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YOU GET A VALUABLE
ELECTRONICS LAB

PLUS A COMPLETE
ELECTRONICS COURSE

ENTHUSIASTIC MEMBERS WRITE:

KIT 1 — DC AND AC CIRCUITS

Equip. for 26 Projects Including:
® Electroscope ® Electro Magnet
® Galvanometer ® AC Buzzer ©
Demagnetizer ® Reloy ® Solenoid
Coin Tosser © Safety AC Power
Supply with Isolation Transformer

Subjects Covered Include:
® Magnetic Fields © Electron
Theory © Electric Charge © Direct
Current ®  Electro-Chemistry
Alternating Current ® Inductonce
® Tronsformer Principles

FREE with kit 1 — Surprise "Mystery Box"
KIT 2 — RESISTANCE, CAPACITANCE AND RECTIFICATION

Equip. for 18 Projects Including:
® Strobe Light ® Thermocouple
® Wheotstone Bridge ® Voltmeter
® AC Rectifier ® DC Power Supply

Subjects Covered Include:

® Ohm's Low ® Power Formulas
® Rectification ¢ Resistonce ¢
Neon Glow Tubes ¢ (opacitance
® Filter Circuits

FREE with kit 2 — Electric Soldering Iron
KIT 3 — AMPLIFIERS AND OSCILLATORS

Equip. for 14 Projects Including:
¢ Two Stage Amplifier ® Copa-
citance Burglar Alorm ¢ Prox-
imity Detector ® High Speed Strobe
Light ¢ Ripple Tank Wave Gen-
erator ¢ Code Proctice Oscillotor

Subjects Covered Include:
® Yacuum Amplifier Tubes ¢ Volt-
age Amplificotion *  Oscillotor

Circuits ¢ Frequency ond Waove
Length Sound Waves, Pitch ond
Resononce

FREE with kit 3— "Steps to a Ham License’ Manual
KIT 4 — AUDIO AMPLIFICATION AND RADIO

Equip. for 7 Projects Including:
* Microphone ond Audio Amplifier
® Broodcast Radio ® Short Wave
Radio * Signal Tracer © Con-
tinuvity Tester ® Traonsmitter

ADDRESS

FREE with kit 4 — Radio-TV Service Manual

Subjects Covered Include:

e Audlo Amplifices * Amplitude
Modulation ¢ Rodio Theory
Regenerative Circvits ¢ Tuning
Circvits

- AMERICAN BASIC SCIENCE CLUB, Inc., 501 E. Crockett, Son Antonio 6, Texor—

Nend me ARBSCluh's Electrontes La four kits ne 4 month, 1 enchse $2.08
and wilb pay $3.93 plus COD T'ustage arrival of cach kit. [ understand that
all kits will he 10 day approval vith full refuud guaranteed sl that
I may eancel unshipped kits at any thme

Send me ARBRClulv's Electrondes Lab (all four kit In one shipne 1 enrlose
$17.80 full paywent pald to me. [ understand that this will he on a
10 day approval wwlith full 1efuid guarauteed.

i NAME




PICK YOUR OWN
SUCCESS STORY

FROM THIS PAGE

These are the true stories of people who
seemed trapped in routine, low-pay shaky
jobs. Handicapped by lack of proper train-
ing, they couldn’t get the things they wanted
out of life—more money, a job they liked,
security and happiness.

They are a small sample of the thousands
of men and women—young and old—who
turn to I. C. S. for help. Their will-to-learn
plus . C. S. training have changed the course
of their lives.

Are you discouraged with your job and
pay and feel you can’t improve yourself be-
cause of lack of specialized education? Well,
these men and women were in the same boat.
With L. C. S. training, one of these success
stories could be about you.

I. €. S. Is the oldest and largest correspondence
school. 250 courses. Business, industrial, engineer-
ing. academic, high school. One for you. Direct. job-
related. Bedrock facts and theory plus practical

application. Complete lesson and answer service,
No skimping. Diploma to graduates.

Clip coupon here—and take your first big step to real success!

INTERNATIONAL CORRESPONDENCE SCHOOLS

Wins $3000 contest—‘‘After my
- 8. courses I secured a mew
o-uhon says Mr. Cecil Rhodes.
‘My income has more than dou-
bled and 1 recently won a $3@00
sales contest.’

Frem clerk to Assistant Estimator,
thanls to 1.C.S. "Any way you look
at it.” writes Mrs. Edna James.
“the time and money one spend:.
for 1. C. S. Courses will be repaid
a thousandfold.”

““As a college graduate, | found 1.C. 8.
very valuable.” Robert Lee took the
I. Course in Advertising, is
now Promolion Manager for a
large corporation. “1. C. S got me
started on the way up,” he says.

Reports 209 increase in salary?
Gregory C. Johns says. “I. C. S.
training gave me unlimited op-
portunity! I have completed one
course, and am now enrolled in
Practical Plumbing.”

3 FREE BOOKlETS—n 36-page pocket-size guide

to advancement, a gold mine of tips on “How to

Succeed.”

Also a big catalog outlining opporlunilies'

in your field of interest and a sample 1.C.S. lesson.

1.C.S., Scranton 15, Penna,

Fully Accredited Member
Mational Home Study Council

IC s

"Box J3781A, Scranton 15, Penna.

(In Hawail: P. 0. Box 418, Honolulu.

In Cinada: 1.C.S. Canadian, Ltd., Montreal.)
Without cost or obligation, rush me FREE Success Kit, with 3 valuable booklets: (1) How to Succeed; (2) opportunity booklet
about the fleld I've checked below; (3) Sample I.C.S. Lesson.

ARCHITECTURE and

BUILDING TRADES

[ Air Conditioning
Archlleclure
Arch, Drawing
Building Coulracllng
and Estimating
Carpenhy & Mitlwork

Nouse Plannlng
_] Painting
P|umb)nz
ART and DESIGN
_) Commercial Art
Fashion lllustrating
E interior Decorating

Show Cav

AUTOMOTIVE
Auto Electr
Technician

Engine Tune-Up
Name.

Magazine IIlus!lrzlmg

aint
m] Skelchlng and Painting
B Auto Body :lebulldlnz

Automobile Mechanle
Engine (Gas & Diesel)

D Transmission
Specialist
AVIATION
) Aero Engineering
Aircraft Dratting
Aircraft Mechani¢
BUSINESS
[ Accounting
Cost Accounling
Public Accounting
Bus, Adminisiration
Executive Training
! Marketin
Personnel Labor
Relations
] Programming for
Digital Computers
Purchasing Agent
Real Estate
Fa Szlesmznshlp
Sales Mgm!
Small Buslness Mgmt,
Traffic Mgmt.
CHEMI AI.
] Analytical Chemistry
Chem. Engineering
General Chemistry

Plastics
Pulp, Paper
CIVIL ENGIREERING

Civit Engineering
Construction Engrg.

Lah, Techalcian
Nuclear Energy

] Highway Engineering
Reading Structural
Blueprints
Sanitary Engineering
Structural £ngineenng
Surveying & Mapping
DRAFTING
Architectural
Electrical :nd
Electronic
Mechanical
Sheet Metad
ELECTRICAL
3 Etec. Aoollance
Servicin,
[leclncal Engineering
Elec. Eng. Technician
Elec. Motor Repalrman
Industriat Electronic
Technician

3 Industrial
Telemetering |
Instrument Tezhnician
Practical Electrician
Practical Lineman

ELECTRONICS
Automation
Basic Electronics
Etectronic Conmuters
Electronics Technician
Hi- F: Slereo anl

Sound Sys
Bmusmel Eleuronrcs
ENGINEERING
(Professienal)

1 Chemical
Civil
Electrical

Mechanical

ENGLISH and WRITING

D Better Business
Writing

O Introductory
Technical Writing

[ Short Story writing

[ Practical English Shorthand
HIGH SCHOOL (Dipfoma) Slenf‘zvaphlc
STEAM and

High Sctool Math
High Scimol

Euugh School General
Secretarial

DIESEL POWER
Bojler Inspectop

Hign School VOngml Pg;,;ve g,'la&t
0llege Preparatory e
MECHANICAL and SHOP D:,‘;"',?,":,'I‘," Dt
Gas and Electric [1Steam Engineering
SUPERVISION

lnduslnal Engineerimg
Industrial
nstrumertation

~] Foremanship—Suprv’n
{J Personnel—Lab. Rel’ns

tAachine Jesign TV-RADIO
1 Machine Shop Practice B Radio and TV Servicing
] Mechanical Ra\ﬂn Yelephone
kngineeric,

m] !egumx qrfop TV 'Inchm:lan
Blueprints Practical Radio-T¥

9 00! Design Engineering
Toolmaking MISCELLANEOUS

O saftety Engmeerlng [ Railroad

SECRETARIAL

C Clerk-Typist

B Textile
Other (please specify)
O Professional Secretary

Home Address
City.

Employed by. -

Occupation —

__Warking Hours.

_State.

Special jow rates te members of U.S. Armed Forces!

RADIO-TV EXPERIMENTER
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LECTRICITY

ELECTRONICS

g ON REAL
NP ey \ Motors— Generators
\. ; ~Switchboards—

Controls—Modern
Appliances—
Automatic
Electronic
Control Units

TELEVISION
. RADIO ELECTRONICS
s  ON REAL

TV Receivers—
Black and White
and Color
AM-FM and
Auto Radios |

Transistors 1
Printed Circuits
Test Equipment |

These men are getting practical training in NEW Sho

RN
i

COVYNE!

in Chicago—i‘repare for today’s TOP OPPOR- I
TUNITY FIELD. Train on real full-size equip-
ment at COYNE where thousands of successful l
men have trained for over 60 years—largest, '
oldest, best equipped school of its kind. Profes.
sional and experienced instructors show you
how, then do practical jobs yourself. No pre-
vious experience or advanced education nceSed. I
—Liberal Finance and Pay-:

p-Labs of

mployment Service to Graduates.
START NOW— PAY LATER
ment P’lana. Part-time employment help for studenta.
GET FREE BOOK—*‘(uide to Careers” which describes
all training offered in ELECTRICITY and TELE-
VISION-RADIO ELECTRONICS—no obligation;
NO SALESMAN WIIL CALL.

CoyneElectricalSchool, 1501 W. Congress Parkway
Chartered Not For Profit  Chrcago7, Dept. 13-B
OR WRITE TO

MAIL COUPON 255%20% 32 ow ik

COYNE ELECTRICAL SCHOOL

Dept. 13-B—New Coyne Building

1501 W, Congress Pkwy., Chicago 7, It
Send BIG FREE book and details of oll the troining
you offer.

Mame.

Address.

Training in
Spare Time AT HOME

The future is YOURS in TELEVISION!
A fabulous field—good pay—fascinating work—a
prosperous future in a good job, or independence in
your own business!

Send Coupon or weite fo address below
for Free Book

and full details,

Coyne brings you MODERN-QUALITY Television Home Train-
ing; training designed to meet Coyne standards at truly lowest cost
~Yyou pay for training only —no costly *“‘put together kits.”” Not an
old Radio Course with Television “tacked on.” Here is MODERN
TELEVISION TRAINING including Radio, UHF and Color TV.
No Radio background or previous experience needed. Personal
guidance by Coyne Staff. Practical Job Guides to show you how to

do actual servicing jobs —make money early in course. Free L
time Employment Service to Graduates.

s A
ELECTRICAL ScHOOL

CHARTERED AS AN EOUCATIONAL INSTITVUTION
NOY FOR PROFIT

1501 W, Congress Parkway « Chicago 7, Dept. 13-H9

a

LI

8.W. COONE, Jr., Prosident

Coyne—the Institution bekind this train-
eng . . . the largest, oldest, best equipped
ded 1299,

including easy
Payment I’lan.
No obligation, no
salesman will call.

Covmg
_*LeCTmcas scuage o —

COYNE Television

 Home Training Division

| Dept. 13-H9, New Coyne Building

| 1501 W Congress Parky., Chicago 7, Iil,

I Send Free Book and details on how I can get
Coyne Quality Television Home Training at

| low cost and easy terms.

o
|
ife-

|
| Name.

= Address

State

residential school of ita kind, F

RADIO-TV EXPERIMENTER

1.City.
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RCA training at home can be the
smartest investment you ever made

Look what ’
you get in -\' o
the Course in ~
Radio and _
Electronic | s ' o
Fundamentals

Fascinating
40 THECRY
T U LESSONS

EXP SERVICE
40 Lgsggﬂ‘;‘” 40 PRACTICES

i i IUIII!\I'

AR L A

Each containing  absorb- Full of prac:ical, time-sav-
|n;. prictical experiments ing and money-saving serv-
bound together in, 20 icing tips, bound into 20
hnuln. books.

15 KITS

to build a Multimeter,
AM Receiver and Sig-
nal Generator. Kits
contain new parts for
experiments, inte-
grated so as to demon-
strate what you learn in
the lessons and to help
you develop technical
skills. Each kit is fun to
put together!

MULTIMETER

A sensitive precision meas-
uring instrument you build
and use on the job. Big
44" meter with 50 micro-
amp meter movement
20,000 ohems-per-volt sen-
sitivity d-c, 6,667 a-c.

AM SIGNAL
RECEIVER GENERATOR
Have the satisfaction of A “must” for aligning and
building your own radio trouble-shooting receivers,
receiver with this high- Build it for your own use.
gualll) 6-tube superhetero- 170 KC to 50 MC funda-
yne sel.' Big 5” speaker, mental frequencies for alt
fine tone! radio and TV work,

Also, comprehensive, fully-integrated home study with any one of this wide variety of courses.
courses in « Television Servicing « Color Television «  Practical work with the very first lesson! Pay-only-
Automation Electronics « Transistors « Communica-  as-you-learn! No long-term contracts to sign! No
tions Electronics « Computer Programming « Elec- monthly installments required. Pay only for one study
tronic Drafting. Stake out your future in electronics  group at a time, if and when you order it!

SEND FOR FREE HOME STUDY CATALOG TODAY!
v

RESIDENT SCHOOL COURSES

in Los Angeles and New York City offer Y
training in Television and e

Eloclmmcl Day and Evening classes. Free

Placement Service. Catalogfree on request.

RCA INSTITUTES, INC.

A Service of Radio Corporation of
America * 350 W_ 4th St.. New York
14, N. Y. + 610 S. Main St., Los An- |
geles 14, Calif,

M

The Most Trusted
Name in Electronics
°

RADIO-TV EXPERIMENTER

RCA INSTITUTES, INC. Home Study School, Dept. RX-13
A Scrvice of Radio Corporation of America
350 West Fourth Street, New York 14, N”Y.

Without obligation, rush me the FREE 64.page illustrated booklet “Your Career in
Electronics™ describing your electionic home study training program. No salesman
will call,

Name. .. ..

Address ..

City. ..

Veterans: Eater discharge date... -

CANADIANS—Take sdvantage of these ssme RCA courses at no additional cost.
No postage, no customs, no delay. Send coupon to: RCA Victor Company, Lid,
5581 Royalmount Ave., Montreal 9, Quebec.



BECOME A RADIO

uild 10-20 Radio and Electronic
Circuits at Home

YOU DON'T HAVE TO SPEND [ SERVICING LESSONS |
HUNDREDS OF DOLLARS FOR A RADIO COURSE

You will learn trouble-shocting and serviee
i .

. ing 1n a progressive manner. You will praet
The ‘'Edu-Kit' you an outstanding PRACTICAL HOME RADIO COURSE at a
Kit is designed to tin Radio & Electronics Yechnicians, making onjthejisetalthat, :‘:“:'::";,"":zfm:‘::
me s

home (r.mlng.-Vou will learn radio theory, construc-

RADIO COURSE IN EVERY DETAIL. You will learn
a

uild radios, using reguiar schematics; ho e and solder fhow to use the profe signal Tracer,
how to service radios. You will work with the stand type of the unique Signal Injector and tl dynamic
well as the latest development of Printed Circuit . Radio & Electronics Tester. While you are
basic principles of radio. You will construct, study ai ork with learning in this practical way, you will
and oscillators, dttectco;d-. rectifier: equipment. You will learn

e e

3 b fri

Oscillator. You will learn and practice ::‘:::'::b::-ny a repair job for your friends
nal Tracer, Progressive Signal injector, Progr. exceed the pr
Electronics Tester, Square Wave Generator and the accompanying xCe P!

ng the Progres:
nz the Progressive
\l

and charge fees which will far
of the ''€du-Kit.”* Our Con-

o suitation Service will help you with any
Y raining for the Novice, Technician and General Classes of F.C.C. Radio technical problems you may ha

Amateur s, You will build Reuceiver, Transmitter, $quare Wave Generator, Code 1. Stataiti of 25 Poplar Pl.. Waterbury,
Osciliator Yracer and Signal Injector circuits, and

A i::;n how to operate them. You Conn., writ
(Edu-Kit"’ is the for my friends
eering nce. The u-Kit"” will pro- Kit'* paid for
ion in Electronics and Radio, worth many times the complete $240 for a Cou
Tracer alone is worth more than the price of the entire Kit. sent for your K

FROM OUR MAIL BA

©. BSox 21, Magna, Utah:
€du- re wonderful. Here | am
b sending you the questions and also the an-
e 2 swers for them. | have been in Radio for
e housangs of ot (e the last seven years, but like to work with
Radio Kits, and like to build Radio Testing
Egquipment. | enjoyed every minute | worked
with the different kits; the Signal Tracer
works fine. Also like to let you know that |
the foremost educational radio kit in the world
vd in the field of electronics training. The “Edu’ ';:;‘ p;_:ludc'o:, .!'neommg Alimembe ey
e of ‘‘Learn by Doing.’’ Therefore you construct = CLb
troubl hooting—all in a closel ed Robert L, Shuff, 1534 Monroe Ave., Hunt-
ed, thorough and interesting ington, . Va.: “Thought | would drop you

¥

Y ous radio rts of the ‘‘Edu-Kit. Y h. Ki

function, theory [ e parts. Then you b as mp: radio. With th a few iines to say that | received my Bdu-Rit
rn o the

+ have repaired several sets
nd made money. The T Edu-
¢, | was ready to spend
but 1| found your ad and

, Sign

will receive an excellent background for televi
nowledge of radio or
ching and engin:

required. T

product of many v
vide you with a ba: edu
price of $2#,98. The $igi

You do not need the slightest background ages and backgr nds have successfully
in radio or science. Whet you are inter- used the '‘Edu-Ki in more th, 79 coun-
ested in F i 3 because you tries of the worlae.d % oy

ned,

f & ed th uch a bargain can
set you will enjoy Listening regular broadcast stations I practice testin and was really amaz

and ‘trouble-shooting. Then you build a more advanced radio, learn more advanced tnnorg be had at such a low price. | ha \ready

and techniquel Gradually, prog e manner, and at your own rate, you w ] started repairing radios and phonog My

¥ constructing more advanced muiti-tube radio circuits, and doing work like a friends were really surprised to_see me get

[ | Radio Te into the swing of it 8o quickly. The Trouble-

included in_ th “Edu-Kit'”®  cour f

are Weceiver, Transmitter, Code Oscillator, shooting Tester that comes with the Kit is
d Signal I.Jeetog circuits. These are not unprofes. really swell, and finds the trouble, if there
10 eircuits, constructed by means of is any to be found.'
plus, the new method of radio construc-
operates on your reguiar AC or DC house

signal Tracer, Squ. Wave Generator
81 rd’’ ex ts, b
1l

onal
rofessional w
on known as *

current.

