HOW TO DE-BUG A BUGGED n”oom
RADIO-TV i

$14 CB LIMITER -
PEPS UP L
“JALK POWER"! ot

HOW T0 USE
VACUUM TUBE
DIRECTORIES!

GOMPLETE ROUNDUP
OF AMATEUR eﬁ
CODE TRAINING
MIIIISES'

r——
FOR SPACE TRAVEL! /08
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Fast, Dependahié service — Selling dir-ect by mail for over 16 years

RAD-TEL’'S
| L RAD-TEL Tube Co. Tubes
Dept. RTV Total
Part(s) $___ H
QUVALITY 55 Chambers Street Postage $ d
Newark, New Jersey 07105 Grand |
Total $_ .
ENCLOSED S § Please rush order.
SEND ——TUBE SUBSTITUTION BOOK, No. 193 @ 1.25 EACH
g Cheater Cord 29¢ ea. Lots of 3 - 25c ea. #1534
Orders under $5.00 - Add $1.00 handling charge - plus postage.

I []Send FREE Tube and Parts Catalog
* _]Send FREE Trouble Shooting Guide
NAME R SRR 1

ADDRESS ... ]
cITY

TUBE SALE!

LOW, LOW PRICES--COMPARE

ZONE STATE

IVELY BOXED & BRANDED RAD-TEL
Gty Type Price | Qty. Type Price | Qty. Type Price

Qty. Type Price

0Z4 .79 6AUS .87 6K6 83 12CUS .58

1AX2 62 6AVE 41 6sa .52 12CU6 1.06

1B3 .79 BAWE .90 6SATGT .99 12CX6 .54

1DNS .55 BAX4 .66 B5H7 1.02 12D4 .69

163 79| eAXS 74|  eS)7 88 12DE8 83

1J3 .79 6BAG .50 BSK7GT .95 12pL8 .88

1K3 .79 6BCS 61 6SL7GT .84 12DGQ6 1.04

1RS 77 _6BC8 1.04 65N7 .65 12DS7 .84

155 75 6BE6 55| 6SQ7GT 93| 12pT5 .76

1T4 72 6BFS .90 6T4 .99 12077 .79

s 65| _6BF6 44| 618 85 12078 .78

1X2B .82 6BGS6 1.70 [:1V:] .83 _12DW8 .88

2AF4 .96 6BHS .98 6VEGT 54 12DZ6 .62

3AlS5 .46 6BJ6 .65 6W4 .61 12EDS .62

3AUB .54 6817 .79 6W6 Al 12EG6 .62

_3AVE .42 BBK7 .85 6X4 41 1 12EK6 .62

3BCS .83 6BL7 1.09 .6X8 .BO 12ELG .50

3BNG .75 6BNG .74 7A8 .68 12E26 .57

3BUS .78 _6BQ6 1.12 TAU7 .65 12F8 .66

3BY6 .58 68G7  1.00 7EY6 .75 12FA6 .79

aBZ& .56 _6BUB .70 7v4 .69 _12FM6 .50

3CB6 .56 _6BX7 1.11 BAUSB .90 12FRB .97

3CcS6 .58 _6BZ6 .55 8AWE .93 12FX8 .90

3D0G4 .85 _6BZ7 1.03 .8Bas .60 12GC6 1.06

3DK6 .60 _6C4 .45 B8CG?7 .63 12)8 .84

N X . 3DTe .54 6CB6 .55 8CM7 .70 12KS .75
Manufacturers Suggested List Price 3GKS 99| 6CD6  1.51 8CN7 .97 | 1216 .73
3a4 .63 BCG7 61 8cs7 .74 12SF7 .69

. 354 75 B6CGE .80 _BEBB .94 12SK7GT .95

.3va .63 6CLB .79 BFQ7 .56 12S8L7 .80

.4B8Q7 1.0t BCM7 .69 acLs .79 12SN7 67

4CS6 .61 6CN7 .70 11CY7 75 12SQ7GT .91

RAD-TEL WILL REPLACE ANY TUBE THAT DOES 4DT6 55| ecas .92 1244 .60 1207 62
NOT GIVE EFFICIENT PERFORMANCE FOR dame i BCRE 5O 12ABS .60 12v6 .63

1 YEAR FROM DATE OF PURCHASE.

5ANB .90 6CS7
- co.
4
L O
5AQ5 .54 6CUS
OVER 500 TYPES IN STOCK
5BK7 .86 6CYS
ORDER TYPES NOT LISTED 5BQ7  1.01 8CY7
SBR8 83 6DA4
5 .81 6DE6
end For New Tube & Parts Catalog PY Sl
el ] H H 5cas .84 6DJ8
Send For Trouble Shooting Guide e - e
S5EUB .80 6DNG
B 518 .72 6DQ6
T8 .86 6DTS
W Over 11,000 direct tube o
substitutes su4 -60 6DT6
W Only all-inclusive directory of 5u8 -84 6DT8
electron tube equivalents 5Ve .56 6EAB
For USA electron tubes 5x8 .82 6EBS
Substitutes for foreign tubes —_—
Picture tubes. newer models 5Y3 .46 6EB8
Picture tubes, older models 6AB4 .46 6EMS5
transistor replacements 6ACT .96 6EM7
Army-Navy, V T. substitutes 6AF4  1.01 6EUS
& . CHEATER CORD Easy to work on 6AGS 70 BEVS
29@1@5@ set while panel is off. e o —
6 ft., No.154 29¢ ea. Lots of 3—25¢ ea. eAKS 95|  erg7
6ALS a7 6FV8
TV, RADIO 6AMB 78 _6GHB
a anp HI-FI 6AQS5 .53 _6GK5
6ASS 60 6GKE
DEPT. RTV 55 CHAMBERS STREET, NEWARK, NEW JERSEY 07105 Y .49 6GN8B
TERMS: 25% deposil must accompany all orders, balance C.0.0. Orders under $5: ::L‘; ':: ‘:TSSGT
add $1 handling charge plus postags. Orders ever $5: plus postage. Approx. 8 tubes Tea0s 3 A

per 1 Ib. Subject to prier sate. No C.0.D.'s outside continental U.S.A.

www.americanradiohistorv com
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Exclusive with RCA ..

ALITOTEXT:
new,faster, easier way
toward a career

in electronics

EXCLUSIVE WITH RCA. "AUTOTEXT”, developed by RCA and
introduced by RCA Institutes, Inc. is a system of programmed

I instruction, a method of learning proved with thousands of
students. This beginning course in electronics is accurately
ptanned so that as you read a series of statements, questions,
and answers, you learn almost without realizing it. It's fast!
It's easy! It's fun! N

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

STUDENT PROVED. Prove it to yourself as others throughout

the country are now doing. An interest or inclination in elec-

tronics is all you need. RCA "AUTOTEXT" helps you to do the

rest. The future is unlimited. The jobs are available! The im-
‘\ portant thing is to get started now,

FREE OFFER!

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

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

RCA INSTITUTES, INC., oest. Rx-64

A Service of Radio Corporation of America 350 West 4th S1.. New York 14, K. ¥.

_]The Most Trusted Name in Electronics
®

’ JuNE, 1964

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

® Electronics Fundamentals
(also available in Spanish)

® TV Servicing
® Color TV
@ Transistors

® Automation Electronics
@ Industrial Electronics
Automatic Controls

@ Communications Electronics Industrial Applications

® FCC License Preparation Nuclear Instrumentation

® Mobile Communications Digital Techniques

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

oA etitatos. e Dot Rxor ]

CA Institutes, Inc. Dept. RX-64

I 350 West 4th St., New York, N.Y. 10014 |
| Please rush me FREE illustrated book with information'

checked below. No obligation. No salesman will call. |
| Electronics Fund. tals

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

l Name. Age
I Address,
} City. Zone State

' CANADIANS: Take advantage of these same RCA Institutes Courses at no
dditional cost. No post no ! no delay. Fill out coupan and sandl
in envelope to: RCA Victor Ltd., 5581 Royalmount Ave., Montreal 9, Quebec.

wawww.americanradiohistorns.com
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Clip coupon—and take your first big step to real success! 1.C.S., Scranton, Penna. 18515

Accredited Member,
National Home Study Council

o +

Special low rates to members of U.S. Armed Forces!

[ ] o

s Box N3534D, Scranton, Penna. 18515 (In Hawaii: P. 0. Box 418, Honolulu. In Canada: I.C.S. Canadian, Ltd., Montreal.)
= Without cost or obligation, rush me “HOW o SUCCEED,” the opportunity booklet about the field | have indicated below, and a sample lesson.
= Name of the course in which you are inter

1 Your Name ___Age Addrem .

: City Stats Zip Code.

1

1

[ 5

[T T Lt

Cast your ballot for a successful future!

Federal Tax

Cor d
Business Law

Business Management &
o M_arkaling

Gsnaral A s b &
P
;’a':l"“l Accounting Canadian Busitess
ublic

ARCHITECTURE Condansad Buslness
AND BUILDING rac

lndus!nal Psychology
A’Bholstlggcrm’;l iR Managing & Smali Store
Architecture m::’k“lﬂil T
Building Contractor M:;: e):n'g:t v
Building Estimator Ofﬁ:u Mganaumsnt
Building Inspec(or for Digital

uilding M;
A

Carpentry & Millwork

Houss Planning & Interior
Design

Mason

o
Programming the 1BM 1401
Computer

Purchasing Agent
Retail Business

Painting C

Reading Arch. 8lueprints

Revlew in Arch. Deslgn &
Practice

Review of Mech, Systems
in Buildings

ART

Amateur Artist

Commercial Art

Commercial Cartooning

{}lustrating

Interior Decorating

Show Card & Slgn Prod.

Show Card Wrlting

Sign Painting & Designing

Sketching & Painting

Painting for Pleasure

AUTOMOTIVE

Automatic Transmission

R Specia!lst

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 Engineerling

Constructlon Engmearlng

Body
& Refinlshing
Automobile Electrical Tech.
Automobile Engine Tune-Up
Automobile Techniclan
Automotive Mechanic
Diesel-Gas Motor Vehicle
Engines
AVIATION
Aircraft & Powerplant
Mechanic
tntroductory Aero-Engi-
neering Technology
BUSINESS
Advertising
Basic Inventory Control
Business Administration

JUNE, 1964

Highway E

Principles of Survoymi

Reading Highway
Blueprints

Reading Structural
Blueprints

Sanitary Engineering

Sewage Plant Operator

Structural Englneonng

E Dratting

In!roduc!nry Mochlnlal
Drafting

Mechanical Drafting

Pressure-Vessel and Tank
Print Reading

Sheet Metal Laynu! for
Air Conditioning

Structural Drafting

ELECTRICAL
Electric MnmrI Repairman

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

One for

German
Italian
Spanish

' LEADERSHIP

Basic Supervision
Industrial Foremanshlp
Industrial Supervision
Personnel-Labor Relations
Supervision

MATH EMATICS

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

Send for the 3 free booklets of-
fered here and find out how 1.C. S.
can be your road to success.

Relngm!mn & Air
Conditioning

Steam Fitting

PULP AND PAPER

Paper Machine Operator

Paper Making

Pulp Making

Pulp & Paper Englneering

Pulp & Paper Making

RAILROAD

C'L Equipment

Electrical A
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 Electricat Tech.

Industrial Teiemetering

Power Line Design and
Construction

Practicai Eiectrician

Practical Lineman

Reading Electrical
Blueprints

ENGINEERING
P 0

Mathematics and Mechanics
for Engineering
Mathematics :nd Physics
tor Engineering
Modern Elementary
tatistics
Value Analysis

MECHANICAL

Industrial Engineering

Industrial Instrumentation

Machine Design

Mechanical Engineering

Quality Control

Safety Engineering
Technology

Tool Design

PETROLEUM
Naytuul Gas Production &

Motive Power Fundamental

Dyeing & Finishing

Loom Fixing

Splnning

Textile Designing

Textile Engineering
Technolog

Textile Mill gupervlsor

Warping and Weaving

Wool Manufacturing

TRAFFIC

Motor Traffic Manuemenl

Railway Rate Clerk

Traffic

Railroad Administration
SALESMANSHIP
Creative Salesmanship

TV-RADIO-
[ELECTRONICS

Real Estate

n: Techn'lI'gy

E

Sales
Salesmanship
Salcsmlnshlp & Sales
Management
SECRETARIAL
Clerk-Typist
Commercial
Professional Secretary
Shorthand
Stenographic
Typewriting
SHOP PRACTICE
Foundry Practice
Industml Mshlluuy

Electronic Fundamentals
(Programed)

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

Electronic Instrumentation

Servo Fundamentals

Electronic Principles for
Automation

Electronics and Applied
Calculus

Electronics Technician

First Class Radiotelephone

License
Fu'r_ndamen!als of Electronic

Pr

Chemical

Civil

Electrical

Mechanical

{ndustrial Management for
Engineers

ENGLISH AND

WRITING

Better Business Writing

Introductory Technical
Writing

Modern Letter wmm:

Practical English

Short Story Writing

HIGH SCHOOL

High School Business

Hizk School College Prep.

Water Works Operator

DRAFTING

Aircraft Drafting

Architectural Dumng

Electrical Drafting

Eloclnal Engineering
Dratting

ris)

ngh School College Prep.
g & Science)

High School General

High School Mathematics

High School Secretarial

High School Vocational

LANGUAGES

(Edited by Berlitz)

French

0il Field Technology

Petroleum Production

Petroleum Production
Engineering

Petroleum Refinery Oper.

PLASTICS
Plastics Technician

PLUMBING,
HEATING, AIR
CONDITIONING
Air Conditioning
Air Conditioning Main.
Domes!ic Hea!mg with

Domcs!l: Relrlgeu!mn

Gas Fitting

Heating

Heating & Air Conditioning
with Drawing

Plumbing

Plumbing & Heating

Plumbing & Heating

ntractor
Plumbing & Heating
Estimator
Practical Plumbing
Refrigeration

wasny americanradiohistorns com

Machine Shop Practice
Machine Shop Practice &

Toolmaking
Metallurgical Engineering
Technology
Patternmaking
Practical Miltwrighting
geadmx Shop Blueprints
igging
Tool Engineering Techn'gy
Toolmaking
Welding Enginearing
Technology
Welding Processes
STEAM AND
DIESEL POWER
Boiler Inspector
Industriai Building
Engineer
Power Plant Enginsering
Stationary Diesel Engines
Stationary Fireman
Stationary Steam

Engineering
TEXTILES
Carding
Cardlng and Spmnmg

Cotton ing

General Electronics
General Electronics with
Electronic Equip. Tr'n'g
HisFi Stereo and Sound
Systems Servicing
Industrial Electronics
Industrial Electronics
Engineering
Industrial Electronics
Enginearing Technician
Praclical Radio-TV Eng'r'g
Practical Telephony
Principles of Radio-
Electronic Telemetry
Principies of Semiconduce
tor-Transistor Circints
Radio Servicing with Radwo
Equipment Training
Radio & TV Servicing
Radio & TV Semclng with
Radio Equip. Tr'n'g
Second Class Radiotele-
phone License
Sound Systems Specialist
Telephony, Electronics and
Radio Communications
v Rocgiv_er Servicing
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Ebncnqlnd i
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> Please send me free “Do- It-Yoursel
instructions for improving my TV/ M
STy Y and Hi-Fi Stereo systems.

ONAME: o oveiiiiieieeen
ADDRESS:
CITY/STATE:

Mos/cy &S5

BRIDGETON, MO,

4610 N, LINDBERGH BLVD.

VOLUME 16 No. 3

RADIO-TV
EXPERIMENTER

JULIAN M, SIENKIEWICZ  Editor

JOSEPH D'AMATO Art Editor

SID GREIFF Art Director

ANTHONY MACCARRONE  Associate Art Director

ALBERT DE QUERQUIS

Art Associate

P. D. URBAIN Editorial Production Manager

Asst. Editorial Production

JOE KWIATKOSKI e

BETTY SCHNEIDER Production Assistant

CAROL CRISERA Production Assistant

LEONARD F. PINTO Production Director

AARON DANIELS Advertising Director

CARL BARTEE ddvertising Production Manager
L.

Asst. Advertising Production

RENEE BENNETT Munager

STEWART S. JURIST Circulation Promotion Manager

President and Publisher
B. G. DAVIS
Erecutive Vice President and Assistant Publisher
JOEL DAVIS
Vice President and Editorial Director
HERB LEAVY

Cover Art Director
FRANK A. TAGGART
Managing Editor, S&M Handbooks
JOSEPH DAFFRON

RADIO-TV EXPERIMENTER, Vol. 16, No. 1, is published bi-monthly by
SCIENCE & MECHANICS PUBLISHING CO., a subsidiary of Davis
Pubtlications, Inc. Editorial, business and subscription offices: 505 Park
Ave., New York, N. Y. 10022. One-year subscription (six issues)—
$4. 50—vwo -year subscription (12 issuesi—$9.00; and three-year
subscription (18 issues)—$13.00. Add $1.00 per year for postage
outside the U.S.A. and Canada. Advertising offices: New York, 505
Park Ave., PL-2-6200; Chicogo: 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,
Application for second-class postage rates is pending at New York,
N. Y., ond at additional mailing offices. Copyright 1963 by Science
& Mechanics Publishing Co.

Rap10-TV EXPERIMENTER

WAL aLaaticanradiohistorv.com
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Witn tester's cord in outlet. cur-
rent consumption of appliance fis
read direct on meter when line
cord is connected to receptacle on
panel. This typical iron takes 7
amperes (Good).

Si)

Control clrculu of most furnaces
se 24 volts obtatined from step-
how

see H

Here'’s
o

down transformer.
check room thermostat
wires to it are live.

Test Generators

READ THIS!

sockzt then follow procedure as out-
lingd in our manual.

Test Storage Batleries

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

SEND NO MONEY WITH ORDER

Model 161 UTILITY TESTER®

EPAIRING ALL

CAL APPLIANCES

® Will test Toasters, Irons, Broilers,
Heating Pads, Clocks, Fans, Vac-
vum Cleaners, Refrigerators,
Lamps, Fluorescents, Switches,
Thermostats, etc.

Will test all TV tubes (including

UTOMOBILES - TV TUBES

As an electrical trouble shooter the Model 161:

(Both 110 Volt and 220 Volt
lines).

Will measure current consump-
tion (amperes) while the appli-
ance under test is in o Eercnon

In:orporo'es a sensitive direct-

picture tubes) for open filaments
and burned out tubes.
® Measures A.C. and D.C. Voltages,

!
)

l

mply insert tube 1n appropriate

Smnll electrlc fan motor indicates

50 ohms (normal resistance). the trouble.

‘Test Tircuit Breakers

READ THIS!

r g resist range which
will e all resist 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
e Cigarette Lighters ® Stop Lights ® Condensers ® Directional Signal Sys-
tems © All Lamps and Bulbs @ Fuses ® Heating Systems ® Horns ® Also
will locate poor grounds, breaks in wiring, poor connections, ete.

INCLUDED FREE!!

| This “-pcgc-book—pruchcally a

condensed course in electricity.
Learn by doing.

- Just read the following pcrhal List
of contents:

—*=4 o What is electricity? o slmgliﬂed

versfon of Ohms Law

wattage? o Simplified wattage

charts « How to measure volt-
age, current, resistance and

leakage o How to test all electrical appliances and
motors using a

o How to test all TV tubes; also simple procedure for
determining which speciﬁc tube (or tubes) is causing

o How to trace trouble in the electrical ¢ircuits and
parts in automobiles and trucks.

Model 161 comes complete
with above book and rest $2 2 50

leads. Only

PAY POS'I'MAH NOTHING ON DELIVERY

Try it for 10 days before you
buy. If completely satisfied then
send $5.00 and pay the balance
ot 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.

JUNE, 1964

ACCURATE INSTRUMENT CO., INC.
Dept. D-338, 911 Faile St.,

return for cancellation of account.

Name

Bronx 59, N. Y.

Please rush me one Model 161. If satisfactory | 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, | may

Address

waany americanradiohistory com
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BIG MONEY

IN THE

in TELEVISI[]N RADIC,
ELECTRONICS, RADAR SONAR

ONLY CHRISTY OFFERS
COMPLETE TRAINING!
Investigate the Christy Complete
Course. Why be satisfied with lesa?
CTS Shop Method, Home Training
makes learning easy. You learn by
working with actual equipment. You
receive Comprehenswe training from
the start. Can EARN AS YOU LEARN.
You become qualified to open your

CORNERS OF
THE WORLD!!

own Electronics Repair b
gain high pay as a TV, Radio, Elec-
tronics, etc., Technician.

19 TRAINING KITS INCLUDED!
You recelve a Multi-Tester. Osclllator,
Signal Tracer, Osculoscope. Signal Gen-
Electronic Tim Regenerative
24" TV set (optlonll) and other
vlluuble teutln FREE BOOK
FR SONS yours for the

CHRISTY TRADES SCHOOL

Dept. T-911, 3214 W, Lawrence
Chicago, 1ll. 6062

erntor.

CHRISTY TRADES SCHOOL, Dept. T-511
3214 W. Llwrence Ave., Chicago, IIl. 60625
Please send_me 3_FREE BOOKS and Special Form for I
PAYING LATER lrom EARNINGS MADE WHILE LEARNING.

NAME

cseessrseasearsssvecacscesvenss cAGE s

EEERYR] I

ADDRESS s .c0eveveavscocestavsosscsosasascs

PO
FEEDBACGK

Julian M. Sienkiewicz, Editor
WA2CQL/2W5115

V IDEO HOME TAPE RECORDERS are coming
of age. Considerable research has been
done to date and the results are very favor-
able. Since the announcement of the pro-
posed Telcan video recorder, two new organ-
izations have hopped on the band wagon and
are preparing to show off their newly de-
veloped home video recording systems in the
near future.

The IIT Research Center of the Illinois
Institute of Technology has under develop-
ment a recorder they hope will tape a full
hour TV program on a 7-inch reel of stand-
ard Y4-inch-wide audio tape. The IIT de-
signers believe their unit overcomes the basic
weakness of Telcan—its enormous appetite
for tape and the high speed transport. IIT is
not divulging any secrets and refuses to tell
whether the recording system uses an electron
scanning technique or magnetic recording
heads like your home audio tape recorder.
However, considering IIT competence in the
field—they hold most basic tape recording
patents—you can believe their claims that the
unit under development will meet their stated
specs plus the price will be less than presently
proposed models.

Fairchild Camera & Instrument Corp. is
planning to demonstrate its proposed home
video tape recorder to TV set manufacturers
any day now. The consumer version of the
video recorder will sell for under $300—it
was estimated. In addition to the home
model, Fairchild plans to market a low-cost
industrial-commercial-educational video re-
corder priced between $4000-$5000. Fair-
child is also interested in developing a home
TV camera companion to the home video re-
corder model. Volume production of such
units using vidicon camera tubes may drop
the price of the camera to about $150. Fair-
child, like IIT, is keeping a tight lip on speci-
fications.
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25’ Coils of

NOW! GET ACQUAINTED WITH

ORDER THESE POPULAR BARGAINS TODAY!

98¢

Hookup Wire

Ceramic

Disc

Capacitors

Capacities from 5 mmf to
1000 mmf. Working volt-
ages from 600 to 5000 volts.
Parallel wire leads. Pkg.
of 40. 6 oz. No. 39 A 688.

Circle 5A on coupon

Bargain 3 for 78¢
Phone Plugs

Standard 4" plugs for ex-
tensions, speakers, head-
phones, monitoring
equip.; 2 cond., unshield-
ed. Pkg. of 3. 12 oz. Spec-
ify red or black handle.
No. 39 A 020.

Circle 8 on coupon

B v
12” Hi-Fi 1
Speaker '%l
ony $ 5 85 - :

Wide-range; with hi-
frequency whizzer cone.
12 oz. magnet; 40-14,000
cps; cap. 25 watts; imp.
8 ohms; standard mount-
ings. 7 Ibs. No. 39 AX 742.

Circle 13 on coupon

———-

ALLIED RADIO, 100 N. Western Ave., Dept. 20-F, Chicago 80, lllinois

Ship me the items circled below in quantities shown:

QUANT, QUANT,

1]

ONLY

_
g8

Wire Cutter
and Stripper

Strips any wire from 12-24
gaugz, solid or stranded.
Calikrated gauge setting;
spring-activated. 5” long.
6 oz. No. 39 A 504.

Circle 2A on coupon

Audio Power 2 for

Transistors 7 9¢

Bargain! Two 2N176 tran-
sistors; 3 amps @ 30 v.;
DC Beta—25v. Icbo; 3 ma.
Pwr.gain—35.5db.6-12-28
v. 4 oz. No. 39 A 633.

Circle 6 on coupon

R

Zener 12 fm" 3198

Diodes

Famoeus-brand Zener
diodes, from miniature
mw. units to stud-mounted
10-amp. types. 3-30 v.
range. With diagrams.
Pkg.of12.70z.No.39A008.

Circle 10 on coupon

[14]
2-Sat
Couplar

ONLY 98¢

Transformer-type TV-FM
coupler. Permits opera-
tion of 2 TV or 2 FM sets
(or one of each) from a
single antenna. Size, 3% x
“1x1%".30z. No. 39 A 760.

Circle 14 on coupon

QUANT.
Red

n Black
[10]

QUANT.

o
21
8

(1]

BEEHEE
T =

[12] 6}

Assorted 14 for

Switches

Terrific buy! Assortment
includes SPST, SPDT,
DPST,DPDT types; up to
3 amps; U.L. listed. 14
switches,70z.No.39A864.

Circle 3 on coupon

ey
Epoxy Silicon Rectifiers

2 for 77¢

SAVEonrectifiersmadeby
Sylvania to military specs.
Rated 750 ma at 100 v.
PIV. For power supplies,
TV sets, kits, etc. Pkg.
of 2. 3 oz. No. 30 A 669.

Circle 7A on coupon

EfﬂY
56/T:bulm'/r‘;:‘\;

Capacitors 98¢

Wax-impregnated capac-
itors; ranges from 100-600
WVDC in popular values.
Various sizes. All values
and working voltages
marked. Pkg. of 50. 12 oz.
No. 39 A 385.

Circle 11 on coupon

by d .ONLY> )
100 Terminal
Strips 98¢

Less than a penny each!
Brown bakelite strips, all
%" wide. Assorted length
—1to6terminals perstrip;
mixed lug and solder
types. 12 oz. Pkg. of 100.
No. 39 A 582.

Circle 15 on coupon

NO COD's PLEASE: $

LLIED

ek

T

Checker "o — 3159
with leads  onLy
Tests radio and TV tubes,
and continuity of coils, ap-
pliances, etc. With leads.
117 v. 60 cy. A.C. 1 |b.
No. 39 A 390.

Circle 4 on coupon

T
3 o s
9-volt ..., 59¢

Batteries
Quality fong-lasting re-
placements for Burgess
2U6, RCA V8323,
Eveready 216 and others.
Lowest price; from Japan.
60z.Pkg. of3.No.55J 147.

Circle 8 on coupon

5-inch
Round
Speaker

onv 98¢

Quality PM repiacement;
good fidelity. Power cap.
3.5 watts. Imp. 3.2 ohms.
Magnet weight 0.53 oz.
EIA mounting dimen-
sions. 12 oz. No. 39 A 009.
Circle 12 on coupon

Handy Mini-Tester
Pocket-size neon-type
voltmeter; measures
AC/DC from 65-800 v.;
determines grounded side
of line. 4 oz. No. 58 A 426.

Circle 16 on coupon

enclosed I

(Please include postage; remit 15¢ petitem ordered) I

Name

PLEASE PRINT

Address

City

Zone

State
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‘1 am pleased to say
that I am now Traf-
fic Supervisor with
Johns-Manville. 1
owe much to your

‘“Without the oppor-
tunity to study I
could not qualify as
controller of a con-
cern with millions of
assets and sales.
Thanks to LaSalle.”’
— Walter Zielke,
Bridgeman. Mich.

Transportation.”' —
Sanders,

J. E. Park, Cal.
Natchez, Miss.

““My salary has more
than doubled since
enrollment with La-
Salle and due to my
\ fine training is still
course in Traffic and gowinx.”-—William

. Black, Canoga

““My selection for my
position was based
primarily on the fact
that I held LaSalle’s
LL.B. Degree.”’—
William F. Horn-
beck,Cheyenne, Wyo.

“‘Salary is double
what I earned when
I enrolled. At 52, 1
feel that a new life
is beginning, thanks
to the opportunity
you offered,” —

Robert Hughes, CPA,

Costa Mesa, Cal. \

tell you how much
LaSalle has done for
me. The business ed-
ucation I received is
put to good use.”

Why more than 20,000 men
in LaSalle’s career

Which one of these famous La Salle
training programs interests you?

LA SALLE SCHOOL OF
ACCOUNTING
Training in one of the most highly paid pro-.
fessions in the business world today—lead-
ing to positions as General Accountant,
Auditor, Controller, Tax Specialist, CPA.

LA SALLE SCHOOL OF LAW
The law-trained man has become the in-
dispensable man in the world of business.
LaSalle offers training to multiply your
opportunities for advancement.

LA SALLE SCHOOL OF

TRAFFIC & TRANSPORTATION
Training in one of the most exciting and
profitable careers in modern industry, lead-
ing to managerial positions in the shipping
of goods all over the world,

LA SALLE SALES TRAINING

| | Many of today’s corporation heads have
come straight from the sales department.
LaSalle offers courses in Basic Selling Prin.
ciples and Techniques, as well as Sales
Executive Training. i

LA SALLE SCHOOL OF
BUSINESS MANAGEMENT
Training for executive careers, including
Advertising and Marketing, Production Man.
1 agement, Financing, Credit and Collections,
Office Management, Foremanship.

LaSalle also offers home study courses in
such high-pay technical fields as Refrigera-
tion, Air Conditioning, Diesel, Drafting and
others, plus High-School Diploma courses.
Choose from the complete list in the coupon
provided on the opposite page.

LA SALLE students live in every state in the
Union, in every part of the world. They are to
be found in every occupation you can think of.
Yet all of them have one goal in common; to ad-
vance from a hum-drum, insecure job to a pres-
tige position with high pay and unlimited future.

They enroll with LaSalle because they- can
train for advancement without interfering with
their regular work and without the loss of a
single day’s pay. They study in spare time-—at
home—during hours that suit their conven-
ience. They pace themselves as they wish—al-
ways under expert and attentive supervision.

The direct practical re-
sults of LaSalle home study
—in terms of pay increases,
promotions, and broadened
opportunity—are truly re-
markable, as student reports

As a LaSalle home-

show. Many are able to pay
for their training out of the
extra money they earn the

study student, you are
a class of one . . . you
set your own hours, at

your convenience.

first year.

If you are ready to move ahead, LaSalle
offers you a choice of profitable studies

If your present job is just a dead-end street—if
you are ready to get started on a program of self-
advancement, LaSalle can help you achieve your
highest ambitions.

LaSalle offers you fraining in an attractive
choice of today’s best paid, fastest growing fields.
The demand for qualified people in each of these
fields is at an all-time high. Many fine jobs are
actually going begging. Salaries keep growing;
promotions are rapid. And LaSalle graduates
are eagerly welcomed—for good reasons.

LaSalle Extension University, a correspond-
ence institution since 1908, has become a world

Rap10-TV EXPERIMENTER
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“8 months after 1
started the course I
got a job in Account-
ing. now earn
3% times my for-
mer pay as service
station attendant.”’
— Robert Fisher,
Holbrook, Ariz.

“My thanks tg you
for your splendid co-
operation and encour-
agement. I have just
been promoted from
my field position to
that as comptroller
for the corporatiom.’
Correll,

“I appreciate the
training received
from your Account-
ing course. Since the
trangition from the
oilfield to my present
work my salary has
doubled.” — Loren
Dinkel, Russell, Kan.

*‘I have recently been
appointed Sales Rep-
resentative, The con-
fidence gained
through my LaSalle
law training has
been responsible.’’
— Paul F. Lorenz,
Novato, Cal.

“My salary has in-

creased 400% as a
direct result of my
LaSalle studies.” —
Rudolph Urbahs,
Port Chester, N. Y.

‘“The only way for a
person working and
with limited means to
study . . . at a save
ings of many dollars
in cost.”” — James E,
Whetmore,
California.

Anaheim,

Sarasota, Florida

and women enroll every year
advancement courses

leader in business education. More than 5,500
Certified Public Accountants have received
training — in spare time at
home — from LaSalle’s
School of Accounting.
LaSalle enrolls more than
4,000 students in its Law
School each year. LaSalle
trains men and women for
such rewarding fields as
Business Management,
Traffic and Transportation
Management, Sales Management, Stenotype
(Machine Shorthand). Altogether, more than
1,000,000 students have enrolled in LaSalle’s
many types of training courses.

LaSalle’s distinguished faculty includes some
of the country’s foremost practicing specialists

=
Individual correction
and guidance — your in-
structors give your
work personal attention.

P ——

ACCOUNTING

3 Complete Accounting
with CPA Training

[ Claim Adjusting Law
O3 Llaw for Police Officers
O Real Estate Law
Basic Accounting O Llaw for Trust Officers
Cost Accounting BUSINESS MANAGEMENT
Federal Income Tax O Complete Business
Accounting Systems Management
Auditing Procedure Basic Management
Controllership Advertising and Sales
CPA Training Promotion Management
Modern Bookkeeping Production Management
Business Financing
LAW COURSES Credits and Collections
I O Bachelor of Laws Degree Office Management
[ Business Law Business Correspondence
O Law of Contracts Personnel Management
O Insurance Law Foremanship Training

DOooooooo

pooooono ao

JUNE, 1964

LASALLE EXTENSION UNIVERSITY

A Correspondence Institution * 417 S. Dearborn, Dept. 28-091,
Send me, without cost or obligation, free booklet and full information on the field I have checked below:

TRAFFIC AND
TRANSPORTATION

3 Complete Traffic and
Transportation

{1 Organizati d O Drafting STENOTYPE
rganization an i
Management [ Refrigeration 0O Machine Shorthand

[ Air Conditioning HIGH SCHoOOL

{0 Transportation Law
[ Classification, Rates [J Diesel

and Tariffs O Welding

N30 0000000 00000 000000000000000006 0

Address. .. voivivesvsvesvioscense.County.......0.

City 8Z0ne€. .o coveeeeovovosonosaacsoes State...ouu.,

and instructors. That is "why your training
is in good experienced hands . . . why your
LaSalle diploma is respected by employers.
The cost of training is remarkably low — with
a payment plan to fit your budget.

Mail the coupon for free booklet

Take the first step in getting
a more important job, higher
pay, a future filled with op-
portunity. Simply check the
field in which you are inter-
ested, and LaSalle will send
you a valuable free booklet
describing the opportunities
in that field. Mail to LaSalle,
417 South Dearborn St.,
Chicago, Illinois 60605.

LaSalle students
receive a cordial
welcome in the busi-

ness world.

Chicago, lllinois 60605

[0 Transportation Agency SALESMANSHIP
and Services [ Sales Management

Mana
TECHNICAL COURsEs ) Sales Training

O Vocational Course
O High School Diploma

.JAge. ...,

€

ISZ
©
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Positive Feedback
(Continued from page 6)

What can you expect in the near future?
In 1965 you will be able to purchase a home
TV tape recorder plus a TV camera for re-
cording family scenes. Recorder price for the
cheapest model will be about $300 and it
will be incorporated into a black and white
TV receiver. Camera price will be under
$200 and the device will play directly into the
video recorder or any TV set for direct view-
ing. This is all an educated guess by your
editor. Let’s wait for 1965 to prove me right
or wrong.

In this issue. Your editor believes that one
of the major reasons many CB’ers have not

switched over to the ham bands is the ama- .

teur license code requirement. Copying 13
words per minute accurately for one minute
is an easy task once you have mastered the
code. Unfortunately, too many people find it
difficult to self-teach code. To make the job
easier, several code training courses have
been recorded on discs and tapes so that the
student can learn and practice in his own
home alone.

In this issue there are two articles of in-
terest that can help you learn the Interna-

tional Morse Code, both sending and receiv-
ing. On page 45 you will find a round-up
code training courses that are currently avail-
able, what they cost, what they have to offer,
and where you can get them. Then, on page
49, you will find the complete plans for build-
ing the Sight-n-Sound code practice oscil-
lator. Your editor is hoping that this one-two
article combination will help many a CB’er
win his ham ticket and enjoy the many privi-
leges of amateur radio.

Hard-to-get Q. In our February-March
issue of Rap10-TV EXPERIMENTER the plans
for the FM Pocket Mike called for an RF
oscillator transistor, type 2N1748A. This
Philco unit is very hard to obtain because of
the sudden large demand for the part, and to
make matters worse, Philco is no longer
making this type. So if you are having trou-

. ble picking up the 2N1748A, try either the

2N502A or 2N1177 types. These transistor
types have been tried in constructed units
and work equally as well. The 2N1177 has
an extra lead which should be connected to
the junction of C4 and R6. This extra lead

" is the case shield connection.

An error occurs in the part list. R6 is listed
as an 50-ohm resistor when it should be listed

et MCGEE’S
1964 CATALOG

1001 BARGAINS IN

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

I'Wa&f;ﬁﬁcg_ co. T T TTT—" I
1907 McGee
Kansas City 8, Missouri
|
[0 SEND 1964 McGEE CATALOG l

NVAMZ0 0 00 000000000000880000000005 8006330008 £00000006000000 |
l ADDRESS .. i ititiiiiien ittt iiiei i rireceaaseaaenas |

Buying a New or Used Car?

| Protect Yourself
with a Checklist

Make sure you know what
youw're getting—and what
you’re paying—compare
deals, break down optional
equipment costs, new and
used car charges and financ-
ing terms with the Car Buy-
er’s Checklist. A packet of
8 four-page, money-saving
Checklists for $1.00.
Order No. 406

SCIENCE AND MECHANICS, Craftprint Division
S08 Pnrk Avenue, New York 22, N. Y. 52

ey
pe R b __m possible.
JOE PA[MER p.0. aox\l I 6188 €CC

ELECTRONICS SACRAMENTO, CALIFORNIA

Here's your chance to buy your electronic components at
prices that are but a fraction of wholesale.
in government surplus radio and electronic parts.
right now and send us a postcard requesting your free copy
of the 1964 catalog.
unequalled values with hundreds of illustrations.
save more through buying by mail than you ever believed
Send for the catalog today; do it right now !

We specialize
Sit down

It contains more than 40 pages of
You will

CATALOG

WRITE TODAY FOR FREE

10
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»

www akaakkeanradiohistorv-eom - -


www.americanradiohistory.com

Learn ELECTRONICS in Classrooms and Lab
of OYNE_ETONI(;S INSTITUTE

Now is the time to train for a top-

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

START NOW—PAY LATER. Liberal Finance and
Payment Plans. Part-time employment help for
students. Mail coupon now for FREE copy of
“Your Opportunities in Electronics.”” No sales-
man will visit. Send coupon, postcard or letter
right away . . . before you forget.

Circuitry, Appliances, Automatic Electronic Control Units,

Refrigeration and Air Conditioning.

OR WRITE TO
ADDRESS BELOW

E
&=
| ol
~
o
c
9
o

COYNE ELECTRONICS INSTITUTE®
Dept 54-F

1501 W. Congress Pkwy., Chicago, 11, 60607
Name.
Address
City____
Age.

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

State

Phone.
*Chartered as an Educational Institution Not for Profit

—

—PLUS Two Weeks Personal Tréihing in ;)r Chiago
Shop-Labs —FREE of any extra Tuition!

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

B (B Founded 1899

Now, you can quit wishing you had a
profitable Radio-T V Service Business of
your own. Now, you can quit dreaming
about a big pay job in Television—and
do something to make your dreams come
trus, Start your basic training at home in
spare time, We train you to do the work,
ana show you how to get the work to do
—even while you are learning. No costly
“put together’ kits to pay for. Lowest
tuition—low monthly payments, Free
employment service to graduates. Send
name for all facts. No salesman will call.

COYNE

| ELECTRONICS

The largest, oldest,
best equipped resident school
of its kind.

Chartered as

JUNE, 1964

INSTITUTE

an Educational Institution Not For Profit

1501 West Congress Parkway, Dept. 54-H8, Chicago 60607

wasLamericanradiohistons.com

Send Name for
FREE BOOK. No

salesman will call lé

r COYNE ELECTRONICS INSTITUTE
HOME TRAINING DIVISION, Dept.54-H S8

l 1501 W, Congress, Chicago 60607
Please mail free book and offer of two weeks

I personal training in Chicago without extra
tuition for home study graduates. Explain

[ low monthly payments.

— s et s

Name

Address.

City &
| State

O e e s
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LAFAYETTE RADIO ELECTRONICS
,ﬂt_L ALL-TRANSISTOR WALKIE-TALKIE

Ideal for Short-Ronge Communications

® Great Fun for Kids too—At a Price
Even They Can Afford

o Complete with Buift-in Antenna,
Transmit Crystal, Battery, Plastic
Carrying Case ® imported

10 2 for

each  21.00
HA-70L

FREE! NEw 1964
LAFAYETTE CATALOG NO. 640
422 Giant-Sized Pages

Mail the coupon for your F FREE catalog!

1 LAFAYETTE Radio ELECTRONICS

| Deot. EXE-4 PO Box 10 |
Syosset, L. 1., N.Y. 11791 :

] Rush my free 1964 Lafayette Catalog [
[DSend me....... HA-70 Walkie-Talkies, shipping charges :

¢ collect. 1 am enclosing §... . 1
[}

! Name.... ol
Address.... . :
]

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.

FREE RCA
CHEATER CORD

with eve
order of ?lu
O e

'
12ave | 1707
11723

25¢ SPECIAL

NO limit on this list
Order any quantity

it | LT

TT
Bd/6Z4
B3

ERMS: Free Postage 1in
USA on prepaid orders
and]lng on
8% nd

250/(; deposit o COI) omels
nd approx. postage on
Canmnan & forei n nrtle)s

Money refunded in 5 days

AR if not completely satisfied |¢
i Tulies are new, useidl or sec-
4 L Tusg onds are so marked
3 lndlvlduauy boxeg Send for special details on self-serv-
CODE DATED ice tube testers and CRY prices
BRANDED

N, NFW IERSEY

HU 4- ql'ﬂﬁ

Positive Feedback

as an 510-ohm unit. The schematic diagram
is correctly drawn and labeled.

UHF TV. The biggest change in television
since the introduction of color has gone into
effect April 30 of this year. Federal legisla-
tion requires that all TV sets manufactured
after April 30 for shipment interstate must
be equipped to receive the 70 UHF channels
numbered 14 through 83. All this means that
an UHF tuner will be added to your TV set
at a slight extra cost. If you live in an area
where UHF stations exist, the extra cost is
no burden. But what if your new set cannot
pull in an UHF station? Don’t fret! Long
before that new set is destined to be scrapped
UHF stations will be popping up so fast that
you may be pulling in two or more stations.

Here is a close-up view of the channel selector
knobs on RCA Victor's portable ‘‘Jaunty”
model. The regular VHF controls operate the
same as present models, the only change
being the addition of a position marked “U”
on the regular channel selector knob. The
other channel selector knob (top) is for UHF.
The UHF knob does not click but instead dials
similar to a radio. Circular metal loop at rear
of the TV cabinet is an all-band UHF antenna.

There are already mwore than 110 UHF
stations in the United States, and more than
525 VHF stations. But the VHF spectrum
has room for only about 125 and these can-

Rap1o-TV EXPERIMENTER
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PROGRESSIVE RADIO “EDU-KIT/®
A Prac icul Home Radio Course
Now Includes % No Knowledge of Radio Necessary
ﬁ:f:ﬁ%a’ﬁ'}ins % No Additional Parts or Tools Needed
. E GE
x SIENAL TRAcan“ATOR % EXCELLENT BACKGROUND FOR TV
* /é\m:l;\lfl Fr?;zcro % School Inquiries lavited
: CODE OSCILLATORR v Sold In 79 Countries
YOU DON'T HAVE TO SPEND
HUNDREDS OF DOLLARS FOR A RADIO COURSE

The *'Edu-Kit'’ offers you an nutstandmz PRACTICAL HOME R
rock-bottom price. Our Klt is deslx'ned to train OMERRADIORCOURSERatRS

& Electronics Technicians, making
wllléeoaum radlo theory, construc-

e Y .
earn how to build radlos. using regular schematics; how to wire angE:;;?cllle'n
onal manner; how to service radios. You willi work with the standam type of
al chassis as well as the latest developmen( of Printed Circuit chassis,
earn the basic principles of radio. You wlill construct., study and work with
ers detectors, rectifiers, test equipment, vou wili learn
using the Progressive Code_Oscitiator. vou w learn and practice
usInB the Progressive Signal Tracer, Progressive Signal Injector, Pro-
fressuve Dynamic Radio 8. Electronics Tester, Square Wave Generator and the accompanys
ng instructional material.

You will receive training for the Techmclan and General Classes of F.C.C. Radio
Amateur censes. You will build Recolver, Tr. mitter, Square Wave Generator, Code
Oscillator, Signal Tracer and Signal Injector ci ts. nnd earn how to operate them. You

receive an excellent background for television

Absolu!ely no previous knowled?‘a of radio o sclence is required. “Edu-Kit' is

ct of many years of teaching and en eering_experience. it n
e you wuth a basic education in Electronics and Radig, worth many times the
Prlce -.-nu pay. he Signal Tracer alone worth more than thc rice of the kit,

THE KIT FOR EVERYONE

u do not need the slightest background ages and backgrounds have success'ully
in radln or science. Whether you are inter- used the **Edu-Kit*’ In more than 79 c
Radio & Electron lcs because you tries of the world. The ‘*Edu- Klt" has been
rayln carefully designed. step by tep, so that
11 fin You cannot fmake a mistake. 'rhe Edu-Kit'*
allows you to teach yourseit at your own
rate. No instructor is necessary.

PROGRESSIVE TEACHING METHOD

The Progressive Radio "Enu Kll N Is the loremmt educational radio kit in the world.
ad is universally accepted as e he field of electronl:s training, The *

Klt" uses the modern educatlonal prlnclple 04 ng.'’ Therefore you conggmn_

learn schematlcs. stud

¢'Edu-Kit.
build a simple radio. With this first
stahons. learn theory, practice testing
g. Then you build a more advanced radlo, learn more advanced theory
echnique: Gradually. in a progressive manner, and at your own rate, you will
hnd yoursel! :onstrucﬂn more advanced muliti-tube radlo clrcults. and doing work like a
Dr?fe?slonal Radio Technicia
in the ¢'Edu- Kn" course are Receiver, Trahsmitter, Code Oscillator, Signal
“Tracer, Square Wave Generator and Signal jector Circuits. “These are not unprofession,
sibreadboard’’ experiments, but genuine circuits, constructed by means of proh
wiring and sgldéring on metal chassis, plus the new method of radio constructio
as ‘*Printed Circuitry.'’' These circuits ogmirate on your ru ular AC or DC house current

THE “EDU-KIT* IS COMPLETE

You wll recelve all parts and instructions necessary to build twenty different radio and
electronics circuits, each guaranteed to operate. oOur ts contain Tubes, sube sucketa, v
able, eiectrolyti a, ceramic and r dielectric condense resistors, tie stri
hardware, tu ng. punched metal ¢ Instruction Manuals, hook-up wire, solder,
selenium rectifiers, coils, volume cnntrol- and switches, etc

in addmon. ou recelve Printed Circuit materials, lncludlnz Prlmef clr:un :hasslg.
special tube et s. hardware and instructions, You also receive a use t ot
gro'esslonal electr ¢ soldering iron, and a self-powered Dynamic Radio and Electrun'lcs

Edu-KI also includes Code Instructions and the Progressive Code Osclliator,
in addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You
will aiso recelve Iessons lor servicing with the Prngresslve Signal Tracer and the Progres-
sive Signal Injector, Fldelit: g Guide a Book. You receive Membership |
Radio-TV Club, Free consul atlon ervice, certlﬂcate of Mérit and Discount Privileges.
You recelve all parts, tools, Instructions, etc. Everything is yours to keep.

[_PRINTED CIRCUITRY __|

At no Increase in price, the ‘Edu-KIt"
now Includes Printed Circuitry. You build
a Printed Circuit Signal Injector, a unique
servicing instrument that can detect many
Radic and TV troubles. This revolutlonary
new technique of radio construction is now
becoming popular in commercial radio and
TV sets.

BUILD 20 RADIO

CIRCUITS AT HOME e
with the Deluxe $2695

: —
Tralning Electronics Technicians Since 1946

Reg. U. 8.
Pat. Off.

FREE EXTRAS

SOLDERING IRON

EI.ECTRONICS TESTER
LIERS CU
LIGNME

OmIm=mmy 2R
morﬂmzr:
z

TpOZATHO<E

L 4
b

[~=""""" UNCONDITIONAL MONEY-BACK GUARANTEE
ORDER DIRECT FROM AD—RECEIVE FREE BONUS

O Send “Edu-Kit"” postpaid. | enclose full payment of $26.95.
[] Send ‘‘Edu-Kit" C.0.D. | will pay $26.95 plus postage.
O Rush me FREE descriptive literature concerning “Edu-Kit.”

[ SERVICING LESSONS |

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

and P
anu car radios. You will learn how to
use the ro'esslonal Signal Tracer. the
unlt’ue Ssignal Injector and the namic
Radi & Yo

A ric
the *'Edu-Kit.’’ Qur Consuitation Service
will help you with any technical prob-
lems you may have.

FROM OUR MAIL BAG

J. st taitis, of 25 Poplar Pl.. Water-
bury, Conn.. writes: **I h ve renalred
several sets for my lrl

w
bulld Radio Testmg Equl’pmem. ens
Jayed every min worked wlm the
different kits; the slznal Tracer works
fine. Also like to let you knaw that
teel proud of becoming a member of Your
Radlo -TV Club.'’

Robert L. Shuﬂ. 1534 Monroe Ave,
Huntlnztnn. W. -3 “Thou m 1 woul&
drop J'ou a few Ilnes to say_that |
ceived my Edu-Xit, and was really amazed
that such a bargain can be had at such
a low price. | have already started re-
airing radlos and phono raphs. My

et into the s of it s0 quickly. The
rouble shnotlnf Tester that comes with
he is ly swell, and finds the
trouble. if there Is any to be found.’’

-7

RESISTOR AMND CONDENSER KITS WORTH 57

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

wmnn. The various parts are merely plugged
in _and soldered to terminals,

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

JUNE, 1964

waany amaricanradiohistonzcom

PROGRESSIVE ‘/EDU-KITS’/ INC.
1186 Broadway, Dept.518NN, Hewlett, N. Y.

_—.__—_—_——._—;__—____.——_—J
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PRECISION GYRO orig-
inally part of
the secret Nor-
den Bombsight,
as precision
made as a fine
watch. Operates from
28 volts DC and
makes an interesting
Science Fair Project
demonstrating gyro-
scopic principles. May
be adapted for auto-
; - pilot systems. Used,

L good condition. Gov't
cost in excess of $1,000 each. Ship. wgt. 22 Ibs. $8.50

INTERVALOMETER TIMER used
on aircraft for continuous tripping
of camera shutter at preset inter-
vals. You can dial into the timer,
any time interval between 0-80
secs. and the timer will close a
circuit repeatedly at whatever time
interval you set. At the same time,
indicator light shows each inter-
val completed and built in counter
reads total cycles up to 999. A
value for use in lab or scrap it for
the many useful parts . . . electric
motor, clutch, digital counter, pilot
light, switches, etc. Schematic in-
side unit. 28 volts DC powered, Gov't cost over $250.
Condition New. Ship. wgt. 10 Ibs............ $6.00

28 Volt DC 3 amp_power supply kit for above units
$5.50. Order #KT-28. Ship. wgt. 6 Ibs. Operates from
house power.

You pay shipping on all material. Send for our large

Gov’t Surplus catalog with hundreds of radio & elec-
tronic bargains. 10¢ handiing appreciated.

John Meshna Jr., 19 Allerton St., Lynn, Mass.

| ————

GIANT NEW CATALOG!
Terrific CB Values!!
Fantastic Experimenter Values!!!

