 1270 | Lethbridge, Alta, CHEC 1090 CKRM 980 CJOR 600
Churchill, Man, CHFC 1230 CJOC 1220 [ Richmond Hill, Ont. CFGM 1310 CKWX (130
Cobourg. Ont. CHUC 1450 | Lindsay, Ont. CKLY 910! Rimouski. Que. CIBR 900 | Verdun, Que. CKVL 850
Corner Brook, Nfid. CBY 990 | Lloydminster, Alta. CKSA 1150 Riviere du Loup, Que. CIFP 1400 | Vernon. B.C. ClIB 940
CFCB 570 | London, Ont. CFPL 980 | Roberval, Que. CHRL 910 | Victoria, B.C. CFAX 8l0
Cornwall, Ont. CFML 1110 CKSL 1290 | Rouyn, Que. CKRN 1400 ClVI 900
CJSS 1220 | Marystown, Nfid. CHCM 560 | Ste. Anne de la - CKDA 1220
Courtenay, B.C. CFCP 1440 | Matane, Que. CKBL 1250 Pocatiere, Que, CHGB 1810 | Victoriaville, Que. FOA 1380
Cranbrook, B.C. CKEK 570 | Medicine Hat, Alta. CHAT 1270 St. Boniface, Man. CKSB 1050 | Ville Marie, Que. CKVM
Dartmouth, N.S. CFOR 790 | Middleton, N.S, CKAD 1490 | 8t, Catharines, Ont. CKTB 610 | Ville St. Georges, Que,
Dauphin, Man. CKOM 730 | Midland, Ont. CKMP 1230 | St. Hyacinthe, Que. CKBS 1240 CKRB 1460
Dawson Creek, B.C. CJOC 1350 | Moncton, N.B. CBAF 1300 | St, Jean. Que. CHRS 1090 [ welland. Ont. CHOW 470
Orumheller, Alta. CIOV 910 CKCw 1220  8t. Jerome, Que. CKIL 900 | Weyburn. Sask. CFSL 1340
Orummondville, Que, CHRO 1340 | Mont Laurier. P.Q. CKML 610 |St. John's. Nfid. CBN 640 | Whitehorse, Y, T, CFWH 570
Oryden, Ont. CKOR 900 | Montmagny, Que. CKBM 1490 CJON 0 | Williams Lake. B.C.
Edmonton, Alta. CBX 1010 | Montreal, Que. CBF 690 VOAR 1230 CKCQ.I 1240
CBXA 40 CBM 940 VOCM Windsor, N.S. CFAB 1450
CFRN 1260 CFCF 600 VOWR 800 | windsor, Ont. CBE 1550
CHED 30 CFMB 1410 [ St. Joseph d'Alma, Que. CKLW 800
CHFA 680 CIAD 800 CFGT 1270 CKWW 580
CICA 930 CIMS 1280 | St. Thomas, Ont. CHLO 680 h
CKUA 580 CKAC 730 | Sackville. N.B, CBA 1070 | Wingham, Ont. CKNX 920
Edmundston. N.B, CIEM 570 CKGM 980 | Saint John, N.B, CFBC 930 | Winnipeg, Man. c8w 990
Estevan, Sask. 8JSL 1280 CKLM 1570 CHSJ 1150 CJOB 680
Flin Flon, Man. CFAR Moose Jaw, Sask. CHAB 800 |Sarnia, Ont. CHOK 1070 claM 470
Fort Frances, Ont. CFOB 800 | Nanaimo, B.C. CHUB 1570 | Saskatoon, Sask. CFNS 1170 CKRC 630
Fort Simpson, N.W,T. Nelson, B.C. CKLN 1390 CFQC 600 CKY 580
CFMR 1490 New Carlisle, Que. CHNC 610 CKOM 1250 1\ 0 uoiock. N.B cICI 920
Fort St. John, B.C. CKNL 970 | Newcastle, N.B. CKMR 7 Sault Ste. Marie, Ont. CJIC 1050 Woodstock‘ O‘Q : CKOX 1340
Fort Willlam. Ont. CILX 800 |New Glasgow, N.S. CKEC 1320 CKCY 920 th, ne s
Fredericton, N.B. CFNB 550 | New Westminster, B.C. Sept-lles, Que. CKCN 560 { Yarmouth, N.S. CILS 1340
. - CBZ 1480 CKNW 980 | Shawinigan, Que. CKSM 1220 | Yellowknife, N.W.T. CFYK 1340
Gait, Ont. CFTJ 1110 |Niagara Falls, Ont. CJRN 1600 | Sheffervitle, Que. CFKL 1230 | Yorkton, Sask. CIGX 940

World-Wide Short-Wave Stations

The World-Wide Short Wave Stations
section of White's Radio Log is, as its name
implies, a log, that lists stations actually
monitored by listeners in the United States,
Canada and overseas. It is not intended to
be a listing of all shortwave transmitters li-
censed as such listings contain numerous in-
active transmitters, and low powered stations
which are rarely heard by DX'ers. The sta-
tions listed here, therefore, are those most
often reported and consistently heard during
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the past few months. Many have been
monitored by DX CeNTRAL, the official
Rap10-TV EXPERIMENTER monitoring post
in New York City.

