THE STRUGGLE THAT WILL STRANGLE RADlO
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A blast! The most! The end!
Our GB BAND BUSTER

puts out talk power like groovy!

Voice-boosting, impedance-matching gizmo
slips cosily inside your living mike!

* Build a 3-buck battery renovator
* Visit an honest-to-goodness ham mini-expo

» See a $10-million bubble bath
* Discover our magnetic audio generator

waAMLamericanradiehistone.com.
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EICO Makes It Possible_

Uncompromising engineering —for value does it!
You save up to 50% with Eico Kits and Wired Equipment.

-
- 25 agra®
S

A Silicon Solid-State 70-Watt Sterec Amplifier for $99.95 kit,

$139.95 wired, including cabinet. Cortina 3070

A Solid-State FM Stereo Tuner for $99.95 kit, $139.95 wired,
including cabinet. Cortina 3200.

A 70-Watt Solid-State FM Stereo Receiver for $169.95 kit, $259.95 wired,
including cabinet. Cortina 3570.

NEW Silicon Solid State 150-Watt Stereo Amplifier designed for audio
perfectionists. Less than 0.1% harmonic distortion, IM distortion.
Less than 0.6% at full output. Controls and inputs for every music
source. $149.95 kit, $225.00 wired including cabinet. Cortina 3150.

S IR RN AN E ¥ B AN NEW 70-Watt Solid State AM/FM Stereo Receiver for $189.95 kit,
= $279.95 wired including cabinet. Cortina 3770.

-
Elcocraft The newest excitement in kits.

100% solid-state and professional.
Fun to build and use. Expandable, interconnectable. Great as “jifty” projects
and as introductions to electronics. No technical experience needed. Finest parts,
pre-drilled etched printed circuit boards, step-by-step instructions.

EC-100 Etectronic Siren $4.95, EC-101 Etectronic Burglar Alarm $6.95, EICOCRAFT < =
EC-102 Electronic Fire Alarm $6.95, EC-200 Electronic intercom $5.95 i 9 a

EC-300 Audio Power Amplifier $5.95, EC-400 Electronic Metronome $3.95, 6 EXCITING NEW PROJECTS
EC-500 Tremolo $9.95, EC-600 Electronic Light Flasher $3.95, EC-1700 Ham/CB Vox $8.95,
EC-700 Electronic “Mystifier’ $4.95, EC-800 Photo Cell Nite Lite $4.95, EC-1800 Electronic "TOX" $8.95,
EC-900 Power Supply $8.95, EC-1000 Code Oscil'ator $2.50, EC-1900 "“Treasure Finder” $9.95,
EC-1100 FM Wireless Mike $9.95, EC-1200 AM Wireless Mike $9.95, EC-gOOO Electronic Orga,r\ $9.95,
EC-1300 Electronic VOX $8.95, EC-1400 Solid State FM Radio $9.95, EC-2100 Electronic “Eye” $9.95,
EC-1500 Solid State AM Radio $8.95, EC-1600 Electronic Bongos $7.95 EC-2200 Electronic Touch Switch $8.95

Color n’Sound ]
Bl i ,I‘n‘"'o\duah"gr AutomOtlve

the first inexpensive solid-state EICO 888—Car/Boat
electronic system which Engine Analyzer.
provides true synchronization For all 6v/l2v

of color with sound. Watch systems; 4, 6, 8-cyl.
the music you love spring EREINES

to life as a vibrant, ever Now you can keep

D= shifting interplay of colors. ggléirn%a{no{ig?g; shape
Hi-F f'"}"% ‘E°r””e§-‘ t)0 ;ptea:erbleads Or;)t;?u& with tnis solid-state, portable, self-powered universal
in s:e\lzeryasl ?murc; Lanlcg)t'ecrlm(l?czlzl ki:vs\jsdge%r engine analyzer. Completely tests your total

ignition/electrical system.

Complete with a Tune-up & Trouble-shooting Manual,
Model 888; $49.95 kit, $69.95 wired.

Test Equipment 1771,

100 best buys to choose from.

experience necessary. Kit $49.95, Wired $79.95.

i) . ionals™
o 7The Professionals . - FREE 1969 CATALOG
E p i i H EICO Electronic Instrument Co., Inc.
@ o a, g/jpgglcﬁggcvggft?giggecct Coupled 283 Malta Street, Brooklyn, N.¥.11207
- 9 > for color and B&AW TV service I [JSend me FREE catalog describing the full EICO
0 = Q'_ % and lab use. Push-pull OC vertical line of 200 best buys, and name of nearest dealer.
* . @ Q: . - = amp., bal. or unbal. input. Automatic Name .
'Q 9 sync limiter and amp.
i $99.95 kit, $149.95 wired. Address____
Model 232 Peak-tc-Peak VTVM. A must for color or B&W TV and industrial use. City.
7 non-skip ranges on all 4 functions. With exclusive Uni-Probe.® .
$34.95 kit, $49.95 wired. State___________Zip

www-americanradiohistorv.com
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Cast your ballot for a successful future!

266 1CS COURS

ACCOUNTING
Accounting §U S.A)

Au:aununz Canadian)

You get the widest choice from ICS
—oldest, largest home study school.
Check the list. (Also available, pro-
grams tailored to your special
needs.) You receive individual in-
struction, plus success-proved facts

and theory you can apply immedi-
ately. Mastery of subject is assured.
No skimping. You earn your diploma.

Why mark time when you can
mark the coupon and get a fast, sure
fix on your best course to success.

AUTOMOTIVE
Automatic Transmission
Spocla list

Prngrammers
Accounting for

Rebuilding & Reﬁnlsmng
Automabile Elec. Tech'n

Auditing
Business Law (U.S.A.)
Cost Accounting

CPA Review (U.S.A.)
General Accounting
fncome Tax (U.S.A.)
Industrial A

bile Engine Tune-Up
Automobile Mechanic
Automobile Technician
Diesel-Gas Motor Vehicle
Engines
BUSINESS
Adv_artisin.!

Junior Accounting
Office Accounting
Practical Accounting
Public Accounting
Smali Business
Accounting (U.S.A.)
Starting and Managing 2
Small Bookkeeping
Service (U.S.A.)
ARCHITECTURE
AND BUILDING
Architectural Drawing
and Designing
Architecture
Building Contractor
Building Estimator
Building tnspector
Building Maintenance
Carpenter-Builder
Carpentry and Millwork
Fundamentals of
Urban Planning
House Planning and
interior Design

Painting Contractor
Reading Arch. Blueprints
Review in Architectural
Design and Practice
Review of Mechanical
Systems in Buildings
ART
Amateur Artist
Commercial Art
Commercial Cartooning
liustrating with Options:
-Magazine
—Advertising Layout and
fllustration
Interior Decorating
Qil Painting for Pleasure
Show Card and
Sign Praduction
Show Card Writing
Sign Painting and Design'g
Sketching and Painting

Business Practice (Cond.)
Canadian Business Course
Condensed Marketing
Direct Mail and Mail
Order Advertising
Industrial Psychology

Chemical Laboratory Tech'n
Chemical Process Operator
Elements of Muclear Energy
General Chemistry
Instrumental Laboratory
Analysis
CIVIL
ENGINEERING
Civit Engineering
Construction Eng'r'g Tech.
Highway Engineering Tech.
Principles of Surveying
Reading Highway Bl'pts
Reading Structural Bl'#!s
Sanitary Engineering
Sewage Piant Operator
Structural Eng'r'g Tech.
Surveying and Mapping
Water Works Operator

COLLEGE
Inventory Control COURSES
Mag. & N':";m'“‘.g"‘- American History

Managing a Small Store
Marketing Management
Marketing Research
Modern Executive Mgmt.
Office Automation

COMPUTERS

COBOL Programming

Fortran Programming for
Engineers

Py ing for Digital

gfﬁce ;

o

Purchasing Agent

Retail & Local Advertising

Retail Bus. Management

Retaii Merchandising

Retail Selling

Systems and Procedures
Analys

BUSIN ESS SALES

Creative Salesmanship

Real Estate Salesmanship

Salesmanship

Sales Management

BUSINESS:

SUPERVISION

Basic Supervision

fndustrial Foremanship

Industrial Supervision

Management,
Saiesmanship and Sales

Modern Woman as a
Supervisor

Personaiity Development

Personnel-Labor Relations
(US.A)

Supervision
CHEMICAL
Chemical Engineering
Anaiytical Chemistry
Chemical Engineering
Unit Operations

Clip coupon here .

Programming tha 18m
Computer
Prnxramml:,g the IBM
System/360 Computer,
Introduction
DRAFTING
Aircraft Drafting
Architectural Drafting
Desigr Drmmg
Drafting T

Electrical Home Maint.
with Equipment Training
Electrical Instrument Tech.
Electric Motor Repairman
tndustrial Electrical Tech.
Power-Line Design & Const.
Power Plant Dperator
—Hydro Option
—Steam Option
Practical Eloctriclan
Practical Electrician with
Equipment Training
Practical Lineman
Reading Eiectrical Bi'pts
ENGINEERING
(Refresher Courses
for Graduate

Engineers)

Chemical Clvll Electrical
Industrial Mechanical
Sanitary Structural

ENG Ll SH AND
BETTER WRITING
Better Business thng
English for Spanish (U.S.A.)
Free Lance Writing for
Fun and Profit
Introductory Tech. Writing
Modern Letter Writing
Practical English
Short Story Writing
HIGH SCHOOL
High School Business
High School (Canadian)
High School Gansral

Tutret Lathe Operator
Welding Engineering Tech.
Welding Process
MATHEMATICS
Advanced Mathematics
Math and Mechanics tor
Engineering Technicians
Math and Physics for
Engineering Technicians
MECHANICAL
Mechanical Engineering
Aircraft and Power
Plant Mechanic
Hydraulic & Pneu. Power
Industrial Engineering
Industrial Eng’r'g Tech.
Industrial Instrumentation
Machine Design
Quality Control
Salaty Englnoerlng Tech.
Tool O
Vlbmlon Analyns
and Control
PETROLEUM
Natura) Gas Production
and Transmission
Qil Field Technology
Petroleum Production
Petroleum Production
Engineering Technology
Petroleum Refinery Oper.
Pipeline Engineering Tech.
PLASTICS
Design of Plastic Products

SECRETARIAL
Clerk-Typist Commercial
Secretary, Engineering
Secretary, Legal
Secretary, Medical
Secretary, Professionat
Shorthand  Stenographic
Typewriting
STEAM AND
DIESEL POWER
Boiler tnspector
tndustrial Building Eng'r
Power Plant Engineering
Stationary Diesel Engines
Stationary Fireman
Stationary Steam Eng'r'’g
TEXTILES
Carding
Carding and Spinning
Dyeing and Finishing
Loom Fixing Spinning
Textile Designing
Textiie Mill Supervision
Textile Technology
Warping and Weaving
TRAFFIC
Motor Traffic Management
Railway Rate Clerk
Traffic Management
TV-RADIO-
ELECTRONICS
Color Teievision Principles
and Samcmz

High Schoof i
High School Secretarial
High School Vocational
ngh Schoo! College

Elsctncal Drafting
Electrical Eng'r'g Drnmng
Electronic Dratting
Introductory Moch. Drafting
Mechanical Drafting
Pressure-Vessel and Tank
Print Reading
Sheet Metal Layout for
Air Conditioning
Structural Drafting
ELECTRICAL
Electrical Engineering
—Elsclrnmcs Option
—Power Option
Electrical Appliance Serv'g
Eiectrical Appllance Serv'g
with Equipment Training
Electrical Contractor
Electrical Eng'r'g Tech.
Electrical Home Maint.

Art
ngh School éolleze Prep.
—Eng'r'g and Science

Praparatnry Course for

School Equiv. Test
MACHIN E SHOP
PRACTICE
Drill Operator
Foundry Practice
Industrial Metallurgy
Lathe Operator
Machine Shop (nspection
Machine Shop Practlce
Metallurgical Eng'r'g Tech.
Milling Machine Operator
Multicraft Maint. Mecl
Practical Mlllwnngng
Reading Shop Prints
Rigging
Tool Engineering Tech.
Tool Grinder Tool Making

take your first step to real success!

INTERNATIONAL CORRESPONDENCE SCHOOLS

Plastics T
PLUMBING,
HEATING AND AIR
CONDITIONING

Air Conditioning

Air Conditianing Maint.
Domestic Heating with

and Ssrvo Fundamonhls .
Electronics Tachnician
First Class Radio-
telephone License
Fundamentals of Electronic
Computers
General Electronics

Gas and Oil General Electronics with
Refri Training

Heating HI-F1 Stereo md Sound
Heating & Air Conditioning System Servicing

with Drawin, lnduslml Eloctromcs Tech.
fndustrial Air nndltmnlnl Numericai Control
Industrial Hea Electronics and Maint.
Pipe Fitting - Plumbing Practical Telephony

Plumbing and Hu(ing
Plumbing & Heating Est.
Practical Plumbing
Refrigeration
Re'ngeratlnn and

Air Ci

Principies of Semiconductor
Radio & TV Servicing
Radio & TV Servicing

with Equipment Training
Second Class Radio-

PULP AND PAPER
Paper Machine Operator
Paper Making PuIP Mak'g
Pulp & Paper Eng'r'g Toch

ICS, Scra

License
Sound Systems Specialist
TV Servicing and Repair
Telephony, Eiectronics, &
Radio Communications

nton, Penna. 18515

Dept. N4334H, Scranton, Penna. 18515

(fn Hawail: P.0. Box 418, Honolulu. Canadian

mail to address—further service handled by ICS Canadian Ltd.)

[ I'm interested in a program of independent study Send me your free 3-booklet Success Kit:
Approved for veterans 1 (1) “How to Succeetr "' 30 pages of valuable jo f, Y
under the G.1. Bill. I (2) Sample self-instruction text, (3) Catalog for sugject indicated.
Accredited member, [ ] X {Print name of course. See list.}
National Home Study Council. : D
Convenient payment plan. g  Mr Age
Special Canadian courses 1 Address
in French and English. n ’

[] City. State ZipCode
Special rates to members 4 .
of the U.S, Armed Forces. g Occupati Employed by. Working Hours AM. ¢ lo P.M.
RADIO-TV EXPERIMENTER is.published bimonthly at $4.00 per year, by Science & Mechanics Publishing Co., 229 Perk Avenue
South, New York, 10003. Second class postage paid at New York, N.Y, and at additional mailing office. Copyrlght 1968 by

Science and Mechanics Publishing Co.
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Radio-TV

EXPERIMENTER

October/November 1968

CB CONSTRUCTION SPECIAL i
39 CB Band Buster—break the sound barrier with talk power aplenty B
EXTRA SWL & DX FEATURES : ‘
54 Ham EXPO—proves that DXing & show biz do go together!
57 DXing the Himalayas—operation tightrope climbs Everest
65 The Struggle that will Strangle Radio—the case of our vanishing spectrum
76 DX Philatelia—DX in pix!
SCIENCE SPECIALS
43 $10 Million Bubble Bath—how to catch nuclei, hot or cold
49 Do you Need a Lab Scope?—inside dope on big-time CRTs
85 Like 600,000 Dry Cells in Series
CONSTRUCTION PROJECTS
47 3-Buck Battery Booster—belts out mils like crazy
71 Swinging Screamer—for howling magnetic audio
83 Rovin’ Recorder—takes your blues away
ELECTRONICS FEATURES
' 38 An Introduction to Resistance—cartoon page
42 Crystal Is as Crystal Does—something for the gals!
79 Edison gets the Air
80 Imagineering—design tips from our readers
81 VTR spells Happiness—love at first sight
86  This Round Table Is Three Miles Long!
AS OUR LAB SEES IT
69 Data Instruments 555 Oscilloscope
89 Radio Shack 10-in-1 Electronic Projects Kit '
COMMUNICATIONS: CB ® HAM e SWL
26 CB Rigs & Rigmarole—wot’s new
64 Propagation Forecast
91 Ham Traffic—the ham who wasn’t
REGULAR DEPARTMENTS
8 Positive Feedback—editorial chit-chat
14 New Products . S
20 Ask Me Another—lotsa goodies
29 Bookmark—by Bookworm ’ -
32 Literature Libfary
*
White's Radio Log, Vol. 50, No. 2—Page 93
Cover TR
photo by e, P
e 1 Ph
Heicklen Ry

Rap10-TV EXPERIMENTER
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COMMERCIAL OPERATOR

FCCLicensE

is part of the Grantham

A.S. E E
DEGREE CURRICULUM

In today’s world of electronics employment, an
FCC license is important —sometimes essential—
but it’s not enough! Without further education,
you can’t make it to the top. Get your FCC license
without fail, but don’t stop there. To prepare for
the best jobs, continue your electronics education
and get your Associate Degree in Electronics.

This is good common sense for those who want
to make more money in electronics. It also makes
sense to prepare for your FCC license with the
School that gives degree credit for your license
training — and with the School that can then take
you from the FCC license level to the Degree level.

. The first two semesters of the Grantham degree
curriculum prepare you for the first class FCC
license and radar endorsement, These two se-
mesters, in addition to other parts of the Grantham

This booklet

This free booklet
explains what an
FCC license and
ASEE degree can
do for your future.

degree curriculum, are available by corres-
pondence* at very reasonable tuition. The
ASEE Degree can be earned by correspondence
with a minimum of one semester in residence.

Accreditation, and G.I. Bill Approval

Grantham School of Electronics is accredited
by the Accrediting Commission of the National
Home Study Council, and is approved for both
correspondence and resident training under the
G.1. Bill. Mail the coupon, or simply write or
telephone for your free copy of our Associate
Degree Bulletin which gives complete details
of our educational program,

*Semesters 1, 2, and 3 of the Grantham electronics cur-
riculum are available also in resident classes at our Wash-
ington, D.C. school — at the address shown below.

o Established in 1951

Grantham School of Electronics
1505 N. Western Ave.
Hollywood, Calif. 90027

Telephone:
(213) 469-7878

818 18th Street, N.W.
Washington, D.C. 20006

Telephone:
(202) 298-7460

or

OcToBER-NOVEMBER, 1968

Grantham School of Electronics RTV-10-68
1505 N, Western Ave., Hollywood, Calif. 90027

Please mail me your free catalog, which explains how
Grantham training can prepare me for my FCC License
and Associate Degree in electronics. 1 understand no
salesman will call.

Name Age
Address
City State Zip
R = e e -
5

~ waany americanradiohistansz caom,
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Fill in coupon for a FREE One Year Subscrip-
tion to OLSON ELECTRONICS' Fantastic Valuve
Packed Catalog—Unheard of LOW, LOW PRICES
on Brand Name Speake! Changers, Tubes,
Tools, Stereo Amps, Tun CB, and other VYal-
ves. Credit plan avallab

NAME
ADDRESS -
city STATE
GIVE ZIP CODE

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

OLSON ELECTRONICS

INCORPORATED

960 S. Forge Street Akron, Ohio 44308

Oct./Nov. 1968

Dedicated to America’s Electronics Experimenters

Vol. 25/No. 2

6

www americanradiohistary com

Editor-in-Chief =
JULIAN M. SIENKIEWICZ
WA2CQL, KMD4313

Managing Editor
RICHARD A. FLANAGAN
KQD2566

Technical Editor
CLIFFORD L. FORBES
KBQ8535

Art Editor
JIM MEDLER
News Editor

HELEN PARKER

KQD7967

Arst Director
ANTHONY MACCARRONE

Cover Art Director
IRVING BERNSTEIN

Agrociate Art Director

JOHN YUSKO

Ast Associate

JACK GOLDEN

Advertizing Manager
JIM CAPPELLO

Production Manager
CARL BARTEE

Assistant Production Manager
RENEE MOELLMANN

Kit Division Manager
WILFRED M. BROWN

Pregident and Publisher
B. G. DAVIS
Ezecutive Vice-President and Assistant Publish
JOEL DAVIS
Vice-President and Editorial Director
HERB LEAVY, KMD4529

Vice-President and Production Director
LEONARD F. PINTO

Vice-President and Treasurer

VICTOR C. STABILE, KBP@681

\muiling office. Copyright 1968 by Science and Mechanics Publishing Cy

RADIO-TV EXPERIMENTER (Vol. 25, No. 2} is published bi-monthly
by Science & Mechanics Publishing Co., o subsidiary of Davis
Publications, Inc. Editorial, business and subscription offices: 229 Park
Avenue South, New York, N.Y. 10003. One-year subscription (six
issues)—$4.00; two-year subscription 112 issues)—$7.00; and three-
year subscription (18 issues)—$10.00. Add $1.00 per year for postage
outside the U.S.A. and Canada. Advertising offices: New York, 229
Park Avenue South, 212-OR 3-1300; Chicogo; 520 N. Michigan Ave.,
312.527-0330; los Angeles: ). E. Publishers' Rep. Co., 8380 Melrose
Ave., 213-653-5841; Atlonta: Pirnie & Brown, 3108 Piedmont Rd., N.E.;
404-233-6729; long Islond: len Osten, 9 Garden Street, Great Neck,
N.Y., 516-487-3305; Southwestern advertising representative: lJim
Wright, 4 N. 8th. St., St. louis, 314-CH-1-1965.

EDITORIAL CONTRIBUTIONS must be accompanied by return postage
and will be handled with reasonable care; however, publisher assumes
no responsibility for return or safety of manuscripts, art work, or
photographs. All contributions should be oddressed to the Editor.
RADIO-TY EXPERIMENTER, 229 Park Avenue South, New York, N.Y.

Second class postage paid at New York, New York and at additional
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MAIL
ORDER

SHOPPING MAR

A selection of products available by mail for readers of Radio-TVY Experimenter
All merchandise sold on a money-back guarantee, Order Direct by Stock No. Send check or M.O.

UNUSUAL
VALUES

SISEERL L MUSIC IN DAZZLING ACTION with

dimension to the
world of music and entertainment. Now
you can actually see your favorite musical
selection translated into fantastic patterns
of beautiful color—each individual note
creating its own unique, twisting, radiat-

Adds a spectacular new

ing shape . . each shape dancing and
prancing, whirling and swirling in perfect
time with the music. Science, art and
electronics combined with dramatic re-
sults. Attaches in seconds to your radio,
tape recorder, hi-fi or stereo with two
alligator clips. Can be used on small
screens, large walls, stages and whole
auditoriums.

8” DO-IT-YOURSELF KIT—Stock No. 71,009HP . . ... .. .. .. ......
apertures ) —Stock No. 71,030HP. .

8" SET (Moetiondizer, color wheel,

Dramatic Breakthrough
In Audio-Visual Enjoyment

Loads of fun! Wonderfu! for parties! Prac-

tical, too! Unlimited special effects for
bands, dances. clubs, sales meetings,
trade shows—put zip into classroom or
private music instruction and apprecia-
tion. Available in Cabinet Model, Tube
Unit, 8” and 12" sets or build your own
MusicVision* with our low-ost Do-It-
Yourself Kit—=all you’ll need is a light
source. If you don't have one, the versa-
tile Edmund 85mm 8500 Watt Projector
is a terrific bargain. Order by stock num-
bers listed below. Money-back guarantee.
Complete information in new catalog
available September 10. If you want ad-
ditional details now, send 25¢ in coin for
fully illustrated, 16-page Booklet No.
9096HP ‘‘Introduction to MusicVision.*"

*Patent Pending
.$22.50 Ppd.
.$45.00 Ppd.

12" SET (same as above w/larger Motiondizer) —Stock No. 71,032HP.$57.50 Ppd.

WALNUT VENEERED CABINET MODEL—Stock No. 85,181HP,

....... $99.50 F.0.B.

500 WATT 3Smm PROJECTOR (for above sots)—Stock No. 71,057THP . $24.50 Ppd.

WORKING MODEL DIGITAL COMPUTER
Solve problems, teach logic, play games with
miniature version of giant electronic brainst

Adds, subtracts,
ments, carries,
parts easily assembled.
step-by-step assembly diagrams, 32-p. in-
struction book covering operation, computer
language (binary system) programming, prob-
lems and 15 experiments.

Stock No. 70,683HP.............$3.98 Ppd.

IT'S HERE—BIG, NEW DIGICOMP III
Stock No. 70,946HP. .. ... . ..$16.00 Ppd.

multiplies, shlfts, comple-
memorizes. Colored plastlo
]2":3%"\4%” Incl.

TOP-QUALITY LOW-COST STROBE

Create spectacular psychedelie lighting effects
with this genuine electronic strobe. Terrific
for parties, special occasions, experiments

. . perfect for comhos, night clubs, dances,
exhlhlucms Adjusts from 1 to 10 short.dura-
tion flashes per second-not a make-shift
mechanical device. Amaze friends with old.
time movie effects. Best party ice-hreaker ever
—*‘freeze’’ the action and ‘'unfreeze'’ your
guests. Practical too—check action of mod-
erate-speed machinery. Xenon lamp gives one

million Aashes. 814" diam. reflector. Uses
reg. 110-120 voit A.C. current. Handsome
solid walnut cabinet, 914"x933"x4"”. Send

for Bulletin #75—describes other startlingly
new unique lighting effects,

Stock No. 70,989MP. ... ... . .9$79.95 Ppd.

L
PRaab KEdataR bb
e e oo

““FISH'” WITH A MAGNET

Go treasure hunting on the bottom. Fas-
cinating fun & sometimes profitable! Tie a
line to our 5-1b. Magnet—drop it overboard
in bay, river, lake or ocean. Troll it along
bottom—your ‘'treasure’” haul can be out-
board motors, anchors, other metal valu-
ables. 5-1b. Magnet is war surplus—Alnico
V Type—Gov't cost $50. Lifts over 150 lbs.
onland—much greater weights under water.

Stock No. 70,571HP. ... .... $12.50 Ppd.

ASTRONOMICAL TELESCOPE KITS
Grind your own mirror for powerful tele-
scope. Kit contains fine annealed pyrex
mirror blank, tool, abrasives, diagonal
mirror and eyepiece lenses. You build
instrument valued from $75.00 up.

Stock No.  Diam. Thickness Price
70,003HP EYVAY $8.00 Ppd.
70,004HP & 12.95 Ppd.
70,005HP 8" 21.00 Ppd.
70,006HP 10" 34.25 f.0.b.
70,007HP

65.85 f.o.b,

NICKEL-CADMIUM BATTERY BARGAIN!

Terrlfic value—slightly used gov't surplus.
Lightweight 5 cell, 6 volt, 4 Amp-hour bat-
tery with almost unlimlted life. Extremely
high current output. Recharges in 1 hour with
Edmund kit. Won't deteriorate when left dis-
charged. Minimum maintenanee—few drops
of water per year. Rugged, shock-and-vibra-
tion resistant nylon case. Delivered partially
chf‘:ged, filled with electrolyte. 318”x2”x8".
2 3

Stock No. 70.942HP (battery)...$15.00 Ppd,
Stock No. 70,807HP (charger kit). $8.00 Ppd,

G T FREE CATALOG

148 PAGES! MORE THAN 4,000 |
- . UNUSUAL BARGAINS!I

Completely new. Pnckedl
with huge selection of
lenses. prisms, optical in- '
struments, parts and ac-l
cessories, 100's of charts,
illustrations. Many hard-l
to-get surplus bargains.
Enormous variety of tele-l
} scopes, microscopes, bin-

 oculars, magnets, magm-l
|ﬁers, phow oomponents, etc. For hobby-'

ists, experimenters, workshops, fac

Itonea. Shop by mail. No salesman willl
call, Simply check coupon or write for
ICatalog "‘HP’’ to Edmund Scientific C°"l
IBanington, N. J. 08007, '
IName |
| Address I
leiey State zip |

s et eyt =

ORDER BY STOCK NUMBER * SEND CHECK OR MONEY, ORDER + MONEY-BACK GUARANTEE

300 EDSCORP BUILDING

EDMUND SCIENTIFIC C

OcToBER-NOVEMBER, 1968

wwwww. americanradiohistorv.com
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POSITIVE FEEDBACK

JuriaN M. SIENKIEWICZ, EDITOR

hat is the next high fidelity component?

There are amplifiers, tuners, receivers,
record players, tape players and recorders,
cartridge players—what’s next? Well, don’t look
now but here comes the “Juke-Box!” No, not
the entire “box,” but just the mechanical
changer—a vertival storage unit that plays
either side of a disc from a listener-selected
program.

This is not a dream, nor is it a forecast.
Home Juke-Box mechanisms are available
today. Two products currently on the market
are “Audiomation” by the Seeburg Corp., and
“Discomatic,” available from a firm of the same
name.

The Seeburg Corporation’s stereo home
music system with Audiomation vertically
stores and plays both sides of 50 LP records
automatically. It is now available with a new
pushbutton selector in systems priced under
$1,000. Remote dial selector stations are also
available for deluxe models, enabling the system
to be controlled from up to 12 remote locations
anywhere ! in the home—Xkitchen, bedroom,
patio or even poolside.

The Seeburg mechanism boasts a memory
bank, similar to that used in today’s computers,

Like components? Then take a gander at Seeburg's
Automation system that'll put a juke box in your
house for $895.00. That may sound like a ot of
scratch, but think of the money you'll save—

the unit is not coin operated.

which plays one or all 100 record sides—all
automatically. Once the fifty 33%5-rpm albums
are inserted into the record magazine and
catalogued, the listener need not touch anything
but the record selector unit, except to change
albums. The annoyance of constantly removing
records from their jackets is now made obsolete.
Records are programmed by selecting two num-
bers—-as easily as using a telephone. A program
book provides a listing of the albums in the
record magazine.

An 1mportant feature of the new Seeburg
system is that the tone arm jis never used
manually and the stylus is self-cleaned after
each record is played, assuring maximum pro-
tection for the record and needle. Seeburg gives
a five-year guarantee on the dual cartridge be-
cause there is no manual operation involved in
this most critical area of the playing mecha-
nism. Record life is also prolonged because
they are played in a vertical position rather
than horizontally and returned to the magazine
after each play, thus eliminating stacking and
the possibility of scratching.

R e

Here's a pic of Seeburg's Mediterranean console
for those who prefer to buy packaged units—
it sells for $1,395.00

The system in console and component units
also offers great flexibility for advanced stereo
sound use by architects and builders for home
and commercial and educational facilities. Hi-fi
enthusiasts can add the convenience of the new
record playing system to their existing high
fidelity systems.

Sorry we can’t tell you more about the See-
burg Audiomation, but more info can be had
by writing to The Seeburg Corp., 1500 N. Day-
ton St., Chicago, Ill. 60601. Tell them Rapio-TV
EXPERIMENTER sent you.

The Discomatic is a Swiss-made 45-rpm unit
with all -the features of commercial, coin-
operated juke-boxes except a coin slot. It plays
40 records (80 sides) with complete automatic
pushbutton selection of any or all 80 tunes.
Individual tunes are programmed by pushing
appropriate buttons. Discomatic then selects the
correct record from a rack, plays the desired
side, returns the record and goes on to the next

(Continued on page 10)
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Learn I.C.’s...Build this new
RCA Audio Amplifier Kit

RCA’s new Integrated Circuit Experimenter’s Kit,
KD2112, is the first of its kind. You get a “short course”
in integrated circuits, and you can build a 500-milliwatt
audio amplifier or a variable-tone audio oscillator.

The heart of this new “all-parts-included kit” is an RCA
linear integrated circuit — a multipurpose wide-band
audio amplifier — containing the equivalent of 7 tran-
sistors, 11 resistors, and 3 diodes.

Each kit comes with a 20-page manual-which gives
complete step-by-step kit construction details. An extra
I.C. “chip,” with case removed, is also supplied so that
its circuitry can be examined.

RCA’s new Integrated Circuit Experimgnter’s Kit
KD2112 is available from your RCA Distributor. Ask him
forit, and learn more about 1.C.'s.

RCA Electronic Components, Harrison, N. J. 07029

AM'PUFJER & 0%y
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(Continued from page 8)

Here's the Discomatic Model El-Por, a complete
player with built-in solid-state amplifier,
ioudspeaker, controls, diamond styli, jacks for

xternal amplifier and speaker. Completely
portable, the unit sells for about $225. If you want
just the changer mechanism for custom installations,
it comes as Model TD-ASM for only $149.95.

selection. The unit also features instant replay,
instant reject and total reject. Upon completion
of play it shuts itself off. Additional sets of 40
records can be played by simply lifting out
and replacing racks loaded with records.

Three models are being offered: the EL-Por,
complete portable with built-in solid-state am-
plifier, housed in black vinyl cabinet with
brushed aluminum and chrome trim; suggested
retail $225.00; the TD-COF, complete changer
deck housed in oiled teakwood cabinet, for con-
nection to existing hi-fi systems, suggested retail,
$199.95; the TD-ASM changer deck for custom
installations, suggested retail, $149.95.

A feature of the device is its extreme sim-
plicity—there are no relays, solenoids, magnetic
clutches, stepping switches or complicated ad-
justments. The entire machine is powered by
one heavy duty motor. Get all the facts and
pics, too, by writing to Discomatic, Inc., 640 S.
2nd St., Plainfield, N. J. 07060.

Some Sparks. At times some readers call us to
task on errors or omissions which we like to put

into print. Here’s one from Leland 1. Anderson —~

of Minneapolis.

“My attention was drawn to the article
“1,000,000-Volt Lightning Generator” ap-
pearing in the June/July 1968 issue. I was
somewhat surprised that no mention is made
of the inventor of this oscillation trans-
former, Dr. Nikola Tesla, and that the
transformer is not referred to by its most
common name, the Tesla coil. It would
seem that an otherwise sharp publication as
this one would have caught the omitted
reference. A short reference list of the fas-

cinating writings of Tesla on the subject of

high frequency and high potential phenom-

ena would certainly have been of interest
to readers wanting to pursue the subject
further. ”

Now, Leland is 100% right, but our side must
be heard. For once we wanted to sell a story for
what it could do—not who invented it. We
thought that 7,000,000-Volt Lightning Generator
was the best name we could give a unit that
knocked out fantastic arcs. After all, who goes
around referring to a Fleming valve, - Edison
voice box, Goldsmith 33Y5-rpm recording, and
the like. I believe many people will admit that
Tesla’s Coil is a poor and inaccurate name for &
very-high-voltage tuned oscillation transformer.
Anyway, I like 1,000,000-volt lightning gen-
erator.

Squintl At a recent electronics trade show in
New York City which your Editor and staff
attended, we came upon a display designed to
provide hours of good viewing. Two 20-year-old
working models were on display at the Pilot
Radio-Television Corp. exhibit. One was the
Pilot Model TV-37 3-in. screen TV set pro-
duced in 1948, the first television set designed to
retail for less than $100, and still in good work-
ing order. Also produced in 1948 was the dear
miss_holding the TV-37. Let’s face it, friends,
who wants to look at a 3-in. screen?

S o #*

Very lnferesflngl

It all seemed simple enough. The Advanced
Research Projects Agency (ARPA) wanted a
big underwater explosion to test its worldwide
nuclear-blast-detection network. All the Navy
had to do was sail an old Liberty ship named the
Robert Louis Stevenson, loaded with four mil-
lion pounds of explosives, out into the North

RaAp10-TV EXPERIMENTER
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Photo by Science Service

W atermelon-thimble-beer can? Don't know whot

to call her but she's mighty like a bomb. This 50-foot
contraption, under construction in Vancouver,

W ash., will carry 250 tons of explosive fo the botfom
of the Pacific to test the United States’ ability

to detect nuclear explosions by other countries.

Pacific near the Aleutians, open the seacocks to
flood the ship and let nature take over. As the
ship sank, pressure fuses set for 4,000 feet would
automatically detonate the blast.
1t didn’t work! Instead of sinking like a stone,
the Stevenson took so long about it that it drifted
off and got lost in a fog-bank. After a month of
searching, the Navy finally found its ship, 11
miles away from the intended blast site, sitting
bolt upright in 2,800 feet of water, not nearly
enough to trip the fuses. Nervous officials or-
dered a dive-bombing run, in an effort to set off
the explosion by concussion, but two dozen
2,000-pounders raised not a peep. Finally the
Navy announced that the fuses had deteriorated
from their long immersion, the ship was there-
fore safe, and the whole affair was being
scuttled.
(Continued on page 14)
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compact sets

SPEED DRIVING OF BRISTOL
AND ALLEN HEX TYPE SCREWS

No. 99PS-60
Bristol Multiple Spiine Type

Screwdriver Set
{ o000,

4 and 6-flute blades
with diameters from
.048” thry .183"

No. 99P5-40 Allen Hex
Type Screwdriver Set

Hex diameters
from .050” thru 3"

Compact, interchangeable blade, Xcelite sets permit,
quick selection of the right tool for the job. With
- greater reach than conventional keys, these handy
blade and handle combinations make it easier to get
at deep set or awkwardly placed socket screws,
simplify close quarter work.

Each set contains 9 precision formed, alloy steel,
4” blades; 4" extension; shockproof, breakproof,
amber plastic (UL) handle with exclusive, positive
locking device.

Sturdy, see-thru plastic cases fit pocket, have flat
bases for use as bench stands.

o ——

(]

XCELITE INC. » 64 BANK ST., ORCHARD PARK, N. Y.
Send Bulletin N365 on 99PS-60 and 99PS-40 sets.
nams

address
city

state & zone

r=——==="="71
| )
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You Can Always

Introducing The Finest !
Stereo Compact You Can Buy. ..
The NEW Heathkit AD-27

NEW

kit AD-27

$16995

NEW

kit AJ-15

$18995°

NEW

kit AA-15

$16995°

NEW NEW

kit IT-18 kit iM-17

$2495 $1935

NEW

kit 1G-67

$13500

12

Depend On Heath...

With Features Not Found In Units
Costing Twice As Much. .. Designed
For Those With Limited Space, Limited
Budgets And A Desire For The Finest
In A Home Music System

The AD-27 is mini-sized, measures only 21%" x 1414” x 7%” and fits
just about anywhere — on a bookcase shell, on a desk top. And its
classic ebony and walnut styling, with sliding tambor door that disap-
pears inside the cabinet, blends with any room decor . . . can be op-
erated with door closed or opened. What rcally counts is the performance
the AD-27 delivers. Underneath its beautiful exterior is a really per-
lormance-plus package with features like an amplifier that delivers an
honest 15 watls of music power per channel with a response curve that
is virtually flat from 12 Hz to 60 kHz An astounding 45 dB channel
separation . . . harmonic distortion that's less than 0.5%, — both meas-
ured at full output. All solid-state circuitry . . . advanced transformerless
output circuitry that provides lower phase shift and distortion; and an
added feature, protection against severe transistor damage from shorted
output leads. All indications of the extra value Heath engineers have
designedinto the AD-27 Stereo Compact. 120/240 VAC operation, 41 lbs.

® Heathkit AJ-15 Deluxe Stereo Tuner

For the man who alrcady owns a fine stereo amplifier. Heath now
proudly offers the superb FM Stereo Tuner section of the Famous
AR-15 receiver, with all its fine FM tuning features

Two FET r.f. amplifiers and FET mixer; dual Crystal Filters in the LF.
strip; dual Integrated Cireuit 1.F. design; Noise-Opcerated Squelch cir-
cuitry; Sterco Threshold and Stereo-Only switch; and beautiful **Black
Magic’® panel lighting. By unanimous agreement, this is the finest FM
tuner. It belongs in your music system. 120/240 VAC operation, 18 lbs.
*Walnut cabinet AE-18, $19.95.

Heathkit AA-15 Deluxe Stereo Amplifier

For the man who already owns a good stereo tuner. here is the so-
phisticated stereo amplifier section of the renowned AR-15 receiver as
a separate component. With a heritage experts termed “"an audio Rolls
Royee™ this new AA-15 stereo amplifier has the same deluxe circuitry
and performance features as the AR-15.

150 watts music power: Ultra-Low tlarmonic & IM Distortion; Ultra-
Wide Frequency Response; Ultra-Wide Dynamic Range Preamp; Tone-
Flat Switch: Front Panel Input Level Controls; Transformerless Ampli-
tier, Capacitor Coupled Outputs; Massive PPower Supply; All-Silicon
Transistor Circuit; Positive Circuit Protection: **Black Magic' Panel
Lighting; NEW Second System Remote Speaker Switch, 120/240 VAC,
26 Ibs. *Walnut cabinet AE-18, $19.95.

Heathkit 1T-18 In-Circuit Transistor Tester

At last a realistic price for in-circuit testing of transistors. The new
Heathkit 1T-18 Tester has the facilitics you need and it costs a lot less.
Measures Transistor DC Beta in-or-out-ofcircuit; measures leakage
out-of-circuit ; test diodes in-or-out-of-circuit ; and has a big 4% " 200 uA
meter 10-turn calibrate control. Completely portable by D" cell (long
battery life). Front panel socket for lower power devices. Attached 3’
test leads. Rugged polypropylene case with attached cover. Build in
2 hours. 4 Ibs.

@ Heathkit IM-17 Portable Volt-Ohm Meter

Just right for homeowners, hobbyists, boatowners, CBer's, hams
even sophisticated enough for radio & TV servicing. Features 12 ranges
-4 AC & 4 DC volt ranges. 4 ohm ranges; 11 megohm input on DC,
1 megohm input on AC; 414" 200 uA meter; battery powered; rugged
polypropylene case. Easy 3 or 4 hour kit assembly. 4 ibs

[© Heathkit 1G-57 Solid-State Color TV
Marker /Sweep Generator .. .15 Crystal

Markers ... 3 Sweep Ranges

The 1G-57 combines the features of both a post marker and a sweep
generator for less than you'd expect to pay for just one of these functions.
This compact easy-to-use instrument Eas all the facilities you need for
critical Color TV and FM alignment . . . just attach any 'scope and
you're ready. 15 crystal-controlled marker frequencies, 3 sweep ranges

.. all erystals_included. External attenuator provides 1, 3, 6, 10 and
20 dB steps to 70 dB maximum; also can be used with external sweep
or marker. Handsome new Heathkit instrument styling. Order your
1G-57 now, it's the best investment in Color TV and FM alignment
facilitics you can make. 14 Jbs.

Rap10-TV EXPERIMENTER
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Deluxe ‘295" Color TV . .. $§_7§95

(less cabinet)

Big, Bold, Beautiful . .. With Advanced Features and Exclusive Heathkit
Self-Servicing. Top quality, American brand color tube . . . 295 sq. inch
viewing area. The built-in dot gencrator and full color photos and
simple instructions let you set-up, converge and maintain the best color
pictures at all times. Add to this the detailed trouble-shooting chart
in the manual and you put an end to costly TV service calls for periodic
picture convergence and minor repairs.

New improved phosphors and low voltage supgly with boosted B+ for
maximum color fidelity and operation » automatic degaussing e exclusive
Heath Magna-Shiéld e ACC and AGC assures color purity, flutter-free
pictures under all conditions e preassembled IF with 3 stages instead of the
usual 2 e defuxe VHF turret tuner with “memory”’ fine tuning e choice of
installation—wall, custom or optional Heath factory assembled cabinets
o Easy to assembte.

kit GR-295, (everything except cabinet), 131 lbs.. ..

S48 ANL 547 MOz - 4 5 1o b 2 2 o g o B e 5 ok = e v s S $479.95
GRA-295-4, Mediterranean cabinet (shown), 90 Ibs.. ..
no money dn., $11 mo.. g - - v ol g . ..$112.50

Other cabinets from $62.95

Deluxe “227" Color TV . .. 419

(less cabinet)
Has same high performance features and built-in servicing facilities as
the GR-295, except for 227 sq. inch viewing area. The vertical swing-out
chassis makes for fast, easy servicing and installation. The dynamic
convergence control board can be placed so that it is easily accessible
anytime you wish to *‘touch-up’ the picture.

kit GR-227 (everything except cabinet). ..

$42 dn., as low as $25 mo.... . ... L.....$419.95
GRA-227-1, Walnut Cabinet (shown)

nomoneydn., $6 mo...............an VLA M /3 $59.95
GRA-227-2, Mediterranean Oak Cabinet. . .

nomoneydn, $10mo... ...t $94.50

Deluxe “180" Color TV ... 534995

{less cabinet)
Same high performance features and exclusive self-servicing facilities as
the GR-295 except for 180 sq. inch viewing area. Feature for feature the
Heathkit " 180 is your best buy in deluxe color TV viewing . . . tubes
alone list for over $245. For extra savings, extra beauty and conven-
ience, add the table model cabinet and mobile cart.

kit GR-180 (everything except cabinet), 102 Ibs....

S35/, [SBDIMO: be 60 p gl - bt b b i dond B aina = o 4 5w o $349.95
GRA-180-5, table model cabinet and mobile cart. ..
(shown), 57 Ibs....no money dnY, 'SEIMONA N Al & Tbweiat § $39.95

Other cabinets from $24.95

Heathkit Color TV Remote Control

Now change VHF channels and turn your Heathkit color TV on and
off from the comfort of your armchair witk this remote control kit.
The heavy-duty switch contacts are silver-plated to assure long life and
trouble-free service. Use with Heathkit GR-295, GR-227 and GR-180
color TV’s. Includes 20’ cable.

For Unsurpassed Value and Quality

3 HEATHKIT® COLOR TV¥'S
fOW! ALL WITH 2-YEAR
WAERANTY ON PICTURE TUBE

Kit GRA-27, 4 1bS...ccv v iiniiinineienmi e n e $19.95
e e e e
o A HEATH COMPANY, Dept. 19-10

NEW ... FREE 1969 Heathkit Catalog | Benton Harbor, mich an 45022 [
Just off the press, 116 page new 1969 Heathkit | (1 Gnad2 Bavsrom Lie s <hioon i
catalog. Many more color illustrations . . . many | R R — - olus shipp:ng. \
new products. Completely describes over 300 ks | 0 Pisase send FREE Heathkil Catalop. - - ——— — = — 1
for stereo/hi-fi, color TV, amateus radio, short- | O Please send Credit Application. !
wave, test. CB, marine, educational, home and | Name. == _— SE— - 1
hobby. Save over 50% by doing the easy assemtly | 4, o |
yourself. Mail coupon or wrile Heath Comparty, | = - S = == — = |
Benton Harbor, Michigan 49022. | St —— - 3 State_ : ___ Zip- ]
= Vo _Pnces& specifications wubject lo change withoul hotice_ e o L33y
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(Continued from page 11)

But ARPA still wants to test its network. So,
it plans to set sail with a strange green and
orange vessel whose sole goal is to sink quickly.

Variously described as a giant watermelon,
thimble and beer can by 4RPA and the Illinois
Institute of Technology Research Institute,
which is building the thing, the unmanned ob-
ject is 50 feet long, with a diameter of 20 feet
expanding outward into a 30-foot-wide skirt. A
tugboat will tow it into position, which officials
hope will be the same spot off Amchitka Island
where the Stevenson should have gone down.

There a radio signal will (everybody hopes)
open the first'of two ballast tanks to swing the
capsule from its horizontal towing position into
a nose-up attitude that will allow the second
tank' to sink it quickly and, more important,
straight down. To make sure of where it has
gone, a transmitter-equipped buoy will detach
itself and bob to the surface, connected to its
charge by a thin cable.

Pressure fuses will again be the detonators,
since they should pose no problem as long as the
object sinks properly at its intended spot. The
explosive charge, 250 tons of aluminized am-
monium nitrate, will be much smaller than the
Stevenson’s, largely, according to ARPA, because
the Navy was also using the earlier attempt as a
way of getting rid of a“collection of obsolete
bombs, mines and torpedo warheads.

Although the site has been chosen chiefly for
its distance from major commercial fishing
areas, the State Department plans to notify gov-
ernments that fish Aleutian waters of the date,
time and exact location of the test. Japan has the
largest interest in the area, although Korea and
Canada may also be concerned.

The idea for the watermelon-thimble-beer can,
now under construction at a Vancouver, Wash.,
shipyard, began the year before the Stevenson
didn’t work, so it has not been created simply
to do what the Liberty ship could not.

Rack '‘em Up. Here’s a sticky little problgm
that was posed to me by some friends at the
American Can Company. They drew the dia-
gram shown below and said, “Can you make the
left group of circles the same shape as the right
group by moving only 3 circles?” Impossible?
Look again! If you believe in flower power, the
answer will be seen immediately, Just find the
flower and the rest is easy. How easy? I'll let you
know next issue.

NEW PRODVCT

-HIGH-FIDELITY
AMATEVR RADIO
SHORT WAVE
RECORDERS
GIMMICKS
GADGETS

Headset for Your Heads
The new Kalimar-Tronics T-850 universal
headset incorporates a new feature: the same
headset can be used for stereo or monophonic
listening, for voice or music, with just a flick
of the switch. The construction is rugged, the
frequency response is from 20 to 20,000 Hz,

and the price is a very attractive $11.95,

Kalimar-Tronics T-850 Headset

Kalimar-Tronics has a complete line of tape
recorder accessories, including the T-650 lapel
mike, which retails at only $1.25. Write to them
at Kalimar-Tronics, Inc., 2646 Michigan Ave.,
St. Louis, Mo. 63118.

Trade Up From Single Band

The Heath Company has come up with a five-
band, kit-form transceiver version of their
single-banders. Selling at $240.00, the HW-100
operates with a hybrid circuit that uses 20 tubes,
two transistors (ong an FET for the VFO), six
germanium diodes, nine silicon diodes, and one
Zener diode. The receiver has a sensitivity fig-

Rap1o-TV EXPERIMENTER
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ure of less than 0.5 «V for a 10 dB S+N/N
ratio for SSB operation. Selectivity is 2.1 kHz
at 6 dB down, 7 kHz at 60 dB down.

The transmitter section in SSB continuous
duty is 180 watts PEP, CW input is 170 watts
on 50% duty cycle. It operates PTT or VOX

Heathkit HW-100 SSB Transceiver

on SSB, and CW transceive is provided by
operating VOX from a keyed tone, using grid-
block keying. Frequency stability is less than
100 Hz drift per hour after 30 minute warmup;
less than 100 Hz variation under a 10% line
variation. The Heathkit HP-23 AC supply or the
Heathkit HP-13 DC supply can be used for
fixed or mobile operation. Write to Heath Co.,
Benton Harbor, Mich. 49022 for further info.

On the Hip

Young swingers (or old swingers, for that
matter) have a dazzling choice of how to take
their music, wherever they go. Philco-Ford’s line
of 20 portable phonographs range from a tiny
phono-only model which plays the 45-rpm Hip
Pocket (HP) records, to a top-model FM/AM/
FM stereo with 20 full watts of peak music
power. The all-transistorized radio line features
12 new FM sets; 3 FM sets are multi-band
models and three others are FM/stereo sets.
Shown in the center in the photo is the Hipster
(Model 1369, $14.95), and playing the LP at
right is Model 1376 ($24.95). Unit at left

b_ - L %@ Ll

Just three of Philco-Ford's Miniature Phonographs
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HERE’S YOUR ONE-SOURCE FOR

CERAMIC CAPACITORS |

AND

SEMICONDUCTORS

ELECTRONIC e
EATATK)N; ~"'4;\4 ¢ o0 a”d”ow
YOU GET

@ $ 50 OFF*

when you buy
Components from

.

ERIE’S
ELECTRONIC
COMPONENTS
STATION

YOUR FAVORITE DISTRIBUTOR

YOUR COMPONENTS ARE
NEATLY PACKAGED WITH
COMPLETE DESCRIPTION

for EASY USE/
112 Popular Components . . .

56 CERAMIC CAPACITORS [ e |
28 SEMICONDUCTORS m_

18 VARIABLE CAPACITORS
10 MYLAR CAPACITORS
*0On purchase of only $2.50

FOR FREE $.50 Coupon and

6-Page Components Catalog

~ Send to:

ERIE TECHNOLOGICAL PRODUCTS, INC.
Erie Distributor Sales

644 West 12th Street ¢ Erie, Pa. 16501

|
|
|
|
I PLEASE SEND CATALOG AND PRICE DATA...TODAY
I
%
|
|

NAME __
COMPANY
ADDRESS
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(Model 1379, $29.95) is a min radio-phono. All
units play the HP record. Each of the mini
phonos weighs less than 2 1b. Philco-Ford’s HP

records (one is playing in photo) sell for 39¢

each. At your dealer, or send for literature to
Philco-Ford Corp., Tioga & C Sts., Philadel-
phia, Pa. 19134,

Ease Out With Plug-Outs
This simple mechanical device, which acts
as a sort of lever for removing plugs, will make
life easier for you when you have, say, a tight-
fitting plug or a connection that is hard to get
at. The Plug-Out slips on to the end of the
appliance plug and a light touch releases the

\ Parkcrest Products Plug Out

plug from the socket. No more jerking. Four
Plug-Outs cost $1.00, postpaid. They’re made
of corrosion resistant metal and plastic and you
can order them from Parkcrest Products Co.,
3701 Park Crest, Lemay, Mo. 63125.

Very High Monitoring

From Allied is a dual-band receiver, model
A-2589 VHF-FM Monitor, which covers both
the 30-50 MHz and the 152-174 MHz bands.
You can audit the police, fire, utilities, radio-
telephone, radio-dispatchéd repair vehicles, radio
paging, U. S. Weather Bureau, railroads, trucks,
taxis, etc., on this solid-state unit which uses 20

y

3
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Allied Model A-2589 FM Communications Receiver

transistors, 10 diodes and 2 thermistors. There
are four IF stages and tuned RF and mixer
stages. AVC (automatic volume control) pre-
vents overload or blasting and builds up weak
signals. Push-pull audio output drives the built-in
speaker, and there is a squelch circuit. The
A-2589 uses a Zener-diode regulated power sup-
ply. A front panel jack is provided for an ex-
ternal 8-ohm speaker or headphones. The case
is gray metal (sized 5%¢ x 11% x 7% in.), and
the price is $79.95. Allied Radio Corp., Dept. 20,
100 N. Western Ave., Chicago, 1ll. 60680 will
send you their 1969 catalog, which describes it
in detail.

Look Ma, No Flux!

Soldered connections on printed circuit boards
can be quickly and safely desoldered without the
use of flux or special soldering irons with Soder-
Wick, a pre-treated, braided copper wire wick.
Residue left on the connection after desoldering
is non-corrosive, electrically non-conductive

e
S

Solder. Removal Soder-Wick

e
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resin. Connections can thus be resoldered with-
out cleaning as is required with methods using
flux. Soder-Wick requires only one second to de-
solder a connection and there is less heat trans-
mitted to board and components, Cost of opera-
tion is about ¥4 cents. Soder-Wick comes in 5-ft.
rolls in two sizes, small and large, each $1.49 per
roll. For descriptive literature, write to Solder
Removal Co., 817 Dumaine Ave., San Dimas,
Calif. 91773.

Have a Light, Big Boy!

This is a mail-order item, a fiber optical pen-
light device costing $3.29 including postage
and taxes. Called Speck-O-Lite, it emits a full
intensity pen-light beam through a 12-in. flexible
shielded plastic light guide. For hard-to-see re-
pairs, and troubleshooting, the Speck-O-Lite op-
erates in a pen-light case containing two AA dry
cells. A good value for hobbyists. Write for it to
Kurz Kasch, Inc., Box 115, Dayton, Ohio 45401.

Up, Up and Away, DXers!

Mosley has a new line of cubical quad an-
tennas, engineered for top DX efficiency and
reliability. There are three single band quads:
MCQ-10 for 10 meters; MCQ-15 for 15 meters;
MCQ-20 for 20 meters. Each has a lightweight,
low wind load spreader mount that eliminates
heavy, wind-resistant webbing at the hub. They
have the Mosley boom-to-mast clamp with stain-
less steel U-bolts for stability, and all parts—
boom, spreaders, wire, hardware—are pre-drilled
and come with concise instructions. With their
square shape, the important voltage and current
minima and maxima are located midway be-
tween the corners; thus eliminating possible sig-

nal loss due to spreaders intersecting wire ele- -

ments at these critical points. MCQ's maintain
an SWR of 2.2 or better with flat response
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PAKS &

CHODSE : 7253

$25 SURPRISE PAK: transistors, rect, diodes, ete. .. §1
5 ONE AMP 800 PIV RECTIFIERS,silicon top hat ......

10 KODAK LENSES, convex, piano, etc. Hobby must 51
50 GERMANIUM GLASS DIODES, 1N34, 1N48 no test §1
" 40 TOP HAT SILICON RECTIFIERS, no testasst values ;l
" 25 EPOXY RECTIFIERS, silicon asst, no test e ¥
| 40 PRECISION RESISTORS, 14-2W. 19 asst values .. §1
30 TRANSISTORS, rf. if, audio, osc. no test ... i ]

/o

[] 60 TUBULAR CONDENSERS, to .5mf to 1KV, asst ... )
[ 50 DISC CONDENSERS, to.05mf npo, temp coef, asst 41
"] 60 TUBE SOCKETS, receptacles, plugs, audio, etec. .. 51
— 30 POWER RESISTORS, to 25 watts, to 24K ohms ... §1
3 2N3568 NPN TRANSISTORS, 200mc, 200V, 200hfe, §1
1 3 IN3563 TRANSISTORS, npn, 600mc, 100hfe, epoxy 51
] 10 VOLUME CONTROLS, to 1 meg, switch too! ... §1
7] 10 ELECTROLYTICS, to 100m{, tubulars too, asst ... §1
“| 50 RADIO & TV KNOBS, asstd colors & styles ... §1
=] 10 TRANS'TOR ELECTROLYTICS to 100mf, asst values §1
50 COILS AND CHOKES, if,rf, ant,osc, peaking, ete §1
| &5 HALF WATTERS, to 1 meg, 5% popular values too A
60 HI-QUALITY RESISTORS, 1%, 1, 2W asst values ... 3]
10 RCA PHONO PLUGS & JACK SETS, tuners, ete £
4 INTEGRATED CIRCUITS, gates, etc. no test ..o

2-PC WFRA-RED DETECTOR & FILTER SETscienceproj
2 FIELD EFFECT TRANSISTORS, n channel, hobby ... §1
50 TERMINAL STRIPS, 1 to 8 lug types ...,
3 PHOTO ELECTRIC CELLS, hi. imp., schematic ..
3 TRANS'TOR AMPLIFIER, WIRED, 3x2x3,” schematic 1]
10 PRINTED CIRCUIT BOARDS, copper clad, 100 uses %1
10 TRANSISTOR SOCKETS, for pnp & npn types.... 51
10 PANEL SWITCHES, toggle, slide, micro, rotary .. 1
§ “SUN’' BATTERIES, for 100’s of lite sens projs .. £
5 RAYTHEON CK-722 TRANSISTORS, pnp, most pop %1
4 G.E. 2N107 TRANSISTORS, pnp, audio ckts ... $1
5 "IBM’’ COMPUTER BOARDS, many trans, diodes, %1
40 **MICRO’’ CONDENSERS, for transistor circuitry §1

7 3 14W. EPOXY TRANSISTORS, npn, silicon, B-5000, i'l
] 15 3 to 12 AMP STUD RECTIFIERS, up to 600 PIV ... §1
ADD POSTAGE, avg. wi: ¥z Ib. [J CATALOG 10«

P.O. BOX 941X
POLY PAKS BN
1 940

| S

1

L

o

'l

VHF RECEIVE
AM/FM—MULTI-BAND

HIGH SENSITIVITY—SELF CONTAINED

Hear police, fire, aircraft,
amateur CB, etc. signals.
Covers 26 to 54 and 88 to
174 mc in eight calibrated
bands. Plus a ninth adjust-
able band for 15 or 20 meter
SW BC listening. Five tubes
AC power supply with silicon
rectifier.

l\IVrIto 'for uglonuo M'camploto 364C
ne of converters, receivers and
audio equipment for recording. $59'95

KUHN ELECTRONICS, INC.
1801 Miilis Ave. Norwood, Ohio 48212

THOUSANDS OF BARGAINS
TOP VALUES IN ELECTRONIC

PARTS
Transistors, Modul C. B., Speaker, Stereo, Hi-Fi,
Photo Cells and Thousands of Other Electronic Parts.

Send for FREE Catalogue
ELECTRONIC DISTRIBUTORS INC.

Dept. TA.2, 4900 Eistoa
Chicago, bi. 60630
O RUSH CATALOOUR

Name ...

§  Address
City ...
: State. ...aeenn

waann amaricanradinhicton, cam
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NEW PRODUCTS ********************************************x

Mosley Model MCQ-313 Amateur Cubicgl Quad

across full bandwidth. MCQ-10 and MCQ-15
are $67.25; MCQ-20 is $74.37. Then there is the
MCQ-3B, a tri-band quad; $105.00 for 10, 15,
and .20 meters. See your Mosley distributor, or
write to Mosley Electronics, Inc., 4610 N. Lind-
bergh Blvd., Bridgeton, Mo. 63042.

CAP, MARS, and 160-M Hams
Take Note

From Heathkit comes a new series of SSB
transceivers, the HW-18 series, designed for use

Heathkit Model HW-18 SSB Transceiver

by CAP, MARS, and 160-meter operators. Each
unit has 200-watts input of peak envelope power
on single sideband and 25-watt input with car-
rier for compatibility with AM stations. The
CAP version employs upper sideband, MARS
upper and lower sideband, and the 160-meter
model lower sideband. The transmitter section
of the HW-18’s include: crystal fiiter sideband
generation; 2 channels, switch selected; fixed
tuned for simple PTT operation; carrier and side-
band suppression 45 dB; and crystal-controlled
frequency accuracy within .005% tolerance.

