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New Model 161 UTILITY TESTER FOR REPAIRING ALL 
ELECTRICAL APPLIANCES 
MOTORS AUTOMOBILES TV TUBES 

As an electrical trouble shooter the Model 161: 
Will test Toasters, Irons, Broilers, 
Heating Pads, Clocks, Fans, Vac- 
uum Cleaners, Refrigerators, 
Lamps, Fluorescents, Switches, 
Thermostats, etc. 

Will test all TV tubes (including 
picture tubes) for open filaments 
and burned out tubes. 
Measures A.C. and D.C. Voltages, 

(Both 110 Volt and 220 Volt 
lines). 
Will measure current consump- 
tion (amperes) while the appli- 
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. 

As an Automotive Tester the Model 161 will test: 
Both 6 Volt and 12 Volt Storage Batteries Generators Starters Distributors Ignition Coils Regulators Relays Circuit Breakers 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. 

Wan tester's cord in outlet, cur - 
ent consumption of appliance Ls 
cad direct on meter when line ord is connected to receptacle on 

panel This typical Iron taker 7 
mperes (Good) 

Control circuits of most furnaces 
use 24 volts obtained from step - 
down transformer Here's how to 
check room thermostat to see if wire, to it are live. 

1, t Generators 
READ THIS! 

simply Insert tube in appropriate 
socket then 

manual 
follow 

lined In 
procedure out 

',lee etc fan motor indicates 
SO ohms (normal resistance). 

J 

Ter, Stcr: c Itatt'r:rs 
READ THIS! 

ic' n r'uit Breaker:. 

READ THIS! 

1.11 

1 
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INCLUDED FREE!! 
This 56 -page- book -practically a 

condensed course in electricity. 
Learn by doing. 

lust read the following partial list 
of contents: 

What is electricity? Simplified 
- version of Ohms Law What is 

wattage? Simplified wattage 
charts How to measure volt- 

age. current, resistance and leakage How to test all electrical appliances and motors using a simplified trouble -shooting technique. 

How to test all TV tubes: also simple procedure for determining which specific tube for tubes) Is causing the trouble. 

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

Model 161 comes complete $2 with above book and test 
leads. Only 

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

SEND NO MONEY WITH ORDER 
PAY POSTMAN NOTHING ON DELIVERY 

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

ACCURATE INSTRUMENT CO., INC. 
Dept. D -363, 911 Foile St., Bronx 59, N. Y. 

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

Name 

Address 

City Zone 



Cast your ballot for a successful future! 

ACCOUNTING 
Accounting 
Cost Accounting 
Federal Tax 
General Accounting 
Iunior Accounting 
Practical Accounting 
Public Accounting 

ARCHITECTUI 
AND BU LOIN, j 
Architectural Drawing 

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. Design á 

Practice 
Review of Mech. Systems 

in Buildings 

ART 
Amateur Artist 
Commercial Art 
Commercial Cartooning 
Illustrating 
Interior Decorating 
Show Card & Sign Prod. 
Show Card Writing 
Sign Painting & Designing 
Sketching á Painting 
Painting for Pleasure 

AUTOMOTIVE 
Automatic Transmission 

Specialist 
Automobile Body Rebuilding 

& Refinishing 
Automobile Electrical Tech. 
Automobile Engine Tune -Up 
Automojúe Technician 
Automotive Mechanic 
Diesel -Gas Motor Vehicle 

Engines 

AVIATION 
Aircraft & Powerplant 

Mechanic 
Introductory Aero -Engl- 

neering Technology 

BUSINESS 
Advertising 
Basic Inventory Control 
Business Administration 

O 

J.C. S. is the oldest and largest cor- 
respondence school. 236 courses. 
Business. industrial- engineering, 
academic, high school. One for 
you. Direct- job -related. Bedrock 
facts and theory )lus practical 

Business Correspondence 
Business Law 
Business Management & 

Marketing 
Business Management & 

Production 
Canadian Business 

Management 
Condensed Business 

Practice 

Industrial Psychology 
Managing a Small Store 
Marketing 
Modern Executive 

Management 
Office Management 
Programming for Digital 

Computers 
Programming the IBM 1401 

Computer 
Purchasing Agent 
Retail Business 

Management 
Statistics and Finance 
Systems and Procedures 

Analysis 
CHEMICAL 
Analytical Chemistry 
Chemical Engineering 
Chemical Engineering Unit 

Operations 
Chemical Laboratory Tech. 
Chemical Process Control 

Technician 
Chemical Process Operator 
Elements of Nuclear Energy 
General Chemistry 
Instrumental Laboratory 

Analysis 

CIVIL 
ENGINEERING 
Civil Engineering 
Construction Engineering 
Highway Engineering 
Principles of Surveying 
Reading Highway 

Blueprints 
Reading Structural 

Blueprints 
Sanitary Engineering 
Sewage Plant Operator 
Structural Engineering 
Surveying and Mapping 
Water Works Operator 

DRAFTING 
Aircraft Drafting 
Architectural Drafting 
Electrical Drafting 
Electrical Engineering 

Drafting 

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 
Electronic 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 Letter Writing 
Practical English 
Short Story Writing 

HIGH SCHOOL 
High School Business 
High School College Prep. 

(Arts) 
High School College Prep. 

(Engineering & Science) 
High School General 
High School Mathematics 
High School Secretarial 
High School Vocational 

LANGUAGES 
(Edited by Bend]) 
French 

German 
Italian 
Spanish 

LEADERSHIP 
Basic Supervision 
Industrial Foremanship 
Industrial Supervision 
PersonnelLabor Relations 
Supervision 

MATH EMATICS 
Advanced Mathematics 
Mathematics and Mechanics 

for Engineering 
Mathematics and Physics 

for Engineering 
Modern Elementary 

Statistics 
Value Analysis 

MECHANICAL 
Industrial Engineering 
' lustnal Instrumentation 

me Design 
snical Engineering 

ety Control 
Safety Engineering 

Technology 
Tool Design 

PETROLEUM 
Natural Gas Production & 

Transmission 
Oil Field Technology 
Petroleum Production 
Petroleum Production 

Engineering 
Petroleum Refinery Oper. 

PLASTICS 
Plastics Technician 

PLUMBING. 
HEATING. AIR 
CONDITIONING 
Air Conditioning 
Air Conditioning Main. 
Domestic Heating with 

Oil & Gas 
Domestic Refrigeration 
Gas Fitting 
Heating 
Heating á Air Conditioning 

with Drawing 
Plumbing 
Plumping á Heating 
Plumbing á Heating 

Contractor 
Plumbing & Heating 

Estimator 
Practical Plumbing 
Refrigeration 

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

Send for the 3 free booklets of- 
fered here and find nut how I.C.S. 
can he your road to success. 

Refrigeration á Air 
Conditioning 

Steam I !Ding 
PULP AND PAPER 
Paper Machine Operator 
Paper Making 
Pulp Making 
Pulp á Paper Engineering 
Pulp á Paper Making 
RAILROAD 
Car Equipment 

Fundamentals 
Motive Power Fundamentals 
Railroad Administration 
SALESMANSHIP 
Creative Salesmanship 
Real Estate Salesmanship 
Sales Management 
Salesmanship 
Salesmanship & Sales 

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

Toolmaking 
Metallurgical Engineering 

Technology 
Patternmaking 
Practical Millwrighting 
Reading Shop Blueprints 
Rigging 
Tool Engineering Techn'gY 
Toolmaking 
Welding Engineering 

Technology 
Welding Processes 
STEAM AND 
DIESEL POWER 
Boiler Inspector 
Industrial Building 

Engineer 
Power Plant Engineering 
Stationary Diesel Engines 
Stationary Fireman 
Stationary Steam 

Engineering 
TEXTILES 
Carding 
Carding and Spinning 
Cotton Manufacturing 

Dyeing á Finishing 
Loom Fixing 
Spinning 
Textile Designing 
Textile Engineering 

Technology 
Textile Mill Supervisor 
Waling and Weaving 
Woo Manufacturing 

TRAFFIC 
Motor Traffic Management 
Railway Rate Clerk 
Traffic Management 

TV- RADIO- 
ELECTRONICS 
Cmnmumcalmns Techntgy 
Electronic Fundamentals 
Electronic Fundamentals 

(Programed i 

Electronic Fundamentab 
with Electr. Equip. Ten'g 

Electronic Instrumentation 
& Servo Fundamentals 

Electronic Principles for 
Automation 

Electronics and Applied 
Calculus 

Electronics Technician 
First Class Radiotelephone 

License 
Fundamentals of ElecUeatg 

Computers 
General Electronics 
General Electronics with 

Electronic Equip. Tr'n'g 
Hi -Fi Stereo and Sound 

Systems Servicing 
Industrial Electronics 
Industrial Electronics 

Engineering 
Industrial Electronics 

Engineering Technician 
Practical Radio-TV Engrg 
Practical Telephony 
Principles of Radio- 

Electronic Telemetry 
Principles of Semicondue- 

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 

Member, 
Clip coupon here -and take your first big step to real success! I.C.S., Scranton, Penna. 18515 al ome Study Council 

INTERNATIONAL CORRESPONDENCE SCHOOLS I C`; 
Box 53, Scranton, Penna. 18515 (In Hawaii: P.O. Bog 418, Honolulu. In Canada: I. C. S. Canadian, Ltd., Montreal.) 

Without cost or obligation, rush me "HOW to SUCCEED," the opportunity booklet about the field I have indicated below, and a sample lesson. 

Name of the course in which you are interested 

Your Name Age Address 

City State 

Occupation Employed by 

Zip Code Working Hours A.M. to__ P M. 

Low rates to members of U. S. Armed Forces! 
Special training programs for industry 

. -J 
rAl,lO -TV EXPERIMENTER is publishei bimonthly at $4.00 per your by SCIENCE 8. MECHANICS PUBLISHING CO., a sutsidiary 
Publications Inc., 505 Pork Avenue, New York, New York 10022. Second class postage paid at New York, New York and at additional 

mailing office. Copyright 1964 by Science and Mechanics Publishing Co. 
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Remote Console 

s 

I. 

^ +'a 

24- position switch, 
located on trans- 
mitter /receiver unit, is 
used for checking var- 
ious circuits during 
tune -up or servicing. 

INTERNATIONAL 
EXECUTIVE 

750 -HB2 

intrducin 
(with Built-in Test Circuits) 

INTERNATIONAL 
EXECUTIVE 
75] -HM2 

Its 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. 

I 'years ahead" built -in test feature has been incorporated into 
I ternational's two new transceivers. The 750 -HB2 with its func- 
ti Ily designed remote console' for desk -top installation, and the 
750- M2 for mobile communication. Both transceivers have 23 crys- 
tal controlled channels, and operate on 115 vac, 12 vdc, and 6 vdc. 

NEW Built -in test circuits. NEW Delayed /Expanded 

AVC. NEW Simplified cabling. NEW Built -in S /Meter 

and Transmit /Meter as standard equipment. NEW 
Microphone with improved characteristics for better "close 

talk" quality. NEW Speech Clipper /Filter Amplifier. 

'Base station remote console 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. 

INTERNATIONAL 
CRYSTAL. MANUFACTURING CO., INC. 

OCTOBER, 1964 

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

-t 
N 

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

Ì 



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 
MILWAUKEE 
SCHOOL OF ENGINEERING 

Dept. RTX -1064 1025 N. Milwaukee St. 
Milwaukee, Wisconsin 53201 

Tell me about a through residence study: 
Electronics field Mechanical field 

2 -years or 4-years 

Name Age 

Address 

City, State 
L 

8 

7 

.1 

OCTOBER -NOVEMBER 1964 

VOLUME 17 No. 2 

RADIO -TV 
EXPERIMENTER . 

JULIAN M. SIENKIEWICZ Editor 
WA2CQL, 2W5113 

WILLIAM HARTFORD Assistant Editor 

JOSEPH D'AMATO Art Editor 

SID GREIFF Art Director 

ANTHONY MACCARRONE Assoriate Art Director 

ALBERT DE QUERQUIS Art Associate 

P. D. URBAIN Editorial Production Manager 
STEVE WEISMAN Production Assistant 

BETTY SCHNEIDER Art Production . Assistant 

CAROL CRISERA Art Production Assistant 

LEONARD F. PINTO Production Director 

JOHN MCGUIRE Assistant Adrertising Director 

CARL BARTEE Adrertistng Production Manager 

RENÉE MOELLMANN Asst. Adrertistng Production 
Manager 

STEWART S. JURIST 

FRANK A. TAGGART 

Circulation Promotion Manager 

Corer Art Director 

JOSEPH DAFFRON E reenl ire Editor, 
SA It Handbooks 

President and Publisher 
B. G. DAVIS 

Ererutire Vice President and Assistant Publisher 

JOEL DAVIS 
Vice President and Editorial Director 

HERB LEAVY 

II . ̀
s ! 

. 

RADIO -TV EXPERIMENTER, Vol.17, No. 2 07061, is published bi- monthly 
by SCIENCE & MECHANICS PUBLISHING CO., o subsidiary of Davis 
Publications, Inc. Editorial, business and subscription offices: SOS Pork 
Ave., New York, N. Y. 10022. One -year subscription Isis issuesl- 
$4.00; two -year subscription 112 issuesl- $7.00; and three -year 
subscription 118 Issuesl- $I0.00. Add 7Sc per year for postage g 
outside the U.S.A. and Conodo. Advertising offices: New York, 505 
Park Ave., PL- 2.6200; Chicago: 520 N. Michigan Ave., 527 -0330; Los 
Angeles: 6363 Wilshire Blvd., 653.5037; Southwestern advertising 
representative: Jim Wright, 4 N. Eight St., St. Louis, CH 1.1965. 

EDITORIAL CONTRIBUTIONS must be accompanied by return postage 
and will be handled with reasonable care; however, publisher assumes 
no responsibility for return or safety of manuscripts, art work, or 
photographs. Contributions should be addressed to the Editor, Rodio- 
TV Experimenter, 505 Pork Avenue, New York, New York 10022. 

COPYRIGHT 1964 by Science d Mechanics Publishing Co. 

RADIO -TV EXPERIMENTER 

n 

.t 



TRAINING 
FILM 

You also get the loan 

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

FREE! 
Send For 2 
Booklets Today! 

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 
prepares you at home - or in its well -equipped training centers - for 
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 help you prepare for a lot of brighter, more prosperous tomorrows. 
Send coupon for 2 FREE booklets today. 

Accredited Member of National Home Study Council 

EMPLOYMENT 
SERVICE 

All DeVry graduates can receive 
the help of our highly effective 
employment service wit 'tout ad- 

ditional cost. 

DeVry Technical Institute 

OCTOBER, 1964 

Chicago Toronto 
4141 Belmont Avenue 

Chicago, Illinois 60641 

I 

I 

LI 

I1 

DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago, III. 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. I am interested in the following opportunity fields 
(check one or more): 

Space & Missile Electronics Communications 
Television and Radio Computers 
Microwaves [ I Broadcasting 
Radar ri Industrial Electronics 
Automation Electronics U Electronic Control 

Name 

Address 

Age 
AAAAAA w, rir 

City- - - - Zone -- - -- State 

Check here if you are under 16 years of age 
Canadian residents: Write DeVry Tech of Canada. Ltd. 

970 Lawrence Avenue West. Toronto 19. Ontario 
2093 
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SOLDERING TIPS 
FOR HI-FI KIT BUILDERS 

HEAT WIRES NOT THE SOLDER 
Wires or leads will then become hot enough 
to melt the solder and it will flow into the 
joint. Never apply heat directly to the solder. 

USE PROFESSIONAL EQUIPMENT 
Virtually all radio and TV servicemen use 
Weller Dual Heat Soldering Guns. A Weller 
Expert Soldering Kit includes everything you 
need for strong, noise free connections. 

A Weller Dual Heat Gun is indispensable in 
electronic soldering. Heat and spotlight 
come on instantly when trigger is pulled. 
2 trigger positions let you switch instantly 
to low 100 -watt or high 140 -watt heat. Low 
heat prevents damage to components and 
prolongs tip life. High heat is ready when 
you need it. 
Kit includes gun in plastic utility case, 3 
tips, tip wrench, flux brush, soldering aid 
and solder. Model 8200PK $8.95. Weller 
Electric Corp., Easton, Pa. 

WORLD LEADER IN SOLDERING TECHNOLOGY 

10 

FEEDBACK 
J ulian M. Sienkiewicz, Editor 

WA2CQL /2W5115 

IF THE electronic hobbyist ever wondered 
where the local radio distributor browses 

for his parts. chances are it's in Chicago. It's 
at the "Parts Show," an annual event which 
recently brought together nearly 300 elec- 
tronic manufacturers and thousands of dis- 
tributors which stock their products. This is 
no glamorous event -like 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 
your 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 
the Conrad Hilton hotel were display booths 
bulging with the latest in capacitors and - 
that's right- stereo for your car. These are 
the products you can expect to find on the 
store shelves and see pictured in the mail - 
order catalogs. Several items should be of 
special interest to the consumer and hobby- 
ist. 

That stereo -in -your car was shown mount- 
ed in a mock -up of a car dashboard, with 
speakers dutifully positioned at the left and 
right. Essentially a tape system, it uses a 
small cartridge -type player, the same kind 
that failed to spark much interest for home 
use. But it looks practical for the automobile. 
The driver can easily shove a cartridge into 
a slot without looking. Slung under the dash, 
the player mechanism operates for an hour 
with a single cartridge (3' /a 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 

RADIO -TV EXPERIMENTER 
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This New Heathkif FM Stereo Tuner At $49.95... 

Plus ...This Heathkif 16 -Watt Stereo Amp At $39.95... 

Equals Complete Stereo Electronics For $89.90! 
Start With The New Heathkit AJ -13 Stereo Tuner! 
First you'll like the case with which it operates 

three controls -On /Off -FM- Stereo Selector ... 
a Tuning Control ... and AFC On -Off switch. What 
could be simpler? 

And yet, you enjoy a host of nsaxinsunt performance 
features like the built -in stereo converter ...auto- 
matic frequency control that locks -in all stations for 
quiet, drift -free reception ...a stereo indicator light 
that silently signals when stereo is being broadcast 
...large edge -lighted slide -rule dial for easy station 
reading ...easy flywheel tuning ...external antenna 
terminals ...plus point -to -point wiring and a pre - 
assembled. prealigned "front -end" for fast, simple 
assembly! Goes together in a couple of evenings! 
You'll Like The Modern Color Styling, Too! . . . 

mocha brown k beige steel cabinet with midnight 
black trim accents. 

Now Add The Heathkit AA -32 16 -Watt Stereo Amp- 
lifier with its 4 stereo inputs ... mag. phono, cer- 

amic phono. tuner Se auxiliary. Its clean, pure 
power response of ± I db from 30 to 30,000 cps at 

8 watts per channel! Its full complement of con- 

trols ... mono /stereo switch; a dual- concentric vol- 
ume control for adjusting both channels simultan- 
eously or individually: full -range tandem -type tone 

controls for simultaneous 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 

...beginners finish in just a few hours! Its attrac- 
tive styling...matches the AJ -13 Tuner. Its low, 
low price ... $39.95! 

Now Settle Back L- Listen! The sound's superb ... 
the operation simple ... the styling handsome ... 
the savings big! Discover why more people rely on 
Heath to take the high cost out of quality. Use the 
handy coupon R choose both units now! 

Kit Aí13, FM Stereo Tuner, 13 lbs. $49.95 

Kit AA-32, 16 -Butt Stereo Amp, 15 lbs.... $39.95 

r 1 
FREE HEATHKIT CATALOG 
See these and over 250 other exciting 
Heathkits available in easy -to -build kit 
form. Save 50% or more by doing the 
easy assembly yourself! Send for your 
free catalog today! 

L J 

L 

HEATH COMPANY, Dept. 19 -10 -2 

Benton Harbor, Michigan 49023 

Enclosed is $ plus postage. Please 

send model(s) 

Please send my Free Heathkit Catalog. 

Name 

Address 
(Please Print) 

--1 

City State Zip 
Pneestseec.IKaboNaue,eclroeeaw..matmalice. HF17012-I J 
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PRE 
GIANT NEW 1965 CATALOG 

7vers, 
Ffi 47 zoo, 

Rtip EIECOICS c», 
-.. .." . -.,.,w+,.. -`w' 

.911. !- 
100's OF BIG PAGES 

CRAMMED WITH SAVINGS 

BURSTEIN-APPLEBEE CO. 
Dept. 30, 1012 McGee Sf.. Kansas City 6, Me.. 
ID Rush me FREE 1965 B -A Catalog 
Name 

SEND 
FOR IT 

TODAY 

Address 
¡ FREE 

I City State _! 

Use it 

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. CAC F=r M 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 
of 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 corn- 
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 stereo. 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 
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Pick the course for your career... 

Electronics Technology 

A comprehensive program 

covering Automation, Com- 

munications, Computers, 

Industrial Controls, Tele- 

vision, Transistors, and 

preparation for a 1st 

Class FCC License. 

First Class FCC License 

If you want a 1st Class 

FCC ticket quickly, this 

streamlined program will 

do the trick and enable 

you to maintain and serv- 

ice all types of transmit- 

ting equipment. 

Electronic Communications 

Mobile Radio, Microwave 

and 2nd Class FCC Prep- 

aration are just a few of 

the topics covered in this 

"compact" program ... 
Carrier Telephony too, if 

you so desire. 

Broadcast Engineering 

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- 
ployer understands its significance. In your possession, an 
FCC 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 studjr is far and away the 
quickest, most economical way to prepare for the FCC 
License 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 ull tuition 
paymegta. 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 

Cleveland, Ohio 44114 

OCTOHAR, 1964 

Arrredhted NIrmber 

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

Mail Coupon TODAY For FREE Catalog 

L 

Cleveland Institute of Electronics 
1776 E. 17th St., Dept. I. 
Cleveland, Ohio 44114 

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

CHECK AREA OF MOST 
INTEREST- 

Electronics Technology 

OIndustrial Electronics 

Broadcast Engineering 

Your present occupation 

Name 

How to Succeed 
in Electronics 

D First Claw FCC License 

DElectronic Communications 

ID Advanced Engineering 

(please print) 

Address 

Age 

City State Zip 

Approved for Veterans Training under Korean GI Bill. EX-9 
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1 1,000 DIRECT TUBE SUBS 

B 

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. 

SUBSiI1U1ES 

All tubes suggested for 
substitution have charac- 
teristics similar to those 
they are to replace, FIT 
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 
The only COMPLETE 
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 O.E., Boeing, Sig. 
Corps Schools & many research organi- 
zations. Quantity prices on request. 
Guaranteed Money Back in 5 days if Not Satisfied 

RUSH COUPON NOW! 

V 

1 25 
ost- 
pa,d 

N. D. CISIN, Conult,nq Enqneer, Dept. RE.? 
Amagansett, N. Y. 
Enclosed find sl.2 5. Rush "11,000 DIRECT TUBE SUBS.' 

Name 

Addrecs 

City Zone State 

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, Illinois 60614. 
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"fair trade" pricing of hi -fi equipment. 
CATV, 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 stereo 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 
AMAZING OFFER... 

YOUR CHOICE 

1B3- 1G3- 1K3 -1J3 

FREE 
HURRY OFFER EXPIRES 

OCTOBER 31, 1964 

BRAND NEW TUBES 

up 

to 

ONE YEAR GUARANTEE 
Rad Tel will replace any tube that does nut gwe 
of flclent pertcrntanCe far 1 year frum date of purchase 

ONE TUBE FREE 

1B3- 1G3- 1K3 -1J3 
with the purchase of every 10 Rad Tel Quality 

BRAND NEW TUBES 

00 YPE 

/Off* 

Nanurectura, 
Sugge.rW 1s1 Pr,ce 

elnlINNINS 

r,r. 

"° 
.i 

i 

EACH TUBE INDIVIDUALLY & ATTRACTIVELY 

BOXED & BRANDED RAD -TEL 

Qty. Type 

_024 
_1AX2 
_113 
_1DN5 
_163 
_1J3 
_163 - 1 R5 
_155 
_1T4 _I US 
_1X21 
_2AF4 
_3ALS 
-3AU6 
_3AV6 
_38C5 
_3BN6 
_3BU8 
_3BY6 
_3826 
_3CB6 
_3C56 
_3004 - 3066 
_3076 
_3G6S 
_304 
_354 
_31/4 
_41127 _ 4C56 
_4076 
-4GM6 
_SAMS 
_SANS 

Price 
.79 
.62 
.79 
.55 
.79 
.79 
.79 
.77 
.75 
.72 
.65 
.02 
.96 
.46 
.54 
.42 
.63 
.75 
.70 
.58 

.56 

.56 
5S 
.85 
.60 
.54 
.99 
.63 
.75 
.63 

1.01 
.61 
.55 
.60 
.79 
.90 

Qty Type 

SAGS 
SATS 

_5867 
_5807 - 58RB 
_SCG8 - SCLB 
_SCO6 _ SEAS - 5EÚ8 - S16 _ 518 
_5U4 - SUS 
_5V6 - 5X8 
_5Y3 
_6ÁB4 
_6ÁC7 
_6ÁF4 
_6AG5 
_6ÁH4 
_6ÁH6 

6A6S - GALS 
_GAMS 
_6Á0S 
-6ÁS5 _ 6AT6 

CATO 
6A U4 
6AÚ6 _ 6AU8 

_6/186 
_6AWO 

Pict 
.54 
.83 
.86 

1.01 
.83 
.01 
.76 
.84 
.80 
.00 
.72 
.66 
.60 
.84 
.56 
.82 
.46 
.46 
.96 

1.01 
.70 
.01 

1.10 
.95 
.47 
.78 
.53 
.60 
.49 
.06 
.85 
.52 
.87 
.41 
90 
66 

Str Type 

-6AX5 
_68A6 
_6BC5 
_68C8 
_6gE6 
_6gF5 
_6BF6 
_6006 
_68H8 
_6016 
_6817 
_6B67 
_6BL7 
_6BN6 
_6806 
_6807 
_6BU8 
_613X7 
_6BZ6 
_6827 
-6C4 
_6CB6 
_CLOG 
_6CG7 _ 6C GB 
_6C LS 

--6C M7 
_6CN7 
_6C08 _ 6CR6 
_6C56 
_6CS7 
_6CU5 
_6CU6 
_GC TS 
_6CYI 

Ante 
.74 
.50 
.61 

1.04 
.SS 
.90 
.44 

1.70 
.98 
.65 
.79 
.85 

1.09 
.74 

1.12 
1.00 

.70 
1.11 

.55 
1.03 

.45 

.55 
1.51 

.61 

.80 

.79 

.69 

.70 

.92 

.60 

.57 

.69 

.56 
1.06 

.70 

.71 

Qtr Type - 60A4 
_60E6 
_60 G6 

6D18 
_60116 - 60N6 - 6006 
_60T5 
_6076 
_6078 
_6EA8 
_6EB5 
_6EB8 
_GEMS 
_GEM] 
_6EUS 
_6EV5 - 6EW6 
_6EY6 
_6F 67 _ 6F V8 
_6GH8 
_6G6S 
_6666 
_601(0 
_6H6 
_615GT 

616 

Price 
68 
Cl 

.62 
1 21 

.59 
1 55 
1.10 

.RI 

.53 

.94 

.79 

.73 

.94 

.77 
.82 
79 

.75 
57 

.75 

.69 

.79 
80 
.61 

.79 

.94 

.58 

.S1 

.71 

_666 .6J 
6S4 52 

_6SA7GT 99 
_651(7 1 02 
_6517 .88 _ 65M7GT 95 
_65L7GT 84 
_6597 65 

CHEATER CORD se, whr ltoD or SnOM. 

6 It., No. 154 29e ea. lots of 3 - 251 ea. 

TUBE SUBSTITUTION BOOK 
I /ver ) I OUA, I 

,ubsttr,ie, 
u Only all IUS.vr I erIery Ur 

ele. Thin tube equivalents 
fur USA rire true tubes - Substitutes fw luange tubes 
Picture tubes. newer motels 
Pliure luDes. 01411 Mullet,. 

. -- transIstul replut ements 
AlnryNavy. V 1 subsUtules 

RAD -TEL TUBE CO T AND HI-FI 

RADIO 

55 CHAMBERS STREET. NEWARK, NEW JERSEY rl I DEPT RTV 

TERMS 25 °. depeslI must accompany all orden. balance C 0 0 Orders under S 

add SI handbng charle plus postage Orders ere, SS pl is postage Apple, 8 tub 

per 1 lb 5,61.1? le pier sale No COO s outside coi llnental U S 

OCTOBER, 1964 

RAD -TEL TUBE CO. NOT AFFILIATED WITH ANY 

OTHER MAIL ORDER TUBE COMPANY 

Qty Type 

_6507GT 
_614 
._6T0 
_6Úg 
_6V6GT 
_6W4 
_6W6 
_6X4 
_608 
_TAB 
_TAUT 
_7EY6 
_714 
_BAUS 
_SAWS 
_8005 
-BC 67 

0CM 7 

_BCN7 
_OCS7 
_8EB8 
_BFO7 
_9CLB 
_IICY7 
_l2A4 
_l2AB5 
_I2AC6 
_12ÁD6 
_12ÁE6 
_12ÁE7 
_12ÁF3 
_I2AF6 
_l2Á16 
_12ÁL5 

Price 
94 
.99 
.85 
.03 
.54 
.61 
.71 
.41 
.80 
.68 
.65 
.75 
.69 
.90 
.93 
.60 
63 
.70 
.97 
.74 
.94 
56 
.79 
75 

.60 

.60 

.5S 

.57 

.50 

.94 
73 

.67 

.62 
47 

Qty. Type 
_12ALB 
_12ÁO5 
_12ÁT6 
_12AT7 _I 2AU6 
_12ÁU7 

2AV6 
_12ÁV7 
_12A04 
_12AX7 
_12AY7 
-12A27 
_1204 
_121306 
_l26E6 
_12BF6 
_12BH7 
_12131(5 
_12BL6 
_12606 
_12BR7 
_12BV7 
_12897 
_12027 
_1X1(5 
_12CR6 
_12CUS 
_12CÚ6 
-12CX6 
_12134 
-120E8 
. 120E1 
_12006 
_12057 

Price 
.95 
.60 
.SO 
.76 
.11 
.61 
1 
.02 
.67 
.63 

1.44 
.86 
6S 
.50 
.53 
60 
.77 

1.00 
S6 

1.16 
.74 
.76 
.77 
.86 
.56 
.67 
.58 

1.06 
.54 
.69 
.83 
88 

1 04 
.04 

Qty. Type 

_120TS 
_120T7 
_120T8 
_120W8 
_12026 
_12EDS 
_12EG6 
_12E66 
_12EL6 
_12E26 
_12F8 
_12FA6 

Price 

.76 
.79 
.78 
.89 
.62 
.62 
.62 
.62 
.50 
.S7 
.66 
.79 

_12FM6 .50 
_12FR8 .97 
_12FX6 .90 
_126C6 1.06 
_1218 .64 
_1265 .75 
_12L6 .73 
_125F7 .69 - 1251(767 .95 
_125L7 .80 
_125N7 .67 
_12567GT.91 
_12U7 .62 
_12V6 .63 - 12W6 .71 
_12X4 .47 

_17AX4 .67 
_17006 1.06 
_18FW6 .49 
_16FX6 .53 
_16FY6 .50 

ORDER TYPES NOT LISTED 

Qty. Type Price 

_19AU4 
_19806 - 19EAS 
_19T8 
_21EX6 
_25AX4 _ 25C 
_25CAS 
_25C06 
_25CÚ6 
_250N6 
_25EH5 
_29L6 
_25W4 
_32E75 
_33C5 
_3516 
_35W1 
_3525 
_36AM3 
_5085 
_S0C5 
_SOEHS 
_S0L6 
_70L7 
-sv7n 
_107 

.87 
1.39 
.79 
.85 

1.49 
.70 
.53 
.59 

1.52 
1.11 
1.42 

.55 

.57 

.130 

.SS 

.S1 

.60 

.42 

.60 

.36 

.19 

.53 

.55 

.61 

.97 

.05 

.75 

OUR 
i 6th 

YEAR 

FREE 
I Send For New Tube 8 Parts Catalog 

Send For Trouble Shooting Guide 

Fast. Dependable service - Senin1 direct by mail ter ever IS years 
I Total 

1 

RAD-TEL Tube Co. Tubes s 
1 Dept. RTV Total 

Part (S) S 

55 Chambers Street Postage 5 
1 Newark, New Jersey 07105 Grana 
I Total S 

1 ENCI USED IS S Please rush order. _ TUBE SUBSTITUTION BOOM, No 197 1 25 EACH 
I S END: _Cheater Cord 291 ea tots of 3 - 25c ea .154 
I Orders under 5500 - Add 51 UO nandung charge plus postage. 

FREEI 

I 
Send FREE Tube and Parts Catalog 

r.l Send FREE Trouble Shooting Guide 

NAME ... . 

I ADDRESS 

I_C -T _ ZONE STATE 

1.5 



WRITE 
NOW FOR McGEE'S 
1 
SENT FREE 
" CA TA L O G 
1001 BARGAINS IN 

SPEAKERS -PARTS -TUBES -HIGH FIDELITY 
COMPONENTS -RECORD CHANGERS - 

TAPE RECORDERS -KITS- 
EVERYTHING IN ELECTRONICS 

r McGEE RADIO CO. 
1907 McGee St. 
Kansas City 8, Missouri 

SEND 1964 McGEE CATALOG 
NAME 
ADDRESS 

CITY ZONE.... STATE 

(LEST IB BUYS 1H 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 III Sale $189.95 
BONUS -10 PAIRS OF CRYSTALS -FREE 
AC POWER SUPPLY $ 29.95 

All sets equipped with t'hannell 11 crystal -specify your eholte 
of channels in FIRKK Crystal offers. All sets shipped REA 
(shipping charges rvdlectl. Send cheek or money order; sorry. 
no ('(II)',.. 

Enclose this ad with your order- receive additional 
FREE GIFT! 

SEND FOR GIANT NEW 1964 CATALOG -FREE 
GROVE ELECTRONIC SUPPLY COMPANY 

4109 W. Belmont Ave. Telephone. 
Chicago, III. 60641. (Area 312) 283 -6160 

DOUBLE PAKT BONUS 
FREE POLY PAK Include,.: 

WORTH Transistors 
Diodes $' 0 RectlOers 

Knobs 
Condensers 
Coils 
Etc. etc. 

2.r,r fnr handline 

SALE 
$1 FREE: YOUR CHOICE 

u OF ANY S1 POLY PAK 

S LISTED BELOW FREE 

BOTH FREE WITH ANY $10 ORDER 
WORLD FAMOUS POLY PAK KITS, BRAND NEW PARTS 
I J 6 'Teas' Epoxy, 750 s 
LJ mil. OUOV clifier.. 1 

2 40 -Watt Transistors sl 2N174 style. T036 case 

L., 25Toµ NatR'ctihrs750 
ma. silicon untested s1 
a 'Tiny' 20-Wan Tran- si 'trs.:.N t lIABayusl,pnp 
25 Glass Silicon Di- s LJ odes, subminiature.. 1 
lao RCA Phono Plups-'n S 
J k sets. tmlera -amps. 
S 

51 
I neetrf< 

11 2G 07 pnp lmnainlnrs 1 

mmf 
Disc Condensers, 

197 to OS mf to IKt' 51 
60 Tube Sockets, s1 plugs. receptacles. etc. 10 Panel Swi s m1er,,, rotary, puwel 1 
25 'Epos,' litigan LJ diodes 750 mil, axial s1 

60 Ni -Q Res'trs, lis. 1, 5 1 2 w to l meg. 5a , too 
E0 Terminal Strip 1 

W 8 lugs, 
s, 

aoatd.... s1 
i1 60 Cenmi< Cond'n, IJ discs npo'e to .05mL s1 
n S Sun Batteries. to 1l2' lite sens. pro). s1 

100 Nlf Wafters, Si assorted soul r too ri 10 RaytheonCK722 
s1 translators. pnp 

25 Tnntostor e pnp. s untested, TO5 case 1 

U 
100 Printed Circuit 
l'arts, 550.00 value. 
25 Germanium D'odes, 
1534, 1N48,1R80,eq. 

4 Transistor Trans- 
formers, worth 215. 
10 Tantalum Ela<tro- 
lytics, td. values. 
10 Power Transistor. 
10W. untested 

1.__[ 
3 20 -W. Tnnt , pnp. stud.C13S,2N13711 

I-1 40 World' Smallest LJ remiss. I IOW..', i 1.s. 2 25 -Amp Silicon Stud rectifiera, Rood hay 
40 Precision Reus . 

. 1, 2W. Ici 
30 Power Resistors, 
to 50W. to 10K ohms 
SO Mica 
asst. slivers too 
10 Volume Controls 
to 3 meg., switch too 

10 Transistor Ele<tr5- 
lytics, 10- to -1OO mt. 

1 1 

S25 Surprise, wide 
radio.n.ts assortment. 
50 Coils 'n' 
tif, it ose. peaking. etc. 35 Two Wafters, re. 
sisters. , r ton.. 3 23W , Trans.s- 
tors, or eq.. TO3 case 

50 One Watt Resistor. 
ninny 

3 300MC Transistors si Li 60 Tubular Condens- ;NI 264 T05 case... ers to .5511 lo IKV. . 

sl 
si 
sl 
sl 
si 

sl 
sl 
sl 

si 

si 

si 
si 

si 
Si 
Si 
si 

Si 
si 
s1 

FREE! Gan 
SAT AI TERMS. Terma: Include postage. 

mg. at. per pnk 111.. 

POLY P A K S P..0i.ynBnOle?d4.2Lass. 
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BOOKMARK 
130_4.4). 

ELECTRONIC 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. 

r>EaaRt.i4.ilti 
l'raA Sind i ti t 4r,tr 

'j'h 4-4rr' 

128 pages 
Soft cover 
52.50 

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 
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ANEW WORLD OF OPPORTUNITY AWAITS YOU WITH 

N.T.S. ALL-PHASE HOME TRAINING IN ELECTRONICS 

You can install and maintain elec- 

Ironic circuitry in missiles and rockets 

...specialize in micro waves, radar 

and sonar 

You can succeed in TV-Radio Commu- 

nications ...prepare tor F.C.C. 
License, service advanced satellites 
for industry and defense. 

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. 

Asa result, the N.T.S.-Trained Technician can move ahead faster, in 

any direction - from TV-Servicing to Radio Communications to Space - 

Missile Electronics and Automation for industry and defense. You can 

go wherever pay is highest and opportunity unlimited. 

Electronic circuitry, for example, is one of science's miracles that is 

basic to the entire field of Electronics. It is used in satellites, com- 

puters and space capsules as well as in today's television sets and 

high fidelity equipment. N.T.S. shows you how to service and repair 

electronic circuitry for all electronic applications. 

YOU WORK ON MANY PRACTICAL JOB PROJECTS. 

You build a short -wave, long -wave superhet receiver, plus a large - 

screen television set troni 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 Multiteste, 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 

It you wish to take your Electronics -TV -Radio training in our famous Resident 

School in Los Angeles - the oldest and largest school of its kind in the world - 
write for special Resident School catalog and information, or check coupon. 

NATIONAL SCHOOLS ° M1;.'«' 

muelo wiDE TRAINING SINCE 1v05 
h" 

wlri 311111'r Ytlu .GOG 50 Figueroa Si LW Angeles 77. Calif 

OCTOBER, 1964 

You can service and repair the elec- 

tronic "brains" of industry - com- 
puters, data processing, and other 
automation equipment. 

You can become a highly-paid TV 
Radio Technician, an electronics field 
engineer, or succeed in your own 

sales & service business. 

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. 

T:g9o MAIL COUPON NOW FOR FREE 

BOOK AND ACTUAL LESSON! 
NO OBLIGATION. 

NO SALESMAN WILL CALL. 

NATIONAL TECHNICAL SCHOOLS I, 
WORLD -WIDE TRAINING SINCE 1905 

National Technical Schools, Dept. RKK -N 
4000 S. Figueroa St., Los Angeles 37, Calif. 

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

Address 

City Zone State 

Check it interested ONLY in Resident Training at L.A. 

,41igh school home study courses also oltered. Check for free catalog. --- -- - -ate -- MI awe 

1 
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MINIATURE DIGITAL COMPUTOR ONLY $498 
Memorizes, Multiplies, Stores Facts 

DIGI -COMP I 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 

Teach It - 

multiplying. It also shifts. 
complements, carries, memo. t0 Program Problems fires, counts, compares and see. 
quenees. It 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, 
etc. Ingeniously designed in plastic. this mechanical analog of a binary computer is 12 "x3'4 "x4 ", and is 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 aid. Only $1.98 and G.)C ohp,). rhua. .t1O. \'8t HICK fi P.IH IVTER 
Royal Advertising Corporation Dept. 374 Lynbrook, N. Y. 

ASSEMBLE THIS ALL BAND BATTERY SHORT WAVE RaD!0 FOR S9 95' J--. LISTEN AROUND THE. WORLD -UP TO 12.- 000 MILES AWAY! Ships. Aircraft. Voire of 
'4 America, Russia, London, Australia, Amateur. Cit Izens. Police- Also t'SA Broadcast. 5 WAVE 11ANOS. 1/ W 40 MC. Calibrated tan. 

H1l1ff dial. WI. ofyy 3 lbs. NOW' HEAR 7'llk: 
SEND 

. W'ORI.D TALKING DAL' i1R Nlf:l l'r: SEND ONLY $2.00 crash. irk. m,,., and pay 
lananan 57.1)5 ('OU postage or and $9.93 

ahoP.P. 
delivery. complete Ducir Rit as ..5. Free Broadcast Coil and Plastic Caw if ter nu" Ava il only frein 

Westsee rn Radio, Dept. R410, K. . Reh,. 

NEW BOAT PLANS 
CATALOG 

This heavily illustrated catalog of boat 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 -Croft 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. 

102 

Name 
(Please print) 

Address 

City State Goode 
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FREE C 
- OF THE WORLD'S FINEST 

ELECTRONIC GOV'T 
SURPLUS BARGAINS 

HUNDREDS OF TOP QUALITY 
ITEMS -Receivers. Transmitters. 

Microphones, Inverters, Power Sup - 
p11es, Meters. Phones. Antennas. In- 
dicators. Filters. Transformers, Am- 
plifiers. Headsets, Converters. Control 
Boxes, Dynamotors, Test Equipment, 
Motors, Blowers, Cable, Beyers, 
Chokes, Handsets. Switches, etc.. etc. 
Send for FREE Catalog -Dent. 26. 

FAIR RADIO SALES 
2133 ELIDA RD. Box 1105 LIMA, OHIO 

BOOKMARK 
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. Sans & 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 

tttstAOr gg17EMT 

APPtICAiIOMS AMO EMOIMEERING 

OATA 

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- 
tery 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- 
erate 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 make up the finest 
complete TV- radio -audio servicing self -train- 

RADIO -TV EXPERIMENTER 



BUILD 20 RADIO 
CIRCUITS AT HOME 

with the Deluxe 
PROGRESSIVE RADIO "EDU -KIT "® 

A Practical Home Radio Course 
Now Includes 
* 12 RECEIVERS 
*3 TRANSMITTERS 
*SQ. WAVE GENERATOR * SIGNAL TRACER 
* AMPLIFIER 
* SIGNAL INJECTOR 
* CODE OSCILLATOR 

only 

* No Knowledge of Radio Necessary 

* No Additional Parts or Tools Needed 

* EXCELLENT BACKGROUND FOR TV 

* 
* Sold In 79 Countries 

SCHOOL INQUIRIES INVITED 

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

The "EduKit'' often you an outstanding PRACTICAL HOME RA010 COURSE at a 
rock -bottom price. Our Kit Is designed to train Radio A Electronics Technicians, making 
use of the most modern methods of home training. You will learn radio theory, construe. 
tien practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL. 

You will learn how to build radios. using regular schematico; how to wire and solden 
In a professional manner: how to service radios. You will work with the standard type of 
punched metal chassis as well as the latest development of Printed Circuit chassis. 

You will learn the basic principles of radio. You will construct. study and work with 
RF and AF amplifiers and oscillators. detectors, rectifiers, test equipment. You will learn 
and practice code. using the Progressive Code Oscillator. You will learn and practice 
trouble- shooting, using trhe Progressive Signal Tracer. Progressive Signai Injector. Pro- 
gressive Dynamic Radio t Electronics Tester, Square Wave Generator and the accompany. 
Ing Instructional material. 

You will receive training for the Novice, Technician and General Cl of F.C.C. Radio 
Amateur Licenses. You will build Receiver, Transmitter, Square Wave Generator, Cod 
Oscillator, Signal Tracer and Signal rejector circuits, and learn how to operate them. You 
will receive an excellent background for television, HiFi and Electronics. 

W Absolutely no previous knowledge i of radio or science is required. The "EduKit" is 
the product of many years of teaching and engineering experience. The '[du -Kit will 
provide you with bask education in Electronics land Radio, worth mealy times the low 
price you pa . The Si nal Tracer alone is n worth e than the rice of the kit. 

THE KIT FOR EVERYONE 
You do not need the slightest background 

In radio or science. Whether you are inter- 
ested in Radio & Eletronics because you 
bant an interesting hobby. a well paying 
usiness or a lob with a future. you will find 

the 
anyauthousandsw of Isndividuals sr of all 

ages and backgrounds have successfully 
used the "Edo -Kit" In MOre than 79 coun- 
tries of the world. The "Edu -Kit" has been 
carefully designed, step by step. so that 
you cannot make a mistake. The 'Edu -Kit" 
allows you to teach yourself at Your own 
rate. No instructor Is necessary. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Kit" Is the foremost educational radio kit In the world. 

nd Is universally accepted as the standard In the field o1 eletironiCs training. Toe "Edo- 
Kit" uses the modern educational principle Leant by Doing." Therefore you construct. 
learn schematics, study theory, practice trouble shooting -all In a closely integrated pro - 

arsYrolu begin by examining the various r dio "pparrttsgooft the EduKit." You en learn the 
function, theory and wiring of these parts. Then you build a simple radio. With this first 
set you will enjoy istening to regular broadcast stations. learn theory, practice testing 

and trouble shooting. Then you build a more advanced radio, learn more advanced theory 
and techniques. Gradually. In a pr Iva manner, and at your own late, you will 
find yourself construtinlf ore advanced multi-tubs radio circuits, and doing work like a 

uufesclonai Radio Teehn clan. 
D r Included in the 'Generat Coursa are Receiver, Transmitter, Code Oscillator, Signal 

"breadbord 
Square x Wave Generator and nad Injector Circuits. 

constructed ted abysm eans of professional 

..Printed 
and eCirteite o metal "rassit. 'plus tee 

circuits, 
re method radio construction r known 

U "Prined CireYHr 
n 

These circuits operate on our re. ular AC or DC house current. 

THE "EDU -KIT" IS COMPLETE 
ou w rep. ve a i parts and instruct ons necessary to build twenty different radio and 

electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, earl - 
able, electrolytic, mica, ceramic and paper dielectric tow , resistors, tie strips. 
hardware, tubing, punched metal chassis, Instruction Manuals, hook -up wire, solder, 
selenium rectifiers, roils, volume controls and switches, etc. 

In addtion, you receive Printed Circuit materials, including Printed Circuit Chassis. 

special tube sockets, hardware and instrution You also receive useful set of tools. a 

p ¡oval electric moldr ¡ng iron, and a selfpowered Dynamic Radio and [lectron.cs 
Tester The "Ed -K t" also includes Code Instructions and the Progressive Code Oscillator. 
in addition to F.C.C. Radio Amateur License training. You will also receive lessons for 
servicing with the Progressive Signal Tracer and the Progressive Signal Injector, High 

Fidelity Guide and a Quiz Book. You receive Membership In RaditeTV Club. Free Consulta- 

tt,eCe Everything 9 of 
Merit ago iu: unt Privileges. You receive all parts, tools. 

nstruetron 

PRINTED CIRCUITRY 
At no Increase in price. the "EduKit" 

now includes Printed Circuitry. You build 
e Printed Circuit Signal Injector. a unique 
servicing Instrument that can detect many 
Radio and TV troubles. This revolutionary 
new technique of radio construction Is now 
becoming popular in commercial radio and 
TV sets. 

A Printed Circuit is a special insulated 
chassis on which has been deposited a eon 
ducting material which takes the place of 
wiring. The various parts are merely plugged 
in and soldered to terminals. 

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

OCTOBER, 1964 

FREE EXTRAS 
SET OF TOOLS 

SOLDERING IRON 
ELECTRONICS TESTER 
PLIERSCUTTERS 
VALUABLE DISCOUNT CARD 
CERTIFICATE OF MERIT 
TESTER INSTRUCTION MANUAL 
HIGH FIDELITY GUIDE e QUIZZES 
TELEVISION BOOK RADIO 
TROUBLE SHOOTING BOOK 
MEMBERSHIP IN RADIOTV CLUB: 
CONSULTATION SERVICE FCC 
AMATEUR LICENSE TRAINING 

e PRINTED CIRCUITRY 

I SERVICING LESSONS I 
You will learn troubleshooting and 

will practice repairs 
progressive the sets t amt 

you construct. You will learn symptoms 
and causes of trouble in home. portable 
and 
use the ppprofessional Signal Tracer.. the 
unique Signal Injector and the dynamic 
Radio i Electronics Tester. While you 
are learning in this practical way. you 

lob for will 
your 

be 
lrlends 

to do eighborsa and charge 
fees which 

and 
far the price of 

the .EduKit... Our Service 
will help YOU with any technical prob 
lems you may have. 

FROM OUR MAIL BAG 
J. stataitis. of 25 Poplar Pl.. Water 

bury. Conn.. writers: I have paired 
ma several sets 

money. The "tor EduKit fil paid 
for itself. 

I 
was ready to spend 5240 for a Courte. 
but I found your ad and sent for your 
Kit." 