Because of the fact that this log represents
actual monitoring reports rather than data
taken from published program schedules re-
ceived from the stations, you may find that
frequencies (and operating times) given here
differ from official listings. This is because
foreign short-wave stations frequently oper-

RaAp10-TV EXPERIMENTER



ate several Kilocycles away from their as-
signed (and announced) frequencies. In ad-
dition, the schedules of thesc stations are
often changed and the changes are not pub-
lished in the schedules until many months
later. We fecl that the type of log which
White’s Radio Log is presenting represents
a very realistic picture of the current status
of short-wave broadcasting, and is something
which cannot be obtained. from any other
sources.

For the DX’er. If you carc to roam the
bands for DX, we present here some infor-
mation which will be of invaluable use to you
in tracking down DX stations.

It should be noted that most short-wave
broadcasting stations operate within 9 spe-
cific frequency bands, established by inter-
national agreement. Each of these bands has
a number, corresponding to the average
wavelength of the frequencies within the
band. The 9 bands arec as follows:

60-meter band= 4750 kc to 5060 kc

49-meter band= 5950 kc to 6200 kc
41-meter band= 7100 kc to 7300 kc
31-meter band= 9500 kc to 9775 k¢
25-meter band=11700 kc to 11975 k¢
19-meter band=15100 kc to 15450 kc
16-meter band=17700 kc to 17900 kc
13-meter band=21450 kc to 21750 kc

1 I-meter band=25600 kc to 26100 kc

Although the current radio propagation
conditions have made the high frequency
bands (11 and 13 meter bands) relatively
poor for DX'ers, the other bands are gener-
ally good during certain periods of the ycar.
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.

I 1-meter band=Days, all year.

Here and There on the Bands. Many of
you have written to report the reception of
non-broadcast radiotelephone transmissions
using single sideband (SSB) modulation—
however most of those who report hearing
these stations ask our advice on how to make
the modulation *“readable” on a standard
communication receiver. Of course, if you
have a receiver with a “SSB” pos'ition on the
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function switch you have no problems, but
if you have any of the older receivers or a
current low cost sct you will have to im-
provise a bit. Here's how to adjust your re-
ceiver to monitor these SSB transmissions:
1) place the “BFO” (or “AM/CW?" switch)
in on (or “CW™) position: 2) back down
slightly on the RF gain by means of the
“Sensitivity” control, 3) tune slightly to the
side of the loudest portion of the desired
signal, 4) using the code pitch control, find
the spot which offers clearest modulation.
If your set does not have a code pitch con-
trol. tune very carefully and slowly back and
forth across the signal to find the best spot.

As an example of some of the interesting
and rarely heard countries to be monitored
by mcans of thesc SSB stations (which dot
the radio spectrum) we constantly hear SSB
radiotelephone transmissions from Bermuda,
Jamaica, Curacao and Guam. Just about
cvery country you can think of can be moni-
tored by this method. Let us know how
you make out!

Let Us Know. Listeners arc 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 cach 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 arec 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 indcbted te the following
DX'ers who added their loggings to those of
DX CENTRAL, the official Rapio-TV EXx-
PERIMENTER monitoring 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!

R. A. Crowder, Babson Park, Fla.
Charles Aher, E. St. Louis, Ill.
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David Cuevas, S. San Gabriel, Calif.
Benn Schreiber, Rockford, Iil.
Julian M. Sienkiewicz, Brooklyn, N. Y.
Ira Stoler, Brooklyn, N. Y.

“The Destroyer,” Bakersfield, Calif.
Tom Kneitel, New York, N. Y.
Tracy Ketchman, Plymouth, Mich.
Thomas O. Miller, Bucklin, Mo.
Philip Zucchi, Manomet, Mass.
John Moore, Portsmouth, Ohio
Donald Anderson, Villa Park, Ill.

Pat Stakem, Cumberland, Md.
Adelard Beaupre, Putnam, Conn.
Edward Weigand, Rochester, N. Y.
Edward S. Menahan, Brooklyn, N, Y.
Mike Bennett, Ottawa, Ont. :
Paul Johnson, Monmouth, Ill.
Carleton May, Westminster, Mass.
Mac Haplan, St. Augustine, Fla.
Tim Evans, Cleveland, Ohio
Dewaine Anderson, Roseburg, Ore.
John LeGates, E. Orange, N. J.

Alan Greene, Philadelphia, Pa.
Kenneth Wright, Wilder, Idaho
William Brooks, Little Valley, N. Y.
James Burton I11, Appalachia, Va.
John McLeod, Vancouver, B. C.
Mike Vannier, Louisville, Ky.

Dave Siddall, Hyannis, Mass.

F. Petrucci, Venice, Calif.

Location Name Call Ke.
EUROPE

ALBANIA

Tirana R. Tirana - 7090

Tirana R. Tirana - 9390

ANDORRA

La Vieja R. des Vallees - 6305

AUSTRIA

Vienna R. Austria OEl47 9770

BELGIUM

Brussels R. Brussels ORUV 17830

Brussels R. Brussels ORU 17850

BULGAR!IA

Sofia R. Sofia - 9700

CZECHOSLOVAKIA

Prague R. Prague — 5200

Prague R. Prague — 5290

Prague R. Prague - 7345

Prague R. Prague - 9795

FINLAND

Helsinki Finnish BC 1X7 6120

Helsinki Finnish BC —_ 11805

DENMARK

Copenhagen V. of Denmark QZF5 9520

Copenhagen V. of Denmark OZF7 151465

FRANCE

Allouis RTF International — 15160

GERMANY (WEST)