Transmitter and receiver frequency of the
units are crystal-controlled, locked together; and
the Clarifier Control corrects the transceive fre-
quency within the .005% tolerance for accurate
“netting.” Adjacent channel interference is taken
off by the crystal filter IF’s high selectivity
(2.7 kHz). The HW-18 boasts a sensitivity of
one microvolt for a 15 dB S + N/N ratio. A
4 x 6-in. speaker is built in each unit. PTT mi-
crophone and mobile mount are included. Multi-
section tubes keep the number of tubes low (12
tubes, 17-tube function). CAP model with crys-
tals is $119.95 kit, $179.95 assembled. MARS
and 160-meter models less crystals are $109.95,
For more info, write to Heath Co., Benton Har-
bor, Mich. 49022.

Calcalatin’ the Sound

For you audiophiles, Jensen has dreamed up a
slide rule which quickly computes ali problems
normally encountered in designing loudspeaker
system installations. Fixed and movable slider
scales, along with transparent sliding hairline
indicator, provide the necessary formulae for
converting sound pressure (dynes/sq. cm) to
sound pressure level (SPL in dB) and for com-
puting SPL or distance or power input to the
loudspeaker, for any known conditions as speak-
er sensitivity, required SPL, etc. A range ex-
tender table shows SPL change for large ratios
of distance and power. An SPL summation
table shows total SPL for two known signal
levels. The double-sided 7%-in. slide rule comes
complete with the booklet, “How to Use Jensen

L3

"Good affernoon, folks! This is WL, your favorite
clandestine station broadcasting from its new transmitter
site high in the Smoky Mountains. Our first selection,
dedicated to the FCC, will be 'Don't Fence Me [n'1"

NI ,
£ "'},g(j)
ey "\/\)7.9!: P
\ L[, S 3_\}//: = el
Yy, A 2 A e
‘ e @ - “ by Jack Schmidt @, %

o UL -
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Jensen Plofess:onol Sound Calculator I

Professional Sound Calculator 1,” and the price
is $1.00. Send to Jensen Mfg. Div., The Muter
Co., Dept. RTVE, 5655 W. 73rd St., Chicago,
I1l. 60638.

TV Antenna Rotator

Jerrold has decided to enter the antenna ro-
tator arena with their Dyna-Rotor, a fast unit
powered by a unique dynamic spline drive, with
fewer parts than conventional gear drives. Dyna-
Rotor’s construction requires mo auxiliary or
mechanical braking devices which some rotors
need to prevent windmilling. Its accuracy is not
affected by the length of cable between the con-

e MR R e

e

Jerrold Dyno Roto Anfenna Rofafor

trol unit and the antenna or by the size of the
antenna. The Dyna-Rotor is designed to be
mounted so that the rotor and the sections of the
mast below and above it are in a straight line.
This makes it less vulnerable to wind loading,
and makes it practical to mount it inside the
limited space available at the top of an antenna
tower. In its cast aluminum case, the rotor as-
sembly weighs only 5 Ib. The instrument has
proved out in field tests in sub-zero weather. The
Dyna-Rotor is said to rotate the largest TV
antennas at the rate of 360° in less than 40 sec-
onds. A pilot light inside the unit illuminates
when the antenna is in motion; the light turns
off when the antenna reaches its aimed position.
The suggested retail price is $54.95 at Jerrold
distributors, and you can write for more informa-
tion to Distributor Sales Div., Jerrold Electronics
Corp., Box A, Philadelphia, Pa. 19105. |
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With H. G. Cisin's Copyrighted RAPID
“TV TROUBLE SHOOTING METHOD"

Without experience or knowledge, this guaranteed new method
of servicing TV sets enables you-to DI \G\IO\'E TV troubles as
rapidly as an expert. NO THEORY—NO MATH—you can locate
all faults in record-breaking time regardless of make or model,

“TV TROUBLE SHOOTING METHOD” 1s the most valuable
ald to_ TV servicing ever written. Be a TV Trouble Diagnostl-
clan. Increase your present earnings. Open your own L'refitable
~Business or get a high-paying skilled job,

it's all in this book . . .

Nothing more to Pay—Nothing else to Buy
Alphabetically Iisted are 85 plcture troubles, over 58 raster and
17 sound troubles. By this unique copyrighted method you know
EXACTLY WIIERE the trouble is: plus step-by-step Instruc-
tions, lncludlng 69 RADTID CIIICKS, help to find faulty part.

PORTANT PRELIMINARY CHECKS NEED NO IN.
STRUMENTS' Of the 69 Rapid Checks, OVER 45 ALSO
REQUIRE NO INSTRUMENTS! Rapid checks include emer-
gency checks for distorted pictures, defective tubes including
PIX tube, plus 57 others. ALL EXPLAINED IN SIMPLE
LANGUAGE, PERFORMED WITHOUT INSTRUMENTS,
MANY CHECKS USE THE PICTURE TUBE AS A GUIDE,

Il G. Cisln, the author, is the inventor of the AC/DC midget
radio. 1le licenses 1RCA, AT&T, etc. lle has also trained thou-
sands of technicians now owning their own prosperous TV service
organizations or holding highly paid TV positions. Ilis years of
experience are embodied in this remarkable new book.

Guarantsed Money Back in 5 Days if Not Satisfled!

ABSOLUTELY FREE with each order: Your choice $

of Cisin’s newest books: BASIC ELECTRICITY—
vol. 1 or TV-RADIO TUBE SUBSTITUTION
GUIDE. These sell for 50c ea. ACT NOW-—get
2 hooks postpaid at cost of only one! ]

RUSH COUPON NOWI!

G. CISIN, Consulting Engineer—Dept. RE.10
Amagansett N. Y.
Enclosed find $1. Rush Trouble Shooting Method and f{ree book
marked above (If not marked Basic Elec. will be t)

0O Send all 3 books. Enclosed find s

Past-
paid

COMING IN NOVEMBER

If you enjoy making furniture you’ll
find a special treat waiting for you at
most of the newsstands on Nov. 7.
That’s the day WOOD PROJECTS
1969 edition goes on sale.

WOOD PROJECTS 1969 will
cost only 75 at newsstands or $1
per copy, postpaid, from Science &
Mechanics Publishing Co., 229
Park Avenue South, New York,
N. Y. 10003. Better reserve YOUR
copy NOW.

Tape this ad to the back of your TV or Radio Set

ALL TV-RADIO

RECEIVING TU B Es

o ALL BRAND-NEW, First Quality. All Types
Availabie e Orders Shipped First Class

Same Day Rec'd. e Unconditionally Guar-
anteed. ® 24 Month Warranty.
Send $1.50 for ea. tube + 50¢ postage

& handling of entire order. FREE: Write
for TV Test Chart and Tube List to Dep't aTv-108

UNIVERSAL TUBE CO. cape May, N.J, 08204
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Skip and Miss

Which type of antenna is generally best for
receiving skip in the 30- to 50-MHz band? 1
am interested in reception of a 43-MHz station
1000 miles north of my location.

. —W. D. M., Miami, Fla.

Most people are interested in avoiding skip.
Reception of skip on 43 MHz is very unpre-
. dictable. When skip conditions prevail, it doesn’t
matter much about the type of antenna. The
signals are usually strong. For best results, use
2 Yagi beam aimed at the station you want to
receive, pointed slightly skyward. You probably -
won’t get much, but enjoy the hiss,

Flying High on Long Wave

I find the aviation weather transmitted over
long-wave frequencies (380 kHz in Boston) to
be very correct and very useful. Unfortunately,
I have been unable to locate a suitable portable
receiver in the low-price range. Do you know
of any inexpensive long wave receivers? Or do
you know how I might construct a transistor
model?

—H.S.M., Lexington, Mass.

at
21637

h
M

LR g g g e g g g A NN S S M N O o W Y

Since the station is nearby, you might get
satisfactory results using the circuit shown in
the diagram at bottom of page. Pick suitable
coils from The Radio-Electronic Master at any
radio parts store.

A Solid Charge

I need +24 and —24 VDC for a solid-state
amplifier. Can you give me a circuit for a low-
current power supply using easy-to-get com-
ponents?

—H . H. Centerville, lowa

You can use the voltage quadrupler circuit
shown in the diagram. Transformer T1 is a
12-V filament transformer. All of the capacitors
are 500 «F or 1000 uF electrolytics rated at
50 V. The rectifier diodes can be any silicon
type capable of handling your current require-
ments.

G+
-~
S1

L_‘ 02
PRI SEC * =
=l '[11

Capacitor Cl1 is charged through diode DI
to the peak value of the applied voltage; C2 is
charged to double that value through D2; C3
is charged to the same voltage as C2 through
D2 and D3 which are in series. The charge in
C3 passes to C4 through D4. Both D3 and D4
are charged to twice the AC input voltage. The
actual voltage under load depends upon the
load current and the values of the capacitors.

I+ I

iz
Ry

17
VAC

—0

-Tall Story '

With.my Ross four-band portable (540 kHz
to 174 MHz), I can hear aircraft on the 108-136
MHz band, but not the tower or ground stations

—not even the Chicago towers. How come?

—R.F., Morris, 1.
Aircraft fly high above you and line-of-sight
conditions exist between them and your re-

T1=3000a PRI; 50004 SEC (CT)
T2= 550a PRE(CT); 324 SEC

RaDIO-TV EXPERIMENTER
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Vil ’ HILLS. ETC.

YOUR

" AIRPOR " RECEIVER
5 TRANSHITTER - BEE
5 L
-~ GEIGER COUNTER, MLTRY SURPLUS
ceiver, as shown in the drawing. However, the like new with book, untested
Chicago towers are 40 to 50 miles away. Their SURPLUS SPECIAL ........... ...... $10.00
VHF stations don’t need tall antennas because
\ they don’t have to communicate with vehicles 10 amp TRIACS
on the ground. For you to receive them, you'll "Tery T T T D
need a tall antenna support. . SALE [sm I 1.40 I 175 I 225 I 2.60
. ? VARACTOR SIMILAR TO MA4060A
Slgn_al Chasers? . Good for 40 watts at 432 MC, each tested in
Will you please give me the address of the circuit. W/diagram for 432 MC tripler.

new club called the International League of
Signal Chasers, which is devoted completely to
SWL card swapping?

—A. T., Citrus Heights, Calif. JOHN MESHNA JR.

The address we don’t have, but perhaps some
member reading this will write to A.T. at 7908 19 ALLERTON ST. LYNN, MASS. 01904

Clearview Drive and tell him. It reminds us of WRITE y
the famous International League of Redhead NOW FOR M c G E E s

Chasers formed many years ago. 1969
Y YERE R ’ SENT FREE CATALOG

................................ $5.00 each
All prepaid to you in U.S. Send 25¢ for 96-page catalog.

Laser Lover 1001 BARGAINS IN
Where may 1 obtain plans, material, sche- SPEAKERS—PARTS—TUBES—HIGH FIDELITY
matics, elc., for a laser? COMPONENTS—RECORD CHANGERS—
—J. H. R., Lufkin, Tex. TAPE RECORDERS—KITS—
Lasers are expensive and aren’t yet in the 1__ _ _ EVERYTHING IN ELECTRONICS
typical experimenter’s budget category. Ele- McGEE RADIO CO., 1

mentary models are usually made to accompany 1901 McGee St. (RTE) Kansas City, Missourl 64108 I

|
| ] SEND 199 McGEE CATALOG

: { NAME. ..ottt eeeeeeeeee e et ee e I
I ADDRESS. .......... e e aae e, |

TUBES!
Hq.é" Send Far ";Pﬁl‘ ;

Mew 1968 tﬁira ~ WE SELL
CATALOG PICTURE

Many New Hems IN LOTS OF 100 TUBES
4219 N UNIVERSITY AVE., SAN DIEGO, CALIF. 92105

SURPLUS SALE

We are selling out our surplus
at reduced prices. Send 3 un-
used 6¢ stamps for our flyer,

CORNELL'S 3o¢ 33 ¢.i§i

BIGELOW ELECTRONICS, Dept. RT
*‘How's that for power, Gladys?" P.0. Box 71 Bluffton, Ohic 45817

OcToBER-NOVEMBER, 1968 ' 21
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inexpensive holography kits, and they emit co-
herent light in the red portion of the spectrum.
They can be dangerous to play with. Try Philco-
Ford, Lansdale Div., Lansdale, Pa. 19446.

Bleeps and Bloops?

I am a beginning SWL. What are some of the
accessories that go along with this hobby that 1
could buy? What are the best antennas for
fransoceanic reception and for monitoring
spacecrafr?

—XK. §., Cisco, Tex.

INULATCR 1 ewawgLep SO
COPPER WIRE (50 - 75 FT.)

LEAD-IN (MAY BE SAME KIND OF WIRE AS
ANTENNA HELD AWAY FROM BUILDING WITH
STAND-OFF INSULATORS)

RECETVER
ANTENNA
TERMINALS

(SHORT WIRE LEAD)

You could get an RF preamplifier or an ex-
ternal BFO (such as the Beat Bander). But, for
the ultimate, just get a super-duper receiver.
Special antennas are great for receiving on a
particular frequency or band. But for all-band
reception, use the inverted L antenna shown in
the diagram, installed as high as possible. What'’s
to hear from spacecraft except bleeps and
bloops?

Mini-Mitter
Could you give me plans for an AM trans-
mitter employing tubes that operates on 117-
VAC and that has a range of 1000 feet?
—T.R., Zanesville, Ohio
Here’s the OWF H128N7
diagram. But l_)
the transmitter
may not have a
1000-ft. range.
Increasing the
power above a
100-milliwatt
input (oscillator
plate voltage times
plate current in mA) to
boost the range is illegal.
Furthermore, you are required to 400F
attach a certificate to the trans-
mitter which states that it conforms
with Part 15, FCC Rules and Regu-
lations. Pick a clear spot in the BCB
and order a crystal for that frequency. Your
coils can come from any standard AM radio.

Limousine Antennas?

I have a Channel Master AM/FM car radio.
FM reception is rough in my area. There is a
lot of FM, however, from Canada. Is there a
way of boosting the input to my FM set'so 1
can get better reception? 1 have a standard
31-in. 3-scope antenna. 1 find it works better
than an FM fiberglass model.

—A.R.M., Essex Junction, V1.

There is a basic problem that is hard to over-
come. FM stations employ horizontal polariza-
tion whereas car antennas are vertically polar-
ized. Contact your, local Lincoln-Continental
or Cadillac dealer and have him order a
limousine TV antenna for you. At a TV dealer,
get a 75-ohm to 300-ohm TV-antenna matching
transformer, and from Jerrold Electronics
Corp., 401 Walnut St., Philadelphia, Pa. 19105,
order an FCO-47 splitter/mixer. Then connect
the components as shown in the diagram.

AUTO TV ANTENNA

AUTO

3000 .
RADIO —
ANTENNA TWIN LEAD

MATCHING
COMKTAL PLUGS (3) IRANSHORER
X o |
3 e 750 COAX
SHIELOED *
LEAD-IN CABLE FC0-47
MIXER/SPLITTER

y =]
750 COAX —- ANTENNA PLUG

A What?

I am trying to locate a manual or a brochure
of some kind regarding a Farnsworth model
BC83 radio.

—F. K., Chicago, 1.

Farnsworth was acquired by ITT. You might
try writing the public relations department of
ITT, 320 Park Ave., New York, N.Y. 10022.

It

e | "
2807 LEAD-TN,
7(—
B5F QU=
| RF
TRANSFORMER
- GND =
/ P

% J:‘: 117VAC

Rap10-TV EXPERIMENTER
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Or drop into a radio service shop and have
them look up the schematic in an old Rider
manual. Of course, there are always the prop
departments in Hollywood!

Less Light, More Signal
I have a radio and TV repair shop in a local
hardware store here. The store building is less
than a year old and has approximately 65
80-watt fluorescent fixtures which play havoc
with AM radios. The signal-to-noise ratio is so
low you can get only one local station. This
condition has made radio repair almost impos-
sible. I have tried various line filters to no
avail. If there is a practical solution to this
problem I would sure like to hear it.
—R.L.W., Palmetto, Ga.
Don’t use fluorescent lights dxrectly over your
bench. Install incandescent lamps. Install an
outdoor wire antenna and using clip leads, con-
nect the antenna and a ground to a loop an-
tenna. Place the set to be repaired on or near

T OUTOOCR ANTENNA
|
cLIP H’

ANTENNA BUS

FLAT LOOP
_~ ANTENNA
LIGHTNING
ARRESTOR
CLIP

GROUND BUS

J__ GROUND

the loop. The signals will be inductively coupled
to the loop inside of the radio and should be
strong enough to override the noise. As shown
in the diagram, you can run two heavy, bare
copper wires or copper tubing along the wall
or shelf above the bench. Use standoff insula-
tors to support the one connected to the an-

IR TSN 53 30 0 e D
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RADIATION DETECTOR

AN/PDR-27 RADIAC SET

A poriable, water-tight, baltery operated radiation de-

tector and indicator.

It is capable of detecting and

measuring Beta and Gamma radiations together—or

Gamma radlation alone.

by hand or by the shoulder strap. The P

The test unit can be carried
robe is at-
tached to the main unit by a colled cord. Visual indi-

cation is provided by the radiac meter, aural indication,

is provided b,
uired: 135 VI .
3/502AX, 1/3Va,

the headphones.

ubes:

Headset and Mnnunl contained in metal carrying case:

9145 x 15 x 1034”. Wt.: 28 1bs,
Prices: Used—Not (,hecked ............. s 9l95
Used—Checked . ...... .. 000uvvennn $29.85
Prices F.0.B. Lima, Ohio—25 % Deposit on C.0.D.’s. Dept. 38

HUNDREDS OF QUAI ITY GOV'T. 'sUllPLUa ELECTRONIC
EMS AVAILABLE.

BIG FREE CATALOG—Send for your copy today!

FAIR RADIO SALES
1016 E. EUREKA « Box 1105 - LIMA, OHIO - 45802

IME CRTIRTUNITY

MONEY

PANELISTS AT HOME WANTED BY
NEW YORK RESEARCHER

Leading research firm seeking people to furmish honest opinions
by mail from home. Pays cash for all opinions rendered. Clients’

products supplied at no cost. For information write:

Research 669, Mineola, N. Y. 11501,

Dept. 662,

TRANSISTORIZED COMNVERTER
KITS $5.00 EACH
Three kits available. Marine 2-3 mc, police &
fire, high band 100-200 mc, low band 26-60 mc.
1 mc tuning on car radio. Full instructions.

WIRED %15.00 pp,

FRED MESHNA, NO. READING, MASS. 01864

Don’t Miss the all new

‘37 ELECTRONICS HOBBYIST
Z\ 1968 Fall-Winter Edition

&) at your Newsstand September 5th

Now you can reserve the newest, most exciting maga-
zine for those whose interest in electronics is on the
hobby level. The ErLecTroNics HoBBYIST contains
easy to build, tested and proven construction projects
of every description,

SPECIAL—in this issue—the best in communications
projects with extra emphasis on low-cost receivers
you can build, For Hams, CBers, SWLers, experi-
mfinters and just anybody who enjoys listening to
radio,

FOOLPROOF DESIGN! EASY CONSTRUCTION!
Each construction project has been carefully re-
searched and tested by experts. Eacb article is com-
plete with theory, construction tips, parts lists, dia-
grams and photos,

RESERVE YOUR COPY NOW!

| ELECTRONICS HOBBYIST 7|
I 229 Park Ave. South / N.Y.,, N.Y. 10003 RTV-10 I
| Please reserve my copy of the Fall-Winter 1968 Electronics I
| ;lgrll)glyl:‘sgt Enclosed is $1.25, which includes postage and
I Name :
| Address > |
| city Stat 2 I
T ——— pa————— p—
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tenna. Then, you'll have an antenna and ground
distribution bus. 0

Gigahertz Hams

Where can | get information on amateur
operations in the frequencies above 1215 MHz?
Perhaps some readers have experience operat-
ing in these super-high and extremely-high
bands. All information on the subject would be
appreciated. .

—A. T., Eugene, Ore.

3

‘\'v: ; i o S
First coasf-fo-coast moon bounce communications by

hams. The make-shift dish anfenna beams straight-
line signal at target.

3 -

The Radio Amateur’s Handbook contains
some information on the subject of microwaves.
Components for microwave gear, however, are
very expensive and difficult to build. Our photo
shows amateur microwave gear set up for coast-
to-coast communications using the moon as a
reflector.

X Marks the Spot
What is meant by the X band?
—R. W., Wyckoff, NJ.
It's a band designator for a specific range of
microwave frequencies. The letters came into

use during World War II in order to keep

radar frequencies used by the Allies a secret
from the Germans. Current frequency bands
are listed below. Remember, 1000 MHz =

30-300 MHz (vhf)
300-1000 MHz (uhf)
1000-2000 MHz (L band)
2000-4000 MHz (S band)

\

4000-8000 MHz (C band)
8000-12,400 MHz (X band)
12.4-18 GHz (Ku band)
18-26 GHz (K band)
26-34 GHz (Ka band)
34-300 GHz (mm waves)

Shout for Output

How can 1 tell if a microphone is good or
not? 1 have taken it apart to see if there is a
loose conmection.

—J. B., Volant, Pa.

The output of a microphone is so low that it
would require a very sensitive vacuum tube
voltmeter (VTVM) to test it. The easiest way is
to connect it to the input of a high-gain ampli-
fier. Most any hi-fi set would do fine.

AC-Line Filtering
I need circuits for power line filters to cut out
noise caused by neighbors’ vacuum cleaners, etc.
I get the noise on AC radios but not on tran-
sistor portables at the same locations.
—C. L.D., Homestead, Fla.
A noise filter circuit is shown in the diagram.

* The chokes can consist of bell wire wound for

two or three inches on a half-inch diameter
form. I have the same problem in my steel-

RFC
el = ;-'\-o'MF RECEPTACLE
’ OIMF TO GROUND /ala\ (TO RADIO OR
i »OR FRAME APPLIANCE)
toaq ~i2 :ﬁOF APPLIANCE
LINE OIMF
RFC

framed New York City apartment where radio
signal pickup is poor and noise level is high.
My transistor radios don’t pick up the noise. You
might try a Viking (830 Monroe Street, Ho-
boken, N. J.) Model 958 line filter ($12) de-
signed for CATV system use, connected between
a radio and an AC outlet. It is supposed to pro-
vide 60 dB of attenuation. Radio noise is best
suppressed at the source.

Color Tattler
How can I add a color TV tuning indicator
to a color TV set?
D. R., Los Angeles, Calif.
It depends greatly -upon the circuitry of your
set. The diagram shows a color indicator cir-
cuit based on the one used in some Olympic
models. If you make one as an outboard device,
install the barrier terminal strip on the back of
the TV receiver, The transistor is powered by a
6.3-volt filament transformer whose output is
rectified by D and filtered by C. When the TV
set is tuned to a color program, the bandpass
amplifier and blanker cathode voltages rise be-
cause of the presence of the 3.58-MHz color

" Rap1o-TV EXFERIMENTER
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burst. This provides forward bias on the tran-
sistor, causing the lamp to glow.

TO BANDPASS ’
AMPLIFIER CATHODE

TO BLANKER CATHODE

: R

. 3.9K

TERMINAL STRIP /i

F ILAMENT
T0_COMMON TRANSFORMER ===
. _ GROUND e ﬂ{ﬁ

Respect for the Aged

. I have recently acquired an old Howard radio
made in Chicago. For tubes it has three type
26 and a T227 plus rectifier. The last patent is
April 1, 1924, The serial number must be
10271-No. 7 and it’s called a Neutrodyne. It
also has a battery eliminator. 1 wonder if you | WRITE FOR YOUR FREE COPY TODA

could tell me its age and approximate value. It [t JL _JC _JC_JC _vv
BURSTEIN-APPLEBEE CO., DEPT.RT

2N2430

11}

»
DAL

stve | mar

1% WAL

works and is in excellent condition. - 3199 MERCIER ST., K. C., MO. 64111
—F. J., Sterling, 1.
Vintage 1928. Value—whatever the junk man NAME
will pay for iron and copper. Possibly some | I ADDRESS I
radio-TV store would like it for a publicity . T ’ ’
gag. Don’t dump it tomorrow though—we’ll cTY STATE ZIP
probably have someone write in because they \ NS PN I S S e . /

always wanted one exactly like their Aunt
Tillie’s. |

Keep

up to date
with
SCIENCE &
MECHANICS

Science & Mechanics—
the only magazine that
keeps you right up to
date on developments
in space technology,
weapons, automobiles,
medicine, boats, planes,
tools, new products,

. and exciting world
_events.

Keep up to date. Make sure
of your home delivered copy
by returning the coupon today.

e P

[}
I
i
l
I
|
|
|
|
|
]
I
I
|
I
|
|
I
I
I
Jd

SCIENCE & MECHANICS RTV-10
229 Park Ave. S., N. Y., N. Y. 10003

12 issues $4; 24 issues $8; 36 issues $12. (Foreign:
Add $1 a year.)

Please enter my—_year(s) subscription,

|
|
*No luck so far, dear! The TV mdn is on I.
vacation, the fire engine just. went out on I O benclose $——— __ [] Bill me.
|
|
|

an alarm, the rescue squad is delivering Name PlesseRpiit)
a baby, none of the doctors | phoned make Address.
E house calls and supper is getting cold. City _State & Zip X
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CB
RIGS &
RIGMAROLE
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" read

B Safari, so good! Yup, you won’t want to
miss this sleeper, even though it’s a good
Knight. Why we mean the all-new, all-transis-
tor Knight-kit Safari 1V. It’s a compact 12-
channel, 5-watter which slips quietly ’neath any
dashboard to do its job. Or, you may want to
use it on your desk or bookshelf to dress up
your base station. Dress-up because there are a
minimum of knobs, switches, dials, gongs, and
whistles on this set—it’s made not to look like
master control at NBC or CBS. The little lady
will probably dig it the most for this reason.
Anybody (even the clumsiest clod—that’s
you? QOops! Sorry about that) can build this
kit since it’s supplied with highly detailed step-
by-step pictorial instructions. Many of the

circuits which would normally give a builder
trouble have been pre-wired for you.
The receiver has a 1.5 ©V sensitivity rating,

All right, guys, stand back! What has the Safari IV
gof that draws a mob every fime.

4 kHz selectivity (6 dB down for 10 mW
input).

All of this and a Channel 9 crystal, too, for
only $79.95 (there goes that nickel less again
for you budget-minded operators). The Knight-
kit Safari IV comes from Allied Radio, 100
North Western Ave., Chicago, 11l. 60680.

Mosleying Around. Mosley Electronics, 4610
N. Lindbergh Blvd., Bridgeton, Mo. 63042, an-

e = PR

Mosley Marine CB Antenna

nounces a marine CB antenna called the Chan-
nel Cat. This eliminates the bothersome need
for radials or other miserable ground systems

required for boat installations of radio gear.
The antenna is 8-feet long and is made of
stainless steel. It loads through a water proof
coil mounted in a heavy-duty fold-over hinge.
What with new marinas monitoring CB each
day, there just isn’t any possible excuse for you
(Continued on page 28)

Rap1o-TV EXPERIMENTER
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to put a CB rig on the little o’ Lulu Belle.
Mosley will send you reams of data on this

and their other fine antennas if you contact

them. Tell ’em we sent you. .

Here, Fido! You may not be able to
teach an old dog new tricks, but you
sure can teach CBers New-Tronics,
especially when they came up with
something as jazzy as their new Pro-
27-SD antenna.

Just in case you’re from squares-
ville, Bunky, that “SD” tacked on the
| tail end of the model number stands

e ey

| for Super Deluxe. In this case, it
| means ease of getting on the air
| through the use of a telescoping mast
(no mass of parts to sort through
and build). It means a moisture
shield over the base insulator to keep
the moisture out and the electrons in
for a better SWR. Top this off with
a .64 electrical wavelength for the
ril darlin’ and you got a whing-ding
of a base station antenna which is
guaranteed to fling your voice through
hill and vale.

Want more information on this $40
(actually $39.95, but let’s not quibble
about pennies) wonder? Drop a note
‘_"i to New-Tronics Corp., 3455 Vega

Avenue, Cleveland 13, Ohio.

A Page of History. A brand new call
decoder unit, the Page Alarm 2P1Q,
has been brought out by Reach Elec-
tronics of Airport Industrial Park,
Lexington, Nebraska.

What this thing is is (yuck, what
English!) a step towards making your
CB communications a bit less bother-
some. At least it will keep your
mobile rig stony silent until a special
coded tone sequence is sent out by
your own base station. This tone will
activate your rig—nothing else will,
not even the strongest signal on the
band. You won’t hear the chatter on
a channel for hours on end.

The set can be adjusted to some 200
different codes so there is virtually no
chance of somebody else’s unit turn-
ing on your receiver by accident.
In fact, the base station can put each
of his mobile units on a different tone
code and then “turn on” each one individually
without disturbing the entire network with a
message intended for only 1 unit.

If the driver of the mobile is away from the
set when the call to him goes out, the vehicle’s
horn can be made to give a short “beep” to
rouse him from his coffee break. Then, if

Page CB Alarm 2P1Q

desired, the device can even be by-passed and
the rig can be set to function as any regular
CB rig would.

It’s really a pretty nice thing and has many,
many, applications. It can be wired into any
CB rig. Since it has no moving parts and is
all-transistorized there should be a minimum
of problems with servicing the thing. Sure, the
switches move, but they’re hermetically sealed
to protect them. n

No, It's Not Too Late! Okay, okay! So some
of you jokers missed the 1968 CB BUYERS’
GuipE. But as the old saying goes, “Better
late than never!” So, if you want your copy,

« order it now before the supply evaporates. Send
$1.25 to CB Buvers’ GUIDE, 229 Park Ave.,
So., New York, N. Y. 10003 and we'll rush your
copy in a plain wrapper. No one but you will be
the first to see our bikinied cover girl and valu-
able CB transceiver test reports. Go man! L

"'Oh, no! Not another crackpot!”

Rap1o-TV EXPERIMENTER
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BOOKMARK
BY BOOKWORM

L It Started With Ohm. Practicing engineers
and technicians, students, and electronic hob-
byists have long needed a convenient reference
to the methods and devices used in electronic
measurements. This need is answered in the
new, illustrated sourcebook, A. C. J. Beeren’s
Measuring Methods and Devices in Electronics.
Concentrating on the why and how of measure-
ments, the text fully covers the general pro-
cedures which are a day-to-day necessity for
the electronics engineer and technician.

MERSERING NETHADS AND
AEVCES ¢ ELECTAORICS

The text describes the operation and proper-
ties of the various types of measuring instru-
ments: amplifier-voltmeters, the cathode ray
oscilloscope, signal generatars,- impedance
measuring bridges, frequency meters, etc. Nu-
merous methods of measurement are discussed,
and then compared to insure that the reader
clearly understands the techniques involved in
measuring current, voltage, power, frequency,
resistance, capacitance and inductance. Also in-
cluded are techniques for making measurements
on passive and active networks, and on tubes
and transistors.

Another practical and realistic feature of this
new sourcebook is the guidance provided for
determining the limits of accuracy. This part
of the text explains sources of error, both hu-
man and mechanical.

Get 4our copy of Measuring Methods and
Devices in Electronics today at your local
bookstore or direct from the publisher—Hayden
Book Company, Inc.,, 116 West 14th Street,
New York, N. Y. 10011, [ ]

< Radio on the Go! With the recent emergence
of mobile radio as an important means of com-
mercial and emergency communications, the
need has been felt for a concise, comprehensive
guide to the equipment and praciices in the area.

OcToBER-NOVEMEER, 1968
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Can’t
find [~
the
key
to |
electronics?

—then get your electronics cool with this
introductory offer to the two leading elec-
tronics magazines! Use coupon.

r— |

] DAVIS PUBLICATIONS, INC. RTV-10 l
| 229 Park Ave. S./New York, N.Y. 10003 |

] Yes! | want to find the key to electronics. |
Il Begin my subscription to both RADIO-TV I
EXPERIMENTER and ELEMENTARY ELECTRON- '
ICS at your special low-subscription rate of i

| $7.00 I
I O Bill me later. g Check enclosed. ]

Name ....coco00000000esecnscnssacncs csesssee |
| Addiess ciiecesecneioennnns sesecccsesassssnss =
] City vovenees 000000000 State...ee... ZiP.eeeeene I

| (Outside U.S.A. & Canada add $1.50 pstge. & hndig.) |

—Now, both of these fine magazines will be
delivered to you at the special subscription rate
of just $7.00 . . . save $2 from newsstand price.

ELEMENTARY
ELECTRONICS

The magazine that serves up
electronics theory in pleasant

i spoonfuls and reinforces the
LT knowiedge you gain with
. Fi =20 exciting and useful projects.
RADIO-TV T
EXPERIMENTER fr. oiie |

1 FIMENTER ||

W e S e |

The magazine dedicated to the
hobbyist——the man who
wants to obtain a fuller and
broader knowledge of
electronics through the
applications of his hobby.

\
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Soft cover
¢ 210 pages
i $4.50

Guide to Mobile Radio by Leo G. Sands (our
“Ask Me Another™ expert) fulfills this need. The
author defines mobile radio as two-way radio
communications operated for private or com-
mercial purposes, but not used by amateurs, He
covers one- and two-way systems, industrial and
business r?ﬁo, railroad radio, right-of-way radjo
systems, systems used by police and fire depart-
ments, common-carrier systems, mobile relay

systems, integrated communications systems, and
" frequencies available. It includes information on
the different types of equipment available, in-
cluding its installation, servicing, and mainte-
nance, and discusses power supplies, antenna sys-
tems, remote control, portable equipment, selec-
tive calling, licensing, and field surveys.

It’s a great book if you're on the go, so why
not pick up a copy. Write to Chilton Book Co.,
401 Walnut St., Philadelphia, Pa. 19106. ]

O Multiple Audio. Many readers of the ol
Bookworm's column doubtless would like to get
better sound from their audio system, but they
don’t want to go broke doing it.

For them, 10! Easy Audio Projects, by Rob-
ert M. Brown and Tom Kneitel, tells of a hobby
that is fun, yet requires a minimum cash outlay.
Robert M. Brown and Tom Kbneitel are no
strangers to Rap10-TV EXPERIMENTER. Aside
from having books reviewed previously in this
column, both authors have graced the pages of
this magazine with bylined articles.

101 Easy Audio Projects contains complete
instructions for building 101 simple, inexpensive
audio projects—using junkbox parts salvaged

-

Soft cover
168 pages
$3.25

from old radio and television chassis! Test
equipment, audio amplifiers, AM and FM tun-
ers, reverb units, eavesdropping amplifiers, time-
delay control boxes, and hearing aids are just a
few of the many projects. Because junkbox parts
are used, the projects can be built for a fraction
of their cost new. Many of therh can be com-
pleted in just one evening. What’s more, the
reader not only will have fun building the proj-
ects, but will learn basic electronics painlessly.
Copies of this book are available from elec-
tronics parts distributors and bookstores through-
out the country, or from the publisher, Howard
W. Sams & Co., Inc., 4300 West 62nd Street,
Indianapolis, Ind. 46268. [ ]

> Test Gear Roundup. Go into any service
shop, and you are likely to find a wide assort-
ment of test equipment (and this oI’ Bookworm
waiting for his TV to be fixed). These test in-
struments may be grouped into broad categories:
ammeters, ohmmeters, voltmeters, wattmeters,
oscilloscopes, signal generators, and numerous
component testers. Each has been designed to
meet specific needs of the industry.

Soft cover
192 pages
B $4.25

These instruments are covered in a new book,

i Understanding Electronic Test Equipment, by

Joseph A. Risse. The text is devoted to the many
testing, measuring, and indicating devices that
have been developed for the electronics industry.
Examples of typical instruments in each category
are discussed, together with those that deviate
from the normal. Operating principles, functions,
and applications are detailed to provide an in-
depth treatment of what makes the instruments
work. With this information the reader can bet-
ter understand, make better use of, and even
calibrate his test equipment after repairing it.
The latest solid-state devices are included in
detail. Schematic diagrams and drawings are
provided, with photographs of several typical
instruments.

The book is aimed toward the service tech-
nician, However, students, technicians, and en-
gineers will find the information invaluable.
Copies are available from electronics parts dis-
tributors and bookstores throughout the coun-
try, or direct from the publisher,*Howard W,

Rap10-TV EXPERIMENTER
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Sams & Co., Inc., 4300 West 62nd Street Indi-
anapolis, Ind. 46268,

<o The Big Three. Here’s a brand-new book
that tells how to get more out of these three
basic pieces of electronic test equipment—an
ideal guide for anyone who wants to brush up
on the VOM, VTVM, and oscilloscope. Natural-
ly, its title is How 1o Use Your VOM, VIVM
and Oscilloscope. Whether the reader wants to
know more about how these instruments work,
or how to use them in everyday applications,
this book contains the answers. Moreover, it
will be of tremendous value in helping the read-
er select the instruments best suited to his in-
dividual needs. .

Part 1 deals with the volt-ohm-milliammeter—
that’s VOM, folks. How it works, even down to
the meter movement, range multipliers, linear,
non-linear, and logarithmic scales, VOM types,
etc., are explained in detail. Included are general
guidelines for using a VOM, including many
uses and how to care for the instrument.

Part II is devoted to complete description of
VTVM types, including transistorized units and

Soft cover
192 pages
$3.95

their various applications in troubleshooting a
broad range of circuits from simple to complex.
Part II goes -into servicing with the VITVM,
pointing out applications where the VTVM s
unique as a measuring device.

Part I1I discusses that eye-ball instrument, the
oscilloscope. If the reader has never completely

. understood this instrument, he will after reading
this book. He will acquire a thorough under-
standing of the basic and specialized scope cir-
cuits. Even if he has been using a scope for
years, he will learn new applications, and per-
haps truly understand the intricacies of scope
measurements for the first time.

Written in easy-to-understand language, How
to Use Your VOM, VTVM and Oscilloscope is
illustrated with scores of drawings, schematics,
and troubleshooting charts. You can get your
copy by writing directly to the publisher, Tab
Books, Blue Ridge Summit, Pa. 17214, ]

Whatta Ya Hear? What with monitoring the
emergency service (police, fire, etc.) bands be-

OcToBER-NOVEMBER, 1968
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coming so popular these days, it seemed that
the next logical step would be for someone to
bring out directories of the stations to be heard
in various areas. Well, that’s what is now avail-
able in special bulletin, newsletter format; each
bulletin covers a specific metropolitan area and
gives the call signs, locations, and frequencies
of all emergency service dispatchers for a major
city and all of its surrounding communities and
counties. Each lists hundreds of stations and will
give you the key to where all of the action is
taking place. At the present time the following
areas are available: New York city area, Phila-
delphia area, Chicago area, Detroit area, San
Francisco area, Boston area, and the police sta-
tions in the entire southern California region.
Other areas are in preparation. Emergency
Radio Service Monitoring Bulletins are pub-
lished by Communications Research Bureau,
Box 56, Commack, N. Y. 11725. $1.00 per city
area,

> The Dam Broke. We’ve got to admit it—we
just don’t have enough space to include all the
ol’ Bookworm reviews in our issues of Rap1o-TV
EXPERIMENTER. Some very good reviews have
been piling up at our offices and rather than let
the pile get any higher, we decided to mini-
review several of them. Although the space al-
loted for the books below is small, the texts are
worthy of your consideration—read on, care-
fully.

" o Easy Way To Service Radio Receivers by Leo

G. Sands. Tab Books, Blue Ridge Summit, Pa.
17214. Cloth 26.95; paper $3.95; 176 pp.

This book will enable the reader to quickly
diagnose and repair any standard AM broadcast
receiver. Over 100 circuit diagrams and photos.
e abc’s of Ham Radio, by Howard S. Pyle.
Howard W. Sams & Co., Inc., 4300 W, 62nd St.,
Indianapolis, Ind. 46206. Paper, $2.50. 144 pp.

This is the third edition, with all the latest
FCC regulations, how to apply for a license,
what to expect in the exam, many other hints
on becoming a full-fledged ham by a long-time

‘operator.

e How To Use Signal Generators in the Labo-
ratory, by John D. Lenk. John F. Rider, 116 W.
14th St., New York, N. Y. 10011. Paper, $3.25.
109 pp.

Covers a variety of test procedures using the

signal generator as a basic tool. Serves as ad-
vanced textbook or on-the-job reference.
e Handbook of Semiconductor Circuits. Tab
Books, Blue Ridge Summit, Pa. 17214. Cloth,
$7.95. 448 pp. Original publisher, U.S. Gov-
ernment.

There are -124 examples of standard transistor
circuits, complete with operational data for am-
plifiers, oscillators, logic and switching circuits,
power supplies, and various nonlinear circuits;
each with design philosophy section. 8
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CB—AMATEUR RADIO—
SHORTWAVE RADIO

102. No never mind what brand
your CB set is, Sentry has the crystal
you need. Same goes for ham rigs.
Seeing is believing, so get Sentry’s
catalog today. Circte 102,

130. Bone up on the CB with the
latest Sams books. Titles range from
“ABC’s of CB Radio” to 99 Ways
to Ilmprove your CB Radio.” So Cir-
cle 130 and get the facts from Sams.

107. Want a deluxe CB base sta-
tion? Then get the specs on Tram’s
all new Titan 1l—it's the SSB/AM
rig you've been waiting for!

101. If it’s a CB product, chances
are International Crystal has it listed
in their colorful catalog. Whether kit
or wired, accessory or test gear, this
CB-oriented company can be relied
on to fill the bill.

96. Get your copy of E, F. Johnson’s
new booklet, “Can Johnson 2-Way
Radio Help Me?”. Aimed for busi-
ness use, the booklet is useful to
everyone.

%129.1 Boy, oh boy—if you want to
read about a flock of CB winners, get
your hands on Lafayette’s new 1968
catalog. Lafayette has CB sets for all
Pocketbooks.

103. Squires-Sanders would like you
to know about their CB transceivers,
the *“23’er” and the new “S5S8.” Also,
CB accessories that add versatility to
their S-watters.

46, A long-time builder of ham
equipment, Hallicrafters will send you
lots of info on ham, CB and com-
mercial radio equipment.

122, Discover the most inexpensive
CB mobile, Citi-Fone 11 by Multi-
Elmac Company. Get the facts plus
other CB product data before you
buy.

116. Pep-up your CB rig's perfor-
mance with Turner's M+2 mobile
microphone. Get complete spec sheets
and data on other Turner mikes.

48. Hy-Gain's new CB antenna cata-

log is packed full of useful informa-
. tion and product data that every

CBer should know. Get a copy.

111, Get the scoop on Versa-
Tronics’ Versa-Tenna with instant
magnetic mounting. Antenna models
available for CBers, hams and mobile
units from 27 MHz to 1000 MHz.

45, CBers—get your copy of World
Radio Labs 1968-69 CB Catalog No.
2. You've got to see to believe WLR’s
special CB bonus offers, This is the
catalog for big CB buyers.

50. Get your copy of Amphenol's
“User’s Guide to CB Radio”—18
pages packed with CB know-how and
chit-chat. Also, Amphenol will let
you know what’s new on their prod-
uct line.

115,
tronics Laboratories’ latest CB entry
Poly-Pup, Full 5-watts, great for mo-
bile, base or portable use. Works on
12 VDC or 117 VAC.

100. You can get increased CB range

Get the full story on Poly-

and clarity using the *“Cobra-23”
transceiver with speech compressor—
receiver sensitivity is excellent, Cata-
log sheet will be mailed by B&K
Divisign of Dynascan Corporation.

541 /A catalog for CBers, hams and
experimenters, with outstanding val-
ues. Terrific buys on Grove Electron-
ics’ antennas, mikes and accessories.

ELECTRONIC PARTS

135/ Get_with ICs! RCA's new
integrated Circuit Experimenter’s Kit
KD2112 is the first of its kind and
should be a part of your next project.
Get all the facts direct from RCA.
Circle 135. .

#140. How cheap is cheap? Well,
take a gander at Cornell Electronics’
latest catalog. It’s packed with bar-
gains like 6W4, 12AX7, 5U4, etc,
tubes for only 33¢. You’ve got to see
this one to believe it!

132.}/Discover 18 new and different
prof€ssional-quality amplifiers, tuners,
and '‘preamps completely assembled
on PC-boards now offered by Amper-
ex. Prices will amaze you!

*1. Allied’s catalog is so widely
used as a referemce book, that it’s re-
gardeu as a standard by peopie in the
electronics industry, Don’t you have
the 1968 Allied Radio catalog? The
surprising thing is that it’s free!

*2. YThe new 1968 Edition of Lafay-
eite’s catalog features sections on
stereo hi-fi, CB, ham gear, test equip-
ment, cameras, optics, tools and much
morg, JGet your copy today.

%8. Get it now! John Meshna, Jr.’s
new 46-page catalog is jam packed
with surplus buys—surplus radios,
new parts, computer parts, etc.

23. No clectronics bargain hunter
should be caught without the 1968
copy of Radio Shack’s catalog. Some
equipment and kit offers are so low,
they look like misprints. Buying is
belxelyt

5. Edmund Scientific’s new cata-
log contains over 4000 products that
embrace many interests and fields. 1t's
a 148-page buyers’ guide for Science
Fair fans.

#106. With 70 million TV and 240
mullion radios somebody somewhere
will need a vacuum tube replacement
at the 1ate of one a second! Get Uni-
versal Tube Co.'s Troubleshooting
Chart and facts on their $1_flat rate
per tubé,

4. V/Olson’s catalog is a multi-
volored newspaper that's packed with
more bargains than a phone book has
names, Don’t believe us? Get a copy.

%7/ Before you build from scratch
check the Fair Radio Sales latest cat-
alog for electromic gear that can be
modified to your needs. Fair way to
save cagh.

*6.1 /ﬁargains galore, that’s what’s in
storé!  Poly-Paks Co. will send you
their latest eight-page flyer listing the
latest in available merchandise, in-
cludin, a giant $1 special sale.

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

A1 Now available from EDI
(Electronic Distributors, Inc.): a cata-
log containing hundreds of electronic
items. EDI will be happy to place you
on their mailing list.

120. ab’s new electronics parts cat-
alog is now off the press and you’re
welcome to have a copy. Some of
Tab’s bargains and odd-ball items are
unbelievable offers.

ELECTRONIC PRODUCTS

%42. Here's colorful 108-page cat-

alog containing a wide assortment of -

electronic kits. You’'ll find somethin
for any interest, any budget. An
Heath Co. will bappily send you a
copy.

%44. Kit Builder? Like wired prod-
ucts? EICO’s 1968 catalog takes care
of both breeds of buyers. 32 pages
full of hi-fi, test, CB, ham, SWL, au-
tomotive and hobby kits and prod-
ucts—do you have a copy?

128. If you can hammer a nail
and miss your thumb, you can as-
semble a Schober organ. To prove the
point, Schober will send you their
catalog and a 7-in. disc recording.

126. Delia Products new capacitive
discharge ignition system in kit form
will pep up your car, Designed to
cut gas costs and reduce point and
plug wear. Get Delta’s details in full-
color literature.

66. Try instant lettering to mark
control panels and component parts.
Datak’s booklets and sample show
this easy dry transfer method.

109, Seco offers a line of special-
ized and standard test equipment
that’s ideal for the home experimenter
and pro. Get specs and prices today.

TOOLS

#78. Select the right tool for easy,
speedy driving of Bristol multiple
spline and Allen hex-socket screws
from Xcelite’s compact interchange-
able sets. Write for Bulletin N365 to-
day!

Rap10-TV EXPERIMENTER
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118. Secure coax cables, speaker
wires, phone wires, etc,, with Arrow
staple gun tackers. 3 models for wires
and cables from 3/16” to 14" dia
Get fact-full Arrow literature,

SCHOOLS AND EDUCATIONAL

139. Altec Lansing covers both ends
of the audio market—microphones
and loudspeaker systems. Altec sup-
plies the facts—you do the asking.
Circle 139 now!

19. Empire’s new 16-page, full-color
catalog features speaker systems in
odd shapes ‘for beautiful room decor,

and tips you should know about be-
fore you buy a tape recorder.

31. All the facts about Concord
Electronics Corp. tape recorders are
yours for the asking in a free book-
let. Portable, battery operated to four-
track, fully transistorized stereos cov-
er every recording need.

%74. Get two free books—“How to Also, rediscover Empire’s quality

Get a Commercial FCC License” and tumntable line and cartridges. 32. “Everybody’s Tape Recording
“How to Succeed in Electronics”— Handbook™ is the title of a booklet
from Cleveland Institute of Electron- 124. Now, Sonotone offers you that Sarkes-Tarzian will send you.

ics. Begin your future today!

%136. “Power Engineering,” a new
32-page, illustrated brochure by ICS
(International Correspondence
Schools) describes seven ICS Power
Engineering courses that may open
a new career for you. Get a copy
today!

114, Prepare for tomorrow by
studying at home with Technical
Training International. Get the facts
today on how you can step up in
your present job.

%137. For success in communica-
tions, broadcasting and electronics get
your First Class FCC license and
Grantham School of Electronics will
show you how. Interesting booklets
are yours for the asking.

138. For a complete rundown on
curriculum, lesson outlines, and full
details from a leading electronic
school, ask for this brochure from the
Indiana Home Study Institute,

105. Get the low-down on the latest
in educational electronic kits from
Trans-Tek. Build light dimmers,
amplifiers, metronomes, and many
more. Trans-Tek helps you to learm
while building.

%3. Get all the facts on Progressive
Edu-Kits Home Radio Course. Build
20 radios and electronic circuits;
parts, tools and instructions com®
with course.

HI-Ft/AUDIO

134. Discover PlayTape—America's
newest tape cartridge and tape play-
ers. Units priced at under $17 with
cartridges at 45-disc prices. PlayTape
has one of America’s largest record-
ing libraries.

young ideas in microphone use in
their new catalog. Mikes for talk ses-
sions, swinging combos, home record-
ing, PA systems and many more uses.

26. Always a leader, H. H. Scont
introduces a new concept in stereo
console catalogs. The information-
packed 1968 Stereo Guide and catalog
aré required reading for audio fans.

85. Write the specs for an ideal
preamp and amp, and you've spelled
out Dynaco’s stereo 120 amp and
PAS-3X preamp. So why not.get all
the facts from Dynaco!

119. Kenwood puts it right on the
line. The all-new Kenwood stereo-FM
receivers are described in a colorful
16-page booklet complete with easy-
to-read-and-compare spec data. Get
your copy today!

131. Let Elpa send you “The Rec-
ord Omibook.” It’s a great buy and
Elpa wants you to have it free. Your
records will thank you when the mail-
man delivers it.

17. Mikes, speakers, amps, re-
ceivers—you pame it, Electro-Voice
makes it and makes it good. Get the
straight poop from E-V today.

27. 12 pages of Sherwood receivers,
tuners, amplifiers, speaker systems,
and cabinetry make up a colorful
booklet every hi-fi bug should ses.

99. Get the inside info on wby
Telex/Acoustech’s -solid-state ampli-
fiers are the rage of the experts, Col-
orful brochure answers all your ques-
tions,

S

TAPE RECORDERS AND TAPE

123. Yours for the asking—Elpa’s
new “The Tape Recording Omni-
book.” 16 jam-packed pages on facts

It’s 24-pages jam-packed with info for
the home recording enthusiast. In«
cludes a valuable table of recording
times for various tapes.

34. “All the Best from Sony’ is an
8-page booklet describing Sony-Super-
scope products—tape recorders, mi-
crophones, tape and accessories. Get

a copy before you buy!

35. If you are a serious tape audio-
phile, you will be interested in the
all new Viking/Telex line of quality
tape recorders.

JA}R-H ACCESSORIES -
12 elex would like you to know
about their improved Serenata Head-
set—and their entire line of quality

stereo headsets.

104. You can’t hear FM stereo un-
less your FM antenna can pull ‘em in.
Learn more and discover what’s avail-
able from Finco’s 6-pages “Third Di-
mensional Sound.”

TELEVISION

%70. Need a new TV set? Then as-
semble a Heath TV kit. Heath has
all sizes. B&W and color, ‘portable
and fixed. Why not build the next
TV you watch?

127. National Schols will help you
learn all about color as you
assemble their 25-in, color TV kit
Just one of National’s many exciting
and rewarding courses.

91. Interesting, helpful brochures
describing the tv antenna discovery
of the decade—the I riodic an-~
tenna for VHF . and F-TV, and
FM-stereo. Get it from JFD Elec--
tronics Corporation. . B e

“-----------------------------------i
§ RADIO-TV EXPERIMENTER - ]
g Dept. 1068 D Indicate total number of booklets requested "
i 229 Park Avenue South 1 2 3 . 5 6 7 8 10 11
New York, N.Y. 10003 4 i
b please arrange to have the lit- 17 19 23 26 27 31 32 34 35 42 1
| erature whose numbers | have 44 45 46 48 50 54 66 70 74 78 1
I circled sent to me as soon as 1
I possible. | am enclosing 25¢ for 85 91 96 99 100 101 102 103 104 105 "
g Lo 10 items; SO% for 11to 20 106 107 109 111 112 114 115 116 118 119 |
items to cover handiing. No :
1 stamps, please. 120 122 123 124 126 127 128 129 130 131 )
| 11-20 items 132 134 135 136 137 138 139 140 |
1 1-10 items . ]
] NAME s ]
] g [ |
| ADDRESS |
] [ |
| . CITY. [ |
i CHECK . 1
ONE
1 maximum number of items =20 STATE ZIP. 1
"-----------------------------------\‘
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SOMEONE SHOULD DEVELOP AN EASY WAY
TO LEARN ELECTRONICS AT HOME

s

RCA INSTITUTES DID!

Here is a whole new approach to learning
electronics at home! RCA institutes,
one of the nations' targest schools devoted

to electronics, has developed a faster, f
easier way for you to gain the skiilsand §
the knowledge you need for the career §
of your choice. Here for the first time, is a \‘

student-préved, scientifically designed way
to learn. If you have had any doubts in
the past about home training in electronics [
—if you have hesitated because you thought ;
you might not be able to keep up—or that
electronics was too complicated to learn— §
here is your answer! Read how

\
1Y

RCA institutes has revolutionized 4
its entire home training ideas! '% 5
o
\ { -
N
“« « -
- oS f‘ e sugnag
4 ?
34 Rap1o-TV EXPERIMENTER
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NEW CAREER PROGRAMS'
BEGIN WITH “AUTOTEXT" INSTRUCTION METHOD!

Start to learn the field of your choice immediately?

No previous training or experience in electronics needed!

With this new revolutionized method of
home training you pick the career of
your choice—and RCA Institutes trains
you for it. RCA's Career Programs assure
you that everything you learn will help
you go directly to the field that you have
chosen! No wasted time learning things
you'll never use on the job! The Career
Program you choose is especially de-
signed to get you into that career in the
fastest, easiest possible way!

And each Career Program starts with
the amazing "AUTOTEXT" Programmed
Instruction Method—the new, faster way
tolearn that's almost automatic! "AUTO-
TEXT" helps even those who have had
trouble with conventional home training
methods in the past. This is the ““Space
Age'’ way to learn everything you need
to know with the least amount of time
and effort.

CHOOSE A CAREER PROGRAM NOW
Your next stop may be the job of your
choice. Each one of these RCA Institutes
Career Programs is a complete unit. It
contains the know-how you need to step
into a profitable career. Here are the
names of the programs and the kinds of
jobs they train you for. Which one is
for you?

Television Servicing. Prepares you for a
career as a TV Technician/Serviceman;

Master Antenna Systems Technician; TV

Laboratory Technician; Educational TV
Technician.

FCC License Preparation. For those who
want to become TV Station Engineers,
Communications Laboratory Techni-
cians, or Field Engineers.

Automation Electronics. Gets you ready
to be an Automation Electronics Tech-
nician; Manufacturer's Representative;
Industrial Electronics Technician.
Automatic Controls. Prepares you to be
an Automatic Controls Electronics Tech-
nician; Industrial Laboratory Technician;
Maintenance Technician; Field Engineer.
Digital Techniques. For a career as a
Digital Techniques Electronics Techni-
cian; Industrial Electronics Technician;
Industrial Laboratory Technician,

OcTOBER-NOVEMEER, 1968
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Telecommunications. For a job as TV Sta-

tion Engineer, Mobile Communications
Technician, Marine Radio Technician.
Industrial Electronics. For jobs as In-
dustrial Electronics Technicians; Field
Engineers; Maintenance Technicians; In-
dustrial Laboratory Technicians.
Nuclear Instrumentation. For those who
want careers as Nuclear Instrumentation
Electronics Technicians; Industrial Labe
oratory Technicians; Industrial Electron-
ics Technicians,

Solid State Electronics. Become a spe-
cialist in the Semiconductor Field.
Blectronics Drafting. Junior Draftsman,
Junior Technical [llustrator; Parts In-
spector; Design Draftsman Trainee
Chartist.

SEPARATE COURSES

In addition, in order to meet specific
needs, RCA Institutes offers a wide va-
riety of separate courses which may be
taken independently of the Career Pro-
grams, on all subjects from Electronics
Fundamentals to Computer Program-
ming. Complete information will be sent
with your other materials.

LIBERAL TUITION PLAN

RCA offers you a unique Liberal Tuition
Flan—your most economical way to
learn, You pay for lessons only as you
order them. No long term contracts. If
you wish to stop your training for any
reason, you may do so and not owe one
cent until you resume the course.

VALUABLE EQUIPMENT

You receive valuable equipment to keep
and use on the job—and you never have
to take apart one piece to build another.
New—Programmed Electronics Bread-
hoard. You now will receive a scien-
tifically programmed electronic bread-

Accredited Member
National Home Study Council

board with your study material, This,
breadboard provides limitless experis
mentation with basic electrical and elec~
tronic circuits involving vacuum tubes
and transistors and includes the con«,
struction of a working signal generatos”
and superheterodyne. AM Receiver.

Bonus From RCA—Multimeter and
Oscilloscope Kits. At no additional cost,’
you will receive with every RCA Institutes
Career Program the instruments and kit
material you need to build a multimeter
and oscilloscope. The inclusion of beth
these kits is an RCA extra,

CLASSROOM TRAINING

ALSO AVAILABLE

RCA Institutes maintains one of the farg>
est schools of its kind in New York City
where classroom and laboratory traine
ing is available in day or evening sese
sions, You may be admitted without any
previous technical training; preparatory
courses are available if you haven’t come
pleted high school. Coeducational class.
es start four times a year.

10B PLACEMENT SERVICE, TOO!
Companies like IBM, Bell Telephone
Labs, GE, RCA, Xerox, Honeywell, Grum-
man, Westinghouse, and major Radio
and TV Networks have regularly eme-
ployed graduates through RCA Institutes’
own placement service.

SEND ATTACHED POSTAGE PAID CARD
FOR COMPLETE INFORMATION, NO OB-
LIGATION. NO SALESMAN WILL CALL,

ALL RCA INSTITUTES COURSES
AVAILABLE UNDER NEW GI BILL.

RCA INSTITUTES, Inc., Dept. Rx-08

320 West 31st St,, New York, N.Y, 10001
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AN
INTRODUCTION TO

RESISTANCE

by Jack Schmidt

g B 9
DOUBLE DISCOUNT

ELECTRONIC STORE INC.
‘SAve !

“According to the act...."”

AL REPAIRS
CasH

“Since your last two bills are overdue. . .."” ‘... Eighty-eight dollars, and that’s final!”’
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COVER STORY

By Herb Friedman KB19457

Break the CB sound barrier
with this booming mike preamp

O If you think you're losing some of that
precious CB power along the uncertain
and sometimes sorry road leading from
mike to antenna, chances are you're right!
All CB transceivers have certain design
characteristics built into them. Thing is,
what the designers had in mind doesn’t
always work out when you're operating
the rig.

Take this business of power, for ex-
ample. Our Band-Buster is a mike pre-
amplifier designed to make your signal
top dog on the CB bands. It does this job
handsomely by taking advantage of a
couple of built-in transceiver character-
istics which are flexible enough to permit
Band-Buster to take over the reins and
boost your talk power.

Two Tricks. First of all, CB transceiv-
ers are designed for average voice levels.
The overall modulator gain is fixed so
that a person speaking at an average

OcroBER-NOVEMBER, 1968
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BAND
BUSTER

voice level—and at an average distance from
the mike—will be able to modulate the trans-
mitter 100%.

This is a good idea, but just who has an
average voice, and what is an average mike
distance? Your voice might just be some-
what weaker than average, or maybe you
hold the mike 12 inches away rather than
the more usual 6 inches. If this is true, your
rig’s modulation might never make it out of
the basement.

The second factor to be considered is that
nearly all modern transceivers limit modula-
tion of the carrier to 100%. This means
that even if you shout the modulation won't
exceed 100% (or 90%, if that happens to
be the rated maximum level).

Some manufacturers make good use of
this limiting feature by providing a range
boost or DX boost circuit. This is simply
additional amplification that boosts the level
of modulation, while depending on the limit-
ing feature to prevent overmodulation. In
other words, more output power is obtained,
but distortion is kept to a minimum.

With all this in mind, we can appreciate
how the CB Band-Buster takes advantage
of modern transceiver design. The mike pre-
amplification increases your talk power to
above average levels, while the built-in
100% modulation limit ensures that there
will be no distortion of the transceiver out-
put. Your voice will hit the front end with
full force, but the unit’s design will make

sure that you don’t overmodulatc. Just turn’

up the volume and get all the advantages of
a speech clipper!

FET Does It. A quick look at the sche-
matic should convince you that your Band-
Buster will do the job that you thought
couldn’t be done. The sock-it-to-me feature
here is obviously Ql—an N-channel FET
(field-effect transistor) that has a high input
resistance and will therefore accept a high-
impedance source like a ceramic or crystal
mike. ‘

Since the FET has an input impedance
of tens of megohms, the mike’s load will
only be that of input resistor R1. Here R1
is 2.2 megohms, which is the usual load for
a mike. However, if the mike you’re using
calls for a different value, R1 can be
changed without affecting total performance.