Ben Valerie. P. O. Box 21. Magna. 
Utah: "The Edu -Kits are wonderful. Here 
I am sending you the questions and also 
the answers for them. I have been In 
Radio for the last seven years. but like 

to to work "Testing 
Kits and like len 

toyed every minute I worked with the 
k different ts: the Signal Tracer works 

feel proud of becoming a member 
that 

RadiceTV Club." 
Robert L. Shoff. 1534 Monroe Ave. 

drop ltltlnyyouq a few lines to "say "that I re- 
ceived 

adbargain cawas er 
really at such 

a low price. I have already started e 
pairing radios and phonographs. MY 
friends were realll(y surprised to see me 

into the 
Tester that comes 

The 

trouble. 
is there Is any to and finds 

i - - -- UNCONDITIONAL MONEY -BACK GUARANTEE -- -I 
ORDER FROM AD- RECEIVE FREE BONUS 
RADIO & TV PARTS JACKPOT WORTH $15 

L 

Send "Edu -KIt" postpaid. I enclose full payment of $26.95. 

Send "Edu -Kit's C.O.D. I will pay $28.95 plus Restage. 

D Rush me FREE descriptive II concerning "EduKit." 

Name 

Address 

PROGRESSIVE "EDU- KITS" INC. 
¡ATT. S. GOODMAN, M.S. in ED., PRES.I 

1186 Broadway, Dept. 521NN, Howlett, N. Y. 
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Can You Solve This Equation in One Step? 

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

Solve the most complex math problems E"o' "°''"9 
-cube roots -logarithms quickly, easily, w is RY1e 

The perfect answer for the electronic t,en. -owt,v 

hobbyist, designer, engineer. Not a toy $ but a truly professional tool. Work like T 
the pros with the Alsynco Rule. 
Bonus offer! Self -teaching illustrated course on slide rule 
technology regularly $2.00. With slide rule only 84.95 ppd 
No C.0 D. Send post card for tree literature. 
Alsynco R.T.E. -7 171 5. Main St., Natick, Mass. 

00 

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 and priced at $16.75 each. 
SPECIAL It 4225 POSTAGE PAID 
CLOSE -OUT 1' 
PRICE ONLY .. EACH NO C.O.D.'s 

CAPITOL COMMODITIES CO. INC. 
4757 N. Ravenswood Ave., Chicago 40, Illinois 

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 payment of your classified ad in Science and Mechanics. Send $1 now to Science 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 IHSI, 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 
250,000 and 400,000 VOLTS 

PLUS NEW SUB -MINIATURE 
Complete Kits 

150,000 VOLT MODEL $27.95 PP. 
250,000 VOLT MODEL 32.95 PP. 

Also Plastic Materials for: 
REPULSION COIL $ 4.00 
MINIATURE TESLA COIL 21.00 
SOUPED UP TESLA COIL 24.00 
WIMSHUBST STATIC MACH 20.00 
TURBO GENERATOR KIT 4.25 
OPAQUE PI1OJELTOR 4.50 
WILSON CLOUD CLAMBER 9.50 
SUB -MIN. GENERATOR ....LOS t 4.95 
VACUUM CHAMBER KIT..9.o0 4l 11.541 

FOREST PRODUCTS, INC. 
D ept RT -45 145 Portland 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. 

tl 

A1tt1EV'AftGt9 

624 pages 
Hard cover 
$11.95 

Radio circuits are treated one stage at a time, 
each 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 receivers, and other special types of 
sets. This well prepared volume is a must 
for your service bench. Your of Bookworm 
suggests that you write to the McGraw -Hill 
people and ask for literature on their "TV, 
Radio and Audio Servicing Course." It'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 
searching questions and answers are given 
about the major role electronics plays in our 
daily lives. The author, William C. Vergara, 
interprets the wonders of electronics for the 

RADIO -T EXPERIMENTER 



The meter is a marvelously sensitive 

and accurate instrument." u. S. Camera 

$3695 IN KIT FORM 

Here is a precision instrument that 

meets the highest standards of any 

meter available today. The S &M A3 
uses the newest cadmium sulfide 

light cell to measure light levels 

from 0 to 10,000 foot lamberts at 

ASA speeds of 3 to 25,000. It is 

successfully used with movie or still 
cameras, microscope, telescope -as 
well as 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- EVSLV settings. Large (41/2 ") 
illuminated meter, paper speed con- 

trol knob for use with enlargers and 

now has a new battery test switch. 

SCIENCE 8 MECHANICS - KIT DIVISION 

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 I am not completely satisfied, I may return the 

meter within 10 days for a complete refund. 

No. A -3 . No. A -3 

in kit form - $36.95 assembled -$41.95 
G 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. 

78 

NAME 

ADDRESS_ 

CITY 70NE STAT 

OCTOBER, 1964 

(Please print) 

BIG MONEY 
IN THE GORNERSf 

THE WORLD 

IN 

TELEVISION. 

ELECTRONICS - 

RADAR 

SONAR 

C H R I STY'S MOST 
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 

too!), 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. 

CHRISTY TRADES SCHOOL Dept. T -1011 

3214 West Lawrence Ave., Chicago 25, III. 

Send me without cost or obligation two FREE lessons, 

new 24 page illustrated book and Pay Later Form. 

Name __- ___ -___ Age __.. -. 

Address. 

City 

O, 
Zone. _. State 
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Fill In 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. 

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

532 S. Forge Street Akron, Ohio 44308 

NÄT!ON WIDE TUBE ca, 

For a type 

TUBES 
ANY TYPE NOT 

LISTED MAY ALSO 

ßE ORDERED 
AT 

33: each. 
pct l00! 

1 YEAR 
ARATEE 

ON 
GUALL 

N 
TUBES 

I ndl s un1lly bored 
CODE 

BRANDED D 

024 
1A7 
183 
185 
1K3 
1L8 
1ws 
IRS 
155 
IU4 lx2 
2CW4 
2054 
20V4 
3526 
30T6 
3V4 4 7 Saa 
5J8 
574 
5X3 
6A7 6A8 
6AC7 
6AF4 
61105 
61184 
6AL5 
6AM8 

BANB 615 
BAppS 616 
8AU4 6K6 
6AU6 65A7 
BARS 65C7 
6AV6 6567 
6AW8 6507 6AX 8587 
6BA6 65J7 
6BCS 6567 
68E6 
6886 
6557 
6BL7 
6E166 
65Q5 
6568 
8867 
6C4 65L7 
scan 6567 
6C06 8507 
8C07 6U3 
6CM7 BU8 
8C75 I 666 
8011 6W4 
80E8 6W6 
BDKB 654 
8506 
6054 
6064 

7As 
757 
756 
758 
7CS 
7E6 

'7aF7 V' 4 
SAWS 

FREE RCA 
CHEATER CORD 
with every 
order of $10 

BCG7 
9AU7 
100(7 
11CY7 
121108 
12AF8 
121177 
1211V8 
124X4 

12AÚ7 
12587 
12858 
1211E6 
12587 
12877 
12C5 
12C AS 
12L8 
1255 
12557 
12507 
12SK7 
12507 
12W6 
18FY6 
156%8 220[ 
25L8 
25Z6 
32L7 
3055 
SOCS 
SOLO 
117L7 
11723 

2S¢ SPECIAL 
NO limit on this list 

Order any quantity 15 28 S6 154 Z7 71A 
116 38:44 76 
6C6 43 77 606 47 54/6Z4 24A 56 55 
2525 57 

Free Postage in 
USA 
Add 5o0e 

por a a 
d 

O1 

onn 
. 

orders under 65. 
n 

end 25% deposit on COD orders. 
nnn pxé on 

on 
Inn Ä forfin A,r. 

Money refunded In 5 days 
If not completely satisfied 
tubes are new, used or sec- 
onds are su marked 

Send for special details on salt -sere. 
Ice tube testers and CRT rices 

NATION WIDE TUBE CO. 
406 HARRISON AVFNIIF, HARRISON. NI 6V II RSFY HIC 847; 
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BOOKMARK 
non -technical reader in his book, Electronics 
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 electronically ?, Can noise banish 
pain ?, Do fish use electronic radar ?, What 
is an ion rocket ?, and many others. Your 
of 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 John Wiley & 
Sons, Inc. and is the original work of William 
A. Stanton of Orange Coast College, Cali- 
fornia. The text, Pulse Technology, is a prac- 
tical treatment of laboratory- tested pulse 
circuits, including computer topics closely 

roise 

¡echoolooY 

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 
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EXPERIMENTERS AMATEURS HOBBYISTS Save real money on radio parts. Write today 

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

Itt i .A% 
c Ir. 

it'. t 

JOE PALMER 
ELECTRONICS 

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. 

P.O. BOX 6188 CCC 
SACRAMENTO, CALIFORNIA WRITE TODAY FOR FREE CATALOG 

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 
transferred to wood 

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 wheel 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 Transfer Tool now -use the cou- 

pon below. Only $2 each, postpaid. 

SCIENCE and MECHANICS, Product Division 
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. 

Name 

Address 

City one State 

(please print) 
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The NEW 

TYMETER© 
"Time at a Glance" 

#1.0.24.1/4 

{ Plus 
+ Applicable 

Taxes 

Walnut or ebony plas- 
tic case. H4 ", W73/4'' 
04 ". 3 lbs. 110V 60 
cy. A.C. Guaranteed 
1 year. 

24 
HOUR 

CLOCK 

At Your Dealer, or WRITE TO 

TYMETER ELECTRONICS 

PENNWOOD NUMECHRON CO. 
7249 FRANKSTOWN AVE., PITTSBURGH 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. 

Grantham School of Electronics 
1505 N. Western Ave., Los Angeles, Cal. 90027 

(Phone: HO 9 -7878) 

408 Marion Street, Seattle, Wash. 98104 
(Phone: .11.4 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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LATEST SAMS BOOKS FOR 

EVERYONE IN ELECTRONICS 

tsi Use This Handy Order Form-4i, ' á 
Electronic Gadgets for Your Car. Practical projects for 
building a tachometer, transistorized battery checker 
sod charger, handbrake protector, and other auto- 
motive electronic devices. Easy to build from read- 
ily available parte. Order CAR -1, only $2.95 

I Tap Recorders -How They Work. New 2nd edition. 
Fully explains principles of magnetic recording, 
various types of recorders, mechanisms and compo- 
nents, testing procedures. Beat reference book on 
the subject. Order TRW -2, only $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; 
describes receivers; transmitters; control systems; 
power; servicing. Practical, complete information 
on 2 -way radio. Order MRS-2, only $3.95 .f 

e TV Receiver Tube Usage Guide. Lieta tubes, fuses and 
semiconductor diodes used in hundreds of popular 
TV receivers (including color models) made by over 
25 manufacturers. Shows instantly what replace - 
manta may be needed. Order TUR -1, only $1.95 

Science Projects in Eleetrieity /Electreeies. Demonstrates 
basic principles of electricity and electronics through 
the construction of fascinating projects that are not 
only instructive but useful. Ideal for self- learning a: 

or as science -class project guide. 
Order SPN -1, only $2.95 ' 
O Science Protects In Electricity. SPE -1, only $2.95 
O Bclnce Protects in Electronics. SPJ1, only $2.95 

Introduction to Microelectronics & Integrated Circuits. A . 

clear explanation of thin most important develop- 
ment. Tells you what microelectronics is, how these 
amazing miniature integrated circuits are designed, 
how they work how and where they are used. 
Order 10.-1, only $2.93 

Handbook of Algebraic & Trigonometric Functions. Com- 
prehensive reference 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 ALO-1, only $2.95 

How to Read Schematic Diagrams. RSD -1 $1.50 Computer Circuit Projects You Can Build. BOC-4 295 
TV Diagnosis : Repair. TOR -1 - 1.50 
Radio Receive Servicing. RS-2 2.95 
Modern Dictionary of Electronics. DIC -2 $.95 
TV Servicing Guide. 868.1 200 
Handbook of Electronic Tables & Formulas. HTF -2 3.95 
Electronic Experiments i Projects. ESE -1 2.50 
Tube Substitution Handbook. TUB -7 1 50 
101 Ways to Use Your VOM i VTVM 200 
Understanding Transformers a Coils. TAC-1 1 95 Automotive Electronics Test Equipment. AEL -1 2 50 
How to Repair Major Applianc. MAJ1 2 95 

Famous ABC's Books 
O Computer Programming. CPL -1. $1.95 O Electronics Drafting. ORA -1 $1.95 

OBoolean Algebra. BALI .. 1.95 O Transistors. TRA -I .... 125 
Electronic Test Equipmenl.STE -1 1.95 O Electronic Organs. ECO -l. 195 

O Electronics. ELW.1 1.95 0 Lasers i Masers. LAL -1_ 195 
O Short-Wars Listening. SWL -l 1.95 O Computers ........ _ _ _ 195 

/OW" a HOWARD W SAMS & CO., INC. maimmil 
IOrder from any Electronic Parts Distributor or mail to 

Howard W. Sates & Co., Inc., Dept. RT -10 
4900 W. 62nd St., Indianapolis 6, Ind. 
Send books checked above. $ enclosed 

Send FREE Bookliat. Send Photofact Index. 

Name 

IAddress 

City Zone_ State 
seder IN CANADA: A. C. Simmonds i Sons, Ltd., Toronto 7letar 
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BOOKMARK 

128 pages 
Soft cover 
51.50 

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. Sains 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. Sains Engineering Staff. 

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 RADIO - 
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 Corn - 
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 
(Continued front page 14) 

will have to pay a royalty charge of 501;. 

Transmitter manufacturers will pay a fee of 
$50 per transmitter and makers of test signal 
generators used in servicing FM stereo equip- 
ment will pay a royalty of $1 per unit. 

Color TV, once priced well above the aver- 
age man's pocketbook, may be a standard fix- 

ture in 50 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. Sears, Roebuck 
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 1 is a Japanese product. While the U. S. 
was in its moon race with Russia, the Amer- 
ican leadership in consumer electronics was 
all but handed to Japan, who used consider- 
able capital and engineering "egg 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 electronics field, an acceleration of en- 
gineering -effort trend has been noted in con- 
sumer electronics. We may be now at the 
turning point and may very soon completely 
eliminate the Japanese challenge to our world 
leadership in consumer electronics. 

"Gonna sign off, OM, and go for a swim." 
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In any CB application ... 
you'll outperform 'em all with a 

MESSENGER© 
fi 

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

"PERSONAL MESSENGERS"-Com- 
pact, hand -held 100 milliwatt or 11/2 

watt units! Rugged and reliable -II 
transistors. 4 diodes. Twice the sensi- 
tivity and 40% 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..11 Watts, $129.50 Net 

"MESSENGER "; "MESSENGER TWO" 
For mobile, base station. High 
efficiency 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 

Cat. No. 242-128 115 VAC /12 VDC 

"MESSENGER TWO " -$169.95 Net 
Cat. No. 242.162 115 VAC /6 VDC 

Cat. No. 242-163 115 VAC /12 VDC 
tfl '-,r- 

TM patios's most 

popular Citizen Radio 

equipmaat lias! 

Rated BEST by 
Distributor 
Salesmen in 
National Survey! 

"MESSENGER III"- Everything 
you want in a CB transceiver -a 
husky signal, extreme sensitivity, 
razor -sharp selectivity -and com- 
plete flexibility for base station, 
mobile, public 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 
available as accessory. 
Cat. No. 242 -150 
12 Volts DC Messenger Ill.....$189.95 Net 
Cat. No. 250 -823 
117 Volt AC Power Supply. . $ 29.95 Net 

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

E. F. JOHNSON COMPANY 
® 7342 TENTH AVE. S.W.WASECA. MINNESOTA 



New PRODUCTS 

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 Scott 312 
is 2.2 uy (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- 
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curacy of calibration: 0.5 %; separation: 35 
db; dimensions 151/2"w x 51 "h x 131/4 "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 -I00 is available from 
Freeman Electronics, Dept. 706, 729 N. 
Highland Avenue, Los Angeles 38, Cali- 
fornia.) 

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 

RADIO -TV EXPERIMENTER 
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Anyone Can Build These Hígh Quality 

Precision S &M Kits 
At a Substantial Savings 

Precision Decade 
Resistance Box 

Designed so the electronic ex- 

perimenter can get any value 

of resistance at 1% accuracy. 

Wade of precision compo- 

nents, 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 1% 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 
tech 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 75% 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 104 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 

Please send the S &M kits that have complete asssembly plans, or the assembled and fully tested electronic aids 

checked below. I understand that if I am not completely satisfied I may return the kits within 10 days for a complete 

. +o0 

re`und of the purchase price. 

Hearing Aid $24.95 Kit 

Tachometer ... $16.95 Kit 

Decade Box . $24.95 Kit 

NAMF 

$34.95 Assembled 

$21.95 Assembled 

$29.95 Assembled 

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

ADDRESS 

CITY 

(Please Print) 

ZIP 
STATF COD 

Check or money order enclosed, ship post paid. Enclosed $3.00 deposit, ship balance C.O.D., plus 
postage and C.O.D. charges. 
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BOAT BUILDER 

Detailed plans and complete step -by -step 

instructions on how to build every type 

bat found on inland lakes and coastal 

waters. Includes outdoor run bo is (10) 

to 15 feet), hydroplanes (7 boats, Teets, 
car-top hunting and fishing 

ers (15 to 271 feet). Plus informative 

articles and tips on boat building, inst 

ling steers and controls, which woods to 

use -and more. 

BOAT BUILDER 

BoatCratt's Fall 
F l 

Edition 

Dozens of practical and constructive 

suggestions to improve your present 
plans 

for your future. Containsua complete di- 

rectory of courses, giving time scope 

and job prospects, plus informative stor- 

ies such as What's New 
in: 

AometSt dob; 

Home Study is the Key 

The Professions; A Business of Your 

Own; A Better lob. 

HOME STUDY COURSES 

Fall Edition 

No. 703 

28 

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 to Shure Brothers, 
Inc., 222 Hartrey Avenue, Evanston, Illinois 
and tell them you read it in RADIO -TV Ex- 
PFRIM ENTER) 

New Electronic Brain 
Checks Out 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 
Industries, 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 
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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 reel 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 easy to handle plastic ring which snaps 

OCTOR R. 1;4) 

.Y 

/ «w! 
von Ea 

.,,... 

A complete directory of hunting fore- 

casts coverin all 

information on license e nse fees,l m tsand 

hunting seasons. Featured stories 
uin- 

Gade, Rabbia 
Facts:aTheDuck Story, 

Game, 
America's Game Country, 

North Amhe Big 
Game Rifle, The Mag- 

nificent 
Ius details on 

selection 
Marlin 

and use of rifles. 

HUNTING GUIDE 

Gun Handbook's 1964 Edition 

No.105 

ON SALE NOW 
At your newsstand - 

or use coupon 

S &M HANDBOOKS 

505 Park Avenue New York, N.Y. 10022 

Enclosed is $--- -- Please send me 

the S &M Handbooks circled below. Each 
l'l' 

is $1 (including postage and handling). 

702 703 705 

O Enter my special 4 issues subscrip- 

tion to BOATCRAFT. 
My full pay ment 

of $3.00 is enclosed. Start with I 

No. 702. 

Name- - 
Address 

City. -- 

(Please print) 

state 
Zip 
Code_-- 
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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 "Minimox ". Each component can be cut to 

exact size for a perfect fit in final assembly. 

F 
Convenient - With full size 

patterns on the Moth Class 
"Sun Fun Sailer" you don't 
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 

wkren 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: 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

L 
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SCIENCE and MECHANICS 
Craft Print Division 
505 Park Avenue, New York 22, New York 
Enclosed is $ for FULL -SIZE plans that 
cost $8 each on the: 
O #346 -Sun Fun Sailer #347 -Minimax 

#348 -Sea Flea 

Name 

Street 

City zone.... State 

(PLEASE PRINT) 

J 

NEW PRODUCTS 
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 
3W 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 RADIO -TV Ex- 
P ERIM ENTER. 

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" 

squelch, ASG noise limiter, illuminated 
channel selector 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 brácket and 
microphone. Price is $169.50. (More in- 
formation can be had by writing directly to 
Sales Manager, Multi -Elmac Company, 
21470 Coolidge, Oak Park 37, Mich. Be 

sure to mention RADIO -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- 
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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 band 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 

04, 

CHU or from the National Bureau of Stand- 
ards, Station WWV. Boaters listening to the 
marine hands can determine weather and 
fishing conditions long before reaching their 
boat. Other models cover aviation, amateur 
radio and citizen hands. Designed primarily 
for use in mobile applications, the compact 
unit measul'es only 3" x 21/2" x 1% ". 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 selects 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 nineteen 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. 0. 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 he 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. Shearing 

Build Your Own Boat 
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Built in 15 hours at a very low cost. "Sea-Flea" brings 
you the best in sailing thrills at the lowest possible cost. 
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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 
lbs.; spars, 15 lbs. Seating capacity: 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 $3 
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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 he 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 speakers 
called the DELTA Series. This new series 
consists of the Model DL -220, a 3- element, 
I2 -inch coaxial unit priced at $34.75: Model 
DL -1 20, a dual -cone, I2 -inch speaker priced 
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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 Coinpany, Dept. 
RTE, 6601 S. Laramie Avenue, Chicago, Ill. 
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, 1 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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RECONVERTED from a "mothballed" troop- 
ship by Sperry Rand Corp., the Gen. Arnold is 

By J. C. 

DESCRIBED 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 65 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. 
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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. 

OcroeFR, 1964 

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 guesswork 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 engineered by 

Heath in conjunction with its sister com- 
pany, Weston Instrument & Electronics. It is 
scientifically designed to measure the pro- 
jected photographic negative, and indicate 
the exact contrast and exposure. 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 money. 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 
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in paper sensitivity from package to package, 
enlarging lenses, and problem negatives can 
now be controlled. The Fotoval Computer is 

truly a "control center" for your darkroom. 
The Fotoval Computer System is available in 
a money- saving kit form through the Heath 
Company for $89.00. (A 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 Dealer 
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 feet of speaker 

wire. Installation is simplified by use of two 
key -hole type slots in the rear cover. All fiber 
parts are moisture -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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Ask 
Me v 

Another Q 
By Leo G. Sands 

RADIO -TV EXPERIMENTER brings the know - 
how of electronics experts to its readers. If 
you have any questions to ask of this reader - 
service column, just type it on the back of a 

40 postal card and send it to "Ask Me An- 
other," RADIO -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. 

QThe radiator of the two -meter 
ground plane antenna I am using 

with my 152 -174 me FM receiver is 171/2 

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

-W. B. T., Atlantic City, N. J. 

AThe length is approximately correct 
for the 152 -174 me band. I wouldn't 

cut it. If you want longer receiving range, I 

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. 

QWhat is the difference between a 
loop antenna and an inverted "L" 

antenna? 
-D. P., Baltimore, Md. 

AA loop antenna is a coil of wire 
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. 

TO RF AMP 
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." 

INSULATOR INSULATOR 

LEAD -IN 
WIRE RECEIVER 

Fig. 2. Inverted "L" antenna. 

INSULATOR 

LEAD -IN 
WIRE RECEIVER 

Fig. 3. "T" antenna. 

INSULATOR 

QI have a 6- transistor table radio that 
makes screeching and grating noises 

every time it is turned on. What can I do to 
fix it? 

-M. C., Port Huron, Mich. 

A Sounds like a noisy volume control, a 
. 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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Me 

Another Q 
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 is not the cause of the 
trouble, you should take it to a shop that has 
experience with transistor sets. 

Q When I am tuned into a station 
while listening to my short wave 

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

-L. W., Cranford, N. J. 

AThe frequency of the local oscillator 
can vary with temperature and its 

plate voltage. Its frequency determines the 
frequency your receiver picks up. When you 
first turn your receiver on, its frequency 
drifts until 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 reached. To avoid this effect, let 
the receiver warm up for at least 20 minutes 
before starting to depend upon its ability to 
stay tuned. Don't turn it off until you are 
through using it for several hours. 

The same effect can take place in a regen- 
erative receiver whose detector frequency 
varies with plate voltage and temperature. 

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

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

AYou can get a VHF converter, such 
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- 
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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 your local and state police agencies 
at once. Be sure you have their written per- 
mission before installing any equipment in 
your car. 

POWER 
TRANSFORMER 

TO 
115 VAC 

ADD SWITCH 
HERE 

FILS. 

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

QSo I can leave the filaments of the 
tubes in my AM /FM radio operat- 

ing continuously to prolong tube life, but 
without having the tuner consume its full 75 
watts when not in actual use, can 1 add a 
filament transformer and a switch so 1 can 
cut out the main power transformer? 

-P. S., Hartford, Wis. 

AYou don't need an extra transformer. 
All you have to add is a switch (pref- 

erably a toggle switch) to open and close 
the high voltage circuit without affecting the 
filament circuit. Where to connect the switch 
depends upon the power supply circuit used 
in your receiver. If a full -wave vacuum tube 
rectifier is used, the switch can be connected 
in series with the center tap of the high 
voltage secondary winding of the power 
transformer, as shown in Figure 4. The same 
circuit can be used if the receiver employs a 
full -wave selenium or silicon rectifier. 

If the receiver employs a full -wave bridge 
rectifier, the switch is connected in series 
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. 

OCTOBER, 1964 

tt 
SCIENCE R TER 

All -time favorite of teachers and 
students alike, here are projects 
that can be Science Fair winners. 
Featured story is How to Win in 

Science Fairs, plus articles on 
How to Make Your Own Plastic 
Lab Equipment, Electrical Dis- 

charge Tubes, Tell Time by the 
Stars, Built a Multi -Use Projector - 
Scope. 

SCIENCE EXPERIMENTER 
1965 Edition 

No. 709 

ON SALE 
NOW 

At your newsstand 
or use this coupon 

S8M HANDBOOKS 
505 Park Ave., New York 10022 

Enclosed is $ . Please send me 
the Handbooks circled below. Each is $1 
(including postage and handling). 

707 708 709 

O Enter my special 6 issue subscription to 
RADIO -TV EXPERIMENTER. My payment of 
$4.00 is enclosed. 

O Enter my special 6 issue subscription to 
CAMPING HANDBOOK. My payment of 
$4.50 is enclosed. 

Name 
(Please print) 

Address 

City 

Zip 
State Code 

41 



Ask 
Me 

Another Q 
POWER 

TRANSFORMER 

TO 

115 VAC 

ADD SWITCH 
HERE 

B 

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 
TRANSFORMER 

TO 

115 VAC T 
ADD SWITCH 

HERE 

B+ 

Fig. 6. Plate voltage cut -off switch for 
voltage -doubler, half -wave power supply. 

QCan I operate a transmitter in the 
10 -kc space between the channels in 

the citizens band as long as I stay within the 
band? 

-R. K., Southampton, Mass. 

AYes, 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 he 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 
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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. 

QI want to build a directional antenna 
for broadcast band DX'ing. What 

do I have to do? 
-M. C., Rockford, Ill. 

AIts not easy. Acres of ground are re- 
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 

INSULATOR 

F4--50 100 FEET 
BARE OR ENAMELED 

COPPER WIRE 

INSULATOR 

PARALLEL WAVE TRAP 

LEAD -IN, 
BARE OR 

INSULATED WIRE 

RECEIVER 

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). 
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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 kc 
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 
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. 

ANote the exact listening period in 
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. 

c1 

C 

"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 Issues) 

EACH ISSUE INCLUDES LATEST EDITION 
OF WHITE'S RADIO LOG 
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SCIENCE & MECHANICS /Handhook Division 
505 PARK AVENUE, NEW YORK, N.Y. 10022 

Please enter my special 6 Issue subscription to RADIO -TV 

EXPERIMENTER 

I enclose $4.00 Bill me later 

NAMF 
(Please print) 

ADDRESS 

CITY STATF YIP 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 
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 directory in- 
cluding 
Rods Reels Lures Lines 
Accessories Terminal Items 
Tackle Boxes. 

$8M HANDBOOKS / 505 Park Avenue / New York, N. Y. 10022 

Enclosed is my payment of $ Please send me the 
following directory Issues. Each Is $1 (Including postage and 
handling). 

No. 683 CAMPING HANDBOOK BUYERS' GUIDE 

No. 692 FISHERMAN'S MANUAL BUYING GUIDE 

Name 

Add rest 

City 

(Please print) 

Zip 
state Cod 
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"I'm telling you, Boss, it just 
doesn't sound right!" 
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ABOVE, dowsing ef- 
fect was measured 
by attaching torq- 
meters to nylon and 
whalebone dowsing 
rods. Meters record- 
ed dip. Water was 
found in the area. 

Proof of 
Dowsing? 
DOWSING -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 seen 

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 streams and pools. 

In an effort to provide scientific measure- 
ment of the dowsing effect, Power Instru- 
ments, Inc., of Skokie, Ill., recently loaned 
two of their dynamic torqmeters 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? 
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TRY THIS 
SUPER SENSITIVE 

PHOTO METER 

FOR 10 DAYS 

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

TREMENDOUS RANGE! PIN -POINT ACCURACY! 

Just look at these amazing specifications: 

Super- sensitive CdS cell 
"sees" light from 0 to 
10,000 ft /lamberts 
ASA speeds 3- 25,000! 
F 0.7 to F 90! 
Exposures from 1 /1500 sec. 
to 8 full hours! 

EV- EVS -LV settings 

43° acceptance angle 

4 sensitivity ranges -from 
"pitch dark" to sun bright! 

Compact in size -weighs 
only 10 oz. 

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

ACCLAIMED BY LEADING PHOTOGRAPHY JOURNALS 

"As sensitive as 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 
feet 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. 

KIT (no. 101) 

$2495 
ASSEMBLED (no. 102) 

$2995 

Complete with 
Handsome 

Custom - 

Designed 
Carrying 
case and 

Strap 

CARRYING CASE ONLY (no.103) -$2.00 - -- -MAIL THIS COUPON TODAY 

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 I will return 
the Meter within 10 days for an immediate refund of my 

purchase price -in full! 

KIT (no. 101) $24.95 

ASSEMBLED (no. 102) 
$29.95 

CARRYING CASE ONLY 
(no. 103) $2.00 

Check or money order en- 
closed -ship prepaid. 

$3 deposit enclosed -ship 
C.O.D. for balance plus 
postage and charges. 

NAMF 
(Please print) 

ADDRESS 

CITY 70NE_STA?x 
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 eaves 30% 
Has Exclusive Features 

& Is Easy To Build! 

GR-53A 

s399oo 
(Includes chassIS, 

all tubes, VHF & UHF 
tuners, mask, mounting 

kit, & special speaker) 
cabinet optional $45.00 

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: 26 -tube, 8- 
diode circuit Deluxe Standard -Kollsman VHF 
tuner with push -to -tune fine tuning for individual 
channels, 2 thru 13 New transistor UHF tuner 
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for channels 14 thru 83 High definition 70° 21" 
color tube with anti -glare bonded safety glass 
24,000 volt regulated picture power Automatic 
color control & gated AGC for peak performance 

3 -stage high gain video I.F. Line thermistor 
for longer tube life Thermal circuit breaker for 
component protection. 
Cabinet Or Custom Installation! After assembly, 
just slip the complete unit into the handsome 
GRA-53-6 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 
'TV! 

Kit GR -53A, chassis, tubes, mask, VHF and UHF 
tuners, mounting kit, speaker, 121 lbs. ____$399,00 
GR.4-53.6, walnut -finished cabinet, 53 lbs. --$49.00 
r FREE HEATHKIT CATALOG 

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

HEATH COMPANY Dept. 19-10-1 
Benton Harbor, Michigan 49023 

Enclosed is $ 

send model(s) 
Please send my Free Heathkit Catalog. 

plus freight. Please 

Name 
(Pins, Print) 

Address 

City State Zip 
Prices & specifications subject to change without notice. e1- 111SR -I J 
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Long before the first astronaut 

sets foot on the moon, man must 

land electronic devices to probe 

the lunar surface and its depths 

By <. C . Kikbridc AT one time or another we were told the 
moon is made of g -een cheese -for 

mar's answer to his endless quest to know 
the nature of the moon has ranged from the 
ridiculous to the scientific. 

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

"The prominences there are mainly very 

sim lar t our most rugged and steepest 
mountains, and some of them are seen to he 

drawn out in long tracks of hundreds of 
miles." 
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DAFT about the MOON 

For his earnest 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 seconded 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: 
"I 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 elusive moon. 

In Princeton, New Jersey, a small 41/2 
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 fashioned with new 
integrated circuits and a special 70- degree 
wide -angle lens for on -board Apollo viewing, 
and a 9 to 35 degree lens to snap distant 
scenes the astronaut will view from his space- 
craft window. 

The World's First. RCA engineers 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. 
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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 maneuvers. Once our space men step 
onto the lunar surface they would focus the 
RCA camera on moon terrain, telecast pic- 
tures back to earth. 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- feet -tall, 
13- feet -wide aluminum -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 earth. 

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- 

i1tl1tlll,1l11111112Illl1lll1l1l113 
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"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 

Pro ect Apollo. This 1/20 scale model of the LEM us being used by Bendix 
engineers to develcp vehicle legs for feather-light landings on the moon. 

111111 

alr Irma 

;For realism, this adv_nced simulator provides 
ohe training astronaut with a visual, rather 
than just an instrume-rted frame oT reference. 

The "trial balloon" c` yesterday has been re- 
placed by the precise spacecraft simulator that 
exposes the astronaut to the routines, and 
unexpected emergencies, of future spaceflight. 
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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, 
spot'hazards 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 
away -on the moon. 

Bendix engineers today simulate the new 
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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 Aheadi 
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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Surveyor samples the surface of the moon 
with the probe being examined by the scien- 
tists at right. The technician below examines 
one of the stabilizing Vernier rockets. The light, 
below right, represents the sun whose energy 
pierces the dar< 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 David Sarncj% 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 
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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 for space ve- 
hicles." 

By the time that comes true, we may be 
glad to go back to green cheese! 
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hiectron 10$ 

1111$ the load 
In 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. Sienkiewicz. 

A central communicaions console (above) and 
cabiret for storing ice is placed be,ind the 
driver's contoured seat. Note curved sofa 
seat. Television receiver (see e.treme right) 
can be viewed by rear seat passengers and 
swivel- seated front cider with car ii motion. 

52 RADIO -TV EXPERIMENTER 



........................... ........................... 

MEASUREMENT 
METHOD 

FOR 

SEMICONDUCTOR CIRCUITS 

W 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 were using to 
check the completed circuit. Did you know 
that the size battery your VTVM or VOM 
uses in its "ohms" section has a great effect 
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 Q1, with a VOM of 1000 -ohms/ 
volt sensitivity, will change the normal col- 

By Carl Henry 
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SEMICONDUCTOR CIRCUITS 

01 

02 

RI 
VOM 

(1000-OHM/VOLT) 

BI - 
(A) 

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. It 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- 
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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 

STANDARD RESISTOR 
(A) 

STANDARD SHUNT 
(B) 

FOR I VOLT DEVELOPED 

RANGE RI (OHMS) 

100 MICROAMPS 20000 

I MA 1000 

10 MA 100 

100 MA 10 

I AMP 1 

IO AMP 0.1 

FOR FULL SCALE READING 
(20000 OHM /VOLT) 

RANGE RI (OHMS) 

100 MICROAMPS 2000 

IMA 100 

10 MA 10 

IOO MA 1 

I AMP 0.1 

10 AMP 001 

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 VTVN1 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 VTVM 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 ohmmeter 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 zener 
diodes. The only requirement is that the 
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SEMICONDUCTOR CIRCUITS 

SHUNT 

Rx 

(A) 
t 

internal battery must he 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 

(A) 
Rm = VOLTAGE TO BE MEASURED 

CURRENT RATING OF M 

Rs 

Rs METER FS VOLTAGE RATING 

CURRENT TO BE MEASURED 

o 

O 

Fig. 4. In the ohmmeter circuit of (C), 121 
-f- R2 must be adjusted so M reads full scale 
(0) with BI. The half scale ohms value will 
then equal R1 R2. The meter can be shunt- 
ed or BI voltage changed to change range. 
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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 1 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 ohms range, 
which happens to be 1.5 megohms. This 

TYPICAL VALUES OF 
METER RESISTANCE 

CURRENT INTERNAL RESISTANCE 
50 MICROAMPS 

200 MICROAMPS 

500 MICROAMPS 

I O M A 

2000 OHMS 

660 OHMS 

156 OHMS 

27 OHMS 

(B) 

(C) 
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Fig. 3. For semiconducto- 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 -to -50 ma. scale on the meter. If I read 

some other value, I can figure backwards and 

find the zener point of the diode under test. 

If the diode is rated at one value, and 

measures another, I 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. If 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 

`,DC RANGE 

? 

o 5 :MM BI 

I .5 VoC 

RI 
MAAA 

I O OHM 

Rx 

TEST 

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. 
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TJ 
115 VAC 

trates a simple adapter you can use with 
your VOM to extend your "ohms" ranges 

to "RX l io." Although the VOM is set on 

voltage ranges, readings are taken from the 

ohms scale. The value of R l plus R2 is 

shown to be 1.5 ohms. This value must be 

the same as the mid -scale value on your RXI 
range, times whatever multipling,factor you 
are using; in this case it is RX 1ío. The cen- 

ter scale value on my RX I scale is 15 ohms, 

so the resistor must be 1.5 ohms. Do not 
leave the test leads shorted together for 
long at a time, since the circuit is drawing 
1 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 Rl 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 T1 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. When 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. 

TO VOM 

SET ON 

5 VAC RANGE` 

R2 

S2 
RANGE 

POWER 
15 NILOHM 

VAC (SEE TEXT) 

1000 OHMS 

TEST 
TERMINALS 

Xc 
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5 LABEL YOUR 
hTT0 EQUIPMENT 

The M -4 Home Labelmaker (above, left) uses 1/4-inch tapes in ten bright colors. A 44 cha -acter 
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 K6UGT. 

MUG', 

FM 
Stereo Spotter CO 

N 

"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. 
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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. K6UGT 

If 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 D) mo 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 3/8 -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 Lafayette Radio for 
only $6.64. This now puts the experimenter 
within reach of an inexpensive, neat, sim- 
ple, fast means of making custom labels in 

six different colors on 1/4-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 1/8 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 typewrite- 
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 cementinç 
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 
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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 fob." 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. 

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 
equipment 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) 
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Still the most popular method of labelling 
equipment is the time -honored decal. Each 
word most be wetted, and applied in place. 
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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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By Herbert Friedman, 
W2ZLF /KBI9457 

better 

CE3 
modulation 

What's that? You still can't get the boys 
to admit the modulation from your 

A Channel Blaster Model Mark 11 is the 
best on the air? Well you're not alone with 
the problem; lots of other CB'ers with the 
hest of equipment have the same problem - 
a lack of talk poorer. 

The difficulty is not with the equipment 
per se since most modern transceivers and 
many of the older ones are quite frankly, 
examples of Fiat good engineering should 
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 All 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. 

Build this microphone preamp for your CB rig 
and all of your soup will go into 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 talk 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 

TERMINAL 

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

Most of the cabinet space is 
devoted to battery B1 which 
should be firmly mounted. 
Use insulated terminals so 
they don't short to cabinet. R2 

J1 

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 is covered 
with snow. 

Construction. The unit shown is a com- 
pact handful built in a 31/4" x 21/2" x 
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, 
Jl, which matches your present mike con- 
nector; likewise, output plug, Pl, 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 

sl 
B1 

9-VOLT - R1 _ _200K 

R2 .00SMF 

25217 JI 

MODIFICATION 

C1 

T 

25109 

PUSH -TO -TALK (SEE TEXT) 

IK 

TERMINAL 
STRIP 

81 
CABLE TO 
CB RIG 
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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 Si 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 Q1 can be any low cost transis- 
tor of the 2N109 or 2N217 type. As the 
2N109 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 C1's negative lead is 
connected to Q 1's base; the unit might not 
work if C l'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 there 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 
111 -9 -volt transistor battery (Burgess 2U6 or 

equiv.) 
C1- 4 -mf., 6 -volt miniature electrolytic ca- 

pacitor 
C2- .05 -mf., 75 -volt miniature ceramic disc 

capacitor 
J 1 -See text 
P 1 -See text 
Q1 -2N109 or 2N217 transistor (see text) 
R1- 200,000 -ohm, 1/2 -watt resistor 
R2 -5000 -ohm miniature potentiometer with 

on -off switch (Lafayette VC -27, see text) 
R3 -100 -ohms, 1/2 -watt resistor 
S1 -Part of R2 

T1 -Audio transformer; 200,000 -ohm primary, 
1000 -ohm secondary (Lafayette TR -120, see 

text) 
1 -31/4 x 21/e" x 1s /s aluminum chassis box 

(Bud 2117A) 
Misc. Battery clip, terminal strip, grommet, wire, 

solder, hardware, etc. 

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 11 and the transceiver to P1. 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. R 



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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The 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 you'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 "electrify" 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 these strings as they vibrate. The fidelity 
of magnetic pickup will give the amplified 

E {TENSION LINE SHIELDED 
TYPE PHONE JACK\ CABLE 

PHONO PLUG 

500K RESISTOR 

Adapter cord with 500K resistor in series 
with center conductor is impedance matcher. 
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sound the tonal quality characteristic of fine 
electric guitars. These magnetic pickups 
(Lafayette PA -41 or equiv.) 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 each end. A piece of elastic 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 permanent assem- 
bly on the guitar -is glue. Glue is actually 
the best and easiest 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 ¡ob. 



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 varieties. 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 have a reverb unit. 

Of course, if you are a professional gui- 
tarist, your hi -fi amplifier will lack features 
you may desire -a tremolo circuit, multiple 
input facilities, 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- 
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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 team 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 stereo 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 enough to hear what is being re- 
corded risks bringing neighbors to your door 
and, most important, risks a recording ruined 
by feedback. In fact just about any time you 
play the electrified 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. 
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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 

TAPE 

If 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 need the aid of a group 

of congenial, cooperative friends. But that's precisely why these experiments are 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 guinea pigs, your equipment require- 

ments are 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 phonetics 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 phonetic 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 onto 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." It 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 elttil a 
dah yram." But even this refinement gen- 
erally produces only a barely understandable 
result -certainly not good, fluent English. 

For best results, each syllable sound in 
each 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: 

Hmäl letil'ye hud'däh hee rem' 
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 impossible to vocal- 
ize certain sounds in reverse. Fortunately, 
some of the more important words in our 
language are easy to handle: for "love" you 
simply say "vul" and for "sex" you say 
"skess." You will discover the tough sounds 
soon enough, 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 least, hilarious! And 
if this isn't funny enough -or sufficiently 
challenging -ask your guests to recite comic 
limericks or try reverse singing! 

Going Backwards. Your only technical 
problem: how to play the tape in reverse. 
A full track recorder is easiest 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 
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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. 

" 

3o5 
09`' a" 
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Prepare a detailed script in order to make 
the psychoanalysis experiment successful. 
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position the playback head on the wrong 
track. However, 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 second half -twist after it emerges 
from the tape head section so that it will 
wind properly on the take -up reel. 

Psychoanalysis. Ask one person in your 
group to be the subject of an experiment in 
psychoanalysis, and instruct him to answer 
a series of questions put to him by the inter- 
viewer. Explain that the interview will be 
taped for subsequent analysis. Assure the 

1-'. IA, fa, 
ç 

rnive,.< 
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In psychoanalysis experiment shield is made 
from soft sheet iron and placed around first 
hear; to prevent audio signal erasure. 

volunteer that if any of the questions are too 
personal, he is free to plead the filth 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 are 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- 
see 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 three 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 your friends. 

Like the preceding stunt, this game is 
instructive as well as highly entertaining. It 
will dramatically demonstrate how easily 
electronic 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 set on a piece of blank 
tape, leaving "blank" sections, for the an- 
swers, between each 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 prpvent 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 21/2" x 3/4" 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 off- 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 11/2 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 quiet 
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 Clueing. The only remaining prob- 
lem is proper timing or cueing 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 each 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 
interview 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, use 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) 
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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. 

One headset can be made into two with some 
zip cord, wire hanger, and some rewiring. 
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DX 1975 

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

It) C. M. titaulur ll 

Brandi arrived here sharp at eight. 
"Where's your soldering iron ?" 1 stared 

at the collection of coils and wires under her 
arm. "Is that what I think it is ?" 

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

"Where under the Earth did you learn so 
much about electronics ?" 

"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 u 
few minutes you'll be on long wave." 

"And out of the All American DX 
League." 

Softly. "That's right." 
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[he whole thing bugged me. Here was a 
girl who never cared anything about elec- 
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 
Meyers, top banana of the AADXL. 

"How long have you had this RAX -I ?" 
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 1 

ever used it, I'd not only he 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 stare at you with a look suggesting 
Mt. 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 1 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 ?" 

I fiddled with my log hook. "About 10 
years ago all of the DX clubs decided to 
form a league. But some of the clubs were 
just one man operations, no constitution, no 
elections 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 radies cavernous depths, high pitched 
wales, crashing spring static. dots and dashed 
interspersed -then ZBB Bimini. 

O o 

\ 0 - - 
yh oo' 

"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 

72 

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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You may have known that there were 
such things as tape splicers, and you 

may have used one a few times, either 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 real hobby -time as the recorder itself 
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 use 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 at 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 -backed 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 completezy free of 
magnetism. 

The Tools. While a careful eye and a 
sharp blade are often sufficient, there are 

If you separate the wheat from the chaff in your home -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 editing with top -notch audio 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 variety of price 
ranges that not only holds the tapes, but 
contains a set 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 one look at the waist trim can 
explain the name. 

Other tools you will need are a wax pencil, 
or grease 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 seem to 
prefer yellow, although white works just as 
well. 

Sometimes you misjudge the splice, and 
get more sound than you planned. To re- 
move spurious sounds from a tape, a handy 
device is a piece of I/8-in. Alnico magnet. 
You can easily cement this to the hack of 
your wax pencil, and use it as a sound eraser. 

You will also require a spool of leader 

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 each reel to prevent 
damage to the recording tape ends should 
whipping occur during rewind operations. 

Finally, you will need a bulk tape eraser. 
This is a handy device, for while you can 
erase a tape by passing it through the ma- 
chine, the bulk eraser 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 he 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 reel, you will hear the burst of sound as 

a new 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 more silent space 
there will he between words. Professionals 
use a speed of fifteen -inches -per- second 
(15 ips), about twice the speed of your home 
recorder. Don't let this deter you however, 

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. 
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for good sound burst splicing can be done 
even at 3 -3 /a 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. If 
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- 

After a lengthy session of editing and spli:- 
ing, the reel of ape sometimes consists of 
more splicing than recording tape. To insure 
break -flee playbcck in the future, play your 
spli:ec' -up reel or one ma cline into another 
tu re- record a mcster that s free of splices. 

Don's forget to clean and degauss the tape 
heads when you finish a session so the ma- 
chine will be ready for you when you next 
use it. Use a good commerc al solvent to clean 
heads, remove oxide and :tray 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 continue to cut bad 
parts out of your recording in the same 
fashion. 

Watch Out! There arc certain limitations 
that are incumbent upon you in splicing and 
editing. For one 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 direction. It doesn't 
make much difference if only one track is 
used, but record each 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 
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on one track, then using sound on sound, 
add the music score to the second track. 
These can he played onto one track of a 

second machine, and you can add the effects 
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 movie 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 wisely. 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 noticeable. If you must 
make such a change, slowly drop the level 
of the music out 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 section 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 deal 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 cleaner 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 area 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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HINTS ON GD/NG 

Mobile 
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 

If 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 I have given aid in 
their moments of need. 

Deciding on the Rig. Before we dig into 
the family chariot, we might delve 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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Mobile 
system? It seems almost too obvious to tell 
you that a 6 volt rig will not work in a 12 
volt car (somebody once asked if 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 elec- 
trical systems which might be finicky about 
feeding a radio transceiver. One possible so- 
lution: a transistorized transceiver, as these 
require less power consumption than tube 
models. Another possibility would be to try 
installing an alternator to replace the gen- 
erator. 

Another thing to think about is the physi- 
cal size of the transceiver -that is, will the 
thing fit into your car? Some cars (even the 
so- called "big" cars) do not have a conven- 
ient 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 seat, 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 
one 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 set 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 
used with the original power wires. 

If your transceiver 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 loo inches long, this prospect doesn't 
seem quite as rosy. 

The solutions are: use a shortened, or 
"loaded," 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 -else 

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 beneath the carpeting to the point 
where the rig is to be located. You can 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 replace 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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Mobile 
when the rig is not in use. 

In Conclusion. Your mobile installation 
is what you make it. If you do nothing more 
than follow the instruction manual, you will 
have a r ether efficient, but undistinguished, 
installation. With the aid of the foregoing 
hints, you will have a customized mobile 
station -more efficient, snappier looking, 
and easier to live with, than any other in 
your area. Be sure not to let anyone else in 
your area read this article, lest you lose your 
unique status. Small CB transceivers fit neatly irside of 

a glove compartment requiring no brackets. 

Many mobile operators complain of high The wise mobile operator keeps tab on his 
ignition noise interference. E. F. Johnson car's electrical system. Here, an Allied 
markets a noise killing kit that easily Radio ammeter -voltmeter kit gives better 
connects to any vehicle's ignition wires. information than your car's idiot lights. 

THIS MONTH'S 
COVER 

If you would like to duplicate the CB instal- 
lation shown on this month's cover, here is a 
rundown of the equipment used. 1 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 Hy -Gains Model 
BDY ball body mount and Hy -Gains "JiFy 
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 I -scale model of the 1910 "T.n 
Lizzie" that's available from Hammacher 
Schlemmer of New York for only $395.00. 
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EXPERIMENTER 

EICO 2200 

FM- Multiplex 

Stereo Tuner 

IT 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 Stereo 
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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1. CHECK 

bench. Each page contains a minimum num- 
ber of steps, practically eliminating the pos- 
sibility of skip- stepping. 

The third book is the maintenance manual. 
Notice the word mainuenance -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 hoi.rs. 

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. 1" 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 assembly. Then you can have the 
thrill of firing -up when the last step is corn- 

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 if 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 stereo reception. 

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

Stereo ID. Stereo program identification 
is made via the tuning eye. A front panel 
switch causes the twin bars to overlap when 
a station is transmitting stereo. However. 
the stereo indicator is used after 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 
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cut -out." To avoid false stereo indications 
(such as from noise) when using the tuning 
eye as a stereo indicator, the stereo tuning 
switch sets up an audio defeat. A true stereo 
program indication occurs when the electric 
eye bars overlap; then the switch is released 
and audio restored. The mono or stereo 
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 employed, 
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 -IO), and the calibra- 
tion is excellent. Calibration marks are at 
one 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 leave 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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IF YOU'RE among the ever growing group 
of stereo enthusiasts who can see no good 

reason to stack three or four electronic units 

in order to enjoy Hi -Fi, since one integrated 
unit could do the job: Lafayette Radio's 

full feature model LA-226C Stereo Receiver 

may he just the item to grace your equipment 
cabinet. We say full feature because the 

LA-226C offers more than just a stereo 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. Leading 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 

bass 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. 