Cologne Deutsche Welle DMQ6 6100

Cologne Deutsche Welle DMQ9 9545

Cologne Deutsche Welle DMQ9 9579

Cologne Deutsche Welle DMQ9 9735

Cologne Deutsche Welle DMQIT 11795

Cologne Deutsche Welle DMQI5 15295

GREAT BRITAIN

London BBC — 6185

London 8BC GRN 6195

London BBC GSO 15180

London BBC GWR 15300

GREECE

Athens Forces BC - 6045

HUNGARY

Budapest R. Budapest - 9833

ITALY

Rome RA! - 9579

Rome RAI - 11905

MONACO

Monte Carlo Trans World R, — 7260

NETHERLANDS

Hilversum R. Netherlands — 6085

Hilversum R. Netherlands — 9590

Hilversum R. Netherlands —_ 9715

Hilversum E. Netherlands - 11730

Hilversum E. Netherlands — 15245

Hilversum R. Netherlands — 15425
« Hilversum E. Netherlands - 17810

Hilversum . Netherlands - 21575
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Location Name Call Ke. EST
NORWAY
Oslo R. Norway - 9595 0230
Oslo R. Norway —_ 910 0820
POLAND
Warsaw R. Warsaw - 6135 1530
Warsaw R. Warsaw - 7125 2330
Warsaw R. Warsaw - 7270 1530
Warsaw R. Warsaw - 7285 2330
PORTUGAL
Lisbon V. of West - 6025 1345
Lisbon V. of West - 6252 1940
SPAIN
Madrid R. Nac. de Espana — 6130 2200
Madrid R. Nac. de Espana — 7030 1620
Madrid R. Nac. de Espana — 9695 0330
SWITZERLAND

erne Swiss BC - 7110 1345
Berne Swiss BC HER4 9535 2015
Berne Swiss BC HED6 9655 2015
Berne Swiss BC HEU3 9665 1345
Berne Swiss BC HERS 11865 2015
U.S.S.R.
Minsk R. Minsk - 5940 1630
Minsk R. Minsk — 5970 1630
Moscow R. Moscow - 6425 2015
Moscow R. Moscow - 7130 2015
Moscow R. Moscow - 7256 0110
Moscow R. Moscow - 9600 0700
Moscow R. Moscow - 9695 2125
Moscow R. Moscow - 9700 2200
Moscow R. Moscow — 9740 2200
Novosibirsk R. Novosibirsk - 4430 1800
VATICAN
Vatican City R. Vatican - 6145 1950
Vatican City R. Vatican — 7250 1950
Vatican City R. Vatican - 9600 1100
Vatican City R. Vatican - 9645 1950
Vatican City R. Vatican - 11740 1100
YUGOSLAVIA
Belgrade R. Belgrade —_ 6100 1145
Belgrade R. Belgrade —_ 7200 1145
Belgrade R. Belgrade — 9505 1145

AFRICA

ALGERIA
Algers R. Algeria - 6160 0130
Algers R. Algeria — 9510 0130
Algers R. Algeria — 11810
Algers R. Algeria — 11835 0130
ANGOLA
Benguela R. Club de Benguela — 5044 0045
Carmona R. Club de Congo Port. CR6RU 6135 0100
Luanda Ondas Populares = 4860 1045
Luanda Ondas Populares - 7140 1045
Luanda Ondas Populares — 9630 1045
Mocamedes R. Club de Mocamedes CR6RM 5015 1200

Mocamedes R. Club de Mocamedes CR6RM 9515 0100
Nova Lisboa  R.-Club de Huambo  CR&RD 3704 2300

Rap10-TV EXPERIMENTER



Location Name

Nova Lisboa R. Club de Huambo

Nova Lisbosa  R.Club de Huambo

BECHUANALAND

Lobatsi Z.N.B.

CONGO (Rep. of)

Elisabethville R. Ufac

Leopoldville R. Congolaise

Leopoldville R. Cengolaise

CONGO (French African)

Brazzaville R. Brazzaville

Brazzaville R. Brazzaville

Brazzaville R. Brazzaville

DAHOMEY

Cotonou R. du Dahomey

EGYPT (UAR)

Cairo R. Cairo

Cairo R. Cairo

ETHIOPIA

Addis Ababa R. Addis Ababa

Addis Ababa R. V. of Gospel

Addis Ababa R. V. of Gospel!

Addis Ababa R. V. of Gospel

Addis Ababa R. V. of Gospel

Addis Ababa R. V. of Gospel

Addis Ababa R. V. of Gospel!

Addis Ababa R. V. of Gospel

GABON

Libreville R. Gabon

GHANA

Accra Ghana 8C

Accra Ghana BC

GUINEA (Rep.)

Conakry V. de la Revolution

GUINEA (Spanish)

Bats, Rio Muni . Ecuatorial

IVORY COAST

Abidjan R. Abidjan

Abidijan R. Abidjan

LIBERIA

Monrovia R. Village

Monrovia V. of America

MALI

Bamako R. Bamako

MAURETANIA

Nouakchott R. Mauretania

Nouakchott R. Mauretania

Nouakchott R. Mauretania

MOROCCO

Tanger R. Tanger

Tanger R. Tanger

Tanger R. Tanger

Tanger V. of America

RHODESIA

Salisbury S. Rhod. BC

Salisbury S. Rhod. BC

SENEGAL

Dakar . Senegal

SOUTH AFRICA (Rep.)

Paradys Springbok R.