Nominal gain for the Band-Buster is

TIE POINTS
FOR R3

Components mount on top side of board. Ca-
pacitors C1 and C3 are flush to conserve space.

10 dB, while the frequency response is al-
most ruler-flat from 20 to 15,000 Hz. Even
with high-output mikes, distortion is almost
unmeasurable, Just make sure your trans-
ceiver's modulation is limited to 100% and
you'll get all the talk power you want.

Though the preamplifier can be built into
a small aluminum cabinet, it can also be
installed directly in the microphone case,
or even in the mike’s base. Our photos show
a custom installation in a good-quality CB
base-station mike available from Lafayette
Radio (see Parts List).

While the same installation techniques can
be used with other microphones, the exact
procedure will depend on the particular mike
you choose. However, the perf-board assem-
bly should be used in all instances. It’s just
a question of where to place the assembly
and the volume control, whether it be in the
microphone head or in the base.

Band-Buster's output level is set by adjusting
R3—a miniature volume control with switch.

Q RaAD10-TV EXPERIMENTER
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In author's model, Q1 (FET) mounts on under-
side of board. This side is covered with tape.

Perf Package. The Band-Buster assem-
bly is wired on a 1% x 1V5-in. section of
perforated wiring board. Flea clips are used
as tie points. To keep the assembly as small
as possible, all components must be mounted
flat on one side of the board. In the author’s
model, the FET is mounted on the under-
side with its flat side against the board. (The
cover version shows Q1 mounted on the
same side with other components.)

Mount and tack-solder all topside com-
ponents, then install Q1 using full-length
leads. To avoid heat damage, use a heat
sink (such as an alligator clip) on Q1’s leads
when soldering. If you’re going to install the
Band-Buster in the mike case, volume con-
trol R3 must be the miniature type specified.
A standard potentiometer and switch will
probably not fit into any ordinary case.

The volume control’s connecting leads are
soldered to points A, B, and C in the sche-

SR SRS IS B S

Here, battery is mounted in base of mike. You
may have to tape battery to outside of case.
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BOTTON VIEW

Bl
d s

Q1
MPF103

FET has high input resistance to match high-
impedance mike. Value of R1 depends on mike.

PARTS LIST FOR CB BAND-BUSTER
B1—9-V battery {Burgess 2U6 or equiv.)
C1, C3—.01-uF, 10-VDC disc capacitor
C2—30-uF, 10-VDC electrolytic capacitor
Ql1—N-channel field-effect transistor (Moto-
rola MPF103 or equiv.)
R1—2,200,000-chm, V,-watt 10% resistor
R2—3300-chm, V5-watt 10% resistor
R3—10,000-ohm miniature potentiometer with
spst switch {Lafayette 32H7364 or equiv.)
S$1—Spst switch (on R3)
Misc.—High-impedance mike (Lofayette 99H-
4607 or equiv.), battery connector, perf
board, flea clips {(Vector T28, Lafayette
19H8302 or equiv.), solder, wire, hard-
ware, efc.

matic. Shielded connections should not be
necessary as either a metal cabinet or the
metal microphone case will do the job. How-
ever, if the mike’s case is plastic and the
Band-Buster is installed within, keep R3’s
leads as short as possible. Even then, it -
might be necessary to use shielded leads.

The photos show how the Band-Buster
was installed in the Lafayette mike. First,
the front of the mike was removed and the
microphone element was eased out of the
case. Then the two connecting leads were
unsoldered (excessive heat could ruin the
element, so use a small soldering iron). Be
sure to note which is the hot (insulated)
lead. Finally, a Y-in. hole was drilled in
the back of the microphone case for volume
control R3.

The contro! was then pre-wired to the
perf-board assembly. The back of the perf-
board (the FET side in the author’s model)
was covered with a layer of tape to prevent
the tie points which stick through the board
from shorting to the mike case. Finally, the
original mike connecting leads were soldered
to the Band-Buster output and new leads

oy, amaricanradiahistans cqom
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BAND
BUSTER

were connected between the mike element
and the preamp inpur. The entire assembly
was then eased into the case.

Battery in Base. The pre-wired B+ lead
from S1 (on the back of R3) was fished
down to the microphone base, where it was
connected to battery B1’s positive terminal.
The battery’s negative terminal was con-
nected to the case to act as the system
ground for both the mike and the switching
leads. It required quite a bit of customizing
to fit the battery into the base. We suggest
that if the battery doesn’t go into the base
easily, you run the battery connection out
of the unit and tape the battery to the case.
You should get many months of service from
your battery as the Band-Buster uses only
500 uA.

Best results are obtained if a modulation
meter is used when you are adjusting or
using the Band-Buster. First place the micro-
phone at a comfortable working distance,
then advance R3 (turning power on) until
your rig peaks at 100% modulation. If your
transceiver has built-in limiting you can give
a little extra gain to obtain some of the bene-

Band-Buster assembly mounted in mike case.

Only volume control R3 takes hardware.
fits of speech clipping. Use a grease pencil,
marking pen, or a piece of tape to mark the
setting of R3’s knob so that it can be easily
reset whenever you use the mike. L]

as

oy

Crystal Is

oveemretees N T @0 g

Crystal Does

B Here's a mike stand that ought to bedazzle
the shack of any lady ham or CBer. These
crystal desk stands are made from discarded
glass table lamps and cost next to nothing.
A quick trip to a store, rummage sale, or
perhaps your own attic should turn up just
the lamp you need.

Remove the line cord and socket from the
lamp. Since both lamp threads and mike
threads are usually %% -27—which is standard
for most pipe, the mike will screw onto the
stand in a jiff. Most radio stores carry adapt-
ers and converters should you need to make
any modifications.

Small bits of felt or rubber cement on the
bottom of the stand will protect surfaces
from nasty scratches. And should your mike
have connections in the mounting socket,
don’t panic. Just run your mike cable
through the pipe in the lamp and attach the
cable to the connector on top. A rubber pad
under the base can be hollowed out so the
cable will come out flush, natch.

—Art Trauffer 1
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By Jorma Hyypia

Sometime next year a switch will be

flicked. Instantly, the same amount of
electrical power normally consumed by a

single Christmas tree bulb will surge through

the world’s largest e ectromagnet. The result:

a magnetic field 40,000 times stronger than the
earth’s. The world's biggest and most expensive
bubble bath will be in operation.

The bubble bath—more profoundly called a
bubble chamber—wil: be used to detect subatomic
particles created by an atom smasher. Located at
the Atomic Energy Commission’s Argonne National
Laboratory, the project constitutes a dramatic
pioneering effort for two reasons. First, the bubble
chamber will be unusually large, having a volume
some 25 times greater than that of the next largest
existing detector of this type. Second, it will be
the first bubble chamber of major size to utilize a
superconducting magnet that can—despite its great
size—sustain a high magnetic field with virtually no
consumption of electricity.

We'll have more to say about this remarkable,
somehow almost unbelievable magnet shortly. But first,
let's make certain that we all know (Continued overleaf)

it s R & sl St it s

QcToBER-NOVEMBER, 1968


www.americanradiohistory.com

BUBBLE BATH

what a bubble chamber
it does.

Catcher’s Mitt. The bubble chamber is
a sort of supersize, scientific catcher’s mitt
into which subatomic speedballs are pitched
over a magnetic homeplate. The molecules
of a liquid contained in the bubble chamber
represent the opposing batters that now and
then connect with a speeding particle to
deliver a pop-fly or a home run, depending
on how the scientific game is played.

A bubble chamber is one of the best tools
physicists have for studying nuclear particles.
The chamber usually contains liquid hydro-
gen (as in the Argonne installation) or some
other liquefied gas. The gas must be lique-
fied in order to crowd the gas molecules
closer together to form a better target; the
liquid in the chamber must be produced
from a gas so that it has tendency to expand
rapidly.

The nuclei of the hydrogen atoms act as
targets for the beam of particles hurled at
them by an accelerator (atom smasher).
When these particles collide with hydrogen
nuclei, new particles are created. Both the
incoming particles and those created through
the collision mechanisms leave trails of tiny
bubbles in the liquid hydrogen that can be
photographed.

is, and what

ey
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COIL TIE ROD {7 / MAGNET IRON

100-ton magnet nears completion as contain-
ment can is placed over top coil assembly.

How are these trails formed? The bubble
chamber is something like a huge, very cold
pressure cooker; an applied pressure keeps
the liquid hydrogen slightly below its boiling
point. Just before the incoming particles
enter the chamber, the pressure is suddenly
reduced just enough to bring the liquefied
gas near its boiling point (about —423°F
for hydrogen).

Heat created by the speeding, electrically
charged particles as they pass through the
chamber, in combination with the reduced
pressure, is just enough to bring the liquid
hydrogen to a boil along the paths of the
particles. This boiling is manifested as a
thin trail of tiny gas bubbles.

The strong magnetic field produced by

the large superconducting
magnet surrounding the bub-
ble chamber causes each

track to curve; the degree of
curvature provides a meas-
ure of the momentum ex-
hibited by each particle.
Proton Pitcher. The pro-
ton speedballs are hurled
into the bubble chamber
catcher’s mitt by a type of
atom smasher called a Zero
Gradient Synchrotron (ZGS).

LY SUPERCONDUCTING

HELIUM

EXPANSION SYSTEM

Synchrotrons are atom
<
Left, cutaway view of 12-ft ID
hydrogen bubble chamber.
COILS IN LIQUID —

Right, technicians prepare first
of 30 coils for big magnet.
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smashers that accelerate atomic particles to
very high speeds. They do so by providing
electromagnetic wind-ups that send the par-
ticles around and around the circular accele-
rator perhaps a million times, at increasing-
ly higher speeds, before they are hurled at
the target chamber. The Argonne synchro-
tron has a wind-up and throwing muscle
rated at 12.5 billion electron volts (BeV),
which makes this atom smasher one of the
world’s largest. It can accelerate 10 trillion
protons and pitch (pulse) them at the target
once every four seconds.

The Argonne accelerator is called a zero
gradient synchrotron because the machine’s
magnetic field is uniform or unchanging
from the inside to the outside. Other types
of synchrotrons have variable magnetic
fields. For example, the so-called Alternating
Gradient Synchrotron (AGS) has a series
of magnetic sections that cause the magnetic
field to alternately increase and decrease
toward the outside of the field. The result-
ing switchback focusing keeps the speeding
protons from wandering off course in their
travels around the circular track.

Because the ZGS can produce a larger
number of accelerated particles than any
other multi-billion volt atom smasher now
in operation or under construction, it is ideal
for those experiments in which the expected,
or hoped-for particle collisions are rare. Ob-
viously, the larger the number of proton
speedballs thrown, the greater the prob-
ability that some will collide with the hydro-
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gen nuclei in the bubble chamber. Neutrino
collisions, for example, are rare-occurrence
reactions that are best studied with high
particle density machines such as the ZGS.

The ZGS doesn’t only throw out a lot of
subatomic balls indiscriminately; it can be
made to select particles of single types and
energies best suited to the experiments at
hand. Like a baseball pitcher, the ZGS can,
at will, switch from a speedball (high energy
proton) to a slow ball (lower energy pro-
ton).

Cool Pillbox. The bubble chamber is a
stainless-steel, pillbox-shaped vessel measur-
ing 13.5 ft. on the outside, 12 ft. on the
inside. It will be filled with 7000 gallons of
liquid hydrogen or deuterium (heavy hydro-
gen) kept under a pressure of 90 Ib. per
square inch (psi) and at a temperature be-
low —423°F.

The piston applying the pressure will be
sealed to the bubble chamber by means of a
flexible, stainless-steel torodial bellows. This
bellows (again, the world’s largest) is 152 in.
in diameter and weighs 4800 Ib. It is de-
signed to operate for at least 50 million flex-
ing cycles before breakdown.

Construction of the bellows was in itself
a marvel of engineering ingenuity. A stain-
less-steel cylinder 1/16 in. thick, 42 in. high,
and 126 in. in diameter was fitted on a spe-
cially constructed 50-ton fixture. Water pres-
sure at a maximum of 800 Ib. psi was applied
to the inner surface of the cylinder; simul-
taneously, a downward pressure was exerted
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BUBBLE BATH

by a 7-ton upper ring on the fixture. At the
maximum pressure of 800 lb. psi, a total
load of over 2% million lb. was exerted on
the upper ring. Thus, without the use of
an external die, the cylinder was compressed
and bowed outward to form the doughnut-
shaped bellows!

Frozen Ohms. When the superconduct-
ing magnet wrapped around the bubble
chamber is cooled to within a few degrees
of absolute zero, it will be capable of de-
veloping a magnetic field strength of 20,000
gauss—that’s 40,000 times stronger than the
magnetic field of the earth.

If a conventional electromagnet were
used to create a field of this strength, it
would consume 10 million watts of electric
power—enough to fully supply a town of
10,000 people. The superconducting mag-
net does the same job using only 10 watts
of power!

The magnetic field will store 80 million
joules of energy. That is equivalent to the
energy potential of 100 Ib. of TNT explosive,
The force within the coils will be trying to
squeeze the coils together with a pull of 4
million 1b.; one million 1b. of force will
thrust down on the entire coil package!

More than half a

zero. The magnet will be cooled to this
level by means of liquid helium and a
250-hp compressor (750 times more pow-
erful than the compressors used in home
refrigerators). To maintain the low tem-
perature over periods of time, the magnet
coils will be surrounded by a cryostat (low-
temperature system) consisting of an inner
can, aluminum radiation shield, and 100
layers of aluminized Mylar plastic film. The
cryostat and its components will be placed
into a large aluminum vacuum vessel.

Hundred Ton Coil. The magnet coil as-
sembly will weigh a cool 100 tons. Half of
this weight will be contributed by the super-
conducting material made of niobium-titan-
ium alloy. Some 32 coils—two of which
are put aside as spares—have been wound
from 25 miles of superconducting filament
that is 1/10 in. thick arnd 2 in. wide. The
filaments are held together with a mixture
of epoxy cement and Teflon plastic contain-
ing glass fibers.

The finished coil will have an outside di-
ameter of 18 ft., an inside diameter of 16 ft.
The magnet, in final conformation, will be
made up of two halves, each containing 15
individually stacked coils.

If the final bubble chamber and its sup-
porting concrete structure could be viewed
unobstructed, it would probably resemble

(Continued on page 118)

FROZEN OHMS

century ago scientists
learned that electricity
will flow without per-
ceptible resistance
through certain metals
made extremely cold.

But it wasn’t until 1961 C=— / Normal
that a way was found e- Temperatures
to form superconduc- (&) - )
tors capable of sup- S S S
porting electric cur-
rents in high magnetic .
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gonne superconducting
magnet will be —453°
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grees above absolute e
High efficiency of bub-
ble chamber's magnet
results from use of su-
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peded at absolute zero.
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One mighty module packs a wallop
that’ll empty your battery box pronto

B These days, with all the transistorized
equipment around, batteries are common as
bikinis. Flashlights, toys, electric tooth-
brushes, and tools add up to this charged-up
bonanza with a rapidity that's beyond belief.
As a result, every household’s parts box usu-
ally has enough batteries to fill a mini-sized
boxcar.

Trouble is, most of these batteries are
either dead as a dodo, or they’ll pump out
only a few last spurts of current before fad-
ing away into oblivion. To clear out your
parts box and juice up half the gizmos that
are lying around your house, just take on our
3-Buck Battery Booster and you'll be on
your way.

Our Battery Booster is a simple, low-cost
trickle charger that you can build in one
evening. Jt will increase the useful life of
your batteries considerably. Overnight, it
will recharge any small dry cell that has a
rating from 1%2 to 222 volts. This range

.

OcToBER-NOVEMBER, 1968

should cover most of the equipment you
use, and the batteries can be used over and
over again.

Magic Module. Heart of the 3-Buck Bat-
tery Booster is a solid-state module that
measures only % in. in diameter and ¥4 in.
high. It contains all the circuitry needed to

. electronically trickle charge your batteries

at a safe and constant 3-mA rate.

Just add a line cord and plug, and two
short lengths of wire to connect the module
to the battery. The schematic diagram shows
how the author added a toggle switch and
a pilot light. These are convenient and add
little of the cost of the charger, but they
are not required.

Our photos show both the completed bat-
tery charger in use—charging two Penlite
cells in parallel—and an interior view of the
wiring and parts layout. This model was
built into a 2% x 2¥4 x 4-in. aluminum
Minibox which was later painted with a
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BATTERY BOOSTER

copper-colored Krylon spray. After the dec-
als were in place, three final coats of clear
Krylon plastic spray were added. Of course,
any kind of case will do just as well. But if
it’s metal, be sure to insulate the 117-VAC
connections with tape or spaghetti to avoid
possible shorts.

Off and Charging. To operate your Bat-
tery Booster, connect the test leads shown
as J1 and J2 to the battery (or batteries) to
be renovated. Be careful to observe the cor-
rect polarities. Plug in the charger and turn
on the power. The pilot lamp should then
light up.

It is advisable to leave the Booster on
overnight, or for at least 12 hours. After the
battery is fully charged, first unplug the
unit, then disconnect the leads from the
battery.

If you have a milliameter and a voltmeter,
you may want to test the operation of the
charger before using it. A simple test circuit
is illustrated. ‘With the charger connected to
a 9-V transistor radio battery (Eveready 216
or equiv.) the milliameter should indicate a
constant charging current of 3 mA, and the

- voltmeter should show about 10V. (Inci-

48

dentally, this test circuit could be made a
permanent part of the Booster if you'll be
charging 9-V cells exclusively.)

For charging C and D cells, or Penlite
batteries, you can use holders like the one
shown in the lead photo. This allows you to
charge several batteries at once.

Many factors influence the rate of charg-
ing a small battery. Age, composition, qual-
ity, and type of service all play a part. In

‘i\ PILOT LAMP R1 $1

TEST LEADS MODULE

FROM BATTERY
LINE CORD

Interior view of author’s unit with bottom
part of Minibox removed. As explained in
text, S1, R1, and pilot lamp are optional.

general, you should be able to renovate any
small dry cell so that its normal life is ex-
tended 10 times. While mercury batteries
have been known to explode during charg-
ing, this is very unlikely due to the low
charging rate of your Battery Booster.

The unit has successfully recharged ordi-
nary zinc-carbon, alkaline, mercury, and
even nickel-cadmium batteries. Storage bat-
teries, however, cannot be renovated with
this type of charger. So that's it. Keep the
Booster blasting during those chilly fall and
winter evenings and your parts box will be
empty in a jiff. n

= =

117VAC

d
a  BOTTOM VIEW
b i)}

Schematic diagram for the 3-Buck Booster
is simplicity in itself. Unit can charge
most any battery with an output up to 22V.

PARTS LIST FOR BATTERY BOOSTER

11—110-VAC neon lamp assembly (Lafayette
99H6226 or equiv.)

J1, J2—Test clips (Mueller 45C, Lafayette
32H3502 or equiv.)

Q1—Charger module (Cordover TBC-6)

R1—91,000-0hm, V;-watt 5% resistor

S1—Spst toggle switch (Lafayette 99H6150 or
equiv.)

Misc.—Zip cord, AC plug, strain-relief plug,
test leads, insulators for test clips (Lafayette
32H3528C, red or black), 2-cell battery hold-
ers, 24 x 2 x 4-in. Minibox (see text),
spaghetti, grommets, decals, wire, solder,
hardware, ete.

Note—the battery charger module is available
from Carl Cordover & Co., 104 Liberty Ave.,
Mineola, N.Y. 11501. Price is $1.50 including
postage and handling. Elsewhere, the module
is available at most Lafayette Associates
Radio Stores for $1.00.

3 MILLIAMPS

[
~

MILLI-
AMMETER

BATTERY
CHARGER

i~

10V
VOLTMETER

@
-

117VAC

<(e

Test circuit shown above will tell you
whether your Battery Booster is operating
properly. Unit pumps 3 mA into 9-V cell.
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Expensive and versatile, these
glorified CRTs add more horse-
power to your lab than a barrel
full of the hottest power supplies

[ Experimenters and technicians are constantly moving up to more complex equip-
ment. Sometimes the old shack is hardly recognizable when compared to what it
used to be. Rows of gadgets that were only pure theory a few years ago line the
wall and most of them catch very little dust!

Among the numerous devices designed for the advanced worker in electronics is the
laboratory oscilloscope—or lab scope, for short. This article will deal exclusively
with this exciting piece of equipment.

Interestingly enough, many people seem willing to spend several hundreds of dol-
lars for complicated receivers, multifarious hi-fi equipment, or color TVs. But just men-
tion such an outlay for a scope, and friends, relatives, and wife start howling.

vOCTOBER-NOVEMBER, 1968 49
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Do You Need A
Lab Scope?

Honest injun! If you’re just starting in
electronics or if you only get around to
using test equipment once in a blue moon,
a lab scope certainly isn’t for you (give your
wife better grounds for divorce!). However,
if you're well versed in electronics and some-
times work with the latest advanced, super-
duper chassis in either the entertainment or
industrial field, the lab scope may well prove
to you that Ford isn’t the only one with a
better idea. It might even make test pro-
cedures fun again.

Count The Ways. First thing to explain
is that a lab scope is a precision instrument
designed primarily to display complex wave-
forms and puises. The scope not only con-
trols the display, but it also permits an ac-
curate measurement of the waveform. Some
of its outstanding features include:

® a stable power supply with electronical-

ly regulated voltages (so waveforms don’t

jump)

® vertical and horizontal (sometimes!)

amplifiers which are calibrated for peak-

to-peak (P-P) voltages (i.e., so many
volts per centimeter) using precision at-
tenuators

® a triggered sweep (sawtooth) oscillator

which functions as a calibrated time base

(i.e., so many seconds, milliseconds, or

microseconds per centimeter) and which

permits the signal being displayed to initi-
ate the sweep so that any desired portion
_of the waveform can be analyzed

® AC/DC coupling that allows AC input
for display of AC signals over a specified
frequency range, or a DC input which
displays a DC reference line for measure-
ments of amplitude (the DC input also
preserves the waveform of slowly varying
signals).

All of these scope features are designed
for signals which go far beyond the simple
sine wave. Pulses are, of course, basic. Pulse
amplitude, duration, and rise time lend
themselves to calibrated oscilloscope dis-
plays, and anyone who works with switching
and logic circuitry will be on Easy Street
with such an instrument. However, even the
waveforms encountered in FM, TV, ham ra-
dio, and stereo servicing can be demanding
enough so that laboratory precision may be
needed. The choice between a lab or service
grade scope is up to you!

Until recently, the experimenter and serv-
ice technician who needed a scope had little
in the way of choice. One scope was just
about like any other and all were similarly
priced. The choice was either between a
wideband scope for TV servicing (with a
vertical frequency response to about 4 or 7
MHz) and a utility scope having a response
to about 500 kHz.

A few dollars difference purchased a
stepped attenuator rather than a variable
attenuator for the vertical input, or perhaps
one could get two fixed sweep frequencies
for TV servicing. Otherwise, features were
more advertising copy than true perform-
ance.

Today, however, true lab scopes are for
the having and many experimenters and
technicians are spending the extra two or
three hundred dollars for the added per-
formance. They realize that modern equip-
ment almost requires the lab scope, and that
tomorrow’s equipment will demand it.

Honest Appraisal. Let's compare the
service grade scope against the lab scope in

" terms of what it means to you. First, the

average lab scope generally advertised is not
exactly a laboratory scope. Actually, it’s a
calibrated scope. All laboratory scope means
is precision accuracy of about 1%. But be-
cause any scope with 1% accuracy is also
a calibrated scope, we have come to apply
the term lab scope to any calibrated scope
with 5% accuracy or better.

So, in fact, we’re talking about calibrated
scopes, though from here on out we’ll refer
to the calibrated scope as a lab scope just
as most everyone else does. (The difference
between 5% and* 1% accuracy represents
several hundred dollars, though both the
calibrated and lab scope do the same job.)

- EXT.SYNC
SWEEP

SYNC,
CIRCUIT GENERATOR hd
VERTICAL
ATTENUATOR MPLIFIER

EXT.HORIZONTAL INPUT

HORIZ.
AMP

VERTICAL INPUT

1
o———" oy sppLy | TVTENSITY M0 FOCUS —~
T0 CIRCUITS
——f LV supRLY EXTERNAL INTENSITY
. MOOULATION (2 AXIS)

Fig. 1. Cheaper scopes have push circuit to
2 plates of CRT, others have push-pull output.
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VARTABLE
ATTENUATOR
< VERTICAL
Vin ; ANPLIFIER
CRT
SYNG ==
FREQUENCY & = A v h
RANGE ® SWEEP
SELECTOR __, *¢>""| GENERATOR
. FREE RUNNING
FINE v
FREQUENCY ——~ HORIZ  AWP
ADJUST

Fig. 2. Service-grade scope has free running
sweep synced by voltage from vertical amp.

To refresh your memory, a block diagram
of an ordinary scope is shown in Fig. 1.
Note the layout of basic circuits. A more
detailed look at the controls of a typical
service-grade scope is shown in Fig. 2. This
scope is a relative indicating device, because
without external calibrating equipment the
user has no idea of actual voltage or fre-
quency of the applied signal.

The vertical-amplifier gain control is a pot
which is adjusted until a convenient CRT
trace size is obtained. The horizontal sweep
frequency is simply adjusted until the trace
locks in (synchronizes). Unless the vertical
amplifier is calibrated with an external
known voltage, or the time base (sweep fre-
quency) is calibrated with an external oscil-
lator via a Lissajous pattern, the operator
can be certain only of the input waveform.

Sweep Clean. As a general rule, most
service-grade sweeps are calibrated in broad
frequency ranges. For example, a typical
scope has a coarse sweep adjustment which
sets the sweep range from 10 to 100 Hz,
100 to 1000 Hz, 1 to 10 kHz, and perhaps
even 10 to 100 kHz. A fine sweep control
lets you zero in on any one frequency.

—VlDELAY LINE |

OELAY LINE

CALIBRATED ATTENUATOR
o——e

°® VERTICAL
Vi n et—o—
AMPLIFIER

. T

/‘K
TRIGGER VOLT AGE‘

. SWEEP

o¢—o———] GENERATOR
TRIGGER MODE

®e
PRECISION
SWEEP FREQ.
SELECTOR

HORIZ .AMP

»
»

Fig. 3. Lab scope has calibrated vertical and
horizontal inputs. No external inputs needed.
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Higher priced service scopes often have a
so-called calibrated, stepped vertical-input
attenuator which varies the gain of the verti-
cal amplifier in steps of 10X. Too, they may
even have a built-in calibration voltage
which allows the user to calibrate the vertical
input in terms of x-volts per division. For
examﬁle, the scope might be calibrated so
each centimeter (cm) or ¥ in. on the CRT
graticule represents 1 volt peak-to-peak
(P-P). Hence, an input voltage which occu-
pies 3 divisions would be 3 V P-P.

On the other hand, a lab scope has an
integrated, specially calibrated vertical input
and time base. However, the time base (hori-
zontal sweep) is no longer calibrated in
terms of frequency; instead, it is calibrated
in time per centimeter (or graticule division,
which is usually a centimeter).

For instance, a lab scope might have a
time base of 1 microsecond (us), which is
equivalent to 1 MHz/cm, or 100 microsec-
onds (10,000 Hz/cm). In fact, most lab
scopes are calibrated from 1 wus/cm to 1
sec/cm in a 1:2:5 decading; i.e. 1 us, 2us,
Sus, 10 us, etc.

The complete time-base range can be on
one switch or on two switches—one control
provides a coarse time base in multiples of
10X (1 us, 10 us, 100 us), while another
control provides the 1:2:5 multiplication. A
l1-us setting together with a 2X multiplier
would give a time base of 2 us; with a 5X
multiplier it would be 5 us, etc.

Trigger Happy. Just as important as the
calibration feature of the time base is the
fact that it is also triggered. The lab scope’s
sweep can be started on virtually any part of
the input waveform! Fig. 3 shows how it’s
done.

The input signal coming out of the vertical
amplifier is fed into a delay line which mo-
mentarily delays the arrival of the signal at
the CRT’s vertical plates. However, the sig-
nal’s trigger voltage to the time base’s sync
circuits is tapped off before the delay line.
Until this trigger is applied to the time-base
sync there is no horizontal sweep—all that
is seen is a dot at the left side of the CRT.

When a signal is applied to the scope it
triggers the sawtooth oscillator and starts
the sweep. But note that because of the de-
lay line the signal has not yet reached the
CRT. This is done to permit the operator to
observe any part of the waveform (within
the scope’s limits). A trigger level control
in the time-base sync circuit triggers the
sweep at either the positive or negative por-
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Do You Need A
Lab Scope?

tion of the waveform. After the sweep has
been initiated by the trigger voltage, the
vertical input passes through the delay line
and goes on to the CRT for display—all in
a period of a few microseconds.

Touch and Go. If this is confusing, take
a look at four examples of a triggered and
calibrated sweep (see box). The first trace
shows a square-wave input which triggers
the sweep generator at the leading edge
(when waveform goes up from left to right)
of its positive pulse,

The second trace indicates that the sweep
is triggered when the positive pulse reaches
its peak amplitude. And the third trace
shows the sweep beginning when the nega-
tive pulse has attained maximum value.

None of this is accomplished by adjusting
the horizontal centering control. Instead, the
trigger level for the time base is set so that
the sweep is triggered in proportion to the
delay (in the delay line) set up between the
vertical amplifier and the plates of the CRT.

Within the limits of the scope, a wave-
form can be triggered at any point between
its maximum (peak) positive and negative
values. In more technical language, the trig-
ger can be set for practically any positive-
or negative-going value of the waveform.

In the fourth trace, the leading edge of the
positive pulse has been expanded and mag-
nified for a more detailed display of the in-
put signal. This was done in order to get a
look at the glitch (spurious signal), which
appears just where the pulse reaches maxi-
mum value. By increasing the vertical gain
and switching on the X5 multiplier (which
decreases the time per division of the
sweep), you can have an ex-
panded display anywhere you
want it.

TIME BASE
HOR. DISPLAY

e

Fig. 4. Besides selecting internal or external
sweep, this control also expands trace.

If the scope’s time base is set to 2 ms/cm
(milliseconds per cm), the width of 1 cycle
of the square wave occupies 8.3 ¢cm on the
CRT. Since the signal frequency is given
by the formula f = 1/time, we have f =
1/8.3 X 2 ms or 60.1 Hz (the 0.1 figure
is due to the scope’s rated tolerance).

At the Controls. For a practical illus-
tration of how to get such traces on your lab
scope, let’s take a quick look at the time base
controls of a typical, relatively inexpensive
model, the Heath 10-14, Fig. 4 shows the
switch that selects a particular kind of time
base display. a

It can select either the scope’s internal
sweep oscillator or an external oscillator
(the smaller knob on this concentric control
is the external gain control). The switch is
shown set to X 1—internal. The X5 position
expands the sweep five times for magnifica-
tion (which is the same as multiplying the
time base by 5X).

Fig. 5 shows the two controls which set
the sweep rate. These are the time/cm and

“multiplier controls. Finally, Fig. 6 shows the

three time base switches. The mode switch
(+ to —) determines whether the sweep is

So much for triggering the
horizontal sweep (time base).

To see that the time base is
also calibrated, take another

look at the first trace. This is
a 60-Hz square wave gen-
erated by a home-brew volt-
age calibrator.

Pulses are precision controlled
by lab scope. Comparison of

trace with graticule divisions
shows calibration accuracy.

Rap10-TV EXPERIMENTER
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Fig. 5. Time/cm control increases sweep fre-
quency by 10:1; multiplier gives 1:2:5 steps.

triggered on the positive or negative portion
of the waveform, while the AC/DC switch
removes the trigger level’s DC component.
The Auto/Norm switch determines whether
the oscillator is free running (Auto) as in
a service-grade scope, or is triggered
(Norm).

Frequency Is Fine. To understand more
about the advantages of a lab scope, we now
turn to frequency measurements. To meas-
ure frequency with a service-grade scope, it's
necessary to use a signal generator (con-
nected to the external horizontal input) as
the time base. The result is a Lissajous fig-
ure. In the first example (see box), we see
an oval. This means the vertical input signal
has the same frequency as the signal at the
horizontal input. In this instance, since the
generator is set to | kHz, the input signal is
also 1 kHz.

The next trace shows two
ovals, so the input signal is

POSITIONING

VERYICAL

ASHO.
nowm |

B
TRIGGER SOURCE -
e At . B

Fig. 6. After switch selects pos/neg trigger,
level determines part of signal triggered.

It Ny

inputs of 1, 2, and 3 kHz, but without any
external generator connected to the hori-
zontal input. With the time base set to 100
us/cm, we find that one complete cycle
occupies 10 cm (the trigger has been ad-
justed so the sweep starts at the beginning
of the cycle). Since f = 1/time, f = 1/10 X
100 us or 1 kHz.

What this means is that the frequency of
the input signal has been measured directly,
using only the internal calibrated time base.
If we keep the time base set to 100 us/cm
and feed in a 2-kHz signal to the scope, we
get the two cycles appearing in trace no. 5.
One complete cycle now occupies 5 cm, and
since f = 1/time, f = 1/5 X 100 us or 2 kHz.

The sixth trace shows three cycles result-
ing from a 3-kHz input and a time base of

(Continued on page 114)

now twice that of the signal

\

B

generator, or 2 kHz. Since
the third trace shows three

I

ovals, the input signal must

be three times that of the
generator, or 3 kHz. How-
ever, these are easy examples.

When you get Lissajous pat-

iy

terns that contain ratios of
5:4, 8:6, or even more com-

pllnpas

S o
i+

plex values, measuring fre-

quency can turn out to be
quite a chore.
Now let’s see how easy it

is to measure frequency with
a lab scope. Again we’ll use i

PP

Lissajous figures show fre- "'%”” rai
quency and phase relation-

ships between a scope’s ver-
tical and horizontal inpufi‘
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HAM MINI-EXPO

[J Radio signals aimed at the moon from
Australia skid off the lunar surface and
bang, land a half-million miles away in
New Jersey. On the planet Jupiter, a mag-
netic storm belts out waves toward a radio
telescope located on Long Island, near
New York City. And satellite trackers
ssnatch signals from an orbiting spacecraft.

Sound like a top notch operation of
NASA? Not this time. It’s the work of
enthusiastic hams proving to the world
that their hobby is not only alive and

et e <t n g L i g s e g e
i _.-" o %J e 4
Freanip el o 9 i + b Sk e
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Information booth located near show entrance
helped attract public. Show’s two main or-
ganizers are seen right out front. At left is
Mel Snyder, who represents 15 ham clubs that
prepared and managed exhibits. Mel is talk-
ing to Steve Flehinger, an official of shopping
center at Garden State Plaza. Center gave
hams exhibition areas and publicity free.

Visitors were surprised and delighted to
discover that hams can send telegrams free
of charge overseas. Many took advantage of
it by sending hundreds of messages through
this MARS (Military Affiliate Radio System)
exhibition. Red Cross volunteers filled out
message forms; most messages were sent
to servicemen stationed at overseas bases.

well, but anxious to fling open its doors
to all comers. That sums up the theme
of Ham Radio Expo, a recent 3-day ex-
hibition unlike any hamfest you’ve ever
seen. Expo hams abandoned the usual in-
group talk and went after neophytes with
a “C’mon in, the water’s fine!”

And jump in they did. The Expo site
at Garden State Plaza, a big shopping cen-
ter in northern New Jersey, swarmed with
fascinated, rubber-necking throngs at the
sound of the bell. Exhibits did a landslide
business as people talked on the air,
gawked at their image on TV, or sent
messages via ham networks. The fifteen
ham clubs that ran the exposition more
than proved that amateur radio is swing-
ing along nicely toward the year 2001.

But the purpose of Ham Radio Expo
was more than mere showmanship. It was
a strong effort to fight ham radio’s slug-
gish growth rate by luring in the curious
newcomer. According to one measuring
rod it was a rousing success. Officials won-
dered if they could muster instructors to
handle all who signed up for code classes.
Code, no less! n
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i R SVITeom ) oY MARS transmitting station located just out-
side exhibition hall. Van housed operators
who had equipment which could speed mes-
sages toward the next link in system. Message
would go by radio to Washington, D.C., then
to Hawaii, and from there, to South Vietnam.

Besides seeing themselves on camera, visitors
witnessed two-way contact on ham TV, Signals
were transmitted on 440 MHz, ham TV band.

Smile, you're on TV! People could peer into
home-brew camera, see themselves on nearby
monitor. Vidicon tube protrudes from camera.

Story of how amateur radio went to the moon
is described by Ray Naughton, VK3ATN, an
Australian who broke international vhf record
for distance in 1966. His 300-ft. rhombic an-
tenna sent out a 150-watt signal which
bounced off the moon, was received on earth
by a ham in New Jersey. Distance: about a
half-million miles. Pretty good for 2 Meters.

impressive display by North Jersey DX Asso-
ciation shows off QSL cards and DX awards.
Cards from world over informed one and all
of ham radio’s international flaver, while
awards told of hot competition for DX, Ex-
plaining display is well-known luminary of
ham radio, Stu Meyer, W2GHK. Stu is execu-
tive V.P. of Aerotron, makers of 2-way radios.

OcToeer-INOVEMBER, 1968
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Zaaaap went spark transmitter back in radio’s
infancy. Here effect is re-created by Earl Raser
of Quarter Century Wireless Association.
He owns a radio museum in Trenton, N.J.

IS EC UK

Pulling parts from a muffin tin, ham dem-
onstrates home-brew rig. Actually, he's build-
ing a Heath SB-301 receiver denated spe-
cially for the show. Davis Pub. contributed too!

-

Arcing voltage of old-time spark transmitter
is clearly visible in background as Earl
Raser keys his rig. Sparks come from
wheel energized by circa 1915 equipment.

Visitors to the exhibition were treated to
free lectures, films, and demonstrations on
all phases of ham radio. Here, a group sees
film on basic concepts of long-distance com-
munications. Movie was part of display put
on by Watchung Hills High Schoo! (N.J.) radio
club. Group is active in radio astronomy.

Ham's own satellite, OSCAR, is demonstrated
by Thomas Ruby, WA2TQQ. Main package is
at left, with cover and antenna at right. This
model is OSCAR Il, one of series thrust into
orbit by NASA rockets. Exhibit was set up by
tong Island (N.Y.) ham group called NASTAR.
Group is also working on a repeater station
to be placed on moeon by Apollo astronauts.
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By C.M. Stanbury 11

Looking for a thrill? Start your own Operation Tightrope and
log the illusive Asian stations that broaedcast above 40 meters!

8 For mountain climbers, Mount Everest is the ultimate challenge and for many North
American DXers, remote Himalayan nations like Nepal, Tibet, and their neighbors are
the absolute summit. Reason one is that the area is generally rough to hear. Reason two
is that broadcasting stations in the Himalayan lands—Ilike everything else in these exotic
countries—are shrouded in mystery and controversy.

Nepal, home of Mount Everest itself, was once as forbidding and mysterious as neigh-
boring Tibet. Today, the kingdom (a constitutional monarchy) openly encourages
tourism and, though technically neutral, maintains a defense pact with India in order

OcToBER-NOVEMBER, 1968
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DXing the
HIMALAYAS

to protect itself from Red China. This tiny
kingdom also boasts what is apparently the
most powerful broadcast station operating
from the Himalayas proper—R. Nepal.
This rare piece of DX recently boosted
the power of one of its two shortwave trans-
mitters, then extended its overall schedule.
The new 100-kW outlet has been logged
several times in North America on 4600
kHz between 0600 and 0900 EST (0300-
0600 PST). East coasters should try this
frequency around sunrise (see our chart).
R. Nepal also operates a 5-kW transimitter
on 7105 kHz, which, despite that lower pow-
er, can be heard a little latér than the 60-
meter operation. Both transmitters broad-
cast in parallel; studios and transmitters are
located at the capital, Katmandu.
Afghanistan. Some thousand miles to
the West of Katmandu we find the Hima-
layas’ most widely heard broadcaster, R. Af-
ghanistan. Transmitting from sites near
Kabul, R. Afghanistan beams programs both

to Asia and Europe on several of the upper

SWBC bands. Though technically neutral
like Nepal, the Kabul regime is definitely
left of center.

R. Afghanistan’s most widely reported
transmission, and the most easily heard in
North America of all from the Himalayas,
is its English-language session for Europe
at 1300-1330 EST on 15265 kHz (this is
preceded by a German broadcast on the
same channel). Even if you are using only
the simplest of shortwave receivers you
should be able to log this one, though con-
ditions will of course vary from day to day.
Those hardy souls who want to log Kabul
the hard way should try R. Afghanistan’s
home service down on 4770 kHz around
dawn. West coasters will also have a chance
for it around sunset, listeners’ time.

Both R. Nepal and R. Afghanistan, in-
cidentally, are excellent verifiers.

Tibet. From here on, Himalayan DX
matters get really tough. Until the 1950s
Tibet was a holy Tantric Bhuddist state
famous (to the outside world at least) for
such myths as the Abominable Snowman
and the Third Eye (currently very big in
flying-saucer circles). Beginning in 1950
Tibet was invaded by another horde of
fanatics—the Red Chinese Maoists. Since

Himalayan Shortwave at a Glance

kHz Station Time

3277 R. Kashmir, Srinagar Dawn

3345 R. Kashmir, Jammu Dawn

3965 R. Pakistan, Pashawar Dawn

4600 R. Nepal, Katmandu Dawn

4770 R. Afghanistan, Kabul Dawn

5935 Lhasa, Tibet (See text)
6122 R. Pakistan, Rawalpindi  Dawn

7105 R. Nepal, Katmandu 0600-0900 EST
15265 R. Afghanistan,. }§abul 1230-1330 EST

then the invaders have used every form of
violence and repression to convert the Tibet-
ans. Today, Tibet is for all practical (but
not necessarily legal) purposes an integral
part of China. Even so, a good many SWLs
still prefer to consider it a separate DX
country.

There is really very little reliable informa-
tion available on frequencies and schedules
of local Red Chinese broadcasters, and the

A typical village perches on the Himalayan
foothills in the northern region of Nepal,
where the vast majority of nation’s eight
million people live. Fierce jungles on south-
ern slopes are full of wild beasts and ma-

larial mosquitoes. This area is virtually
uninhabited and will doubtless remain so.
Nepal is a true challenge for all DXers.
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Communist-controlled station at Lhasa, Ti-
bet is no exception. However, according to
a recent but unconfirmed report from a
DXer in India, the Lhasa transmitter uses
5935 kHz for some home-service programs
around 0915 EST (east coasters would have
to try the frequency a little earlier). Also,
depending upon the altitude of the trans-
mitter site, it’s possible some of R. Peking’s
propaganda aimed at India is relayed from
Lhasa.

Now merely because you hear a R. Peking
transmission on 5935 doesn’t mean that you
have logged Tibet. Even assuming this 5935
spot is in fact used by IL.hasa, other Red
Chinese transmitter sites might also use that
same frequency at various times of the day.
Still more intriguing or infuriating, if you
like, is that you'll probably never know for
certain. Except for R. Peking itself, no
Communist Chinese broadcast station is cur-
rently verifying. And while Peking does
QSL, no DXer has yet been able to get them

to list the transmitter site. So if a Chinese
station does appear at 5935 on your dial,
you’ll just have to sprout one of those all-
knowing third eyes.

Kashmir. Though they normally verify,
shortwave stations in Kashmir (whose con-
trol is a matter of bitter dispute between
India and Pakistan) are almost as difficult
to log as those in Tibet. R. Kashmir, pres-
ently controlled by the Indian government,
operates transmitters at Srinagar and Jam-
mu. Srinagar is occasionally received in
North America on 3277 kHz, while the fre-
quency for Jammu is listed as 3345. If you
can hear R. Afghanistan on its 60-meter
channel, switch down to 90 meters and try
for these.

Meanwhile, in the Northern provinces of
Pakistan, R. Pakistan operates regional
SWBC stations at Rawalpindi on 6122 kHz
and Pashawar on 3965 kHz in what is 75-
meter amateur territory over here. Again,
the best time to try is around dawn. L

B g%

Shigatse, Tibet, (above right)
home of Tibet’s Panchen La-
ma oand country’'s second
largest city. In 1959, Com-
munist China deposed Dalai
Lama and set up government
of its own. Panchen Lama
was selected as new leader.

In Ying Kiang Choi, Tibet,
natives bring horses to town
to sell to purchasing bureau.
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NRI “hands-on” training
in communications

can give you as much as
2 years of on-the-job
experience.

EARN YOUR FCC LICENSE - OR YOUR MONEY BACK

NRI Communications training programs will qualify you fer a First Class Commercial
Radiotelephone License issued by the FCC. If you fail to pass the FCC examinations
for this license after successfully completing an NR1 Communications course we will,
on request, refund in full the tuition you have paid. This agreement is valid for the
period of your active student membership and for six months after completion of your
- training. No school offers a more liberal FCC License agreement,
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Experience is still your best teacher

]
ed

NR/ AChieVGment Kit -is ;ducator-ac.

claimed and the original “starter” kit in home study train-
ing. Imitated but never duplicated, this kit is designed. and
personalized for you and your training objective. It has one
purpose — to get you started quickly and easily.

iy t B P R ..3'_.%% _.nﬁﬂ
“Blte'SIze” TeXtS average an easily-digested

40 pages of well-illustrated, scientifically prepared subject
matter in the course of your choice. Questions in each book
are carefully hand-graded and returned to you with helpful
instructional notes. You get unlimited personal help from the
day you enroll.

v .l
Designed-For-Learning Equipment
Like this phone-cw transmitter (Kit #7 in the Communi-
cations course) is engineered from chassis up to demonstrate
principles you must know. NRI does not use modified hobby
kits for training, but the finest parts money can buy, pro-
fessionally and educationally applied.

OcToBER-NOVEMBER, 1968

... here’s how you get it with
unique NRI training at home

Ask any teacher, job counselor, engineer, technician
or prospective employer about the need for practical
application of theory in Electronics. He'll tell you
Electronics is as much a “hands-on” profession as
dentistry or chemistry. That’s how you learn at home
with NRI. You prove the theory you read in “bite-
size” texts, by actual experimentation with the type
of solid-state, transistor and tube circuits you'll find
on the job today — not hardware or hobby kits. You
introduce circuit defects, analyze results, discover
quickly the kind of trouble-shooting and design tech-
niques that will make you employable in Electronics.

Train with the leader— NR/

NRI lab equipment is designed from chassis up for
effective, fascinating training —not for entertain-
ment. The fact that end results are usable, quality
products is a bonus. In Communications, for example,
you build and analyze, stage by stage, your own 25-
watt phone/cw transmitter. It’s suitable for use on
the 80-meter amateur band, if you have an interest
in ham radio. In TV-Radio Servicing your practical
training gives you your choice of monochrome or color
TV sets. All training equipment is included in the low
tuition — you pay nothing extra. Discover for your-
self the ease, excitement and value of NRI training.
Mail postage-free card today for new NRI Catalog
. .. or use the coupon below. No obligation. No
salesman will call on you. NATIONAL RADIO
INSTITUTE, Washington, D.C. 20016.

APPROVED UNDER NEW GI BILL

If you have served since January 31, 1955, or are in service
now, check GI line on postage-free card or in coupon.

MAIL THIS COUPON If CAROD 1S GONE

NATIONAL RADIO INSTITUTE 5108

Washington, D.C. 20016

Please send me your new NRI Catalog. | understand
no salesmagp will call and there is no obligation.

|

1

|

L |
| |
% |

Name. Age.

} |
: Address . =
| City. State. Zip 1
| O Check for facts on new Gl Bill |
L ACCREOITED MEMBER NATIONAL HOME STUOY COUNCIL J

!
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Propagation
Forecast

B Take a gander at our listings for Asia.
With the closings of BBC Botswana, R.
Americas and R. Libertad, top SWL atten-
tion will now be focused on the Far East.
Our Far East Propagation Forecast predic-
tions are based on the best (and the most
interesting) DX available during any given
time period, which obviously involves many
factors in addition to mere signal strength
alone.

This forecast method can produce some
pretty weird looking predictions, as demon-
strated by the night choices (listeners’ time)
for Red Hot Asia. For example, at 0600-
0900 we have picked two such very widely
separated bands as 19 and 49 meters. Prob-

RADJD T'l.n" EJI.PERJ'M EN TFR P'R DPAGA '.I'I"DN

By C. M. Stanbury Il
October-November 1968

lem here is that the best and most interesting
stations will be on 49 meters, but their sig-
nals will often be so poor that on many days
they wili actually be “available” to only a
few North American listeners. Signals on the
19-meter band, on the other hand, will nor-
mally be strong, clear and available to all.
Meanwhile Latin American predictions
are deceptive. There appear to be only a few
minor changes but in fact night-time recep-
tion will be tremendously improved because
the noise level will have fallen off so dras-
tically. Also, African stations heard on 60,
49 and 41 meters will be from equatorial
countries instead of southern nations as was
the case several months ago.

el e p ,
: RS | Asm | MNM Ak ] e o
STANDARD | (except %l.’ ofthe | (5.0fthe SOUTH | LATIN
< TIME | MearEast) ‘Sahara) ~Sahara) | PACIFIC | AMERICA
00000300 | (19),25,(31) 31,041,493 | 41,49, (60¢) K 49,60
T e esilaite e
0300-0800 {25, (31), 41),49 | 9 :n (31-poor) 31 60 | 4360
_ 0600-0900 (13),19,(25),43 | 16,19 19 25,31,(60) | 31, 49, (60), (30)
03001200, | 16,19, 16,19 19 25 a8
1200-1500 19 16,19 25 (19-poor) | 19,25
s e | s - et T
1500-1800 | 15.15 1 (18),25,31 | 25,31,(808) | (18-poor) 3
1800-2100 16,19 25,31 25,31 16,19 49, 60,90
; ; B i L] ARl it : 2 0
- 2100-2400 16,90 - 25,31 - 41,60 118,25 (41w)]  49,60,90

To use the table put your finger on the region you want to hear and log. move your finger down until it
is alongside the local standard time at which you will be ||sfen|ng and lift your finger. Underneath your
pointing digit will be the shortwave band or bands that will give the best DX results. The time in the above
propagation prediction table is given in sfandard time at the listener's location which effectively compen-
sates for differences in propagation characteristics between the East and West Coasts of North America.

Abbreviations:
band listing,
brackets are given as second choices.
Broadcast Stations list.

w—Western North America and e—Fastern North America.
it means the band is only good for that part of the continent. The shortwave bands in
Refer to White's

When w or e follow a

Radio Log for World-Wide Shortwave

RaAp10-TV EXPERIMENTER
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8 Radio broadcasters once played a 1910 version of rock-
and-roll. A station about to go on the air would rock a
receiver dial to find a quiet spot on the band. Once a clear
frequency was found, the station would roll the transmitter
onto it and start broadcasting. The listener at home would
search out his favorite program like the ham circling a
rare DX station.

Today, the bands forgive no such free-swinging on the
frequencies. Broadcaster and policeman, ham and ship-
owner grip their channels with a try-and-budge-me fervor.
Their fear pervades every group that takes to the air to
communicate, broadcast, control, or relay. The reason?
Radio’s once seemingly unlimited spectrum is slipping
away.

What is the spectrum? Who owns it? Why is it van-
ishing? What happens on radio’s Doomsday, which nearly
occurred in Detroit, when police tried to call headquarters
but couldn’t get through? Or the time a boatman shouted
a distress call on an emergency frequency and raised no
one? What about the beleagured ham and CB operator
who daily fight a radio traffic jam? The answer to these
questions could begin with a simple technical reality:
the radio spectrum, like pure air and water, is not a limit-
less resource, (Continued overleaf)

OcranR-N_OVEMBEn, 1968
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The Struggle
That Will Strangle Radio

Top To Bottom. Nations of the world
define the radio spectrum according to the
chart of Fig. 1. It begins at 10 kHz, which is
in the area of the upper range of human
hearing. (An electrical signal at that fre-
quency emanating from a loudspeaker would
be heard by most people as a half-pitched
tone.) But transformed into an electromag-
netic wave and pumped from an antenna, it
travels at the speed of light. Range is poor,
however, since it takes higher frequencies to
launch the wave any appreciable distance. So
much for the spectrum’s bottom end.

At the pinnacle is 300 GHz. Here the
wave nudges the visible light region. But a

States is confronted with the foreboding
prospects that available frequencies in some
part of the spectrum are inadequate to sat-
isfy certain interests and goals. In simple
words, the demand has exceeded the supply

.” What he didn’t say is this: that the
struggle to fit more and more stations into
an already jammed spectrum will effectively
strangle radio.

Keeper Of The Spectrum. To see who
controls the dwindling supply, we look to the
ITU or International Telecommunications
Union. Consisting of about 130 countries,
its task is to carve up the radio spectrum
and decide how the portions are used. It
designates, for example, 2850-3025 kHz for
aeronautical mobile and reserves 150 MHz
for radionavigation satellites.

The ITU, however, does not dictate which

N ~ :E' ~N
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Fig. 1. The radio spectrum begins at 10 kHx and
300GHz goes beyond 300 GHz—300,000,000,000 Hz.

signal is useless long before it reaches 300
GHz. The earth’s atmosphere is a sponge
for frequencies much over 10 GHz. Energy
absorption is so great that fully two-thirds of
the spectrum’s total span is rendered im-
practical for communications. Only the
lower segment contains workable frequen-
cies. So the spectrum looks vast on paper,
but is mostly useless in practice.

Although the spectrum is strait-jacketed
by these limits, the same can’t be said for
services clamoring to get on it. Not only is
space at a premium, but it’s doled out in
special fashion. A TV station, for example,
needs an elephantine signal fully 6 MHz
wide. Even half that signal would gobble the
spectrum’s first three bands! If a radiotele-
type station must communicate with South
America, it needs a slot somewhere between
3 and 30 MHz. Otherwise the signal could
expire at the state line.

William Plummer, a government commu-
nicatigns expert, recently issued an ominous
warning on the spectrum’s condition. Said
he: “There is ample evidence that the United

country may use a particular frequency. It
merely determines function so the world uti-
lizes each band in similar fashion. It’s the
individual nation that does the actual parcel-
ling out of frequencies to the end user.

In the U.S., the pie is sliced up by two
agencies. For government stations, alloca-
tions are handled by the Director of Tele-
communications (who answers to the presi-
dent). Everything else—civilian, business,
industry—is assigned by the Federal Com-
munications Commission. The FCC follows
the mandate that the spectrum is a natural
resource, owned and used by the people
without charge.

And how we’ve used it! Fact is, few other
natural resources have been so thoroughly
developed for public safety, pleasure, and
profit. But a close scan through the spec-
trum’s several parts exposes foreboding
stresses and strains.

From VLF To EHF. International treaty
divides the spectrum into eight sections.
They’re handy divisions that pull the multi-
tude of frequencies into perspective in terms

Rap10-TV EXPERIMENTER
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THE RADIO SPECTRUM AT A GLANCE

Band

Typical Services

VLF

(Very Low Fre-
quency)
30 kHz and below

Radionavigation (beacon), maritime

LF

(Low Frequency)
30 kHz to 300 kHz

Aeronautical, maritime, radiolocation, radionavigation
(beacon)

MF

(Medium Fre-
quency)

300 kHz to 3000
kHz

AM broadcasting, amateur, disaster, industrial, distress
and calling, public safety, radio astronomy, maritime,
aeronautical

HEF

(High Frequency)
3 MHz to 30 MHz

International broadcasting and long-range communica-
tions, amateur, citizens band, standard frequency, CAP,
industrial, scientific and medical equipment, radio astron-
omy, public safety, aeronautical, facsimile, space re-
search, maritime

VHF

(Very High Fre-
quency)
30 MHz to 300 MHz

Television broadcasting, FM broadcasting, space telem-
etry, satellite, survival equipment, land mobile, public
safety, amateur, radioastronomy, amateur, aeronautical
mobile and navigation, maritime, meteorology

UHF

(Ultra High Fre-
quency)
300MHz to 3000
MHz

Television broadcasting, satellite, space research, radio-
sonde, radionavigation, radiolocation, land transporta-
tion, public safety, citizens band, aviation, industrial,
amateur

SHF

(Super High Fre-
quency)
3 GHz to 30 GHz

Communications satellite, weather satellite, radionaviga-
tion satellite, television pickup, radar, amateur, radio-
navigation, radio astronomy, space research

EHF

(Extremely High
Frequency)
30 GHz to 300 GHz

Space research, radio astronomy, radiolocation, amateur,
experimental

Fig. 2. As hams, CBers or SWLs we are concerned with only a portion of the radio spectrum.
A look at the total spectrum will indicate the extent to which all usable bands are crowded.

of performance and practical use. As you
can see from Fig. 2, the sections carry a
myriad of services intimately tied to our
daily lives; from radio and TV broadcasting,
communications and public-safety agencies,
to space research, shortwave, and industry.
Sharing the bands are countless military sta-
tions that carry the traffic of national secu-
rity. To get a grip on the vanishing spec-
trum, let’s examine those eight divisions in
some detail.

VLF. This is radio’s basement. VLF can

OcToBER-NOVEMBER, 1968

lay down a blanket of radio waves that sat-
urates vast areas. It travels almost com-
pletely by earth-hugging ground waves—
reliable signals that resist changing band
conditions. The penetrating ability of VLF
even allows communications with subma-
rines below the surface of the water. VLF is
mainly used for long-distance communi-
cations by on-off keying and navigation
systems.

The flaw in VLF is bandwidth. Since the
whole band is merely 20 kHz wide (running

WAL amgricanradiohictan, oo
- IfalaViiaraVanl

67



www.americanradiohistory.com

The Struggle ’
That Will Strangle Radio

from 10 kHz to 30 kHz), precious few sig-
nals can occupy it in any given region at the
same time. As few as four voice channels on
VLF would begin to crowd its edges.

LF. As the twin of VLF, the Low Fre-
quency band shares similar qualities. Good
ground waves makes LF useful for naviga-
tion (where signals can be extremely nar-
row). With additional room on the spectrum
(a total of 270 kHz), some voice operation
starts to appear. But though LF has long
been the beacon band, bristling growth in
shipping and air transport has nearly ex-
hausted its usefulness. It’s been just about
abandoned in favor of more sophisticated
navigation systems on higher bands.

MF. The Medium Frequency band is
best known for standard AM broadcasting.
Growth in this industry has been so vigorous
that frequency allocations for nearly every
town are now taken. Before World War 11,
there were less than 1000 broadcast stations;
today, the number of AM broadcasters is
heading toward 5000:

It’s a mammoth job just fitting these sta-
tions checkerboard fashion over the country
without mutual interference. Stations often
operate with coniplex antenna patterns to
keep signals strong in some areas, curbed in
others. Some stations reduce power at night
to limit long-ranging waves, while daytimers
close down completely. Broadcasting is big-
ger in every respect, except in its band.

The remainder of MF, just above the
broadcasters, is also feeling a pinch.
LORAN, the Long Range Navigation system
that guides coastal and oceanic craft, is
squeezed into this corner of the spectrum.
Above it is the marine band on 2 to 3 MHz
with channels for pleasure and commercial
boats. With an estimated eight million boat
owners, conditions on the band are often
chaotic. At the outset of World War II there
were about 4000 licensed stations in the ma-
rine band; today the count exceeds 100,000.
Crowding on the marine band has grown to
such critical proportions that a second ma-
rine band had to be created on 156 MHz.

HF. As the most dramatic performer of
them all, High Frequency lures a staggering
number of stations into the 3- to 30-MHz
band. The special attraction is long-distance
transmission through the ionosphere. As
hams know, the HF signal is easily sent

skipping around the world on puny power.
And the five most popular ham bands—80,
40, 20, 15, and 10 Meters—dot the HF
band. Thing is, hams have plenty of com-
pany. Since an army of other stations takes
the free ride through the ionosphere, the HF
band is rapidly reaching a saturation point.

One HF troublespot is international broad-
casting by about 5000 shortwave stations.
Though governments of the world agree on
certain shortwave bands (near 6, 7, 9, 11,
15, and 21 MHz), activity in the bands is
frenetic. The global broadcasters aren’t as-
signed specific frequencies, so it's common
to hear two stations transmitting on one
channel. Or they wash over each other be-
cause of too close spacing.

The problem was acute enough when the
air was filled with powerful signals of such
giants as Voice of America, Radio Moscow,
and the BBC (which can pour out 500 hours
of programs a week from some 40 transmit-
ters). Today, the emerging nations of Africa
and Asia are adding their voices to the din.

HF is also the medium for overseas com-
munications outfits that carry a huge volume
of message traffic, data, and press services.
Their powerful rigs and rhombic antennas
fire potent signals to every corner of the
globe. To foil changing ionospheric condi-
tions, they flit among dozens of HF frequen-
cies. Ships and aviation are also handed
chunks of HF to satisfy long-range commu-

(Continued on page 115)
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Fig. 3. Here's the crowded VHF band all
stacked up—it’s as crowded as it looks.
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DATA INSTRUMENTS DIVISION
MODEL 555
Lab-Grade Oscilloscope

B When we first heard about Data Instru-
ments’ 555 scope, we thought someone was
pulling our leg. Though the info at hand
specifically stated that the 555 was a general-
purpose scope, the specs suggested that it
was lab grade—and for only $284. Also, the
555 looked every inch a lab scope, having a
calibrated vertical-input attenuator, cali-
brated time base, and adjustable triggering
level. The big question: exactly what is the
5557

Data Instruments’ 555 proves to be a hy-
brid. Most of its circuits are solid-state, yet
the vertical-input preamplifier and vertical-
and horizontal-output stages use tubes. Ex-
tensive use of subassemblies results in a 5-in.
scope that’s only slightly larger and heavier
than a typical 3-in. job.