Choose From These Popular
You will receive all pal and instructions necessary to build different radio and elec-
tronics circuits, each gu. teed to opera ur Kits contain tubes, tube sockets, var "Edu-Kit" Models
able, efectrolytic, mica, ceramic and paper dielectric condensers, resistors, t co

ns

strip
h tubing, truction Manu hook-up wire, solder,

e rectifiers, 0 0 , @ . .
in addition, you rec ) including Printed Circuit chassis, #10A: 10 Circuits $14.95
special tube socl ets, hardware and instructions I eive a useful set of tools, a

rofessional ‘eé:ctv.-(ctwol?englg 5 cl;‘d |a ‘tel e na;me Radio ::r‘\:’ Ecl'ee onics

* u-Ki also inc es e instructions an e rogressive e . H H

in addition to F.C.C.-type Questions and Answers for Radio A eur License training. #15A‘ 15 Circuits 519.95
will uslw rltclen‘re ‘lenonl”l_o; servic th ti A I u‘gv 't a R UL Y
ve Signal Injector, a Hig e an ook. You receive Membership in - o . .
Radi0-T ub, F of Certificate of Merit and Discount Privileges. #16A: 16 Circuits (includes Printed Cir-
You receive ail parts, tools instructions, etc, Everything is yours to keep. cui’ry) $22 95

#20A: 20 Circuits (includes Printed Cir-
N 0 ' cuitry and 4 Advanced Circuits) $26.95
a

e Si | Tracer and the Progres-

IN RADIO AND ELECTRONIGS

ORDER DIRECT FROM AD .. .. USE COUPON ON NEXT PAGE

RECEIVE FREE BONUS RESISTOR AND CONDENSER KITS




TECHNICIAN foronly #1423

THE NEW IMPROVED DELUXE

Progressive _
Radio “Edu-Kit”

IS now ready

NOW INCLUDES
% 12 RECEIVERS
% 3 TRANSMITTERS
* SQ. WAVE GENERATOR
% AMPLIFIER
*
*
*

only

14y

SCHOOL INQUIRIES INVITED

PRACTICAL
HOME

RADIO
COURSE

o SO \
TRAINING ELECTRONICS
TECHNICIANS SINCE 1944

« SET OF TooLS
SOLDERING IRON
ELECTRONICS TESTER

SIGNAL TRACER
SIGNAL INJECTOR
CODE OSCILLATOR

Unconditional Money-Back Guarantee

The Progressive Radio ‘‘Edu-Kit'* has been sold to many thou-
sands of individuals, schools and organizations, pubiic and private,
throughout the worid. It is r ized inter ily as the ideat
radio course,

By popuiar demand, the Progressive Radio “Edu-Kit'’® is now
avaiiable in Spanish as well as English.

It is understood and agreed that sbouid the Progressive Radio
“Edu-Kit” be returned to Progressive **Edu-Kits'’' Inc. for any rea-

son whatever, the purchase price will be refunded in full, without
quibble or question, and without delay.

The high recognition which Progressive ‘‘Edu-Kits" Inc. has
earned through its many years of serrice to the public is due to
its unconditional insistence upon the maintenance of perfect engi-
neering, the highest instructional standards, and 100 % adherence
to its Unconditional Money-Back Guarantee. As a result, we do not

thr

have a single di

the entire worid.

T EEEE

* PLIERS-CUTTERS

ALIGNMENT TooL

WRENCH SET

VALUABLE DISCOUNT CARD
CERTIFICATE OF MERIT

TESTER INSTRUCTION MANUAL
HIGH FIDELITY GUIDE + QUIZZES
TELEVISION BOOK « RADIO
TRCUBLE-SHOOTING BOOK
MEMBERSHIP IN RADIO-TV CLUB:
CONSULTATION SERVICE e« FCC
AMATEUR LICENSE TRAINING
PRINTED CIRCUITRY

@au Will Find That The ﬂ'za;a@idiae

Radia

“Edu-Kit" Js Perfect

® * * FOR anyone who wishes to learn more about radio construction, theory and servicing.

* * * FOR anyone who is looking for an

interesting hobby.

Please RUSH my Progressive Radio *'Edu-Kit'’ ta me.

FOR anyone who would like to
learn radio but does not have
time to attend regular schoo!
hours.

FOR anyone who wants to start
studying for a high-paying radio
job.

FOR anyone who wishes to start
in Television.

a
BE SURE TO INCLUDE all the FREE EXTRAS and BONUS RESISTOR and CON.
DENSER KITS.

MODEL desired. ............ Brice. ... iiinnnne

O Send “*Edu-Kit"* postpaid. ¢ enclose remmttance in full.
O Send **Edu-Kit'* C.0.D. 1 will pay postage.
G Send me FREE additional information describing *'Edu-Kits.’*

PROGRESSIVE "EDU-KITS" INC.

1186 Broadway, Dept. 512NN, Hewlett, N. Y.

WORTH $7.00 '

RADIO-TV EXPERIMENTER 7



Abraham Marcus, co-author of famous best-seller

“Elements of Radio” makes amazing offer!

REPAIR

(mv MY .. COURSE FREE

FOR 1 MONTH =

Mere [t is! The most amazing guarantee ever offered on any radio-TV
course anywhere! We'll send you Abraham Marcus’ course to use
FREE for one full month! If in that time you haven't actually made
Sl:)o ﬁxlng!ruion and TV sets, just return the books to us and pay
not a penny.
Why do we make this sensational offer? First. hecause these hooks are
e0 casy to use. They are written in the same clear, easy-to-understand
Janguage that made the author’s “'Elements of Radio’* a 1,000,000+
because these books get right to the point
. For example, once you master
you are ready for business—
to do service jobs in the Beid—jobs that account for over 807

a calls.

DON'T AIT! You risk nothing when you send the coupon below.
the books and pay for them unless you actually
make extra money fixing radios and TV sets. Even when you decide
10 keep them, vou pay on easy terms. Malil the coupon now.

Prentice-Hall, Inc., Dept. 5747-A1
f Englewood Cliffs, New Jersey

Please send me Abraham Marcus’ TV &
l (3 volumes) for 10 days FREE examination.
will either return it

RADIO_REPATR COURSE
Within 10 days 1
and owe nothing. or send my first payment
I of £5.80, plus a few cents

postage. Then, after [ have used the l
course for a FULL MONTH, if I am not satisfied 1 may return it
and you will refund my first payment. Or 1 will keep the course
and me vou two more payments of $5.60 a month for twol
months, $5.25 less than if books were bought individually, l

Name ...c.ceovovonss
l AdATESS - . ¢ .oonsecocssanns

City .
"------------------

“If you haven't earned at least $100 in spare
time during that period you pay not a cent.”

WHAT YOU GET IN THESE
3 GIANT VOLUMES

ELEMENTS OF TELEVISION
SERVICING., Analyzes and illus-
trates more TV defects than any
other book, and provides complete
step-by-step procedure for correct-
ing each. You can actually SEE what to do by looking at
the pictures, Reveals for the first time all details, theory
and servicing procedures for the RCA 28-tube color tele-
vision receiver, the CBS-Columbia Model 205 color set, and
the Motorola 19-inch color receiver.

RADIO PROJECTS. Build your own receivers! Gives you
10 easy-to-follow projects, including crystal detector receiver
—diode detector receiver—regenerative receiver—audio-fre-
quency amplifier—tuned radio-frequency tuner—AC-DC su-
perheterodyne receiver—etc. i

RADIO SERVICING Theory and Practice. Here is everything
you need to know about radio repair, replacement, and re-
adjustment. Easy-to-understand, step-by-step self-training
handbook shows you how to locate and remedy defects
quickly. Covers TRF receivers; superheterodyne receivers,
short-wave, portable, automobile receivers, etc. Explains
how to use testing instruments, such as meter, vacuum-tube

BECOME A

HAM—

% HOW TO BECOME A RADIO AMATEUR

% THE RADIO AMATEUR'S LICENSE MANUAL
% LEARNING THE RADIOTELEGRAPH CODE

% OPERATING AN AMATEUR RADIO STATION

Only $I .50 For All Four

Postpaid Booklets

All you need to know to get your ham license is con-
tained in these four booklets, written by amateurs,
for amateurs, and published by the amateurs’ own
organization. Easy to understand, yet thorough, these
ARRL publications are truly your GATEWAY TO0
AMATEUR RADIO.

AMERICAN RADIO RELAY LEAGUE, Inc.

West Hartford 7, Connecticut
.‘------------------‘

Name...veeeeveeeans

D oStreet. . vv e eenrrecereseeasooocasssssassasne

1 Cityoveeeoooaocsnarsanasaeeses s State . o....
RTES2
h-----------------‘

voltmeters, tube checkers, etc., etc.
TRANSISTOR
IGNITION

now available as a

2 oiooe - KIT

Why pay more for less?

YOU can have ALL the FUTURISTIC ADVANTAGES of TRAN-
SISTOR ELECTRONIC IGNITION NOW at LOWEST COST by
assembling this TESTED KIT yourself. COMPLETE set of |
parts to build WARD circuit in Februa Science and Me-
chanics. Includes 2 POWER TRANSISTORS, 2 1-watt
ZENER DIODES, FINNED aluminum HEAT SINK. High-ratio
COIL, TRANSFIRE DECAL, ballast, leads, and all hardware.
EVERYTHING needed for a PROFESSIONAL JOB! Makes a
$70 Conversion at HALF the cost.

TKX-2 with 250:1 coil. 30kv output. ........ $34.98

TSKX-2 with 400:1 coil. 40kv output. ........ $39.95

TKX-1 1 transistor with 400: 1 coil 30kv. ...
Above kits wired and plastic potted—add $18.
Nezntive-grzour&d only. Point insulation kit for positive-

.5

ground— pp.
TX280 heavy duty Coil 250:1 (3 lbs)........$9.95
T400 High-efficiency Coil 400:1 (3 lbs.)..... $14.9%

Ready-to-install Conversions

You can also get TOP MILEAGE, HIGHEST PERFORMANCE,

LONG POINT AND PLUG LIFE, IMPROVED STARTING with

one of our wired TRANSFIRE systems. These include HER-

{\‘lESTT[CALLY SEALED AMPLIFIER, 400:1 COIL, and BAL-
AST.

Mode! T 6 or12v, Negalivo-zn/)und 30kv, ..$39.95
Model T2 Two-transistormodel T........... $44.95
Model TS Special 40kv Negative-ground. ... . $59.95
Model TS2 Two-Transistor Model TS......... $49.95
Model TP 30kv (6 or 12 v. Pnsili\'e-zround.} $54.95
Model TPS 40kv | DIRECT INSTALLATION. $69.95

Marine and other models available too. Custom Designs.
Full line of parts at LOWEST PRICES. Free lists. Dealer
Opportunities.

Specify car, voltage, and grounding when ordering. Cash
orders over $30 prepaid. $5 deposit COD’s.

PALMER ELECTRONICS LABORATORIES, INC.
CARLISLE 29, MASS. AL 6-2626
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w repare for GOOD -
JOB OPPORTUNITIES IN
ELECTRONICS Faster —with

1. METER - Transistorized, Portable, AS-0C Multimeter !
2. SCOPE - 5iinch New Streamlined Commercial-Type Oscilloscope 3

3. ELECTR O-LAB* — For 3-Dimensian Circuit Building

To help you get ready F-A-S-T-E-R . . and THORGUGHLY . . . for good-paying jeb opportuni- 3
ties in the fast growing Efectronics field, DeVry Technical Institute now presents the new-
est and finest training advantages in its over 30 years of experience. Now . .. AT HOME. . . .
in your spare time, you prepare with' “industry-type” home faboratory equipment. To
provide real PRACTICAL EXPERIENCE, you build a quality Transistorized Meter and a 5-inch
industrial-type Oscilloscope . ... work with small, 3-dimensional circuits on DeVry's new
Design Console . . . use highly jnstructive home training movies . . . and follow up-to-date

lessons with many time-saving:fold-out diagram sheets.

Little wonder DeVry men quality for such fine opportunities in Space-Missde Electronics,
Automation, Computer Work, Radio-TV, Industrial Controls, and other fields.

You learn PRACTICAL techniques important in taday's Space Age industry, because you
build many compact circuits with‘the streamlined Electro-Lab, using exclusive solderless
“modular connectors.” You perform over 300 construction and test procedures in all! Your
self-built test equipment has function-grouped controls, meter scales color-keyed to the
panel markings—much like instruments used on today’s jobs. What's so important, the

home laboratory and the test equipment are YOURS TO KEEP!

JNDUSTRY NEEDS
TRAINED MEN

Through this remarkable 3-way method,
DeVry Tech has helped thousands of am-
bitious mea prepare for good jobs or their
own profitable full-time or part-time sery-
ice shops. it is the newest in a long
series of PRACTICAL training aids that
we have pioneered and developed in more
than three decades of experience. Sound
Interesting? Then see how Devry Tech
may help YOU. Mail the coupon today,

MPLOYMENT SERV cp

is ready to help you get starfed. There 1s no extra charge—ever—for this aid,
ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL

DeVRY

CHICAGO © TORONTO

RADIO-TV EXPERIMENTER

From RADIO to SPACE-
MISSILE ELECTRONICS

DeVry's training goes all the way from
radio repair . . . to space-missile elec-
trenics. That's the range of subjects cov-
ered in its programs AT HOME or in its
well-equipped training centers in Chi-
cago and Toronto. You learn up-to-date
techniques, working with new e?uiw
ment, modern texts, movies—one of to-
day's finest combinations of training
equipment geared for RESULTS!

When you cemplete the program,
Devry's efficient Employmeat Service

TECHNICAL
INSTITUTE

' )MoreBig Training Adv

ages

s P o

o o
e, i -

CIRCUITS TO BUILD
AT HOME!

S

DESIGN

® Tradematk ®

‘MAIL COUPON FOR FREE FACTS

DEVRY TECHNICAL INSTITUTE 282
4141 Beimont Ave., Chicago 41, lil., Dept. RTE.1.T
Plesse give me your two free booklets, “Pocket Guide to Real
Earnings’” and “Electronics in Space Travel’; also include details
on how to prepare for a career in Electron:«ce. | am interested in
the ‘following opportunity fields (check ome or more)
Space & Missile Electronics Canmmasaicatisns
Television and Radio Canmputers
Microwaves Boadcasting
Radar lpdustrial Electroaics
Automation Electronics

Age .
Apte

Name — —
PLEASE PRINT

Adgres

Zone__ State
O Check here If you face military service.

Canadian residents: Write DeVry Tech of €anada, Lid.
970 Lawrence Avenue West, Toranto 19, Ontario

R ITH TRANSISTORIZED
% METER . . . PLUS NEW “MODULAR
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Heavy Duty
Soldering Kit

Features a professional DUAL
HEAT gun. Two trigger positions
let you switch instantly to low
240-watt or high 325-watt heat to
suit the job. By using high heat
only when necessary, you prolong
tip life. Heat and spotlight come
on instantly when trigger is pulled.
Included: Soldering tip. Smooth-
ing tip. Cutting tip. Tip-changing
wrench. Solder. Instructions. Plus
break-proof plastic case which can
be used as a lunch, fishing tackle

or tool box. Model D-550PK.

WELLER

RCA 6032 IMAGE-CONVERTER TUBE
Combined with suitable op-
tical systems, this 3-elec-
trode tube permits viewing
of scene with infrared radia-
tion. Scene to be viewed is
imaged by optical objective

B upon semi-transparent photo-
¥ cathode. Spectral resp., S-1;
§ good response up to about
1200A. Max. ratings, abso-
lute, grid #2, 20,000VDC or
peak AC, grid #1,2700. $9.95 ppd.

NT-6 WILLARD 6-VOLT STORAGE BATTERY
Rated 2.4 amp hr.
Approx. dimensions:
31%” 1. x 13”7 w. x
23" h. Weight: 1
Ib. 3 oz. (plastic
case) Dry-charged.

$2.50

POTTER & BRUMFIELD RELAY
#SM5LS SPDT
8,000 ohm !14,”
dia. x 11U
long. Approx.
weight 1 o0z. Hermetically sealed.
Standard 7-pin minfature base. $2.00

MINOR SWITCH
25, 10-position, 3-pole with
nA stopper coil and reset coil
6-12 volts D.C. off-normal
non-bridging wiper ap-
prox. dimensions: 4” long
x 4%” high x 1%"” wide,

SIGMA EXTRA-SENSITIVE PRECISION RELAY—SERIES 5F

ELECTRONIC SURPLUS BARGAINS

SAVE UP T0 90%

NICKEL CAOMIUM BATTERY 1.2 VOLTS
Rechargeable thousands of
times. Alkaline storage battery

ol sintered-plate. Flat voltage
curve during discharge. Wi/l
hold charge for long period of
time. High discharge rate up to
50 amps. Spill-proof, may be
used in any position. Approx.

6-ampere-hour capacity. Dimensions:
6” high; 2” wide; %" thick. Approx.
wt.: 6 oz. Uses potassium hydroxide
{309 Electrolite). S

Extremely precise, rugged
DC general-purpose sensitive
relay. Balanced armature,
single-pole,  double-throw.
Suitable for wide range of
adjustments. Dimensions:
1%”x1%."x1114,” high. Welght
5F-10,000S: 10,000 coil ohms.
Operates 1.0 ma D

5F-16, 000-S: 16,000 coll ohms.
Operates 0.5 ma DC

POWER TRANSFORMER
Output: 12, 24, 36 volts. In-
put: 100 volts, 60 eycles,
single-phase. Wiil handle 2%
amps. Steel case is hermeti-
cally sealed. 31"x23,"x41%"
Wt.: 34 pounds.

$2.95

weight : 1 1b.

10

$9.95

DIRECT-READING MAGNETIC COMPASS

For quick, easy soldering
and scores of household repairs

GENERAL
PURPOSE

ELECTRIC CORP. EASTON, PA.

SILICON RECTIFIERS

All rectifiers listed at maxlnium peak in-
verse voltage rat
ings: approximate GE&
forward voltage H
drop, 1.5 volts.

100 rolts
200 volts
300 volts

400 volts
100 volts
210 volts
300 volts
400 volts
100 volts

=)

cravaer

amp,
amp,
amp.
amp,
amp.
amp.
amp.
amp.
amp.
amp.
amp.
amp.
amp.
amp.
amp.
amp.
amp.
amp.
amp.
amp.

o2

et e

200 volts
300 volts
100 volts
200 volts
50 volts
100 volts
100 volts
200 volts
300 volts
50 volts
100 volts |

INO5VT
IN1474

X-BAND POWER LEVEL TEST SET, T5-36/AP

G e Brand new, in original
By
o 6
(N

Q.