SUDAN

Omdurman Sudan BC

TANGANYIKA

Dar es Salaam R. Tanganyika

ZAMBIA

Lusaka N. Niger 8C

Lusaka N. Niger 8C

Lusaka N. Niger BC

Lusaka N. Niger BC

Lusaka N. Niger 8C
ASIA AND NEAR

AFGHANISTAN

Kabul R. Kabul

Kabul R. Kabul

Kabul R. Kabul

Kabul R. Kabul

Kabul R. Kabul

BRUNEI

Brunei R. Brunei

CEYLON

Colombo R. Ceylon

CHINA (Communist)

Peking R. Peking

Peking R. Peking

Peking R. Peking

OcroBER, 1964

Call

CRORD

INB

[

ETLF
ETLF
ETLF
ETLF
ETLF
ETLF
ETLF

ELWA
ELWA

ey ot

|

Ke.

5060
7160

7850

7215
11820

y7:]
15370

9735

222
4035
9610

11735
15345
15395

9699

5010
6025

5940
9650

11955
4865
15335

6210
7080
7230

1550

1300

Location Name

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

Calcytta All India R.

Delhi All India R,

Delhi All India R.

Delhi All India R,

INDONESIA

Dijakarta V. of Indonesia

Diakarta V. of Indonesia

Diakarta V. of Indonesia

Diskarta V. of Indonesia

Diakarta V. of Indonesia

Makassar R. Makassar

IRAN

Teheran R. lran

Teheran R. lran

Teheran R. lran

Teheran R. Iran

ISRAEL

Jerusalem Kol Yisrael

Jerusalem Kol Yisrael

JAPAN

Tokyo N.H.K.

Tokyo N.H.K.

Tokvo N.H.K.

Tokyo N.H K.

Tokyo N.H K.

Tokyo N.H.K.

JORDAN

Amman Amman BC

KOREA {North)

Pyongyang R. Pyongyang

Pyongyang R. Pyongyang

Pyongyang R. Pyongyang

LEBANON

Beirut Lebanese BC

Beirut Lebanese BC

Beirut Lebanese BC

PAKISTAN

Karachi R. Pakistan

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

VIETNAM (North)

Hanoi R. Hanoi

Hanoi R. Hanoi

VIETNAM (South)

Saigon . Saigon
PACIFIC

AUSTRALIA

Melbourne R. Australia

Melbourne R. Australia

Melbourne R. Australia

Melbourne R. Australia

Melbourne R. Australia

Perth Austr. BC

Perth Austr. 8C

Perth Austr. BC

FlJI

Suve Fiji BC

GILBERT & ELLIS IS.

Tarawa V. of Tarawa

NEW CALEDONIA

Noumea . Noumea

NEW ZEALAND

Wellington R. New Zealand

Wellington R. New Zealand

Call

BED29

l | l | I l | <<l <l CCCC DIBORRD
[ T 9999 FEig3

JKH
JKI
JKH2

[ T R O I B

9570
11710

0100
0100

15220 2000

1035

17840 2000
9610 0800
80 0730

97
15425

3284

770

9410
9540

2300
0300
2330

1310
0310
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WHITE'S Location Name Call  Ke, EST
E&ﬂ@u@ NICARAGUA N )
Somoto Servicio del Radio  YNJM 6200 1830
IL@@ SOUTH AMERICA
ARGENTINA

Buenos Aires RAE LRN 6090 1400
Buenos Aires RAE LRA32 9690 1900
Buenos Aires RAE — 11710 1800
Buenos Aires RAE LRI2 11780 1400
. BOLIVIA
Location Name Call Ke. EST  LaPaz R. Antiplano - 5046 1800
2 BRAZIL
Wellington R. NewZealend  ZLI 11780 0300  Fortaleza R. Iracema ZYH27 4815 1945
SOLOMON ISLANDS Mato Grasso R. Soc. Triangulo  — 11952 2300
Honiara Solomin |. BC vQO3 3995 0422 Maunas R.do Amazonas — 17795 0600
TAHIT! Rio de Janero R. Nacional PRL7 9720 2000
Papeete R. Tahiti — 11825 2230  Rio de Janero R. Nacional - 11795 2000
Sao Jose R.[l)Jnlv. Santos TR TR
umont
NORTH AMERICA Sao Luiz R. Timbira ZYve 4975 0200
CANADA Sao Paulo R. Bandeirantes ZYR78 11925 1800
Montreal, Que. R. Canada CKNA 5970 0215  Sao Paulo R. Cultura - 17815 0900
Montreal, Que, R. Canada CKLP 9585 1800 CHILE
Montreal, (Jve, R. Canada CKYU 9625 0215 Santiago Liberdad CE604 6040 2015
Montreal, Que, R. Canada CKLO 9630 000 Santiago Nuevo Mundo  CEII74 11740 2i30
Montreal, Cue, R. Canada CKRA 11760 1800 Santiago Pres. Balmaceda CE90 9598 1800
Montreal, (ile, R. Canada CKCX 15190 1800 Santiago Yungay CE965 9650 0600
bl g G i BR R colodm
ontreal, Clue, anada 8 i
Toronto, Ont. Rogers Radio BC ~ CFRX 6070 2045 40022 . Vo Cauca  HJED 6146 2100
UNITED STATES OF AMERICA ECUADOR
Dixon. Calif. V. of America 9697 1100 Esmereldas Iris HCDY4 3945 2340