These PC subassemblies are unusual in
that the location of every single component
is clearly marked. Also, all calibration po-
tentiometers are clearly indicated. This is
one piece of solid-state gear no technician
will have trouble servicing or adjusting.

" A coax connector feeds the vertical input,
and the vertical attenuator is calibrated di-
rectly in volts/cm—the actual steps being
0.02, 0.05, 0.1, 0.2, 0.5, 1, 2, 5, and 10
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V/cm. A separate control allows the vertical
gain to be adjusted continuously.

The time base is calibrated directly in cm/
sec from 1 us/cm to 1 s/cm. There is also a
variable time base control, and a calibrated
5X horizontal expansion.

Oné control allows the time base to be
triggered with either positive or negative sig-
nal slopes from the power line, an internal
signal, or an external source. There is also
provision for an external horizontal input.
A trigger level control allows the time base
to be triggered on virtually any part of the
input signal. Trigger stability and DC bal-
ance controls are also on the front panel, as
well as a three-step voltage calibrator (5,
0.5 and 0.05 P-P volts).

While the scope is made in Japan and
internal hardware is of the metric variety,
the front panel has a standard bezel which
accepts American graticules, CRT hoods,
and camera mounts.

Test Traces. Actual performance was sur-
prisingly good, particularly in view of the
555’s price tag of $284. The vertical band-
width is rated for a —3 dB response from
DC to 7 MHz and this checked right on the
button. The horizontal response was also
within —3 dB from 2 Hz to 200 kHz.

Both the vertical calibration accuracy and
the time base accuracy are rated at 5% . The
internal voltage calibrator is rated at 3%.
While the scope met these specifications ex-
actly, we found it extremely easy to bring
the accuracy within 1 to 3% (and we can’t

CRT SHIELD

HORTZONTAL

QUTPUT TUBE

SUBASSEMBLIES [ VERTICAL ATTENUATOR

A uhf coax connector feeds vertical input of
scope. Full-length CRT shield results in an
absolutely hum-free trace. Note PC boards,

POWER
TRANSFORMER
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see why the scope isn’t calibrated to this
higher accuracy). T

The overall CRT linearity was superb, far
exceeding the performance we have seen on
lab scopes priced as high as $1000. Astigma-
tism adjustment was excellent, and the CRT
trace could be made razor sharp over the
entire screen except for 1 cm at the extreme
left side where it was only acceptably sharp.

Naturally, at the 555°s very low price (for
a lab scope) there are bound to be a few
drawbacks. The graticule illumination is not
even, the lower left side being somewhat
darker than the rest. While this isn’t partic-
ularly noticeable in general use, it does show
up in photos of the CRT. We solved the
problem by replacing the graticule with an
American model. Also, the tilt bracket on
the bottom of the scope is too big. The
bracket puts excess pressure on the plastic
support—so much so that the support
snapped the first time we used the tilt. Rem-
edy here is to reduce the size of the tilt
bracket.

Finally, and this is no fault of the instru-
ment, there are no delay lines included that
would allow the time base to be triggered
before the CRT trace begins. However, de-
lay lines would add at least $100 to the price,
and they are really not necessary unless
you're particularly interested in examining
the leading edge of a pulse waveform.

Internal Construction. While the sub-
assemblies in this scope are not supported
even as well as assemblies found in kit oscil-
loscopes, several months’ hard use has not
produced any deficiencies in operation. In
fact, this has been one of the most trouble-
free scopes we have used.

The PC assemblies use a medium-weight
epoxy board, and the boards are positioned
for good air flow. Because there are only
three tubes in addition to the CRT, there is
very little heat dissipation and we experi-
enced no instability due to thermal effects.
All internal adjustments for calibration, in-
cluding the vertical-attenuator frequency-
compensating trimmers, are specifically ori-
ented for easy adjustment—none are buried
under other components,

Summing Up. The front-panel controls
have one of the best arrangements we have
run across in lab scopes and are self explana-
tory. The three main controls—vertical gain,

Built-in voltage calibrator produces square
wave of approximately 1 kHz. This allows you
to adjust low-capacity probes in a jiff.

triggering, and time base—are grouped in a
line and are the only controls which are
generally used once the scope is set up. In
effect, the 555 is a student’s scope from
the standpoint of efficiency and ease of
operation.

We found the model 555 oscilloscope per-
formed, at the very least, exactly as de-
scribed, and that it can easily be calibrated
to better than the specified 5% accuracy.
We would recommend it particularly for
students, as well as experimenters, techni-
cians, and production labs. It is especially
attractive for schools trying to equip science
labs on shoestring budgets. We rate it an
outstanding buy in test equipment. The 555
comes equipped with a 10X low-capacity
probe and an input-jack adapter.

For additional information write to Data
Instruments Div., Dept. TEC, 7300 Cres-
cent Blvd., Pennsauken, N.J. 08110. ]

a2 - P

PC boards in 555 are mapped on foil side
to show circuit functions, transistor termi-
nals, and even test voltages for servicing.
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B This simple magnetic audio generator will do

things that a sophisticated electronic generator won’t
do half as easily. It can hoot like an owl . . . wail
like a banshee . . . sound an air-raid warning . . .
drive stray dogs away. It’s great for making piercing
squeals. And for more serious experimental applica-
tions it also provides continuous audio frequencies
all the way from near-DC to inaudible highs.

To be sure, the Screamer will never replace con-
ventional, wholly electronic audio generators with
their undistorted sine wave signals. Still, a Screamer
made from junk-box parts can provide surprisingly
clean waveforms that are quite acceptable for many
audio or electronic applications.

Perhaps the best reason for building this generator
is for its unique entertainment value. Just about
everyone has heard squeals and howls emanate from
an on-the-fritz radio; even electronically unsophisti-
cated people aren’t surprised to hear strange sounds
issue from conventional electronic devices. On the
other hand, this howler produces a very different re-
action. Anyone who personally operates the manually
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SWINGING
SCREAMER

cranked version of the Screamer is bound
to be fascinated and mystified by the spooky
sounds that this deceptively simple device
can create.

How It Works. Basically, the Screamer
involves nothing more than modulation of
the magnetic field of a permanent magnet
by means of the teeth of a rotating iron gear.
The faster the gear turns, the higher the
audio frequency generated.

A simple coil picks up these magnetic dis-
turbances and feeds the signals to an audio
amplifier which can be part of a tape re-
corder, a receiver, or a record player system.
Our illustrations also show a step-up trans-
former. This is not usually needed to pro-
duce audible sounds, but you may have to
add it to obtain sufficient signal strength to
activate some oscilloscopes if you want to
observe the audio waveforms.

When used for audio test purposes, the
gear should be driven by means of a variable
speed motor that can maintain a sustained
signal at any set frequency. A motor is not
needed for the odd-ball experiments which
are conducted far more easily if a relatively
simple hand-crank drive is substituted.

Induction Magnet. Construction of the
Screamer is substantially simplified if an
alnico bar or cylinder magnet is available.
This should be at least 14 in. in length and
up to ¥2 in. in diameter.

If such a magnet proves hard to come by,
a wholly satisfactory alternative is to make
a cylinder magnet from a length of soft iron
rod.

To do so, cut an iron rod (about 3% in.
dia) to a length of 23% in. and file two flat
surfaces on one end of the rod as shown in
the illustrations. Buy two magnetic cup-
board-door catches and remove the ceramic
magnets and their metal pole plates. Look
for catches in which the pole plates measure
7 x % in.; these plates and the ceramic
piece between them should have a hole
already drilled through their centers.

Drill a hole through the flat surfaces of
the iron rod so that the magnet sandwiches
can be fastened on either side by means of
a brass bolt. Also, use the same bolt to attach
an angle-iron mounting bracket.

Make certain that like poles of the ce-
ramic magnets contact the iron bar by first

" 23"

" _IRON ROD
~ N
S| @ ’ 4 014,
N ~ FIBER WASHERS
G2 )2

A" LONG FLATS | | :

CERAMIC MAGNETS — N

ANGLE IRON
MOUNT

e

Permanent bar magnet can be made by bolt-
ing 2 ceramic magnets to flats filed at one
end of iron rod. Like poles face one another.

testing the magnets to see which plate sur-
faces repulse each other. By virtue of in-
duced magnetism, the bar should now be
a strong permanent magnet.

Coil Construction. Coil specifications are
not at all critical. Actually, all you need do
is to wrap about 50 turns of black-insulated
bell wire around the remaining portion of
the, iron rod to obtain good pickup of the
signal. But very little extra effort is required
to make a more sensitive and better-looking
coil.

Cut two 1%4-in. dia fiber washers from
stiff cardboard or, preferably, from Y-in.
thick masonite. Make the center holes just
large enough so that washers can be forced
onto the rod for tight fits. Space the washers
1 in. apart and cement in place with Duco
cement or a similar adhesive. Be sure to

=X \
T\ PIN HOLE
— SLEEVE

PIN

, “SHAFT
¥ FiLev
BOLT 34
o ! GEAR
i Y 2-3" DIA.
E
~--lot- — SLEEVE
1" T’ - PIN HOLE
I o & o \
P N

*Gear assembly is mounted in U-bracket made
from 2 angle irons. Gear and belt pulley
should spin freely on the stationary shaft.
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Overall layout of Swinging
Screamer is shown at right.
Any kind of variable speed
motor can be used to spin
gear to generate a wide
range of audio frequencies,
Audio transformer is optional,
but be sure to adjust magnet/
coil sensing element for best
position (highest output) be-
fore actually mounting it on
plywood base next to gear.

leave about %s in. of bar pro-
truding beyond the washer
at the end of the rod.

Wind the coil neatly, lay-
er upon layer, using enamel-
coated magnet wire (or bell
wire if the preferred magnet
wire is not available). A layer
of thin paper or self-adhesive paper masking
tape wrapped over each layer of wire will
help produce a more evenly wound coil. Use
any gauge magnet wire from #18 to #24
that may be available (the author used 250
turns of #20 wire). Wrap plastic electrical
tape over the final layer of wire to make a
secure and neat job.

Gear Assembly. Don’t attempt to find an
exact match for the gear shown in the illus-
trations, since this one came from the au-
thor’s junk box. In general, here’s what to
look for.

The gear must be made of iron—not brass
or aluminum. It should be fairly thick (about
14 in. is good) and have teeth that are not
excessively flat at the tops. The gear can be

2 . C. .t e

Large gear is used as transducer, while small
gear serves as handy belt pulliey. Note
sleeves supporting pulley and rubber pad.
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of most any diameter, though it should be
at least 2 in. across to permit use of speed-
changing pulleys (more about this later).
Avoid gears having excessively fine teeth.
On the other hand, the more teeth your gear
has, the lower the motor drive speed re-
quired to attain any desired frequency level.

As a rough guide in selecting a satisfac-
tory gear, these are the specifications shown
in the illustrations: diameter, 2%4 in.; thick-
ness, Y4 in.; number of teeth, 70. Attached
to the large gear is a smaller gear 3 in. in
diameter. This serves as a convenient pulley
for the drive belt. If a similar double gear
can’t be found, improvise a pulley that can
be attached to the gear you select. For ex-
ample, try removing one flange from a spool
used to contain surgical adhesive tape; bolt
the other flange to the gear and use the
center tube as a pulley.

Mounting the gear is about the most crit-
ical part of the entire construction job; it is
not difficult, but it must be done carefully.
The gear must spin as smoothly as possible,
without noticeable wobble, for two reasons.
Excessive wobble will cause the gear to
bang against the magnet rod which must be
positioned very close to the gear. The wob-
ble will also create spurious signals that will
greatly distort the audio frequencies gener-
ated. (Continued overleaf)
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If the gear is attached to the supporting
shaft, two wobble-free bearings must be de-
vised. A far easier way to solve the problem
is to use a stationary shaft which the gear
can spin on freely.

Obtain a metal rod that fits the gear axle
hole as snugly as possible without binding.
Cut the shaft to size after making the sup-
porting U-bracket from two angle irons. If
you have access to a metal turning lathe,
turn both ends of the shaft down to form
pins about %6 in. to ¥ in. in diameter. Lack-
ing a suitable lathe, cut the rod just long
enough to fit snugly between the arms of the
U-bracket and then drill holes about 3% in.
deep in each end.

Pick a drill of such size that you can ham-
mer a large nail (spike) tightly into each
hole. Cut the spikes off, leaving short mount-
ing pins on each end of the rod. Alterna-
tively, if the angle irons used to make the
bracket are wide enough, drill holes large
enough to take the full diameter of the gear
shaft.

Cut a piece of metal tubing just long
enough to slip onto the lower section of the
shaft to support the gear at a convenient
height between the bracket arms. Another
length of tubing above the gear keeps the
gear from bouncing up and down.

To make the U-bracket, cut down one
side of each 3 in. angle iron as shown. The
short arms are bolted together with a bolt
and wing nut. This two-piece U-bracket fa-
cilitates assembly of the gear unit and also
permits easy disassembly if pulley wheels of
other diameters are used to step up the gear’s
rpm.

Grease or oil the shaft to
make the gear turn smoothly.
This done, screw the U-
bracket onto a plywood panel
as shown. A piece of flat
rubber under the bracket will
dampen vibrations and re-
duce noise.

Sensor . Position. Before
mounting the magnet/coil
sensing element to the ply-

Additional pulleys made from
plywood and masonite discs
can be attached to transducer
gear to attain different speeds.

!
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Magnet/coil sensor works best if placed at
angle to gear. Pole almost touches gear.

wood base, determine the best position by
checking the intensity of the sound pro-
duced. The end of the bar magnet must be
very close to the gear. A head-on, perpen-
dicular positioning of the magnet end may
not give the strongest signal. Try angling the
magnet slightly as shown in the illustrations.

When the best position is found, mount
onto the plywood base with only one screw
in the end hole of the angle-iron support to
permit swivelling of the sensor during final
adjustments.

Step-up Transformer. You may obtain
an entirely adequate signal by simply cou-
pling the sensor leads directly to the micro-
phone input of your audio amplifier. If not,
try adding just about any audio transformer
you find in your junk box. An old output
transformer having an 8-ohm secondary and
a 5000- to 8000-ochm primary works well.

Connect the magnet/coil wires to the low-
impedance (i.e., secondary) leads of the
transformer, and the audio amplifier or os-
cilloscope to the high-impedance side (this
is now the secondary).

RaD10-TV EXPERIMENTER
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Manual drive system such as shop drill is pref-
erable if strange sound effects are desired.

Drive Motor. To obtain good signals
for general audio experimentation, the gear
should be driven by a variable-speed motor.
A low-voltage DC motor equipped with a
rheostat to control the speed is ideal. (The
author drives his generator with a variable-
speed AC motor intended for mixing chem-
ical solutions.)

The motor should be provided with a
chuck so that various sizes of pulley wheels
can be attached. You may have to use a
fairly large pulley on the motor to generate
very high-frequency sounds. A round rubber
belt of the type used in tape recorders (ob-
tained from a radio supply store) makes an
excellent drive belt. A belt having a 15-in.
circumference. is about right.

Incidentally, if your motor shaft is free
of wobble, you can attach the gear directly
to the motor and forget about making the
gear assembly described earlier. However,
if the motor shaft does not run true, the
sound will be badly distorted.

Frequency Measurements. The best
way to check the frequency of any audio
signal being generated is with the aid of a
calibrated oscilloscope. But if a scope is not
available, some rough approximations can
be obtained by other means.

A stroboscope can be used to determine
the gear’s rpm and the frequency can be
calculated by multiplying the gear speed
(revolutions per second) by the number of
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teeth on the gear. For example, if the gear
has 70 teeth, and is turning at a speed of
224 rpm or about 3.74 revolutions per sec-
ond, the frequency is about 262 Hz or very
close to middle C. If the gear had twice the
number of teeth, it would have to turn only
half as fast to provide the same frequency.

For very rough approximations, you can
compare the generated sounds with a good
musical pitch pipe. .

Manval Drive. In lieu of the motor drive
you can use a hand-cranked pulley system
to drive the gear. It's virtually impossible to
maintain a steady frequency by this means,
but as an entertaining noise maker this sim-
ple and inexpensive system can’t be beat. It’s
well worth trying even if a motor is used for
more serious work.

If you make a pulley wheel about 6 in. in
diameter, attach a handle, and use this with
a belt drive to turn a gear pulley %2 in. in
diameter, you can spin the gear at a speed
of about 22 rps (this assumes that you turn
the large pulley at a speed of 2 rps.) This
would give you a frequency limit of about
1540 Hz when using a gear with 70 teeth.

A better hand drive can be had with a
small shop drill by simply attaching a small
pulley that can be made from a Y2-in. thick
plywood disc sandwiched between two
slightly larger discs cut from masonite. The
drill gearing will provide higher speeds with
less effort.

When the drill handle is given a series of
short flicks, the intermittent low-pitch
sounds are remarkably like those of a hoot
owl. Faster turning at varying speeds will
produce wails like air-raid sirens or those
spooky, unearthly sounds associated with
outer-space  science fiction. The same
sounds, played at relatively low volume, Te-
semble wind storms. It’s obvious that the
device could be very handy as a sound ef-
fects machine for use in amateur theatrical
productions.

Howloween Fund. The trick-or-treaters
in your family won't fail to see the obvious
prank potentials of the Screamer when the
next Halloween rolls around. It will be easy
enough to set up the rig to startle visitors at
your own home. But your own small fry will
probably want a portable unit they can carry
around the neighborhood.

A hand-cranked Screamer equipped with
a battery-operated amplifier and speaker,
housed in a portable box, may turn the trick.
It's worth a try—provided your neighbors
have a sense of humor and won’t scream! ®
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PHILATELIA

By Don Jensen

B Maybe you figured stamp collecting was
kid stuff—you know, like steaming scraps of
carmine and ultramarine stickem from old
envelopes, sorting stamps by country and
hinging them in leather-bound albums. If s0,
youre as out of date as Uncle Hiram’s
knickers.

The trend today in the ancient hobby of
philately is topical collecting. Now, enthu-
siasts specialize in stamps picturing some
specific theme, such as flowers, birds, trans-
portation . . . or radio.

No, we’re not trying to convert you.
Chances are if you’ve been bitten by the DX
bug, you’d rather fight than switch. But many
SWLs have found they can double their fun
by collecting postage stamps with radio or
electronic themes as a supplement to their
shortwave listening hobby. Take a good look
at the stamp on your next QSL card. You
just may find a surprise bonus stuck up there
in the corner.

Your collection of radio philatelia can be
as broad or as narrow as you wish. Since
the early 1920s, scores of countries have
issued stamps showing almost every aspect
of electronics. Some honor broadcasting pio-
neers or scientists whose discoveries made
electronics history. Others commemorate an-
niversaries of radio milestones, the establish-
ment of a country’s first station or admission
to the International Telecommunications
Union. To DXers, perhaps the most inter-
esting are those that show actual shortwave
stations.

As a starting point for your collection,
how about the 5¢ Voice of America stamp,
issued by our government in February to
mark the 25th anniversary of the nation’s
radio voice to the world? Your post office
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This 1360 Saudi Arabian series cele-
brates the development of telecom-
munications in -hat easterm country.

Radio Japen was fouadad in 1935, when its
governmen- was emdarked on its expansion-
ist East As an Co-Prozperity moves. Twenty-
five years ater, in June 1960, Japan issued
this 10 yer, rose-carmine anniversary stamp
showing R. Japan’s waves encirding the earth.

Radio amateurs got o
boest when the U.S. Post
Office printed this stamp
severanl years ago. It
shcws an oscilloscope
dissley and o radio’dial.
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Though better known for
roulette than radio, Mon-
aco issued a series' of
multicolored stamps in
December 1951 honoring
Radio Monte Carlo. The
shortwave station’s tow-
er rises from the moun-
tains behind the play-
ground of the Roman Sea.

SYNOW,?
i

g West Germany’s Berlin hosted

BERLIN the Funkausstellung 1963, a
radio exhibition, and issved

this blue, ultramarine, and

gray 20-pfennig stamp. The

city’s symbol, the Berlin bear,

beckons visitors to the exhibit.
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On March 13, 1959, Russia issued
two stamps to mark the 100tk an-
niversary of the birth of Papov,
the scientist they credit with dis-
covering the principles of radio.

The multicolored 60-kopek ssamp
shows the famed trellis tower ra-
diating the word peace in five lan-
guages. The graceful tower was
built in 1922 for Moscow’s first
station, a 12-kW transmitter said
then to be the most powerfal in
the world. Today it's used fo- TV.
The use of Popov’'s wireless for
rescue work at sea is shown im the
black, brown, and blue-gray 40-
kopek issue. The stamp depicts
the rescue of some shipwrezked
Czarist Russian fishermen in 1900.

The Comores, a group of French islands off the east
coast of Africa, printed a pair of stamps in December
1960 to commemorate the opening of the Radio-
diffusion Television Francaise station at Dzooudzi.
The 20-franc stamp shows a view of Dzaoudzi and
radio symbols (antenna, coil, and ground). The 25-
franc issue lists this rare DX station’s shortwave fre-
quencies and French language identification slogan.

A four-stamp block of
M Voice of America 5¢
stumps issued by the U.S.
# in the early part of 1968.
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www.americanradiohistory.com

Strange as it seems,
Communist Rumania
issund this 40-bani
stamp fora U.5. space
f communications de-

velopment, the satel-
fite that on Aug. 19,
b 1964 first reloyed
television progroms
of the Olympic Games

ocross the Pacific from
Tokye, The purple
stamp also shows tele-
vision anteénnas and
the five interlinked
rings that symbolize
% the world Clympics.

might still have a few of these on hand. If
not, write to the Philatelic Section of the
Post Office Department, Washington, D.C.
and ask for an order blank. If the stamp is
still listed, you can have it for 5¢ a copy.
The inauguration of the BBC’s relay sta-
tion on tiny Ascension Island was the occa-
sion for the issuance of a special commem-
orative in 1966. Europe’s original swinging
pop-music station, Radio Luxembourg, is
depicted on a dark lilac, 3-franc stamp is-

Though wsuvally used
for telecommunica-
tions work, the trans-
mitter at Bridgetown,
Barbodes, on occa-
tions is used for
broadcosts of cricket
matches and horse
races to the more re-
mote Caribbean is-
lands. A mop of the
island and the sta.
tion's wireless mast,
along with a portrait
of King George VI,
ore shown on this
%1.20, alive and cor-
mine colored stamp
issued in"May 1950

sued in August 1953. A vyear earlier, Iran
printed a 10-rial stamp on the 30th anni-
versary of the introduction of radio broad-
casting to that country. !
Among the older issues are Guatemala’s,
marking the beginning of radio-telegraphy in
Central America, and a 9¢ green, commem-
orating Marconi’s first transatlantic radio
message, printed by Newfoundland when
that Canadian province still had its own
postal service. Both stamps are over 40
, years old and are rare.

e g These stamps, plus the
Catalog Year others shown and listed, will
Country No. Stamp Theme Issued E get your Collectlohﬂ off to a
$ good start. An hour or so
Argentina 824 ITU Radio Conference 154 : spent studying one of the
Brazil 790 Inter-American Radio Conference 1945 : standard stamp catalogs will
Brazil 1105 Modern antenna at Brasilia 1960 = give you many more to look
Bulgaria 769 Radio towers 1947 £ for. "Of course, your local
Bulgaria 1239 Transmitting tower 1959 ¢ ) deal ’ F 1
Cameroons 463 VHF relay station at Edea 1963 | stamp dealer can offer a lot
Czechoslovakia 1214 Antenna 1958 | of help, too.
Bominican gepug:ic gﬁg &orgmunications emblem %ggg One final tip — mounted
ominican Republic odern communication system i
Falkland Isiands 144 50th Anniversary of station VPC 1962 a"g e i LS itamﬁ
Rhodesia/Nyasaland 20 VHF antenna mast 1959 — ectlc_)n makes a greal wa
France 534 Radios for the Blind Fund 1938 decoration in your DX den.
Germany 1567 Radio station at Nikolassee 1952
z‘londuras g%g Radio station broad %929
apan Anniversary of broadcastingin Japan 1950 .
Korea 359 10th Anniversary of admission to ITU 1962 One sure way to build a spe-
Malagasy 530 Aerials at Tananarive 1963 cialized stamp collection is to
Paraguay 1019 Antenna—Progress series 1961 enlist the aid of a local or
Poland 676 Radio tower 1949 mail order stamp dealer. The
Russia 1456 Radio Day 1949 stamps listed in our table are
Sweden 441 Modern design radio tower 1953 inexpensive and offer a good
Taiwan 483 Microwave antenna 1961 start, When purchasing stamps
Tunisia 714 Radio antenna tower 1962 it's I:.:esi fo refer to them b
United Arab Republic 689 Radio communications 1959 heir *Mink World W‘dy
Vietnam 35 1st Anniversary of admission to ITU 1952 UGty inkus — Wor tae
................ i Stamp Catalogue” number.
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8 Everyone might all be riding around
today in electric automobiles if only Thomas
Edison had been smart enough to put some
air, into the storage battery he invented way
back in 1903. Now Edison’s oversight has
been corrected. .General Telephone & Elec-
tronics scientists have given the out-moded
Edison cell a new breath of life by convert-
ing it into an “air breathing” battery.

The Edison cell, also called a nickel-
iron-alkaline battery, consists of perforated
nickel-plated steel tubes having alternate
layers of pure nickel and nickel hydroxide.
The negative element is comprised of a grid
containing granulated iron oxide. The elec-
trolyte is a strong solution of potassium
hydroxide with some lithium hydroxide
added as catalyst. This battery is durable
and lightweight, but has one serious short-
coming: a lower current capacity than the
more popular lead-acid battery.

Breath of Life. The new GT&E battery
utilizes a porous iron anode and air-de-
polarized cathodes. The air cathode is an
oxygen (air) permeable hydrophobic struc-
ture supported on a nickel grid containing
(Continued on page 118)

Here are Dr. Frederick P. Kober {left) and
Melvin Yarish, developers of the new bat-
tery that gave Edison the air. The experi
mental iron-air cell they are examining
may put the *go” in the electric cars.

OcToBER-NOVEMBER, 1968
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A LIGHT MIKE STAND

¢ Makes no matter whether you are a pro or
amateur tape recordist you'll always have need
e for a clip-on mike stand. To make one quickly
just snap out the electrical works from the rear
of a socket on a clip-on photoflood holder. Slip
: the mike into the empty socket shell—a few
gt ; .| wraps of tape will give the mike a snug fit.

AN LRl e —H. Bram

GIVE A KNOB A JOB

® About the toughest job during alignment is
turning threaded shafts on slug-tuned coils.
Make the job easier on yourself by slipping a
solderless connector on the shaft and twisting
tight. These connectors are available at the
hardware counter in five-and-dimes. A drop of
epoxy will make the 'knob stick forever on
shafts that need frequent twisting.

—Jack Cass

PUTTING THE SOUEEZE ON SHOCK
¢ Give your VOM<or VTVM a cushion to rest

on. Add rubber feet to your test gear's case
and avoid the bangs and vibrations that shatter
the meter’s jewels. Squeeze some liquid rubber
cement (GE's RTV cement will do fine) on the
corners of the case. Snip off pointed ends after
the cement hardens.

—Al Wise

DIOGENES AND JACK
® |f you want to find an honest man or do
emergency work on your car at night—plan
ahead. Replace the cable that comes with your
auto hand spotlight with a coiled mike cord.
Put a phone plug at the end of the cord and
install three fused phone jacks under your
hood, on the dash and in the trunk. Make a
patch cord for extra length to reach another car.
—M. Lincoln

\ ® Send your Imagineering Design Tips with full details and a photo or drawing to Radio-TV Ex-
perimenter, 229 Park Ave. South, New York, N.Y. 10003. The top ideas selected by the editors
will win $10.00. Entries become the property of Radio-TV Experimenter and can't be returned,
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By Joe Gronk

Marjorie Conners,
caseworker in Buffalo,
N.Y., shows video-
taped replay of
2V/,-year-old Amy
to Mr. and Mrs.
Joseph Garrett. The
Garretts subsequently
adopted Amy in
first use of video-
tape to expedite
interstate adoption.

opells
Happiness

OcroBer-NOVEMBER, 1968

Here's the inside scoop
on how TV’s eye
serves as a godfather
and not as Big .Brother!

‘W Little Amy, a 2V2-year-old girl from

Wilmington, Delaware, has a real home
now, thanks in part to videotape recording,
television’s familiar instant replay. Amy’s
new parents, Mr. and Mrs. Joseph Garrett
of Buffalo, N.Y., adopted her after first see-
ing her tiny form as a television picture
played back from a videotape recording
(VTR). This unique experiment in human
relations is the first adoption to be facilitated
by the use of videotape recording, according
to Norman W. Paget, executive director of
the Children’s Aid Society of Erie County
in Buffalo.

Paget arranged for Amy to be videotaped
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VIR Spels Happiness

on an Ampex VR-6000 portable closed cir-
cuit videotape recorder by the Children’s
Bureau of Delaware in Wilmington. After
the initial recording was completed, the
tape was shipped to Buffalo for replay on a
similar machine and viewing by the Garretts
onaTV set.

Mrs. Garrett said: “When our social
worker showed us the tape of Amy, we felt
that we knew her. We were more relaxed
about going to see her. And when we actu-
ally met her, we loved her immediately and

Little girl who stole the show—and stole her way into the hearts of Mr. and Mrs.
Joseph Garrett of Buffalo, N.Y.—is Amy, whose likeness above 5 what the Garretts
saw when they watched special videotape replay arranged by Children’s Aid Society
of Erie County, N.Y. Garretts later adopted Amy after meeting the child in person.

wanted to take her home then and there.

The taping project, pioneered by Paget, is
a part of a program to facilitate adoption of
hard to place children through Adoption
Resources Exchange of North America
(ARENA), a nationwide clearing house for
adoption agencies. ARENA is an arm of the
Child Welfare League of America.

A videotape recorder, used with a televi-
sion camera and television receiver, records
images and sound on magnetic videotape
for instant or delayed playback as a televi-
sion picture. The tape may be replayed
countless times or erased and used to record
new information. But one thing that cannot
be erased is that imperceptible tug on one’s
heart that only a lonely child can make, W

Going home are Mr. and Mrs. Jo-
seph Garrett, daughter Angela, 5,
and newly adopted Amy, 2V, shown
here as they leave adoption agency
for family’s residence in Buffalo.
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If doin’ 70 on the ol’ freeway
can’t keep you from being bored,
take a gander at this cozy setup
and start taping those blues away

¢ 3
S

.
PO RE R

ovin'
ecorder

By Frank Deems

® Here is a simple accessory you can build
in one evening to extend the usefulness of
your portable tape recorder. It'll transform
any battery-powered unit into a Rovin’ Re-
corder for your car, and a Rovin’ Recorder
can very well prove one of the handiest de-
vices you’ve ever owned.

Hams and CBers will find this accessory
useful for keeping notes to be written later
in their log books. Businessmen can dictate
letters; public speakers can organize speech
notes. Housewives can complete their shop-
ping lists or leave messages for the car’s next
driver. The uses are endless!

Your Own Rig. A special bracket for the
recorder is the answer. The bracket must be
designed to fit the requirements of your re-
corder and your car, but the unit shown in
our photos can be considered typical of the
many cassette models available.

Though dimensions and construction de-
tails will differ from one bracket to another,
keep in mind when building the bracket
that it must hold the recorder securely, and
in a position where it may be conveniently
operated by the driver. This can be accom-
plished by mounting the bracket on the

OcToBER-NOVEMBER, 1968

transmission hump of the car and using suit-
able cables and connectors so the recorder
can be operated with a push-to-talk mobile
mike.

For my Rovin’ Recorder, 1 use a Norel-
co Carrycorder with a simple bracket that
I built in a couple of hours using a piece
of &-in. Masonite and three scrap pieces
of soft aluminum. The Masonite was cut
% in. wider than the recorder, and about
1% in. longer. The extra length of Masonite
provides space for a mike connector.

This was necessary since the mike I
wanted to use didn’t have the right connectors
for the recorder, and 1 wanted to keep the
original connector on the mike so it could
be used as a spare for my two-meter ham
mobile rig. Another advantage was that the
coiled mike cord could be pulled out to its
full length without pulling the plugs from
the recorder.

Snug Fit. The pieces of aluminum were
cut to appropriate size with a hacksaw and
bent at right angles so they could be attached
to the Masonite to hold the recorder safely
in place. Epoxy cement was used to attach
the aluminum braces, and they were care-
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Rovin' Recorder

fully spaced to fit snugly against the sides
of the recorder. Edges and corners were
filed smooth before they were cemented in
order to make the unit more attractive and
prevent accidental cuts.

Next, a hole for the mike connector was
cut in the bottom portion of the Masonite
board. I used the same type connector that
would go on the front panel of a radio. The
connector will have four leads: two for the

.
L
P
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Top view of recorder bracket. Braces are made
of aluminum scrap. Connector up front accom-
modates mobile mike with push-to-talk switch.

push-to-talk function, and two for the audio
output.

These wires were cut long enough to allow

the plugs to be inserted or removed from the
recorder easily, yet not so long that they
would disturb the driver. A short length of
lamp cord was used for the push-to-talk
switch, while a piece of coax carried the
audio signal to the recorder.
. Many radio and hi-fi stores carry connec-
tors needed for the wide variety of recorders
on the market. If you have trouble locating
the right connectors for your foreign-made
recorder, write to Switchcraft, Inc., 5555 N.
Elston Ave., Chicago, 1ll. 60630 for a cata-
log covering their line.

After you have your own bracket com-
pleted and have bench-tested it with your
recorder, you're ready to mount the unit on
the transmission hump, where it will be
easiest to operate while you’re driving. Climb
out of the car and check underneath to make
sure the area is clear of brake lines, the gas
line, electrical wiring, etc., before you start
drilling holes!

The bracket should be narrow enough so

that only two screws are necessary to hold
it securely to the transmission hump. If
you're not so fortunate, you can stabilize it
by using additional screws, or by shaping
some wood blocks to fit under the Masonite
so that they press against the sloping sides
of the hump. Glue these to the bottom side
of the Masonite with wood glue or epoxy.

Slow Speed. Use flat-head, sheet-metal
screws, drilling through the Masonite first,
then carefully drilling through the hump in
exactly the right locations. Make the holes
in the Masonite large enough for the screws
to drop through without the threads en-
gaging. Then counter-sink the holes so the
screw heads will be flush with the surface.

Use a smaller drill for the hump so that
the screw threads will engage the metal.
You'll probably need screws at least 34 in.
long. If you have an SCR speed control for
your electric drill, here’s a good place to
use it. This way you can avoid pulling up
an awkward lump of the padding under the
floor mat.

After the bracket is attached, use a sharp
knife to cut a piece of Y4-in. foam rubber
so it fits snugly between the aluminum braces.
This will serve as a protective pad to prevent
vibration anmd road shocks from damaging
your recorder as you drive along.

All that remains is to put the recorder in
the bracket, connect the mike, drive away,
and watch that traffic! L

Bracket on transmission hump is ready for

installation of recorder. Connector cables
underneath are fastened to Masonite with a
cable clamp. This prevents any strain on
connector’s terminals, Speaker at right and
mike above are for two-meter mobile rig.
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There will be no surprises when Canada
turns on the world’s hottest DC line!

B Did you ever stop to think about the prob-
lems you would have after you wired up
600,000 dry cells in series? Our Canadian
friends are investigating such headaches to-
day before the completion of their Nelson
River Project that’ll have the distinction of
having the highest voltage direct current
(900 kilovolts) transmission system in the
world.

Since 1960, the National Research Coun-
cil of Canada has been conducting research
on problems relating to electrical discharge
originating with such high voltage DC trans-
mission lines.

It is a known fact that when high-voltage
DC transmission conductors are subjected to
high surface voltage gradients, an electrical
discharge called corona occurs in the adja-
cent air. This discharge is a major contribu-
tor to ionic flow (leakage currents) through
the air from line to ground and from line
to line. Until very recently the possible haz-
ards from ionic flow to persons and property
in the vicinity of high voltage DC conduc-
tors were unknown.

With the advent of overland high voltage
DC power transmission, the Canadian Stand-
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ards Association Task Group on Clearances
felt it had become necessary to examine this
area.

Among objects in closest proximity to such
ionic flow will be large trucks and farm ma-
chinery passing under transmission lines.
Aside from the obvious dangers caused by
direct flashover to these vehicles, it was
deemed important to know of any other
hazardous conditions—and uncomfortable
physiological effects—which may be encoun-
tered at clearances greater than the flashover
distance.

In such cases, ions originating mainly at
corona discharges on the conductors will
flow to vehicles under the line. The vehicle
would build up a charge if not grounded. A
voltage appearing on a vehicle, because of
intercepted ionic flow, will cause a current to
flow in a person who bridges the semi-insu-
lated path from vehicle to ground. Such a
bridging would occur, for example, when a
driver stepped out of his cab after parking
beneath DC lines.

Full-scale tests were conducted at the Na-
tional Research Council high voltage DC
test station at Ottawa. In these investiga-

waany americanradiohistons.com
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600K Dry Cells

tions leakage currents (ionic flow) to large
vehicles were measured and consideration
was given to possible dangers introduced by
voltages and energy storage on these ve-
hicles.

For these tests, several vehicles—ranging
in size from a station wagon to a tractor-
trailer—were placed in various positions un-

der the DC line and measurements were
made under a number of conditions. A bull-
dozer and a pulley system were used to raise
and lower the transmission line.

The test results are all in and they indi-
cate that, for a DC line at any practical line
height, voltages appearing on vehicles and
caused by intercepted ionic flow will not in-
troduce a safety hazard to persons or prop-
erty. That includes cars equipped with CB
whip antennas. Don’t believe us—then start
wiring up 600,000 dry cells. L]

Tractor trailer undergoing tests at NCR High Voltage Test Station in Ottawa. This was one

of several vehicles of various sizes used in
age currents from direct-current transmission

study to determine potential hazards of leak-

lines. Time exposure photograph on previous

page represents actual visible record of luminous glow from which emanates positive line.
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This Round Table is Three Miles Long!

0O King Arthur would have had a royal
ball with a round table like this one! A
two-way, closed-circuit conference television
system with stereophonic sound, the instal-
lation was designed by the Raytheon Com-
pany for the First National Bank of Boston.
Already in operation, the system saves busy
executives many a lost hour by linking the

bank’s headquarters in downtown Boston
with its computer center in Dorchester,
Mass., some three miles away.

Key feature of the conference television
system is a 10-ft long console, similar in
appearance to a home-entertainment center.
Within the console is a TV monitor, stereo
speaker, and a TV camera. u

i One of two studios used by
Boston’s First National Bank
for its CCTV conference setup.
Studios also contain ceiling
microphones  which  provide
clear stereo voice pickup from
any part of room and ceiling
¥ camera with zoom lens that can
t be used for closeups of docu-
ments on conference table.

Rap10-TV EXPERIMENTER

www americanradiohistorv com


www.americanradiohistory.com

RADIO SHACK MODEL 28-202
Beginner's 10 in 1
Electronic Project Kit

B [n the good old days of vacuum tubes,
electronic project kits were generally re-
stricted to experimenters with some previous
experience in electronics (or radio, as it was
called then). The kits were complex and
they were sometimes hazardous.

The transistor, thank goodness, changed
all this. In spite of the myriad nonsense kits
patched together for science fairs and mis-
" guided parents, conditions have recently im-
proved, and now that the pros have taken
over kit design, the beginner stands a chance
of getting something worthwhile.

OcTOBER-NOVEMBER, 1968
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L[ CHECK

The more expensive, advanced experi-
menter kits are loaded with quality compo-
nents, top-flight ideas for circuits, and ex-
cellent instruction manuals. And even the
budget-priced beginner’s kit such as Radio
Shack’s model 28-202 do a lot more than
build a cat-whisker radio. A variety of com-
ponents and simplified wiring devices allow
the beginner to experiment to his heart’s
content.

The Radio Shack 10 in I project kit (28-
202) consists of a frame on which most of
the kit's components are permanently
mounted. These include capacitors, resistors,
a diode, transistor, solar cell, tapped antenna
coil, tuning capacitor, audio transformer,
telegraph key and battery holder.

Springboard. Each component is termi-
nated at both ends (on the frame) with a
nifty spring clip that allows you to hook the
components up by simply slipping their
wires into the spring. The terminals are
opened by bending the spring back, natch!
Extra spring terminals allow you to connect
external components such as an earphone or
antenna wire.

The instruction manual supplied with the.
kit contains 8 experiments. These include
the usual code practice oscillator, a diode
radio, a diode radio plus audio amplifier, a
transistor radio, an audio amplifier, an AM
wireless microphone, an AF/RF signal
tracer, and a low-frequency oscillator.

Each project contains a short description
of the circuit, a short paragraph on how to
use the project, and some basic theory. A
schematic of the circuit and a helpful wiring
diagram round out the package.

The wiring diagram is actually a series of
straight lines which pass through numbered
circles. The circles correspond to the com-

Each component on frame is identified by

name and its electrical symbol. Spring clips
allow easy connection of pre-stripped wires.

L
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LA CHECK

ponent numbering on the main frame. For
example, one wiring procedure shows the
series 2-5-23-32. Looking at the main frame,
we see that ground (2) connects to the an-
tenna coil (5) which connects to a 500k
resistor (23) that connects to the earphone
(32). The beginner can start by following
this simple procedure and advance later to
the schematic. In the end, he should be able
to experiment with his own circuit ideas.
To help even the rank beginner, four
pages at the beginning of the manual give
some insight into what each component does

Wiring diagram includes line-circle drawings
as well as standard schematic. Beginner can
easily understand circuit without schematic.

and how it works. Admittedly, the explana-
tions are about as brief as one could imagine,
but they do suffice for the average beginner.

As far as performance is concerned, don’t
expect too much from a beginner’s kit. We
tried all the projects and they will do just
what is claimed and no more. The radio cir-
cuits do receive stations—the stronger ones.
The code practice oscillator does not have
booming volume but it’s adequate to help
someone learn code. The other circuits tell
the same story. They work well enough to
illustrate the theory while giving the experi-
menter a feeling of accomplishment.

For additional information write to Radio
Shack, Dept. D, 730 Commonwealth Ave,,
Boston, Mass. 02215, L

o ¥ L -
All projects are powered by a single AA bat-

tery that fits into holder on frame. There's
absolutely no danger of receiving a shock.

Laser Detector Sees Spectrum

B The flea-sized electronic gizmo on the
tip of the tweezers is a new electronic eye-
ball developed by Texas Instruments to
improve laser communications. Laser light
passes through a glass opening and strikes
a tiny chip of light-sensitive material inside
the detector.

When light strikes the chip, it triggers an
avalanche flow of electrons. This avalanche
effect makes the TI detector about 200 times
more sensitive than other models. Its band-
width is so high (i.e., it handles so many
frequencies) that communications engineers
can put all vhf and uhf TV channels as well
as the entire FM radio band on just a single
beam of laser light, and pick off each desired
channel with just one detector. Whew! H
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By MARSHALL LINCOLN

ADE WTDQS

The Case of the Ham Who Wasn't

B There was quite a flap in a large western
city a while back when a mysterious signal
jammed a commonly used ham frequency
for better than two hours. Normal use of
the frequency was disrupted. And some
hams got pretty hot under the collar about
the strong interference until a pair with
mobile rigs finally traced the problem to its
source.

It seems a couple of juveniles had walked
into a ham’s unlocked shack while the op
was at work, pulling open every drawer and
flipping every switch they could find. Natu-
rally they left a transmitter keyed on in the
process.

The whole thing was accidental and the
kids were too young to know better. None-
theless, some definite damage to equipment
resulted. Worse yet, there was that almost
complete disruption of a frequency often
used for important and sometimes emer-
gency messages.

A few days later, much the same thing
happened, though for only a few minutes
this time. In this instance, the trouble was

in a different ham shack, clear across town_

from the site of the first interference case.
The trouble this time was apparently caused
by a defective connection which put the
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transmitter on the air while the op was in
another room.

Both cases point up an important lesson
for all of us. If we leave our equipment
turned on while we're away, we should do
everything possible to prevent accidental
keying of the rig. And if there’s a possi-
bility of prowlers, no matter how young, we
should install some sort of safety switching
to make it difficult or impossible for an in-
truder to turn on the transmitter.

A runaway transmitter can become a
serious headache for everyone on the band.

Those QSL Manners. The QSO may
end like this: “Thanks a lot for the QSO, old
man, and I'd sure appreciate a QSL from
you. I don’t have my new cards printed yet,
but I'll send you one when they get here.”

Rats, fiddlesticks, and good grief! Since
when does a QSL card have to be a fancy
job in 16 colors hot off the press of a pro-
fessional printer?

True, those colorful jobs with the tancy
art work look nice and jazz up the shack
walls. But it's a serious mistake to feel
they're necessary. An ordinary post card, so
long as it bears all pertinent information
about time, date, and band on which the
QSO occurred, is all that’s necessary. SWF

QRP pro, By Wingett, WA7BIY,
of Bellevue, Washington,
shows 'em how it's done with
a 180-milliwatt rig that's just
to the left of his key. An in-
dustrial photographer, By spe-
cializes in flea-power rigs and
generally operates on 40 me-
ters (around 7040, 7140, and
7135 kHz). When conditions
get rough, he uses a one-tran-
sistor rig that runs five watts!
By really gets good mileage.
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HAM TRAFFIC

There are many hams just aching to get
QSLs from certain stations they’ve worked
to make up a DXCC, WAS, or other certifi-
cate; others simply want a memento of a
pleasant QSO. They’re thwarted because the
man they worked was out of printed QSL
cards, then forgot to send one when his sup-
ply arrived from the printer.

The moral here goes this way: if you're
out of cards and get a request for a QSL,
send along a plain post card immediately
with the pertinent information on the QSO.
You can always send that fancy printed job
later on.

Blowing The Whistle. The problem of
discourteous, inconsiderate, and sometimes
just plain illegal operations on the ham
bands is still with us. OId timers argue,
“Heck, man, it’s been with us since the very
beginning of radio.” They’re right, of
course, but that doesn’t alter the fact that
the problem is worse than ever.

To complicate the issue, there are stories
going around supposedly giving the low
down on how the individual ham can start
the legal machinery to lower the boom on
violators of the. ham regulations. This is a
very touchy subject, and one which the indi-
vidual ham should approach with great cau-
tion. «

You probably won’t get yourself in hot
water with the authorities, but you can easily
become extremely embarrassed in front of
your fellow hams if you go off half-cocked
in attempting to bring a rule-breaker before
the long arm of the law. Too, you can stir
up hard feelings among hams who don’t
understand your true motives.

One of the rumors making the rounds has
it that the Department of Justice has set up a
legal procedure whereby you can get action
on rule violations by filing affidavits de-
scribing the violations with the FCC. Trou-
ble with this one is, it just isn’t so!

For this reason, see that you don’t make
any wild threats to some loose-lipped clod
about “I’ll see you in court, buddy.” You
may well end up having to eat your words.

However, this doesn’t mean that you can’t
do something about violations. But you will
have to be a bit more cool headed about
what you do.

Though we may sometimes think it isn’t
so, the FCC is truly interested in getting re-

ports from hams regarding violations they
have heard on the air. Unlike some other
government bureaus, the FCC really is
undermanned, so there’s a limit to how
much enforcement the Commission can pro-
vide. However, if you do your share by
giving them some solid information they
can base an investigation on, they’ll do
everything they can to crack down on the
offender. . .

The best way you can help is to call the
nearest FCC monitoring station on the land-
line while the violation is occurring so the
boys there can monitor it for themselves.
You might hesitate to spend the money for
the call, but look at it this way: if you sce
a bank being robbed, you don’t write the
cops a letter about it—you call ’em on the
phone—right?

If you can’t get Uncle Big Ears on the
phone while the rule busting is going on,
then the next best thing is to make detailed
notes right away about what you heard and
send off a letter to the FCC (address: Wash-
ington, D.C. 20554). And send a copy of
your letter to the nearest monitoring station
or field office.

Include in it all the facts you can, such
as times, frequencjes, and call letters and
names (if used). If you hear the same char-
acters night after night, or on certain days
of the week, or certain times of the day,
include a description of this pattern so the
FCC boys can go looking for the violators.
If you have some assumptions about who
the baddies are, make sure you state in your
letter that these are beliefs, not facts.

And having done your duty, keep your
mouth shut from there on out! This will be
hard to do, because most of us would like to
brag that we told Uncle about that “nasty
so-and-so who’s been clobbering the band.”
However, if the so-and-sos hear they’ve been
reported to the FCC, they’ll probably go off
the air, making it impossible for the moni-
toring stations to catch them in the act. Also,
you’ll only stir up hard feelings among some
of your fellow hams for being a “stool pi-
geon.” It’s too bad this has to happen, but
we must realize it will and conduct ourselves
accordingly.

Mail Order Licenses. To allow shut-in
handicapped persons a chance to obtain Ad-
vanced and Extra Class licenses, the FCC
has adopted a rule permitting them to take
license exams by mail, in the same manner
as is done for Novice, Technician, and Con-

(Continued on page 117)
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WHITE'S

Volume 50, Part 2

An up-to-date Broadcasting Directory of - North
American AM, FM and TV Stations. Including a

Special Section on World-Wide Shortwave Stations

his is the second part of White’s Radio

Log, published in three parts twice each
year. This format permits the Editors of
RADIO-TV EXPERIMENTER to offer its readers
two complete volumes of White’s Radio Log
each year, while increasing the scope of the
Log and inserting station changes as they
occur.

In this issue of White’s Radio Log we
have included the following listings: U. S.
AM Stations by Location, U. S. FM Stations
by States, Canadian AM Stations by Loca-
. tion, Canadian FM Stations by Location, and
the expanded, up-to-date World-Wide Short-
wave Section. ’

In the Dec. 1968-Jan. 1969 issue of Rapio-
TV EXPERIMENTER, the Log will contain the
following listings: U. S, AM Stations by Call

Letters, U. S. FM Stations by Call Letters,
Canadian AM Stations by Call Letters, Ca-
nadian FM Stations by Call Letters, and the
expanded World-Wide Shortwave Section.

In the event you missed any part of the
Log published earlier this year, you will have
a complete copy of White’s Radio Log by
collecting any three consecutive issues of
RaDIO-TV EXPERIMENTER during 1968. The
three consecutive issues comprise a complete
volume of White’s Radio Log that offers
complete listings with last minute station
change data that cannot be offered in any
other magazine or book. If you are a broad-
cast_band DXer, FM station logger, like to
photograph distant TV test patterns, or tune
the shortwave bands, you will find White’s
Radio Log an unbeatable reference. .

WHITE'S QUICK REFERENCE INDEX

"U. S. AM Stations by Location. .. ... ... oo 94
U.S.FM Stationsby States. .. ... ... 104 ©
Canadian AM Stations by Location. .. ........cooereuin.... 109
Canadian FM Stations by Location. .. ........ ... ... oot 1o
World-Wide Shortwave Stations. .. ......... ... ... ... ... 10
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WHITE'S U. S. AM Stations by Location

RIAD O N

C.L. kHz
Altona, Man. CFAM 1290
. Altoona, Pa, WFBG 1290
WRTA 1240
] WVAM 1430
Alturas, Calif, KCNO 570
Location C.L. kHz | Altus, Okia, KWHW 1450
Alva, Okla. KALV 1430
Abbeville, Ala, WARI 1480 Amarillo, Tex. KDIW 1010
Abbeville, La, KROF 960 KPUR 1440
Abbevilie, S.C, WABV 1590 KGNC 710
Aberdeen, Md. WAMD 970 KIXZ . 940
Aberdeen, Miss, WMPA 1240 KRAY 1360
Aberdeen, S.Dak, KSDN 930 . KzIP 1310
KABR 1420 Ambridge, Pa, WMBA 1460
KXRO 1320 Amerieus, Ga, WDEG 1290
Aberdeen, Wash, KBKW 1450 WISK 1390
Abilene, Tex, KRBC 1470 Ames, lowa KASI 1430
KCAD 1560 WwWol 640
KNIT 1280 Amherst, Mass.  WTTT (430
KWKC 1840 Amherst, N.S. CKDH 1400
Abilene, Kansas KAB| 250. | Amherst, N.Y, WUFO 1080
Abingdon, Va, WBBI 1230 Amite, La. WABL 1570
Ada, Okla, KADA 1230 Amory, Miss. WAMY 1580
Adel, Ga. WAAG 1470 Amsterdam, N.Y. WAFS 1570
Adrian, Mieh. WABJ 1490 WCSS 1490
Agana, Guam KUAM 610 Anaconda, Mont. KANA 580
Aguadilla, P.R. WABA 850 Anacortes, Wash. KAGT 1340
WGRF 1340 Anaheim, Calif. KEZY 1190
Ahoskie, N.C. WRCS 970 Anchorage, Alaska KBYR 1270
Aiken, S.C. WAKN 990 KFQD 750
. WLOW 1300 KENI 550
Ainsworth, Neb. KBRB 1440 KYAK 630
Altkin, Minn, KKIN 1000 Andalusia, Ala. WCTA 920
Akron, Ohio WAKR 1590 WAAO 1530
WSLR 1850 Anderson, Cal. KMRE 1580
WCUE (150 Anderson, Ind. WHUT 1470
WHLO 640 WHBU 1240
Alamogordo, N.M. KALG 1230 Anderson, 8.C. WAIM (230
KINN 1270 WANS 1280
Alamo Heights, Tex. Andrews, Tex, KACT 1360
KDRY 1110 Annapolls, Md. WANN 1190
ﬁlamosl.golo. KGIW 1450 VVJEVE l%g
any,
¥, e W'ékg ";%% Ann Arbor, Mich, WAAM (600
WLYB 1250 WPAG 1050
WGPC 1450 Anns, 1l1, WRAJ 1440
WIAZ 9 Anniston, Ala, WANA (490
Albany, Ky. WANY (390 WDNG 1450
Albany, Minn. KASM 1150 WHMA 1390
Albany, N.Y, WABY 1400 Annville-Cleona, Pa.
WOKO 1460 WAHT 1510
WPTR 54 Anoka, Minn, KANO 1470
WROW 590 Anspn,a, Conn, WADS 690
Albany, Ores. KWIL 790 Antigo, Wis, WATK 900
KRKT 990 Apollo, Pa. WAVL 910
Albemarle, N.C. WABZ 1010 Apopka, Fla. WTLN 1520
WZKY 1580 Apple Valley, Cal. KAVR 960
Albert Lea, Minn. KATE 1450 Appleton, Wis, WAPL 1570
Albertville, Ala. WAVU 630 WHBY 1230
Albion, Miech. WALM 1260 Aquadiila, P. R. WUNA 1340
Albuquerque, N.M. KABQ 1350 Arab, Ala. WRAB 1380
KDEF 1150 Arcadia, Fla, WAPG 1480
KGGM 810 Arcata, Calif. KENL (340
KHIP 1520 KATA 1340
KOB 770 Ardmore, Okla, KVSO0 1240
KPAR (190 Ardmore, Tenn. WSLV 1520
KQEO 920 Arecibo, P.R. WCMN (280
KARA 1310 WMIA (070
D 730 . WNIK 1230
KZIA 1580 Argentia, Nfid. VOUS 1480
Alcoa, Tenn, WEAG 1470 Arkadelphia, Ark. KVRC (240
Alexander City, Ala, Arkan. City, Kans, KSQOK 1280
KRZY 1450 Arlington, Fla, wDCJ 1220
WRFS 1050 Arlington, Va, WAVA 780
Alexandria, La. KALB 580 WEAM 1390
KDBS 1410 Arroyo Grande, Calif.
KSYL 970 KOAG 1280
Alexandria, Minn. KXRA 1490 Artesla, N.M, KSVP 890
Alexandrla, Va. WPIK 730 Arvada, Colo. KQXI 1550
Algona, lowa KLGA 1600 Ashburn, Ga. WMES 1570
Aliee, Tex KOPY 10720 Asbury Park, N.J. WILK 1310
Alisal, Cal. KRSA 1570 Asbury Park- Eatontown, N. J.
Allendale, S.C, wWDOG 1300 WHTG 1410
Allentown, Pa, WHOL 1600 Asheboro, N.C. WGWR 1260
WAEB 0 Asheville, N.C. WISE 1310
WKAP 1320 WLOS 1380
WSBAN 1470 WSKY 1230
Alllanes, Nebr, KCOW 1400 WWNG 570
Alliance, Ohio WFAH 1310 Ashland, Ky, wCcMi 1340
Allsal, Callf, - KRSA 1570 WTCR 1420
Alma, Ga. wCas 1400 Ashland, Ohio WNCO 1340
Atma, Mich. WFYC 1280 Ashland, Oreg. KWIN 1400
Alpena Township, Mich, KRVG 1350
WATZ 1450 Ashland, va. WIVE 1430
Alpine, Tex. KVLF 1240 Ashland, Wis. WATW 1400
Altavista, Va. WKDE 1000 Ashtabula, Ohio WAQ1 1600
Alton, ill. WOKZ 1570 WREO 970

Every effort has been made to ensure accuracy of the in-
formation listed in this publication, but absolute accuracy
is not guaranteed and of course, only information avail-
able up to press-time could be included, Copyright 1968
by Science & Mechanics Publishing Co., a subsidiary of
Davis Publications, Inc., 229 Park Avenue South, New
York, New York 10003,
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Location C.L. kH:z
Aspen, Colo, KSNO 1260
Astoria, Oreg. KAST 13870
) KVAS 1230
Atchison, Kans. KARE 1470
Athens, Ga. WGAU 1340
WwDOL 1470
WKAGC 080
WRFC 960
Kaxi 790
Athens, Ohio WATH 970
WOUB 1340
Athens, Tenn, WLAR 1450
WYX 1390
Athens, Tex. KBUD 1410
Atlanta, Ga. WPLO 590
WIGO (3840
WAOK 1380
WERD 790
WG KA 1190
WGST 920
WGUN 1010
WIIN 970
waxi 790
WSB 750
WYZE 1480

Atlanta-Decatur, Ga.
WGUN 1010
Atlanta, Tex KALT 800
Atlantie, lowa KJAN 1220
Atlantic Beach, Fla. W KT X 1600
Atlantie City, N.J. WFPG 1450
WLDB 1490
WMID 1340
Atmore, Ala, WATM 1590
Atoka, Okla. KEOR 1110
Attleboro, Mass, WARA (320
Auburn, Ala, WAUD 1230
Aubugen, Calif, KAH1 950
Auburn, Ind. WIFF 1570
Auburn, N.Y, WMBO 1340
WAUB (590
Auburn, Wash, KASY 1220
Auburndale, Fia. WTWB 1570
Auburndale, Wis, WLBL 930
Augusta, Ark. KMCW 1190
Augusta, Ga. WAUG 1050
WBBQ 1340
WBIA 1230
WGAC 580
WRDW 1480
WTHB 1550
Augusta, Malne WRDO 1400
WFAU (840
Aurora, Colo. KOSI 1430
Aurora, 1ll, WMRO 1280
WKKD 1580
Aurora, Mo, KSWM 940
Austell, Ga. WACX 1600
Austin, Minn, KAUS 1480
KQAQ 970
Austin, Tex, KNOW 1490
KHFI 970
KTBC 590
KOKE 1870
KVET 1300
Avalon, Cal. KBIG 740

Avondale Estates, Ga.
WAVO 1420
Aztec, N.-Mex. KHAP 1340
Babylon, N.Y. WBAB 1440
WGLI 1290
Bad Axe, Mieh. WLEW 1340
Bainbridge, Ga. WMGR 930
WAZA 1860
Baker, Mont. KFLN 960
Baker, Oreg. KBKR 1430
Bakersfield, Callf. KAFY 550
KBIS 970
KERN 1410
KGEE 1230
KUZZ 800
KLYD 1350
KWAC 1490
KPMC 1560
Bellingham, Wash. KPUG 1179
Baidwinsville, N.Y. WSEN 1050
Ballinger, Tex. KRUN (400
Baltimore, Md. WBAL 1090
WAYE 860
WBMD 750
WCAOQO 600
WCBM 680
WEBB 1360
WFBR 1300
WITH 2380
WSID 1010
WWIN i400

Bamberg-D k, S.C.

wwgeD 790
Bangor, Maine WABI 810
WGUY 1250
wWLBZ 620
Banning, Calif, KPAS 1490
Baraboo, Wis. wBO0O 740
Bardstown, Ky. WBRT 1320
Barbourville, Ky. WYWY 850
Barnesboro, Pa. WNCC 950
Barnesville, Ga. WBAF 1090
Barawell, 8.C. WBAW 740
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Location C.L. kHz
Barre, Vt. WSNO 1450
Barstow, Calif. KWTC 1230
KIOT 810
Bartlesville, Okla. KWON 1400
Bartow. Fla, WBAR 1460
Bassstt, Va, woDY 900
Bastrop, La. KTRY
KVOB i340

Batavia, N.Y. WBTA 1490
Batesburg, 8.C. WBLR 1430
Batesville, Ark. KBTA 1340

Bath, Maine WITO
Bath, N.Y. WFSR 1580
Baton Rouge, La. WAIL 1260
WLUX 1550
WYNK 1380
WIBR 1300
WJBO 1150
WLCS 910
WXO0K 1460
Battle Creek, Mloh.WBCK 930
WKFR 1400
wvVoc 1500
Baxley, Ga. WHAB (260
Bayard, N.M. KNFT 950
Bay City, Mleh. WBCM 1440
wX0X 1250
Bay City, Tex. KI0X 1270
Bay Minette, Ala. WBCA 1110
Bayamon, P.R. WLUZ 1600
WRSJ 1560
Baytown, Tex, KWBA 1360
Beacon, N.Y, WBNR 1260
Beardstown, 1il. WRMS 790
Beatrice, Nebr. KWBE 1450
beaufort, N.C. WBMA 1400
Beaufort, S.C. WBEU 960
WSIB 1490
Beaumont, Tex. KLVI 560
KPYC 1450
KTRM 990
Beaver Dam, Wis. WBEV 1430
Beaver Falls, Pa. WBVP 1230
Beckley, W. Va. WILS 560
WCIR 1060
WWNR 620
Bedford, Ind. WBIW 13
Bedford, Pa, WBFD 1310
Bedford, Va, WBLT 1350
Beeville, Tex. KIBL 1490
Bel Air, WVOB 1520
Belen, N.Mex. KARS 860
Belfast, Me. WBME 1230
Belgrade, Mont. KGVW 630
Bellalre, Ohio WOMP 1290
Bellefontaine, Ohio
WOHP 1390
Bellefonte, Pa, WBLF 1330
Bell Fourche, S.Dak. KBFS 1450
Belle Glade, Fla, WSWN 900
Bellevilie, Ont. CIBQ 8
Belleville, 111, wIiBV 1260
Bellevue, Wash. KBVU 1540
KFKF 1540
Bellingham, Wash, KPUG 1170
KGMI 790
KOQT 1550
Belllngham-Ferndale, Wash.
KENY 930
Belmont, N.C. WCGC 1270
Belolt, Wis, WGEZ 1490
WBEL (880
Belton, $.C. WHPB 1390
Belton, Tex. KTON
Belzoni, Miss, WELZ 1460
Bemidjl, Mlinn, KBUN 1450
Bend, Oreg. KBND 1110
KGRL 940
Bennetsville, 8.C, WBSC 1550
Bennington, Vt,  WBTN (370
Benson, Minn, KBMO 1290
Benson, N.C, WPYB 1580
Benton, Ark. KBBA 690
KGKO 850

Benton, Ky, WCBL 1290
Benton Harbor-8t. Joseph, Mieh.
WHFB 1060

Berkeley, Callf. KPAT 1400

Berkeley Springs. W, Va.
WCST 1010
Berlin, N.H. WMOU 1230
WBRL 1400
Berlin, Wls. WwISS 1090
erry Hill, Tenn, WVOL 1470
erryville, Ark. KTHS 1480
erwick, Pa. WBRX 1280
Bessemer, Ala, WYAM 1450
Bethesda, Md. WGMS 570

h
>

Bethlehem, Pa,
Beverly, Mass,
Biddeford, Maine WID
Big Bear Lake, Ca

T 1050

K
Big Delta, Alaska WXLL 980
Big Lake, Tex. KBLT 1280
Bip Rapids, Mich. WBRN 1460
Bip Sprg., Tex. KBST 1490
KHEM 1270
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C.L. kHz
KBYG (400
Big Stone Gap, Va. WLSD 1220
Biloxi, Miss, WwWLOX 1490

Billings, Mont,

Location
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Bisbee, Ariz.