Interested? Send for FREE catalog
of unbeatable bargains!

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

Name
Address
City

State Zip

ROBINS RB-88 CLEAN-SWEEP

Camel's Halr Brush sweeps dust from entire
tracking surface of records with each revolu-
tion. Improves fidelity. Protects records and
stylus from dust damage. Pressure sensitive
base for easy, secure mounting to phono
equipment. $5.95.

For more Information on RB-88 and hundreds of Phono and
Tape Accessories—Write Dept. SM
ROBINS INDUSTRIES CORP., FLUSHING, N. Y., 11356

14
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not be erected in the regions that need them
because of over crowding. The UHF spec-
trum can accommodate about 3000 new TV
stations. Hence, small communities can look
forward to their very own home town station,
and viewers all over America can expect a
much larger choice of TV stations to watch
in the future.

Radio and TV Service Poop. The electron-
ics experimenter who may repair an occa-
sional radio or TV set, can now obtain the
set’s schematic diagram and service data for
only one dollar. Prompt service by return
mail is promised by Supreme Publications,
1760 Balsam Road, Highland Park, llinois
and the cost is a lot less than buying a manual
or a pack of unneeded extra material. What’s
more, here is a source for data on antique
radios, and sets of manufacturers long out of
business. Supreme Publications supplies the
information you request from its own radio
and TV volumes, as well as manuals of other
publishers kept on hand. So don’t give up on
those old sets until you have checked with
Supreme.

Stereo Headset Connection. A few readers
have asked for information on how to con-
nect a stereo headset jack to their old but still
serviceable stereo amplifier. The task has
been made quite simple by the introduction
of Switchcraft’s stereo Littel-Jax (Part No.

FROM AMPLIFIER

TYP‘CAL OUTPUT- CHANNEL |
TO SPEAKER-—
JACK CIRCUIT CHANNEL
TO SPEAKER-
CHANNEL 2

FROM AMPLIFIER
QUTPUT= CHANNEL 2

COMMON -
CHANNELS 182

Hook-up details for the stereo Littel-Jax.

14B), a three conductor jack specially de-
signed for switching-out speakers when con-
necting stereo headphones. Dual, normally-
closed switch contacts, open both stereo cir-
cuits independently when a three conductor
plug is inserted. This new stereo jack is ideal-
ly suited for innumerable stereo applications,
such as record players, FM/AM multiplex
tuners, sound recording equipment, and tape
recorders. The Littel-Jax 14B mates with

RaAp10-TV EXPERIMENTER
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AUTOMATICALLY SHOWS TIME, TIDES, POSI-
TION OF SUN, MOON, STARS

NEW SPILHAUS
+ SPACE CLOCK

iy 19 DIFFERENT READINGS AT A GLANCE

Startling scientific achievement, yet completely
practical and functional. Designed for the space
age by world renowned scientist, Dr, Athelstan
% Spllhaus, Dean of Technology. University of
me conversation piece—constantly up-to-date ency-
The Spilhaus Space clock has beautiful fruitwocd
Blends with decor of any home, office,
club room, classroom, museum, hotel, etc. Large dial shows sun
position, daily sun rise and set, moon position, moon rise and set,
phase of moon, low and high tlde time, current stage of tide, day
current position of stars in sky, time of star
moon and stars, sidereal or
b Right dial shows world time
including major U. S. cities and Universal {Greenwich) time. Operates
on house current—requires only one simple setting for any geographic
locntlon Measures 18” high x 1114” wide x 412" deep. Presenta-

available. C: te satisfaction guarante or money

$175 F.0.8B. (+ F.E.T.)

M
clopedta of the sk
case and 3 sky-blue dials.

retu.nd
Stock No. 1201.HP—Ship. wt. 12 Ibs. .

RUGGED, LOW-PRICED EXPERI-
MENTAL ELECTRO-MAGNET

Hobbyists, instructors and industrial lab men
will find this well-bullt Electro-Magnet inval-
uable. Demonstrate prmciples of electro-mag-

0 lbs. hen powered
by a sing! 1142V filashlight battery. Easily
deactivated. Includes instructions for 6 experi-
ments—lifﬂn% power, magnetic flux and mag-
netomotive force, air gap, area of contact,
retentivity and field configuration. Unit includes
magnet and yoke assembly, battery holder, leads, clips and eyebolts.
Steel core and yoke przecismn ground for max. flatness. About 212"

5 b:

dia. x 41" Wt
Stock No. 60 435-HP...... 00000000 .$10.00 Poltpald

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
Foretells weather changes from 12 to 24 hours in advance.
Excellent for

+5%.
Hygrometer calibrated in Dercent relative humidity.
teaching weather Phenomena and meterclogical hebby work. Instrument

mounted on handsome wood-grained wall panel 15%” x 5%”. Meter
cases heavily metalized—combines beauty and nrotection. Dials. in
etched aluminum, of high precision. Full instructions.

Stock No. 700607-HP....................$9.95 Postpaid

FUN WITH BLACK LIGHT?MAGIC GLOW KIT
- SEE_ FEATURE ART.

BLACK ART WITH BLACK LIGHT''
DIVU-TV EXPERIMENTER
our r;iends with Black Light wizardry.
110-V Black Light Fixture Kit includes 6-watt
filter-type black light bulb, bulb siarter, starter
switch, pair of 2- pmnged clips, line cord, 2
wire nuts for splicing wires, complete instruc-
tions for assembly.
Stock No, 70,587-HP . .$5.25 Postpaid
Complete Mag:c Glow Kit includes Fixture Kit
above, plus stsnd, invisible water paints and ink,’ ﬂuoxescenl
tracer powder, pen, brushes, specimens of fuorescent rocks:
nerite from Canada, fluorite from England, willemite from U.S
Stock No. 70,256-HP.......... oooanooao $11.95 Postpaid

NEW! STATIC ELECTRICITY GENERATOR
Sturdy, Improved Model

See a thrilling spark display as yet set off a min-
{ature bolt of lightning. Absolutely safe. Sturdily
made—14” high. Turn the handle and two 9” plas-
tic discs rotate in opposite directions. Metal brushes
pick up the static electricity, stare it in the Leyden
jar condenser until discharged by the jumping spark.
24 page instruction booklet.

Order Stock No. 70,070-HP $12.95 Postpaid

Terrific Buy! American Madel
OPAQUE PROJECTOR

Projects ﬂlustratlonl up to 3”7 x 31”7 and
enlarges them 35”7 x 30" 11 screen 18 614
]arger pletures if screen

ft. from project.or.
is further away. No film or negatives needed.
pictures, photos,

dlag'rams,
black-and-white,

color

A.C. current, 6-ft. ex-
tension cord and plu% included. Operates on
60 watt bulb, not included. Size 127 x 8” x
414” wide. Weight 1 1b., 2 o=z. Plastic case with built-in handle.

Stock No. 70,199-HP $7.95 Postpaid

tﬂ BﬁREIHETﬂH, M. l-

EDMUND SCIENT

JUNE, 1964

See the Stars, Moon, Planets Close Up!
3” ASTRONOMICAL REFLECTING TELESCOPE

Photographers! Adapt your camera to this Scope for ex-
cellent Telephoto shots and fascinating photos of moon!

60 TO 180 POWER! Famous
Mt. Palomar Type! An Unusual Buy!
See the Rings of Saturnm, the fascinating planet
Mars, huge craters on the Moon, phases of Venus.
Equatorial Mount with lock on both axes. Alum.
inized and overcoated 3” diameter high-speed
f/10 mirror. Telescope equipped with a 60X
eyepiece and a mounted Barlow Lens. Optical
nder Telescope included. Hardwood, portable
pod. REE _ with Scope: Valuable STAR
CHART plus 272.page ‘‘HANDBOQOK OF HEAV-
ENS' plus ‘“HOW TO USE YOUR TELESCOPE' BOOK
Stock No. 85,050-HP. 000000000 529 95 Postpaid

41,7 Reﬂecting Telescopa—up to 225 Power
Stock No. 85,105-HP. .$79.50 F.0.B.

MINIATURE WATER PUMP

Wonderful for experiments, miniature waterfalls, fountains,

age railroad backdrops, etc. Tiny (23” x 134")

electric motor and pump ideal for hobbyists, labs, schools.

Pumps continuous flow of water at rate of one pint per

minute at & 12" head. With 2 D Batterles In series will

__:\ ump to 24” high. Runs 48 hrs. on battery. Works m
=) Either direction. = Self- priming.
.$2.25 Postpaid

Stock No. 50,385-HP . . . ............. o

SCIENCE TREASURE CHESTS
Science Treasure Chest—Extra-powerful magnets,
polarizing filters, compass, one-way-mirror film,
prism, diffraction grating, and lots 6f other items
for hundreds of thrilling experiments, plus a Ten
Lens Kit for making telescopes, microscopes, etc.
Full Instructions included.

Stock No. 70,342-HP. 000000000 eee....-$5.00 Postpaid
SCIENCE TREASURE CHEST DELU E

Stock No. 70,343-HP $10.00 Postpald
‘FISH’ WlTH A MAGNET

Go Treasure Hunting On The Bottom %""J
Great idea! Fascinating fun and sometimes tre-
mendously profitable! Tie a line to our 5-lb. Magnet—
drop it overboard in bay, rlver, lake or ocean. Troll it =i
along the bottom—eyour ‘‘treasure’’ haul can be out- —
board motors, anchors, fishing tackle, all kinds of metal |
valuables, 5-1b, Magnet is war surplus—Alnico V Type =
—~Gov't Cost $50. Lifts over 150 lbs. on land=——much greater
weights under water. Order now and try this new sport.
Stock No. 70,57 1-HP 5-Ib. Magnet ... . .$12.50 Postpaid
Stock No. 70,570-HP 31/, Ib. Lifts 40 Ibs.. .. .%$8.75 Postpaid
Stock No. 70,572-HP 7%/, Ib. Lifts 175 Ibs. 518 75 Postpaid
Stock No. 55,152 HP 15 Ib. size lifts over 350 Ibs. $33.60 FOB
MAKE YOUR OWN POWERFUL
ASTRONOMICAL TELESCOPE
Grind Your Own Astronomical Mirror
Kits contain mirror blank, tool,
sives., diagonal mirror and eyepiece
lenses. You build instruments ranging
in value from $75.00 to hundreds of
dollars.

Stock No. Diam. Mirror Thickness Price

70,0038-HP 41" Balt $ 7.50 ppd
70,004-HP [ @ 1.95 ppd.
70,005-HP 8/ 1347 19.50 ppd. ¢
70,006-HP 107 1340 30.75 | f.0.b,
70,007-HP 121/, 2/ 59.95 { Barrington

SPELLBINDING EXPERIMENTS with
SILICON SOLAR CELL AND SUN BATTERY!

Experience endless fascination in converting sun-
light into electricity to power small motors, ampli-
fiers; etc. Ideal for scientific student projects.
Plastic case 11/3" x 1ig” x 3/16”. Produces 3 to
.45 volts— 10-16 milllamps. 24-page Handbook
gives full data on 12 pat experiments.
., Stock No. 60-216-HP......... . $2.25 Postpaid
Selenium Photocell Lower power, lower price than
Silicon Ce !
Stock No. 30,411 “HP. .%1.50 Postpaid
Solar Cell and Photocell Ha Fascinating 112-
page Handbook on Silicon-Cell and Selenium projects, demonsira-

tions, ete, Explains photovoitaic theory, performance. Glives infrared
and ultra- violet appllcnnons Paperbouncl 8” x 97, N
Stock No. 9230-HP. ... ... ... o it $2.00 Postpaid

MAIL COUPON for FREE CAT

E uHPu
Completely New and Enlarged. 148 pages.
Nearly 4000 Bargains.

| EDMUND SCIENTIFIC CO., Barrington, N. J.
| Please rash Free Giant Catalog-HP.

| Name cevene
)

Address ........ TR T .o

City.coieacensiaees 2000,...., State........

waan americanradiahistans.com



www.americanradiohistory.com

12 WATT
TRANSISTOR AMPLIFIER

A beautifully engineered 12 watt Transistor Amplifier for
music systems, public address, paging, and many other
uses. Cemplete with husky A.C. power supply, Uses two
power transistors with thermister bias protection. Input
imredance 16 ohms, Output impedance 280 ohm line. Two
volts across 16 ohm input drives to full 12 watt output.
Room for additional stages if desired to increase gain.
These amplifiers built to run continuous duty. Chassis 914"
L x 234" W x 478" high, New original manufacture pack-
ing. Shipping weight 12 |bs.

$995 Plus Postage
TRANSISTOR BROADCASTER

A unique 2 Transistor Phono Oscillator which
plays through any broadcast band. Radic will

A es 0"
operate mike or phono pickup. Originally de- Sexgw
signed to add Stereo to regular monaural sys- ®
tem and priced at $16.75 each. o,

?:{(EDCSIEA-BUT $2 50 Plus Postage S50
PRICE ONLY .. EACH & Handling ¥

CAPITOL COMMODITIES CO. INC.

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

Transistor
Radio with

HOME-IMPORT

BUSINESS-Maike Big Profits

£\<%7 New Drop Ship Plan offers you
43 first day profits! Deal direct
with overseas sources at prices

4/ shown. Dazzling bargains with
</ Denringés” no investment. Full or spare time.
Pistol $5.74 Write for FREE BOOK todayto ...
MELLINGER, 1554 S. Sepulveda, Dept M1i85, LosAngeles 25

ELECTROSTATIC GENERATORS
F"n NOW_—4 Models— 150,000

250,000 and 400,000 VOLTS

PLUS NEW SUB-MINIATURE
Complete Kits o
150,000 VOLT MODEL.....$27.95 PP.
250,000 VOLT MODEL...., 32.95 PP.
Also Plastic Materials for:
REPULSION COIL

so000s00e

FOREST PRODUCTS, INC.

Dept. RT-43 145 Portland Street

Catalog

OF THE WORLD’S FINEST

ELECTRONIC GOV'T
SURPLUS BARGAINS

HUNDREDS OF TOP QUALITY
ITEMS—Receivers, Transmitters,
Microphones, Inverters, Power Sup
Dlies, Meters, Phones, Antennas, In
dicators, Filters, Transformers, Am
plifiers, Headsets, Converters, (ontrol
Boxes, Dynamotors, Test Equipment,
Motors, ~Blowers, Cable. Ieyers,
Chokes, Handsets, Switches. etc.. etc.

Send for FREE Catalog—Dept. 25

"FAIR BADIO SALES

S . g Cambridge, Massachusetts

2133 ELIDA RD. + Box TIO5 « LIMA, OHIO
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standard Switchcraft Littel-Plugs, such as
Part Nos. 260, 267, 269 and 297. Most elec-
tronic part houses stock Switchcraft parts. To
be sure your regular parts supplier does so,
check the Manufacturers Index at the back
of his catalog. The list price for the Littel-Jax
14B jack is $.95.

CB kit. In case you
would like to know what Knight-Kit
an editor does in his spare C-555
time, it’s building kits. The Walkie
Talkie v

Knight-kit C-555 Citizens
Band transceiver was one
of the several kits put to-
gether during the past two
months. The receiver sec-
tion uses a superhet circuit;
oscillator/mixer stage, 1F
stage, audio driver, and
audio output stage. In the
transmitter circuit, the au-
dio driver and audio out-
put stages serve to mod-
ulate the transistor RF
oscillator stage. Complete-
ly transistorized, the unit
is battery operated.

The pocket rig takes
about an evening to assem-
ble—the printed circuit board makes assem-
bly almost fool proof. Only a careless wirer
sloppy with a soldering iron can possibly pre-
vent this kit from working once completed.
Two were put together at the same time and
both worked when first turned on. Some
alignment was necessary to obtain optimum
operation, however the instructions given in
step-by-step fashion can guide the inexperi-
enced kit builder to success. Price of kit
with crystals is $21.90. Only one complaint
can be registered—the transmit button may
need a drop of cement to hold it in place
after one week’s use. More information can
be had by looking at the page facing page 1
in the Allied Radio 1964 catalog #230B.

Home Electrician. If you have to call an
electrician every time a fuse blows or a
switch fails, then the new FELECTRICAL
HanbBooOK is for you. Inside this valuable
handbook you’'ll find information on repair-
ing just about everything that plugs into an
AC outlet and the outlet, too. The first elec-
trician’s bill you avoid will pay for the hand-
book, parts, and tickets to a movie for you
and the Mrs. See your local newsstand.

Rap10-TV EXPERIMENTER
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What Job Do You Want

In Electronics?
Whatever it is, Cleveland Institute can help you get it!

Yes, whatever your goal is in Electronics, there’s a  use it/ This ability makes you eligible for any of
Cleveland Institute program to help you reach it  the thousands of challenging, high-paying jobs in
quickly and economically. Here’s how: Each CIE  Electronics. Before you turn this page, select a pro-
program concentrates on electronics theory as ap-  gram to suit your career objective. Then, mark
plied to the solution of practical, everyday problems.  your selection on the coupon below and mail it to
Result . . . as a Cleveland Institute student you will  us today. We will send you the complete details. ..
not only learn electronics but develep the ability to  without obligation . .. if you will act NOW!

Electronics Technology First Class FCC License

WA TR o N
¥
mw |

If you want a 1st Class FCC
ticket quickly, this stream-
lined program will do the
trick and enable you to
maintain and service all
types of transmitting
equipment.

A comirehensive program
covering Automation, Com-
municetions, Computers,
Industr al Controls, Televi-
sion, Transistors, and prep-
aration for a Ist Class FCC
License

This exciting program in-
cludes many smportant
subjects as Computers,
Electronic Heating and
welding, Industrial Con-
trols, Servomechanisms,
i and Solid State Devices.

Mobile Radlo, Microwave,
and 2nd Class FCC prepa-
ration are just a few of the
topics covered in this “com-
pact” program . . Carrier
Telephony too. if you so
desire.

Mail Coupon TODAY For FREE Catalog

Here's an excellent . Cleveland Institute of Electronics ]
gs . cnit Sl 1776 E. 17th St., Dept. EX-7 ]
engineeing program which Cleveland 14, Obio H t 1
will get sou a Ist Class FCC Ploase sond FREE Carcor Tnforma- | 0" ‘O Succeed] |
License and teach you all tion prepared to help me get ahead in | iN Electroni |
2 . L nics
about Frogram Transmis- Electronica, without further obligation. L ]
f . CHECK AREA OF MOST ‘ WWM‘MWL%'.‘ |
sion anc Broadcast Trans INTEREST— 4 i
mitters. I
[3 Electronics Technology [0 First Class FCC License |
[0 Tndustrial Electronics [J Electronic Communications i
[0 Broadcast Engineering, 0o-—— . i
other |
Cleveland Institute | .. '
evela ns u I !
e ' e § Name L — | LS }
f - NTED i {please print) §
of Electronics &y, | ree .
5
=] '
1776 E. 17th St., Dept. EX-7 T ] City Zone__State_————— =
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BOOKMARK
by Brobusons,

SOME very fine books were published
since you last read this column and your
o' Bookworm had to make some difficult
eliminations to_ boil down the stack to the
best in each subject group. In order to con-
serve space and offer more reviews each issue,
some changes have been made. All the pub-
lishers’ addresses are now listed at the end
of this column. Also, some of the data per-
taining to individual books are given along
side the photo of the book cover. That’s all
that was done. The Bookmark column still
remains unchanged in spirit as you will tell
by reading on.

Audio. There are two interesting books worth
hooting about in the audio field—one is
brand new and the other is an old volume
that has been revised and brought up-to-date.

Let’s take the newcomer first—Magnetic
Recording for the Hobbyist by Arthur Zuck-
erman—a name familiar to the reader of
RADIO-TV EXPERIMENTER. This book is con-

128 pages
Soft cover

cerned primarily with tape recording as a
hobby—a hobby that can be as serious or as
casual as you care to make it. The author
shares his many tricks and broad knowledge
of tape recording techniques with you in an
informal and valuable guide to numerous
types of recordings and how each is made.
Besides building up a library of recordings
from records, and radio and TV programs,
the author tells you how to record special
sound effects, “candid” voices, and “voice”
letters. Add to these, tips on tape editing,

18

wasan amaricanradighistons cam.

producing your own program, synchronizing
sound on tape, and tape and recorder mainte-
nance and you come up with a volume that
should be set beside every home tape record-
er. A Howard W. Sams & Co., Inc. publica-
tion,

The other big-buy in audio books this
month is Hi-Fi Stereo for Your Home by
Arthur Whitman—a revised edition of an old
standby that beginners first enjoying the
fruits of high fidelity should read. In straight-
forward, simple language the author tells you
all you need to know about stereo. In this
text you quickly learn the meaning of such
words as woofer, tweeter, coaxial—words
used by audiophiles and hi-fi magazines re-
peatedly. Among the many points covered,

160 pages
Soft cover
$1.00

you get the latest word on how stereo affects
home listening habits, acoustics and decor,
the training of children in the care and use
of stereo equipment, and suggestions for
building of a fine recording library. A Cor-
nerstone Library publication.

SWL Delight. Year by year the famous
World Radio-TV Handbook by Olaf Lund-
Johansen is getting thicker and thicker, The
18th Edition contains 20 more information-
packed pages than the 1963 edition. This
handbook is the only comprehensive publica-
tion of its kind—containing all broadcast
schedules, frequencies, powers, program-
ming, station personnel, mailing addresses,
etc., of every known short-wave broadcast-
ing station—including those behind the Iron
Curtain. In addition to the scheduling infor-
mation, the 18tk Edition features numerous
articles by well-known personalities in the
field of broadcasting. Details on television,
number of listeners, frequency bands, sun-
spot cycle, interference and jamming, clubs,
world times, projected plans for the broad-
casting of the Tokyo Olympic Games, are

Rap10-TV ExPERIMENTER
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GR-53A

*399%

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

Everything you need for the best in color TV viewing-
Build it in 25 hours-Save hundreds of dollars!

*FCC Requires UHF As Of April 30! A new Federal
law requires that all TV sets built or imported after April
30, 1964 be equipped to receive e/l VHF & UHF channels,
2 thru 83.

As a result, Heathkit now offers you a new model
consisting of chassis, tubes, mask; a new wall mount; a
new all-transistor UHF tuner; and a special 6" x 9" speaker
...everything for complete high fidelity a/l-channel color
and black & white TV reception for only $399!

Cabinet Or Custom Installation! After assembly,
just slip the complete unit into the handsome, walnut-
finished hardboard cabinet! Or mount it in a wall or
custom cabinet. N

Anyone Can Build It! No special skills or knowledge
required! All critical assemblies are factory-built &
tested! Simple step-by-step instructions take you from
parts to picture in just 25 hours!

Exclusive Built-In Service Center Ends Costly
Maintenance! You align, adjust, and maintain the set
yourself with the degaussing coil, service switch, and
built-in dot generator! No other set has these self-servicing
features!

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

No Trade-In Required! Keep your present TV as a
handy “second” set!

Quality & Performance Comparable To Sets
Costing $600 & More! ¢ 26 tube, 8 diode circuit
Deluxe Standard-Kollsman nuvistor tuner with *push-to-
tune” fine tuning ¢ RCA 70° 21" color tube with anti-
glare bonded safety glass ¢ 24,000 volt regulated picture
power e Automatic color control & gated AGC e 3-stage
high gain video L. F. e Line thermistor & thermal circuit
breaker protection.

Jung, 1964

Enjoy Complete TV Reception Now! Order the
1964 Heathkit 21* High Fidelity Color TV!

Kit GR-53A, chassis, tubes, mask, VHF & UHF tuners,
mounting kit, speaker, 1321bs........... ... $399.00

GRA-53A-1, walnut-finish cabinet, 70lbs. ... .... .. $49.00

Limited Supply'Of “VHF Only’’ Models
Left! If you want a color set withour UHF, hurry
& order now!

Kit GR-53, chassis & tubes, 118 Ibs.. .. .. .. $349.00
GR A-53-1, walnut-finished cabinet, 70 lbs. . . $49.00

GRA-53-3, custom mounting kit (order for wall or
custom cabinet installation) 101bs. ....... .. 34.00

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

o
B (= = o T x3 s )

HEATH COMPANY
Benton Harbor, Michigan 49023

[CJEnclosed is §. _ ., plus freight. Please

r
| |
| |
| |
i send model(s) ]
| {
| {
| {
: |
L

[ Please send my Free 1964 Heathkit Catalog.

Name

Address.
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BOOKMARK

but a small part of the /8th Edition. No one
listening to the short-wave bands will want
to be without this extraordinary book dis-
tributed by Gilfer Associates in the United
States.

266 pages
Soft ccver
$3.50 postpaid

Semiconductors. Two very good new books
on semiconductors, one of which should fit
into your present experimenting plans.

The first one is Getting Started With Tran-
sistors by Louis E. Garner, Jr.—another
Rap1o-TV EXPERIMENTER author This basic
text rates a must by the ol’ Bookworm. The
author uses straight-from-the-shoulder talk to
bring the beginner up-to-date on transistors.
He kicks off with a rundown on how tran-
sistors came about. Then you learn how to
read electronic road maps—schematics—and
then you are ready to learn about transistors
and how they work. The author even goes
into how transistors are made and how to
identify them. The most interesting feature
about the book is how the author combines
words and diagrams to raise the readers
knowledge to the experimenter’s level. A
Gernsback Library publication.

Gemng Staned

160 pages
Soft cover

i@ém ;aiushm;f:: % .,' $3.95

The second text is listed as a semiconduc-
tor volume by the o’ Bookworm even though

AADD Dbl nm.nmnanrqr{iohinfnnl S0
e

there are a few scattered mentions of vacuum
tubes in the text. The book is How To Build
Tiny Electronic Circuits by Morris Moses
and you must admit that subminiature cir-
cuits are 99*4400% semiconductors. In this
text the author gives you a practical approach
to miniaturization. You get building short-
cuts, information on components, techniques
to use, plus an interesting assortment of proj-
ects. It was the chapter on Practical Minia-
ture Projects that caught this ol’ Bookworm’s
eye. Here is a partial list of projects: “As-

0D

HLECTRONEG |
”ElRﬂﬂ_ITS

192 pages
Soft cover
$4.15

b eedaees .- —— . A

pirin-Box” amplifier, meter extender, RF
relay, matchbox code practice oscillator,
transistor organ, sine-wave clipper, compari-
son photocell detector, and many others. This
volume belongs on every experimenter’s
workbench. A Gernsback Library publica-
tion.

RN R ovER FE e

g i

5:

SI}HSHHHES ¢

By W B 188 BB
Convmiliap Exmnvre

§ i
§OONLY all-incusive Dirwctary
il of Eluﬂou Yube quvahms

v e

73 pages
T S Soft cover

Lo Loy . $1.25

Tube and Transistor Substitution. Since the
beginning of radio, vacuum tube guides have
always been in demand. Over 11,000 Direct
Tube Substitutes by H. G. Cisin contains
over 7000 direct substitutes for U. S. A.
tubes; 2687 substitutes for television picture
tubes; 1500 substitutes for foreign tubes in-
cluding Australian, Canadian, British, Ger-
man, French, Dutch, Italian and Japanese

+Rap10-TV EXPERIMENTER
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sistorized all band
radio kit for begin-
ners. This kit will
tune from 16 to 160
meters plus the broad-
cast hand. The hroad-
cast coil is factory
wound and the short
wave coils are easy to
make. It is hattery
operated so it is safe
for the youngster. It
is priced lower than
some crystal set kits.
It is designed for use
with headphones. You
will he able to tune in
AIRCRAFT foreign stations, po-
AND PERMANENTI lice calls, aircraft,

ED. WILL OUT I'LAY and ground stations,
1 RETR WITHOUT ANY

- NOW A BEGINNER'S TRANSISTORIZED
' ALL WAVE KIT FOR ONLY $5.00
e nl oy . - Now a two stage tran- . s

in your CAR i your HOME

or EVEN IN YOUR POCKET witH
THIS EKERADIO TUNER. DEVELOPED
AND SOLD BY EKERADIO SINCE 1947

FEATURES

POWERFUL  SOB-MIN 0LFE,
TURE, PRINTED CIRCUIT DI~
CRIMINATOR, HEAVY DUTY
TUNING CONDENSER, Operates
on small batteries, works with
any car, home, portable radio or
amplifier. WILL WEAR

UT. [las a greater tuning range
|Fhan all F M SETS 88—108 MEG

‘ ship to shore and ama-
ANTENNA, é
(proven fasts since 1947) znl{iCE&ngwﬁV%"NYE‘ teur phone stations
AMADE IN PASADENA, CALIF., BY from all over the
AN AMERICAN WITH AMERICAN $9.95 each world. 4 :
MADE I’ARTS FOR AMERICANK in lots of three
INCLUDED  WITIHL THE T singly THE KIT INCLUDES THE FOLLOWING PARTS:
:I]I‘;A[‘:;>]I> HIOWN \,”‘FOHI‘A'M\ A $12.00 each Rroadeast tuning enil. 1 drilled plastic chassis.
sy ‘CH. A llh\s\ FOIt A TWO lots of 1.000 Oscillator coil. 1 bigh frequency tube.
TRANSISTOR AMPLIFIER. ALRO A ; i :
PR o Ul N 8 $8.00 each Wire for short wave coils. 1 audio transistor.

debe ‘ arFelbe EARPIECE FOR Hookup wire and ant. lead.2 special printed eircuit plates.
TIE FTI'NER CAN BE MOUNTED ABOE 10, solder. 1 tuning slug.
IN YOU'R SMALL PLANTIC BOX. - : $5. 4 botts. | tuning knob.
WHEN ORDERING BE SURE TO ENCLOSE THIZ AMOUNT S UL, ) B hen G,
FOlt THE TUNEIR OR TUNERY, PLUS 2ie FOR PONTA{G 2 batery clips. J GGELLAE: )
AND IIANDLING AND A RE 1 coil mounting bracket. 1 sheet of easy tu follow Instructions.

21> GLUMM

ADDRES
LABEL TO THE PERRON YOU WANT THE TUNER S Double Headset for Beginners or Two Band Kits $2.00 P.P.

WORLD’S SMALLEST TWO BAND RADIO

TUNE IN THE WORLD OF EXCITEMENT WITH THE WORLD'S FIRST THREE STAGE TRAN-
SISTORIZED TWO BAND RADIO KIT FOR ONLY $5.00 FULL PRICE—READ CAREFULLY

This set tunes the broadeast hand and a click on the band switch lets you enjoy
_exciting poliee calls, ship to shorve, aireraft, both commercial and military, amateur
TRANSISTOR  “hone stations, code and foreign stations from all over the world, (It's the best
s1.00 exTra. electronic buy ever offered.) Tunes as many stations as sets costing up to $100.00,
Kit includes the following parts: 1 Min-Tube, 1 Min-Tube Socket, 1 Two Band Coil.
1 Band Switeh, 1 Battery Xwiteh, 1 Condensers, 2 Resistors, 1 Special Printed Cirenit
Plate, 2 Phone Clips, 1 Coil Mounting Bracket, 1 Rubber Feet, T Antenna Trimmer, 1
Npecial Ekeradio Electronic Wand, 1 Tuning Knob, Hook-up Wire and a Sheet of
Easy to Fullow Instructions. (Note: this set ean use a 722 or 107 transistor not tur-
nished with the kit.) Batteries available everywhere, for use with Magnetic Head-
phones from 1,000 to X000 olhms. See above for prices on headphones. This can
be niounted on your small board or small plastic box. Send only $5.00, a self-ad-
. dressed gummed label to tacilitate shipping of this fantastic Kkit. and ten cents in
stamps to the address below. If the above instructions are not followed, your order

may be delayed several months, so read carefully.

WORLD’S ONLY TRANSISTORIZED POCKET F-M RADIO & TUNER

NOQ antenna A F-M tuner for yowr CAR, HOME. aml cven PROVEN FOUR STAGE CIRCUIT
in yonr POCKET with the matehwd earpicee since 1949

(making it a three way set) |.—DPrinted eireuit plate as (diode-diseriminator}
2 H.F. snb-min. tube as (modulator)
YOUR CHOICE OF FOUR BANDS 3.—Printed cirenit plate as (ose.-mixer}
No. 1—Channel 5 T-V sound pluy 88 to 108 F-M t—Transistor as (amplifier)
No. 2—88 to 168 F-M plus V.H.F. aircraft This set operates on small hatteries available every-

where (no batteries furnished) .

. X . Only  tools needed—soldering  iron, pliers &
No. 4—26 to 50 meg. citizens’ band, police ears serewdriver.

and mobile phone. THE FACTORY PRICE 1S $26.95 FOR THE
Factory wound coil furnished, plus eoil data. KIT, the EARPIECE [S $3.00 extra. No C.0.D.

(AMERICAN MADE, CIRCUIT TESTED, PARTS ARE USED IN EKERADIO KITS.) SEND
FPROPER AMOUNT, IN CALIFORNIA ADD STATE TAX ALSO, AND DIAGRAM WILL BE
SENT OUT FOR $1.00 AND A STAMPED ENVELOPE (no plans are returnable), IF THE
KIT 18 BOUGHT THIS AMOUNT WILL BE DEDUCTED FROM THE PRICE OF THE KIT,
IN THIS CASE NO PLAN WILL BE SENT WITH THE KIT. ENCLOSE 10¢ FOR POSTAGE
AND HANDLING. ALNO A GUMMED LABEL WITH THE NAME OF THE PERSON YOU
WANT THE ITEMS SENT TO: [

EKERADIO, 8823 ELM ST., TEMPLE CITY, CALIFCRNIA.

No. 3—Channels 2, 3, 4, 5. T-V sound.
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Hallicrafters
performance standards
for just 59995

-
CB 7 six-channel CB transceiver

= New all-electronic push-to-talk circuitry.
® Compact new size—just 12~ x 57 x 7,

® Nothing else to buy—110V. AC or 12V. DC

_ operation,

® Accessories available: S-meter; Noise Elim-
inator; Receiver Tuning; Encoder/Decoder,

® 100% modulation, sensitivity 1 uv.

hallicrafters

5th & Kostner Aves.,
Chicago, 1ll,, 60624

s, Montreal, P.O.

Write for complete
specifications today!

100’s OF BIG PAGES
CRAMMED WITH SAVINGS

| BURSTEIN-APPLEBEE CO. |

[Dept. RTV 1012 McGeo St., Kansas City 6, Mo. 3 ND
| O FREE 1964 B-A Catalog. SRty
TODAY

| Name

I Address

|
| FREE
State |
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tubes. Code signals after substitutes indi-
cate whether a tube can be used only in
parallel circuits, if tube can be used in cir-
cuits having controlled warmup time, if tube
is of foreign make, if substitute is ag good
or better than tube it replaces, or if tube is
suggested only as a temporary substitute, A
Harry G. Cisin publication.

128 pages
Soft cover
$1.50

On the other side of the fence is the new
fifth edition of the Transistor Substitution
Handbook. This newly revised and updated
edition lists 4,762 transistor types and direct
substitutes. Substitutes were selected on a
modern, medium-size electronic computer to
minimize the problem of selecting suitable
transistor replacements. Other information
identifies manufacturers, npn and pnp polari-
ties, germanium and silicon types, and basing
diagram styles. Also included is a section
listing suitable replacements for foreign
transistors, plus a semiconductor diode cross-
reference directory. A Howard W. Sams &
Co., Inc. publication.

Cornerstone Library, Inc., 630 Fifth Avenue,
New York, New York 10020

Gernsback Library, Inc., 154 West 14th Street,
New York, New York 10011

Gilfer Associates, Box 239 RTE, Park Ridges,
New Jersey 07656

Hkarry G. Cisin, Publisher, Amagansett, New
Yor

Howard W. Sams & Co., Inc., Box RTE, 4300
West 62nd Street, Indianapolis 6, Indiana

We can never fail to mention enough times
that this ol’ Bookworm can review only a
limited number of books in each issue of
Radio-TV Experimenter. Therefore, if you
wish to learn about other valuable electronic
books, send a letter to the publishers asking
for catalogs. ]

Rap10-TV EXPERIMENTER
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NEW PRODUCTS

CB Rig
with Range Boost

Each year new and wonderful improvements
are made to CB set design to squeeze out
the maximum possible ground-wave range
without increasing power above the legal
five watts input. The new Lafayette deluxe
transceiver HB-333 has “Range Boost” cir-
cuitry, unlike other types, the transmitter
maintains full carrier at all times. The mod-
ulation density of the audic contained in
both sidebands is increased, resulting in
higher average audio level (100% modula-
tion). This transmitting system is fully com-
patible with existing CB receivers without
the need for external equipment. Priced at

$209.50, the set is a good buy considering
you don’t have to buy any crystals to operate
on any of the 23 channels. Frequency syn-
thesizing is used. The dual conversion re-
ceiver also features a sensitivity of better
than 0.2 microvolts for 6 db S/N ratio, high
selectivity using Nuvistor RF and mixer
stages and 12 tuned circuits. In addition,
the HB-333 includes AGC, adjustable
squelch, variable floating series gate noise
limiter, electronic switching and ceramic
noise cancelling microphone. (Lafayette
Radio Electronics Corporation, 111 Jericho
Turnpike, Syosset, L.I., New York)

Battery Powered
Transistorized Metronome

The first transistor metronome, with all parts
American made, has been introduced by

JUNE, 1964
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GOLOR COP
NUTDRIVER
Riib

no fumbling..
you reach for
the right one
every time!

No. 17
HANDY
BENCH STAND

® 7 Most-used sizes — ¥{,” thru 34” e High carbon steel,
polished and plated ® Precision fit case-hardened sockets
@ Shockproof plastic handies (UL) e Large, readable size
indexes

No. 127 P
SPACE-SAVING ATy
WALL RACK

{Lockable)

=

OTHER SETS, T0O:
hollow-shaft or mixed

PLUS A FULL RANGE OF
SEPARATE NUTDRIVERS:
3/32” thru 3/4” — Regular,
Stubby, Extra-long,

Midget (Pocket clip)

available through leading electronic distributors

== -—=
I ®

| XCELITE INC. « 64 BANK ST., ORCHARD PARK, N. Y.

I Send free literature on nutdriver sets.

I name

: address -

I city state & zone
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NEW PRODUCTS

Seth Thomas Division of General Time Cor-
poration. This ideal musical gift is complete-

ly portable, since it is cordless and requires
no electrical outlet, and operates in any posi-
tion. Priced at $24.95, the electronic foot
stomper has an easy-to-set selector knob with
adjustable sound selector and offers a dis-
tinctive, precise metronomic click. Classic in
design, it is available in select hardwood
cases of mahogany or walnut and available
at better music shops throughout the coun-

try.

Self-Powered
Telephone Amplifier

Burstein-Applebee’s self-powered transistor-
ized telephone amplifier allows everyone in
a room to hear and speak over a telephone
with perfect clarity. A valuable asset and
convenience in business offices for local and

1

v:;szmm“o
(& [z g

i
-

distant conference calls, in shops or offices
to free hands for other tasks while talking.
When in use, the telephone handset is placed
on top of the unit like a normal telephone
cradle. Automatically the transistor amplifier
turns on to provide room volume for every-
one to hear. Has extension speaker which

waass amaricanradighistaorn com. -

must be kept from three to six feet away
from handset to avoid acoustical feedback.
Priced at $8.88, the telephone amplifier
comes complete with battery ready to oper-
ate. (Burstein-Applebee Co., 1012 McGee
Street, Kansas City, Mo.)

Volt-Ohm-Milliammeter
with Built-In Meter Protection

Without adding any cost to the consumer’s
purchasing price, Precision Apparatus—
manufacturer of electronic test equipment
in kit and wired form—is now including a
new built-in meter protection feature at no
extra cost in all their Model 120 and 120M
VOM'’s. A specially designed silicon varistor
prevents damage to the meters even when
subjected to accidental transient overloads
of 1,000 times or more. This added protec-
tion eliminates burned-out meter movements,
bent pointers and other similar damage that
can occur when there is a temporary inad-
vertent overload. The maker believes that
their Model 120 VOM is probably the lowest

price professional VOM ($47.95) to have this
important feature. (Precision Apparatus,
Inc., Dept. RTE, 80-00 Cooper Avenue,
Building #3, Glendale 27, New York)

Serviceman’s Portable
VHF-UHF TV Translator

The new Standard Kollsman VHF-UHF TV
translator provides UHF television signals
when none are’ available through local tele-
casting stations. The time-saving instrument
is designed for use by the television service

Rap10-TV EXPERIMENTER
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NEW PRODUCTS

technician for servicing all-Channel television
sets as well as making it possible for the
dealer to demonstrate all-channel TV re-
ceivers in his show room. The 10-pound
portablé unit will convert any VHF channel
to any UHF channel—black and white as
well as color programs. The unit is priced
under $100. (For more details, write to
Standard Kollsman Industries, Inc., Dept.
690, 2085 N. Hawthorne Avenue, Melrose
Park, 1llinois)

4-Track Tape Deck
Kit or Wired
The new EICO compact 4-track stereo and

mono recorder-player, Model 2400, incor-
porating a 3-motor tape transpor{ with elec-

tro-dynamic braking, built to performance
and durability standards is now taking its
place along side the hi-fi industry’s top rated
decks. The 22 pound unit is available both

(Continued on page 28)
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IT’'S EASY TO BUILD

This 12’ 6 runabout can be built for about $35. A
two-seater, it will do 38 mph with a 20-hp outboard.
And, it can easily double to be used to tow water
skiers.

Easy to build, too. No forms are required to build
this zippy little wake-maker, just two saw horses to
support the frame assemblies. Paper patterns can
be dispensed with too (with the exception of sheer
plates and stem) by drawing the framing outlines
directly on the pieces to be cut.

Here is a true economy fun boat—enlarged craft
prints available for only $3.

CRAFT PRINT No. 355 MAXIMUS $3

—
| SCIENCE & MECHANICS —Craft Print Division
505 Park Avenue—New York, New York 10022
Enclosed is $3. Please send me Craft Print No. 355
| MAXIMUS.

| understand my money will be refunded to me if I am
not completely satisfied. o0

NAME
I (Please print)
| AbbRESS
ZIp
CITY. — STATE CODE
L e o e e e S s S S e e S S ot i S
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EXPERIMENTER'S

CROSSWORD

29.
30.

32.
34.
35.-
36.
37.
39.
40.
42.

44,

ACROSS

. Marking on battery.

Loudspeaker works on this
principle.
B

- Circuit Hisrupter.
. Vacuum tube element.

One who listens to standard
broadcasts (abbr.).

Alm)_ ___ multiplier tube
uses secondary emission.
Unit of relalive power
(abbr.).

. Color TV blue symbol.

Gain less than one.

. Audible phenomenon.

Code term.

. Gain compensating circuit in

TV set (abbr)).

. Interconnected radio

stations.

. One-thousandth of a volt

(abbr.).
To record from the original
source.

. Found in audio frequency

range.

. Used to observe waveforms.
. Type of coupling.
. TV contrast term.

Institute of Hi-Fi Manufac-
turers (abbr.).

. Might be placed on electro-

lytic capacitor by peak
voitages.

. Atop____is found on most

all high-vollage rectifier
tubes.

. Letters symbol for plate

resistance.

. lonization radiation.

. Tube connectors.

. Battery's current (abbr.).
. Inscription on electrolytic

capacitor, near negative
terminal (abbr.).

DOWN

. Generates AC signal (abbr.).
. One who lislens to short

wave (abbr.).

. Matches transmission line

to antenna.

. Platter player.
. Unit of acoustical

absorption.

. “Again” in ham lingo

(backwards)

. Formula for power.
. Circulating currents pro-

12.

duced by magnetic fields.
Letters symbol for load
resistor.

. Antenna matching device.
15.
16.

17.
21.

22.

23.
24,

26.

Transmission unit (abbr.).
Double silk covered wire
(abbr.).

Ham operator’s key.
Propagated periodic
disturbances.

Product of several volts
and a few amperes.
Sound.

Number of wires within
one covering.

A very stable oscillator type
(abbr.).

Units of potential.

Either positive or negative
electric particle.
Temporary connector.
Inventor of flat-top array.
Method of connecting

up controls
Electro-mechanical
transducer.

Spark.

Spare, unattached electron.
Military unit likely to have
communications equipment.
Might be caused by
maverick signal.

Volume stabilizing circuit
in radio (abbr.).

The Experimenter's Crossword is a simple puzzle provided
you allow time to ponder cach item. However. sct a twelve
minute time limit and you'll have to be up on your elec-
tronics to finish. Also. do not go back to words you are
unsure of until you have gone through all the items first.

Answers on page 29.

48: 49 -|
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Everything
you ever wanted

in a
CB transceiver!

Newest! Most Versatile! Most Power Out!

The 11 channel *Messenger I11” will change every idea you ever had about what a Citizens Band
unit should offer! Tiny, all transistor, it’s really quiet, really hot! Interchangeable for base or
mobile—use it as a full S-watt battery powered portable pack set or a 3-watt PA system! The
“*Messenger 1117, with an aero-space transistor developed for the “Relay’” communications

satellite, delivers more power output with maximum legal input! Double conversion receiver
with high Ist L.F. provides excellent spurious and image rejection. Set-and-forget “*Volume”
and *‘Squelch™ controls make it possible for the first time to work *‘close-in” or at
extended range with initial settings. Furnished with dynamic microphone—full line of
accessories available for selective-calling, portable field pack, or public address use!

Cat. No. 242-150..........

.......... ..$189.95 Net

E.F. JOHNSON COMPANY

® 7310 Tenth Ave. S.W, » Waseca, Minnesota

WRITE TODAY Please send details on the "*Messenger* CB line.
Descriptive
fiterature and NAME
information-
 packed booklet—"2-WAY ADDRESS.
&% RADIO for your Business'’ N
ciry STATE
A special

BOAT PLANS CATALOG

This heavily illustrated catalog
of boat plans is made to order
_for every man interested in build-
ing his own boat. It gives full de-
scription of plans for building a
wide variety of boats, Boat build-
ers will be especially interested
in the selection of full-size pat-
terns 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.

SCIENCE & MECHANICS — Craft Print ECivision
505 Park Avenue —New York, N. Y. 10022

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

Name.
(Please print)
Address.
Zip
City. State Code
JUNE, 1964

subscription to

'RADIO-TV
EXPERIMENTER

brings you more

make-it-yourself
projects

1 Year Subscription—$4.50

(6 Big Issues)

EACH ISSUE INCLUDES LATEST EDITION
OF WHITE'S RADIO LOG

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

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

O I enclose $4.50 O Bill me later

NAME
(Please print)
ADDRESS.
CITY STATE ZIP CODE

27
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NEW PRODUCTS

(Continued from page 25)

in kit and wired form, $189.95 and $269.95
respectively. Full record and playback equal-
ization on both 72 and 3% ips tape speeds
permits the greatest possible use of the eco-
nomical lower tape speed. Some operating
features worth mentioning are: mixing mi-
crophone and line level controls, fast-acting
electron-ray level indicators. no pressure
pads. precision tape guidance. digital turns
counter and automatic end-of-tape stop

switch. (EICO Electronic Instrument Co.,
Inc., 131-01 39th Avenue, Flushing, New
York 11352) '

High Fidelity
Stereo Receiver Kit

Among the most popular of high fidelity
components these days is the tuner/amplifier
combination unit that saves money as well
as space without sacrificing sound fidelity.
The Knight-kit KN-360 combines in one
chassis a stereo FM and FM tuner, a con-
ventional AM tuner. stereo preamplifier
with full controls and a 60-watt stereo am-
plifier for only $249.95. The attractive wood
case is extra. All you have to add to the
unit is a tape recorder and/or turntable, and
speaker system for a complete music system.
Specifications are yours J4or the asking.
(Write to Allied Radiv Corporation, 100 N.
Western Avenue, Chicago 80, llinois and
mention Rap1O-TV EXPERIMENTER.)

2859 0 |

DeLuxe Hi-Fi
Stereo Receiver

Pilot Radio has come up with a new deluxe
AM/FM/FM-stereo receiver, featuring a

waans amaricanradiahistory.com

0

110-watt solid state amplifier that sells tor
$449.50. The new unit, Pilot R-1000, is
“equipped with centering tuning meter cali-
brated for accurate AM and FM tuning, and
new speaker selector switches. The FM
tuner has a sensitivity of 1.8 microvolts
(IHFM) and a capture ratio of one decibel.
It also features an automatic FM stereo in-
dicator and four (FM) IF stages. The tran-
sistorized amplifier section features a front
panel private listening stereo headset output.
(For more details, write to Pilot Radio Cor-
poration, 100 Electra Lane, East Station,
Yonkers 4, N. Y.)

VFO
For 6 & 2

Novices and Technicians who have just re-
ceived their General Class tickets need not
junk their 6 and 2 meter rigs for a new rig
simply because they want VFO operation.
Lafayette Radio's new HE-89 6- and 2-meter
VFO is designed to operate with modern
transmitters using crystal oscillators in the 8-
9 mc. region. High electrical stability is
achieved by a series-tuned Clapp oscillator.
An OB2 voltage reference tube protects the

unit from line voltage variations. llluminated
plexiglass dial is calibrated from 50-54 mc. (6
meters) and 114-148 mc. (2 meters). Out-
put voltage is 10-20 volts rms. Priced at
$29.95, the HE-89 operates on 115-volt
50/60 cps power. (Lafayette Radio Elec-
tronics Corporation, 111 Jericho Turnpike,
Syosset, L. 1., New York)

New Speaker System
Lets You Sit Anywhere

The barrier’ of stereo conformity has been
shattered by Empire Scientific’s new Gren-
adier speaker system. The divergent lens

(Continued on page 30)
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Experimenter’s Crossword

(Puzzle on page 26)

If you had to stop to think in the midst
of the Experimenter’s Crossword to find a
word, you will discover that you did not
finish all of the puzzle in the twelve minutes
allocated. The time limit for this puzzle was
determined by actual tests. A few experi-
menters solved the puzzle and were clocked.
Although we tried to make the Experiment-
er’s Crossword as comprehensive as possible,
our sample group was too small for testing
purposes. One sure way to learn whether our
twelve minute time limit is accurate or not,
is to write and let us know how you did.

RN B BB BE
S |w T|C|H A G R|I D
scLcIlorIB i [T Aa[LIRO
A Sl I B0 O By
Llo|s/s|s|o]u[nN][D U
T G:_"f"' o W AJ|G(C|
HET il N PO
4 [fkss@ a1kl 0
ivio|l[clE T |_—‘
o 0 S s c|o|P|E
LIV [N K L
[T ] I [H
s T|R[A|I [N TElcC AP
7 1 DNl N
Pl1T N[S d B [

To rate yourself, deduct one point for each
unfilled box in the puzzle. If you score 90 or
over, you deserve a Technician rating, 80 to
89 puts you in the Experimenter group, 70
to 79 means you should spend more time
keeping your nose in theory books, and 69
and under—buy as many back issues of
Rapio-TV EXPERIMENTER as you can find
and start boning up for our next crossword
puzzle.

Now that you know your rating, you may
agree with us, or you may want to take issue
with us. Either way, please let us know what
you think. Send a postal card to the Editor,
Rapio-TV EXPERIMENTER, 505 Park Ave-
nue, New York, New York 10022 and com-
ment on the time interval. If you believe ten
minutes is enough, say so. Otherwise, let us
know what you believe the limit should be.
We'll be waiting for your postal cards. ®

JUNE, 1964

Can You Solve This Eqoation n One Step?

—

/
075 Xg% 775

x:-'

You can with the Alsymco Slide Role. Professionnl 10 Seale Madel

Solve the most complex math problems Es',‘ig;:“n'f‘;‘g
-—cube roots—logarithms quickly, easily.  with instruc.

The perfect answer for the electronic tiens—ONLY

hobbyist, designer, engineer. Not a toy $4oo
i

but a truly professional tool. Work like
the pros with the Alsynco Rule.

Bonus offer! Self-teaching illustrated course on slide rule
technology regularly $2.00. With slide rule only $4.95 ppd.
No C.0.D. Send post card for free literature.

Alsynco RTE-S 171 S. Main St., Natick, Mass.