Both 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. 

Rated at 20 watts, the LA -226C 
delivered 18.2 watts at 
THD. Top graph shows effect 
of rumble filter- cutoff is not 
sharp and there is some at- 
tenuation below 120 cycles. 

Bottom graph shows LA- 226C's 
frequency response with tone 
controls set flat as indicated 
by front panel markings. 
Dashed curve is frequency re- 
sponse with loudness "on." 
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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 
phase reversal for one speaker (that's all 
that's needed). 

For tests, or other purposes, a front panel 
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 effect 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 Auxiliary 
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 
Setting 

20 cps 1 kc. 20 kc. 

Full Bass and 
Treble Boost 

Full Bass and 
Treble Cut 

14 db 

--10 db 

0 db 

0 db 

-i 11 db 

--18 5 db 

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. 

84 

Erz =-,í 
The LA -226C with its metal cover removed. 

output is located before the receiver's vol- 
ume, tone and blend controls so that adjust- 
ments to the amplifier don't affect 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 broadcast indicator. When searching 
for a stereo program the "eye" will overlap 
on stereo broadcasts if the function switch 
is set to stereo search. 

A particularly effective 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 
o/I drift is negligible. 

FM stereo reception is good -but consid- 
ering the price of this receiver it is excellent. 
You are going to hear stereo, 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 
enamel). 

At $189.95, good overall performance and 
an abundance of useful features make the 
LA -226C an attractive buy. Compared to 
other stereo receivers that have similar fea- 
tures and performance, the LA -226C offers 
savings up to $200 -the price of a pair of 
bookshelf speaker systems and automatic 
changer. 
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Build 
an 

AUTO -DIMMER 
for your car 

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 3e 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, 
PC1. 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 photocell is used to supply bias to the 
transistor, QI. When the light "seen" by the 
transistor is sufficient to lower the . resistance, 
the forward bias on the transistor increases 
and the relay, Kl, closes. The transistor thus 
acts to amplify the action of the photocell. 

Ql 

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 D l is necessary to protect the transis- 
tor from surges caused by the operation of 
relay K I. 

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 

QI 

TO COIL 
OF K2 

SI 

/ 
i 

."' i FI 

12 VOLTS 
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 piece of plastic tubing is attached to the 

front of the box with epoxy resin to act as a 

light shield for the photocell. This prevents 

extraneous 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 KI should operate if 
there is enough light to see by. Putting your 
hand tightly over the photocell should cause 

the relay to drop out. If you have trouble, 
double -check your wiring again. 

After the dimmer passes this check, you 

PARTS LIST 

D1- Silicon rectifier (International Rectifier 2E4 

or equiv.) 
F1 -1/2-amp fuse, 3AG 
1 -Fuse holder for 3AG fuse 
J1-6- terminal barrier strip (Cinch -Jones 6 -140 

or equiv.) 
K1- S.p.d.t. relay (Potter & Brumfield 12550 , 

with 6 -VDC coil) 
K2- Multi- contact relay (Potter & Brumfield 

KRP1 1 D -G with 12 -VDC coil) 
PC1- Photocell IClairex C1 -604U 
Q1 -Pnp transistor; use either 2N654 

(Motorola) or 2N241A (GE) 

R1-470 -ohm, 1 -watt resistor 
R2-47 -ohm, 1/2 -watt resistor 
S1- S.p.d.t. toggle switch 
1 -Octal Socket 
1- Aluminum chassis box, 4" x 21/2" x 21/4" 

(Bud CU2103A) 
1 -Scrap aluminum for control chassis, 5" x 7" 

Misc.- Shield for photo cell, phenolic board, 
rubber grommet, wire, cable, solder, etc. 

Estimated Cost: $ 17.00 
Estimated construction time: 6 hours with instal- 

lotion 

OCTOBER, 1964 

22' 

s- 

11-1.4'I 
á44' 

T1 fx" 
0.654' 

0.44- 

0.9' 

s° 

T 
22* 

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 Jl 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 sec- 

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 lights. 

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

BRIGHT 

DIM 

B B. 
TO DIMMER 
CHASSIS 

A. 
A 

E. 

AUTO DIMMER IO AMP 
FOOT SWITCH CONTACTS 

IN CAR 

.9 CONNECTIONS ON 
TERMINAL BLOCK 

K2 

BRIGHT 
HEADLAMP 

D DIM 
HEADLAMP 

JI TERMINAL BLOCK 
6 D B D 

A. B C"D" E"f 
[OM'ROLSWI'CH 

LIGHTC 

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 SI to Manual. 
The lights should then work normally, and 
so should the footswitch. Now switch to 
low beam, and turn SI 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 GROMMET 

PCI QI RI KI 

SI 

CABLE TO CONTROL 
RELAY AND 
CAR BATTERY 

FI 

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. 

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

SI 

DI R2 Fl 

Inside view of the Auto- Dimmer showing location of parts. 
Relay Kl is isolated from metal case by phenolic board. 
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PC1 

CL-604L 

R1 

b 

(0, -2) 

470 OHMS 

(- 11, -17) 

4+ 
e 

(0, -1.5) 

Ol 
2N654 
2N241A .} 

R2 
47 OHMS 

NC 

NO 

ll 
2E4 

S1 

+ 12 VOL'S 
FROM AUTO 
BATTERY 

Fl 

TO CONTROL 
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 R 1 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- 

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

ance on the potentiometer, sensitivity will be 

at maximum. 
The switching delay of the circuit can also 

he adjusted to a different value. If you wish 
to change the switching time, add a capacitor 
between the hase 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. 

1-.5"1--- 1'i5X .6"--1 

- - 2' -_.1 

Z:25" .25" 

T LIIY 
MRECwJNTING5.-6' 

.IS' T 

-55"-0.1 6". 
-PHENOLIC BOARD 

.14D. 

.11(.I4' 
.4' 

225" 

OCTOBER, 1964 

4..4375' 

Detail drawing of the Auto - 
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. 
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- 
trically connected to the 
chassis box. Phenolic board 
is raised about 1/4-inch 
above the box bottom by 
means of spacers to pre- 
vent accidental shorts. Plas- 
tic light shield is painted 
black to reduce reflection. 
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Heathkit SB -300 Deluxe SSB Amateur Receiver 

SSB Receiver Kit 
Complete linear coverage of 80 through 10 meter amateur bands 

IT'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 tunes only the 80- through 10 -meter 
hambands in 500 kc. segments: for example, 
on 80 meters the receiver tunes 3.5 to 4 mc.; 
on 40 meters, 7 to 7.5 mc.: and on 10 meters 
there are four bands starting at 28, 28.5, 29, 
and 29.5 mc. 

As you would expect, the bandspread is 
phenomenal. At a moderate tuning rate it 
could take up to two minutes to tune across 
the 80/75 meter 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 
easy to separate 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 each 
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 for SSB and CW reception. 
Naturally, an audio amplifier, and an adjust- 
able 100 kc. crystal standat'd. 

Sound like a routine line -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 to be assembled by the 
kit bLilcer, the RF and IF am- 
plifiers are constructed on two 
printed circuit boards (top). 
Comp eted receiver with hand 
pointing out coil shields (be- 
low). Moe a check for short cir- 
cuits Between coils and shields. 

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 
Linear Master Oscilla- 
tor (LMO) which is sup- 
plied completely pre - 
assembled and aligned. 

gain control) is provided which is effective 
in all three modes, it is particularly good on 
SSI3 where the slow AGC position results in 
reception without "pumping." The AGC is 

also the delayed type -below a preset level it 

vision is made for automatic control of the 
antenna /converter connections. There arc 
three 'hot" antenna jacks (plus a spare); 
one is the regular antenna input: the remain- 
ing two are for converter outputs. A chassis 



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 use 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 supplied 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 easiest 
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 seem 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 ease 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 limes before you assemble the front 
panel. Once the panel is in place it's nearly 
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 easy - 
in a way it's easier 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 mast use a VTVM). Heath 
gives both the signal generator and calibrator 
alignment procedures. 

Our Viewpoint! How does 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- 
300's specs appeals to you, you won't be 
disappointed. 



Barry Appleman (left) and Andrew Palkovitz (right) are a+ 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 

This is a quiet 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 tune -in on the stars because two 
boys recently completed building a radio 
telescope at the Brookyln Children's Mu- 
seum. Installed in a roof observatory 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 a 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. 

Among the many complex electronic compo- 
nents of the telescope is an intermediate fre- 
quency amplifier being worked on by Barry. 

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 Laboratories, 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 

Studying data recorded on previous day, Andy 
and Barry mark graph for time and anticipated 
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. Hence, observation of it by 
ear is likely to be no more shattering than 
listening to the Beatles. 
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Stereo Hi -Fi -all famous brands plus Lafayette's own 
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NEW! LAFAYETTE DELUXE ALL -TRANSISTOR 5 -WATT DUAL CONVERSION C.B. 
TRANSCEIVER with TRUE MECHANICAL FILTER Model HB -500 

Range Up to 20 Miles or More 
12 Crystal Transmit Positions 
plus 12 Crystal Receive Positions 
23 Channel Tunable Receiver 
15 Transistors, 3 Diodes, 1 Zener Diode, 1 

Thermistor 
12V DC Mobile Operation (117 VAC Operation with 
optional AC power supply) 
With Channel 12 Transmit and Receive Crystals, 
Mobile Mounting Bracket, Push -to -Talk Dynamic 
Mike, Crystal for Dual Conversion, DC Cable 
Imported 

LAFAYET "E 12- TRANSISTOR C.B. 

WALKIE TALKIE Model HE -100 

139.50 

2-for- 39.95 78.88 

Variable Squelch Re- 
duces Background 
Noise 
Separate Microphone 
and Speaker for Bet- 
ter Modulation and 
Increased Range 
Optional Plug -in 117 
Volt AC Power Pack 
With Leather Case, 
Earphone, Telescop- 
ing Antenna, Batter- 
ies, Crystals for 
Channel 10 
Imported 

-OW -LAFAYETTE 70 -WATT COMPLETE 

AM -FM STEREO RECEIVER 

Model LR -800 
Just Add Speakers and Enjoy FM, FM 
Stereo and High -Quality AM Reception 

. 

1.- 199.50 
o Powerful 70 -Watt Amplifier plus Com- 

plete Preamplifier plus AM Tuner 
plus FM Tuner plus FM Stereo Tuner - on One Compact Chassis 
FM "Stereo Search" Circuit 
Nuvistor "Front End" Imported 

99-3027 

LAFAYETTE 4 -TRACK STEREO 

TAPE RECORDER Model RK -137A 

Features 4 -Track Stereo Playback* 
and 4 -Track Monaural Record/ 
Playback 

99.1511 

'Adaptable to 
stereo playback 
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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. 

THE 

ROBOT 
INII 

FEEDS 

ITSELF 
98 

Roaming 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 -like 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 railing, 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 As much as it would like to, the robot 
will not run off and drag the physics comes to a halt at the top of a stairway and 
laboratory with it. Robot has "brain" cap- lets the pretty Miss escape. Mechanical 
ability to free itself in suc-i instaices. sensors prevent the -obot 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. 

A special telemetering console monitors 
the robot's actions at a di ;tance. Left. 
robot is feeding on a simulated wall outlet. 

Close up view of robot showing the control 
panel. Meters and lights indicare robot's 
health -on /off switch is for hut-non control. 
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"Switch-ify" your 

DriG9eWR 

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 

Tho standing wave ratio (SWR) of an 
antenna transmission line is a measure of 

the efficiency of the antenna system. A low 
SWR, ideally I: I, 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 

100 

By Fred Blechman, KGUGT 
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The standard -size slide switch (left) is 
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 ready -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 

OCTOBER, 1964 ) 

The miniature switch and bracket are held 
by a small nylon clamp while they are ce- 
mented in place next to the 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 modification 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 selec- 
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 
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. 

- MODIFICATION -- 

001 15011 

FWD. 

REFL. 

10 K 

SENSITIVITY 
CONTROL 

.001 

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 -I 1, and the 
Monarch FSI -3 SWR and Field Strength 
Meter also can he 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 
1/2-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 lug 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 
1 Author used the Lafayette SW-104 miniature slide 
switch. Any elide switch that fits the unit you are 
modifying will be suitable at low power levels. 
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switches can he positioned so the switch 
toggles will project through the back cover. 

After the cement has dried, unsolder each 
of the I50 -ohm resistors from the small rods, 
and solder them instead to the bottom lug of 
each 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 hack 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 he 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. 
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TRANSCEIVER ROUNDUP 

13 'l'ui Kneitel 
ti3FLL/WB2AAI 

Despite 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's, 
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 law -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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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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Manufacturer Model 
No. of 
Tubes Band 

Input 

(watts) Squelch VFO Spotting 

Power 

Included 

OLEGG 99'er 10 6 8 NO NO YES 115 
1CLEGG 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 2 202 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 6 103 YES YES YES 6/12/115 
HEATH HW-20 15 2 103 YES YES YES 8/12/115 

LAFAYETTE HE-45B 8 6 14 YES NO YES 12/115 
OLSON RA-570 11 6 15 YES NO YES 12/115 
POLYTRONICS POLY-COMM 8 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 11 2 15 YES NO YES 12/115 
WORLD RADIO TC6A 6 6 5 NO NO NO NONE 

1. 6 -6VDC; 12- 12VDC; 115- 115VAC. 2. Peak -Envelope - Power. 3. Output power. 

Clegg 99'eß 

Clegg Venus 

sa a,' 
;17 

Clegg Thor 6 

Gonset Sidewinder 
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tion (often with adjustable gain), "channel 
Push to Price spotting" (which allows you to rapidly adjust 

Talk ($) Notes 
your transmitter frequency to any frequency 

NO $159.95 being received, built -in loudspeaker, "S" 
YES 239.50 meter, panel lights, and pi- network trans - 
NO 349.95 output to permit loading into various 
NO 450.00 Xtal spotting not necessary; antenna impedances. A recent innovation 

SSB. has been the introduction of single sideband 
YES 399.95 Xtal spotting not required; 

SSB. 21 transistors. ( "SSB ") transceivers to meet the demands 

NO 367.30 for this popular transmission mode. 

NO 409.95 Buying a Transceiver. Certain trans - 

YES 451.32 Also includes 80, 40, 20, 15, ceivers were designed for interchangeable 
andl0meters ;VFOonLower 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 tinder the dashboard 

will be a plus -these provisions might be an 
YES 119.95 actual mobile mounting bracket which is in- 
YES 139.98 eluded with the set, or it could be holes 
YES 329.50 drilled in the cabinet for the installation of 
YES 349.50 an optional mobile mounting bracket. Be 

YES 189.95 
certain that your mobile transceiver has 

YES 150.00 
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 

Heath HW -29A 
Heath HW -30 

Gonset Communicator 4 

Heath HW -10 

Heath HW -20 
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while trying to manage a steering wheel, 
microphone, transmit /receive switch on the 
front panel of a transceiver, and possibly a 
gear shift (remember those ?). 

Mobile 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 wijey 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- 

Lafayette HE -45B 

Polytronics Poly -Comm 6 

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 

Polytronics Poly -Comm 2 

Utica 650 
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World Radio TC6 -A 

Utica 652 

(Continued on page 132) 
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PROPAGATION FORECAST 
for October, November 1964 

By C. M. Staubury lI 
AROUND 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, 
crowding on lower frequencies will not be 
a major problem until mid winter. Add to 
this continued good reception from below the 
equator and we have a few weeks of golden 
short wave conditions. 

We said the peak will occur around Octo- 
ber 1. But exactly when it happens depends 
upon those sunspots (if any) on that face of 
the sun which faces earth. As the sun re- 

LOCAL 

TIME 

o 0 0 

0 3 6 

0 0 0 

0 0 0 

Europe, North 

Africa, & Near 

East 

South Africa 

Asia (except 

Near East) 

South Pacific 

Latin America 

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: 

Country Station Freq. Kc. EST 

India A.I.R., Delhi 15,225 0930 

Pakistan R. Pakistan, 
Karachi 

11,674 0835 

Netherland 
Antilles 

Trans World Radio, 
Bonaire 

800 Evenings 

Monaco Trans World Radio, 
Monte Carlo 

7.260 0230 

Luxembourg Radio Luxembourg 6,090 1500 

Luxembourg Radio Luxembourg 233f 1900, 
2400 

Broadcast Band. f Long Wave. 

0 1 1 2 

9 2 5 4 

0 0 0 

0 0 0 

4--49, 61,-* 

*90,60 -* *49, 41* 4- 41 -> 

4-25, 

4-25 

19--> 449, 31*, 

(41, 25) 

431,41* 

E-49, 

441;31* 

41 

460, 19----> 
49 (60,25) 25 

4- 25 19-> 41,31 25,19 4--41, 31-> 4 

4 31, 49 460,49,**--31 25-* 4-25,19 4 25 

(90, 31) 
49-> 25,31 60 4-60, E49,31 < F-90, 

90* 

To use the table, put your f nger 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 time 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- 

er 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. 
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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. 
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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 your valuable possessions, and the 

alarm sounds off whenever an intruder draws 
near. The unit will cost you less than $15 

to put together -a small price indeed for the 

positive protection it offers. 
The Circuit. Basically. the alarm consists 

of three transistors: Q I is an oscillator, while 
Q2 and Q3 act as amplifiers to drive the 
relay. Capacitor CI is connected to jack 11 

and couples the capacity plate to the base 

circuit of QI. Jack 12 couples a common 
ground to the Black Box ground system. A 
trimmer capacitor (C3) and a choke (L2) 
in the emitter leg of QI control the point of 
oscillation. 

Q2 and Q3 are conventional amplifiers 
with a sensitivity control (R3) in the col- 
lector circuit of Q2. The collector of Q2 
and the base of Q3 are tied directly together, 
while an 8000 -ohm relay appears in the out- 
put leg of Q3. Capacitor C5 is an electro- 
lytic 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. 
QI 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 hest to mark off on the diagram as the 

various components are wired in. 
If you begin with the oscillator coil (LI ), 

you can solder the small components to each 

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 

oscillator coil. This resistance will be ex- 

tremely low in value, while the top half of 
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Ql R3/S2 L2 L1 

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 C3 is cone 

veniently located on the front panel to pro- 
vide easy adjustment to bring on oscillation. 

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 
(SI) and resistor RI in the base circuit of 
Q2. as well as resistor R2 and potentiometer 
R3 in the base circuit of Q3. 

It's always 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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'"ALARM 
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 S2 
and ground; note that the negative lead goes 
to S2. 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 
error. 

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 

free end of C2 to a water pipe or other suit- 
able ground. In addition, attach a lead from 
a 1 -ft. square metal plate (an old chassis 
bottom plate is ideal) to the free end of Cl. 

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 

c 

C 

LI 

J2 

C2 .1MF 
TO GND 

C4 
.05MF 

L2µH 
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SENSITIVITY --J CONTROL 

Capacitance between an intruder and the metal plate or strap is 
coupled to oscillator transistor Ql through jack 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 started by mounting the 
larger components on the perforated board. 

a length of flexible wire to one end of the 
slim stock metal and connect it to jack J I . 

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 GE2's or 
don't have them in your junk box, you can 
use 2N2I5 for QI and Q2 and a 2N217 in 
the relay circuit (Q3). 

L2 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 enameled wire, or smaller, 
and scramble- winding it over a 10- megohm, 
1/2-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 energized and will quit at the 

point of drop out. 
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Parts List 
B1 -9 -volt battery (Burgess 2N6 or equiv.) 
Cl, C2- .1 -mf, 75 volt ceramic capacitor 
C3 -4 -80 mmf trimmer capacitor 
C4- .05 -mf, 75 volt ceramic capacitor 
C5 -2 -mf, 15 wvdc electrolytic capacitor 
J1, J2- Miniature tip jacks 
L1- 455 -kc transistor oscillator coil (Miller 2020 

or Stancor RTC -9079) 
L2 -1.5- millihenry iron -core r.f. choke (Miller 

70F153AI or Stancor RTC -8524) 
01, 02, 03 -GE 2 or equivalent (see text) 
R1- 270,000 -ohm, I/2 -watt resistor 
R2- 22,000 -ohm, 1/2-watt resistor 
R3- 50,000 -ohm potentiometer with s.p.s.t. 

switch S2 
K1- S.p.d.t. relay, 8000 -ohm coil (Sigma 4F- 

8000 -S /SIL) 
S1- S.p.s.t. toggle switch 
S2- S.p.s.t. switch (on R3) 
1- Buzzer (Calrad CB -1.5 or Burstein -Applebee 

22851) 
1 -61/4" x 33/4" x 2" bakelita case (Lafayette 

MS -216 with MS -217 cover, or equiv.) 
Misc. -Pointer knob, battery plug, phenolic 

board, cloth belt, spare chassis bottom plate, 
wire, cable, connectors, hardware, solder, etc. 

t 
Estimated cost: $21.00 
Estimated construction time: 4 hours 

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 

easier to adjust the oscillator coil than C'3. 

C3 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 SI 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. U 
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SOLDERING IRON 

100 1101? 

DO YOU have trouble keeping your sol- 
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 

To keep your soldering iron electronic work I have never owned one. I 
have used them many times, but still don't 

"lukewarm" have one for my own work bench. When I when sit down to work I turn the soldering iron on 
and when I leave several hours later I turn it 

not in use, call on a diode off. This is the reason that I want to keep my 
iron warm when not soldering. 

The Black Box. In the photographs you in a half -wave circuit 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 to beat the heat silicon rectifier, two pilot lights, a d.p.d.t., 
center -off toggle switch, an AC receptacle, 
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 

By James A. Fred 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 H/ and the full line voltage 
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*D1 
AC 

OUTLET 

*1N1693 FOR 130 W. OR LESS 
GE X4 FOR 300 W OR LESS 

Switch Si 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 is lit. Just a glance 
will show 'ou whether the iron is warm 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 he adequate. 
To insure that the rectifier runs cool the 
rectifier can he mounted on a heat sink. 
The rectifier must he mounted with the heat 
sink insulated from the front cover. 

With this black box to keep your soldering 
iron both warm and hot you should have 
many hours of happy soldering. U 

PARTS LIST 

D1- Silicon rectifier; GE -X4 for 300 -watt opera- 
tion, 1N1693 for 130 -watt (see text) 

J1 -AC power receptacle (Amphenol 39F100) 
PL1, P1.2- NE -51H neon bulb 
2- Miniature bayonet socket with red jewel for 

pilot lamps PLI and PL2 (Dialco Series 810, 
red jewel) 

R1, R2- 47,000 -ohm, 1'2 -watt resistor 
S1- D.p.d.t. center -off toggle switch (Newark 

Electric Corp. 23F356) 
1- Instrument case, plastic, 2'1,':' x 3 x 

I ,'° (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: 11/2 hours 
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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. 
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If your battery is cracked or broken like the 
author'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 

CRACKED 

AUTO 
BATTERI ES 

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 edges of both the piece 
and the case with a soft cloth dipped in a 
solution of bicarbonate of soda (baking 
soda). When the bubbling ceases, daub the 
edges with a clean cloth soaked in clear 
water, then dry with a clean, absorbent cloth. 
Set both the piece and the case aside for at 
least 24 hours to dry thoroughly. 

"Stick -urn." The "miracle" silicone seal- 
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 sealant tube. 

After it has set for the minimum length 
of time, carefully 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 from Allind Radio. Catalog \o. 7F.227 

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 are 
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 yet 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 electrical bond. 

Run the torch lightly over the rough places 
in the tar, adding a pinch of tar as necessary 
to fill the seal. 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 you 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. 

you repair the leaking case and restore the lost electrolyte 
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F3uy FIMED 

RESISTORS 

How 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 electronic parts catalog and see 
what's available. First, resistors of the com- 
mon fixed composition variety are available 
in 1/10, 1/2, 1 and 2 watt ratings. Since the 
resistor's computed value was .266 watts, the 
next largest size should be used-1/2 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 see 
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 somewhere 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 ohms -its true 
value is still within the desired resistance 
range and it's priced at 12 cents. 
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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 1/2 

watt. Using the Allied Radio catalog as a 
price guide, you can buy these resistors for 
$5.13 if they are 5 %'ers 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 everyone knows 
the RMA color code used to mark resistance 
values on resistors. But just in case 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) 

Buy 150 1/2-watt assorted resistors and 
Ohmite will toss in a storage cabinet; $18.00. 
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Standard Mil & EIA Resistor Values for Fixed Composition Resistors 

20% 10% 5% 20% 10% 5% 20% 10% 5% 20% 10% 5% 

10 IO 10 390 390 15000 15000 15000 560000 560000 

1) 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. 1.5 Meg. 1.5 Meg. 
30 1 100 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. 2 2 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. 

DT 
-I- 

i1- wunluu 

3 9 

+ 
I2 IZ U IZ 

o_i 
(_ 

040 O 2 
O0 . I8 

TYPE RC -20 TYPE RC -32 TYPE RC -42 
(,f WATT) (I WATT) (2 WATT ) 

U 

BLACK -O BLACK -O BLACK 
BROWN - I BROWN -1 BROWN 

RED - 2 RED - 2 RED 

- GOLD . 5% TOL. 
-O SILVER =± 10 % TOL. 

- 00 NO BAND ±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 .1 

GRAY -8 GRAY -8 SILVER -MULT. BY 01 

WHITE -9 WHITE -9 

Fig. 1. The standard RETMA color code is 

used to identify nominal resistance values. 

Fig. 2. Dimensions of three common fixed 
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. I. Schutzer 

IN 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 see 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. 

Panasonic Mitey 9 has a 9 -in. screen, weighs 101/2 lbs., 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 are running on a 
low 12 or 15 volts 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 he treated with re- 
spect, not allowed to run down or get an 
over- charge. 

But the advantages of the small- screen, 
lightweight sets, which can he easily carried 
from one 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 tie you to a power line and wall 
socket. You can use them on a picnic, at a 
beach, on a boat, in a ear, 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 he 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 

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 -lb. 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 

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. 

OCTOBER, 1964 

Model TRP -601 from Sharp Electronics Corp. has a 6 -in. 
screen and weighs 8 lbs. 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, 8t /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 seeing 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 
-and 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 simultaneously for a number of 
months white the old inventory is being sold 
off and the new sets are coming in. You 
will be able to make 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 
121/2 lbs. It has an 11 -inch screen, is available 
in four colors, has retail price of $99.95. 

Delmonico s 51/2 -inch miniature weighs 61/2 
lbs. It works from house current, from bat- 
teries, or from car batteries. Price: $169.95. 

Basic price of Delmonico 41 /2 -in. model is 
$149.95. Batteries produce eight hours of op- 
eration before they will require a recharge. 
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FIND OUT HOW TO 

BUILD A 

SUCCESSFUL 

CAREER IN 

ELECTRONICS 

NOW! 

SEND FOR FREE BOOK 

Dept. RX -04 
Schools of Television and Electronic Technology 
A Service of Radio Corporation of America 
350 West 4th Street, New York, N. Y. 10014 

Please rush me the FREE illustrated book with informa. 
Lion checked below. I understand that I am under no 
obligation and that no salesman will call 

HOME STUDY COURSES 

Electronics Fundamentals 

Electronics Fundamentals 
(in Spanish) 

TV Servicing 

Color TV Servicing 

Transistors 

Computer Programming 

Drafting 

Address 

GIN 

;] Communications Electronics 

FCC License Preparation 

Mobile Communications 

Automation Electronics 

Automatic Controls 

Industrial Applications 

Nuclear Instrumentation 

Digital Techniques 

CLASSROOM TRAINING COURSES 
Day livening 

New York City Cherry Hill, N. J. 

please print 

State Lip Code 

CANADIANS: Take advantage of these RCA Institutes Home Study 
Courses at no additional cost. No postage, no customs, no delay. 
Fill out this card and send in envelope to: RCA Victor Limited, 
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 

FOR YOUR FREE BOOK 



Master Electronics faster with RCA Home Training 

NEW, EASY WAY TO BEGIN WITH " AUTOTEXT" PROGRAMMED INSTRUCTION 
HERE'S WHAT YOU GET! 

40 fascinating 
THEORY LESSONS. 40 complete 

SERVICE PRACTICES. 

Here are all the basic principles of 

radio and electronics in easy-to -un- 

derstand language, fully illustrated! 

Each contains hundreds of absorbing, 
experiments and construction tech. 
niques to help you learn easier 

al 

Filled with practical, time -saving, 
money- saving servicing tips to use 

throughout your training! 

PLUS ALL THIS AT NO EXTRA COST... 

.. .r'. 
15 KITS! 
to build a Multimeter, AM 

Receiver and Signal Caner - 

ator. kits contain new parts 
for experiments, integrated 
so as to demonstrate what 

you learn in the lessons and 

to help you develop tech- 

nical skills. Each kit is fun 

to put together! Compare 

what RCA gives you with 
any other school! 

MULTIMETER 
A sensitive precision meas- 

uring instrument you build 
and use on the job. Big 
41" meter with 50 micro - 

amp meter movement. 
20,000 ohms -per -volt sensi- 
tivity d -c, 6,667 a-c. 

AM RECEIVER 
Have the satisfaction of 
building your own AM radio 
with this high quality ti- 

tube superheterodyne set. 
Big 5" speaker, fine tone! 

SIGNAL 
GENERATOR 

A "must" for aligning and 
trouble -shooting receivers. 
Build it for your own use. 
170 NC to 50 MC funda- 
mental frequencies for all 
radio and TV work. 

Begin your training the faster, easier way with new "Auto - 

text" programmed instruction. You learn almost automati- 

cally -and go on to advanced training sconer 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! 

Complete selection of Home Training Courses to choose 

from: TV Servicing Color TV Transistors Communica- 

tions Electronics FCC License Preparation Mobile Corn. 

municaticns Automation Electronics Digital Techniques 

Nuclear Instrumentation Automatic Controls Industrial 

Applications Drafting Computer Programming. 

CLASSROOM TRAINING ALSO AVAILABLE 

RCA Institutes Resident School in New York City and RCA 

Technical 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. 
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Send postcard for free illustrated book today! 

Specify home training or classroom training! 

RCA INSTITUTES, INC., Dept.RX -04 

350 West 4th St., New York 14, N. Y. 

THE MOST TRUSTED NAME 

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 -lb. 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 l25/4Hx 
135/8 Wx97/8 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 Pl 104 lists 
at $99.95. Model P1110, offering an ear- 
phone speaker that can he plugged into the 
front of the set for private listening, is 
$109.95. The all- channel (2 -83) version of 
the P1104 is the U P 1104; price, $119.95. 
All -channel model of the P1110 is the UP- 
1110, $129.95. 

General Electric's t 1 -inch screen receiver, 
Model M 110YBG, weighs in at 121/2 lbs., 
measures 14Wx103Hx9Y8D, 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 M 111 YBG, incorporating GE's new 
transistorized cigarette -pack -size UHF tuner, 
lists for $119.95. Model M 112YBN lists for 
$109.95, includes earphone jack and ear- 
phone for private listening. All- channel ver- 
sion of this set, Model M 113YBN, 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 
lbs., measures 95/8 Hx85/e Wx75/8 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 -volt 
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 12%eWx711%oHx12,'oD, has 
14 tubes, 5 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 101/2 
lbs., measures 77ñoHx9!1iWx87,40D, 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 lbs., 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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Manufacturer Model 

SPECIFICATIONS OF MINIATURE TV SETS 

Screen size Weight Power source Basic price 

Admiral Playmate P1104 11" 16 lbs. 
P1110 (with earphone for private listening) 
UP1104 (all- channel, 2 -83, version of P1104) 
UP1110 (all- channel, 2 -83, version of P1110) 

110 -120 volts $99.95 
109.95 
119.95 
129.95 

General 
Electric 

Ml 1OYBG 11" 121/2 lbs. 
M1 12YBN (with earphone for private listening) 
M111YBG (all- channel version of Ml 1OYBG) 
Ml 13YBN (all- channel version of Ml 12YBN) 

110 -120 volts 99.95 
109.95 
119.95 
129.95 

Sony 9 -304W 9" 
All- channel version (est. price) 

12 lbs. 110 -120 volts or battery 229.95 
249.95 

Delmonico 9PV 9" 
UHF -9PV 

18 lbs. 110 -120 volts 89.95 
109.95 

Panasonic Mitey 9 9" 101/2 lbs. 110 -120 volts or battery 229.95 

Sharp 
Electronics 

TRP -601 6" 
TRP- 602UHF 

8 lbs. 110 -120 volts or battery 199.95 
199.95 

Delmonico 5T30U 5Y2" 
UHF version (est. price) 

61/2 lbs. 110 -120 volts or battery 169.95 
189.95 

Sony 5 -303W 5" 8 lbs. 110 -120 volts or battery 189.95 

Delmonico 4T20U 4Y2" 
4T -40 41/2" 
4T -40U (all- channel version) 

71/2 lbs. 
8Y2 lbs. 

110 -120 volts or battery 149.95 
110 -120 volts or battery 169.95 

189.95 

Above, Sony 5 -inch model weighs 8 lbs. 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 lbs., measures 5Hx81/2 Wx73/4 D, has 23 
transistors, 12 diodes, 3 thermistors, plug -in 
printed circuit hoards 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 51 -inch portable miniature, 
weighing 61/2 lbs., Model 5T30U, measures 
81/4 Wx71/4 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 31/2 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 5 -inch Micro -TV, 
Model 5 -303W, weighing 8 lbs. and measur- 
ing 7s / %Wx41/4Hx71/4 D. Set provides 121 
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 41- 
inch miniature TV packages, both transistor- 
ized pygmy beauties. The first, Model 
4T20U, weighs 71/2 lbs., including batteries, 
measures 4Wx5Hx9D, 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 41 -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 41 -inch miniature 
portable, Model 4T-40, measuring 47/6 Hx 
81/4 Wx71/2 D, weighing 81 lbs., 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 41 -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 
exhibit at the New York World's Fair, you'll 
see a live TV image measuring only I /6th 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. lust 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 
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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 
earphone 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. 
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ELECTRONIC PARTS 

1. Ihis catalog is so widely used as 
a reference book, that its regarded 
as a standard by people in the elec- tronics industry. Don't you have the 
latest Allied Radio catalog? The sur- 
prising thing is that it's free! 

2. This catalog is far too detailed 
to describe here. Lafayette Radio 
Electronics Corp. will send one you 
can examine for yourself! 

3. Progressive "Edu -Kits" Inc. now 
has available their new 1964 catalog 
featuring hi -fi. CB. Amateur, test 
equipment in kit and wired form. 
Also lists books, parts, tools, etc. 

4. We'll exert our influence to get 
you on the Olson mailing list. This 
catalog comes out regularly with lots 
of new and surplus items. If you find 
your name hidden in the pages, you 
win $5 in free merchandise! 

S. Unusual scientific, optical and 
mathematical values. That's what Ed- 
mund Scientific has. War surplus 
equipment as well as many other 
hard -to-get items are included in this 
new 148 -page catalog. 

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

7. Whether you buy surplus or new, 
you will be interested in Fair Radio 
Sales Co.'s latest catalog --chuck full 
of buys for every experimenter. 

8. Want a colorful catalog of sur- 
plus goodies? John Meshna Jr. has 
one that covers everything from as- 
semblies to Zener diodes. You can 
buy complex units that set the gov- 
ernment back thousands, at a frac- 
tion of the cost! 

9. Are you still paying drugstore 
prices for tubes? Nationwide Tube 
Co. will send you their special bargain 
list of tubes. This will make you light 
up! 

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

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

HI-PI/AUDIO 

12. Tone -arms, cartridges, hi -fi, and 
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stereo preamps and replacement tape 
heads and conversions are listed in 
a complete Shure Bros. catalog. 

13. Here's a beautifully presented 
brochure from Altec Lansing Corp. 
Studio -type mikes. two -way speaker 
components and other hi -fi products. 

14. For the love of mikes! Astatic 
Corp. has lots. Studio types, ham 
types, recording types, etc. See its 
catalog sheets for the details. 

15. A name well -known in audio 
circles is Acoustic Research. Here's 
its booklet on the famous AR speak- 
ers and the new AR turntable. 

16. Garrard has prepared a four - 
color booklet on its full line of auto- 
matic turntables. Accessories are de- 
tailed too. 

17. 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 leading name in 
loudspeakers and speaker systems, 
has a colorful booklet to send to you 
on its product line. Complete with 
prices, it is a top -notch buyers guide. 

22. A wide variety of loudspeakers 
and enclosures from Utah Electronics 
lists sizes shapes and prices. All 
types are covered in this I6 -page 
heavily illustrated brochure. 

24. Here's a complete catalog of 
high- styled speaker enclosures and 
loudspeaker components. University 
is one of the pioneers in the field that 
keeps things up to date. 

26. When a manufacturer of high - 
quality high fidelity equipment pro- 
duces a line of kits, you can just bet 
that they're going to be of the same 
high quality! H. H. Scott. Inc., has 
a catalog showing you the full -color, 
behind -the -panel story. 

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 retty, very efficient, that's 
the word for the new Betacom inter- 
com. It's ideal for stores, offices, or just for use in the home, where it 
doubles as a baby- sitter. 

TAPE RECORDERS AND TAPE 

30. "All the Facts" about Concord 
Electronics Corporation tape record- 
ers are yours for the asking in a free 
booklet. Portable battery operated 
to four -track, fully transistorized 
stereos cover every recording need. 

31. "The Care and Feeding of Tape 
Recorders" is the title of a booklet 
that Sarkes- Tarzian will send you. 
It's 16 -pages jam -packed with info for 
the home recording enthusiast. In- 
cludes a valuable table of recording 
times for various tapes. 

32. You can learn lots about tape 
recorders. Big tape recorders for stu- 
dios, little tape recorders for business 
men, all kinds of tape recorders from 
American Concertorte. 

33. "40 and More Ways to Use Your 
Roberts Tape Recorder" shows how 
to get the most enjoyment from your 
tape recorder for "your family grow- 
ing up." language lessons, speeches, 
even synchronized sound with slides 
and home movies. Yours for the ask- 
ing from Roberts Electronics. 

34. The 1964 line of Sony tape re- 
corders. microphones and accessories 
is illustrated in a new 16 -page full 
color booklet just released by Super - 
scope, Inc., exclusive U.S. distributor. 

HI -FI ACCESSORIES 

36. A 12 -page catalog describing the 
audio accessories that make hi -fi liv- 
ing a bit easier is yours from Switch - 
craft, Inc. The cables, mike mixers, 
and junctions are essentials! 

38. An entirely new concept in cus- 
tomizing electron tubes has generated 
a new replacement line. Gold Lion 
tubes give higher output and loser 
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 Costar catalog is yours for 
the asking. 

42. Here's a 100 -page catalog of a 
wide assortment of kits. They're 
high -styled, highly- versatile, and 
Heath Co. will happily add your name 
to the mailing list. 

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, Halicra/ters, Inc. will 
happily send you lots of info on the 
ham, CB and commercial radio- equip- 
ment. 

47. Here's a goodly assortment of 
literature covering the products of the 
Dow -Key Co. They make coaxial re- 
lays, switches, and prcamps 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 see the latest in com- 
munication receivers? National Ra- 
dio Co. puts out a line of mighty fine 
ones and their catalog will tell you all 
about them. 

50. Are you getting all you can from 
your Citizens Band radio equipment? 
Cadre Industries has a booklet that 
answers lots of the questions you may 
have. 

51. Antennas for CB and ham use 
as well as for commercial installations 
is the specialty of Antenna Specialists 
Co. They also have a generator for 
power in the field. 

53. When private citizens group to- 
gether for the mutual good, some- 
thing big happens. Hallicra)ters, Inc. 
is backing the CB React teams and 
if you're interested in CB, circle #53. 

54. A catalog for CB'ers, hams and 
experimenters, with outstanding val- 
ues. Terrific buys on antennas, mikes 
and accessories. Just circle #54 to 
get Grove Electronics free 1964 Cata- 
log of Values. 
Also see items 46 and 47. 

55. Interested in CB or business - 
hand radio? Then you will be inter- 
ested in the catalogs and literature 
Mosley Electronics has to offer. 

SCHOOLS AND EDUCATIONAL 

56. Three new courses in marine 
communication, aircraft communica- 
tion, and guidance and mobile com- 
munications are available from Na- 
tional Radio Institute. The pamphlets 
arc well -illustrated and educational. 

57. Here are three pamphlets deal- 
ing with television trouble- shooting. 
radio trouble- shooting and high fidel- 
ity. These, from Progressive Edu -Kits 
are very complete and easy to under- 
stand. 

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 arc yours for the ask- 
ing. 

AUTOMOTIVE 

63. Got some questions regarding 
transistor ignition? W. F. Palmer Labs 
will send you a booklet which explains 
what transistor ignition is all about. 

If you decide, after reading, that this 
is for you, their kits will let you build 
your own! 

65. Want power plus for your auto? 
New Transistorized Ignition adds 20% 
more MPG. 3 to 5 times more spark 
plug life. Lower maintenance cost. 
Free catalog and instruction booklet 
available from Anderson Engineering. 

TEST EQUIPMENT 

67. Get the most measurement 
value per dollar." That's what Elec- 
tronic Measurements Corp. says. 
Looking through the catalogue they 
send 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. Alsynco 
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. 
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Easy to build 
Your Own Boat 

The 
" MINIMAX" 

Minimum cost- maximum performance. You get both 
in "Minimax." Built in one day at a very low cost, it 
will carry 2 people, take outboard motors 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 Ih. 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 outboardpowered hydroplane for 
water sport use on protected waters. 

LENGTH: 8 ft. 
BEAM: 4 ft. 
WEIGHT: 68 lbs. 
CAPACITY: 2. 

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- 
creased speed. 

Enlarged Drawings a Full -size Patterns 
Craft Print .255 *F Craft Print :::347 

available at available at 

SCIENCE and MECHANICS, 
Craft Print Division 
505 Park Avenue, New York 22, N. Y. 
Enclosed is $ . Please send me 

No. 255 Minimax Craft Print at $3 
No. 347 Minimax Full -Size Pattern at $8 

I understand money will be refunded if I am not com- 
pletely satisfied. 
Name 

(PLEASE PRINT) 

Street 
City, Zone, State 
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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 sealed under- 

sea 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 S /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, I 
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 
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 boy. 

Brandi reappeared with my walkie talkie. 
I put one arm around her shoulders. "You 

deserve an award, honey." 
"The devil I do, your old transmitter 

wouldn't modulate." Poker faced, "You 
think I'm lying ?" She held the rig out in my 
direction. 

Now I know she's putting it on. To prove 
it all I have to do is take the walkie talkie 
away from her and try the thing for myself. 
But what happens with Atlantis if Brandi is 
telling the truth? Like maybe I'm scared to 
push that button and find out. 
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AUTHOR'S SERVICE 

Classified Ads only 55C per word, each insertion, 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. 

PUBLISH your book! Join our successful 
authors: publicity advertising promotion. 
beautiful books. All subjects invited. Send 
for free manuscript report and detailed 
booklet. Carlton Press. Dept. SMH, 84 
Fifth Avenue. New York 11. 

BOOKS & PERIODICALS 

POCKET Books. Magazines. Comics, 
$1 00 Dozen. Snowden's, Box 185, Victoria, 
B. C. Canada. 

UNDERSTAND Your Dreams, $2.00. 
Walter Kazaks, 234 East 58th Street. New 
York 10022. 

CATALOG ut all Science and Mechanics 
Craltprints. Send 256 to cover postage and 
handling to Craftprint Div.. Science & 
Mechanics. 505 Park Ave . New York 22 

BUSINESS OPPORTUNITIES 

I Made $40,000.00 u Year by Mariurdrr. 
Helped others make money! Start with 
810.00 -Free Proof. 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. 

CO- PUBLISHERS! Wanted copy 10e. 
Post, 1427 West 32nd Street. Indianapolis, 
Indiana. 

HIGH Weekly Earnings! Address -mail 
letters featuring real merchandise. Oct $10 
with every order -keep $8 profit. Supplies 
furnished. Free particulars. Modern Mer- 
chandising. Box 357. Oceanside. New York. 

BUY IT WHOLESALE 

150 STYLES! Watch -Ring circulars 256. 
Empire. 1916 -PB Filth, Sacramento. Calif. 
95814. 

CHEMICALS & APPARATUS 

EXPERIMENTERS! Why Look Further, 
When You've Found Number One Dis- 
counter? Get Our Catalogue. Only 25t. 
See For Yourself. Free Valuable Coupons 
Listed. Hagenow Laboratories: Mani- 
towoc. Wisconsin. 

CHEMICALS. Pyrotechnics, Biologicals, 
Microscopes, and Apparatus. New 1965 
Illustrated Catalog Only 256. Dover Scien- 
tific, 35 -24 31st, Astoria, N. Y. 11106. 

EARTHWORMS 

BIG Money Raising Fishworms and 
Crickets. Free Literature. Carter Farm -O. 
Plains, Georgia. 

EDUCATION & INSTRUCTION 

OIL Color Photographs at Home. Good 
spare -time income. interesting hobby. 
New. easy method qualifies you for imme- 
diate earnings. Write for Free Booklet, 
"Magic of Photo Coloring," Hamilton 
Studios, Box 39, Dept. T -34. Claymont. 
Delaware. 

TECHNICAL Writing. Personal instruc- 
tion by professional writers. Free lesson 
without obligation. Century Correspond- 
ence Schools, 1186C Fay. Largo. Florida. 

HOME Radio Course only $14.95. Free 
brochure. Edu -Kits, Dept. 507AL, Hewlett, 
New York. 11557. 
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EDUCATION & INSTRUCTION 

MAKE more money! Hundreds 01 op- 
portunities. New research reports give job 
outlook, salaries. future, etc. Send us 

latest Job 
researched hed report on00 your Job 

Receive 
choice. 

Professional Institute, Box 1524 -A, Kansas 
City. Mo. 64141. 

C.I.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.I.S.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 Items, Box 
1662, Newport News. Virginia. 23601. 

EMPLOYMENT INFORMATION 

FLORIDA! Bahamas! 500 listings daily. 
We can place you. No fee. Full details. 
$1.00. Gold Coast Employment Service. 
P. O. Box 4473. Miami Beach 41, Fla. 

FISHING TACKLE, BAIT & LURES 

COLLAPSIBLE Farm -Pond- Fish -Traps: 
Animal Traps. Postpaid. Free information, 

Dallas . 

Shawnee. 3934 AF Buena Vista, 
c 

FLORIDA LAND 

FLORIDA Water Wonderland: Home - 
sites, Cottagesites. Mubilsites. Established 
area. $390.00 Full Price. $5.00 Month. 
Swimming. Fishing, Boating, Hunting. 
Golfing. Write Lake Weir 52, Silver 
Springs. Florida. 

FOR INVENTORS 

PATENT Searches -48 hour airmail 
service. $6.00, including nearest patent 
copies. More than 200 registered patent 
uttorneys have used my service Free 
Invention Protection Forms. Write Miss 
Ann Hastings. Patent Searcher. P. O. Box 
176. Washington 4, D. C. 

HYPNOTISM 

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

MISCELLANEOUS 

INGENIOUS! Reusable Paper Bag 
Handle. Prevents Spilling. Purchase 2 

for $1 00. Make Shopping Manageable. 
Carry Clip. 633 Tularosa Drive. Los An- 
geles 20. California. 

MONEYMAKING OPPORTUNITIES 

CASH earned at home Na experience 
needed. Flannery, 105 Knollwmd Drive. 
Cherry Hill. N. J. 08034. 

NEW! "Directory of Study Courses and 
Money Making Opportunities" $1.00. 
Great American Sales. 1242- 34th Ave.. 
San Francisco, Calif. 94122. 

READ! Starting A Business? 35c. In- 
'urmative Box 473 -SM -A, Kansas City. 
Missouri 04141. 

PATENT SERVICE 

PATENT Searches, $6.00! For free 
"Invention Record" and "Important In- 
formation Inventors Need," write: Miss 
Hayward. 1029 -D Vermont. Washington 5. 
District of Columbia. 

NO Letter to write! Special "Invention 
For Sale" torni 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. 
Information 256. Keeney Brothers. New 
Freedom. Penna. 

PRINTING, MIMEOGRAPHING & 
MULTIGRAPHING 

1000 BUSINESS Curds $3.90. Samples. 
MTL Printers. 4005 North, Chicago 39. 

RADIO & TELEVISION 

7,, TV test tube -$6.99. Tubes -6146- 
$2.95: 6211 112AU7 equiv t 390, 3 for $1.00. 
Germanium diodes, tested, equiv. 1N34, 
1N60, etc., 30 for $1.00. Tophat silicon 
rectifiers. 750 MA -1000 piv 75e. Tran- 
sistors, tubes. resistors. condensers, etc.. 
bargains priced. Free catalog. Arcturus 
Electronics, Dept. RTV, 502 -22nd St.. 
Union City, N. J. 07087. 

CONVERT any television to supersensi- 
tive. big -screen oscilloscope. No electronic 
experience necessary. Only minor changes 
required. Illustrated plans $2.00. Reim- 
A30. Box 10563, Houston 18. Texas. 

FREE Electronics Catalog. Tremendous 
bargains. Electrolabs. Dept. C- 522NN, 
Hewlett, New York 11557. 

DIAGRAMS. Service Material. Radio. 
Television $1.00. Supreme Publications. 
1760 Balsam. Highland Park. Ill. 60035. 

TRANSISTORS. SCR's, Diode. Nickel - 
Cadmium batteries, meters, crystals. com- 
ponents. Quality guaranteed. Send 10t for 
catalog. Electronics Components Co., P.O. 
Box 290'2C. Baton Rouge. La 70821. 

REMAILING SERVICE 

SPECIAL Remailing 256. $3.00 Receiv- 
ing System. Smith. 914 -H Pueblo Street. 
Boise. Idaho. 

ST. LOUIS Remalling Service. Miss 
Dora, Drawer 6. St. Louis. Mo. 63188. 