>

Full-floating eard. compensating
magnets, and dial lght avail, in
8- or 12 bulb. Luminous dial
Mfgd. hy Bendix-Pioneer. 34" x
3%”7 x 3%”. 1% lbs.  $8.50 post-
paid.

packing, with accesso-

ries. Measures 10 to 30
All prices FOB Pasudena unless
otherwise noted. No COD’s.

C& H SALES CO.

$14.95
2176 E. Colorado St., Pasadena, Calif.
MUrray 1-7393



Model 161 UTILITY TESTER®

FOR REPAIRING ALL
ELECTRICAL APPLIANCES
MOTORS - AUTOMOBILES - TV TUBES

As an electrical trouble shooter the Model 161:

Ne

o Will test Toasters, lrons, Broilers, (Both 110 Volt and 220 Volt
Heating Pads, Clocks, Fans, Vac- lines).
vum Cleaners, Refrigerators, o Will e current
Lamps, Fluorescents, Switches, tion (amperes) while the app i-
Thermostats, etc. ance under test is in oeemnon
e Will test all TV tubes (including ® '““j'.”""“. ) S "..“'
—_—— e — r g resistance range which
picture tubes) for open filaments. will all resi come
and burned out tubes. morly used in electrical appli-
® Measures A.C. and D.C. Voltages, ances, motors, etc.

As an Automotive Tester the Model 161 will test:

® Both 6 Volt and 12 Volt Storage Batteries ® Generators ® Starters ®
Distributors @ Ignition Coils ® Regulators ® Relays ® Circuit Breakers
® Cigarette Lighters @ Stop Lights ® Condensers ® Directional! Signal Sys-
tems ® All Lamps and Bulbs ® Fuses ® Heating Systems ® Horns ® Also
will locate poor grounds, breaks in wiring, poor connections, etc.

IT'S SO EASY 1! !

speme . INCLUDED FREE!!
| Al “\' This 56-page-book~practically a
PESTE condensed course in electricity.
Learn by doing.
Just read the following pcrhal list

With tester's cord in outlet, cur-
rent consumption of appliance is
tead direct on meter when line

cord s connected to receplacle on Simply insert tube in appropriate
panel. This typicai fron takes 7 socket then foliow procedure as ouf. of contents:
amperes Good)A § lined 1n our manual. ¢ What is electrlclty? o Stmplified

version ol Ohms w o What i3

charts o How to measure volt-

age, current, resi{stance and
leakage o How to test lll electrical and
motors using a tr

Control circults of most furnaces
use 24 volts obtained from step-
down transformer Here's how to
check room thermostat to see if
wires to It are live.

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

anll electric fan motor l)ndlcua the trouble.

50 ohms (normal resista

o How to trace tzouble in the electrical eircuits and
parts in automob:les and trucks.

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

Test Generators Test Storage Battertes Test Circutt Breakers foods. OAMY . ounvveennnn,
READ THIS!? READ THIS!? READ THIS!

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

SEND NO MONEY WITH ORDER
PAY POSTMAN NOTHING ON DELIVERY

Try it for 10 days before you ©~ — _ ~— ~ ~— ~——TTTTTTTTTT= -————_—_--1

] ACCURATE INSTRUMENT CO., |
buy. If completely satisfied then j  Dept. D-230, 911 Faile St., Now Yorl( 59, N.Y. I
send $5.00 and pay the balance ] Please rush me c:no Model 161, 'lfss;amfoﬂoryhl cgr|oo to lpcy $5. 0? :;2"‘5'8 [
10 da d balance at rate o per month until total price
at '.he rate of ss"oo per month 1 (plus ::n:ﬁ P. Pﬂ and :ud:ﬂ charge) is paid. luf not sa'u?o:'or‘;, | may {
until the total price of $22.50 |  return for cancellation of account. |
(plus small P.P. and budget : s i
charge) is paid. If not completely 0 oo |
satisfied, return to us, no ex- | |
planation necessary. City Zons ot J

RADIO-TV EXPERIMENTER 1



AS YOU
LEARN'®

NG KITS INCLUDED!

ter, Osclllato signal
Oscilloscape. Si Gen-
erator. Electronic Tlme: Re-
wenerative Nadie. 277 1 ot
und ¥ Vi c

t 3 1o for

cquipment sen

3 FREE BOOKS. No obll
P = o o e = e - —
CHRISTY TRADES SCHOOL, Dept. T-611
3214 W. Lawrence Ave., Chicago 25
Send me 3 Free Books and 8 fal Form for PAYING LATER
from EARNINGS MADE WHILE LFARNING

NAME Age

ADDRESS ......cccocvreonsancsnnas

Fn ) ™ GIANT NEW 1963
jj kL CATALOG

|~ = 1963

ABYL CATNLOE
an

B s apminl €0

URSTEIN-APPLEBEE CO.|

Rush me FREE 1963 B-A Cotalog.

R Name

FREE l Address

| City....

12

Senp \WKIIOAN 1012 McGee St., Kansas City 6, Mo.

\for

new
' ideas?

., watt output.

12 WATT
TRANSISTOR AMPLIFIER

fﬁq;’G?Ei

A beautifully engineered 12 watt Transistor Amplifier for
music systems, public address, paging, and many other
usas. Complete with husky A.C. power supply. Uses two
power transistors with thermister bias protection. Input
impedance—16 ohms, ouput impedance—200 ohms. Line to
feed any desired number of speakers at remote points if
desired. Two volts across 16 ochm input drives to full 12
Room for additionol stages if desired to
increase gain  These amplifiers built to run continuous
duty. Chassis 9Va”L x 234"W x 478" high. New, original
manufacturer packing. Shipping weight, 12 lbs.

TRANSISTOR BROADCASTER

A unique 2 Transistor Phono Oscillator
which plays thru any broadcast band.
Radio will operate mike or phono pickup.
Originally designed to add Stereo to regu-
lar hm%';?éml szsﬁsm cg\ltjﬂ pricd at $16.75
each. JAL CLOSE-OUT

PRICE ONLY 2 .each $2‘50

FREE CATALOG

WRITE FOR YOUR COPY OF BIG ELECTRONIC
PARTS BARGAINS. MAILED ANYWHERE IN U.S.A.

Each
Plus
Postage

CAPITOL COMMODITIES CO. INC.

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

Hunting

¥,

you'll find you are in for tempting big re-
ports on all the worthwhile new mobile homes
and travel trailers—colorful “camera tours'
through America’s most exciting parks—ex-
pert articles for your more enjoyable and
profitable mobile home living. For new sub-
scribers, mail the coupon below.

L) THE NEXT 10 ISSUES  $2.69

poemy  GEES RS SUNE SN SIS THRS NS GIN (U SN S PN S G

MOBILE HOME JOURNAL
505 PARK AVENUE NEW YORK 22, N.Y.
YES Enter my Introductory subscription at

the money-saving rate of only $2.69 for
the next 10 issues.

{0 Payment enclosed O BIlil me later

Name

(please print)
Address

City State

Outside USA and Canada, add $1

H620




SREAY THROUGH 10 RIGHER PA
# idbre

START NOW! Break through the Earning Barrier that stops
half-trained men. N.T.S. All-Phase’” training prepares you
at home in spare time — for a high-paying CAREER in Elec-
tronics — TV — Radio as a MASTER TECHNICIAN. One Master
Course at One Low Tuition trains you for unlimited opportuni-
ties in All Phases: Servicing, Communications, Preparation
F.C.C. license, Broadcasting, Manufacturing, Automation,
Radar and Micro-Waves, Missile and Rocket Projects.

AVERAGE INCOME

LOW INCOME

A more rewarding job . .

a secure

future a richer, fuller life can You ol wo’k on

be yours! As an N.T.5. MASTER actual iOb
TECHNICIAN you con go straight to .

the top in industry ...or in your PrOIQC'g

— 'Eu

SUCCEED IN MANY HIGH-PAYING
JOBS LIKE THESE...

» TV-Radio Sales, Service and Repair

* Profitable Business of Your Dwn

« Communications Technician~ F.C.C. License
« Hi-Fi, Stereo & Sound Recording Specialist

« Tv-Radio Broadcasting Operator

« Technician in Computers & Missiles

« Electronics Field Engineer

« Specialist in Microwaves & Servomechanisms
« Expert Trouble Shooter

» All-Phase Master Technician

NATIONAL %%, SCHOOLS

4000 $0. NGUEROA 3T,
Write Depl. RKK-13

103 ANGILES 37, CALI, . 3. &

\ 4R A
SRR (ﬁ“\

ACCREDITIO *INIII

ogen
LL home |~dy -:ho.l:

N.T.S. HOME TRAINING is
o Classroom Developed
© Lab-Studio Planned
o Shop-Tested
® Industry-Approved
® Specifically Designed
for Home Study

ND OBLIGATION!
NO SALESMAN WILL CALL

RADIO-TV EXPERIMENTER

bl Frec

own profitoble business.

19 BIG KITS

YOURS TO KEEP

N.T.S. Shop-Tested HOME TRAIN-
ING is Better, More Complete,
Lower Cost ... and it is your key
to the most fascinating, apportu-
nity-fllled industry today!

YOU LEARN QUICKLY AHD EASILY
THE N.T.S. SHOP-TESTED WAY

You get lessons, manuals, job praj-
ects, unlimited ccnsultation, gradu-
ate advisory service.

You build 6 Short Wave-Long Wave
Superhet Receiver, plus o lorge-
screen TV set fram the ground up,
with parts we send you ot no addi-

NATIONAL & SCHOOLS

WORALD-WIDE TRAINING SINCE 1905

COUPON
NOW

for

BOOK

and

ACTUAL
LESSON

i
H { M -ry

Free book
gives you all the facts

tional cost. You also get o Profes-
sional Multitester for your practical
job projects.

EARN AS YOU LEARN...

WE SHOW YOU HOwW!
Many students pay for entire tuitien
—and earn much more — with
spare time work they perform while
training. You can do the same ...
we show you haw.

SEND FOR INFORMATION NOW...
TGDAY!IT COSTS YOU HOTHING
TO INVESTIGATE.

0)

Moil Now To

National Technicol Schools, Dept. RKK:-13

4000 S. Figueroc St.,
Please rush FREE Electronics

TV-Radio “Opportunity’” Book and Actual
Lesson. No Salesman wil call.

Los Angeles 37, Calif.

State.

_Zone

[} Check here it inlerasted ON.Y in Resident Teainiag at Los Anged

§ VETERANS: Give date of discharge

13
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[ All 6 “Computer Basics” Volumes

LATEST SAMS BOOKS FOR

EVERYONE IN ELECTRONICS

M S EA
far =) k- Rt

£

USE THIS HANDY ORDER FORM

[] Servicing Electronic Organs. Describes typical circuits
for each section of the organ. Includes special
chapters on tuning, adjustment and accessories. Full
troubleshooting details. Order ORG-1, only . . .$4.95

] Having Fun with Transistors. Thirteen fun-filled, useful
construction projects using simple transistor cir-
cuits. Easy to build—wonderful variety of practical
projects and games. Order THF-1, only $2.50

Air Conditioning Installation & Maintenance. Describes
theory and operation of all types of air conditiovers;
central, room, auto—tells how to install, repair and
maintain. Order ACM-1, only $2.95

[) Sams PHOTOFACT Guide to TV Troubles. Causes of
more than 909, of TV troubles can be isolated in
minutes by following the procedures described in
this book; shows symptoms, analysis checks and
where to look for troubles. Order PFG-1, only . . $2.50

[T] Transistor Substitution Handhook. Shows over 13,600
direct substitutions; includes basing diagrams, polar-
ity indications and manufacturers for over 4000
transistor types. Order $SH-3, only $1.50

") Computer Basics: Solid-State Computer Circuils. Followup
to the famous Sams “Computer Basics” 5.volume
work. Describes latest use of semiconductors in
today’s computers. Order €$$.6, only .$4.95

$27.00

Amateur Radio Antenna Handbook. Telis how to select
the best antenna system for optimum performance.
Details theory, antenna design, construction and
application. Order AMA.1, only $2.95

[J How to Read Schematic Diagrams. RSD-1 $1.50
O Basic Electronics Series: Transistor Circuits. BET-1 2.95

[J 1962 Test Equipment Annual. TEA-2 1.50
[0 Modern Dictionary of Electronics. DIC-9 6.95
[J ABC's of Radiotelephony. ABT-1 1.95
O ABC's of Electronic Organs. ECO-1 1.95
[J ABC's of Synchros & Servos. ASE-1 1.95
[ Radio Receiver Servicing. RS.2 2.95
O Tube Substitution Handbook. TUB-4 1.50
[ 101 Ways to Use Your Oscilloscope, TEM-2 2.50

L FREE | Ask for the Sams Booklist, describing

* over 200 important books.

| Index to Photofact. world’s finest cir
FREE + cuitdata on 53,000 TV & radio models.

HOWARD W. SAMS & (0., INC.

Order from any Electronic Parts Distributor. or
mail to Howard W. Sams & Co., Inc., Dept. A-143
4300 W. 62nd St., Indianapolis 6, Ind.

Send books checked above. $
O Send FREE Booklist.

enclosed.

[0 Send Photofact Index

Name

Address

City Zone____State_

{N CANADA: A, C. Simmonds & Sons, Ltd:, Toronto 7

NEW-the
SCIENCE and

MECHANICS

10 foot King Size
Push-Pull
Steel Tape $2.75

Developed for making difficult upright and hori-
zontal measurements. Wide blade can be ex-
tended for easier, more accurate work. Chrome
plated die cast case. 3 inch tempered steel
blade has bonderized white enamel finish on
both sides. Blade marked in eighths and six-
teenths in large easy-to-read jet black. “Quick-
conversion” foot and inch markings on blade.
Self-adjusting end hook assures accurate inside
and outside measurements. EXTRA: free tape
holster complete with belt clip included. Only
$2.75 each. FULLY GUARANTEED

Science and Mechanics

PRODUCTS DIVISION
505 PARK AVE./NEW YORK 22, N. V.

Please send me King Size
Push-Pull SCIENCE and MECHAN-
ICS Tapes at $2.75 each. | am en.
closing full payment.

Name

(please print)
Address. -
City Zone State

Add 10% for Canadian and Foreign orders
H620




Pick the course for your career...

ASSREA U W WY L G D,

Electronics Technology

A comprehensive program
covering Automation, Com-
munications, Computers,
Industrial Controls, Tele-
vision, Transistors, and
preparation for a lIst
Class FCC License.

License

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

Electronic Communications

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

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

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

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

Cleveland Institute home study is far and away the
uickest, most economical way to prepare for the FCC
icense examination. And that’s why we can make this

exclusive statement:

The training programs described above will pre-
pare you for the FCC License specified. Should
you fail to pass the FCC examination after
completing the course, we will refund ail tuition
payments. You get an FCC License . . . or your
money back!

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

Cleveland Institute

ot ED
O

of Electronics

1776 E. 17th Street, Dept. EX:1
Cleveland 14, Ohio

NHSC

wO1AVN
-
Suncin

o
Youg 51

Accredited Member

RADIO-TV EXPERIMENTER

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

Mail Coupon TODAY For FREE Catalog

Cleveland Institute of Electronics
1776 E. 17tb St., Dept. EX-1 -
Clevelaod 14, Ohio

Plesse send FREE Career [nforma- :H.ow to Succeed
in Electronics

tion prepared to help me get-ahead in
.lw:.wwm—wwﬂ'#@y
L 1

Electronics, witbout further obligation.
CHECK AREA OF MOST
INTEREST—

[ First Class FCC License
O Etectronic Communications

D Electronics Technology

1
1
|
|
i
|
|
|
|
: O !adustrial Electronics
|
|
|
|
|
|
|
|
|

[0 Broadcast Eogineering a - -
other
Your present occupation__ p——
Name Age.
(please print)
Addreas. —— -
City__ ______ Zone___State EX-1
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ELECTRONIC KITS

O STEREG & MONO HI-FI O TEST INSTRUMENTS
O HAM GEAR D3 CITIZENS TRANSCEIVERS
O WALKIE-TALKIES O TRANSISTOR RADIO

e All easy-to-build — with complete,
step-by-step, beginner-tested
pictorial instructions

e All tremendously economical —
cost 50% less than comparable
wired units

o All professional quality —
uncompromisingly engineered

Send for

FREE

g :/Co%

CATALOG
o — = Mail coupon today— — — — =

EICO Electronic Instrument Co., Inc.
3300 Northern Blvd., L.I.C. 1, N.Y.

Please send FREE catalog and
name of neighborhood dealer.

Name -

Address.

City RTE-63a :

Zone State

ELECTRONICS IS
HIGHER INCOME! |

Prepare NOW ! 5ini\odos o

DEMAND FOR ELECTRONIC ENGINEERING TECH
NOLOGINTS EXCEEDS SUPPLY! Enroll with a natuwmnally
fl recognized leader in electronies education. ECPD Accreditod
Teohnwal Institute currscula in Electronie Engineening Tech
nulogy and Comimeraial Broadiast Technology. Compilite carcer
preparation for booming fields of ELECTRONICS—COMMU

NICATIONS — BROADCASTING — COMPUTER TECH
NOLOGY — COMPUTER PROGRAMMING. Collige level
nident and home-study coursees Coeducational. Up-to-dats
laboratoris feature 1BM. BENDIX and UNIVAC electronic
omputers and data provessing equipment, SEND COUPON
FOR COMPLETE CATALOG

ENSSSEEEANEEEEEEERENEEEEEEEREEEN
B coNTRAL TECHNICAL INSTITUTE 1680 Wyandotte, Kansas City 8, Mo, EX-13

Name. Age.

Address.

City. Zone. State.
CHECK INTERFST [] Resident [] Home Study

When Answering
Advertisements Say

You Saw It In
RADIO-TV EXPERIMENTER

FREE Catalog

+ OF THE WORLD’S FINEST
5'& ELECTRONIC GOV’T
SURPLUS BARGAINS

DC SUPPLIES

Operate from 1175 volis 60 eyele | are
complete with Transtormer, Reetitior,
Capacitor, Switeh, Line Cord, I'Hot
Light, Line Fuse, ote Indicated ratings
are tor load condition

Dual output 12/11 or 21/2%
VI @ b oamps. Niz

« x 134 N 17 Ihs
STh 2US 12/2VDhooy KIT
$20.00—Wired

of 'arts

(lll‘llll(ll 5 0 o
Oulnu( 12/14 YD @ 6 2
Wt: 15 Ibs.; STK

Parts ., . $14 00—\\|nd (mnplm o g .0

Outnut 'il'x LN TR T Rz o,

Wi 12 lhs \'I‘l\ :l‘.\‘ 21V

Parts 00 —\Wired Comble

Outnut l‘/H \I)( @ 1 N\, Sizel 575 Wi 12 dbs,;
STh 20N 12VICIA D KT ol arls |

$10.00 -Wired Complete . . . $14.95 MAIL COUPON

Address Dept. 20—Prices F.0. B.. Lima,
Ohio—25% Deposit on All C.0.D. Orders,. FOR CATALOG!

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

i :AIR RADIO SALES ) i
ept. 20—P. O. Box 1105—Lima, Ohio—U.S.A.