MATHEMATICS ELECTRONICS

These great new courses are the result of many
yvears of study and thought by the President of
Indiana Home Study, who has personally lectured
in the classroom to thousands of men, from all
walks of life, on mathematics, and electrical and
electronic engineering.

You will have to see the lessons to appreciate
them ! -

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

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

The INDIANA Home Study Institute

P. O. Box 282 Festern Biv. Saxonville, Mass.

LOOKING FOR THE BEST IN

| BOATS AND
W \ J BOATING?

ORDER YOUR SUBSCRIPTION TO

BOATCRAFT

(Formerly Boat Builder’s Handbook)
4 I1SSUE SUBSCRIPTION—$3

BOATCRAFT is truly the Boatman’s
Handbook, containing a complete
knowledge of boating. It is a veritable
how-to-do almost everything guide
and idea-book, plus library-reference
source of information.

SCIENCE & MECHANICS / HANDBOOK DIVISION
505 PARK AVENUE, NEW YORK 22, N. Y. 22A

Please enter my special 4 issue subscription to
BOATCRAFT.

1 1 enclose $3 0O 8ill me fater
NAME
{Please print)
ADDRESS.
CITY. ZONE. STATE

29
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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:

e Super-sensitive CdS ceil
‘“‘sees” light from 0 to
10,000 ft/lamberts

« ASA speeds 3-25,000!

« F0.7 to F 90!

« Exposures from 1/1500 sec.
to 8 full hours!

o EV-EVS.LV settings
« 43° acceptance angle

o 4 sensitivity ranges—from
“'pitch dark” to sun bright!

e Compact in size—weighs
only 10 oz.

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

ACCLAIMED BY LEADING

“As sensitive as anything on
the market . . . so adaptable—
4 separate ranges have the ef-
fect of spreading the meter’s

PHOTOGRAPHY JOURNALS

*‘Certainly one of the most un-
usual, most versatile, most
sensitive exposure meters at
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.

comﬂlete with
KIT (no. 101) andsome

Designed
$2495 Carying

case and

ASSEMBLED (no. 102) Strap

$2995

CARRYING CASE ONLY (no. 103)—$2.00 oo
e e e MAIL THIS COUPON TODAY o o e e
Science & Mechanics—Kit Division A

505 Park Avenue, New York, N.Y. 10022

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

£ KIT (no. 101) $24.95
1 ASSEMBLED (no. 102)
$29.95

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

{3 $3 deposit enclosed—ship
] CARRYING CASE ONLY .0.D. for balance plus
(no. 103) $2.00 postage and charges.

NAME
(Please print)
ADDRESS.
[ ) A— ZONE STATE

N.Y.C. residents add 4% city sales tax. Canada and
foreign add 10%.

waan americanradiahiciorny. com

NEW PRODUCTS

(Continued from page 28)

speaker system allows the listener to enjoy
the highest fidelity of stereo music from any-
where in the room. A sound radius of 360°
dispersion eliminates the need for painstak-
ing location and balancing of speakers. The
model 8000 has a frequency response of 30
to 20,000 cps and can handle up to 100 watts

of music power without distorting. The
overall dimensions are 15%-inch diameter,
height is 29 inches, and the unit weighs 65
pounds. (For more information, write to
Empire Scientific Corp., 845 Stewart Ave-
nue, Garden City, New York.) a

“‘Look here, Ed, a bird’s nest with little
. ooops, in it.

Rap10-TV EXPERIMENTER
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Classified Ads only 55¢ per word, each insertion, minimum 10 words, payable in advance.

To be included in our next RADIO
Office by June 10th. Address orders to C. D. Wilson, Manager,
RADIC-TV EXPERIMENTER, 505 Park Ave., New York, N. Y. 10022.

ADDITIONAL INCOME

CAMERAS & PHOTO SUPPLIES

FREE course! $15.00 hour (proven!)
homework. Details dime. Ideagraphy, R-6
Wellsboro, Pa. 16901.

MAKE Malil Order pay. Get ‘“‘How To
Wwrite a Classified Ad That Pulls.’” This
handbook tells how, with examples. In-
cludes certificate worth $2.00 toward clas-
sified ad In 8 & M. Send $1.00 to C. D.
Wilson, Sclence & Mechanics, 505 Park
Ave., New York 22, N. Y.

AUTHOR'S SERVICE

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

AUTO TRAILERS & SUPPLIES

BUILD Expanding eight foot Trailer.
Accommodates five. Literature 10¢. Frae
Mar Company, Wilmington, Mass.

BOATS, MOTORS & MARINE SUPPLIES

BOAT Plans, Frame Kits, Full-Size Pat-
terns! 80-page catalog illustrating over
50 Build-it-Yourself Boats 50¢. Glen, 9153
Rosecrans, Dept. 21C, Bellfiower. Calif.

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

SAILING Rig, clampg8 onto Rowboats
and Canoes $98.00. Northern Star, 1972
Grand, St. Paul 5, Minnesota,

AT last! Bulld your own supersensitive
light meter from complete kit with easy
to follow instructions. Send $19.95 to Kit
Division, Sclence and Mechanics, 505
Park Ave.,, New York 22. Money com-
pletely refunded If Kit returned within
ter. days for any reason.

COINS, CURRENCY & TOKENS

TRUNKFUL 25,000 Indian-Lincoln cents
mized (from the 1820's & older). Will
pack ‘“‘Grab-Bab’’ style. 400 mixed—
$25 00. Sample bag of 20—$2.00. Mrs.

Fischer, Box 5490, Sherman Oaks 12,
California.
UNCIRCULATED 1835 Pony Express

Silver Commemorative Medal $1.00. Coin
Lists Free. Sayers, 1000 Unaka, Johnson
City, Tennessee.

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

ELECTRICAL EQUIPMENT & SUPPLIES

-TV EXPERIMENTER, copy must be in our New York

Classified Advertising,

MAGIC TRICKS, JOKER NOVELTIES
& PUZZLES .

FREE—Big Magician’s Catalog—Houdini
sensational. Escapes, handcuffs, mystify~
ing tricks, stage illusions, jokes. Write
Heaney Magician, Oshkosh, Wis.

MISCELLANEOUS

$130.00 AVERAGE Race Day Profit with
$50.00. 25 years results in amazing copy-
right book. Hitchings, Box 5715-53A,
Carmel, California.

MONEY-MAKING OPPORTUNITIES

MEN-WOMEN! Start Money-Making
Plastic Laminating Business at home in
spare time. Materials that costs 11¢ brings
back $2.58. No canvassing or selling but
mail orders bring in $20.00 a day. Write
for full particulars free. Rush name on
postcard to Warner, Room CL-426J, 1512
dJarvis, Chicago 26. Iil.

MAKE $25-$50 week clipping newspaper
items for publishers. Some clippings worth
$5.00 each. Particulars free. National, Box
718, Long Beach, New York.

BUILD a high precision all purpose
tachameter. 3 ranges. Measures speeds on
tape recorders, lathes, cutting tools, auto
engines, many more uses. Only $16.95.
Kit Division, Science & Mechanics.
505 Park Ave., New York, N. Y. 10022.

EMPLOYMENT INFORMATION

MEN 18 and Up. No Experience neces-
sary. Great Lakes Seamen’s Employment
Service. P.O. Box 1018, East Chicago,
Indiana.

FISHING TACKLE, BAIT & LURES

BUILD your own fiberglass boat—3
methods. Send $1.00. Boatyard, Box 21-S,
Cambridge, Maryland.

BOAT Hardware, rope, fittings, acces~
sories. Guaranteed lowest prices anywhere.
Free catalogue. Mariners’ Discounts, Box
177-C, Bogota, New Jersey.

INCREASE outboard speeds 20-30%.
Same Boat—motor. No cost. Results guar-
anteed. Send $1.00. Boatyard, Box 21-S,
Cambridge, Maryland.

LURES and Spinners. Send 25¢ for
sample and prices. Hofmeister, P.O. Box
134, Belleville, II1.

SAVE up to 50% on latest models of
nationally advertised Rods—Reels—Lines.
All factory guaranteed. Send for 52 page
free catalog. Orchard Trading Co., Box
21-L. Middleville, Mich.

COLLAPSIBLE Farm-Pond-Fish-Traps;
Animal Traps. Postpaid. Free information,
pictures, Shawnee, 3834 K, Buena Vista,
Dallas, Texas.

INTERESTED In Boats? Of course you
are. You don't want to be without the
best of the boating magazines. Order your
special 4 issue subscription now. Send $3.00
to BoatCraft, 505 Park Avenue, New York,
N. Y. 10022.

FLORIDA LAND

FLORIDA Lake Living. Homesites near
everything. Established area. $390 Full
Price—$5.00 Month. Write: Lake Weir
Shores 86, Silver Springs, Florida. Ad-
1070~(F-0).

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

$100 weekly possible. Address-mall let~
ters featuring real merchandise. Get $10
orders in every mail—keep $8 profit.
Everything  furnished. Details _ free.
National Plans, Box 718, Long Beach,
New York.

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.

PETS—DOGS, BIRDS, RABBITS, ETC.

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

PRINTING, MIMEOGRAPHING &
MULTIGRAPHING

BUSINESS Cards, Attractive Raised
Print, $3.50 Thousand. Evero, Tolleson.
Arizona.

RADIO & TELEVISION

BUSINESS OPPORTUNITIES

FOR INVENTORS

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

$100 weekly possible. Address-mail let-
ters featuring real merchandise. Get $10
orders in every mail—keep $8 profit.

Everything  furnished. Details _ free.
Natlonal Plans, Box 718, Long Beach,
New York.

INVENTIONS needsd immediately for
manufacturers. For additional informa-~
tion write Kessler Corporation, C-70FI,
Fremont, Ohio.

NO Letter to write! Special “Invention
For Sale’” form presents your idea to buy-
ers, 6 for $1.00. Science & Mechanics.
Craft Print Div., 505 Park Ave.. New York
22, New York.

GIFTS THAT PLEASE

FREE Merchandise. 350,000 Bargains
Below Wholesale. Write! Goldmine, Box
183-B, Bloomfield, New Jersey.

MAKE $25-850 week clipping newspaper
items for publishers. Some clippings worth
$5.00 each. Particulars free, National, Box
718, Long Beach, New York.

JUNE, 1964

EXOTIC Painting, ‘‘Ship Theme’’ 16x12,
%lﬁll)o—Mele. 209 West Spring, Marietta,
o,

HYPNOTISM

TANTALUM: Experiment with this
space age metal. Tantalum metal, instruc-
tions for experiments and information on

roperties and uses by return mail. Send
23.00 to L. Walrath, P.O. Box 695, Menlo
Park, Calif.

77 TV test tube—$6.99. Tubes—6146—
$2.95; 6211 (12AU7 equiv.) 39¢, 3 for $1.00.
Germanium diodes, tested, equiv. 1N34,
IN60, etc., 30 for $1.00. Tophat silicon
rectifiers, 750 MA-—1000 piv 75¢. Tran-
sistors, tubes, resistors, condensers, etc.,
bargain priced. Free catalog. Arcturus
Electronics, Dept. RTV, 502—22nd St.,
Union City, N. J. 07087.

REMAILING SERVICE

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

waany amaricanradiohistory cam

SPECIAL Remailing 25¢. $3.00 Receiv-
ing System. Smith, 914~-H Pueblo Street,
Bolse, Idaho.
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Easy to build
Your Own Boat

The .
SMINIMAX"”

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 lb. 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 1bs.
It’s easy to build.

STATEMENT OF USES

TYPE: A fast outboard-powered hydroplane for
water sport use on protected waters.

LENGTH: 8 f1.
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 s Full-size Patterns s
Craft Print #255 Craft Print #347
avallable at available at

r-—---------------
SCIENCE and MECHANICS,

j Craft Print Division 7 1
505 Park Avenue, New York 22, N. Y.
JJ Enclosed is $ . Please send me |
No. 255 Minimax Cra# Print at $3
No. 337 Minimax Full-Size Pattern at $8 1§
1 undegstand money will be refunded if | am not com-\l
pletely satisfied.
l Name ....ceeee 00000000000000 0000000000000000 I
(PLEASE PRINT)
lStreet ................. Ceecacierereseresaaann l
| City, Zone, State. .coieeerercnrenriaancanennennd l
32

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

$3695 IN KIT FORM
Here is a precision instrument that
meets the highest standards of any
meter available today. The S&M A-3
uses the newest cadmium sulfide
light cell to measure light levels
from O to 10,000 foot lamberts at
ASA speeds of 3 to 25,000. it is
successfully used with movie or still
cameras, microscope, telescope—as
well as densitometer.

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

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

Enclosed is $——— . Please send me the Supersen-
sitive Darkroom Meter, as checked below. I understand
that if 1 am not completely satisfied, I may return the
meter within 10 days for a complete refund.

No. A-3 [ No. A3
in kit form - $36.95 assembled - $41.95
[ A-3 Carrying Case—$5.00
Add 10% for Canadian and foreign orders.
New York City residents add 4% for N.Y.C. sales tax.

NAME.

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

RaAp10-TV EXPERIMENTER

waany. americanradiohistornvy comee ot o _— U S



www.americanradiohistory.com

Anyone Can Build These High Quality

Preasmn SEM Kits

At a Substantial Savings

Precision Decade
Resistance Box
Designed so the electronic ex-
perimenter can get any value
of resistance at 195 accuracy.
Made 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.

SCIENCE & MECHANICS, KIT DIVIS

All Purpose
Shop Tachometer

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

ION

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

refund of the purchase price.
Hearing Aid ...
Tachometer ...
Decade Box

O $24.95 Kit
0O $16.95 Kit
0O $24.95 Kit

Pocket-Size

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

[ $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.

NAME..
(Please Print)
ADDRESS.
ZIP
CITY. __STATE CODE.

{3 Check or money order enclosed, ship post paid.

JUNE, 1964

[ Enclosed $3.00 deposit, ship balance C.0.D., plus

postage and C.0.D. charges.

WAAA-aeticantadiohistorns.com
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Ask
Another o

By Joseph Marshall

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
4¢ postal card and send it to “Ask Me An-
other,” RaD10-TV EXPERIMENTER, 505 Park
Avenue, New York, New York 10022. The
experts will try to answer your questions in
the available space in up coming issues.
Sorry, the experts will be unable to answer
your questions by mail.

Question: I am having electric interference
trouble with my NC-109 receiver. Sometimes
the noise is so bad that it is impossible to hear
anything below the 20-meter band. I am told
the noise might be caused by a defective
transformer of the power company. Could
this be possible and what can I do about it?

BK, Pinconning, Mich.

Answer: It is quite possible for severe inter-
ference to be caused by faults in the power
line. Call the manager of your local power
company, tell him about your troubles.
Power companies have equipment to locate
sources of interference and are usually more
than willing to track it down and to eliminate
it if it is caused by their equipment.

Question: During a recent snow storm radio
reception was interrupted by snow on the an-
tenna, which caused the radio to sound like
continuous bolts of lightning and it stopped
when the snow stopped. Can you tell me why
this occurred?

JS, Albion, Mich.

Answer: This phenomenon is a case of pre-
cipitation static. It also occurs sometimes
during a rain storm. Apparently the flakes
of snow or drops of rain originate in a cloud
heavily charged with static electricity and
carry a considerable charge with them. When
the snow flakes or rain drops reach an an-
tenna system that is grounded, the charge is

akieantadioht
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diccharged through a short arc between flake
and antenna. Thus hundreds of miniature
lightning bolts occur and produce the inter-
ference you noted.

Question: What are the highest paid jobs in
the field of electronics? -

JW, Woodbury, Conn.
Answer: The Chief Engineer of a sizeable
electronic company can command between
$15,000 and 25,000. Graduate engineers of
proven ability can expect to earn $12,000 to
15,000. Technicians without engineering
degrees but outstanding ability can earn as
much as $10,000 to 12,000.

Question: I have an old Packard-Bell AM/
FM/SW receiver. I put new tubes in it. Now
I get wonderful reception but everything
comes on top of everything else. Can I clear
this up with a pre-selector or something?

CTG, Gresham, Ore.
Answer: The chances are 9 out of 10 that
you can clear most of it up by taking it to a
good service technician and having him align
it. All receivers, even the finest communica-
tion types, need periodic realignment to
maintain their designed sensitivity selectivity,
image suppression, etc. This is particularly
advisable when tubes are changed, especially
if some years have passed since the receiver
was last aligned.

Question: I’m getting severe interference in
my shortwave radio from fluorescent light
—at least, the interference stops when I put
the light out. Can I do something about this?
RS, Hamburg, N. Y,
Answer: The simplest and most effective so-
lution is to keep the fluorescent lights off
when you’re doing serious listening on the
radio. While it is possible to “filter” out this
type of interference, it can be very stubborn
and may require pretty elaborate measures,
and may not be fully effective even then.

Question: What is a “trap antenna” and how
does it work?

EK, Wichita, Kansas
Answer: Antennas are most efficient when
they are resonant at the operating frequency.
A dipole, for example, is several times more
efficient at the frequency at which its length
is equal to a half-wavelength, than at other
frequencies. If we want to have equal effi-
ciency at several different frequencies we
really need to have several dipoles of differ-
ent lengths; and, in the past, it was common

Rap10-TV EXPERIMENTER
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to combine two dipoles of different lengths to
make a “double doublet” or several dipoles
to make a “multiple dipole” or “spiderweb”
antenna.

A few years ago a clever method was de-
veloped by which a single dipole antenna
could, in effect, look like two or more di-
poles of different length to incoming signals.
For example, in Fig. 1 we have in a dipole
about 75 feet long tuned to the 6 mc. or 49-
meter short-wave band. We would like to
cover the 9.5 mc. or 31-meter band. This
would take a dipole about 48 feet long. We

37'6" 376"

LEAD IN

GUY WIRE

Fig. 1

— 24'—1 l»— 24'—

Fig. 2

can make the 75-foot dipole look like 48
feet to a 9.5 signal by cutting it at points 24
feet on each side of center and inserting
parallel tuned ccil-capacitor tanks tuned to
resonance at 9.5 mc. at these points, as is
shown in Fig. 2. A parallel-tuned circuit pre-
sents an extremely high impedance to any
signal whose frequency is the same as the
resonant frequency of the tuned circuit. In
fact, the tuned circuit or “trap” looks very
much like an insulator at 9.5 mc., and hence
the antenna seems only 48 ft. long and is
therefore resonant at 9.5 mc. The trap is
virtually a short circuit at 6 mc. and there-
fore does not affect the performance in the
49-meter band. We can shorten the antenna
to around 31 feet to make it resonant in the
19-meter band by inserting another pair of
traps resonant at [9-meters aboui 15.5 ft. on
each side of the dipole center; and additional
traps can be inserted at other intervals to
cover any desired combination of bands.
Because they reduce the number of an-
tennas needed, trep antennas have become
very popular in amateur radio. Even Yagi
beam antennas have been adapted for two
or three band service by the use of “traps.”

JUNE, 1964

Trap antennas are available also to cover
the various short-wave broadcast bands.
While trap antennas are not quite as good as
individual antennas would be, they do pro-
vide high efficiency economically.

Question: Are the surplus crystals that sell
for 50 cents any good?

JE, Perry, Okla.
Answer: I have bought dozens and found
them all active. If the frequency is useful
to you, or you can grind or etch them, to a
useful frequency, they are a good buy.

Question: Most of the radio stations in Cleve-
land have their transmitters from 3 to 6 miles
from my home, and they come in so power-
fully and so broadly on my 11-transistor
Japanese radio that it is next to impossible to
hear out of town stations. My radio dealer
tells me that the only sure way of getting
other stations is to move to some town farther
away from the transmitters. Have you any
idea what I can do without moving?

RJIG, Parma, Ohio.
Answer: He’s right about moving being the
only sure way, especially if you're determined
to keep the transistor radio. Close proximity
to high powered transmitters raises problems
with any receiver, but transistor types usual-
ly are much more troubled than old-fash-
ioned tube types. On the other hand, the

5 tube AC-DC type radio isn’t likely to im- °

prove matters much. The only hope I can
offer is to try a first class general coverage
communications receiver by Hammarlung,
Hallicrafters or National. Some of the older
models, 5, 10 or 15 years old can be bought
for between 50 and 100 dollars reconditioned
from distributors who specialize in selling
amateur equipment.

Question: How can 1 change a broadcast-
band radio so it will tune to 500 ke.?

CY, Huntington, W. Va.
Answer: Most BC radios can be moved down
to 500 kc. by adding between 50 and 75 pf
of capacitance across the RF and oscillator
tuning capacitors. The inexpensive 5 to 80
pf mica compression trimmers will do the
job. Of course this will mess up the tuning
and calibration, and cut out some stations on
the high end of the band. A necater way
would be to use a simple transistor convertar
like the one I described in the Winter issue
of Rapio-TV EXPERIMENTER on page 31.
One of the very inexpensive BC604 crystals
in the range between 370 and 450 kc. could
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be used. Pick a spot between 870 and 950
kc. where there is no broadcast station,
choose a crystal whose frequency when
added to 500 comes close to this.

Question: Some FM stations we receive
come in sharp and clear but some come in
with considerable distortion. My serviceman
says it is the fault of the station; but when
I called up the station they said it was the
fault of my tuner. Which is it and what can
I do about it?

L.D.M. Chicago, Ill.
Answer: Probably both. In FM broadcast-
ing the higher the modulation (or loudness)
the greater the deviation and hence the
greater the bandwidth of the transmitted sig-
nal. If the receiver has a wide enough band-
pass to accept the wide deviation, there will
be no distortion; but if the receiver band-
pass is narrower than the deviation of the
signal, there will be distortion.

A deviation of 75 kc. is allowed for FM
broadcasting. Theoretically, the receiver
should have a bandpass of 250 kc. to receive
a fully modulated monophonic signal and
more for a stereo signal. Few tuners have
that wide a bandpass because it is difficult to
achieve it and at the same time obtain
enough sensitivity and selectivity. Ordinarily
a bandpass of 175 to 200 ke. is wide enough
to provide an acceptably low level of distor-
tion because in the case of most stations,
particularly those transmitting “good music”
type programs, the maximum deviation occurs
only on occasional peaks and at the very
highest frequencies only.

However, some stations, especially those
broadcasting pop type programs tend to push
their modulation very close to the limit a
very high percentage of the time by
the use of compression and limiting amplifi-
ers. Hence, their average modulation level
tends to approach the maximum permissible
level and when the signal is received on the
typical tuner the result is distortion. Instead
of occurring merely on occasional momen-
tary peaks, distortion now occurs a very con-
siderable percentage of the time and is, of
course, very noticeable.

There are tuners capable of handling this

Maidddmadaaoricanracinhicta “

extreme type of modulation with a minimum
of distortion—notably the Dynatuner, the
Knight and Sherwood tuners with “dynamic
sideband regulation.” Actually, however, it
is very probable that even with these tuners
-the reception will be distorted because many
of the pop records played by these stations
have inherently high distortion, and com-
pression and limiting are accompanied by a
certain amount of distortion. The best solu-
tion to the problem, then, is simply to tune
right past such stations and listen only to
those adhering to some approximation of
high fidelity standards.

Question: I am not happy with the reception
we are getting of multiplex stereo programs.
I notice that when the station plays the same
stereo records that I have in my collection,
the separation and quality are much inferior
than what I get when I play it on my hi-f
system. I have tried several tuners but none
of them solves the problem. What can I do?
C.R. Toledo, Ohio
Answer: Wait patiently and when you want
the best stereo, use your own records.
Your experience is being duplicated all
over the country. The trouble is that many
stations have not yet solved all the problems
of stereo transmission. The MX system of
stereo depends vitally on maintaining the
original phase relationships between the two
channels of a stereo program. Unfortunately,
until MX arrived nobody paid any particular
‘attention to the phase characteristics of audio
equipment. Hence, some of the audio equip-
ment used by broadcast stations, which was
perfectly satisfactory for monophonic pro-
grams, presents problems in stereo programs.
Also, until MX arrived recordings were cut
and edited without considering phase rela-
tionships and hence possess phase differences
which seriously degrade separation when they
are broadcast even by a perfectly adjusted
transmitter and received on a perfect tuner.
These things are being corrected and, as
you have no doubt noted, some broadcast
stereo programs are very good indeed and
the general run of them is improving.
Nevertheless, it will probably remain true
that you can get better stereo reproduction
on your own hi-fi system than over the radio.
First, few stations use record play-back equip-
ment as good as that used in good hi-fi in-
stallations, largely because it is too delicate
and critical. Secondly, when you play rec-
ords directly you eliminate the distortion,
however slight it may be, which occurs in
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the extra steps involved in passing the pro-
gram through the transmitter, over the air,

and through your tuner.

Question: I have just. bought an expensive

new pick-up that is supposed to operate

at

14 of a gram; but it just don’t do it. It keeps
skipping and jumping, and on most records
the distortion is high. Have I bought a dud?

LN.F. Dallas, Texas

Answer: There are pickups, including the
one you bought, which are capable of oper-
ating satisfactorily at ¥4 gram of pressure on
some records and when installed in certain,
properly adjusted arms on turntables immune

to external shock.

The fact that yours is skipping indicates
that the tone arm you are using is either not
suitable or not properly adjusted; or that the

turntable is sensitive to external shock.

It

doesn’t take much of a shock to lift a stylus
with ¥4 ounce of pressure right out of the
groove. In fact, a footstep can do it at 1
gram stylus pressure. Most turntables were
designed for pressures of 2 grams or more.
There are a few new ones, among them the
AR and the new Empire with floating sus-
pension, that will permit stable operation
with very low pressures, because they are
quite immune to external shock or vibra-
tion. Similarly, only the latest type of elab-

orately balanced,
permit operation at pressures less than

low-friction arms will

1

gram. It looks like you’re not giving the

pickup a square deal in these respects.

“I'm not bothering him, Mom. | just want
to see what happens when he pokes
the hornet's nest in the set.”

JUNE, 1964

The
ightwelghts

Hottest things on two wheels
are the new lightweight
motorcycles—with sales
doubling every year as more
and more Americans take to
the roads, beaches, and back
woods trails on these sporty,
economical bikes. In the June
SCIENCE & MECHANICS you'll
find a fascinating round-up of
lightweight motorcycles, with a
complete listing of models
available, specs and prices, plus
plenty of photos. Don’t miss it!

IN THE
JUNE

SCIENCE
&EMECHANICS
ON SALE

MAY 1°7
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HOT LINE

TOWER and lines to carry the highest

transmission voltages (700 KV) on the
North American continent are being tested
by General Electric at Pittsfield, Mass. The
tests are being sponsored by Hydro-Quebec,
a Canadian electric utility, which is building
an extra-high-voltage (EHV) system along
the St. Lawrence River. The highest voltage
transmission lines in the U.S. are 500 KV
at the present time.

The tests on the 132-ft.-high tower are
being made to check radio interference and
the system’s ability to withstand switching
surges of up to 1700 KV. The structure
holds up two sets of four-conductor cables,
each 1.382 in. in diameter. Nozzles at the
top of the tower spray gallons of water down
on the insulators to check their strength
under wet conditions, which is somewhat
weaker than when dry.

One phase of the test tower, energized at
60 cycles from the project’s EHV line, meas-
ures radio interference at voltages up to
825 KV, well above maximum operating
levels generally encountered.

General Electric plans to test its new
epoxy-polymer insulators on the tower. Por-
celain types have been used for 60 years. B
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WORKMEN clamber up swinging ladders to
make adjustments on 132-ft. ‘*hot line’’ tower.

No. 691 —
BOATCRAFT
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« Mavigational Chart Reading Made Easy.
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HI-FI STEREO

for engines|

TEREO tape recorders are providing a spe-
S cial type of music at Oldsmobile’s engine
testing laboratories in Lansing, Mich. While
the sounds may not ring a familiar note to
the average audiophile’s ears, they are sweet
sounds to the tuned ears of auto engine
engineers.

Oldsmobile engines are now being sub-
jected to even more extensive durability tests
which duplicate their overall performance
and durability as though they were mounted
in automobiles and being driven cross coun-
try. This is being done by a unique electronic
system developed by Oldsmobile. Called the
Road Test Simulator, engineers use the sys-
tem to duphcate road conditions previously
recorded in a test car driven on the high-
ways.

The stereo tape, 1200 feet long, records
nearly 70 minutes of engine speed and man-

Road test simulating in the labs allows the
engineers to compare various engine designs
and parts under identical test conditions.

ifold pressure information. Aluminum foil
“tabs” are placed at the ends of the tape so
that when the tape has completely wound
onto the take-up reel, the engine is brought
to an idle while the tape automatically re-
winds and then starts a new 70-minute run.

The Road Test Simulator permits road
testing an engine in the laboratory even in
bad weather without endangering drivers. B

ON SALE AT YOUR NEWSSTAND NOW —

No. 693 —
ELEMENTARY
MECHANICS

i ||-|-'-' 1|| r1|r|r||‘r1| with 'JIPFL!- step details

JUng, 1964

OR USE COUPON

S&M HANDBOOKS
505 PARK AVENUE
NEW YORK, N. Y. 10022

Enclosed is $........ocoovevninnin. Please send me
the following S&M Handbooks circled below.
Each Handbook is $1 (includes postage and
handling).

691

692 693

[0 Enter my special 6 issue subscription to.

RADIO-TV EXPERIMENTER, startlng with
No.698 My payment of $4. 50 is enclosed.

[J Enter my special 4 issue subscription to
BOATCRAFT, starting with No. 691. My
payment of $3 00 is enclosed.

NAME e et e
(PLEASE PRINT)
AAIESS ..ovvene ceeeiieiireieeeiereee e eeeeeaeresesarrsanesarnreee
Zip
(011 4" 20 UUUPRI State............ Code .........
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MAKE MORE

MONEY

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

. Onsaleatleading newsstands
ONLY 75¢ per copy
(or use coupon below)

You'll find the magic formula to success in the
are dozens of proven ways you can be your own
get first-hand information through success stor
resulted in high profits. Buying your own copy O

investment you'll ever make!

E OPPORTUNITIES. Here
boss—on a full-time or part-time basis. You

ies that show the growth of ideas that have
f INCOME OPPORTUNITIES can be the best

pages of INCOM

1 this amazing volume:
Franchise? ® How to AV

our Business ® How to Get Started in Mail Order
n Restaurants, Automotive Acce

e subjects covered i
oid Five Business Pit-

Here are just 2 few of th
Planning to Buy 3

e Obtaining Financing ®
falls ® How to Improve Y

o Money-Making Franchises such as Drive-l
Discount Drugstores, The Pop Corn Boom, Money from Greener Grass.

L] High-Proﬁt Businesses such as Direct Sales, Operating 2 Service Station, Managing a

small Motel, Bookkeeping Service, Selling {nsurance.
gest of money-making opportUnities.

ssory Stores,

e Plus a di

Use the coupon below to order your copy—better than that, order a special 4 issue sub-

scription to INCOME OPPORTUNlTlES —only $3.
i
L&)

YOU'LL ALSO BE INTERESTED IN:

HOME STUDY COURSES — An invaluable g
correspondence courses for those desiring to train for a career in growth
fields. Gives time and scope of training plus job prospects. $1 per copy.
NEW J0B OPPORTUNlTlES _ A guide for students about to embark on a
career, as well as for all persons interested in self-betterment. Hundreds of
suggestions with worth-while follow-through ideas. $1 per copy.

uide to college and trade school e
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TD-FM
radio

Now you can tune in the FM broadcast
band, airplanes and control towers,

taxi and police calls, and much more
with this easy-to-build
budget-priced tunnel diode receiver

COVER STORY

B Add a tunnel diode, a hand wound
coil. a few resistors and condensors
to a small pre-wired transistor am-
plifier and—an FM radio is born.
Small enough to hold in cne hand,
you can listen to local FM broad-
casl stations at home or on the
beach. You can also tune the re-
ceiver o the higher end of the dial
and listen to airplane conversation
at nearby airports. Parts of the
narrow-band business service can be
heard at the high end—you may be
able to hear police calls, taxi services
and many others.

The TD-FM Radio is simple to
build and the costs about $14.00.
This is an cxpensive price to pay for
an FM-band crystal set, but the
costs can be kept down by using
spare part items. Add to this the ©
working knowledge guined by us-
sembling your first tunnel diode FM
recciver and the cost may be well
worth it.

About the circuit. A small folding
antenna picks up the Fil signal
which is sclected by coil Ll and
capacitor Cl. Sce the schematic

By Homer L. Davidson

Ao
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diagram. This VHF FM signal is fed to the
tunnel diode TD1 superegeneration circuit.
Control R3 varies the point of superegener-
ation on the tunnel diode. The detected audio
portion of the signal is coupled to a three-
transistor audio amplifier, Z1.

The output of amplifier Z1 is fed to a
small 1%2-inch PM speaker. The powerful
stations will drive the small speaker with
plenty of volume. On weaker stations the
small receiver can be held close to the ear.
With this operational arrangement in mind,
a volume control was not incorporated into
the design. However, a control can be in-
stalled by following the instructions supplied
with amplifier Z1.

Preparing Amplifier Z1. There are a few
minor changes that are made in the small
pre-wired transistor amplifier, Z1. Remove
the 30 mf. capacitor from underneath the
printed chassis and mount it on top. This is
not an electrical change but rather a reloca-
tion modification. Drill two small holes to
let the capacitor connect to the same termi-
nals as before. Observe the polarity of this
electrolytic capacitor when soldering back
into the circuit.

Since there is no volume control, the con-
trol leads on the small amplifier must be
modified. Remove the red and orange wire.

7’ INSIDE
ZINSI
/ 16 "pia.

Coil L1 and capacitor C1 comprise the only
tuned circuit in the TD-FM radio. Utmost
care in assembly is necessary in order to in-
sure a high-Q circuit on the frequency band
the receiver is to operate. Bracket is made
from an aluminum bracket strip 54“ wide.

www.americanradiohistorv.com

Use a 5100-ohm fixed resistor instead of the
volume control. Run one end of the resistor
through the same hole from which the red
wire was removed and loop the resistor lead

- to the point where the orange wire was lo-
cated. Solder this lead to the orange and
red wire terminals. Cut off the excess wire.
Solder the other end of the resistor at the
point of the removed green wire. Save these
three flexible wires as they can be used later
to wire up the remainder of the unit.

Mount R1, R2, and C2 on the small am-
plifier printed board. Drill small holes for
the leads to pass through, and also use the
space where the battery cables come out of
the board.

Run the blue wire to one side of the tunnel
diode. Be sure to use a heat sink on the
tunnel diode lead. Connect the green lead
to Cl and L1. Use a d.p.s.t. slide switch to
switch on both batteries.

The regeneration control is mounted to
the left of the top panel. See photos. Behind

PARTS LIST

Ant.—Miniature telescoping antenna, 38" to 9”
(Lofayette F-343 or equivalent)

B1—114-volt penlite cell

B2—9-volt bettery (Burgess 2U6 or equivalent)

C1—14.2-mmf. variable capacitor (E. F, John-
son 160-107 or equivalent)

C2—.01 mf., 75-volt ceramic capacitor

L1—5Y;-turns of #16 enameled wire wound
to Va-diameter-coils evenly spaced in 3,”
length

R1-—150-0hm, V,-watt fixed resistor

R2—270-0hm, V;-watt fixed resistor

R3-——1000-ohm miniature potentiometer (La-
fayette VC-32 or equivalent}

R4—5,100-0hm, ;-watt fixed resistor

S1—0D.p.s.t. slide switch ,

SPKR—1 4, -inch diameter, 9-chm PM speaker
(Lafayette SK-61 or equivalent}

TD1=—TD-1 tunnel diode {Genera! Electric)

Z1—Three transistor miniature amplifier (La-
fayette PK-522)

1—2Y," x 2%"” x 5” aluminum chassis box

1—Vernier dial drive mechanism (Lafayette
F-753 or equivalent)

Misc.—Hardware, solder, wire, aluminum scrap,
paint, decals, cardboard, etc.

Estimated cost: $14.00

Estimated construction time: 3 hours

Rap10-TV EXPERIMENTER
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It's a tight fit inside the aluminum 2V," x 24" x 5" chassis box. It would be
best to copy the author's original layout of parts to avoid construction problems.

this control is J1. You can plug the smalil
telescoping antenna into jack J1 or solder it
in place. Capacitor Cl is mounted on a small
L-bracket away from the top panel. A
vernier dial drive mechanism was used in
this model for sharp tuning. The variable

condenser is mounted directly on the metal
bracket. Be sure to insulate the printed side
away from the metal bracket. A piece of
cardboard cut to size and bolted in place will
do fine.

Mount the small speaker at the bottom

J1
ANT TD1
2~ -
o
Z1 Black
L RI R2 3-TRANSISTOR
L A 150 270 AUDIO AMPLIFIER of
Cl 2 (PK-522) Tallow
15 MMF .OIMF to
l Green
= B2 — 3
R3 svour=— | 3| §| §
IK o & S )
- ]
g & R4
5.1K
\o——-q
5 L
1.5-VOLT

~

The placement of parts in the RF section is critical, but neatness in construction will lick
more than half the problem. Keep leads and parts away from coil L1 and capacitor C1.

JuNE, 1964
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of the front panel. Use a round punch and
knock out 1Vi-inch diameter hole. Four
small bolts and nuts secure the speaker to
the front panel. The yellow and black leads
from amplifier Z1 are soldered to the minia-
ture speaker voice coil terminals. Solder
the battery leads directly on each battery
terminal. .

Coil and testing procedure. The small
coil is wound from number 16 enameled
wire, close wound on a ¥4 form. Leave one-
half inch leads and solder directly to the
small variable condenser terminals. Pull the
windings apart for stations on the high end
of the band and compress the turns on the
coil to lower the frequency of the FM band.
The coil is self supporting. When wiring in
the tunnel diode be sure the top hat rounded
end goes to the starter terminal of C1.

To test the unit, flip the sliding switch to
ON. You will hear a rushing sound in the
small speaker. Advance the small regenera-
tion control and a scratchy, raspy sound is
heard. Extend the flexible antenna to full
length. Touch the antenna as you rotate the
regeneration control. You will notice a click-
ing or thumping sound as you touch the an-
tenna. Where the sound is loudest, leave the
control in that position. You will also notice
that a passing auto ignition can be heard.
Adjust the control where the ignition noise
is loudest. Tune the dial for a station. A
hum or carrier sound will come in beside a
station and by adjusting the regeneration
control the station comes through with good
volume. a

Reception Tips. The TD-FM radio is a
local pocket receiver. As you go farther
away from the station, the tuning and re-
generation control becomes more critical.
The metal case reduces the effect of hand
capacity and considerably reduces regenera-
tion radiation. Raising and lowering the
small antenna will also help to bring in
stations. The position of the receiver will
also raise or lower the reception of a local
FM station. And don’t be surprised when
you pull in strong TV stations near the FM
band.

A Modification. If you want to extend the
range of the tunnel diode radio, solder two

small tip jacks to the variable condenser and
plug in two othef coils. Take two small pin
sockets from a seven pin molded tube socket.
Solder the lugs to the stator and rotator
connections. Wind one coil with 4 turns of
number 16 enameled wire. Now wind an-
other coil with seven turns of the same wire.
Spread the coils turns about the width of
each wire. Straighten the coil ends out and
trim them with solder. Now each coil can
be plugged into these pin sockets.

This will give your TD-FM radio a fre-
quency range of 88 to 148 mc. You can set
in your car at the airport, and stick the an-
tenna out the window and listen to aircraft
communications. Besides the FM band you
can also listen to amateur, civil air patrol
and local sounds from TV stations on chan-
nels 2-7. One must remember that theTD-
FM radio is a local variety and not a long
distance receiver. ' |

A paint spray finish plus some panel let-
tering makes the TD-FM radio a knockout.

Rap10-TV EXPERIMENTER
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COMPLETE ROUNDUP
of Record/Tape Courses

v FAR the biggest taboo in the hobby-

B end of electronics is the learning of the
International Morse Code (commonly re-
ferred to as “CW” by both hams and com-
mercial operators). The prospect of having
to learn CW has been known to make strong
men weep and weak men take up Knitting—
but, learn the code you must do if you ever
hope to obtain any class of ham radio
license.
+ Current FCC regulations call for an ability
to transmit and receive a minimum of 5
words per minute for both the Technician
and Novice licenses, and 13 words per min-
ute for the General class license.

"We are not going to try and sell you on
the old-time ham’s favorite tale about learn-
ing the code being “a snap.” It certainly isn’t
a snap, it never was, it never will be. Basi-
cally it boils down to the simple fact that
you are going to have to memorize certain

_ -|-|ulx‘| NING

JunE, 1964

sound patterns which represent 26 letters, 10
numerals, and several punctuation marks. If
you have the natural ability to learn fast, this
task should be easier for you than it is for
most code students. If you're “Joe Aver-
age,” like most of us, youw'll have to find
the method which will be the most palatable
and will prepare you for the grade of license
you desire.

Various Methods. The old standard
method of memorizing the code was 'to sit
down with a code chart (one that shows
which combinations of dots and dashes cor-
respond with the various letters and numer-
als) and learn it by rote. This is the system
which created so many stamp collectors and
ship-in-bottle builders.

World War 1I created the need for thou-
sands of radio operators—we had to come
up with new methods of teaching code. The
methods had to be fast, thorough, accurate.
Even people who had no motivation to learn
(such as for a ham license) would have to
find these methods acceptable.

B2AAI

Tom Kneitel
K3FLL/W

By
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Burnstein-Applebee Co.

_ GONE
TRAINING
GOURSES

Of the several methods which were devel-
oped, probably the best suited towards home-
learning are code practice recordings. A
number of these recordings are now com-
mercially manufactured and are probably
responsible for the creation of more CW
operators (hams call them “brasspounders”)
than any other currently used system.

To attest to the relative simplicity of the
recording method of code-learning, you will
be interested in the fact that a nine year old
child was able to increase his CW speed from
4 to 20 wpm in a 3 week period. The stu-
dent, Frank Alessi of Brooklyn, N. Y, is
now the youngest (to our knowledge) Gen-
eral class license holder in America—per-
haps the world. Frank used the Rider

Sound-n-Sight course,

The recordings are all commercially pro-
duced, and of superior quality—most of
them being pressed by the major record
manufacturers. The recordings produced by
Epsilon, for instance, are pressed on high
quality virgin vynil plastic by the RCA
custom pressing division.

What’s Available. The following manu-
facturers produce the recordings indicated.

C ALLED RADIO T 7
o INTERRATIONAL MORSE

FEMRLETE O Cve st nED

i AR

AR ¥
i 3

:-3%_\553

Allied Radio

Elektra Corporation

They are available from the manufacturers
directly, or from local distributors and
dealers.

® ALLIED RADIO, 100 North Western
Ave., Chicago 80, IIl. Course consists of
10 lessons on one 12-inch 33 rpm record.
You learn from start to 15 wpm with the
aid of a 20-page instruction book included
with the record. Cat. #89S8573, $4.49.

® AMECO PUBLISHING, 178 Herricks
Rd., Mineola, L. I, N. Y. They produce the
following 3 courses:

“Junior Code Course,” containing every-
thing to prepare the student for the Novice
or Technician exams. Course goes from
start to 8 wpm and includes typical FCC-
type code exams, instruction book on how
to send and receive code, and charts to check
receiving accuracy. 10 lessons. Cat. #100-01
(78 rpm), $6.95; Cat. #100-33 (33 rpm),
$4.95; Cat. #100-45 (45 rpm), $5.95.

“Senior Code Course” gives you every-
thing in the “Junior” course plus 12 addi-
tional lessons to build speed to 18 wpm.
Cat. #101-01 (78 rpm), $11.50; Cat.
,#101-33 (33 rpm), $9.50; Cat. #101-45
(45 rpm), $10.50.

Rap10-TV EXPERIMENTER
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Ameco Publishing

Ameco Publishing Corp.
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“Advanced Code Course,” prepares Nov-

ice class operators for General class license
exams. Contain 12 recordings of “Senior”
course plus FCC-type exams and instruction
book. Speed is from 8%2 to 18 wpm. Cat.
#103-45 (45 rpm), $4.95; Cat. #103-33
(33 rpm), $4.95; Cat. #103-01 (78 rpm),
$5.95.
e BURSTEIN-APPLEBEE, 1012 McGee
St., Kansas City, Mo. The course is five
10-inch 78 rpm records in an album. Takes
you from 1 to 15 wpm in 10 lessons. Cat.
#33A181, $4.95. Also available on a single
33 rpm LP, Cat. #33A167, $4.45.

“Beginner's Lesson” is a single 7-inch
45 rpm recording designed to give the be-
ginner a start with CW. Gives the student
the general “feel” of listening to CW. In-
struction book inctuded. Cat. #23C29, 98¢.
e ELEKTRA CORPORATION, 51 West
51 St., New York, N. Y. This is a single
12-inch LP offering a progressive course that
should enablé you to pass the Novice, Tech-
nician, or General class exams. The record-

*ing is intended to be played at different
speeds to achieve different code speeds. Cat.
#CC-1, $3.50.

JunEg, 1964
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Folkways Records

e EPSILON RECORDS, 841 Woodside
Rd., Redwood City, Calif., produces several
code recordings.

“Radio Code by Word Method, Vol. I”
consists of three 12-inch recordings. This
record is Epsilon’s exclusive method which
was developed over a period of years by ex-
perienced operators. It is unique in that it
starts the student at a moderate speed and
continues at this same speed throughout the
course. Instead of increasing the transmit-
ting rate, the complexity of the material is
increased. The end result is that the student
can develop a high degree of proficiency in
less time than he would have been required
had he been taught by other methods. Plays
at 33 rpm, teaches you 13 wpm. Cat. #ER-
1001, $9.95. Also available on Acetate mag-
netic tape for 3.75 ips twin track playback,
Cat. #ER-1002, $9.95.

“Radio Code by Word Method, Vol. 11”
is a single 12-inch LP recording which tells,
in CW, the life story of famed inventor
Nikola Tesla. When played at 33 rpm the
speed of the CW is 15 wpm, at 45 rpm the
CW is 20 wpm, at 78 rpm the CW is 35
wpm. Cat. #ER-1003, $2.49.

———tAALA L AMETICANLAdiohician, com,
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When you purchase an E. F. Johnson key,
you will find a handy little booklet packed
with the instrument. Code tips and techniques
therein are good reading and worth learning.

MAING
COURSES

® FOLKWAYS RECORDS, 121 West 47
St., New York, N. Y. This company pro-
duces the “International Morse Code” re-
cording featuring the “Audio-Vis-Tac”
method developed by Dr. Phillip S. Gross.
This method, which was tested at Ft. Mon-
mouth and also at Metropolitan Vocational
High School in Brooklyn, N. Y., proved that
the average student could attain a skill of
4 to 7 wpm within 3 to 4 hours. The course
consists of 1 12-inch 33 rpm recording which
is narrated by Dr. Gross. Cat. #FX-6141,
$5.95.

® LAFAYETTE RADIO, P. O. Box 10,
Syosset, L. 1., N. Y., has the following mate-
rial available:

“Special Code Course,” consisting of 10
lessons on a single 12-inch LP record. With
the help of the instruction manual, you will
learn speeds starting at 2 wpm and progress-
ing to 15 wpm. Cat. #PR-13, $3.50.

“Tapedcode” is a magnetic tape which
plays for 2 hours and teaches speeds from
4 to 8 wpm. On a 7-inch 1200 foot reel.
Cat. #RT-14, $6.35. Also available in an
advanced course for 9 to 18 wpm. Cat.
#RT-15, $5.39.
® RIDER PUBLISHING CO., 116 West
14 St., New York, N. Y. offers these courses:

Wl amaricanradiaghistorv.com

Lafayette Radio S g
THE RIDER

.5 ﬂ'u.ﬂ‘ﬁ-n- .5 FEHT

CODE COURSE

Rider Publishing Co.

Howard W. Sams & Co.

il

{--'HEH ‘;.”"' gaerpad i .:‘

._ -._;_ i - }D‘P;JAL«
A NTERNAT

%Tﬁﬁ TR,&FNJN%

Lok SvsTEM

i g el e

“Sound-n-Sight Novice Course.” Three
10-inch LP recordings teaching from start to
8 wpm. The course comes with 47 jdenti-
fication cards and an instruction book. The
manufacturer claims that 5 wpm can be
achieved in 9% hours. Cat. #REC-08,
$9.50.

“Sound-n-Sight Advanced Course. Three
10-inch LP recordings to prepare the student
for the General class exams. Teaches 9 to
20 wpm, and gives the foundation for trans-
mitting and receiving at higher speeds. In-
cludes an instruction book. Cat. #REC-
920, $8.95.

“Sound-n-Sight Complete Course.” Six

(Continued on page 102)
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BUILD THE . ..

code practice oscillator

By L. F. Kiner, K6VNT

O YOU want to learn the Morse code? A specially adapted telegraph key permits

Do you find a need to improve your the sender to trigger the audio oscillator cir-

present code speed? Or does your club or cuit to generate the dits and dahs we are used

school need a code practice oscillator that to hearing or to blink a small light for line-

can be used to train large groups or indi- of-sight transmissions. A tone and volume

viduals privately? Then the Sight & Sound control permits sound adjustments 10 suit
code practice oscillator is worth building.  listening needs.

JunEg, 1964 49
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Construction. The original unit was built
on a 5”"x9%2”x3” chassis. An aluminum chas-
sis was used since it's easier to work than
steel. The chassis size is considerably larger
than actually required but provides ease of
wiring and avoids crowding of components
and controls. The speaker is mounted in a
separate case that sits on top of the chassis.

Placement of components is not critical.
The builder may follow the general parts lay-
out shown in the photos or change the layout
to suit his own particular plans.

If the pilot signal light, PL2, is to be in-
cluded in the code oscillator it will be neces-
sary to modify the code key to provide an
additional contact.

This is accomplished by drilling a #36
hole in the key insulator base next to the
front contact that already exists in the key,
and taping the hole for a #6-32 screw. A
6-32 screw is then inserted into the hole and

C1—40-40 dual electrolytic capacitor,
450-WVDC

C2, €3, C4-— .01 mf., 600-volt disc capacitor

C5—.1 mf., 600-volt paper capacitor

J1—3-conductor phone jack {Switchcraft C-12B)

42, J3—Phono jack

J4—2-conductor phone jack (Switchcraft C-11)

L1-——Choke, filter, 7 henrys at 50 ma. (Stancor
C-1707 or equiv.}

P1-—Phono plug

PL1—NE-51 neon bulb

PL2—#47 pilot lamp

R1-——120,000-0hm, V;-watt resistor

R2—22,000-0hm, Y, -watt resistor

R3, R8—500,000-0hm potentiometer

R4, R5—10,000-0hm, Y,-watt resistor

R6—27,000-0hm, V,-watt resistor

R7—1000, V,-watt resistor

R9—390-0hm, V,-watt resistor

PARTS LIST

adjusted for height so that contact is made
when the key is depressed. The additional
lead is then attached to this screw.

If the builder does not want to include the
“signal light” this procedure may be elim-
inated. However, the light is an unusual
feature and’is well worth the added effort to
include it.

To really dress up the Sight & Sound
code practice oscillator, the chassis should
be painted after all the holes have been
drilled, but prior to mounting of any of the
components. Be sure to prime the metal sur-
face first with zinc chromate or equivalent.
This will preclude the possibility of the finish
coat peeling. Select a good quality metal
paint for the finish coat. Decals are applied
to the various controls and switches (see
illustrations) to facillitate their identification
and to further enhance the overall appear-
ance.

S1, 52, 53, S4——S5.p.s.t. toggle switch

SPKR—2 Y, "—4" dia., 3.2-0hm speaker

T1—Power transformer: 300-0-300 VAC at
65 ma. DC; 6.3 VAC at 0.6 amp.; 6.3 VAC
at 2.7 amp.; primary 115 VAC (Stancor
P-6358 or equiv.}

T2—Output transformer: 5000-ohms pri.; 3.2-
ohms sec. at 3 watts (Allied 62 G 064 or
equiv.)

V1—6X4

V2—12AX7A "

V3—6AQ5A

1—Aluminum chassis, 5” x 91,” x 3” (Bud
AC-421 or equiv.)