FLORIDA Remails $3.00 monthly or 256 
each. Free Picture postcards with monthly 
orders. Hart's, 5212 Baycrest Road, 
Jacksonville 5. F la 

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- 
sifted 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- 
A30, Box 1056J, 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 I/í -, 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 1 -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 1/2 -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 '/ -watt resistors because your stock has 
been depleted in these resistance values. 
Using the Allied catalog as a price standard, 
these resistors will cost 484. 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 72C -the second four resistors cost only 244 to 
stock. In another instance, let's assume you 
need 31 I -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 40 
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. 
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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, III. 60624, 

(Concluded on page 153) 
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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 

THIS is the second part of White's Radio 
Log, now published in three parts twice 

each year. This format change, the first in 

over two decades, enables the Editors of 
RADIO -TV EXPERIMENTER to offer to its 

readers two complete volumes of White's 
Radio Log each year, while increasing the 
scope of the Log and its accuracy. 

In this issue of White's Radio Log we 
have included the following listings: U. S. 

AM Stations by Location. U. S. FM Stations 
by States, Canadian AM Stations by Loca- 
tion, Canadian FM Stations by Location, and 
the expanded, up -to -date World -Wide Short - 
Wave Section. 

In the December /January issue of RADIO - 

TV EXPERIMENTER, the Log will contain the 
following listings: U. S. AM Stations by Call 

Letters, U. S. FM Stations by Call Letters, 
Canadian AM Stations by Call Letters, 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 

RADIO -TV EXPERIMENTER during 1964. The 
three consecutive issues comprise a complete 
volume of White's Radio Log that offers 

complete listings with last minute station 
change data that can not be offered in any 

other magazine or book. If you are a broad- 
cast band DX'er, FM station logger, like to 
photograph distant TV test patterns, or tune 
the short -wave bands, you will find the new 

White's Lug 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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Location C.L. Kc. 

Abbeville, Ala. WART 1480 
Abbeville. La. KROF 960 
Abbeville, S.C. WABV 1590 
Aberdeen, Md. WAMO 970 
Aberdeen, Miss. WMPA 1240 
Aberdeen. S. Dak. PULE 1420 

KSON 930 
5X00 1320 

Aberdeen, Wash. I(BI(W 1450 
Abilene, Tex. KRBC 1470 

KCAL) 1560 
KNIT 1280 

KWKC 1340 
Abilene, Kansas KAGI 250. 
Abingdon, Va. WBBI 1290 
Ada. Okla, KADA 1230 
Adel. Ga, WAAG 1470 
Adrian, Mich, WABJ 1490 
Aguadilla, P.R. WABA 850 

WGRF 1340 
Ahoskie, N.C. WRCS 970 
Aiken, S.C. WAKN 990 

W LO W 1330 
Aitkin, Minn. KKIN 1000 
Akron, Ohio WAKR 1590 

WADC 1350 
WCUE 1150 
W H LO 640 

Alamogordo, N.M. KALG 1290 
KRAC 1270 

Alamo Heights. 
Tex. 
Alamosa. Colo. 
Albany, Ga. 

KDRY 1110 
KGIW 1450 

WALG 1590 
WFAZ 960 
WLYU 12511 
WGPC 1450 
WJAZ 960 

Albany, Ky. WANY 1390 
Albany, Minn. KASM 1150 
Albany, N.Y. WABY 1400 

WOKO 1460 
WPTR 1540 
WROW 590 

Albany. Oreg. KWIL 790 
KRKT 990 

Albemarle, N.C. WABZ 1010 
WZKY 1580 

Albert Lea, Minn. KATE 1450 
Albertville, Ala. WAVU 690 
Albion. Mich. WALM 1260 
Albuquerque, N.M. KABO 1350 

KOEF 1150 
KGGM 610 
KHIP 1520 
KOB 770 

KQEO 920 
KARA 1310 
KVOD 790 
KLOS 1450 
KRZY 1580 

Alen., Tenn. WEAG 1470 
Alexander City. Ala. 

WRFS 1050 
Alexandria, La. KALB 580 

KDBS 1410 
KSYL 970 

Alexandria. Minn. KX RA 1230 
Alexandria. Va. WPIK 730 
Algona, Iowa KLGA 1600 
Alice, Tex. KOPY 1070 
Alisal. Cal K RSA 1570 
Allentown, Pa. WHOL 1600 

WAEB 790 
WKAP 1320 
WSAN 1470 
KCOW 1400 

WFAH ISM 
K RSA 1570 
WCQS 1400 

WFYC 1280 
Mich. 

WATZ 1450 

Alliance, Nebr. 
Alliance, Ohio 
Alisal. Calif. 
Alma, Ga. 
Alma. M ich. 
Alpena Township, 
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U. S. AM Stations by Location 

Location C.L. Kc. 

Alpine, Tax. KVLF 1240 
Altavista, Va. W K D E 1280 
Alton, Ill. WOKZ 1570 
Algona, Man. CFAM 1290 
Altoona, Pa. WFBG 1290 

WRTA 1240 
WVAM 1430 

Alturas, Calif. KCNO 570 
Altus, Okla. KWHW 1450 
Alva. Okla. KALV 1430 
Amarillo, Tex. KBUY 1010 

KFDA 1440 
KONG 710 
KIXZ 940 

KRAY 1360 
KZIP 1310 

Ambridge, Pa, WMBA 1460 
Americus, Ga. WDEC 1290 
Ames. Iowa KASI 1430 

W01 640 
Amherst, Mass. WTTT 1430 
Amherst, N.S. CKDH 1400 
Amherst, N.Y, WUFO 1080 
Amite, La. WABL 1570 
Amory, Miss. WAMY 1580 
Amsterdam, N.Y. WAFS 1570 

WCSS 1490 
Anaconda, Mont. KANA 580 
Anacortes, Wash. KAGT 1340 
Anaheim, Calif. KEZY 1190 
Anchorage, Alaska KBYR 1270 

KFQD 730 
KENI 550 

Andalusia, Ala. WCTA 920 
Anderson, Calif. KPON 1580 
Anderson, Ind. WHUT 1470 

WHBU 1240 
Anderson, S.C. WATM 1230 

WANS 1280 
Andrews. Tex. KACT 1360 
Annapolis, Md. WANN 1190 

WYRE 810 
WNAV 1430 

Ann Arbor. Mich. WAAM 1600 
WPAG 1050 

Anna, Ill. WRAJ 1440 
Anniston. Ala. WANA 1490 

WONG 1450 
WHMA 1990 

Anoka, Minn. KANO 1470 
Ansonia, Conn. WADS 690 
Antigo, Wis. WATT( 900 
Apollo, Pa. WAVL 910 
Apopka. Fla. WTLN 1520 
Apple Valley, Cal. KAVR 960 
Appleton, Wis. WAPL 1570 

WHBY 1230 
Arab, Ala. WRAB 1380 
Arcadia, Fla. WAPG 1480 
Arcata. Calif. KENL 1340 
Arcata, Calif. KATA 1340 
Ardmore, Okla. KVSO 1240 
Arecibo, P.R. WCMN 1280 

WMIA 1070 
WNIK 1230 

Argentin, Nfld. VOUS 1480 
Arkadelphia, Ark. KVRC 1240 
Arkan. City. Kans. KSOK 1200 
Arlington. Fla. WQTY 1220 
Arlington, Va. WAVA 780 

WEAM 1390 
Artesia, N.M. KSVP 990 
Arvada, Colo. KDAB 1550 
Arroyo Grande. Calif. 

KCJH 1280 
Ashburn, Ga, W M ES 1570 
Asbury Park. N.J. WJLK 1440 

WHIG 1410 
Asheboro. N.C. WGWR 1260 
Asheville, N.C. WISE 1910 

WLOS 1380 
WSKY 1230 

WWNC 570 
Ashland, Ky. WCMI 1340 

WTCR 1420 
Ashland. Ohio WNCO 1340 
Ashland, Oreg. KW I N 1400 

KRVC 1350 
WIVE 1430 

WATW 1400 
WAQI 1600 

WREO 970 

Ashland, Va. 
Ashland. Wis. 
Ashtabula. Ohio 

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 8 Mechanics Pub- 
lishing Co., a subsidiary of Davis Publications, Inc., 
505 Park Avenue, New York, New York 10022. 

Location C.L. Kc. 

Aspen, Colo. KSNO 5000 
Astoria, Oreg. NAST 1370 

KIAL 1230 
Atchison, Kans. KARE 1470 
Athens, Ga. WGAU 1340 

WOOL 1470 
WRFC 960 

Athens, Ohio WATH 970 
WOUB 1940 

Athens, Tenn, WLAR 1450 
Athens. Tex. KBUD 1410 
Atlanta. Ga. WPLO 590 

WAKE 1340 
W AO K 1380 
WERD 860 
W G K A 1600 
WGST 920 
WIIN 970 
W QX I 790 
WSB 750 

WYZE 1480 
Atlanta, Tex, KALT 900 
Atlantic, lows KLAN 220 
Atlantic Beach. Fla. W KTX 1600 
Atlantic City, N.J. WFPG 450 

WLDB 490 
WMID 340 

Atmore, Ala. WATM 590 
Attleboro, Mass. WARA 320 
Auburn, Ala. WAUD 230 
Auburn, Calif. KAHI 950 
Auburn, N.Y. WMBO 1340 

WAUB 1590 
Auburn, Wash. KASY 1220 
Auburndale, Fla. WTWB 1570 
Auburndale, Wis, WLBL 930 
Augusta. Ga. WAUG 1050 

WBBQ 1340 
WBIA 1230 

WGAC 580 
WRDW 1480 

Augusta, Maine WRDO 1400 
WFAU 1340 

Aurora, Colo. KOSI 1490 
Aurora, Ill. WMRO 1280 

WKKD 1580 
Aurora, Mo. KSWM 940 
Austin, Minn, KAUS 1480 

KQAQ 970 
Austin, Tex, KNOW 1490 

KASE 970 
KTBC 590 
KOKE 1370 
KVET 1300 
KGLM 740 
WAVP 1990 

Avalon, Calif. 
Avon Park, Fla. 
Avondale Estates 
Ga. WAVO 1420 
Aztec, N. Mex. KHAP 1340 
Babylon, N.Y. WBAB 1440 

WGLI 1290 
Bad A Mich. WLEW 1340 
Bainbridge, 

xe, 
Ga. Wh1GR 930 

WAZA 1360 
Baker. Mont. KFLN 96(1 
Baker, Oreg. KBKR 1490 
Bakersfield. Calif. KAFY 550 

KBIS 970 
KERN 1410 
KGEE 1230 
KUZZ 800 
KLYD 1350 

KWAC 1490 
KPMC 1560 

Bellingham, Wash. KPUG II70 
Baldwinsville, N.Y. WSEN 1050 
Ballinger, Tex, I(RUN 1400 
Baltimore. Md. WEAL 1090 

WBMD 750 
WCAO 600 
WCBM 680 
WFRR 1300 
WITH 1290 
WSID 1010 

WWIN 14011 
Bamberg, S.C. W W B D 790 
Bangor, Maine WABI 910 

WGUY 125(1 
WLBZ 620 

Banning, Calif. KPAS 1490 
Barboursville. Ky. WBVL 950 
Bardstown, Ky. WBRT 1320 
Barnesboro, Pa. WNCC 950 
Barnwell. S.C. WBAW 740 
Barre, Vt. WSNO 1450 
Barstow. Cali. KWTC 1230 

KIOT 1310 
Bartlesville, Okla. KWON 1400 
Bartow. Fla. WBAR 1460 
Bassett, Va. WODY 900 
Bastrop. La. KTRY 730 

KVOB 1340 
Batavia, N.Y. WBTA 1490 
Batesburg, S.C. WBLR 1430 
Batesville, Ark. KBTA 1340 
Batesville, Miss, WBLE 1290 
Bath, Maine WJTO 730 

Location C.L. Kc. 

Bath. N.Y. WFSR 1580 
Baton Rouie, La. WAIL 1460 

W LUX1550 
WONK 1380 
WIBR 1300 
WJB0 1150 
WLCS 910 

WXOK 1260 
Battle Creek, Mieh.WBCK 930 

WELL 1400 
WVOC 1500 

Baxley, Ga. WHAB 1260 
Bay City, Mich, WBCM 1440 

WWBC 1250 
Bay City, Tex. KIOX 1270 
Bay Minette, Ala. WBCA 1150 
Bayamon, P.R. 
Baytown, Tex. 
Beacon, N.Y. 
Beardstown, Ill. 
Beatrice, Nebr. 
beaufort, N.C. 
Beaufort, S.C. 

KWBA 1360 
WBNR 1260 
WRNS 790 
KWBE 1450 
WBMA 1400 
WBEU 960 
WSIB 1490 

Beaumont, Tex. KLVI 560 
KPYC 1450 

KTRM 990 
Beaver Dam, Wis. WBEV 1430 
Beaver Falls, Pa. WBVP 1230 
Beckley, W. Va. WJLS 560 

WWNR 620 
Bedford, Ind. WBIW 1340 
Bedford. Pa. WBFD 1310 
Bedford, Va. WBLT 1950 
Beeville, Tex, KI BL 1490 
Bel Air. Md. WVCB 1520 
Bolen, N.Mex, KARS 860 
Belgrade. Mont. KGVW 630 
Bellaire, Ohio WOMP 1290 
Bellelontaine, Ohio 

WOHP 1390 
Bellefonte, Pa. WBLF 1330 
Bell Fourche, S.Dak. KBFS 1450 
Belle Glade. Fla. WSWN 900 
Belleville, Ont. CJBQ 800 
Belleville, Ill, WIBV 1260 
Bellevue, Wash. KF KF 1330 

KBVU 1540 
Bellingham, Wash. KPUG 1170 

KGMI 790 
KOQT 1550 

Bellingham. Ferndale, Wash. 
KENY 930 

Belmont, N.C. WCGC 1270 
Beloit, Wis, WGEZ 1490 

WBEL 13811 
Belton, S.C. WHPB 1990 
Belton, Tex. KTON 940 
Belzoni, Miss. WELZ 1460 
Bemidji, Minn, KBUN 1450 
Bend, Oreg. KBNO 1110 

KGRL 940 
Bennetsville, S.C. WBSC 1550 
Bennington, Vt. WBTN 1370 
Benson. Minn. KBMO 1290 
Benson, N.C. WPYB 1580 
Benton, Ark. KBBA 690 

KOKO 1600 
Benton, Ky, WCBL 1290 
Benton Harbor. 
Mich. WHFB 1060 
Berkeley, Calif. KPAT 1400 
Berkeley Springs. W.Va. 

WCST 1010 
Berlin, N.H. WMOU 1290 

WOOL 1400 
Berry Hill, Tenn. WVOL 1470 
Berryville, Ark. KTHS 1480 
Berwick, Pa. WBRX 1280 
Bessemer, Ala. WYAM 1450 
Bethesda, Md. WUST 1120 
Bethlehem, Pa. WOPA 1100 
Beverly, Mass. W M LO 1570 
Biddeford. Maine WIDE 1400 
Big Delta, Alaska WXLL 980 
Big. Lake. Tex. KIILT 1290 
Big Rapids, Mich, WBRN 1460 
Big Sprg.. Tex. KBST 1490 

KHEM 1270 
KBYG 1400 

Big Stone Gap, Va. WLSD 1220 
Biloxi, Miss. WLOX 1490 

WVMI 570 
Billings, Mont. (AMY 1240 

KOHL 790 
KOOK 970 
KOYN 910 
KURL 730 

Binghamton, N.Y. WINR 680 
WKOP 1360 
WNBF 1290 

Birmingham, Ala. WAPI 1070 
WBHM 1550 
WBRC 960 
WCRT 1260 

WEZB 1220 
WENN 1320 
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Location C.L. Ke. 

W ATV 900 
WSGN 610 
WYDE 850 

WVOK 690 

Bisbee. Ariz. KSUN 1230 

Bishop. Calif. KIBS 1290 
S.C. WAGS 

Bismarck!eN.Dak. KFYR 
1580 
550 

KBMR 1350 

Bismarck - Mandan. N.BÚM 
1270 

Black Mountain, N.C. 
WBMT 1950 

WFGW 1010 

Black River Falls. Wis. 
1260 WWIS 

Blackfoot. Idaho KBLI 690 
Blackshear, Ga. WBSG 1350 
Blackstone, Va. WKLV 1440 

Blaine eWashla. KARL I55Ó 
Blakely. Ga. W BBK 1260 

Blending. Utah KUTA 790 

Bloomington, 111. WJBC 1230 

Bloomington, Ind. WTTS 1370 

Bloomsburg. Pa. WCNR 
550 

Blountstown, Fla. WKMK 1370 

Blue Earth, Minn. KBEN 1560 

Bluefield, W.Va. WHIS 1440 
1240 

Blythe, Calif. KYOR 1450 

Blytheville, Ark, KLCN 
I9ÓÓ Boa:, Ala, 

Boca Raton, Fla. WFSG 730 

Bogalusa, La. WIKC 1490 
WBOX 920 

Boise, Idaho KATH 1 

950 
KEST 790 
KGEM 1140 
KIDO 690 

KYME 740 
Bolivar. Mo. KBLR 1550 
Bolivar. Tenn. W BOL 1560 

Boone, l owa KFGQ 1260 
KWBG 1590 

Boone, N.C. WATA 1450 
Boonville. Ind. WBNL 1540 

Booneville, Miss. 
KWRT 

1400 
Boonville, N.Y. WBRV 900 
Borger, Tex. KHUZ 

16ÓÓ 

Boston, Mass. WBZ 1030 
WCOP 1150 
WILD 1090 

WNAC 680 
WEZE 1260 
WEEI 590 

WHH 50 
1510 

WORL 950 
Boulder, Colo. KBOL 1490 

KDEY 1460 
Bowie. Tea. KBAN 1410 
Bowling Green. Ky. WKCT 930 

13 
W LB 1 1410 

Bowl. Green. Ohio WMGS 730 
Boynton Beach. Fla. 

222 1510 
Bozeman. Mont. KXXL 1450 

K 1 0 

Bradbury Hots., Md.WPGC 1580 
Braddock. Pa. WLOA 1550 
Braddocks Heights, 

M . MH1370 
Bradenton, Fla. WTRL 

1420 

Bradford. Pa. WESB 1490 
Brady. Tex. KNEL 1490 
Brainerd, Minn. KLIZ 1380 
Branson. Mo. KBHM 1220 
Brantford, Ont. CKPC 1380 
Brattleboro, VL 

W TSA 1490 

Brawley, Calif. KROP 1300 
Brazil, Ind. WBZI 1380 
Breckenridge, 
Minn. KBMW 1450 
Breckenridge. Tex. KSTB 1430 
Bremen. Ga. WWCC 1440 
Bremerton, Wash. KBRO 1490 
Brenham. Tex. K W H 1 1280 
Brevard.N.C. WPNF 1240 

Brewster, N.Y, WBRW 1510 
Brewton. Ala. WEBJ 1240 
Bridgeport, Ala. WETS 1480 

Bridgeport. Cohn. WICC 600 
WNAB 1450 

Bridgeton, N.1. WSNJ 1240 

Brigham City,Utah KBUH 800 

Brighton. Colo. KBRN 800 

Brinkley, Ark. KBRI 1570 

Bristol, Conn. WBIS 1440 

Bristol. Tenn. WOPI 1490 
WYKE 1550 

Bristol, Va. WCYB 690 
WFHG 980 

Brockton, Maas WBET 1460 

OCTOBER, 1904 

Location C.L. Kc. 

WOKW 1410 
Brockville, Ont. CFJR 1450 
Broken Bow. Nebr. KCNI 1280 
Brookfield, Conn. WINE 940 
Brookfield, Mo. KGHM 1470 
Brookhaven. Miss. 

W 1 CHJ 
1470 

Brookings, Oreg. KURY 910 
Brookings, S.Dak. KBRK 1430 

Brookline. Mass. WBOS 1600 

Brooksville, Fla. WWJB 1450 

Brownfield, Tex. KTFY 1900 

Brownsville. Tenn. WBHT 1520 

Brownsville. Tex. KBOR 1600 
Brownwood, Tex. 

K WD 1340 
Brunswick, Ga. 

W GIG 
1440 

WKLU 790 

Brunswick, Maine WCME 900 
Bryan. Ohio WBNO 1520 

Bryan. Tex. KORA 1240 
WTAW 1150 

Buckhannon, W.Va. WBUC 1460 

Bucyrus, Ohio WBCO 1540 

Buffalo, N.Y. WYSL 1400 
WEBR 970 

WGR 550 
WKBW 1520 
WWOL 1120 

KBBS 1450 
WDMF 1460 
KBLA 1500 
KBAR 1230 
KBUR 1490 

WBBB 920 
WBAG 1150 
WDOT 1400 
W10Y 1230 
WVMT 620 
KTSL 1340 
KRNS 1230 

WPRN 1240 
KMAM 1530 
WBUT 1050 

W ISR 680 
KBOW 1490 
KOPR 550 

KXLF 1370 
Cadillac. Mich. WATT 1240 

Caguas. P.R. 
WVEP 1110 

Caro, Ga. WGRA 790 
Cairo. Ill. W KRO 1490 
Calais. Maine WQDY 1230 

Caldwell, Idaho 
KBGN CID 1490 

Calera. Ala. WBYE 1370 
Calexico, Calif, KICO 1490 
Calhoun, Ge. WCGA 900 
Cambridge, Md. WCEM 1240 
Cambridge. Mass. WTAO 74 

Camden, Ark. KAMD Ohio 1270 
91 

KJWH 145 
Camden, N.J. W KD 1 N 80 Camden. S. C. WACA 159 

Camden. Tenn. W F W L 122 

Cameron, Tex. KMIL 193 

Camilla Ga. WCLB 122 
Campbell. Ohio WHOT Campbell. 
Campbellsville. Ky. WTCO 14 

Canandaigua. N.Y. WCGR 155 

Cannon City, Colo. KRLN 140 

Canonsburg, Pa. WARO 54 

Canton. Ga. WCHK 129 

Canton, Ill. 
Canton, Miss. 
Canton. N.C. 
Canton. Ohio 

Buffalo. WYO. 
Buford, Ga. 
Burbank, Calif. 
Burley, Idaho 
Burlington, Iowa 
Burlington. N.C. 

Burlington, Vt. 

Burnett. Tao. 
Burns, Ores. 
Butler, Ala. 
Butler. Mo, 
Butler. Pa. 

Butte, Mont. 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

50 
0 
0 
0 
0 

WBYS 1560 
WMGO 1310 

WCNS 900 
WHOF 1060 
WHBC 1480 

Canyon. Tex. KCAN 1550 
Cape Girardeau, Mo. 

VS 9 K 20 
KGMO 1550 

Carbondale, Ill. WCIL 1020 

Carbondale, Pa. WCDL 1440 
Caribou. Maine WFST 600 
Carlisle. Pa. W HYL 960 
Carlsbad, N.Mex. 

KAVE 1240 

Carmel. Calif. KRML 1410 
Carmi. 111. WROY 1460 
Carnegie. Pa. WZUM 1590 

Caro. Mich. WKYO 1360 

Carolina. P. R. WVOZ 1400 
Carrington, N.Dak. KDAK 1600 

Carrizo Springs. 
Tex. KBEN 1450 

Carroll. Iowa KCIM 1380 

Carrollton, Ala. WRAG 590 

Carrollton, Ga. WLBB 1100 

Carrollton. Mo. KAOL 1430 

Carson City, Nev. KPTL 1300 

Cartersville. Ga. WBHF 1450 
WKRW 1270 

Carthage, III. WCAZ 990 
Carthage, Mo. KOMO 1490 

Carthage. Miss, WECP 1480 

Location C.L. Ne. 

Carthage. Tenn. W RKM 1350 

Carthae, Tex. KGAS 1590 

Carutheroville, Mo. KC RV 1370 
Casa Grande, Ariz. KPIN 1260 

Casey, Ill. WKZI 800 
Casper. Wyo. 1470 

Cathedral City. Calif. 
KWXY 1340 
KVOC 1230 

Cayce, S.C. WCAY 820 
Cedar City. Utah KSUB 590 

Cedar Falls, Iowa KCFI 1250 

Cedar Rapids, Iowa 
K 
KG 
CVRN 11000 
WMT 600 

KHAK 1360 

Cedartown, Ga. WGAA 1340 

Calina. Ohio WCSM 1350 

Center. Ala. W 
EIS 

S I99Ó 

Center. Tea. KDET 930 
Centerville, Iowa KCOG 1400 

Centerville, Ind. WHON 930 

Centreville, Miss. WLBS 15130 

Centerville. Tenn. W H LP 1570 

Central 
Centervill 

City. 
Utah 

Ky. W N ES 1050 
WMTA 1980 

Centralia, Ill. WCNT 
Centralia & Chehalis, 

1210 

Wash. KELA 1470 

Centreville, Miss. W LBS 1580 

Ceres, Calif. KLOC 920 
, N.C. WVOE 

Chadbron Nebr. KCSR 
1590 

610 

Chambersburg, Pa. 
WCHA 1590 

Chanute. Kans. KCRB 1460 

Chapel Hill. N.C. WCHL 1360 

Chardon, Ohio WELD 156U 

Charleroi, Pa. W ESA 940 

Charles City, Iowa KCHA 1580 

Charleston, Ill. WEIC 1270 

Charleston. Mo. KCHR 1350 

Charleston, S.C. WCSC 
11340 

WPAL 730 
WQSN 1450 

WTMA 1250 

Charleston, W.Va. WCAW 680 
WCHS 51311 

WGKV 1490 
W KAZ 950 
WT1P 1240 

WXVA 1550 

Charlotte, Mich. WCER 1390 

Charlotte. N.C. 1100 WAYS 610 
WGIV 16011 

WKTC 1310 
WSOC 990 

WIST 1240 
WWOK 1480 

Charlotte, WRPL 1540 
Charlotte Amalie. V.I. 

WBNB 100 
WSTA 1340 

WBNB 1000 

Charlottesville, Va. WCHV 
1280 

W I N A 1400 
Chase City Va. WMEK 980 
Chattahoochee. 

WSBP 1580 Fla. 
Chattanooga. Tenn. WMOC 

W 1150 
WDEF 1370 
WOOD 1310 
WDXB 1490 
W N 00 1260 

Cheboygan, Mich. WCBY 1240 
Cheektowaga, N.Y. WNIA 1230 

Chehalis, Wash. KITI 1420 
Chelan. Was. KZI 1220 
Cheraw. S.C. WCRE 1420 

Cherokee, Iowa C KCHE 1440 
Chester. Ill. K8GM 980 
Chester, Pa. 

WVCH 
EZ 1590 

Chester, S.C. WGCD 1490 
Chester. Va. WIKI 1410 

WCTR 1530 
Cheyenne. aWyo. 

Md. 
KFBC 1240 
KCHY 1530 
KRAE 1480 
KVWO 1370 

Chicago. ill. 
WAIT 820 

WBBM 780 
WCFL 1000 

WCRW 1240 
WEDC 1240 
WYNR 1390 

WGN 720 
WIND 560 
W11D 1160 
WLS 890 

WMAQ 670 
NUM 1110 

Location C.L. Ke. 

WSBC 1240 
Chicago Hgb., Ill. WCGO 

1600 

Chlekashe. Okla. KWCO 1580 

Chico, Calif. 
KPPAAY 1060 

Chicopee. Mass. WACE 730 
Childress. Tex. KCTX 1510 

Chilicothe Mo. KCHI 1010 

Chillicothe.. Ohio WBEX 1490 
WCHI 1350 

Chipley, Fla. WGBC 1240 

Chippewa Falls, Wis. 
WAXX 1150 

Va. 
Christiansted. V 1. 

WBCR I 

7 9Ó 
Church HIII, Tenn. WMCH 1260 

Cicero, Ill. WVON 1450 

Cincinnati, Ohlo WCCKY 1530 

WCPO 1230 
WKRC 550 

WLW 700 
136 WSAI 
1050 

Clanton. Ala. W KLF 980 
Clare, Mich. WCRM 990 

Claremont. N.H. WTSV 1230 

Clarion, Pa. WWCH 1300 

Clarksburg. W.Va. W 
HAY 1I 0Ó 

WPDX 750 

L'larksdale. Miss. WROX 1450 
1600 

Clarksville, Ark. KLYR 1960 
.1251 Clarksville, Tenn. WDXN 1400 

KCAR 1350 

Claxton. IGa. 
Ten. 

WCLA 1470 

Clayton, Ga. WGHC 1570 

Clayton. Mo. 
KFUO 

1320 

Clayton. N.Mex. KLMX 1450 

Clearfield. Pa. WCPA 900 

Clearwater, Fla. WTAN 1340 
WAZE 860 

Cleburne. Tel. KCLE 1120 

Clermont. Fla. WSLC 1340 

Cleveland, Ga. W R W H 1350 

Cleveland. MIse. 
W WDSK CLO 1490 

Cleveland, Ole W DO K 1260 
WERE 1300 
WGAR 1220 

WHK 1420 
WABQ 1540 

W 1 W 850 
Cleveland. Tens. WBAC 1340 

1570 

Cleve!aHats.. Ohio WJM0 1490 

Clewiston. Fla. WOWY 1590 

Clifton. Ariz. KCLF 1400 
Clifton Forge, Va. WCFV 1230 

Clincho. Va. WDIC 1430 

Clinton. Ill. WHOW 1520 

Clinton. Iowa 
KROS 1340 

Clinton. Me. KDKD 1280 

Clinton, N.C. WRRZ 880 
Clinton. Okla. KWOE 1920 
Clinton S. WPCC 1410 

Clinton. Tenn. WYSH 1380 

Cloquet, Minn. W KLK 1230 

Clovis, N.Mex. 1240 
KICA 980 

Coachella, Calif. KCHV 970 

Coatesville. 
Calif. 

Pa. WCOI 1420 

Cocoa, Fla. WKK 880 
WEZY 

O 
1350 

WWBC 1510 

Cocoa Beach. Fla. WRKT 1300 

Cody. Wyo. KODI 1400 
1240 Coeur 

Colfeyville.en Kans. KGGF1 690 
Colby. Kans. KXXX 790 

Coldwater. Mich. WTVa 1590 

Coleman, Tex. KSTA 1000 

Colfax. Wash. KCLX 1450 

College Park. Ga. WEAL) 1570 

Colonial Heights. Va. 
WPVA 1290 

Colorado City. Tex. KVMC 1920 

Colo. Spills., Colo. (ROO 1240 
KPIK 1580 

KVOR 1900 
KSSS 740 

KYSN 1480 
KRYT 1530 

Columbia. KY. WAIN 1270 

Columbia, bliss. WCJU 1450 

Columbia, Mo. 1400 
KCGM 1580 

Columbia, Pa. WCOY 1580 

Columbia. S.C. 
WOOS 

1400 

WO1C 1920 
WNOK 1230 
WQXL 1470 

135 



Location C.L. Kc. 
Columbia, Tenn. WMCP 1280 

WKRM 
Columbus, Ga. WDAK 540 

1940 

WRBL 1420 
WGBA 1270 
WCLS 1580 
WOKS 1340 

WPNX 1460 Columbus, Ind. WCSI 1010 
Columbus, Miss. WACR 1050 

Columbus, Nebr. KÌ K1 900 
KITT 1510 

Columbus, Ohio WENS 1460 
WCOL 1230 
WMNI 920 

WOSU 820 
WTVN 610 

WYKO 1580 Colville, Wash. KCVL 1270 Comanche, Tex. KCOM 1550 Commerce, Ga. WJJC 1270 Concord, Calif. KWUN 1480 
Concord. N.H. W KXL 1450 
Concord. N.C. WEGO 1410 Concordia. Kans. KNCI( 1390 

Conneaut, Ohio WWOW 1360 
Connellsville, Pa. WCVI 1340 
Connersville, Ind. WCNB 1580 
Conroe, Tex. KMCO 900 Conway, Ark. KCON 1230 

KVEE 
Conway, N.H. WBNC 11050 
Conway. S.C. WLAT 1330 
Cookeville. Tenn. WHUB 1400 

WPTN 1550 
Coolidge. Ariz. KCKY 1150 
Coos Bay, Oreg. KOOS 1230 

Copper Hill, Tenn. WLSB 1400 Coquille. Oreg. KW RO 630 
Coral Gables, Fla. WRIZ 1550 

WVCG 1070 
Corbin, Ky. WCTT 680 

Cordele. Ga. 
WY 

1490 
Cordova. Alaska KLAM 1450 
Corinth. Miss. WCMA 1230 
Cornelia, Ga. WCON 1450 Corning. Ark. KCCB 1260 
Corning, N.Y. WCBA 1350 

WCLI 1450 
Corona, Calif. KBUC 1370 
Corpus Christi. Tex. 

KCTA 1030 
KCCT 1150 
KEYS 1440 
KRYS 1960 
KSIX 1230 

KUNO 140 
Corry, Pa. WOTR 1370 
Corsicana. Tex. K AND 1340 
Cortez. Colo. KVFC 740 
Cortland, N.Y. W !CRT 920 

KLOO 1340 
KFLY 1240 
KLOO 1350 

Coshocton, Ohio WINS 1560 
Cottage Grove. Ore. KNND 1400 
Cottonwood, Ariz. KVRD 1240 

KVIO 1600 
Coudersport, Pa. WFRM 600 
Council Bluffs. Iowa 

KFNF 920 
KSWI 1560 

Courtenay. B.C. CFCP 1440 
Covington. Ga. WGFS 1430 
Covington. La. WARB 730 
Covington, Tenn. WKBL 1250 
Covington. Va. W KEY 1340 
Cowan, Tenn. WZYX 1440 
Craig, Colo. KRAI 550 
Crane, Tex. KCRR 1380 
Crane, Texas KBSN 970 
Crawfordsville, Ind. 

WCVL 1550 
Crescent City, Calif. KPLY 1240 

KPOO 1310 
Creston, Iowa KSIB 1520 
Crestview, Fla. WCNU 1010 

WJSB 1050 
Crewe. Va. WSVS 800 
Crockett. Tex. KIVY 1290 
Crookston, Minn. I(ROX 1260 
Crossett, Ark. KAGH 800 
Crossville, Tenn. WAEW 1330 
Crowley, La. KSIG 1450 

136 

Location C.L. Kc. 

Cuero, Tex. KCFH 1600 
Cullman, Ala. WFMH 1460 

WKUL 1940 
Culpeper. Va. WCVA 1490 
Cumberland, Ky. WCPM 1280 
Cumberland. Md, WCUM 1230 

WTBO 1450 
Cummings, Ga. WSNE 1410 
Cushing, Okla, KUSH 1600 
Cuyahoga Falls, Uhio 

WCUE 1150 
Cypress Gardens. 
Fla. 
Cynthiana, Ky. 
Dade City. Fla. 
Dadeville, Ala. 
Dalhart. Tex. 
Dallas. N.C. 
Dallas, Oreg. 
Dallas. Tex. 

The Dalles. Oreg. 

Dalton, Ga. 

Danbury, Conn. 
Danville, Ill. 
Danville, Ky. 
Danville. Pa. 
Danville, Va. 

WGTO 540 
WCYN 1400 
WDI.F 1350 
WDVC 910 

11X17 1410 
WAAK 960 
KROW 1460 
KRLD 1080 
KIXL 1040 

KSKY 660 
KLIF 1190 

WFAA 570 
WFAA 820 
KBOX 1480 
WRR 1310 
KACI 1300 

KODL 1440 
WBLJ 1230 

WRCD 1430 
WLAD 800 
WDAN 1490 
WITY 980 
WHIR 1230 
WPGM 1570 
WBTM 1930 
WYPR 970 

WDVA 1250 
LA Dardanelle, Ark. CI AB 1 980 

Darlington, S.C. WDAR 1350 
Davenport. Iowa WOC 1420 

KWNT 1580 

Dawson, Ga. W D W 0 1 990 
Dayton, Ohio WHIG 1290 

WING 1410 
WONE 980 
WAVI 1210 

Dayton. Tenn. WDNT 1280 
Daytona Beach, Fla. 

WNDB 1150 
WMF1 1450 
WROD 1340 

Deadwood. S.Dak. KDS1 980 
Dearborn, Mich WKNR 1310 
Decatur. Ala. WHOS 800 

WAIF 1490 
WMSL 1400 

Decatur, Ga. WGUN 1010 

Decatur, 111. WW OZ 1050 
WSOY 1340 

Decorah, Iowa ¡(DEC 1240 

Deer Lodge. Mont. KDRO 1400 
Deerlleid, Va. WABH 1150 
Defiance. Ohio WONW 1280 
De Funiak Springs. Fla. 

W DSP 1280 
WZEP 1460 

De Kalb, Ill. WLRK 1360 
De Land, Fla. WJBS 1490 W00 1310 Delano. Calif. KCHJ 1010 
Delaware, Ohio WDLE 1550 
Delray, Bch., Fla. WDBF 1420 
Del Rio, Tex. KDLK 1230 
Delta. Colo. KDTA 1400 
Deming. N.Mex. KOTS 1230 
Demopolis. Ala. WXAL 1400 

W1WT 1950 
Denham Sprgs., La. WLBI 1220 
Denison, Iowa KDSN 1580 
Denison, Tex. KDSX 950 Denton. Tex. KDNT 1440 
Denver, Colo. KDEN 1940 

KFML 1390 
I(HOW 630 
KIMN 950 
KLIR 990 
KLZ 560 

KBTR 710 
KOA 850 

KPOF 910 
KFSC 1220 
KTL 1280 Denver City. Tex. KKAL 1580 

De Queen, Ark. KDON 1390 
DeRidder. La. KOLA 1010 
Des Moines, Iowa KCBC 1390 

KIOA 940 
KRNT 1950 

KSO 1460 
KWKY 1150 

WHO 1040 
Detroit. Mich. WCAR 1130 

WJBK 1500 
WJLB 1400 

WI R 760 
WW1 950 

Location C.L. Kc. Location C.L. Kc. 

Elkton, Md. WSER 1550 Ellensburg, Wash. KXLE 1240 Ellsworth, Me. WDEA 1370 
Elmira, N.Y. WELM 1410 

Elmira Heights. 
WENY 1290 

Horseheads, N.Y. 
WEHR 

El Paso, Tex. KROD 1600 
KELP 920 
KHEY 690 
KINT 1590 
KIZZ 1150 

KSET 1940 

El Reno, Okla. 
KTSM 

11460 
Ely, Minn. WELY 1450 Ely, Nev. KELY 1230 Elyria. Ohio WEOL 930 
Eminence, Ky, WSTL 1600 
Emporia, Kans. KVOE 1400 
Emporia, Va. WEVA 860 Emporium, Pa. WLEM 1250 
Endicott, N.Y. WENE 1430 
Englewood, Colo. KGMC 1150 
Englewood, Fla. WENG 1530 
Enid. Okla. KCRC 1390 

KGWA 960 Enterprise, Ala. WIRB 600 Enterprise, Oreg. KWVR 1340 
Ephrata, Pa. WGSA 1910 
Ephrata, Wash. KULF 730 
Erie, Pa. WWYN 1260 

WICU 1330 
WJET 1400 

WWGO 1450 
Erwin, Tenn. WEMB 1420 
Escanaba, Mleh. WDBC 680 WT 
Escondido. Calif. KOWN 1450 
Espanola, N. M. KOCE 970 
Estherville, Iowa KLIL 1340 
Etowah, Tenn. WCPH 1220 
Eufaula, Ala, WULA 1240 
Eugene. Oreg. KORE 1450 

KPIR 1500 
KASH 1600 
KATR 1920 
KERG 1280 
KUGN 590 
KWFS 1540 runlet, La. KEUN 1490 

Eureka. Calif. KINS 980 
KDAN 790 
KRED 1480 

Eustis, Fla. WLCO 1240 
Evanston. Ill. WEAW 1330 

WNMP 1590 
Evanston, Wyo. KEVA 1240 
Evansville. Ind. WROZ 1400 

WOOF 1280 
WIKY 820 
WIPS 1330 

Eveleth, Minn. WEVE 1340 
Everett, Pa. W W DS 1050 
Everett, Wash. KRKO 1380 

KWYZ 1230 
Evergreen. Ala, WBLO 1470 
Fairbanks, Alaska K FAR 610 

KERB 900 
Fairbury, Nebr. KGMT 1910 Fairfax, Va. WEEL 1310 
Fairfield. III. W FtW 1390 
Fairfield, Iowa KMCD 1570 
Fairhopo, Ala. WABF 1220 
Fairmont, Minn. KSUM 1370 
Fairmont. N.C. WFMO 860 
Fairmont. W.Va. WMMN 920 

WTCS 1490 
Fajardo, P.R. WMDD 1480 
Falfurrlas, Tax. KPSO 1260 
Fall River. Mass. WALE 1400 

WSAR 1480 
Falls Church, Va. W FAX 1220 
Falls City. Nebr. KTNC 1290 
Fargo, N.Dak. WDAY 970 

KFNW 900 
KUTT 1550 
KXGO 790 

Faribault. Minn. KOHL 920 
Farmerssille, La. KTDL 1471) 
Farmington. Me. W KTl 1380 
Farmington. Mn. K REI 800 
Farmington, N.M. KENN 1990 

KWYK 960 
KRZE 1280 

Farmville, N.C. WFAG 1250 
Farmville, Va. WFLO 870 
Farrell. Pa. WFAR 1470 
Farwell, Tex. KZOL 1570 
Fayette, Ala. W W W F 990 
Fayetteville, Ark. KHOG 1440 

KFAY 1250 
Fayetteville, N.C. WFAI 1230 

WFNC 940 
WFLB 1490 
WIDU 1600 

Fayetteville, Tenn. 
WEKR 1240 

Fergus Falls, Minn. 
KOTE 1250 

WXYZ 1270 
Detroit Lakes, Minn. 

Devils Lake,N. Oak 
KDLM 1940 

KDLR 1240 Dexter, Mo. KDEX 1590 Diboll, Tex. KSPL 1260 Dickinson, N.Dak. KD1X 1230 
Dickson, Tenn. WDKN 1260 Dillon, Mont. KDBM 800 Dillon, S.C. WOSC 800 Dimmitt, Tex. KOHN 1470 Dinuba, Calif. KRDU 1130 
Dixon, Ill. WIXN 1460 
Dodge City, Kans. KGNO 1970 

KEDD 1550 
Donaldsonville, Ga. WSEM 1500 
Doniphan. Mo. KDFN 1500 
Dothan, Ala. WAGF 1320 

WDIG 1450 
WOOF 560 

Douglas, Ariz. KAWT 1450 
KAPR 930 

Douglas, Ga. WDMG 860 
WOKA 1310 

Douglas, Wyo. KWIV 1050 Douglasville. Ga. WOOL 1520 
Dover, Del. WDOV 1410 

WKEN 1600 
Dover, N.H. WTSN 1270 Dover. Ohio WJER 1450 Dowagiae. Mich, WDOW 1440 
Doylestown, Pa. WBUX 1570 Dublin, Ga. WMLT 1330 

WXLI 1230 
Du Bola, Pa. WCED 1420 
Dubuque. Iowa KDTH 1a70 

WDBQ 1490 Duluth, Minn. KDAL 610 
WERC 560 
KAOH 1990 

Dumas, Tex. KDDD 800 Duncan, Okla. KRHO 1350 
Dundalk, Md. WAVE 860 

WEBB 1360 
Dundee, N.Y. WFLR 1570 
Dunkirk, N.Y. WDOE 1410 Dunn, N.C. WCKB 780 
Du Quoin. III. WDON 1580 
Durango, Colo. K IUP 990 

KDGO 1240 
Durant, Okla. KSFO 750 
Durham, N.C. WDNC 620 

WSRC 1410 
WSSB 1490 

WTIK 1310 
Dyersburg. Tenn. WDSG 1450 

WTRO 1330 
Eagle Pass, Tex. KEPS 1270 
Eagle River, Wis. WERL 950 
Easley. S.C. WELP 1360 
E. Grand Forks, Minn. 

KRAD 1590 
Eastland, Tex. KERC 1590 
E. Lansing, Mich. WKAR 870 
E. Liverpool. Ohio W O H 1 1490 
East Longmeadow, Mass. 

WTYM 16 Eastman, Ge. WPFE 1580 
E. Moline, III. WDLM 960 
E. Point. Ga. WTJH 1260 
E. St. Louis, Ill. WAMV 1490 Easton, Md. WEMD 1460 
Easton. Pa. WEER 1230 

WEST 
Eatontown. N.J. WHIG 114 0 Eau Claire, Wis, WEAQ 790 

WBIZ 1400 
WECL 

Fau Gallia. Fla. WMFG I92Ó 
Ebensburg, Pa. WEND 1580 Edenton. N.C. WCD1 1260 Edinburg. Tex, KURV 710 Edmonds. Wash. KGDN 630 Effingham. III. WCRA 1090 

Elba. Ala. WELB 1350 
Elberton, Ga. WSGC 1400 El Caton. Calif. KDEO 910 El Camno. Tex. KU LP 1998 
El Centro. Calif. K XO 1230 

KAMP 1435 
El Dorado. Ark. KOMS 1290 

KELD 
Eldorado. Kans. 1(870 11360 
Eldorado Springs, Mo. 

ICESM 1580 
Elgin. Ill. WRMN 1410 
Elizabeth City, N. C. 

WCNC 1240 
W G A I 560 

Elizabethton, Tenn. WBEJ 1240 
Elizabethtown, Ky. WI EL 1400 
Elizabethtown, N.C. 

WBLA 1440 
Elizabethtown. Pa. WHRY 1600 
Elk City, Okla. KBEK 1240 
Elkhart, Ind. WTRC 1340 

WCMR 1270 
Elkin, N.C. WIFM 1540 
Elkins, W.Va. WDNE 1240 
Elko, Nev. KELK 1240 

RADIO -TV EXPERIMENTER 



Location C.L. Kc. 

Fernandina Beech, Fla. 
WPAP 1570 

Ferriday, La. KFNV 1600 
Festus, Mo. KJCF 1400 

KXEN 1010 

Findlay, Ohio WFIN 1930 

Fisher, W.Va. WELD 690 
Fitchburg, Mass. WEIM 

1280 
Fitzgerald. Ga. WBHB 1240 

Flagstaff, Ariz. 
KAFF 1000 
KIK1 1400 
KEGS 690 
KEOS 1290 

Flat River. Mo. KFMO 1240 

Flint, Mich. WFDF 910 
1330 

WAMM 1420 
WMRP 1570 
WKMF 1470 
WTAC 600 

Flomatun, Ala. WTCB 990 

Florence, Ala. 
WOWL 1240 

Florence. S.C. WJMX 970 
WOLS 1230 

WYNN 540 
F loydada, Tex. KFLD 900 
Foley, Ala. W H EP 1310 

Fond du Lae, Wis. KFIZ 1450 
Fordyce. Ark. KBJT 1570 
Forest. Miss. WMAG 860 
Forest City. N.C. WBBO 780 

WAGY 1320 
Forest Grove, Ore. KWAY 1570 

Forrest City, Ark. KXJK 950 
Ft. Atkinson. Wis. WFAW 940 

Ft. Bragg, Calif. KDAC 1230 
Ft. Collins, Culo. KCOL 1410 

KZIX 600 
Ft. Dodge, Iowa KVFD 1400 

KWMT 540 
Ft. Knox, Ky. WSAC 1470 

Ft. Lauderdale. Fla. W 
W Ì L 1400 

Ft. Madison. Iowa I( XGI 1360 
Ft. Morgan. Colo. KFT M 1430 

Ft. Myers, Fla. WINK 
1 R 1410 

WXYC 1350 

Ft. Payne, Ala. W FPA 1400 
WZOB 1250 

Ft. Pierce. Fla. 
WARN 1qÓ0 

Ft. Scott, Kane. 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. 
1190 

WANE 1450 
WKJG 1080 

Ft. Worth. Tax. K liM 1 870 

KFJZ 1270 
KNOK 970 
WBAP 570 
WBAP 820 
KXOL 1360 

Fostoria. Ohio WFOB 1430 
Fountain City. Tenn. 

WGYW 1430 
Fountain Inn, S.C. W FIS 1600 
Fowler. Calif. KLIP 1220 
Framingham. Mass.WKOX 1190 
Frankfort, Ind. WI LO 1570 
Frankfort. Ky. WFKY 1490 
Franklin. Ky. WFKN 1220 
Franklin. La. KFHA 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 910 
Fredericksburg, Va. WFVA 1230 

W F LS 1350 
Fredencktown. Mo. 

KFTW 1450 
Fredonia, N.Y. WBUZ 1570 
Freeport, III. WFRL 1570 

Freeport. N.Y. WGBB 1240 
Freeport. Tex. KBRZ 1460 
Fremont. Mich. WRFC 1490 

WSHN 1550 
Fremont, Nebr. KHUB 1340 
Fremont. Ohio WFRO 900 
Fresno, Calif. KARM 1430 

KBIF 900 
KIHV 1510 
KEAP 980 

KXEX 1550 
KFRE 940 

OCTOBER, 1964 

Location C.L. Ne. 

KGST 1600 
KMAK 1340 

K61.1 580 
KYNO 1100 

Front Royal, Va WFTR 1450 
Frostburg, Md. WFRB 560 
Fulton, Ky. WFUL 1270 
Fulton, Mo. KFAL 900 
Fulton, N.Y. WOSC 1300 
Fuquay Spills.. N.C. 

1460 

Gadsden. Ala. WGAD 
5 T0 0 

WAAX 570 
WEAC 1500 

Gaffney, S.C. WFGN 1570 
Gainesville. Fla. 

WOVHi I29Ó 
WHUF 850 

Gainesville. Ga. WGGA 550 
WDUN 1240 
WLBA 1580 

Gainesville. Tex. KGAF 1580 
Gaithersburg. Md. WHMC 1150 
Galax. Va. WBOB 13611 

Galesburg, Ill. WAIK 1400 

Gallatin. Tenn. WHIN 1010 
Gallipolis, Ohio WJEH 9911 

Gallup. N. Mex. 
KYVA 1230 

Galveston, Tax. KILE 1400 
KGBC 1540 

Gander, Nid. CBG 1450 
Garden City, Kans. KNÚO 

1240 

Garden City. Mich. 
1090 

Gardner. Mass. WGAW 1340 
Gary. Ind. WWCA 1270 

WCRY 1370 
Gastonia, N.C. WGNC 1450 

WLTC 1370 
Gate City, Va. WGAT 1050 

Gaylord. Mich. WATC 900 
Genesee. 111. WGEN 1500 
Geneva. Ala. WGEA 1150 
Geneva, Ill. WGSB 1480 
Geneva. N.Y WGVA 12411 

Georgetown, Del. W J W L 900 
Georgetown. Ky. WAXU 1580 

Georgetown. S.C. WGTN 1400 
WG00 1470 

Georgetown, Tex. KGTN 1530 
Gettysburg, Pa. WGET 1320 
Gillette. Wyo. K1 ML 1490 
Gilroy. Calif. KPER 1290 
Gladewater, Tex. KEES 1430 
Glasgow. Ky. 