: NAME: ooiiiiiiienninieininnns !

| ADDRESS:

BooImy: o STATE: ooviiaan ]
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- STORIES

FORME“

A book of the most fantastic
stories, photos and illustra-
tions you've ever seen; at
least not since you used to
pass them along on typewrit-
ten pages back in the ‘“'good
old days”. Straight from the
rare originals with every de-
tail intact, every description
vivid! Your complete satis-
faction guaranteed!

=== « MIDGET & THE DUCHESS
* YOUNG LADY & HER DOG
o | WAS CAPTIVE TO SIX WOMEN
o DAY WITH TRAVELING SALES-

MAN and many others,

SENSATIONAL 198

BARGAIN PRICE
Rush cash, check or M.0. Sorry no COD's.

LIMITED EDITION
PRIVATE EDITIONS

MANY WITH
ARTIST
ILLUSTRATIONS

FABULOUS
PHOTOS
YOou'lL
NEVER
FORGET!

BOX 69856, DEPT. G-13 J

LOS ANGELES 69, CALIFORNIA




GET YOUR First Class Commercial

F.C.C. LICENSE IN 12 WEEKS!

Is the course proven?

A high percentage of our fulltime resident students
get their Ist class licenses within 12 weeks from the
time they start the course. Intensive FCC license
training is our specialty — not just a sideline.

Is the course complete?

The Grantham course covers all the required subject

matter completely. Even though it is planned prima-

rily to lead directly to a first class FCC license, it does
this by TEACHING you electronics.

Is the course “padded’”?

The streamlined Grantham course is designed spe-
cifically to prepare you to pass certain FCC exam-
inations. All of the instruction is presented with the
FCC examinations in mind. If your main objective
is an FCC license and a thorough understanding of
basic electronics, you want a course that is right to
the point — not a course which is “padded” to extend
the length of time you're in school. The study of
higher mathematics or receiver repair work is fine if
your plans for the future include them, but they are
not necessary to obtain an FCC license.

Is It a “coaching service”?

Some schools and individuals offer a * coaching
service” in FCC license preparation. The weakness
of the “coaching service™ method is that it presumes
the student already has a knowledge of technical
radio. On the other hand, the Grantham course
“begins at the beginning” and progresses in logical
order from one point to another. Every subject is
covered simply and in detail. The empbhasis is on
making thc subject easy to understand. With each
lesson, you receive an FCC type test so you can dis-
cover daily just which points you do not understand
and clear them up as you go along.

.....

T

FIRST CLASS
Waseres Mntressiopsace Cornfiootel

-

‘s ooy
e, Same ‘oaee sresaross i nase s Pest
( — e -
- —T YV PN

Is the school accredited?

Accreditation by the National Home Study Council
is your assurance of quality and high standards.
Grantham is accredited,

Is it a “memory course”?

No doubt you've heard rumors about “‘memory
courses” and “‘cram courses” offering “all the exact
FCC questions.” Ask anyone who has an FCC license
if the necessary materal can be memorized. Even if
you had the cxact exam questions and answers, it
would be much more difficult to memorize this
“meaningless” material than to learn to understand
the subject. Choose the school that teaches you to
thoroughly understand — choose Grantham School of
Electronics.

THE GRANTHAM FCC License Course in Com-
munications Electranics is available by COR-
RESPONDENCE or in RESIDENT classes,

For further details concerning F C.C. licenses and our training, send for our FREE booklet

Accredited by the National Home Study Council

Grantham Schools

Ave. 408 Marion Street 3123 Gdiham Road 921 19th Street, N.W.
Seattle 4, Wash. Kansas City 8, Mo. Washington 6, D.C.

(Phone: KO 7-7727) (Phone: MA 2-7227) (Phone JE 1-6320) (Phone: ST 3-3614)

FIRST CLASS F.C.C. LICENSE IN 12 WEEKS

Grantham resident schools are located in four major cities — classes in
F.C.C. ticense preparation are offered at all locations. New day classes begin
every three months, and new evening classes begin four times 3 year.

MAIL COUPON NOW —NO SALESMAN WILL CALL =3

RADIO-TV EXPERIMENTER

e {Mail in envelape or posts on postol card)
7 N Y
A
lﬁ\ﬁ:}\" Yo: GRANTHAM SCHOOL OF ELECTRONICS
.9~ NATIONAL HEADQUARTERS OFFICE

1505 N, Western Ave., Holiywoed 27, Calif,
Gentlemen:

Please send me your free booklet telling haw | can get my com-
mercial F.C.C. license quickly. | ynderstond there is no obligation
and no salesman will call,

Nome — Age

Address —="

City S —
1 am interesied in:
) Home Study, [ Resident Classes  E3A

Stolg———————
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CITIZENS BAND SALE!!!

D UTICA TRANSCEIVERS
(TOWN and COUNTRY MC-27) Reg. SIS7RL52

ST $119.95
[] FANON-MASCO “WALKIE TALKIES"

9-transistor Deluxe Units with all ac- b3

cessories, 2 for 856.99....‘7 .......... SALE 28-99
GIANT BASE STATION VALUE ! ! !

[ €OMMAND 3-ELEMENT BEAM (Super I11)

PLUS CDR ANTENNA ROTATOR
PLUS 100 ft. ROTOR CABLE

$50.00 Value. .. ........oooiiiinnnn SALE‘34-98

D JAMES KNIGHTS CB CRYSTALS ’1 99
(Specity make, model and channel).......... SALE .

D COMMAND GP-1 GROUND PLANE ANTENNA, ’8 99
Solid Alum. radials, heavy duty. Reg. $16...SALE a

D COMMAND CB SILENCER KIT—Model SN-.3
(15-pc. mobile noise suppression kit: contains tune.

able generator suppressor, spark plug and distributor 54 99
suppressors, gen, cond. feed-thrus).......... SALE o
COMMAND 3X LIMITER KIT $

3 FILTERS (HI-PASS, LO-PASS, LINE)..SALE 3.99
COMMAND CONTACT It Rog{. $12 $
1027 Whip + Soring + Body Mount... . .... saLe %6.89

SAVE ON ULTRA-LO-LOSS FOAM COAX CABLENI
50 ft.—RG58u Coax Cable .......... SALE $2.49
100 ft.—RGS58u Coax Cab
50 ft.—RG8u Coax Cab E
100 ft.—RG8u Coax Cable .......... SALE $8.99

Check items wanted. Return ad or order with check or money
order. Include postage, excess refunded. SOc service charge on
orders under $5.00. Beams and 102" whips shipped Railway
Express. 509, deposit on C.0.D.'s

O CB DEALERS: Write for Quantity Prices!

GROVE ELECTRONIC SUPPLY COMPANY

4109 W. Belmont Avenue, Chicago 41, lilinols

Ph. AV 3-6160

OB Rush items checked

O Send FREE catalog of giant CB Values

Addressg
City ooovveeccrocsveneonns

3

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

NAME
ADDRESS
arY ZONE_STATE

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

OLSON ELECTRONICS

INCORPORATED

528 S. Forge Street Akron 8, Ohio

18

ON SALE NOW!

at most newsstands

S0l Wver che Prax Eve Tond
Boui far dwery Bame

WOODWORKER S
NCYCLOPEDIA

Mo b Wark with Cavubar Saw Blades
Chamerg the Bight Glees

B e Con o el b Camsgians. Trors
[T Ta— — -

Woodworkers Encyclopedia—618

A must guide for every handyman working with wood.
Over 42 heavily illustrated and detailed articles show you
how to work with various kinds of woods to achieve pro-
fessional results, with special sections devoted to the use
of many types of tools as they apply to specific projects.
Accurate and easy to follow how-to-do-it instructions for
scores of different operations in the workshop. A few of
the informative articles you'll enjoy reading and actually
doing are:

e Radial-Arm Saw Savy o Glues for Homecrafters

o Safety Sticks for Your o Carving Wood Kitchenware

R gl';f: T"; slarwre I ® Mini-Turning on the Lathe

. Mods'n"n *Ilulﬂ- urpose ® Sewjnz Machine Jigsaw
Workbench Projects .

e Tricky Methods of o Do Your Picture Framing
Decorating Plywood at Home

Home Built Power Tools—619

A real money saving how to handbook that gives the home
craftsman step-by-step instructions for making power tools
from salvage, surplus and/or inexpensive items found around
his workshop or in the supply store. Each project is illus-
trated with complete and accurate diagrams. A materials list
is also provided to help you reduce building time and en-
sure a finished tool that will meet with all your require-
ments. A few of the power tool projects featured in this
handbook are:

e Making Shaped Cutters o Portable Air Compressor
from Steel e Speed Reducer for Bigger

e Shop Bench Spot Welder Boring

e Handy Cement Mixer o Slitting Saw Arbor

e Power Filing and Saber e Portable Drill Doubles as
Sawing Machine Multi-Purpose Too!

e Switches to Lock Power e Build Your Own Belt
Tools Sander

Pick up a copy at your newsstand or send $1.00 to
include postage and handling with coupon below

[ —— — =

SCIENCE AND MECHANICS MAGAZINE
Handbook Division, 505 Park Avenue
New York 22, New York

| |
: 1
|

| Enclosed [ S to include postage and handling. |
| Please send books circled below, 1
| 618 819 |
' NMAME coco00000000009999320009gas609 Crecssssssssssesssarne l
| (PLEASE PRINT) |
: ADDRESS ....ecrveereneneennn e {
| cirr...... tevevveeseeneees ZONE...... STATE.....ceuenn. |
-

e e — ———— e ——




The Same School That Originated The RTS BUSINESS PLAN

oW a speciaL COMPAGT course
COVERING ALL THREE PHASES OF

EEGHRUNIGES

BASIC e« INTERMEDIATE « ADVANCED
DESIGNED FOR THE BUSY MAN OF TODAY

The Entire Course Is Made

Up Of The Following: This is MODERN training for the MODERN man. You'll find no “herse and
- 35 LESSONS COVERING BASIC buggy" methods here. Every page of this streamlined course is dewotec
AND INTERMEDIATE ELECTRONICS to important Elecirohics principles and practical projects. You'll be
. 9 EQUIPMENT KITS COMPLETE amazed how fast you grasp Basic Electronics the RTS way. TS has

WITH TUBES AND BATTERIES combined modern THEORY and PRACTICE to make this the finest train-

« SOLDERING IRON ing program of its kind available!

. 25 LESSONS COVERING THESE SATISFIES NOVICE, TECHNICIAN OR HOBBY!ST

ADVANCED ELECTRONIC SUBJECTS: Whether you're new to Elecironics or an did “pro," chances a'e you'l
: find this to be the ideal course for you. The novice will appreciate the

Thyratron Tubes - Semiconductors © completeness of the training. It starts with the most basic considzrations.
Electronic Symbols and Drawings - covering each important point thoroughly, yet concisely. The technician
Voltage-Regulators - Electronic- will enjoy the practical review of fundamentals and profit from th2 25
Timers « Controf Systems - X-Rays advanced subjects covered.

Photoelectric Devices - Dielectric RTS GIVES YOU “TOP MILEASE" FOR YOUR TRAINING DOLLAR

Heating - Geiger Counters - Pulse The price quoted below buys EVERYTHING — there are no extras ta pay
Circuitry - Clippers and Limiters - for, RTS has gone “all out” to give you the best training valse in America.
Multivibrators - Electronic Counters < Why pay hundreds of doflars for training such as we offer when ic's avail
Radar - Magnetic Amplifiers - Analog- able for this' LOW PRICE? If you can find a better training ba-gait. ..

Computers - DC Amplifiers - Digital BUY IT!

Computers - Storage Systems - Input CAN BE COMPLETED IN MONTHS INSTEAD OF YEARS
and Output Devices - Servomechanisms - Some students will complete this course with “Jet-Like" speed bui we

Tpiassetechig allow up to two years if your circumstances require it. You study at your
* 60 EXAMINATIONS own rate. You are ENCOURAGED but not pushed. You'll find the lessons
+ UNLIMITED CONSULTATION SERVICE professionally written  LET US SEND YOU ONE OF THESE LESSONS
« KIT MANUALS ALONG WITH YOUR CAREER® BOOKLET SO YOU CAN SEE FCR YQURSELF.
- DIPLOMA UPON GRADUATION NO OBLIGATION!

AND MUCH MORE... * TERMS ALSO AVAILA3LE
¢ R AS LITTLE AS

g Mormabitis: » Tast s $500 pown 500 PER MONTH

The Association of

oo Sy S = SAVE TIME — SEND
Relabilty, Integrity ang = £ 5 $5.00 WITH COUPON
ey i o "\ YOUR FIRST LESSONS AND
KIT WILL BE RUSHED TO YO!
THE SAME DAY THEY ARE RECEIVED!

RTS ELECTRONICS DIVISION pepr RTE 3

% €15 . ROSECAANS AVENUE  LDS ANGELES 59, CALIFORNIA
RYS ELECTRONICS DIVISIONY Rush me full :nformation by return mail. (Pleasc Print)
845 E. ROSECRANS AVENUE g
LOS ANGELES 59, CALIFORNIA \“\ SALESMAN
Est. 1922 : WiLL

Name _ ——— Age _
Address

City - Zane State

[ ] ENROLL ME NOW SEND MORE FACTS

RADIO-TV EXPFRIMENTER 18



New Ram Jet Engine Burns Gasoline!

Powerful continuous
thrust for mndels:
houts, cars, planes,
No moving parts,
Kasy to start. RRuns on gas. About 6-in. long. Com-
plete. Only. . . .........

$1.50

Johnson Smith Company, Dept. 230, Detroit 7, Michigan

Powerful Electric Generator
Cost U. S. Gov't $20.00! While They Last $3.95—HBrand New!
Generates Up To 100 Voits.

Use to generate electricity, ,_-"
to ring bells, light up lLights,
1cal battery, deliver b e

asam

territic electric shock as joke,
many electrical experiments,
classroom uses, etc. Hand crank or gear
wheel drive. Made by leading olectrical
companies.  PPowerful almco magnets (alune
worth more than total cost). Ready for use.
Postpaid $3.98.

Underwater Electronic Detector
Gouv't Surplus. Cost $200.00; Special $7.95,
Biand new. Use as detector or use parts for
othier devices such as milke, plek.up, ete. Wt. 30 tbs. F.O.B.

Delmit'. }(‘)nly ...................................... 57-95

ohnson Smith Company, Dept. 230. Detroit 7, Michigan

Surplus
Special

2 for

Sun Battery & Photocell 55

Brand new. Save 300%. CGenuine famous hrand
seienium welf.generating electrie cell.  Converts light
Into eleetric current.  Use for experiments, tricks, op-
erate radios el. devices, open doors, counting & tim-
ing, amusement & t 1tems, traffic control, alarms, ete.
U:e individually or in series for added power., Special
offe: to NEW CUSTOMERS. 2 Photocells & new catalog
of 2500 unouvelties, gadgets, funmakers for only $1.00.

Johnson Smith & Co. Dept. 230 Detroit 7, Michigan

Hypnotize Fast with Hypno-Matic

Amazing Hypno.Matic invention only $1.00. Eye-
catching hypnotic device operates on rotaling
spiral vortex princlple that gailns & holds atten-
tion for QUICK HYPNOTIC TRANCE. Easily cun-
cealed §n vocket or hand. Contirol people during
spell & afterwards. too! With 2 books on hypno-
tism: s & dangers, post-hyphnotic control, self-
hypno! for correcting bad habits easier
learning, entertaining stunts, etc. Money back
if not 100C, pleased, Complete Only $1.00
Postpaid,

Johnson Smith & Co., Dept. 230
__ Detroit 7, Michigan

POWERFUL NEW INVENTION, ONLY 2" LONG
SHOOTS THRU 100 .
PAGES-THISBOOK!

‘B-B SHOT’: -
L)
MAKE THIS TEST . . . Load your

‘BB Shot’ and fire against this magazine. Notice that it drives
BB's through more than 100 pages. Though only 2” long x 17
in diameter, this pocket-size device has amazing power and
accuracy. Use it for targets, pests and hunting. Scientifically
designed for high power, operating ease and safety.
fREE[ Get the ‘BB Shot' now—we'll Include an extra Velocity
+ Cone and FREE Target, BB's and Automatic BB Dis-
enser . . . all for only $1.98 ppd. 3 for $5.00 ppd. Money
ack Guarantee. Not sold to N. Y. C. residents or minors.

MONEY-BACK

GUARANTEE

SIX TRANSISTOR RECEIVER KIT |

Critical resistors, condensers and transistors are
pre-mounted. Oscillator and IF cans come factory
aligned so no equipment is needed for alignment.
Powerful !4, watt output. Circuit is designed for
long-life battery operation. Comes complete with
9 volt battery. earphone and leather carrying case.
Schematic and parts layout diagram included.
Only $18.95 postpaid. Send check or money order,

NIPPON OVERSEAS 1163 BROAOWAY

NEW YORK 1, N. Y

TV REPAIR BOOKLET—FREE

To Prospective Customers for Tubes and Parts
«“professional TV-Radio Servicing for Everyone'
Reveals tricks of the trade, Shows how anyone
can quickly diagnose any trouble—professionally,
easily, accurately. No hit or miss, no guess work.
Booklet is yours for the asking. No strings at-
tached, no gimmicks.

CENTURY ELECTRONICS, Dept. RT-1
P. 0. Box 327 Hicksville, L. )., N. Y,

LEARN ELECTRONICS
with a TEACHING MACHINE

You learn easily and quickly. step by step. nt home, at
your own pace. Teaching Machines aund Prugrumed Learning
are the most impurtant advances in educational techniques
for 50 years or more. Said to be: *'The most significant aid
to learning since the invention of movable type.”

A.L.E.T., established over a quarter-century ago, has more
than 25.000 successful graduates. Now, A.LLE.T. is the first
technical institute to offer hume training through Teaching
Machines and Programed Learning.

LABORATORY KITS. Practical, learn-by-duing training
projects include test equipment useful after graduation,

EXCELLENT CAREERS IN THE ELECTRDNICS INDUSTRY
AWAIT TRAINED MEN. Qualify for a career in electronics
in the Best, Fastest, Most Efficient way possible, at home
in your spare time. Write now for full details.

TUTORMATIC DIVISION

AMERICAN INSTITUTE OF ENGINEERING & TECHNOLOGY
1135-45 W. Fullerton Pkwy. - Chicaga 14, lllinois

TEN
delightful, exciting

FANTASTIC OFFER
ALL TEN MOVIES :!

IN 8mm FOR ONLY
{(16mm—3%4)

The movie buy of a lifetimel
Ten subjects, all different,
brand new and thrilling, ond
oll yours for only 20c eoch.
You must be delighted or your
money back! Rush $2 (cosh,
check or money order) to:

SENSATIONAL MOVIE OFFER
Box 69856, Dept. G-13
ﬁw:si HAollyiwo;od__b‘),_Cnl_if.‘

new unless otherwise indicated. Here’s a sample:

$12.95

P.O. BOX

EXPERIMENTERS @ AMATEURS ® HOBBYISTS

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

FOB SACRAMENTO

SEND FOR CATALOG TODAY
6188 CCC
'SACRAMENTO, CALIFORNIA

Save real money on radio parts. Write today

POWER SUPPLY FOR RECEIVERS, AMPLIFIERS ETC.