1—Speaker Cabinet to match speaker

Misc.—Wire, solder, hardware, sockets, paint,
decals, etc.

Estimated cost: $24.00

Estimated construction time: 5 hours

v2
12AX7A

50
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The schematic diagram for the oscillator and audio amplifier stages appears at the bottom
of page 50. Unit is powered by full-wave rectifier and filament supply diagrammed above.

One final note, the circuit is not critical
and the experimenter may vary component
values as much as 20 percent with no
degradation in performance.

Operation. Upon completion of the oscil-
lator take time out to check its wiring. A
few minutes here could avoid trouble and
unnecessary parts replacements. Use an ohm-
meter and check all the B-plus points. A high
resistance reading of 100,000 ochms or more
should be obtained.

Following a satisfactory preliminary
check, plug the line cord into a wall outlet
and set all switches to ON. Advance the
volume control, R8, to maximum position
clockwise. A slight amount of hum should
be evident from the speaker (or headphone).
If the hum is excessive turn the unit off and
(a) recheck the unit for wiring errors; (b)

A large
aluminum chassis provides ample room for
the control panel parts and neat layout, too.

Placement of parts is not critical.

JUNE, 1964

check the filter capacitors, C1A and B, for
leakage; and, (c) check the rectifier, V1.

Reduce the setting of R8 to its mid posi-
tion and insert the key in jack, J1. Close the
key. A tone will be heard in the speaker/
headphones and if you have included the
signal light, PL2, will shine. The tone is ad-
justed by rotating control, R3.

Operation of the signal light, speaker and
headphones are controlled by switches S2, S3
and S4 respectively. This permits all modes
of operation (sight and sound) simultane-
ously or individually.

An output jack, J2, is provided in order
that the code practice oscillator may be fed
directly to the input of your transmitter or
tape recorder. Thus, you can transmit with-
out the usual disturbing background noise or
you can tape code your own training tapes.

Photos by E. C. Current

Sight & Sound code practice oscillator is all
set to go. Just plug in telegraph key. Front
panel decals give unit a professional touch.

waany amaericanradiohistornz com
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The oscilloscope screen of
the sonar caliper shows a
complete circle of timed
impulses at a selected
depth in a deep well. The
'scope indicates that the
cavern sides are about 60
feet apart and its center
is west of the drill hole.
Hair line ot top-center of
photo indicates magnetic
north on all photographs.

SONAR

Electronics goes underground
to sound out deep caverns
' By Merle M. Dowd

52
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Plastic disks cut to scale (1 inch equals 20 feet) are stacked
one on top of the other to give well makers an exact model of
the underground cavern washed from the salt bed. Irregular
shape results from different sclubility of varying strata of
the salt beds. Model at left shows a very deep well. Model
above shows how two caverns werz accidentally cennected to-
gether by a washout that only the sonar caliper can discover.

Ran10-TV EXPERIMENTER
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OUND WAVES are being used to meas-
S ure underground caverns made for stor-
ing liquid cooking gas and other fluids. These
tanks offer a low-cost method for storing
fluids or gases under pressure compared to
steel tanks above ground. Many times these
caverns are washed from salt beds by pump-
ing water down a double-walled pipe and
bringing up a heavy brine. But the shape and
size of the caverns have been difficult to
measure and control. Sometimes, one cavern
will wash into another, or drill-heads are so
widely spaced to prevent interference be-
tween caverns that full use of a salt bed is
impossible. Knowing the shape and size of a
cavern roof is necessary to check on its
strength, as cave-ins are expensive to clean
out or repair.

How it’s done. To measure the size and
shape of these underground storage cham-
bers; the Dowell Division of the Dow Chemi-
cal Co. has come up with a sonar caliper. It
operates like this:

A down-hole sonar sound source and re-
ceiver hangs from a cable that hoists it up
and down the well casing. Aboard the truck
are depth-measuring and electrical recording
devices. A precisely timed sound source in

Jung, 1964

DISPLAY OR
RECORDING
OEVICE

TIMING

RECEIVER DEVICE

TRANSMITTER

TRANSDUCER i
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) \ -
N
TRANSMITTED.
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Block diagram above shows how an under-
water sonar device measures the range from
the transducer to the target. The transmitter
generates an electrical impulse of short
duration which is converted to a ‘‘beep”
sound by the transducer. The sound bounces
off of the target and back to the trans-
ducer where it is converted to a pulse and
sent to the receiver. The timing device and
the display unit (oscilloscope) produce 'scope
patterns. The diagram at the left shows the
down-hole tool which houses the transducer.

the down-hole tool sends out waves that
travel to the cavern wall and are reflected
back. A transducer changes the reflected
sound waves to electrical impulses that travel
up to instruments on the truck. By measuring
the time it takes for the sound to travel from
the down-hole tool to the cavern wall and
back, the distance out to the wall can be
determined. (See Echo Collecting, February-
March, 1964 Rapio-TV EXPERIMENTER.)

As the down-hole tool produces sound
waves, it is constantly turning throughout a
full circle. Distances to the wall from the tool
are measured in all directions as the sound
sweeps around the circle. Pulses from the
sonar tool show up on an oscilloscope. Dis-
tances are measured from concentric circles
on the oscilloscope which are calibrated in
five range scales varying from 25 to 500 feet.
A special signal identifies magnetic north as
the tool turns.

Sound phote. A Polaroid camera records
on film the pulse signals shown on the oscil-
loscope. The magnetic-north signal allows
each photo to be oriented directionally. By
calipering each slide of the cavern at even
depth stages, a 3-dimensional measurement

(Continued on page 104)
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Eyeball DX’ing of UHF and
VHF television signals opens new
vistas for SWL’s with cameras

By C. M. Stanbury II

ITH international viewing via satel-

lites just around the corner, a revolu-

tion in DX techniques is also imminent. The
DX’ers ear will become the DX’ers eye,
program descriptions will become more com-
plex along with a flock of other changes.
Smart radio people have gotten in on the
ground floor by tackling domestic Television
now. Even better, distant reception of these
stations constitutes a real challenge in itself.
Skip. The actual mechanics of distant
VHF TV reception (channels 2 through 13)
are very similar to FM DX as described in
the Spring 1963 edition of RaDIO-TV Ex-
PERMENTER skip produced in the ionosphere
provides reception between 600 and 1500
miles. Inside that range the troposphere
must do the job. “Trop” usually occurs dur-
ing periods of fair weather. On the other
hand, VHF TV channels are split into two
distinct bands. Channel 2 through 6 are
below the FM band and here skip is much
more common than with frequency-modu-
lated stations. Channels 7 through 13 are
considerably above the FM band, therefore,
the only major source of DX is “trop” skip.
The latter also applies to UHF although
scatter techniques—still in the experimental
stage and beyond the scope of this article

www-americantadiohistorv. com
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Seeing is believing and what better proof
can a TV DX'er offer than a photo snap of
station panel ID’s. Here are a few that

prove TV DX'ing is possible. 1—WTVH,
Channel 19, 120 miles. 2—KQTV, Channel
21, 340 miles. 3—WTVQ, Channel 39, 45

—promise surprises for would-be DX’ers.

Now, channels 2 through 6 would be a
real DXer’s paradise if not for one factor
—interference. Channel 2, because it is the
lowest in frequency, is best for skip. But
suppose you have a local channel 2. It will
not only block a distant channel 2 but, via
“co-channel QRM” seriously impair recep-
tion of channel 3 from distant places. Worse,
a station on channel 3 can wreck channels
2, 3 and 4. With so many stations and only
12 VHF channels, interference has become
the number one problem for TV DX’ers.

Equipment. Armed with this briefing
you are ready to choose your weapons. Of
course, most of us must start with whatever
gear is available, adding to it on a “priority”
basis as the budget permits. Almost any set
will do with an outdoor antenna. You can
build the antenna array yourself copying any
variety of designs. With this in mind, your
first purchase should be an antenna rotor.
Attached to good directional array, this de-
vice can eliminate much interference espe-
cially on “trop” which often comes from
many areas on the same channel. Further,
by determining a signal’s direction, you can
cut down that time wasted on previously
logged transmitters. There is nothing more
frustrating than battling a weak signal for
an hour only to come up with an all too
familiar ID.

JUNE, 1964

miles. 4—WKOW-TV, Channel 27, 120 miles.

—and last. 5—WICS, Channel 20, 180 mites.
ID panels stand stili and any amateur with
a camera can learn to snap them. However,
live scenes shouldn’t be attempted when
there is any motion or TV camera panning.

If you buy the antenna itself, an all
(VHF) channel yagi represents a good com-
promise with price or, in localities where
channel 2 is clear, a beam cut to that fre-
quency (54-60 MC) is excellent for work-
ing skip which on occasions can even include
Latin America.

If you are in a position to purchase a
receiver specifically for DX purposes (lucky
you) ignore such things as 21 inch screens

(which can be a handicap) and fancy cabi-

nets. All that counts is a powerful chassis
(ie. R.F. & LF. stages). Shop around care-
fully and if possible compare different mod-
els side by side when turned to a semi-local
-—a station approximately 50 miles away.

_AKRON 20, OHID

TG CORLEY ROAD

'WAKR

FM 503 ML

5K ON 150 KC . TV (HANNEL o 3

If you happen to pull in WAKR-TV in Akron,
Ohio, the station will verify with a QSL.

waww americanradiohistory com
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Needless to say, also compare co-channel in-
terference from both local and semi-locals.
Incidentally a second hand small screen re-
ceiver in good condition is often your best
DX buy.

Targets—Now and the Future. While
TV programs all suffer from a similar brand
of mediocrity whether the station be in
Maine or Oregon, there are in addition to
distance itself, offbeat targets which the
DX’er can shoot for today. We have already
mentioned Latin American stations and these
include Castro-ite Cubans. Then there are
those low powered CBC relays serving iso-
lated communities in Canada’s Northland.
Canadian Broadcasting Corporation pro-
gramming is picked up from the microwave
relay network which crosses the nation, then
in this instance is broadcast to the com-
munity on channel 9. There are neither
identifications nor any local commercials.
These relays produce at least one moment
of dead air each hour and these periods are
the means by which a DX’er can spot this
illusive breed of transmitter. Reports (the
contents we'll discuss at the end of this
article) should be addressed to one of the
major CBC centers such as Toronto, Van-
couver, etc. You should be able to determine
the general area by the direction of your
antenna—again that rotor is important.

Shooting Station Panels, What better
proof can you offer that you had so-and-so
station on your TV screen than to show the
station engineer a photograph of his sta-
tion’s ID panel. So, if you are interested in
TV DX’ing you must become expert in
shooting your TV screen.

Since your photos can be no better than
the picture on your TV screen, the set must
be adjusted to give the best possible image.
Brightness and contrast controls should be
set slightly lower than for normal viewing.
As no extraneous light must strike the TV
screen, it is advisable to close window blinds
and turn out room lights.

The camera, mounted on a tripod and
fitted with a cable release, should be placed
with the lens centered on the screen and
close enough so that as large an image as
possible will be obtained on the film. Focus
sharply on the scanning lines across the
screen, not on the image.

Since the TV picture is scanned in 1/30th
of a second, exposure must be for at least
that time. With shutter speeds faster than
1/30, you may get only part of a picture or
none at all. Longer exposures may be made,
but subject movement will be more of a
problem.

Correct exposure must be determined by
test, but you might try 1/30 sec. at f/4 as a
starting point, using a medium-speed (ASA
125) film such as Kodak Plus-X Pan or Veri- -
chrome Pan. For color TV, use Kodak High
Speed Ektachrome, Daylight Type, with a
Wratten 2B or equivalent filter to absorb ul-
traviolet radiation. Suggested exposure: 1/30
sec. at f/2.8.

Closeups, as in interview and panel shows,
make the best pictures; detail often gets
lost in long shots. Don’t shoot while the TV
camera is moving—dollying or panning,
while its lens is zooming, or when action
is fast; you can’t stop such movement at
1/30 shutter speed. Don’t forget to shoot the
station’s ID panel—this is the icing on the
cake.

Reporting. A report for a TV station is
not too different from those you would send
to a short-wave broadcaster. Date, time (in
the station’s zone), signal strength (both
audio and video), interference (but no ham
type abbreviations such as QRM), and pro-
gram details to prove your reception. In
that latter departments the accent is on vis-
ual details—description of ID panel (see
photos), opening shot of a local commer-
cial, etc. Most TV DX men will recognize
video reception without audio but not the
other way round. Conclude your report with
a polite request for confirmation, address it
to the Chief Engineer and include return
postage. n

fired-up television receiver,

It takes a
Yagi antenna and CDR antenna rotator to

pull in this 460-mile Conadian signal.
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Dept. of Agriculture photo.

Dr. William N. Sullivan checks a cage of cockroaches reared in laboratory for testing purposes.

EN-ROACHING

Electronics and an Astrobug join forces to predict the effect
infinite night of space will have on man’s biological clock

By Katherine Kirkbride

ew would link man’s dreams of walk-
Fing on the moon, Mars and Venus with
the lowly cockroach. Yet today this hardy
little fellow goes through basic training in
Beltsville, Maryland, to soar millions of miles
into space. And as Department of Agricul-
ture entomologist William N. Sullivan, biolo-
gist Samson R. Dutky and chemist Milton
S. Schechter see it, if the roach succumbs to
the hazards of space, then his frailer an-
tagonist, man, is in for trouble upstairs.
For the cockroach is the hardiest creature

June, 1964

on earth. He traces his family back 350
million years, has outlived the dinosaur, the
ice age, can freeze in an ice cube, unfreeze
and walk blithely away. Neither gourmet
nor gourmand, he will dine on paint, ink,
boot polish, toothpaste, eyelashes, his own
discarded shells or fast completely for days,
weeks, if need be. He thrives on turning
night into day, has even achieved a 90 per-
cent win over man’s devious chemical plot-
ting against him.

1t’s his hardy character and light weight,

wwwwwamericanradiohistornv.com
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F-ROACHINC
ON SPAGE

his indifference to dieting and his known
preference for the evening that qualify him
for his presentday role as advance-man for
man in outer space. For, reason his Belts-
ville mentors, if tough-guy cockroach suc-
cumbs to Van Allen radiation, cosmic rays or
the storms of the sun—even if his biological
clock rhythms are disrupted—then frailer
man may not make it in outer space.

Selecting the space bug. This extraordi-
nary theory began in the 1950’s when en-
tomologist Sullivan was studying agricultural
pests flown from an infected country into a
non-infected one aboard the wings of pro-
peller planes. When the jet replaced the
propeller, Sullivan wondered, would insect
life survive the cold of the stratosphere, the
speed impact of jet travel?

To decide the point, he invited an eastern
tent caterpillar to lay eggs on a piece of
aluminum foil, folded the foil, taped it to
the wing of a jet. After a 50,000 feet trip
at over 900 miles an hour, the plane re-
turned with eggs intact. Three days later
they hatched.

When Sullivan realized insect life could
survive the stress of jet travel, he reasoned,
why not try insects in space? “Organisms in
nature have behavioral rhythms” he says and
their day-night rhythms, their biological
clock, could well yardstick reactions in the
far reaches of space.

He next chose the hardiest of insects, the
cockroach, then picked the hardiest of the
roach’s 3500 species, the Madeira. Though
the Madeira originally hails from the Carib-
bean, Sullivan had his Madeiranauts reared
and selected for rhythm realiability at the
University of Princeton, Princeton, New Jer-
sey, and mailed to him in a mailing tube.

Astrobug testing. Then began a series of
tests to find out how tough the tough roach is.

First Madeira was placed in a glass cylin-
der with dog biscuit and water to condition

i
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Astrobug Madeira is secured to an ordinary
glass slide with electrician’s tape. Silver wire
(No. 32} probes connect to base of rear legs.

him for one week to normal daylight and
darkness. He was placed in a centrifuge,
where he proved he could withstand stresses
up to 125 g’s, gravitational force that would
crush his human astronaut counterpart.

His locomotor activity was monitored from
a glass cylinder, then from a five-gallon lard
can, equipped with a fan for ventilation, a
fluorescent lamp attached to the lid to fur-
nish artificial day and night patterns.

Electronics steps in. Next came Madeira's
preparation for space. Sullivan first gave his
insectronaut an anesthetic of carbon dioxide,
sterilized and mounted him on a 34" x 33"
plastic slide, his tiny wings pinned down with
plastic electrical tape.

The roach’s rear legs were then taped to
the strip and lengths of sterilized 32-gauge
silver wire inserted into his rear legs at the
end of the spine. Tape then secured the
electrodes to the plastic slide.

As Madeira reacted to his familiar day-

Rap10-TV EXPERIMENTER
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Scientists test cockroaches in the laboratory before space shots

_L—*-H—I-"’—"}*j_ The cockroach's biological clock must be
i studied and understood here on earth before

man rockets the astrobug into space and its
g infinite night. Above, the electronics necessary
ot for continuously recording the integrated elec-

=-our  trophysiological output from the electrodes in
the rear legs of a cockroach. The transistor
amplifier (schematic diagram at left) boosts
weak signals over 8000 times. The integrator
tircuit (see schematic diagram lower left) pro-
THREE TRANSISTOR AMPLIFIER vides a useful signal to the graph recorder.
Chart (see below) shows that cockroach’s ac-
tivity increases after sunset for several hours.
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night rhythms, signals from the taped elec-
trodes fed into a three-stage transistor ampli-
fier, then into a voltage-doubling integrator
to a Varian recorder to graph a permanent
record of roach’s responses. An oscilloscope
pictured wave formations for Sullivan.

The roaches were next taped to a board,
exposed to changing light and dark cycles
but proved loyal to their biological clock pat-
terns even when kept in the dark for days
at a time. Madeira showed especial affection
for the hours just after sundown, his fondest
activity cycle between 7 and 9 p.m., when
he would kick right up to 1 millivolt in con-
trast to his lowly 10 to 40 microvolt signals
in daytime hours.

It is this permanently recorded pattern of
day and night activity that Sullivan hopes
to compare with Madeira’s behavior upstairs.

Bug couch. To send his roaches into space,
Sullivan has devised a “space couch” he calls
a ‘“biopack.” Designed to carry chemicals
man himself would carry to other worlds,
the “couch” is really a container lined with
a cloth bag. Inside the bag are chemicals to
purify and moisturize the air. The bag is
wired inside the can, two insectronauts
mounted back to back on a slide attached
to'the lid of the can. Just before sealing, the

WAL amoricanradiahistorv.com

container is flushed with an oxygen-nitrogen
mixture.

Riding into space, miniature electrodes on
tiny cockroach legs will telemeter reactions
back to earth. Sullivan hopes to monitor
heart and lung reactions, study effects of
acceleration, as well as biological clock
rhythms, just as long as transmitters keep
in touch with receivers on earth and as long
as Madeira holds out without food and
water. I

Sullivan believes this will be about ten
days. But if he can find a way to send food
and water with his Madeiranauts aboard a
NASA satellite for prolonged flight in 1965,
he feels he may hear from them for a month,
even longer.

As he sums up his theory, man too has a
biological clock, active in daytime, not so
active at night. And Sullivan hopes to find
clues as to how man may respond in space
where there is no indication of our 24 hour
cycle.

He feels the roach is the hardiest ‘of all
creatures, has been around fer millions of
years without change, and that if the roach’s
rhythms change radically or cease in outer
space, then man is going to have his troubles
upstairs. And his dream of reaching the
that—a dream. L

moon may be just

Oscilloscope patterns show laboratory re-
searchers cockroach activity. Left, roach dur-
ing the day; above, action during the night.
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Salvage
Your
Spark
Plugs
Electronically

By R. Hill

This high current tester restores useable plugs to new condition

PARK plugs hardly ever wear out. When
S they're not doing the job, it may be
because they're coated with grease, have a
crack in the poreclain, are covered with lead
deposits, or need to be regapped. Save your-
self time and money by testing your plugs
with a unit that shows whether you should
dress and reinstall them or go out and buy
replacements.

All that’s needed to make this high cur-
rent tester is an ignition transformer from an
old oil burner that has an output of 10,000
volts with 23 milli-amperes of ac current.
Run ignition wires from the transformer to
the vise and plug.

When the transformer is operating, an in-
tense spark current flows across the elec-
trodes so that any excessive electrical resist-
ance or leakage will reduce the current flow
across the gap.

As the spark flows between the electrodes,
it separates into many small streamers. As
the current flow is reduced, because of re-
sistance or leakage, the streamers tend to
separate and the spark becomes first a violet
color, then changes to a cold blue, with an
increasing crackling sound.

Before you test the plugs clean the elec-
trodes with sandpaper and use a point file to
dress the surfaces to a flat, bright finish.

JUNE, 1964_:

Open the gap to 0.040, checking it with a
wire gauge. Tighten the brass cap on top of
the plug and sand to make it shiny.

Be sure the electrical connection is pulled
out or the line switch shut off before you
connect the wire to the plug and put it in
the vise. With the current on, the spark
should completely cover the end of the cen-
ter electrode. If it doesn’t, there can be in-
ternal or external spark leakage which may
not be visible, or lead deposits remaining on
the electrodes that have to be cleaned.

The high flow of current through the plug
will soon burn out any carbon along the
shorting patch. If after a minute of sparking
the pattern is still less than full, the spark is
escaping through the insulator or electrical
resistance due to corrosion is holding back
the current flow and the plug is defective.
If the spark in a resistor or suppressor plug
is reduced or it refuses to fire the resistor
cartridge has likely changed its properties or
the contacts between the internal resistor
cartridge and center electrode is corroded
and interferes with current flow.

Replace the plugs that don’t check out.
Regap the old plugs according to manufac-
turer’s specifications, bending the side elec-
trode at the side and not the top, and meas-
ure the gap with a wire gauge. =
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v ANTENNA The Ameco Model PCL
"’WJ&EK pre-amplifier packs a lot
of electronics in its 3" x

5" x 3" case. Priced at
$24.95, the PCL can be
tabbed a bargain booster.
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BOOSTER

for 6-to 160-meters

’
VERY serious amateur operator and short-
wave listener at one time or another
reaches a stage where his receiver does not
have the pull-in ooomph he would like it to
have. The Ameco Equipment Corp. (178
Herricks Road, Mineola, L.I.,, New York)
has come up with an all-band preamplifier,
Model PCL, that has the needed oomph
your receiver requires.

The PCL is a tuned RF amplifier covering
all frequencies from 1.8 to 54 mc. including
the 160 through 6 meters amateur bands.
The PCL improves the receiver’s gain, noise
figure, spurious signal rejection and image
rejection. It uses two Nuvistors in a cascode
circuit and our tests conducted at DX Cen-
tral’s listening post indicated that the gain
exceeded 20 db with a noise figure under 2
db throughout most of the usable range.

waany amearicanradiaghistaory com

The PCL requires 6.3 volts at 270 ma. for
filament heating and 100 to 300 volts DC at
8 ma. for plate power. Power requirements
are low enough to be taken directly from the
receiver. The unit’s input impedance is nom-
inally 50 to 75 ohms to match most popular
antenna types. The antenna jacks accept
Motorola auto radio type connectors.

When making up the interconnecting RF
cable, keep in mind that shunt capacitance
of a cable increases with the length—avoid
unnecessary losses at the high end by keep-
ing cable connections as short as possible.

Operation of the PCL is simple. The range
switch selects a band of frequencies and the
tuning knob adjusted for maximum signal
indicated by the S-meter or increasing vol-
ume. The power switch has a standby posi-
tion that keeps the PCL filaments hot. =
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"Buckle up for safety” is the slogan for this simple R-C device

By Fred Blechman, K6UGT

o0 You often find yourself blithely
driving along in your new Super-Duper
Coupe when you suddenly realize that you
have completely forgotten to buckle your
seat belt? After going to the expense of
having the seat belts installed, the least you
can do is insure their use. The Auto Belt-
Minder is an extremely simple, foolproof
device that will remind you to put on your
seat belt whenever you start the car.

How It Works. Referring to the Belt-Mind-
er schematic diagram voltage is applied to
the discharged electrolytic capacitor Cl1
when the ignition switch is turned on. The
inrush of current, as the capacitor charges,
goes through (and is limited by) the relay
coil, K1, and the relay contacts close. The
contacts connect 12 volts to the series com-
bination of the 6 volt buzzer and the drop-
ping resistor R3. The buzzer, whose loud

JUNE, 1964

and raucous tone reminds you to buckle your
seat belt, keeps sounding for several seconds
and then stops automatically as the capacitor
charging current drops below the relay drop-
out value, opening the relay contacts. The
capacitor continues to charge at the source
voltage, with the current finally stabilizing
at an extremely low leakage value of about
20 microamperes. When the ignition is shut
off, C1 discharges through the bleeder re-
sistor R1 and K1 until it is once again dis-
charged and ready for the next sequence;
this takes about three minutes, due to-the
large value of R1.

In testing the unit, it is convenient to cycle
the unit at a faster rate, instead of waiting
three minutes for the automatic reset. Op-
tional switch S1 and resistor R2 provide a
one second reset time when S! is depressed.
Notice that the normal mode of operation

whaana amaoricanradiohictan. com
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AUTO BELT
MINDER

is entirely automatic, requiring no driver
attention; it buzzes, stops and resets auto-
matically.

The Belt-Minder was designed for use
with a 12 volt system. For a 6 volt system
an even more sensitive (and therefore more
expensive) relay would be required. Also,
notice that this unit can be used with either
positive or negative ground cars; if the car
has the positive side of the battery connected
to the frame, just reverse the polarity of the
electrolytic capacitor CI.

Construction. Proper component selection
is the secret to the reliable operation of the
Belt-Minder. The relay and buzzer specified
in the parts list are quality units, both work-
ing well within their normal tolerance. Sub-
stitution of a less expensive buzzer will result
in a larger unit, and the buzzer internal con-
tacts will require adjustment. The specified
buzzer is small, requires no adjustment,
makes lots of noise and operates very reliably
from 12 volts with the series resistor shown
(R3).

Probably the most critical item in this unit
is the relay. It is available only directly from
the manufacturer, as shown in the parts list.
This small, sensitive 5000 ohm S.P.D.T. re-
lay closes at 1.4 milliamperes, and stays
closed until drop-out of only .14 ma. The
high coil resistance and low drop-out cur-

K1

Installed out-of-the-way under the dash
board, unit has only one wire connection.
Be sure that hardware securing the auto
belt minder provides a good ground between
the aluminum box and the metal dashboard.

rent allow preservation of the required
charging time constant and buzz duration
without using a much larger capacitor for
Cl.

The parts may be conveniently mounted
in the flanged portion of a standard Minibox,
as shown in the photos of the author’s unit.
Make sure the relay is positioned so that,
after the Belt-Minder is installed in the car,
the relay armature is edgewise to the vertical;
otherwise, everytime you go over a bump in
the road, you might find'the relay snaps
closed from the bump and triggers the buzzer
for an instant. The buzzer is cemented to the
inside of the box. All wiring is point-to-
point, so no terminal strips are required.
Keep the leads short so the parts are held
relatively rigid. Neither wiring or compo-
nent layout is critical. The back of the

Ci

BUZZER

Relay K1 is mounted on its side so road
bumps will not cause contacts to close.

Rap10-TV EXPERIMENTER
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Minibox can be screwed to the underside
of the dashboard, or to the firewall; this will
hold the unit rigidly, as well as providing a
connection to the frame of the car for the
circuit voltage return. The Minibox, with all
the parts installed, is held to the back with
the screws supplied with the box.

Electrical Installation. The power to oper-
ate the Belt-Minder can be found many
places “‘downstream” of the ignition switch.
Usually, cars will have unused wires under
the dash for uninstalled accessories that are
controlled by the ignition switch. In many
cases, radio, instruments and even the ciga-
rette lighter are cut off by the ignition switch.

Using a voltmeter, locate a wire that
shows 12 volts to the car frame only when
the ignition is turned on. Run a new wire
from here to the Belt-Minder. Install a pin
jack at the end of this wire, and insulate the
connection well so that there is no chance
of this wire shorting to the car frame when
the Belt-Minder is not hooked up, or during
testing. Notice that a jack must be used; a
plug, which means a projecting contact,
should never be used on a wire connected
to the power source, since it is too easy for
the plug to make contact with bare metal.

The author used an RCA-type single-hole
mounting phono jack in the Belt-Minder, but
a small chassis-mounting plug would have
been better. A small phono-plug to pin-plug
adapter was made to mate with the “live”
power pin-jack. When the buzzer is oper-
ating, the unit draws only about %4 amp
from the battery; when the buzzer stops, the
current drawn is in the low microampere
range. Therefore, the wiring running to the
Belt-Minder can be light gauge. Fusing
would be gilding the lily but not necessary
if the 12-volt line you tap into is now fused.

Testing and Operation. With the Belt-
Minder connected as described above, turn
on the ignition. The unit should start buzz-
ing instantly, and continue to buzz for about
3 seconds. To make it buzz again, depress
S1 for about 1 second; the unit will buzz
again for 3 seconds when S1 is released. In
normal operation, the unit resets automati-
cally about three minutes after the ignition
is turned off. If you want a shorter buzz
time, decrease the value of C1; conversely,
to increase the buzz time, make CI1 larger.
To decrease the reset time, make R1 smaller.

You'll find the Belt-Minder much less
complex and bothersome than some other
safety belt reminder schemes, since it is not
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connected to the belts themselves in any way.
Therefore, you are not forced to connect
the buckles just to stop the buzz, as in one
such system previously published. If you are
just moving the car a short distance and don’t
want to put on the belt, ignore the 3 second
buzz—if you can.

The Belt-Minder uses quality parts, so it
costs a little over $10 to build, but it is
entirely automatic, and its simplicity makes
it very reliable, which is important in any
safety device. Some new 1964 cars recog-
nize the importance of a safety belt reminder
by offering an optional panel light as a warn-
ing device. Build the Belt-Minder and be
reminded, even with your eyes closed! L]
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Small in size, the Belt-Minder packs a pow-
erful buzzer in its all-aluminum case. Test-

ing is simple—ijust depress push-button

switch on bottom of unit for one second,

then release. Buzzer should come on.
PARTS LIST

R1—220,000-chm, ;-watt resistor

R2—1,000-0hm, Va-watt resistor {optional—
see text)

R3—22-ohm, Y-watt resistor

C1—100 mf, 15-volt electrolytic capacitor

*K1—Kurman 51CA42D midget sensitive relay
(If not available at your local electronic parts
dealer, then order direct from Kurman Elec.
Co., 191 Newel Street, Brooklyn, New York
11222—4$6.00 postpaid)

J1—RCA-type single hole phono jack {see text)

§1—S.p.d.t, push-button switch {optional—see
text) (Lafayette MS-449)

Buzzer—Reeve 361373-1 4-7.5 volts Special
{Harold Morgan, 253 West Marquette Road,
Chicago 21, lllinois—$3.00 postpaid, alter-
nate buzzer—Lafayette MS-436)

1—Aluminum chassis box—3Y, x 2% x 15%

Misc—Wire, pin-plug and pin-jack, RCA-type
phono plug, cement.

*Do not substitute. Available only from source listed.

Other relays will probably not work as well or at all.

Estimated cost: $11.75 with optional parts

Estimated construction time: 2 hours

wawww americanradiohistory com
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UNDERWATER

ONCE under water a diver was limited to

simple hand signals or board and chalk
in communicating to other divers. Now, with
the aid of Watercom, an underwater com-
munication system developed by Bendix, a
diver can talk to others beneath the surface
of the water up to a range of 100 yards. The
diver’s voice is amplified, travels through the
water, and can be heard by the human ear
without the aid of special listening equip-
ment.

The transmitter is housed in a cylinder ap-
proximately 14 inches long which is fastened
to the diver’s air tank by means of a metal
strap. A specially designed transducer trans-
mits sound through the water. The battery
that provides the power is the size of a quart
can of motor oil and fits inside the cylinder.
The entire unit weighs only five pounds
under water.

The complete gear including special mouth
mask and disposable battery retails for
$259.90.—J. Sienkiewicz

I

The Bendix Watercom lets this Miss chat
with her diving instructor during training.
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Add more talk power to your
CB transmitter —it maintains

constant modulation near 100%

By John Potter Shields

Jung, 1964

HAVE you been looking for a gadget to
add more talk power to your CB rig?
Well then, here’s just the thing . . . the CB-
Lim. A limiter or compressor, this unit acts
as a form of automatic gain control, main-
taining a constant level of modulation of your
CBrig. A few of the advantages to be gained
by using the CB-Lim are:

1. More efficient modulation—nearly 100
per cent modulation is maintained at
virtually all speech levels.

2. Less chance of overmodulation—con-
stant modulating level minimizes over-
modulation peaks.

3. Less change in received signal strength
due to more constant transmitter mod-
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BUILD THE

CB-LiIM

ulation, this resulting in greater signal
readability.

The CB-Lim is an unsophisticated device
that is gremlin free, inexpensive to assemble
and extremely rugged as it is completely
transistorized. Its input power requirements
of 10-14-volts DC make it compatible with
auto or marine power sources as well as with
any CB rig with 12-volt heater tubes by the
addition of a simple bridge rectifier system.
Aside from its use with CB gear, the CB-
Lim is also useful with ham gear, again pro-
viding all of the above outlined advantages.

Here’s How It Works. Signals from the mi-
crophone (crystal or high level dynamic) are
fed to the gate electrode of the field effect
transistor (FET) Q1 via the blocking capaci-
tor, C1 (see schematic diagram). An FET
is used in this first stage in order to present
a high input impedance to a crystal micro-
phone. The relatively low input impedance
of the conventional transistor loads down a
crystal mike, greatly reducing its output and
frequency response.

The low impedance output from the FET’s
source electrode is coupled to the base of Q2,
the gating stage. Q2’s emitter is not con-
nected to ground as usual, but rather to the
collector of a second control transistor, Q3.

The signal appearing at the collector of
Q2 is split into two parts, one part being fed
to the output signal terminal through the
blocking capacitor, C3, and the other part
to the threshold control, R5. The signal ap-
pearing at the slider of R5 is applied to the
base of Q4, the control signal amplifier. The
amplified signal at Q4’s collector is coupled
to the voltage doubler rectifier, D1, D2, C6
and C7, which develop a positive voltage
proportional to the applied signal.

'The positive voltage developed at the dou-
bler’s output is fed to the base of Q3. A neg-
ative voltage is also applied to Q3’s base
through R8. With the input signal below
the threshold point Q3 receives sufficient neg-
ative bias through R8 to conduct fairly heavi-
ly, then allowing maximum gain of Q2. An
increase in input signal above the threshold
point causes a corresponding increase in posi-
tive output voltage from the doubler rectifier.
This in turn bucks out the negative voltage

MAAMLL oo ricanradinhictan, com

THRESHOLD
CONTROL

Almost all of the parts are mounted on «a
3-by-41,-inch phenolic circuit board. Use
stranded wire for leads leaving the board.

2RI LSRRI TSt itso) PARTS LIST AR s
C1, C2, C3, C4—.05 mf. 50-volt ceramic disc
capacitor
C5, C6, C7—5 mf. 15-volt subminiature electro-

lytic

D1, D2—1N34 diode or equivalent

J1—Phono jack (Switchcraft 3501FP)

P1—Phono plug (Switchcraft 3502)

Q1—T1X-880 field effect transistor (Texas instru-
ments)

Q2, Q3, Q4—2N1371 transistor (Texas Instru-
ments)

R1—1,000,000-0hm, Y2-watt resistor

R2—2,700-ohm, Ya-watt resistor

R3, R8—220,000-0hm, V2-watt resistor

R4—3,300-0ohm, Va-watt resistor

R5—10,000-0hm, composition potentiometer, lin-
ear taper

R6—330,000-chm, V.-watt resistor

R7—4,700-0hm, Va-watt resistor

R9—68,000-0hm, Ya-watt resistor

All fixed resistors rated at 10% tolerance

1-3" x 4" x 5” Aluminum chassis box (Bud CU-
3005A)

1—Barrier 3-terminal strip, knob, 3" x 414" per-
forated phenolic board, knob, hardware, wire,
solder, etc.

Estimated cost: $14.00

Estimated Construction time: 4 hours
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Pin the other guy's S-meter with FCC permitted 5-watt input

supplied Q3; decreasing its conduction; re-
ducing Q2’s gain. The point at which the
positive voltage begins to reduce Q2’s gain
is controlled by the threshold control, RS

In case you're wondering how controlling
Q3’s conduction can vary the gain of Q2,
just visualize Q3 as a variable emitter re-
sistor for Q2, whose resistance is a function
of its conduction. As you know, increasing
the emitter resistance of a common emitter
amplified will reduce the gain by virtue of
degeneration. This type of control is superior
to other forms of control schemes in that it
introduces negligible distortion by virtue of
the degenerative feedback.

Let’s Build One. As shown in the accom-
panying photos, the author’s CB-Lim was
assembled on a piece of perforated phenolic
circuit board. Small brass evelets were used
as connection peints. Construction is not
particularly critical nor are parts values.

The completed circuit board can either be
mounted in a corner of the existing CB rig or
housed in a small minibox as was done by
the author. Operating power connections
were brought out to a barrier terminal strip
mounted on the side of the case.

Testing & Operation. After the unit is com-
pleted it should be checked out for proper
operation. This checkout is much simplified
if a scope or AC VITVM (or conventional
multirange VOM of 5,000 ohms/volt AC)
is available. Connect the CB-Lim’s output
lead to either the ’scope or meter, a micro-
phone to its input, and apply power. While
whistling into the mike, slowly advance the
threshold control. Above a certain point, the
output level will drop slightly, and increasing
the input signal level (by whistling louder)
should cause no significant increase in output
level. The unit is ready for installation if
it passes this test.

While standard “RCA type” phono con-
nectors were used on the author’s unit, use
the appropriate input and output connectors
to match those on your rig.

One point should be brought up at this
time. Since the CB-Lim does provide a
moderate amount of amplification it may
overdrive the rig’s input stage causing distor-
tion. If this should be the case with your
rig, simply insert a 100,000- to 1,000,000-
ohm, l4-watt resistor in series with the hot
output signal lead of the CB-Lim. The exact

N
10-14V DC
%R‘} 14V
R3 > 3.3K —0 +
220K
b . e C?
VA Sendmtadhed
} ===
$ O5MF
Q2 c e Pi QUTPUT
2N 1371
R8 Q3
220K b
2N1371 b
VWV .
= ¢ c
Q2,Q3,Q4
R9 2NI1371
R6
330K% oo 68K§ g
N
e
= c5 ! trDl IN34  t|C7 s d
| A
THRESHOLD H6—— IN34 E oy
SMF 2NI37 TiX-880

The unusual symbel for Q1 indicates the part is a field effect transistor. lts case resembles
Q1's and Q2's. Part placement is not critical, however, try to duplicate the original design.
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BUILD THE

cB-LiIV

Connecting the CB-Lim to your transceiver is
an easy task. Jack J1 on the unit and plug
P1 connected to the cable coming from the
unit should be selected to mate with con-
nectors on mike cable and set’s mike input.

CB TRANSCEIVER

The CB-Lim prior to final assembly. There
is enough room inside to mount dry cells.

2700

IWATT
_’ -
-«
ol | O
TO 12 VAC - -
HEATER _— 500 MF L
WINDING 3 ¥ s PN
D3+ - ~—
w D4
>+

DI, D2,D3,D04 = 500 MA SILICON RECTIFIERS

A very simple 12-volt power supply can be
made by tapping the available AC power
from the CB set’'s 12-volt AC filament supply.

value cannot be specified as it will depend
upon the input stage sensitivity of your par-
ticular rig. An “on-the-air” test with the
transmitter working into a dummy load
should be made. A nearby CB receiver will
be sensitive enough to pick up the signal.
Now would be a good time to bolt the CB-
Lim to the side of your CB set. Unit can be
mounted almost anywhere in auto installa-
tions.

AC to DC. A converter schematic diagram
is provided offering a convenient way of
powering the 12-volt DC CB-Lim from a
12-volt AC source, such as from the usual
12-volt heater transformer winding of a CB
rig. A simple bridge rectifier is connected
into the rig’s heater winding; the output of
which is filtered by a simple R-C pi-section
filter. The low current consumption (5 ma.)
of the CB-Lim makes filtering an easy task.
Of course, a standard 12.6 volt filament
transformer can be used . . . a typical unit
being the Allied #64-G-136 filament trans-
former.

Installations in autos demand that the car’s
battery’s positive terminal be connected to
ground. If this is not the case in your car,
then a 12-volt dry cell power supply will be
required.

Well, there you have the CB-Lim. The
small $$ and amount of time spent on its
construction will be more than justified by
the increased operating pleasure you will re-
ceive from your ham or CB rig. u
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RAISING

If you are the kind that flunked out of medi-

cal school and like to work with your hands,
then robot raising may be your calling. Above,
Viennese engineer and teacher Klaus Scholz
prods past the backbone of a robot to make
a servo adjustment. The electro-mechanical
men (left) show more dexterity than the
average toddler and create less mischief.

The Electro-Mechanical Man— a Science Fiction dream come true

OME people like to save stamps, others

look to clobber a golf ball on weekends,
but Viennese engineer Klaus Scholz spends
all his spare time building a robot family.
The older robot is 2 years and the younger
one is still in its prenatal stages.

The weird robot characters that appear to
be of science fiction vintage are capable of
performing simple human animations. The
oldest of the two is not as talented as his
budding robot brother who, while still in a
state of partial completion, shows more hu-
man response.

Herr Scholz intends to fit the second in
his family of robots with “organs” of speech

Jung, 1964

and hearing by way of a transistorized
“brain.” Scholz is trying to create a robot
capable of obeying spoken commands and of
“thinking” even if only on a low basic level.
By demonstrating near-human psychological
actions, the inventor believes such a robot
would enable experiments in education, obe-
dience and lying.

Robot 2, called Psychotron by the in-
ventor, already has more sensitive hands than
his brother. Design measurements were made
from human anatomy and arm movements
almost duplicate man’s. If engineer Scholz
can perfect his robots, they may require So-
cial Security numbers.—J. Sienkiewicz
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how
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buy
lape

What tape is best for your
tape recorder? It's better to
trust in brand names than in
those unmarked white boxes

By Ralph Freas

WITH 99 per cent wit and 1 per cent ac-
curacy, magnetic tape has been called
“rusty cellophane.” The reason: much of
the recording tape sold uses a backing of
cellulose acetate (like cellophane) coated
with ferrous oxide particles (like rust). But
the phrase hardly conveys so much as a jot
of the lab precision and close tolerances
needed to produce effective recording tape.
It’s like saying that a loudspeaker—capable
of producing all the tones, timbre, and dy-
namics of a great symphony orchestra—is
a cone of flapping cardboard.

The earliest recording tape used — and
don’t ask me why—a paper backing. It
worked but, from today’s vantage point, it
seems more of an engineering tour de force
than a useable, tough, long-lasting product.
Tape today is all of these things. The back-
ings of acetate and polyester, or Mylar, are
also thin, resistant to temperature and hu-
midity extremes, and extra tough.

Today’s tape buyer must undergo an agony
of choice. His purchase may range anywhere
between a 99-cent bargain in an unlabeled
“white box” (for a 1200-foot reel of 12 mil
acetate) to $7.95 for a name-brand reel of
Y2 mil Mylar—same size reel, but 2400 feet

.- . of extra-strong tape. Between the two ex-
Quclity control by the manufacturer is tremes, the choice is wide and diverse. The
your guarantee for perfection in tapes. buyer will tind “extra play”, “super strong”,

“low print”, and “high output”, in addition
to such proprietory names as Tenzar, Ferro-
Phctos Courtesy Audio Devices, Inc. Sheen, Plus-100X, and the like. Let’s break

72 Rap10-TV EXPERIMENTER

wwWw.americanradiohistorv.com


www.americanradiohistory.com

Tape samples are tested from each production run. Tests, beyond normal listen-
ing are performed automatically by computers that rate the magnetic tape.

down these tape buys into specific categories.

Is it a bargain? Let's first look inside that
“white box” to determine whether it’s the
bargain it seems. “White box” tape can be
many things and you have to buy it with
some reservation. Time was when “white
box” tape could be used only for horsing-
around and never for serious recording. It’s
deficiencies were many. You might open the
box to find curled edges, and rough splices.
This is bad enough but, in addition, such less
obvious faults as flaking oxide, and uneven
coating could also be present. Is that bad?
Frankly, yes.

A rough edge can hold the tape away from'’
the tape head as it moves past during record-
ing and playback; if it doesn’t make even
contact with the head, the sonic results can
be pretty bad. Spliced tape is less of a prob-
lem. If it’s a rough splice, you simply have
to go to the bother of doing the job over.
Flaking oxide can be real trouble. This means
that the binder (a combination of resins and
plasticizers) holding the oxide particles was
poorly formulated or applied. During re-
cording or playback, minute particles of
oxide rub-off and build up on the tape heads.
The more it builds-up, the greater the loss of
frequency response, particularly on the high-
end. The solution to this is a constant clean-
ing of the heads. There are preparations sold
for this purpose.

Uneven coating is the cause of drop-outs.
The drop-out of one data bit in thousands
may seem to you like a small thing. But, in

JUNE, 1964

tape used for instrumentation, it could be
disastrous. Instrumentation tape is used, for
example, on a Cape Canaveral missile shot
and no chances are taken. The missile will
only be shot once; you can’t bring it back
and do it again if some data is Jost.

A lot of the tape that finds its way into
white boxes nowadays is rejected instrumen-
tation tape. It may not be able to meet mili-
tary specs but it may meet yours. After all,
the loss of one data bit in thousands means
‘nothing to you. In this respect, it's a good
buy. It won’t have curled edges and it won't
flake. It’s just not good enough for instru-
mentation.

But there’s another important difference.
The formulation of this tape is special; it has
a specific use and that use is not wide fre-
quency response. On the high-end especially,
the frequency response is not what the pro-
fessional studio or serious audiophile can ex-
pect when they buy a branded and guaran-
teed tape for audio use. A bargain is only.a
bargain if you can use it. If you're going to
do serious recording of important program
material and you have only one chance to
record it, “white box” tape is no bargain. On
the other hand, if you're going to make a re-
cording of, let’s say, a long play disc and you
can correct any deficiencies by re-doing the
job, you can use “white box” tape with im-
punity—and some loss of high frequencies.

Have we dwelt overlong on “bargains in
white boxes”? There’s a reason. Aside from
steering you toward or away from it, we've
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also covered considerable ground in stating
what you should expect in a quality tape.
Quality tape won’t flake, it will have wide
frequency response, the edge will not curl
nor have burrs that lift the tape away from
the recording head.

Thick and thin of it. As previously men-
tioned, there remain differences in branded,
quality tapes. Consider thickness. Acetate
1%2-mils thick can be accommodated in
lengths of 1200 feet on the standard 7-inch
reel used by most home-type recorders. At
7Y2 inches-per-second speed (ips), and re-
cording in one direction, this amount of tape
allows you to record for a half-hour, or a
little more than one side of a 12-inch long
play record. Reverse the reels and record an-
other track to double the recording time to a
full hour. Reducing the thickness of the tape
to a half-mil permits putting as much as
3600-feet of tape on the same 7-inch reel.
Thus, the taper can record three times a
half hour, or an hour and a half, in one di-
rection at 7% ips. Using this tape, recording
in both directions at 1% ips, makes a 12-
hour program possible.

In a very real (reel?) sense, time is money
in tape recording. This is especially so today
when many recordists are taping stereo off-
the-air. Here’s a good example. Suppose,
you’ve recorded a Beethoven symphony on a
1200-foot reel, let’s say, “The Eroica.” This
takes up about 48 minutes of tape. Alright,
you have [2 minutes left. What’ll you do
with it? If it reposes on that reel, it’s a waste.
But if, on the following night, your local
stereo-FM station is airing Mozart’s Sym-

Careful visual checking by trained inspectors

at the Audio Devices, Inc. production plant

phony No. 23 in D, you could use that tail-
end of tape nicely. The Mozart work takes
about 9 minutes. Both works will fit on a
1200-foot reel of 112 -mil acetate.

On the other hand, the Metopera broad-
cast might be sending Wagner’s Die Meister-
singer over the air. Which tape should you
use? This work, in its entirety, goes on for
about 4 hours and 20 minutes. You’ll need
two 2400 foot reels of ¥2 mil tape. Get the
idea?

These times, incidentally, are not arbi-
trary or pulled out-of-the-air. They are taken

Tape running times are for standard one-track recording or playing in
both directions. For running in one direction only, divide the time in
half. For dual track recording in both directions, double the time.

Type Reel
of Size Length
Tape (Inches) (Feet) 1% i.p.s. 3% i.p.s. 7V, i.p.s.
. 3 150 30 minutes 15 minutes 7Y% minutes
1.5 Mil 5 600 2 hours 1 hour 30 minutes
Acetate 7 1200 4 hours 2 hours 1 hour

10%, 2400 8 hours 4 hours 2 hours

. 3 225 48 minutes 24 minutes 12 minutes

1.0 Mil 5 900 3 hours 1v4 hours 45 minutes
Acetate 7 1800 6 hours 3 hours 1% hours
10V, 3600 12 hours 6 hours 3 hours

3 225 48 minutes 24 minutes 12 minutes

1.0 mil 5 900 3 hours 1Y% hours 45 minutes
Mylar 7 1800 6 hours § hours 1Y, hours
10V 3600 12 hours 6 hours 3 hours

3 300 1 hour 30 minutes 15 minutes

0.5 Mil 3V 600 2 hours 1 hour 30 minutes
Mylar 5 1200 4 hours 2 hours 1 hour
tensilized 7 2400 8 hours 4 hours 2 hours
10, 4800 16 hours 8 hours 4 hours

L waany americanradiaghistory com
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insures high quality tape products. Here,
101,” professional reels pass by inspectors.

from a very handy little booklet called “Time
Table for the Classical Repertoire,” produced
by a chain of New York high fidelity stores
called Audio Exchange. Price of the booklet
is $2.75.

Tape strength. How strong is tape? Is,
for example, 12-mil acetate much stronger
than Y -mil polyester? Yes. The breaking
strength of ¥2-mil Mylar, for example, is 29
pounds (at 75 degrees F., and 90 per cent
humidity) whereas the breaking strength of
114 -mil acetate is 41 pounds. Tempered, or
tensilized, Mylar has double the strength of
ordinary Y2-mil Mylar.

The breaking strength of tape is important
and so is the yield strength. This is the point
at which tape will begin to stretch. Stretch-
ing can change the frequency response of the
tape and, since, unlike a break, stretching
can go unnoticed, it is rather more serious.
The weakest tape, in both respects, is ¥2-mil
Mylar. The strongest is 1¥2-mil Mylar. From
all of this it follows, that the most desirable
tape from the point of view of long playing
time and high strength factor is Tensilized
Mylar. It is also the most expensive. A good
compromise would seem to be 1-mil Mylar
with 1800-feet on a 7-inch reel list-priced at
about $4.95.

Print through. Another function of tape
thickness is “print through” and its preven-
tion. This simply means the ability of a re-
corded signal to be induced onto the layers
—top and bottom—of tape on the wound

JUNE, 1964

Magnetic tape found in white boxes may

be suitable audio tape even though the

tapes were rejected for missile applications.
B SRR % :

e i o

reel. If the recording was made at high vol-
ume, the strength of the magnetic field on
that portion of the tape is relatively high. It
can print-through to the next layers of tape
and be heard as an “echo” when the record-
ing is played. It can be annoying.

Print through increases with the length of
time the tape is stored (wound), the temper-
ature (it increases with a rise in tempera-
ture), and tape thickness. The thinner the
base material, the greater the print-through.

Tape Care. Tape will wind more evenly
if wound at slow speed. This is no problem
if a tape is played both ways; it rewinds dur-
ing use. If played only one way, let it rewind
slowly.

If you live in an area that is subject to
extremes of humidity and temperature, pro-
tect your tapes against them. Let a tape re-
main at room temperature for a while before
playing. Seal the tape in a metal container in
very moist areas. Mylar, by the way, has
high resistance to even the highest humidity.
Keep tape boxed to protect it from dust and
grit. If stored for a long time, rewind it occa-
sionally.