WICDS 1440 

Glasgow, Mont. KLTZ 1240 
Glen Burnie. Md. W ISZ 1590 

Glendale, Ariz. KRUX 1360 
Glendale. Calif. KIEV 870 
Glendive, Mont. KXGN 1400 

KGLE 590 
Glens Falls, N.Y. WWSC 

1450 
Glenville. Ga, WKIG 1580 

Glenwood Snrgs.. Colo. 
KGLN 909 

Globe. Ariz. KZOW 1240 
Gloucester. Va. WDDY 1420 
Gloversville -Johnston. N.Y. 

WENT 1940 
Gold Belch, Oreg. KBLY 1220 
Golden, Colo. KICM 1250 
Golden Meadow. La. 

KLEB 1000 
Golden Valley. Minn. 

KEVE 1440 
KUXL 1570 

Goldsboro, N.C. WFMC 730 
WGBR 1150 
WGOL 1300 

Gonzales Tex. KCTI 1450 
Goodland, Kans. KLOE 730 
Goshen. Ind. WHAM 1460 
Gourernair, N.Y. WIGS 1230 
Grafton, N.D. KGPC 1340 
Grafton. W.Va. WVVW 1260 
Graham. Tex. KSWA 1930 
Grand Coulee, Wash. K FOR 1360 
Grand Forks. N.D. KFJM 1970 

KNOX 1310 
Grand Haven, Mich. 

WGHN 1370 
Grand Island. Nebr. 

KMMI 750 
KRGI 1430 

Grand Junction. Colo 
920 

KEXO 1230 
KSTR G20 

KWSL 1340 

Grand Prairie. Tex. 
KPCW 730 

Grand Rapids, Mich. 
WJEF 1230 

WFUR 1570 
WGRD 1410 

Location C.L. Kc. 

WLAV 1340 
WMAX 1480 
WOOD 1300 

Grand Rapids. Minn. 
KOZY 1490 

Grangeville, Idaho KORT 1230 
Granite City, Ill. W GNU 92U 

Granite Falls, N. C. 
WKJK 1580 

Grants. N.Mex. KMIN 980 
Grants Pass, Oreg. KAGI 930 

KAJO 1270 
Grayson, Ky. WGOH 1370 

Gt. Barrington, Mass. 
WSRS 860 

Gt. Bend, Kans, KVGB 1590 

Gt. Falls, Mont. KFBB 1910 
KUDI 14511 

KMON 560 
KARR 1400 

Greeley. Colo. KF KA 1310 
KYOU 1450 

Green Bay. Wis. WBAY 1360 
WJPG 1440 

WDUZ 1400 
Greeneville, Tenn. WGRV 1340 

WSMG 1450 
Greenfield, Mass. W HAI 1240 
Greensboro. N.C. W1316 1470 

WCOG 1320 
WEAL 1510 
WKTB 1550 
W000 1400 
WPET 950 

Greenberg, Ind. WGRB 1330 
Greensburg, t'a. WHIR 620 
Greenville. Ala. WGYV 1380 
Greenville. Ky, WKYF 1000 
Greenville, Mich. WPLB 1380 
Greenville, Miss. WJPR 1330 

WODT 900 
WGVM 1260 

Greenville, Pa. WGRP 940 
Greenville, N.C. W (ITC 1590 

W OO W 1340 
WPXY 1550 

Greenville, S.C. WESC 660 
WFBC 1330 
WMRB 1490 
WMUU 1260 
WOOK 1440 

Greenville, Tex. KGVL 1400 
Greenwood, Miss. WABG 960 

WGRM 1240 
Greenwood. S.C. WCRS 1450 

WGSW 1350 
Greer. S.C. WEAK 800 

WCKI 1300 
Grenada, Miss. WNAG 1400 
Gresham. Oreg. KRDR 1230 
Gretna, Va. WMNA 730 
Griffin, Ga. WKEU 1450 

WHIE 1320 
WRIX 1410 

Grinnell, Iowa KGRN 1410 
Groton, Conn. WSUB 980 
Grove City. Pa. WSAJ 1340 
Grundy, Va. W N RG 940 
Guayama, P.R. WXRF 1590 
Gulfport. Miss. W ROA 1990 

WGCM 1240 
Gunnison, Colo. ((JUG 1490 
Guntersville, Ala. WGSV 1270 
Guthrie. Okla. KWRW 1490 
Guymon, Okla. KGYN 1220 
Hagerstown. Md. WARK 1490 

WJEJ 1240 
Haines City, Fla. WHAN 930 
Haleyville. Ala. WJBB 1230 
Halfway, Md. WHAG 1410 
Hamden, Conn. WDEE 1220 
Hamilton. Ala. WERH 970 
Hamilton. Mont. KYLQ 980 
Hamilton. Ohio WMOH 1450 

WCNW 1560 
Hamilton. Tex. KCLW 900 
Hamlet, N. C. WKDX 1250 
Hammond. Ind. WJOB 1230 
Hammond. La. WFPR 1400 
Hammonton, N.J. WNJH 1580 
Hampton, S.C. WBHC 1270 
Hampton. Va. WVEC 1490 
Hancock, Mich. WMPL 920 
Hanford. Calif. KNGS 620 
Hannibal. Mo. KHMO 1070 
Hanover. N.H. WTSL 1400 

WDCR 1940 
Hanover, Pa. W H V R 1280 
Hardin. Mont. KHDN 1230 
Harlan, Ky. WHLN 1410 
Harlingen. Tex. KGRT 1530 
Harriman, Tenn. WHBT 1600 
Harrisburg. Ill. W ERG) 1240 
Harrisburg, Pa. W FEC 1400 

WCMB 1460 
WHP 560 

W KBO 1230 
Harrison. Ark. K HOZ 900 
Harrisonburg. Va. WHBG 13611 

WSVA 550 
Harrodsburg, Ky. WHBN 1320 
Hartford, Cunn. WDRC 1360 

WCCC 1290 

Location C.L. Kc. 

WPOP 1410 
WTIC 1080 

Hartford. Wis. WTKM 1540 
Hartselle. Al.,. WH RT 860 
Hartsville. S.C. WHSC 1450 
Hartwell. Ga. WKLY 980 
Harvard, Ill. WMCW 1600 
Harvey. Ill. WBEE 1570 
Hastings. Mich. WBCH 1220 

Mastings, Minn. KDWA 1460 

Hastings, Nebr. 
KICS 1550 

Hattiesburg, Miss. WBKH 950 
WFOR 1400 
WHSY 1230 
WXXX 1310 

Havelock, N.C. WUSM 1330 

Haverhill. Mass. WHAV 1490 

Havre. Mont. KOJM 610 
Havre de Grace. Md. 

ASA 1330 

Hawkinsville, Ga. WCEH 610 
Haynesville, La. KLUV 1580 

Hays. Kans. KAYS 1400 
Hayward, Wls. WHO 910 

1390 Hazard. Ky. 
Hazelhurst. Ga. WVOH 920 
H azlehurst, Miss. WMDC 1220 
Hazleton, Pa. WAZL 1490 

WTHT 1300 

Helena. Ark. KFFA 1360 

Helena, Mont, KBLL 
1340 

Hemet. Calif. KHSJ 1320 

Hempstead. N.Y. WHLI 1100 
Henderson. KY. WSON 860 
Henderson. Nev. KBM1 1400 

KTOO 1280 
Henderson, N.C. WH 

WIZS 
NC 

14980 

Henderson, Tex. KGRI 1000 
KWRD 1470 

Hendersonville. N.C. 
WHKP 1450 
WHVL 1600 

H enryetta, Okla. KH EN 1590 
Hereford. Tex. (PAN 860 
Herkimer. N.Y. WALY 1420 
Hermiston. Oreg. KOHU 1570 
Herrin, Ill. WJPF 1340 
Hettinger. N.Dak. KNDC 1490 
Hibbing. Minn. WMFG 1240 

Hickory, N.C. WW 
RC 1690 

WSPF 1000 
Highland. Ill. WINU 1510 

Highland Park. Ill. 
WEEF 1430 

Highland Park. Tex. KV IL 1150 
Highland Springs, Va. 

WENZ 1450 

High Point, N.C. WMFR 1230 
WNOS 1590 
WHPE 1070 

Hillsboro, Ohio WSRW 1590 
Hillsboro. Oreg. KUIK 1360 
Hillsboro. Tex. (HEIR 1560 
Hillsdale. Mich. WCSR 1340 
Hillsville, Va. WHHV 1400 
Hilo. Hawaii KHBC 

1970 
KIMO 850 

Hinesville, Ga. KGML 990 
Hinton, W. Va. WMTO 1380 
Hobart, Okla. KTlS 1420 
Hobbs. N.Mex. KWEW 1480 

(HOB 1390 
Holbrook. Ariz. KDII 1270 
Huldenville, Okla. KVYL 1370 
Haldredge, Nebr. KUVR 1380 
Holland, Mich. WHTC 1450 

WJBL 1260 
Hollister. Calif. KG HT 1520 
Hollywood. Fla. WGMA 1320 
Holly Hill. S.C. WHHL 1440 
Holyoke. Mass. WREB 930 
Homer. La. KHAL 1320 
Homestead. Fla. W i l l 1430 
Homewood, Ala. WILD 

1400 
Honolulu. Hawaii KGMB 

90 

KHAI 1090 
KPOI 1380 
K I K I 830 
KGU 760 

KHVH 1040 
KORL 650 
KNDI 1270 
KOHO 1170 
KTRG 990 
KULA 690 
KUMU 150(1 
KOLL 1420 

Hood River. Oreg. KIHR 1340 
Hope, Ark. KXAR 1490 
Hopewell, Va, WHAP 1340 
Hopkinsvilte, Ky. WHOP 1290 

1480 
Hoquiam, Wash. KHOK 1560 
Hornell, N.Y. WWHG 1320 

WLEA 1480 
Hot Springs, Ark. KAAB 1340 

137 



WHITE'S 

Qaao 
ft® 

Location C.L. Kc. 

KBHS 590 
KING 1470 

Hot Springs, 
S. Dak. KOBH 580 

Houghton, Mich. WHDF 1400 
Houghton Lake, M ich. 

WHGR 1290 
Houlton, Maine WHOU 1340 
Houma. La. KCIL 1490 
Houston, Miss. WCPC 940 
Houston, Mo. KTBC 1250 
Houston, Tex, KCOH 1430 

KILT 610 
KNUZ 1230 
KODA 1010 
KPRC 950 
KTHT 790 

KTRH 740 
KXYZ 1320 
KYOK 1590 

Howell. Mich, WH M 1 1350 
Hudson. N.Y. WHUC 1230 
Hugo, Okla. KIHN 1340 
Humacao. P.R. WALD 1240 
Humboldt. Tenn. W I R1 740 
Huntingdon. Pa. WHUN 1150 
Huntington, Ind. WHLT 1300 
Huntington, N.Y. WGSM 740 
Huntington. W.Va. 

W K E E 800 
WSAZ 930 

WWHY 1470 
Huntsville, Ala. WBHP 1230 

WEUP .600 
WFIX 1450 

WAAY 1550 
Huntsville. Tex. (SAM 1490 
Huron, S.Dak. KIJV 1340 
Hutchinson. Kans. KWBW 1450 

KWHK 1260 
Hutchinson, Minn. KDUZ 1260 
Hyde Park. N.Y. W H V W 950 
Idabel. Okla. KBEL 1240 
Idaho Falls, Idaho KID 590 

KTEE 1260 
Independence, la. 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 RIO 
WIRE 1430 
WISH 1310 

WXLW 950 
WNDY 1500 

ndianola, Iowa KBAB 1490 
ndianola. La. K BAB 1490 
ndianola. Miss. WNLA 1380 
odian Rocks Beach. Fla. 

WGNP 1520 
ndio. Calif. KREO 1400 
nglewood. Calif. KTYM 1460 
nkster. Mich. WCHB 1440 
nternational Falls. Minn. 

KGHS 1230 
ola, Kansas KALN 1370 
onia, Mich. WION 1430 
owe City, Iowa KXIC 800 

WSUI 910 
owa Falls, Iowa KFIG 1510 
ron Mtn.. Mich. WMIQ 14.50 
ron River. Mich. WII(R 1230 
rondale, Ala. WIXI 1480 
roman, Ohio WIRO 1230 
ronwood. Mich, WJMS 630 
rvine. Ky. WIRV 1550 
sabella. P.R. W ISA 1390 
shpeming, Mich. W 1PD 1240 

WIAN 970 
slip. N.Y. WBIC 540 
thaca. N.Y. WHC.0 870 

WTKO 1470 
uka. Miss. WVOM 1270 
ackson, Ala. WTHG 1290 
ackson Mich. WIRM 1450 

WKHM 970 
WJCO 1510 

Jackson. Miss. WJDX 620 
WJQS 1400 

WJXN 1450 
WJAQ 1550 

WOK1 1590 
WRBC 1900 

138 

Location C.L. Kc. Location C.L. Kc. Location C.L. Kc. 
WSLI 930 Kilgore, Tex. KOCA 1240 Latrobe, Pa, WPKV 1570 Jackson, Ohio WLMJ 1280 Killeen Tex. KLEN 1050 WQTW 1570 Jackson. Tenn. WDXI 1310 Kimball. Nebr. KIMB 1260 WTRA 1480 WJAK 1460 King, N. C. WKTE 1090 Laurel, Miss. WAML 1340 WTJS 1390 King City. Calif. KRKC 1490 WLAU 1600 Jackson. Wis. WYLO 540 Kingman, Ar z. KAAA 1230 WNSL 1260 Jackson, Wyo. KSGT 1340 Kings Mountain. N.C. Laurens, S.C. WLBG 860 Jacksonville. Ark. KGMR 1500 WI(MT 1220 Laurinburg, N.C. WEWO 1080 Jacksonville, Fia. WJAX 930 Kingsport, Tenn. WKIN 1320 WLNC 1300 WAPE 690 WKPT 1550 Lawrence. Kans, KFKU 1250 WZOK 1320 Kingston, N.Y. WBAZ 1550 KLWN 1320 WIVY 1050 WGHQ 920 Lawrence, Mass. WCCM 800 WMBR 1460 WKNY 1490 Lawrenceburg. Tenn. WOBS 1360 Kingstree. S.C. WDKD 1310 WDXE 1370 WPDQ 600 Kingsville, Tex, KINE 1330 Lawrenceville, Ga. WLAW 1360 WQI K 1280 Kinston. N.C. WELS 1010 Lawrenceville, Ill. WA KO 910 WRHC 1400 WFTC 900 Lawrenceville, Va. WLES 580 Jacksonville, Ill. WIIL 1550 WISP 1230 Lawton. Okla. KSWO 1380 WLDS 1180 Kirkland, Wash. KCDI 1460 

KCCO 1050 Jacksonville, N.C. WJNC 1240 KNBX 1050 Leadville, Colo. KBRR 1230 
Jacksonville. Tex. KEBE 1400 Kisstiimmee, MFla. WOSL 1220 Leavenwor N.C. WCLO 1490 
Jacksonville Bch.. Fla. Kittanning. Pa. WACB 1380 

Lebanon, Kans. KC LO 1410 
WZRO 1010 Klamath Falls, Oreg. Lebanon, Ky. WLBN 1590 

Jamestown, N.Dak. KEY1 1400 KAGO 1150 Lebanon, Mo. KLWT 1230 
KSJB 600 KFLW 1450 Lebanon, Oreg. KCAL 920 Jamestown, N.Y. WITN 1240 KLAD 960 Lebanon, Pa. WLBR 1270 

W KSN 1340 Knoxville, Iowa KNIA 1920 Lebanon. Tenn. WCOR 900 Jamestown. Tenn. WCLC 1260 Knoxville, Tenn. WBIR 1240 Leesburg. Fla. WLBE 790 Janesville. Wis. WCLO 12311 WIVK 860 WRIL 1410 Jasper, Ala. WW WB 1360 WATE 620 Leesburg. Va. WAGE 1290 
WARF 1240 WKGN 1340 Leesville, La. KLLA 1570 Jasper. Ind. WITZ 990 WKXV 900 Lehighton, Pa, WYNS 1150 Jasper, Tex. ICTX1 1350 WNOX 990 Leitchfleld, Ky. WMTL 1580 Jefferson City, Mo. KLIK 950 WOOL 1490 Leland, Miss. WESY 1580 

KWOS 1240 Kodiak, Alaska WCVQ 960 LeMars, Iowa KLEM 1410 Jefferson City, Tenn. Kokomo. Ind. WIOU 1350 Lemoore. Calif. KLAN 1320 
WJFC 1480 Kosciusko. Miss. WKOZ 1350 Lenoir. N.C. WJRI 1340 Jeffersonville, Ind. WXVW 1450 Laconia, N.H. WLNH 1350 Lenoir. Tenn. WLIL 730 Jena. La. KCKW 1480 WEMJ 1490 Leonardtown, Md. WKIK 1370 Jennings, La. KJEF 1290 LaCrosse, Wis. W KBH 1410 Levelland, Tex. KLVT 1230 Jerome, Idaho KART 1400 WLCX 1490 Levittown, Pa. WBCB 1490 Jerseyville, Ill. WIRM 1490 WKTY 580 Lewisburg. Pa. WUNS 1010 Jesup. Ga. WBGR 1370 Ladysmith. W s. WLDY 1340 Lewisburg. Tenn. W11M 1490 John Day. Ore. (JOY 1400 Lafayette, Ga. WLFA 1590 Lewiston, Idaho KRLC 1350 Johnson City, Tenn. Lafayette, Ind. WASIC 1450 KOZE 1300 WICW 910 WAZY 1410 Lewiston. Maine WCOU 1240 

WETB 790 WBAA 920 WLAM 1470 Johnston, S.C. WI ES 250 Lafayette, La. KPEL 1420 Lewistown. Mont. KXLO 1230 Johnstown, Pa, WJAC 850 KVOL 1330 Lewistown, Pa. WKVA 920 WARD 1490 KXKW 1520 WMRF 1490 
WCRO 1230 Lafayette, Tenn. WEEN 1460 Lexington, Ky. WLAP 630 Joliet. III. WJOL 1340 LaFollette, Tenn. WLAF 1450 WBLG 1300 WJRC 1510 LaGrande, Oreg. KLRM 1450 WVLK 590 Joliette. Que. CJLM 1350 LaGrange, Ga. WLAG 1240 Lexington, Miss. WXTN 1150 Jonesboro, Ark, KBTM 1230 WTRP 620 Lexington, Mo. K LEX 1570 KNEA 970 LaGrange, III. WTAQ 1300 Lexington, Nebr. KRVN 1010 Jonesboro, La. KTOC 920 LaGrange, Tex. KVLG 1570 Lexingtnn. N.C. WRUY 1440 Jonesboro, Tenn. WJS0 1590 Lal unta, Colo. KBZZ 1400 Lexington, Tenn. WD XL 1490 Jonesville, La. KANV 1480 Lake Charles, La. K LOU 1580 Lexington. Va. WREL 1450 Joplin, Mo. WMRH 1450 KPLC 1470 Lexington Pk.. Md. WPTX 920 KQYX 1560 KAOK 1400 Libby. Mont. KLCR 1230 KFSB 1310 Lake City, Fla. WDSR 1340 KLIK 1470 KODE 1230 WORD 960 Liberal, K8CB 1270 Junction. Tex. KMBL 1450 Lake City. S.C. WIOTT 1260 Liberty. Ky.s WPNN 1560 June. City. Kans. KICK 1420 Lakeland. Fla. WLAK 1430 Liberty, N.Y. WVOS 1240 Juneau, Alaska KINY 800 WONN 1230 Liberty. Tex. K FAZ 1050 KJNO 630 WWAB 1330 Lihue, Hawaii KTOH 1490 Kailua, Hawaii KLEI 1130 Lake Placid, N.Y. WIRD 920 Lima, Ohio WI MA 1150 Kaimuki, Hawaii KAIM 870 Lake Providence, La. KLPL 1050 WCIT 940 Kalamazoo, Mich. WKPR 1420 Lake Tahoe. Calif. KOWL 1490 Lincoln. Ill. WPRC 1370 WKZO 590 Lakeview. Oree. KQIK 1230 Lincoln, Nebr. KFOR 1240 WKLZ 1470 Lake Wales, Fla. WIPC 1280 KLI N 1400 WK MI 1360 Lakewood. Coln. KLA K 1600 KLMS 1480 Kalispell, Mont, KGEZ 600 Lakewood. Wask. (FHA 1480 (L01. 1530 KOFI 930 Lake Worth, Fla. WLIZ 1380 Lincolnton. N.C. WLON 1050 Kane. Pa. WAOP 960 Lamar, Colo. KLMR 920 Linton. Ind. WRTO 1600 Kankakee. Ill. WKAN 1320 Lamesa, Tex. KPET 690 Litchfield. Ill. WSMI 1540 Kannapolis. N.C. WGTL 870 Lampasas. Tex. KCYL 1450 Litchfield. Minn. KLFD 1410 WRKB 1460 Lancaster, Calif. KAVL 610 Little Falls, Minn. KLTF 960 Kans. City. Kans. KCKN 1340 KBVM 1380 Little Falls, N.Y. WLFH 1230 Kansas City. Mo. KCMO 810 Lancaster. Ohio WHOK 1320 Littlefield, Tex. KIZN 1490 KMRC 980 Lancaster, Pa. WGAL 1490 Little Rock. Ark. KARK 920 KPRS 1590 WLAN 1390 KALO 1250 KUDL 1380 Lancaster, S.C. WLCM 1960 KLRA 1010 WDAF 610 WALL 1560 KOKY 1440 

Kealakekua. Hawaii K E KO 790 Laneett Ala. WRLD 1490 
KAAY 1050 

Kearney. Nebr. K GFW 1340 Lansdale, Pa. WNPV 1440 
KVLC 1510 

K RNY 146,0 Lansford, Pa. WLSH 1410 
Littleton. Colo. 1410 

Kerne. N.H. WK NE 1250 Lansing, Mich. WILS 1320 
Live Oak. N. H. WLTN 1250 

WKRK 1220 W1134 1240 
Live Oak. FM. WNER 1250 

Kelso. Wash. (LOG 1490 WITL 1010 
Livingston, Ment. 1920 

Kemmerer, Wyo. KMER 950 Lapeer, Mich. WMPC 1230 
Livingston, Tenn. 920 

Kendallville. Ind. WAWK 1570 WTHM 1530 
Livingston, Tex, KVLL 1440 

Kenedy, Tex. KAML 990 KVLL 1220 
Kennett, Mo. K BOA 830 

LaPorte, Ind. WL01 1540 Lock Haven, Pa. WBPZ 1290 
KBXN 1540 Laramie, Wyo. KLME 1490 Lnrkpnrt. N.Y. WUSI 1 340 

KennewickPasco- Richland, KOWB 1290 Lodi. Calif. KCVR 1570 
Wash. KEPR 610 Laredo, Tex. KGNS 1300 Logan, Utah KVNU 615 

Kenosha, Wis. WLIP 1050 KVOZ 1490 KSTU 1300 
Keokuk. Iowa K01(X 1910 Larned, Hans. KANS 1510 Logan, 

KLnN 1390 
Kermit. Tex. KERR 600 LaSalle. III. WLPO 1220 

, W.Va. WLC 1290 
Kerrville, Tex. KERV 1230 LasCruces, N.Mex. KOBE 1450 WVOW 1290 
Kershaw, S.C. W KSC 1300 Logansport. Ind. 1410 

KO Ketchlkan. Alaska KT KN 930 
570 Lompoc, Calif. KOK 13 

Las Vegas. Nev. KENO 1460 IC LOM 1330 KAKI 580 KLAS 1230 ((NEZ 909 Kewanee. III. WKEI 1450 KORK 1340 London, Ky, WFTG 1400 Keyser, W.Va. WKYR 1270 KRAM 920 Long Beach. Calif. KFOX 1200 WKLP 1390 KLUC 1050 KGER 1390 Key West, Fla. WKWF 1690 KVEG 970 Longmont, Colo. KLMO 1050 WKIZ 1500 Las Vegas. N.M.X. KFUN 1230 Long Prairie, Minn. KEYL 1400 

RADIO -TV EXPERIME \TER 



Location C.L. Kc. 

Longview. Tex. KFRO 
121370 

Longview, Wash. KEDO 1400 
KRAM 1270 

Lookout Mtn., Tenn. WFLI 1070 
Lorain. Ohio WW IZ 1380 
Loudsburg, N.Mex. KLHS 950 
Loris. S.C. W LSC 1570 

Los Alamos. N.Mex. KRSN 1490 
Los Angeles, Calif. KABC 790 

KFI 640 
K H 1 930 

KFSG 1150 
KFWB 980 
KGFJ 1290 
KFAC 1390 
KLAC 570 
KMPC 710 

KNX 1070 
KPOL 1540 
KGBS 1020 
KRKD 1150 

Los Banos, Calif. K LBS 1330 
Louisburg. N.C. WYRN 1480 
Louisville, Ga. WPEH 1420 
Louisville, Ky. WAVE 970 

WAKY 790 
W HAS 840 
WKLO 1080 
WINN 1240 

W K Y W 900 
W LO U 1950 
WTMT 620 

Louisville, Miss. WLSM 1270 
Loveland, Colo. KLOV 1570 
Loves Park, Ill. W LU V 1520 
Lovington, N.Mex. KLEA 630 
Lowell, Mass. WCAP 980 

WLLH 1400 
Lubbock, Tex. KCBD 1590 

KDAV 580 
KLRK 1340 
KFYO 790 
KLLL 1460 
KSEL 950 

WHHT 1440 
WKLA 1450 
KRBA 1340 
KTRE 1420 

Lumberton, N.C. WA1,R 580 
WTSB 1340 

Luray. Va. WHAA 1330 
Lynchburg, Va, WLVA 590 

WDMS 1320 
WW00 1390 
WBRG 1050 
WLLL 930 
WLYN 1360 
W BBT 1340 
WKAI 1510 
WBML 1240 
WCRY 900 
WIRB 1280 

WMAZ 940 
WNEX 1400 

Macon, Miss, WMBC 1400 
Madawaska, Me. WSJR 1230 
Madera. Calif. KHOT 1250 
Madill. Okla. (MAD 1550 
Madison, Fla. WMAF 1230 
Madison. Ga. WYTH 1250 
Madison, Ind. WORX 1270 
Madison, S.D. KJAM 1390 
Madison, Tenn. WENO 1430 
Madison, Wis, WHA 970 

WIBA 1910 
WISM 1480 

WKOW 1070 
Madisonville, Ky. WFMW 730 

WTTL 1310 
Magee, Miss. WSJC 790 
Magnolia, Ark. KVMA 630 
Makawao. Hawaii KNUI 1310 
Malden, Mo. KTCB 1470 
Malone, N.Y. WICY 1490 
Malvern. Ark. KOOK 1310 
Manassas, Va. WPRW 1465 
Manati, P.R. WMNT 1590 
Manchester, Conn. WINF 1230 
Manchester, Ga. WFDR 1970 
Manchester. Ky. WW XL 14.50 

Manchester, N.H. WFEA 1970 
WGIR RIO 

WKBR 1250 
Manchester, Tenn. WMSR 1320 
Manhattan. Kans. KSAC 580 

KMAN 1350 
Manistee, Mich. WMTE 1940 
Manitou Springs. Colo. 

KCMS 1490 
Manitowoc, Wis. WCUB 980 

WOMT 1240 
Mankato, Minn. KYSM 1230 

KTOE 1420 
Manning, S.C. WYMB 1410 
Mansfield, La. KDBC 1360 
Mansfield, Ohio WMAN 1400 

WCLW 1570 
Maplewood. Minn. WRCR IOIO 
Maquoketa. low KMAQ 1320 
Marathon, Fla. WFFG 1300 

Lucedale, Miss. 
Ludington, Mich. 
Lufkin, Tex. 

Lynn, Mass. 
Lyons. Ga. 
Macomb, III. 
Macon, Ga. 

OCTOBER, 1964 

Location C.L. Kc. Location 

Marianna, Ark. KZOT 1460 
Marianna, Fla. WTYS 1340 

WTOT 980 
Marietta, Ga. WFOM 1230 

WRIE 1050 
Marietta, Ohio WMOA 1490 

WBRJ 910 
Marine City Mich. WDOG 1590 
Marinette. Wis. W MAN 570 
Marion, Ala. WIAM 1310 
Marion, Ill. WGGH 1150 
Marion, Ind. WBAT 1400 

W M R I 860 
Marion. N.C. WORM 1250 
Marion. Ohio WMRN 1490 
Marion, S.C. WATP 1430 
Marion, Va. WMEV 1010 

WOLD 133 

Marked Tree, Ark. KPCA 1580 
Marysville, La. (APB 1970 

Marlborough. Mass. WSRO 1470 
Marquette, Mich. WDMJ 1320 
Marshall. M,ch. WMRR 1540 
Marshall. Minn. KMHL 1400 
Marshall. Mo. KMMO 1300 
Marshall. N.C. WMMH 1460 

Marshall, Tez, 
KADO 1410 

Marshalltown. Iowa (FOB 1230 
Marshfield. Wis. WDLB 1450 
Martin, Tenn. WCMT 1410 
Martinsburg, W. Va. W EPM 1340 
Martinsville, Va WHEE 1370 

WMVA 1450 
Marystown, Nfld. Can. 

CHCM 560 
Marysville, Calif KMYC 1410 
Marysville, Kans KNDY 1570 

Maryville. Mo. KNIM 1580 
Maryville, Tenn. WGAP 1400 
Mason City, Iowa KGLO 1300 

(RIB 1490 
KSMN 1010 

Massena, N.Y. WMSA 1340 
WSTS 1050 

Massillon. Ohio WTIG 990 
Malayan. W.Va. WHJC 1360 
Mattoon, Ill. WLBH 1170 
Mauston, Wis. WRJC 1270 
Mayaguez. P.R. WAEL 600 

W KJB 710 
WORA 760 
WPRA 990 
WTIL 1300 " 

Mayfield, Ky. WNGO 1320 
Mayodan,N.C. WMYN 1420 
Maysville, Ky. WFTM 1240 
McAlester. Okla. KTMC 1400 

KNED 1150 
McAllen. Tex. KRIO 910 
McCamey, Tex. KAMY 1450 
McComb, Miss, WHNY 1250 

WAPF 980 
McCook. Nebr. KBRL 1300 

KWRV 1360 
McGehee, Ark. KVSA 1220 
McKeesport, Pa. WEDO RIO 

WPQR 1960 
McKenzie. Tenn. WHDM 1440 
McKinney, Tex. KMAE 1600 
McMinnville. Oreg. KMCM 1260 
McMinnville. Tenn. WBMC 960 

1230 
McPherson, Kans. KN EX 1540 
McRae, Ga. WDAX 1410 
Mead. Wash. KLFF 1590 
Meadville. Pa. WMGW 1490 
Medford. Mass. WHIL 1430 
Medford, Oreg. KMED 1440 

KSHA 860 
KDOV 1300 
(ROY 730 
KYIC 1230 

Medford. Wis. WIGM 1490 
Media, Pa. WXUR 690 
Melbourne. Fla. WMMB 1240 
Memphis, Tenn. WHRQ 560 

W H E R 1430 
WMC 790 

WDIA 1070 
W MPS 680 
WLOK 1340 
WMQM 1480 
WREC 600 

KWAM 990 
Mena, Ark. KENA 1450 
Menominee, Mich. WAGN 1340 
Menomonie. Wis. WMNE 1360 
Merced, Calif. KYOS 1480 

KWIP 1580 
Meriden, Conn. WMMW 1470 

Meridian, Miss. WCOC 910 
WDAL 1330 
WMOX 1010 
WOKK 1450 
WQIC 1390 

Merkte, Tea. KWFA 1500 

Merrill. Wis. WXMT 730 
Mesa, Ariz. KBUZ 1910 

KALE 1510 
Metropolis. Ill. WMOK 920 
Metter, Ga. WMAC 1300 

C.L. Kc. 

Media. Tex. KBUS 1590 
Mexico. Mo. KXEO 1340 
Mexico, l'a. WIUN 1220 
Miami. Ariz. KI KO 1340 
Miami. Fla. WGBS 710 

WIOD 610 
WFAB 9911 

WMBM 1220 
WAME 1260 
WMIE 1140 
WQAM 560 
WSKP 1450 
WINZ 940 

Miami. Okla. KG LC 910 
Miami Beach, Fla. 

WMBM 1490 
WKAT 1960 
WFUN 790 

Michigan City. Ind. WIMS 1420 
M iddleport Pomeroy, 

Ohio WMPO 1390 
Middlesboro, Ky. WMIK 560 
Middletown, Conn. WCN X 1150 
Middletown. N.Y. WALL 1340 
Middletown, Ohio WPFB 910 
Midland, Mich. WMDN 1490 
Midland, Tex. KCRS 550 

KJBC 1150 
KWEL 1600 
KABH 1510 

Milan. N. H. KCYR 560 
Milan. Tenn. W K81 1600 
Miles City. Mont. KATL 1940 
Milford, Del. WKSB 930 
Milford. Mass. WMRC 1490 
Milledgeville. Ga. WMVG 145.0 

Millen. Ga. 
Millington, Tenn. WHEY 1220 

WGMM 1980 
Millinocket. Me. W M KR 1240 

Millville, N.J. WMVB 1440 

Milton, Fla. WEBY 1330 
1490 

Milton, Pa. 
WARC 1380 

Milwaukee. Wis. WEMP 1250 
WFOX 860 
WRIT 1340 
WISN 1150 
WMIL 1290 
WOKY 920 
WTMJ 620 

Minden. La, KASO 1240 
Mineola, N.Y. WFYI 1520 
Mineola, Tex. (MOO 1510 
Mineral Wells. Tea. KORC 1140 
Minneapolis, Minn. WCCO 830 

WLOL 1330 
WMIN 1400 
WDGY 1130 
WPBC 980 
WTCN 1280 
KTCR 690 
KTIS 900 

KUOM 770 
Minot, N. Dak. KLPM 1390 

KQDY 1320 
KCJB 911) 

Mission, Kant. KBEA 1480 
Mission. Tex. KIRT 1580 
Missoula. Mont. KGVO 1290 

KXLL 1450 
KATE 1340 
KYSS 910 

Mitchell. S.Dak. KORN 1490 
Moab, Utah KURA 1450 
Moberly. Mo. KNCM 1230 
Mobile, Ala. WALA 1410 

WARB 1480 
W GO 900 
WTUF 840 
WKRG 710 
WLIQ 1360 

WMOZ 960 
Mobridge S.Dak. KOLY 1300 
Mocksville. N.C. WSDC 1560 

WDSL 1520 
Modesto, Calif. (IRE 860 

KBEE 970 
KFIV 1360 

Mojave, Calif. KDOL 1340 
Moline. III. WQUA 1230 
Monahans, Tex. KV KM 1330 
Moncks Corner. S. C. 

WEER 950 
Monett, Mo. KRMO 990 
Monette. Ark. KBIB 1760 
Monmouth. Ill. WRAM 1330 
Monroe, Ga. W M RE 1490 
Monroe, La. KMLB 1440 

KLIC 1230 
K NOE 540 

Monroe. Mich. WQTE 560 
Monroe. N.C. WMAP 1060 
Monroe, Wis. WEKZ 1260 
Monroeville. Ala, WMFC 1360 
Monterey, Calif. KIDD 630 

KMBY 1240 

Montevideo. Minn. KDMA 1460 

Monte Vista. Colo, KSLV 1240 

Montezuma, Ga. WMNZ 1050 

Montgomery. Ala. WBAM 740 
WCOV 1170 

Location C.L. Ke. 

WAPX 1600 
WHHY 14411 

WMGY 800 
WRMA 950 
WFMI 1500 

Montgomery. W.Va. 
WMON 1340 

Monticello. Ark. (HBM 14311 

Monticello, Ky. WF LW 1360 
Montpelier-Barre. Vt. 

WSKI 1240 
Montrose. Colo. KUBC 580 
Montrose. Pa. WPEL 1250 
Mooresville, N.C. WHIP 1350 
Moorhead. Minn. KVOX 1280 
Morehead. Ky. WMOR 13311 

Morehead City, 
N.C. WMBL 740 
Morgan City, La. KMRC 1430 
Morganfleld, Ky. WMSK 1550 
Morganton. N.C. W M NC 1430 
Morgantown, W.Va. WAJR 1440 

WCLG 13011 

Morrilton. Ark, KVOM 800 
Morris, Minn. KM RS 1230 
Morristown, N.J. W MT R 12511 

Morristown,Tenn. WCR K 1150 
WMTN 1300 

Morton, Tea. KRAN 1280 
Moscow, Idaho KRPL 1400 
Moses Lake. Wash. KSEM 1470 

(WIG 1260 
Moulton, Ala. W LCB 1530 
Moultrie. Ga. WMGA 1400 

WMTM 1300 
Moundsville, W.Va. W MOD 1370 
Mountain Grove. Mo. KLRS 1300 
Mountain Home, Ark. 

KILO 1490 
Mountain Home, Ida. 

KFLI 1240 
Mt. Airy, N.C. WPM] 740 

WSYD 1300 
Mt. Carmel, Ill, WVMC 1360 
Mt. Clemens. Mich. 

WBRB 1430 
Mt. Dora. Fla. WVGT 1580 
Mt. Holly. N.J. WJJZ 1460 
Mt. Jackson. Va. WSIG 790 
Mt. Kisco, N.Y. WVIP 1310 
Mt. Olive, N.C. WDJS 1430 
Mt. Pleasant, M ich. WCEN 1150 
Mt. Pleasant. Tex. K IMP 960 
Mt. Shasta. Calif. KWSD 620 
Mt. Sterling, Ky. WMST 1150 
Mt. Vernon, III. W MI X 940 
Mt. Vernon. Ind. WPCO 1590 
Mt. Vernon. Ky. WRVK 1460 
Mt. Vernon, Ohio WMVO 1300 
Mt. Vernon, Wash. KAPS 1470 

KBRC 1430 
Muleshoe, Tex. KMUL 1380 
Mullins. S.C. WJAY 1280 
Muncie, Ind. WLBC 1340 
Munlordville. Ky, WLOC IISO 
Munising. Mich. WMAB 1400 
Murfreesboro, Tenn.WGNS 1450 

WMTS 810 
Murphy. N.C. WCVP 600 

W K R K 1320 
Murphysboro, III. WINI 1420 
Murray, Ky. WNBS 1340 
Murray. Utah KMUR 1230 
Muscatine, Iowa ' KWPC 860 
Muscle Shoals City. 

Alabama WLAY 1450 
Muskegon. Mich. WKBZ 850 

W KJR 1520 
WTRU 1600 
WMUS 1090 

Muskogee, Okla. KBIX 1490 
KMUS 1380 

Myrtle Beach. S.C. W MYB 1450 
Nacogdoches, Tex. KEEE 1230 

(SEA 860 
Nampa, Idaho KFXD 580 

KAIN 1940 

Nanticoke. Pa. WNAK 730 
Napa, Calif. KVON 1440 
Naples. Fla. WNOG 1270 
Narrows. Va. WNRV 990 
Nashua, N.H. WOTW 

I90Ó 
Nashville, Ark. KBHC 1260 

Nashville. Ga. WNGA 1600 
Nashville, Tenn. WK DA 1240 

WLAC 1510 
WMAK 1300 
WLVN 1560 
WNAH 1360 
WSIX 980 
WSM 650 

Nassau. Bahamas ZNS2 1240 

Natchez, Miss. WMIS 1240 
WN.AT 1450 

Natchitoches, La, KNOC 1450 

Naugatuck. Conn. WOWW 860 
Navasota. Tex. KWBC 1550 
Nebraska City. Nebr. 

KNCY 1600 

Needles. Calif. KSFE 1340 

Neenah. Wis. WNAM 1280 

]39 



Location C.L. Kc. 

Neillsville, Wis. WCCN 1370 
Neon. Ky. WNKY 1480 
Neosho. Mo. KBTN 1420 
Nevada. Mo. KNEM 1240 
New Albany. Ind. WOWI 1570 
New Albany. Miss. WNAU 1470 
Newark. Del. WNRI< 1760 
Newark, N.J. W 1 RZ 970 

WHIR 1490 
WVN1 620 

Newark, N.Y. WACI( 1420 
Newark, Ohio WCLT 1430 
New Bedford. Mass. W BSM 1420 

WNBH 1340 
New Bern. N.C. WHIT 1450 

WRNB 1490 
Newberry, S.C. WKDK 1240 
New Boston, Ohio W I01 1010 
New Braunfels. Tex. KGNB 1420 
New Britain, Conn. W HAY 910 

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 1280 
Newcastle, Wyo. KASL 1240 
New Haven. Conn. WAVZ 1300 

WELT 960 
W N H C 1940 

New Iberia, La. KANE 1240 
KVIM 1360 

New Kensington, Pa. 
WKPA 1150 

New London. Conn. WNLC 1510 
New Martinsville,W.Va. 

WETZ 1330 
Newnan, Ga, WCOH 1400 

WNEA 1300 
New Orleans, La. WDSU 1280 

WJMR J90 
WBOK 800 
WNOE 1060 
WSMB 1350 
WNPS 1450 
WTIX 690 
W W L 870 

WWOM 600 
WYLD 940 

Newport, Ark. KNBY 1280 
Newport, Ky. WNOP 740 
Newport. N.H. WCNL 1010 
Newport, Oreg. KNPT 1310 
Newport. R.I. WADI( 1540 
Newport. Tenn. WLIK 1270 
Newport. Vt. WI KE 1490 
Newport News. Va. WEN 1310 

WTID 1270 
Newport Richey. Fla. 

WGUL 1500 
New Richmond. Wis. 

WIXK 1590 
New Roads. La. KWRG 1500 
New Rochelle, N.Y. WVOX 1460 
New Smyrna Beach, Fla. 

WSBB 1230 
WORT 1550 

Newton, Iowa KCOB 1280 
Newton, Kans. KJRG 950 
Newton. Miss, WBKN 1410 
Newton, N.J. WNNJ 1360 
Newton. N.C. WNNC 1230 
New Ulm, Minn. KNUJ 860 
New York. N.Y. WABC 770 

WBNX 1380 
WCBS 880 
WEVD 1930 

WHOM 1480 
WINS 1010 
WLIB 1190 

WMCA 570 
W H N 1050 

WNEW 1130 
WNYC 830 

WON 710 
WADO 1280 
WPOW 1390 
WQXR 1560 
WNBC 660 

Niagara Falls, N.Y.WHLD 1270 
Win. L 1440 

Nicholasville, Ky. WNVL 1250 
Niles, Mich. WNIL 1290 
Niles, Ohio WNIO 1540 
Nogales. Ariz. KNOG 1340 
Nome, Alaska KICY 850 
Norfolk, Nebr, WJAG 780 

140 

Location 

Norfolk. Va. 

C.L. Kc. 

WTAR 790 
WCMS 1050 
WNOR 1230 
WRAP 850 

Normal, Ill. WIOK 1440 
Norman, Okla. WNAD 640 

KNOB 1400 
Norristown. Pa. WNAR 1110 
N. Adams. Mass. WMNB 1230 
N. Augusta, S.C. WGUS 1380 

WFNL 1600 
WTHB 1550 

North Bend, Oreg. KFIR 1340 
North Charleston, S.C. 

WNCG 910 
Northampton, Mass. 

WHMP 1400 
Northfield. Minn. WCAL 770 
N. Little Rock, Ark. KDXE 1380 

KXLR 1150 
North Platte, Nebr. KILT 970 

KNOP 1410 
KODY 1240 

No. Syracuse, N.V. WSOQ 1220 
N. Vernon, Ind. WOCH 1460 
No. Wilkesboro, N.0 

WI(BC 810 
Norton, Kans, KNBI 1530 
Norton. Va. WNVA 1950 
Norwalk. Conn. WNLK 1350 
Norwich, Conn. WICH 1310 
Norwich, N.Y. WCHN 970 
Oakdale, La. KREH 900 
Oakes. N.Dak. KEYD 1220 
Oak Grove. La. KWCL 1280 
Oak Hill. W.Va. WOAY 860 
Oakland, Calii, KEWB 910 

KARL 960 
KDIA 1310 

Oakland. Md. WMSG 1050 
Oakland Park. Fla. WIXX 1520 
Oak Park, Ill. WOPA 1490 
Oak Ridge, Tenn. WATO 1290 
Ocala, Fla. WMOP 900 

WTMC 1290 
WKOS 1370 
W ETT 1590 
WYKP 1520 

Ocean City. Md. 
Ocean City. N. J. 
Ocean City - 
Somers Pt.. N.J. 
Oceanlake, Oreg. 
Oceanside, Calif. 
Ocilla, Ga. 
Odessa, Tex. 

WSLT 1240 
KBCH 1380 
KUDE 1320 
WSIZ 1380 

KECK 920 
I(OSA 1230 
KOYL 1310 
KRIG 1410 

Oelwein, Iowa KOEL 950 
Ogallala, Nebr. KOGA 930 
Ogden, Utah KLO 1430 

KANN 1250 
KSVN 7311 
KVOG 1490 

Ogdensburg. N.Y WSLB 1400 
Oil City, Pa. WKRZ 1940 
Okeechobee. Fla. WOKC 1570 
Okla. City, Okla. If RYE 890 

I<LPR 1140 
KOCY 1340 
KOMA 1520 
KTOK 1000 
KJEM 800 
WKY 930 

Okmulgee. Okla. KOKL 1240 
Old Saybrook, Conn. WLIS 1420 
Olean. N.Y. WMNS 1360 

WHIR 1450 
Olney, Ill. WVLN 740 
Olympia. Wash. KGY 1240 

KITN 920 
Omaha, Nebr. KRON 1490 

KFAR 1110 
KOIL 1290 

KODO 1420 
KOWH 660 

WOW 590 
Omak. Wash. KOMW 680 
Oneida, N.V. WMCR 1600 
Oneida. Tenn. WRNT 1310 
O'Neill, Nebr. KBRX 1350 
Oneonta, Ala. WCRL 1570 
Oneonta, N.Y. WDOS 730 
Ontario. Calif. KASI< 1510 
Ontario, Oreg. KSRV 1380 
Opelika. Ala. WPHO 1400 
Opelousas, La. KSLO 1290 
Opp. Ala. WAMI 860 
Opportunity, Wash. KZUN 630 
Orange, Mass. WCAT 1390 
Orange. Tex. KOGT 1600 
Orange. Va. WJMA 1940 
Orangeburg, S.C. WDIX 1150 

WORG 1580 
WTND 920 

Orange Park, Fla. WAYR 550 
Oregon City, Oreg. KLON 1520 
Orlando, Fla. WOBO 580 

WHO(/' 990 
WHIY 1270 
WLOF 950 
WKIS 740 

Location C.L. Kc. 

Ormond Bch., Fla. WQXQ 1380 
Orofino, Idaho KIER 950 
Oroville. Calif. KAOR 1340 
Ortonville. Minn. KDIO 1350 
Osage Bch., Mo. KRMS 1150 
Osceola. Ark. KOSE 860 
Oshkosh, Wis. WOSH 1490 
Oskaloosa. Iowa KROE 740 
Oswego, N.Y. WSGO 1440 
Othello. Wash. KRSC 1400 
Otsego, Mich- WDMC 980 
Ottawa, Ill. WCMY 1430 
Ottawa. Kans. I(OFO 1220 
Ottumwa, Iowa KBIZ 1240 

KLEE 1480 
Owatonna, Minn. KRFO 1390 
Owego. N.Y. W EBO 1330 
Owensboro, Ky. WOMI 1490 

WVJS 1420 
Owosso, M ch. WOAP 1080 
Oxford. Miss. WSUH 1420 
Oxford, N.C. WOXF 1340 
Oxnard, C. tif. KOXR 910 
Ozark. Ala WOZK 900 
Paducah, Ky. WKYB 570 

WOXR 1560 
WPAD 1450 

Page, Ariz. KPGE 1340 
Pahokee, Fla. WRIM 1250 
Painesville. Ohio WPVL 1460 
Paintsville Ky. WSIP 1490 
Palatka, Fla. WWPF 1200 

WSUZ 800 
Palestine, Tex. KNET 1450 
Palm Bch., Fla. WQXT 1340 
Palm Sprgs., Calif. KCMJ 1010 

HOES 920 
KPAL 1450 

Palmdale, Calif. KUTY 1470 
Palo Alto, Calif. 16IRE 1220 
Pampa, Tex, KPDN 1340 

KHHH 1230 
Panama City, Fla. WDLP 590 

WPCF 14311 
Panama City Beach. 

Fla. WTHR 1480 
WSCM 1290 

Paradise, Calif. KNGL 930 
Paragould, Ark. KDRS 1490 
Paris. Ark. 1<CCL 1460 
Paris, Ill. WPRS 1440 
Paris, Ky. WKLX 1440 
Paris, Tenn. WTPR 710 
Paris. Tex. KPLT 1490 

KFTV 1250 
Parkersburg, W.Va. WCEF 1050 

WPAR 1450 
WTAI' 12311 

Park Falls. Wis. WPFP 1450 
Park Rapids, Minn. 

KPRM 1240 
Parsons, Kans. K L KC 1540 
Pasadena, Calif. KALI 1430 

KPPC 1240 
KWKW 1300 

Pasadena, Tex. K LVL 1480 
KINK 650 

Pascagoula -Moss Point, Miss. 
WPMP 1580 

Pasco. Wash. KORD 910 
KURS 1340 

Paso Robles Calif. KPRL 1230 
Patchogue, L.I., N.Y. 