Bishop, Callf. KIBS 1230
Bishopville, S.C. WAGS 1380
Bismarck, N.Dak. KFYR 550

KBMR 1350

Bismarck-Mandan, N.Dak,
KBOM 1270
Black Mountaln, N.C.
WBMS 1350
WFGW 1010
Black River Falls, Wis.

Blackfoot, [daho K

Blackshear, Ga. WBSG

Blackstone, Va, WKLV (440
i1, Okl KLTR

B8 A,

Blaine, Wash, KARI
Blakely, Ga, wBEB
Blanding, Utah KUTA 790
Bloomington, ], WIJB
Bloomington, Ind.
Bloomsburg, Pa.

£
[*E3
@«
I~
3

Blountstown, Fila,

Blue Earth, Minn, KBEW 1560

Bluefield, W.Va, WHIS (440

WKOY 1240

Blyths, Callf, KYOR 1450

Blytheville, Ark, KLCN 910

Boaz, Ala, WBSA (300

Boca Raton, Fla, WSBR 740

Bogalusa, La. WIKC 1490

wWBOX 920

Bolse, lda. KATN (010

KBDI 950

KEST 790

KGEM 1140

KIDO 630

. KYME 740

Bolivar, Mo, KBLR (130

Bolivar, Tenn, wBOL 1560

Bonham, Tex, KFYN 1420

Boone, lowa KFGQ 1260

KWBG 1590

Boone, N.C. WATA 1450

Boonville, Ind. WBNL 1540

Boonville, Mo, KWRT 1370

Booneville, Miss, WBIP 1400

3oenville, N.Y. WBRY 900

orger, Tex. KHUZ 1490

KBBB 1600

Boston, Mass, WB2Z 1030

WCOP 1150

WILD (090

WEZE 1260

WEEI 590

WHDH 850

WMEX 1510

WRKO 680

WRYT 950

Boulder, Colo, KBOL 1490

Bowle, Tex. KBAN 410

Bowling Green, Ky. WKCT 930

WBGN 1340

wLBJ 1410

KPCR 1530

Bowl. Green, Ohioc WMGS 730

Bozeman, Mont, KXXL 1450

KBMN (230

Bradhur{ Hgts., Md.WPGC 1580

Braddoek, Pa, WLOA 1550
Braddocks Heights, Md.

WMH 1 1370

Bradenton, Fla. WTRL 1490

WBRD 1420

Bradford, Pa. WESE 1490

Brady, Tex, KNEL 1490

Brainerd, Minn, KLIZ 1380

KVBR 1340

Brandon, Miss, WRKN 970

Branson, Mo, KBHM 1220

Brantford, Ont, CKPC 1380

Brattleboro, VL, WTSA 1450

WKVT 1490

Brawley, Calif. KROP 1300

Brazil, Ind, WWCM (380

Breckenridge, Minn,

KBMW (450
Breckenridge, Tex. KSTB 1430
Bremen, Ga, WWCC 1440
Bremerton, Wash, KBRO 1490
Brenham, Tex, KWHI 1280
Brevard, N.C. WPNF 1240
OcTOBER-NOVEMBER, 1968

Location C.L. kHz
Brewster, N.Y, wPUT (510
Brewton, Ala, WEBJ 1240
Bridgeport, Ala. WBTS 1480
Bridgeport, Conn. WICC_ 600
WDJZ 1530

WNAB 1450

Bridgeton, N.J, WSNJ (240
Brigham City,Utab KBUH 800
Brighton, Colo.. KERN 800
Brinkley, Ark. KBRI 1570
Bristol, Conn, WBIS 1440
Bristol, Tenn, WOPI 1490

WKYE 1550
Bristol, Va, WCYB 690
WFHG 980
Brockton, Mass, WBET 1460
WOKW 410
Brockville, Ont. CFJR 1450
Broken Bow, Nebr. KCNI{ 1280
Bronson, Mo. KBHM 220
Brookfield, Coan. WINE 940
Brookfield, Mo. KGHM 1470
Brookhaven, Miss. WCH)J 1470
WIMB 1340
Brookings, Oreg. KURY 910
Brookings, S.Dak. KERK 1430
Brookline, Mass, WBOS 1600
Brookneal, Va, WwOD!l 1230
Brooksville, Fla. WWIJB 1450
Brownfield, Tex, KKUB 1300
Brownsville, Pa. WASP 1130
Brownsville, Tenn, WBHT 1520
Brownsville, Tex. KBOR 1600
Brownwood, Tex. KBWD (380
KEAN 1240
Brunswick, Ga, WGIG 1440
WMOG 1490
WYNR 790
Brunswick, Maine WCME 900
Brunswick, Md, WTRI 1520
Bryan, Ohio WBNO 1520
Bryan, Tex, KORA 1240
) WTAW 1150
Bryson City, N.C, WBHN 1590
Buckhannon, W.Va. WBUC 1460
Bucyrus, Dhie WBCD 1540
Buffalo, N.Y. WBEN 930
WYSL 1400
WEBR 970
WGR 5
WKBW 1520
wWWOoL 1120
Buffalo, Wyo. KBBS 1450
Buford, Ga. WDYZ 1460
Burbank, Cal. KBBQ 1500
Burley, ldaho KBAR 1230
Burlington, Calo. KNAB (140
Buriington, icwa KBUR 1490
KYND 1150
Burlington, N.C. WBBB 920
WBAG (150
Burlington, Vi, wDOT (400
wJoY 1230
WVMT 620
Burnett, Tex, KTSL (840
Burney, Cal, KAVA 1450
Burns, Oreg. KRNS (280
Burnsville, N.C. WKYK 1540
Butler, Ala, WPRN (240
Butler, Mo, KMAM 1530
Butler, Pa. WBUT 1050
WISR 680
Butte, Mont. KBOW 55
KXLF 1370
Cabin, John, Potomae, Md.
WXLN 950
Cadillac, Mich, WATT 1240
WWAM 1370
Cadiz, Ky. WKDZ (110
Caguas, P.R. WNEL 1430
WVJIP 1110
Cairo, Ga. WGRA 790
Cairo, [, WKRO 1490
Calais, Maine waQDy 1230
Caldwetl, Ldaho KCID (490
KBGN 910
Calera, Ala. WBYE 1370
Calexico, Calif. KICO 1490
Calhoun, Ga. WCGA 900
WEBS 1110
Camas, Wash, KVAN 1480
Cambridge, Md. WCEM 1240
Cambridge, Mass. WCAS 740
Cambridge, Ohio WILE 1270
Camden, Ark, KAMD 810
KJWH 1450
Camden, N.lL. WCAM 1310
WKDN 800
Camden, 8. C. WACA 1590
Camden, Tenn. WFWL (220
Cameron, Tex, KMIL 330
Camilla, Ga. WCLB 1220
Campbeil, Ohlo ~ WHOT 1330
Campbellsville, Ky. WTCD 1450
Canandaigua, N.Y. WCGR 1550
Cannon City, Colo. KRLN 1400
Canonsburg, Pa. WARO 540
Canton, Ga. WCHK 1290
Canton, (il, WBYS i560
Canton, Miss, WMGO (370
Canton, N.C. WWwIT 970
Canton, Chio WHBC 1460
WDIO0 1060

WA amaricanradicohictan oy

Location C.L. ‘kHz
WINW (520
WNYN 900
Canyon, Tex. KCAN 1550
Cape Girardeau, Mo. KFVS 960
KZYM (220
KGMO 1550
Carbondale, 111, WwWCIL 1020
Carbondals, Pa, wCcDL |
Caribou, Maine WFST 600
Carlisle, Pa, WHYL 96
WIi00 1000
Carlsbad, N,Mex. KAVE 1240
KCCC 930
KPBM 740
Carmel, Calif. KRML (410
armi, WROY 1460
Carnegie, Pa, WZUM 1590
Caro, Mich. WKYO 1360
Carolina, P, R. WV0Z 1400
Carrington, N.Dak. KDAK 1600
Carrizo Springs, Tex.
KBEN 1450
Carroll, lowa KCIM 1380
Carroliton, Ala. WRAG 590
Carroliton, Ga, WLEB 1100
Carroilton, Mo. KAOL (430
Carson City, Nev, KPTL 1300
Cartersville, Ga. WEBHF 1450
WKRW 1270
Carthage, 111, WCAZ 990
Carthage, Mo, KDMO 1490
Carthage, Miss. WECP 1480
Carthage, Tenn. WRKM 1350
Carthage, Tex. KGAS 159
Caruthersville, Mo. KCRYV (370
Casa Grande, Ariz, KPIN 1260
Casey, . Zl 800
Casper, Wyo. KTwo (030
KATI 1400
Cathedral City, Calif.
KVOC (230
KWXY 1340
Cayce, 8.C, WCAY 620
Cayey, P.R. WLEY (080
Cedar City, Utah KSUB 590

Cedar Falls, Jowa [}
Cedar Rapids, lowa K%Rv? Il(ioo

KL 450
WMT 600
KHAK 1360
Cedartown, Ga, WGAA 1340
Celina, Dhio WCSM 1350
Center, Ala. WEIS 990
WAGC 1550
Center, Tox, KDET 930
Centerville, Ala. WBIB 1590
Centerville, lowa KCDG 1400
Centerville, Ind. WHON 830
Centreville, Miss, WLBS 1580
Centerville, Tenn. WHLP 1570
Centerville, Utah KBBC 1600
Central City, Ky. WNES 1050
WMTA 380
Centralia, 111, _ WILY 1210
Centralia & Chehalis, Wash.
KELA 1470
Central Point, Ore, KPTN (400
Centreville, Ala, wBIB (1110
Ceres, KLDC 920
Chadburn, N.C.  WVOE 1590
Chadron, Nebr, KCSR 610
Chambersburg, Pa. WCHA 800
WCBG 1590
Champalgn, 111, wWDWS 1400
Chanute, Kans, KCRB 1460
Chapel Hill, N.C. WCHL 1360
Chardon, O, WBKC 1560
Charlerol, Pa, WESA 940
Charles City, lowa KCHA 1580
Charleston, (11, WEIC 1270
Charleston, Mo, KCHR 1350
Charleston, S.C, WCSC 1390
WOKE 1340
WPAL 730
WQSN 1450
WTMA (250
Charleston, W.Va. WCAW 680
WCHS 580
WGKY (490
WKAZ 950
WTIP (240
WXVA 1550
Charlotte, Mlch, WCER 1390
Charlotte, N.C. WBT 1100
WAYS 610
WGLV 1600
WKTC 1310
WwS80C 930
WIST 1240
WWOK 1480
WRPL 1540
Charlotte Amalie, V.I.
WBNB 1000
WSTA (340
WBNB 1000
Charlottesville, Va. WCHV 1260
WELK (400
WINA 1050
Chase City, Va, WMEK
Chatham, Va, WKBY 1080

Chattahoochee, Fla.
WSBP 1580
Chattanooga, Tenn. WMOC 1450

C.L. kHz
WAPQ (150

Location

Cheboygan, Mich. WCBY 1240
Cheektowaga, N.Y., WNIA 1230
Chehalis-Centralia, Wash.

KiT! 1420
Chelan, Wash, KOZI 1220
Cheraw, S.C, wC

RE 1420
Cherryville, N. C. WCSL 1590
KCHE 1440

Cherokee, lowa E1l
Chesapeake, Va. WCPK 1600
Chester, I1l. KSGM
Chester, Pa. WEEZ 1590
WVCH 740
Chester, §.C, WGCD 1490
Chester, Va. WIKI 1410
Chestertown, Md. WCTR (530
Cheyenne, Wyo. KFBC 1240
KCHY 1530
KRAE 1480
. KVWwO 1370
Chicago, 11l. WAIT 820
WBBM 780
WCFL 1000
WCRW 1240
WEDC 1240
WGN 720
WGRT 950
WIND 560
W1JD 1160
WwWLS 8390
WMAQ 670
WMBI iLi0
WNUS (390
WSBC (240
Chleago Hgts., LIl. WMPP 1470
WCGO 1600
Chickasha, Okla. KWCD (560
Chico, Calif. KHSL 1290
KPAY 1060
Chicopee, Mass, WACE 730
Chiefland, Fla. WKQH 940
Childress, Tex. KCTX 1510
Chillicothe, Mo, KCHI 1010
Chillicothe, Obio WBEX 1490
) WCHI (850
Chipley, Fla, WBGC 1240
Chippewa Falls, Wis. .
WAXX 1150
Christlansburg, Va, WJJJ 1260
Christlansted, V.I. WIV1 970
Church Hill, Tenn, WMCH 1260
Cicero, 111, WVDN 1450
Cincinnatl, Ohle WCKY 1530
WCIN 1480
WKRC 550
WLw 700
WSAI 1360
WUBE 1230
WZIP {050
Clanton, Ala, WKLF 980
Clare, Mich, WCRM 490
Claremont, N.H, WTSY 1230
Claremore, Okla, KWPR 1270
Clarion, Pa. WWCH 1300
Clarksburg, W.Va. WBOY 1400
WHAR 1340
WPDX 750
Clarksdale, Miss. WROX (450
WKDL 1600
Clarksville, Ark. KLYR (360
Clarksville, Tenn. WJZM 1400
WDXN 54
Clarksville, Tox. KCAR 1350
Claxton, Ga, WCLA (470
Clayton, Ga, WGHC 1570
Clayton, Mo. KXLW (320
KFUO 850
Clayton, N.Mex, KLMX 1450
Clearfield, Pa, WCPA 900
Clearwater, Fla, WTAN (340
WAZE 860
Cleburne, Tex, KCLE 1120
Clermont, Fla, WSLC 1340
Cleveland, Ga. WRWH 1350
Cleveland, Miss. WCLD (490
WDSK 1410
Cleveland, Ohlo WKYC 1100
WIXY 1260
WERE 1300
WGAR 1220
WHK 1420
WABQ (540
W)W 85
Cleveland, Tenn. WBAC 134
WCLE (57
Cleveland, Tex. KVLB 141
Cleve, Hats., Ohio WIMOQ 1490
Clifton, Ariz. KCLF 1400
Clifton Forge, Va. WCFV 1230
Clincho, Va, WwDIC (430
Clinton, 1il, WHOW 52
Clinton, lowa KCLN 139
KROS 1340
Clinton, Mo, KDKD i28
Clinton, N.C. WRRZ 88
Clinton, Okla, KWOE 132
Clinton, 8.C. WPCC 1410
Clinton, Tenn, WYSH 138
Cloguet, Minn, WKLK 1230
Clovis, N.Mex. KCLV 1240
95
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WHITE'S Location C.L. kMz | Location C.L. kHz
L}
. Cortez, Colo, KVFC 740 De Kalb, 1If, WLBK 1360
Cortland, N.Y. WKRT 920 De Land, Fla. WIBS 1490
KFLY 1240 w000 1310
Corvallis, Ore, KLOQ 1340 Delano, Callf, KCHJ 1010
Coryden, Ind. WPDF 1550 Delaware, Ohio WDLE 1550
Coshocton, Ohio WTNS 1560 Delray, Beh., Fla. WDBF (420
Cottage Grove, Ore. KNND 1400 Del Rio, Tex. KDLK 1230
Cottonwood, Ariz. KVRD 1240 KWDR 310
KVIO 1600 KWMC 1490
Coudersport, Pa, WFRM 600 Delta, Colo, KDTA 1400
Location C.L. kHz Council Bluffs, lowa Deming, N.Mex. KOTS 1230
KFNF 920 Demopotis, Ala. WXAL 1400
KICA 980 KRCB 1360 Denham Sprgs., La. WLB1 1220
Coachells, Calif. KCHV 970 Courtenay, B.C. CFCP 1440 Denison. lowa KDSN 1580
Coalinga, Cal. KOLI 1470 Covington, Ga. WGFS 1430 Denison-Sherman, Tex.
Coamo, P.R. WCPR 1450 Covington, Ky. WCLU 1320 950
Coatesville, Pa, WCO0J 1420 Covington, La. WARB 730 Denmark-Bamberg, S.C.
Cochran, Ga. WVYMG 1440 Covington, Tenn, WKBL 1250 WWBD 790
Cocoa, Fla, WKKO 860 Covington, Va, WKEY (340 Denton, Tex, KDNT 1440
WEZY 1350 Cowan, Tenn. WZYX 1440 Denver, Colo, KDEN 1340
WWBC (510 Cozad, Neb. KAMI 1580 KFML 1390
Cocoa Beach, Fla, WRKT 1300 Craig, Colo, KRAl 550 KHOW 630
Cody, Wyo, KODI 1400 Crane, Tex. KCRR 13380 KIMN 950
Coeur d’Alene, Ida. KVNI 1240 . KBSN 970 KLIR 990
Coffeyville, Kans. KGGF 680 Crawfordsville, Ind. . KLZ 560
Colby, Kans, KXXX 790 ., WCVL 1550 KBTR 710
Coldwatsr, Mich. WTVB 1590 Crescent City, Calif. KPLY 1240 KOA 850
Coleman, Tex. KSTA 1000 KPoD 1310 KPOF 810
Colfax, Wash, KCLX 1450 Creston, lowa KSIB 1520 KFSC 1220
College Park. Ga. WBAD 1570 Crestview, Fla. WCNU I010 KTLN 1280
Collierville, Tenn. WPIP 1590 WISB 1050 Denver City, Tex. KKAL 1580
Colonial Heights, Va, Crewe, Va, WSVS 800 De Queen, Ark. KDQN 1390
" WPVA 1290 Crockett, Tex, KIVY 1290 DeRidder. La, KDLA 1010
Colorado City, Tex. KVMC (320 Crookston. Minn. KROX (260 DeSoto, Mo. KHAD 1190
Colo. Sprgs., Colo. KRDO 1240 Crossett, Ark. KAGH 800 | Des Moines, lowa KCBC 1390
’ . KPIK 1580 Crossville. Tenn, WAEW 1330 KIOA 940
KVOR 1300 Crowley, La. KSIG 1450 KRNT 1850
I KSSS 740 Crystal Lake, [ll, WCLR 850 KSO (460
MKYSN 1460 Cuero, Tex. KCFH 1600 KWKY (150
KRYT 1530 Cullman, Ala. WFMH 1460 WHO 1040
Columbia, WAIN 1270 WKUL 1840 Detrolt, Mich, WCAR 1130
Columbia, KCTO 1540 | Culpeper. Va, WCVA 1490 WIBK 1500
Columbia, WCJU 1450 Cumberland, Ky. WCPM (280 wliLBe 1400
Columbla, KFRU 1400 Cumberiand, Md. WCUM (230 WIR 760
KTGR 1530 WKYR 1270 WWJ 950
Columbia, WCOY 1580 WTBO 14 WXYZ 1270
Columbia, WCOS 1400 Cummings, Ga. WSNE (410 Detroit Lakes, Minn,
WIS 560 Cushing. Okla, KUSH 1600 KDLM 1340
WOIC 1820 Cuyahoga Falls, Ohio Devils Lake,N.Dak,
WNOK 1230 WCUE (150 ; KDLR 1240
waxL 1470 Cypress Gardens, Fla. DeWitt, Ark. KDEW (470
Columbia, Tenn WMCP (280 WGTO 540 Dexter, Mo. KDEX (590
’ " WKRM 1340 Cynthiana, Ky. WCYN 1400 Diboll, Tex. KSPL 1260
Columbus, Ga. WDAK 540 Dade City, Fla. WDCF 1350 Dickinson, N,Dak. KDiX 1230
e WRBL 1420 Dadeville, Ala. wDVC 810 Dickson, Tenn. WDKN 1260
WHYD 1270 Daingerfield, Tex, KEGG 1560 Dillon, Mont. KDBM 1490
WCLS 1580 Dathart, Tex. KXIT 1410 Dillon, 8.C. WDSC 800
WOKS 1340 Dallas, N.C. WAAK 960 Dimmitt, Tex, KDHN 1470
Columbus, tnd. WCSI 1010 Dallas, Oreg. KROW (460 Dinuba, Calif. KRDU 1130
columhus: Miss WACR 1050 Dallas, Tex, KRLD 1080 Dixon, III, WIXN 1480
4 WCBI 550 KK;%# |ggg Dodge City, Kans. ll((ggg lnggg
tomon oo 0 158 WIS I | coosene wie | WEME ol
onaldsonville, Ga,
(ST, GOl wggf :;gg WFAA 820 Donalsonville, La. WDLV 1090
WMNI 920 KBOX 1480 Doniphan, Mo. KDFN 1500
‘WOSU 820 WRR 1310 Oothan, Ala. WAGF 1320
WTVN 610 Dalton, Ga. WBLJ 1230 WDIG 1450
WVKO 1580 WRCD 1430 WOOF 560
Colville, Wash, KCVL 1270 WTT! 1530 Douglas, Arlz. KAWT 1450
Comanehe. Tex. KCOM 1550 Danbury, Conn, WLAD 800 KAPR 930
Commerce, Ga. WIIC 1270 Danville, 11, WDAN 1490 Douglas, Ga. WDMG 860
Coneord, Callf, KWUN 1480 WITY WOKA 1310
Concord, N.H. WKXL 1450 Danvills, Ky. WHIR (1230 Douglas, Wyo. KWIV 1050
Concord, N.C WEGQO 1410 Danville, Pa, WPGM 1570 Douglasville, Ga. WDGL 1520
Concordia, Kans, KNCK 1390 Danville, Va, WBTM 1330 Dover, Oel, WDOV 1410
Conneaut, Ohlo. = WWOW 1360 WYPR 870 WKEN 1600
Connelisville, Pa, WCVI 1340 WDVA 1250 Dover-Foxcraft, Me.
Connersviile, Ind. WCNB 1580 WILA (580 WDME 1340
Conroe, Tex. KMCO 900 Dardanelle, Ark. KCAB 980 Dover, N.J. WRAN 1510
Conway, Ark. KCON 1230 Darlington, S.C. WDAR 1350 Dover. N.H. WTSN 1270
' KVEE 1330 Davenport, lowa  WOC 1420 Dover, Ohio WIER 1450
Conway, N,H. WBNC 050 KWNT 1580 Dowagiae, Mich. WDOW (440
Conway, S.C. WLAT 1330 KSTT 1170 Doylestown, Pa. WBUX 1570
Cookevilte, Tenn. WHUB 1400 Dawson, Ga. wDbwD Dublin, Ga, WMLT 1330
WPTN 1550 Dayton, Ohlo WHI10 1280 WXLt 1230
Coolldge, Ariz. _ KCKY 1150 WING 1410 Du Bols, Pa, WCED 1420
Coos Bay, Oreg. K0OS 1250 WONE 980 Dubuque, fowa KDTH 1370
KYNG 1420 WAVI 1210 WDBQ 1490
Copper Hill. Tenn. WLSB 1400 Dayton, Tenn. WDNT 1280 Duluth, Minn, KDAL 610
Conquille, Oreg. KWRO 630 Daytona Beach, Fla. . WEBC 560
Coral Gables, Fla. WRIZ 1550 WNDB 1150 KAOH 1380
WVCG 1080 WMFEJ 1450 Oumas, Ark. KDDA 1560
Corbin, Ky. WCTT 680 WROD 1340 Dumnas, Tex. KDDD 800
WY GO 1330 Deadwood, 8.Dak. = KDSJ 98 Duncan, Okia. KRHD 1350
Cordele, Ga. WMIM 1490 Dearborn, Mich ~ WKNR 1310 Dundee, N.Y. WFLR 1570
Cordova, Alaska, KLAM 1450 Decatur, Ala. WHOS 800 Dunkirk, N.Y. WDOE 1410
Corinth, Miss, WCMA 1230 WAJF 1490 unn, N.C. WCKB
WKCU 1350 WMSL 1400 Du Quoin, 11l,  WDQN 1580
Cornelia, Ga. WCON 1450 Decatur-Atlanta, Ga, Durango, Colo, KIUP 980
Corning, Ark. KCCB 1260 jea U Nglotn KDGO 1240
Corning, N.Y. WCBA 1350 WOMN 1310 Durant, Okla, KSFO 750
WCLI 1450 Decatur, 111 wDZ 1050 Durham, N.C.  WDNC 620
Corona, Cal, KREL 1870 WSoY 1340 WSRC 1410
Corpus Christi, Tex. Decatur, Ind. WADM 1540 WSSB 1490
KCTA 1030 Decorah, lowa KKV?LE(‘:; :g:g V/I)'sKG 3o
Dyersburg, Tenn.
‘ KECT. 1430 | Deer Lodge, Mont. KDRG 1400 PRI WIRG 1339
KRYS 1360 Deerfleld, Va. WABH 1150 Eagle Pass, Tex. KEPS 1270
KSIX 1230 Defiance, Chilo WONW 1280 Eagle River, Wis. WERL 950
KUNO 1400 De Funlak Springs, Fla, Easley, S.C. WELP 1360
Corry, Pa, WOTR 1370 WDSP 1280 E. Grand Forks, Minn,
Corsicana, Tex, KAND 1340 WZEP 1460 KRAD 1590
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Location C.L. kHz
Eastland, Tex, KERC 1590
E. Lansing, Mich, WKAR 870

w 730

VIC
E. Liverpool, Ohio WOH) t490
East Longmeadow, Mass,

WTYM 1600
Eastman, Ga. WUFF 710
E. Moline, 115, WDLM 960
E. Point, Ga, WTIH 1260
East Prairie, Mo. KGCL 1080
E. Syracuse, N.Y. WPAW 1540
Easton, Md. WEMD (460
Easton, Pa. WEEX 1230

WEST 1400
Eatonton, Ga. wXPaQ 1520
Eatontown, N.J. WHTG 1410
Eau Claire, Wis, WEAQ 790

WBIZ 1400

WECL 1050
Eau Gallie, Fla. WMEG 920

WTAL 1560
Ebensburg, Pa, WEND 1580
Edenton, N.C. - WCDJ 1260
Edinburg, Tex, KURV 710
Edmonds, Wash. KGDN 630
Effingham, IIl, WCRA 1090
Elba, Ala. WELB 1350
Elberton, Ga, WSGC 1400
El Cajon, Calif, KDEQ 910
El Campo, Tex, KULP 1830
El Centro, Calif, KX0 1230

KAMP 14306
El Dorado, Ark, KDMS (290

KELD 1400
Eldorado, Kans, KBTO 1360
Eidorado 8prings, Mo,

KESM 1580
Eleeie, Kanai, Hawaii

KUAI 720
Elgin, HI, WRMN (410
Elizabeth City, N. C.

WCNC 1240

WGAL 560
Elizabethton, Tenn. WBEJ 1240

WIDD 1520
Elizabethtown. Ky. WIEL (400
Elizabethtown, N.C.

WBLA 1440
Elizabethtown, Pa. WHRY 1600
Elk City, Okla. KBEK 1240
Elkhart, Ind. WTRC 1340

WCMR 1270
Elkins, N.C. WIFM 1540
Elkins, W.Va, WDNE (240
Elko, Nev, KELK 1240
Elkton, Md. WSER 1550
Ellensburg, wWash, KXLE 1240
Eillenville, N.Y. WELV 1370
Ellsworth, Me. WDEA 1370
Elmira, N.Y. E 1410

Eimira Heights-
Horseheads, N.Y.

WEHH 1590
El Paso, Tex. KROD 60
KELP g2
KHEY 6%
KINT 159
KI1ZZ 115
KSET 1840
KTSM 13380
E1 Reno, Okla. KELR 1460
Ely, Minn, WELY 145
Ely, Nev. KELY 128
Elyria, Ohio WEOL 93
Eminence, Ky, WSTL 160
Emporla, Kans, KVOE 140
Emporia, Va, WEVA 36
Emporium, Pa. WLEM 125(
Endicott, N.Y. WENE 1430
Engiewood, Colo. KGMC 1150
Englewood, Fla. WENG 1530
Englewood, Tenn, WENR 1090
Enid, Okla. KCRC 1390
KGWA 960
Enterprise, Ala, WIRB 600
Enterprise, Oreg. KWVR 1340
Ephrata, Pa, WGSA 1310
Ephrata, Wash, KULF 730
Erle, Pa. WWYN 1260
WIET 1400
WRIE 1330
WWGO 1450
Erwin, Tenn. WEMB 1420
Escanaba, Mich. WDBC 680
WLST 600
Escondldo, Calif. KOWN 1450
Espanola, N. M. KDCE 970
Estes Park, Colo, KKEP 1470
Estherville, la, KILR 1070
Etowah, Tenn. WCPH 1220
Eufaula, Ala, WULA 1240
Eugene, Ore. KEED 1450
KASH 1600
KATR 1320
KORE 1050
KERG 1280
KPNW 1500
KUGN 590
KZEL 1540
Eunlee, La, KEUN 1490
Eureka, Callf, KINS 980
Eustis, Fla, WLCO 1240

RaAp10-TV EXPERIMENTER
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Location C.L. kHz

Evanston, ([, WEAW 1330

WNMP 1590

Evanston, Wyo. KEVA 1240

Evansville, Ind. WROZ 1400

WGBF 1280

WIKY 820

© WIPS 1330

Eveleth, Minn, WEVE 1840

Everett, Pa. WSKE 1050

Everett, Wash. KRKO 1380

KwYZ 1230

Evergreen, Ala. WBLO 1470
Excelsior Springs, Mo.

KEXS 1090

Exeter, N,H. WKXR 1540

Fairbanks, Alaska KFAR 660

KFRB 900

Fairbauit, Minn, KDHL 920

Fair Bluff, N.C. WWKO 1480

Falrbury, Nebr, KGMT 13810

Falrfax, Va, WEEL 1810

Fairfield, . WFIW (390

Falrfield, lowa KMCD 1570

Fairfield, 0. WCNW 1560

Falrhope, Ala, WABF 1220

Fairmont, Minn, KSUM 1370

Fairmont, N.C. WEMO 860

Fairmont, W.Va, WMMN 920

WTCS 1490

Fairway, Kan. KUDL 1380

Fajardo, P.R. WMDD 1480

Falfurrias, Tex. KPS0 1260

Fall River, Mass. WALE (400

WSAR 1480

KVLV 980

Falls Church, Va. WFAX 1220

Falls City, Nebr. KTNC 1230

Fargo, N.Dak. WDAY 970

KFGO 790

KFNW 900

KQwB 1550

Faribault, Minn, KDHL 920

Farmersville, La.
Farmington, Me.

xiﬁ
=
mio
——r
@&
LN
oo

Farmington, Mo, R 800
Farmington, N.M. KENN 1390
KWYK 960
KRZE 1280
Farmville, N.C. WFAG 1250
Farmyille, Va. WFLO 870
Farrell. Pa, WFAR 1470
Farwell, Tex, KZOL (570
Fayette, Ala. WWWF 990
Fayetteville, Ark. KHOG (440
KFAY 1250
Fayetteville. N.C. WFAI 1230
WFNC 940
WFLB 1490
WIDU 1600
Fayetteville, Tenn,
WEKR 1240
Fergus Falls, Minn.
KBRF 1250
KFIL 1060
Fernandino Beach, Fla.
WFBF 1570
Ferriday. La. KFNV 1600
Festus, Mo. KJCF 1400
Festus-St. Louis, Mo.
KXEN (0(0
Findiay, Ohlo WFIN 1830
Fisher, W.Va. WELD. 690
Fitehburg, Mass. WEIM 1280
WFGL 960
Fltzgerald. Ga. WBHB 1240
Filagstaff, Arlz. KCLS 600
KAFF 930
KEOS 690
Flat River, Mo, KFMO 1240
Flint, Mich, WFEDF 910
WTRX 1330
WAMM 1420
WMRP 1570
WKMF 1470
N WTAC 600
Flomaton, Ala, WTCB 990
Florenoe, Ala. W01 1340
WOWL 1240
Florence, S.C. WIMX 970
WwOLS 1230
WYNN 540
Floydada, Tex. KFLD 900
Foley, Ala, WHEP 1810
Fond du Lac, Wis. KFI1Z 1450
Fordyee, Ark. KBIT 1570
Forest, Miss, WMAG 860
Forest City, N.C. WBBO 780
AGY 1320
Forks, Wash, KVAC 1490
KXIK 950

Ft. Campbell. Ky. WABD 1370
Ft. Collins, Colo. KCOL 1410
ZIX 600

. K
Ft. Dodge, lowa KVFD 1400
WMT

KWMT 540
Ft. Knox, Ky, WSAC 1470
Ft. Lauderdale, Fla. WFTL 1400
WSRF 1580
KXGI 1360
FTM 1400
INK 1240

Ft. Madison, lowa
Ft. Morgan, Colo. K
Ft. Myers, Fla, w

OcToBER-NOVEMBER, 1968

-

Location C.L. kHz
WMYR 1410
WCAL 1850
Ft. Payne, Ala, WEPA 1400
WZ0B 1250
Ft. Pleree, Fla. WARN 1330
WIRA 1400
Ft. Seott, Kans. KMDO 1600
Ft. Smith, Ark, KFPW 1230
. KFSA 950
KTCS 1410
KWHN 1320
Ft. Stockton, Tex. KFST 860
Ft. Valley, Ga. WFPM 1150
Ft. Walton Beach, Fla.
WNUE 1400
WFTW 1260
Ft. wayne, [nd, WGL 1250
WFWR 1090
WOWO 1190
WLYV 1450
WKIG 1380
Ft. Worth, Tex. KI1IM 870
KBUY 1540
KFJ1Z 1270
KNOK
WBAP 570
WBAP 820
KXOL 1360
Fortuna, Cal. KIXF 1280
Fosston, Minn. KEHG 1480
Fostoria, Ohic WFOB 1430
Fountain City, Tenn.
WROL (490
Fountain [nn, 8.C. WFIS 1600
Fowler, Callf, KLIP 1220
Framingham, Mass, WiK0OX 190
Frankfort, Ind. WILO 1570
Frankfort, Ky. WFKY 1490
Franklin, Ky. WF KN 1220
Frankiin, La. KFRA (390
WFCG 1110
Franklin, N.C. WFSC 1050
Franklin, N.H. WFTN 240
Franklin, Pa. WFRA (450
Franklin, Tenn, WAGG 950
Franklin, Va. WYSR 1250
Franklinton, La. WFCG 1110
Frederick, Md. WFMD 930
Frederick, Okia, KTAT 1570
Fredericksburg, Tex.
KNAF 910
Fredericksburg, Va. WFVA 1230
WFLS 1850
Fredericktown, Mo.
KFTW 1450
Fredonia, N.Y. WBUZ 1570
Freeport, I(l, WFRL 1570
Freeport. N.¥. °~ WGBB 1240
Freeport, Tex KBRZ 1460
Fremont, Mich. WBFC 1490
WSHN 1550
Fremont, Nebr, KHUB 1340
Fremont, Ohio WFRO 900
Fresno, Calif, KARM 1430
KBIF 90
KIRV 1510
KEAP 980
* KXEX 1550
KFRE 940
KGST 1600
KMAK 1340
KMJ 580
KYNO 8
Friona, Tex. KNNN 107
Front Royal, Va. WFTR [450
Frostburg, Md. WFRB 560
Fulton, Ky, WFUL (270
Fufton, Miss. WFTO 1330
Fulton, Mo, KFAL 900
:ulton. sN.Y. N (\:NOSC 1300
uquay Sprgs., N.C.
’ WAKS 1460
Gadsden, Ala, WGAD 1350
WETO 930
WAAX 570
WEAC (500
Gaffney, S.C. WFGN 1570
Gainesville, Fla. WDVH 980
WGGG 1230
WRUF 850
WUWU 1390
Gainesvills, Ga. WGGA 550
WDUN 1240
WNRIJ 1580
Gainesville, Tex. KGAF 1580
Gaithersburg, Md. WHMC 1150
Galax, Va, WBOB 1360
Galesburg, 110, WGIL 1400
WALK 1590
Gallatin, Tenn, WHIN 1010
WAMG (130
Gallipolis, Ohlo WIEH 990
Gallup, N. Mex. KGAK 1330
KYVA 1230
Galveston, Tex. KILE 1400
KGBC 1540
Gander, Nfid. CBG 1450
Garden City, Ga. WNMT 1520
Garden City, Kan., KUiL 1240
KUPK 1050
Garden City. Mich,
WTAK 1090
Gardiner, Me. WABK (280

Location C.L. kHz
Gardner, Mass. WGAW 1340
Garner, N.C. wKBQ 1000
Gary, Ind. WWCA 1270
WLTH (370

Gastonia, N.C. WGNC 1450
. WLTC 1370

Gate City, Va. w
Gaylord, Mich, WATC 900
Geneseo, (fl. w
Geneva, Ala. w

Geneva, IlI, WGSB 1480
Geneva, N.Y. WGVA 1240
Georgetown, Del. WIWL 90
Georgetown, Ky. WAXU 1580
Georgetown, S.C. WGTN 1400
WINH 470
Georgetown, Tex. KGTN 1530
Gettysburg, Pa, WGET 1320
Gillette, Wyo, KIML 1270
Gilroy, Cal. KAZA 1290
Gladewater, Tex. KEES 1430
Glasgow, Ky, WKAY 1490
WwCDS 1440
Glasgow, Mont, KLTZ 1240
Glen Burnie, Md. WISZ 1590
Glendale, Arlz, KRUX 1360
Glendale, Calif. KIEV 870
Glendive, Mont. KXGN 1400
KGLE 590
Glennallen, Alaska KCAM 790
Glens Falls, N.Y. WBZA 1410
WWSC 1450
Glenvllle, Ga. WKIG 1580
Glenwood Sprgs., Colo.
KGLN 980
Globe, Arlz. KZOwW 1240
Gloucester, Va, wDDY 1420
Gloversville-Johnston, N.Y,
WENT 13840
Gold Beach, Oreg. KBLY (220
Golden, Colo. KICM 1250
Golden Meadow, La.
KLEB 1600
Golden Valiey, Minn,
KQRS 1440
KUXL 1570
Goldsboro, N.C. WFMC 730
WGBR 1150
WGOL (300
Gonzales, Tex, KCTI 1450
Goodland, Kans, KLOE 730
Gordon, Ga. WCIK 1560
Goshen, Ind. WKAM 1460
Gouverneur, N.Y, WIGS 1230
Grafton, N.D. KGPC 1340
Grafton, W.Va. WVVW 1260
Graham, N.C. WSML 1190

Graham, Tex, WA 1330
Grand Coulee, Wash, KF DR 1360

Grand Forks, N.D. KFIM 1370
KILO 1440
KNOX 1310
Grand Haven, Mich.
WGHN 13870
Grand Island, Nebr,
KMMJ 750
KRGH 1430
Grand Junetion, Colo.
KREX t100
KEXO 1230
STR 620
KWSL 1340
Grand Prairte, Tex.
KPCW 730
Grand Rapids, Mich.
WIEF 1230
WFUR 1570
WGRD 1410
WLAV 1340
WMAX 1480
wOOoD 1300
Grand Raplds, Minn, X
KOZY 1490
Grangeville, 1daho KORT 1230
Granite City, I, WGNU 920
Granite Falis, N. C.
WKIK 900
Grants, N.Mex. KMIN 980
Grants Pass, Oreg. KAGI 930
KAJO 1270
Grayson, Ky. WGOH 1870
Gt. Barrington, Mass,
wWSBS 860
Gt. Bend, Kans, KVGB 1590
Gt. Falls, Mont. KFBB 1310
KUD1 1450
KMON 580
KARR 1400
Greeley, Colo. KFKA 1310
KYOU 1450
Green Bay, Wis. WBAY 1360
WDUZ 1400
. WNFL 1440
Groeerieville, Tenn. WGRV 1340
WSMG 1450
Greenfield, Mass. WHAL 1240
Greensboro, N.C. W.BIG 1470
WCOG 1320
WEAL I510
N WKTB 1550
WGBG 1400
WPET 950
Greensburg, Ind. WTRE 1330
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Location

Greenshurg, Pa,
Greenville, Ala.
Greenville, Ky.
Greenville, Mich,
Greenville, Miss,

Greenville, Pa.
Greenville, N.C.

Greenvliile, 8.C.

Greenville, Tex,
Greenwich, Conn.
Greenwood, Miss.

Greenwood, S.C.
Greer, S.C.

Grenada, Miss,
Gresham. Oreg.
Gretna, Va.
Griffin, Ga,

@rinnell, lowa
Groton, Conn.
Grove City, Pa.
Grundy, Va.
Guayama, P.R.
Gulfport, Miss,

Gunnison, Colo,
Guntersville, Ala.
Guthrie, Okla.
Guymon, Okla.
Hackensack, N.J.
Hagerstown, Md.

Haines City, Fla.
Haleyville, Ala.
Halfway, Md.
Hamden, Conn.
Hamilton, Ala.
Hamilton, Mont.
Hamilton, Ohio
Hamilton. Tex.
Hamlet, N. C.
Hammond. nd.
Hammond, La.
Hammonton, N.J.
Hampton. 8.C.
Hampton, Va.
Hancock, Mich,
Hanford. Calif.
Hannibal, Mo,
Hanover, N.H.

Hanoyer, Pa,
Hardin, Mont.
Hardinsburg, Ky.
Harian, Ky.
Harfingen, Tex.
Harrliman, Tenn,
Harrisburg, III.
Harrisburg, Pa.

Harrison, Ark.
Harrisonburg, Va.

Harrodsburg, Ky,
Hartford, Conn.

Hartford, Wlis.
Hartsells, Ala.
Hartsville, S.C.
Hartsville, Tenn.
Hartwell, Ga,
Harvard. 1t1.
Harvey. tilI,
Hastings, Mich,
Hastings, Minn.
Hastings, Nebr.

Hattiesburg, Miss.

Havelock, N.C.
Haverhill, Mass.
Havre, Mont.

Havre de Grace, Md.
w

Hawkinsville, Ga.
Haynesville, La.
Hays, Kans.
ayward, Wls,
Hazard, Ky.

] st, Ga.
Hazlehurst, Miss,
Hazieton, Pa,
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Location C.L. kHz
Heber Springs, Ark.
KAWW 1370
Helena, Ark. KFFA 1360
Helena, Mont, KCAP 1340
KBLL 1240
Hemst, Calif. KHSJ 1320
Hemingway, S.C. WKYB 1000
Hempstead. N.Y. WHLI 1100
Henderson, Ky. WSON 860
Henderson, Nev., KBMI 1400
KTOO 1280
Henderson, N.C. WHNC 890
WIZS 1450
Henderson, Tenn, WHHM 1580
Henderson, Tex. KGRI 1000
KWRD 1470
Hendersonville, N.C.
WHKP 1450
WHVL 1600
Henryetta. Okia. KHEN 1590
Hereford, Tex. KPAN 860
Herkimer, N.Y. WALY 1420
Hermiston, Oreg. KOHU 1570
Herendon, Va, WHRN 1440
Herrin, 111, WIPF 1340
Hettinger, N.Dak. KNDC 1490
Hibbing, Minn, WMFG 1240
Hickory, N.C. WHKY 1290
WIRC 680
WSPF 1000
Highland, I1II, WINU (510
Highland Park, 11,
WEEF 1430
Highland Park, Tex. KVIL 1150
Highland Springs, Va.
WENZ 1450
High PoInt, N.C. WMFR 1230
WNOS 1590
WHPE 1070
Hillsbore, Ohio WSRW (59
Hitlsboro, Oreg. KUIK 186
Hillshoro, Tex, KHBR 156
illsdale, Mich, WCSR (34
Hillsville, Va. WHHYV 140
Hilo, Hawaii KPUA 97
KIPA 1110
KIMO 850
Hinesville, Ga, KGML 990
Hinton, W, Va. WMTD 1380
Hobbs, N.Mex. KWEW 148
KHOB (39
Holbrook, Ariz, KDJI 127
Holdenville, Okia. KVYL 137
Holdredge, Nebr. KUVR 138
Holiand, Mich. WHTC 1450
WIBL 1260
Hollister, Cal, KMPG 1520
Hollywood, Fia, WGMA 1320
Holly Springs, Miss.
WKRA (110
Holyoke, Mass, WREB 930
Homer. La. KHAL 1320
Homestead, Fla. WIII 1430
Homewood, Ala, WILD 1400
Hondo, Tex. KRME 1460
Honolulu, Hawaii KAIM 870
Honolulu, Hawaii KCCN 1420
KGMB 590
KZ00 1210
KHALI 1090
KPOI 1380
KIKi 830
KGU 760
KHVH 1040
KKUA 690
KNDI 1270
KOHO 1170
KORL 650
KTRG 990
KUMU (500
Hood River, Oreg. KIHR (340
Hope, Ark, KXAR 1490
Hopewell, Va, WHAP 1340
Hopkinsville, Ky. WHOP 1280
WKOA 1480
Hoquiam, Wash, KGHO 1560
Hornetl, N.Y. WWHG 1320
WLEA 14380
Horseheads, N.Y. WwIQT 1000
Hot Springs, Ark. KBHS 590
oW 1420
KZNG 1340
Hot Springs, S.Dak.
KOBH 580
Houghton, Mich. WHDF 1400
Houghton Lake, Mich,
WHGR 1290
Houlton, Maine WHOU 1340
Houma, La. KJIN 1490
Houston, Miss. WCPC 940
Houston, Mo, KBTC 1250
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Location C.L. kHz
Houston, Tex, KCOH 1430
KENR 1070

KILT 6l0

KNUZ 1230

KODA 1010

KPRC 950

KTHT 790

KTRH 740

KXYZ 1320

KYOK 1590

Howell, Mich, WHMI 1350
Hudson, N.Y. WHUC 1230
Hugo, Okla, KIHN 1840
Humacao, P.R, WALO 1240
Humbeldt, Tenn, WIR) 740
Huntingdon, Pa. WHUN (150
Huntington, Ind, WHLT 1300

Huntington, N.Y. WGSM 740
Huntington, W,Va,

Huntsville, Ala,

WVQV 1000
Huntsville, Tex. KSAM 1490
Huron, S.Dak. KIIV 1340
Hutehinson, Kans. KWBW (450

KWH
Hutchinson, Minn,
Hyde Park, N.Y. W

idabel, Okla, BEL
Idaho Fatls, Idaho KID 590
KTEE |
Immokalee, Fla. WCOF 1490
independence, la. KUPL 980
KOUR 1220
Independence, Kans,
KIND 1010
Independence, Mo, KCCX 1510
Indiana, Pa, WDAD 1450
Indianapolis, Ind. WATI 810
WBRI1 1500
WFBM 1260
WGEE 1590
WIBC 1070
WIFE 1310
WIRE 1430
WXLW 950
Indianela, lowa KBAB 1490
Indianola, Miss. WNLA 1380
Indian Rocks Beach, Fla.
WGNP 1520
indio, Calif. KREO 1400
Inglewood, Callf, KTYM (460
Inkster, Mich, WCHB 1440
International Falls, Minn.
KGHS 1230
Inverness, Fila. WYSE 1560
tola, Kansas KALN 1370
lonia, Mich, WION 1430
lowa City, lowa KXIC 800
WSsul 9i0
lowa Falls, [a. KIFG 1510
Irondale, Ala. WLPH 1480
Iron Mtn., Mich. WMIQ 1450
Iron River, Mich. WIKB 1230
Lronton, Ohio WIRO 1230
fronwood, Mich. WIMS 590
Irvine, Ky. WIRV 1550
Isabells, P.R, WISA 1330
Ishpeming, Mich. WIPD i240
wCKD 970
Islip, N.Y, WLIX 540
ithaca, N.Y, WHCU 870
WTKO 1470
fuka, Miss. WVOM 1270
Jackson, Ala, WHOD 1290
Jackson, Ga. WIGA 1540
Jackson, Ky. WEKG 810
Jackson, Mich, WIBM 1450
v WKHM 970
WICO 1510
Jackson, Miss, WIDX 620
wJas 1400
. WIXN 1450
WOKJ 1550
WWUN 1590
WRBC 1300
WSLI 930
Jackson, Ohlo WLMJ 1280
Jackson, Tenn, WDXI 1810
WIAK (460
WwWTJS 1390
Jackson, Wis. WYLO 540
Jackson, Wyo. KSGT 1340
Jacksonviile, Ark. KGMR 1500
Jacksonville, Fla. WJAX 930
WAPE 690
WBOM 97
WZOK 1320
WIVY 1050
WMBR 1460
WO0BS 1360
wPDQ 600
WwalK 1090
WRHC 1400
Jacksonville, 111, WIIL 1550
WLDS 1180
Jacksonville, Miss. WJQS 1400

Jacksonville, N.C. WINC 1240

Location C.L. kHz
WLAS 910

Jacksonville, Tex. KEBE (400

Jacksonville Beh,, Fia.

BiX 1010
Jamestown, Ky, WIKY 1060
Jamestown, N.Dak, KEYJ 1400
! JB 600
Jamestown, N.Y. WITN 1240
KSN |
Jamestown, Tenn. WCLC 1260
WDEB 1500
Janesville, Wis. WCLO 1230
Jasper, Ala, WWWB (360
WARF 1240
Jasper, Ind, WwWITZ 990
Jasper, Tex. KTXJ 1350
Jefferson City, Mo, KLIK 950
0S 1240
Jefterson City, Tenn,
WIFC 1480
Jeffersonville, ind. WXVW 1450
Jena, La. KCKW 1480
Jennings, La, KIEF 1290
Jerome. Idaho KART 1400
Jerseyville, 1il. WIBM 1480
Jesup, Ga. WLOP 1870
John Day, Ore, KJDY i400
Johnson City, Tenn.
wIiCw 910
WETB 790
Johnston, S.C. *WIES 1570
Johnstown, N. Y, WIZR 930
Johnstown, Pa, WIAC 850
WARD 1490
WCRO 1230
Jotlet, 1L, WIOL 1340
WIRC 1510
Jollette, Que. CJLM 13850
Jonesboro, Ark. KBTM (230
KNEA 970
Joneshoro, La. KTOoC 920
Jonesboro, Tenn. WJIS0 1590
Jonesville, La, KANV 1480
Joplin, Mo, WMBH 1450
KQYX 1560
KFSB 1310
KODE 1230
Joshua Tree, Cal. KJST 1420
Junction, Tex. KMBL 1450
June, Clty, Kans, KICK 1420
Juneau, Alaska KINY 800
KINO 630
Jupiter, Fla, WITS 1000
Kailua, Hawall KLEI 1130

Kalamazoo, Mich. WKPR 1420

' RKB |
Kans, City, Kans, KCKN 1340
Kansas City, Mo. KCMO
KMBZ

Kaukauna, Wis.
Kenedy- Karnes City, Texas
KAML

Kealakekua, Hawaii

KONA 790
Kearney, Nebr. KGFW 1340
KRNY 1460
Keens, N.H, WIKNE 1290
WKBK 1220
Kelso, Wash. KLOG 1490
Kemmerer, Wyo. KMER 950
Kendailville, ind, WAWK (140
Kenedy, Tex. KAML 990
Kennett, Mo, KBOA 830
KBXN 1540
Kennewick, Wash. KSMK 1340
Kennewick-Paseo-Richland,
ash. KEPR 610
Kenosha, Wis, WLIP 1050
Kent, 0. WKNT 1520
Keokuk, lowa KOKX 1810
Kermit, Tex. KERB 600
Kerrville, Tex. KERV 1280
Kershaw, S.C. WKSC 1300
Ketchikan, Alaska KTKN 930
Kewanee. (1. WKEI 1450
Keyser, W,Va. W KLP 1390
Key West, Fla., WKWF 1600
WHKIZ 1500
Kilgore, Tex. KOCA 1240
Killeen, Tex, KLEN 1050
Kimball, Nebr, KIMB 1260
King, N, C. WKTE 1090
King City, Calif. KRKC 1490
Kingman, Ariz, KAAA 1280
Kings Mountaln, N.C.
WKMT (220
Kingsport, Tenn, WKIN 1320
WKPT 1550
WGOC 1090
Kingston, N.Y. WBAZ 1550
WGHQ 920
WKNY 1490

www americanradiohistorv com

Location C.L. kHz

Kingstres, S,C. WDKD 1310

WKSP 1090

Kingsville, Tex. KINE 1830

Kingwood, W.Va. WFSP (560

Kinston, N.C, WELS 1010

WFTC 960

WISP 1230

Kirkland, wash, KYAC 1460

KBLE 1050

Kirksville, Mo, KIRX 1450

Kissimmes, Fla, WFIV 1080

WIPB 1220

Kittanning, Pa. WACB 1380
Klamath Falls, Oreg,

KAGO 1150

KFLW 1450

KLAD 960

Knoxvlile, lowa KNiA 1320

Knoxville, Tenn. WBIR 1240

WIVK 850

WATE 620

WIBE 1430

WKXV 900

WNOX 990

WROL 1490

WSKT 1580

Kokomo, Ind. WioU 1350

Koselusko, Miss, WKOZ 1350

Laconia, N.H. WLNH 1850

WEMJ 1490

LaCrosse. Wis. WKBH 1410

WLCX 1490

WKTY 8580

Ladysmith, Wis. WLDY 1340

Lafayette, Ga. WLFA 1590

Lafayette, Ind. WASK 1450

WAZY 1410

WBAA 920

Lafayetts, La, KPEL 1420

KVOL 1830

KXKW 1520

Lafaystte, Tenn. WEEN 1460

LaFoliette, Tenn. WLAF 1450

LaGrande, Oreg. KLBM 1450

LaGrange, Ga. WLAG 1240

WTRP 620

LaGrange, 111, * WTAQ 1300

LaGrange, Tex, KVLG 1570

Lalunta, Colo. KBZZ 1400

Lake Charles, La. KLOU 1580

KPLC 1470

KAOK 1400

Lake City, Fla, WDSR 1340

WGRO 960

Lake City, S.C. WIJOT 1260

Lake Geneva, Wis, WMIR 1550

Lakeland, Flia, WLAK 1430

WONN 1230

WWARB 330

Lake Piacid, N.Y. WIRD 920

Lakeport, Cal. KBLC 1270

Lake Providence, La. KLPL 1050

Lake Tahoe, Calif. KOWL 1490

Lakeview, Oreg. KalK 1230

Lake Wales, Fla, WIPC 1280

Lakewood, Colo. KLAK 1600
Lakewood Center, Wash,

KoOoD 1480

Lake Worth. Fla, WLIZ 1380

Lamar, Colo. KLMR 920

Lamesa, Tex. KPET 690

Lampasas, Tex. KCYL 1450

Lancaster, Calif. KAVL 610

KBVM 1380

Lancaster, Ky, WiXI 1280

Lancaster, N.Y. WMMJ 1300

Lancaster, Ohlo WHOK 1320

Lancaster, Pa, WGAL (490

WLAN 1390

Lancaster, S.C. WLCM 1360

WAGL 1560

Lander, Wyo, KOVE 1330

Lanett, Ala. WRLD 1490

Langdon, N.D, KNDK 1080

Lansdale, Pa. WNPV (440

Lansford, Pa. WLSH 1410

Lansing, Mich. WILS 1820

WIilM 1240

WITL 1010

Lapeer, Mich, WMPC 1280

WTHM 1530

LaPlata, Md. WSMD 1560

LaPorte, Ind. WLOI 1540

Laramie, Wyo. KLME 1490

KOWB 1290

Laredo, Tex. KGNS 1300

KVOZ (490

Larned, Kans. KANS (1510

LaSalle, 111, WLPO 1220

LasCruces, N.Mex. KOBE 1450

KGRT 570

Las Vepas, Nev. KENO 1460

KLAV 1230

KORK 1340

KRAM 920

KLUC 1050

KVEG 970

Las Vegas, N.Mex. KFUN 1280

Latrobe, Pa, WPKYV 1570

WaQTW 570

WTRA 1480

Laurel, Md. WLMD 900

Laurel, Miss. WAML 1840
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Location
C.L. kHz Location C.L. kH
WLAU 1600 o z | Location
Laurens, 8.C WD D || GO By Gl C.L. kH
.C. w . KFOX| z | Loca
LTt N.C. WEWO 1080 | Long Praitis, KEOX 1260 | Manning. §.C. W e c.L. kHz
Lawrence WLNG 5338 Long Prﬂll"ieolnol" KLMO 1060 ﬂ‘""" d. La. KYD“;I(||3 e Menomonle, W
. . Kam.  KFKU 1250 Congview, Tox, KEYL 1400 . e WHMAN l400 | Mo e WA INEYI 260
awr: N | - w " 14
o e, S0 G | Lo e (LR s . IR0 0 | RS, Y e
' ; K Marathon, MAQ 132 ridian, Miss. 0
Lawranasts, Ga. WOAW 1300 ookt e, Tonn, WE 1670 Maramos, Ark.  KZo¥ 16 WEAL 1386
evi N Q b arlal 6
Rezaoo s (e S Bk Lo Riamos WD R e Fla WTYS 1340 WMoX 1010
Lawton, Okia., ES 580 | Los Angeles N.Mex. KRSN Marletta, G WTOT 980 M Naie 1350
KSWO 1380 s Angeles, Callf. KABC 1490 a.  WFOM 1230 Morkle, Tox. waIcg 350
Leadville, Col KCCO 1050 g R Marlstta, Oh WBIE 1080 errili, Wis. W A 1500
tﬂksvlu,_ N °c' xESR 1230 KH} g;g , Ohlo wwMOA 1490 Mesa, Ariz. K)éln;. I73()
eavand et hKanss XL 1410 (K]l 930 | Marine City. Mich. W10 | Motropons, 11, WMOK 510
Lebanon, Mo, WLEBN 1590 KaFl 1230 oo e || R IR WM e
Lebanon, Ore| KLWT 1280 KL C 1330 Marion, Ala. WMAM 570 exia, Tex. A AC 1868
b B WERE g SR | e W | EEEE keus
Looshurs. Far WGOR 00 KNX 1070 arion, Ind. WGGH [150 | Miami, Fa Wb e
- Fia WSRT (40 ~KPOL 140 | RO RV WhiRt gep | Miomle Pl WEBS 710
Leesburg, Va. WSt uio | LosB KBS 1920 | Marion: NG WERM 1280 WioD 610
e ye SRS | OSEL R i I B AR wERs o
L] 4 isburg, N.C, fon, 8.C.
tep;shmo:."’é'.""- WEEN L4t D WYBN tagg | Marion Ve wMEV Lot WAME 1260
eitehfi v 50 . Ky. 0
Lelani; ke WESY 560 WASE 438 | wasea o aee KPR (0 WoAlE 1420
eMars, lowa 580 WHAS sville, La 0 wWQA
Lemmo KLEM 1410 840 Mariborough, N KAPB (370 580
Laneoe, Gatir.  ALAN 1320 WeS e | Ml o) 1 | MR St Wik ‘S
. 20 all, M " ’ b
Lomlr .. WR 134 WEIA 900 | Manhai R L I KGLE s10
onoir, Tenn, 1340 all, Mo, - wMB
Lonolr Clty: Tenn. WBLE. 350 | Loverand-cole WLaM 1570 MarsHall JNECe LI | s WICAT 1360
Leominster, Mass. WLMS 000 Loveland. SOl WLV r27g | Marshall. Tex. WMAT 1450 Misoioanrs, Ve, " WEAD 1430
ar b e . 11, , Vit
tw?""":-w"f‘axm"' V'V(llf‘lllé |s7%'J t?&'ﬁ?'“ﬁ N, Mex. V{('i_lé‘g ISS'L;o m?,'.!;"'“""- - KKDFc;)I(3 '.Z:!P Mlddlenor(-Pomeroyv{S:ig 1490
evittown, Pa, 1230 , Mass. we eld, Wis, 0 Mid WMPO
Lewisburg, Pa. WBCB 1490 W AP 980 Martin, Tenn. WDLB 1450 M dlesboro, Ky. WM 1390
Lewisburg, T‘- wuDO 1010 Lubbock, Tex. K(I:'LH 1400 Martinsviile, Ind WCMT 1410 M"ddlatown, Conn wcrﬂK 560
Lewiston 'M,,"h“"- WIIM 1490 BD 1590 Martinsburg, Pa. WCBK 1540 M"ddlatown_ Y Wa X 115
» idaho  KRLC (350 KOAY ‘20 | Martinshurg, a  WISM 1110 ddtetown. Ohig LL 1340
KLBK rg, W.Va.WEPM Midland o WPFB 9
Lowlston, Maine  WOOU 1240 N e mantiie: va " WHEE (370 Midand: et ERS 1490
Levistown, Pa, -KXLO" 1230 Luceda B 55 Marysviile, Callf KNLMN1o00 KWEL 1440
L ijgvA 920 Ludlnate' Miss,  WHHT l43‘()| M"ysv"“- Kans KND$ 1310 Milan, Ten KABH 1510
exington, Ky. WeAP ' 680 Ludington. Mich, WKLA [450 LRI s Sy jo10 | Miles ooy Mont, KATL 1340
WBLG ¢ RBA 1340 Mason City, | WUNN 1110 ilford, Conn, . 1340
Lexington, Miss wvik 39 | Lumberton, N.C KTRE 1420 | ity, lowa  KGLO 1300 Milford, Del. WEIF 1500
exington, - N 10 . ) 490 . Mass,
Eocington: Nob. IRV 100 | toray va. - WRER 1350 ey, SRR (0D | G WHYE 1350
exington, N.C. N 880 urg, Va, WLV Miliinaton: WGSR |
Lexington, Tenn WBUY 1440 A 590 Massillon, Ohl WYBG 1050 Mi ington, Tenn. 'WGMM 370
Lo va™ WDXL 1490 AWUTILgRO%0 Matawan, W-Va., WTIG 990 M']'llnocket' . WRKR 1380
Lexlnlton'pka' WREL 1450 wst 1320 Mattoon, 111, a. WHIC 1360 M."Vme. N.J. WMV 1240
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S eis, M KLFD 1410 wiB 970 | MeK WMCK 810 KTIS 900
Little Falts. inn. KLTF 980 WIsA 1310 MG enzie, Tenn, WHD 1360 KUOM 770
Little Falts, N.Y.  WLFH 1230 RWiSmRiasg MecKinney. s S [ Minot, N. D KSTP 1500
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vingston, Mont 1250 Manasens. 'y KBOK : KSHA 86 oab, Utah 1490
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ondon, Ky. 2 960 Man WOMT 12 Mena, Ark. KBGH 1130 M ahans, Tex. KV
WFTG 1400 kato, Minn. '%%M '2;8 -'u":.'.‘é’::.“ '."(5 V'V(Eﬁé 1659 oneks. corner. s'vy'KM e
Oc ¥ 1520 | Monomines al.  KMFB Monatt, Mo. BER 950
TOBER-NOVEMBER’ 1968 ominee, Mich. WAGN lli:i(())o Monette, Ark. 'f(RBMO 990
Monmouth, 1Il, WR IB 1560
AM 1330
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Location C.L. kHz
Monroe, Ga. WMRE 1490
Monroe, La. KMLB 1440
KLIC 230
KNOE 540
Monroe, Mich, WQTE 560
Monroe, N.C. WIXE 1190
WMAP 1060
Monroe, Wis, WEKZ {260
Monroeville, Ala. WMFC 1360
Monterey, Calif. KIDD 630
KMBY 1240
Montevideo, Minn. KDMA 1460
Monte Vista, Colo. KSLV (240
Montezuma, Ga. WMNZ 1050
Montgomery, Ala, WBAM 740
WAPX 1600
wCoVv (170
" WFMI 1000
WHHY 1440
WMEY 800
WRMA 950
Montgomery, W.Va,
WMON 13840
Monticello, Ark. KHBM 1430
Monticello, Fla, WWSD 1090
Monticello, Ky. WFLW 1360
Montpelier, Ida, KVS) 1450
Montpelier-Barre, Vi,
WSKI 1240
Montrose, Colo, KUBC 580
Montrose, Pa, WPEL 1250
Mooresville, N.C, WHIP [350
Moorhead, Minn, KVOX 1280
Morehead, Ky. WMOR 1830
Morehead City, N.C.
WMBL 740
Morgan City, La. KMRC (430
Morganfield, Ky, WMSK 1550
Morgantown, N.C. WMNC 1430
Morgantown, W.Va, WAIJR 1440
WCLG 1800
Morrilton, Ark, KVOM 800
Morris, 111, WCSJ 1550
Morrls, Minn, KMRS 1280
Morristown, N.J. WMTR 1250
Morristown,Tenn. WCRK 1150
WMTN 1300
Morton, Tex. KRAN 1280
Moscow, Idaho KRPL 1400
Moses Lake, Wash, KSEM 1470
KwIia 1260
Moss Point, Miss. WCIS 1460
Moulton. Ala, WLCB 1530
Moultrie, Ga. WMGA 1400
WMTM 1300
Moundsville, W.Va, WEIF 1370
Mountain City, Tenn,
WMCT 1390