If simple care is taken, tape will last for
an indefinite time and lose very little of their
original fidelity. L
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Now you can buiid a 21-inch
Color TV from a Heathkit—
Featuring a built-in color
dot generator, preassembled
and prealigned critical cir-
cuits, degaussing coil and

foolproof instruction manual

WHO could have imagined five years
ago that a color television receiver
would be available to the public in kit
form? And that anyone with some hand tools
and soldering iron can assemble a 27-tube
project without prior TV or kit-building ex-
perience? The Heath Company of Benton
Harbor, Michigan did and are now offering
a color TV kit at competitive prices, too.

Putting it together. All critical circuits
in the color TV are furnished preassembled
and pretested, and all the circuit units (sub-
assemblies) are designed to keep the chassis
unusually neat and clutter-free. The pre-
assembled units include the VHF tuner, the
UHF tuner, the horizontal output and high
voltage circuits, a circuit board that includes
the IF amplifiers and sound detector, and
the color convergence circuit board. Almost
all the circuits assembled are designed into
two circuit boards—the color and the sound-
sync.

Once all the units are installed on the
chassis, a pre-laced multiconductor cable
made at the factory is fitted around and
between the circuit units. Carefully follow-
ing the instructions, the color-coded wires

Rap10-TV EXPERIMENTER
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Here are two views of the Heath color TV
receiver showing just about every part in

soldered into place interconnect about 95
percent of the receivers tie points. Mistakes
are practically impossible and the finished
wiring job resembles carefully laid-out mili-
tary equipment. Gone is the rat’s nest of
wires found in many commercial black and
white TV receivers.

The elapsed construction time claimed by
Heath is 25 hours. Rapio-TV EXPERI-
MENTER found this time ta be 22 hours
including adjustments.

Power ON. After all preliminary steps
are completed as detailed in the spiral-bound
manual, power is applied and TV broadcast
images were seen on the picture tube. Unlike
black and white sets, there will be three
images, one for each color—red, blue, and
green. Now comes the color convergence
adjustments. A degaussing coil supplied with
the kit and color dot generator circuit built
into the color TV receiver enables the kit
builder to adjust the color picture to equal

(Continued on page 106)

Jung, 1964
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like a black & white unit
the deflection coil.

looks
you

kit. |t

until examine

Here is the complete chassis just prior
1o installation. Celor adjustment controls
are numerous hut simple tc wse properly.

Assembly wos speeded up by cutting two
legs from 1" wood moulding and polting to
the side of the chassis. Other side of
thassis rests on top of high voltage cage.

____ uywawwamericanradiohistorv.com

11


www.americanradiohistory.com

78

THIS
ANTENNA'’S
MADE OF
PAINT!

You may get best reception with

anantenna painted on awindow
By B. G. Waterman

How often the poor city dweller is
plagued with orders from the landlord
that no antenna shall be erected on the roof!
The landlord insists that any visitors to his
roof will have a clear, unobstructed view of
all the other roofs in the neighborhood-—all
decorated with antennas!

As most metropolitan areas consist of
apartments, it is in the city that this problem
most often arises. Fortunately, the city
dweller also has an advantage in that the
transmitter for the local TV or FM station
is nearby and offers strong signal character-
istics to work with. City folks usually de-
pend on an indoor antenna of some sort—
“rabbit ears” for television, and an under-
the-carpet antenna for FM. But there’s a
novel and usually more satisfactory alterna-
tive for both these systems: the paint-on
antenna.

A painted antenna can be used where you
have a window facing the transmitter’s an-
tenna. For VHF television (channels 2 to

EOTH VHF-TV and FM antennas of conductive
silver paint use folded dipole configuration.

...’s;’:"s'w;“‘
-'&Mg“ B
e MASKING TAPE is used to
“box in” configuration of
paint-on antenna on win-
dow. Then clear dope is
applied, and a coating of
conductive paint. Tape is re-
moved when paint dries.

ENDS of twin lead from TV
are stripped of insulation,
then fanned out and laid
against base of painted
conductors where they are
bonded with liberal dabs
of conductive silver paint.

Rap10-TV EXPERIMENTER
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WIRE LEADS
TO TV SET

UHF-TV BOW- TIE ANTENNA

HERE are the dimensions and cor-
rect configurations for the three
paint-on antennas described; an-
other on-the-window antenna—
made of aluminum sensing tape—
is described in accompanying text.

13) and for FM frequencies, a folded dipole
configuration is best. UHF-TV takes a dif-
ferent type, described later.

First clean the window thoroughly with a
wax-free glass cleaner such as Windex. Now
use masking tape to “box in” the shape of
the antenna on the window so that the con-
ductive area of the antenna, when painted,
will be at least ¥4 inch wide. Remember to
allow for the lead wire connections by taping
from the dipole down to the sill. With the
masking tape in place, use clear model-air-
plane dope to paint in the conductor area.
This preliminary doping provides an insu-
lated base for the conductor. Allow at least
two hours for the dope to dry, then liberally
paint on conductive silver paint, applying it
in a continuous unbroken path. When dry,
use a razor blade with a straightedge along
the borders of the antenna to facilitate peel-
ing the tape away. What will remain on the
window is the painted antenna and a pair of
conductive leads on the window sill. It’s best
to cover the silver paint with some clear dope
to prevent scratch breaks.

To attach the twin lead, first strip about
14 inch of insulation from the end of each
TV conductor. Then, instead of twisting the
conductors as is normally done, fan them
out. Use tape to anchor firmly the twin lead
so that the fanned-out conductors rest
against the base of the painted conductors.
Now generously swab more conductive paint
over these connections to form a positive
contact between them. When the assembly

JunEg, 1964
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VHF-TV ANTENNA

has dried, paint over the whole thing with
some more clear dope to protect the antenna.
Connect the other ends of the twin lead to
your set, then turn on the set and check the
picture for snow and ghosts.

Another method for installing an on-the-
window antenna is to use aluminum sensing
tape instead of paint. This tape comes in
about a 3/16-inch width. Following the
same antenna configurations, simply press
the tape in place. The only trouble with this
tape is that the adhesive is not conductive,
and you must either fold in some pretty
fancy corners or else use a dab of silver
conductive paint at each joint to keep the
path continuous.

The bow-tie configuration is used for the
UHF paint-on antenna . . . just follow the
diagram. Also, this type can be much im-
proved by the addition of a reflector—which
you probably have right at hand: your Vene-
tian blind. Simply lower the blind and close
it. Then prop it out until it is about two
inches from the antenna. This should pro-
vide optimum reception, but experiment by
moving it closer to or further from the an-
tenna. Once it’s set for best reception, meas-
ure the distance and prop it in place. Now
try opening and closing the blind. You will
notice an additional change in picture qual-
ity, and you can effectively “tune” the an-
tenna in this manner for best reception.

When you decide to move, any of these
antennas are easily stripped off the windows
with a razor blade. n
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If you don’t pamper your records, plain ordinary household

dust and grime will drown your music in snap, crackle and pops.

By Hans Fantel
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Y ou plunk down five bucks for a stereo LP record. Presumably
you like the music so much that you want to have it for keeps.
But how long will it last? And how good will' it sound after the
first few plays?

A pampered record will sound almost as lush after the 200th
playing as the first. But a neglected record literally bites the dust
after only twenty spins or so. In short, by proper handling of your
records you can make them last at least ten times longer. So you
get ten times your money’s worth out of them. And if a record
you are really fond of is irreplaceable, lengthening its life means
something beyond dollars and cents.

Dust. Plain ordinary household dust is the most vicious record
killer. It's downright pathetic to spend money and effort in build-
ing fancy sound systems with low distortion and then spoil the
whole effect by slapping on a record full of wheezy surface noise
and screechy as an owl.

The irony is that the better your equipment, the worse it sounds
with dirty discs. Components that coax the subtlest whisp of
music from the record groove just as faithfully render every
screech and scratch. Stereo, by the way, puts a double hex on
dirt; if the stylus is thrown off course by dust particles in the
groove, it responds two ways to the detour—both vertically and
laterally: twice the noise from every dust grain. What’s worse,
you're feeding in all this noise and distortion right at the signal
source. It gets amplified along with the music, and no filtering
later on in the system can entirely remove it. (The scratch filters
you find on many high-fidelity amplifiers may cut down dust-
caused surface noise, but they also clip off quite a bit of the high-
frequency range that is the hallmark of lifelike sound.)

In the Groove. All this fuss about a few specks of dust? Well,
look at the problem from the bottom of the record groove, a zig-
zagging valley whose narrows twists and turns are the shape of
the musical sound waves. The tip of your stereo stylus races along
this crooked path with tremendous force. The downward pressure

Seeing is believing—regular stylus inspection by means of a special stylus
microscope will prevent disc damage due to unsuspected stylus wear.
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sound gets shrill and harsh. Gone is the tonal
gloss, the radiance of sound which record-
ing engineers had so carefully molded into
the grooves. Later playings pile up more
sound-shattering debris—and it acts like a
grinding compound. The process accelerates,
feeding on itself, and your prize records turn
te scrap leng before their time.

Static Electricity. No wonder that sea-
soned hi-fiers firmly hold to the old adage
about cleanliness being next to godliness.
Trouble is that records are about as tricky
te keep dust-free as a blue serge suit. And
for the same reason, static electricity.

Life
Savers
for
Your
Records

of the stylus may be only a fraction of an
ounce. But this weight is concentrated on the
tiny area of the stylus tip, which measures
only .0005 to .0007 inch in radius—about
1/100 the thickness of the average human
hair. Hence the effective force of the stylus
in the groove is equivalent to thousands of
pounds per square inch. Suddenly a dust par-
ticle looms in the path of the stylus, like a
boulder of hard rock with razor-sharp edges.
The stylus crashes against this “rock.” Some-
thing evidently has to give. Inevitably, it’s
the soft vinyl groove in which the rock be-
comes imbedded like a thorn in flesh.

The sound of this dramatic impact: a tiny
click in your loudspeaker. But thousandfold
repetition, by thousands of dust particles,
spreads a tonal fog over your once-brilliant
record. The waveforms in the grooves be- Sk

come distorted by the imbedded dust; the Atomic particles radiating from a small
Asdiotex 30-002 emitter clipped to tone
arm kills static charges from disc surface.,

Elpha’s *“‘Dust Bug” (below) cleans records
as it plays. Roller resting on LP record
is impregnated with an anti-static fluid.

Rap10-TV EXPERIMENTER
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Dust clings to records with the passion of
a determined lover. You can’t even give it
the brush-off; the lint won’t take a hint. In
fact, brushing merely electrifies the close
relationship between disc and dust by making
the static charge still bigger, and they cleave
even more closely to each other. The record
literally has to be tricked out of this fatal
misalliance.

One way of doing this is by coating the
disc with a thin silicone film which neutral-
izes the static charge. The film can be wiped
on with a velvet pad or a soft cloth moistened

RECORD CARE TIMETABLE

When What to do

Before each
play

Clean record with special
brush, pad, or other cleaning
device.

Before each Dust off turntable.

playing session

Every 10 play- | Inspect metal-tip stylus with

ing hours microscope.

Every 40 play- |Inspect sapphire-tip stylus
ing hours with microscope.

Every 1000 Inspect diamond-tip stylus

playing hours with microscope.

Every month Remove accumulated grit and
grime from stylus tip. (Cau-
tion: do not bend stylus shank!)

Check tone arm spring or
counterweight adjustment for
correct stylus pressure, (Use
stylus pressure gauge.)

Every 2 months

Check turntable leveling with
liquid level, Use shims or
screw-type turntable feet to
correct any tilt.

Every 3 months

Every 6 months | Re-apply a small amount of
anti-static fluid to frequently
played records {uniess atomic

radiation destaticizerisused).

Blow out record jackets and
envelopes to prevent dust ac-
cumulation in them.

Launder records with cold
water and mild detergent—
drip-dry.

Every 12 months

JUNE, 1964

with silicone fluid, which simultaneously
neutralizes the static and cleans the record.
Or the film can be sprayed on from an aero-
sol pressure can before cleaning. Both kinds
of record cleaning kits are available at most
audio dealers. Some of the anti-static sprays
leave a residue that gums up the grooves and
clogs the stylus. For that reason, sprays
should be applied sparingly. You are less
likely to run into this kind of trouble with
liquids applied by means of a pad.

Even the formidable powers of atomic ra-
diation have been invoked to sunder the illicit
union between disc and dust. High fidelity
claims the honor of having pioneered the first
(and still the only) household use of atomic
particles. It takes the form of a small piece
of radioactive isotope clipped to the tone
arm. The radiation from this particle emitter
is too weak to cause any health risk, but it
jonizes the record and thus dispels the static
charge that holds dust to the record surface.
After several playings with the atomic gismo,
you can simply flick the dust from the record
with a soft brush. Since the isotope remains
radioactive for several thousand years, you
needn’t worry about its wearing out—this
makes it a “best buy.”

No Paws. Aside from cleaning and de-
staticizing your records, the most effective
record life-saver is careful handling. Basi-
cally this means a hands-off policy.

It would be crude to refer to your delicate
digits as greasy paws, but the fact remains

. and so does an oil film every time you
touch the record. This film gathers dust that
turns to grime. Keeping your fingers off the
grooved part of the record is the best kind
of “grime prevention.” Hold a record by
supporting it beneath the label with your
middle and index fingers while steadying it
by keeping your thumb against the record
rim.

Tips. Other hints for your anti-dust cam-
paign:

e o e Move the record cleaning cloth or
brush only in the direction of the
record grooves, not across them.
Otherwise you mar the groove walls.
A camel’s hair brush about three
inches wide, like those used by pho-
tographers to dust off their nega-
tives, is handy for flicking dust from
the grooves. The bristles are so soft
that they won’t scratch the record.

e e e Records should be dusted off before
every spin—even brand-new records
before the first play. They often

waww americanradiohistory. com
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LIFE SAVERS FOR YOUR RECORDS

Make and Descripfion Price Audiotex Model 30-220, Gram-cali-
brated. $2.80
Record Cleaning Devices Audiotex 30-222. 1-10 gram cali-
bration (less sensitive to light forces
Audiotex “Dust Bug"” (cleans records than Model 30-220). $1.65
as they play; automatically applies
anti-static fluid). $9.60 Garrard SPG-3. Calibrated at Va-
gram intervals. $2.95
Elpa “Dust Bug" (cleans records as
they play; automatically applies anti- Robins $G-2. Range 4-8 grams. $1.25
static fluid). $6.00
bl i
Elpa Parastatik Disc Preener (velvet Turntable Leveling Sets
cleaning roll, wick-fed with anti-static
fluid) $3.00 Audiotex 30-226. Four adjustable
feet with level. $3.25
RobinsRB-88 Clean-Sweep camel'shair .
brush sweeps dust from entire tracking Audiotex 30-224 (level only). $2.50
surface with each turn of the record.[ $5.95
Robins ESK-4 Four adjustable feet
Grado “Dustat” cleaning brush on ad- with liquid level. $3.50
justable stand (cleans record as it .
plays, leaks off static charge). $6.95 Robins TL-R2 (level oniy). $2.50
Atomic Radiation Static Eliminator Turntable Covers
Audiotex Model 30-002 particle ra- Audiotex plastic covers (assorted
diation source (clips to tone arm, de- sizes). $2.50
staticizes records as they play). $3.95
Robins rigid collapsible cover. $4.95
Record Cleaning Fiuids
Record Envelopes
Audiotex 30-010 (liquid in bottle,
with applicator pad). $2.00 Polyethylene record storage bags for
10” or 12" records (pack of 5). $0.49
Lektrostat record cleaning kit (anti-
static fluid and velvet applicator and .
cleaning pad). $2.00 Record Cleaning Cloths
Robins ESK-6 (fluid, applicator mitt, Auc:.ﬂofe).( 3'0"022 (irppregnafed with
and foam pad for cleaning applicator} | $2.00 anti-static silicone fluid). $1.26
. . Fidelitone No. 641 cloth (impregnated
Anh-stahc\ Sprays with anti-static fluid). $1.00
Audiotex 30-007 gerosol can. $1.69 Robins JC-1 anti-static cleaning cloth. | $1.00
Fidelitone “Lubri-Stat” in aerosol . .
spray can. $1.50 Stylus Inspection Microscopes
Styl G Audiotex Model 30-218; magnifica-
tylus Pressure Gauges tion 50x, adjustable focus. $2.50
Acoustic Research stylus pressure Robins MX-T. Magnification 40x, ad-
gauge (counterweighted arm balance; justable focus. $2.50
obtainable only by direct order from
manufacturer). $1.00 Same as above with fixed focus. $1.50

Rap1o-TV EXPERIMENTER
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Manufacturers’
Addresses
Acoustic Research, Inc.
24 Thorndike Street
Cambridge, Mass.

Avudiotex Mfg. Co.
400 South Wyman Street
Rockford, tIl.

Elpa Marketing
Industries

Cecil Watts Division

New Hyde Park, N. Y.

The Lektrostat
Corporation

845 Edgewater Road

New York 59, N. Y.

Fidelitone Audio
Products Division

6415 Ravenswood Ave.

Chicago 26, lll.

Garrard-British
Industries Corp.

80 Shore Road

Port Washington, N. Y.

Grado Llaboratories, Inc.
4614 Seventh Avenve
Brooklyn 20, N. Y.

Robins Industries Corp.
15-58 127th Street
Flushing 56, N. Y.

pick up dust from their jackets, and
once this dust gets ground in by the
stylus, it can never be completely
removed or washed away with water.
If a record has become really dirty,
launder it. Wash it with cold tap
water, detergent, and a cellulose
sponge. Then let it drip-dry.

Put your records back in their jack-
ets immediately after playing. Don’t
leave them lying around naked on
dusty shelves, sofa pillows or other
such convenient parking places.
Squeeze the record jacket when you
slide records in or out so that the
cardboard sides buckle outward.
That way the record can move free-
ly in the envelope without being
scratched.

Don’t put a clean record on a dusty
turntable. Unless your turntable is
built into a cabinet, keep it covered
when it’s not in use.

Pickup Clean-up. Also include your stylus
in your cleanup campaign. Dirt—plain or
otherwise—comes as natural to a stereo stylus
as to a pig: it just digs it up. But while pork
is none the worse for the experience, it’s fatal
to fidelity. During the play of a single 12-
inch side, the stylus literally sweeps up about
2Y, miles of groove—the curviest, nookiest
dust catcher you ever saw. Dirt mounts in
miniature heaps on the stylus and tends to
derail it from the curvey stereo track. Use
a stylus brush occasionally to sweep those
tiny dust balls off the stylus. Do it gently.
Above all, don’t ever drag your finger across
the stylus tip to wipe it off, the way the old-
timers used to do in pre-stereo days. In the

(Continued on page 103)
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Four screw-type feet attach to bottom of
turntable base. Each leg is adjusted until
the base does not wobble and bubble level
placed on turntable indicates that it's level.

Stylus pressure gauge helps make correct
tone arm tracking pressure adjustment.
This adjustment prevents rapid record and
stylus wear due to excessive pressure.

keep dust from

turntable
accumulating on your unit when not in use.

Plastic covers
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10-2
CHECKER

New Knight-Kit test instrument
rates your Citizens Band gear

Knight-Kit Ten-2 CB Checker

WAL oo aricanyradiohictan, oo

S ANY seasoned CB’er knows, Ten-2
means ‘“receiving well.”” It also
describes Knight-Kit's new CB checker; a
test instrument capable of ten different
tune-up, troubleshooting and test functions.
The kit measures all important operating
characteristics—modulation, power output,
field strength and antenna standing-wave
ratio (SWR). It'll help troubleshoot trans-
mitter and receiver, too, with a built-in signal
generator and monitor. For the CB’er who
wants to convert to ham radio at some future
date, there’s a code-practice oscillator ready
for a key and headset.

Constructing. The Ten-2 kit takes about
ten hours. The job is eased by several tech-
niques used by Knight-Kit in their parts-
packaging approach. There’s no need to fum-
ble for the right resistor in a pile of a dozen
or more; just pluck it off a card according
to number. And leads are pre-cut to length
and stripped at the factory. Solder and a
nut-starting tool are also included.

Most care in construction centers around
a big selector switch, which is the secret of
the Kit’s versatility. The heart of the circuit—
two transistors and several diodes—is actual-
ly simple. But as the selector is switched, it
reconnects the circuit in complex fashion in
order to provide numerous functions. Thus
the switch has plenty of solder connections
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and wir‘ing which must be accurate. Slipshod
work here will cause short-circuits or dam-
age to switch contacts. Just be sure to follow
the instruction manual closely—it clearly ex-
plains and shows how the job must be done.

Another area of caution concerns the
semiconductors, the two transistors and sev-
eral crystal diodes. Excessive heat can ruin
them. There’s no problem with the transis-
tors, they plug into sockets, but diodes must
be handled carefully while soldering. The
manual recommends grasping the diode lead
with a long-nose pliers while applying heat.
If pliers aren’t handy, use an alligator clip or
a piece of metal against the lead to draw off
excessive heat.

Alignment. Just before the wired kit is
slipped into its carrying case, the first of two
alignment steps is performed. All that’s re-
quired here is a transmit crystal temporarily
borrowed from the CB rig. A specially
shaped alignment tool is supplied. One RF
coil is adjusted while observing the reading
on the front-panel meter. The second coil is
similarly aligned, only now the CB trans-
mitter is energized to provide the reference
signal. Other adjustments include two con-
trols on the rear apron of the chassis which
set up an audio oscillator for the most pleas-
ing tone. The checker is now ready for use.

It’'s in the Book. Any test instrument, of
course, is only as good as the person operat-
ing it. Knight-Kit has anticipated the possi-
bility that the checker will be handled by
CB’ers with little technical or electronic skill.
To head off the problem, a separate, 21-page
operator’s manual is included. It details each
function of the Ten-2 and how to apply it to
a CB system. Let's see what you can do with
the checker in each of its selector-switch
positions:

SWR. Any mismatch between the CB rig
and its antenna system are quickly located
by noting the standing-wave ratio. If the
meter reads higher than “2” chances are the
antenna is damaged or transmission line
shorted or open.

%MOD. +/POWER. This position serves
two functions. The first is percentage modu-
lation. Talk into the CB mike and the meter
indicates when modulation is striking above
or below the desired 100% mark. It can tell
how close to talk into the mike, or reveal
trouble in the transmitter.

The power function measures transmitter
output directly in watts. A reading between 3
and 3.5 watts indicates satisfactory perform-

(Continued on page 105)
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Tune-up tool, supplied with kit, is used
for aligning two coils in the completed
CB rig provides signal for tune-up.

kit.

One function of the Ten-2 is checking
activity of CB crystals. Both standard
and handie-talkie types can be tested.

Here, the Ten-2 CB Checker is connected to
the antenna terminal of the CB rig under

test. One tester can rate your CB gear.
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The

Crystal Ball

JUNE—JULY 1964
By C. M. Stanbury, II
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UMMER is here and DX’ing is at its best.
This season the increased static levels of
June and July will be effectively diminished
by the lowest sunspot activity in eleven years.
19 and 25 meters should be wide open to all
corners of the world during the daytime.
Nighttime will see the increased good recep-
tion on 41-, 49- and 60-meter bands, down
to the high end of the BC band.

To use the table, put your finger on the
region you want to hear and log, move your
finger to the right until it is under the time
you will be listening and lift your finger.
Underneath your pointing digit will be the
short-wave band or bands that will give the
best DX results.

The time in the above propagation predic-
tion table is given in standard time at the

49, 60— »i€d9: 31p|

25 3] —>

eI —
L gy

le— 49, 60—»
L {90)

listener’s location which effectively compen-
sates for diffcrences in propagation charac-
teristics between the east and west coasts
of North America. However, Asia and the
South Pacific stations will generally be re-
ceived stronger in the West while Europe
and Africa will be easy to tune on the east
coast. The short-wave bands in brackets are
given as good second choices.

White’s Radio Log (see page 108) now
lists many new short-wave stations in its
improved Short-Wave Section. You can use
‘the Crystal Ball propagation table to deter-
mine your chances of hearing a given station.
If the station broadcasts on more than one
frequency, you will know which one will
offer the best listening possibilities. Happy
DX’ing.
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De-Bug a Room

It takes a little know-how to stomp on those electronic bugs
By Byron G. Wels

In our April-May issue of Rablo-TV
EXPERIMENTER Wwe ran an interesting
and informative article on “How to Bug
a Room.” Since the first day that issue
hit the newsstands, our office was
swamped with urgent pleas from readers
asking for information on counter-bug-
ging. We were surprised to learn of the
large number of just plain folks who
believe they are being bugged and want
to do something about it. Therefore, we
called on the author to write a sequel
for his story and give some helpful ad-
vice to the bugged. So, if you need some
eavesdropping DDT—read on.

The Editor

T coulLD happen to you! You enter
I some seemingly private confines that are
familiar to you, you relax what might other-
wise be a guarded vigil, and you say and do
things that are not meant for others to hear.

JUNE, 1964

After all, this is your sanctum sanctorum,
whether it’s your home, your bedroom, your
office, or even your telephone. Let’s face it,
we may be saintly in our approach to our
fellow man, but sooner or later, while we
might not make enemies as such, a careful
study will indicate more than one person
who’d like to be “in on” your private con-
versations for one reason or another.

The rules. No place at all is safe, and you
must assume that everything and everybody
is bugged before you start—especially when
you have a secret to keep.

If you should come upon a concealed
microphone in your quarters, the micro-
phone becomes yours. The first instinct is
to smash it with a hammer, and gloat over
the bugger’s loss. While you have every right
to do this, think twice. The mike just might
have a serial number on it, and armed with
this and the manufacturer’s name, you just
might be able to locate the original pur-
chaser, and perhaps even get to the guy who

waany americanradinhistary com
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De-Bug a Room

planted it! See an attorney in this case.

Don’t stop there however. Often, many
bugs are planted in a given room, and one
is usually placed fairly conspicuously too.
This is put there for you to find, destroy,
and feel secure once again. Six or eight
others, more cleverly hidden are waiting to
take your every word.

Play it safe. If you suspect that you are
being bugged, (and you always should) you
can still communicate your wants without
taking any chances. How? Well, there are
several safe ways. .

In familiar quarters be even more on your
guard. When you stop to think how many
people have access to your so-called private
domain, you will begin to see the reason for
this watchfulness. Your home? The mainte-
nance department of an apartment dwelling
is equipped with pass keys. The vendors who
provide you with such services as dry clean-
ing, laundry, fresh eggs, milk, all have access
to your home at one time or another. In
your office, bugging is even simpler. All the
bugger has to do is stay around one night
after you leave. He’s got it made from there
on. Your author once planted a bug in an
office while the subject was seated at his
desk. This subject knew why 1 was there,
and he carefully watched every move I made.
He even smiled guardedly at me when I
crumpled up an empty cigarette pack and
tossed it into his waste basket and then
grubbed a smoke from him! The bug? It
was in the “empty” cigarette pack, and his
waste basket proceeded to relay his messages
for the remainder of the cay.

You can’t win. Or can you? If you are
able to, arrange for important meetings at
the very last minute, and try to choose a
place with a high level of ambient noise.
Unfortunately for buggers, a hidden micro-
phone needs all the sound it can get in order
to record. If the local noise level is high,
and you keep your voice down, the bugger
will record' nothing but noise. By setting up
meeting places at the very last minute, you
avoid the possibility of walking into a pre-
bugged set-up. People can be bugged as well.
A hidden pocket tape recorder is a deadly
weapon of the bugger, who has every legal
right to tape all you say. If he tries to use
this tape for extortion, he’s operating against
the law. However, he can play the tape to
your enemies, and they can, if they wish, use

this information against you, with impunity!

An excellent safety device is a small tran-
sistor radio. Keep this playing at a fairly
high level, and while it may bug your bugger,
it won’t let him record very much either.

Locate the bugs. If you want to, you can
take steps to locate the hidden microphones
and collect them. If nothing else, your
bugger is going to be out a few bucks for
his efforts. As buggers usually charge ex-
horbitant fees for their work, microphones
are considered expendable anyway. How-
ever, if you must find them in order to prove
the point, try these few steps first:

1. Examine all that is familiar first. The
bugger knows that the unfamiliar in familiar
surroundings will tip his hand, so he resorts
to disguising his mikes in what objects are
in the room.

2. Look for lead-wires. While many ex-
perts prefer the more modern wireless micro-
phones, others still rely on wired mikes.
Examine surfaces under tables minutely and
with bright light for signs of recent work.

3. Check borders and edges. It’s an easy
matter to run a fine wire through a carpet,
but the edge of the carpet will give it all
away if you examine this for wires that
shouldn’t be. See that no additional wires
extend from your baseboard junction box of
your telephone.

4. Make sure everything works. A radio
or TV set is a natural for hiding a bug, as
many of the components in such devices can
be reworked easily into amplifier circuits,
with their own loudspeakers operating as
mikes.

5. Keep some counterbugging apparatus
handy, and know how and when to use it.

Counterbugs. Of the many types of micro-
phone units a bugger has available, the most
sensitive is the magnetic type. The carbon
and the ceramic are almost useless in this
sort of work, and all you need is a device
called a “stud finder,” available in most
lumber yards. This has a magnet mounted
on an off-center set plastic finger. When you
pass it over a wall, and a stud is in the wall,
this thing jumps up, as the nail holding the
stud attracts it. When it comes in proximity
to a hidden magnet, (such as in a magnetic
mike) it goes really wild. Instructions come
with the gadget.

To locate the radio-type (or wireless)
microphones, a handy investment is a piece
of test equipment known as a grid-dipper.

(Continued on page 105)
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ttle More Than DX

The hottest thing in short-wave listening—folk music and an

occasional clandestine station—as demonstrated in this tale

RA and I got out of the drive-in a few

minutes after midnight, 0006 EDST to
be exact—I keep the dashboard clock right
on. We took the back way home, quiet coun-
try road. This a perfect summer night and
you’d never know the QRN laden city was
only a few miles away, with crickets in the
ditches and a soft breeze. It contrasted like
the devil with the drive-in’s double shock-
and-espionage bill.

I switched on the car radio and put my
short-wave converter into the circuit. A
homebrew job with one tube.

Ora gave me a look. “Are you going to
listen to music or DX?” I hesitated. “Both.”
I let the rig warm up on a Latin American,
wild rhythms and all, but had to put it back
on frequency every few seconds.

“Uh huh, you got a tip from Marshal
Elroy.” The rest of it was under her breath
and I don’t really think she intended me to
hear—but I've got DX’ers ears.

For me Marshal means DX. He started in
the 20’s with a crystal set and so far as I
know Marshal was never interested in any-
thing else, not even in girls. Marshal’s spe-
cialty is pirate stations, secret short-wave
clandestine transmitters all over the world.
He’s logged all the regulars like Radio Liber-
tad, R. Free Russia and R. Teje Iran. Mar-
shal even has QSL’s from some most never
even heard of, for example The Voice of the
White Tower somewhere in the Andes moun-
tains, and Radio Iron aboard a ship near the
island of Bimini off Florida’s Atlantic coast.
These were operated by secret societies who
used them to transmit messages and orders to
their members. Marshal told me he never
actually joined any of these groups but some-
how he always got them to verify.

By 12:15 on the clock when the station
identified as Radio Cuzco in Peru, my re-
ceiver had stopped drifting. This put me
around 6250 kc, just above the 49-meter

By C. M. Stanbury II

June, 1964
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band. I tuned intlo this band for 4VB Radio
Commerce, Port au Prince at 5983 kc.
Found it. 4VB play a Haitian tune at the
moment. 1 looked at Ora. “You don’t mind
listening to this, do you?”

Wary. “Is that your DX?”

“No. It's supposed to come on the same
frequency at 12:25.”

Ora moved her shoulders in time with the
music. “At least this station is saying some-
thing.” The only thing Ora likes about Short
Wave was the folk music. It's just like
Hootenanny on TV; better 1 guess because
you hear a lot more different kinds, things
that never get on television. Sometimes, when
Ora is in the mood, we sit and listen to it
from all over the World. From Radio Con-
akry in West Africa, Leopoldville, Kol Israel,
Radio Thailand, and all you could ever want
from Latin America. At home I have some
folk music type QSL’s including my favorite
from TIDCR Costa Rica. A color reproduc-
tion in candle light shades. Two spanish cats
with guitar, marimba and sombreros. A pair
of lovers listening, holding hands, and the
she in the pic looked a little like Ora.

Except for country and western, Marshal
hated folk music. He always said it reminded
him of the city.

With Haitian records, 4VB mixed pieces
from Africa and some American blues tunes.
That’s folk music too you know.

The station I wanted to hear had been on
11690 kc. a week before playing “Washing-
ton Square” over and over. Marshal said it
was Radio Iron transmitting a coded message
and to give him my report. He knew where
to send it for a verification. 1 got the QSL
all right, but this morning he told me Radio
Iron would have a message for me at 25
minutes past midnight on 5983 kc. This more
or less shook me up but I'm too much of a
DXer not to listen in.

The road dipped but reception continued
perfect. My converter uses a high-Q circuit
cutting off QRM 5 kc. either side of the fre-
quency. This doesn’t exactly make it hi-fi but
then short wave is never hi-fi. And folk music
doesn’t need hi-fi anyway. We started up a
hill and that jamming intended for R. Free
Europe faded in. A second later RFE itself
on 5985 produced a 2 kc. heterodyne whistle.

“How long is that noise going to last?”
She pointed to the radio. I shook my head.
“I don’t know myself.”

Ora looked out the window away from me,
sulked.

With my DX ears I could make out the

A\

words of a blues through the noise. Just then
Radio Commerce came in clear as I nosed
to the top of a small hill. T parked here.

Ora still didn't look at me.

“This is the best spot to try for that DX
station 1 want to hear.” A moment of silence
except for 4VB now working on some
calypso with steel drums. “If Radio Iron
doesn’t show pretty quick we’ll forget it.”

Back to the blues with Bobby Bland flow-
ing through “Leave it like it is, take it where
you find it, that's the way love is.” Ora sang
along, needling me. I reached out and tried
to put one arm around her, she moved away
from me. “You’d better take care of your
own business, with the radio.” Saucy.

Tempted to turn it off but a carrier came
on, completely erased the Haitian.

“This is Radio Iron with a message, and a
warning for C.L.U.”

Those are my initials.

“You are hereby recruited into the service
of the Society of Iron.” The voice deep and

A\

echoing. ““You will now serve us and obey
our orders. That woman with you is an un-
desirable. You will not see her again.”

Ora sucked in her breath. “What is it?”
Her hands were shaking.

Shook my head. “Don’t know.”

A scream transmitted. “If you disobey this
order, we will. . . .” Radio Iron left the
air abruptly.

We waited for it to come back but even
4VB had faded out.

“Marshal told you about it, drive over to
his place.” Her voice an octave above her
normal screech.

I hesitated.

“Come on, man start your motor.” Ora
twisted a little evening purse in her hands.

I obeyed. We reached the highway where
it swung south toward the outskirts of Michi-
gantown and Marshal’s old farm house long
since deprived of it’s orchards and pastures.
Marshal hung on there even though the city
virtually surrounded him.

(Continued on page 106)
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HOW TO READ

VACUUM
TUBE

DIRECTORIES

By Leo G. Sands

THERE ARE thousands of vacuum tube
types of which more than 1000 are listed
in one of the major mail order electronics
catalogs. Many of these tubes are directly
interchangeable, some are electrically the
same but have a different base or require
differing pin connections. Detailed informa-
tion about these tubes is important to you
if you are an experimenter so you can select
the appropriate tube for your specific appli-
cation. Vacuum tube directories and manuals
will help you decide if one of the tubes you
have on hand can be used in a circuit or not.
Or, if you are repairing a radio, TV, ampli-
fier or other electronic device, you can de-
termine from a tube directory what readily-
available tube can be used as a replacement.

Tube Designations. Some tubes are desig-
nated only by a number, such as 7591 or
6868. Most tubes, however, have a.com-
bination number-letter designation such as
6AKS5, 12AU7 and 35L6GT. Thé first num-
ber usually represents the filament or heater
voltage. The 6AKS, for example, operates
with a nominal filament potential of 6.3
volts, the 12AU7 at 12.6 volts and the 35L6-
GT at 35 volts.

The letter or letters following the first
number identify the tube from others, but
have no specific meaning otherwise. The sec-
ond number tells how many active elements
there are in the tube. The 6AKS has six

JUNE, 1964

With several hundred vacuum

tubes in common use today,
the electronic experimenter
finds the tube directories

his most popular reference.

wnaana ameoricanradiohistarnyz . com,
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HOW TO READ

VACUUM
TUBE

DIRECTORIES

elements, but only five are brought out
separately to the pin connections. They in-
clude the heater, cathode, control grid,
screen grid and plate. The suppressor grid is
connected internally to the cathode.and is not
counted as a separate active element.

The letters following the second number
usually define particular features. The letter
G generally describes a tube with a glass
bulb and an octal base. The letters GT gen-
erally indicate that the tube has a smaller

bulb than one with only the letter G. Usually-

GT designates a tube with a T-9 size bulb
and an octal base.

When the last letter is X, it generally
means that the tube has a low-loss base and
Y an intermediate loss base. The letter W
or M generally designates a military type
tube. The letter A at the end of 6V6GTA
means that the tube is an improved yersion of
the 6V6GTA and can be used as a replace-
ment for either a 6V6 or 6V6GT. The 17-
DQ6B is an improved version of the 17DQ-
6A, and so on.

While the above is generally true, some
tube designations do not follow exactly the
same concept. To be sure, look up the tube
in a tube directory. |

Early tubes, some of which are kicking
around in junk boxes, might not be listed in
directories and do not use the same designa-
tion formula as a modern type. The UV199
is a filament type triode which fits a four-
prong bayonet socket. The UX199 has the
same characteristics but fits today’s standard
four-prong socket. The WD-11 requires a
special socket whereas a WD-12 and a WX-
12 fit a standard four-prong socket. Some
early tubes have numbers only, such as 24,
26, 27, 80, 81, etc., all of which differ widely.

Tubes with the same type designation ex-
cept for the first numeral or numerals are
sometimes identical or closely related except
for filament or heater voltage as for example
6SL7GT and 12SL7GT, 6V6GT and 126V-
6GT, 25L6GT and 50L6GT.

Tube Terms. In order to use any of the

JUNE, 1964

several available tube directories and manu-
als, it is necessary to understand the mean-
ings of the technical terms used to identify
tube characteristics which are described be-
low. Commonly used abbreviations with
their definitions used for these terms are
listed in the following table. If you are not
familiar with some of the terms and need
detailed information, look in the front sec-
tion of the RCA Receiving Tube Manual.
Here is a condensed course on vacuum tubes
that everyone should glance through every
so often. If more help is needed, a detailed
text such as 50 Vacuum Tube Circuits For
the Electronics Experimenter by Julian M.
Sienkiewicz should be consulted.

Tube Directories. Tube information is
published in the form of tables as shown in
Fig. 1 and, in some directories, one or more
pages are devoted to describing a single tube.
A typical tube description is illustrated in
Fig. 2.

The table given in Fig. 1 has 24 columns, -

all of which are not applicable to all tube
types. The extreme left and right columns
are the same and contain the tube type desig-
nations. The first type listed is a 117Z3 tube.
Without looking further, it can be deter-
mined from the type designation that the
tube filament is intended to operate at a
nominal 117 volts, since the number “117”
indicates the filament voltage. The letter “Z”
following the number “117” is often used to
designate a recrifier tube. Other letters are
also used to designate rectifier tubes. The
number “3” indicates that the tube has three
active elements (heater, cathode, plate).

The second column from the left is headed
“description” and the 117Z3 tube is listed as
a diode. The third and fourth columns list
the filament requirements, 117 volts at 0.04
amperes. The fifth column indicates that the
tube employs an indirectly heated cathode.

The sixth column indicates that the 117Z3
tube is intended for application as a half-
wave rectifier. The 7th through 16th col-
umns are blanketed by one statement “Peak
Plate Current per Plate: 540 Ma.” This
means that under typical operating condi-
tions, peak plate current of more than 0.5
ampere (540 ma) can be handled.

The 17th column indicates that the maxi-
mum AC voltage that can be applied to the
tube plate under typical operating condi-
tions is 117 volts RMS and the 18th column
indicates that the peak inverse plate voltage
is 330 volts. The peak inverse voltage across
a rectifier tube in a half-wave rectifier cir-

P
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RCA Receiving Tube Manual

“n
HIGH-MU TWIN TRIODE HE
]2 AT 7 Miniature type used as push-pull ”2 T
cathode-drive amplifier or frequency

converter in the FM and television ¢ (&

broadcast bands. Outline 12, OUT-

LINES SECTION. Tube requires
miniature nine-contact socket and may be mounted in any position. Each triode
unit is independent of the other except for the common heater. For typical oper-
ation .as a resistance-coupled amplifier, refer to Chart 10, RESISTANCE-COU-
PLED AMPLIFIER SECTION.

PT2 HM

HEATER ARRANGEMENT Ser.es Parallel
HEATER VOLTAGE (AC/DC) . etiueerninnennsinnenreeeasnnans 12.6 volts
HEATER CURRENT. + .« .0t seesoasnseesoarssacssasocssasssane 0.15 03 ampere

Without With
External Ezternal

DIRECT INTERELECTRODE CAPACITANCES: Shield Shield*
Grid-Drive Operation:
Grid to Plate (Each unit), ............ 1.5 1.5 pnl
Grid to Cathode and Heater (Each unit). . 2.2 . puf
Plate to Cathode and Heater:
Unit No.1. . 0.5 1.2 puf
Unit No.2. < 0.4 1.5 puf
Cathode-Drive Operat
Cathode to Plate (Each unit) ... ... ... 0.2 0.2% pul
Cathode to Grid and Heater (Each unit) 4.6 4.6% s
Plate to Grid and Heater (Each unit). .. 0 1.8 2.6% Bl
Heater to Cathode (Eachunit)....................... ..., 2.4 2.4 puf

4 With external shield connected to cathode of unit under test except as noted.
® With external shield connected to grid of unit under test.
@ With external shield connected to ground.

Maximum Ratings: CLASS A; AMPLIFIER (Each Unit)
1 G TN B T 1506 | Gl T00 o0 000 0000000 B =i o 0 000000 0000000000 300 mux volts
GRID VOLTAGE, Negative bias value. . .........coiiviiiieiiiiiiein, . <50 mazx volts
PLATE DISSIPATION. .ttt ivivvtninarionseroarnssnsnnanse 00000000000 Ot 2.5 max watts
PeEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. ..........oovvviiieinn. ... 90 max volts
Heater positive with respect to cathode. .............. ... 0oL oE 90 max volts

Characteristics:

Plate Supply Voltage. . . .. ..ot iot i e 100 250 volts
Cathode-Bias Resistor. .. ........o.coviiiiiiiiieiai i, 270 200 ohms
Amplification Factor........... Ty R S S S A 60 60

Plate Resistance (APProX.). ... vvivitiiiiorneneeiinioneios 15000 10900 ohms
TransconduclaNnCe i an wme e -na .y $a s 98/ o 30 pasesseesmemres 4000 5500 smhos
Grid Voltage (Approx.) for plate current of 10 pa. ............. -5 =12 volts
Plate Current. ue gom ai a - s w e s g 07 5057 ¢ o matin - o0 Vo PE A 3.7 10 ma

AVERAGE PLATE CHARACTERISTICS
R EACH UNIT

49| — T 1 T

TYPE 12AT7?

Ef=12.6 VOLTS

SERIES HEATER ARRANGEMENT

N
20|

o

&,
v
ko / .
9 A >/ °
2y /

PLATE MILLIAMPERES
n

BV

ol / // ////?y/'h}n/(’o
AL AN L2

o / IJO//ZOO)/ 30?24004/5‘0 600

BLATERVOLTS) 92CM-7056T

Fig. 2. The illustration on this page is taken from the RCA Receiving
Tube Manual. The 12AT7 is a popular high-mu twin triode audio tube.

Rap10-TV EXPERIMENTER
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cuit is around 1.4 times the rms value of the
applied AC plate voltage. When a capacitor
input rectifier circuit is used, the peak in-
verse voltage can be 2.8 times the rms AC
plate voltage, as could be the case when a
11723 tube is used, since 117 X 2.8 = 337.6
volts.

The 19th column indicates that the maxi-
mum output current is 90 ma (0.09 amp)
when the tube is used in a rectifier circuit
employing a condenser input as shown in
Fig. 3.

The tube is a glass miniature type since
the 19th column states that the tube style is
“T-51%%.” The shape and dimensions of the
tube can be determined by referring to tube
outline drawings generally published in tube
directories. The 20th column indicates that
the tube outline drawing is Fig. 5 in this
particular directory.

The 21ist and 22nd columns indicate the
style of tube base and base connections, in
this case, 7-pin miniature and E1A (Electron-
ic Industries Association) base diagram 4CB
which may be found at the center of the top
row of tube base diagrams at the right of the
table. Looking at the base diagram, it can
be seen that the 117Z3 tube has only one
plate, a filament and a cathode, and that only
four of its seven base pins are utilized.

From the above information, it can be
determined that the 117Z3 tube is intended

5
11723
3| 4lle
I oco
1i7 VOLTS . ¢ DC OUTPUT
AC T~ VOLTAGE
Fig. 3. Half-wave rectifier circuit using a

capacitor input filter. The 117Z3 vacuum
tube filament pins can be connected di-
rectly across the power line eliminating
the need for any filament transformer.

JUNE, 1964

for use as a half-wave rectifier capable of
handling a continuous load of 90 ma.

A type 117Z6GT tube is listed in the third
horizontal column. It is indicated in the
sixth column that this tube is also intended
for use in half-wave rectifier circuits. How-
ever, in another tube directory, it is stated
that this tube is also intended for use in volt-
age doubler circuits, as the one shown in
Fig. 3. Only one tube is required since the
11726GT has two plates instead of one. It is
listed as a “double diode” in column 2, and
its basing diagram, referred to as “7Q” in
column 23, shows that it has two plates, two
cathodes and two series-connected filaments
or heaters.

Filament voltage is the same as for the
117Z3 (117 volts) but filament current is
0.075 amperes, almost twice as high, as in-

{
5 [2AT7 C

INPUT ' 1
SIGNAL R Rg,
P e D3 , P
3
L.

i
! Fo
z Epb —
.r ck Ry bb =_
| '—-T
L ——
TYPICAL CASE
Epp Rp Rg Ry Ck [ Eo
300 220K 470K 4200 1.3* 00074® 78
VOLTS ohms ohms ohms  MF MF  VOLTS PEAK

Fig. 4. The schematic diagram above is for
a typical resistance-coupled amplifier cir-
cuit using one triode section of a twin-
triode 12AT7 vacuum tube. One set of typical
values for circuit constants are given be-
low the diagram. Capacitors should be
valued at next highest rating available.

dicated in columns 3 and 4. The RMS and
peak inverse plate voltages listed in columns
17, 18 and 19 are for each of the two diode
sections. The tube style is a T-9, a small
glass, octal-based tube, whose outline is
shown in Fig. 35 of the same tube directory.
The octal base has seven pins instead of the
usual eight, but fits standard 8-prong octal
sockets.

The above tubes are diodes which can be
used as rectifiers in a power supply or in
almost any circuit calling for a diode where
the voltage and current ratings are not ex-
ceeded. More on ratings later.

Now let’s look at a triode. Near the bot-
tom of Fig. 1 is listed the type 9002 tubc.

(Continued on page 127)
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SLIM-LINE SPEAKER KIT
pays fat rewards

lF Yyou have had the sad experience of
squeezing a 4- x 5- x 4-foot speaker system
into a room where three is a crowd, then the
Fisher KS-2 Slim-Line speaker kit is for you.
Packed into a 20" x 25” x 614"-deep cabinet,
this pancake edition of an infinite baffle
packs a frequency response from 35 cycles
to beyond audibility that is smooth and trans-
parent throughout its range.

Assembly. Fisher pioneered the SirataKit
technique-—a unique method of packaging
and preparing kit parts for the kit builder.
The instruction book is designed to lead the

uninitiated kit builder to his first success with
a minimum of effort and calculated to hold
the interest of kit builder to the very end.

The wiring heart of the KS-2 is the cross-
over network—a full three-way inductive-
capacitive circuit with cross-overs at 1200
cps and 2800 cps. This essentially means
that the 12-inch woofer handles all frequen-
cies below 1200 cps, the 5-inch mid-range
speaker operates on the 1200- to 2800-cps
range, and the 3-inch tweeter takes care of
everything else above 2800 cps worth hear-
ing. The crossover network is wired on a

Rap10-TV EXPERIMENTER
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The Fisher KS-2 Stratakit packs hi-fi depth in 6%% inches

6-inch square board. To insure accuracy, an
extra copy of the “same size” pictorial is
pasted on the mounting board. Included in
the cross-over circuit is a tweeter level con-
trol that allows the listener to adjust the
highs to his hearing taste.

The completed network is mounted on the
rear cover. Speakers are then mounted on
precut holes and the speaker system rapidly
reaches completion.

Securing the grille cloth is the trickiest
step in the entire kit procedure. Tacks are
provided, but your labor will be eased and
rewarded if you use a staple gun.

Testing. All sorts of technical perform-
ance tests can be performed, but the final
and conclusive test is to listen to the speaker
system and rate it against a standard. In this
instance we stacked the KS-2 up against a
$250 infinite baflle system of known good
quality. A panel of listeners were asked to
rate the KS-2 against the standard while
blindfolded. The speakers were A-B’ed with
different program materials at several differ-
ent power levels. Result: the panel could not

The KS-2 test setup (left) was wused to
rate the slim-line system against a known
good speaker system. All by itself, the

Fisher KS-2 (below) is a decorative piece.

Jun~e, 1964

tell the difference between the speaker sys-
tems—in fact they could not tell which sys-
tem was which—when the program material
lacked the extreme low frequencies often
found in deep stirring passages of classical
music. Admittedly, the panel commented,
the slight difference did not justify the over
$150 price differential between systems.
Price data. RaDIO-TV EXPERIMENTER
tested the KS-2B—an unfinished kit priced
at $89.50. The kit in walnut (KS-2W) sells
for $94.50. And just in case you are all
thumbs, the assembled kits can be had in
cither finish for $114.50 and 119.50, birch
and walnut respectively. At these prices, a
stereo speaker system can be had at $50
below a.comparable single “big-box™ job. If
you're in the market for a quality speaker
system, and you prefer to use your living
room living space for living, then the Fisher
KS-2 slim-line speaker systems are for you.

Crossover network wiring is simplified by
pasting same-size pictorial on the board.

8 OHmsS Lt
o0

RED

v 12 INcw

7 WOOFER
BLAGK

GREEN
9] RY L2 ‘
— — S S INGH
LI~ 1.9 MH L MID-RANGE
L2~ .82MH BJ‘W
RI -39 OHMS
R2-~ 25 OHMS
Cl~ 2MFD
G2~ 4 MFD
c2 WHITE
J1 ) 3 INCH
R2 Ut SUPER
4 TWEETER
MODEL KS-2 BLACK

Schematic diagram of the crossover network.
The speaker system's impedance is 8 ohms.

waany americanradinohistaory com



www.americanradiohistory.com

ELECTRONIC PARTS

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

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

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

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

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

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

7. Brooks Radio & Television Corp.
offers a $1,000 reward to anyone that
can find a competitor who can match
their prices. Get facts and list of
interesting offers today.

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

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

10. Solder is not solder. To learn
about the difference, read up on Ersin
S-core solder. This Multicore alloy
provides faster and better solder
joints.

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

HI-FI/AUDIO

12. Tone-arms, cartridges, hi-fi, and

100
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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 Aitec 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. For hobbyists designing loud-
speaker enclosures, Electro-Voice
Inc. offers Bulletin #10 which gives
general suggestions for construction
of all popular enclosures. A new high
fidelity catalog is also available.

18. Speakers and enclosures from
Argus Products Co. feature a new
and novel well-mounting system. To
find out more, Argus will be happy to
send literature.

19. A valuable 8-page brochure from
Empire Scientific Corp. describes tech-
nical features of their record playback
equipment. Also included are sections
on basic facts and stereo record
library.