WALK 1370 
WPAC 1580 

Paterson. N.J. WPAT 930 
Pawls Valley. Okla. KVLH 1470 
Pawhuska. Okla. KOSG 1500 
Pawtucket, R.I. WXTR 550 
Payette. Idaho K EO K 1450 
Pearsall. Tex. KVWG 1280 
Pecos. Tex. KIUN 1400 
Peekskill. N.Y. WLNA 1420 
Pekin. Ill. WSIV 1140 
Pelt City. A'a. W FH K 1430 
Pendleton, Dreg. KTI X 1240 

KUBE 1050 
KUMA 1290 

Pennington Gap, Va. 
WSWV 1570 

Pensacola, Fla. WBOP 980 
WBSR 1450 

WMEL 610 
WNVY 1290 
WCOA 1370 

Peoria, Ill. WAAP 1350 
¡¡'"" WMBD 1470 
¡x ul/ r'J MsWloafRF 7 WPEO 1020 
Per , a, WPRY 1000 

WGKR 1910 
Perry. Ga. WPGA 980 
Perry, Iowa KULS 1310 
Perryton, Teo, 1 <EYE 1400 
Peru. Ind, WARU 1600 
Petaluma, Calif. KTOB 1490 
Petersburg, Va, WSSV 1240 
Petoskey, Mich. WMBN 1940 
Phenix City, Ala. WPNX 1460 
Philadelphia Miss. W HOC 1490 
Philadelphia Pa. WCAU 1210 

Location C.L. Kc. 

W DAS 1480 
WFIL 560 

WFLN 900 
WHAT 1340 
WIBG 990 

WIP 610 
WJM1 1540 

WPEN 950 
WRCV 1060 
WTEL 860 

Philipsburg, Pa. WPHB 1260 
Phillipsburg, Kans. KKAN 1490 
Phoenix, Aria. KIFN 860 

KXIV 1400 
KHAT 1480 
KHEP 1280 
KCAC 1010 
KOY 550 

KOOL 960 
KPHO 910 
KUEQ 740 
KBIZ 1230 

KTAR 620 
Picayune, Miss. WRJW 1920 
Piedmont, Ala. WPID 1280 
Pierre, S.Dak. KGFX 630 

KCCR 1590 
Pikeville, Ky. WLSI 900 

WPKE 1240 
Pine Bluff, Ark. KCLA 1400 

KADL 1270 
KOTN 1490 
KCAT 1530 
KPBA 1590 

Pine City, Minn. WCMP 1350 
Pineville, Ky. WMLF 1230 
Pineville, W.Va. WWYO 970 
Pipestone, Minn. KLOH 1050 
Piqua, Ohio WPTW 1570 
Pittsburg, Calif. KKIS 990 
Pittsburg, Kans. KOAM 860 

KSEK 1340 
Pittsburgh. Pa. KD KA 1020 

KOV 1410 
WAMO 860 
WJAS 1320 
WPIT 730 

WRYT 1250 
WEEP 1080 

WWSW 970 
Pittsfield, III. WBRA 1580 
Pittsfield, Mass. WBEC 1420 

WBRK 1340 
Pittston. Pa. WPTS 1540 
Plainfield, N.J. WERA 1590 
Plainview, Tex. KVOP 1400 

KPLA 1050 
Plant City, Fla. WPLA 910 
Platteville, Wis. WSWW 1590 
Plattsburg, N.Y. WFAV 960 

WIRY 1340 
Pleasanton. Tex. KBOP 1380 
Pleasantville. N.J. WOND 1400 
Plymouth. Ind. WKWB 1050 
Plymouth, Mass. WPLM 1390 
Plymouth. N.C. WPNC 1470 
Plymouth. Wis. WPLY 1420 
Pocahontas. Ark. I<POC 1420 
Pocatello, Idaho K S E I 930 

Kw1K 1240 
(SNN 1290 

Pocomoke City, Md. WDMV 540 
Pomona. Calif. KWOW 1600 

KKAR 1220 
Pompano Beach, Fla. 

WLOD 980 
WRRD 1470 

Panca City. Okla. WBRZ 1230 
Ponce, P.R. WPRP 910 

WEIlC 1420 
WPAB 550 
WLEO 1170 
WISO 1260 

Pontiac. Mich. WPON 1460 
Pontotoc, Miss, WSEL 1440 
Pool., Ind. WV A K 15560 
Poplar Bluff. Mo. KWOC 930 

KLID 1340 
Poplarville. Miss. WRPM 1530 
Portage, Pa. W W M L 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 1250 
Porterville, Calif. (TIP 1450 
Port Hueneme. Calif. KACV 1520 
Port Huron, Mich, WHLS 1450 

WITH 1380 
Port Jervis, N.V. WDLC 1490 
Port Lavaca, Tex. KGUL 1560 
Portland, Ind. WPGW 1440 
Portland, Maine WCSH 970 

WGAN 560 
WLOB 1310 
WPOR 1490 

Portland, Oreg. KBPS 1450 
iKBEV 1010 

KLIQ 1290 
KEX 1190 
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Location C.L. Kc. 

(GW 620 
KOIN 970 

KPAM 1410 
KPDQ 800 
KPO1 1330 
KWJJ 1080 

KXL 750 
Port Neches, Tex. KPNG 1150 
Portsmouth, N.H. WBBX 1380 

WHEB 750 
Portsmouth, Ohio WPAY 1400 

WNXT 1260 
Portsmouth, Va. WHIH 1400 

WPMH 1010 
WAVY 1950 

Port Washington, Wis. 
WGLB 1560 

Post. Tex. KPOS 1370 
Poteau. Okla. KLCO 1280 
Potosi, Mo. KYRO 1280 
Potsdam. N.Y, WPDM 1470 
Pottstown, Pa. WPAZ 1370 
Pottsville, Pa. WPAM 1450 

WPPA 1360 
Poughkeepsie, N.Y. WEOK 1300 

WKIP 1450 
Powell, Wyn. KPOW 1260 
Poynette, WIS. WIBU 1240 
Prairie du Chien. Wis. 

WPRE 980 
Pratt. Kans. KWSK 1570 

KWNS 1290 
Prescott, Ariz. KYCA 1490 

KENT 1340 
KNOT 1450 

Prescott, Ark. KTPA 1970 
Presque Isle, Me. WAGM 950 

WEGP 1390 
Preston, Idaho KPST 1340 
Prestonsburg, WPRT 960 

WDOC 1310 
Price, Utah KOAL 1230 
Prichard, Ala. WSIM 1270 
Prince Albert. Sask. C.KBI 900 
Princeton, Ind. WRAY 1250 
Princeton, Ky. WPKY 1580 
Princeton. N.J. W H W H 1950 
Princeton. W Va. WLOH 1490 
Prineville. Oreg. KRCO 690 
Prosser. Wash. NARY 1310 
Providence, R.I. WEAN 790 

WHIM 1110 
WICE 1290 

WJAR 920 
W L K W 990 
WPRO 630 
W RIB 1220 

Provo, Utah KIXX 1400 
KEYY 1450 
KOVO 960 

Pryor. Okla. KO LS 1570 
Pueblo, Colo. KDZA 1230 

KAPI 690 
KFEL 970 

KGHF 1350 
KCSJ 590 

KPUB 1480 
Pulaski, Tenn. W KSR 1420 
Pulaski. Va. WPUV 1580 
Pullman, Wash KWSC 1250 

KOFE 1150 
Punta Gorda. Fla. WCCF 1580 
Punxsutawney. Pa. WPM E 1540 
Putnam. Conn. WINY 1350 
Puyallup, Wash. KAYE 1450 
Ouanah. Tex. KOL1 1150 
Quantico, Va. WQVA 1530 
Quincy. Calif. 
Quincy. Fla. 
Quincy, III. 

KOCY 500 
WCNH 1290 
WGEM 1440 
WTAD 990 

Quincy, Mass. WJDA 1900 
Quincy. Wash. KPOR 1370 
Quitman. Ga. WSFB 1490 
Racine. Wis. WRAC 1460 

WRIN 1400 
Radford. Va. WRAD 1460 
Raleigh. N.C. WK IX 850 

WNOH 1550 
WPTF 680 
WLLE 570 
WRAL 1240 

Rolls. Tex. KCLR 1530 
Rantoul. Ill. WRTL 1460 
Rapid City, S.Dak. KOTA 1380 

KIMM 1150 
KRSD 1940 
KEZU 920 

Raton, N.Mex. KRTN 1490 
Ravenswood, W,Va, WMOV 1360 
Rawlins. Wyo. KRAL 1240 
Raymond, Wash. KAPA 1940 
Raymondville, Tex. KSOX 1240 
Rayville. La. KRIH 990 
Reading. Pa. WEEU 850 

WHUM 1240 
WRAW 1340 

Redding. Calif. (ROO 1230 
KAHR 1330 
KOMS 1400 
KVCV 600 
KVIP 540 
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Location C.L. Kc. 

Red Bluff, Calif. KBLF 1490 
Redfield, S. Dak. KFCB 1380 
Redlands. Calif. KCAL 1410 
Red Lion, Pa. WGCB 1440 
Red Lodge. Mont. KRBN 1450 
Redmond. Oreg. (PRO 1240 
Red Wing. Minn. KCUE 1250 
Redwood Falls, Minn. 

KLGR 1490 
Reedsburg, Wis. WRDB 1400 
Reedsport, Oreg. KRAF 1470 
Reidsville. N.C. WFRC 1600 

WREV 1220 
Remsen, N.Y. W REM 1480 
Reno. Nev. KOH 690 

KBET 1940 
KOLO 920 
KONE 1450 
(CON 1280 

Rensselaer. Ind. W RIN 1560 
Rensselaer, N.Y. WEEE 1300 
Rexburg, Idaho KRXK 1230 
Rhinelander, Wis. WORT 1240 
Rice Lake, Wis. WJMC 1240 
Richfield. Utah KSVC 980 
Richland, Wash. KALE 960 
Richland. Wis. WRCO 1450 
Richlands, Va. WRIC 540 
Richmond. Ind. WKBV 1490 
Richmond, Ky. WEKY 1340 
Richmond. Va. WANT 990 

WBRL 1480 
WRGM 1590 
WLEE 1480 
WEET 1320 

WMRG 1980 
WRNL 910 
WRVA 1140 
WXG1 950 

WWWW 1540 
Richwood, W.Va. WVAR 1280 
R idgecrest, Calif. K RC K 1360 

KLOA 1240 
Ridgeland. S.C. W BN G 1430 
Rio Piedras, P.R. WUNO 1320 

WRAI 1520 
Ripley. Tenn. WTRB 1570 
Ripon, Wis. WCWC 1600 
Riverhead, N.Y. WRIV 1390 

WAPC 1570 
Riverside, Calif. KPRO 1440 

K ACE 1570 
Riverton, Wyo. KVOW 1450 
Riviera Beach, Fla. WHEW 1600 
Roanoke, Ala. WELR 1360 
Roanoke, Va. W DB1 960 

WRIS 1410 
WHYE 910 
WROV 1240 
WSLS 610 

Roanoke Rapids, N.C. 
WCBT 1230 

Roaring Sprgs., Pa. 
W K M C 1370 

Roberval, Que. CHRL 910 
Robinson, III. WTAY 1570 
Robstown, Tex. K ROB 500 
Rochester. Minn. KROC 1940 

KFAV 1520 
(WEB 1270 

Rochester. Minn. KOLM 1520 
KWEB 1270 

Rochester, N.H. WWNH 990 
Rochester. N.Y. WBBF 950 

WHAM 1180 
WHEC 1460 
WRVM 680 
WSAY 1370 
WROC 1280 

Rockford, Ill. WROK 1440 
WJRL 1150 
WRRR 1330 

Rock Hill. S.C. WRH 1 1940 
WTYC 1150 

Rockingham. N.C. WAYN 900 
Rock Island. III. WHBF 1270 
Rockland, Maine WRKD 1450 
Rockmart, Ga. WPLK 1220 
Rock Springs. Wyo. KV RS 1360 
Rockville. Md. WINX 1600 
Rockwood,Tenn. WRKH 580 
Rocky Ford, Colo. KAVI 1320 
Rocky Mount, N.C. WCEC 810 

WEED 1990 
WRMT 1490 
WKWS 1290 

Rocky Mount, Va. WYTI 1570 
Rogers, Ark. KAMO 1990 
Rogers City. Mich. WHAK 960 
Rogersville, Tenn. WRGS 1370 
Rolla, Mo. KCLU 1590 

KTTR 1490 
Rome. Ga. WLAQ 1410 

WIYN 1360 
WRGA 1470 
WROM 710 

Rome, N.Y. WKAL 1450 
WRNY 1350 

Ronceverte, W.Va. WRON 1400 
Roseau, Minn. KRWB 1410 
Roseburg, Oreg. KRN R 1490 

KRXL 1250 

Location C.L. Kc. 

KYES 950 
Rosenberg, Tex. KFRD 980 
Roservelt. N.M. K ROD 1320 
Rossville, Ga. WRIP 980 
Roswell, N.Mex. KRSY 1230 

KGFL 1430 
KRIM 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. Idaho KAYT 970 
Rushton. La. KRUS 1490 
Rusk. Texas KTLU 1580 
Russell. Kans. KRSL 990 
Russellville. Ala. W W W R 920 
Russellville, Ark. KXR1 490 
Russellville. Ky. WRUS 610 
Rutland, Vt. W H W B 000 

WSYB 380 
Sacramento, Calif. KCRA 320 

KFBK 1530 
KGMS 380 
KJAY 14311 

KRAK 140 
KROY 240 
KXOA 1470 

Safford. Ariz. KGLU 480 
KATO 230 

Sag Harbor. N.Y. WLNG 600 
Saginaw. Mich. WI(NX 210 

WSAM 400 
WSGW 790 

St. Albans, Vt. W W SR 420 
St. Albans, W.Va. WKLC 300 
St. Augustine. Fla. WFOY 240 

WETH 420 
St. Charles. Mo. K A DY 460 
St. Cloud, Minn. KFAM 450 

WJON 240 
St. George, S.C. WQIZ 300 
St. George. Utah KDXU 450 
St. Helen, Mich. WMIC 590 
St. Helens, Oreg. KOHI 600 
St. Johns. Mich. WJUD 580 
St. Johnsbury. Vt. WTWN 340 
St. Joseph, Mich, WSJM 400 
St. Joseph. Mo, K F EQ 680 

KKJO 550 
KUSN 270 

St. Louis. Mo. KATZ 1600 
KFUO 850 
KMOX 1120 

(SD 550 
KSTL 690 

KXOK 630 
W E W 770 

W I L 1490 
St. Louis Park, Minn. 

ICRSI 950 
St. Mary's, Pa. WKBI 1400 
St. Paul. Minn. KSTP 1500 

KDWB 630 
WMIN 1400 
WCCO 830 

St. Peter, Minn. KRBI 1310 
St. Petersburg. Fla. WPIN 680 

WSUN 620 
WLCY 1380 

St. Petersburg Beach. 
Fla. WILZ 1590 

Salamanca. N.Y. WGGO 1590 
Salem, III. WJBO 1350 
Salem, Ind. WSLM 1220 
Salem, Mass. W ESX 1230 
Salem. Mo. KSMO 1940 
Salem. Oreg. KSLM 1990 

KAPT 1220 
KBZY 1490 
KGAV 1490 

Salem, Va, WBLU 1480 
Salida, Colo. KVRH 1540 
Salina, Kans. KSAL 1150 

KCTY 980 
KATY 910 

Salinas. Calif. KDON 1460 
KSRW 1380 

Salinas. Calif. KCTY 980.1000 
Saline. Mich. WOIB 1290 
Salisbury, Md. WBOC 960 

WICO 1320 
WJDY 1470 

Salisbury, N.C. WSTP 1490 
WSAT 1200 

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 1.570 

San Angelo. Tex. KTEO 1340 
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 
(TOA 550 
WOAI 1200 

San Bernardino, Calif. 
KCKC 1350 
KFXM 590 
KRNO 1240 
KMEN 1290 

Sandersville, Ga. WONT 1490 
San Diego, Calif, (COQ 1170 

KFMB 540 
K0G0 600 

KGB 1360 
(SON 1240 
(SOO 1130 

Sandpoint. Idaho KSPT 1400 
Sand Spring. Okla. (TOW 1340 
Sandusky. Ohio WLEC 1450 
San Fernando. Calif. KGIL 1260 
Sanford, Fla. WIRR 1400 

WSFR 1360 
Sanford. Me. WSME 1220 
Sanford. N.C. WEYE 1290 

WWGP 1050 
San Francisco. 

Calif. KFRC 610 
KCBS 740 

KFAX 1100 
(GO 810 

KNBR 680 
KKHI 1550 
KSAY 1010 
KSAN 1450 
KSFO 560 
KYA 1260 

San German, P. R. WRJS 1060 
Sanitobia. Miss. WSAO 1550 
San lose. Calif. KLOK 1170 

KLIV 1590 
KEEN 1970 
KXRX 1500 

San Juan, P.R. WAPA 680 
WHOA 870 
WIAC 740 
WIPR 940 

WKAO 580 
WKVM 810 
WKYN 630 
WITA 1140 

San Luis Obispo. Calif. 
KATY 1340 
KCJH 1280 
KSLY 1400 
KVEC 920 

San Marcos, Tex. KCNY 1470 
San Mateo. Calif. KOFY 1050 
San Rafael. Calif. KTIM 1510 
San Saba. Tex. KBAL 1410 
Santa Ana. Calif. KW II 1480 
Santa Barbara. Cal. KDB 1490 

KGUD 990 
KIST 1340 

KTMS 250 
KACL 290 

Santa Clara. Calif. KGBA 430 
Santa Cruz, Calif. KSCO 080 
Santa Fe. N.Mex. KTRC 400 

KVSF 260 
Santa Maria, Cal. KCOY 400 

KHER 000 
KSMA 240 
KSEE 480 

Santa Monica. Cal. KDAY 580 
Santa Paula, Calif. KSPA 400 
Santa Rosa. Calif. KSRO 350 

KHUM 580 
KVRE 460 
KJAX 150 

Santa Rosa. N.Mex. KSYX 420 
Sapulpa, Okla. KREK 1550 
Saranac Lake, N.Y. W N BZ 240 
Sarasota. Fla. WKXY 930 

WSAF 220 
WSPB 450 
WYND 280 

Saratoga Springs. N.V. 
W KAI 900 

Sauk Rapids, Minn. 
KVAL 800 

Sault Ste. Marie. 
Michigan WS00 1250 

Savannah, Ga. WBYG 1450 
WEAS 900 
WSAV 630 
WSGA 1400 
WTOC 1290 

WSOK 1230 
Savannah, Tenn. WORM 1010 
Sayre. Pa. WATS 960 
Sehefñeld, Ala. WSH F 1290 
Schenectady. N.Y. WGY 810 

WSNY 1240 
Scotland Neck, N.C. WYAL 1280 
Scott City. Kans. KFLA 1310 
Scottsbluff, Nebr. KN EB 960 
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Location 

Scottsboro. Ala. 

Scottsdale, Ariz. 
Scottsville, Ky. 
Scranton, Pa, 

Seaford, Del. 
Searcy, Ark. 
Seaside, Oreg. 
Seattle, Wash, 

Sebring, Fla. 

Sedalia, Mo. 

Seguin, Tex. 
Selma, Ala. 

Seminole, Tex. 
Seneca Township, 

S.C. 
Sevierville, Tenn. 
Seward, Alaska 
Seymour, Ind. 
Seymour, Tex. 
Shallotte, N.C. 
Shamokin, Pa, 
Shamrock. Tex. 
Sharon. Pa. 
Shawano, Wis. 
Shawnee, Okla. 
Sheboygan, Wis, 

C.L. Kc. 

KOLT 1320 
WCRI 1050 

W ROS 1330 
KWBY 1440 
WLCK 1250 

WARM 590 
WEIL 690 
WGRI 910 
WICK 1400 
WSCR 1320 
WSUX 12110 
KWCB 1900 
KSRG 730 
KAYO 1150 
KIXI 910 
KING 1090 
KIRO 710 

K1R 950 
KOL 1300 

KOMO 1000 
RETO 1590 

KTW 1250 
(VI 570 

KXA 770 
KBLE 1050 
W1CM 960 
WSEB 1340 
JC0R0 1490 
KSIS 1050 

KWED 1580 
WGWC 1340 
WHBB 1490 
WRWI 1570 
KTFO 1250 

WSNW 1150 
WSEV 930 
KIBH 1340 
WICD 1390 
KSEY 1230 

WVCB 1411) 
WISL 1480 
KBYP 1580 
WPIC 790 

WTCH 960 
KGFF 1450 

WHBL 1930 
WKTS 950 

Sheffield, Ala. WSHF 1290 
Shelby. Mont. KSEN 1150 
Shelby. N.C. WOHS 730 

WADA 1390 
Shelbyville. Ind. WSVL 1520 
Shelbyville, Ky. WCND 940 
Shelbyville, Tenn, WHAL 1400 

WLI1 1580 
Sheldon, Iowa KIWA 1550 
Shelton. Wash. KMAS 1280 
Shenandoah, Iowa KMA 960 
Shenandoah. Pa. W MST 1530 
Sheridan. Wyo. KWYO 1410 

KROE 990 
Sherman, Tex. KRRV 910 

KTXO 1500 
Shippensburg, Pa. WSHP 1480 
Show Low. Ariz. KVWM 970 
Shreveport. La. KANB 1300 

KBCL 1220 
KEEL 710 

KOKA 1550 
(JOE 1460 
KCI1 980 

KRMD 340 
KWKH 130 

Sidney, Mont. KGCX 480 
Sidney. Nebr. (SID 340 
Sidney, O. W M V R 080 
Sierra Vista, Ariz. KHFH 420 

KMVS 470 
Sikeston, Mo. KSIM 400 
Siler City, N.C. WNCA 570 
Siloam Sprgs., Ark. KUOA 290 
Silsbee. Tex. K KAS 300 
Silver City, N.Mex, KSIL 340 
Silver Sprgs., Md. WQMR 050 
Simcoe, Ont. CF RS 560 
Sinton, Tex. KTOO 590 
Sioux City. Iowa KSC1 960 

KMNS 620 
(TRI 470 

Sioux Falls, S.Dak. KISD 230 
KELO 320 

KNWC 270 
(SOD 140 

Sitka, Alaska KIEW 230 
KSEW 40U 

Skowhegan, Melee W GH M 150 
Slaton, Tex. KCAS 050 
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Location C.L. Kc. 

Slidell. La. WOGS 1560 
Smithfleld, N.C. WMPM 1270 
Snnihvillr. Sinn. WILE 1480 
Smyrna, Ga. WSMA 1550 
Snyder, Tex. KSNY 1450 
Socorro, N.Mex. (SRC 1290 
Soda Spres., Idaho KBRV 540 
Solvay, N.Y. WQSR 1320 
Somerset, Ky. WSFC 1240 

WTLO 1480 
Somerset. Pa. WVSC 998 
Sonora, Calif. KVML 1450 
Sonora, Tex. KCKG 1240 
So. Bend. Ind. WNDU 1490 

WJVA 1580 
WSBT 960 

Southbridge. Mass. W ESO 970 
So. Boston, Va. WHLF 1400 
Southern Pines.rl.C.WEEB 990 
South Charleston, W. Va. 

W RDS 1410 
South Daytona Beach. 

Florida WELE 1590 
So. Gastonia. N.C. WGAS 1420 
So. Haven. Mich. WAR 940 
So. Knoxville, Tenn. WSKT 1580 
So. Paris, Me. WKTQ 1450 
So. Pittsburg, Tenn. W EPU 910 
Su. St. Paul, Minn 

KDWB 630 
So. Williamsport, Pa. 

WMPT 1450 
Spanish Fork, Utah KONI 1480 
Sparks, Nev. KBUB 1270 
Sparta, Ill. 
Sparta. Tenn. 
Sparta, W is. 

W H C O 1230 
WSMT 1050 
WKLJ 990 

WCOW 1290 
Spartanburg, S.C. WHCQ 1400 

WORD 910 
WSPA 950 

Spencer. Iowa KICD 1240 
Spencer, W.Va. WSPZ 1400 
Spokane, Wash. KGA 1510 

KONG 1440 
KLYK 1230 
KPEG 1380 
KHQ 590 

KMRE 550 
KNEW 790 
KREM 970 
KXLY 920 
KCFA 1330 

Springdale, Ark. KBRS 1340 
Springfield. III. WCVS 1450 

WMAY 970 
WTAX 1240 

Springfield, Mass. WHYN 560 
WMAS 1450 
WSPR 1270 

Springfield, Mo, KGBX 1260 
KICK 1340 
KTTS 1400 

KWTO 560 
Springfield, Ohio WIZE 1340 

WBLY 1600 
Springfield. Oreg. KEED 1050 
Springfield, Tenn, W DBL 1590 
Springfield, Vt. WCFR 1480 
Springhill. La KBSF 1460 
Spring Lake, N. C. 

WEBS 1450 
Spruce Pine, N.C. WTOE 1470 
Stamford. Conn. WSTC 1400 
Stamford, Tex. KDWT 1400 
Stanford, Ky. W RSL 1520 
Starke, Fla. WPXE 1490 
Starkville. Miss. WSSO 1230 
State College, Pa. WMAJ 1450 

W RSC 1390 
Statesboro. Ga. WWNS 1240 
Statesville, N.C. WSIC 1400 

WDBM 550 
Staunton. Va. WTON 1240 

WAFC 900 
Stephenville, Tex. KSTV 1510 
Sterling. Colo, KGEK 1230 

KOLR 1490 
Sterling, Ill. WSDR 1240 
Steubenville, Ohio WSTV 1340 
Stevens Point, Wis. WSPT 1010 
Stillwater, Minn. WAVN 1220 
Stillwater, Okla. KSPI 780 
Stockton. Calif. (JOY 1280 

KSIN 1420 
K W G 1230 

Storm Lake, Iowa KAYL 990 
Streator. Ill. WIZZ 1250 
Stroudsburg, Pa, WVPO 840 
Stuart, Fla. WSTU 1450 
Stuart, Va. WHEO 1270 
Sturgeon Bay. Wis. W DO R 910 
Sturgis, Mich. WSTR 1230 
Sturgis, S. D. KBNB 1280 
Stuttgart, Ark, KWAK 1240 
Suffolk, Va. WLPM 1460 
Sulphur, La. KI KS 1310 
Sulphur Sprgs., Tex. KSST 1230 
Summerville. Ga. WGTA 950 
Summerville, S.C. WALS 980 
Sumter, S.C. WFIG 1290 

WDXY 1240 

Location C.L. ?Cc. 

WSSC 1340 
Sunbury, Pe. W KOK 1240 
Sunnyside, Wash. KREW 1230 
Sun Valley, Ida. KSKI 1340 
Superior, Nebr. K HFS 1600 
Superior, Wis. WDSM 710 

WIGL 970 
W W JC 1270 

WQMN 1320 
Susanvllle, Calif. KSUE 1240 
Swainsboro, Ga. WJAT 800 
Sweetwater, Tenn. WDEH 800 
Sweetwater, Tex. KXOX 1240 
Sylacauga, Ala. W F EB 134U 

WMLS 1290 
Sylva. N.C. WMSJ 1480 
Sylvania, Ga. WSYL 1490 
Syracuse, N.Y. WHEN 620 

WFBL 1390 
WNDR 12611 
WOLF 1490 
WSYR 570 

Tabor City, N.C. WTAB 1370 
Tacoma, Wash, KMO 1360 

(TAC 850 
KTNT 1400 

KVI 570 
Taft. Calif. KTKR 1310 
Tahlequah, Okla. KTLQ 1950 
Tahoe Valley, Calif. 

KTHO 590 
Talladega, Ala. WEYY 1580 

WNUZ 1290 
Tallahassee, Fla. WMEN 1330 

WOOS 1410 
WTAL 1450 
WTNT 1270 

Tallasses, Ala. WTLS 1300 
Tallulah, La. KTLD 1360 
Tampa, Fla. WALT 1110 

WDAE 1250 
WYOU 1550 
WFLA 970 
WHBO 1050 
WIND 1010 
WIMP 1150 
WSOL 1300 

Taos, N. Mex. KKIT 1940 
Tarboro, N.C. WCPS 760 
Tarpon Sprgs., Fla. W RBB 1470 
Tasley, Va. WESR 1930 
Taunton. Mass. WPEP 1570 
Tawas City, Mich. WIUS 1480 
Taylor, Tez, KTAE 1260 
Taylorsville, N. C. WSTH 860 

WTLK 1570 
Taylorville, Ill. WTI M 1410 
Tazewell, Tenn. W NTT 1251) 
Tell City. Ind. WTCJ 1230 
Tempe, Ariz. KUPD 1060 

KYND 1580 
Temple, Tex. KTEM 1400 
Terre Haute, Ind, WBOW 1230 

WAAC 1900 
WTHI 1480 

Terrell. Tex. KTER 1570 
Terrylown, Nebr. KEYR 690 
Texarkana, Ark, KOSY 790 
Texarkana, Tex. KCMG 740 

KATO 940 
KIFS 1400 

Texas City, Tex. KTLW 920 
Thayer, Mo. KALM 1290 
The Dalles, Oreg. KODL 1440 

KRMW 1900 
Thermopolis, Wyo. KRTR 1490 

KTHE 1240 
Thiel River Falls. 

Minn. KTRF 1230 
Thibodaux, La, KTIB 690 
Thomaston, Ga. WSFT 1220 

WTGA 1590 
WTHN 1500 

Thomasville, Ala. WJDB 630 
Thomasville, Ga. WPAX 1240 

WKTG 730 
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, WTI F 1940 

WWGS 1430 
Tillamook, Oreg. KTIL 1590 
Titusville, Fla. WRMF 1050 
Titusville, Pa. WTIV 1290 
Toccoa, Ga. WLET 1420 

WNES 030 
Toledo, Ohlo WOHO 1470 

WSPD 1370 
WTOD 1560 
WTOL 1230 

Toledo, Oreg. KTDO 1230 
Tolleson, Ariz. KRDS 1190 
Tonrah, Wis. WTMB 1460 
Tompkinsville, Ky. WTKY 1370 
Tooele. Utah KDYL 990 
Topeka, Kans, WIBW 580 

KEW! 1440 
WREN 1250 
MOP 1490 

Location C.L. Ke. 

Toppenish, Wash. KEN E 1490 
Torrington. Conn. W BZY 990 

WTOR 610 
Torrington. Wyo. KGOS 1490 
Towanda. Pa, WTTC 1550 
Towson, Md. WADE 1570 
Trail, B.C. CURT 610 
Travelers Rest, S C. 

WBBR 1580 
Traverse City, Mich. WTCM 1400 

WCCW 1310 
Trenton, Mo. KTTN 1600 
Trenton, N.1. WAAT 1300 

WBUD 1260 
WTTM 920 

Trinidad, Colo. KCRT 1240 
Troy, Ala. WTBF 970 
Troy, N.Y. WHAZ 1330 

WIRY 980 
WXKW 1600 

Troy, N. C. WJRM 1390 
Truckee, Calif. KHOE 1400 
Truth or Consequences, 

New Mexicu KCHS 1400 
Tryon, N.C. WTYN 1550 
Tucson, Ariz, KTUC 1400 

KXEW 1600 
KAIR 1490 
KCEE 790 

KTAN 580 
KCUB 1290 
KEVT 690 
KHOS 940 
KMOP 1990 
KF1F 1550 

KTKT 990 
KOLD 1450 

Tuaumcarl. N.Mex. KTNM 1400 
Tulare, Calif. KCOK 1270 

KEEN 1370 
Tulla, Tex. KTUE 1260 
Tullahoma, Tenn. WJIG 740 
Tulsa, Okla. KAKC 970 

NOME 1300 
KRMG 740 
KELI 1490 

KV00 1170 
KFMI 1050 

Tupelo, Miss. WELO 580 
WTUP 1490 

Turlock, Calif. KCEY 1990 
Tuscaloosa, Ala. WIRD 1150 

WACT 1420 
WNPT 1280 
WTUG 790 
WTBC 1230 

Tuseumbia, Ala. W V NA 1590 
WRCK 1410 

Tuskegee. Ala. WABT 580 
TwentyNine Palms. Calif. 

KDHI 1250 
Twin Falls, Idaho KTF 1 1270 

KLIX 1310 
KEEP 1450 

Two Rivers, Wis, WTRW 1590 
Tyler, Tex. KOOK 1330 

K G.I B 1490 
KTBB 600 
KZEY 690 

Tyrone, Pa. WTRN 1340 
Uhriehsville, Ohio WU ND 1540 
Uhrichsvrlle. Ohio W BIC 1540 
Ukiah, Calif. KUKI 1400 

KMSL 1250 
Union. Mo, KLPW 1220 
Union. S.C. WBCU 1460 
Union City, Tenn. WENK 1240 
Uniontown, Pa. WMBS 590 
Urbana. III. WILL 580 

WKID 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 910 
WJEM 1150 
WVLD 1450 

Valentine, Nebr. KVSH 940 
Valleiu, Calif. KNBA 1190 
Valley City, N.Dak. KOVC 1490 
Valparaiso N iceville. Fla. 

WNSM 1340 
Van Buren, Ark. KFDF 1580 
Van Cleve, Ky. WMTC 790 
Van Wert, Ohio WERT 1220 
Vanceburg, Ky. WK KS 1570 
Vancouver. Wash. KISN 910 

KKEY 1150 
KVAN 1480 
KGAR 1550 

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. 

WTTB 1490 
Vicksburg, Miss. WQBC 1420 

WVIM 1490 
Victoria, Tea. KNAL 1410 

KVIC 1340 
Victorvllie, Calif. KCIN 1590 
Vidalia, Ga. WVOP 970 
Vieques. P.R. WIVV 1370 
Ville Platte. La. KVPI 1050 
Vincennes, Ind. WAOV 1450 
Vineland. N.J. W W BZ 1360 

WDVL 1270 
Vivita, Okla. KVIN 1470 
Vinton, Va. WKBA 1550 
Virginia. Minn. WH LB 1400 
Virginia Bch., Va. WBOF 1550 
Virouqui. Wis. WISV 1360 
Visalia, Calif. KONG 1400 
Vivian, La. KLVI 1600 
Waco. Tex. WACO 1580 

KAWA 1010 
KBGO 1580 
KWTX 1230 

Wadena, Minn. KWAD 920 
Wadesboro, N.C. WADE 1210 
Wailuku, Hawaii KMVI 550 
Waipahu, Hawaii KAHU 940 
Walhalla, S.C. WGOG 1460 
Wallace, Idaho KWAL 620 
Wallace, N.C. WLSE 1400 
Walla Walla, Wash. 

KHIT 1920 
KU1 1420 

KTEL 1490 
Walnut Ridge. Ark. KRLW 1920 
Walsenburg, Colo. (FL) 1380 
Walterboro. S.C. WALD 1220 
Waltham, Mass. WCRB 1930 
Walton. N.Y. WDLA 1270 
Ward Ridge. Fla. WJOE 1570 
Ware. Mass. WARE 1250 
Warner Robbins, Ga. 

WRPB 1350 
Warren, Ark. KWRF 860 
Warren. Ohio WHHH 1440 
Warren. Pa. WNAE 1910 
Warrensburg, Mo. KOKO 1450 
Warrenton, Mo. K W RE 730 
Warrenton. Va. WEER 1250 

WKCW 1420 
Warsaw, Ind. WRSW 1480 
Warsaw, Va. WNNT 690 
Warwick- E.Greenwich, R.I. 

WYNG 1590 
Wasen, Calif. KWSO 1050 
Washington, D.C. WGMS 570 

WMAL 630 
WOL 1450 

WOOK 1340 
WWDC 1260 

WRC 980 
WTOP 1500 

Washington. Ga. WKLE 1370 
Washington, Ind. WAMW 1580 
Washington. Iowa KCII 1380 
Washington. N.J. WCRV 1580 

WITN 930 
Washington, N.C. WEEW 1320 
Washington. Pa. WJPA 1450 
Washington Court 

House, Ohio WCHO 1250 
Waterbury. Conn. WATR 1320 

WBRY 1590 
WWCO 1240 

Waterbury. Vt. WDEV 550 

Location C.L. Ke. 

Waterloo. Iowa KXEL 1540 
KNWS 1090 
KWWL 1330 

Watertown. N.Y. WATN 1240 
WOTT 1410 

WWNY 790 
Watertown. S.Dak. KSDR 1480 

KWAT 950 
Watertown. Wis. WTTN 1580 
Waterville. Me. WTVL 1490 
Watseka. III. WGFA 1360 
Watsonville, Calif. KOMY 1340 
Wauchula. Fla. WAUC 1310 

WPRV 1600 
Waukegan, Ill. WKRS 1220 
Waukesha, Wis. WAUX 1510 
Waupaca, Wis. WDUX 800 
Wausau. Wis. WRIG 1400 

WSAU 550 
WHVF 1230 

Waverly, Iowa KWVY 1470 
Waverly, Ohio WPKO 1380 
Waverly. Tenn. WPHC 1540 
Waxahachie. Tex. KBEC 1390 
Waycross. Ga. WACL 570 

WAYX 1230 
Waynesboro, Ga. WBRO 1310 
Waynesboro. Miss. WAUO 990 
Waynesboro. Pa. WAYZ 1380 
Waynesboro, Va. WAYB 1490 

WBVA 970 
Waynesburg. Pa. WANB 1580 
Waynesville, Mo. KJPW 1390 
Waynesville. N.C. W HCC 1400 
Weatherford, Tex. KZEE 1220 
Webster City, Iowa KJF1 1570 
Weed. Calif. KDAD 800 
Weirton, W.Va. WEIR 1430 
Weiser, Idaho KWEI 1260 
Welch, W.Va. WELC 1150 

WOVE 1340 
Weldon, N.C. WCNF 1400 
Wellsboro, Pa. W N BT 1490 
Wellston. Ohio W KO V 1330 
Wellsville, N.Y. WLSV 790 
Wenatchee, Wash. KPQ 560 

KUEN 900 
KMEL 1340 

Wendell- Zebulon, N.C. 
W ETC 540 

Weslaco, Tex. KRGV 1290 
West Allis, Wis. WAWA 1590 
W. Bend. Wis. WBKV 1470 
Westbrook, Mt. WJAB 1440 
West Chester. Pa. WCHE 1520 
West Covina. Cal. KGRB 900 
W. Frankfort, Ill. WFRX 1300 
West Hartford. Conn. 

WEXT 1550 
West Jefferson. N.C. 

WKSK 1600 
W. Memphis, Ark. KSUD 730 
W. Monroe. La. KUZN 1310 
W. Palm Beach. Fla. 

WEAT 850 
WINO 12311 
WIRK 1290 

West Plains. Mo. KWPM 1450 
West Point. Ga. WBMK 1310 
West Point, Miss. WROB 1450 
Westport, Conn. WMMM 1260 
W. Springfield, Mass. 

WTXL 1490 
W. Yarmouth. Mass. 

WOCB 1240 

Location C.L. Kc. 

Westerly, R.I. WER11230 
Westfield, Mass. WDEW 1570 
Westminster, Md. WTTR 1470 
Weston. W.Va. WHAW 980 
W. Warwick. R.I. WWRI 1450 
Westwego, La. (ABE 1540 
Wetumpka, Ala. WETU 1250 
WewokaSeminole, Okla. 

KWSH 1260 
Wharton. Tex. KANI 1500 
Wheatland, Wyo. KYCN 1340 
Wheaton, Md. WDON 1540 
Wheeling. W.Va. WHLL 1600 

WBZE 1470 
W KWK 1400 
W W VA 1170 

White Castle. La. KEVL 1590 
White Plains, N.Y. W FAS 1230 
White River June., Vt. 

WVTR 910 
Whitehall. Mich. WCBP 1490 
Whitesburg, Ky. WTCW 920 
Whltevllle, N.C. WENC 1220 
Wichita. Kans. K A KE 1240 

(LEO 1480 
KFD1 1070 

KFH 1330 
KSIR 900 

KWBB 1410 
Wichita Falls. Tex. KNIN 990 

KTRN 1290 
KWFT 620 

Wickenburg, Ariz. KAKA 1250 
Wickford. R.I. WKFD 1370 
Wildwood, N.J. WCMC 1230 
Wilkes- Barre, Pa. WBAX 1240 

WBRE 1340 
WILK 980 

Willcox. Ariz. KHIL 1250 
Williamsburg. Ky. WEZJ 1440 
Williamsburg, Va. WBCI 740 
Williamson, W.Va. WBTH 1400 
Williamsport. Pa. WLYC 1050 

WRAK 1400 
WWPA 1340 

Williamston, N.C. WIAM 900 
Willimantic, Conn. WILT 1400 
Williston, N.D. KEYZ 1360 
Willmar, Minn. KWLM 1340 
Willoughby, Ohio WELW 1330 
Willow Springs, Mo. KU KU 1330 
Willows, Calif. KIQS 1560 
Wilmington. Del. WAMS 1380 

WDEL 1150 
WILM 1450 
WTUX 1290 

Wilmington. N.C. WMFD 630 
WHSL 1490 
W KLM 980 
WGNI 1840 

Wilson. N.C. WGTM 590 
WLLY 1350 
WVOT 1420 

Winchester. Ky. WWKY 1380 
Winchester, Tenn. WCDT 1340 
Winchester, Va. WINC 1400 

WHPL 610 
Windber, Pa. WWBR 1350 
Windemere, Fla. WXIV 1480 
Winder, Ga. WIMO 1300 
Windom, Minn. KDOM 1580 
Windsor, Conn. WSOR 1480 
Winfield. Ala. WEZQ 1300 
Winfield. Kan. (HIC 1550.250 
Winnemucca, Nev. KWNA 1400 

Location C.L. Kc. 

Winnfield. La. KVCL 1270 
Winner, S.Dak. KWYR 1280 
Winn,boro, La. KMAR 1570 
Winmiboro, S.C. WCKM 1250 

WRBI 980 
Winona. Minn. (WHO 1230 

KAGE 1380 
Winona, Miss. WONA 1570 
Wins ow. Ariz. KVNC 1010 

KINO 1230 
Winston- Salem. N.C. 

WAAA 980 
WAIR 1340 
WPEG 1550 
WSJS 600 

WTOB 1980 
WKBX 1500 

Winter Garden. Fla. WOKB 1800 
Winter Haven, Fla. WSIR 1490 

WINT 1960 
Winter Park, Fla. WABR 1440 
Wisconsin Rapids, Wis. 

WFHR 1320 
W R N E 1220 

Wolf Pt.. Mont. KVCK 1450 
Woocbury, Tenn. WBFJ 1540 
Wood River, III. WBBY 590 
Woodside. N.Y. WWRL 1600 
Woodward, Okla. KSIW 1450 
Wooasocket, R.I. WNRI 1380 

WWON 1240 
Wooster. Ohio WWST 960 
Worcester. Mass. WAAB 1440 

WNEB 1230 
WORC 1310 
WTAG 580 

Worland, Wyo. KWOR 1340 
Wonhington, Minn. KWOA 730 
Worthington. Ohio WRFD 880 
Wynne, Ark. KWYN 1400 
Wyoming. Mich. WERX 1530 
Wytheville, Va. WYVE 1280 
Xenia. O. WGIC 1500 
Yakima, Wash. KIT 1280 

KIMA 1460 
KBBO 1390 
KOOT 940 
KUTI 980 

KYAK 1390 
Yanxton, S.D. KYNT 1450 

WNAX 570 
Yauco, P.R. WKFE 1550 
Yazoo City. Miss. WAZF 1230 

'for', Nebr. KAWL 1370 
Yort. Pa. WNOW 1250 

WORK 1350 
WSBA 910 

Yort, S.C. WYCL 1580 
Youngstown, Ohio. WBBW 1240 

VIEW 1390 
WKBN 570 

Ypsilanti. Mich. WYSI 1480 
WYNZ 1520 

Yreka. Calif. KSYC 1490 
Yuba City, Calif. KUBA 1600 

KAGR 1450 
Yuma, Ariz. KBLU 1320 

KVOY 1400 
KYUM 560 

Zanesville, Ohlo WHIZ 1240 

Zarsphath. N.J. WAWZ 1380 
Zephyr Hills, Fla. WZRN 1400 

U. S. FM Stations by States 

Location C.L. 

ALABAMA 
Albertville WAVU -FM 
Alexander City WRFS -FM 
Andalusia WCTA -FM 
Anniston WHMAFM 
Athens W10F 
Bay Minette WBCA -FM 
Birmingham WAPI -FM 

WBRC -FM 
WSFM 

Clanton WKLF -FM 
Cullman WFM H -FM 
Decatur WHOS -FM 
Homewood WJLN 
Huntsville WAHR 

WNDA 
Jackson WTHG -FM 
Mobile WKRG -FM 

WLPR 
Montgomery WFMI 

WAJM 
Sylacauga WMLS -FM 

Mc. Location 

Tuseumbia 
Tuscaloosa 

105.1 
106.1 

98.1 
100.5 
104.3 Anchorage 
105.5 
99.5 College 

106.9 
93.7, 

100.9 
101.1 Globe 
102.1 Mesa 104.7 phoenix 

99.1 
92.9 

104.9 
99.9, 
96.1 
98.9 

103.3 
98.3 

C.L. 

WVNA 
WTBO -FM 

WUOA 

ALASKA 
KNIK 

KBYR -FM 
KUAC 

ARIZONA 
KWJB -FM 
KBUZ -FM 
KRFM -FM 

KFCA 
KOOLFM 

KITH 
KNIZ 

KOY -FM 
KPHOFM 
KTAR -FM 

KYEW 

Mc. 

100.3 
95.7 

91.7 

105.5 
102.1 
104.9 

100.3 
104.7 
95.5 

'88.5 
94.5 

101.3 
102.5 
92.5 
96.9 
98.7 
93.3 

Location C.L. Mc. 'Location 

KHEP -FM 101.5 
Show Low KVWMFM 93.5 
Sun City KTPM 106.3 
Tempe KUPD -FM 97.9 
Tucson 

KSOM 92.1 
K VOA- FM 94.9 

ARKANSAS 
Blytheville KLCN -FM 96.1 
El Dorado KRIL -FM 99.3 

KELD -FM 103.1 
Fayetteville KFAY -FM 92.1 
Ft. Smith KFPW -FM 94.9 

KMAG 99.9 
Harrison KHOZFM 102.9 
Hot Springs KBHS -FM 96.7 
Jonesboro KBTM -FM 101.9 

KASU 91.9 
Little Rock KARK 103.7 
Mammoth Springs KAMS 103.9 
Osceola KOSE -FM 98.1 

C.L. Mc. 

Pine Bluff KOTN -FM 92.3 
Siloam Springs KUOA -FM 105.7 

CALIFORNIA 
Alameda KJAZ 92.7 
Anaheim KEZR -FM 95.9 
Angwin KARG 88.1 
Arcata (TOO 90.5 
Atherton KPEN 101.3 
Auburn KAFI 101.1 
Avalon KBIG 104.3 
Bakersfield KERN -FM 94.1 

KQXR 101.5 
KIFM 96.5 

Berkeley 
KPFB 89.9 

KPAT -FM 102.9 
Bijou KHUR 99.9 
Carmel KRMLFM 101.7 
Claremont KSPC 88.9 
Coachella KCHQ -FM 99.7 
El Cajon KECR 93.3 
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WHITE 

aoc 
Location C.L. Mc. 

Fremont KHYD 104.9 
Fresno KARMFM 101.9 

KCIB -FM 94.5 
KFREFM 93.7 

(WI-FM 97.9 
KXQR 102.7 

Garden Grove KGGK 94.3 
Glendale KFMU 97.1 

KUTE 101.9 Santa Clara 
KBBM 101.7 

KHSJ -FM 105.5 Santa Cruz 
KTYM -FM 103.9. Santa Maria 

KSDA 89.7 
Santa Monica 

Location C.L. Mc. 