RA-42 rectiher power supply designed for use with the BC.6X9.
Here's your chance 1o pick wp o beeutiful rack-mounting power sup-
ply for 0 song We've seen these advernsed os high as $39 50; look
ot our low price. Line ond plate circuits are fused and this supply
moy be operated hom 115 voltor 200-250 volt, 60 cycle AC Plate
vattage 13 about 250 ot better than 100 mits with an ouailiary 3 omps.
o1 6 3 volts for hearers. Filter is dual section with two chokes ond
2 sect. hermetically seoled capocitor. Rectifier 13 5V4. This one
comes complete with dust cover ond 18 used but looks just like new
inside; outsides may be sl ghtly blemished. We have o few units
thot are dirty and morred from handling without proper pocking; while
these last they ore priced at just 39 95. Overall height is 7""; depth
behind ponel (3 only 6-1/4” over dust cover. All connections ore
on teor chossis apron. Shipping weight 35 pounds. Buy three for @
hundred paund shipment at $34.95. (LN)
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M TUBE
‘l’OET METER KIT
(6 -INCH METER)l——
KMS and p. to p.sc@ 92.
Input imped. 12.
megs. Professional per-
formance and sagge;g

it .

ane sembled: $44.95

o M 70" TV
S%l'lj'sl:(rlg——l'lxcellent
mdem—my ensitivity. lruns-
former power su‘pply;
3 stages of 1F. In-
8! cludes slimline cabi-
4 net, 19 inch picture
tulxx—everytthll;;g.
O1" a portable.
;q(il. l'rigz: $135.00

NSI1STOR RA-
BFOAKIT—-Superb tone
and sensitivity. No del-
jcate printed circuits.
Attractive, durable
case, All U.S. made
parts.  Kit: $25.50

.INCH WIDE BAND
gSCILLOSCO?E GUARANTEE
KiT—For black-white, | el
color, AM-FM ‘and | ;
electronic applications. performance
High in!onsnt{ trace | guaranteed
Extremel ‘sita_le sync | by Nlm_

ne cs1RD nearly 50
@' Advenee T sss.sgl near &
Wt/ Assembled: $139.50 | IC .

} Electronics.

[ RS

Get your FREE 1963 C
from CONAR HE

It's full of exciting new electronic
kits of highest quality. Many items
available in both kit or assembled
form. Home entertainment items
that make perfect family gifts or
test instruments for the technician
who appreciates quality and high
performance. Tools, too, to make
fmur work easier, faster. And you’ll
ike the reasonable prices and con-
venient payment plans which make
CONAR Kits easy to own. Mail
coupon for new 1963 Catalog now.

division of
NATIONAL RADIO
INSTITUTE

[—-1

ATALOG

1963 CATALOG
“BEST BUY" KITS

nd Lloctron Epwpment Hom

1 CONAR

Mail this Coupon

CONAR
3939 Wisconsin Ave.,, N.-W.
Washington 16, D.C.

Send me your new 1963 CONAR KIT CATALOG
Name,

Address,

City. Zone State

ELECTRONIC SURPLUS BARGAINS

100 Disc Ceramic Cond. Asstd................ 1.00
CK-722 Transistors...........c.ccveveennn. 6/1.00
Silicon Diodes 500 ma. 400PIV......... ....3/1.00
Ptd. Circuit Boards Copper Laminate 3 x 10....8/1.00
Germ. Rect. 5 amp 200 PlV................... 1.00
Snooperscope tube see in dark #6032.. ...... 6.50
SNIPERSCOPE M3 SEE IN DARK. ........ ....150.00
Ceramic Magnets, stronger than Alnico. .. ... 12/1.00
Infra Red filter 5% inch.............. ...... 1.00
K-25 Camera, Govt. cost $1,200.............. 49.00
IBM Modular Stack (computer)................ 1.00
IBM Memory plane, 200 bit. .................. 5.00
IBM Memory plane, 8,000 bit................ 15.00
Transistor Battery Eliminator Kit.............. 5
Miniature Mike Buttons.................... 4/1.00
Nickel Cadmium btry. 1.2v. 4 amp. hr........... 1.95
Philco SB-100 Type Osc. Transistor........... 3/2.00
Periscope Prism.......................... 2/1.75
Treasure Hunters: PRS-3 metal locator, with

btry. ... 45.00

28 volt DC 4 amp. power supply, operates from

115v 60 cycle. Unused surplus, govt. cost

$550 ... 12.50
...... $1.50
All material FOB Lynn, Mass. (you pay shipping).
Minimum order $5.00. These are a few selected bar-
gains from our giant 60 page catalog of Covernment

Surplus Material. Send 10¢ coin or stamps for your
illustrated catalog.

JOHN MESHNA, JR.
15 Allerton St. Lynn, Mass.

IENTRODUCT OR Y OFFER

DOUBLE
BONUS!

BONUS #1 BONUS #2

WORTH OF POLY PAK OF
S 'oo RADIO-TV S YOUR CHOICE
PARTS!!! LISTED BELOW

BOTH FREE WITH EVERY $10.00 ORDER

WORLD FAMOUS POLY PAK KITS—BRAND NEW PARTS

0O 10 ELECTROLYTICS. $ [ 10 VOLUME CONTROLS. sl
Smf. to 1000mf to 150 VOO, l 10 ypes o Tmeg, Wa tou!

D 100 CERAMIC CONDEN- sl D 10 YIANSIST_OR SET, sl
:F"':s. NI'Os, HIQs: worth (s'l‘\’-'?;"_'~°. '.’SNH 3] ;

: NOBS, aust  sizes,

™ 30 WORLDs SMALLEST $ o colurs, push & scerew sl
PREC RESISTORS, ! /. tol. l

[, 20 MICROSWITCHES, Ly § |
Q60 CARBON RESISTORS. g9 Gb. 11° A, SPDb eak
TL-2W, 100 ohm 10 2 meg. | 8 TRANSISTOR SOCK- sl

D 25 POWER RESISTORS, § ETS, metal fuange, I'NP-NPN
n-OH0W, 1000hms to l It 60 SOCKETS, rceceptacles, $
10Rphims Plags, tube, pwi, audio 1

D 15 NPN TRANSISTORS. SI

D SO TERWINAL STRIPS, $1
‘Gold Bunders' hobby

1ot 12 g tvpes $5 val

must m 10 RCA PLUG N JACKS

O 25 SILICON DIODES, sl SETS. 1l ono, amip, tuners l
askt types to 2Amp O S50 COILS-N-CHOKES, rf. 51
25 TOP HAT RECTIFI- I e peaking, ete

Ens. silicon to 750 ma $lin 1000pc N‘Anow|Anll ®IT, sl
10 SUBMINI DIODES, radio-1A hobiby,  eleetronies

E(‘IIHIIIIIIIII cotor coded $12 s' . ll? I’:NPI TR'ANSISTOIS, sl

val. “Gule oneler <

T %25 RADIO-TV-HOBBY 0 10 TRANSISTOR ELEC-

su:':mst kit, vver 100 5" TROLYTICS. it (;u ::ul;zlns 5]

par O 30 DISC CON b

0 15 TWO AMP SILICON s] 27mmf to .01mf to 1 KV sl

RECTIFIERS, ~tudd & axial N 60 MICA CONDENSERS, 51
4 SUN BATTERIES, to 20 vals o .aolmf to | K

T12” Dite seusitlve projects s .30 SILVER MICA CON- g5y

M 18 SWITCHES. rotary, DENSERS, 1 & $9o types

micro,  115vac. worth %15 812 60 TuBULAR CONDEW- §q

- 3% TWO WATT RESIS. sl SERS, 20 vals tu .5ml to

TORS. AB, IRC, a~st val 1KV

Write for Catalug. Cut out ami n!nll w'm: clieck or money order;

plus postape, C.O.Ds 2510 ¢

POLY PAKS s iSanteia, Mass.

RADIO-TV EXPERIMENTER
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FREE
CAREER
BOOKLET

YOUR Glﬁ'i&n

[oh:
MSO

To gulde you to a
successful future in

ELECTRONICS
RADIO-TV
COMPUTERS

ELECTRICAL
ENGINEERING

This interesting pictorial booklet tells you
how you can prepare for a dynamic career
as an Electrical Engineer or Engineering
Technician in many exciting, growing
fields:

MISSILES » AVIONICS * AUTOMATION
SALES - DEVELOPMENT
ELECTRICAL POWER « ROCKETRY
RADAR °* RESEARCH

Get all the facts about job opportunities,
length of study, courses offered, degrees
you can earn, scholarships, part-time work
— as well as pictures of the Milwaukee
School of Engineering’s educational and
recreational facilities, No obligation — it’s
yours free.

MILWAUKEE SCHOOL OF ENGINEERING
MAIL COUPON TODA

Milwaukee School of Engineering
Dept. RTX-161 1025 N. Milwaukee St., Milwaukee, Wis.
Please send FREE ‘‘Your Career’’' booklet

I'm_interested in
O Electronics O Radio-TV O Computers

{3 Electrical Engineering [J Mechanical Engineering

Name

PLEASE PRINT
Address.

City. Zone....... State..c ... -
O I'm eligible for veterans education benefits.
Discharge date. - ms-117
LD O L L L L Ly r Y Yl Yy 1 0y 0]

oo owesnoOeSS®

>

L]

e

i

|

i
onssrcoecnessmenen
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Send for FREE
OSCILLATOR CIRCUIT
Catalog 72962

Gitizen Band Class D" Crysials

3rd overtone — .005% tolerance — to
meet all FCC requirements. Hermeucally
sealed HC6/U holders. %" pin spacing.
.050 pins. (Add 15¢ per crystal for .093

2 EACH
pins).

ALL 23 CHANNELS IN STOCK: 26.965, 26.975, 26.985,
27.005; 27.015, 27.025, 27.035, 27.055, 27.065, 27. 015 217.085,
27.105, 27.115, 27.125, 27.135, 27.155, 27.165, 27.175, 27. 185,
27.205, 27.215, 27.225, 27 255,

Matched crystnl sets for ALL CB units (Specify equlpment
make and model numbers) $5.90 per set.

RADIO CONTROL CRYSTALS
In HC8/U HOLDERS—SIX FREQUENCIES

In stock for immediate dellvery (frequencies listed In m'll~
<cycles); tolerance .005%. pin 4
.093 nlnl available, add 1 per crystal.) smﬂy frequency.

5
26.998, 27.048, 27.095, 27.145
795, 27.255° 5. e § 9?,,

(add S¢ per crystal for postage and handling)

ENGINEERING SAMPLES and small quantities for prototypes
now made at either Chicago or Fort Myers plants with 24 hour
service. IN CHICAGO, PHONE GLadstone 3-3555

IF YOUR PARTS DEALER DOESN'T STOCK Texas Crystals,
order direct and send us his name.

RUSH YOUR ORDER NOW TO

¥ TExas crysTAaLsY

Div. of Whitehall Electronics Corp.
1000 Crystal Drive, Fort Myers, Florida Dept. P-102 Phone WE 6-2100

FOR SHIPMENT VIA FIRST CLASS MAIL AT NO EXTRA
COST ATTACH THIS ADVT. TO YOUR ORDER!

e+« PLANS : -+ 25¢

lLLUSTRATED CATALOG

Now you can get sim-
ple easy-to-understand
plans for building
boats, electrical equip-
ment, models of gas
and steam engines, fa-
mous firearms, antique
automobiles, toys,
games, cabin trailers,
many other projects.
In all, 212 useful
things you can build.
| It’s easy! It’s fun! And
| you can save money!
| Send now for this
brand new catalog.

2]2 DO-IT-YOURSELF

1
SCIENCE AND MECHANICS CRAFTPRINT DIVISION |
| 503 Park Avenue, New York 22, N. Y.
Enclosed is 25¢ which I understand will be refunded to I
me with my first order. Please send me the new 1962
| edition of the Science and Mechanics Craftprint
Catalog.

| NAME ...... ettt eaaeanaaaanas .
l (PLEASE PRINT)
ADDRESS ...ovvninnenrnrnennneens
D OITY oo ZONE....STATE.. |

—_———— —— .t e e Gt e v e e i e e e



A MUST TOOL FOR
EVERY HOME CRAFTSMAN

MECHANICS
JOB TESTED

This specially designed S&M Transfer Tool is a “must”
for every home craftsman. Now, you can trace your full-
size Craft Prints directly onto the wood—taster, easier,
and more accurately, too.

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

No craftsman can afford to be without a Transfer
Tool. You shouldn't be without it another day. Order
your S&M Transfer Tool now—use the coupon below.
Only $2 each, postpaid.

Full-size
paper pattern

Pin-point marks
from pattern
transferred to wood

B

SCIENCE and MECHANICS

Product Division
505 Park Avenue / New York 22, N. Y.
Enclosed is my payment of $_____. Please

|

|

|

|

|

: send me S&M Transfer Tools. ($2.00
i each in U.S.A., $2.25 in Canada and all
|
|
|
|
|
I
|

Name.

(please print)
Addr

|
|
|
|
|
|
|
other countries.) =
|
|
|
|
|

RADIO-TV EXPERIMENTER

You Can PREPARE NOW For

ELECTRONICS TECHNICIAN

TELEVISION BROADCASTING
F.C.C. LICENSE

No previous technical experience
or advanced education needed!

Now is the time to learn a skill that can put
you ahead. In either civilian or military life,
the trained technician is in demand for the
better jobs—the higher ratings.

Opportunities are great in many Electronic
fields.

Our up-to-the-minute training prepares you
at home, in your spare time. Covers basic and
advanced electronics, and trains you for FCC
license exam. Modern electronic project kits
for home assembly are provided.

FREE SAMPLE LESSONS: We will send you
Lessons 1 and 2, without cost or obligation.
See for yourself how quickly you grasp elec-
tranic principles.

You can get all the facts on our training pro-
gram, and information about age and require-
ments necessary for employment as an Elec-
trcnics Technician. Mail the coupon or write
to ELECTRONICS DIVISION, Northwest
Schools, Dept.NX-1E, 1221 N. W. 21st Ave,,
Partiand 9, Oregon.

Send today for your FREE LESSON

ELECTRONICS DIVISION—Northwest Schools

DEPT. NX-1E, 1221 N.W. 21st Ave., Portiand 9, Ore.

Please send me, without obligation, your FREE LES-

SONS and all the facts oA the training checked below:
Electronics Television

O Technician [J Broaccasting O F.C.C. Lic. Prep.
Name.

Address

City - State

Nearest Phone. ___Age

23
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ROUGH and READY ;l}

4-Wheel Drives
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“‘-.,‘ = -
What Happened to the Atomic Cannon?

“The monthly magazine for craftsmen”

|

Do-it-yourselfers will also be interested in:

® Knowing what adjustments and repairs to make when
your power steering starts giving you trouble so you
can save by not having to pay a big repair bill.

® An informative article that gives you tips and graphic
illustrations on how to make bevel cuts for turning
corners.

® Techniques used to plane lumber to size in your own
workshop so you can always be assured of the right
size.

24

Coming in the Febh. Issue

Fact or Fiction...

Robots have proven they are
better than humans in explor-
ing space and duplicating
man's physical actions in re-
search and industry. There-
fore, it's only logical he be-
come part of man's family
and help raise his children.

Atomic Artillery ...

These technically "obsolete"
atomic cannons facing East
out of West Germany may be
the reason why we are having
a war of words, not armament.
Each cannon, as you can see
in the article, is precision built
to deliver optimum devasta-
tion with bullseye accuracy.

Weapons Against Crime...

Is it possible that our police
departments are using out-
dated, antiquated weapons
against a modern crime ar-
senal? "Is the Police Revolver
Outmoded?" gives the hard-
hitting facts.

On Sale
December

27 th

AT ALL
NEWSSTANDS




lassificd

MARKET PLACE

For Information on Classified ads—to be included in our next RADIO-TV EXPERIMENTER
HANDBOOK and other Handbooki—write C. D. Wilson, Mgr., Classified Advertising,
SCIENCE and MECHANICS HANDBOOK DEPT., 505 Park Ave., New York 22, N. Y.

ADDITIONAL INCOME

DO IT YOURSELF

MONEYMAKING OPPORTUNITIES

MAKE $25-50 week, clipping newspaper
{tems for publishers. Some clippings worth
$5.00 each. Particulars free. National, 81
Knickerbocker Station. New York 2.

CENTRAL Nevada 10 acres including

minerals. $30.00 down. $10.00_ monthly,
$300.00 full price. Owner, Box 2372.
Van Nuys. Calif.

FIREPLACE in your home—simply and
econom cally done. Install it yourself with
plans in our Home Modernization Hand-
book £615. 35 Do-it-yoursell improve=
ments. A real help {n keeping house and
garage in top shape. Send $1.00 to Hand-
book Div.. Science and Mechanlcs. 505
Park Ave.. New York 22, Y.

EARTHWORMS

$100 WEEKLY possible. Compile mailing
1ists and address envelopes for advertisers.
Home-spare time. Particulars  free,
Natlonal Service, 81, Knickerbocker Sta.,
New York City 2.

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

ELECTRICAL EQUIPMENT & SUPPLIES

INCOME From Oil Can End Your Toll!
Free Book, Maps! Natjonal Petroleum,
Pan-American Building-§M, Miami 38,
Florida.

MUSIC & MUSICAL INSTRUMENTS

PIANO Technic Simplified. $1.25. Walter
Kazaks. 234 East 58th Street, New York 22.

STEREO Music Center—beautifully
made {rom complete step-by-step plans in
Furniture Handbook #616A. 40 Useful
projects for attractive additions in every
room in the house. Send $1.00 to Hand-
book Div., Science and Mechanics, 505
Park Ave.. New York 22, N. Y.

ATHLETIC EQUIPMENT & BODY
BUILDING EQUIPMENT

WEIGHT Exercising Equipment. Free
literature. Ed Jubinville, Holyoke, Mass.

AUTHOR'S SERVICE

LOOKING FOR A Publisher? Learn how
we publish, promote, distribute your book.
Free Booklet H-1. Vantage Press, 120
West 31st, New York 1.

COMPLETE kit with easy to follow in-
structions for building a high pr

PATENT SERYICE

all purpose tachometer. 3 ranges. Meas-
ures speeds on tape recorders, lathes,
cutting tools, auto engines, model plane
engines, many more uses. Only $16.95. If
not completely satisfled, kits may be re-
turned within ten days for a complete
refund. Kit Division. Science and Me-
chanics, 505 Park Ave., New York 22, N. Y,

PATENT Searches—48 hour alrmail
service, $6.00, including nearest patent
copies. More than 200 Registered patent
attorneys have used my service. For Free
invention protection forms and sample
patent application, write Miss Ann
Hastings, P Q. Box 176, Washington 4.
District of Columbla,

EMPLOYMENT INFORMATION

OVEReEAS Jobs. List $1.00. Universal,
. O. Box 682. (A), Kenosha, Wisc,

PUBLISH your book! Join our

ful authors. publicity advertising promo-
tion, beautiful books. All subjects invited.
Send for free appraisal and detalled
booklet, Carlton Press. Dept. . 84
Fifth Avenue, New York City 11.