20. Tape recorder heads wear out.
After all, the head of a tape deck is
like the stylus of a phonograph, and
Robins Industries has a booklet show-
ing exact replacements. Lots of good
info on how the things are built, too.

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

22. A wide variety of loudspeakers
and enclosures from Utah Electronics
lists sizes shapes and prices. All
types are covered in this 16-page
heavily illustrated brochure.

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

25. Nothing to hide, that Harmon-
Kardon! They send you a batch of
literature describing their products,
complete with technical laboratory
reports. The equipment is of course,
beautiful. It sounds as good as it
looks.

A Radio-TV Experimenter Service

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

27. An assortment of high fidelity
components and cabinets are described
in the Sherwood brochure. The cab-
inets can almost be designed to your
requirements, as they use modules.

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

TAPE RECORDERS AND TAPE

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

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

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

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

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

HI-FI ACCESSORIES

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

37. Here’s some info on a wireless
remote control for your hi-fi, or if you
prefer, they have a wired version for
you. There’s also a sweet little phase
and balance meter. Stereosonics, Inc.
will send it all if you ask for it.

38. An entirely new concept in cus-
tomizing electron tubes has generated
a new replacement line. Gold Lion
tubes give higher eutput and lower

RaADI10-TV EXPERIMENTER
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distortion than ordinary production
high-fidelity tubes.

39. Gor “furniture-sag”? Hmmm?
Adjustable Caster Co. thinks youd
better level the shelf your turntable
sits on before you try to level the
turntable itself! Lots of data here.

KITS

41, Here’s a firm that makes every-

€o. They also have a generator for
power in the field.

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

54. A catalog for CB’ers, hams and
experimenters, with outstanding val-
ues. Terrific buys on antennas, mikes

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

thing from television kits to pocket ,nd accessories. Just circle #54 to 67. Get the most measurement
stoves, The Conar catalog is yours for  set Grove Electronics free 1963 Cata- value per dollar.” That’s what Elec-
the asking. Jog of Values. tronic Measurements Corp. says.

42, Here’s a 100-page catalog of a
wide assortment ofg kits. hey’re
high-styled, highly-versatile, and
Heath Co. will happily add your name

to the mailing list.

43, A complete line of test equip-
ment as well as a wide assortment of
hi-fi and stereo gear from PACO Kits
will come your way if you circle 43,

AMATEUR RADIO'

45, Catering to hams for many
years World Radio Laboratories has
a few flyers for you to look over.
These include their new transmitter
and an assortment of other products
that deserve space in any ham shack.

46. A long-time builder of ham
equipment, Halicrafters, Inc. will
happily send you lots of info on the
ham, CB and commercial radio-equip-
ment,

47. Here’s a goodly assortment of
literature covering the products of the
Dow-Key Co. They make coaxial re-
lays, switches, and preamps for hams
and CB’ers.

CITIZENS BAND
SHORT-WAVE RADIO

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.

Also see items 46 and 47.

SCHOOLS AND EDUCATIONAL

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

§7. Here are three pamphiets deal-
ing with television trouble-shooting,
radio trouble-shooting and high fidel-
ity. These, from Progressive Edu-Kits
are w(/jery complete and €asy to under-
stand.

58. Interested in ETV? Adler Elec-
tronics has a booklet describing edu-
cational television and this goes into
a depth study of ETV in all its rami-
fications, There’s a good science fair
project here for someone!

59, For a complete rundown on cur-
riculum, lesson outlines, and full de-
tails from a leading electronic school,
ask for this brochure from the Indiana
Home Study Institute.

60. Facts on accredited curriculum
in E. E. Technology is available from
Central Technical Institute plus a 64-
page catalog on modern practical
electronics.

ORGANS

61. A complete booklet and price
list giving you the inside data on
Schober Organs are yours for the ask-

Looking through the catalogue they
send out, they very well might be
right!

TELEVISION

69. Interested in tackling a TV kit?
Arkay Kits, Inc. will send you full
literature (including a schematic) of
this truly educational kit. It’s used in
many of the electronic schools.

70. The first entry into the color-TV
market in kit fortm comes from the
Heath Company. A  do-it-yourself
money saver that ail TV watchers
should know about,

71. The smallest television set to
date is featured in this beautiful pre-
pared brochure from SONY Corp.
You'll be amazed at the variety this
firm offers.

72. Get your 1964 catalog of Cisin’s
TV, radio, and hi-fi service books.
Bonus—TV tube substitution guide
and trouble-chaser chart is yours for
the asking.

SLIDE RULE

75. Want to find rapid solutions to
complicated math problems? Solve
interest and ratio, log and trig prob-
lems with 10-scale slide rule. Alsynco
will send complete information,

TOOLS

77. Get the right tool for the right
job by checking Moody Machine

50. Are you getting all you can from Ing. Products’ new Catalog that lists
your Citizens Band radio equipment? Moody Kit tool sets. Dealers invited.
Cadre Industries has a booklet that AUTOMOTIVE

answers lots of the questions you may 78. Xcelite’'s Allen hex-type screw-
have. 63. Gol some aquestions regarding driver kits in plastic cases are must

51. Antennas for CB_and ham usc
as well as for commercial installations
is the specialty of Antenna Specialists

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

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.

582'30?.1 :t:::::e;z‘:::'wr::::r:* vfol%ozz | ] 1ama subscriber
cmmninpivepgicarmiontion. (77 ey ¢
i am enclosing 25¢ (no stamps) to cover handling charges. :
1 2 3 4 5 6 7 8 9 10 11 12 13 :
14 15 16 17 18 19 20 21 22 23 24 25 26
27 28 29 30 31 32 33 34 35 36 37 38 39
40 41 42 43 44 45 46 47 48 49 50 51 52
53 54 55 56 57 58 59 60 61 62 63 64 65
66 67 68 69 70 71 72 73 74 75 76 77 78
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ciry STATE o _ZIP CODE
Service on this coupon expires September 1, 1964
Jung, 1964 101
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Code Training Courses

(Continued from page 48)

10-inch LP records covering all classes of
license exams. Teaches from start to 20
wpm and includes 47 identification cards and
an instruction book. Cat. #REC-020,
$15.95.

® SAMS, HOWARD W., & Co., 4300 West
62 St., Indianapolis 6, Ind. The company
has developed their own “International Code
Training System,” utilizing modern pro-
grammed training techniques. The course
includes a diagrammatic system integrated
with the recorded exercises, covering 4 to 22
wpm. Three LP recordings plus 96 page
text. Cat. #CTG-1, $6.95. .

Additional Aids. Besides the must of
having a machine to play the foregoing
records and tapes, you must also find some
way to practice transmitting code to test
your knowledge and advance your profi-
ciency.

A common and easy way is by means of
a telegraph key, a buzzer and a few batteries.
This is perhaps the most inexpensive way of
hearing yourself send CW, but it is far from
the best since the sound of the buzzer is quite
different than any CW you will ever hear
on the air. Getting used to the sound of
CW as it is transmitted by actual trans-
mitters is a good part of the battle.

Your best bet is to obtain a transistorized
code practice oscillator because these pro-
duce a sound which sounds very much like
what you will hear over a shortwave re-
ceiver. Several CPO’s are sold commercially
(Allied, EICO, Heath, Ameco, Jackson,
Dow-Key, and Lafayette units are recom-
mended) for between $3.00 and $15.00. If
you want to build your own CPO, plans are
provided in this issue of Rapio-TV EXPERI-
MENTER on page 49.

With your CPO, start sending code from
a newspaper or book. Do not try to ‘force
yourself into “sending fast” because all you
will succeed in doing is transmitting un-
readable, garbled messages. Send at your
“natural” speed and as you acquire practice
you will also attain a faster, natural, easy-to-
copy speed.

You can check your sending speed by
transmitting, without interruption, for §
minutes. At the end of the 5 minute period
you should have sent about 140 characters
(numbers and punctuation marks count as
2) in order to succeed at a Novice or Tech-
nician exam, or 375 characters for a General.

102

Receiving Code. If you have a friend
who can send code perhaps you can talk
him into sending some your way. If you
can obtain the services of friend CW opera-

-tor only once in a while, possibly you can

use a tape recorder to keep an always-handy
source of practice-receiving material. Record
the CW on the tape machine’s slowest speed
so that you can play it back at higher speeds
as your skill increases.

Do not rely on your original code course
record for much valuable CW receiving
practice because by the time you have played
the record a few times you will have memo-
rized the transmitted texts on the records.
The notable exception to this is the Epsilon
recording of Tesla’s life, which is a fine
source of un-memorizable material.

You are indeed fortunate if you have
access to a shortwave receiver because the
ham bands are an excellent source of varying
code speeds. Carefully span the 40 meter
(7 mc/s) and 20 meter (14 mc/s) bands and
see how many “fists” you can copy. You
might wish to take advantage of the code
practice transmissions broadcast by ham sta-
tion WIAW of the American Radio Relay
League in Connecticut. Their schedule is on
1805, 3555, 7080, 14100, 21075, and 28080
kc/s. On Saturday, Sunday, Tuesday, and
Thursday they transmit at 2130 EST in 3,
72, 10, and 13 wpm (10 minutes of each
speed); on Monday, Wednesday, and Friday
at 2130 EST they send 15, 20, 25, 30, and
35 wpm; and speeds of 10, 13, and 15 wpm
are sent at 1930 EST daily.

Don’t Expect Miracles. It’s an uphill
fight and you will not be the first to discover
that there are several “speed barriers” which
seem almost impossible to smash through.
Take these as challenges, don’t let them dis-
courage you. Test your receiving proficiency
with the “S-minute test.”

The smart operator gives himself a 2 or
3 wpm “cushion” before he attempts to
make a try for a ham exam. In other words,
if you are required to attain 5 wpm, show up
with the ability to do 7 or 8 wpm. Nervous-
ness during the exam can whittle your speed
down and this speed margin will be your “in-
surance.”

We have tried to give you the straight
facts on CW. From this report you will
realize that with only a pinch of natural
ability (but a large supply of patience and
intestinal fortitude) you too could be bounc-
ing merrily down the CW trail quicker than
a hound with a hotfoot! [ ]
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Life Savers for Records

(Continued from page 85)

new high-compliance stereo cartridges, the

stylus is so delicate that a casual touch by

your finger would bend it out of shape or
throw it out of alignment.

Avoid Disc Death. While we’re on the
subject of the stylus—if you believe in what
used to be called “permanent needles” you
might as well believe in fairy tales. Misplaced
confidence in the permanence of your stylus
can take a heavy toll among your discs.
“Groovicide” is rampant. The torn carcasses
of countless records are abundant habeas
corpus to indict that worn stylus as the hard-
ened killer.

To prevent the murder of your records,
keep in mind the following facts:

e o o A metal-tip stylus lasts about ten
playing hours before showing the
first signs of wear.

e o e A sapphire stylus lasts from 30 to
40 hours.

e o e A diamond stylus last 1000 to 1500
playing hours—even longer in a
high-compliance pickup mounted in
a low-mass, professicnal-type arm.

And what happcns after that? The worn
stylus devclops a chisel-like cutting edge
which insists on bulldozing its own way in-
stead of wiggling with the music. The net
result in the groove is something like a plow
ripping through a furrow. The delicate
groove contours are cut up into microscopic
chunks. With every playing the music gets
more screechy, noisy, and garbled. The min-
jature wreckage in the groove spreads along
the entire track and soon the record makes
a mockery of your sound system.

Friend Diamond. The diamond stylus,
with its ability to withstand abrasion and hold
its shape, is your records’ best friend. You’d
pay about $2.00 for a sapphire stylus. A
diamond costs you about $10-815. Granted,
the diamond costs about six times as much
as the sapphire, but it plays at least twenty
times as long. That makes the diamond the
cheapest as well as the safest.

Peace of mind is another bonus you get
from a diamond stylus. Assuming you play
your sound system about two hours a day,
the diamond will last at least two years—
and you can forget about it during all this
dependable service time.

Once every year or so you might take your
diamond down to your audio dealer, who
will inspect it for you under a miscroscope

JUNE, 1964
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free of charge. When you see worn spots
(flat facets) on the conical tip of the dia-
mond, it’s time for a change.

Excessive stylus pressure also cuts the life
expectancy of your records. As explained
earlier, the downward force on the stylus—
because it’s concentrated on the tiny area of
the stylus tip—builds up to enormous pres-
sure equivalent to anywhere from 10,000 to
20,000 pounds per square inch. That’s a fan-
tastic load for the soft vinyl of the record,
and it is important to keep the tracking pres-
sure as light as possible.

Tracking. Thanks to recent progress in
cartridge design, it’s now possible to track
‘records with stylus pressures as low as one
gram (.003 ounce) or even less. With such
featherweight tracking, groove erosion from
stylus pressure is at the vanishing point. Even
in the range from 2-3 grams tracking prcs-
sure, record wear is still negligible. Beyond
this point, however, it increases rapidly.

To guard against overweight tracking, get
yourself a stylus pressure gauge—an inex-
pensive item obtainable from most audio
dealers—and make sure the tracking force
on the tone arm is set for the weight specified
by the cartridge manufacturer. On most
players, the stylus pressure is adjustable either
by shifting a counterweight or by adjusting
a spring. Incidentally, even the best cartridges
will track at extremely light pressure only if
mounted in professional-type tone arms. The
tone arms found on most ordinary record
changers will not operate in the 1-3 gram
range. A good component tone arm, plus a
high-compliance cartridge, really pay off as

.life preservers for your records.

A final pointer. Keep your turntable level.
Your equipment cabinet may be out of plumb
or your floor might be slanting without your
realizing it. So check your turntable with a
liquid level. Even a slight tilt puts more pres-
sure on one groove wall than the other and
causes rapid wear of the overstressed side.
Besides, tilt plays havoc with the delicate
balance required for tracing both sides of
the stereo groove and thus upsets the natural
balance between the two channels. Some
tone arms are partly compensated for tilt,
but keeping your turntable strictly flat is still
your best bet.

We’ve pinned down the record Killers:
dust, worn stylus, and overweight tracking.
You can keep them harmless with a regular
policy of cleanup and inspection. Such a
policy will be life insurance for your records.
Besides, it pays dividends in better sound. ®
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3 BEST BUYS!

On sale at your newsstand,
or use coupon below
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Sonar Caliper

(Continued from page 53)

of the cavern can be obtained. Scale models
of the caverns can be constructed from sheet
plastic. (See photos.) Each slice represents
the distances out from center at each meas-
uring plane.

Quick-print Polaroid camera records oscillo-
scope pattern at each elevation measured.

The sonar caliper can measure distances
through salt or fresh water from 1%z feet
out to 500 feet with an accuracy of 5§ per
cent. Since the speed of sound varies in fluids
of different density pressure and tempera-
ture, samples of the brine in the cavern are
used to calibrate the oscilloscope. Depending
on the size of the cavern, a full circle of
measurements may be made at 5- to 20-foot
vertical intervals. When projected on cross-
section sheets and areas scaled by a plan-
imeter, the volume of the cavern can be cal-
culated. Even more important, in some cases,
is the shape of adjacent caverns. Often, the
shape and direction of a cavern will be
checked during washing at several stages to
control its shape. =

® 00 e s s
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De-Bug A Room

(Continued from page 90)

You can buy these in easy to assemble kit
form for under $20. The usual wireless mike
operates either in the citizens band, or the
FM band. All you have to do is plug the
unit in, turn it on (in its passive state) and
tune slowly through both these ranges of
frequency. If you see an indication on your
meter, simply leave the unit peaked at this
point, and switch it to its active state, so it
transmits a steady tone on the frequency

where you have it set. If you want to really -

improve on this device, make a directional
antenna for it, using a coil of wire with
directional arms, or a loop, and slip this over
the sensing coil. With this, you can not only
detect the presence of the bug, but can locate
the actual unit as well. An all-band broad-
cast/short-wave receiver can also be used in
the detection of wireless bugs.

Actually, the most expensive commodity
the bugger has for sale is his own time and
ingenuity. If you locate his bugs and tell
him you've found them, he silently thanks
you for the information, and leaves. If you
keep it to yourself, he may have to stay
around half the night—wasting valuable time
and money.

Finally. The safest way to be sure that no-
body is bugging you, is to keep yourself
beyond reproach. However, if you are
human, as most of us are, you will make
some enemies, and they may not all be
ethical.

Don’t get neurotic about this bugging
business, but at the same time, don’t let "em
bug you, either! [ |

*‘For Pete's sake, Gladys, be still and
hand me the pliers!”

JUNE, 1964

10-2 CB Checker

(Continued from page 87)
and 3.5 watts indicates satisfactory perform-
ance.

% MOD-—. This reads modulation per-
centage in the negative direction as you talk
into the mike. (The earlier reading is for
positive modulation.) Any overmodulation
viewed in this position is more likely to im-
part a mushy, distorted quality to the op-
erator’s voice.

FIELD STRENGTH. This yields one of
the best overall indications of output power.
Acting like a miniature receiver with an S-
meter, the checker shows the results of tun-
ing or changes to transmitter and antenna
circuits.

XTAL ACTIVITY: Weak or inactive
transmit crystals plugged into the checker
socket are detected by the meter reading.

MONITOR. Want to hear yourself as oth-
ers do? Headsets plugged into the front panel
enable you to monitor the transmitted signal.
Adjustments can be made as you talk.

SIGNAL GEN. Plug a transmit crystal
into the Ten-2 and it radiates a steady RF
test signal to the CB rig for alignment, test-
ing or calibration. The signal will bear audio
modulation of 1,000 cycles.

CODE OSC. The audio tone used above
can also serve for code practice. A key and
head-set are the additional items required
but not supplied with the kit.

AUDIO OSC. The same audio tone is now
made available for applying to a CB rig’s
audio circuits for trouble-shooting.

Thus the Ten-2 checker should provide
just about any function the CB’er is apt to
need for keeping his station operating at
peak efficiency. What does the FCC have
to say about repairing and'maintaining your
own equipment? The question is answered
in regulations (Part 95—the old Part 19)
covering CB radio. There is only one stage in
the CB set which should not be touched ex-
cept by the licensed technician: It is the
crystal-oscillator in the transmitter, a stage
which is frequently sealed and not readily
accessible for routine maintenance. Its ad-
justments rarely must be touched anyway.

The Ten-2, therefore, can be used for all
major adjustments and checks for efficient
CB operation. And, after several months of
use, you can set up the switches and have the
instrument check its own battery. Its kit price
tag ($25.95) rates the Ten-2 as a top test
equipment buy for 1964. a
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Color TV Kit

(Continued from page 77)
or be better than those seen in television
dealers’ showrooms.

Now, what happens when the color set has
been used for a few weeks and the tubes
have been burned-in? Or, what happens
when a vacuum tube has to be replaced? To
dramatically illustrate these problems to
yourself, ask a friend to move any number
of controls and adjustments after you have
just finished adjusting the completed kit for
a perfect color picture. You will be amazed
(as was the Editor) how quickly you can
readjust the receiver in less time than it
originally took.

And once the color receiver is adjusted,
you don't need an electronic technician’s
background to bring in color or black and
white pictures. Front panel controls are the
same as a conventional set plus a finf and
color controls. A few minutes practice with
these controls plus fine tuner and you'll have
the best color picture on the block. .

One big extra bonus is the set’s top quality
audio output. Connected to an 8-chm quality
bookshelf speaker, the audio was rated by
listener as superior to any other TV audio
previously heard.

Advantages of the kit. Like its brother,
the black and white set, the color receiver
can expect vacuum tube failures in its life-
time. However, the experience gained assem-
bling and adjusting the color set permits the
builder to restore the set with a superior
color picture by himself without expensive
servicemen calls. Also, each time the Mrs.
wants to relocate the set to a different part of
the room, the color convergence adjustments
can be made without a serviceman’s expen-
sive help. That’s more dollars saved. It can
be safely estimated that repair costs on the
Heath 21-inch color TV will be of the same
magnitude or less compared to 21- and 23-
inch black and white sets, and the repair cost
savings during the Heath color TV set’s life
compared to commercial units now on the
market may be more than $200. This color
TV kit has hidden dollar premiums.

What it costs. The basic color chassis with
the 21-inch color picture tube is priced at
$399. This service includes a custom mount-
ing kit for wall installations. If you wish, you
can purchase a handsome walnut cabinet for
only $49. Compare these prices against sim-
ilar wired color sets and you will discover the
price is right.—J. Sienkiewicz
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More Than DX

(Continned from page 92)

We were on a ridge now and could see the
lights of the city below. Red and green, blue
and white, silhouettes of fairy buildings
against a jet black background. Guess at the
location of San Juan Street where Ora lived,
at Howard Brothers Cleaners where we both
worked. Then there was the traffic moving
fast and hard, without hesitation, almost a
power, like the city itself.

Marshal hated the city.

When we got to his place the neighbors
were all standing around the front lawn and
sidewalk. Also an FCC monitoring van and
a car marked “Federal Bureau of Investiga-
tion.” I stopped beside one gawking fellow.
“What happened?” A fecling began in the pit
of my stomach.

Without looking at mg he replied, “The
crazy old man had a bootleg radio trans-
mitter hidden under his bed. Real fancy set-
up, sound effects, echo chamber and all.”

I put my foot on the accelerater and drove
ofl without burning any rubber.

Ora gave me a funny look. “Didn’t you
even want to go in and sce him, baby?”

“Not now. Maybe tomorrow or when he
gets out on bail. Right now I wouldn't know
what to say.”

She smiled and moved closer to me. “Ask
for a QSL.” u

“Why, yes, my TV set does need its polycap
plastic-cased electrolytics checked,
or whatever you said."”

Rap10-TV EXPERIMENTER
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Volume 41, No. 3

WHITE'S

An up-to-date Broadcasting Directory of North
American AM, FM and TV Stations. Including a
Special Section on World-Wide Short-Wave Stations

His is the third and last part of White's

Radio Log, now published in three parts
twice each year. This format change. the
first in over two decades, enables the Editors
of RapIO-TV EXPERIMENTER to offer 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 Call Letters, U. S. FM Sta-
tions by Call Letters, Canadian AM Stations
by Call Letters, Cuban, Mexican and Puerto
Rico AM Stations by Call Letters, and the
newly expanded World-Wide-Short-Wave
Section.

In August/September 1964 issue of Rapio-
TV EXPERIMETER, Volume 42, No. | the
Log will contain the following listings: U. S.

AM Stations by Frequency, Canadian AM
Stations by Frequency, U. S. Television Sta-
tions by States, Canadian- Television Stations
by Location and the World-Wide Short-
Wave Section. In the event you missed any
part of the Log published during the first
half of 1964, you will have a complete vol-
ume of White’s Radio Log by collecting any
three consecutive issues of Rapio-TV Ex-
PERIMENTER during 1964. The three con-
secutive issues are an entire volume of
White’s Rodio Log that offers complete list-
ings with last minute station change data
that are not offered in any other magazine
or book. If you are a broadcast 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 format
an unbeatable reference.

QUICK REFERENCE INDEX

U.S. AM Stations by Call Letters................ 109
U.S. FM Stations by Call Letters....... ceeere.... N8
Canadian AM Stations by Call Letters........ 121

Cubq, Mexico & Puerto Rico AM Stations
by Call Letters................... . 122

World-Wide Short-Wave Stations.............. 122
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U. S. AM Stations by Call Letters

C.L. Location Ke. |C.L. Location Ke. C.L. Location Ke.
KAAA Kingman. Ariz. 1230 | KATI Casper. Wyeo. 1400 | KBR1 Brinkley, Ark. 1570
KAAB Hot Springs, Ark. 1840 | KATL Miles City. Mont. 1340 | KBRK Brookings, S.Dak. 1430
KAAY Little Rock, Ark. 1090 | KATN Boise, Idaho §010 | KBRL McCook. Nebr. 1300
KABC Los Angeles, Calif. 790 | KATO Safford, Ariz. 1230 | KBRN Brighten, Colo. 800
KABH Midland, Tex. 1510 | KATQ Texarkana, Tex. 940 | KBRO Bremerton, Wash. 1490
KABI Ketchikan, Alaska 580 | KATR Eugene, Ore. 1320 KBRR Leadville, Colo. 1230
KABL Oakland, Calif, 960 | KATY San Luis Obispo, Cal. 1340 | KBRS Springdale, Ark. 1340
KABQ Albuquerque, N.M, 1350 | KATZ St. Louis, Mo. 1600 | KBRV Soda Sprgs., lda. 540
KABR Aberdeen, S.Dak. 1420 | KAUS Austin, Mlinn. 1480 | KBRX O°’Neill, Nebr. 1350
KACE Riverside, Calif. 1570 | KAVE Carisbad, N.Mex. 1240 | KBRZ Freeport, Texas 1460
KACI The Dalles, Oreg. 1300 | KAVI Rocky Ford, Colo. 1320 | KBSF 8pringhill, La. 1460
KACT Andrews, Tex. 1360 | KAVL Lancaster, Calif. 10 | KBSN Crane, Tex. 1380
KACY Port Hueneme, Calif. 1620 |KAVR Apple Valley, Callf. 960 KBST Big Spring, Tex. 1490
KADA Ada, Okla. 1280 | KAWA Waco, Tex. 010 | KBTA Batesville, Ark. 1340
KADL Pine Bluff, Ark. 1270 | KAWL York, Neb. 1370 | KBTC Houston, Mo. 1250
KADO Marshall, Tex. 1410 | KAWT Douglas, Arlz. 1450 | KBTM Jonesboro, Ark. 1230
KADY St. Charles, Mo. 1460 | KAYC Beaumont, Tex. 1450 | KBTN Neosho, Mo. 420
KAFF Flagstaff, Ariz. 930 | KAYE Puzallun, Wash, 1450 [ KBTO EI Dorado, Kans. 1360
KAFP Petaluma, Calif, 1490 | KAY G Lakewood, Wash. 1480 ) KBTR Denver, Colo. 710
KAFY Bakersfield, Calif. 550 | KAYL Storm Lake, lowa 990 [ KBUC Corona, Calif. 1870
KAGE Winona, Minn. 1380 | KAYO Seattle, Wash. 1150 | KBUD Athens, Tex. 1410
KAGH Crossett. Ark. 800 | KAYS Hays, Kans. 1400 | KBUH Brigham City, Utah 800
KAG! Grants Pass, Oreg. 930 | KAYT Rupert, Idaho 970 | KBUN Bemidji, Minn. 1450
KAGO Klamath Falls, Oreg. 1150 | KBAB Indianola, lowa ' 1490 | KBUR Burlington, lowa 1490
KAGR Yuba City, Calif. 1450 {| KBAL San Saba, Tex. 1410 KBUS Mexia, Tex. 1590
KAGT Anacortes, Wash. 1340 | KBAM Longview, Wash. 1270 | KBUY Amarillo, Tex. 1010
KAHI Auburn, Calif. 950 | KBAN Bowie, Tex. 1410 | KBUZ Mesa, Ariz. 1310
KAHR Redding, Calif. 1330 | KBAR Burley, idaho 1280 | KBVM Lancaster, Callf. 1380
KAHU Waipahu, Hawaii 940 | KBAT San Antonio, Tex. 680 [ KBVU Bellevue, Wash. 1540
KAIM Kaimuki, Hawaii 870 | KBBA Benton, Ark. 690 | KBWD Brownwood, Tex. 1380
KAIN Nampa, lda. 1340 | KBBB Borger, Tex. 1600 | KBYE Dkla. City, Okla. 890
KAIR Tuecson, Ariz. 1490 | KBBC Centerville, Utah 1600 | KBYG Big Sering, Tex. 1400
KAJO Grants Pass, Ored. 1270 | KBBO Yakima, Wash. 1390 | KBYP Shamrock, Tex. 1580
KAKA Wickenburg, Ariz. 1250 | KBBR North Bend, Greg. 840 | KBYR Anchorage, Alaska 1270
KAKC Tulsa, Okla. 970 | KBBS Bufalo. Wyo. 1450 | KBZY Salem, Oreg. 490
KAKE Wichita, Kan. 1240 | KBCH Oceanlake, Oreg. 1380 | KBZZ Lajunh, Colo. 1400
KALB Alexandria, La. 580 | KBCL Shreveport, La. 1220 | KCAB Dardanelle, Ark. 980
KALE Richland, Wash. 960 | KBEA Mission, Kans. 1480 | KCAC Phoenix, Ariz. 1010
KALF Mesa, Ariz. 1510 | KBEC Waxahachie, Tex. 1390 | KCAD Abilene, Tex. 1560
KALG Alamogordo, N.Mex. 1280 KBEE Modesto, Calif. 970 | KCAL Redlands, Calif. 1410
KALI Pasadena, Calif. 1430 | KBEK Eilk City, Okla. 1240 | KCAN Canyon, Tex. 1550
KALL Salt Lake City, Utan 910 | KBEL ldabel, Okia. 1240 | KCAP Helena, Mont. 1340
KALM Thayer, Mo. 1290 [ KBEN Carrizo Sprgs., Tex. 14501 KCAR Clarksville, Tex. 1350
KALN lola, Kan. 370 | KBER San Antonio, Tex. 1150  KCAS Slaton, Tex. 050
KALO Little Rock, Ark. 1250 | KBET Reno, Nev. 1840 | KCAT Pine Bluff, Ark. 1530
KALT Atlanta, Tex 900 [KBEV Portfand, Orey. 1010 | KCBC Des Moines, lowa 1380
KALV Alva, Okla 1430 | KBFS Belle Fourche. S.Dak. 1450| KCBD Lubbock, Tex. 1590
KAMD Camden, Ark 910 | KBGN Caldwell, Idaho 910 | KCBQ San Diego, Callf. 1170
KAML Kenedy, Tex. 990 | KBGO Wace, Tex. 1580 | KCBS San Fran., Calif. 740
KAMO Rogers, Ark. 1890 | KBHB Sturgis, S. D. 1280 | KCCL Paris, Ark. 1460
KAMP E[ Centro, Calif. 1430 | KBHC Nashville, Ark. 1260 | KCCO Lawton, Okla. 1050
KAMY McCamey, Tex. 1450 | KBHM Branson, Mo. 1220 | KCCR Pierre, S.Dak. 590
KANA Anaconda, Mont. 580 | KBHS Hot Springs, Ark. 590 | KCCT Corpus Christi, Tex. 1150
KANB Shreveport, La. 1300 | KBIF Fresno, Calif. 900 | KcCV Independence, Mo. 1510
IKAND Corsicana, Tex. 1340 | KBIM Roswell, N.Mex. 910| KCD| Kirkland, Wash
KANE New lberia, La. 1240 | KBIS Bakersfield, Calif. 970 | KCEE Tucson, Ariz. 790
KAN| Wharton, Tex. 1500 | KBIX Muskogee, Okla. 14901 KCEY Tunlock, Calif. 1390
KANN Ogden, Utah 1250 | KBIZ Ottumwa, lowa 1240 | KCFA Spokans, Wash. 1330
KANO Anoka, Minn 1470 | KBJT Fordyce, Ark. 1570 | KCFH Cuero,_Tex. 600
KAGH Duluth, Minn. 1390 | KBKR Baker, Oreq. 1490 | KCF ) Cedar Falls, lowa 1250
KAQK Lake Charles, La. 1400 | KBKW Aberdeen, Wash. 1450 | KCGM Columbia, Mo. 1580
KAOQL Carroliton, Mo. 1430 | KBLA Burbank, Calif. 1500 | KCHA Charles City. lowa 1580
KAQR Qroville, Calif. 1340 | KBLF Red Bluff, Calif. 1490 | KCHE Cherokee, lowa 1440
KAPA Raymond, Wash. 1340 | KBLI Blackfoot, ldaho 690 | KCHI Chillicothe, Mo. 1010
KAPB Marksville, La. 1370 | KBLR Bolivar, Mo, 1550 | KCHJ Delano, Calif. 1010
KAPE San Antonio, Tex. 1480 | KBLT Big Lake, Tex. 1290 | KCHR Charleston, Mo. 1350
KAP| Pueblo, Colo. 690 | KBLU Yuma, Ariz. 1320 | KCHS Truth or Consequences,
KAPR Douglas, Ariz. 930 [ KBLY Gold Beach, Oreg. 1220 New Mexico 1400
KAPS Mt. Vernon, Wash. 1470 [ KBMI Henderson, Nev. 1400 | KCHV Coachella, Calif. 970
KAPT Salem, Ore. 1220 | KBMN Bozeman, Mont. 1230 { KCHY Cheyenne, Wyo. 1590
KAPY Port Angeles, Wash. 1290 | KBMO Benson, Minn, 1290 | KCID Caldwell, Idaho 1490
KARA Albuquerque, N.M. 1310 | KBMR Bismarck, N. D. 1350 | KCII Washington, lowa 1380
KARE Atchison, Kan. 1470 | KBMW Breckinrdg., Minn. 1450 | KCIJ) Shreveport, La. 1050
KARI Blaine, Wash. 550 | KBMX Coalinga, Calif. 1470} KCIL Houma, La. 1490
KARK Little Rock, Ark. 920 | KBMY Billings, Mont. 1240 | KCIM Carroll, lowa 1380
KARM Fresno, Calif. 1430 | KBND Bend, Oreg. 1110 | KCIN Victorville, Calif. 1590
KARR Great Falls, Mont. 1400 | KBOA Kennett, Mo. 830 | KCJB Minot, N.Dak. 910
KARS Belen. N.M. 860 | KBOE Oskaloosa, lowa 740 | KCJH San Luis Obispo, Cal. 1280
KART Jerome, Idaho 1400 | KBO| Boise, ldaho 950 | KCKC San Bernardino, Cal. 1350
KARY Prosser, Wash. 1310 | KBOK Malvern, Ark. 1310 | KCKG Sonora, Tex 1240
KASE Austin, Tex. 970 { KBOL Boulder, Colo 1490 | KCKN Kansas City, Kans. 1340
KASH Eugene, Ore. 1590 | KBOM Bismark-Mandan, KCKW Jena, La. 1480
KASI Ames, lowa 1430 N. Dak. 1270 | KCKY Coolidge, Ariz. 1150
KASK Ontario, Calif. 15/0 | KBON Omaha, Nebr. 1490 | KCLA Pine Bluff, Ark. 1400
KASL Newcastle, Wyo, 1240 | KBOP Pleasanton, Tex. 1380 | KCLE Cleburne, Tex. 1120
KASM Albany, Minn. 1150 | KBOR Brownsville, Tex. 1600 ) KCLH Biue Earth, Minn. 1560
KASO Minden, La. 1240 | KBOW Butte, Mont. 1490 [ KCLN Clinton, towa 1890
KAST Astoria, Ore. 1370 | KBOX Daltas, Tex. 1480 | KCLO Leavenworth, Kans. 1410
KASY Auburn, Wash, 1220 | KBOY Medford, Oreg. 730 KCLR Ralls, Tex. 153
KATA Arcata, Calif. 1340 | KBPS Portland, Oreg. 1450 ﬁ%lﬁ I;l:ﬂsatam Arlz. lggg
KATE Albert Lea, Minn. 1450 | KBRC Mt. Vernon, Wash. 1430 100 Glovic "N Mex, 1240
KCLW Hamilton, Tex. 00
KCLX Colfax, Wash, 1450
KCMC Texarkana, Tex. 1230
KCMJ Palm Sprgs.. Calit. 1010
&gmg aansas Csity. MD('; : |%0
anitou_Sprgs., Colo.
Fvery effor' !ms b.een .made !o ensure accuracy of the o o e Rabe. " 1280
information listed in this publication, but absclute accu- | KCNO Alturas, Calif. 570
racy is not guaranteed and of course, only information |KCNY San Marcos, Tex. 1470
y1 b 9 . d b P | dyd C ight |KCOB Newton, fowa 1280
available up to press-time cou ! e'mc uded. opyrfg KCOG Centerville, lowa 1400
1964 by Science & Mechanics Publishing Co., a subsidiary |KCOH Houston, Tex. 1430
of Davis Publications, Inc., 505 Park Avenue, New York, |KGOK Tulafs. Calif, = 1270
b 3 .
New York 10022, KCOM Comanche, Tex. 1550
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C.L. Location Ke.
KCON Conway. Ark. 1230
KCOR San Antonio, Tex. 1350
KCOW Alliance, Nebr. 1400
KCOY Santa Maria. Calif. 1400
KCPX Salt Lake City, Utah 1320
KCRA Sacramento, Calif. 1820
KCRB Chanute, Kans. 1460
KCRC Enid, Okla. 390
KCRG Cedar Rapids, lowa 1600
KCRM Crane, Tex. 380
KCRS Midland, Tex. 550
KCRT Trinidad, Colo. 240
KCRYV Caruthersville. Mo. 1370
KCSJ Pueblo. Celo. 390
KCSR Chadron, Nebr. 610
KCTA Corpus Christi, Tex. 1030
KCTI Gonzales, Tex. 1450
KCTY Salinas, Calif. 980
KCT X Childress, Tex. 1510
KCUB Tucson, Ariz, 1290
KCUE Red Wing. Minn. 1250
KCUL Fort Worth, Tex. 1540
KCVL Colville, Wash. 1270
KCVR Lodi, Calif. 1570
KCYL Lampasas, Tex. 1450
KCYR Milan, N, Mex. 560
KDAB Arvada, Cole. 550
KDAC Ft. Bragg, Calif. 1230
KDAD Weed, Calif. 800
KDAK Carrington, N.D. 1600
KDAL Duluth, Minn. 610
KDAN Eureka, Calif. 790
KDAV Lubbock, Tex. 580
KDAY Santa Monica, Callf. 1580
KDB Santa Barbara, Calif. 1490
KDBC Mansfield, La, 860
KDBM Dillon, Mont, 800
KDBS Alexandria, La. 1410
KDCE Espanola, N.M. 970
KDDD Dumas, Tex. 800
KDEC Decorah, lowa 240
KDEF Albuquerque, N.Mex. 1150
KDEN Denver, Colo, 340
KDEQ EI Cajon, Calif. 910
KDES Palm Sprgs., Callf. 920
KDET Center, Tex. 930
KDEX Dexter, Mo. 1590
KDEY Boulder, Colo, 1460
KUFN Donjphan, Mo, 500
KDGO Durango, Cole, 1240
KDHI Twenty-nine Palms,
California 1250
KDHL Faribault, Minn. 20
KDHN Dimmitt, Tex. 1470
KDIA Oakiand, Calif. 1310
KDIO Ortonvilte, Minn, 1350
KDIX Dickinson, N.Dak. 1280
KDJI Holbrook, Ariz, 270
KDKA Pittshurgh, Pa. 1020
KDKD Ciinton, Mo, 1280
KDLA DeRidder, La. 1010
KDLE Aberdeen, S. Dak. 1420
KDLK Del Rio, Tex. 230
KDLM Detroit Lakes, Minn. 1340
KDLR Devils Lake, N.Dak. 1240
KOLS Perry, lowa 1310
KDMA Montevideo, Minn. 1450
KDMQ Carthage, Mo. 490
KDMS El Dorado, Ark. 1290
KUONC Spokane, Wash. 1440
KONT Denton, Tex 1440
KDOK Tyler, Tex 1330
KDOL Mojave, Calif. 1340
KDOM Windom, Minn. 1580
KDON Salinas, Callf. 1460
KDOT Reno. Nev. 1230
KDOV Medford, Oreg. 1300
KDQN DeQueen, Ark. 1390
KORG Deer Lodge, Mont. 1400
KDRO Sedalia, Mo, 1490
KDRS Paragould, Ark. 1490
KDRY Alamo Hts., Tex. 1o
KDSJ Deadwood, S.Dak. 980
KDSN Denison, lowa 1580
KDSX Denison, Tex. 950
KDTA Delta, Colo. 1400
KDTH Dubuque, lowa 1870
KpUZ Hutchinson, Minn. 1260
KDWA Hastings, Minn. 1460
KDWB St, Paul, Minn. 630
KDWT Stamford, Tex. 1200
KDXE No. Little Rock, Ark. 1380
KDXU St. George, Utah 1450
KDYL Tooele, Utah 990
KDZA Pueblo, Colo, 1230
KEAN Brownwood, Tex. 1240
KEAP Fresno, Calif, 980
KEBE Jacksonville, Tex. 1400
KECH Ketchikan, Alaska 620
KECK Odessa, Tex. 920
KEDD Dodge Clty, Kans. 1550
KEDO Longview, Wash, 1400
KEED Springfield, Oreg. 1050
KEEE Nacogdoches, Tex, 1230
KEEL Shreveport, La. 710
KEEN San Jose, Calif. 1370
KEEP Twin Falls, ldaho 1450
109



www.americanradiohistory.com

WHITE'S C.L. Location Ke. (C.L. Location Ke.|C.L. Locatlon Ke.
KFRA Franklin, La, 1390 | KHBR Hillsboro, Tex, 1560 { KINO Juneau, Alaska 630
KERB Fairbanks, Alaska 900 | KHCS Portageville, Md, 1050 | KJOE Shreveport, La, 1480
KFRC San Francisco, Calif. 610| KHDN Hardin, Mont. 1230 | KJOY Stockton, Calif, 1280
KFRD Rosenberg, Tex. 980 | KHEM Big Springs, Tex. 1270 [ KJPW Waynesville, Mo, 1390
KFRE Fresno, Calif. 940 [ KHEN Henryetta, Okla, 1590 | KJR Seattie. Wash, 950
KFRM Kansas City, Mo, 850 | KHEP Phoenix, Ariz, 1280 | KJRG Newton, Kans. 950
KFRO Longview, Tex, 1370 | KHER Santa Maria, Callf. 1500 KJSK Columbus, Nebr, 900
KFRU Columbia, Mo, 1400 | KHEY E) Paso, Tex. 690! KKAL Denver City, Tex. 1580
KFSA Ft, Smith, Ark, 950 | KHFH Fry, Ariz, 1420 | KKAN Phillipsbur , Kans, 1490
KESB Joplin, Mo, 1310 KHHH Pampa, Tex. 1230 | KKAR Pomona, Calif, 1220
KFSC Denver, Colo, 1220 | KHIL Willeox, Ariz. 1250 [ KKAS Silsbee, Tex. 1800
C.L. Location Ke.|KESG Los Angeles, Calit, 1150 | KHIT watle Walla, Wash. 1320 | KKEY Vancouver, wash, 1150
KFST Ft, Stockton, Tex. 860 [ KHJ Los Angeles, Calif. 930 | KKHI San Francisco, Calif. (550
KEES Gladewater, Tex. 1430 KFTM Ft. Morgan, Colo, (400 [ KHMO Hannibal, Mo, 1070 | KKI1D Pendleton, Oreg. 1240
KEKO Kealakekua, Hawaii 790 KFTV Paris, Tex, 1250 | KHOB Hobbs, N.Mex. 1390 | KICIN Aitkin, Minn. 930
KELA Centralia, wash. 1470| KFTW Frederickstown, Mo, 1450 KHOE Truckee, Calif. 1400 | KKIS Pittsburg, Calif. 990
KELD E| Dorado, Ark. 1400) KFUN Las Vegas, N.Mex, 1230 | KHOG Fayetteville, Ark. 1440 | KKIT Taos, N.Mex. 1340
KEL1 Tulsa, Okla. 1430| KFUO st, Louis, Mo, 850 | KHOK Hoguiam, wash. 1560 | KKJO St, Joseph, Mo, 1550
KELK Eilko, Nev. 1240 KFVS Cabe Girardeau, Mo, 960 | KHOS Tuceson, Ariz. 940| KIKOK Lompoe, Calif, 1410
KELO Sioux Falls, S.Dak, (320 KFWB Los Angeles, Calif. 980 | KHOT Madera, Calif, 1250 | KLAC Los Angeles, Caillf. 570
KELP El Paso, Tex. 9201 KFXD Nampa, fdaho 580 | KHOW Denver, Colo, 630 | KLAD Klamath Falls, Oreg. 960
KELR EI Reno, Okla. 1460 KF XM San Bernardino, Calif, 590 KHOZ Harrison, Ark. 900! KLAK Lakewcod, Colo. 1600
KELY Ely, Nev. 1230/ KFYN Bonham, Tex, 1420 | KHQ Spokane, Wash, 590 | KLAM Cordova, Alaska 1450
KENA Mena, Ark. 1450 KFYO Lubbock, Tex, 780 | KHSJ Hemet, Calif, 1320 | KLAN Lemoore, Calif. 1320
KENE Toppenish, wash, 1490| KFYR Bismarck, N.Dak. 550 | KHSL Chico, Calif, 1290 | KLAS Las Vegas, Nev. 1230
KENI] Anchorage, Alaska 550| KGA Spokane, Wash, 1510/ KHUB Fremont, Nebr. 1340 | KLBK Lubbock, Tex. 1340
KKENM Portales, N.Mex. 1450} KGAF Gainesville, Tex. 1580 | KHUM Santa Rosa, Calif. 1580 | KLBM La Grande, Oreg. 1450
KENN Farmington, N.M. 1390 KGAK Gallup, N.Mex. 1830 | KHUZ Borger, Tex. 1490 | KLBS Los Banos, Callf. 1830
KENO Las Vegas, Nev. 1460| KGAL Lebanon, Oreg. 920 TKHVH Honolulu, Hawail 1040 | KLCB Libby, Mont, 1230
KENY Bellingham-Ferndale, KGAR Jacksonville, Ark. 1500 [ KIAL Astoria, Ore. 1230 | KLCN Blytheville, Ark. 910
Wash. 930 KGAS Carthage, Tex. 1590 | KIBE Palo Alto, Calif. 1220 | KLCO Poteau, Okla. 1280
KEOK Payette. idaho 1450 KGAY Salem, Oreg. (430 | KIBH Seward, Alaska 1340 [ KLEA Lovington, N.Mex. 630
KEOS Flagstaff, Ariz. 690| KGB San Disgo, Calif. 1360 | KIBL Beeville, Tex. 1490 | KLEE Ottumwa, lowa 1480
KEPR Kennewick, Wash. 610/ KGBC Galveston, Tex. 1540 | K1BS Bishop, Calif. 1230 | KLEI Kailua, Hawaii 1130
KEPS Eagle Pass, Tex. 12701 KGBS Los Angeles, Calif. 1020 | KICA Clovis, N.M. 880 ) KLEM LeMars, Jowa 1410
KERB Kermit, Tex. 600} KGBT Harlingen, Tex. 1530 | KICD Spencer, lowa 1240 | KLEN Kilteen, Tex. 1050
KERC Eastiand, Tex. 1590/ KGBX Springfield, Mo, 1260 | KICK Springfield, Mo. 1340 | KLEO Wichita, Kans, 1480
KERG Eugene, Oreg. 12801 KGCA Rugby, N.D. 1450 | KICM Golden, Colo. 1250 [ KLER Orofino, idaho 950
KERN Bakersfield, Calif. 1410 KGCX Sidney, Mont. 1480 | K1CO Calexico, Calif, 1490 | KLEX Lexington, Mo, 1570
KERV Kerrville, Tex, 1230 | KGDN Edmonds, Wash. 630 | KICS Hastings, Neb 1550 | KLFD Litchfield, Minn, 1410
KESM Eldorado Springs, Mo, 1580 KGEE Bakersfield, Calif. 1230 | KICY Nome, Alaska 850 | KLFF Mead, Wash, 1590
KEST Boise, Idaho ' 790 KGEK Sterling, Colo. 1230 | KID )daho Falls, 1daho 390 | KLGA Algona, lowa 1600
KETO Seattle, wash, 1590 [ KGEM Boise, idaho 1140 (KIDD Monterey, Calif, 630 | KLGN Logan, Utah 1390
KETX Livingston, Tex. 14401 KGEN Tulare, Calif. R 1370 1 KIDO Boise, fdaho 630 | KLGR Redwood Falls, Minn. 1490
KEUN Eunice, La, 1490 | KGER Long Beach, Calif. 1390 | KIEV Glendale, Catif, 870 | KLHS Lordsburg, N.M. 950
KEVA Evanston, Wyo. 1240| KGEZ Kalispell, Mont. 600 | KIFG lowa Falls, la. 1510 | KLIB Liberal, Kans 1470
KEVE Minneapolis, Minn. 1440| KGFF Shawnee, Okla, 1450 | KIF1 Idaho Falls, 1daho 1260 [ KLIC Monros, La, 1230
KEVL White Castle, La, 1590) KGFJ Los Angeles, Calif. 1230 | KIFN Phoenix, Afiz. 860 | KLID Poplar Bluff, Mo, 1340
KEVT Tuceson, Ariz. 690| KGFL Roswell, N.Mex. 1400 | KIFW Sitka, Alaska 1280 | KLIF Dallas, Tex. 1190
KEWB Oakland, Calif. 910 | KGFW Kearney, Nebr, 1340 | KIHN Hugo, Okta. 1840 | KLIK Jefferson City, Me. 950
KEW! Topeka, Kans, 1440/ KGF X Pierre, "S.Dak. 630 | K{HR Hood River, Oreg. 1340 | KLIL Estherville, fowa 1340
KEX Portland, Oreg. 1190/ KGGF Coffeyville, Kans. 690 |K1JV Huron, S,Dak. 1340 ! KLIN Lincoln, Nebr. 1400
KEXO Grand June., Colo. 1230( KGGM Albuguergus, N.Mex. 610 KIKI Honolulu, Hawaii 830 | KLIP Fowler, Calif. 1220
KEYD Oakes, N.Dak, 12201 KGHF Pueblo, Coto. 1350 |KIKK Pasadena, Tex. 650 | KL1Q Portland, Oreg. 1290
KEYE Perryton, Tex. 1400 | KGHL Billings, Mont, 790 [ KIKO Miami, Ariz, 1340 f KLIR Denver, Colo. 990
KEYJ Jamestown, N.Dak. 1400| KGHM Brookfield, Mo, 1470 | KiKS Sulphur, La. 1310 KLIX Twin Falls, Idaho 1310
KEYL Long Prairie, Minn. 1400 KGHS iInternational Falls, KIKU Honolulu, Hawaii 14201 KLIZ Brainerd, Minn, 1380
KEYR Terrytown, Nebr. 690 Minn. 1280 | KILE Galveston, Tex. 1400 | KLKC Parsons, Kans, 1540
KEYS Corpus Christi, Tex. 1440 KGHT Hollister, Callf. 15201 KILO Grand Forks, S.Dak. 1440| KLLA Leesville, La. 1570
KEYY Provo, Utah 1450 KGIL San Fernando, Calif, 1260 | KJLT Houston, Tex. 616 KLLL Lubbock, Tex. 1460
KEYZ Williston, N.Dak, 1360 | KGIW Alamosa, Colo. 1450 | KIMA Yakima, wash, 1460 | KLME Laramie, Wyo, 1490
KEZE Huron, S.Dak, 1530 | KGKB Tyler, Tex. 1490 | KIMB Kimball, Nebr. KLMO Longmont, Colo, 1050
KEZU Rapid City, S.Dak.  920| KGKL San Angelo, Tex. 960 | KIML Gillette, Wyo 1490 | KLMR Lamar, Colo. 920
KEZY Anaheim, Calif, 1190/ KGKO Benton, Ark. 1600 |KIMM Rapid City, S.D 11501 KLMS Lincotn, Nebr, 1480
KFAB Omaha, Nebr, E110/ KGLC Miami, Okla. 910 [KIMN Denver, Colo. KLMX Clayton, N.Mex. 1450
KFAC Los Angeles, Calif, 1330 KGLE Glendive, Mont. 590 | KIMO Hilo, Hawaii 850 | KLO Ogden, Uta 1430
KFAL Fulton, Mo, 900| KGLN Glenwood Sprgs., Colo, 980|KIMP Mt. 'Pleasant Tex. KLOA Ridaecrest, Calif 1240
KFAM St, Cloud, Minn, 1450 KGLO Mason City, lowa 1300 | KIND Independence, Kans. 1010 | KLOC Ceres, Callf, 920
KFAR Fairbanks, Alaska 610 KGLU Safford. Ariz. 1480 [KINE Kingsville, Tex 1830 | KLOE Goodland, Kans, 730
KFAX San Francisco, Calif, (100{ KGMB Honolulu, Hawaii 590 | KING Seattle, Wash 1090 | KLOG Kelso, Wash, 1490
KFAY Fayetteville, Ark. 1250) KGMC Englewood, Colo, 1150 'KINO Winslow, Ariz 1230 | KLOH Ppipestone, Minn, 1050
KFBB Great Falls, Mont. 1310/ KGM) Bellingham, Wash, 790 | KINS Eureka, Calif. 980| KLOK San Jose, Calif. 1170
KFBC Cheyenne, Wyo. 1240 | KGMO Cape Girardeau, Mo, 220 KINT EI Paso, Tex. 1590 | KLOM Lompoe, Calif. £330
KFBK Sacramento, Calif. 1530 KGMR Jacksonville, Ark. 1500 [ KINY Juneau, Alaska 800 | KLOO Corvallis, Oreg. 1350
KFCB Redfield, S, Dak, 1380| KGMS Sacramento, Calif. 1880 [ KIOA Des Moines, lowa 9401 KLOS Albuguergue, N.Mex, 1450
KFDA Amariilo, Tex. 1440 KQMT Fairbury, Nebr, 1310 [ KIOT Barstow, Calif. 1810 | KLOU Lake Charles, La, 1580
KFDF Van Buren, Ark. 1580 | KGMY Missoula, Mont, 1450 [ KIOX Bay City, Tex. 1270 | KLOW Loveland, Colo. 1570
KEDI Wichita, Kansas 1070 | KGNB New Braunfels, Tex, 1420 | KiPA Hilo, Hawaii 1110) KLPL Lake Providence, La, 1050
KFDM Beaumont, Tex. 560| KGNC Amarillo, Tex. 7101 K1QS Willows, Calif. 1560 | KLPM Minot, N.Dak. 1390
KFDR Grand Coulee, Wash, 1360 KGNO Dodge City, Kans. 1870 [ KIRO Seattle, Wash. 710 ( KLPR Okla. City, Okla. 1140
KFEL Pueblo, Colo, 970| KGNS Laredo, Tex. 1390 | KIRT Mission, Tex, 1580 | KLPW Union, Mo, 1220
KFEQ St. Joseph. Mo. 680 | KGO San Francisco, Calif. 810 | KIRX Kirksville, Mo. 1450 | KLRA Little Roek, Ark. 1810
KFFA Helena, Ark. 1360| KGLM Avalon, Callf, 740 | K1SD Sioux Falls, S.Dak. 1230 KLRS Mountain Grove, Mo, [360
KFGQ Boone, fowa 1260} KGON Oregon City, Orey. 1520 [ K SN Vancouver, Wash, 910 ) KLTF Little Falls, Minn, 960
KFGT Flagstaff, Ariz. 930 KGOS Torrington, Wyo, 1490 | K (ST Santa Barbara, Calif, 1340 | KLTR Blackwell, Okla. 1580
KFH Wwichita, Kans. 1380 KGPC Grafton, N.Dak, 1340 1 K)T Yakima, Wash. 1280 | KLTZ Glasgow, Mont. 1240
KF1 Los Angeles, Calif. 640 | KGRI Henderson, Tex. 1000 | KITE San Antonio, Tex. 930 | KLUB Salt Lake City, Utah 570
KFIF Tueson, Ariz. 1550 | KGRL Bend, Oreg. KITI Chehalis, Wash. 1420 | KLUC Las Vegas, Nev. 1050
KFIV Modesto, Cal 3 1860 KGRN Grinnell, lowa 1410 KITN Olympia, Wash. 920 | KLUE Longview, Tex, 1280
KF1Z Fond du Lac, Wis, 1450 | KGRO Gresham, Oreg. 1280 FKIUL Garden City, Kans. 1240 | KLUV Haynesville, La, 1580
KFJB Marshalltown, jowa 12301 KGRS Pasco, Wash, 1340 | KIUN Pecos, Tex, 1400 | KLVL Pasadena, Tex. 1480
KFIM Grand Forks, N.Dak 1370| KGRT Las Cruees.. N.Mex. 570 | KIUP Durango, Colo, 930 [ KLVT Leveltand, Tex. 1230
KFIZ Ft. Worth, Tex. 1270 | KGST Fresno, Calif, 1600 [ K)VY Crockett, Tex, 1290 | KLWN Lawrence, Kans, 1320
KF KA Greeley, Colo. 1310} KGTN Georgetown, Tex. 1530 | KIWA Sheldon, lowa 1550 | KLWT Lebanon, M 1230
KFKF Bellevue, wash, 18330 | KGU Honolulu. Hawaii 760 [KIX] Seattle, Wash. 910 | KLYD Bakersfield, Calif. 1350
KFKU Lawrence, Kans. 1250 | KGUC Gunnison, Colo. 1490 [ KIXL Dallas, Tex 1040 | KLYK Spokane, Was| 1230
KFLA Scott City, Kans, 1310| KGUD Santa Barbara, Callf. 990 KIXX Provo, Utah 1400 | KLYQ Hamilton, Mont. 9
KFLD Floydada, Tex. 900 | KGUL Port Lavaca, Tex. 1560 [ KIXZ Amarillo, Tex, 940 | KLYR Clarksville, Ark. 1360
KFL! Mountain Home, Ida. 1240| KGVL Greenville, Tex. 1400 | KI1ZZ E| Paso, Tex. 1150 | KLZ Denver, Colo. 0
KFLJ walsenburg, Colo 1880| KGVO Missoula. Mont, 1290 | KJAM Madison, S.Dak. 1390 | KMA Shenandoah, Jowa 960
KFLW Klamath Falls, Oreg. 1450 | KGVW Belgrade, Moni. 630 [KJAN Atiantic, lowa 1220 | KMAC San Antonio, Tex 630
KFLY Corvallis, Ore 1240 KGW Portland, Oreg. 620 | KJAX Santa Rosa, Calif. 1150 | KMAD Madill, Okla, 1550
KFEMB San Diego, Calif. 540 | KGWA Enid, Okla, 960 | KJAY Sacramento, Calif. 1430 | KMAE McKinney, Tex 1600
KFMJ Tulsa, Okla. 1050| KGY Olympia, Wash, 1240 | KJBC Midland, Tex, 1150 | KMAK Fresno, Calif 1340
KFML Denver, Colo. 1390| KGYN Guymon, Okla. 1220 | KJCF Festus, Mo. 14001 KMAM Butler, Mo 1530
KFMO Flat River, Mo, 1240 | KHA! Honotulu, Hawaii 1090 | KJCK Junction City, Kans. 1420 KMAN Manhattan, Kans. 1350
KFENF Council Bluffs, fowa  920{ KHAK Cedar Rapids, lowa 1360 |[KJEF Jennings, La. 1290 | KMAQ Magquoketa, lowa 1320
KFNV Ferriday, La. 71600 | KHAL Homer, La, 1300 | KJEM Oklahoma City, Okla. 800 | KMAR Winnsbore, La. 1570
KFNW Fargo, N,Dak, 900 KHAR Anchorage, Alaska 590 | KJET Beaumont, Tex. 1380 | KMAS Shelton, Wash. 1280
KFOR Lincoln, Nebr. 1240 KHAS Hastings, Nebr. 1230 | KJFJ Webster City, towa 1570 | KMBC Kansas City, Mo, 980
KFOX Long Beach, Calif, 1280 | KHAT Phoenix, Ariz. 1480 | KJIM Ft. Worth, Tex, 870| KMBL Junction, Tex. 1450
KFPW Ft. Smith, Ark. 1230 KHBC Hilo, Hawaii 970 | KJKJ Flagstaff, Ariz. 1400 | KMBO Tueson, Ariz, 940
KKFAD Anthorage, Ataska 730{ KHBM Monticello, Ark. 1430 | KJLT North Platte, Nebr. 970 | KMBY Monterey, Calif. 1240
110 Rap10-TV EXPERIMENTER
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C.L Locatlon