New York, N. Y. R. N.Y. Worldwide WRUL 11940 1315

Guayaquil el Mundo HCBJ2 4750 2130

S<prEMomEn »< Pomm
<

New York, N Y, R. N.Y. Worldwide WRUL (5440 1300 —
Red Lion, Pa. WINB WINE 11795 160 Qoo Gran Colombia HCMJI 4910 7300
San Francisco, Calif V. of Friendship ~ KGE| (5240 2045 80“0 Nacional HCXZ1 4940 (745
San Francisco, Calif.V. of Friendship ~ KGEl 11710 2130 8““0 g‘af' EsApe'o ng\‘%ﬂ 23588 ggg
uito e los Andes
CENTRAL AMERICA AND CARIBBEAN  San Jose del Rio Chimbo HCMZ6 4875 0645
FRENCH GUIANA
gZI';'eSH HONDURABS:M Hond. BC = 3300 2100 CaYen;eUAY R.-TV Francaise - 6170 1915
COSTA RICA PARA
[3 Asuncion R. Encarnacion ZPAS 11940 1600
S oyl I mwome fmemt REmree BN oue
San Jose V. de la Victor TIRICA 9615 2000 PERU
San Jose R. Monumental TIGPH 6215 0100  Chiclavo R. Dekar | OAXIA 6700 1800
CUBA Cuzco R. Tahuantisuvo OAXTC 6265 2315
Havana R. Havana - 6060 2100 r‘“?f’““g" ; l’j“?“"el'“ OQ))SE 3263 gggg
_ quitos . Loreto
Hovana B Havana — s a0 Jliaca R’ El Sol OBX7D 3230 0i58
—_ La Oroya R. Minerva OAZ4E 6205 1845
navana l'; Havana 11865 1700 Lima R La Cronica OAX4J 9390 1921
Havane R Hovena T BE G Lime R Neclonal " OAXAR  sci2 0720
DOMINICAN REPUBLIC ima - Necions
1 3 R SURINAM
g::;;:gg g 'S-‘;:of?da;sc;“l mRQ gggg g?g? Paramaribo R. Surinam PZC 15462 2000
Santo Domingo Onda Musical HIAS 3350 2130 VENEZUELA
Santo Domingo R. Commercial HIJP 4883 2300 Caracas R. Rumbos YVLK 11975 0100
Santo Domingo R.HIG HIG 9485 2130 Caracas R. Tropical YVKP 4870 2320
Romana (La) Voz de Papagayo HIBSB 5045 2100  Tovar R. Tovar YVPM 3345 0525
EL SALVADOR
San Salvador R. Nacional YSS 6010 2000
San Salvador  R. Naciona! YSS 9550 2000
GUATEMALA
Flores R. Tikal TGRT 6200 2210
Guatemala City V. de Guat. TGWB 46180 1900
Puerto Barrios R. Norte - 11699 1800
HAITI
Cap Hatien V. Evangelique 4VSO 2450 0530
Cap Hatien V. Evangelique 4VE 6120 1400
Cap Hatien V. Evangelique 4VEH 9770 0530
Cap Hatien V. Evangelique 4VEJ 11835 1400
Port-au-Prince R. Comerce 4vB 5985 {815
Port-au-Prince R. Comerce 4vC 9540 815
HONDURAS
La Ceila R. Luz — 4890 1745
Tequcigalpa V. de Suyapa HRUS 4930 2208
MARTINIQUE
Fort de France R. Martinique — 3315 2030
MEXICO
Chipas R. Tapachula XETS 6120 2330
Ci. Mante R.XECM/XECMT XECMT 60%0 1700
Hermosillo R. Univ. de Herm, XEUDS 6115 2200
Mexico City La Hora Exacta XETT 9555 0940
mexlco g-fv R. (éomercia:es %E?{i :é??g :;?g “Got h Qs d
exico City omerciales “*Got his first Lcard . . .
Mexico Cit R XEMC/XESC XESC 15205 1730 N
Eohera . Univ. de Sonora XEUDS 4140 1200 from nine blocks down the street.”
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5 Wavs to Label
Your Equipment

(Continued from page 58)

you have to look far (and spend a premium
price) to find variety of size. color or let-
tering sty ¢

Decals arc notoriously delicate, both dur-
ing application and during use. In addition
they reflect light. which can make them hard
to rcad and can casily ruin an otherwise per-
fect photograph. However, therc is no de-
nying that decals, sold by every radio supply
store, are presently the most popular experi-
menters’ labelling method, and are cntirely
satisfactory for many uses.

White-Ink Labelling. Lastly. and leastly,
we have the white-ink method. Since a large
variety of amateur and surplus equipment
comes in black, gray, or olive-drab cases,
white is the appropriate color for labelling.
A quick, inexpensive, casy way to label this
cquipment is with the use of plain white ink.
available at any dime store. This is the white
ink used to label black pages in photo al-
bums. Cften supplied with a small special-
nib pen, the ink can be used for labelling
all kinds of equipment.

The b ggest advantage of this method is
that you arc completely free to usc any
style or size letters or designs that suit vour
fancy. With the proper attention to keep-
ing the pen-nib clean, you'll be surprised to
find how many fancy “labels™ you can make
for 25 cenls.

You may find use for more than onc of
these labelling techniques on a single piece
of cquipment. If so, give them a try and
you'll he able to judge which ones to use on
your next project. -

“What was it that you were soldering?”

OCTOBER, 1964

6 & 2 Meter Roundup

(Continued from page 132)
will shortly bring 6- and 2-mzter ham trans-
ceivers.

Write to these manufacturers for further
details and be sure to mentior Rabio-TV Ex-
PERIMENTER:

Clegg Laboratories
475 Watchung Avenue
Watchung, N. J.