AUTOMOBILES & MIDGET CARS

AUTOMOBILE Catalogs, photos. An-
tique, modern. Hobby Club. Information
Free. Enthusiasts, Box 451G, Mt. Clemens,
Michigan.

BUSINESS OPPORTUNITIES

ASSEMBLE Artificial Lures at home for
stores. Materials supplied Free. Profit-
able! Write: Lures, Ft. Walton Beach, Fla.

PAWNBROKER, Be one. I'll teach you.
Amazing profits. Pawnbroker Thayer,
Bath, Maine,

MAKE Mail Order pay. Get ‘‘“How To
Write a Classified Ad That Pulls.’” This
handbook tells how, with examples: in-
cludes certificate worth $2.00 toward clas-
sified ad In S & M. Send $1.00 to C. D.
Wilson. Science and Mechanlcs. 505 Park
Ave., New York 22, Y.

BUY IT WHOLESALE

“FREE Merchandise!'* 350.000 Items
““Wholesale!"' Goldmine, 240-S. Planeta-
rijum Station, New York City 24.

FOR INVENTORS

PATENT Searches—48 hour alrmall
service, $6.00, including nearest patent
coples. More than 200 registered patent
attorneys have used my service. For Free
invention protection forms and sample
patent application, write Miss Aan Hast-
ings, P.O. Box 176, Washington 4, D. C.

THOUSANDS of expert answers to your
patent questions. 160 pages covering mar-
keting, attorney’'s fee, clinics, searches,
many ather subjects. Send $1.00 for
‘‘Inventcr's Handbook' #600 to Hand-
book Div.. Sclence and Mechanics, 505
Park Ave., New York 22.

PATENT Searches, including ecopies of
related U. S. patents, $6.00. Inventors,
attorneys, manufacturers use my '‘World-
wide’’ ajrmail service. "Invention Record"’
form ard Information Every Inventor
Needs, rent free. Miss Haywa-d, 1029
Vermont Ave., N. W., Washington 5. D. C.

HOME WORKSHOP SUPPLIES

ANSWERS to your woodworking prob-
lem? We've got them in Woodworker's
Encyclopedia No. 618. How the oros use
tools. A must book. Send $1 to Sclence and
Mechanics, 505 Park Ave., New York 22,
New York.,

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

PETS—COGS, BIRDS, RABBITS,
HAMSTERS, ETC.

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

PHOTO-FINISHING, ETC.

A Free Roll of Kodak Film with each
developing and printing. Guaranteed
Quality send for free mailers. Economy
Photo Service, Dept. 8, P. O. Box 111,
Albany, New York.

POWER TOOLS

HOME-BUILT Power Tools No. 619
shows you how to make 23 practical at-
tachments. Also 17 complete tool projects.
Real challenge to all craftsmen. Send $1
to Science and Mechanics, 505 Park Ave..
New York 23, Y.

PRINTING, MIMEOGRAPHING &
MULTIGRAPHING
ECONOMICAL Printing, Business, Per-

sonal. Free Catalog. Golden Glades, Box
64-18R. Miamj 64. Fla.

RADIO & TELEVISION

HYPNOTISM

NEW concept teaches you self-hypnosis
quickly! Free literature. Smith-McKinley,
Box 3038, San Bernardino, Calif

CAMERA & PHOTO SUPPLIES

AT last! Build you own supersensitive
light meter from complete kit with easy
to follow instructions. Uses newest cad-
mlum sumde light cell, shows ASA speeds

to 00. F stops 0 measures
accuratcly moonlight to brlght sunlight.
Send $19.95 to Kit Division. Sclence and
Mechanics, 505 Park Ave., New York 22
N. Y. Money completely Tefunded if Klt.
returned within ten days for any reason.

RADIO-TV EXPERIMENTER

MATHEMATICS

FUTURE System of Mathematics, Guar-
anteed. $1.00. Knowledge, 2900-%th St.,
Rock Islend 19, 11l

GOVERNMENT surplus receivers. trans-
mitters, snooperscopes. Catalog 10¢
Meshna, Malden 48. Mass

" CONVERT any Televiston w Supersensi-
tive, Big-Screen Oscilloscope. No elec-
tronic experisnce necessary. Only minor
changes requ-red. Illustrated plans $2.00.
lT?.eloo Dept. TV, Box 10563, Houston 18,

exas.

START YOUR OWN BUSINESS

MISCELLANEOUS

CATALOG of all Sclence and Mechanics
Craftprints. Send 25¢ to cover postage and
Handling to Craftprint Div. Science and
Mechanics. 505 Park Ave.. New York 33

SERVICE Business—Everyone likes to
refinish furniture but hates removing
old finishes. We have piloneered the
stripping business and helped over 60
men become Independent using our ex-
clusive process. For brochure write Bix,
Box 8719, Kansas City 14, Mo,

25



Low Cost

PHOTO LIGHTS

Voltage booster operates common lamps as
photofloods for color

By BRICE WARD

HE common household light bulb is de-
Tsigncd to run on 120 volts, but feed it

higher voltage and you've got a lamp
that burns like an expensive photolamp at
a fraction of the cost.

If you live where the power company sup-
plies free exchange bulbs, you can save
enough to pay for a booster in a few months,

26

Comeraman shoots color
portrait using studio boost-
er. A combination of 50,
100 ond 150 wott house
lomps gives him well bol-
onced main light, side
lights ond boackground
lights.

and best of all, you'll
never be unable to
shoot just because you
burnt out your last
photoflood. You can
always get common
houselamps at the
corner drugstore, but
you may not be able to
get floods.

Of course, lamp life
is reduced. A house-
hold bulb is designed
to last several thou-
sand hours at ordinary
voltage. At the higher
voltages used in this
booster, the same lamp
will last as long as a
photoflood, three or
four hours. By using
the warmup circuit
every time, and being
careful not to jar the
lamps while they are
burning, you can ex-
tend lamp life con-
siderably. Also, the
booster enables you to
use a variety of lamp
sizes, shapes, and
colors not available in
photofloods to create
special effects for color
portraits, or special il-
lustrative shots.

Two circuits are
shown (Figs. 7 and 8).
The portable booster
will drive a 100 watt
lamp (or two 50 watt
lamps) to provide the
equivalent of 300 watts
of photoflood power.
It has a 509 duty cy-
cle and can be run up
to half an hour, pro-
vided that you allow equal time for cooling,
or add vents and a fan. Cost of parts as
shown is less than $15.00. The studio unit
will handle a load of 500 watts, to produce
lighting equal to four #2 photofloods. Parts
should cost no more than $29.00.

The Portable Booster fits into a 3 x 4 x 5-
in, aluminum minibox. Use a sharp scriber



The studio unit, shown without metol grill cover hes

a moin switch, ond two slide switches. To use the

unit, you warm the lomps a few moments, switch

to OPERATE, ond then to the 3200 or 3250 K settings.
Outlets ore on the rear.

to lay out the panel. Drill inside your layout
lines making a line of holes as close together
as possible. Break out the center and file
the edges of the holes smooth. Then use the
outlets and switches as templates to drill the
mounting holes. A Keystone #139 battery
holder acts as a heat sink for the rectifiers,
and makes them easy to hook up. Enlarge
the battery holder mounting holes to 3/16-in.
Then mount the rectifiers. Make sure the
battery clip fits snugly around the rectifier
body, and that the rectifier shoulders are
tight against the edge of the clip.

One rectifier, the MR-326 has a cathode-to-

MATERIALS LIST—
PORTABLE BOOSTER

mt. Size and Description

20 mfd, 500 volt capacitors, Mallory type 83, Allied #17L246
10 mfd, SO0 volt capacitors. Mallory type 81, Allied #17L245
rectifier, Motorola MR-326, 18 amp.

rectifier, Motorola MR-326R, 18 amp.

DPST switches, type SW325, Allied 2358920

heat sink (battery box) Keystone #139, Allied £54J042

#6 fiber washers, Allied #42N771

line cord, Betden 17126S, Allied £49T211

chassis mounting sockets, Cinch-Jones 32R2, Allied #40H830
aluminum minibox, Bud CU-2105-A, Allied #80P397

Allied No.'s refer to catalog of Allied Radio Corporation, 100 N.
Western Avenue, Chicago 80, (II.

>

# HNRRHOHRBLRN

MATERIALS LIST—
STUDIO BOOSTER

Amt. Size and Description

4 200 mfd, 150 volt capacitors, Mallory type 496, Allied
#17L519

2 rectifiers, Motorola MR326

3 250 ohm, 200 watt resistor, Ohmite Dividohm, Allied #1MM830

6  extra sliders for above, Allied =75M882

2 3 PDT switches, Continental-Wirt SW369, Allied 358922

1  SPST toggle switch, Arrow-Hart and Hegeman 82601, 15 amp,
Allied £33B837

3 chassis mounting ac sockets, Cinch-Jones, 282, Allied #40H830

1 douole fuse clip, Littelfuse 357002, Allied x52B297

1  Orake Postlite neon indicator, Allied #78€E062

2 B amp 3AG fuses, Allied £#52B248

1 12 x7x4” Bud Minibox case, #CU-2111-A, Allied #80P353

1 line cord, 6 foot, Belden 1712568, Allied £49T211

Allied numbers refer to stock numbers in Allied Catalog %210A

case connection, while
the MR-326R has
anode connected to
case. These connec-
tions are made at the
clip and through the
clip to the battery box
frame. Since this clip
is electrically hot, the
battery box must be
insulated from the
case by mounting on
spacers and washers.

The rest of the wir-
ing is easy—just make
sure that the capacitor

The portoble booster drives

two 50 watt lamps. The

circuit works well on movie

light bars. Because the ca-

pacitors carry a heovy

load, duty cycle is 50
percent.

RADIO-TV EXPERIMENTER
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Inside the portable case, arrow shows power recti-
fiers mounted in battery clip used as heat sink. Ca-
pacitors are taped in place after assembly.

plu; leads connect to the MR-326R center
lead.

Operation. On low setting. run your lamps
only a few minutes. The lowest-light output
settings put the greatest load on the capaci-
tors. The best way to get maximum lamp
life, and to prevent blowing a capacitor is to
use 5 to 10 second pauses at the low posi-
tions, just enough time to warm the lamps
before applying the full voltage. The port-
able unit uses an unusual circuit principle,
that of overloading a voltage doubler to ob-
tain voltage control. Since doubler circuits
usually have very poor regulation character-
istics, voltage control can be obtained by
reducing the capacitance below a certain
critical value.

Capacitance of 20 mfd. in each leg with
the 100 watt load effectively holds voltage
down to about 120 volts. Throwing in the
additional 10 mfd. per leg raises the voltage
to 165 volts. Add another 10 mfd. capacitor
per leg, and you have 185 volts for the 3450°K
light output. Because these capacitors are
just right for the rated load of 100 watts, no
attempt should be made to change lamp size.
This would affect the output voltages.

The Studio Unit, unlike the portable boost-
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Studio unit is easy to wire. Arrow shows rectifiers

ted on heat sink bracket. Capacitor
polarity is important and must be correct. For heavy
duty use, add a small fan and ventilating holes.

INSULATED
PRESS FIT USING - WASHERS
£10. PIPE_FOR |

BACK DRIVE

|
RECTIFIER INTO PRES!
FIT WITH SIMILAR
PIECE. USE VISE OR
ARBOR PRESS

DRILL AND
REAM T0 .497

RECTIFIER MOUNT STUDIO BOOSTER

er can be used with various combinations of
bulbs, because it is a more standard voltage
doubler circuit and is designed for optimum
operation with no excess load on the capac-
itors. Three large bleeder resistors (Fig. 2)
control the output voltages
and kill un-needed power.
During the operation, these
bleeders will get hot enough
to burn the hands. They
should be covered at all
times with screening on a
metal frame. The entire unit
should be cooled with a fan
(see Materials List) if you

185V UPPER TAP

160 vV CENTER TAP
{20V LOWER TAP
3450°K-3200°
=5

W

s2

WARM-QPERATE plan to use the booster for
3 long shooting sessions. Con-
struction is similar to the

LAMP OUTLETS

small unit. Mount the parts
on a 12 x 7 x 4-in. Minibox.
Instead of the battery clip



mounting, press fit the rec-

tifiers into an aluminum O————o7” 0—
plate (Fig. 6) to get better oy ]
heat dissipation. In this Aac H

circuit, the rectifiers carry

almost half the full-rated
current, and thus must have

more adequate cooling un-
less the booster is always
used on very short duty
cycles.

With all wiring complete
and checked, set the taps on the resistors in
the approximate positions as shown in Fig. 2.
Connect your lamps, the same total wattage
that will normally be used, and measure the
voltage at each tap with a voltmeter.

Tap #1 on each resistor should read 120
volts with the switch in the warm-up posi-
tion. Tap #2 on each resistor should read
160 volts with the first switch in the operate
position and the second switch set on 3200K.
Tap #3 on each resistor should read 185
volts in the operate and 3450 position. These
voltage settings are approximate. Advanced
professional photographers will want to

check light output with an accurate color
temperature meter.

Whenever you adjust these taps, be sure
that all power is off including the wall plug,
and that the capacitors are discharged. Use a
pair of test leads and a resistor to discharge
the capacitors. Then loosen the screw on the
resistor’s tap ring until it is completely free
and move in the desired direction. Retighten
and check voltage, repeating this procedure
until the voltages are correct.

Usually, satin finished aluminum produces
the best light for color. The reflecting’ sur-
face should be smooth, and neutral in color.

Paint Phone Plug Prongs

¢ When an ear-plug type transistor radio
carphone operates intermittently, check the
plug contacts that fit into the earphone. The
tiny prongs may not be making contact in-
side the phone. A small amount of printed
circuit silver paint daubed on them tightens
and improves electrical contact. Solder tin-
ning the prongs is almost impossible without
melting the plastic plug insulator.—Joun A.
ComsToCK.

RADIO-TV EXPERIMENTER

Flexible Prod Finger Guards

® There's no radio-electronics technician who
hasn’t at one time or another let his fingers
get too close to test-prod tips. You can forget
the dangers of such shocking experiences by
punching holes in small rubber suction cups
and slipping them over your test-prod tips
as shown. Because these guards are flexible,
you will have no trouble putting the prods
down in cramped wiring and touching test
points.—JoHN A. CoMSTOCK.



Build @ Power

Distribution Center

and put your entire ham shack to bed with one flip of u switch

By HOWARD S. PYLE, W70E

b
1

OW many times have you groped for
this and that switch at the end of a long
evening of ham activity, dragged your

weary bones to your pallet and, the next day,
found that you had turned off the transmitter
the night before, but left your Conelrad unit
and receiver merrily drawing juice to heat
your shack? Too many times, we'll bet!
Why don’t you spend a couple of hours to

E ol )

fix yourself up with a power distribution cen-
ter, which will assure you at bedtime that the
mere flick of one switch puts you in the clear
for an undisturbed night's sleep?

This is not a major project, but it does
provide you with a convenience which you'll
wonder how you did without. At the same
time, it gives you a central unit into which
you can plug all of your ham gear, knowing

Rear view of ‘power distribution center. If additional outlets are desired, slight relocation of the clock fuse and
ac cord entrance will provide space for them.
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that at the end of a session, the mere flip of a
switch takes you “off the air” completely. It
also eliminates the monkey-business of a
number of straggling ac cords running to the
most convenient outlet plus maybe a few
‘cube-taps’ to provide the additional ac com-
binations which you need.

You can accomplish all of this easily and
simply by providing a central point to which
your ac can run from every single piece of
equipment in your shack. Just one main
switch will kill every individual circuit in con-
nection with your ham activities except, per-
haps, your electric clock.

Simplicity of Construction. If you have
been able to pass an examination for a ham
license, you should be able to figure this
project out by examining the schematic dia-
gram. Actually, all that you have to keep in
mind is that you want individual switching
and fusing of each piece of equipment which
you propose to use, plus the ability to switch
them all off by means of one switch. If you
use an electric clock, as the author did, you
will naturally want to eliminate the clock
from main switch control so that it will con-
tinue running all day. Aside from that, you

RADIO-TV EXPERIMENTER

ACPLUG l

CLOCK IS OPTIONAL: IF USED, ADD WIRING

SHOWN DOTTED

REPRESENT WIRING EXTENSIONS
FOR ADDITIONAL CONTROL CIRCUITS

El scremanc

are faced with a most simple and conventional
design problem followed by a bit of mechan-
ical work and some elementary wiring.

The unit illustrated here represents that
which the author felt was adequate for his
requirements. They were simple, involving
only control of the ac supply to a receiver,
transmitter, and a Conelrad monitor.

Some readers may even question the neces-
sity for switching the Conelrad unit, using the
argument that such an item is a necessity
only when the ham statior: is in a position to
transmit signals on the air. This, then, would

MATERIALS LIST—POWER DISTRIBUTION CENTER

Desig. Description
PLL, PL2, PL3, PL4 pilot light holder (AMied 52E545)
S1, S2, S3, 4 bat handled toggle switch (Allied 348647)

F1, F2, F3, F4, F5 insert fuse holder, Buss HKP (Allied
53B475)

transformer, Triad F-14X (Allied 64G954)
2-pole female outlet, Amphenol 61F (Allied
40H677)

alc cord and plug (Allied 49T230)

clock

rubber feet, rubber grommet for ac cord,
decals for lettering, LBM chassis box 3144
or equivalent

The above materials can be purchased from
é(l)lieﬂ'Radio Corp,, 100 N. Western, Chicago

Tl

0AC1, 0AC2, 0AC3
ACP 6 ft.

cL

Misc.
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lead to the natural.assumption that the Conel-
rad monitor could well be wired in parallel
with the transmitter ac supply source, thereby
eliminating one switch, the ac outlet, and the
pilot light combination from the circuit.

To be sure, this is perfectly acceptable. But
in the author’s case it was desirable to have
the Conelrad monitor merely as a broadcast
receiver with which to listen to news and en-
tertainment while working around the shack
or on the adjacent work bench, without the
transmitter, receiver, or other accessories be-
ing activated. The choice is yours. Determine
what your own individual requirements are,
and then design around them. For example,
you may already have an adequate clock
(remember, FCC insists that you keep an ac-
curately timed log). If so, you need not con-
sider such as part of your distribution center.
Instead, use the space intended for a clock for
extra switches, fuses, and pilot lights for addi-
tional equipment.

We are attempting to supply here, both
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from the standpoint of mechanical drilling
dimensions and schematic wiring, what the
author chose for his own modest ham station.
You may need several additional circuits,
both 117-volt and 6.3-volt ac, with their
related pilot lights, switches and fuses, if your
station equipment embraces other apparatus
such as an external modulator, a self-powered
VFO, maybe a coaxial relay or two. That is
where the design problem rests entirely with
vou. What you do with it in the way of ex-
pansion, and what have you, is “your baby.”