KMCD Fairfield, lowa
KMCM McMinnville, Oreg.
CO Conroe, Tex.
MDO Ft. Scott, Kans.
MED Medford, Oreg.
MEN San Bernardino.
California
MEO Omaha, Nebr.
ER Kemmerer, Wyo.
HT Marshall, Tex.
IL Cameron, Tex.
IN Grants, N.M.
5] Portnuevnlle, Mo.
1 Fresno, Ca
LB Monroe, La
] Grand tsland, Nebr,
Albuquerque, N, M
Sioux City, lowa
acoma, Wash.
Great Falls, Mont.
Mineola, Tex.
Tucson, Ariz,
Littleton, Colo.
St. Louis, Mo,
Los Angeles, Callf.
Morgan City, La,
Spokane, Wash.
Morris, Minn.
Ukiah, Calif.
Muleshoe, Tex.
Murray, Utah
Muskogee, Okla,
Wailuku, Hawaiil
Sierra Vista, Ariz.
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Marysville, Calif.
Clayton, Mo.
Fredericksburg, Tex.
Salt Lake City, Utah
Victoria, Tex.
Valiejo, Calif.

San Francisco, Calif.
Lincoln, Nebr.
Norton, Kan,
Klirkland, Wash
Newport, Ark.
Concordia, Kans.
Moberly, Mo.
Garden City, Kans,
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DEEP PP

C Hettinger, N.Dak.
E Aztec, N.Me:

1 Honolulu, Hawail

Y Marysville, Kans,

A Jonesboro, Ark.

B Scottsbluff, Nebr.

D McAlester, Okla.
Brady, Tex.
Nevada, Mo.
Pajestine, Tex.
Spokane, Wash.
McPherson, Kans.
Lompoce, Calif,
Paradise, Calif.
Hanford, Calif.
Knoxville, lowa
Maryville. Mo.
Wichita Falls, Tex.
T Abilene, Tex.

D Cottage Grove, Oreg.
C Natchitoches, La.
OE Monroe, La.

0G Nogales, Ariz,

OK Ft. Worth, Tex.
OP N. Platte, Nebr.
OR Norman, Okla.

OT Prescott, Ariz.

OW Austin, Tex.
o
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u
u
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X Grand Forks, N.Dak.
T Newport, Ore.

1 Makawao, Hawail

1 New Ulm, Minn,

Z Houston, Tex.
WC Sioux Falls, S.D.
WS Waterloo, lowa

Los Angeles, Calif.
Denver, Coto.
C Corvallis, Oreg.
D Lemoore, Calif.
OAL Price, Utah
M Pittsburg, Kans.
Albuquerque, N.Mex.
Las Cruces, N.Mex.
Hot Springs, S.Dak.
Kilgore, Tex.
Oklahoma cny, Okla.
Houston, Tex,
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North Platte, Nabr
Oelwein, owa
Pullman, Wash.
Kallsnell Mont.
Ottawa, Kans.

San Mateo, Calif.
Ogallala, Nebr.

San Diego, Catif.
Orange, Tex.
Reno, Nev.
Honolulu, Hawail
Hermiston, Oreg,
IL Omaha, Nebr.

IN Portland, Oreg.
KOJM Havre, Mont.

JUNE, 1964
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Nebraska City, Nebr.

.|C.L.

Location

KOKA Shreveport, La.

KOKE Austin, Tex.

KOKL Okmulgese, Okla.

KOKO Warrenshurg, Mo,

KOKX Keokuk, lowa
KY Little Rock, Ark.

L Seattle, Wash,

LD Tucson, Ariz,

LE Port Arthur, Tex,

II:J Quanah, Tex.

[=3=t=I=1=1=X-]

Nev.
LR Sterling, Colo,
(OLS Pryor, Okla.
KOLT Scottsbluff, Nebr,
OLY Mobridge, S.Dak.
MA Okla. City, Okla,
E Tulsa, Okla.
0 Seattle, Wash
W Omak,
Y Wa(sonvllle, ‘Calif.
E Reno, Nev.
G
]
0
P
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Visalia, Calif.
Spanish Fork, Utah
San Antonio, Tex.
Port Angeles, Wash.
K Billings, Mont.
KOOL Phoenix, Ariz.
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KOPR Butte, Mont.

KOPY Alice, Tex.

KOQT Bellingham, Wash.
KORA Bryan, Tex,
KORC Mineral Wells, Tex.
KORD Pasco, Wash,
KORE Eugene, Oreg.
KORK Las Vegas, Nev.
KORN Mitchell, S.Dak.
KORT Grangevlile, idaho
KOSA Odessa, Tex.
KOSE Osceola, Ark,

KOSG Panshuska, Okla.
KOSI Aurora, Colo.

KOSY Texarkana, Ark.
KOTA Rapid City, S.Dak.
KOTE Fergus Falls, Minn.
KOTN Pine Bluff, Ark.
KOTS Deming. N.M.
KOUR Independence, lowa
KOVC Valley City, N.Dak.
KOVE Lander, WYo,
KOVO Provo, Utah

KOWB Laramie, Wyo,
KOWL Bijou, Calif.
KOWN Escondido, Calif.
KOXR Oxnard, Calif.

KOY Phoenix, Ariz.
KOYL Odessa, Tex.
KOYN Billings, Mont,
0ZE Lewiston, Idaho
0Z| Chelan, Wash,

0ZY Grand Rapids, Minn,
PAC Port Arthur, Tex.
PAK Minden, La,

PAL Palm Snrlnns Callf.
PAM Portland, Oreg.
PAN Hereford, Tex.
KPAP Redding, Calif.
KPAS Banning, Calif.
KPAT Berkeley, Calif.
KPAY Chico, Calif.
KPBA Pine Bluff, Ark,
KPBM Carlsbad, N.Mex.
KPBR El Paso, Tex.
Marked Tree, Ark.
Grand Prairie, Tex.
Pampa, Tex.
Portland, Oreg.
Spokane, Wash.
Lafayette, La.

San Angelo, Tex.
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K Colorado Sprés.,
N Casa Grande, Ariz,
R Eugene, Wash.

A Plainview, Tex.

C Lake Charles, La,

T Paris, Tex.

W Union, Mo,

Y Crescent City, Calif.
C Bakersfield. Calif.

G Port Neches, Tex.

C Pocahontas, Ark,

D Crescent City, Callf.
F Denver, Colo.

0f Honolulu, Hawall
KPOJ Portland, Oreg.
KPOK Scottsdale, Ariz.
KPOL Los Angeles, Calif.
KPON Anderson, Calif,
KPOR Quincy, Wash,
KPOS Post, Tex.

KPOW Powell, wyo,

KPPC Pasadena, Calif.
KPQ Wenatchee, Wash,
KPRB Redmond, Oreg.
KPRC Houston, Tex,
KPRK Llvingston, Mont.
KPRL Paso Robles, Calif.
KPRM Park Rapids. Minn.
KPRO Riverside, Calif.
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Colo.

.|C.L.

Locatlon

KPRS Kansas City, Mo.
KPS0 Falfurrias, Tex.
KPST Preston, 1daho

KPTL Carson City, Nev.

KQAQ Austin, Minn,
QCY Quincy, Calif.
QDF Spokane, Wash.
QDY Minot, N.Dak,
QEN Roseburg, Oreg.
QEOQ Albuquerque, N,Mex.
KQiK Lakeview, Oreg.
KQMS Redding, Calif.
KQUT Yakima, Wash.
KQTE Missouta, Mont,
KQTY Salina, Kans.
KQV Pittsburgh, Pa.
KQYX Joplin, Mo.
RAC Alamogordo,

RARRR

N.M,

E Cheyenne, WYo.

I Craig, Colo.

K Stockton, Callf.

L Rawlins, Wyo,

AM Las Vegas, Nev.
AN Morton, Tex,

AY Amarillo, Tex.
BA Lufkin, Tex.

BC Abilene, Tex,

RB1 St. Peter, Minn.
BN Red Lodge, Mont.
K Ridgecrest, Calif.
0 Prineville, Oreg.
G Redding, Calif,

0 Coto. Springs, Colo.
P Reedsport, Oreg.
S Tolleson, Ariz.

U Dinuba, Calif.

B Shreveport, La,

D Eureka, Calif.

H Oakdale. La.

t Farmington. Mo,
K Sapulpa, Okla.

M Spokane, Wash.
0 Indio, Calif.

W Sunnyside. Wash.
X Grand June., Colo.
0 Owatonna, Minn,
S Superior, Nebr.

{ Grand Island. Neb.
V Waeslasco, Tex.

D Duncan, Okla,
Mason Clty, lowa
Odessa, Tex.
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McAllen, Tex.
Phoenix, Ariz.
King City, Calif.
Los Angeles, Calif.
Everett, Wash,
Albany. Ore.
Pasadena, Calif.
Lewiston, (daho
Dallas, Tex.
Canon City, Colo.
Walnut Ridge, Ark.
Shreveport, La.
Tulsa, Okla,
Carmel, Calif,
Monett, Mo.
Osage Beach, Mo,

RRECCCEX XX
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Roseburg, Oreg.
Burns, Oreg.
Des Molnes, fowa
Kearney, Nebr.
Robstown, Tex.
Rochester, Minn,
El Paso, Tex.
Sherldan, wyo,
Abbeville, La.
Brawley, Calif.
Clinton, fowa

W Dallas, Ore,

X Crookston, Minn.
Y Sacramento, Calif.

L Moscow, (daho
R Ruldoso, N.Mex.
RV Sherman. Tex.
KRSA Alisal, Calif.
KRSC Othello, Wash.
KRSD Rapid City, S.Dak.
KRSI St Louis Park, Minn.
KRSL Russeil, Kans.
SN Los Alamos, N.Mex.
SY Roswell. N.Mex,
N Raton, N.Mex.
Thermopolls, Wyo.
Ballinger, Tex.
Ruston, La.
Glendale, Arlz.
Ashland, Oreg,
N Lexington, Nebr.
WB Roseau, Minn,
KRXK Rexburg, 1daho
KRYS Corpus Christl, Tex.
KRYT Colo. Springs, Colo.
KRZE Farmington, N.M.
KRZY Atbuquerque, N.M.
KSAC Manhattan, Kans.
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KSAL Salina, Kans.

waana amaricanradiohicstaons com,

D E, Grand Forks, Minn.

San Bernardino, Callf. }

C.L. Locatlon Ke.
KSAM Huntsville, Tex. 1490
KSAN San Francisco, Calif. 1450

KSAY San Francisco, Calif. lOIO
KSBW Salinas, Calif.
KSCB Liberal, Kans. 600

KSCJ Sioux City, lowa 1360
KSCO Santa Cruz, Calif. 1080
KSD St. Louis, Mo. 550
KSDN Aberdeen, S.Dak. 930
KSDO San Diego, Calif. 1130
KSDR Waterton, S.Dak. 1480
KSEE Santa Maria, Calif. 1480
KSE( Pocatello, Idaho 30
KSEK Pittsburg, Kans. 1340
KSEL Lubbock, Tex. 950
KSEM Moses Lake, Wash. 1470
KSEN Shelby, Mont. 150
KSEO Durant, Okla. 750
KSET EIl Paso, Tex. 1340
KSEW Sitka, Alaska 1400
KSEY Seymour, Tex. 1230
KSFA Nacogdoches, Tex. 860
KKSFE Needies, Calif. 340
KSFO San Francisco, Calif. 560
KSGM Chester, |11, 980
KSGT Jackson, WYo. 1340
KSHA Medford, Dre. 860
KS1B Creston, lowa 1520
KS1D Sidney, Nebr. 1340
KSIG Crowley, La. 450
KStL Silver City, N.Mex. 1340
KSIM Sikeston, Mo. 400
KSI1R Wichita, Kans. 900
KS1S Sedalia, Mo. 1050
KSIW Woodward, Okla. 1450
KSIX Corpus Christl, Tex. 1230
KSIB Jamestown, N.D K. 600
KSKI| Sun Valtey, {daho 1340
KSKY Dallas, Tex. 660
KSL Salt Lake Cny, Utah 1160
KSLM Salem, Oreg. 390
KSLO Opelousas, La. 1230
KSLV Monte Vista, Colo, 1240
KSMA Santa Marla, Calif, 1240
KSMN Mason City, fowa 1010
KSMO Salem, Mo, 1340
KSNB Santa Barbara, Calif, 1290
KSNN Pocatello, Ida. 1290
KSNO Aspen, Colo. 1260
KSNY Snyder, Tex. 1450
KSO Des Moines, lowa 60
KSO K Arkansas City. Kans. 1280
KSON San Diego, Calif. 1240
KSO0O Sioux Falls, S.Dak. 1140
KSOP Sait Lake City, Utah 1370
KSO0X Raymondville, Tex. 1240
KSPA Santa Paula, Calif, 1400

KSP| Stillwater, Okla. 780
KSPL Diboll. Tex.
KSPT Sandpoint. (daho
KSRA Salmon, idaho
KSRC Socorro, N.Mex. 1290
KSRO Santa Rosa, Callf. 1350
KSRV Ontario, Oreg. 1380
KSSS Colorado Springs, Colo. 740
KSST Sulphur Springs, Tex. :§30

KSTA Coleman, Tex 00
KSTB Breckenridge, Tex. 1430
KSTH St. Helen's, Oreg. 1600
KSTL St, Lours, Mo, 690
KSTN Stockton, Calif, 1420
KSTP 8t. Paul, Minn. 00

| 54
KSTR Grand Junction, Colo, |6§8
1

KSTT Davenport, lowa

KSTV Stephenville, Tex, 1510
KSUB Cedar City. Utah 590
KSUD W. Memphis, Ark. 730
KSUE Susanville, Calif. 1240
KSUM Falrmont, Minn, 1870
KSUN Bisbee, Ariz. 1230
KSVC Richfield, Utah 980
KSVN Ogden, Utah 730
KSVP Artesla, N.Mex, 990
KSWA Graham, Tex. 1330
KSWC Tucson, Arlz. 1550
KSWI Council Bluffs, fowa (560
KSWM Aurora, Mo. 940
KSWO Lawton, Okla. 1380
KSXX Salt Lake Clty, Utah 630
KSYC Yreka, Calif. 1490
KSYL Afexandria, La. 970
KSYX Santa Rosa, N.Mex. 1420
KTAC Tacoma, Wash, 850
KTAE Taylor, Tex. 1260
KTAN Tucson, Ariz. - 580
KTAR Phoenix, Ariz. 620
KTAT Frederick, Okla. 1570
KTBB Tyler, Tex. 600
KTBC Austin, Tex. 590
KTCB Malden, Mo. 1470
TCR Minneapolis, Minn, 690
KTCS Fort Smith, Ark. 1410
TDL Farmersville, La. 1470
KTDO Toledo, Orea. 1230
KTEE (daho Falls, Idaho 900
KTEL Walla Walta, Wash. 1490
KTEM Temple, Tex. 1400
KTEO San Angelo, Tex. 1340
KTER Terrell, Tex. 1570
KTFI Twin Falls, {daho 1270
KTFO Seminole, Tenn. 1250
KTFS Texarkana, Tex. 1400
KTFY Brownfield, Tex. 1800
111



www.americanradiohistory.com

WHITE'S

[RADI@
LOG

C.L. Location

KTHE Thermopolis, Wyo.
KTHO Tahoe Valley, Calif.
KTHS Berryville, Ark.

KTIL Tillamook. Oreg.
KTIM San Rafael. Calif.
KTIP Portervillie, Calif.
KTIS Minneapolis, Minn.
KTJS Hobart, Okla.
KTKN Ketchikan. Alaska
KTKR Taft, Calif.
KTKT Tucson, Ariz.
KTLD Tullulah, La.

TLN Denver, Colo.
KTLO mtn. Home, Ark.
KTLQ Tahlequah, Okla.
KTLU Rusk, Tex.

KTLW Texas City, Tex.
KTMC McAlester, Okia.
KTMN Trumann. Ark.
KTMS Santa Barbara, Calif.
KTNC Falls City, Nebr.
KTNM Tucumeari, N.Mex.
KTNT Tacoma. Wash,
KTOC Jonesboro. La,

KTOD Sinton, Tex.

KTOE Mankato, Minn.
KTOH Lihue, Hawaii
KTOK Oklahoma City, Okla.
KTON Belton, Tex.

KT00 Henderson. Nev,
KTO‘F”I Topeka. Kans.

KTRF Thief Rlver Fall;‘,

KTRG Honolulu, Hawail
KTRH Houston, Tex.
KTR1 Sioux City, lowa
KTRM Beaumant, Tex.
KTRN Wichita Falls, Tex.
KTRY Bastrop, La.
KTSA San Antonio, Tex.
KTSL Burnett, Tex.
KTSM EIl Paso, Tex.
KTTN Trenton, Mo,
KTTR Rolla, Mo.

KTTS Springfield, Mo.
KTTT Columbus, Nebr.
KTUC Tueson. Ariz.
KTUE Tulia. Tex.
KTW Seattle, Wash.
KTWO Casper, Wyo.
KTXJ Jasper, Teox.
KTX0 Sherman. Tex.
KTYM inglewood, Calif.
KUAM Agana, Guam
KUBA Yuba City, Calif.
BC Montrose, Colo.
BE Pendleton, Orep.
DE Oceanside, Calif.

I Great Falls, Mont.
L Kansas City, Mo.

U Ventura, Calif.

N Wenatchee, Wash.

0. Phoenix, Ariz.
Eugene, Oreg.
Hillsboro. Oreg.
Walla Walla. Wash.
San Antonio, Tex,
Ukiah, Calif,

KU Willow Springs, Mo.
Honolulu, Hawaii
Ephrata, W.
LP E} Campo. Tex.
MA Pendleton, Oreg.
MU Honolulu, Hawaii
NO Corpus Christi, Tex.
OA Siloam Springs. Ark.
OM Minneapolis, Minn.
PD Tempe,
P
R
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Ariz.
! Idahe Falls, Idaho
A Moab, Utah
L Bitlings, Mont.
V Edinburg, Tex.
Y Brookings, Oreg.
D Vermltlion, S.Dak,
H Cushing, Okla.

T Fargo, N.Dak.

Y Palmdale, Calif.

R Holdredge. Nebr.

L Golden Vailev. Minn.
ZN W, Monroe, La.
ZZ Bakersfleld, Calif.
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C.L Location Kc.
KVAL Sauk Rapids, Minn. 800
KVAN Vancouver, Wash, 1480
KVCK Woif Point, Nebr. 1450
KVCL Winnfleld, La. 1270
KVCV Redding, Calif, 600
KVEC San Luis Obispo, Calif. 920
KVEE Conway. Ark. 1330
KVEG Las Vepas, Nev. 970
KVEL Vernal, Utah 1250
KVEN Ventura, Calif. 1450
Ke. | KVET Austin. Tex. 1300
KVFC Cortez, Colo. 740
1240 KVFD Ft. Dodge. lowa 1400
590 | KVGB Great Bend. Kans. 1590
1480 [ KV ( Seattle, Wash, 570
790 | KVIC Victoria, Tex. 1340
630 KVIL Highland Park, Tex, 1150
1590| KVIM New Iberia, La. 1360
1510/ KVIN Vinita, Okta. 1470
1450 | Kvi0 Cottonwood, Ariz. 1600
900/ KVIP Redding. Cafif. 540
1420 | KVKM Monahans, Tex. 1330
930 KVLB Clevetand, Tex. 1410
1310 KVLC Little Rock Ark. 1050
990 | KVLF Alpine, Tex. 12
1360) KVLG LaGrange, Tex. 1570
1280| KVLH Pauls Valley, Okla. 1470
1490 | KVLL Livingston, Tex. 220
1350] KVMA Magnolia, Ark. 30
1580| KVMC Colorado City. Tex. 1320
920} KVML Sonora, (:am. 1450
14001 KVNC Winslow, A 010
1530 KVNI Coeur d* Alene, “tdaho 1240
1250 | KVNU Logan, Utah 10
12301 KVOB Bastrop, La. 1340
1400 K vOoC Casper. Wyo. 1230
1400/ KVOD Albuquerque, N. Mex. 730
920 | KVOE Emporia, Kans. 1400
1590 KVOG Oagden, Utah 1490
1420 KVOL Lafayette. La. 1330
1490| KVOM Morrilton, Ark, 800
1000 KVON Napa, Calif. 1440
940( KVOO Tulsa, Okla, 1170
1280 KVOP Plainview, Tex. 400
490| KVOR Colo. Springs. Colo. 1300
13404 KVOU Uvalde. Tex. 1400
70| KVOW Riverton, Wyo. 1450
60| KVOX Moorhead, Minn. 1280
14001 KVOY Yuma. Ariz. 1400
420| KVOZ Laredo, Tex. 1490
KVPI Ville Platte. La. 1050
1230 KVRC Arkadetnhia, Ark. 1240
90 KVRD Cottonwood, Ariz, 1240
740| KVRE Santa Rosa, Calif. 1460
1470 | KVRH Salida. Colo. §340
990| KVRS Rock Springs, Wyo. (360
1290] KVSA MceGehee, Ark. 1220
730| KVSF Santa Fe. N.Mex. 1260
5501 KVSH valentine, Nebr. 940
13401 KvSO Ardmore. Okla. 1240
13801 KVWC Vernon, Tex. 1490
1600| KVWD Pearsall, Tex. 1280
1490 [ KvWM Show Low, Ariz. 1050
1400 | KVWO Cheyenne, Wyo. 1370
15101 KVYL Holdenville, Okia. 1370
1400 KWAC Bakersfield, Calif. 1490
1260 KWAD Wadena. Minn. 920
1250 | KWAK Stuttgart, Ark. 1240
1470 | KWAL Waltace, Idaho 620
1850 KWAM Memphis, Tenn. 990
1500 KWAT Watertown, S.Dak. 950
1460 | KWAY Forest Grove, Oreg. 1570
810 KWBA Baytown, Tex. 1360
1600 KWBB Wichita, Kans. 1410
580 KWBC Navasota, Tex. 1550
1050 KWBE RBeatrice, Nebr. 1450
(320 KWBG Boone, lowa 1590
1450) KWBW Hutchinson, Kans. 1450
1380| KWCB Searcy. Ark. 1300
1590 KWCL Oak Grove, La. 1280
900 | KWCO Chickasha, Okla. 1560
740| KWEB Rochester, Minn. 1270
590 KWED Seguin, Tex. 1580
1360 | KWEI| Weiser, 1daho 1260
1420 I(WEL Midland, Tex. 1600
12 KWEW Hobbs, N.Mex. 1480
1400 | KWFA Merkle, Tex. 1500
1330 KWFR San Angelo, Tex. 1260
690 | KWFS Eugene, Oreg. 1540
730 | KWFT Wichita Falls, Tex. 620
1390| KWG Stoekton, Calif. 1230
(290| KWH! Brenham, Tex. 1280
1500 | KWHK Hutchinson, Kans, 1260
1400 KWHN Fort Smith, Ark. 1320
1290| KWHO Salt Lake City, Utah 860
770| KWHW_Altus, Okla. 1450
060 | KWIC Salt Lake cny, Utah 1570
980 | KWIK Pocatello, 1daho 40
1450 KWIL Albany. Oreu 790
730 KWIN Ashland, Oreg. 580
710 KWIP Merced, Cal 1580
9(0) KWIQ Moses Lake, wash. 1260
6901 KW1V Douglas, Wyo. 1050
1600 | KWIX Moberly. Mo. 1230
1270 | KWIZ Santa Ana, Calif. 1480
90| KWJJ Portland, Oreg. 1080
980| KWKC Abilene, Tex. 1340
1550 | KWKH Shreveport, La, 1130
1470 KWKW Pasadena, Calif. 1300
1380 | KWKY Des Moines, lowa 1150
1570| KWLA Many, La. 1530
1310 | KWLC Oecorah, lowa 1240
800 | KWLD Liberty, Tex. 1050

C.L Location Ke.
KWLM Willmar, Minn. 1340
KWMT Ft. Dodge, lowa 544
KWNA Winnemueea, Nev. 1400
KWNO Winona, Minn, 1230
KWNS Pratt, Kans, 1290
KWNT Davenport, lowa 1580
KWOA Worthington, Minn, 730
KWOC Poplar Bluff, Mo. 30
KWOE Clinton, Okla. 1320
KWON Bar(lesvllle Okla. 1400
KWOR Worland, Wyo. 1340
KWOS Jefferson City, Mo. (240
KWOW Pomona, Calif. 1600
KWPC Muscatine, lowa 860
KWPM West Plains, Mo, 1450
KWPR Claremore, Okla. 1270
KWRA l1daho Falls, idaho 1400
KWRD Henderson, Tex. 1470
KWRE Warrenton, Mo. 730
KWRF Warren, Ark, 860
KWRO quullle, Oreg. 630
KWRT Boonville, Mo. 1370
KWRY MecCook, Nebr., 1860
KWRW Guthrie. Okla. 1490
KWSC Pullman, wWash, 1250
KWSD Mt Shas(a, Calif. 620
KWSH Wewoka-Seminole,
Oklahoma (260
KWSK Pratt, Kans. 570
KWSL Grand Junction, Colo. (340
KWS0 wasco. Calif. 1050
KWTC Barstow, Ca 1230
KWTO0 Snrmnﬁeld 0. 560
KWTX Waco, Tex. 1230
KWVN COneord, Calif. 1480
KWVR Enterprise, Oreg, 1340
KWVY waverly, jowa 470

KWWL Waterloo, lowa

13
KWXY Cathedrat City, Calif.

KWYK Farmington, N.Mex,
KWYN Wynne, Ark.

WYO Sheridan, Wyo.
WYR Winner, S.Dak.
WYZ Everett, Wash,

A Seattle, Wash.

AR Hope, Ark.

EL Waterloo, Jowa
EN St. Louis, Mo,
EO Mexico, Mo,
EW Tucson, Ariz.

EX Fresno, Calif.

G! Ft. Madison, lowg
GN

GO

RARRARRA

Glendive, Mont,
Fargo. N. Dak.
lowa City, lowa
Dalhart, Tex.
Phoenix, Ariz,

K Forrest City, Ark.
W Lafayette, La,
Portland, Oreg.

E Ellensburg, Wash.
F Butte, Mont.

J Helena, Mont.

L Missoula, Mont.

0 Lewis(on Mont.
R Little Rock, Ark.
W Clayton, Mo.

Y _Spokane, Wash.
E] Centro, Calif.
A Saeramento. Calif,
K St. Louis, Mo.

L Ft. Worth, Tex.
X Sweetwater, Tex.
A Alexandria, Minn,
J Russellvitle, Ark.
Aberdeen, wash.
X San Jose, Calif.
L Bozeman, Mont.

X Colby. Kans.

Z Houston, Tex.
San Franciseo, Calif.
cA Preseott, Ariz.
KYCN Whea(land, Wyo.
KYES Roseburg, Oreg.
KYJC Medford, Oreg.
KYLT Missoula, Mont.
KYME Boise, tdaho
KYND Tempe, Ariz.
KYNG Coos Bay. Oreg.
KYNO Fresno, Calif.
KYNT Yankton, S.Dak.
KYOK Houston. Tex.
KYOR Biythe, Calif.
KYOS Merced, Calif.
KYOU Greeley, Colo.
KYRO Potosi, Mo.
KYSM Mankato, Minn.
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KYSN Colorado Sprgs., Colo. o

KYSS Missoula, Mont.
KYUM Yuma, Ariz.
KYVA Gallup, N.Mex.
KYW Cleveland, Ohio
KZEE Weatherford, Tex.
KZEY Tyler, Tex.

KZIM Cape Gi rardeau. Mo.
KZiP Amarilto,

KZI1X Fort cmllns calo
KZNG Hot Springs, Ark.
KZOK Prescott, Ariz,
KZOL Farwell, Tex,
KZ0O Honolulu, Hawaii
KZOT Marianna, Ark,
KZOW Globe, Ariz,

wwn americanradiohistorn/.com.

C.L. Location

KZUN Opportunity, Wash,
KZZN Littlefield, Tex.
VOUS Argentia, Nfld.
WAAA Winston-Salem, N.C.
WAAB Worcester, Mass,
WAAC Terre Haute, Ind.
WAAF Chicago, (1.
WAAG Adel, Ga.

WAAK Dallas, N.C.
WAAP Peoria, [Il.

WAAT Trenton, N.J.
WAAX Gadsden, Ala.
WAAY Huntsville, Ala,
WABA Aguadilla, P.Rico
WABB Mobile, Ala,
WABC New York, N.Y.
WABF Fairhope, Ala,
WABG Greenwood, Miss,
WABH Deerfield, Va.
WABI Bangor, Maine
WABJ Adrian, Mich.
WABL Amite, La.
WABQ Waynésboro, Miss.
WABQ Cleveland, Ohio
WABR Winter Park, Fla.
WABT Tuskegee, Ala.
WABV Abbeville, S.C.
WABW Annapolis, Md.
WABY Albany, N.Y.
WABZ Albemarle, N.C.
WACA Camden, S.C,
WACRB Kittanning, Pa.
WACE Chicopee, Mass,
WACK Newark, N.Y.
WACL Wayeross, Ga.
WACO Wwaco, Tex.
WACR Columbus, Miss,
WACT Tuscaioosa, Ala,
WACY Moss Point, Miss.
WADA Shelby, N.C.
WADC Akron, Ohio

WADE Wadesboro, N.C.

WADO New York, N.Y.

WADP Kane, Pa,

WADS Ansonia, Conn,

WAEB Allentown, Pa.

WAEL Mayaguez, P.Rico

WAFC Staunton. Va.

FS Amsterdam, N,Y.

C Centre. Ala.

E Leesburg, Va.

F Dothan, Ala,

G Franklin, Tenn.

L Lancaster,

M Presque Isle, Maine
Menominee, Mich.

R Lumberton, N.C.

S Bishopville, S.C.

Y Forest City, N.C,

1K Galesburg, f1I.

L Baton Rouge, La.

M Anderson, S.C.

N Columbia, Ky.

R Winston-Salem, N.C.
WAIT Chicago, 11l.
WAIJF Decatur, Ala,
WAIJR Morgantown, W.va,
WAKE Atfanta. Ga.

WAKI MeMinnvills, Tenn.
WAKN Aiken,

WAKO Lawreneevnlle, e,
WAKR Akron. Ohio
WAKY Louisville, Ky.
WALA Mobile, Ala.
WALD Walterburo S.C.
WALE Fall River, Mass.
WALG Albany, Ga.

WALK Patchogue, N.Y.
WALL Middietown, N.Y.

ALM Albion, Mich.
WALO Humaeao, P.R.
WALT Tampa, Fla.
WALY Herkimer. N.Y,
WAMD Aberdeen, Md.
WAME Miami, Fla,
WAM1 Opp, Ala.

WAML Laurel, Miss.
WAMM Flint, Mich.
WAMO Homestead, Pa.
WAMR Venice, Fla.
WAMS wilmington, Del.
WAMV East St. Louis, 1l
WAMW Washington, Ind.
WAMY Amory, Miss,
ANA Anniston, Ala.

A

A

A
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NB Waynesburg, Pa.
ND Canton. Ohio
NE Ft. Wayne, Ind.
ANN Annapolis, Md.
WANS Andersen, S.C.
WANT Richmond, Va.

w
w
w
w
w

WAOV Vineennes, nd.
WAPA San Juan. P.R.
WAPC Riverhead, N.Y,
WAPE Jacksonville, Fla,
WAPF MecComb, Miss.
WAPG Arcadia, Fla,
WAPI Birmingham, Ala,
WAPL Appleton, Wis.
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C.L. Location

WAPO Chattanooga, Tenn.
WAPX Montgomery, Ala.
WAQE Towson, Md.

WAQI Ashtabula, Ohio
WARA Attieboro, Mass.
WARB Covington, La.
WARD Johnstown, Pa,
WARE Ware, Mass.

WARF Jasper, Ala.

WARI! Abbeville, Ala.
WARK Hagerstown, Md.
WARM Scranton. Pa.
WARN Ft. Pierce, Fla.
WARO Canonsburg, Pa,
WARU Peru. Ind.

WASA Hayre de Grace, Md.
WASK Lafayette, Ind.
WATA Boone, N.C,

WATC Gaylord, Mich.
WATE Knoxville, Tenn.
WATH Athens, Ohio
WATK Antigo, Wis.
WATM Atmore, Ala.
WATN Watertown, N.Y.
WATO Oak Ri Tenn,
WATP Marion, S.C.
WATR Waterbury, Conn.
WATS Sayre, Pa.
WATT Cadillac, Mich.
WATV Birmingham, Ala,
WATW Ashland, Wis.
WATZ Alpena, Mich.
WAUB Auburn, N.Y.
WAUC Wauchula, Fla.
WAUD Auburn, Ala.
UG Augusta. Ga.
UX Waukesha, Wis.
VA Arlington, Va.
VE
vi

Louisville, Ky.
Dayton, Ohio
WAVL Apolle, Pa.
WAVN Stillwater, Minn.

[}
WAVO Avondale Estates. Ga, &

WAVP Avon Park, Fla.
WAVU Atbertville, Ala.
WAVY Portsmouth, Va.
WAVZ New Haven, Conn.
WAWA West Allis, Wis,
WAW K Kendallvilie, Ind.
WAW?Z Zarephath, N.J.
WAXE Vero Beach, Fla.
WAXU Georgetown, KYy.

WAXX Chippewa Falls. Wis. N

WAYB Waynesboro, Va.
WAYE Baltimore, Md.
WAYN Rockingham. N.C.
WAYR Orange Park, Fla,
WAYS Charlotte, N.C.
WAYX Waycross. Ga.
WAYZ Waynesboro, Pa.
WAZA Bainbridge. Ga.
WAZE Clearwater, Fla.
WAZF Yazoo City, Miss.
WAZL Hazelton, Pa.
WAZS Summerville, S.C.
WAZY Latayette, Ind

BAB Babylon, N.Y.
AC Cleveland, Tenn.
AG Burlington, N.C.
L Baltimore, Md.

M Montgomery. Ala.
P Ft. Worth, Tex.

R Bartow, Fla.

T Marion, Ind.

w Barnwell, S.C.
AX Wilkes.Barre, Pa.
Green Bay, Wis.
AZ Kingston, N.Y.
BA Pittsfield, I1l.

BB Burlington, N.C,
F Rochester, N.Y.

1 Abingdon, Va.

K Blakely, Ga.

L Richmond, Va.

M Chicago, Il

0 Forest City, N.C.
Q Augusta, Ga.

T Lyons, Ga.

W Youngstown, Ohio
BX Portsmouth, N.H. "
BY Wood River, Ill.
BZ Ponca City. Okla.
CA Bay Minette, Ala.
CB Levittown, Pa,
CH Hastings., Mich.
BCl Williamsburg, Va.
Battie Creek. Mich.
Bay City, Mich.
Bucyrus. Ohio
Christiansburg, Va.
Union, S.C.
Danville, Pa.
Pittsfield, Mass.
Harvey, Ml.
Elizabetnton, Tenn.
Beloit. Wis.
Buffalo, N.Y."
Moncks Corner, S. C.
Brockton, Mass.
Beaufort, S.C.
Beaver Dam. Wis.
Chillicothe, Ohio
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WBAA West Lafayetfe, Ind. 920

0 |W

" Locatlon

L

BFC Fremont. Mich.
BFfD Bedford. Pa.
B
B8
B8

GC Chiptey, Fla,
GS Slidelf, La.

Jesup, Ga.
Fitzgerald, Ga.
Hampton, S.C.
Cartersville, Ga..
Birmingham, Ala.
Huntsville, Ala,
Augusta, Ga.
tslip, N.Y.
Marietta. Ga.
Greensboro, N.C.
Leeshurg, Fla.
Booneville, Miss.
Knoxville, Tenn.
Bristol, Conn.
Bedford, Ind.
Eau Claire, Wis.
H Hattiesburg, Miss.
KN Newton, Miss,
KV West Bend. Wis.
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E Batesville, Miss.
F Bellefonte, Pa.
G Lexington, Ky.

J Dalton. Ga.

LO Evergreen, Ala.
LR Batesburg, S.C.
LT Bedford, Va.

U Salem, Va.

Y Springfield, Ohio
A Beaufort. N.C,

reer

B
B
8
B
B8
B
B
B
8
B
B
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D Baltimore, .
K West Point, Ga.
L Macon

ZZL=ZTT

B Charlotte Amalie,

C Conway, N.H.
L Boonville, Ind.
0 Bryan. Ohio

R Beacon, N.Y.

S Columbus. Ohio
T Oneida, Tenn.

X New York, N.Y.
B Galax, Va.

C Salisbury, Md.

ow

COOZZZZZZZ

K New Orleans, La,
L Bolivar, Tenn.

P Pensacola, Fla.

S Brookline. Mass.
W Terre Haute, Ind.
Y Clarksburg, W.Va.
2 Lock Haven, Pa.

(1ol N le]
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C Birmingham, Ala.
D Bradenten, Fla.

E Wilkes-Barre, Pa.
G Lynchburg, Va.

K Pittsfield, Mass.
L Berlin, N.H.

M Marion, N.C

0 Waynesboro, Ga.
T Bardstown, Ky.
Vv Boonville, N.Y.
W Brewster, N.Y.
RX Berwick, Pa,

RY Waterbury, Conn.
SA Boaz, Alsa,

SC Bennetsville, S.C.
SG Blackshear, Ga.
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Charlotte. N.C
Batavia. N.Y.

>

Danville, Va.
Bennington, Vt.
Linton, Ind.
Bridgeport, Ala.

Trenton, N.J.
Butler, Pa.
Doylestown, Pa.
Lexington, N.C.
Fredonia, N.Y.
Waynesboro, Va.
Barbourville, KY.
Utiea, N.Y.
Beaver Falls. Pa.
E Calera, Ala,

YG Savannah. Ga.
WBYS Canton, IIL.
wpBZ Boston, Mass.
WBZE Wheeling, W. Va,
WBZ| Brazil. Ind.
WBZY Torrington, Conn.
WCAL Northfield, Minn.
WCAM Camden, N.J.
WCAO Baltimore, Md.
WCAP Lowell, Mass,
WCAR Detroit. Mich.
WCATY Orange, Mass.
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0 |WCAU Phitadelphia. Pa.

WCAW Charleston, W.Va,

0 | WCAY Cayce, S.C.

WCAZ Carthage, {11,
WCBA Corning, N.Y.

N Bowling Green, Ky.

LA Elizabethtown, N.C.

C MecMinnville, Tenn.

, Ga.
T Black Mountain, N.C.

Virgin Islands

F Virginla Beach, Va.

B Mt. Clemens, Mich.

N Big Rapids, Mich.

SM New Bedford, Mass.

Williamson, W.Va.

Buckhannon, W.Va.

c.L. Location

WCBG Chambersburg, Pa.
wCB! Columbus, Miss.
wCBL Benton, Ky.
WCBM Baltimore. Md.
wCBS New York, N.Y.

WwCBT Roanoke Rapids, N.C. ]

WCBY Cheboygan, Mich.
wWCCC Hartford, Conn.
WCCF Punta Gorda, Fla.
WCCM Lawrence, Mass.
WCCN Neillsville, Wis.
WCCO Minneapolis, Minn.

WCCW Traverse City, Mich,

wCD) Edeaton, N.C.
WCDL Carbondate, Pa.
WCDS Glasgow, Ky,
WCDT Winchester, Tenn.
WCEC Rocky Mount, N.C.
WCED DuBois. Pa,
WCEF Parksburg, W.Va.
WCEH Hawkinsville, Ga.

50| WCEM Cambridge, Md.
WCEN Mt. Pleasant, Mich.

WCER Charlotte, Mich.

0| wCFL Chicago. 11l.

WCFV Clifton Forge, Va.
WCGA Calhoun, Ga.
WCGC Belmont, N.C.
WCGO Chicago Hghts., 111,
WCGR Canandaigua, N.Y.
WCHA Chambersburg, Pa.
WCHB Inkster. Mich.
WCHE Waestchester, Pa.
WCHI Chillicothe. Ohio
WCH) Brookhaven, Miss.
WCHK Canton, Ga.
WCHL Chapet Hill, N.C,
WCHN Norwich. N.Y.
WCHO Washington Court

House, Ohio

WCHS Charleston, W.Va.

WCHV Charlottesville, Va.

WwCIC Cambridge, Minn.
WCIL Carbondale, 11,
WCIN Cincinnati, Ohio
WCIT Lima, Ohio
WCJU Columbia, Miss,
wCKB Dunn, N.C.
WCK! Greer, S.C.

0| WCKM Winnsbore, 8.C,

WCKY Cincinnati, Ohio

0| WCLA Claxton, Ga.

WCLB Camilla, Ga,

WCLC Jamestown, Tenn.
WCLD Cleveland. Miss.
WCLE Cleveland, Tenn,

0| WCLG Morgantown, W.Va.

wCLI Corning. N.Y,
WCLO Janesville, Wis.

0| wCLS Columbus, Ga,

WCLT Newark, Ohio
WCLW Mansfield, Ohio
WCMA Corinth, Miss.
WCMB Harrisburg, Pa,
WCMC Wildwood, N.J.
WCME Brunswick, Maine
WCMI Ashland, KY.
WCMN Arecibo, P.R.
WCMP Pine City. Minn,
WCMR Elkhart, Ind.

0
WwWCMS Norfolk, Va.

WCMT Martin, Tenn,
WCMY Ottawa. Il

00| WCNB Connersville, Ind.

WCNC Elizabeth

N.C.
50| WCND Shelbyville, Ky. IMO

WCNF Weldon, N.C
CNH Quiney, Fla.
CNL Newport, N. H,
CNR Bloomsburg, Pa.
CNT Centralia, 11l
WCNU Crestview, Fla.
WCNX Middletown, Conn,
WCOA Pensacola, Fla.
wCOC Meridian, Miss.
WCO0G Greensboro, N.C.
WCOH Newnan, Ga.
WCOJ Coatesville, Pa.
wCoL Columbus, Ohio
WCON Cornelia, Ga.
WCOP Boston. Mass.

50 | WCOR Lebanon, Tenn.
50| WCOS Columbia, S.C.

WCOU Lewiston. Maine
WwCOV Montgomery, Ala.

50 | WCOW Sparta, Wis.

WCOY Columbia, Pa.
WCPA Clearfleld, Pa.
wCPC Houston, Miss.
WCPH Etowah, Tenn.

90 | WCPM Cumberland, Ky.
770| wCPO Cincinnati, Ohle

WCPS Tarboro, N.C.

0| WCQS Alma, G
w

a.

CRA Effingham. 1IL.
WCRB Waltham, Mass.
WCRE Cheraw. S.C.
WCRI Seottsboro, Ala.

0| WCRK Morristown, Tenn.

WCRL Oneonta, Ala.
WCRM Clare, Mich.

0
WCRO Johnstown, Pa.
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Location

WCRR Corinth, Miss.
wCRS Greenwood, S.C.
WCRT Birmingham. Ala.
0| WCRV Washington, N.J.
WCRW Chicano, Mil.
WCRY Macon, Ga.
WCSA Ripley, Mass,
WCSC Charteston, S.C.
WCSH Porttand, Maine
wCSl| Columbus, Ind.
wCS) Morris, 1.

0| WCSL Cherryville, N. C.
WCSM Celina, Ohio
WCSR Hillsdale, Mich,
wCSS Amsterdam, N.Y.
WCST Berkeley Sprinusv.

WCTA Andalusia. Ala.
WCTC New Brunswick. N.J.
WCTR Chestertown, Md.
WCTT Corbi

WCUE Cuyahoga Falls, Ohio
WCUM Cumberland, Md. [}
WCVA Culpeper, Va.
WCVI Connelisville, Pa.
WCVL Crawfordsville, 1nd.
WCVP Murphy. N.C,
wCVvQ Kodiak, Alaska
WCVS Springfield, 1l
wCwe Ripon, Wis.
WCYB Bristol, Va.

K Columbus, Ga.

L Meridian, Miss.
N Danville, IIl.

R Darlington, S.C.
AS Philadelphia, Pa.
DAX McRae, Ga.

AY Fargo. N. Dak.
BC Escanaba, Mich.
F Delray Beach. Fla.
J Roanoke, Va,

L Springfield, Tenn.
M Statesville, N.C.
0 Orlando, Fla.

Q Dubugue, lowa

F Dade City, Fla,
) Arlington, Fla,
CR Hanover, N.H.

T Greenville, Miss,
Y Gloucester, Va.
A Ellsworth, Me.
C Americus, Ga.