Gonset, Inc.
1515 South Manchester Ave.
Anaheim, Calif. 92803

Heath Company
Benton Harbor, Mich.

Lafayette Radio
P.O. Box 10
Syosset, L. I., N. Y. 11791
Olson Electronics, Inc.
384 South Forge St.
Akron, Ohio 44308

Polytronics Laboratories
88 Clinton Rd.
W. Caldwell, N. J. 07007

Utica Communications Corp.
2917 West lrving Park Rd.
Chicago, Hll. 60618
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See the Stars, Moon, Planets Close Up!
37 ASTRONOMICAL REFLECTING YELESCOPE

Photographers! Adant your cumern to this Scope for ex-
ccllent Telephoto shots and and fascinating photos of moon!

ma 60 TO 180 POWER! Famous

Mt. Palomar Type! An Unusual Buy!
See the Rings of Saturn. the (ascinating planct
ars. hufe craters on the Moon. phases of Venus.
Equatorial Mount with lock on hoth aaes. Alum-

inized and overcoated 3” diameter hlgh H
/10 mirror. Telescope cquibped with a GOX
eyepiece and a muunlul Harlow Lens. Optical
Finder T;;It-m»po included. Hardwosnl,

witl

lrl
RT
ENS” plus *'HOW TO LSF

Stock No. 85,050-HP.

.$29.95 Postpald

41, Reﬂectmg Telescophup to 225 Power
Stock No. 85,105-HP, SEEmES P .$79.50 F.0.B.

Intriguing Low-Cost Moon Model
Exciting outer space display and couversation nlece.
Exact replica.  30.000 formations—peaks, craters.
Occan of Storms. ete.-—all in rellel. Scaled to size.
Accurate distance relarlonships. I'roper Hghting shows
moon phase; *hlack light'" hroduces startling effects.
Tough, washuble plastic. Tlree colors. Far side hlank
—can E used for space data. Excellent gift hem. 127 dia.. wi. 34 |h.
Stock No. 70.515-HP. .. .. ...ioiviu v .$12.50 Postpaid

‘FISH’ WITH A MAGNET
Go Treasure Hunting On The Bottom

Great idea! Fuscinating fun and sometimes tre-
mendously profitable! Tie a line to our 5-1b. Magnet—
drop it overboard in bay, river. like or ocean. Troll it
along the buttorn—your *‘treasure’ haul can be out- -
board motors. anchors, hﬂhmg tuekle. all kinds of metal
valuables, G-1b. Magnet is war surplus—Alnico V Type
—~Gov't Cost £50. Lifts over 150 Ibs. un land—much greater
weights under water. Order now und try this new sport.

Stock No. 70,57 1-HP 5-1b. Magnet . . .$12.50 Postpaid
Stock No. 70,570-HP 345 Ib. Llﬂs 40 ibs.. .. .$8.75 Postpaid
Stock No. 70,572-HP 7‘/3 Ib. Lifts 175 Ibs. .518.75 Postpaid
Stock No. 85,152-HP 15 Ib. size lifts over 350 Ibs. $33.60 FOB

MAKE YOUR OWN POWERFUL
ASTRONOMICAL TELESCOPE
Grind Your Own Astronomical Mirror
f nis contain mirror blank. tool. anra.

e00A
peeElnn:
sives. diagonal mirror  and eyepiece
/ ~r.’ le . You build Inslnuuenls ranging
) - e n

value from $75.00 to hundreds of

dollars,
Stock No, Diam. Mirror Thickness Price
70,003-HP Ry Yt $ 7.50 ppd.
70.004-HP e 17 11:95 pod:
70.005-HP 8 1357 19.50 ppd.
70.006-HP 107 13540 30.75 .0.b.
70,007-HI 12,0 R 59.95 } Barrington

WAR SURPLUS ELECTRIC GENERATOR
Nrand-nuw Signal Corps Generator fur endless
experiments. clectrical users, demeonstrations.
Generates up to 90 volts by turning crank.
Use in hlgh impedance relays. Ring bells.
Or charg nmnd and bring up nluln crinvlers
!or ﬂqhhu.' bait. Has Inico Mamnets. wt.
bs. Coxt to Gove, S1
Stock No. 50,225-HP .$6.95 Postpaid
Bame 1ype peneri nounted, with light, as
electricity demanst T
.$11.95 Postpaid

Stock No. 50,365-HP.

()

HIGH-VOLTAGE. LOW-AMPERAGE
VAN DE GRAF TYPE
ELECTROSTATIC GENERATOR
VoIt potential—200.000. yet completely safe for class.
roum  expertments, Demonstrate lightnlng and how
lightning rods work; St. Elmo’s fire; repulsion of like
charyzes: electrostatic dust collections: the classic
“hafr.raising effect’'; many other eleciric phenumeun,
# Motor, HOV GO-cycle. AC. Humidlty range, 0-000%
£ Curvent, 1.5 to 2.5 microamps. Aluminum  base.
Sy - frame and chnrgn collector.  Insulating column—un

? hreakable vinyl chloride plastic. Ht. 17" ‘. D LY
“ . Full mslruclluns un experiments and eare, .
Stock No. 70,264-HP. $39.50 Postpaid

MAIL €O PON for FREE CATALOG “‘H

-

Completely New and Enlarged. 148 pages.
Nearly 4000 Bargains.

EDMUND SCIENTIFIC CO., Barrington, N. J.

Please rush Free Glant Catalug-HP.