We might mention, too, that you are by no
means limited to the parts specified in the
materials list. They happen to be those chosen
by the author, and proved to be entirely ade-
quate and satisfactory. Maybe your own
“junk-box” or some other available source of
supply can produce equivalent items which
you can well use. If so, use them. The real
measure of a good ham is the extent to which
he can bring his imagination, ingenuity, and
resourcefulness into play.
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Add parts until
you've built

pace
Ctation

—Super Workbench

for Your Shop

By JAMES JOSEPH

down to Earth to hand the
home craftsman an out-of-

this-world workbench. Here's a version of the Space Station as assembled by an electronic
Dubbed Space Station by its hobbyist. Note wire box at left, swivel parts bins, spools for
solder and wire.

SPACE engineers have come

designers, space-minded (and
space-saving) engineers at
Hughes Aircraft Co., this compact, first-of-its-  cement, and dope.
kind workbench begins with a basic work Gemmology. Gem-craftsmen need light,
table, adds more than 30 bolt-on bins, shelves, and you get it from a quickly attached, non-
jigs, and fixtures that put hundreds of parts glare, overhead fluorescent fixture that bathes
and scores of tools within finger’s reach, and the bench’s work surface with 160 foot-
converts in a jiffy to such specialized home- candles of illumination.
crafts as electronics, model-making, gem- General Fix-1t Bench. For the household
mology, or wookworking. handyman “specialized” to handle all home
Electronics. Fitted for the hobbyist or pro-  fix-it chores, Space Station’s slide-out plastic
fessional repairman, Space Station racks an  drawers, tool holders, and revolving® bins
array of miniature parts-bins and swivel cups segregate upwards of 350 different repair
(small, removable plastic “pigeon-holes™) parts—from electric motors to tiny washers
that hold upwards of 350 different parts. —yet hold them within quick reach.
There’s also a 110-volt outlet for your solder- A 10-Year Job. Hughes spent 10 years and
ing iron, plus special reel fixtures that hold some half a million dollars developing Space
spooled wire or solder. Built into the bench Station. It was designed for the kind of day-
are a compartmented “wire” box that holds to-day bench versatility required of Hughes's
various sizes of most-used wire and a vise- own missile-component and electronic pro-
like jig designed to support at convenient duction. More than a thousand of the benches
work level a single electronic circuit board or -—some specialized for complex electronic
an entire chassis. assembly, some for mechanics, some for rou-
Model-Making. To quick-switch from elec- tine maintenance—are currently in use at
tronics to modeling, simply substitute a Hughes' far-flung plants.
slip-in formica work surface for the electronic Says Harold W. Emmons, of Hughes’s
holding-jig and clip a bottle rack to the basic Ground System Group, Fullerton, Calif,,
bench’s angle-iron superstructure. Result: which is marketing Space Station:
Neatly stacked and ready to use are your “We designed the workbenches strictly for
liquid essentials—lacquer, solvents, plastic our own needs. But so many other industries
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Power arm mounted on a dolly conveyor lets you angle and posi-
tion work for convenience. You cover track with a formica top when
not in use,

costs about $19.

— -

R R

TOOL AND

ACCESSORY
" HOLDER
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SLIDE-QUT
PLASTIC
DRAWERS

{
+ud
e

BUILT-IN WASTE
CONTAINER

LOCKER

This is the bosic bench, costing about $100.

wanted them that we decided to make them
available—to individuals, as well as to indus-
try.”

Fitted with every available rack, bin, acces-
sory, and add-on, a Space Station carries a
$350-$400 price tag. It’s doubtful, however,
that any home craftsman would need every
accessory. Actually, $100 buys you the basic
bench shown above (fitted with a 4x5-ft.
formica top, three 22x7x5-in. slide-out plastic
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*Swiss cheese’’ fixture that halds circuit boord here

drawers, built-in waste container,
tool and accessory holder, and
a two drawer-and-locker storage
section). Once you've set up the
basic unit—which comes ready to
bolt-assemble—you can add ac-
cessories as you need them.
Rundown on Add-On’s. Bench
lights (a 5-ft. fluorescent fixture
with two tubes) bolt on and cost
$32. You can add an ash tray and
coffee-cup holder for just 90¢. For
electronics, you'd want a revolv-
ing small-parts holder (swivel-
mounted metal frame with space
for 40 clip-on plastic cups, 20 on
each side of the revolving bench-
top unit). The swivel frame runs
$5; plastic cups cost 25 or 50¢
each, depending on whether
they're 4 or 8 in. wide. Invest an-
other 8¢—for a divider to separate
each cup into two parts—and you
can double their utility. Special
cup-fitting name clips (on which
you can write a part’s name or
number) cost just 8 each.
“Everything on this bench,”
said one Hughes shopman, “has its
special place. And everything fits
—clips-on, bolts-on, or slips-in.
Together, they make super-bench
about the most versatile work sta-

tion ever.”
Take “"Power Arm,” one of the
optional fixtures. Substituting

for the usual bench vise, it resem-
bles the pan-head atop your cam-
era tripod. “Power-arm swivels
and turns whatever you're work-
ing on.

Fix an electronic chassis to
power arm’s “Swiss cheese” jig
clamp, and you can tilt and turn
it in any direction, through a full
circle (360°) horizontally, or 180°
vertically. The smallest of the
four available power arms can
hold and swivel projects weighing
up to 15 lbs. and is priced at $9.50.
The strongest can swing 70 lbs.
and costs $30.

For the experimenter or model-
maker who wants to sit down,
there are four special bench
chairs, 21-27 in. high. There’s also a unique
four-wheel “dolly” ($9.90)—a kind of in-the-
bench conveyor (upper photo).

Hughes engineers call the Space Station
“a new tool.” Home craftsmen who've bought
the basic unit and are building toward a shop-
man’s dream call it an out-of-this-world
workbench. And that description should do
until something better comes along, which is
improbable.
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An intercom system can be used to
identify visitors at the front or back
doors. The master station (A) octi-
vates the substation (C) through
the central unit (B).

Centralized Home Intercom

Single amplifier permits all-master system

By W. F. GEPHART

somewhat different than those designed

for businesses. If you have ever thought
of installing an intercom system in your own
home, you should have considered the follow-
ing points.

1. The majority of the stations should be
masters. Due to movement in the house,
calls may have to be originated from any
station.

2. It should be instant-operating. Due to
limited usage, it should require no warm-
up time, so it can normally be turned off,
minimizing operating and maintenance
costs.

3. Called stations should be able to talk
without using a switch. Since house-
holders don’t sit at desks, they should
be able to answer without going to the
unit and operating a switch.

4. Individual stations should not require
ac power. This gives greater station
location flexibility and simplifies wiring.

5. Cost should be reasonable. Home needs
should not require excessive expense.

THE requirements for home intercoms are
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6. System should be ac powered. This re-
duces operating costs and avoids having
to remember battery replacement.

The unit described in this article meets all
of th~ above requirements, and was designed
specifically for home use. Since it is a “single
channel” system, it is not entirely adaptable
for businesses, and can handle only one call
at a time. This unit has four masters and one
substation, but the basic plan can handle
anywhere from two to 23 stations in any
combination of masters and substations.

The total cost of the unit shown, using
surplus relays, was about $80. To duplicate
it as nearly as possible in commercial units
would run from $125 up, depending on the
manufacturer and features desired. The sav-
ings in the centralized system can be realized
in the cost of the amplifier and power supply
parts—about $40. If a separate amplifier were
provided for each master station, (which
would eliminate the need for relay switch-
isng), each master station would cost about

50.

The centrally-located amplifier power sup-
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Since stations do not require ac power, they can be
mounted almost anywhere. This one was mounted
above the phone.
ply control unit (Fig. 1B) can be placed in
an attic, basement, or closet. The location
should be selected for minimum length cable
runs to each master station. The amplifier is
turned off and on, and switched to various
stations by relays, which are controlled at the

master stations.

Operation. Since the system can be adapt-
ed to accommodate a number of stations, let’s
review the operation and switching system
by referring to the schematic, Fig. 2. Notice
that the power transformer (T1) primary is
connected to the ac line at all times, so that
positive dc voltage (24 volts) is connected
to pin 8 of Ryl and pin 6 of Ry2 thru Ry6 at
all times.

Now, assume that station 1 wants to call
station 3. First, the amplifier is turned on
by closing S2 on station 1. Cable lead 3 is
ground (or minus 24 volts), and closing S2
grounds the arm of S3. Since we have set this
to station 3, cable lead 8, which goes to pin 5
of Ry4, is grounded, and Ry4 closes. Positive
voltage, on contact 1 of the relay, goes
through contact 2 and R2, applying voltage
to the amplifier.

One side of the speaker in station 1 (LS1)
is grounded to cable lead 3, and the other side
has two paths. One goes through cable lead
1 to contact 7 of Ry2, but since this relay
is open, this path is useless. The other path
goes through the lower half of S2 to cable
lead 6, and to contacts 8, 13 and 4 of Ry2.
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Since Ry2 is open, the path continues through
contact 14 to contacts 2 and 4 of Ryl, and
then to the output transformer, so station 1 is
on LISTEN.

Now let’s see how the sound gets from sta-
tion 3 to station 1. The station 3 speaker
(LS3) has one side grounded, and two paths
for the other side. One path goes to S8, which
is open, and the other goes to cable lead 1
at station 3, and then to contact 7 of Ry4,
which is now closed. This connects to contacts
8, 13 and 4. Contact 8 goes back through the
cable to S8, which is open. Contact 13 is
floating, since the relay is closed, but con-
tact 4 connects with contact 3 which goes to
contacts 7 and 5 on Ryl, and from there to
the amplifier input transformer. Therefore,
any sound in the room where station 3 is
located will get to the amplifier input through
this path, and from the amplifier output to the
speaker at station 1 as outlined above.

For station 1 to talk to station 3, the PRESS
TO TALK switch (S1) is pressed. This places
ground on pin 1 of Ryl, closing it, which
reverses the speaker connections to the
amplifier, so LS1 is then connected to the
input, and LS3 to the output. Releasing the
switch opens Ryl, restoring the original con-
dition, so station 1 can listen. No switch
manipulation is required at the called sta-
tion, so the person being called does not have
to be near the station. The system is sensitive
enough that a normal speaking voice can be
picked up anywhere in the average room.

A Pilot Light Circuit, consisting of R1, L2
and C3, is included, although it is not vital.
It helps prevent leaving a station on inad-
vertently, which would immobilize the system
for cothers. Since pilot light current flows
in the cable with voice circuits, well-filtered
dc must be used, and a separate filter system
(L2 and C3) is used to avoid exceeding the
current capacity of the main choke (L1). The
pilot light in the master station making the
call goes on when one side is grounded by
closing the ON-OFF switch (S2, S5, S8, etc.).

Substations, such as station 5, work on a
simpler -procedure. Setting the selector
switch (83, S6, S9, etc.) closes Ry6 when set
on station 5 and master is turned on. The
upper contacts of this relay supply amplifier
voltage, and the lower contacts connect the
substation speaker (LS5) directly to contact
7 of Ryl, and from there to the input or out-
put of the amplifier, depending on the position
of Ryl.

Stations within the house should usually
be master stations, and those at outside doors
should always be substations. In some cases,
it may be desirable to put substations in
nurseries or children’s rooms, so that calls
cannot be initiated or adult conversations in
other rooms overheard.

Privacy Switches. Station 4 includes a
PRIVACY switch (S12). Normally, as soon
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(A) Top view of surplus power transformer and plug in capacitors. Note the shield between the power supply
and the amplifier and relays. (B) Bottom view showing shielding between power supply and amplifier and relays.

as you turn the unit on, you are in LISTEN
condition to the station selected. To permit
privacy in bedrooms, this switch (in the posi-
tion shown) cuts the speaker in the station
out of the circuit, and connects a buzzer (Z)
into the circuit. One side of the buzzer is con-
nected to the positive pilot light voltage
through the top contacts of S13, and the other
side is connected to one side of the coil of Ry5
through cable lead 4.

When this station is called, the RyS5 closes
by having one side of its coil grounded. This
ground also appears on one side of the buzzer,
and it goes on. When the person in the room
wants to answer, he throws S13 to the other
position, which stops the buzzer and connects
the speaker in the circuit. Operation is then
normal. Upon completion of the conversation,
S13 can be returned to the position shown,
putting the buzzer back in the circuit for a
future call, and cutting the speaker out.

The output transistor (Q4) will draw a high
current without a speaker across the output
transformer. If a PRIVACY switch is to be
used often, or included in many units, it might
be well to connect a load resistor (R18) as
shown by dotted lines, to reduce this current.

With this understanding of the system, it
can be seen that one multi-contact relay (Ry2
through Ry5) and one 10-contact terminal
board (TB1 through TB4) are required for
each master station, and one DPST relay
(Ry6) and one 2-contact terminal board
(TB5) are required for each substation. The
limit of 23 stations is imposed by the maxi-
mum size selector switch (S3, S6, etc.) avail-
able.

DC Relays should be utilized, since ac
actuating voltage in the cable would create
excessive hum. Low power relays should be
used to minimize the energizing current re-
quired, and should be sealed, since attics and
basements are usually dusty. If sealed relays
are not used, they should be placed under the
chassis or homemade dust covers should be
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made for them.

The master station relays must have two
A contacts (single pole, normally open), and
one C contact (single pole, double throw).
The substation relay must have two A con-
tacts, and the talk relay must have two C
contacts.

The relays used in the unit shown are sur-
plus 24-28-volt dc relays, with a 300-ohm coil,
and draw about 80 ma. The master relays
have three A and one B (single pole, normal-
ly closed) contacts, but one A and the B con-
tact were wired together to make a C contact.
The contact numbers are shown solely for
explanatory purposes. Since this coil voltage
is an aircraft standard, many suitable relays
are available on the surplus market.

Instaliation Suggestions. No specific di-
mensions or layouts are shown, since the ex-
act extent of the unit will depend on the num-
ber of stations to be used. Provide adequate
ventilation for the power transformer (T1)
and rectifier (SR1), since they have voltage
on them at all times. When the system is on
standby (all masters OFF), it draws about
6 watts.

Use two fuses in the power supply. One
(F1) is for the ac line and will blow if the
transformer or rectifier shorts out; and the
other (F2) protects the transformer and rec-
tifier if a capacitor or other component shorts
out.

Place the amplifier section away from the
power supply to minimize hum induction.
Keep the AF transformers well apart, and
mounted at right angles to each other, to min-
imize AF feedback. Mount the power tran-
sistor (Q4) on a heat sink made of a 3x4-in.
piece of aluminum, insulated from the chassis.

The exact size of capacitor C7 will depend
on the length and routing of the cables, as to
hum pick-up. In the unit shown, the value of
C7 is 10 mfd, which greatly reduces hum
pick-up from the line yet doesn't seem to
affect appreciably gain or tone.
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MATERIALS LIST—HOME INTERCOM

All resistors are Y,.w, 10%, catalog number 13F0S0, except
where noted. Catalop numbers are for Newark Electronics Corp.,
223 W. Madison St., Chicago 6, Il

Desig. Description

Rl 500-ohm, 10-w adjustable resistor (Newark
13F518)

R2 100-0hm, 5-w resistor (Newark 13F150)

R3 .33.meg. resistor

R4 15,000-chm resistor

R5 3600-chm resistor

R6 .1-meg. resistor

R7 .39-meg. resistor

R8 .68-meg. resistor

R9 10.000-0hm potentiometer, Mallory U-20
(Newark 9F104)

R10 3300-0hm resistor

R11 4700-0hm resistor

R12 10,000-0hm resistor

R13 270-0hm resistor

R14 330-0hm resistor

R15 1500-chm 2-w w.w. pot., Clarostat 43-1500
(Newark 9F776)

R16 39.0hm resistor

R17 1-ohm, 2-w resistor (Newark 13F060)

3,3-0hm, 2-w resistor (Newark 13F060)
500-mf, 50-v capacitor Sprague TVA-1315
(Newark 18F975)

R18
€l c2, 3, C13

C4,C5 100-mmf, capacitor Cornell-Dublier 15F5T1
(Newark 15F1226)

Cé 2000-mf. 15-v, capacitor Cornell-Dublier
BR-20001 (Newark 15F166)

c7 See text

C8, C9, C11 10-mf, 25-v. capacitor Sprague TVA.1204
(Newark 18F154)

€10, C12 50.mf, 25-v. capacitor Sprague TVA.1206

(Newark 18F156)
T 18-13-0-13-18-v. 9A transistor power trans.
former, Stancor TP-1 (Newark 1F441)

T2 2K to VC output transformer, Stancor
A-3332 (Newark 1F276)

T3 100-ohm to 1K interstage transformer,
Stancor TA-3 (Newark 1F429)

T4 48-ohm to VC output transformer, Thordar-
son TR-61 (Newark 2F524)

L1 2.8-hy, 300-ma. choke, Stancor C-2334
(Newark 1F177)

L2 13-hy, 65-ma. choke, Stancor C-1708 (New-
ark 1F158)

Fl ?-amp 3AG fuse (Newark 27F652)

F2 4-amp 3AG fuse (Newark 27F655)

RFC 2.4-mh. choke, Miller 4666 (Newark
59F304)

Ql1, @2 2N169 (Newark 21F348)

Q3 2N214 (Newark 21F4506)

Q4 2N307 (Newark 21FX6159)

SR1 36 VAC, 1.5A rectifier, Int. Rect. J29B1

(Newark 21F810)
RY1 DPDT Contacts, 24 volt dc coil (See Text)
*Ry2, Ry3, Ry4, RyS 2A & 1C contacts, 24-v dc coil (See Text)
@Ry6 DPST contacts, 24v dc coil (See Text)
*S1, S4, S7, S10 SPST push button switch, C-H 8411K4
(Newark 23F260) or SPST spring-return
toygte, H&H 81045-FB (Newark 23F002)
DPST toggle switch, H&H 20902-CX (New-
ark 23F012)
1-pole, 5-pos. rotary switch, Mallory 3215J
(Newark 22F052)

*S2, S5, S8, S11

*$3, $6, S9, S12

#9513 DPDT togale switch, H&H 20905-FR (New-
ark 23F015)

*pL1, PL2, P13, P14 1t48B pilot light (Newark 25F107)

#Z High frequency buzzer (Newark 46FX002)

LS1. LS2, LS3, LS4 4" 3.2-chm speaker (Newark 56F252)

*TB1, TB2, TB3, TB4 10-contact term. strip, Cinch 17-10 (New-
ark 29FX560)

@TBS 2-contact terminal strip, Cinch 17-2 (New-
ark 29F X552)

Misc. ;Si:)v)veled pilot light holders (Newark 25F-

Fuse Holders, Surface Type (Newark 27F-
754}, chassis type (Newark 27F752)
Notes

* one required for each master station
@ one required for each substation
# one required for each master station with PRIVACY switch
In addition to the above, a chassis and cover, such as an amplifier
foundation kit, will be required for the main unit, and suitable
cabinets required for stations.
Relays may be secured from Universal Relay Corp., 42 White St.,
N. Y. 13, N. Y. An unsealed relay for Ry2 through RyS (2A, 1C
contact, 24-v coil) is their ARC type 55342, Cat. #R171 @
$1.50 each. Many others are available.
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Three adjustments are required when the
unit is wired. After the amplifier is wired
and checked, connect speakers to the input
and output, and insert a milliammeter in the
power lead (going to R2). Place the speakers
in separate rooms so there can be no acoustic
feedback between them. Connect one relay
coil to the power supply so it will draw cur-
rent, and connect the amplifier power lead.
Adjust R15 so the amplifier draws about 170
ma, being sure that you are not also measur-
ing the relay coil current. This will give an
output of better than 1 watt, and will mean
that about 250 ma flow through choke L1 on
LISTEN and about 330 ma on TALK. The
latter is in excess of the choke rating, but will
not hurt for short periods.