KQBYFM 95.7 
KXKX 88.5 

KYAFM 93.3 
KCMA 90.3 
KBRG 105.3 
KAFE 98.1 

KKHIFM 95.9 
San loss K910FM 92.3 

KRPM 98.5 
KSIS 90.7 

KPLX 106.5 
KEEN -FM 100.3 

San Luis Obispo KATY -FM 96.1 
San Mateo KCSM 90.9 

KUFY 107.7 
San Rafael KTIM 100.9 
Santa Ana KWIZFM 96.7 

KFIL 106.3 
Santa Barbara KRCW 97.5 

KDB -FM 93.7 
KMUZ 103.3 

KCSB -FM 91.1 
KSCU '90.1 
KREP 105.7 

KSCOFM 99.1 
KEYM 99.1 

KSMA -FM 102.5 
KCVR -FM 97.7 KCRW 89.9 
KFOX -FM 102.3 KSRF 103.1 

KLON 88.1 Santa Rosa KEFM 100.1 
KNOB 97.9 Sierra Madre KMAX 107.1 

KPGM 973 Stanford KZSU '90.1 
KFJC 88.7 Stockton KUOP '91.3 

KABC -FM 95.5 KSTN -FM 107.3 
KBBI 107.5 KWG -FM 105.7 

KBCA 105.1 Thousand Oaks KNJO 92.7 
KBIQ 104.3 Turlock KHOM 92.9 

KBMS 105.9 Twenty -Nine Palms 
KCBH 98.7 KOHI -FM 95.3 

KFAC -FM 92.3 Ventura Oxnard KVENFM 100.7 
KGLA 103.5 Visalia KONG -FM 92.9 

KHl 101.1 Walnut Creek KWME -FM 92.1 
KMLA 100.3 West Covina KSGV 98.3 

KNXFM 99.1 Woodland KATT 95.3 
KPFK '90.7 

KPOLFM 93.9, COLORADO KRHM 94.7 
KRKDFM 96.9 Boulder KRNW 
KLAC -FM 102.7 Colorado Springs KRCC 

KUSC 91.5 KrMN 

H ayward 
Hemet 
Inglewood 
LaSierra 
Lodi 
Long Beach 

Los Altos 

Los Angeles 

Los Banos 
Los Gatos 
Marysville 
Modesto 

Monterey 
Newport Beach 
Northridge 
Oakland 
Oceanside 
Ontario 
Oxnard 
Pasadena 

KXLU 88.7 
KHOF 99.5 

KLBSFM 95.9 
KLGS 95.3 
KRFD 99.9 

KBEE -FM 103.3 
KTRB -FM 104 

H F R 96.9 
KNBB 103.1 

KEDCFM 88.5 
KAFE 98.1 
KUDE 102.1 

KASK -FM 93.5 
KPMI 104.7 
KPCS 89.3 

KPPC -FM 106.7 
Palm Springs KDES -FM 104.7 
Redondo Beach KAPP 93.5 
Redlands KCHL FM 96.7 
Rideeerest KLOA -FM 105.5 
Riverside KPLI 99.1 Brookfield KACE -FM 92.7 Danbury 

KDUO 97.5 Darien 

Cortez 
Denver 

KSHS 
KVOR-FM 

K LST 
KZFM 

KFML-FM 
KDEN-FM 
KLIR-FM 

KLZ-FM 
KOA-FM 

KTGM 
KIMN-FM 

KBPI 
Ft. Collins KCSU-FM 
Grand Junction KREX-FM 
Manitou Springs KCMS-FM 

97.3 
91.3 

96.5 
90 5 
92.9 
94.3 
94.1 
96.5 
99.5 

100.3 
106.7 
103.5 
105.1 
95.5 

105.9 
'90.9 
92.9 

102.7 

CONNECTICUT 
Bridgeport WIZZ 99.9 

WI'KN 88.1 
WGHF 95.1 

WLAD -FM 98.3 
WORM 
WSHU 
WDEE 
WHCN 

WDRC -FM 
WCCC -FM 

WSCH 
WRTCFM 
WTICFM 

Manchester WINF -FM 
Meriden WBMI 
Middletown WESU 
New Haven WNHC -FM 99.1 ! Savannah 

WYBC -FM 94.3'. Smyra 
WSTC -FM 96.7 Swainsboro 

W H US 90.5 I 

Toccoa 

WATR -FM 92.5 
West Point 

WMMM 107.9 

Sacramento KCRA -FM 96.1 Fariheld 
KFBK -FM 96.9. Hamden K1M- 196'31 Hartford KEBR 100.51 

KHIQ 105.1 
K1ML 95.3 

KRAK -FM 92.9 
KSFM 96.9 
KXRQ 98.5 

KXOAFM 107.9 
Salinas KSBW -FM 102.5 
San Bernardino KVCR 91.9 

KFMW 99.9 
KEBS 89.5, 

San Diego KOGO -FM 94.1 Stamford 
KFMB -FM 100.7 Storrs 
KFMX -FM 96.5 Waterbury 

KGB-FM 101.5 Westport 
K ITT 105.3 

KLRO 94.9 DELAWARE 
KPRI 106.5 Dover WDOV -FM 91.7 KSDS '88.3 Wilmington WDEL -FM 93.7 KBBW 102.9 WiRR 99.5 (SUD -FM 103.7 
KSEA 97.3 

San Fernando KVFM 94.3 D. C. 
San Francisco KALW 91.7 

KBRG 105.3 
KCBS -FM 98.9 

KOFC 102.1 
KEAR 97.3 WGAY 99. 
KFOG 104.5 WGMS -FM 109.5 

KFRC -FM 106.1 WGTB 90.1 
KGOFM 103.7 WMALFM 107.3 

KNBR -FM 99.7 WOL -FM 98.7 

95.9 
91.1 Canton 
101.3 Carrollton 
105.9 Columbus 
102.9 

Location C.L. Mc. 

FLORIDA 
Atlantic Beath WKTZ -FM 96.1 
Boca Raton WWOG 103.3 
Bradeton WBRD -FM 103.3 
Clear Water WTAN -FM 95.7 
Cocoa Beach WXBR 101.1 
Coral Gables WVCGFM 105.1 
Daytona Beaeh WNDB- FM 94.5 
DeFuniak Springs 

WZEP -FM 103.1 
Fort Lauderdale WWIL -FM 103.5 

WFLM 105.9 
WFTL -FM 107.7 

WMJR 100.7 
Ft. Meyers WINK -FM 96.9 
Fort Pierce WARN 98.7 
Ft. Walton Beach 

WFTW -FM 99.3 
Gal nesvilla WRUF -FM 104.1 
Jacksonville WJAX -FM 95.1 

WMBR -FM 96.1 
Walk 99.1 

Marianna WTOT -FM 100.9 
Melbourne WMMB -FM 102.3 
Miami WKAT -FM 93.3 

WGBS 96.3 
WIODFM 97.3 

WTHS '91.7 
WEDR 99.1 

WWPB 101.5 
Miami Beach WKAT -FM 93.1 

WAEZ -FM 94.9 
WMBMFM 99.9 

Milton WXBM -FM 102.3 
Ocala WMOPFM 93.7 
Orlando WDBO -FM 92.3 

WH00FM 96.5 
WKIS -FM 100.3 

Palm Beach WWOS -FM 97.9 
Panama City WMAI -FM 107.9 
Pensacola WPEX -FM 94.1 

WCOAFM 100.7 
St. Petersburg WGNB 101.5 

WTCX 99.5 
WPIN -FN 107.3 

Sarasota WYAK 102.5 
Stuart WSTU -FM 92.7 
Tallahassee WFSU -FM 91.5 

WBGMFM 98.9 
Tampa WDAEFM 100.7 

WFLA -FM 93.3 
WPKM 104.7 
WTUN 88.9 
WUSF '89.7 

Winter Haven WINT -FM 97.5 
Winter Park WPRK 91.5 

Albany 

Americus 
Athens 

Atlanta 

Augusta 

GEORGIA 
WGPCFM 104.5 

WJAZ 963 
WDEC.FM 94.3. 
WGAU-FM 102.5 
WOOL-FM 104.7' 

WABE 90.1 
WAVQ 94.9 

WPLO-FM 103.3 
WGKA-FM 92.9 

WSBFM 98.5 
WLTA.FM 99.7. 

WAUG-FM 105.7 
WBBQ-FM 103.7 
WCHKFM 105.5 
WLBBFM 102.3 
WRBLFM 102.9 
WGBA-FM I073 

106.9 Gainesville 
93.7 Lagrange 

'89.3 Macon 
96.5 Marietta 

1117.9 
95.7 !Moultrie 
88.1 Newnan 
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Washington 

Honolulu 

WASH 97.1 
Boise 
Lewiston 

WAMU -FM 88.5 Mo 
WFAN 100.3 Pocatello 

KMPX 106.9 
KKONFM 96.5 

KSFR 94.9 

Location 

Carbondale 
Carmi 
Champaign 

Chicago 

C.L. Mc. 

WSIU 91.9 
WROYFM 97.3 
WOWS -FM 97.5 
WLRW -FM 94.5 
WBBM -FM 96.3 

WBEZ 91.5 
WCLM 101.9 
WDHF 95.5 
WEBH 99.9 
WEFM 99.5 
WHFC 97.9 

WENR -FM 94.7 
WFMF 100.3 
WFMQ 107.5 
WFMT 98.7 
WKFM 109.5 

WMAQ -FM 101.1 
WMBIFM '90.1 

WNIB 97.1 
WXRT 93.1 

W.1.113-FM 104.3 
Columbia WCBW 104.9 
Decatur WSOY -FM 102.9 
DeKalb WNIC '91.1 

WLBK -FM 92.5 
Digon WIXN -FM 101.7 
E. St. Louis WBBR 101.1 
Effingham WCRAFM 95.7 

WELG 103.9 
WRMN -FM 94.9 

Elgin WEPS 88.1 
WELG 103.9 

WRMN -FM 94.3 
Elmhurst WRSE- FM88.7 
Elmwood Park WXFM 105.9 
Evanston WEAW 105.1 

WNUR `99.3 
Freeport WFRL -FM 98.5 
Galesburg WY KCFM 88.1 
Glen Ellyn WELF 107.1 
Greenville WGRN '89.3 
Harrisburg WEBQ -FM 99.9 
Highland Park WEEFFM 103.1 
Jacksonville WLDS -FM 100.5 

WAJP 93.5 
Joliet WJOL -FM 96.7 
Kankakee WKAK -FM 99.9 
Kewanee W KSD 91.9 
LaSalle WLPO -FM 99.3 
Litchfield WSMI -FM 106.1 
Loves Park WLUVFM 96.7 
Macomb W W KS '91.3 
Mattoon WLBHFM 96.9 
Morris WRMI -FM 104.7 
Mt. Carmel WSAB 94.9 

WVMCFM 101.1 
Mt. Vernon WMIX -FM 94.1 
Oak Park WOPA -FM 102.7 
Olney WSEI -FM 92.9 
Ottawa WOLI 98.3 
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 
WTAY -FM 100.7 
WROKFM 97.5 
WHBF -FM 98.9 

WVIK 90.9 
WRSV 98.3 

WBEL -FM 103.1 
WTAXFM 103.7 
WIZZ -FM 97.7 

WGGM 95.0 
WILL -FM 90.9 

WEFA 102.3 
WETN -FM 88.1 

WNTH '88.1 

Robinson 
Rocklord 
Rock Island 
Rock Island 
Skokie 
South Beloit 
Springfield 
Stre :tor 
Taylorvi Ile 
Urbana 
Waukegan 

.. -FM 103.9 Wheaton 
WLAG -FM 104.1 Winnetka 
WMAZ -FM 99.1 
WB1E -FM 101.5 INDIANA 

W N7 sl -FM 93.x) Anderson 
WCOHFM 96.7 Bloomington 
WTOC -FM 97.3 Bluffton WD1K 94.1 
WJAT -FM 101.7 Columbus 
WLET -FM 106.1 Connersville 

WBM K -FM 100.9 Crawfordsville 
Elkhart 

HAWAII 
KAIM -FM 
KP01 -FM 

KVOK 
KUOH 

IDAHO 
KBOI -FM 

KOZE -FM 
KUID 
KBGL 

ILLINOIS 
Alton WOKZ -FM 
Anna WRAJ -FM 

WRC FM 93.9 Arlington Heights WNWC 
WTOP -FM 96.3 Aurora WKKD 

WWDC -FM 101.1 Bloomington WJBC -FM 

95.5 
97.5 
88.I 

90.5 

Elwood 
Evansville 

Franklin 
Frankfurt 

97.9 Fort Wayne 
96.7 Gary 

91.7 Goshen 
88.7 Greencastle 

Greenfield 
Greensburg 
Hammond 

100.9 Hartford City 
92.7 Huntington 
92.7 Indianapolis 
95.9 

101.5 

WAFM 97.9 
WFIU 103.7 

WTTV-FM 92.3 
WCRD 100.1 

WCSI-FM 98.3 
WCNB-FM 100.3 
WRBS-FM 106.3 
WCMRFM 104.7 
WTRC-FM 100.7 

WXAX 104.7 
WBMP 101.7 

WIKY-FM 104.1 
WEVC 91.5 
WPSR 90.7 
WVHI 1053 
WFCI 89.3 

WILOFM 99.7 
WPTH 95.1 
WGVE 88.1 
WGCS 91.1 
WGRE 91.7 
WSM1 99.5 
WTRE 107.3 
WYCA 92.3 
WHCI '91.9 

WVSH 91.9 
WAJC 104.5 
WICR 88.7 

WISH-FM 107.9 

RADIO -TV EXPERIMENTER 



Location C.L. Mc. 

WAIV 105.7 
WFBM -FM 94.7 

WFMS 95.5 
WIAN 90.1 

WIBC -FM 99.1 
Jasper WITZ -FM 104.7 
Kokomo W F KO 100.5 

WKMO 93.5 
Lafayette WASK -FM 105.3 

WAZY -FM 96.7 
LaPorte WL01FM 96.7 
Madison WORX -FM 96.7 
Marion WMR1 -FM 106.9 

WBST '90.7 
Muncie WMUN 104.1 

WWHI 91.5 
New Albany WNAS 88.1 
New Castle WCTW -FM 102.5 

WYSN 91.1 
North Vernon WOCHFM 106.1 
Plainfield WJMK 98.9 
Princeton WRAY -FM 98.1 
Richmond WGLM 96.1 
Salem WSIM -FM 98.9 
Seymour WJOD 93.7 
South Bend WEIL 91.9 

WNDU -FM 92.9 
WPFR 102.7 

WJVA -FM 103.9 
Terre Haute WTHI -FM 99.9 

WVTS 100.715) 
WVIS '89.7 

Wabash WSKS '91.3 
Warsaw WRSW -FM 107.3 
Washington WFML 106.5 
West Lafayette WBAA -FM 99.1 

IOWA 
Ames W01 -FM 
Boone G 
Cedar Faits KTCF 
Cedar Rapids KHAK -FM 

WMT -FM 
Clarion KRIT 
Clinton KROS -FM 
Davenport WOC -FM 
Des Moines KDPS 

KDMI 
KSO 

WHOFM 
KFMG 

KWOM 
Iowa City WMT -FM 
Mt. Vernon KRN L -FM 
Muscatine KWPC -FM 
Oskaloosa K BO E- F M 
Sioux City KDVR 
Storm Lake KAYLFM 
Waverly KWAR 

KANSAS 
Emporia KSTE 
Garden City KNCO -FM 
Kansas City KCFC 

KCKN -FM 
Lawrence KANU 

KLWN -FM 
Leavenworth KCLO -FM 
Manhattan KSDB -FM 
Newton K1RG -FM 
Ottawa KTJO -FM 
Parsons ICPPS -FM 
Salina KAFM 
Topeka KTOP 

WIBW -FM 
Wichita KFH -FM 

KOTY 
KMUW 

KCBM -FM 

KENTUCKY 
Ashland WCMIFM 
Bowling Green WLBIFM 
Central City WNES -FM 
Fulton WFULFM 
Georgetown WRVG 
Glasgow WGGC 
Greenville WKYF -FM 
Hazard WKIC -FM 
Henderson WSON -FM 
Hopkinsville WRLX 

WKOF 
Lexington 

Louisville 

Madisonville 

Ma nfordville 
Owensboro 

Paducah 

Prestonb arg 
Somerset 
W hitesburg 

'90.1 
99.3 
'88.1 

98.1 
104.5 
96.9 
96.1 

103.7 
'88.1 

97.3 
98.5 

100.3 
94.9 
93.3 
91.7 

'89.7 
99.7 

106.3 
97.9 

101.5 
89.1 

88.7 
97.3 
98.1 
94.1 

91.5 
105.9 
98.9 

88.1 
92.3 

'88.1 
91.1 

99.9 
100.3 

97.3 
100.9 
101.3 
89.1 
107.3 

93.7 
96.7 

101.9 
104.9 
'90.1 
95.1 

101.1 
101.1 
99.5 
98.7 

100.3 
91.3 

WLAP-FM 94.5 
WFPK 91.9 
WFPL '89.3 

WKLO-FM 99.7 
WLRS 102.3 

WFMW-FM 93.9 
WNGO-FM 94.7 
WLOCFM 102.3 
WOMI-FM 92.5 
WV1SFM 96.1 

WPAD-FM 96.9 
WKYB-FM 93.3 

WDOC-FM 95.5 
WSFC-FM 96.7 

WTCW-FM 103.9 

OCTOBER, 1964 

Location C.L. Mc. 

LOUISIANA 
Alexandria KALB -FM 96.9 
Baton Rouge WJBO -FM 101.5 
Houma KCIL -FM 107.1 
Jennings KJEFFM 92.7 
Lafayette KRVS -FM '88.3 
Monroe KMLB -FM 104.1 
Mt. Vernon KRNL -FM 105.3 
New Orleans WBEH 89.3 

WDSU -FM 105.3 
WRCM 97.1 
WMMT 95.7 

Shreveport KRMDFM 101.1 
KBCL -FM 96.5 

KWKHFM 94.5 

MAINE 
Augusta WFAUFM 
Bangor WABIFM 
Brunswick WBOR 

WCM E -FM 
Caribou WFSTFM 
Lewiston WCOU -FM 

WRJR 
Orono WMEB -FM 
Poland Springs WMTW -FM 
Portland WLOB -FM 

101.5 
97.1 

'91.1 
98.9 
97.7 
93.9 
91.5 
91.9 
94.9 
97.9 

MARYLAND 
Annapolis WNAV -FM 99.1 

WANN -FM 107.9 
WXTC 107.9 

WAQE -FM 101.9 
Baltimore WBJC '88.1 

WCAO -FM 102.7 
WCBMFM 106.5 
WFMM -FM 93.1 

WRBS 95.1 
WSID 92.3 

WBAL -FM 97.9 
WITH -FM 104.3 
WSID -FM 92.3 

Bethesda WJMD 94.7 (s) 
WHFS -FM 102.5 

Bradbury Heights WPGC 95.5 
Cumberland WCUM -FM 102.9 
Frederick WFMD -FM 99.9 
Hagerstown WJEJ -FM 104.7 

WARK -FM 106.9 
Havre de Grace WASA -FM 103.7 
Oakland WBUZ 95.5 
Tacoma Park WGTS -FM 91.9 
Waldorf WSMD 104.1 
Westminster WTTR -FM 100.7 

MASSACHUSETTS 
Amherst WAMF '88.1 

WFCR 88.5 
WMUA 91.1 

Boston W BU R '90.9 
WBCN 104.1 

WBZ -FM 106.7 
WCOP -FM 100.7 
WEEI -FM 103.3 

WERS '88.9 
WHDH -FM 94.5 
WRKO -FM 98.5 

W X H R 96.9 
Brockton WBETFM 97.7 
Brookline WBOS -FM 92.9 
Cambridge WGBH -FM 89.7 

WHRB -FM 95.3 
WTBS 88.1 

Fitchburg WFGM -FM 104.5 
Framingham WKOX -FM 105.7 
Greenfield WHA1 -FM 98.3 
Haverhill WHAV -FM 92.5 
Lawrence WGH1 93.7 
Lowell WLLH -FM 99.5 
Lynn WHIL -FM 107.9 
Medford WISK 107.9 
New Bedford WBSM -FM 97.3 

WNBH -FM 98.1 
WPLM -FM 99.1 

WMHC '88.5 
WHYN -FM 93.1 

WEDK '91.7 
WSCB '88.9 

WMASFM 94.7 
WCRB -FM 102.5 
WOCB -FM 94.9 

WCFM '91.3 
WHSR -FM 91.9 

WAAB 107.3 
WSRS 96.1 

Plymouth 
S. Hadley 
Springfield 

Waltham 
W. Yarmouth 
Williamstown 
Winchester 
Worcester 

MICHIGAN 
Alma 
Alpena 
Battle Creek 
Big Rapids 
Ann Arbor 
Bay City 

Benton Hrbr. 
Birmingham 

WFYCFM 104.9 
WHSB 107.7 

WELL-FM 103.3 
WBRN-FM 100.9 

WUOM '91.7 
WBCM-FM 96.1 
WNEM-FM 102.5 
WHFB-FM 99.9 

WHFI 94.7 

Location C.L. Me. 

Charlotte WCERFM 92.7 
Coldwater WTVB -FM 98.3 
Dearborn WKNR -FM 100.3 
Detroit WDET -FM 101.9 

WBFG -FM 98.7 
WCHD 105.9 
WDTM 106.7 
WABX 99.5 
WDTR '90.9 

WGPM 107.5 
WJBKFM 93.1 

WMUZ 103.5 
WGPR 97.9 

WJR -FM 96.3 
WOMC -FM 104.5 
WQRSFM 105.1 

WRMK -FM 98.7 
WWJ -FM 97.1 

WXYZ -FM 101.1 
W LI N 92.3 

E. Lansing WKAR-FM '90.5 
WSWM 99.1 

WVIC 91.9 
Flint WFBE 95.1 

WGMZ -FM 107.9 
WMRP -FM 105.5 

Grand Rapids WFUR -FM 102.9 
WJEFFM 93.7 
WLAVFM 96.9 

WMAX -FM 101.3 
WOOD -FM 105.7 (s) 

WVGAFM 104.1 
WXTO -FM 97.9 

WKLW -FM 95.7 
Greenville. Mich. 

WPLB -FM 107.3 
Highland Pk. WHPR 88.1 
Holland WJBL -FM 94.5 

WHTC -FM 96.1 
Houghton Lake WIGS 98.5 
Interloehen WGYA 103.1 

WIAA 89.7 
Jackson WBBC 94.1 

WKHM -FM 108.1 
Kalamazoo WMCR '102.1 

W KMIFM 
Lansing WJIM -FM 

WYFE 
Marquette W N M R 
Midland WQDC -FM 
Mount Clamons WBRB -FM 
Mount Pleasant WCMU 
Muskegon WMUS -FM 
Oak Park WLDM 
Port Huron WHLS -FM 
Royal Oak WOAK 

106.5 
97.5 

100.7 
90.1 
99.7 

102.7 
90.1 

106.9 
95.5 

107.1 
89.3 
104.3 

Saginaw WSAMFM 98.1 
Spring Arbor WSAE'89.3 
Sturgis WSTR -FM 103.1 
Warren WPHS 91.5 

MINNESOTA 
Brainerd KLIZ -FM 
Golden Valley KEVE -FM 
Mankato KMSO 

KYSM -FM 
Minneapolis KTIS -FM 

KW FM 
W LO L -FM 
WPBC -FM 

WAYL 
W CTSFM 

Rochester KROCFM 
St. Cloud KFAM -FM 
St. Louts Park KRSI -FM 
St. Paul KNOF 
Worthington KWOA -FM 

Gulfport 
Jackson 
Laurel 
Meridian 

MISSISSIPPI 
WORA 

W1DXFM 
WNSL-FM 

WMMI 

MISSOURI 
Carrollton KAOL -FM 
Clayton UO -FM 
Joplin WMBH.FM 

KSYN 
Kansas City KCMO -FM 

KBEY 
KTSR 

W DAF F M 
KCMK 

KCURFM 
KM BC- FM 
KPRS -FM 

KXTR 
Kennett KBOA -FM 
Osage Beach KRMS -FM 
Poplar Bluff KWOCFM 
Rolla KCLU -FM 

KMSM 
St. Joseph KUSN -FM 
St. Louis KCFM 

KADI 
WAMV -FM 

95.9 
92.5 

'90.5 
103.5 
98.5 
97.1 
99.5 

101.3 
96.1 

100.3 
106.9 
104.7 
104.1 
95.3 
94.9 

107.1 
102.9 
100.3 
88.1 

101.1 
99.1 
96.1 
92.5 
94.9 

104.3 
'90.1 
102.1 
93.9 
'89.3 
99.7 
109.3 
96.5 
98.9 
99.5 
94.5 
94.3 

'88.5 
105.1 
93.7 
96.5 

101.1 

Location C.L. Mc. 

Sedalia 
Springfield 

West Plains 

WIL-FM 92.9 
KSLH '91.5 

KSTL-FM 98.1 
KRFD 106.9 

KSIS-FM 92.1 
KTTS-FM 94.7 

KTXR 101.5 
KWPM-FM 99.9 

MONTANA 
Belgrade KGVW -FM 96.7 
Billings KURL -FM 97.1 
Bozeman KBHF 93.7 
Great Falls KARR -FM 106.3 

NEBRASKA 
Beatrice KWBE -FM 
Columbus KJSK -FM 
Hastings KICS -FM 
Kearney- Hoidrege 

KRNY -FM 
KRU N -FM 

KFMQ 
KWHG 

Omaha KQAL -FM 
KFAB -FM 
WOW -FM 

KICN 
Scottsbluff KNEW -FM 

Lexington 
Lincoln 

92.9 
96.9 
93.5 

98.9 
93.1 
95.3 

106.3 
94.3 
99.9 
92.3 
96.1 
94.1 

NEVADA 
Las Vegas KORK -FM 97.1 

KRGN 101.9 
KLUC -FM 98.5 

KXLV 93.1 
Reno KNEV 95.5 

KUNR 88.1 

NEW HAMPSHIRE 
Berlin WMOU -FM 103.7 
Claremont WTSV -FM 106.1 
Durham WUNH 90.3 
Exeter WPEA '88.1 
Laconia WLNH -FM 98.3 
Keene WKNE -FM 103.7 
Manchester WKBR.FM 95.7 

WGIR -FM 101.1 
Mt. Washington WMTW -FM 94.9 
Nashua WOTW -FM 106.3 
Portsmouth WHEB -FM 100.3 

NEW JERSEY 
Asbury Park 

Atlantic City 

Bridgeton 
Camden 
Oover 
E. Orange 
Eatontown 
Franklin Lakes 
Glassboro 
Hackettstown 
Long Branch 
Millville 
Newark 

New Brunswk. 
Paterson 
Princeton 
Red Bank 
South Orange 
Trenton 

Wild wood 
Za re phath 

WJLK-FM 94.3 
WHTG-FM 105.5 
WFPGFM 96.9 

WMGM 103.7 
WRNJ 95.1 

WSN1-FM 107.7 
WKDN-FM 108.9 
WDHAFM 105.5 

WFMU 41.1 
WHTG-FM 105.3 

WRRH 88.7 
WGLS-FM 89.7 

WNTI 91.9 
WRLB 107.1 

WMVB-FM 97.3 
WHBI 105.9 
WFME 94.7 

WVNI-FM 100.3 
W BG0 88.9 

WCTC-FM 98.9 
WPATFM 99.1 

WPRB 103.3 
WFHA 106.3 
WSOU 89.5 

WBUD-FM 101.5 
WTOA 97.5 

WCMC-FM 100.7 
WAWZ-FM 99.1 

NEW MEXICO 
Alamogora 
Albuquerque 

Clovis 
Los Alamos 
Mountain Park 
Roswell 

KADI 94.3 
KANW 89.1 
KHFM 96.3 

KARA-FM 99.5 
KOAT-FM 100.3 
(TOM-FM 99.9 
KRSNFM 98.5 

KMFM 97.9 
KBIMFM 97.1 

NEW YORK 
Albany WA MC '90.3 
Auburn WMBO -FM 96.1 
Babylon WTFM 103.5 

WGU -FM 102.3 
Binghamton WNBFFM 98.1 

WKOI' -FM 95.3 
Brooklyn WNYE '91.5 
Brookville WCWP 88.1 
Buffalo WBEN -FM 102.5 

WDCX 99.5 
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WHITE'S 

O 
aOg 

Location C.L. Mc. 

WBFO 88.7 
WEBR 94.5 

WGRFM 96.9 
WBUF 93.3 

WWOL -FM 104.1 
WYSL -FM 103.3 

WDIF 96.1 
Canton WSLU 89.3 
Central Square WCSQ 89.3 
Cherry Valley WJIV 101.9 
Clinton WHCLFM 88.7 
Corning WCLIFM 106.1 
Cortland WKRT -FM 99.9 
DeRuyter WOIV 105.1 
Elmira WECW 88.1 
Floral Park .a WSHS 90.3 
Garden City W LI R 92.7 
Genero WGSU 88.3 
Hempstead WHLIFM 98.3 

WVHC 88.7 
Hornell WWHG -FM 105.3 
Ithaca WHCUFM 97.3 

WICB 91.7 
WEIV 103.7 

WVBR FM 101.7 
Jamestown WJTN -FM 93.3 
Kenmore WYSL -FM 103.3 
Lake Success WTFM 103.5 
Liberty WVOS -FM 95.9 
Loudonville WVCR -FM 89.1 
Mt. Kisco WRNW 107.1 

WVIP -FM 106.3 
New Rochelle WVOX -FM 93.5 
New York WABC -FM 95.5 

WBAI 99.5 
WBFM 101.9 

WCBSFM 101.1 
WEVDFM 97.9 NORTH DAKOTA WFUV 90.7 

WHOMF M11 92.3 Fargo KFNWFM 97.9 WKCRFM 89.9 
WLIB 107.5 

WNCN 104.3 OHIO 
WNEW -FM 102.7 Akron WAKR -FM 97.5 WNYCFM 93.9 WAPS 89.I WNYE 91.5 WCUF WORFM 98.7 Alliance WFAH -FM WQXRFM 96.3 Ashland WNCO -FM WiJBC-FM 97.1 Ashtabula WREO -FM WRFM 105.1 Athens WOUB -FM WRVR 106.7 WATHFM Nia Falls WHLDFM 98.5 Barberton WDBN Norwich WCHN FM 103.9 Bellaire WOAt PFM Olean WHOLFM 95.7 Berea WBWC Plattsburg WEAV -Fil 99.9 Bowling Green WBGU Patchogue WALKFM 97.3(5) Bucyrus WBCO -FM WPAC -FM 106.1 Cambridge WILE-FM Peekskill WLNAFM 100.71 Canton WHBC -FM Potsdam WTSC -FAI 91.1 WCNO Poughkeepsie WKIP -FM 104.7 WTOFFM WEOK -FM 101.5 Celina WMER -FM Riverhead WAPC -FM 103.9(5) Chillicothe WBEX -FM Rochester WHFM 98.9 Cincinnati WCPO -FM WBBF -FM 100.1 EFFM WCMF 96.5 WAWGUC 

WIRQ '90.9 WAKWFM W ROCFM 97.9 WKRC -FM WVOR 100.5, WSAI -FM WRVAI -FM 92.5 W010 Schenectady WGFM 99.5 Cleveland South Bristol W M I V 95.1 
Springville WSPE 88.1 
Syracuse WAER 48.1 

WODS -FM 93.1 
WONO 100.91 

WSYR -FM 94.5 
Troy WFLY 92.3 

WRPI 91.5 
Utica WRUNFM 105.7 
Wethersfield WBIV 105.7 
White Plains WFAS -FM 103.9 

Location C.L. Mc. 

Durham WDNC -FM 
Elkin WIFM -FM 
Fayetteville W F NC FM 
Forest City W1180 -FM 

WAGYFM 
Gastonia WGNCFM 
Goldsboro W EQR 
Greensboro WMDE 

WQMG -FM 
Greenville W W WS 

WNCT -FM 
Grifton WITN -FM 
Henderson WHNC -FM 

WHKPFM 
Hendersonville WHKP.FM 
Hickory WHKY -FM 

WIRC -FM 
High Point WHPE -FM 

WHPS 
W MFR -FM 
W NOS.FM 

Kannapulis WRKB -FM 
Lauenburg WEWO -FM 
Leaksville WLOE -FM 
Lexington WBUY -FM 
Lumberton WTSB -FM 

W AG R -FM 
North Wilkesboro 

WKBCFM 97.3 
Raleigh WKIX -FM 96.1 

WPTFFM 94.7 
WRAL -FM 101.5 

Reidsville WREV -FM 102.1 
Rocky Mount WEED -FM 92.1 

WFMA 100.7 
Rochester WVOR 92.5 
Roxboro WRXO -FM 96.7 
Salisbury WSTP -FM 106.5 
Sanford WWGPFM 105.5 
Shelby WOHS -FM 96.1 
Statesville WFMX 105.7 
Tarboro WCPS -FM 104.3 
Thomasville WTNCFM 98.3 
Williamston WIAM 103.7 
Wilmington WPRV 93.9 
Wilson WVOT -FM 106.1 
Winston - Salem WAI R -FM 93.1 

WY FS 107.5 
WFDD -FM 88.1 
WSJSFM 104.1 

105.1 
100.9 
98.1 
93.3 

105.3 
101.9 

96.9 
98.7 
97.1 

91.3 
107.7 

93.3 
92.5 

102.5 
102.5 
102.9 
95.7 
95.5 

89.3 
99.5 

100.3 
99.7 
96.5 
94.5 
94.3 
95.7 

102.3 

NORTH CAROLINA 
Albemarle WABZFM 100.9 
Asheboro WGWRFM 92.3 
Asheville WLOS -FM 104.3 
Burlington WBBBFM 101.1 

WFNS -FM 93.9 
Burlington O raham 

WBAGFM 92.9 
Chapel Hill WUNC 91.5 
Charlotte WBT -FM 107.9 

WIST -FM 95.1 
WSOCFM 103.3 

WYFM 104.7 
Clingman's Pk. WMIT 106.9 
Concord WEGOFM 97.9 
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Cleveland Hts. 
Columbus 

Conneault 
Dayton 

Delaware 
East Liverpool 
Eaton 
Elyria 
Findlay 

96.5 
101.7 
101.3 

97.1 
91.5 
105.5 
94.9 

100.5 
88.3 
'88.1 
92.7 
96.7 
94.1 

106.9 
98.1 
94.3 
93.3 

105.1 
104.3 
90.9 

93.3 
IÚ1.9 

98.5 

Location C.L. Mc. 

Fostoria WFOB 96.7 
Fremont WFRO -FM 99.3 
Gallipoli' WJEH -FM 101.5 
Granville WDUBFM 91.3 
Greenville WORK -FM 106.5 
Hamilton WQMS 96.7 

WHOH 103.5 
WFOL -FM 94.9(s) 

Hillsboro WSRWFM 106.7 
Kent WKSU -FM 88.1 
Kenton WKTN 
Lancaster WHOKFM 95.5 
Lima WIMA -FM 102.1 
Mansfield WVNO 106.1 
Marietta WCMO 89.3 
Marion WMRN -FM 106.9 
Miamisburg WFCJ 93.9 
Middletown WPFB -FM 105.9 
Mt. Vernon WMVO -FM 93.7 
New Concord WMCO -FM 91.9 
Newark WCLT -FM 100.3 
Norwalk WLKRFM 95.3 
Oxford WMUB 88.5 

WOXR 97.7 
Piqua WPTWFM 95.7 
Port Clinton WRWR -FM 94.5 
Portsmouth WPAYFM 104.1 
Salem WSOMFM 105.1 
Sandusky WLEC -FM 102.7 
Springfield WBLYFM 103.9 

WEEC -FM 100.7 
Steubenville WSTV -FM 103.5 
Tiffin WTTF -FM 103.7 
Toledo WSPD -FM 101.5 

WMHE 92.5 
WTDS 91.3 

WTOL -FM 104.7 
WIRT 99.9 

Van Wert WERT -FM 98.9 
Westerville WOBN 91.5 
Wilberforce WJSC -FM 88.9 
Wooster WWSTFM 104.5 
Worthington -Columbus 

WRFD -FM 97.9 
Xenia WHBM -FM 103.9 
Yellow Springs WYSO 91.5 
Youngstown WKBN -FM 98.9 

WBBW -FM 93.3 
W RED 101.1 

Zanesville WHIZ -FM 102.5 

OKLAHOMA 
Durant 
Edmond 
Midwest City 

Norman 
Oklahoma City 

Shawnee 
Stillwater 

Tulsa 

KSEO-FM 107.3 
KWHB 97.7 
K M W C 94.7 

KTEA-FM 92.5 
WNAD-FM 90.9 

KOKH 88.9 
K100 100.5 

KEFM 94.7 
KYFM 98.9 

KJEM-FM 102.7 
KOCY-FM 96.1 

KFNB 101.9 
KBGC 89.9 

KOSU-FM 91.7 
KSPI-FM 93.9 

KWGS 90.5 
KIHI 95.5 

KOCW 97.5 
KOGMFM 92.9 

KRAV 96.5 

OREGON 

Location C.L. Mc. 

Easton WEST -FM 107.9 
WJRH '90.5 

WEEX -FM 99.9 
Edensburg WEND 103.9 
Elizabethtown WMSH -FM 106.7 
Erie WWYNFM 99.9 
Gettysburg WGET -FM 107.7 
Glenside WIFI 92.5 
Harrisburg WHPFM 97.3 

W M SP 94.9 
WTPA -FM 104.1 
WCMB -FM 99.3 

Havertown WHHS 89.3 
Hazleton WAZLFM 97.9 
Jenkintown WIBF 109.9 
Johnstown WARD -FM 92.1 

WJAC -FM 95.5 
Lancaster WGAL -FM 101.3 

W DAC 94.5 
WLANFM 96.9 

Lebanon WLBRFM 100.1 
Meadville WMGW -FM 100.3 

WARC -FM 88.1 
Montrose WPELFM 96.5 
New Kensington 

Tarentum WYDD 100.7 
Oil City WDJR 98.5 
Palmyra W J W R 92.1 
Philadelphia WCAU -FM 98.1 

WPBS -FM 105.8 
WDAS -FM 105.3 
WPCA -FM 104.5 
WFILFM 102.1 

WDVR 101.1 
WFLN 95.7 

WHAT -FM 96.5 
WUHY -FM -90.9 

WIFI 92.5 
WIBG -FM 94.1 

WIPFM 93.3 
WPEN -FM 102.9 

WPWT 91.7 
WQAL 106.1 

WRTI -FM 90.1 
WXPN 88.9 

Pittsburgh KDKA -FM 92.9 
WAMO 105.9 

WRYT -FM 96.1 
KQV -FM 102.5 

WDUQ 91.5 
WYRE -FM 107.9 

WILY 105.9 
WJAS -FM 99.7 

WKJF 93.7 
WPIT -FM 101.5 

WWSWFM 94.5 
Pottsville WPPA -FM 101.9 
Reading WRFY -FM 102.5 
Red Lion WGCB -FM 96.1 
Scranton WGBI -FM 101.3 

WUSV 88.9 
WWOL -FM 104.9 

Sharon WPICFM 102.9 
State College WOFM 91.1 

WMAJFM 103.1 
Stroudsburg WVPOFM 93.5 
Sunbury W KOK -FM 94.1 
Towanda WTTC -FM 92.7 
Tyrone WGMR -FM 101.1 
Warren WRRN 92.3 
Washington WJPA -FM 104.3 
Waynesboro WAYZFM 101.5 
Wilkes -Barre WBRE -FM 98.5 

WYZZ 103.3 
Williamsport WLYCFM 105.1 

W RAK -FM 100.3 
WNOW -FM 105.7 
WSBAFM 103.3 

Corvallis KFLYFM 101.51 
York 

Eugene KRVM 91.9 
KE 

KFMY 97.91 RHODE ISLAND 
KUGNFM 99.1 Cranston WLOV 99.9 KWAX 91.1 Providence WPJB -FM 105.1 1 KBMC 94.5 

WICE -FM 107.7 KYW -FM 105.7 Grants Pass KGPO 96.9 
WREN 106.5 Medford KBOY -FM 95.3 WPFM 95.5 
WBOE 90.3 Uretech KT EC '88.3 WPRO -FM 92.3 
WCRF 103.3 Portland KOAPFM 92.3 WXCN 101.5 
WCLV 95.5 KGMG 95.5 Woonsocket WWON -FM 106.3 

WDOK -FM 102.1 KOIN -FM 101.1 
WERE -FM 98.5 KPDQ -FM 105.3 SOUTH CAROLINA WGAR -FM 99.5 KPFM 97.1 
WHK -FM 100.7 KPOJ -FM 98.5 Anderson WCAC 101.1 
WJW -FM 104.1 KQFM 100.3 Beaufort WBEUFM 98.7 

WNOB 107.9 KRRC 89.3 Charleston WCSC -FM 96.9 
WZAK 93.1 WTMA -FM 95.1 

WC 
WCBE 90.5 PENNSYLVANIA Clemson WSBF-FM 97.1 

WBNSFM 97.1 
Columbus WCOSFM 97.9 

WCOL -FM 92.3 
Allentown WFMZ 100.7 WNOKFM 104.7 

WMN1 FAI 99.7 WAEBFM 104.1 WUSC -FM 89.9 
WOSU -FM 89.7 Altoona WVAM -FM 100.1 Conway WLAT -FM 104.1 
WTVN -FM 96.3 WFBG -FM 98.1 Dillon WDSC -FM 92.9 

WVKO 94.7 Beaver Falls WBVP -FM 106.7 Florence WJMX -FM 103.1 
WE 12 104.9 Bethlehem WGPAFM 95.1 Greenville WESCFM 92.5 

W HIOFM 99.1 Bloomsburg WHLM -FM 106.5 WFBCFM 93.7 
WONE -FM 104.7 Boyertoan WBYC -FM 107.5 WMVUFM 94.5 

WDAO 107.7 Braddock WLOAFM 96.9 Laurens- Clinton WLBG -FM 100.5 
WSLN 91.1 Butler WBUTFM 97.7 N. Charleston WKTM 102.5 

WOHIFM 104.3 Carbondale WCDL -FM 943 Rock Hill WRHI -FM 98.3 
WCTM 92.9 Carlisle WHYL -FM 102.3 Seneca WSNW -FM 98.1 

WEOL -FM 107.3 Chambersburg WCHA -FM 95.115) Spartanburg WSPA -FM 98.9 
WFÍN FM 100.5 Dubois WCEDFM 102.11 Sumter WFIGFM 101.3 
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Location C.L. Mc. Location C.L. Mc. Location C.L. 

SOUTH DAKOTA Dumas 
El Paso 

Hot Springs KOBH -FM 96.7 

TENNESSEE 
Bristol WOPI -FM 
Chattanooga WDOD -FM 

WLON 
WOEFFM 

Cleveland WCLE -FM 
Collegedale WSMC -FM 
Cookeville WHUB -FM 

WPTN -FM 
Dickson WOKN -FM 
Franklin WFLT -FM 
Gallatin WFMG 
Greeneville WGRV -FM 
Humboldt WIRJ -FM 
Jackson WTJS -FM 
Johnson City WJCWFM 
Kingsport WKPTFM 
Knoxville WBIR -FM 

WKCS 
W UOT 
WCAS 

Lexington WDXL -FM 
Livingston WRHM -FM 
Manchester WMSR -FM 
McKenzie WKTA 
McMinnville WHNR 
Memphis WMC -FM 

W MPS -FM 
WOIAFM 

Morristown WMTNFM 
Nashville WFMB 

WPLN 
WSIX -FM 

Sevier/111e WSEVFM 
Sparta WSMT -FM 
Springfield WDBL -FM 
Tullahoma WJIG -FM 

TEXAS 
Abernathy 
Abilene 

Alvin 
Amarillo 
Austin 

Beaumont 

Big Spring 
Brenham 
Brownwood 
Cleburne 
College Station 
Corpus Christi 
Dallas 

Denton 
DiBoll 

96.9 
96.5 

106.5 
92.3 

100.7 
88.1 
98.3 
94.3 

102.3 
100.1 
104.5 
94.9 

102.3 
104.1 
100.7 
99.5 
93.5 

91.1 
91.9 
97.5 
99.3 
95.9 
99.7 
106.9 
101.7 

99.7 
97.1 
102.7 

95'9 Marshall 190.3 
90.3 Midland 

921 Mt. Pleasant 105.1 
105.5 Odessa 
94 3 

Odess 
93'3 Pasadena na 

Plainview 
Port Arthur 

Ft. Worth 

Gainesville 
Harlingen 
Henderson 
Highland Pk. 
Hillsboro 
Houston 

Hilleen lapr 
Lamesa 
Longview 
Lubhnck 

KWGN-FM 99.5 
KACC-FM 91 San Antonio ,1 

KFMN 99.3 
KMSC 102.1 

KGNC-FM 93.1 
KHFI 98.3 
KAZZ 95.5 Slnton 

KTBC-FM 93.7 Spearman KUTFM 90.7 
Texarkana KHCB-FM 105.7 

KAY D-FM 97.5 Tyler 
KFNE-FM 95.3 
KWHI-FM 108.3 

KHPC 88.1 
KCLE-FM 94.9 

WTAW-FM 92.1 
KZFM 95.5 

KIXL-FM 104.5 
KMAP 105.3 
KNER 88.1 

KRLD-FM 92.5 
KLIF-FM 88.7 

WFAA-FM 97.9 
WRR-FM 101.1 

KVTT 91.7 
KQRO 102.9 

KBOX-FM 100.3 
KDNT-FM 106.3 
KSPL-FM 95.5 

Waco 
Wichita Falls 

Ephraim 
Logan 
Provo 
Salt Lake 

KDDDFM 95.3 
KVOFFM '88.5 
KTSM-FM 99.9 

KHMS 94.7 
WRAP-FM 96.3 

KXFM 99.5 
KFJZ-FM 97.1 
K11MFM 102.1 
KCUL-FM 93.9 
KNOK-FM 107.5 
KGAF-FM 94.5 

KELT 94.5 
KGRI-FM 100.1 
KUIL-FM 103.7 

KHBR-FM 102.3 
KHGM 102.9 

KHCR-FM 195.7 
KHUL 95.7 

KFMK 97.9 
KODAFM 99.1 

KLEF 94.5 
KOST 100.3 
KQUE 102.9 
KRBE 104.1 
KXYZ 90,5 

KTRHFM 101.1 
KUHF '91.3 
KBNO 93.7 

KLEN-FM 93.3 
KTX1FM 102 3 
KPET-FM 1003 
KLUE-FM 105.7 

KBFM 
KTXT-FM 

KMHTFM 
KNFM 

KMOD- FM 
KIMPFM 

KQIP 
KWMO 

KOCV 
KLVLFM 

KHBL 
KFMP 

KPAC-FM 
KISS 

KEEZ 
KAKIFM 

KITY 
KMFM 

KTOD-FM 
KBMFFM 
KTAL-FM 

96.3 
91.9 

97.3 
92.3 
933 
96.II 
96.7 
99.1 
91 3 
92.5 

88.1 
93.3 
98.5 
99.5 
97.3 
98.1 
92.9 
96.1 

101.3 
98.3 
98.1 

KSLT 93.1 
KDOK -FM 101.5 

KEFC 97.5 
KLUB 99.9 
KNTO 95.1 

UTAH 

Cay 

KEPH 
KUSUFM 
KBYUFM 
KCPX-FM 
KLUB-FM 

KSL-FM 

VERMONT 
Burlington WJOY -FM 

VIRGINIA 
Arlington 

Charlottesville 

Crewe 
Farmville 
Fredericksburg 
Gretna 
Grundy 
Hampton 

Harrisonburg 

Lynchburg 

Manassas 
Marion 
Martinsville 
Newport News 
Norfolk 

Portsmouth 
Richmond 

Roanoke 

South Roston 
South Norfolk 
Staunton 
Williamsburg 

Winchester 
Woodbridge 

WAVAFM 
WCCV-FM 
WINAFM 

WTJU 
WSVS- FM 
WFLO-FM 
WFVAFM 
WMNA-FM 
WNRGFM 
WVEC-FM 

WHOV 
WEMC 

WSVA-FM 
W WOD-FM 
WDMS-FM 
WPRW-FM 
WMEV-FM 
WMVA-FM 

WGHFM 
W MT1 

WNOR-FM 
WRVC 

WTARFM 
WXRI 

WYFIFM 
WAVY-FM 

WCOD 
WRFK 

WRVA-FM 
WRNL-FM 
WDBJ-FM 

WLRJ 
WROV-FM 
WSLS-FM 

WHLFFM 
WFOS 

WSGMFM 
WCWM 

WPCI 
WRFL 
WXRA 

WASHINGTON 
Aberdeen 
Bellingham 

Bremerton 
Cheney 
College Place 
Edmunds 
Ellensburg 
Eugene 
Lynden 
Opportunity 
Prosser 
Seattle 

88.9 
88.1 
88.9 

98.7 
97.1 

100.3 
Spokane 

98.5 Tacoma 

Mc. 

105.1 
97,5 
9.5.3 
91.3 

104.7 
95,7 

101.5 
103.3 
97.7 

101.3 
08.3 

'91,7 
100.7 
100.1 
101.7 
106.7 
93.9 
96.3 
97.3 

91.5 
98.7 

102.5 
95.7 

104.5 
99.7 
96,9 
98.1 
91.1 
94.5 

102.1 
94.9 
92.3 

103.7 
99.1 
97.5 

'90.5 
93.5 
89.1 
96.5 
92.5 

105.9 

WDUX-FM 104.7 
KGMI-FM 92.9 

KERI 104.3 
KBRO-FM 106.9 
KEWC-FM 89.1 

KGTS 91.3 
KGFM 105.3 

KCWS-FM '91.5 
KBMC 104.5 

KLYN-FM 106.5 
KZUNFM 96.1 

KACA 102.3 
KING-FM 90.1 
KBLE- FM 93.3 
KETO-FM 101.5 

KGM1 95.7 
KIROFM 100.7 

KISW 99.9 
KLXN 965 
KMCS 98.9 

KOLFM 94.1 
KRAB 107.7 

KUOW 94.9 
KIXI 95.7 

KREM-FM 92.9 
KXLY-FM 99.9 

KHQ-FM 98.1 
KCPS 90.9 

Location C.L. Mc. 

Yakima 

KLAYFM 106.3 
KTNT-FM 97.3 

KTOY '91.7 
KTACFM 103.9 

KNDXFM 106.3 

WEST VIRGINIA 
Beckley 
BlueReld 
Charleston 

Huntington 

Martinsburg 
Morgantown 
Oak Hill 
Wheeling 

WBKW 99.5 
WHISFM 104.5 
WKAZ-FM 97.5 

WKNA 98.5 
WCAWFM 99.9 
WKEE-FM 100.5 

WMUL '88.1 
WEPM-FM 97.5 

WAJR 101.9 
WOAYFM 94.1 

WKWK-FM 97.3 
WWVAFM 98.7 
WTRFFM 107.5 

WISCONSIN 
Appleton WLFM '91.1 
Chilton WH KW 89.3 
Colfax W H WC '88.3 
Delaneld WHAD '90.7 
Eau Claire WIAL 94.1 
Fort Atkinson WFAW 107.3 
Green Bay WBAY -FM 101.1 
Greenfield Twp. WWCF 94.9 
Highland WHHI 91.3 
Highland Twp. WHSA '89.9 
Janesville WCLO -FM 99.9 
Kenosha WLIP 95.1 
La Crosse W H LA 90.8 

W W LA 93.3 
Madison WHA -FM 88.7 

WIBA -FM 101.5 
WISM -FM 98.1 
WMFM 104.1(s) 

WRVB -FM 102.5 
Merrill WLIN 100,7 
Milwaukee WF MR 96.5 

WMIL -FM 95.7 
WISN -FM 97.3 
WRIT -FM 102,9 

WMKE 102.1 
WQFM 93.3 
W T M J 94.5 
WBON 107.7 
WEMP 99.1 

Monroe WEKZFM 93.7 
Mt. Horeb WFMK 92.3 
Neillsville WCCN -FM 105.5 
Platteville WSCI -FM 89.5 
Racine WRJN -FM 100.7 

WFNY 92.1 
Rice Lake WJMC -FM 96.3 
Ripnn WCWC -FM 106.1 
Sparta WCOW -FM 97.1 
Stevens Point WSPT FM 97.9 
Watertown WTTN -FM 104.7 
Waukesha WAUK -FM 106.1 
Wausau WHRM '91.9 

WRIGFM 101.9 
Wauwatosa WTOS 103.7 
West Bend WBKV -FM 92.5 
Wisc. Rapids WFHRFM 103.3 

WYOMING 
Cheyenne KVWO -FM 106.3 

Location C.L. Mc. 