Name

Address

ClY . vosve-ssescree Z0NB. oo Slatercaannn

o ——————
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""" Perfect for Plant, Lab, Hobby, Home
NEW LOW-COST KIT TO BUILD
PHOTOELECTRIC DEVICES

Dozens of practiea) nrmmauonu for this low-priced

a hotoelectrie counter

's or conveyvor belts. light-actuated
door apener, llmmrv.-lor transmitter power Output
indicator, countless clrenit resigns possidle.  In.
clu.les 3/T-4 5 photoconductors (x o diam x
- EART'AN mnunlll\;: br.cckm Sigma C-UC revlay
(’ amps resistive load), K-Ohm, I-watl resistor
and a .';2-111;:0 boaklet dennlng 10 different projects.

photoelectric  kit.
for entrance way

oQ

Stock No. 60,441-HP. .. .. .. .. ............. $10.45 Ppd.
BRILLIANT ELECTRONIC FLASH TUBES m
FOR PHOTOGRAPHERS & MECHANICS

Time your car {mmitlon. use for photo tlash, signal

light. control device or as strohe lifht. These flash s

. filled with Xenan gias, have glass envelopes —
wi sealed electrnude at each end. Mid. by G. E, .

Instructons inet.

Low voitage (ube for low energy repetitive flash ap-

pitcations. Operates on an anade between 120- ana 500-\ b

1" diam. For Ignitlon timing. uses 130.V. wlm 30 mm d.schume

capacitor. 4.se¢c¢. av. flash rate. 20:-hr. prox. life

STOCK NO. 46.725-MP. .. .. .. ........... .$5.20 Ppd.

vered reflectors or haus-

Portable photo nqu-pmen! applications in c¢n
Low sherating

inzs prolecting user rom contact with hitrh voltage.
voltage (400 to H50-V.) well ~u|lou for use with electrolytle type
capacitors. 214" high x #4” diam.. mounted on a 134" diam. x
1/16* thick wafer buse desi ed to be crimped into .l reflector. Three
pinx serve as soldering terminals. Ty w.nl photao th x-;.nc..unn uses
A50.v. on the anode with 1050 m 00

output. peak lumen oculpul 4 x 100

STOCK NO. 40,726-HP . .

" min. flash’ rate.
.$9.00 Ppd.

ELECTRIC DISCOVERY KIT
Electric elreults, easily set up for prac-
tical operation demonstratlons. Kit
includes: 8 miniatare receptacles, 10
miniature lamnps, 1 ouble coll beli
with high grade maguet wire coll. 38’
red insulated =18 B&S wlre, 38° white
insulated 13&N wire. single pole switch,
double pole switch. double battery
holder.

.$6.25 Postpaid

RUGGED, LOW-PRICED EXPERI-
MENTAL ELECTRO-MAGNET

-
Hobhyists, lnslr\lcu"‘h nived dndu al lab men

will find this wellh 2 Lro-Magnet dnval-

uable. Demonstrate Dl'lntll:les of eleetro-mag-
netism. l\cl\mll\ lifts 1O Bs. when powered

by a single 114V ﬂnshllghl battery, Easily
denctivated. Inclinles instruetions for 6 experi-
ments—lifting power, magnetie tlux aml

netomotive force, air gap. area  of contact.

i ’
i
retentivity and field configuration. Unit inciudes

magmet and yoke assembly, battery holder, leads, cllps and eyebolts.

Steel core nnd )oke precision ground for max. flatness. Ahout 21k
dia. x Ak" l, " 1ns.
Stock No. 60 435 vesmacacamrE ....%$10.00 Postpaid

HOME WEATHER STATION

New **Weather Station’ 1s highly sensi-
tive to weather changes. Consistently
accurate thermometer 10 2% ; baromcter
accurate lo =.u5” and hygrumeter to

+56,. Foretelis weather changes from 12 to 24 hours in advance,
llygmmuu callbrated in percent relative bumidity. Excellent for
teaching weather phenomena and meterologieal liobby work. Ins(rument
mounted on landsome wood-gralned wall panel 15%” x 53", Meter
cases heavily metalized-—combines beauty and nmlculou Dials. in
etched aluminum, of high precision. Fuli instructions.

Stock No. 70,607-HP. . ... .$9.95 Postpaid

FUN WITH BLACK LIGHT MAGIC GLOW KIT
SEE_ FEATURE ART.
*'BLACK ART WITH BLACK LIGHT'* {

APR.-MAY RADIO:-TV EXPERIMENTER

DetR »/‘

Amaze your friends with Black Light w

110-V Itlack Llght Fixture Wit includes =

titer-type black light bulb, hulb starter, slnrun-

switeh, pair of Z.pronged clips, llne cord, ,E‘

\\'lrk nruls for sp;lllclng wires. complete h\slruc

tions for assembly

Stock No. 70,587-HP. .. .$5.25 Postpaid " S./'./
; includes Fixture Kit

Complete Magie Glow Kit
above, plus sl:md invisible water paints and ink, ﬂllur(‘!cenl erayon,
tracer powiler, . brushes, specimens of NMuorescent mck we

nerite from Cmmrln fluorite from England, willemite from
Stock No. 70,256-HP. . . 11.95 Postpald

X!