Mountain Grove, Mo, KLRS 1360
Mountain Heme, Ark.
KTLO 1240
Mountain Home, Ida,

KFLI 1240
Mountainlake Terrace,

ash, KURB 1510
Mt. Airy, N.C. WPAQ 740
WSYD 1300
Mt. Carmel, III, WVMC (360
Mt. Clemens, Mich.
WBRB 1430
Mt, Dora, Fla, WVGT 1580
Mt. Holly, N.J. WJJZ 1460
Mt. Jackson, Va, WSIG 790
Mt. Kisco, N.Y, WVIP 1310
Mt. Olive, N,C. WDJS 1430
Mt. Pleasant, Mich. WCEN 1150
Mt. Pleasant, Tex, KIMP 960
Mt. Shasta, Calif. KWSD 620
Mt. Sterling, Ky. WMST 1150
Mt. Vernon, 111 WMIX 940
Mt. Vernon, Ind. WPCO 1590
Mt. Vernon, Ky, WRVK i460
M¢t. Vernon, Ohio WMVO (300
Mt. Vernon, Wash. KAPS 1470
KBRC 1430
Muleshoe, Tex, KMUL 1380
Mullins, S.C. WJAY (1280
Muncie, Ind. WLBC 1340
WERK 990
Munfordville, Ky. WLOC 1150
Munising. Mich. WGON 1400
Murfreesboro, N. C,
WWDR 1080
Murfreesboro, Tenn.W GNS 1450
WMTS 810
Murphy. N.C. WCVP 600
WKRK 1320
Murphysboro, U1, WINI 1420
Murray, Ky. WN 1340

Murray. Utah
Muscatine, lowa

=R
==
V0w
[+247]
2
o

100

Location C.L. kHz
Muscle Shoals City, Ala,
WLAY 1450
Muskegon, Mich., WKBZ 8!
WKJR 1520
WTRU 1600
WMUS (090
Muskogee, Okla, KBIX 1490
KMUS 1380
Myrtle Beach, S.C. WMYB 1450
WTGR 1520
Naeogdothes, Tex, KEEE 1230
KSFA 860
Nampa, idaho KFXD 580
KAIN 1840
Nanticoke, Pa, WNAK 730
Napa, Callf, KVQON 1440
Naples, Fla, WNOG 1270
Narrows. Pearisburg,
a, WNRV 990
Nashua, N.H, WOTW 900
WSMN 1590
Nashville, Ark, KBHC 1260
Nashville, Ga, WNGA 1600
Nashville, Tenn, WKDA (240
WLAC 1510
WMAK 1300
WNAH 1360
WwSIX 980
WSM 650
WWGM 1560
Nassau, Bahamas ZNS-2 1240
Natchez, Mlss. WMIS 1240
WNAT 1450
Natchitoches, La. KNOGC 1450
Natick, Mass. WGTR 1060
Naugatuck, Conn. WOWW 1380
Navasota, Tex. KWBC 1550
Nebraska City, Nebr,
KNCY 1600
Needles, Calif, KSFE 1340
Neenah, Wis, WNAM 1280
Neillsville, Wis, WCCN 1370
Nelsonville, O, WNAL 940
Neon, Ky. WNKY 1480
Neosho, Mo, KBTN 1420
Nevada, Mo, KNEM 1240
New Albany, Ind. WHEL (570
WREY 1290
New Albany, Miss. WNAU [470
Newark, Del. WNRK 1260
Newark, N.J, WNIR 1430
WVNJ 620
Newark, N.Y, WACK 1420
Newark, Ohio WCLT 1480
New Bedford, Mass. WBSM 1420
WNBH 1340
New Bern, N.C, WHIT 1450
WRNB 1490
Newberry, Mich, WNBY 1450
Newberry, S.C. WKDK (240
WKMG 1520
New Boston, Ohio WI01 1010
New Braunfels, Tex. KGNB 1420
New Britain, Conn.
WRCH 9i0
WRYM 840
New Brunswick, N.J.
WCTC 1450
Newburgh, N.Y. WGNY 1220
Newburyport, Mass. WNBP 1470
New Castle, Ind. WCTW 1550
New Castle, Pa. WBZY (140
WKST 1280
Neweastle, Wyo. KASL 1240
New City, N. Y, WRKL 910

New Haven, Conn. WAVZ (300
WEL| 960

WNH
New lberia, La. KAN
KNI

New Kensington, Pa.

b3
=3

New London, Conn,
New Martinsvlile, W.

<%
o

Newport Richey, Fla,
New Richmond, Wis,

New Roads, La. KWR
New Rochelle, N.Y. WVO

[

E

R

A

c
WETZ 1330
Newnan, Ga. WCOH 1400
WNEA 1300
New Orleans, La, WDSU 1280
WNNR 990
WBOK 800
WNOE 1060
WSMB 1350
WNPS 1450
WSHO 1230
WTIX 690
WWL 870
WWOM 600
WYLD 940
Newport, Ark. KNBY 1280
Newport, Ky, WNOP 740
Newport, N.H, WCNL 1010
Newport, Oreg, KNPT 1810
Newport. R.I. WADK 1540
Newport, Tenn. WLIK 1270
Newport, Vt. WIKE 1490
Newport News, Va, WGH 1310
WTID 1270

L

K

G

X

Location C.L. kHz
New Smyrna Beach, Fla.
WSBB 1230
WOGO 1550
Newton, lowa KCOB 1280
Newton, Kans, ~ KJRG 950
Newton, Mass, WNTN 1550
Newton, Miss, WBKN 1410
Newton. N.J, WNNJ 1360
Newton, N.C, WNNC 1230
New Ulm, Minn. KNUJ 860
New York, N.Y, WABC 770
WADO 1280
WBNX 1380
WCBS 880
WEVD 1330
WHN 1050
WHOM 1480
WINS 1010
WLIB 1190
WMCA 570
WNBC 660
WNEW 1180
WNYC 830
WOR 7i0
WPOW 1830
WWRL 1600
Nlagara Falls, N.Y.WHLD (270
WIIL 1440
Nicholasville, Ky, WNVL 1250
Niles, Mich. WNIL 1290
Niles, Ohlo WNIO 1540
les, Ariz, KFBR 1340
Nome, Alaska KICY 850
orf ebr, WIJAG 780
Norfolk, Va, WTAR 790
WCMS 1050
WNOR 1230
WRAP 850
Normal,, 11, WIOK [440
Norman, Okla, WNAD 640
KNOR 1400
Norristown, Pa, WNAR (110
N. Adams, Mass, WMNB (230
N. Atlanta, Ga, WRNG 680
N. Augusta, 8.C, WGUS 1380
WFENL 1600
N. Bend, Ore. KBBR 1340
North Charleston, 8.C,
WNCG 910
Northampton, Mass,
WHMP 1400
North East, Pa, WHYP 1530
Northfield. Minn, WCAL 770
N. Little Rock, Ark. KDXE 1380
KXLR 1150
North Platte, Nebr. KILT 970
KNOP 1410
KODY 1240
North Pole, Alaska KINP 1170
No. Syracuse, N.Y, WS0Q 1220
N, Vernon, Ind. WDCH 1460
No. Wilkesboro, N.C,
WKBC 810
Norton, Kans, KNBI 1530
Norton. Va. WNVA 1850
Norwalk, Conn, WNLK 1850
Norwalk, O. WLKR 1510
Norwich, Conn, WICH 1310
Norwich, N.Y. WCHN 970
Oakdale, La. KREH 900
Oakes, N.Dak. KEYD 1220
Oak Grove, La, KWCL 1280
Oak HHI, W.va, WOAY 860
0Oakland, Cal. KNEW 910
KABL 960
KDiA 1310
Oakland, Md, WMSG 1050

Oakland Park, Fla. WIXX 1520

Oak Park, 11} WOPA 1490
Oak Ridge, Tenn, WATO J280
Qcala, Fla. WMOP 900
WTMC1290
WWKE 1870

E
Qcean City, Md. WETT 1590
Ocean City, Somers P

-
z
-

WSLT 1520

Oceanlake, Oreq. KBCH (380
Oceanside, Calif. KUDE 1320
Ocilla, Ga, WSI1Z 1380
Oconto, Wis, wOCO 1260
Odessa, Tex, WBZB 920
KOZA 1230

KovL 1310

KRIG 1410

Oelweln, lowa KOEL 950
Opgallala, Nebr, KOGA 930
Ogden, Utah KLO 1430
KANN 1090

KSVN 730

KVOG 1490

Ogdensburg, N.Y. WSLB 1400
QN city, Pa. WKRZ 1340
Okeechobee, Fla, WOKC 570
Okla. City, Okia. KBYE 890
KLPR l140

KOCY |34

KOMA 1520

KTOK 1000

JEM 800

WKY 930

Okmutgee. Okla. KOKL 1240

0ld Saybrook, Conn. WLIS 1420

www americanradiohistorv com

Location

C.L. kHz

Olean, N.Y, WMNS 1360

WHDL 1450

Olney, 1N, WVLN 740

Olympia, Wash, KGY 1240

. KITN 920

Gmaha, Nebr. KBON 1490

KFAB 1110

KOIL 1290

K000 1420

KOZIN 660

wOWwW 580

Omak, Wash, KOMW 880

Oneida, N.Y. WMCR 1600

Oneida, Tenn. WBNT 1310

O’Neill, Nebr, KBRX 1850

Oneonta, Ala, WCRL 1570

Oneonta, N.Y, wDOs 730

Ontario, Cal. KSOM 1510

Ontario, Oreg. KSRV 1880

Opelika, Ala, WAOA 520

> WPHO 1400

Opelousas, La, KSLO 1230

Opp, Ala, WAMI 860

Opportunlty, Wash, KZUN §30

Orange, Mass, WCAT 1890
Orange, Tex. KOGT

1800
Orange, Va, WIMA 18
Orangeburg, 8.C, WDIX 1150
WORG 1580
WTND 920
Orange Park, Fla, WAYR 550
Ord, Neb, KNLV (060
Oregon Clty, Ore. KYXL! 1520
Oriando, Fla. WDBO 580
WHOO 990
WHIY 1270
WLOF 950
WKIS 740
Ormond Beh,, Fla. WQXaQ 1380
Orofino, [daho KLER 950
Oroville, Calif., KAOR 1340
Ortonville, Minn, KDIO 13850
Osage Beh., Mo. KRMS 1150
Osceola, Ark, KOSE 880
Oshkosh, Wis, WAGO 690
WOSH 1490
Oskaloosa, lowa KBOE 740
Oswego, N.Y. WSGO (440
Othello, Wash, KRSC 1400
Otsego, Mich, WAOP 980
Ottawa, 1IN, WCMY 1430
Ottawa, Kans, KOFO 1220
Ottumwa, lowa KBIZ 1240
KLEE 1480
Qwatonna, Minn, K RFO 1390
Owego, N.Y, WEBO 1330
owensl')oro. Ky. WOMI 1490
WVIS 1420
Owosse, Mich, WOAP 1080
Oxford, Miss, WSUH 1420
Oxford, N.C, WOXF 1340
Oxnard, Calif, KOXR 910
Ozark, Ala. WOZK 900
Paducah, Ky. WDXR 1560
WKYX 570
WPAD (450
Page, Arlz. KPGE [340
Painesville, Qhlo WPVL 1460
Paintsville, Ky, WSIP 1490
Palatka, Fla. WWPF 1260
wsUZ 800
Palestine, Tex. KNET 1450
Palm Beh., Fla, WaXT 1340 -
Palm Sprgs., Callf, KCMJ 1010
KDES 920
KPAL 1450
Palmdale, Calif, KUTY 1470
Palm Desert, Cal. KGOL 1270
Palo Alto, Calif. KIBE 1220
Pampa, Tex. KPDN (340
KGRO 230
Panama Beach, Fla,
WGNE 1480
Panama City, FI&, WOLE 530
anama City, Fld. W
& WPCF 1430
Paoli. Ind, WVAK 1560
Paradise, Cal, KEwQ 930
Paragould, Ark. KDRS 1480
Paris, Ark. KCCL 1460
Paris, WPRS (440
Paris, Ky. WPDE 1440
Parls, Tenn. * WTPR 710
Paris. Tex. KPLT 1490
KFTV 1250
Parkersburg, W.Va. WCEF 1050
WPAR 1450
WTAP 1230
Park Falls, Wis, WNBI 1450
Park Rapids, Minn,
KPRM (240
Parsons, Kans, KLKC 1540
Pasadena, Cal. KPPC (240
KRLA 1110
KW 1800
Pasadena, Tex. KLVL 1480
KK 650
Paseagoula-Moss Point, Miss.
WPMP (580
Pasco, Wash, KORD 910
Paso Robles, Calif, KPRL 1230
Pastillo, P.R. WCGB 1050

Rap10-TV EXPERIMENTER
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Location C.L. kHz
Patchogue, L.1., N.Y.
WALK 1370
WPAC 1580,
Paterson, N.J. WPAT 930

P
Pauls Valley, Okla, KVLH 1470

Pawhuska, Okla. KO0SG 1500
Pawtucket, R.l. WXTR 550
Payette, lda. KYET 1450
Pearsall, Tex. KVWG 1280
Pecos, Tex, KIUN 1400
Peekskill, N.Y, WLNA (420
Pekin, I, WSIV (140
Pell City, Ala. WFHK 1430
Pendleton, Oreg. KTIX 1240
KUMA 1290

Pennlngton Gap, Va,
WSWYV 1570
Pensacola, Fla. WwWBOP 880
WBSR 1540
WMEL 610
WNVY 1230
WCOA 1870
Peoria, 111, WXCL 1350
WMBD 1470
WIRL 1290
. WPEOD 1020
Perry, Fla WPRY 1400
. WGKR 1310
Perry, Ga. WPGA 980
Perry, lowa KDLS 18I0
Perryton, Tex. KEYE 1400
Peru, Ind. WARU 1600
Petaluma. Callf, KTOB 1490
Petersburg, Va, WSSV 1240
Petoskey, Mich. WMBN 1840
WIML (110
Phenix City, Ala. WPNX 1460
Philadelphia, Miss. WHOC 1490
Philadelphia, Pa, KYW 1060
WCAU 1210
WDAS (480
WFIL 560
WFLN 900
WHAT 1340
WHOC 1490
WIBG 990
WIP 610
WPEN 950
WRCP (540
WTEL 860
Philipsburg, Pa. WPHB 1260
Phillipsburg, Kans. KKAN 1490
Phoenix, Ariz. KIFN 860
KASA 1540
KCAC 1010
KHAT 1480
KHEP 1280
KMEO 740
() 50
KOooL 960
KPHO 910
KRIZ 1280
KTAR 620
) KX1V 1400

Phoenix City, Ala.

WPNX (460
Plckens, S.C WKKR 1540

£

o
NETSEPS

2

®

=

Pledmont

Piedmont, b KPWB 1140
Pierre, S.D. KGFX 1060
KCCR 1240

Pikeville, Ky. WLS! 900
WPKE 1240

Pine Bluff, Ark. KCLA 1400
KADL 1270

KOTN 1490

KCAT 1530

KPBA 1590

Plne City, Minn, WCMP 1350
Pineville, Ky, WANO 1230
Pinevifle, Ky, WMLF 1280
Pineville, W.Va. WWYO0 970
Pipestone, Minn. KLOH 1050
Piqua, Ohio WPTW 1570
Pittsburg, Calif. KKIS 990
Pittsburp, Kans, KOAM 860
KSEK 13840

Pittsburgh, Pa. KDKA 1020
Kav 1410

WAMO 860

WIAS 1320

WPIT 730

WTAE 1250

WEEP 1080

WWSW 970

Pittsfleld, 111, WBBA 1580
Plttsflield, Mass. WBEC 1420
WBRK 13840

Pittston, Pa. WPTS 1540
Plainfield, N.J. WERA 1590
Plalnview, Tex. KVOP 1400
Plant City, Fla.. WPLA 910
Platteville, Wis, WSWW 1590
Plattsburg, N.Y. WEAV 960
WIRY 1340
WKDR 1070

Pleasanton, Tex. KBOP 1380
Pleasantville, N.J. WOND (400
Plymouth, Ind. WTCA 1050
Plymouth, Mass, WPLM 1890
Plymouth, N.C. WPNC 1470

WPNH (800
WPLY 1420

Plymouth, N.H,
Plymouth, Wis.

OcTOBER-NOVEMBER, 1968

Location

Pooahontas, Ark.
Pocatello, Idaho

Pocomoke City, Md. WDMV

Pomona, Calif.

Pempton Lakes, N. J.

Pompano Beach, Fla.

Ponca City, Okla
Ponce, P.R.

Pontiac, 111,
Pontiac, Mich,
Pontotoe, Miss,
Pooli, Ind.
Poplar Bluff, Mo.

Poplarville, Miss.
Portage, Mich,
Portage, Pa,
Portage, Wis.
Portageville, Mo,
Portales, N.Ma

. X.
Port Angeles, Wash,

Port Arthur, Tex.
Porterville, Calif.

Port Hueneme,Calif.

Port Huron, Mlch.

Port Jervis, N.Y.
Port Lavaca, Tex.
Portiand, ind,
Portland, Maine

Portland, Ores.

Port Neches, Tex.
Port St. Jos, Fia.
Portsmouth, N.H.
Portsmouth, Chio
Portsmouth, Va.

Port Sulphur, La,
Port Washingten,

Post, Tex.
Poteau, Okla.

Potomac- Cabin John,

Potosl, Mo.

Potsdam, N.Y.
Pottstown, Pa.
Pottsville, Pa.

Poughkeepsie, N.Y.

Powell. Wyo,
Poynette. Wis.

Prairie du Chien,

Pratt, Kan,
Prentiss, Miss.
Prescott, Arlz.

Prescott, Ark.
Presque Isle, Me,

Preston, ldako
Prestonsburg, Ky.

Price, Utah
Prichard, Ala.

Prince Albert, Sask.

Princeton, 1f,
inceton, fnd.
Princeton, Ky.
Princeton. Minn,
Princeton, M.J,
Princeton, W.Va.
Prineville. Ores.
Prosser, Wash.
Providence, R.1.

)
2

Provo, Utah

C.L. kHz
KPOC 1420
KSEl 930
KWIK 1240
KSNN 1290
540
KWOW (600
KKAR 1220
WKER 1500
wLoD 980
RBD 1470
WBBZ 1230
WPRP
WEUC 1420
WPAB 550
WLEO (170
WIS0 1260
WPOK 1080
WPON 1460
WSEL- 1440
WVAK 1560
KwOoC 930
KLID 1840
WRPM 1530
wWTPS 1560
WWML 1470
WPDR (350
KMIS 1050
KENM 1450
KAPY 1000
KONP 1450
KOLE 1340
KPAC 1250
KT P 1450
KACY 1520
WHLS 1450
WPHM 1380
WDLC 1490
KGUL 1560
WPGW (440
WCSH 970
WGAN 560
WwLOB 1810
WPOR 1490
KBPS 1450
KL1Q 1290
KEX (190
KGW 620
KOIN 970
KPAM 1410
KPDQ 800
KPOJ 1830
KwlJJ 1080
KXL 750
KPNG 1150
WIJOE 1080
wBBX 1880
WHEB 750
WPAY 1400
WNXT 1260
WHIH 1400
WCVU 1350
WPMH 1010
KPBC 1510
Wis,
WGLB 1560
KPOS 1870
KLCO 1280
, Md.
WXLN 950
KYRO 1280
WPDM 1470
WPAZ 1870
WPAM 1450
WPPA 1360
WEOK 1390
WKIP (450
KPOW 1260
WIBU 1240
Wis.
WPRE 980
KWNS 1290
WKPO 1510
KYCA 1490
KENT 1340
KNOT 1450
KTPA 1870
WAGM 950
WEGP 1390
KPST 1340
WPRT 960
wDOC (310
KOAL 1280
WZAM 1270
CKBI 900
WZOE 1490
WRAY 1250
WPKY 1580
WKPM 1300
WHWH 1350
WLOH 1490
KRCO 690
KARY 1810
WEAN 790
WHIM 1110
WICE 1290
WIAR 920
WLKW 990
WPRO 630
WRIB 1220
KIXX 1400
KEYY 1450

waanny americanradiohistonzcom

Location C.L. kHz
KOVO 960

Pryor, Okla. KOLS 1570
Pueblo, Colo. KDZA 1230
KAPI 690

KCSJ 590

KFEL 970

Puebls, Colo. KKAM 1350
KPUB 1480

Pulaskl, Tenn. WKSR 1420
Putaski, Va, WPUV 1580
Pullman, Wash- KWSC 1250
KPUL (150

Punta Gorda, Fla. WCCF 1580
Punxsutawney, Pa. WPME (540
Putnam, Conn. WINY 1350
Puyallup, Wash, KAYE 1450
Quanah, Tex. KOLJ 1150
Quantico, Va, WQVA 1530
Quiney, Cal. KPCO 1370
Quiney, Fla, WCNH 1280
Quiney, 11l WGEM 1440
WTAD 930

Quincy, Mass. WIDA 1300
Quiney, Wash, KPOR 1870
Quitman, Ga. WSFB 1490
Quitman, Miss. WBFN (500
Racine, Wis. WRAC 1460
WRIN 1400

Radford, Va. WRAD 1460
Raeford, N.C. WSHB 1400
Ralnsville, Ala. WVSM 1500
Raleigh, N.C. WKIX 850
WYNA 1550

WPTF 680

WLLE 570

WRNC (240

Ralls, Tex, KCLR 1530
Rantoul. (11, WRTL 1460
Randolph, Vt. WCVR 1230
Rapid City, S.Dak. KOTA 1380
KIMM (150

KRSD 13840

KEZU 920

Raton, N.Mex. KRTN 1490
Ravenswood, W.Va. WMOV 1360
Rawiins, Wyo. KRAL 1240
d ash, KAPA 1840
Raymondvllle, Tex. KSOX 1240
Rayville, La, KRIH 990
Reading, Pa. WEEU 850
WHUM 1240

WRAW (340

/Red Bay, Ala. WRMG 1430
Redding, Calif. KRDG 1230
KAHR 1330

KQMS 1400

KVCV 600

KVIP 540

Red Biuft, Calif. KBLF 1490
Redfield, S.Dak. KFCB 1380
Redlands, Calit. KCAL 1410
Red Lion, Pa, WGCB 1440
Red Lodge, Mont. KRBN 1450
Redmond, Oreg. KPRB (240
Red Oak. fa. KOAK 1080
Red Wing, Minn. KCUE [250

Redwood Falls, Minn.

KLGR 1490

Reedsburg, Wis. WRDB 1400
Reedsport, Oreg. KRAF 1470,
Reidsville, N.C. WFERC 1600
WREV 1220

Remsen, N.Y. WADR 1480
Reno, Nev. KOH 680
KBET 1340

KOLO 920

KONE 1450

KCBN 1230

Rensselaer, fnd. WRIN 1560
Rensselaer, N.Y, WEEE 1300
Renton, Wash, KREN 1420
Rexburg, Idaho KRXK 1230
Rhinelander, Wis, WOBT 1240
Ries Lake, s. WIMC [240
Richfield, Minn. WPBC 980
R Id. Utah KSvVC 980
R Wash. KALE 960
R Wis. WRCO 1450
Va, WRIC 540

d, Ind. W KBV 1490

R d, Ky. WEKY 1340
Rlehmond, Va. WANT 990
WBBL 1480

WRGM (540

WLEE [480

WEET 1320

WGOE 1590

~ WTVR 1380
WRNL 910

WRVA (140

WXG! 950

WRGM 1540

Richwood, W.Va. WVAR 600
, Ridgeerest, Calif. KRCK 1360
KLOA 1240

Ridgeland. S.C. WBUG 1430
Rifte, Colo. KWSR 810
Rio Piedras, P.R. WUNO 1320
Ripley, Miss. WSCA §260
Ripley, Tenn. WTRB 1570
Ripon, Wis. WCWC 1600
Riverhead, N.Y, WRIV 1390
WHRF 157¢

Location C.L. kHz
Riverside, Callf, KPRO 1440
KACE 1570
Riverton, Wyo. KVOW 1450
Riviera Beach, Fla. WHEW 1600
Roanoke, Ala WELR 1360
Roanoke, Va. wWDBJ 960
WRIS 1410
wPXIl 910
WROV 1240
wSLS 610
Roanoke Raplds. N.C.
WCBT 1230
Roaring Sprgs., Pa.
WKMC 1870
Roberval, Que. CHRL 910
Robinson, 1L WTAY 570
Rohstown, Tex. KROB 500
Rochelle, I1l. WRHL 1060
Rochester, Minn. KROC 1340
KWEB 1270
KOLM 1520
Rochester, N.H. WWNH 080
Rochester, N.Y. WBBF 950
WHAM 1180
WHEGC 1460
WNYR 680
WSAY 1370
WROC 1280
Rockford, 11, WROK 1440
WYFE (150
WRRR 1830
Rockford, Mich. WJPW 8i0
Roek Hill, S.C. WRHI 1340
WTYC 1150
Rockingham, N.C. WAYN 900
Rock Island. 11l WHBF 1270
Rockland, Maine WRKD 1450
Rockmart, Ga. WPLK 1220
Rock Springs, Wyo. KVRS 1360
Rockville, Conn.  WRKV 800
Rockville, Md. ; WINX 1600
Roekwood,Tenn. WRKH 580
Roeky Ford, Colo. KAV 1320
Rocky Mount, N.C. WCEC 810
WEED 1390
WRMT 1490
WKWS 1290
Rocky Mount, Va. WYTI (570
Rogers, Ark. KAMO 1390
Rogers City, Mich. WHAK 960
Rogersvilte, Tenn. WRGS 1370
Rolla, Mo. KCLU 1590
KTTR 1490
Rome, Ga. WLAQ 1410
WIYN 1360
WRGA 1470
WROM 710
Rome, N.Y. WKAL 1450
WRNY 1350
Ronceverte, W.Va. WRON 1400
Roseau, Minn, KRWB 1410
Roseburg, Oreg. KRNR 1490
KQEN 1240
KRXL 1250
KYES 950
Rosenberg, Tex. KFRD 980
Roservelt, N.M. KRDD 1320
Roseville, Cal. KPOP (110
Rossville. Ga. WRIP 1190
Roswell, N.Mex. KRSY 1280
. KGFL 14380
KBIM 910
KRDD 1820
KRIK 960
KSwsSs 1020
Roxhora, N.C. WRXO0 1430
Royal Oak, Mich, WEXL 1340
Rugby, N. Dak. KGCA 1450
Ruidoso, N.Mex. KRRR 1340
Rumford, Me. WRUM 790
Rupert, ldaho KAYT 970
Rushten. La. KRUS 1490
Rusk, Texas KTLU 1580
Russell, Kans, KRSL 990
Russellville, Ala, WWWR 920
Russellville, Ark. KXRJ 1490
Russellville, Ky. WRUS 610
Rutland, Vt. WHWB 1000
WSYB 1380
Rutherfordton. N.C.
WCAB 590
Sacramento, Calif. KCRA 1320
KFBK 1530
KGMS [880
KJAY 1430
KRAK 1140
KROY 1240
KXOA 1470
Saftord, Ariz. KGLU 1480
KATO 1230
Sag Harbor, N.Y. WLNG 1600
Saginaw, Mich. WKNX 1210
WSAM (400
WSGW 790
St. Albans. Vt. WWSR 1420
St. Atbans, W.Va, WKLC 1300
St. Anthony. lda. KIGO 1400
St. Augustine, Fla. WFOY 124
WETH 1420
St. Charles, Mo. KIRL 1460
St. Cloud, Minn, KFAM 1450
JON 1240

Ste, Genevieve, Mo. KSGM 1340
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WHITE'S Location C.L. kH: | Location C.L, kHz | Location C.L. kHz
KSON 1240 KING 1090 So, Haven, Mich. WJOR 940
R KSDO 1130 KIRO 710 So. Knoxville, Tenn, WSKT 1580
Sandpoint, Idaho KSPT 1400 KJR 950 South Lake Tahoe, Cal,
) Sand Spring, Okla, KTOW (340 KOL 1300 KOWL 1490
Sandusky, Mich, WMIC 1560 KOMO 1000 KTHO 590
vandusky, Ohio  WLEC 1450 KSND 1590 S. Miami, Fla. WFUN 790
San + ernando, Calif, KGIL 1260 KTW (250 *So. Paris, Me. WKTQ 1450
Sanford, Fla. WTRR 1400 KVi 570 So. Pittsburg, Tenn. WEPG 940
Sanford, Me, WSME 1220 KXA 770 So. St, Paul, Minn,
Sanford, N.C. WEYE 1290 KBLE 1050 KDWB 630
Location ® C.L. kHz WWGP 1050 Sebring, Fla, WICM 960 WMKT 1370
San Franciseo, Calit. WSEB 1340 So. Williamsport, Pa,
St. George, S.C. walz 810 KFRC 610 Sedalia, Mo, KORO 1340 WMPT 1450
St. George, Utah  KDXU 1450 KCBS 740 I KSIS 1050 | Spanish Fork, Utah KONI 1480
St. Helen, Mich, WMIC (580 KFAX 1100 | Seguin, Tex, KWED 1580 Sparks, Nev. KBUB (270
St. Helens Oreg KOH) 1600 KGO 810 Seiinsgrove, Pa. WSEW (240 Sparta, LI, WHCO 1230
St. Ignace, Mich. WIDG 940 KNBR 680 Seima, Ala, WAMA 1340 Sparta, N.C. WCOK 1060
St. Johns, Mich, WRB) 1580 KKHI 1550 WHEB 1490 Sparta, Tena, WSMT 1050
" St. Johnsbury, Vt, WTWN 1340 | . KSAY 1010 wrax is Sparta, Wis, WKL) 990
St. Joseph, Mich,” WSIM 1400 KSFO 560 | Selma, N.C. WBZB 1090 WCOW 1200
St. Joseph-Benton Harbor, KSOL 1450 | Selmer, Tenn.  WOTM 1130 | Spartanburg, .. WHCQ 1400
Mich WHFé 1060 KYA 1260 Seminole, Tex. KTFO 1250 WORD 910
8t. Joseph, Mo, KFEQ 680 San Gabriel, Cal.  KAIL 1430 Senatobia, Miss, WSAO i550 WSPA 950
T KKJO 1550 San German, P. R. WRJS 1060 Seneca Township, S.C. WASC 1530
KUSN 1270 Sanitobia, Miss, WLSAO 1550 | Seviervile, Tenn “\INSSNE“\II lslgg gg::ee:, w«s \N%% ||24?)3
3 an Jose, Calif., KLOK 1170 o . cer, W.Va,
St Louls, Mo. KMox g0 | © el KLIV 1590 | Seward, Alaska = KIBH 950 | Spokane, Wash, KGA 1510
KSD 550 KEEN 1870 Seymour, Ind, WJCD 1390 KDNC 1440
KSTL 690 KXRX 1500 Seymour, Tex, KSEY 123 KSPO 1230
KWK 1380 | San Juan, P.R. WAPA 680 Shakopee, Minn, KSMM 153 KPEG 1380
KXOK 630 WBMJ 1190 Shallotte, N.C.  WVCB 14 KHQ 580
"WEW 770 WHOA 870 Shamokin, Pa. WISL 148( KiR8 790
WiL 1430 WIAC 740 Shamrock. Tex. KBYP (58 KREM 970
KXEN 1010 WIPR 840 Sharon, Pa, WPIC 790 KXLY 920
St. Louls Park, Minn WITA 1140 | Shawano, Wis. WTCH 960 KCFA 1330
. * KRSI 950 WKAQ 580 Shawnee, Okla, KGFF 145 KUDY 1280
St. Mary's, Pa. . WKBI 1400 WKV Mgl R T 0 WL I H B LY 33 Springdale, Ark, KBRS I340
sfb e Gt L (60 WAL 1830 | Shemeld Al WSHE 1990 | springnotg, 1, oo 199
WMIN 1400 San Luls Oblspo, Calif. Shelby, Mont, KSEN 115 WMAY 870
WMKT 1870 KATY 1340 Sheiby, N.C, WOHS 73 R WTAX 1240
WCCO 830 KSLY 1400 . WADA 139 Springfleld, Mass. WHYN 560
St. Pauls, N.C WBYB 1060 KVEC 920 Shelbyville, Ind. WSVL 152 WMAS 1450
St. Peter, Minn KRB 1310 San Marcos, Tex. KCNY 1470 Shelbyville, Ky. chE lMo WSPR 1270
St. Petersburg, Fla. WPIN 680 San Mateo, Callif. ﬁom .'gfoo Shelbyville, Tenn. W\:’itl 7 ‘ggg Springfleld, Mo, K'?‘%).(( |l1;e‘%
4 K san Hatael, Calif,
WL (820 [ San Saba Tex " KBAL 1919 | Sheldon, lowa  KiWA (350 KTTS i400
St. Petersburg Beach, Fla. San Sebastion, P.R, Shell Lake, Wis. WCSW 940 KWTO 560
o (] P tem WFBA 1460 g:elmnc,l w';asrlx. K.{vm‘s lggg Springfield, Ohlo &Nalfs :240
&) enandoah, lowa
ga:amm::l.' N-ve 3?33 llggg E::“:: 3::5!01‘:.“&1. KI‘(A'IZ:ZB '.:33 Shenandoah, Fa, WMBT 1530 Springfleld-Eugene, Ore.
Salem, ind WSLM 1220 KGUD 930 | Sheridan, Wye.  KWYO 1410 KEED 1450
salem, iWas! I1ST 134
SalemYuase e B KYRE 'S5 | sherman, Tex.  KRHY 910 Springfleld, Tenn, WDBL 1590
s:l:rr:' Mo.j o KACL 1290 KTXO0 1500 Soringfield, Vt, WCFR 1480
Salem. 0. WSOM 600 8anta Clara, Calif. KGNU 430 Shippensburg, Pa. WSHP 1450 Springhill, La, KBSF 1460
Salem, Oreg, KSLM 1890 Santa-Uruz, tsnf.  KSCO 1080 Show Low, Ariz, KVSL 1450 Spring Lake, N. C.
' * KAPT 1220 Santa Fe, N.mex. KTRC 1400 Kywm 970 . WFBS 1450
KBZY 1490 \ FE 8i0 Shreveport, La, KBCL 1220 Spring Valley, N.Y.
KGAY 1430 KYSF 1260 KEEL 710 wKaw 1300
Salem, Va WBLU 1480 8anta Maria, Cal. KCOY 1400 KOKA 1550 Spruce Pine, N.C. WTOE 1470
Sallaa, Coie, KVRH 1340 KSMA 1240 KJOE 1486 | Stamford, Conn. = WSTC 1400
Salina, Kans, KSAL 1150 KSEE 1480 KCiJ 980 Stamtord, Tex. KDWT 1400
: . KFRM 550 KZON 1600 KRMD 134y Stanford, Ky. WRSL 1520
KISI 910 Santa Monlea, Cal. KDAY 1580 KWKH 1130 Starke, Fla, WPXE 1490
Salinas, Calif, KOON 1460 Santa Fauia, Cal, KQlQ 1400 Sldney, Mont, KGCX 1480 Starkvilie, Miss. WKOR 980
* : KSBW 1380 Santa Rosa, Calit. KSRO 1350 Sidney, Nebr, KS1D 1340 WSSO0 1230
Salinas, Calif. KCTY 980- 1000 KHUM 1580 Sidney, 0. WMVR 1080 State College, Pa, WMAJ 1450
Salinas, P.R, WHOY 1210 KVRE 1460 Slerra Vista, Ariz. KHFH 1420 WHKSC 1390
Saline. Mieh, WOIB (290 . KJAX 1150 Sikeston, Mo, KSIM 1400 Statesboro, Ga. WWNS 1240
Salisbury, Md WBOC 960 Santa Rosa, N.Mex. KSYX 1420 KMPL 1520 Statesville, N.C. WSIC 1400
£ Lilh WICO i320 | Sapuipa, Ukla. "~ KREK 1550 | Siler City, N.C. WNGCA 1570 WODBM 55
WIDY 1470 Sarana¢ Lake, N.Y. WNBZ 1240 Siloam Sprgs., Ark. KUOA 1290 Staunton, Va, WTON 1240
Salisbury, N.C, WSTP 1490 sarasota, la. WKXY 930 Silsbee, Tex. KKAS 1300 i WAFC 900
a ry, N.C. WSAT 1280 ' WSAF 1220 Silver City, N.Mex, KSIL 1340 Stephenville, Tex. KSTV 1510
Salmon, idaho K%RA 960 WSPB 1450 Silver Sprgs., Md, WQMR 1050 Sterling, Colo, KGEK (230
Salt Lake City, Utah WYND 1280 Simcoe, Ont, CFRS 1560 _ KOLR 1490
&l ake City, .KALL 910 ' | Saratoga, N.Y. WSEN 900 Sinton, Tex, KTOD 1590 Sterling, 1II. WSDR 1240
KCPX 1320 Saratoga Springs. N,Y, Sioux City, lowa KSCJ 1360 Steubenville, Ohio WSTV 1340
KLUB 570 WKAJ 900 KMNS 620 Stevens Point, Wis. WSPT 1010
2 Sauk Rapids, Minn, KTRI 14720 Stillwater, Minn, WAVN 1220
e aEn, WVAL 800 | Sioux Falls, S.Dak. KiSD 1230 | Stillwater, Okia,  KSPI 780
RSP JE20 | Sault Ste. Marie, Mich, KELO 1320 | Stockton, Calif.”  KJOY 1280
KSL 1160 WS00 1230 KNWC 1270 KSTN 1420
KSOP 1370 Savannah, Ga. WBYG (450 ; KS00 1140 KWG 1230
KS 3 WEAS 900 Sitka, Alaska KIFW 1230 torm Lake, lowa KAYL 990
e B8 WSAV 630 KSEW 1300 | Streator, I, WizZ 1250
s " Homeso WSGA 400 | Skowhegan, Maine WGHM (150 | Stroudsburg, Pa, WVPO 840
an Angelo, Tex, KT 5 WTOC 1290 | Slaton, Tex, KCAS 1050 tuart, Fia. WSTU 1450
KOKL 960 WSOK 1230 | Slideli, La. WBGS 1560 tuart, Va. WHEQ 1270
(WER (520 | Savannan, Tenn. WORM 100 | Smithieli, N.C. WMBM 1550 turgcon Bay, Wis. WDOR 910
D Lo, © ':(‘lh";g :3?}8 Sayre. Pa. WATS 960 Smithville, Tenn. WILE 1480 Sturgis, Mich, WSTR 1230
an Antonlo, Tex. KAPE 1880 | Seheffield, Ale. WSHE | Smyrna, Ga. WYNX 1550 turgis, S.D. KBHB 810
KBER 150 Scnenectady, N.Y. WGY 810 Shyder, Tex, KSNY 1450 Stuttgart, Ark.  KWAK 1240
25 I WSNY 1240 | Socorrs, N.Mex.  KSRC 1200 | Suffolk, Va. WLPM 1450
'KCOR 1350 | Scotland Neck, N.C.WYVAL (280 | Soda Sirings, ida, KBRY '700 | Seninen ind.  whay |e0
KEOE 1540 Scott City, Kans. KFLA 1310 Soldatna, Alaska KSRM 920 Sullivan, Mo, KTUI 1560
KITE 930 Scottsbluff, Nebr. KNEB 960 Somerset, Ky. WSFC 1240 Sulphur, La. KIKS 1310
KUKA 1250 KOLT 1820 WTLO 1480 Sulphur Sprgs., Tex. KSST 1230
KMAC 630 Seottsboro, Ala, WCRJ 1050 Somerset, Pa, wWYySC 990 Summerville, Ga. WGTA 950
KONO 860 WROS 1330 Sonora, Calif. KVML 1450 Summerville, S.C. WA2S 980
KTSA 550 Scottsdale, Ariz.  KDOT 1440 Sonora, Tex. KCKG 1240 Sumner, Wash, KDFL 1560
WOAI 1200 Scottsville, Ky. WLCK 1250 So. Bend, Ind. WNDU 1490 Sumter, S,C. WFIG 1290
San Bernardino, Calif, Seranton, Pa, WARM 590 WIVA 1580 WDXY 1240
"7 KCKE 1350 WEJL 630 . WSBT 960 WSSC 1340
KEXM 590 WGBI 910 Southbridge, Mass. WESO 970 Sunbury, Pa, WKOK 1070
KﬁNO 1240 WICK 1400 So. Boston, Va. WHLF 1400 Sunnyside, Wash, KREW 1230
KMEN 1290 WSCR 1820 Southern Pines, N.C.WEEB 990 Sun Valley, Ida. KSKI 1340
Sandersville, G WSNT 1490 Seaford, Del, WSUX 1280 South Charleston, W. Va, Superior, Nebr. KRFS 1600
San Diego, Callt, KCBQ 1170 | Searey, Ark. KWCB 1800 WRDS 1410 | Superior, Wis. wWDSM 710
U el KFMB 760 Seaside, Ore. KSwB 930 South Daytona Beach, Fia, WAKX 1320
KOGO 600 Seattle, Wash, KAYO 1150 WELE 1590 WWIC 1270
KGB 1360 KiX1 910 So. Gastonia, N.C. WGAS 1420 WAXK 1320
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Location C.L. kHz | Location C.L. kHz | Location C.L. kHz | Location C.L. kHz
Susanvifle, Calif, KSUE 1240 Torrington, Wyo, KGOS 1490 Vero Beach, Fla. WAXE 1370 Waxahachie, Tex, KBEC 1390
Sutton, W. Va. WSGB 1490 Towanda, Pa, WTTC 1550 . . WTTB 1490 Waycross, Ga. WACL 570
Swainsboro, Ga. WJAT 800 Towson, Md. WAQE 1580 Vieksburg, Miss, WQBC 1420 AYX 1230
Sweotwater, Tenn, WDEH 800 Trail, B,C. CIAT 610 WVIM 1490 Wayne, Neb. KTCH 1590
Swootwater, Tex. KXOX (240 Travelers Rest, 8.C. Vietoria, Tex. KNAL 140 Waynesboro, Ga. WBRO 1310
Sylasauga, Als, WFEB 1340 WBBR 1580 KVIC 18340 Waynesboro, Miss, WABO 990
WMLS 1290 Traverss City, Mlch, WTICM 1400 Vietorviile, Callf. KCIN 1580 Waynesboro, Pa. WAYZ 1380
Sylva, N.C. WMSJ 1480 WCCW 1310 Vidalia, Ga. wvopP 97 Waynesboro, Va. WAYB [490
Sylvania, Ga, WSYL 1490 Trenton, Me. KTTN 1600 Vieques, P.R, WIVV 1870 WANV 970
Sylvester. Ga. WOGA 1540 Trenton, N.J, - WAAT 1300 ville Platte, La, KVPI 1050 Waynesburg, Pa, WANB 1580
Syracuse, N.Y. WHEN\ 620. WBUD 1260 Vincennes, Ind. WAOV 1450 Waynesville, Mo, KJPW 1380
WFBL 1390 WTTM 920 Vineiand, N.J. WWB2Z 1360 KFBD 1270
WNDR 1260 Trenton, Tana. WTINE 1500 wDVL 1270 Waynesville, N.C, WHCC 1400
WOLF i490 Trinidad, Cold. KCRT 1240 Vinita, Okla. KVIN 1470 Weatherford, Tex. KZEE 1220
WSYR 570 Troy, Ala, WTBF 970 Vinton, Va, W KBA 1550 Webster City, lowa KJFJ 1570
Tabor City, N.C, WTAB (370 Troy, N.Y. WHAZ 1330 Virginia, Minn, WHLB (400 Weirton, W.Va, WEIR 1430
Tacoms, Wash, KMO 1360 WTRY 980 Virginia Beach, Va. Weiser, ldahe KWEI 1260
KTAC 850 WXKW 1600 WVAB 1550 Weleh, W.Va, WELC 1150
KTNT 1400 Troy, N. C. WIRM 1390 Virouqua, Wis, WISV 1360 WOVE 1840
KVl 570 Truckee, Calif. KHOE 1400 Vlisalia, Calif. KONG 1400 Weldon, N.C. WSMY 1400
Taft, Calif. KTKR 1310 Trumann, Ark. KTMN 1580 Vista, Cal. KMLO 1000 Weilington, Kan. KLEY 1130
Tahlequah, Okla. ~~ KTLQ 1350 Truth or Consequences, Vivian, La. KNCB 1600 Waellsbore, Pa, WNBT (490
Tahoe Vailey, Caiif. New Mexico KCHS 1400 Waso, Tex, WACO (580 Waellston, Ohlo WKOV 1380
KTHO 590 Tryon, N.C. WTYN i550 KAWA [0I0 Wellsville, N.Y. WLSV 790
Talladega, Ala. WEYY 1580 Tucson, Ariz, KTUG 1400 KBGO 1580 Waenatehee, Wash. KPQ 560
WNUZ 1230 KXEW 1600 KWTX 1230 KUEN 900
Tallahasses, Fla. WMEN 1330 KAIR 1490 Wadena, Minn. KWAD 920 KMEL 1340
. WONS (410 KCEE 7980 wadesbore, N.C. WADE 1210 Wendell-Zebulon, N.C.
WTAL 1450 KIKX 580 Wagoner, Okla, KWLG 1530 WETC 3540
-~ WTNT 1270 KCUB 1280 Wahpeton, N,D.-Breck- Weslaco, Tex. KRGV 1290
Tallassee, Ala, WTLS 1300 KEVT 690 enridge, Minn, KBMW 1450 west Allis, Wis, WAWA 1580
Tallulah, La. .KTLD 1360 KHOS 940 Walluku, Hawaii KMV] 550 W. Bend, Wis. WBKV 1470
Tampa, Fla. WALT 1110 KHYT 1330 Waipahu, Hawaii KAHU 940 Westbrook, Me, WJAB 1440
. WDAE 1250 KTKT 990 Walhalla, §.C. WGOG 1000 West Chester, Pa, WCHE 1520
WYOU 1550 KOLD (450 Wallace, 1daho KWAL 620 west Covina, Cal. KGRB 900
WFLA 970 KUAT 1550 Wallace, N.C. WLSE 1400 W, Frankfort, 1l}, WFRX (300
WHBO 1050 Tucumearl, N.Mex. KTNM 1400 Walia Walla, Wash. W. Hartford, Conn,
WINQ 010 Tulare, calif, KCOK 1270 KHIT 1320 WEXT 1550
WTMP 1150 KGEN 1370 KUJ 1420 West Jefferson, N.C.
wsoL 1300 Tulia, Tex. KTUE 1260 KTEL 1490 WKSK 1800
Taos, N. Mex, KKIT i340 Tullahoma, Tean. WJIG 740 Walnut Ridge, Ark. KRLW 1320 W. Liberty, Ky. WLKS 1450
Tarboro, N.C. WwCPS 760 Tulsa, Okla, KAKC 970 Waisenburg, Colo. KFLJ 1380 West Looma, Lyal. KGRB 900
Tarpon Springs, Fla, KOME 1800 Walterbore, S.C. WALD 1220 W. Memphls, Ark. KSUD 780
WCWR 1470 KRMG 740 Waltham, Mass. WCRB 1330 W. Monrce, La. KUZN 1310
Tasley, Va. WESR 1330 KELI 1480 walton, N.Y. WDLA 1270 W. Palm Beach. Fla,
Taunton, Mass, WPEP (570 KVOD 1170 ward Ridge, Fla. WJOE 1570 WEATY 850
Tawas City, Mich. WIOS 1480 KFMJ 1050 Ware, Mass, WARE 1250 WINO 1230
Taylor, Tex. KTAE 1260 Tupelo, Miss. WELO 580 Warner Robbins, Ga. WIRK 1290
Taylorsville, N. C. WSTH 860 WTUP 1490 WRBN 1600 west Plains, Mo. KWPM 1450
WTLK 1570 Turloek, Calif, KCEY 1890 WAVC 1350 West Point, Ga, WBMK 1310
Taylorville, 11, WTIM 1410 Tusealoosa, Ala. WJRD 1150 , Warren, Ark. KWRF 860 West Point, Miss. WROB 1450
Tazewell, Tenn. WNTT 1250 WACT 1420 warren, Ohio WHHH (440 Westport, Conn. WMMM 1260
Tazewell, Va, WTZE 1470 WNPT 1280 Warren, Pa. WNAE (310 W. Springfieid, Mass,
Tell City, Ind. WTCJ 1280 WTUG 790 Warrensburg, Mo, KOKO 1450 WTXL 1490
Tempe, Ariz. KUPD 1060 WTBC 123 Warrenton, Mo. KWRE 730 W. Yarmouth, Mass.
KTUF 15 Tuseumbia, Ala, WVNA [59 warrenton, Va. WEER 1570 WOCB (240
Temple, Tex, KTEM 1400- WRCK 141 WKCW 1420 W. Yellowstone, Mont.
Terre Haute, Ind, WBOW 1230 Tuskegee, Ala, WABT 58 Warsaw, Ind. WRSW 1480 Y8 920
, WAAC 1300 Twenty-Nins Palms, Calif. Warsaw, Va. WNNT 690 Waesterly, R.l. WERI 1230
WTHI 1480 KDHI 1250 Warwlck- E.Greenwich, R. 1. Westfleid, Mass, WDEW 1570
Terrell, Tex, KTER 1570 Twin Falls, Idaho  KTFI 1270 WYNG 1590 Westminster, Md. WTTR 1470
Terrytown, Nebr, KEYR 690 KLIX 1810 Wasco, Callf. KWS0 1050 Weston, W.Va, WHAW 980
Texarkana, Ark, KOSY 7380 KEEP 1450 Washington, D.C. WGMS 570 W, warwick, R.t. WWRI (450
Texarkana, Tex. KCMC 740 Two Rivers, Wis. waTtc 1590 WMAL 630 Wetumpka, Ala, WETU 1250
KATQ 940 Tyler, Tex. KZAK 133 WOL i450 Wewoka-Seminole, Okla.
KTFS 1400 KDOK 1491 WOOK 1340 KWSH 1280
Texas Clty, Tex. KTLW 920 KTBB 60 WUST 1120 Wharton, Tex. KANI 1500
Thayer, Mo, KALM 1290 KZEY 69 WWwWDC 1260 Wheatland, Wyo. KYCN 1340
The Dalles, Oreg. léggll. ll:gg E:nn;. Plll. o \\JJng Ila5:0 wWR(‘)’ 980 Wheaton, Md. WDON 1540
richsville, 0 TOP 1500 Wheeling, W.Va, WHLL (600
Thermopolls, Wyo. KRTR 1490 WBTC 1540 washington, Ga. WLOV 1370 L d & WBZE 1470
KTHE 1240 Ukiah, Calif. KUKI 1400 Washington, Ind. WAMW 1580 WKWK 1400
Thief River Falls, Minn. KMSL 1250 Washington, lowa KCI1 1380 WWVA 1170
KTRF 1230 Ulysses, Kan. KULY 1420 Washington, N.J, WCRYV 1580 White Castle, La. KEVL 1590
Thibodaux, La, KTIB 630 Union, 8.C. wBcU 1460 Washington, N.C. WEEW 1320 whitehall, Mich. WLRC 1490
Thomaston, Ga, WSFT 1220 Union City, Tenn. WENK 1240 WITN 930 White Plalns, N.Y. WFAS 1280
WTGA 1590 Uniontown, Pa, WMBS 580 Washington, Pa. WIPA 1450 White River June,, Vt.
WTHN 1500 Urbana, 1. WILL 580 .| Washington Court WNHV 910
Thomasvlll WJIDB 630 WKID 1580 House, Ohio WCHO 1250 Whitesburg, Ky, WTCW 920
Thomasville, Ga. ats)é |27%% Utica, N.Y. VleIVBP;( |§§3 aaltezboro,g.c. V\KIAAEI% :ggg Whiteville, N.C. WENC 1220
ury, Conn,
Thomasville, N.C, WTNG 790 WRUN 1150 (T WATR 1320 | Wichita, Kans,  KAME 1200
Thomson, Ga, WTWA l240 wTLB 1310 WWCO 1240 KLEO 1480
Three Rivers, Mlsh, . | Utuade, P.R, WUPR 1530 Waterbury, Vt. WDEV 550 KFDI 1070
. WLKM 1510 Uvalde, Tex, KVOU 1400 Waterloo, lowa KXEL 1540 KFH 1330
Thurmont, Md. WTHU 1450 Valdese, N.C. WSVM 1490 KNWS 1090 KWEBB 1410
Tlconderoga, N.Y. WIPS 1250 Valdosta, Ga, WGOVY 950 KwWwL 1330 Wichita Falls, Tex. KNIN 990
TiMn, Ohio WTTF 1600 WGAF 810 Watertown, N.Y. WATN 1240 KTRN 1290
Tifton, Ga. WTIF 1340 WJEM 1150 WOTT 1410 KWFT 620
WWGS 1430 WVLD 1450 WWNY 790 Wickenburg, Ariz. KSWW 1250
Tillamook, Oreg. KTIL 1590 Valentine, Nebr, KVSH 940 Watertown, S.0ak. KSDR 1480 Wickford, R.I. WKFD 1870
Tioga, N.D. KTGO 1090 Vallejo, Calif, KNBA 1186 KWAT 850 Wiggins, Miss, WwWIGG 1420
Titusville, Fla. WRMF 1050 Valley City, N.Dak. KOVC 1490 Watertown, Wis, WTTN 1580 Willeox, Ariz. KHIL 1250
Tltusville, Pa, WTIV 1230 Valparaiso, Fla. ~ WFSH 1340 Water Valley, Miss. Wildwood, N.J. WCMC 1230
Toceoa, Ga. WLET 1420 Valparaiso, Ind. WAKE 1500 WVLY 1320 wWilkes-Barre, Pa. WBAX 1240
WNES 630 WNWI 1080 Waterville, Me. WTVL 1490 WBRE 1340
Teledo, Ohlo WOHO 1470 Van Buren, Ark, KFDF 1580 Watkins Glen, N.Y. WILK 980
WSPD 1370 Van Cleve, Ky. WMTIC 730 WGMF 1500 Wilicox, Ariz. KHIL 1250
WTOD 1560 Vanceburg, Ky. WKKS 1570 Watseka, lll, WGFA 1360 Williams, Ariz. KCYN 12
WCWA 1230 Vancouver, Wash. KISN 910 Watsonville, Callf. KOMY 1840 Williamsburg, Ky, WEZJ 1440
wWTTO 1520 KKEY 1150 Wauchula, Fla. WAUC (310 williamsburg, Va. WBCl 740
Toledo, Oreg. KTDO 1230 KGAR 1550 WPRV 1600 wliliamson, W.Va, WBTH 1400
Tolleson, Ariz. KRODS 1190 KVAN 1480 Waukegan, Il WKRS 1220 Williamsport. Pa. WLYC 1050
Tomah, Wis, | WTMB 1460 Vandalia, Il WPMB 1500 Waukesha, Wis. WAUK 1510 7 g WRAK 1400
Tomahawk, Wis, | WILT 810 [ van Wert, Ohio ~ WERT 220 | Wauken, la, KNEI 1140 WWPA 1340
Tompkinsville, Ky. WTKY 1370 Venice, Fla. WAMR 1320 Waupaca, Wls, WDUX 800 wilii t N.C. WIAM 900
Tooele, Utah KDYL 990 Ventura, Calif. KVEN 1450 Waupun, Wis. WLKE 1170 I Conp. WILI 140
TYopeka, Kans. wisw 580 KUDU 1590 Wausau, Wis. WRIG 1400 Wiliimantie, Conn. 1L1 1400
KEW1 1440 Vermillion, 8.Dak, KUSD 690 WSAU 550 Williston, N.D. KEYZ 1860
WREN 1250 KVRA 1570 WXCO 1230 Willmar, Minn, KWLM 1340
> KTOP (490 Vernal, Utah KVEL 1250 Waverly, lowa KWVY 1470 Willoughby, Ohio WELW 1380
Toppenish, Wash, KENE 1490 Vernon, Ala. \VV?‘Ac 1380 Waverly, Ohlo WPKO 1380 wlllow Springs, Mo. KUKU 1330
Kv