E Hamden, Conn.

Chattanooga. Tenp.
Sweetwater. Tenn.
Wilmington, Del.
Waterbury, Vt.
Westfield, Mass.
Douglasville, Ga,
Minneapolis, Minn.
Memphis, Tenn.
Dothan, Ala.
Orangeburg, S.C.

Mt. Otive, N.C.

Kingstree, S.C.
Dickson, Tenn,
walton, N.Y.
Marshfleld. Wis.
Port Jervis, N.Y.
Delaware, Ohlo

LM E. Moline, LlI,
LP Panama City, Fla.
LY Indiancla. Miss.
MC Otsego, Mich.

Buford. Ga.
Douglas, Ga.
Marquette, Mich.
Lynchburs, Va.
Pocomoke City, Md.
Durham, N.C.
Elkins, W.Va.
Anniston, Ala.
Dayton, Tenn.
Canton, Miss.
Prestonsburg, Ky.
Chattanooga, Tenn.
Dunkirk, N.Y.
Marine City, Mleh.
Cleveland, Ohio
Athens, Ga.

N Wheaton, Md.

R Sturgeon Bay, Wls.
S Oneonta, N.Y.

T Burlington, Va.

Vv Dover, Del,

w Dowagiae, Mish.

N Duquoin. 1l

Hartford. Conn.
Dillen. S.C.
Oyersburg, Tenn.
Cieveland, Miss.
Mocksville, N. C.
Superior, Wis.
DeFuniak Springs,
Florida
Lake City, Fla.
New Orleans. La.
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Location

N Galnesville, Ga.
Waupaca, Wis.
Z Green Bay. Wls.
Danville, va.
Gainesville, Fia,
Vineland, N.J,
Dawson, Ga.
Champaign, il
Chattanooga, Tenn,
Lawrenceburg, Tenn.
Jackson, Tenn.
Lexington, Tenn.
Clarksville, Tenn,
Paducah, Ky,
Sumter, S.C,
ecatur, 1N,
Greer, S.C.
Gaffney, S, C.
College Park, Ga.
Alcoa, Tenn,
Greenshoro, N. C.
Arlington, va.
Providence, R.I,
Q Eau Claire, Wis,
8 Savannah, Ga.
W. Palm Beach) Fla.
V Plattsburg, N.Y.
Evanston, 1,
B Baltimore, Md,
C Duluth, Minn,
Brewton, Ala,
Owego, N.Y.
Harrisburg, 111,
Buffalo, N.Y.
Milton, Fla.
L Eau Claire, wis.
Chicago, IH.
McKeesport, Pa,
Southern Pines, N.C.
Rocky Mount, N.C.
Rensselaer, N.Y
Highland
Bosten, Mas
Fairfax, va.
Lafayette, Tenn.
Pittshurgh, Pa.
Warrenton, va,
Richmond, Va,
Reading, Pa.
W Washington, N.C.
X Easton, Pa.
Z Chester, Pa,
0 Concord, N,C.
P Presque Isle, Malne
H Eimira Helghts.
Horseheads, N, Y,
Charleston, [,
Fitchburg, Mass.
Weirton. w,Va.
Center, Ala.
Scranton, Pa,
F
R
M

.L.
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ayetteviile. Tenn.
ichmond, Ky.
onroe, Wis.
Elba, Ala.
Welch, w.Va,
Fisher, W.Va,
S. Daytona, Fia.
New Haven. Conn.
Charlottesvitle, Va,
Battle Creek, Mich.
M Elmira, N.Y.
LO Tupelo, Miss.
LP Easley, S.C.
LR Roanoke, Ala.
II:S Kinston, N,C.
L
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W Wilioughby, 0.
Ely, Minn,

Z Belzoni, Miss,
B Erwin, Tenn.
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MD Easton, Md.

MJ Laconia, N.H.

MP Milwaukee, Wis,

NA Bavamon, P,R.

NC Whiteville, N.C.

ND Edensburg, Pa.

NE Endicott, N,Y.

NG Englewood, Fla.

NK Union City. Tenn.

NN Birmingham, Ala,
WENO Madison, Tenn.
WENT Gloversville, N.Y,
WENY Elmira, N.Y.
WEOK Poughkeepsie, N.Y.
WEOL Elyria, Ohio
WEPG S."Pittsburgh, Tenn.
WEPM Martinshurg, W.Va,
WERA Plainfield, N.J.
WERB Garden City, Mich.
WERD Atlanta, Ga.
WERE Cleveland, Ohio
114

0 1
Park, 1.
S,

C.L. Location Ke.|C.L. Location Ke.
WERH Hamilten, Ala. 970 WFST Caribou, Maine 600
WERI Westerly, R.I, 1230 (WFTC Kinston, N.C, 960
WERL Eagle River, Wis, 950 | WFTG London, Ky, 400
WERT van wert, Ohio 1220 | WFTL Ft. Lauderdale, Fla. 1400
WESA Charleroi, Pa, 940 | WFTM Maysville, Ky. 40
WESB Bradford, Pa, 1490 | WFTR Front Royal, Va. 1450
WESC Greenville, S.C. 660| WFTW Ft, walton Beach,
WESN N. Augusta, S.C. 1550 Florida 1260
WESO Southbridge, Mass. 970| WFEUL Fulton, Ky, 1270
WESR Tasley, Va, i330) WFUN Huntsville, Ala, 1450
WEST Easton, Pa, §400 (' WFUR Grand Rapids, Mich. 1570
Ke.| WESX Salem, Mass, 1230 WFVA Fredericksburg, Va, {230
WESY Leiand. Miss. 1980 | WEVG Fuquay Sprgs.. N.C. {460
12401 WETB Johnson City, Tenn. 790 WFWL Camden, Tenn, 1220
800/ WETC Wendeli-Zebulon, N.C, 540| WFYC Alma, Mich, 1280
1400 | WETH St. Augustine, Fla. 1420 WFY| Mineola, N.Y, 1520
1250/ WETO Gadsden, Ala, 930| WGAA Cedartown, Ga, 1340
980 | WETT Ocean City, Md. 1590) WGAC Augusta, Ga. 580
1270 WETU Wetumpka, Ala, 1250/ WGAD Gadsden, Ala, 1850
990 | WETZ New Martinsyilio, WGAF Valdosta, Ga. 9l
1400 West Virginia 1330 WGAI Elizabeth City, N.C. 56
1490/ WEUC Ponce, P.R. 1420 | WGAL Lancaster, Pa. 149
1370/ WEUP Huntsvitie, Ala, 1600| WGAN Portland, Maine 56
310) WEVA Emporia, Va, 860 WGAP Maryville, Tenn, 1400
1490 | WEVD New York, N.Y. 1330)| WGAR Cleveland, Dhin 1220
540 | WEVE Eveleth, Minn, 1840| WGAS S, Gastonla, N.C. 1420
1560 | WEW st Louis, Mo. 770 WGAT Gate City, va. 1050
1240 WEWD Laurinburg, N.C.  1080| WGAU Athens, Ga, 184
1030 WEXL Royal Oak, Mich. 1340| WGAW Gardner, Mass, 1344
800 | WEXT W, Hartford, Conn. 1350 | WGBA Columbus, Ga, 1271
1500 |lWEYE Sanford, N.C. 1290 WGBB Freeport, N,Y, 124
1570 WEYY Talladega, Aia. 1380| WGBF Evansville, (ng, 128
1470| WEZB Birmingham, Ala. 12201 WGBG Greensboro, N.C. 140
1510 WEZE Boston, Mass, 1260| WGBI Scranton, Pa, 9|
1890 WEZJ Wiilliamsburg, Ky. 1440) WGBR Goldsboro, N, ¢, 1151
790 | WEZN Elizabethtown, Pa, 1600 ( WGBS Miami, Fla, 210
790 WEZ2Q Winfield, Ala. 1300 WGCB Red Lion, Pa. 1440
900| WEZY Cocoa, Fla. 1850 | WGCD Chester, S.C. 1480
850 WFAA Dallas, Tex. 570 | WGCM Gulfport, Miss. 1240
860! WEAB Miaml, Fia, 9901 WGEA Geneva, Ala, 1150
1830| WFAG Farmville, N.C. 1250| WGEE Indianapolis, ind, 1590
1360 | WFAH Alliance, Ohio 18310] WGEM Quiney, 11, 1440
3601 WFEAI Fayetteviile, N.C. 1230)| WGEN Genseo, 1il 1500
1240 | WFAR Farrell, Pa, 14700 WGET Gettyshurg, Pa, 1320
1330 WFAS white Piains, N.Y. 1230| WGEZ Beloit. wis. 1490
1240 | WFAU Augusta, Me, 1340) WGFA Watseka, |il, 1360
970 | WFAW Ft, Atkinson, wis, 940| WGFS Covington, Ga. 1430
1330 | WFAX Fails Church, Va, 12201 WGGA Gainesvilie, Ga. 550
1050/ WFBC Greenville, S.C. 1330/ WGGG Gainesville, Fla, 1230
1240/ WFBG Altoona, Pa, 1290 WGGH Marion, 1, 1150
810 WFBL Syracuse, N,Y. 1390) WGGD Salamanca, N.Y, 1590
990 | WFBM indianapolis, Ind 1260| WGH Newport News, Va. 13810
1390 | wFBR Baltimore, Md, 1300! WGHB Maplewood, Minn, i¢l0
00| wFBS Spring Lake, N. C. 1450| WGHC Clayton, Ga. 1570
1430| WFDF Fiint, Mich, 910 | WGHM Skowegan, Maine 1150
390| WFDR Manchester, Ga. 1870| WGHN Grd. Haven, Mich, 1370
1310] WFEA Manchester, N.Y. 1370/ WGHD_Kingston, N.Y, 920
1460 | WFEB Sylacauga, Ala. 1840) WGIC Xenia, Ohio 1500
1080\ WFEC Miaml, Flia. 1220 WGIG Brunswick, Ga. 1440
610/ WFFF Columbia, Miss, 1360 | WGIL Galesburg,” (if. 1400
1820/ wFFG Marathon, Fla. GIR 610
850 WFGM Fitchburg, Mass GIV b 1600
|g§8 WFGN aﬁnkey, S. b g 3 . |g(|)g
WFGW Black Mountalns, » Fla. |
1590 " N.C. GKV_ Charleston, W. va. 1490
10l WFHG Bristol, Va, 980 | WGL Fort Wayne, Ind, 1250
1390 WFHK Pell City, Ala, 1430 | WGLB Port Wash., Wis, 1560
WFEHR Wis. Rapids. Wis. (320| WGLD Chardon, Qhle 1560
1590! WFIG Sumter, S.C, 1290| WGLI Babylon, N.Y, 1290
12701 WFIL Philadelphia, Pa. 560| WGMA Hollywood, Fla. 1320
1280 ( WF)N Findlay, Ohio 1330 | WGML Hinesville, Ga, 990
1430 WFIS Fountain Inn, 8.C. 1600 WGMM Millington, Tenn. 1380
990 | WFIV Kissimmee, Fia, 1080 | WGMS Washington, D.C. 570
630 | wFiw Fairfietd, 111, 1390 ( WGN Chicago, {If 720
12401 wFKN Franklin, Ky, 1220 WGNC Gastonla, N,C, 1450
40| WEKY Frankfori, Ky. 1490 WGNI Wilmington, N.C. 1450
1260 WFLA Tampa, Fla. 970 | WGNO Granite Clty, |1, 920
1350 WFLB Faysttevitle, N.C. 1490 | WGNP Indian Rocks Beach,
1130 | WFLI Lookout Mtn,, Tenn. 1070 a. 1520
690 wFLN Philadelphia, Pa, 900 | WGNS Murfreesboro, Tenn. (450
1590 WFLO Farmville, Va. 870/ WGNY Newburgh, N.Y. 20
960| WFLR Dundee, N.Y. 1570| WGOG Walhalla, 's.C. 1460
1010 WFLS Fredericksburg, Va, 1350 | WGOH Grayson, Ky, 1370
1400 WELW Monticello, Ky. 1360 WGOK Mobile, Ala, 900
1410] wEMC Goldshoro, N.C. 730 WGOL Goldshore, N.C. 1300
380 WEMD Frederick, Md. 930| WGOO Georgetown, S, C, 1470
1360 | wFMH Cullman, Ala, 1460) WGOV Valdosta, Ga. 50
1360 | WFMI Montoomery, Ala. 1500| WGPA Bothlehem, Pa. 1100
1010 WFMJ Youngstown, Ohio 1390 WGPC Albany, Ga. 1450
1330d | WFMO Fairmont, N.C. 860| WGR Buffalo, N.Y. 550
1430 | WEMW Madisonvilie, Ky.  730| WGRA Calro, Ga. 790
14801 WENC' Fayettevillo,  N.C, 1390| WGRB Greensburg, Ind. 1330
1420} wENL No. Augusta, S.¢. 1600 WGRD Grand Raplds, Mich. 1410
14801 wFOB Fostoria, Ohlo 1430| WGRF Aguadelia, P.R. 340
1490 wFOL Hamiiton, Ohio 1560 | WGRM Greenwood, Miss, 240
1250 WEOM Marietta, Ga, 1230| WGRO Lake City, Fla. 960
1560] WFOR Hattiesbira, Miss, 1400 WGRP Greenville, Pa, 940
12201 WEOX Milwaukee, "wis. 860 WGRV Greeneville, Tenn, 1340
1580 WFOY St. Augustine, Fla. 1240 WGR ,“ind. 1370
1430/ WEPA Fort Payne, Ala, 1400 WGSA Ephrata, Pa, 1810
1330/ WEPG Atlantic City, N.J, 1450 | WGSE Geneva, Il 1480
1240 | WEPM Fort Valley, Ga, 1150 WGSM Huntington, N.y, 740
1820/ WFPR Hammond, La, 1400| WGSR Milien, Ga. 1570
14301 WERA Franklin, Pa, 1430 | WGST Atlanta, Ga. 920
1340 [ WFRB Frosthurg, Md. 560 | WGSY Guntersville, Ala. 1270
230 | WFRC Reidsville, N.C. 1600| WGSW Greenwood, S.C. 1850
1890/ wFRL Freeport, 11I. 1570 WGTA Summerville, Ga. 950
332 | WERM Coudersport, Pa, 600| WGTC Greenvlile, N.C. 1590
1340 | WFRO Fremont, Ohlo 900/ WGTL Kannapolls, N.C. 870
1590 | WERX West Frankfort, I, 1300| wGTM Wilson, N.C. 590
1090 WFSC Franklin, N.C. 1050 [ WGTN Georgetown, 8.¢C, 1400
860| WFSG Boca Raton, Fla. 740| WGTO Cypress Gardens, Fla. 540
1300/ WFSR Bath, N.Y. 13801 WG UL New Port Richey. Fla, 1500

MAAMML amaricanradighistans cam

C.L. Location Ke,
WGUN Decatur, Ga. 1010
WGUS North Augusta, 8.C, 380
WGUY Bangor, Maine 1250
WGVA Geneva, N.Y. 1240
WGVM Greenville, Miss. 1260
WGWC Selma, Ala, 340
WGWR Asheboro, N.C, 1260
WGY Schenectady, N,Y. 810
WGYN Knoxville, Tenn. 1430
WGYV Greenville, Ala, 1380
WGYW Fountain City, Tenn. i430
WHA Madison, wls, 970
WHAB Baxiey, Ga, 1260
WHAG Halfway, mMd. i410
WHAI Greenfield, Mass, 1240
WHAK Rogers City, Mich. 960
WHAL Shelbyville, Tenn, 1400
WHAM Rochester, N.Y. 1180
WHAN Raines City, Fia, 8380
WHAP Hopewell, Va. 340
WHAR Clarksburg, W.va, 1340
WHAS Louisvilie, Ky. 840
WHAT Philadelphia,” Pa. 1840
WHAV Haverhill, Mass, 1490
WHAW Weston, W.Va, 980
WHAY New Britain, Conn. 910
WHAZ Troy, N.Y. 1330
WHB Kansas City, Mo. 710
WHBB Selma, Ala, 490
WHBC Canton, Ohlo 1480
WHBF Rock fsland, 1. 1270
WHBG Harrisonburg, Va. 1860
WHBL Sheboygan, Wis. 1330
WHBN Harrodsburg, Ky. 1420
WHBO Tampa, Fla, 1050
WHBQ Memphis, Tenn. 560
WHBT Harriman, Tenn, 1600
WHBU Anderson, (nd, 1240
WHBY Appleton, wis, 1230
WHCC Waynesvilie, N.GC. 1400
WHCD Sparta, |, 230
WHCU lthaca, N.Y. 870
WHDF Houghton, Mich, 1400
WHDH Boston, Mass, 850
WHDL Olean. N.Y, 1450
WHDM McKenzie, Tenn. 1440
WHEB Portsmouth, N.H. 750
WHEC Rochester, N,Y, 1460
WHEE Martinsville, va. 1870
WHEN Syracuse, N.Y. 620
WHEOQ Stuart, Va, 270
WHEP Foley, Ala. 1310
WHER Memphis, Tenn. 430
WHEW Riveria Beach, Fia, 1600
WHEY Miliington, Tenn. 1220
WHFB Benton Harbor, Mich. 1060
WHGB Harrisburg, Pa. 400
WHGR Houghton L., Mich. 1290
WHHH warren, Ohio 1440
WHHL Holly Hili, S.cC. 1440
WHHM Memphis, Tenn. 1340
WHHT Lucedale, Miss, 1440
WHHYV Hillsville, va, 1400
WHHY Montgomery, Ala. 1440
WHIE Griffin, Ga. 1820
WHIH Portsmouth, Va, 1400
WHIL Medford, Mass. 1430
WHIM E. Providence, R.1. f110
WHIN Gailatin, Tenn. 1010
WHIO Dayton, Ohio 1290
WHIP Mooresville, N.C. 1350
WHIR Danville, Ky, 1280
WHIS Bluefleld, W,Va, 1440
WHIT New Bern, N.C. 1450
WHIY Orlando, Fla. 270
WHIZ Zanesville, Ohio 1240
WHIB Greenshurg, Pa. 620
WHIC Matawan, w.Va. 1360
WHK Cleveland, Dhio 20
WHKP Hendersonville, N.C. 1450
WHKY Hickory, N.C. 1290
WHLB Virginia, Minn. 1400
WHLD Niagara Falls, N.Y. 1270
WHLF South Bosten, Va. 1400
WHLI Hempstead, N.Y. 1100
WHLL Wheeling, Ww,Va. 1600
WHLM Bloomsburg, Pa. 550
WHLN Harlan, Ky, 1410
WHLO Akron, Qhio 640
WHLP Centerville, Tenn. 1570
WHLS Port Huron, Mich. 1450
WHLT Huntington, ind. 1800
WHMA Anniston, Ala. 1390
WHMC Gaithersburg, md. 1150
WHMI Howell, Mich. 1350
WHMP Northampton, Mass. 1400
WHN New York, N,Y, 1050
WHNC Henderson, N,C. 880
WHNY McComb, Miss. 1250
WHO Des Moines, jowa 1040
WHOA Sapn Juan, P,R, 70
WHOC Philadelphla, Miss. 1490
WHOF Canton, Dhio 60
WHOK Lancaster, Qhio 1320
WHOL Alientown, Pa, 600
WHOM New York, N.Y. 1480
WHON Centerville, Ind. 930
WHOO Orlando,, Fla. 990
WHOP Hopkinsville, Ky. 1230
WHOS Decatur, Ala, - 800
WHOT Campbell, Ohio 1830
WHOU Houlten, Maine 1340
WHOW cClinton, 111, 1520
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C.L. Location Ke.|C.L. Location Ke.|C.L. Location
WHP Harrisburg, Pa. 580| WISL Shamokin, Pa. 1480 | WITN Jamestnvm. N.Y.
WHPB Belton, S.C. 1390 | WISM Madison, wis. 1480 WJTO Bath,
WHPE High Poeint, N.C. 1070 |'WISN Mllwaukee, wis. 1130 | WJUD St. Johns Mich,
WHPL Winchester, Va. 610|'wWi1SO Ponce, P.R. 1260| WIUN Mexico, Pa.
WHRT Hartselle, Ala, 860| WISP Kinston, N.C. 1230| WIVA South Bend, Ind.
WHRV Ann Arbor, Mich. 1600| WISR Butler, Pa. 680 | WIW Cleveland, Ohio
WHSC Hartsville, S.C. 1450 | WIST Charlollo. N.C. 1240 | WIwL Georgetown, Del.
WHSL Wilmington, N.C. 1490 | WISV Virouqua, Wis, 1360 | WIWS South Hill, Va,
WHSM Hayward, Wis. 910(WISZ Glen Burnie, Md. 1590 | WIWT Demopolis, Ala.
WHSY Hattiesburg, Miss. 1230 WITA San Juan, P.R. (140| WIXN Jackson, Miss.
WHTC Holland, Mich. 1450| WITH Baltimore, Md. 1230| W1ZM Clarksville. Tenn.
WHTG Eatontown, N.J. 1410 WITW Washington, N.C. 930 | WIKAT Macomb, 1]I.
WHUB Cookeville, Tenn. 1400| WITY Danville, 1L, 980 | WKAL Rome, N.Y.
WHUC Hudson, N.Y. 1230| wiTZ Jasper, Ind. 990 | WKAM Goshen, Ind.
WHUM Reading, Pa. 1240| WIVE Ashland, Va, 1430 | WKAN Kankakee, LI,
WHUN Huntington, Pa. 1150 | WiVl Christiansted, V.1I. 970 | WKAP Allentown, Pa.
WHUT Anderson, Ind. 1470 | wiviK Knoxville, Tenn. 860| WKAQ San Juan, P.R.
WHVF Wausau, Wis. 1230| WIVV Vieques, P.R. 1370| WKAR East Lansing, Mich.
WHVR Hanover, Pa, 1280 | WIVY Jacksonville, Fla. 1050 | WKAT Miami Beach. Fla.
WHWB Rutland, Vt. 1000! WIXK New Richmond, Wis. 1590 | WKAY Glasgow, Ky.
WHWH Princeton, N.J. 1850 | WIXN Dixon, 1), 460 | WIKAZ Charleston, W.Va.
WHYE Roanoke, Va, 910| WIXX Oakland Park, Fla. 1520/ WKBC N. Wilkesboro, N.C.
WHYL Carlisle, Pa, 960 | WIYN Rome. G 1360 | WKBH La Crosse, Wis.
WHYN Springfield. Mass. 560 WIZE Springfield, Ohio 1340 | WKBI St. Mary’s, Pa,
WIAC San Juan, P.R. 740 | WIZR Johnstown, N.Y. 930 | WKBJ Milan, Tenn.
WIAM Williamston, N.C. 900| WIZS Henderson, N.C. 1450 | WKBK Keene, N.H.
WIBA Madison, Wis. 1310| Wiz2 Streator, I, 1250 | WKBL Covington, Tenn,
WIBB Macon, Ga. 1280 | W) Westbrook, Me, 1440 | WKBN Youngstown, Ohio
WIBC Indianapolis, Ind. 1070 WJAC Johnstown, Pa, 850,| WK BO Harrisburg, Pa.
WIBG Philadelphia, Pa, 990 | WJAG Norfolk, Nebr. 780| WKBR Manchester, N.H.
WIBM Jackson, Mich. 1450 | WIAK Jackson, Tenn. 1460 | WK BV Richmond, 1nd.
WIBR Baton Rouge, La. 1300| WJAM Marion, Ala, 1310} WKBW Buffalo, N. Y.
WIBU Poynette, Wis. 1240 | WIAN Ishpeming, Mich, 970| WKB2Z Muskegon, Mich,
WIBV Belleville, tIl. 1260 | WJAQ Jackson, Miss. 1550 | WKCT Bowling Green, Ky.
WIBW Topeka, Kans. 580 | WJAR Providence, R.I. 920 | WKCW Warrenton, Va.
WiIBX Utica, N.Y. 950 | WIAS Pittsburgh, Pa. 1320| WK DA Nashville, Tenn.
WICC Bridgeport, Conn. 600 | WIAT Swainsboro, Ga, 800| WKDE Altavista, Va.
WICE Providence. R.I. 1290 | WJAX Jacksonville, Fla. 930 WKDK Newberry, S.C.
WICH Norwich, Conn. (310 WIJAY Mullins, S.C. 1280 | WKDL Clarksdale, Miss.
WICK Scranton, Pa, 1400 | WJAZ Albany, Ga. 960 | WKDN Camden, N.J.
WICO Salisbury, Md. 1320| wiBB Haleyville, Ala. 1230 | WKDX Hamlet,
WICU Erie. Pa. 1330| wiBC Bloomington, Il. 1230 W KEE Huntington, W. Va.
WICY Malone, N.Y. 1490 | WIBD Salem, IIl. 1350 | WKE1 Kewanee, 1ll.
WIDE Biddeford, Maine 1400 | WIBK Detroit. Mich. 1500 | WKEN Dover, Del.
WwWiDU Fayetteville, N.C. 1600| wWJBL Holland. Mich. 1260 WKER Pompton Lakes, N.J.
WIEL Elizabethtown, Ky. 1400| WIBM Jerseyville, 1lI. 1480 | WKEU Griffin, Ga,
WIFE Indianapolis. Ind. 1310| WiBO Baton Rouge, La. 1150 | WKEY Covington, Va,
WIFM Elkin, N.C. 1540 | wJBS Deland. Fla. 1490 | WKFD Wickford, R.1.
WIGL Superior, w|s. 970 WICD Seymour, Ind. 1390 | W KFY Greenville. Ky.
WIGM Medford, W 1490 [ wiCm Sebring, Fla. 960| WKGN Knoxville, Tenn.
WIGO Indianalwlls. Ind. 810 WICO Jackson, Mich 1500 WKHM Jackson, Mich.
WIll Homestead, fla. 1430 WICW Johnson City, Tenn. 9{0| WKIC Hazard, Ky.
WIIN Atlanta, Ga. 970 | WIDA Quincy, Mass. 1300 WKID Urbana, Iil.
WIKB iron River, Mich. 1230 | WIDB Thomasville, Ala. 630| WKIG Glenville, Ga,
WIKC Bopgalusa, La, 1490 WIDX Jackson, Miss. 620| WKIK Leonardtown. Md.
WIKE Newport, Vt. 1490 | WIDY Salisbury, Md, 1470 | WKIN Kingsport. Tenn.
WIKI Chester, Va. 1410 | WIEF Grand Rapids, Mich. 1230 WKIP Poughkeepsie, N.Y.
WIKY Evansville, Ind. 820| WIEH Gallipolis. Ohio 990 | W KIS Orlando, Fla.
WIL St. Louis, Mo. 1430 | WJEJ Hagerstown b 1240 WKIX Raleigh, N.C.
WILA Danville, Va. 1580 WJEM Valdosta, Ga. 1150 | WKIZ Key West, Fla,
WILD Boston, Mass. 1090| WIER Dover, Ohio 1450 | WKJB Mayaguez, P.R.
WILE Cambridge, Ohio 1270 | WIES Johnston, S.C. 1570 | WKJG Fort Wayne, Ind.
wiLl Willimantie, Conn, 1400 WIET Erie. Pa, 1400 | W KJK Granite Falls, N. C.
WILK Wilkes-Barre, Pa. 980| WIFC Jefierson City, Tenn. 1480| WiJR Muskegon, Mich.
WILL Urbana, . 580 WIHO Opelika. Ala, 1400| WKKD Aurora, 11l.
WILM Wilmington, Del. 1450| WJIG Tullahoma. Tenn. 740| WK KO Cocoa, Fla.
WILO Frankfort, Ind. 1570 | WIL Jacksonvilte, 111, 1550 | W KKS Vanceburg, Ky.
WILS Lansing. Mich, 1320 wWJIM Lansing, Mich. 1240 | WK LA Ludington, Mich.
WILZ St. Petersburg Beach, WJIV Savannah, Ga. 900| WKLC St. Albans, W.Va.
Florida 1590 | WJJC Commeree, Ga. 1270| WKLE Washington, Ga.
WIMA Lima, CGhio 150 W1JD Chieago, Il 1160| WKLF Clanton, Ala,
WIMO Winder, Ga, 300 wilL Nlauara Falls, N.Y. 1440| WKL) Sparta, Wi
WIMS Michigan City, Ind. [420| WJJM Lewisburg, Tenn. 1490 | WKL K Clogquet. Minn.
WINA Charlottesville, Va. 1400 WJJZ Mount Holly, N.J. 1460 | WKLM Wilmington. N.C.
WINC Winchester, Va, 1400| WILB Detroit, Mich. 1400 | WKLO Louisville, Ky.
WIND Chicago, 111, 560 | WILD Homewood. Ala. 1400 | WKLP Keyser, W. Va.,
WINF Manchester. Conn. 1230 | WILK Asbury Park. N.J. 1310| WKLV Blackstone, Va.
WING Dayton, Ohio 1410 | WILS Beckley. W.Va. 560 WKLX Paris, Ky,
WINI Murphysboro, 1Il. 1420} WIMA Orange, Va. 1340 | WKLY Hartwell, Ga.
WINK Fort Myers, Fla, 1240| WIMB Brookhaven, Miss. 1340 | WKLZ Kalamazoo, Mieh.
WINN Louisville, Ky. (240 { WIMC Rice Lake, Wis. 1240 | WKMC Roaring Sprgs., Pa.
WINQ Tampa, fla, 1010 | WIMJ Philadelphia, Pa. 1540 WKMF Flint, Mich.
WINR Binghamton, N.Y. 680{ WIMO Cleveland Hagts., Ohio 1490 | WKMH Dearborn, Mich.
WINS New York, N.Y. 1010 WIMR New Orleans, La. 90 | WKMI Kalamazoo. Mich.
WINT Winter Haven, Fla. 1360| WIMS Ironwood. Mich. 630| WKM K Blountstown, Fia.
WINX Rockville, d. 1600 WIMW Athens, Ala. 730] WKMT Kings Mtn., N.C.
WINY Putnam, Conn. 1350 | wiMX Florence, S.C. 970| WKNE Keene, N.H.
WINZ Miami. Fla. 940| WINGC Jacksonville, N.C. 1240 | WKNX Saginaw, Mich,
WINU Hightand, 101, 15(0| WING W. Palm Beach, Fla. 1230| WKNY Kingston. N.Y.
WI0OD Miami, Fla, 610 wioB Hammend. Ind. ] WHKOA Hopkinsville, Ky.
WI0! New Boston, Ohio 1010 | WIOE Port Joe, Fla, 1080 | WKOK Sunbury, Pa.
WIOK Normai, 1. 1440 w101 Florence, Ala, 1340| wKOP Binghamton, N.Y.
WI(ON lonia, Mich. 1430 | WJOL Joliet, 111, 340| WKOS Oecala, Fla.
WI0S Tawas City. Mich. 1480 WION St. Cloud. Minn. 1240 | WKOV Wellston, Ohio
WI(0U Kokomo, Ind. 1350| WJOR South Haven, Mich. 940 WKOW Madison. Wis.
WIP Philadelphia, Pa. 610| wWJOT Lake City. S.C. 1260 WKOX Framingham, Mass.
WIPC Lake Wales, Fla. §280) wJOY Burlington, Vt. 1230| WKOY Bluefield, W.Va.
WIPR San Juan, P.R. 940  WIPA Washington, Pa, 1450 | WKOZ Kosciusko, Miss.
WIPS Ticonderoga. N.Y. 1250 WIPD Ishpeming. Mich. 1240| WKPA New Kensington. Pa,
WIRA Fort Pieree, Fla. 1400 | WIPF Herrin. 111, 340| WKPO Prentiss, Miss.
WIRB Enterprise, Ala, 600 | WIPG Green Bay, Wis. §440| W KPR Kalamazoo, Mich.
WIRC Hickory. N.C. 630| WIPR Greenville. Miss. 1330 WKPT Kingsport, Tenn.
WIRD Lake Placid, N.Y. 1330 | WKRC Cmcmnan Ohio
WIRE !Indianapolis, Ind. 1400 | WK RG Mobile, Ala.
WIRJ Humboldt, Tenn. 7 760| WKRK Murphy., N.C.
WIRK W, Palm Beach, Fla. 5 WHKRM Celumbia, Tenn.
WIRL Peoria, 111, 1290 | WIRD Tusealonsa Ala. 1150{ WK RO Cairo, i
WIRO lronton. Ohio 1230| WIRI Lenoir. N.C. 34n| W KRS Waukegan, Il
WIRV Irvine, Ky, 1550 | WJRL Rockford, 110, 1150 | WKRT Cortfand, N.Y.
WIRY_ Plattsburg. N.Y. 1340 WIRM Troy, N.C. 1390 | WK RW Cartersville, Ga.
WIS Columbia. S.C. 560 | WIJRZ Newark, N.J. 9701 WKR2 0il City. Pa.
WISA lsabella, P.R. 1390 | WISB Crestview, Fla. 1050 | WKSB Milford, Del.
WISE Asheville, N.C. 13101 WJSO Jopesboro, Tenn. 1590 | WKSC Kershaw, S.C.

June, 1964
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Location

w, Jefferson, N.C.
Pulaski, Tenn.

New Castle, Pa,
Charlotte. N.C.

King. N.C.
Thomasville, Ga.
Farmington, Maine
Sheboygan, Wis.
South Paris, Maine
Atlantic Beach, Fla.
LaCrosse, Wis.
Cullman, Ala,
Lewistown, Pa.

San Juan. P.R.
Sullivan, Ind.
Brattleboro, Vt.

f Ke West, Fla,

K Wheeling, W.va.

S Roeky Mount, Va,
XL Concord, N.H.

XV Knoxville, Tenn.
KXY Sarasota, Fla.

KY Oklahoma Cl(y. Okla,
KYB Paducah

ﬁYN Rio Pladras. P.R.
K

K

K
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YO Caro. Mich.

YR Keyser, W.Va.
YW Louisville, Ky.
21 Casey, Il
KZ0 Kalamazoo. Mich.
LAC Nashville, Tenn.
LAD Danbury. Conn.
AF Lafollette, Tenn.
LAG La Grange, Ga.

L
L
LAM Lewiston, Maine
L
L
L
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~
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AN Lancaster, Pa.
AP Lexington, Ky.
AQ Rome. Ga.
WLAR Athens, Tenn.
WLAS Jacksonville, N.C.
WLAT Conway, 8.C.
WLAU Laurel, Miss.

iiiiiiii

WLAV Grand Rapids. Mich.

WLAW Lawrenceville, Ga.
WLAY Muscie Shoais, Ala.
WLBA Gainesville, Ga,
WLBB Carroliton, Ga.
LBC Muncie, Ind.

LBE Leesburg, Fla.
LBG Laurens, S.C.

WLBL Stevens Point, Wls.
WLBN Lebanon, Ky.
WLBR Lebanon, Pa.

WLBS Centerville, Miss.
WLBZ Bangor, Maine
WLCK Scottsville. Ky.
WLCM Laneaster, S.C,
WLCN Laurensburg, N.C.
WLCO Eustis. Fla.
WLCS Baton Rouge, La.
WLCX LaCrosse. Wis.
WLCY St. Petersbure, Fla.
WLDB Atlantie City. N.J.
wLDS Jacksonville, 1ll.
WLDY Ladysmith, Wis,
WLEA Hornell, N.Y.
WLEC Sandusky, Ghio

EE Richmond, Va.

EM Emporium, Pa.

EOC Ponee, P.R.

ET Toccoa, Ga.

EU Erie, Pa.

EW Bad Axe, Mich.

F

F

G

-

A Lafayette, Ga.
H Little Falls, N.Y.
S Lawrenceville, Va.
New York, N.Y.
shelbyvllle Tenn.
Newport, Tenn.
Lenoir City, Tenn.
Kenosha, Wis.
Mobile, Ala.
0ld_Saybrook, Conn.
V Livingston, Tenn.
1Z Lake Worth, Fla.
KB Decatur. Ga,
LKM Three Rlvers, IMlt:h.

L

L

L

L

L

L

L

L
LB
L
LIK
LiL
LIP
Lia
Lis
L

L
L

EEEEEEEEEEELEELELELE

wLLL Lynchburg, Va,
Wilson, N.C. »
Jackson, Ohio
Peekskill. N.Y.

G Sag Harbor, N.Y.
Laconia, N.H.
Braddoek, Pa.
Portland, Maine
Munfordville, Ky.
Pompano Beach, Fla.
Leaksville, N.C.
Oriando, Fla.
Logan. W.Va.
Princeton. W.Va.
LaPorte,
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C.L Location

WLOS Asheville, N.C.
WLOU Louisville, Ky.
WLOW Aiken, S.C.

WLOX Biloxi, Miss.

LPS Lehighton, Pa,
S Chicago, |I.
SB Copper Hill, Tenn.
SC Loris, S.C.
SO Big Stone Gap, Va.
SE wallace, N.C.
WLSH Lansford, Pa.
WLSI Pikeville, Ky.
WLSM Louisville,
WLST Escanaba, Mich.,
WLSV Waellsville, N.Y.
WLTC Gastonia, N.C,
WLTN Littleton, N, H.
WLUV Loves Park, Ill.
WLVA Lynchburg, Va.
WLUX Baton Rouge, La.
WLVN Nashville, Tenn.
WLW Cincinnati, Ohio
WLWO (V,0.A,).
Marathon, Fla.

W0 (V.0.A.)
Marathon, Fla,

LYB Albany, Ga.

LYC williamsport, Pa,
LYN Lynn, Mass.
YO New Orleans, La.
AB Munising, Mich,
AC Netter, Ga.

AD Madison, wis.

AF Madison, Fla.
AG Forest, Miss.

:J State College, Pa.
A

A

EEZEL
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K Nashville, Tenn,
L Washington, D.C.
M Marinette, Wis.
N Mansfleld, Ohio
P Monres, N.C.

Q g0, 1.
? Springfield, Mass.

LI EEEEEELEEELEETLELESsx
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MAT Lansing, Mich. 1010

MAX Grand Rapids, Mich. 1480

MAY Springfield, 111, 970

MAZ Macon, Ga. 940

MBA Ambridge, Pa, 1460

MBC Macon, Miss. 1400

MBD Peoria, lll. 1470

MBG Richmond, Va, 1380

MBH Joplin, Mo. 1450

MBI Chicago. 1l 1o

MBL Morehead City, N.C. 740

MBM Miaml Beach, Fla. 1490
WMBN Petoskey, Mich. 1340
WMBO Auburn, N.Y. 1340
WMBR Jacksonville, Fla. 1460
WMBS Uniontown, Pa. 590
WMBT Shenandoah, Pa. 1530
WMC Memphis, Tenn. 790
WMCA New York, N.Y. 70
WMCH Church HIJl. Tenn. 1260
WMCP Columbla, Tenn. 280
WMCR Oneida, N.Y. 600
WMCW Harvard, 11, 1600
WMDC Hazlehurst, Miss. 1220
WMOD Fajardo, P.R. 1480
WMDN Midland. Mich, 1490
WMEG Eau Gallle. Fla. 920
WMEK Chase City, Va. 280
WMEL Pensacola, Fla. 610
WMEN Tallahasses, Fla. 1330
WMEV Marion, Va. 1010
WMEX Boston, Mass, 4510
WMFC Monroeville, Ala, 1360
WMFD Wllmington, N.C. 630
WMFG Hibbing, Minn. 1240
WMF ) Daytona Beach, Fla. (450
WMFER High Point, N.C. 1230
WMGA Moultrie, Ga, 1400
WMGR Bainbridge. Ga. 30
WMGS Bowling Green, Ohlo 730
WMGW Meadvitle, Pa. 1490
WMGY Montgomery. Ala. 800
WMID Atlantic City, N.J. 1340
WMIE Miami, Fla. 140
WMIK Middlesboro, Ky. 560
WMIL Milwaukee, Wis. 1290
WMIN Mpls.-St. Paul, Minn. 1400
WMIQ iron Mountain. Mich. 1450
WMIR Lake Geneva, Wis. 1550
WMIS Natchez, Miss. $240
WMIX Mt, vernon, Il. 940
WMIM Cordele, Ga. 1490
WMKR Millinocket, Me. 1240,
WMLF Pineville, Ky. 123
WMLO Beverly, Mass, 1570

116

C.L. Location

WMLS Sylacauga, Ala.
WMLT Dublin, Ga.
MB Melbourne, Fla,
MH Marshall, N.C.
MM Westport, Conn.
N Fairmont, w.va,
W Meriden, Conn,
A Gretna, Va,

B
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No. Adams, Mass,
Morganton, N.C.

Menomonie, Wis.
Columbus, Qhio

Montezuma, Ga.
Marietta, Ohio
Chattanooga, Tenn.
Moundsville, w.va.
Mobile, Ala.
Brunswick, Ga.
Hamilton, Ohio
Metropolis, 1li.
Montgomery, W.Va.
Ocala, Fla.

[=1=}"4

EEEEEEEEELESES
SR

EEEEE 54
©000000
X<CRTVZRAIOMOODN

Ravenswood, W.Va,
Meridian, Miss.
Mobile, Ala.
Aberdeen, Miss.
Lapeer, Mich.
Hancock, Mich,
Smithfield, N.C.
Middleport-Pomeroy,
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Greenville, S.C,
Milford, Mass.
Monroe, Ga.
Lewistown, Pa,
Marion, ind.
Marion, Ohio
Aurora, Iil,
Flint, Mich.
Massena, N,Y.

G Oakland, Md.

$8J Sylva, N.C.

SK Morganfield, Ky.
SL Decatur, Ala.

SR Manchester, Tenn.
ST Mt. Sterling, Ky.
T Cedar Rapids, lowa
TA Central City, Ky.
TC Vancleve, KYy.
TD Hinton, W. Va,
TE Manistee, Mich,
TL Leitchfield, Ky.
TM Moultrie, Ga.
}N Morristown, Tenn.
T

u

u

v

\

v

v

v

Y

Y

Y
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R Morristown, N.J.
Murfreesbhoro, Tenn,
Muskegon, Mich.
Greenvitle, S.C.
Martinsville, va.
Millville, N,J.
Milledgeville, Ga.
Mt. Vernon, Ohio
Sidney, Ohio

Myrtle Beach, S.C.
Mayodan, N.C.

Ft. Myers, Fla,
Bridgeport, Conn.
Boston, Mass,
Norman. Okla.

E Warren, Pa.

G Grenada, Miss.

AH Nashville. Tenn,
AK Nanticoke, Pa,
AM Neenah, wis.
AR Norristown. Pa.

AT Natchez, Miss.

AU New Albany, Miss.
AV Annapolis, Md.

AX Yankton, S.0ak.
BC New York, N.Y.

BF Binghamton, N.Y.
BH New Bedford, Mass.
BP Newburyport, Mass.
BS Murray, Ky,

BT Wellshoro. Pa.

BZ Saranac Lake, N.Y.
CA Siler City. N.C.

CC Barneshoro, Pa,

CG N. Charleston, S,C.
([:)0 Ashland, Ohio
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g Oaytona Beach, Fla.
U

Y Indianapolis, Ind.

B Worcester. Mass.

G Taccoa, Ga.

D
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D
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ER Live Qak. Fla.
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WNEX Macon. Ga.
WNGA Nashville, Ga.
WNGO Mayfield, Ky.
WNHC New Haven, Conn.
WNIA Cheektowaga, N,Y.
WNIK Arecibo, P.R.
WNIL Nifes, Mich.

hio 1
Chicago Heights, ili.
So. Williamsport, pPa.
i i

Ke.|C.L. Location Ke.
1290 f WN!O Niles, Qhio 1540
1330) WNJH Hammonton, N.j, 1580
1240/ WNJR Newark, N.J. 1430
1460 | WNKY Neon, Ky. 1480
1260| WNLC New London, Conn. 1510
920 WNLK Norwalk, Comnu. 1350
1470 | WNMP Evanston, |[]. 1590
730 | WNNC Newton, N.C. 1230
1230 WNNJ Newton, N.J. 1360
1430| WNNT Warsaw, va, 690
1360 WNOE New Orleans, La. 1060
920 | WNOG Naples, Fla. 1270
1860 | WNOH Raleigh, N, C, 1550
1500 WNOK Columbia, S.C. 1230
1050 | WNOO Chattanooga, Tenn, 1260
§490 | WNOP Newport, Ky. 740
1450 WNOR Nortolk, Va, 1230
1370 wNOS High Point, N.C. 1590
1550/ WNOW York, Pa. 1250
1490 | WNOX Knoxville, Tenn. 990
1450 | WNPS New Orieans, La. 1450
920 | WNPT Tuscaloosa, Ala. 1280
1340| WNPV Lansdale, Pa. 1440
900) WNRG Grundy, Va, 940
1330 | WNRI Woonsocket, R.I, 1380
1230 [WNRK Newark, Del. 1260
1360 WNRV Narrows, Va, 99
1240| WNSL Laurel, Miss. 1260
960 | WNSM Valparaiso- Niceville,
1240 Florida 1340
1230 | WNTT Tazewell, Tenn. 1250
920) WNUE Ft. Waiton Beh., Fla. (400
1270 | WNUZ Talladega, Ala, 1230
WNVA Norton. Va. 350
390 ) WNVL Nicholasville, Ky, 1250
1470| WNVY Pensacola, Fia. 1230
680 WNXT Portsmouth, Qhio 1260
1450 WNYC New York, N.Y. 30
490| WOAI San Antonio, Tex. 1200
i490| WOAP Owosso, Mich, 1080
1490| WOAY Oak Hill, w.va. 860
1490 WOBS Jacksonville, Fla. 1360
860 WOBT Rhinelander, Wis. 1240
1490) WOC Davenport, lowa 1420
1280 WOCB W. Yarmouth, Mass, (240
1570 WOCH North Vernon. Ind. {460
1340} WOCK Okeechobee, Fla. 1570
1050 wODY Bassett, Va. 900
1480 WOHI E. Liverpool, Ohio 1490
1550 WOHO Toledo, Ohic 470
1400 | WOHP Bellefontaine, Ohio 1390
1320 | WOHS Shelby, 730
1150| WOl Ames, lowa 640
600 WOIA Saline, Mich. 1290
1380| WOIC Columbia, S.C. 1820
730 | WOKA Douglas, Ga. 1310
1380 | WOKB Winter Garden, Fla {600
1340| WOKE Charleston, S,C. £340
1580 | WOKJ Jackson, Miss. 1550
1300 | WO KK Meridian, Miss. 1450
1300 WOKO Albany, N.Y. 1460
1250| WOKS Columbus, Ga. 1340
460| WOKW Brockton, Mass, 1410
1090 WOKY Milwaukee, Wis. 920
1260 | WO KZ Alton, Iyl 1570
1450 | wOL Washington, D.C. 1450
1440/ WOLD Marion, Va, 1330
1450| WOLF Syracuse, N.Y. 1490
1300 | WOLS Fiorence, S, C. 1230
1080 | WOMI Owenshoro, Ky. 1490
1450 | WOMP Bellaire, Ohlo 1290
1420 WOMT Manitowoc, Wis. 1240
1410 WONA Winona, Miss, 1570
1450| WOND Pleasantville, N.J. 1400
680 WONE Dayton, Ohio 980
640 WONN Lakeland., Fla. 1230
1310| WONW Deflance, Ohio 1280
1400| WOOD Grand Rapids, Mich. 1300
1360 WOOF Dothan, Ala. 560
730 | wOOIK Washington, D,C. 1340
1280| WOO0O Deland, Fla, 1310
1110) WOOW Greenville, N.C. 1340
145¢| WOPA Qak Park. [Il. 1490
1470 WOP1 Bristol, Tenn, 1490
1430 WOR New York, N.Y. 710
570 WORA Mayaguez, P.R. 760
660| WORC Worcester, Mass. 1810
1290 | WORD Spartanburg, S.C. 910
1340} WORG Orangeburg, S.C. 1580
1470| WORK York, Pa, 1850
1340 WORL Boston, Mass. 950
1490 | WORM Savannah, Tenn. 1010
1240/ WORT New Smyrna Beach,
1570 Florida 1550
950| WORX Madison. Ind. 1270
910) WOSC Fulton, N.Y, 1300
1340 | WOSH Oshkosh, wis. 1490
1150| WOSL Kissimmee, Fla. 1220
260| WOSU Columbus, Ohio 820
1490 | WOTR Corry. Pa. 1370
1500 | WOTT Watertown, N.Y. 1410
§230) WOTW Nashua, N.H. 900
630| WOUB Athens, Qhio 1840
1250/ WOVE Welch, W.Va. 1340
1050| WOW Omaha, Nebr. 590
1130 WOWE Allegan, Mich, 1580
1400| WOW I New Albany. Ind. 1570
1600} WOWL Florence, Ala. 1240
1820 wOWO Ft. Wayne, Ind. 1190
1840| WOWW Naugatuck. Conn. 860
1230 | WOWwY Clewiston, Fla, 500d
1230 | WOXF Oxford. N.C. 1340
1290} WOZK Ozark, Ala, 900

MMM aaricanradighictan, cam,

C.L. Location Ke.
WPAB Ponce., P.R. 550
WPAC Patchogue, N.Y, 1580
WPAO Paducah. Ky, 1450
WPAG Ann Arbor, Mich, 1050
WPAL Charleston, S.C. 730
WPAM Pottsville. Pa. 1450
WPAP Fernandina Beach,
Filorida 1570
WPAQ Mount Airy, N.C. 740
WPAR Parkersburg, W.Va. (450
WPAT Paterson, N.J. 930
WPAX Thomasville, Ga, 1240
WPAY Portsmouth, Qhio 1400
WPAZ Pottstown, Pa, 1370
WPBC Minneapolis, Minn. 980
WPCC Clinton, S,C. 1400
WPCF Panama City, Fla. 1430
WPCO Mt. Vernon, (nd. 1590
WPOM Potsdam, N.Y. 1470
WPO0Q Jacksonville, Fla. 600
WPOR Portage, Wis. 1350
WPDX Clarksburg, W.va. 750
WPEG Winsten-Salem, N.C. 1550
WPEH Louisville, Ga, 1420
WPEL Montrose, Pa. 1250
WPEN Philadelphia, Pa. 950
PEO Peoria. 1ll. 1020
WPEP Taunton, Mass, 1570
WPET Greensboro, N,C. 950
WPFA Pensacola, Fla. 790
WPEB Middietown, Qhio 910
WPFE Eastman, Ga. 1580
WPFP Park Falls, wis. 1450
WPGA Perry, Ga, 980
WPGC Bradbury Hghts., Md. 1580
WPGF Burgaw, N, C. 1470
WPGW Portland, Ind. 440
WPHB Philipsburg, Pa, 1260
WPHC Waverly, Tenn. 1540
WPHN Liberty, Ky. 1560
WPIC Sharon, Pa. 790
WPID Piedmont, Ala. 1280
WPIK Alexandria, Va, 730
WPIN St. Petersburg, Fla. 680
WPIT Pittsburgh, Pa. 730
WPKE Pikeville, Ky. 1240
WPKO Waverly, Ohio 1380
WPKY Princeton, Ky. 1580
WPLA Plant City, Fla. 90
WPLB Greenville, Mich, 1380
WPLK Rockmart, Ga, 1220
WPLM Pi¥Ymouth, Mass, 1390
WPLO Atlanta, Ga. 590
WPLY Plymouth, Wis. 1420
WPMB Vandalia, !il. 1500
WPME Punxsutawney, Pa, 540
WPMH Portsmouth, Va, 1010
WPMP Pascagoula, Miss. 1580
WPNC Piymouth, N,C. 1470
WPNF Brevard, N.C. 1240
WPNX Phenix City, Ala, 1460
WPON Pontiac, Mich. 1460
WPOP Hartford, Conn. 1410
WPOR Portland, Maine 1490
WPOW New York. N.Y. 1830
WPPA Pottsville, Pa. 1360
WPQR McKeesport, Pa. 1360
WPRA Mayaguez, P.R. 990
WPRC Lincoin, (I, 1870
WPRE Prairie Du Chien, Wis. 980
WPRN Butler, Ala. 1240
WPRO Providence, R.I. 630
WPRP Ponce, P.R. 910
WPRS Paris. I}, 1440
WPRT Pre