Terrific Buy! American Madel
OPAQUE PROJECTOR

Profects jllustrations up to 3" x 314" and
enlarges them to 35" x 30" if screen Is Gik
ft. from projector: Im}.'er plctures if screen
s further away. No film or negatives needed.
dl-grnms. pletures, photos,
ettering  in color or black-and-white!
Operatea on 115 velt. A.C. current. 6-ft. ex.
tension cord an PIUg included. Operates on
a8 60 watt bulb, not lncluded Size 12" x 8"

weight 1 lh. 2 oz. Plastic case with bullt.in handle.

70,199-HP. $7.95 Postpaid

.
414" wide.
Stock No.

EDMUND S(IENI’IFIC (<) BARRINGI’ON,

RAD10-TV EXPERIMENTER



BUILD, EXPERIMENT, EXPLORE, DISCOVER
WITH NRI CUSTOM-DESIGNED TRAINING KITS

EUILD YOUR OWN
PHONE /CODE TRANSMITTER
This is just one of seven training
kits programmed into NRi's Com-
plete Communications course. You
get actual practice in building your
own crystal-controlled, phone/code
transmitter and putting it on the
air. You experiment with modula-
tion, *‘clamping’’ circuits, key fil-
ters, other aspects of commercial
transmitter operation. Can be put
on the air simply by attaching an
antenna and complies with FCC
regulations. As with all NRI training
kits, you get the most modern fea-

tures and parts.

Join the Thousands Who
Gained Success with NRI

‘I am Frequency I
Coordinator for the '
11th Naval District.
The course was

priceless.”” 1. J. I
JENKINS, San

Diego, Calif. |

‘*Many thanks to
NRt. | hold FCC
License, am master
control engineer
with KXIB-TV."'R.L
wO0O0D, Fargo, N.D.

*‘l am a Senior En-
gineering Aide.
Without NRI |
would still be work-
ing in a factory at
a lower standard of

living.”* D. F. CON.
A RAD, Reseda, Calif.
=

==

————

BUILD ACTUAL ANALOG
COMPUTER CIRCUITS

Industry, business offices, the gov-
ernment and military all need
trained Electronics Technicians.
NRI's Industrial Electronics course
prepares you. You progress through
10 carefully designed training kits,
topping off your practical experi:
ence phase of training by experi-
menting with feedback control sys-
tems, analog computers and digita!
computer elements. You actually
solve problems on this analog com-
puter you build yourself. This is the
practical, fast way to a good pay-
ing, career position.

BUSINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE

3939 Wisconsin Avenue
Washington, D.C. 20016

BUILD A CUSTOM-ENGINEERED
TELEVISION RECEIVER
want to earn $3 to $5 an hour in
spare time? Want your own part-
time or full-time business? In Ra-
dio-TV Servicing you learn to in-
stall, maintain, service radios, TV
sets, hi-fi and stereo, other home
Electronics equipment. In your
training are eight training kits, in-
cluding this complete, modern,
slim-line TV receiver. You build it
yourself, become familiar with
components and circuits, learn
servicing procedures . . . and earn
extra money as you train. National
Radio iInstitute, Washington, D.C.

SEE OTHER SIDE p-

FIRST CLASS
PERMIT
NO. 20-R

Washington, D.C.

PSR R



GET FAST START
WITH NEW
ACHIEVEMENT KIT
Detivered to your door—
everything you need to
make a significant star:
in the Electronics field o°
your choice. An outstand-
ing, logical way to intro-
duce you to home-study

ELECTRONICS
COMES ALIVE WITH
NRI TRAINING KITS

Nothing is as effective as
learning by doing and
NRI pioneered the ‘*home
lab’’ technique of train-
ing. NRI invites compari-
son with training equip-
ment offered by any othe-

training. It includes your
first set of lesson texts and
all the "classroum tools”
you need. No other school
has anything like the new
NRi Achievement Kit.

school. Begin NOW this
exciting program of prac-
tical learning. Make th2
skills of the finest Elec-
tronic Technicians your
own. Mail card below.

“BITE SIZE" TEXTS
PROGRAM YOUR
TRAINING
Certainly, lesson texts are
necessary. NRI's pro
grammed texts are as
simple, direct and well il
fustrated as 50 years o
teaching experience car
make them. They are
carefully programmed
with NRI training kits to
make the things you read
about come alive. You ex-
perience all the excite-
ment of original discovery.

HOBBY? CAREER?
MAIL CARD NOW
TO NRI
Whatever your need . . .
whatever your education

. there's an NRI train-
ing plan to fiZ your re-
quirements. Choose from
three major courses or

select one of seven spe-
cial courses in particular
Electronics subjects.
Check the postage-free
card below, 6l in and
mail. National Radio In-
stitute, Washimgton, D.C.

DISCOVER THE EASE AND EXCITEMENT OF
LEARNING ELECTRONICS THE NRI WAY

{ SEE OTHER SIDE

National Radio Institute, E ectronics Div.

Washington, D.C. 20016 5.104

Please send me your catalog. | have checked the field(s) of most interest to

me. (No salesman will call.)

O Tv-Radio Servicing Basic Electronics
O Industrial Electronics
[OJ Complete Communications

3 FCC License

[0 Electronics for Automation
[0 Aviation Communications

O Marine Communications

i

[0 Math for Electronics ] Mobile Communications

Name - Age

Address____

City__ i State Zip Code gu

Accredited Member National Home Study Council

“u,
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CTY .1“’

PICK THE
TRAINING
PLAN OF

YOUR CHOICE
AND MAIL
CARD FOR
FREE CATALOG

OUR 50TH YEAR OF
LEADERSHIP IN

ELECTRONICS TRAINING