Belleville. Ont. C113Q -FM 97.1 
Brantford. Ont, CKPCFM 92.1 
Calgary. Alta CHF MF M 95.9 
Cornwall, Ont. CJSS -FM 104.5 
Edmonton, Alla, CFRN -FM 100.3 

CJCA -FM 99.5 
CKUA -FM 98.1 

Halifax. N.S. CH NSFM 96.1 
Kamloops. B.C. CFFM -FM 98 3 

Kingston. Ont. CFRC -FM 91.9 
CKLC -FM 99.5 

CKWS -FM 96.3 

Canadian FM Stations by Location 

Location C.L. Mc. 

Kitchener. Ont. CKCR -FM 96.7 
Lethbridge. Alta. CH EC-F M 100.9 
London. Ont. CFPLFM 95.9 
Montreal. Que. CBFFM 95.1 

CBMFM 100.7 
CFCF -FM 92.5 
CJFM -FM 95.9 

CKGM -FM 97.7 
Oshawa. Ont. CKLB -FM 99.5 
Ottawa. Ont. CBO -F M 103.3 

CFMOFM 93.9 
Port Arthur. 

Ont. CKPR -FM 94.3 

Location C.L. 

Quebec. Que. CH RC -FM 
Rimouski. Que. COBR -FM 
Sherhrnnke. Que. CH LT -FM 
St. Catharines. 

Ont. CKTBFM 
St. Norbet. (Win 

n!peg) Man. CFMW -FM 
Sydney. N.S. CJCBFM 
Timmins. Ont. CKGB -FM 
Toronto. Ont. CBC -FM 

CH FI -FM 
CHUM -FM 

Mc. Location C.L. Mc. 

98.1 
101.5 
102.7 

97.7 

CJRTFM 91.1 
CKFM-FM 99.9 

Vancouver, B.C. CBUFM 1057 
CFQM-FM 103.5 

CKVLFM 96.9 
CKDA-FM 98.5 
CKLW-FM 93.9 
C10B-FM 97.5 

CKQM-FM 94.3 

CKYFM 92.1 

Verdun. Quo. 
99.3 Victoria. B.C. 
94.9 Windsor. Ont. 
94.1 5 
99. 

Winnipeg, Man. 

98.1 
104.5 

(Continued On ne.vt page) 
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Location C.L. Kc. 

Abbotsford. B.C. CFVR 
Altona. Man. CFAM 
Amherst. N.S. CKDH 
Amos. Que- CHAD 
Antitonish, N.S. CJFX 
Barrie, Ont CKBB 
Bathurst, N.B. CKBC 
Belleville, Ont. CJBQ 
Blind River. Ont. CJNR 
Brampton. Ont. CHIC 
Brandon. Man CKX 
Brantford, Ont. CKPC 
Bridgewater, N.S. CKBW 
Brockville. Ont. CFJR 
Cabana. Que. CJAF 
Calgary. Alta. CFAC 

CFCN 
CKXL 

Callender. Ont. CFCH 
Campbell River. B.C. 

CFWB 
Campbellton, N.B. CKNB 
Camrose. Alta. CFCW 
Causepscol. Que. CJBM 
Charlottetown, P.E.I. CFCY 
Chatham. Ont. CFCO 
Chicoutimi, Que. CBJ 

CJMT 
Chilliwack. B.C. CHWK 
Churchill. Man. CH FC 
Cobourg. Ont. CHUG 
Corner Brook, Nfld. CBY 

CFCB 
Cornwall, Ont. CFML 

C.ISS 
Courtenay. B.C. CFCP 
Cranbrook, B.C. CKEK 
Dartmouth. N.S. CFDR 
Dauphin, Man. CKDM 
Dawson Creek, B.C. MC 
Drumheller, Alta. CJDV 
Drummondville, Que. CH RD 
Dryden. Ont. CKDR 
Edmonton. Alta. CBX 

CBXA 
CFRN 
CH ED 
CH FA 
CJCA 

CKUA 
Edmundston. N.B. CJEM 
Esteven, Sask. SJSL 
Flin Flan. Man. CFAR 
Fort Frances, Ont. CFOB 
Fort Simpson, N.W.T. 

CFMR 
Fort St. John. B.C. CKNL 
Fort William Ont. CJLX 
Fredericton, N.B. CFNB 

CBZ 
Galt, Ont. CFT1 

1240 
1290 
1400 
1340 
580 
950 

1360 
800 
730 
790 

1150 
1380 
1000 
1450 
1340 
960 

1060 
1140 
600 

1490 
950 
790 

1450 
630 
630 

1580 
1420 
1270 
1230 
1450 

990 
570 

1110 
1220 
1440 
570 
790 
730 

1350 
910 

1340 
900 

1010 
740 

1260 
630 
680 
930 
580 
570 

1280 
590 
800 

1490 
970 
800 
550 

1480 
1110 

Location 

Canadian AM Stations by Location 

C.L. Kc. 

Gander, Nfld. COG 
Goose Bay. Nfld. CFGB 
Granby, Que. CHEF 
Grande Prairie, Alta. 

CFGP 
Grand Falls, Nfld. CBT 

CKCM 
Gravelbourg, Sask. CFRG 

CFGR 
Guelph, Ont. CJOY 
Halifax, N.S. CBH 

CHNS 
CJCH 

Hamilton. Ont. CHML 
CKOC 
CHIA 

Hauterive, Que. CHLC 
Huntsville, Ont. C KA R 
Hull. Que. CKCH 
Inuvik. N.W.T. CHAK 
Joliette, Que. Cl LM 
Jonquiere. Que. CKRS 
Kamloops, B. C. CFJC 
Kelowna. B.C. CKOV 
Kenora. Ont. CJRL 
Kentville. N.S. CKEN 
Kingston. Ont. CFRC 

CKLC 
CKWS 
CJKL 

CKCR 
CKTK 

CKKW 
CJ1C 

C KLS 
CFLM 
CJSP 

CH EC 
CJOC 

CKLY 
CKSA 
CFPL 
CKSL 

CHCM 
CKBL 
CHAT 
CKAD 
CKMP 
CBAF 

CKCW 
CKML 
CKBM 

CBF 
CBM 

CFCF 
CFMB 
CJAD 
CMS 
CKAC 

CKGM 
CKLM 

Moose Jaw. Sask. CHAB 
Nanaimo. B.C. CHUB 
Nelson. B.C. CKLN 
New Carlisle, Que. CH NC 
Newcastle, N.B. CKMR 
New Glasgow, N.S. CKEC 
New Westminster. B.C. 

CKNW 
Niagara Falls, Ont. CJRN 

Kirkland Lake, Ont. 
Kitchener, Ont. 
Kitimat, B.C. 

Langley. B.C. 
La Sarre. Que. 
La Tuque. Que. 
Leamington. Ont. 
Lethbridge, Alta. 

Lindsay, Ont. 
Lloydminster, Alta. 
London, Ont. 

Marystown. Nfld. 
Matane, Que. 
Medicine Hat, Alta. 
Middleton. N.S. 
Midland. Ont. 
Moncton, N.B. 

Mont Laurier, P.Q. 
Montmagny, Que. 
Montreal, Que. 

Location C.L. 
1450 North Battleford, Sask. 
1340 CMS B 
1450 North Vancouver. B.C. 

CKLG 
Oakville. Ont. CHWO 
()riffle, Ont. CFOR 
Oshawa. Ont. CKLB 
Ottawa. Ont. CBO 

CFRA 
CKOV 
CKPM 

Owen Sound. Ont. CFOS 
Parry Sound. Ont. CKARI 
Peace River, Alta. CKYL 
Pembroke, Ont. CHOV 
Penticton. B.C. C K O K 
Peterborough, Ont. CHEX 

CKPT 
Pointe Claire. Que. CFOX 
Portage La Prairie. Man. 

CFRY 
Port Alberni, B.C. CJAV 
Port Arthur, Ont. CFPA 

CKPR 
Prince Albert. Sask. CKBI 
Prince George. B.C. CKPG 
Prince Rupert. B.C. CFPR 
Quebec. Que. CBV 

CH RC 
CJLR 
Ci OC 

CKCV 
Quesnel, C.C. CKCQ 
Red Deer. Alta. CKRD 
Regina. Sask. CBK 

Cl M E 
CKCK 
CKRM 

Richmond Hill, Ont. CFGM 
Rimouski. Que. CJBR 
Riviere du Loup, Que. C.IFP 
Roberval, Que. CH RL 
Rouyn, Que. CKRN 
Ste. Anne de la 

Pocatiere, Que. C H G B 
St. Bonitace. Man. CKSB 
St. Catharines, Ont. CKTB 
St. Hyacinthe, Que. CKBS 
St. Jean, Que. CHRS 
St. Jerome. Que. CKJL 
St. John's, Nfld. CBN 

CJON 
VOAR 
VOCM 
VOWR 

St. Joseph d'Alma. Que. 
CFGT 

St. Thomas. Ont. CHLO 
Sackville. N.B. CBA 
Saint John. N.B. CFBC 

CHS1 
Sarnia. Ont. CHOK 
Saskatoon. Sask. CFNS 

C FQC 
CKOM 

Sault Ste. Marie, Ont. CJ1C 
CKCY 

Sept -Iles. Que. CKCN 
Shawinigan. Que. CKSM 
Shefferville, Que. CFKL 

1050 
540 
620 
710 

1230 
1460 

860 
960 
920 
900 

1150 
1280 
580 
630 
970 
860 

1350 
590 
910 
630 

1220 
1350 
1490 
1380 
960 
560 
490 
230 
320 
850 
240 
240 
710 
090 
220 
910 
ISO 
980 
290 
560 
250 
270 
490 
230 
300 
220 
610 
490 
690 
940 
600 

1410 
800 

1280 
730 
980 

1570 
800 

1570 
1390 
610 
790 

1320 

980 
1600 

Kc. 

1050 

730 
1250 
1570 
1350 
910 
580 

1310 
1440 

560 
1340 
610 

1350 
800 
980 

1420 
1470 

920 
1240 
1230 
580 
900 
550 

1240 
980 
800 

1060 
1340 
1280 

570 
850 
540 

1300 
620 
980 

1310 
900 

1400 
910 

1400 

1310 
1050 
610 

1240 
1090 

900 
640 
930 

1230 
590 
800 

1270 
680 

1070 
930 

1150 
1070 
1170 
600 

1250 
1050 
920 
560 

1220 
1230 

Location 

Sherbrooke, Que. 

Simeoe, Ont. 
Smiths Falls, Ont. 
Smithers, B.C. 
Sorel. Que. 
Stratford. Ont. 
Steinbach, Man. 
Sudbury, Ont. 

C.L. Kt. 

CH LT 
CKTS 
CFRS 
CJET 

CFBV 
CJSO 
acs 

CHSM 
CFBR 
CHNO 
CKSO 

Summerside, P.E.I. CJRW 
Swift Current. Sask. CKSW 
Sydney. N.S. COI 

CJCB 
Terrace. B.C. CFTK 
Thetford Mines, Que. CKLD 
Thompson. Man. CHTM 
Trois -Rivieres, Que. CHLN 

CKTR 
Tillsonburg. Ont. CKOT 
Timmins, Ont. CFCL 

CKGB 
Toronto, Ont. CBL 

CFRB 
CHFI 

CHUM 
CJBC 

CKEY 
CKFH 

Trail. B.C. CJAT 
Truro. N.S. CKCL 
Val d'Or, Que. CKVD 
Valleyfield, Que. CFLY 
Vancouver, B.C. COU 

CFUN 
CH QM 
CJOR 

CKWX 
Verdun. Que. CKVL 
Vernon. B.C. CAB 
Victoria. B.C. CFAX 

CJ VI 
CKDA 

Victoriaville, Que. CFDA 
Ville Marie. Que. CKVM 
Ville St. Georges, Que. 

CKRB 
Welland. Ont. CHOW 
Weyburn. Sask. CFSL 
Whitehorse, Y. T. C FW H 
Williams Lake. B.C. 

CKCQ-1 
Windsor, N.S. CFAB 
Windsor. Ont. CBE 

CKLW 
CKWW 

Wingham, Ont. CKNX 
Winnipeg, Man. CBW 

CJOB 
CJQM 
CKRC 

CKY 
Woodstock. N.B. CJC1 
Woodstock. Ont. CKOX 
Yarmouth. N.S. CILS 
Yellowknife, N.W.T. CFYK 
Yorkton. Sask. USX 

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 
RADIO -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- 

630 
900 

1560 
630 

1230 
1320 
1240 
1250 

550 
900 
790 

1240 
1400 
1140 
1270 
1140 
1230 
610 
550 

1150 
1510 
620 
680 
740 

1010 
1540 
1050 
860 
590 

1430 
610 
600 

1230 
1370 
690 

1410 
1320 

600 
1130 
850 
940 
810 
900 

1220 
1380 
710 

1460 
1470 
1340 
570 

1240 
1450 
1550 

800 
580 
920 
990 
680 

1470 
630 
580 
920 

1340 
1340 
1340 
940 

RADIO -TV EXPERIMENTER 



ate several kilocycles away from their as- 
signed (and announced) frequencies. In ad- 
dition, the schedules of these stations are 
often changed and the changes are not pub- 
lished in the schedules until many months 
later. We feel that the type of log which 
White's Radio Log is presenting represents 
a very realistic picture of the current status 
of short -wave broadcasting, and is something 
which cannot be obtained from any other 
sources. 

For the DX'er. If you care to roam the 
bands for DX, we present here some infor- 
mation which will be of invaluable use to you 
in tracking down DX stations. 

It should be noted that most short -wave 
broadcasting stations operate within 9 spe- 
cific frequency hands, established by inter- 
national agreement. Each of these bands has 
a number, corresponding to the average 
wavelength of the frequencies within the 
band. The 9 bands are as follows: 

60 -meter band= 4750 kc to 5060 kc 
49 -meter band= 5950 kc to 6200 kc 
41 -meter band= 7100 kc to 7300 kc 
31 -meter hand= 9500 kc to 9775 kc 
25 -meter band =1 1700 kc to 11975 kc 
19 -meter band =15100 kc to 15450 kc 
16 -meter band =17700 kc to 17900 kc 
13 -meter band= 21450 kc to 21750 kc 
11 -meter band =25600 kc to 26100 kc 
Although the current radio propagation 

conditions have made the high frequency 
bands (11 and 13 meter bands) relatively 
poor for DX'ers, the other bands are gener- 
ally good during certain periods of the year. 
As a general rule, the following bands are 
"hot for DX" during the times indicated: 

60 -meter hand = Winter nights. 
49 -meter band= Winter nights. 
41 -meter hand = Winter nights. 
31 -meter band = Nights, all year. 
25 -meter band= Nights, all year. 
19 -meter band =Days all year. and 

Summer nights. 
16 -meter band =Days, all year, and 

Summer nights. 
13 -meter band =Days, all year. 
11 -meter band =Days, all year. 
Here and There on the Bands. 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" position 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 set you will have to im- 
provise a bit. Here's how to adjust your re- 
ceiver to monitor these SSB transmissions: 
I) 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 means of these SSB stations (which dot 
the radio spectrum) we constantly hear SSB 
radiotelephone transmissions from Bermuda, 
Jamaica, Curacao and Guam. Just about 
every country you can think of can be moni- 
tored by this method. Let us know how 
you make out! 

Let Us Know. Listeners are invited to 
submit their loggings to us for publication 
in the Shortwave section of White's Radio 
Log. Be sure to include the following infor- 
mation for each station you report: approxi- 
mate frequency, callsign and/or station name, 
city and country, and time heard in Eastern 
Standard Time, 24 hour clock. Address your 
reports to: DX CENTRAL, White's Radio 
Log, C/o RADIO -TV EXPERIMENTER, 505 
Park Avenue, New York, N. Y. 10022, 
U.S.A. 

Time To Listen. All times shown in 
White's Radio Log are in the 24 hour EST 
clock system. For example, 0800 is 8:00 
AM EST, 1200 is noon EST, 1800 is 6 PM 
EST, and so on. For conversion to other 
time zones, subtract 1 hour for CST (0800 
EST is 7 AM CST), 2 hours for MST, 3 

hours for PST. 
The following abbreviations are used in 

our listings: BC- Broadcasting Company, 
Corporation, or System; E- Emissora; R- 
Radio or Radiodiffusion; V -Voice or Voz. 

TNX. We are indebted to the following 
DX'ers who added their loggings to those of 
DX CENTRAL, the official RADIO -TV Ex- 
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, 111. 
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David Cuevas, S. San Gabriel, Calif. 
Benn Schreiber, Rockford, Ill. 
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. 

Location 

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, III. 
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 III, Appalachia, Va. 
John McLeod, Vancouver, B. C. 
Mike Vannier. Louisville, Ky. 
Dave Siddall, Hyannis, Mass. 
F. Petrucci, Venice, Calif. 

Name 

EUROPE 
ALBANIA 
Tirana R. Tirana 
Tirana R. Tirana 
ANDORRA 
La Vieia R. des Vallees 
AUSTRIA 
Vienna R. Austria 
BELGIU M 
Brussels R. Brussels 
Brussels R. Brussels 
BULGARIA 
Sofia R. Sofia 
CZECHOSLOVAKIA 
Prague R. Prague 
Prague R. Prague 
Prague R. Prague 
Prague R. Prague 
FINLAND 
Helsinki Finnish BC 
Helsinki Finnish BC 
DENMARK 
Copenhagen V. of Denmark 
Copenhagen V. of Denmark 
FRANCE 
Allouis RTF International 
GERMANY (WEST) 
Cologne Deutsche Welle 
Cologne Deutsche Welle 
Cologne Deutsche Welle 
Cologne Deutsche Welle 
Cologne Deutsche Welle 
Cologne Deutsche Welle 
GREAT BRITAIN 
London BBC 
London BBC 
London BBC 
London BBC 
GREECE 
Athens Forces BC 
HUNGARY 
Budapest R. Budapest 
ITALY 
Rome RAI 
Rome RAI 
MONACO 
Monte Carlo Trans World R. 

NETHERLANDS 
Hilversum R. Netherlands 
Hilversum R. Netherlands 
Hilversum R. Netherlands 
Hilversum R. Netherlands 
Hilversum R. Netherlands 
Hilversum R. Netherlands 
Hilversum R. Netherlands 
Hilversum R. Netherlands 
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Call 

0E147 

ORU 
ORU 

01X7 

OZF5 
OZF7 

DMQ6 
DMQ9 
DMQ9 
DMQ9 
DMQI I 

DMQI5 

GRN 
GSO 
GWR 

Kc. 

7090 
9390 

6305 

9770 

17830 
17850 

9700 

5200 
5290 

9795 
7345 

6120 
11805 

9520 
15165 

15160 

6100 
9545 
9579 
9735 

11795 
15295 

6185 
6195 

15180 
15300 

6045 

9833 

9579 
11905 

7260 

6085 
9590 
9715 

11730 
15245 
15425 
17810 
21575 

EST 

1500 
1500 

1700 

2000 

0500 
0715 

1900 

2300 
2300 
2025 
2030 

1600 
1118 

2000 
0900 

1400 

1900 
1930 
2355 
2355 
2355 
1710 

2122 
1530 
0700 
1630 

1621 

1930 

1930 
1730 

0230 

1730 
2230 
1730 
1600 
0100 
1600 
0100 
1070 

Location Name Call 
NORWAY 
Oslo R. Norway 
Oslo R. Norway 
POLAND 
Warsaw R. Warsaw 
Warsaw R. Warsaw 
Warsaw R. Warsaw 
Warsaw R. Warsaw 
PORTUGAL 
Lisbon V. of West 
Lisbon V. of West 
SPAIN 
Madrid R. Nac. de Espana 
Madrid R. Nac. de Espana 
Madrid R. Nac. de Espana 
SWITZERLAND 
Berne Swiss BC 
Berne Swiss BC HER4 
Berne Swiss BC HED6 
Berne Swiss BC HEUS 
Berne Swiss BC 11E125 
U.S.S.R. 
Minsk R. Minsk 
Minsk R. Minsk 
Moscow R. Moscow 
Moscow R. Moscow 
Moscow R. Moscow 
Moscow R. Moscow 
Moscow R. Moscow 
Moscow R. Moscow 
Moscow R. Moscow 
Novosibirsk R. Novosibirsk 
VATICAN 
Vatican City R. Vatican 
Vatican City R. Vatican 
Vatican City R. Vatican 
Vatican City R. Vatican 
Vatican City R. Vatican 
YUGOSLAVIA 
Belgrade R. Belgrade 
Belgrade R. Belgrade 
Belgrade R. Belgrade 

AFRICA 
ALGERIA 
Algers R. Algeria 
Algers R. Algeria 
Algers R. Algeria 
Algers R. Algeria 
ANGOLA 
Benguela R. Club de Benguela 
Carmona R. Club de Congo Port.CR6RU 
Luanda Ondas Populares - 
Luanda Ondas Populares - 
Luanda Ondas Populares 
Mocamedes R. Club de Mocamedes CR6RM 
Mocamedes R. Club de Mocamedes CR6RM 
Nova Lisboa R. -Club de Huambo CR6RD 

Kc. 

9595 
9610 

6135 
7125 
7270 
7285 

6025 
6252 

6130 
7030 
9695 

7110 
9535 
9655 
9665 

11865 

5940 
5970 
6425 
7130 
7256 
9600 
9695 
9700 
9740 
4430 

6145 
7250 
9600 
9645 

11740 

6100 
7200 
9505 

6160 0130 
9510 0130 

11810 0600 
11835 0130 

5044 0045 
6135 0100 
4860 1045 
7140 1045 
9630 1045 
5015 1200 
9515 0100 
3704 2300 

EST 

0230 
0820 

1530 
2330 
1530 
2330 

1345 
1940 

2200 
1620 
0330 

1345 
2015 
2015 
1345 
2015 

1630 
1630 
2015 
2015 
0110 
0700 
2125 
2200 
2200 
800 

950 
950 
100 
950 
100 

145 
145 
145 
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Location Name 

Nova Lisboa R. Club de Huambo 
Nova Lisboa R. Club de Huambo 
BECHUANALAND 
Lobatsi Z.N.B. 
CONGO (Rep. of) 
Elisabethville R. Ufac 
Leopoldville R. Congolaise 
Leopoldville R. Congolaise 
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 Gospe 
Addis Ababa R. V. of Gospe 
Addis Ababa R. V. of Gospe 
Addis Ababa R. V. of Gospe 
Addis Ababa R. V. of Gospe 
Addis Ababa R. V. of Gospe 
Addis Ababa R. V. of Gospe 
GABON 
Libreville R. Gabon 
GHANA 
Accra Ghana BC 
Accra Ghana BC 

GUINEA (Rep.) 
Conakry V. de la Revolution 
GUINEA (Spanish) 
Bata, Rio Muni R. Ecuatorial 
IVORY COAST 
Abidjan R. Abidjan 
Abidjan 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 R. Senegal 
SOUTH AFRICA (Rep.) 
Parades Springbok R. 

SUDAN 
Omdurman Sudan BC 

TANGANYIKA 
Dar es Salaam R. Tanganyika 
ZAMBIA 
Lusaka N. Niger BC 
Lusaka N. Niger BC 
Lusaka N. Niger BC 
Lusaka N. Niger BC 
Lusaka N. Niger BC 

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 

Call 

CR6RD 

ZNB 

ETLF 
ETLF 
ETLF 
ETLF 
ETLF 
ETLF 
ETLF 

- 

- 
ELWA 
ELWA 

- 
- - - 
- - - - 
- - 
- 
- 
- 

- - - - - 
EAST 

- 
- - - 
- 

- 
- - - 

Kc. 

5060 
7160 

3356 

4890 
9620 

11795 

9730 
11725 
15190 

4870 

9475 
9495 

15300 
4905 
7120 
9685 
9705 
9755 
9765 

15185 

4777 

4915 
11800 

6165 

7850 

7215 
11820 

3225 
15370 

9735 

3222 
6035 
9610 

11735 
15345 
15395 

9699 

5010 
6025 

5960 

9650 

9480 

9530 

3270 
3346 
4828 
4911 
7220 

4785 
9595 
9635 
9650 

11955 

4865 

15335 

6210 
7080 
7230 

EST 

0100 
0100 

1030 

1100 
0500 
0500 

1100 
1100 
1430 

2350 

1630 
1630 

1510 
0845 
1200 
1200 
0930 
1000 
0830 
0900 

0000 

1500 
1550 

1100 

1200 

1330 
1340 

0215 
1445 

1650 

0130 
0700 
0700 

0130 
0130 
0130 
2115 

0240 
0220 

0100 

2345 

2300 

0300 

2300 
2300 
2300 
1000 
0500 . 

0900 
0600 
1400 
0530 
1300 

0300 

0145 

1300 
1300 
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 
Calcutta All India R. 
Delhi All India R. 

Delhi All India R. 
Delhi All India R. 

INDONESIA 
Djakarta V. of Indonesia 
Djakarta V. of Indonesia 
Djakarta V. of Indonesia 
Djakarta V. of Indonesia 
Djakarta V. of Indonesia 
Makassar R. Makassar 
IRAN 
Teheran R. Iran 
Teheran R. Iran 
Teheran R. Iran 
Teheran R. Iran 
ISRAEL 
Jerusalem Kol Yisrael 
Jerusalem Kol Yisrael 
JAPAN 
Tokyo N.H.K. 
Tokyo N.H.K. 
Tokyo 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 R. Saigon 

PACIFIC 
AUSTRALIA 
Melbourne R. Australia 
Melbourne R. Australia 
Melbourne R. Australia 
Melbourne R. Australia 
Melbourne R. Australia 
Perth Austr. BC 
Perth Austr. BC 
Perth Austr. BC 

FIJI 
Suva Fiji BC 

GILBERT & ELLIS IS. 
Tarawa V. of Tarawa 
NEW CALEDONIA 
Noumea R. Noumea 
NEW ZEALAND 
Wellington R. New Zealand 
Wellington R. New Zealand 

Call 

- 
BED29 
BED73 
B E069 
BED49 
BED7I 
BED40 

VUD 
VUD 
VUD 
VUD 

YDF 

YDF2 
YDF3 

JKH 
JKI 
JKH2 

- - - 
- 
- 

TAS 

- - - - - 
VLX9 

V_X15 

VRH8 

VTW2 

- 
- 
ZL2 

Kc. 

9457 

6095 
9685 
11825 
15345 
15395 
17890 

9787 
5955 
7125 
9915 

6020 
6045 
9770 

11710 
11795 
4750 

7125 
9660 

11730 
15130 

9009 
9625 

7230 
7285 
9655 

15135 
15425 
17755 

9560 

6195 
7225 
9752 

5985 
1 1890 
15285 

17740 

9555 

9650 
11950 

15265 

7390 

11910 

7285 

9840 
11840 

7265 

9570 
11710 
15220 
15664 
17840 
9610 
9780 

15425 

3284 

6055 

7170 

9410 
9540 

EST 

1300 

2150 
2150 
2150 
2150 
2150 
2150 

2215 
1440 
1445 
1510 

0500 
0500 
0500 
1600 
0030 
1100 

2300 
2300 
0930 
2300 

1500 
1515 

1500 
1530 
1725 
0115 
0115 
0115 

2015 

0730 
1510 
0627 

2330 
1630 
2330 

0835 

1215 

0000 
0000 

0945 

0244 

1226 

1700 

2330 
2330 

1915 

0100 
0100 
2000 
1035 
2000 
0800 
0730 
2300 

0300 

2330 

1400 

1310 
0310 
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Location Name Call Kc. 

Wellington R. New Zealand ZLI 11780 
SOLOMON ISLANDS 
Honiara Solomin I. BC VQO3 3995 
TAHITI 
Papeete R. Tahiti - 11825 

NORTH AMERICA 
CANADA 
Montreal, Que. R. Canada 
Montreal, Que. R. Canada 
Montreal, Que. R. Canada 
Montreal, Que. R. Canada 
Montreal, Que. R. Canada 
Montreal, QJe. R. Canada 
Montreal, Que. R. Canada 
Montreal, Que. R. Canada 
Toronto. Ont. Rogers Radio BC 

CKNA 
CKLP 
CKYU 
CKLO 
CKRA 
CKCX 
CKCS 
CKNC 
CFRX 

UNITED STATES OF AMERICA 
Dixon Calif. V. of America 
New York, N. Y. R. N.Y. Worldwide WRUL 
New York. N. Y. R. N.Y. Worldwide WRUL 
Red Lion, Pa. WINB WINB 
San Francisco, Calif V. of Friendship KGEI 
San Francisco, Calif V. of Friendship KGEI 

5970 
9585 
9625 
9630 

11760 
15190 
15320 
17820 
6070 

9697 
11940 
15440 
11795 
15240 
11710 

EST 

0300 

0422 

2230 

Location 

NICARAGUA 
Somoto Servicio del Radio YNJM 6200 1830 

SOUTH AMERICA 

Name Call Kc. EST 

ARGENTINA 
Buenos Aires 
Buenos Aires 
Buenos Aires 
Buenos Aires 
BOLIVIA 
La Paz 

BRAZIL 
Fortaleza 
Mato Grasso 
Maunas 
Rio de Janero 
Rio de Janero 
Sao Jose 

Sao Luiz 
Sao Paulo 

0215 Sao Paulo 
1800 CHILE 

RAE 
RAE 
RAE 
RAE 

R. Antiplano 

R. Iracema 
R. Soc. Triangulo 
R. do Amazonas 
R. Nacional 
R. Nacional 
R. Univ. Santos 

Dumont 
R. Timbira 
R. Bandeirantes 
R. Cultura 

TRII 
LRA32 

LRI2 

ZYH27 

PR- L7 

ZYR232 
ZYV9 
ZYR78 

6090 1400 
9690 1900 

11710 1800 
11780 1400 

5046 1800 

4815 
11952 
17795 

9720 
11795 

17725 
4975 

11925 
17815 

1945 
2300 
0600 
2000 
2000 

1800 
0200 
1800 
0900 

0215 Santiago R. Liberdad CE604 6040 2015 
0100 Santiago R. Nuevo Mundo CEI174 11740 2130 
1800 Santiago R. Pres. Balmaceda CE960 9598 1800 
1800 Santiago R. Yungay CE965 9650 0600 

00600 0 
COLOMBIA 

0600 
2045 

Popayan V. del Rio Cauca HJED 6146 2100 
Villavicencio R. Villavicencio - 4870 2340 

1100 
1315 
1300 
1630 
2045 
2130 

CENTRAL AMERICA AND CARIBBEAN 
BRITISH HONDURAS 
Belize Brit. Hond. BC 
COSTA RICA 
San Jose Faro del Caribe 
San Jose R. Periodico Reloj 
San Jose V. de la Victor 
San Jose R. Monumental 
CUBA 
Havana R. Havana 
Havana R. Havana 
Havana R. Havana 
Havana R. Havana 
Havana R. Havana 
Havana R. Havana 
DOMINICAN REPUBLIC 
Santiago 
Santiago 
Santo Domingo 
Santo Domingo 
Santo Domingo 
Romana (La) 
EL SALVADOR 
San Salvador 
San Salvador 
GUATEMALA 
Flores 
Guatemala City 
Puerto Barrios 
HAITI 
Cap Hatien 
Cap Hatien 
Cap Hatien 
Cap Hatien 
Port -au- Prince 
Port -au- Prince 
HONDURAS 
La Ceila 
Tegucigalpa 
MARTINIQUE 
Fort de France 
MEXICO 
Chipas 
Ci. Mante 
Hermosillo 
Mexico City 
Mexico City 
Mexico City 
Mexico City 
Sonore 
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R. Hit Musical 
R. Santiago 
Onda Musical 
R. Commercial 
R. HIG 
Voz de Papagayo 

R. Nacional 
R. Nacional 

R. Tikal 
V. de Guat. 
R. Norte 

V. Evangelique 
V. Evangelique 
V. Evangelique 
V. Evangelique 
R. Comerce 
R. Comerce 

R. Luz 
V. de Suyapa 

R. Martinique 

R. Tapachula 
R. XECM /XECMT 
R. Univ. de Herm. 
La Hora Exacta 
R. Comerciales 
R. Comerciales 
R. XEMC /XESC 
R. Univ. de Sonora 

- 3300 2100 

TIFC 9881 2345 - 6025 1842 
TI RICA 9615 2000 
TIGPH 6215 0100 

- 6060 2100 - 9675 1700 - 11760 0630 - 11865 1700 - 15135 1630 - 15155 1400 

HIDA 3368 2000 
HIAZ 3395 0121 
RIAS 3350 2130 
HIJP 4883 2300 
HIG 9485 2130 
HIBB 5045 2100 

YSS 6010 2000 
YSS 9550 2000 

TGRT 6200 2210 
TGWB 6180 1900 

11699 1800 

4VSO 2450 0530 
4VE 6120 1400 
4VEH 9770 0530 
4VEJ 11835 1400 
4VB 5985 1815 
4VC 9540 1815 

4890 1745 
HRUS 4930 2208 

- 3315 2030 

XETS 6120 2330 
XECMT 6090 1700 
XEUDS 6115 2200 
XETT 9555 0940 
XEHH 11880 1630 
XERR 15110 1715 
XESC 15205 1730 
XEUDS 6140 1200 

ECUADOR 
Esmereldas R. Iris 
Guayaquil R. el Mundo 
Machala R. Via 
Quito E. Gran Colombia 
Quito R. Nacional 
Quito R. Nac. Espe ¡o 
Quito V. de los Andes 
San Jose V. del Rio Chimbo 
FRENCH GUIANA 
Cayenne R. -TV Francaise 
PARAGUAY 
Asuncion 
Villarrica 
PERU 
Chiclayo R. Dekar 
Cuzco R. Tahuantisuvo 
Huamanga R. Huancavelica 
Iquitos R. Loreto 
Juliaca R. El Sol 
La Oroya R. Minerva 
Lima R. La Cronica 
Lima R. Nacional 
Lima R. Nacional 
SURINAM 
Paramaribo R. Surinam 
VENEZUELA 
Caracas 
Caracas 
Tovar 

HCDY4 
HCBJ2 

HC- MJ I 

HCXZI 
HCWEI 
HCJB 
HCMZ6 

3945 
4750 
4725 
4910 
4940 
4880 
6050 
4875 

6170 

2340 
2130 
2300 

f745 
2300 
0430 
0645 

1915 

R. Encarnacion ZPA5 11940 1600 
R. Guaira ZPA6 5975 0800 

R. Rumbos 
R. Tropical 
R. Tovar 

OAX IA 
OAX7C 
OAXSU 
OAX8F 
08X70 
OAZ4E 
OAX4J 
OAX4R 
OAX4T 

6700 
6265 
4815 
9500 
3230 
6205 
9390 
9562 

15150 

1800 
2315 
0000 
2200 
0158 
1845 
1921 

0720 
1400 

PZC 15462 2000 

YVLK 11975 
YVKP 4870 
YVPM 3365 

"Got his first QSL card . . . 
from nine blocks down the street." 

0100 
2320 
0525 
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5 Ways to Label 
Your Equipment 

(Continued front page 58) 
you have to look far (and spend a premium 
price) to find variety of size, color or let- 
tering sty. e. 

Decals are notoriously delicate, both dur- 
ing application and during use. In addition 
they reflect light, which can make them hard 
to read and can easily ruin an otherwise per- 
fect photograph. However, there is no de- 
nying that decals, sold by every radio supply 
store, are presently the most popular experi- 
menters' labelling method, and are entirely 
satisfactory for many uses. 

White -Ink Labelling. Lastly, and leastly, 
we have the white -ink method. Sirice a large 
variety of amateur and surplus equipment 
comes in black, gray, or olive -drab cases, 
white is he appropriate color for labelling. 
A quick, inexpensive, easy way to label this 
equipment 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 h ggest advantage of this method is 

that you are completely free to use any 
style or size letters or designs that suit your 
fancy. With the proper attention to keep- 
ing the pen-nib clean, you'll he surprised to 
find how many fancy "labels" you can make 
for 25 cents. 

You may find use for more than one of 
these labelling techniques on a single piece 
of equipment. If so, give them a try and 
you'll he able to judge which ones to use on 

your next project. U 

sa,K94 

"What was it that you were soldering ?" 

OCTOBER, 1964 

6 & 2 Meter Roundup 

(Continued from page 132) 
will shortly bring 6- and 2 -meter ham trans- 
ceivers. 

Write to these manufacturers for further 
details and be sure to mention RADIO -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 Irving Park Rd. 
Chicago, III. 60618 

ADVERTISING INDEX 
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Photographers! Adapt your camera to this Scope for ex- 
I cellent Telephoto shots and fascinating photos of moon! 

GET READY FOR THE SPACE and SCIENCE ERA! SEE SATELLITES, MOON ROCKETS CLOSE-UP_ 

íi1 AMAZING SCIENCE BUYS for FUN, STUDY or PROFIT 
See the Stars. Moon, Planets Close Up! 

3" ASTRONOMICAL REFLECTING TELESCOPE 

60 TO 180 POWER! Famous 
Mt. Palomar Typal An U 1 Buy! 

See the Rings mf Saturn, the fascinating planet 
Mars, huge crators on the Moon, phases of Venus. Equatorial Mount with lock n both aces. Mum. !ou 

s 

Mixed and overcooled d 3" diameter high -speed f /IO mirror. Telescope equipped with a 9OX eyepiece and a mounted Harlow Lens. Optical Finder Telescope included. Hardwood. portable IrtpM FREE with Scope, Valuable STAR 
C AT lus 272 -palle ' IIANOROOK OF Ii1:AV- ENS" plus "110W TO USE YOUR TELESCOPE" BOOK, 

Stock No. 85,050 -HP $29.95 Postpaid 

4l " Reflecting Telescope -up to 225 Power 
Stock No. 85,105 -HP 579.50 F.O.B. 

Intriguing Low -Cost Moon Model 
Exciting outer space display and conversation piece. 
Exact replica. 30,000 formations -- peaks. craters. 
Ocean of Storms, etc. --all In Mier. Scaled to siZe. 
Accurate distance relationships. !'roper lighting shows 
moon phase; "black light" produces startling effects. 
Tough, washable plastic. Three colors. Far side blank -cased for apace data. Excellent gift item. 12" lia., w7. .4 lb. 

Stock No. 70.515 -HP $12.50 Postpaid 

'FISH' WITH A MAGNET 
Go Treasure Hunting On The Bottom 
Great idea! Fascinating fun and sometimes tre- 
mendously profitable! Tic a line to our 5 -1b, Magnet - 
drop it overboard in bay, river, lake or ocean. Troll it 
along the bottom -your "treasure" haul can be out- 
board motors. anchors, halting tackle, all kinds of metal 
valuables. 5 -lb. Magnet is war surplus -Alnico V Type 
-- -Gov't Cost SSO. Lifts user 150 lbs. on land -much greater 
weights under water. Order now and try this new sport. 
Stock No. 70.571 -HP S -lb. Magnet $12.50 Postpaid 
Stock No. 70,570 -HP 3',r lb. Lifts 40 lbs.. .S8.75 Postpaid 
Stock No. 70,572 -HP 71,a lb. Lifts 175 lbs. S18.75 Postpaid 
Stock No. 85,152 -HP IS lb. sine lifts over 350 lbs. $33.60 FOB 

41114 

Perfect for Plant, Lab, Hobby, Home 
NEW LOW-COST KIT TO BUILD 

PHOTOELECTRIC DEVICES 
Dozens of practwal ,pllc :uton. I r this howpriced 
photoelectnr skit. Make a photoelectric counter 
for entrance ways , r convey or belts. light -actuated 
diva, opener. lightmeter, transmitter power output 
indicator, countless circuit designs possible. In- 
cludes: 3 T -4 (MS photoconductors diem x 

Ig.l. mounting bracket, Sigma ÁC -DC relay 
ami resistive 1s,li, 2"K -Ohs,, I -watt resistor 

and n z -parse ho "klet deíining 10 dIRerenl projects. 
Stock No. 60,441 -HP $10.45 Ppd. 

BRILLIANT ELECTRONIC FLASH TUBES 
FOR PHOTOGRAPHERS & MECHANICS 

Time your l Lntitmn, u f,r photo flash. si m1al 
light, control device fir as trobe loth!. These flash 
tubes. tilled with Xenon gas, have glass envelopes 
with sealed electrode at each end. Mfd. by G. E. 
Instnwtiona Incl. 
Low voltage tube for low energy itive Rash ap- 
plieationa. Operates on an anode between 120 - and 500.V., 2 -11" g. x 
1/4" diam. F",- Ignition liming. ones 1:30 -V. with e. mfd. discharge 
capacitor, 4-svr. n . flash rate, 2U -hr. approx. life. 
STOCK NO. 40,725 -HP S5.20 Ppd. 
Portable photo equipment applications in covered reflectors or hnus- 
togs pr.,t.ctl cot user (rots soumet with high voilage. I.ow punting 
capacitors. 

1400- tu 550 -V.I w ell lilted for use with elI.aa"ytr typo 
apacitora. 2í2" high x sig diam., 

crimped 
on a 1 -ak' diam. 

1/113" thick wafer hase designed to 
Typical 

be crfm nd Into reflector. Three 

400V.. 
serve 

theuanodeg tith IIO5O mfd. capacitance. 4200 4200c Iumen-sec on 
output, peak lumen tput 4 x 106, 2 min. flash rate. 
STOCK NO. 40,726 ,HP S9.00 Pod. 

MAKE YOUR OWN POWERFUL 

rtPOdnlii ASTRONOMICAL TELESCOPE 
G 
hit, 

Your Own Astronomical Mirror 
its ,o tain n yr blank, tool. ahra- 

Jiagonal mirror and eyepiece ` T_ I 'uses. Ynu build Isst la aging .y/ mss! slue fnmt S75.Ú0 to hundreds of ,IolhOS. 
Stock No. Diam. Mirror Thick Price 
70,003 -IIP 41/4" á4" $ 7.50 ppd. 70,004 -HP 6" 1, 11.95 ppd. 
70.005 -HP 8" V's" 19.50 ppd. 
70.006 -HP 10" I:' í,l 30.75 L f.o.b. 
70.007 -11P 12, _" ... s" 59.95 ` Barrington 

WAR SURPLUS ELECTRIC GENERATOR Irrandn,w Signal Corps Generator for endless experiments, electrical users, demonstrations. 
Generates up to 90 volts by turning crank. 
Use in high impedance relays. Ring bells. Or charge ground and bring up night crawlers for fishing haft. Has 2 Alnico Magnets. Wt. 
2 lbs. Cost to Govt. $10.00. 
Stock No. 50.225.HP....58.95 Postpaid 
Sane 15 is gemerat"t'. mutinied. with light, as electricity demonstrator. 

Stock No. 50.365- HP...511.95 Postpaid 

HIGH- VOLTAGE. LOW -AMPERAGE 
VAN DE GRAF TYPE 

ELECTROSTATIC GENERATOR 
Volt p,temti:ll _1111.5)1111. eel completely safe for class. room expertments. Demonstrate lightning and how lightning n, Is ,work: St. Elmoi a fire; repulsion of like charges: electrostatic dust collections; the classic "hair -raising effect "; many other electric phenomena. 
Motor, 110V. 60- cycle. AC. Humidity range, (1-90"a. 
Current. 1.5 to 2.5 microanipa. Aluminum base. 
frame and charge collector. Insulating column -un- 
breakable vinyl rhlort,le plastic. Ht. 17 ", Ilia. 6:a4" 
Full instructions on experiments and care. 

Stock No. 70,264 -HP 539.50 Postpaid 

MAIL COUPON for FREE CATALOG "HP" 
Completely New and Enlarged. 148 pages. 

Nearly 4000 Bargains. 
EDMUND SCIENTIFIC CO., Barrington, N. J. 
!'lease rush Flee Giant l:atalog-li.. 
Name 

Address 

City Zone.... State 
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ELECTRIC DISCOVERY KIT 
Electric circuits, easily set up for prac- 
tical operation dcmunst rat ions. Kit 
includes: 6 miniature rceptacles, 10 
miniature lamps, 1 double coil bell 
with high grade magnet wire toil. 38' 
red insulated 718 It &N wire. 38' white 
insulated ItteS wire, single pole switch, 
double pole switch, double battery 
holder. 

Stock No. 90.052 -HP 56.25 Postpaid 

RUGGED. LOW -PRICED EXPERI- 
MENTAL ELECTRO- MAGNET 

Hobbyists, mrt :11.1 111,1115x,1:,1 lab men 
will and this t 

mr1. 
well.hllit 1:leetro- 5tagnet inval- 

uable. Demonstrate principles of electro-mng- 
netlnm. Actually lifta 100 Ibis. when powere,l 
by a single 11/SV flashlight battery. Easily 
deactivated. Includes instruction. for O experl- 
ments -lifUn power. magnetic flux and ag- 
netomotive force. air gaP area of contact, ' ¡- ,;,;;....... 
retentivity and field configuration. Unit includes 

Slag) 
Land y', e assembly, battery bolder, leads, clips and eyebolts. 

precision ground for Max. flatness. About 21.2" 
Ma. x -1l /i" yoke 

Ills. 
Stock No, 60,435 -HP $10.00 Postpaid 

HOME WEATHER STATION 
New "Weather Station" is highly sensi- 
tive to weather changes. Consistently 
accurate thermometer to ±2%; barometer 
accurate to -!-.25" and hygrometer to 

±5%. Foretells weather changes from 12 to 24 hours in advance. 
Ilygrometer calibrated in percent relative humidity. Excellent for 
teaching weather phenomena and meterological hubby work. instrument 
mounted on handsome wood -grained wall panel 15%" x 5% ". Meter 
cases heavily metalized- combines beauty and protection. Dials, In 
etched aluminum, of high precision. Full instructions. 
Stock No. 70,607 -HP 59.95 Postpaid 

FUN WITH BLACK LIGHT MAGIC GLOW KIT 
SEE FEATURE ART. 

"BLACK ART WITH BLACK LIGHT.. 
APR. -MAY RADIO -TV EXPERIMENTER 

Amaze your fumeis wlllt Black I.Ig.ht ,v 
l 

",dry. 
I10 -V Mack bight Fixture Kit t 

h 

elu,les O-watt 
filter -type black light bulb. halt. starter, starter 
switch, pair of 2 -pronged clips. line cord, 2 
wire nuta for splicing wires, complete Inetruc- 
(loon for assembly. 
Stock No. 70,587- HP....55.25 Postpaid 41.-, 
Complete Magic Glow Kit includes Fixture Kit -I ' 
above, plus stand. Invisible water paints and ink. fluorescent crayon, 
tracer powder. pen. 3 brushes. spteintena of 0Uereseent rocks: wvr 
nerite from Canada. fluorite from England, willemite from U.S. 
Stock No. 70,256 -HP $11.95 Postpaid 

7 Terrific Buy! American Madel 
OPAQUE PROJECTOR 

Projects illustrations up to 3" x 31/2" and 
enlarges them to 35" v ;IO" tf x ees is Om, 
ft. from projector; gee pictures if screen 
Is further away. No 01m or negatives needed. 
Projecta charts. diagrams, picture., photos, 
lettering in full color or blackandwhlte. 
Operates on 115 volt. A.C. current. 6 -ft. ex- 
tension cord and plug Included. Ope on 
60 watt bulb. not Included. Size 12" x 8" x 

41/2" wide. Weight 1 lb., 2 os. Plaatic case with built -In band!.. 
Stock No. 70,199 -HP 57.95 Postpaid 
oam s, trau swam . lise Gelt. er asst, a.ol. Gotutn os c 

EDMUND SCIENTIFIC CO.,BARRINGTON, N. J. 

RADIO -TV EXPERIMENTER 



BUILD, EXPERIMENT, EXPLORE, DISCOVER 

WITH NRI CUSTOM- DESIGNED TRAINING KITS 

BUILD 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. 

loin the Thousands Who r 
Gained Success with NRI 

"I am Frequency 
Coordinator for the 
11th Naval District. 
The course was 
priceless." J. J. 
JENKINS. San 
Diego, Calif. 

"Many thanks to 
NRI. I hold FCC 
License. am master 
control engineer 
with KXIB- TV." R.L. 
WOOD, Fargo, N.D. 

"I am a Senior En 
gineering Aide. 
Without NRI I 

would still be work. 
ing in a factory at 
a lower standard of 
living." D. F. CON. 
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 digital 
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. 

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 aid stereo, other home 
Electronics equipment. In your 
training are eignt 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 Institute, Washington, D.C. 

SEE OTHER SIDE 

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 

FIRST CLASS 
PERMIT 

NO. 20 -R 

Washington, D.C. 



GET FAST START 
WITH NEW 

ACHIEVEMENT KIT 
Delivered 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 
training. It includes your 
first set of lesson texts and 
all the "classror,m tools" 
you need. No other school 
has anything like the new 
NRI Achievement Kit. 

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 other 
school. Begin NOW this 
exciting program of prac- 
tical learning. Make the 
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 it 
lustrated as 50 years or 
teaching experience car 
make them. They are 
carefully programmec 
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 NR' train 

ing plar to fit your re- 
quirements. Choose from 
three rrajor courses or 
select one of seven spe- 
cial courses in particular 
Electronics subjects. 
Check the postage -free 
card below, Ill in and 
mail. National Radio In 
stitute. Washi.gton, D.C. 

DISCOVER THE EASE AND EXCITEMENT OF 

LEARNING ELECTRONICS THE NRI WAY 
4 SEE OTHER SIDE 

National Radio Institute, E ectronics Div. 
Washington, D.C. 20016 5 -104 

Please send me your catalog. I have checked the fieid(s) of most interest to 
me. (No salesman will call.) 

TV -Radio Servicing 

Industrial Electronics 

Complete Communications 

FCC License 

Math for Electronics 

[i 

! 
[_ I 

[I 

Basic Electronics 

Electronics for Automation 

Aviation Communications 

Marine Communications 

Mobile Communications 

Name Age 

Address 

City State Zip Code 

Accredited Member National Home Study Council 

PICK THE 
TRAINING 
PLAN OF 
YOUR CHOICE 
AND MAIL 
CARD FOR 
FREE CATALOG 

OUR 50TH YEAR OF 
LEADERSHIP IN 

ELECTRONICS TRAINING 