Torrington, Conn. WTOR 610 Vernon, Tex. 1490 Waverly, Tenn,’ WPHG 1060 Willows, Calit, Kias 1560
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WHITE'S . Locatlon C.L. kHx Locatlon C.L. kHx Locatlon C.L.. kHz
Windermere, Fla. WVCF 1480 WTMB 1460 KUTI 980
Windom, Minn, KDOM 1580 Wolf Pt., Mont.  KVCK 1450 KYAK (390
Window Rock, Ariz. KHAC 1300 Woodburn, Ore.  KWRC 940 Yankton, §.D, KYNT 1450
Windsor, Conn. WEHW (480 Woodbury, Tenn. WBFJ 1540 . WNAX 570
Winfield, Ala, WEZQ 1300 Wood River, 11l WRTH 590 Yaueo, P.R, WKFE 1550
Winflield, Kan, KNIC 1550 Woodruff, S.C. WSIW 1516 Yazoo City, Miss. WAZF (230
Winnemucea, Nev. KWNA (400 Woodside, N.Y. WWRL 1600 York. Nebr, KAWL 1370
winnfield, La. KVCL 1270 Woodville, Tex. KVLL 1220 York, Pa, WNOW (250
Winner, S.Dak. KWYR 1260 Woodward, Okla,  KSIW 1450 WORK 1350
Location C.L. kHz Winnshoro, La. KMAR 1570 Woonsocket, R.I. WNRI 1380 A 910
w!nnshnm'hs.c. m;(lr(‘%i 13353 . wwgu 1240 ;urk. s(.c. ohi wgé;\l& '950
i inona, inn, 1 Weoster. Ohio WWST 960 oungstown, 0. 240
R s ta20 KAGE 1380 | Worcester, Mass. WAAB 1440 FMJ (890
WILM 1450 Winona, Miss, WONA 1570 WNEB 1230 . KBN 570
WTUX 1290 Winslow, Ariz. KVNC 1010 WORC 1810 Ypsilanti, Mich, WYSI 1480
Wilmington, N.C. WMFD 630 . KINO 1280 AG 580 WYNZ 520
WHSL 1490 Winston.Salem, N.C. Worland. Wyo, KWOR 13840 Yreka, Calif. KSYC 1490
WKLM 980 WAAA 980 Worthingten, Minn. KWOA 730 Yuba City, Callf. KUBA (600
WGN! 1340 WAIR 1340 Worthington, Ohic WRFD 880 KZIN 1450
Wiimington. 0, WMWM 090 WFCM 1550 | Wynne, Ark. KWYN 1400 | yyma, Ariz, KBLU 1320
Wilson, N.C. WGTM 590 wSJS 600 Wyoming, Mich. WERX 1530 KVOY 1400
WLLY 1350 WTOB 1380 | Wytheville, Va.  WYVE (280 | \ A
WVOT 1420 WKBX 1500 | Xenia. 0. WELX (110 M 560
Winchester, Ky. WWKY i3o0 Winter Garden, Fla. WOKB 1600 WGIC 1500 | Zanesville, Ohlo  WHIZ (240
Winchester, Tenn. WCDT i349 Winter Haven, Fla. WSIR 1490 Yadkinville, N.C. WYDK 1480 | Zarephath, N.J. WAWZ 1380
Winchester, Va, WINC 1400 WINT 1360 Yakima, Wash, KIT 1280 Zebulon-Wendell, N. C, .
WHPL Winter Park, Fla. WABR 1440 KIMA 1460 WETC ~ 540
Windber, Pa. WWBR 1350 Wisconsin Rapids, Wis. KBBO 1390 Zephyrhills, Fla. WPAS 1400
Winder, Ga. WiMO 1300 WFHR 1320 KQOT 930 Zion, 1. WZBN (500
.
U. S. FM Stations by States
Location C.L.  MHz|Location C.L.  MHz|Location C.L. MHz|Location C.L. MHz
Tucson KFMM 99.5| Gilroy KPER-FM 94.3 KSFM 96.9
. ALABAMA KCEE-FM 96.1 | Glendale KFMU 97,1 KXRQ 98.5
Abbeville WARI-FM 94.3 KVOA-FM 937 KUTE 101, KXO0A.FM 107.9
Albertville WQSB 105.1 Hayward KTUX 101.7 | Salinas KSBW-FM 102.5
Alexander City WRFS.FM 106.( A Hemet KHSJ.FM 105. KRSA-FM 100.7
:ndalusia . % '33.; ARKANSAS lnalcewood KTYM-FM (039 8 . KERR 103.9
nniston w A- 0. . La Canada KUNF 88.9 |San Bernardine VCR 9l1.9
Athens WIOF 10413 | Blythevitte KLEN,EM 961 Lasierra KSDA 89.7 KFMW 9919
WATM-FM 104.1 | gamden KASC o 5| Lodi KCVR.FM 977 KEBS 89.5
Bay Minette WWSM 1055 oY KVEE.-FM (05.] | Lempoc KLOM-FM 927 KRCS 95.1
Birmingham WAPI.-FM 99.5 Crossett KAGH'FM 104.9 | Long Beach KJLH 102.3 |San Diego KOGO-FM 94.1
WBRC-FM 106.9 prosselt KCAB.FM 1023 KLON 88.1 KEBS-FM 89.5
WCRT-FM 96.5 El“[)“r':‘" RIL 99, KNOB 97.9 KFMB-FM 100.7
WSFM 937 orado ELD-FM (03,1 Los Altos KPGM 97.7 KFMX 965
WYSU-EM 9L vettevil FAV 921 KPSR 9.5 KGB-FM 1015
Carroliton WRAG-FM 94,1 | Fayetteville K"NWA 103.9 KFIC 88.7 KITT 105.3
Clanton WKLE-FM 077 o KFPW.FM 4.9 Los Angeles KABC-FM 955 KDIG 981
. Culiman WEMH.FM (0.1 |Ft. Sm KMAG 99 1 KBBI 107.5 KLRO 94.9
WKLN 921 KTCS-FM 999 KBCA 105.1 KPRl 106.5
Decatur WORM 1021, KHOZ-FM 102.9 KBMS 105.9 KSDS 83.3
WRSA 96.9 H‘"s‘"".“ KBHS-FM 967 KCBH 98.7 KBBW 102.9
Dotham WOOF-FM 99,7 | Hot Springs KGUS 975 KFAC-FM 923 KSDO-FM (03.7
Enterprise WIRB.-FM 969| . KGMR-FM 1003 KFOX-FM 100.3 KSEA 97.3
Fairhope WABF-FM 921 (3¢ LG KBTM-FM (019 KGBS-FM 97.1 | San Fernando KVFM 943
Florence waLT 107.3 GALIO KASU 906 KHJ 101.1|San Francisco KALW 91.7
Gadsden WLIM 103.7]) oo pock KARK 1087 KMET 94.7 KBRG 105.3
Hamilton WERH-FM 9201 KAAY-FM 905 KMLA 100.3 KCBS.FM 98,9
Homewood WILN 104.7 KMYO.FM 955 KNX-FM 931 KDFC 102.1
Huntsville WAHR 091y KEMV 1079 KOST 103.5 KEAR 973
WNDA 92.91 LoRrl o Sorings  Kams 1ong KPEK 90.7 . KFOG 104.5
Jackson WHOD-EM j0a.9 | LOTR R Sorings v oo KPOL-FM 939 KFRC-FM 106.1
Mobile WKRG-EM 99.9| plewnor KOSE-FM 931 KRHM 102.7 KGO-FM 108.7
WMFC-FM 985 Pf““é’lﬂ KOTN-FM 7.5 KRKD-FM 96.3 KNBR.-FM 9977
Mont WEMI 069 (Silbam ‘Sorings KUOAFM 1057 KXLD 891 “Korr ‘953
ontgomery .9 [ 3 A =0 b .
WaJM 1033 | Texarkana KADO 107. KHOF 995 KPEN 101.3
Muscls Shoals ‘W LAY £l 153 D AICTECY g EM 104.3 KEAN-Fm oos
uscle oals - .5 - b -F o
Oneonta WKLD 97.7 CA”FORNlA Los Banos KLBS.FM 95,9 KXKX 885
0zark WOAB 104.9 Akiah KLIL 94.3(Los Gatos KLGS 95.3 KCMA 903
Scottsboro WCNA.FM 98.3|Alameda \ K 92.7 | Marysville KRFD 99.9 KBRG 105.3
Selma WHBB-FM 100.1 | Anaheim KEZR-FM 95,9 | Mendocino KMFB-FM 927 KABL-FM 98.(
WTQX-FM 100.9 | Angwin KANG 89.9| Merced KAMB 101.5 KKHI-FM 957
Sylacauga WMLS.FM 98.3 | Apple Valley  KAVR-FM 102.3 | Modesto KBEE-FM 108.3 | San Jose KSJO-FM 92.3
Tuseumbia WVNA 100.3 | Arcata KT00 90.5 KTRB.FM 104.1| KBAY 100.3
Tuscaloosa WTBO.FM 957 | Atherton KPEN 101.3| Mojave KDOL-FM 97.7 KRPM 985
WACT-FM 105.5 | Auburn KAFI 101.1 | Monterey KMBY-FM 96.9 KSJIS 90.7
Avalon KBI1G 104.3 | Newport Beach KOCM 103.1 . KPLX 106.5
ALASKA Bakersfield KERKNG-gm '31.; Nul"(t'hridne Kzn?.;;rg 33? San Luis Obispo Kg;z.m gg.;
-5 Oakiand KA . - B
Anchorage e f0s KIFM 96.5| Oceanside KUDE 102.1 | San Mateo KCSM 90,9
KHAR.FM 1039 . - KUZZ-FM 107.9 | Ontario KSOM.FM 935 KVEZ 107.7
Coil KUAC 104.9 | Berkeley KPFA 94,1 [ Oxnard KPMJ 104.7 | San Rafael KTIM 100.9
ollege . KALX 90.7 | pasadena KPCS '89.3 | Santa Ana KWIZ-FM 96.7
ARIZONA KPFB 89.3 KPPC-FM 106.7 KYMS 106.3
KPAT-FM 102.9] Palm Springs KGEC 104.7 | Santa Barbara KCSB-FM 9i.1
Bishee KSUN-FM 92.1|Bljou KHUR 99.9 | Quincy KFRW 95.9 KDB.FM 937
Flagstaff KAFF-FM 929 Bishop KIBS-FM 100.7 | Redding KEWB 104.3 KMUZ 108.3
Globe KWIB-FM 100.3| Carlsbad KARL-FM 959 Redondo Beach KKOP 93.5 KTMS 97,5
Mosa KBUZ.FM 104.7 | Carmel KRML-FM 101.7 | Redlands KCAL-FM 96.7 |Santa Clara Kscu 9.1
KMND-FM 93.3| Cathedral City KWXY.FM (03,1 KUOR-FM 89.1 KREP 105.7
Phoenix KRFM 95.5|Chico KEQR 107.7 | Ridgecrest KLOA.FM 105,5| Santa Cruz KSCO.FM 99,1
KFCA 91.5] Claremont KSPC 88.7 | Riverside KBBL 99.1 [ Santa Maria KXFM 99|
KITH 101.3| Coachella KCHV-FM 93.7 KACE-FM 92,7 . KSMA-FM 102.5
KMEO-FM 96.9 | Davis KDVS 81.5 KDUO 97.5 | Santa Monica KCRW 89.9
KREIEN (013 Elsil  ow T 27 manige
KNIX-FM .5 | Escondido - 3 . .
KOY-FM 925 Fromont KFMR 104.g | Sacramento KR e 36-1| Stanford KZSU 90.1
KTAR-FM 98.7| Fresno KARM-FM 101.9 KFBK-FM og 5| Stockton KUOP 91.3
KYEW 933 KFIG 94.5 B 8 ) KJIOY-FM 99.3
KHEP-FM 101.5 KFRE-FM 93.7 KEBR 100.5 KWG-FM 105.7
Scottsdale KDOT-FM 100.7 KMJ-FM 97.9 KH1Q 105.1 | Tahoe Valley KTHO-FM 103.1
Show Low KVWM 935 KXQR 102.7 KIML 106.5 | Thousand Oaks KNJO 92.7
Tempe KUPD-FM 97.9! Garden Grove KTBT 94.3 \ KRAK-FM 82.91 Torrance KNHS 89.7
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WHITE'S

[RADIO
EOGRs

Location C.L. MH:

WWHI 81.5

New Albany w 88.1

New Castie WCTW-FM 102.5

WYSN 91,1

N. Manchestar WBKE-FM 895

North Vernon WOCH-FM 106.1

Peru WARU-FM 98.3

Plainfield WIMK 98.8

Plymouth WTCA.FM 94.3

Princeton WRAY-FM 8s.1

Richmond WGLM g1

WEC!I 91.5

WKBV.FM 101.3

Rochester WROI 92.1

Salem WSLM.FM 939

Scottsburg WMPI 100.9

eymour WJOoD 93.7

Shalbyville WSVL-FM 97,1

8outh Bend WETL 91.9

WHME 103.1

WNDU-FM 929

WPFR 102.7

WIVA-FM 103.9

WSBT-FM 101.5

Terre Haute WTHI-FM 99.9

o WBOW-FM 107.5

WPFR 102.7

WVTS 100.7

WISU 89.7

Wabash WSKS 91.8

WKUZ 959

Warsaw WRSW-FM 107.3

Washington WFML 108.5

Wost Lafayette WBAA-FM 99.1

W. Terre Haute WWVR 105.5

Valparaiso WAKE-FM 105.5

WVUR 89.5

Vincennes WAOV-FM 96.7

Winchester WIUC 933

IOWA

Ames KASI-FM 107.}

WOI-FM 90.!

KLFM 104.1

Atlantle KJAN-FM 103.7

Boone KFGQ-FM 989

Burlington KBUR-FM 107.3

Carroll KCIM-FM 93.7

Cedar Falls KTCF ss.1

Cedar Rapids KHAK-FM 98.1

WMT-FM 104.5

Clarion KRIT 96.9

Clinton KROS-FM 96.)

Council Bluffs KRCB-FM 98.5

Creston KSiB-FM (01.7

Davenport WOC-FM 103.7

KALA 90.1

KWNT-FM 106.5

Denison KDSN-FM 107.1

Des Moines KDPS 88.1

KDMI.FM 97.3

WHO-FM 100.3

KFMG 94.9

KRNT-FM 102.5

KWDM 933

Dubuque WDBQ-FM 105.3

KFMD 92.9

Ft. Dodge KWMT-FM 94,5

Grinnell KDIC 89.5

towa City KSUI 91.7

KXIC-FM 100.7

lowa Falls KIFG-FM 953

LeMars KLEM-FM 99.5

Magquoketa KMAQ-FM 953

Marshalltown KFJB-FM 10i.1

Mason City KLSS 106.1

Mt. Vernon KRNL-FM 89.7

Muscatine KWPC-FM §9.7

Newton KUWS-FM 95.9

Oskaloosa KBOE-FM 104.9

Pella KCU1 89.1

Sioux Center KDCR 91.3

Sloux City KDVR 97.9

KTFC 108.3

Spencer KICD-FM 107.7

Storm Lake KAYL-FM 101.5

Waterloo KNWS8-FM 101.9

KXEL-FM 105.7

Wauken KNEI-FM 103.9

Waverly KWAR 69.1
KANSAS

Baldwin KNBU 88.9

Dodge City KGNO-FM 95.5

Emporia KSTE 88.7

KVOE-FM 104.9

Garden City KUPK.FM 97.3

Junction City KICK-FM 94.5

Kansas Clty KCJC-FM 9s.i

106

Location C.L.
KCKN-FM
Larned KANS-FM
Lawrence A
KLWN-FM 105.9
Leavenwerth KCLO-FM
Liberal KJRL
Manhattan KSDB-FM
Newton KIRG-FM
Otiawa KTJO-FM
KOFO-FM
Parsons KPPS.FM
ratt KWNS.FM
Russell KRSL-FM
alina KAFM
Scott City KFLA-FM
Topeka KToP
WIBW-FM
Wichita KFH-FM
KARD
KQTY
KMUW
Winfleld Ksw
KENTUCKY
Albany WANY-FM 106.3
Ashiand WCMI-FM 03.7
Beattyville WLIC (02.3
Benton CBL-FM 102.3
Bowling Green WLBJ-FM 96.7
Campbellsvile WTCO-FM 103.9
arroltton WVCM 100.1
Central City WNES-FM 101.9
Columbia WAIN-FM 93,5
Corbin WCTT-FM 107.1
WYGO-FM 993
Erlanger WKKY.FM 100.9
Ft. Campbell WABD-FM 107.9
Ft. Knox WSAC-FM 105.5
Frankfort WKYW 104.9
Fulton WFUL-FM 104.9
Georgetown WRVG 90.1
Glasgow WGGC 95.1
Grayson WGOH-FM 102.3
Greenvilie WKYF-FM 106.3
Hazard WKIC-FM 101.1
Henderson WSON-FM 99.5
Hopkinsville WHOP-FM 98.7
WKOF 100.3
Jamestown WIRS-FM 103.1
Leitehfield WMTL-FM 104.9
Lexington WBKY 9.3
WLAP.FM 94.5
WLEX.FM 98.1
WVLK.FM 92,9
Loulsville WFPK 91.9
WFPL 89.3
WHAS-FM 97,5
WKLO-FM 99.7
WKRX 106.9
WLRS 102.3
Madisonvitle WFMW.FM 93.9
WNGO-FM 94.7
Manfordville WLOC-FM 102.8
Manehester WWXL-FM 103.1
Maysville WFTM-FM 959
Monticelio WFLW-FM (0l.7
Morehead WMOR-FM 92|
WMKY-FM 91.1
Morganfield WMSK-FM 953
Mt. Steriing WMST-FM 105.5
Murray WAWW 103.7
Owensbore WOMI-FM 92,5
WVIS.FM 96.1
Paducah WPAD-FM 96.9
WKYX-FM 93.3
Paintsville WSIP-FM 100.(
Paris WPDE-FM 96.7
Pikeville WPKE-FM 92,4
Prestonburg WDOC-FM 95.5
WPRT-FM 105.5
Richmond WEKU-FM 88.9
Russellville WRUS-FM 101.1
8t. Mathews WSTM 103.1
Scottsvilte WLCK-FM 99,3
Somerset WSEK 96.7
WSCC 90.7
Stanford WRSL-FM 95.9
Whitesburg WTCW-FM 104.9
LOUISIANA
Alexandrla KALB.FM 96.9
Ames KLFM 104.1
Baton Rouge WJBO.FM 102.5
FB-FM 98.1
WQXY.FM 100.7
WYNK-FM 101.5
DeRidder KDLA-FM 101.7
Goldon Meadow KLEB.FM 94.3
Hammond WTG! 103.3
Houma KCIL 107.1
Jennings KJEF-FM 92.7
Jonesbore KTOC-FM 104.9
Lafayette KRVS-FM 88.3
KPEL-FM 99.9
KSMB 94.5
Lake Charles KPLC-FM 99.5
KIK8-FM 96.1
La Place WCKW 923
Monroe KMLB-FM 104.1
- KNOE-FM [01.9
KREB 106.1

www americanradiohistorv com

Location

Morgan City
Mt. Vernon
Natchitoches
New Iberla
New Orieans

Opelousas
Ruston
Shreveport

o Thibodaux

Ville Platte
. Monroe
Winnfield

Augusta
Bangor
Brunswiek

Caribou
Elisworth
Lewiston

Orono

Poland Springs
Portiand

Rockland
Waterville

MARYLAND

Annapolis

Baltimore

Bethesda

Bradblgry Helgh

Cambridge
Catonsville
Cumberland
Frederlek
Frostburg
Glen Burnie
Hagerstown

Halfway

Havre de Grace

Oakland i

Salisbury

Tacoma Park
aldorf

Westminster

MASSACHUSETTS

Amherst

Andover
Boston

Brockton
Brooklina
Cambridge

Fltehburg
Framingham
Gloueester
Greenfield
Haverhill
Hyannis
Lawrence
Lowel)

Lynn
Medford

New Bedford

N. Adams
Northampton
Pittsfield

Plymouth
S. Hadley
Springfield
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Location C.L. " MH:

N W00 DU =D (D NWDWW W= D

Tounton WRLM 033
Waltham WBRS 9/.7
3 WCRB-FM 102.5
W. Yarmouth WOGCB-FM 94.9
Williamstown WCFM 91.3
Winchester WHSR-FM 91.9
Worcester WAAB 107.8
WSRS 96.)
MICHIGAN
Adrian WLEN 103.9
WVAC 8s.(
Alma WFYC-FM 104.9
Alpena WHSB 107.7
WATZ-FM 93.5
Battle Creek WKFR-FM 103.3
Big Rapids WBRN-FM 100.9
Ann Arbor wWUoM 91.7
WPAG-FM 102.1
Bad Axe WLEW.FM 924
Bay City WBCM-FM 96.1
WNEM-FM 102,
Benton Hrbr. WHFB.FM 99,
Birmingham WHFI 94,
Charlotte WCER-FM 92,
Cheboygan WCBY-FM 105.
Clare WCRM-FM 95,
Coldwater WTVB.FM 98,
Dearborn WKNR-FM (00,
Detroit WDET-FM 101,
WBFG 98,
WCHD 105.
WABX 99.
WDTR 90,
WGPM 107,
WIBK-FM 93,
WMU2Z 103.
WGPR 97.
WIR-FM 96.
WOMC-FM 104,
WQRS8-FM 105.
WRMK-FM 93,
- WWI-FM 971
WWWW 106.7
WXYZ-FM 101.1
WCAR-FM 92.3
E. Lansing WKAR-FM 90.5
WITL-FM §00.7
WSWM 99.1
WVIC-FM 857
Flint WFBE 95.)
WGMZ.FM 107.9
WMRP-FM 105.5
Grand Raplds WFUR-FM 102.9
WIFM 93.7
WLAV-FM 96.9
WYON 101.3
WOO0D-FM 105.7 (s)
WVGA-FM {04.1
WXTO-FM 97.9
WZZM-FM » 95.7
Greenville, Mich,

WPLB-FM 107.3
Hancoek WMPL-FM 935
Hastings WBCH-FM 100.1
Highland Pk. WHPR 88.1
Holland WIBL-FM 84.5
WHTC-FM 96.1
Houghton WGGL-FM 9l.1
Houghton Lake . WIGS 98.5
| | Intertochen WGYA 103.1
5 WIAA 88.3
1 | Jackson WBBC 94.1
7 WKHM-FM 106.]
g | Kalamazoo WMUK 102.1
1 WSEQ-FM 106.5
7 | Lansing WHM-FM 987.5
7 WILS-FM 101.7
3 | Lapeer WTHM-FM (03.}
9 | Mackinaw City WRIW 94.3
5 | Marquette - WNMR 90.1
5| - WDMI-FM 957
7 | Marshail WALM-FM 96.7
9 [ Midland WQDC-FM 99.7
7 |Monroe - WVMO 983
3 ( Mount Clemens WBRB-FM 102.7
9 | Mount Pleasant WCMU 90.1
1 WCEN-FM 94,5
Muskegon WFFM 106.9
Niles WNIL-FM 953
Oak Park WLDM 955
Wasso WOAP-FM 103.9
Petoskey WIML 989
MBN-FM 96.7
Port Huron WHLS-FM 107.)

Royal Oak WOAK
WOMC 104.3
Saginaw WSAM-FM 88.4
St. Johns WRBJ-FM 92,1
St. Joseph WSIM.FM 107.1
Sandusky WMIC-FM 97.7
Southfieid WSHJ 88.3
Spring Arbor WSAE 89.3
Sturgis W8TR-FM 103.1
Traverse City WLDR.FM 101.9
WCCW-FM 92,1
WTCM.FM 103.5
Waterford WTSD 88.1
Warren WPHS 01.5
Yasilantl WEMU 88.1

RADIO-TV EXPERIMENTER
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Location C.L. MHz|Location C.L. MHz|Location C.L. MHz|Location C.L. MHz
Kirksville KRXL 103.5 Point Pleasant WADB 95.9 WLIB-FM 107.5
MINNESOTA Marshall KMFL-FM 102.9 | Princeton WPRB 103.3 WNCN (04.3
Alexandria KXRA-FM 92.7 | Mexico KWWR-FM 95.7 | Red Bank WFHA.FM 106.3 WNEW-FM 102.7
Austin KAUS-FM 99.9 | Moberly KRES 104.7 | South Orange WwWSOU 89.5 WNBC-FM 97.1
Anoka . KTWN 107.9 | 0sage Beach KRMS-FM 93.5! Toms River WwWOoBM 927 WNYC-FM 3.9
Blue Earth KBEW-FM 100.9 | Point Lookout K802 88.1 | Trenton WBJH 101.5 WNYE 9L.5
Brainerd KLIZ-FM 95.9|Poplar Bluflt KWOC-FM 94.5 WTOA 97.5 WOR-FM 987
Breckenridge KBMW-FM 100.7 [ Rolla KCLU-FM 943 WTSR 89.7 WPIX-FM 101.9
Collegevillo KSJR-FM 90.1 MSM 88.5 WTITM-FM 94.5 WQaXR-FM 96.3
Duluth WDI0-FM 94.9 | St. Charles KCLC 90.) |Wildwood WCMC-FM 100.7 WRFM : 5.1
Faribault KDHL-FM 95.9 | Ste. Genevieve KSGM-FM 105.7 | Zarephath WAWZ.FM 99,1 WH'\:/R 6.7
Golden Valley KQRS-FM 92.5|St. Joseph KUSN.FM 105.1 Nlagara Falls wH}I‘.D- nwnl gg
Mankato KMSO0 90.518t. Louis KCFM 93.7 NEW MEXICO Norwich wC N-FM 3.7
KEYC-FM 99.1 KACO 107.7 Olean WHOL-F 5.
KYSM-FM 103.5 KADI 96.5 Alamogordo KXXI 984.83| Oswego WOSE 104.9
Marshall KMHL-FM 100.1 WIL-FM 92.3 KOTO 105.5 Plattsburg WEAV-FM_99.9
: *= | Albuguerque KANW 89.11 Patchogue WALK-FM 97.5(s)
Minneapolis-St. Paul KNDA 102.5
KTIS-FM 98.5 KRCH 98,1 KBNM 99.5 WPAC-FM 106.1
WLOL-FM 99.5 KSLH 91.5 KDEF-FM 4.1 Peokskill WLNA-FM 100.7
KNOF 95.3 KRFD 106.9 KRST 92.3| Potsdam WTSC-FM 9L.)
KTCR-FM 97.} { Sedalia KSIS-FM 92.1 KHFM 96.3| Poughkeepsle ~ WKIP-FM 104.7
WPBC-FM 101.3 | Springfield KTTS.FM 947 KOAT-FM 100.3 WEOK-FM 101.5
WAYL 93.7 KTXR 101.5 KOB-FM 93.3 Riverhead WHRF-FM 103.9
WCTS-FM 100.3 KWFGC 97.3 KUNM 90.1| Rochester WHFM 98.9
Moorhead KVOX.FM 99.9 KWTO-FM 087 | Artesla KSVP-FM 92.9 WBBF-FM 92.5
KQWB-FM 98.7 KLPW-FM 101.9 Carlsbad KCNM 92.1 WCMF 96.5
New Brighton KSIN-FM 91.1 | waynesville KFBD-FM 97.7 ﬁ'“;:: n}"%ﬁa;m gg-}; WNYWI:}Q Ig(ll.g
New Uim KNUS-FM 93.1| west Plains ~ KWPM-FM 93.9| Hoo0% - b R-FM 101,
Northfield WCAL-FM 89.3 Los Alameos KRSN-FM 98.5 WROC-FM 97.9
Owatonna KRFO-FM 104.9 MONTANA Las Cruces KGRD.FM (03.9 WRUR-FM 90.1
Park Rapids WPRM-FM 103.7 Las Vegas KEDP 9Ll WVOR 100.5
Red Wing KCUE-FM 105.5 | Belgrade KGVW-FM 96.7 | Lovington KLEA-FM 101.7] Sag Harbor WLNG-GM 82.1
Richfield WwWPBC-FM 101.3 | Billings KURL-FM 97.1 { Mountain Park KMFM 97.9| Saratoga Springs
Rochester KROC-FM 106.9 | Bozeman KGLT 90.1 | Roswell KBIM.FM 94.9 WKAJ-FM 1023
KNXR 97.5 | Great Falls KOPR-FM 106.3 | Santa Fe KAFE-FM 97.3 | Scheneotady WGFM 99.5
KOLM-FM 86.7 | Missoula KUFM 88.1 KSNM 95.5| Smithtown WGSM 94.3
KWEB-FM 101.7 | Plentywood KPWD 100.1 | Taos . KKIT-FM 99.3 | South Bristol WMIV  95.1
St. Cloud KFAM-FM 104.7 Tucumcari KTNM-FM 92.7 | Springville WSPE 88.1
’ KVSC 885 NEBRASKA University Park KRWG 917 | Syracuse wm;”sArFr% gg.:
St. Louis Park KRSI-FM 104.1 arora KROA 103.1 NEW YORK FoNg 1079
st. Paul WMIN.FM 102.1 | RArOT KWEBETEM 929 T e
KSTP-FM  94.5 Colalll'lhlls KISK-FM 101.1 | Albany WAMC 90.3 WSYR-FM 94.5
St. Poter KRBI-FM 105.5 | JO KT KICS.FM 93.5 WDKC 106.5( ¢ WFLY 92.3
Wilmar KWLM.FM 102.5| Ras (08 KOVE.FM 913 WHRL 1031 Trey SR P
KWOA-FM 95.1 | Kearney o WROW-FM 955 .: .
Kearney-Holdrege WMBO.FM 106.0 | Utiea WRUN-FM 105.7
) KRNY-FM 9.9 Auburn B osic WIBQ.FM 94.9
MISSISSIPPI Lexington Knulza.:m ol Babylon WEAGLEM 1023 | wetharstald WOUR 359
Biloxi WVMI-FM 106.3] Lincoln -3 | ginghamton ~ WNBF.FM 98,1 | Wethersfel b
go=um=ia vvyv;;sm |3§'{ Kl-"'(‘bf:'c 'g{-g WKY)V;‘;:: 38'? White Plains WFAS-FM 103.9
olumbus - . - o .
Corinth WKCU-FM 943 Dmah KFK&?& 'gg; Baldwinsville WSEN-FM 92.1 NORTH CAROUNA
WWTX 95.3) Dmaha KFBI-EM 1007 | Brooklyn WNYE 91.5| Albemarie WABZ-FM 100.9
Forest wasT 92.5 KOIL-FM 96. | | Brookville WCWP 88.1| Asheboro GWR-FM 92.3
Greenville WGVM-FM 100.7 KOWH-FM 94,1 | Buffalo WBEN-FM 102.5] Asheville WLOS-FM 104.3
Gresnvons T WOW-FM 923 WDCX 99.5| Bridgeton WVWB.FM 97.7
Guifport  WROMEM 1043 | Seottablun KNEW-FM 941 Wero 67| gurlington WBBB-EM 1004
attiesbu . 3 5 o i
WEOR-EM 1037 York KAWL-FM (04.9 WEBR 83.3| Biack Mountain ' WMIT 1063
Housten WCPC-FM 933 NEVADA WGR-FM 96.9 | Burgaw WPGF-FM 99.9
Jackson y WIDX-FM 102.9 WTSL-FM 103.3 | Burlington-Graham
KFXM 95.5| Carson City KRWL 97.3 WWOL-FM 104.1 WBAG-FM 92,9
WIMI  99.7 | Fallon KVLV-FM 909.3 WYSL-FM 103.3 Chapel Hill T 'WUNC 815
WSLI-FM 96.3| Las Vegas KORK-FM 97,1 WBNY-FM 96.1 | Charlotte WBT-FM 107.9
WWHO 94.7 KRGN 101.9 | Canton WSLU 96.7 WRNA 95.1
Kosciusko WKOZ-FM 105.1 KLUC-FM 98,5 | Central Square wcCcsa 89.3 WSOC.FM 103.7
Laurel WNSL-FM 100.3 KULA 92.3 | Cherry Valley wllv 101.9 WYFM 104.7
Louisville WLSM-FM 107.1| Reno KNEV 85.5 | Clinton WHCL-FM 88.7 | Clingman’s Pk. WMIT 106.9
Magee WSJC-FM 107.5 KUNR 88.1 | Corning WCLI-FM 106.1 | Clintan WRRZ-EM 107.1
McComb WCCA 105.7 KSRN 104.5 | Cortland WKRT-FM 99.9 | Concord WEGO-FM 97.9
Meridian WOKY(MFMI; gg: guf.!“yt WBL\':I-OFI'VVII Igg{ Durham “vllos':i%',;'r‘a |8?=
. - o . eRuyter . . 107.
Moss Point WCIS-FM 104.9 NEW HAMPSHIRE undee WFLR-FM 95.9 | Efkin WIFM-FM 100.9
Natehez WNAT-FM 95.1 | Berlin WMDU-FM 103.7 | Eimira WECW 88.1 | Fayetteville WFNC-FM 98.1
New Albany WNAU-FM 103.5 | Claremont WTSV-FM 106.1 WEHH-FM 94.3| Forest City WBBO-FM 93.3
Oxford WOOR 97.5 | Conway WBNC-FM 93, . WENY.-FM 92.7 WAGY-FM 1053
Pascagoula WPMP-FM 99.1 | Durham WUNH 90.3 | Floral Park WSHS 90.3 [ Franklin WFSC-FM 96.7
Poplarville WRPM-FM 107.9 | Exeter WPEA 90.1| Garden City WLIR 92.7| Gastonia WGNC.FM 101.9
Pontotoe WSEL-FM 96.7 | Laconia WLNH.FM 988.3 | Geneseo WGSU 89.3 | Goldshoro WEQR 96.9
Tupelo WELO.FM 98.5| Keene WKNE-FM 103.7 | Glen Falls WWSC-FM 95.9 | Greensboro WMDE 98,7
Vicksburg waMV  98.7 [ Manchester WKBR-FM 95.7 wxaL 107.1 WaMG-FM 97.1
Yazoo City WINS-FM  92.1 WGIR-FM 1011 | Gouverneur WIGS-FM 92.7 WUAG 89.9
Mt. Washington WMTW.FM 94.9 | Hempstead WHLI-FM 98.3| Greenville WNCT-FM 107.7
MISSOURI Nashua WOTW-FM 106.3 WVHC 88.7 | Grifton WITN-FM 93.3
Portsmouth WPFM 100.83 | Hornell WWHG-FM 105.3 | Henderson WHNC-FM 92,5
Aurora KSWM-FM 100.1 NEW JERSEY Hudson WHUC-FM 935 WHKP-FM 102.5
Bolivar KLTB 106.3 Ithaca WHCU-.FM 97.3| Hendersonville WHKP-FM 102.5
Buffalo KBFL 90.3 | Asbury Park WILK-FM 943 WICB 91.7 | Hickory WHKY-FM 102.9
Cape Girardeau KZYM-FM 102.9] - WHTG-FM 105.5 WEIV 103.7 WXRC 95.7
Carroliton KAOL-FM 104.1 | Atiantle Clty WFPG-FM 9691 ° WVBR-FM 93.5| High Point ~ WHPE.FM 95.5
Clayton KFUO-FM 99.1 WMGM 103.7 | Jamestown WITN-FM 93.3 WMFR-FM 99.5
KHRU 88.1 WRNJ 951 WKSN-FM 101.7 WNOS-FM 100.3
Columbia KWWC-FM  90.5) Bridgeton WSNJ.FM 107.7 | Johnstown WIZR-FM 104,9 | Jacksonville WRCM 92.1
KBIA-FM 91.3 [ Camden WKDON-FM 106.9 | Kenmore WYSL-FM 103.3 WXQR-FM 105.5
KTGR-FM 96.7 | Cape May WRIO-FM 99.7 | Kingston WGHQ-FM 94.3 | Kannapolis WRKB-FM 99.7
Crestwood . SHE 94.7 | Dover WDHA-FM 105.5 WNDN 97.7| Kinston WRNS 95.1
El Dorado Springs E. Orange WFMU 91.1 [Lake Ronkonkoma WSHR 89.7 | Laurinburg WEWO0-FM 96.5
KESM-FM 101.7 | Eatontown WHTG-FM 106.3 | Lake Success WTFM 103.5| Leaksville WLOE-FM 945
Houston KBTC-FM 89.3|Franklin WLVP 102.3 | Liberty WVOS-FM 95.8| Lexington WBUY-FM 943
Joptin WMBH-FM 96.1 | Franklin Lakes WRRH 88.7 | Loudonville WVCR.FM 89.1 | Lumberton WTSB-FM 95.7
KOBC 91.3 | Glasshoro WGLS-FM 89.7 [ Middletown WALL-FM 927 WAGR-FM 102.3
KSYN  92.5| Hackettstown WNTI 91.9|Mt. Kiseo WRNW 107.1| North Wilkesboro
Kansas Clty KCMO-FM  94.9 | Hanover WHPH  90.3- WVIP-FM 106.3 WKBC-FM 97.8
. KBEY 104.3| Long Branch WRLB 107.1 | Newburgh WFMN 103.1| Ralelgh WKIX-FM 96.1
KTSR 90.1 [ Millville WMVB-FM 97.3 | New Rochelle WVOX-FM 93.3 WKNC-FM 881
WDAF-FM 102.] | Newark WHBI 1059 | New York WABC-FM 955 WPTF-FM 94.7
KCUR-FM 89.3 WFME 94.7 WBAI 99.5( WRAL-FM 101.5
KMBR.FM 99.7 WVNI-FM 100.3 WCBS-FM 101.1 | Reidsville WWMO-FM 102.1
KPRS-FM 108.3 WBGO 88.3 WEVD-FM 97.9| Rocky Mount WEED-FM 92.1
KXTR 96.5 | New Brunswk. WCTC-FM 98.3 WFUV 90.7 WEMA 100.7
KWKI 93.3 | Newton WIXL-FM 103.7 WHOM-FM 92.3] Rochester WVOR 92.5
Kennett KBDA-FM 98.9 | Paterson WPAT-FM  93.1 WKCR-FM 89.9{ Roxboro WRXD-FM 96.7
OcToBER-NOVEMBER, 1968 , 107
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WHITE'S Location C.L. MHz|Location C.L. MHz| Location C.L. MHz
Granville WDUB 90.9
@&@D@ Greenville WDRK-FM 108.5 Kuch!‘rgr(j gogal R WRF\:).(Z“(': Igzl’.s
Hamilton x/’%uuslgg.g KWAX 9L.1|Red Lion WGCB-FM gs:?
. Hillsbora WSRW-FM 106.7 KZEL.EM 96.1 | Shdgoway WaBLEM 1on
Holland WPOS.FM 102.3] Grants Pass KGPO gg.g | Seranten WESLIEM 1o
y Kent WKSU 89.7 | Medford KBOY.FM 953 USV 86
WKNT-FM 100.) | Orstech KTEC 88.3 WWDL-FM (040
Kenton WKTN-FM 98.3|Portiand KBOO 90.7 | gelf Q 3
Kettering WVUD-FM 99,9 KGMG 95.5 | qpo noarove WasUNos
Location C.L.  MHz|Lancastor WHOK.FM 955 KLIQ-FM 92.3 | Sharon WPIC-FM 102.9
Lima WIMA-FM 102.) KOIN-FM 10f.1 | Semerset B CarMgl02:7
Salisbury WSTP-FM 106.5 WTGN 97.7 KPDQ-FM Ig5.3|State Collsge  WMAJ-FM 103.1
ganford WWGP-FM 105.5 | Logan WLGN-FM 98,3 KPEM 971 S
helby WOHS FM 96.1 | London WLNO 106.3 KPOJ.FM 985 VIR
§ WFMX 105.7 | Mansfield WVNO 106.1 KQFM 100.3 |Stroudsburg  WVPO-FM 935
Tabor City WTAB.FM 104.9 WCLW-FM 1053 KRRC 893 | Sunbury WIKO K =FMIpRe4t]
Tarboro WCPS-FM 104.3 | Mariotta WCMO 893 " | Tamaaua WSVER 058
Thomasville  WTNC-FM 953 WMOA-FM 943 PENNSYLVANIA Telford WBMR 89.7
Washington WITN.FM 933 | Marion WMRN-FM 106.9 Towanda WITC-EM 95.8
Williamston WIAM 103.7 | Medina WDBN 94.9 Alfentown 100.7 | Tyrone WGMR-FM 102.3
Wilmington WPRY 980 | Mioma ure WO 949 WAEB-FM 104.1 | Union city WBVB 106.3
WHSL.EM 97.3 [Middietown  WPFB-FM 1059 5, WA ER (5971 University Park  WDFM 9l
Wllson WVOT.FM 106.1 (Mt Vernon ~ WMVO.FM g3.7| Altoona YoU-EM 1001 | Warren WIRRNgoz
Winston.Salem WAAA-FM 10725 |New Concord WMCO 90,7 o T VIBV%';M I'.«m.l Washington WIPA.FM 953
WFDD-FM 88,5 | Newark WCLT-FM 100.3 ver Falls -FM 106.7 Waynesboro WAYZ-.FM (01.5
WEPL 93,1 | Norwalk WLKR-FM 95.3 T \VAGKEV 88.3 | Wilkes-Barre WBRE-FM 98.5
weibSFi (24 o8 wort 43 s, VA s ks 8
xfor * 2
NORTH DAKOTA e 38.5) Bethichem WGPA-FM 95.1 | Willlamsport ~ WLYC-FM 105.1
) Piqua WPTWorh 927 Bloomsburg  WHLM.EM 106.5 WRAK-FM 100.3
Bismarck KFYR-FM 92.9 Port Clint WRW 'FM -4 | Boyertown WBYC-FM 107.5 | York WNOW.FM 105.7
Devils Lake KDLR-FM 967 | port Chinton Wi R- 94.5) Braddock WLOA-FM 96.9 . WSBA-FM 103.3
Fargo ‘I%rmgm gg.g OrtSmot w»’ié‘(}':F# 'gg-; (B:Mllrordl V“V,SBI'FM 97.7 | York-Hanover WYCR 98.5
. .7 | b arbondale -FM 943
KDSU 919 “:‘n%""lsky WSOM-EM 1051 | Carlisle WHYL-FM 1023 RHODE ISLAND
Grand Forks | KVBG 94.7 | Sidne WMV - M 105 Chambersburg WCHA-FM 95.1(s) Kingst
Yamestown KSJM 93.3 1.pr|ny“ Id WBLe.FM 93-3 | Charterol WESA-FM 98.3 | o noson P S
KKND 955 gfle WEEC.FM :os,g Clearfield WCPA-FM 935 Providence WPJB-FM 105.1
Minot KciB FM. 921 SR Un Danviliel WPGM-FM  96.7 whoM o8
OHIO Steubenville  WSTV-FM 1035 DuBois W 0L WICE-FM 107.7
- | Strathers WKTL 90.7 WIRH 90.5 WHIM-FM 94.1
Akron WAKR-FM™97.5 Sylvanla WGLN 105.5 WEEX-FM 99'9 WPRO-FM 92.3
WAPS 89.( | Tiffin WYTF-FM 108.7! gpanshurg WEND-FM 991 WECRQ 1015
UP 84,1 | Toledo WSPD-FM 101.5 Elizabathtown  WMSH.FM 108.7 | arwiek weHs  90.5
WCUE-FM 96.5 WCWALEM 1047 | Eilwood City, Pa, ~ WFEM 2.1 | Westerly WERI-EM 103.7
Altianse WFARCEM 1007 WMHE 92.5| £rig " WWYN.FM pgg | Woonsocket  WWON-FM 106.3
reh bol 95.9 36 P
Ashland WNCO-FM 101.3 WTRT 099 | Geitysburs VRISt ‘05| SOUTH CAROLINA
WRDL 88,1 | Urbana WCOM.FM 101.7] Greonshurg WOKU-FM 107.) | Alken WLOW.FM 959
Ashtabula WREO-FM 97.| | Van Wert WERT-FM 98.9| cooniille WGRP-FM 1071 WAKN-FM 993
Athens WOUB-FM 913 | Wanakoneta WERM  92.1| drove City WEDA-FM 95.1 | Anderson WCAC 1011
WATH-FM 105.5 | Washington Court House s wsAJ:FM 89.5 WANS-FM 107.3
Bellalre WOMP-FM 100.5 . WCHO-FM 1055 oo WHP.FM 97.3 | Bamberg WWBD-FM 92.7
HE WBWC  84.3 | Westerville WOBN 9i.5 U WMSP 949 | Barnwell WBAW-FM 101.7
Bowling Green WAWR.FM 93,54 Wilberforce WCSU-FM 88.9 WTPA-FM 104, | Batesburg WBLR-FM 92,1
WBGU 881 |Wlimington WKIT 1023 WCMB-FM 99.3 | Beaufort WBEU-FM 98,7
Bryan WBNO-FM 100.9 | Wooster WWST-FM 104.5| yayertown WHHS 893 | Charteston WCSC-FM  96.9
Bueyrus WBCO.-FM 92.7 WCWS 819/ yazjeton WAZL-FM 97.9 WTMA-FM 95
Cambridge WILE-FM 96.7 [ Worthington-Columbus Huntingdon ~ WHUN-FM 106.3 | Clemson WSBF.FM 893
Canton WHBC-FM 94.1 WRED-FM  97.9 o iiona wQMU 103.1 | Columbia WCOS.FM 97.9
WNYN-FM 196:9 Xenia PUEEBM -6 193-2] Jenkintown WIBF-FM 103.9 WNOK-FM 104.7
Cedarville WCDR-FM 90.1 | Yellow Sorings WYS0 1.5 ) Johnstown ‘WAB'FM 3?'% Conway v‘xlﬂ‘s‘gm 1082'?
Gelina WMER-FM 94.3  Younpstown WKBN-FM 989 | nooctar WGAL-FM 101.3| Darlington WDAR-FM 105.5
WCSM.FM  96.7 WBBW-.FM 933 WDAC 94.5 | Dillon WDSC-FM 92.9
Chillieothe WBEX-FM 93.3 WRED 101.1 WLAN-FM 96.9 | Easley WELP-FM 103.9
Cincinnati WAEF 985 (Zanesville WHIZ-FM 102.5( | ghanon WLBR-FM 100.1 | Florence WIMX-FM 103.1
WCPO-FM 105.1 OKLAHOMA Lewisburg WVBU-FM 90.5 | Greenville WESC-FM 92,5
WEBN-FM 102.7 Lewiston WMRF-FM 959 WFBC.FM 93.7
WAKW 933 | Bethany KNBQ 104.9{ Lock Haven WBPZ-FM 92§ WMUU.FM 9435
WGUC 90.9 | Chickasha KNDR 105.5| Mansfield WNTE 89,5 | Greenwood WCRS-FM 967
WHKRC-FM 101.9 | Durant KSEO.FM 107.3 Martinsburg ~ WISM-FM 927  Kingstree WDKD-FM 100.1
WZIP.FM 925 | Edmond KWHB  97.7| Meadville WARC 90.3 | Lancaster WLCM-FM (07.1
Circleville WNRE 104.9 KCSC 90.1 WMGW.FM 1003 | Laurens-Clinton WLBG-FM 1005
Cleveland WBOE 90.3 | Enid KCRC-FM  95.9 | Medla WXUR-FM 100.3 | Myrtio Beach WMYB.FM 92
WCRF-FM 103.3 | Eufaula : KCES 102.3 | Milton WMLP-FM 100.9 | N. Charfeston WKTM 1025
WCLV 95.5 | Henryetta KHEN.FM 99.5| Montrose WPEL-FM 96.5 | Orangeburg WDIX-FM 106.7
WDOK 1021 |Lawton KLAW 101.5| New Kensington. Rock HIll WRHI.FM 933
WERE.FM 98.5 McAlester KNED-FM 101.3 Tarentum WYDD 100.7 | Seneea WBFM 98.1
WGAR-EM  99.5| Midwest City ~ KTEA.FM 92.5|New Wilmington ~ WKPS 88.0 | Spartanburg ~ WSPALFM 96.6
WHK-FM 100.7 | Muskogee KMMM-FM 106.9| Oit City WDJR 98.5 | Sumter WFIG-FM 1018
wicyLCIW 1041 INowata KNFB 94.3 | Palmyre WRLC 921 )
KYC-FM 1057 | Oklahoma City KOKH 8.9 | Philadelphia  WCAU-FM 981 SOUTH DAKOTA
07.9 KEBC 94.7 WPBS.FM 1053 | g rooki
WRUW-FM 9i( K100 100.5 WDAS-FM 1053 | Brookines KBRK_FM 94.3
] WXEN 1085 KIEM-FM 102.7 WRCP-FM 104:5 | 4ot spori kophESP 883
WZAK 931 KOCY.EM 961 WFIL-FM toz.1 | fgot, Sorings -FM %7
Cleveland Hts. WCUY-FM 92.3 KOFM 104.1 WDVR 1oi.1 | Madison. KIAM-FM 103.1
Columbus WCBE 90.5 KFNB 101.9 WFLN 957 | Sapid ity WVSR 97.9
WBNS-FM 97.1 | Ponca Gity KLOR.FM 99.3 WHAT.-FM 985 Sioux Falis KELO-FM 92,5
WCOL-FM ' 9213 | Poteau KLCO.-FM 98.3 WUHY-FM 90.9 " KS00-FM 97.3
WMNI-FM  99.7 | ghawnee Boe o Wit 533 | vermittion KUSD-FM 89.9
WNCI  97.9stiliwater KOSU-FM 91.7 WIBG-FM 94 , KVRF 102.3
WOSU-FM 897 KSPI-FM 954 WMMR 933 | Watertown KDLO-FM g6.
wrolSFo sa7 . \KVRO 1055 WPEN-FM 1029 KWAT-FM  96.1
5 3| 7a ;
Conneaul WFIZ 105.5 Tuls:qua R qu';;'g '35; VIPQVXI lgt'ii TENNESSEE
Dayton WHIO-FM 99.{ KRMG-FM 95.5 WRTI.FM 90.1 | Bristol WOPI-FM 96.9
WONE-FM 104.7 KMOD 97.5 WXPN 88.9 | Brownsvitte WBHT-FM 95.3
WDAO 107.7 KOGM-FM 92,9 Pittsburgh KDKA-FM 92,9 |Chattancoga WDOD-FM 96.5
DeGraft WDEQ-FM 8I.1 KORU 103.3 WAMO 105.9 WDYN 89.7
Defaware WSLN 88.7 KRAV 96,5 WEEP-FM 107.9 WLOM 106.5
Dover WIER-FM (01.7 |weatherford KCCE 95.3 WTAE-FM 96.1 WDEF.FM 923
E. Liverpool WRTS (04.3 KQV-FM 102.5 | Clevetand WCLE-FM 100.7
Eaton WCTM 929 OREGON wDuQ 91.5 | Clinton WYSH-FM 104.9
Elyria WEBEA 107.3 WIAS-FM 99.7 | Collegedale WSMC  90.7
Fairfield WCNW-FM  94.9 [Corvallis KFLY-FM 1015 WHKIF 93.7 | Columbia WYFY.FM 101.7
Findlay WFIN-FM 94,9 KBVR 90.( WPIT-EM 101.5 | Cookeville WHUB.FM 983
Fostoria WFOB 96.7 | Eugens KRVM 91.9 WWSW.FM 94.5 WPTN.FM 94.3
Fremont WFRO-FM 993 KORE-FM 93.( 104.7 | Covington WKBL-FM 985
Gallipolis WIEH-FM 101.5 KFMY 97.9| Pottsville WPPA-FM 101.9 | Crossvilte WAEW.FM 993
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Locotion C.L. MHz Location C.L. MHz Location C.L. MHz |Location C.L. MH:
WYOMING , PUERTO RICO Palarde WMDD-EM 947 WITA-FM 107.7
al - b -
Casper KAWY 94.5| Arecibo WCMN-FM 107.3| Mayaguez WKIB-FM 99, WKUM-FM 105.7
Cheyenne KVWO-FM 106.3| i e e WORA-FM 97.5 | VIRGIN ISLANDS
, KFBC.FM 97.9 - b WOYE-FM 94.1 i
Larafie KUWR g/ 5| Bayamon WRSJ-FM 100.7 | Ponce WLEQ.FM (01,9 Ohariotte Amalic WBNB.FM 97.0
Caguas WVIP.FM 103.3 WPAB-FM 93.3| g¢ Croix, Christianstey I
GUAM Camuy WCHQ 102,9 San German WRPC 95,1 : ) WIVI.FM 99,5
i Carolina WVO0Z-FM 107.7 San Juan WIPR-FM 91.3 | Christiansted, St. Croix ’
Agana KUAM-FM 93.9 Corozal WORO 92,5 WIAC-FM 102.3 WIVI-FM 99,5
TETTETEN N NEREE R L G o TR RTINS P e
. . .
Canadian AM Stations by Location
Location C.L.  kHz|Location C.L.  kHz|Location C.L.  kHz|Location CL.  kHz
Abbotsford, B.C. CFVR 1240 CKCM ini
ax, Ont. CHOO 1390 CIGN a0 | ot Vaneouver, BCekLe 70 32‘.’!’::!2':.?."&’..“.’ PR
Alma, Que CFGT 1270 | Gravelbourg, Sask. CFRG 710 Oakville, Ont, CHWO 1250 CJRS 1510
Altona, Man, CFAM 1290 CFGR 1230 Oriltia, Ont. CFOR (570 CKTS 900
Ambherst, N.S, CKDH 900 | Guelph, Ont, CJOY 1460 | Oshawa, Ont, CKLB 1350 [ Simcoe, Ont. CFRS 1560
Amos, Que, CHAD 1340 Halifax, N.S. CBH 860 Osoyoos, B.C. CKOO 1240 Smiths Falls, Ont, CJET 630
Antigonish, N.S, CJFX 580 CHNS 960 | Ottawa, Ont, CBO 910 Smithers, B c ' FBV 1230
Barrie, Ont, CKBB 950 CICH 920 CBOF 1250 | Sorel Qu'a o CJso 1320
Bathurst, N.B, CKBC 1360 Hamilton, Ont. CHAM 1280 CFRA 580 Strati'urd bnt CICS 1240
Belleville, Ont. cJsQ 800 CHML 900 CKOY 1310 | Steinbach, Man HSM 1250
Blind River, Ont, CINR 730 CKoC 1150 CKPM 1440 Stanhenviile Nftd CFSX 910
Brampton, Ont, CHIC 790 | Hauterive, Que, CHLC 580 | Owen Sound, Ont. CFOS 560 | Sudbury, Ont, " CFBR 550
Brandon, Man. CKX 1150 | Hearst, Ont, CFLH 1340 | Parry Sound, Ont, CKAR-I 1340 ' . CHNO 800
8rantford, Ont, CKPC 1380 Huntsville, Ont. CKAR 630 Peace River, Alta. CKYL 610 CKSO 790
Bridgewater, N.S. CKBW 1000| Hull, Que. CKCH 970 | Pembroke, Ont, CHOV 1350 | Summerside, P.E.1, CJRW 1240
Brockville, Ont. CFJR 1450 lnuvik, N.W.T. CHAK 860 Penticton, B.C, CKOK 800 | Swift Current, Saskr CKSW 1400
Burns Lake, B.C. CFLD 1400] Joliette, Que, CJLM 1350 | Peterborough, Ont. CHEX 980 Sydney, N.S. ' ) CBI 1140
Cabano, Que. CJAF 1240 | Jonguiere, Que, CKRS 590 CKPT 1420 CHER 950
Calgary, Alta. CBR 1010 Kamloops, B.C. CFJC 910 | Pointe Claire, Que, CFOX 1470 CJCB 1270
CFAC 960 Kapuskasing, Ont, CFLK 1230 Portage La Prairie, Man. Terrace, B.C. CFTK 590
CFCN 1060 CKAP 580 CFRY 920 | Thetford Mines, Que. CKLD 1230
gng{{- Iﬂg ﬁ:mwna.ogéc. cc'ﬁg‘{. 'ggg gort All:;rnl. B.C. CJAV 1240 | Thompson, Man'. . CHTM 610
ra, ort Arthur, 3 ] -
Callander. Ont. CFCH 600 Kentville, N.S. CKEN 1350 Ont GKPR '2ag|Trols-Rivieres, Que. CHLN 550
Cambell River, B.C. CFWB 1490 | Kingston, Ont,. CFRC 1490 | Powell River, B.C. CHQB 1280 Tiltsonburg, Ont. CKOT (510
Campbeliton, N.B. CKNB 950 CKLC 1380 | Prince Albert, S8ask. CKBI 900 Timmins, Ont. CFCL 620
Camrose, Atla, CFCW 790 CKWS 960 | Prince George, B.C. CKPG 550 ' : CKGB 680
Causapscal, Que, CJBM 1450 | Kirkland Lake, Ont. CJKL 560 Prince Rupert, B.C, CFPR 860 Toronto Ont. CBL 740
Charlottetown, P.E.l. CFCY 630 | Kitchener, Ont. CHYM 1490 CHTK 560 ! i CFRB 1010
Chatham, Ont. CFCO 630 CKKW 1320 | Quebee, Que. CBV 930 CHFI 680
Chicoutimi, Que. CBJ 1580 | Kitimat, B.C, CKTK 1230 CHRC 800 CHIN 1540
CJMT 1420 | Langley, B.C. CJJC 850 CJLR 1060 CHUM 1050
Chilliwack, B.C. CHWK 1270 La Pocatiere, Que, CHGB 1310 KCV 1280 CJBC 860
Churchill, Man. CHFC 1230 La Sarre, Que. CKLS 1240 | Quesnel, B.C. cKca 570 CKEY 590
Cobourg, Ont, CHUC 1450 | La Tuque, Que, CFLM 1240 Red Deer, Alta, CKRD 850 CKFH 1430
Collingwood, Ont. CKCB 1460 | Leamington, Ont, CHIR 730 | Regina, Sask. CBK 540 | Trall, B.C. CJAT 610
Corner Brook, Nftd. cB 990 CHYR 710 CJME 1300 | Truro, N.S CKCL 600
CFCB 570 | Lethbridge, Atla. CHEC 1090 CKCK 620 Val d°Or, Que. CKVD 900
Cornwall, Ont, CFML 1110 CJOC 1220 CKRM 980 | valleyfield, Que CFLV 1870
JSS 1220 | Levis, Que. CFLS 1240 Revelstoke, B.C. CKCR 1340 | Vancouver, B.C. cCBU 690
Courtenay, B.C. CFCP 1440| Lindsay, Ont. CKLY  910| Richmond Hiil, Ont. CFGM 1310 ) CFUN 1410
Cranbrook, B.C. CKEK 570 Lloydminster, Atla, CKSA 1080 | Rimouski, Que. CJBR 900 CHQM 1320
Dartmouth, N.S, CFDR 790 | London, Ont, CFPL 980 Riviere du Loup, Que. CJOR 600
Dauphin, Man. CKDM 730 CJOE 1290 CHRT 1450 CKLG 30
Dawson Creek, B.C. CJDC 1350 CKSL 1410 ' CIFP 1400 KwX 1130
Dolbeau, Que, CHVD 1230| Marystown, Nfid.  CHCM 560 | Roberval, Que. CHRL 910 | Verdun, Que. CKVL 850
Drumheller, Alta, CJDV 910 | Matane, Que, CKBL 1250 | Rosetown, Sask. CKKR 1330 | Vernon, B.C. CJIB 940
Drummondville, Que. CHRD 1480 | Medicine Hat, Alta. CHAT 1270 Rouyn, Que, CKRN 1400 | victoria, B.C. CFAX 1070
Dryden, Ont, CKDR 900 Melfort, Sask, CJVR 1420|ste, Agathe des Monts, ’ cJVE 900
Duncan, B.C. CKAY 1500 | Middleton, N.S. CKAD 1490 Que. . CJSA 1230 KDA 1220
Edmonton, Atta, CBX 740 Midland, Ont, CKMP 1230 | St. Boniface. Man. CKSB 1050 Victoriaville, Que CFDA 1380
CFRBN 1260) Moncton, N.B. CBAF 1300 | St. Catharines, Ont. CHSC 1220 ] ville Marie, Que. CKVM 710
CHED 630 cKCw 1220 CKTB 610/ villo St. Georges, Que
CHFA 680 | Mont Laurier, Que. CKML 610|St. Hyacinthe, Que. CKBS 1240 ’ ' CKRB 1460
CHQT t110| Montmagny, Que. CKBM 1490 ] St. Jean, Que, CHRS 1090 | ville Vanler, Que. CFOM 1340
CJCA 930 | Montreal, Que. CBF 690 | St. Jerome, Que. CKJL 900 | Wawa, Ont. . CIWA 1240
CKUA 580 CBM 940 | saint John, N.B. CBD 1110| welland, Ont. CHOwW 1470
Edmundston, N.B. CJEM 570 CFCF 600 CFBC 930 | weyburn, Sask CFSL 1340
Elliott Lake, Ont. CKNR 1340 CFMB 1410 CHSJ 1150 | whitehorse, Y.T, FWH 570
Estevan, Sask. CJSL 1280 CJAD 800 |St. John's, Nfid. CBN 640 williams Lake, B.C. CKWL 1240
Flin Fion, Man, CFAR 590 CJMS 1280 CJON 930 ( wingdsor, N.S. CFAB 1450
Fort Frances, Ont. CFOB 800 CKAC 730 VOAR 1230 | windsor, Ont CBE (550
Ft. Nelson, B.C. CFNL 590 CKLM 1570 vocM 590 T CKLW 800
Fort Simpson, N.W.T. CKGM 980 VOWR 800 KWW 580
CFMR 1490 | Moose Jaw, Sask. CHAB 800 St. Thomas, Ont. CHLO 680 Wingham, Ont, CKNX 920
Fort St. John, B.C. CKNL 560 Nanaimo, B.C. CHUB 1570 | Sackville, N,B, CBA 1070 wlnnipen' Man CBW 990
Fort William, Ont, CJLX 800 Nelsen, B.C. CKKC 1390 Salmon Arm, B.C. GCKXR 580 ' : FRW 1470
Fredericton, N.B, CBZ 970 | New Carlisle, Que. CHNC 610 | Sarnia, Ont. CHOK 1070 cloB 80
CFNB 550 | Newcastle, N.B, CKMR 790 Saskatoon, Sask. CFNS (170 CKRC 630
Galt, Ont, CFTJ3 1110 | New Glasgow, N.S, CKEC 1320 CFQC 600 CKY 580
Gander, Nfid, CBG 1450 | New Liskeard, Ont. CITT 230 CKOM 1250\ W0k N.B cic 920
Goose Bay, Nfid, CFGB 1340 | New Westminster, B.C, Sault Ste. Marle, Ont. CJIC 1050 | Woodstock, N.B.
Granby, Que. CHEF 1450 w980 o CKCY 920 | Woodstock, Ont, CKOX 1340
Grande Prairie. Alta. CFGP 1050 | Niagara Falls, Ont. 'CIRN 1600 | Schefferville, Que. CBDR 230 | Yarmouth, N.S. CILS 1340
Grand Bank, Nfid, CJOX  710| North Battleford, Sask. Sept-lles, Que, CKCN 560 | Yellowknife, N.W.T. CFYK 1340
Grand Falls, Nfid, CBT 540 CJNB 1050 Shaunavon, Sask. CISN 1490! Yorkton, Sask. CJIGX 940
LU S T T T e AR R R R AT ETTETTENE o W T R T aramErEw R I i fac-]
. . 3
Canadian FM Stations by Location
Location C.L. MHz|Llocation C.L. MHz | Location C:L. MHz Location C.L. MH:z
Bellevilie, Ont. CJBQ-FM 97.( | Cornwall, Ont. CJSS-FM 104.5 Kentville, N.S. CKWM-FM 97.7 | Lethbridge, Aita.
Brampton, Ont, CHIC-FM (02,1 | Edmonton, Alta. CFRN.FM 100.3 Kingston, Ont, CFRC-FM 9l.9 HEC-FM 100.9
Brandon, Man, CKX-FM 96.1 CIJCA.FM 99.5 CKLC-FM 98.3 | London, Ont. PL.FM 95.9
Brantford, Ont. CKPC-FM 92.1 CKUA-FM 9.1 KWS-FM 96.3 |Maniwaki, Que, CBFL-FM 98,9
Calgary, Alta, CHFM-FM 95.9| Hatifax, N.S. CHNS.FM 96.1 Kitchener, Ont. CFCA-FM 105.3 | Merritt, B.C. CFFM-FM-3 103.9
Clearwater, B.C, Hamilton, Ont. CKDS-FM 95.3 YM-FM 96.7 Montreal, Que, CBF.FM 95,1
CFFM-FM-2 92,7 Kamloops, B.C. CFFM-FM 98.3| La Pocatiere, Que. M-FM 100.7
Clinton, B.C. CFFM-.FM-4 106.5| Kelowna, B.C. CJOV-FM 104.7 | CHGB-FM §02,9| CFQR-FM 92,5
110 RaAp10-TV EXPERIMENTER
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Location C.L. MHz Location C.L. MHz Location C.L. MHz|Location C.L. MHz
CJFM.FM 959 Quebet, Que.  CHRC.FM 98I CHSC-FM 1057 | Truro, N.S. CKCL-FM 100.9
CJMS.FM 94,3 Red Deer, Alta. CKRD-FM 98.9 CKTB-FM 97.7 [ vancouver, B.C, CBU-FM 105.7
CIJRM-FM 3.5 Regina, Sask. ~CFMQ-FM 92.1 [Sudbury, Ont.  CKSO-FM 92.7 ’ CBUF-FM 97.7
CKGM-FM 97.7 | Rimouski, Qua, CJBR-FM 101.5 [Sydney, N.S. CICB-FM 94.9 CHQM.FM 103.5
Mount Timothy, B.C. Saint John, N.B. CFBC-FM 98.9 | Tillsonburg, Ont, CKOT-FM 100.5 CKLG-FM 99,3
CFFM-FM-5 99.7 | Saskatoon, Sask. CFMC.FM 103.9 | Timmins, Ont. CKGB.FM 94.5 Verdun, Que, CKVL-FM 96.9
North Bay, Ont. CKAT-FM 93.7 CIUS-FM  89.7 | Toronto, Ont CBC.FM 94,1 Victoria, B.C. CFMS.FM 985
Oshawa, Ont. CKQS-FM 94,9 Sault Ste. Matie, Ont. 1 * ° CHFI-FM 98'I windsor, Ont. CKLW.FM 93.9
Ottawa, Ont. CBO-FM 103.3 CJIC-FM 100.5 : L e CKWW-FM 88,7
CFMO.-FM 93.9 CKCY-FM 104.3 CHIN. -7 | Winnipeg, Man, CBW-.FM 98.3
Penticton, B.C. CKOK-FM 97.(| Savona, B.C. CFFM-FM-1 1019 CHUM-FM 104.5 FRW-FM 94.3
Port Arthur, Ont. Sherbrooke, Que, CHLT-FM (02.7 CJRT-FM 9l.1 CJOB-FM 97.5
CKPR-FM 94,31 St. Catharines, Ont. CKFM-FM 99.9 CKY-FM 92.1
A THANK YOU NOTE FROM THE EDITORS
Thank you! The Editors of | Kevin Coffee, Hubbard Woods, Barrington, Ill.
R-TV EXPERIMENTER would Il Harold A. Ort, Ir., Gloversville,
like to thank all readers who | Jason Farlam, Capetown, N.Y.
offered information on station Ontario Jerry Padgett, Kansas City,
changes, additions and dele- | R.J. Faust, Key West, Fla. Kans.
tions during the past few | Emery Flinn, Jr., Carrollton, Ga. | David Palmieri, Mechanicsville,
months. Though many of the | Mike Griffin, New Albany, Ind. N.Y.

letters overlapped, each aided
us considerably in making the
task of keeping White’s Radio
Log as current as possible at
press time. If we left your
name out, please forgive us!

Ark.

Tex.

Dan Adams, San Jose, Calif.
Stephen Albert, Newton, Mass.
Lloyd Andrew, Manassas, Va.
William Bussiere, Chicago, I1l.
Don Davis, Albuquerque, N.M.

Quebec

Ontario

John W. Haralson, Augusta,
Ronnie Hill, Sheppard AFB,
Frank Jersawitz, Decatur, Ga.
James Keenan, Omaha, Neb.
Rock Kousek, Plantation, Fla.
Frank La Belle, Montreal,

Samuel Lepek, Downsview,

William F. Nichols, Jr.,

John Rieger, Milwaukee, Wis.

\ Michael H. Regan, Wheeler
AFB, Calif.

Prentice Satori, Sewanee, Tenn,

Gladys Sienkiewicz, Brooklyn,
N.Y.

David C. Sommers, Menasha,
Wis.

Sheldon Swartz, Taunton, Mass,

William J. Walsh, Suffern, N.Y.

G. E. Williams, Stockton, Calif,

Gary Yates, Ogden, Utah

World-Wide
Shortwave Stations

B It’s quiz time again, gang! Lots of sweat
and tears and for no prizes; just a test of
your equipment and tuning abilities. How
well can you do? Scoring iffstructions at
the end.

1. Revolution anybody? You can tune
in on the on-again, off-again Haitian revolt
by listening to the clandestine broadcaster
La Voix de 'Union Haitienne Internationale
at 1100 GMT on 15260 kHz.

2. Radio Aparaceida, 9635 kHz, in Bra-
zil, is looking for tape recordings of their
signals. If you send them a 5 minute record-
ing o someone speaking over their trans-
mitter they’ll send you atispecial diploma.
Enclose four International Reply Coupons,
youw'll get the diploma via airmail. Their
address is Radio Aparaceida, Praca NS,
Aparaceida 315, Brazil.

3. A genuine rare country. the Maldive
Islands. Listen for the Maldive Islands
Broadcasting Service on 9552 kHz at 0700
to 0930 GMT.

OcTOBER-NOVEMEER, 1968

4. Not a rare country, but a rarely moni-
tored station is XEJN in Huayacocatle, Vera
Cruz, Mexico. They announce Sistema Ed-
ucativa on 2390 kHz around 0215 GMT
and then give school lessons. Can you hear
them? " (Turn page)

SHORTWAVE CONTRIBUTORS

Robert Angelus, Cincinnati, Ohio
Lewis Warren, Ocala, Fla.

Fred Eberhardt, Flint, Mich.

Kerry Matthews, Miami Beach, Fla.
D. Y. MacDermott, Vancouver, B.C.
Leon Ingle, Redwood City, Calif.
Paul Pliaconis, Frankfort, Ky.
Anthony J. Stockbridge, Bryn Mawr, Pa.
Nick Trezza, Mobile, Ala.

Ernie Kollmar, Phoenix, Ariz.

Ronnie Harper, Montreal, P.Q.

Tom Kneitel, New York, N.Y.
Clarence Crane, Skokie, !ll.

Pat Tanzer, Olympia, Wash.

Ricky Vezzani, East Northport, N.Y.
George Schnaars, APO, San Francisco
Chuck Winans, Arlington, Tex.

Harry Wandoloski, Cheboygan, Wisc.
Sam Rurode, Albuquerque, N.M.
Felix Rodriguez, Galveston, Tex.

Al Underhill, Schenevus, N.Y.
Richard Curtis, Woburn, Mass.

\
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5. There are scads of foreign aeronau-
tical communications stations on 8956 kHz.
How many ground stations can you log in
a 30 minute period tonight?

6. Estonia is one of the tiny Baltic na-
tions which was swallowed up by the USSR
some years ago. Seldom heard on the air,
you might be able to log Eesti Raadio Tallin
on 6085 kHz someday around 2000 GMT.
Wanna try?

7. A new frequency for Radio Japan!
Can you log them on 21640 kHz during
their 0215 GMT transmission?

8. The frequency of 8243 kHz is an old
favorite of passenger steamships when they
want to place ship-to-shore calls from the
high seas. How many can you log here in
a one hour period?

9. The Council of Churches in Jawa,

Indonesia, has started a new station on 4087
kHz. It broadcasts at 0730, 1500, and 1930
GMT. It’s not easy to hear in the U. §.

10. One of the last of the old time low
frequency police stations is KCA999 of the
New Hampshire State Police in Concord.
They are heard across the country when
conditions are fight on 1682 kHz. Or you
can try for Elko, Nev. cops on 1634 kHz—
they're the lowest on the air. Don’t cop
out! Try for this one.

Scoring. You get 10 points each for
numbers 1, 2, 3, 4, 6, 7,9, and 10. One
point for each station in numbers 5 and 8.
If you score 20 or below, try harder; 21 to
40, you show promise; 41 to 60, nice going;
61 to 80, you must be doing something right;
81 to 90, we're proud of you; above 91,
nobody likes a showofF!

kHz Call Slogan Location GMT  kHz Call Slogan Location GMT
90-Meter Band—3200-3400 kHz 5%0 — R. Demerara Georgatown, 935
dtang
5990 — R. Sweden Stockholm, Sweden 0035
o v koo Ao S L Mg 3
: ydney, N.S.
3305 VLD Ehgfer:ian - gf;ri Gal2 + e0ls = R. Abidian Atéidia?, Ivory o710
. Coas
Tat VLSCD R. Wewok fewOuinea. 130 gp5 R. Portugal Lisbon, Portugal 0205
3390 R Zares 2 '6' 90, ‘B.R. 1000 6045 — Forces BC Athens, Greece 2210
3972 R, Ulan Ba. 1o Bango, D-R. 6070 CFRX CFRX . Toronto, Ont. 2120
- « Ulan Bator Ulan Bt 15 %080 CKFX  CKFX Vancouver, B.C. 0810
L3990 —~ V. America Monrovia, Liberia 1400 653 = R. Phnom Penh Phe:nnlgggié . :4(|]5
— R. Prague Prague, Czech. 405
60-Meter Band—4750-5060 kHz HISD  HISD Sepfo Domingo, -
4765 - R. Brazzaville Brazzaville, Congo 0515 6103 — R. Peking Peking, China 1345
4770 YVNW R Bolivar Bolivar,Venez. ~ 0100 6105 — RRI Diakarta, . e
4782 — R. Mali Mali 1245 . Bak. °A"es'g -
4795 XZK R, Rangoon Rangoon, Burma 1300 6110 — Burasi Baku e Aerbaiian
4805 YDBZ - RRI Mg, 1345 -~ BBC London, England, 2345
4810 YVMG  R. Popular Maracaibo, Venez. 045 6120 LRX!  R.Splended Buenos Aires, Arg. 2330
4820 HRVC R. Evangelica Tegucigalpa 6125 'ORU V. Friendship Brussels, Belg. 0000
Honduras ' 1230 6130 — R. Nacional Madrid, Spain_ 0030
4860 — R. Peking Peking, China 1245 6140 — R-TV Francaise Papeete, Tahiti 0415
4870 — R. Cotonou Cotonou, Dahomey 2200 6150 — R-RSA -Casp;r?‘.”“' 2335
4875 — R. RSA Capetown, . Vier ”ﬁ‘a . 0230
o G o0 % = T aan R Parts, France © 0708
23:(5) = E Gazr:laCclombna gé‘:::g' Ié:#::aor gggg 6180 TGWB R. Nacional Gtgt'e;nala City, o
3 o uat.
2334; (_D_AX?E 5 "I;rsc;flcal Ezrsg&f:{:h Peru 0330 6195 — R. Tirana Tirana, Albania 0130
S. Africa 0230 420 — e s B, Alas e
4965 — R. Santa Fe Bogota, Colombia 0500 - - Texing exing, Lhina
4970 YVLK  R. Rumbos Caracas, Yenez, 0030 6345 — :; Peking Eekmg, China 1400
an — R. Yaounde Camercg'r]l 2215 6480 — - Pyongyang vangyang, i
4 —_ . ana Accra, ana 4 . o h
433(5) WMQ s E,.uz del Sur |c_:‘3 Paz, Bc\:/livia 8%4(5) 6590 — R. Peking Peking, China 1200
4 - R. Barquisimeto aracas, Venez. | g
5010 OAX8Y R. Eco Iquitos, Ecuador 0500 |- er Band—7100-7300 kHz
5030 YVKM R. Continente Earacas, VBenez. (I)ggg 41-Met
S0 oM R Remgoen Caracas, Venez.  iols 7100 — R. Budapest Budapest, Hungary 0005
5045 — 2 &b Eeleg Bissau, Port, 7125 — R. Conakry Conakry, Guinea 0735
Guinea 2300 7130 — B London, England 0020
5046 — R. Lome PoeNT S fa25 7135 — R. Monte Carlo  Monte Carlo,
5050 — R. Malaysia Singapore, 0 R. Malavei gartonaco ?{%
alaysia 1330 - . Malaysia arawa
5075 — R. Peking Peking, China 1115 7180 — R. Baghdad Baghdad, lrag 1450
5095 HJGC R. Sutatenza Bogota, Colombia 0230 7245 — R. Austria Vienna, Austria 0700
5933 — R. Chenglin Chenglin, China 1245 7255 HVJ R. Vatican Vatican City 0050
7295 — V. America Morocco 0630
49-Meter Band—5950-6200 kHz 7300 — R. Malaysia l<u'$1laI Lumpur, o
alaysia
5950 YNRG R.Zelaya Bluefields, n% — 8BC London, England 0325
Nicaragua 0000 7580 R. Pyongyang Pyontyang,
5970 — R. Canada Montreal, Que. 0830 A N. Korea . 1420
5975 — BBC London, England 0319 9360 - R. Nacional Madrid, Spain 0145
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kHz Call ~ Slogan " Location * GMT  kHz Call  Slogan Location GMT
o —! . 11815 — RAI - Rome, ltaly 2200
31-Meter Band—9500-9775 kHz PJB R. Nederland Bonaire, Neth,
9500 — R. Berlin Int'l. Berlin, E. Germany 0|45 11835 — R. Algerienne A?ef:.lsle;,ge”a 2”32
9520 ZLI8 N.Z. Calling Wellington, N.Z, 083 11840 — V. West . L|s on. Porfugal 2350
9525 — s ngalf K”"‘”a” I430 11850 — R. Ghana Accra, Ghana 2100
5 — . Johannesburg, 234 11865 — R. Havana Havana, Cuba 2000
— R. Havana Hasx'r::f;'céuba 023? — BBCS Ascension ). 215
9545 DMQ? Deutsche Welle  Cologne, W. N0 = RRSA deloprdane,
N Germg;j 2 N9Is HCJB V. Andes Quito, Ecuador 0345
= el Accra, Ghana 1900 1925 — V. West Lisbon, Port. 100
%62 — R. Nacional Lima, Peru 11930 — R. Havana Havana, Cuba 1800
%70 — R. South Africa Capetown, 11935 — V. West Lisbon, Port. 0215
S. Africa 0530 yjgp — R. Bucharest Bucharest,
9580 — BBC London, England 2120 R 2030
9585 — R-TV Francaise Paris, France 0600 11945 — R. Canada Montreal, Que 2245
9590 PJB R. Nederland Bonaire, Neth, DMOI! Deutsche Welle Cologne .
Antilles 0140 W. Germ 0145
— R. Pres Balmaceda Santiago, Chile 0130 _ R. Peking Peking, China 0445
9600 — R. Tashkent Toghkent, Uzbek, o 11950 = R Moscow Moscow, USSR 0450
%10 — R Australia Perth, Australia 0430 ESUANNS Lcoch S, 2 Vigtmam 1330
colg MG e ge Hidior San Jose, 030 11975 ELWA R Village Monrovia, Liberia 0815
9620 — R. Belgrade Belgrade Yugo . 1530 11985 — R, Kiev Kiev, USSR 1500
5 o VDD Saigon, S, Vietnam 1500 201 R. Pekin Peking, China 0335
9622 CXA6  — Mtlajn'rewdeo, 0240 12030 — Gorovif?‘lovosibirsk Novosibirsk, USSR 0345
guey 12039 — BBC London, England 0315
9625 — Kol Yisrael Tel Aviv, Israel 2130 12060 — R. Moscow Moscow, USSR 0515
9640 —_ iBZg,anada tAor:j’freal Q"’e d g;?g 12095 — C London, England 0315
0 — R e N D0 15050 — R. Euzkadi (clandestine) 1500
HLKS V. Frae Korea Seoul, S. Kores . 0750 12970 = PEC . London, Englend 1530
%53 o % \S/V?rsaw \S/V?rsa»ﬁr,lPoland 0345 15080 VUD All India R. Delhi, India 1800
9660 — . Sofia ofia, Bulgaria
9675 — R. Warsaw Warsaw, Poland 0730 19-Meter Band—15100-15450 kHz
9690 — lé gacional guenos Airg‘, IArg. gggg o
—_ . Cooperativia antiago, Chile . . . .
%95 — Swiss BC Berne, Switz, 315 2% - Geleliiicn, - Ko, Gl 7
9700 — AFRTS Delano, Calif. 0815 : Croesh - 2030
— R. Sofia Sofia, Bulgaria 0000 _ R. Rural Rio de Janeiro
97i0 PJB R. Nederland BoAna;re Neth. 0330 . Brazil ' 2315
. 15110 ZL2I N.Z. Calling Wellington, N.Z. 0430
- RIEla ez Kugle umpur. o0 15140 = BEC At | 0150
9720 — R. Senegal Dakar, Senegal 0700  |2380 — e ey, DS e
9725 — V. America Greenville, N.C. 0215 15220 — R. RSA Jope e bg
9730 — R. Berlin Int'l, Berlin E. Germany 0100 . OSaAfr'sc urg, 2345
WD = RYhokision Keracht Paittan . 132 15240 VUD Al India R. Delhi, India 1345
9760 — % N;r::?gnaal ﬁ:&'ﬂgosca:ne éggg 15245 — R-TV Francaise Paris, France 1920
— V. Vietnam Hanoi, N. R/lefnam 1600 |cocy ZYezl \'} N"'“'“"“ Eelem E‘"“" f;gg
9765 DMQ9 Deutsche Welle Cologne, W - | erla agos, Nigeria
e ; %ern’:]any %nl;ég 15260 ETLF R. AdE?fl\slcﬁ::ba 1500
— .Japan okyo, Japan . J X
9770 4VEH V. Evt.ngelique Cap Ham:en (I)I 15_5’ Igg% Y_UD OIIAIS'grang. ?A%I:‘c;'clgdm ?27’83
00 = R, Mt ngézgwcu?sak 13 15275 4VEH  V.Evangelique  Cap Haitien, Haiti 0340
= R. Peking Peking, China 0315 5285 PJB R. Nederland Bonaire, Neth.
9785 — R. Moscow Moscow, USSR 0400 Antilles 0130
9790 — R. Peking Peking, China 0145 15300 — R. Havana Havana, Cuba 2000
ggig o s lB)uE'apeSt EufapeséhHungary ﬂ:g 15320 — R. Australia M:.\lbcf)ur?.e, 200
— . Pekin ustralia
11570 — R. Meogcgw Meo:ggw Ug.SaR 1450 156355 WNYW R. N.Y. Worldwide New York, N.Y, 0230
:Ilggg — !é Fetgng geklng gnma :g:g 15360 — R.RSA . Jogaxl;e.sburg, 2050
— . n . Africa
11705 — R. Saeldgn Sfolcrl.( olm,]g:/eden 0345 15365 — R. Nacional Tenerife, Canary Is. 0245
11710 — R. Australia MeAIbc;urll-ne o7ls 15385 — EarPEE.s'r BC BAanlla,Cp‘ll 024I1[5)
ustralia — . Peking eking, China
11715 — Swiss BC Berne, Switz. 2330 15410 ETLF R, ETLF Addis Ababa,
11720 — R. Canada Montreal, Que. 2105 Ethiopia 1950
11725 — BBC Far East Tabrau, Malaysia 0000 15430 HLK V. Free Korea Seoul, Korea 0400
11730 PCJ R. Nederland H:Iversum Neth. 2100 —_ Austrian R. Yienna, Austria 0100
11735 — R. South Africa Cape'fown 15435 — BBC London, England 0815
S. Africa 1645 15450 — R. Moscow Moscow, USSR 2200
—_ R-TV Francaise Rabat, Morocco 1820 15520 — R, Pyongyang Pyonz?lang,
— R Peking Peking, China 0935 . orea 0210
11740 HVJ R. Vatican Vatican City 1815 15550 — R. Peking Peking, China 0240
16315 — R. Pyongyang Pyonglzang 1
— -, orea
25-Meter Band—11750-11975 kHz [ R. Moscow Moscow USSR 1950
1750 — Qu;;rian R \'{Aienna, AGSS"S”; tl)ggg 17680 — R. Peking Peking, China 0030
— . Moscow oscow,
11765 — V. Nigeria Lagos, Nigeria 1700 | 6-Meter Band——|7700-l7900 kHZ
11770 — R. South Africa CaspeA'r?wn 2345
rica 17700 — R. Berlin Int'l. Berlin, E. Germany 1900
11780 — BBC London, England 0000 17720 BED29 V. Free China Taipei, Formosa ~ 0030
~_ ZL3  N.Z Calling Wellington,N.Z. 0620 17730 WNYW R. N.Y. Worldwide New York 600
11785 — Austrian R. Vienna, Austria 1500 17740 BBC London, England 2035
11790 — R. Vilnius Vilnius, Lithuania 2245 17765 DMQI7 Deutsche Welle Cologne
11795 — R. Nacional Rig de.lJaneiro, I ) Germany 1800
. razi 7 Z. Calli Wellington N.Z. 0445
BIMIGEL Brsiielin Wlls Celeie, B 0 17778 25 Rlison? MSS'C'SE,%"ssRZ S
ermany .
WINB  WINB Red Lion, Pa. 2100 (Continued on page 118)
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Need A Lab Scope?

Continued from page 53

100 us/cm. One complete cycle occupies 3.3
cm. Thus, f = 1/3.3 X 100 us or 3.03 kHz
(this figure is within scope’s 5% accuracy
rating).

With a calibrated scope the operator can
instantly determine the frequency of the ver-
tical input signal. And with the’ triggered
sweep, he obtains instant synchronization
for any signal within the scope’s range.

Vertical Attenuator. The calibrated
vertical input is another feature of the lab
scope. Fig. 7 shows the Heath 10-14’s input
controls. These are typical of lab scopes.

f

1 { rosmoNnNg |

wpue

VERTICAL AMP,

Fig. 7. Vertical amplifier is calibrated for volts/
cm when gain control is in CAL. position.

Note that the input is calibrated directly in
volts/cm. The normal position for the gain
control is the calibrated position, though it
can be adjusted for a relative gain if desired.
There is no guesswork or need for an ex-
ternal calibrator when the gain control is
set to the calibrated position.

Two last traces (in box) show how the
calibrated vertical input is used. In the first,
an input signal is fed into the scope and the
vertical attenuator is set for a trace of con-
venient size.

Looking at the attenuator we find it is set
for 1 V/cm. Counting graticule units, we see
that the trace occupies 2.8 cm
between its peak positive and

negative values. The input
voltage is therefore 1 V/cm —
X 2.80r2.8VP-P, °

R

I s

I—I-

IIIIIIII-IIIII

(b

Cahbraied input of Data Instruments 555
scope. Lab check of unit appears on page 69!

The last trace shows a more typical appli-
cation. One of our staff members built a
scope calibrator and wanted it checked out.
The calibrator was supposed to have a 1 V
P-P output. With the 10-14’s vertical atten-
uator set to 0.5 V/cm, we obtained a trace
exactly 2 cm high. The input voltage was
therefore 0.5 V/em X 2 or 1 V P-P—right
on the button.

Of course, this is only part of the story.
There are many features of more compli-
cated lab scopes which cannot be discussed
briefly. A quick look at the catalogs of man-
ufacturers like Tektronix and Hewlett-Pack-
ard will reveal whole lines of professional
scopes and plug-in accessories which go way
beyond the basic features discussed here.

Plug-in amplifiers are available that meas-
ure frequencies in the uhf range, or even
higher. All sorts of precision time bases can
be plugged in, and there are even scopes that
display two signals simultaneously.

However, most of us don’t need a control
room equipped like the ones at Cape Ken-
nedy. Any lab scope you choose to replace
your service-grade model is sure to provide
convenicnce and excitement enough. u

F \j{_ -

|
.2 i
Space occupied by trace indi- 1 |
cates amplitude of signal.
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Struggle That'll Strangle

{Continued from page 68)

nications. No wonder HF is sagging under
the sheer weight of signals! A small trans-
mitter can be plunked down anywhere in the
world, a modest antenna erected, and com-
munications conducted with almost any
other point on the globe—if, that is, you can
find a clear frequency.

VHF. The near-absence of ionospheric
skip on 30-300 MHz makes the Very High
Frequency band a star performer for mobile
communications and TV-FM broadcasting.
Signals tend to travel line-of-sight, so it’s
possible to assign the same frequencies to
different geographic areas with little risk of
interference. The distance of mobile signals
is usually limited to about 50 miles. Yet the
short range of VHF hardly rescues it from
the fate of lower bands.

Mobile radio has grown so rapidly that
further assignments on VHF are a nightmare
to find. A decade ago, there were about a
million and a half transmitters licensed by
the FCC. Today the figure is more than five
million. How large will it grow? A govern-
ment official recently estimated the total
market for mobile radio at 25 million units.
That would put 2-way radio in one of every
four American cars. (What he didn’t say is
where those units will go!)

The largest slice of VHF is taken by tele-
vision broadcasting. As you can see in Fig.
3, Channels 2-6 and 7-13 are grouped in
different sections, taking nearly one-third of
the total band. The FM broadcasters, an-
other burgeoning group, slide in just above
TV Channel 6. Sales of FM radio are boom-
ing (some 15 million sets produced in 1967),
and the band is filling up fast as more sta-
tions take to the air.

UHF. Until recently, Ultra High Fre-
quency was a forbidden frontier. It had been
held back by costly equipment, sophisticated
design, and limited signal range. But the
mounting number of services demanding
room on the airwaves burst the barrier. UHF
not only opened up in a few short years but
actually started groaning under its load. Nev-
ertheless, the UHF mobile band from 450-
470 MHz is one remaining escape hatch for
services once assigned in crowded HF and
VHF bands. Just above the mobile band are
UHF-TV channels which run from 470 to
890 MHz. As in VHF, television gulps a

OcToBER-NOVEMBER, 1968

huge portion of the UHF spectrum.

SHF and EHF. Perched at the lofty end
of the radio spectrum, the Super and Ex-
tremely High Frequency regions are vast,
sparsely populated bands awaiting exploita-
tion. But there are few takers, and the reason
is technology. Frequencies are so elusive and
critical that hardware costs skyrocket. Equip-
ment becomes impractical for routine, eco-
nomical communications. The highest bands
remain the province of such sophisticated
systems as radar, navigational and distance-
measuring equipment, satellites and micro-
wave channels for TV relay. As the last fron-
tier, the upper regions still lie beyond the
grasp of most spectrum users.

Full House. _This conspiracy of too-few
frequencies and too many users led one ob-
server to remark we're “spectrum-starved.”
Down on the low bands we’re absolutely
famished. The four low bands seemingly
make up half the eight-band spectrum. But
this is where Mother Nature turns into the
Wicked Witch of the North. * ’

If you check the frequency spans in the
chart of Fig. 1, you’d see that the four lower
bands combined could fit into a small corner
of the next higher one (VHF). Radio, which .
began on the lower bands, filled them up
generations ago. This accounts for a migra-
tion to higher—and roomier—regions. But
statistics up there are hardly encouraging,
either.

The FCC reports that VHF and UHF
bands (from 25 to 890 MHz) have about 34
percent of their frequencies set aside for
government use. A whopping 60 percent is
allocated to the broadcasters (TV and FM).
That leaves only 6 percent for aviation, ma-
rine, amateur, citizens, and land-mobile
(land-mobile in¢ludes police, fire, various
utilities, business and industry). As an ex-
panding ‘economy and rising population de-
mand more radio services of every type,
something’s got to give.

There are plenty of solutions fog keeping
the spectrum from evaporating completely.
Trouble is, some are controversial; others
must wait for hardware to come off the
drawing boards. Consider what’s being done
to ease the glut.

Shuffling Channels. One FCC tactic is
to spirit away frequencies not fully utilized
by one service and reassign them to another.
Hams still wince when they recall how the
11-Meter band was taken away and given to
CBers back in 1958. But few dispute that
ham activity on 11 Meters had been virtually

115

A

wwwny americanradinohistonzcom,



www.americanradiohistory.com

Struggle That'll Strangle

(Continued from preceding page)

nil. More recently, ham bands on 220 MHz
and higher have been mentioned as possible
casualties in the race for spectrum space. In
another juggling action, the FCC took 23
channels away from public-safety stations in
Puerto Rico and the Virgin Islands and re-
assigned them to fill urgent business needs.

The hottest channel-swapping issue is now
in the debating stage. In the search for more
frequencies, land-mobile interests have set
their sights on UHF television. (The UHF
mobile band now runs from 450-470 MHz,
halting immediately below TV Channel 14.)
They want to ascend through TV Channel
14 to Channel 20. One proposal suggests
that where a UHF-TV channel is not broad-
casting in a given area, it should be cut into
dozens of 2-way radio frequencies. Thus, the
‘UHF band would be doled out on a shared
basis, with communications in some areas,
television in others.

How the plan might work was recently
outlined by Alan S. Boyd, U.S. Secretary of
Transportation. He said the key to the idea
is the fact that a 2-way radio user doesn’t
care what frequency he has so long as his
calls get through at reasonable cost. Thus
the user would not receive a single frequency
in the usual sense, but a service. In other
words, a 2-way user could be shifted around
the bands but never be deprived of an oper-
ating channel. This would open the way to
sharing UHF-TV frequencies.

If, for example, Channel 14 is unused in
an area, it could be farmed out to mobiles.
But since the channel remains primarily for
TV broadcasting—the mobiles getting only
secondary access, the mobiles could be
booted off the channel to make room for a
television assignment. It's believed a pooling
approach would come up with another fre-
quency for the dislocated mobile. Equip-
ment modification would be minor.

Boyd gave Los Angeles as an example of
where the UHF-TV plan might work. He
said there are 450 mobile channels now dor-
mant in this heavily congested area. Existing
2-way radios could be quickly modified to
put them on those channels. Within six
months, 300 more 2-way channels would
become usable.

Broadcasters, not surprisingly, view the
whole affair with alarm. Quipped the Presi-
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dent of the National Association of Broad-
casters: “If police and firemen must have
additional spectrum space to function effec-
tively, this is one thing. But the need of every

“delivery truck driver to communicate with

his home office seems less pressing.”

He further challenges the idea: “Before
broadcasting is deprived of any frequencies,
it should be established . . . that the diversion
is for essential and superior services.” And
he also charges that “an enormous power °
grouping” is aligned against the broadcasters
in the spectrum fight. The alliance is said
to include such communications-oriented
groups as AT&T, the National Association
of Manufacturers, the U.S. military, the
President’s Office of Telecommunications
Management, and huge corporations.

The FCC could be considered part of the
group. Not long before these statements, the
Commission announced a plan to undertake
an extensive study of the radio spectrum with
an eye toward reallocating the upper and
lower ends of UHF-TV to meet the needs of
land-mobile.

For Whom Bell Tolls. If the broadcasters
are perturbed over possible tampering with
UHF-TV frequencies, another plan could
send them scampering up their towers to fly
a distress flag. There are proposals afoot to
take all TV off the airwaves and distribute it
on a wired system. This would blow a gigan-
tic hole in the spectrum, creating a vacuum
to be filled by mobile radio.

Will it happen? The President of Motorola
(a leading 2-way manufacturer) thinks so.
His prediction: “. . . It is inevitable that the
TV services . . . will in the course of time
all convert to cable. I think it must come . . .
Only this portion of the spectrum (25-900
MHz) possesses the propagation character-
istics essential for the increasing overall non-
fixed communications needs of our society.”
Voicing one government expert, who wished
to remain nameless: he feels the shift of
some frequencies from TV to mobile is just
a matter of time, and he predicts the move
may come within 10 years. Two factors—
economics and disrupting of services—are
the big stumbling blocks.

Launch Pad To Lunch Pad. Another
solution to the spectrum squeeze is up-up-
and-awayyy. Visionaries are talking about
orbiting satellites for TV broadcasting di-
rectly to the home. Since a satellite is high in
the sky, there are no obstructions or signal-
blocking horizon between transmitter and
home antenna. Thus a broadcasting satellite
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could use a microwave signal to see the
whole country at a glance. Channels would
be on Super High Frequency where spec-
trum space is astronomical. But the technical
problems are also extra-terrestrial.

Although NASA communicates with the
planet Mars on five watts, it’s done on multi-
million dollar hardware. Microwave receiv-
ers in each home is hardly yet practical. And
the home antenna installation could cost up-
wards of $100. In another comment, Motor-
ola’s president said: “I personally don’t'en-
vision practical economic and spectrum-
conservation solutions to proposals for satel-
lite-to-home broadcasting. Technically, it is
possible, but I am inclined to believe that the
system we will use will always require the
transmission through some earth link.” Is
broadcasting forever earth bound?

Somewhat more optimism is apparent in
government circles. A $200,000 study on
“Use of the Spectrum by Satellite Systems
Through 1980” estimates the U.S. will have
273 orbiting craft within a dozen years. (To-
day there are 100.) Though most are tagged
for technical tasks, six are expected to be
used for broadcast purposes. And just one
broadcast satellite can radiate scores of radio
and TV programs. William Plummer, a gov-
ernment spokesman, faintly hinted at the

'
problem when he recently said there is a
need for more experimenting on the fre-
quency bands above 10 GHz.

Thus the spectrum’s salvation is still over
the horizon. Amid the clamor for more
frequencies, today’s palliatives are strictly in
the stop-gap class. At the start of 1968, the
FCC announced 165 new channels in the
mobile UHF band. It was done by “split-
ting”—a technique that narrows the trans-
mitter carrier from 15 kHz to 5 kHz, thereby
allowing more stations on a band. But chan-
nel-splitting also extracts a toll in more costly
equipment. And it merely delays the day
when complete band saturation prevents fur-
ther splitting.

"Who's to blame for the spectrum mess?
Chalk it up to the vitality and growth of the
U.S. The skyrocketing demand for spectrum
space is really a symptom of success. And
that success will probably breed the solutions
as well.

Some fault may also lie with the man who
started it all: Heinrich Hertz. Man’s first
important entry into a radio band happened
in 1884, when Hertz transmitted a spark be-
tween two coils. Little did he know that his
single frequency—about 140 MHz—would
fatten into a spectrum spectacular!

—Len Buckwalter, KIODH/KQA5012 &

Ham Traffic
(Continued from page 92)

ditional licenses. However, the examina-
tions must be conducted by volunteers who
hold the same or higher class license as
the one being sought. _

With incentive licensing in effect, this rule
change is a welcome one. It ensures that the
person with the initiative to improve himself
also gets the chance to do it.

Bouquets, Yet! Sometimes we hams get
to feeling the rest of the.communications
industry is after our throats, since some
members of the professional gang look with
greedy eyes at our frequencies. So it was
really nice to see the “salute to ham radio
operators” which appeared a while back in

~ Communications News.

The extensive article, which did a fine job
of summarizing the many accomplishments
of amateur radio, concluded by saying “As
we look at the relatively few frequency
bands allotted to amateur radio, we can see
that these bands are put to good use. . . .

OcToBER-NOVEMBER, 1368

The men and women in the Amateur Radio
Sérvice merit our encouragement.”

' Mighty fine words, those. While we’re all
patting ourselves on our backs for being so
praised, we should also make a firm resolu-
tion to do everything we can to continue to
be worthy of such a compliment. a

“You've been trying to call me, Cliff?”
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Bubble Bath

Continued from page 46

Edison Gets the Air

Continued from page 79

a monstrously large daddy-longlegs spider.
To support the 2000-ton chamber and a
1500-ton wall designed to shield off stray
sub-nuclear particles, eleven concrete cais-
sons had to be sunk 80 ft. to bedrock. To do
the job, it was necessary to call in heavy
equipment used to sink foundatlons for Chi-
cago skyscrapers.

Costly Kit. Next time you find yourself
worryin'g about the cost of the electronic kit
you re assembling, give a thought to the
price tags on the super-kits that tax-sup-
ported scientific gadgeteers are putting
together.

The entire Argonne bubble chamber proj¢
ect will cost about $17 million, not counting
the ZGS particle accelerator. About $10 mil-
lion of the investment is for the bubble
chamber alone. Working cheek-to-joule with
Argonne physicists, industrial contractors
are putting together high-priced components
such as these: buildings, over $3 million;
bubble chamber pressure vessel and vacuum
can, $580,000; 50 tons of superconducting
metal, $460,000; helium cryostat vessel to
contain the magnet coil, $400,000; iron com-
. ponents of the magnet, including a 1600-ton
yoke, $894,000; refrigeration ‘compressors,
$326,000; a new type of lens for photograph-
ing the bubbles, $34,000.

All this for what? To take snapshots of
the footprints of busted-up atoms. Consider-
ing the investment, it doesn’t sound like
much of a pay-off—not, that is, until you
remember that these bubble snapshots will
undoubtedly become very important pages
in the ultimate scientific picture-book of our
universe.

Although the initial cost of the bubble
chamber is high there is one consoling
thought to bear in mind: no one can kick
about the size of the electric bill! u

an electrocatalyst such as platinum "black.
This battery, like the Edison cell, uses a
potassium hydroxide electrolyte.

These modifications have boosted current
capacity to as much as 70 watt-hours per
pound of battery weight; this compares with
about 12 watt-hours for a typical lead-acid -
battery. Iron-air cells having capacities up
to 20 ampere-hours have been made; these
have been operated for more than 200
charge-discharge cycles at drain rates that
provide 65% discharge in two hours.

Power Out. Discharge of the new cell
is characterized by two distinct voltage
plateaus associated with the iron anode.
The first plateau varies from 0.96 to 0.80
volt depending on discharge rate; the second
plateau ranges from 0.70 to 0.60 volt. The
first plateau represents 65% of the anode
capacity in ampere-hours.

The new iron-air battery is said to have
potential applications as a rugged and in-
expensive power source for appliances such
as portable TV sets, industrial machines,
military and space equipment. GT&E also
claims it may become a power source for
automobiles. Perhaps this means only that
it may replace the lead-acid battery in con-
ventional gasoline powered cars. And yet,
if Edison had added air to his battery, he
might have put battery design some 60 years
further along, right at the outset. The in-
dustry might now be inventing batteries that
won’t come along until after the year 2000.
And surely, by that time we will have elec-
tric cars, and be rid of the primitive gas-
belching contraptions we drive today.

But let’s not be too hard on Edison. He
couldn’t think of everything. After all, it
did take a lot of scientific brains over six
decades to merely improve what Edison in-
vented back in the electrical stone age. |

World-Wide SW Stations

Continued from page 113

kHz Call Slogan Location GMT
17795 — R Moscow Moscow, USSR 1610
17825 e Tokyo, Japan 0230
17845 WNYW R N Worldwide New York, N.Y, 1745
17850 R-TV Francaise Paris, France 2000
17860 ORU V. Friendship Brussels Belg. 2000
17890 HCJB V. Andes Quito, Ecuador 2245
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kHz Call Slogan Location GMT
21505 PCJ R. Nederland Hilversum, Neth, 900
Delano, Caiif, 0230

21530 WNYW R. N Y. Worldwide New York, N.Y. 1910

I3-Meter Band—21450-21750 kHz

21565 — R..Moscow Moscow, USSR 1750
21610 — V. America Dixon, Calif, 0215
21620 — R-TV Francaise Paris, France 1820
21630 — BBC | . London En?land 1845

— V. America Dixon, Cali 1835
21640 — R. Japan Tokyo Japan 0245
21650 — AFRTS Delano, Calif, 1920
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FOR BIGGER PROFITS! NEW CAREER OPPORTUNITIES!
READ AND REPLY TO THESE CLASSIFIED ADS

Classified Ads 65¢ per word, each insertion, minimum 10 words, payable in

issue of RADIO-TV EXPERIMENTER, :or
Manager, Classified Advertising, RAD

/e

.

luded in the next available

To
must be in our New York Office by Oct. 10th. Address orders to C. D. Wilson,
-TV EXPERIMENTER, 229 Park Avenue South, New York, N. Y. 10003.

ADDITIONAL INCOME

ELECTRICAL EQUIPMENT & SUPPLIES

MONEYMAKING OPPORTUNITIES

PANELISTS At Home Wanted By New
York Researcher. Leading research firm
seeking people to furnish honest opinions
by mail from home., Pays cash fors all
opinions rendered. Clients’ products sup-
plied at no cost, For information write:
Research 669, Mineola, N.Y, 11501, Dept.
633-RTV.

AUTHOR'S SERVICE

PUBLISH your book! Join our success-
fnl authors: publicity advertising promo-
tion, beautiful books. All subjects invited.
Send for free manuscript report and de-
tailed booklet. Carlton Press, Dept. SMH,
84 Fifth Avenue, New York 10011.

BUSINESS OPPORTUNITIES

I MADE $40,000.00 Year by Malilorder!
Helped others make money! Start with
$10.00—Free Proof! Torrey, Box 318-T,
Ypsilanti, Michigan 48197.

FREE Book ‘990 Successful Little-
Known Businesses,” Fascinating! Work
llxlonlxgl Plymouth 211-J, Brooklyn, N. Y.

218.

PROXIMITY switch senses people! Con-
verte to dimmer, timer, thermostat, pho-
toswitch, etc. Free information. Zonar,
862 Reed,. Claremont, Calif. 91711.

ANNUAL ELECTRICAL GUIDE. Repair
Moters! Generators! Batteries! Build spe-
cial testers! Armature growler! Battery
chargers! Compressor! Electroplater! AC
Generator! Battery operated motors!
Winding data! Diagrams! Plans! Cata-
%(;gll Modelec, Box 10025, Kansas City, Mo.

11.

FARMS, ACREAGE & REAL ESTATE

CALIFORNIA land investments. From
$20.00 down. $20.00 monthly. Pratz, 11138
Aqua Vista, N. Hollywood, 91602.

100 MONEY-MAKING Opportunities!
25¢. Charles Redmond, Box 8464-DC, Los
Angeles 90008.

SUCCESS! Selling Car Insurance. Free
Detalls. Neale Institute, Box 923, Edmon-
ton-10, Canada.

money selling Government Sur-
plus. Complete directory of surplus de-
pots. How and where to buy for your own
use, or for resale. Send $1.00. Day Enter-
prises, P.O. Box 503, Connersville,
Indiana 47331.

MAKE Mail Order pay. Get ‘“How To
Wwrite a Classified Ad That Pulls.” In-
cludes certificate worth $2.00 toward clas~

HOME WORKSHOP SUPPLIES

WORK Benches, Shelving, Bins, Bar-
galn Catalog 35¢. Falls Church Office
Furniture, SM8, Box 219, Falls Church,
Virginia 20046.

HYPNOTISM
SELF-Hypnosis for self-improvement,
New Cx t. Free literature. Smith-

FIVE Money Makers. Free Detalls.
1;;;%3. 2913 Colonial Ave., Norfolk, Va.

DO IT YOURSELF

MIRACLE MARBLE—Create beautiful
Multi-colored table tops, lamp bases,
plaques, statuary, etc. Marble easily made.
Illustrated ‘‘How-To Booklet’—$1.00.
I;lrggss Company, Box 7F, Bellrose, N. Y.

EDUCATION & INSTRUCTION

FCC Licefise and Assoclate Degree cor-
respondence /residence courses. School bul-

McXKinley, B(;x 3038, San Bernardino,
California 92404,

INVENTIONS WANTED

sified ad in 8 & M. Send $1.25 (includes
t to C. D. Wilson, Scilence and

Mechanics, 229 Park Avenue South, New

York, New York 10003. .

RADIO & TELEVISION

THOUSANDS AND THOUSANDS of
types of electronic parts, tubes, transis-
tors, instruments, etc. Send for Free Cat=
alog. Arcturus Electronics Corp., MRT.
502-22nd Street, Union City, N. J. 07087,

“DISTANCE Crystal Set Construction’”
Handbook—50¢. 10 Crystal Plans—325¢.
Catalog. Laboratories, 12041-H Sheridan,
Garden Grove, Calif. 92640

WE either sell your invention or pay
cash bonus. Write for details. Universal
Inventions, 298-5, Marion, Ohilo 43302.

MISCELLANEOUS

C.B. BUYERS' Guide—A new magazine
for the buyers of Citizen's Band Electronic
Equipment. Send $1.25—includes Postage
to C. B. Buyers’ Guide, 229 Park Avenue
South, New York, N. Y. 10003.

FANTASTIC Count Down Cigarette
Holder. Now you can stop smoking com-
pletely in 8 weeks. Just turn dial and in-
hale less with each turn. Amazing. $4.95.
““The House of Blackwell,”” 98 Glenwood
Terrace, Fords, N. J. 08863.

letin free. Grantham Institute of Elec-
tronics, 1505 N. Western Ave., Hollywood,
California 90027.

EARN Your Degree In Electronics En-
gineering. Highly Effective Home Study
Courses In Electronics Engineering Tech-
nology And Electronics Engineering Math-
ematics. Free Literature. Cook’s Institute
©Of Electronics Engineering, P. O. Box
:ligigs) Houston, Texas 77036. (Established

ELECTROSHOCK Module. Produces
1200 volt shock from 6 volts. No battery
drain until touched. Non lethal. Protect
property for months on lantern battery.
$5.95 Catalog of interesting projects,
plans, kits, 20¢. Franks Scientific Co.,
P.O. Box 156, Martelle, Iowa 532305.

CATALOG of all Sclence & Mechanics
Craftprints. Send 25¢ to cover postage to
Craftprint Div., Sclence & Mechanics, 229
Park Avenue South, New York, N.¥. 10003.

START YOUR OWN BUSINESS

START Profitable Business in spare
time. Investigate many money-making
opportunities. Send 25¢ for sample copy
of Income Opportunities Magazine, 229
Parl; Avenue South, New York, N. Y.
10003.

TREASURE FINDERS—PROSPECTING
’ EQUIPMENT .

TREASURE Hunters! Prospectors! Rel-
co's new instruments detect buried gold,
silver, coins. Kits, assembls models.
Transistorized. Weighs 3 pounds. $18.95
up. Free catalog. Relco-A30, Box 10839.
Houston, Texas 77018.

THERE 1S NO CHARGE FOR THE ZIP CODE—PLEASE USE

IT IN YOUR CLASSIFIED AD

For Greater Classified Profits

why not try the new combination classified ad medium
Your classified ad will appear in SCIENCE & MECHANICS MAGAZINE as well as in a minimum of
four other SCIENCE & MECHANICS PUBLICATIONS. Write now for information to C. D. Wilson, Manager,
Classified Advertising, SCIENCE & MECHANICS, 229 Park Avenue South, New York, N. Y. 10003.
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Here’s the
license '
you heed

to go after
the big ones
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A Government FCC License can help you bring home up to

$10,000, $12,000, and more a year. Read how you can prepare

for the license exam at home in your spare time —

with a passing grade assured or your money back.

F YOU'RE OUT TO BAG A BETTER Jog in Electronics,
[ you'd better have a Government FCC Licensc. For
vou'll need it to track down the choicest, best-paying jobs
that this booming field has to offer.

Right now there arc 80,000 new openings cvery year
for electronics specialists—jobs paying up to $5, $6, even
$7 an hour...$200, $225, $250 a week...$10,000,
$12,000, and up a year! You don't need a college educa-
fion to make this kind of money in Electronics. You don't
even need a high school diploma.

But you do need knowledge, knowledge of electronics
fundamentals. And there is only one nationally accepted
method of measuring this knowledge...the licensing pro-
gram of the FCC (Federal Communications Commission).

Why a license is important

must be able to pass the FCC exam and get your license—
or you'll get your moncy back!

They got their licenses and went on fo better jobs

The value of CIE training has been demonstrated time
and again by the achievements of our thousands of suc-
cessful students and graduates.

Ed Dulaney, Scottsblutf, Nebraska, for example, passed
his Ist Class FCC License exam soon after completing his
CIE training...and today is the proud owner of his own
mobile radio sales and service business. “Now [ manu-
fucture my own two-way cquipment,” he w rites, “with
dealers who sell it inseven ditferent states, and have seven
full-time employees on my payroll.”

Duniel J. Smithwick started his

An FCC Licensc is a legal require-
ment if you want to become a Broad-
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ARG T CIE training while in the scrvice,

and passed his 2nd Class exam soon
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any other kind of transmitting equip-
ment—two-way mobile radios, micro-
wave relay links, radar, etc. And
even when it's not legally required,
a license proves to the world that
vou understand the principles in-
volved in any clectronic device.
Thus, an FCC “ticket” can open the
doors to thousands of exciting, high-
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cast Engineer, or get into servicing E
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; after his discharge. Four months

T #  later. he reports, 1 was promoted
] to manager of Bell Telephone at La

#  Moure, N. D. This was a very fast

% promotion and a great deal of the

. 2 credit goes to CIE."”

o 5 Eugene Frost, Columbus, Ohio,
we— gy was stuck in low-paying TV repair

work before enrolling with CI1E and
carning his FCC License. Today, he's
an inspector of major electronic sys-

paying jobs in communications,
radio and broadcasting, the acrospace program, industrial
automation, and many other arcas.

So why doesn't everybody who wants a good job in
Electronics get an FCC License and start cleaning up?

The answer: it’s not that simple. The government's
licensing exam is tough. In fact. an average of two out of
every threc men who take the FCC exam fail.

There is one way, however, of being pretty certain that
you will pass the FCC exam. And that is to take one of
the FCC home study courses offered by Cleveland Institute
of Electronics.

CIE courses are so cffective that better than 9 out of 10
CIE graduates who take the exam pass it. That's why we
can afford to back our courses with this iron-clad War-
ranty: Upon completing one of our FCC courses, you

ENROLL UNDER NEW G.I. BILL. Ali CIE courses
are available under the new G.1. Bill. If you served on
active duty since Jan. 31, 1955, or are in service now,
check box on reply card for complete details.

tems for North American Aviation.
“I'm working & hours a week less than before,” says Mr.
Frost, “and earning $228 a month more.™

Send for FREE book

If you'd like to succeed like these men, send for our FREE
24-page book “How To Get A Commercial FCC License.”
1t tells you all about the FCC Licensc...requirements for
getting one... types of licenses available... how the exams
are organized and what kinds of questions are asked...
where and when the exams are held, and more.

With it you will also receive a second FREE book, “How
To Succeed In Electronics.” To get both books without
cost or obligation, just mail the attached postpaid card.
Or. if the card is missing, send your name and address to
CIE at the address below,

Cleveland Institute of Electronics
41776 E.17th St.. Dept. EX-28 Cleveland, Dhio 44114

Accredited Member National Home Study Councit m
A Leader in Electronics Training...Since 1934 o

wWWwWW_americanradiohistorv.com
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CIRCUITS AT HOME
with the New Improved $
.PROGRESSIVE RADIO “EDU-KIT/'®

" A Practical Home Radio Course

N Includi “ "
A e e EXPANDED “EDU-KIT” NOW INCLUDES
% TRANSISTOR (Solid State) CIRCUITS

% 3 TRANSMITTERS
X IUNNQVE SENERATOR . yacyuM TUBE CIRCUITS
% PRINTED CIRCUITS

* SIGNAL TRACER
% HAND WIRED CIRCUITS

% AMPLIFIER
% SIGNAL INJECTOR
% CODE OSCILLATOR

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

The ‘*Edu-Kit*’ offers you an outstanding PRACTICAL HOME RADIO
fock-bottom price. Our Kit is designed to train Radio & Electronic
use of the most modern methods of home training., You wil(
tion practice and servicing. THIS IS A COMPLEIE RADIO
You will Jearn how to build radios, using regular
In a protessional manner; how to service radios. You

al chassis as well as the latest developm

will learn the basic principies of radio. You w const
anand Atf amplifiers and A;?'cillglors. dflectgr‘s,. rsctl!li'ers. test
gnd practice code, using the Progressive Code Oscillator. You will learn and. pr.
trouble-shooting, using the Progressive Signai Tracer, Progressive Signal 'niengr.ac;lr%e.
ressive Dynamic Radio & Electronics Tester, Square Wave Generator and the accompany-

ng instructional mate; . L

You will receive training for the Novice, Technician and General Classes of ¥.C.C. Radio
Amateur Licenses. You will build Receiver, Transmitter, Square Wave Generator, Code
Oscitlator, Signal Tracer and Signal Injector ci its, and learn how to operate them.
will receive an excellent background for television, Hi-Fi and Electronics.

Absolutely no previous knowledge of radio or science is required.
the product of many years of teaching and engineering experience, The
provide you with a basic education in Electronies and Radio, worth man
price wou pay. The %iiinal Tracer alone 1s worth more than the price of the

equipment.

ages and backgrounds have successtully
used the ‘‘Edu-Kit'’ in more th,
tries of the world. The

TOUu ao not need the shghtest background
In radio or science. Whether you are inter-
ested in Radio Electronics because you
want an interesting hobby, a well paying
business or a job with a tut . you wilt tind
the *‘Edu-Kit’’ a worth-while investment.

Many thousands of Individuals of ail

Ine toremost educational radio kit in orld,

dard in the tield of electronics training. The *‘Edus

al principle of ¢'Learn by Doi ’* Therefore you construct,

learn schematics, study theory, practice trouble shooting—all in a ciosely Integrated proe
i interesting background in radio,
u-Kit.*’ You then learn the

[ b a simple radio, With this tirst

tening to regular broadcast stations, learn theory, practice testing

Then you buiid a more advanced radio, learn more advanced theor:

chniques. Graduaily, in a progressive manner, and at your own rate, you wil

tind yoursetf conlstrm:tlng more advanced muiti-tube radio circuits, and doing work like a
T

rts of the
hen you build

“lncluded in the “Edu-Kit' course are Receiver, Transmitter, Code Oscillator, Signal
Tracer, Square Wave Generator and Signal Injector Circuits. hese are not unprofessional
‘'breadboard’’ experiments, but genuine radi i s, constructed by means of professional
g and soldering on metal chassis, plus the new method of radio construction known
Printed Circuitr These ¢ operate on your regular AC or DC house current

'EDU-KIT* IS COMPLETE

receive alf parts and structions necessary to build twenty different radio and

s cuits, each guaranteed to operate. Our ts contain tubes, tube sockets, vari-

, electrolyt: mica, ceramic and paper dielectric condensers, resistors, tie strips,

hardware, tubing, punched metal chassis, Instruction Manuals, hook-up wire, solder,
sefenium rectifiers, coils, volume controis and switches, etc. .

in addition, you receive Printed Circuit materials, including Printed Circuit chassis,

special tube socket hardware and instructions. You also receive a useful set of tools, a

professional electric soldering iron, and a seif-powered Dynamic Radio and Electronics

Tester. The 'Edu-Kit’* also includes Code Instru ions and the Progressive Code Oscillator,

in addition to F.C Radio Amateur License training. You will also re e lessons for

ick ith the Progressive Signi.l Tracer and the ogressive Signal [njector, a Migh

Quiz Book. You receive Membership in Radio-TV Club, Free Consulta-

tion Service, Certificate of Merit and Discount Privileges. You receive all parts, tools,

instructions, etec. Everything is yours to keep.

Progressive ‘‘Edu-Kits'' Inc.. 1186 Broadway, Dept. 550NN, Hewlett, N. Y. 11557

BUILD 20 RADIO

Reg. U.S.
Pat. Off,

P~

Training Electronics Techricions Since 1946

FREE EXTRAS |

® SOLDERING IRON

® ELECTRONICS TESTER
PLIERS-CUTTERS
VALUABLE DISCOUNT CARD
CERTIFICATE OF MERIT
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MEMBERSHIP IN RADIO-TV CLUB:
CONSULTATION SERVICE

AMATEUR LICENSE TRA G
» PRINTED CIRCUSTRY

| SERVICING LESSONS|

You will learn trouble-shooting and
servicing In a progressive manner. You
will practice repairs on the sets that
you u

gnal

s which will far exceed the price of

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

. 0ot 25 Po

ites: **

riends, made

rald for itselt, t

0 for a Course.

but | found your ad and sent tor your
.

Kit
Ben Valerio, P. 0. Box 21, Magna,.
Utah: ‘‘The Edu-Kits are wonderful. Here

pilar Pl.. 1
1 have repaired

el
oyed every minute ) worked
) T Signal Tracer works
Also |ike to fet you know that |
feel proud of becoming a member of your
Radio-TV Ciub.'*
Robert L. Shuff, 13534 Monroe Ave.,
Huntington, W. Va.: ‘‘Thought | would
drop Jou a few lines to say that

€
rouble-shooting Tester that comes w
the Kit is really swell, and finds the
troubie, if there Is any to be found.’’

17 77 7 T TUNCONDITIONAL MONEY-BACK GUARANTEE— — —

| Please rush my Progressive Radio "“Edu-Kit”” to me, as indicated below:
| Check one box to indicate choice of model
] Regular model $26.95.
I UJ Deluxe model $31.95 (same as regular model, except with superior parts
and tools).
| O Expanded model $36.95 (same as Deluxe model. except with S additional I
I solid state circuits plus valuable Radio & TV Tube Checker).
Check one box to indicate manner of payment
[] 1 enclose tull payment. Ship “Edu-Kit" post paid.
] Ship “Edu-Kit'* C.0.D. | | pay postage.
[] Send me FREE additional information describing “Edu-Kit.”

-
I
|

PROGRESSIVE “EDU-KITS” INC.
1186 Broadway, Dept. 550NN, Hewlett, N. Y. 11557

[__PRINTED CIRCUITRY |

At no increase in price, the '‘Edu-Kit"

now includes Printed Circuitry. You build

a Printed Cireuit Signal injector, a unique

servicing

Radio and TV troubles. This revolutionary

new technique of radio construetion is now

glx'e\;om?u popular in commercial radio and
sets.

instrument that ean detect many

A Printed Circuit is a special insulated

ehassis on which has been deposited a con.

Name bao P BaG . - - 005 dueting material which takes the place of
Address . ... . ... .. e . - wiring. The various parts are merely plugged
in_and soldered to terminals,

Printed Circuitry is the basis of modern

Automation Electronies. A knowledge of this
subject is a_necessity today for anyone in-
terested in Electronies,

F—————
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