A second adjustment is the pilot light sup-
ply resistor R1. Set the tap on R1 at full re-
sistance; and, with the set-up outlined above,
connect a #48 pilot light between the R1 tap
and ground. Using a high resistance volt-
meter, adjust this tap until there is about 1.8
volts across the pilot light. This lower-than-
rated value is suggested to minimize burn-
outs due to the surge when the unit is turned
on.
The last adjustment is the volume control
R9. With the connections outlined above,
gradually turn R9 so the arm approaches the
Q2 collector lead. If the speakers are proper-
ly separated, you should be able to turn it
all the way up without getting a feedback
howl. If you can’t, there is feedback within
the amplifier. To correct this, first try in-
creasing the size of R7, then try additional
shielding. If the howl persists, and wiring is
correct, the feedback is probably due to parts
placement,

Later, when the unit is placed at its cen-
tralized location and all cables are connected,
R9 can be adjusted for desired volume.

Stations can either be built into small radio
cabinets available from suppliers or, home-
made cabinets can be used. Since ac power
is not required at the stations, they may be
either wall-mounted, or placed on tables,
whichever is more convenient.

Since only low voltage is carried in the
cables, regular multiple-conductor intercom
cable can be used, such as Belden 8443
through 8449, 8456, and 8457. This is available
in 3 through 10-conductor, and in 12-con-
ductor.

For master stations without the PRIVACY
switch, you will need cable with 5 conductors
plus 1 for each station to be called. The
PRIVACY switch requires one more conduc-
tor, and all substations require 2-conductor
cables.

Shielding is not required unless it is ex-
pected that you will have runs in excess of
75 ft. between a station and the control unit.
In such cases, it might be necessary to have
conductors 1 and 6 shielded.




Puzzled By

Cryptic Citizens Band Messages?
Here’s what they mean

F YOU happen to eavesdrop on a citizens
band radio some evening, you might hear
cryptic messages that sound something like

this:

“Advise 10-20.”

“Cicero near Cermak.”

“10-15 Raid at Polly's.”

“10-4"’

“10-16 three bombs.”

“10-19 stake out, 10-12 heat’s on.”

. “10-4.”

What you're hearing isn’t really a dramatic
police episode, nor is it the audio portion of
an old TV show. Deciphered by Jack Catter-
all, technical services manager for Raytheon
Co.’s Distributor Products Division, the con-
versation reported above is translated as:

“Where are you now?”

“I'm on Cicero Avenue near Cermak.”
“Will you please pick up a can of Raid at

Polly’s store?”

“OK')Y
“I went to the store as you requested and

picked up three insecticide bombs.”

“Hurry home, we're having a steak cook-

out. The guests are here and the fire is
started.”

“OK")

Businessmen, taxi drivers, wives with gro-
cery lists, and people with car pool problems
all seem to be talking like policemen, Cat-
terall observes. With almost a half million
citizens band users throughout the nation,
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many have adopted the police radiotelephone
abbreviations to shorten their conversations.

The “hamsters,” as citizens band operators
sometimes call themselves, have generally
agreed on the following more commonly used
signals.

10-1 Reception poor; can’t understand you
{(pronounced ten one)

10-2 Reception good

10-3 Affirmative, will do

10-4 OK or yes

10-5 Need your assistcnce to relay o message,
or | am relaying a message

10-6 Busy, can't talk now

10-7 Going off the air

10-8 Coming on the air, station is manned

10-9 Repeat your last message

10-10 Finished transmitting

10-12 Officials or visitors are present

10-13 Give me road and weather information

10-15 Make a pick upof........ Coo000000

10-16 lhave picked up. . .. .....cocvvnnn....

10-18 Do you have a message for m2

10-19 Return to station

10-20 Position report

10-21 Call me by telephone

10-23 Arrived at scene

10-24 Finished with last assignment

10-33 | have an emergency message

10-37 What is your call sign and name

10-70 Fire
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Electronic
Piano

Steel reeds and transistors replace strings.

Piano never needs tuning

By BILL McHUGH

chords and you are pleasantly surprised.

Usually a small piano implies a sacrifice

in tone quality, but this one sounds very close
to what you hear from a good spinet.

Let’s try the action. It’s not an expensive

SIT down at the keyboard, play a few
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FIG. 1: This is the portable model Wur-
litzer electronic piano. Amplifier and
speakers are built-in. Foot pedal con-
trols the sustain while keyboard knobs
control volume and vibrato rheostats.
Heart of electronic piano (left) is Swed-
ish steel Sandvik reed . . . this one fora
middle tone is about 2%z inches long. It
bolts to the reed bar, hole at right for
that purpose. Tip weight is ground or
filed in reed pitch adjustment at factory.

piano, so we can hardly hope for
concert hall touch—but we're
amazed! This piano is agile! Your
fingers fly over keys that feel even
and nimble. It certainly is not a
sluggish keyboard.

Opening the top lid (Fig. 3) we
find something unlike anything
we’ve ever seen in a piano. Maybe
this is the “piano of the future.” It
is one of the few breakthroughs in
piano design in a long time.

The piano has no strings! Sound
comes from steel reeds and they
never need tuning.

So what? Well, ask any con-
cert pianist, or recording artist,
and he’ll tell you that when you
want to play fine music, you have
to tune a grand piano before ev-
ery performance. Traditional pi-
anos have one or more metal
strings for every note. The strings
are arranged like a harp, on a
heavy massive iron casting with a
tension that can run into tons of
pull. Tune the piano, and it is
only a matter of time until the
tension on the strings, plus changes
in temperature, pressure and hu-
midity cause it to slip out of tune.

If you live where the tempera-
ture is even year around, tuning
every 6 months may be enough.
But a piano on the stage of a night
club, a theatre, a music school, in
the tropics, the arctic . . . any
place where the instrument gets
lots of use, is an engineering prob-
lem now solved by the new Wur-
litzer reed principle.

A fringe benefit of interest to
any entertainer is a spectacular
reduction in weight. The average
small home-size piano weighs 400
to 600 pounds. Only experienced
movers can lug such a weight from place to
place. The new electronic piano is not exactly
a lightweight at 80 pounds, but a man and a
boy can put it in a station wagon and move it.
There is nothing fragile about the portable
model . . . it is a tough piece of machinery,



and we saw proof of
the fact that it can take
a lot of moving.

The real news is for
parents, landlords, and
neighbors. Since the
piano is electronic, and
its sound emits from a
loudspeaker, all you
have to do for quiet

the earphone jack.
Then junior can prac-
tice all night if he PCkuP P_ATE
wants, while the rest 27O CEISIDE
of the world sleeps.
Probably every com-
poser, musician, and
pianist has tried one

operation is plug in v —-—
|Y p / o

time or another to KEY BED

muffle, baffle, soft ped-

al, or otherwise kill ﬂ

the sound of a practice

piano. But nothing

seems to work, be-

cause if you dampen

the strings of the conventional piano, you
also change the response (bounce-back) of
the hammers and the keyboard feel can be
so different that practice is a waste of time.

Another factor in practice is a psychologi-
cal one. What music student likes to broad-
cast practice boners to the whole neighbor-
hood? The ribbing that every young pianist
takes from family and frierds is enough to
cause many potentially fine musicians to stop
taking lessons and start watching TV as a
life-long hobby. To develop skills as a pianist
takes hundreds of hours of concentrated
study and practice. The electronic circuits
and earphone attachments now make this
possible in crowded apartments, in college
practice rooms, and in the ordinary home.
Professional musicians report that they can
rehearse new numbers anywhere—in hotels,
and even on stage with curtain up. Flip the
switch and the sound is completely private.

The heart of the new invention is a Sand-
vik Swedish steel reed (Fig. 1). When the
pianist strikes the key, the felt hammer hits
the reed causing it to vibrate as in Fig. 4.
The touch closely resembles that of a con-
ventional grand piano because the “action”,
(hammer mechanism) is mechanically and
functionally similar.

The reed vibrates at a pre-set pitch. One
reed can produce only one pitch, for example
middle C is a standard 261.626 cycles per
second. The tip of the reed is weighted with

FIG. 4: Photo shot ot 1/10th secand shows the arc
of the hammer striking steel reed and bouncing away.
Engineers used high speed cameras to perfect this new
piano actian which duplicates grand piano respanse.
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— DAMPER REGULATING SCREW

DAMPER LEVER
FELT DAMPER
REED

_— HAMMER
——— HAMMER REGULATING RAIL

ADJUSTABLE CAPSTAN SCREW

- BALANCE PIN

FIG. 3: Looking inside top of electronic piano you
can see how the damper lever (lifted away) controls
sound. Like o standard piano, as long as you press
key, domper remains up. When key is released felt
damper drops down to stop vibratian of reed below.




a lead mass. By filing or grinding away tiny
amounts of this weight, factory technicians
working with precise frequency measuring
equipment establish the pitch. Once set, it
stays right on the note. Should the reed ever
break, a rare happening, you will be able to
buy a replacement for less than 50 cents.
Electronic Function. All the reeds, one for
each key of the piano, are bolted securely
at one end to the cast aluminum reed bar
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FIG. 5: Console home style electronic piano costs less
than $500, yet has complete 64-note standard key-
board and pedals. At keyboard side are volume and
vibrato control knobs. Electronic amplifier (inset) oper-
ates on 9 transistors, delivers over 10 watts audio.

(Fig. 3). When they are at rest, the reeds
are centered slightly below the slotted cavi-
ties of the pickup plate. This pickup plate is
charged at a plus 270 volts de while the
reeds are at zero or at ground voltage.

The piano in effect is a big capacitor. It
is similar to the variable capacitors (con-
densers) used to tune a radio. When the
piano is not playing, the reeds are in a neu-
tral position and capacity is very low. The
hammer strikes a reed and as it starts to
vibrate, the tip swings upward. Capacity in-
creases until the reed travels through the slot
and slightly beyond. At that point the capac-
ity starts to decrease until the reed reaches
the end of its upward swing. Now as it starts
to travel downward back through the pickup
plate capacity again increases. This action
repeats itself for every cycle . . . from 50 to

FIG. 6: Eighty-pound portable piano (left) can be used
outdoors, on boats, in army camps without ac power.
Entertainer Marian McPartland (above) uses Wurlitzer
electronic transistor piano at Savey Hilton, New York.
Battery power pack will be available in early 1963.



FIG. 7: Electronic piano installation at Ball State
Teachers College, Muncie, Indiana, equals 13 sep-
arate practice rooms. Students hear private com-

2093 times per second depending on which
note of the piano you are playing.

The varying voltage feeds through a load
resistor, is then amplified through a transistor
amplifier (a less expensive tube amplifier is
also available) and fed to the loudspeaker.
Pianos are equipped with the standard sus-
tain pedals, and volume controls. In the
portable model, the volume control is on the
keyboard; in the home model, a pedal con-
trols volume. But there is also a second
rheostat control which controls the vibrato
section of the amplifier. By adjusting this

FIG. 8: Electronic piano design (right) shows reduc-
tion in weight and cost. Wood framing which sup-
ports heavy cast iron plate and soundboard of con-
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ments and only their own piano on phones. Instructor
can demonstrate on main unit, connecting individually
to any student, or to entire class by means of control.

control, you can obtain effects from Hawaiian
guitar to vibraphone.

The amplifier puts out enough sock to fill
a small auditorium. Wide open, the electronic
piano will deliver considerably more sound
volume than a standard spinet. External
speaker jacks, and a jack for input permit a
wide variety of electronic hookups. For ex-
ample, a musician can rig his electronic piano
so pre-recorded music plays through the piano
speaker system along with what he plays.
A musician could easily play duets with him-
self!

ventional piano (left) is eliminated.
1/6th the weight. Electronic amplifier delivers more
sound than standard piano, produce special effects.

New piano is
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College Radio Stations

Over 250 of these stations broadcast unlicensed in the AM band

By DON A. TORGERSEN

broadcasting medium, the college radio

station has become an important func-
tion in more than 250 college and university
communities. These stations not only provide
a reliable source of news and entertainment
to the community, but also supply the broad-
casting industry with a number of highly
trained personnel, most of whom are acquir-
ing degrees in radio and television, journal-
ism, advertising, and engineering.

College radio stations broadcast on the
AM band, and can usually be heard on any
AM radio in the vicinity—even car radios and
portables. By means of a special engineering
principle called *“carrier current,” the college
station is able to deliver a powerful, high
quality signal to the community without
being heard much beyond the boundaries of
the campus itself.

Carrier current is a technique whereby
transmitters, instead of being coupled to
antennas, are coupled directly to the power
lines of dormitories and resident halls. This
same engineering technique completely solves
the noisy reception problems which reduce
the listenability of other stations in many of
the new, steel-and-concrete, fluorescent-
lighted dormitories now being constructed.
Very often, the college station may supply
the only strong signal going into these build-

c LTHOUGH seldom publicized as a
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(A) Usually, an engineer and an announcer work as
a team to produce a show.



ings. One student engineer described carrier
current in this way: “You might say that
what a person hears on his radio is ‘controlled
interference’ in the power lines.”

Unlicensed Broadcasting. What is pecul-
iar about these stations is that they operate
unlicensed. This is due to a provision in part
15 of the Rules and Regulations of the
Federal Communications Commission, which
states that a transmitting device may operate
in the broadcast band with a signal strength
of 15 microvolts per meter, at a distance
of one wavelength divided by two pi (157,
000 feet/frequency in kilocycles) from any
radiating source. Any such transmitter may
operate unlicensed so long as it does not in-
terfere with regularly licensed stations.
Citizens band communication is another type
of transmission governed by this provision.

Two such stations are WPGU (University
of Illinois, 610 k¢, Champaign-Urbana) and
WRCT (Radio Carnegie Tech, 900 ke,
Pittsburgh). These stations are staffed,
managed, and operated entirely by under-
graduate students as an extracurricular
activity independent of formal school ad-
ministration. WRCT has a staff of over 125
students, while over 200 students run the
affairs of WPGU.

Most of the equipment has been designed
and constructed by the students themselves.

Photos by Ed Wah!

(B) But some announcers do their own engineering.
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By keeping abreast of the latest developments
in the electronics industry, the students have
been able to design high fidelity units with
a frequency response higher than that sl-
lowed for other AM stations in the same

An announcar gathers the latest mews from o UP1
teletype network.
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area, since the commercially licensed stations
are required to suppress their high frequen-
cies. WRCT uses seven transmitters conven-
iently located that broadcast flat within 2 db
up to 15,000 cps, and range in power from
10 to 75 watts output with a total output of
about 150 watts.

Other facilities at WRCT include four
studios, two of which are audio participation
studios; remote equipment for live or record-
ed programs; and audio equipment to handle
stereo recordings at 33 and 45 rpm, mono-
phonic recordings and electrical transcrip-
tions (lateral to 16 in.) at 33, 45, and 78
rpm. Their tape recording equipment con-
sists of half track at 7% and 15 ips, full or
half track tape playback at 7% and 15 ips, and
cartridge tape machines. To round out their
studios, they employ United Press Inter-
national radio news service, NBC radio net-
work, citizens band transceivers, and beep
telephones.

WIIT (Illinois Institute of Technology, 610
AM, 919 FM, Chicago) has experimented
with dual broadcasting of AM and FM chan-
nels, and has even tried multiplex. An en-
gineer describing the power of their two
transmitters boasted, “We load 'em up with
20,000 milliwatts.”

Programming at these stations often covers
as much as 133 hours per week. It includes
classical, popular, folk, and show music, news,
press conferences, drama, and play by play
broadcasts of football and basketball games.

In times of emergency, the college radio
station will often serve as an auxiliary to
national networks. In May of 1962, when a
tornado struck Rantoul, Ill.,, after a severe
wind and rainstorm, the news staff of WPGU
sent dispatches, both taped and telephoned,
for use by UPI and ABC.

Financing these stations, since they are
not for profit, is not much of a problem.
Some of them are supported in part by grants
from the student body, and in part, since they
are not classified as educational stations, by
the sale of commercial time to local mer-
chants as well as many national advertisers.
WPGU, which is financially self-sufficient,
solicits a certain amount of its advertising
through a New York agency, and actually
realizes a small profit at the end of the year.
This profit is turned back into the Illini
Publishing Co. for use in other campus in-
formation activities.

Training. Although these stations are not
required to have licensed technicians on their
staffs, WRCT has imposed its own require-
ments, and 12 staff members hold first class
radio telephone licenses. WRCT conducts
regular classes in order to prepare their
technicians and announcers for FCC examin-
ations.

At WPGU, before a prospective announcer

S0

is even placed on probationary status, he is
given an audition to see if his voice is suitable
for radio work, and to make sure that he
will not tense up or freeze in front of a mike.
To become a staff announcer, he must pass a
written test and a simulated-broadcast ex-
amination under stress. One of the favorite
techniques of the practical test is to tell the
announcer that something has gone wrong

Making a spot check on the taping of a news
broadcast.



The record library ot WPGU contains almost 20,000
records.

with the record deck after he has introduced
a record, and force him to ad lib for several
minutes.

In testing engineers, it is better to face
them with actual engineering predicaments.
Tape decks can be bumped to the wrong
speed, or transmitters in certain buildings
can be mysteriously shut off. The hardest test
tfor an engineer is known as the “flip-segue.”
This antic requires him to turn a record over
after a number has been played, and im-

Station personnel design and maintain most of the

equipment. These technicians are checking out a
malfunctioning transmitter with an cscilloscope.
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After 19 hours of continuous daily bioadcasting, a
weary engineer puts the station to bed at the master
control panel.

mediately play a number in the middle of the
opposite side. Whereas the standard time for
this maneuver is 15 seconds, one ambitious
engineer at WPGU has got it down Lo a split
lightning four seconds.

Not all staff memkers are males. At least
one-fourth of the staff at WPGU is composed
of coeds. Besides being valuable as copy-
writers and production managers, several
coeds have joined the engineering staff so that
they can engineer the shows that their boy-
friends announce.

WPGU actually owns the largest record
library in the state of Illincis south of the
Chicago area. There are almost 20,000 records
locked up in the record library. With several
bands to each record, this adds up to over
125,000 selections.

To give the station a touck of personality,
famous stars such as Tennessee Ernie Ford,
Pat Boone, the Four Lads, Shelley Berman,
and Connie Francis send short taped spot
promotions to the station. In summing things
up, Pat Boone said, “This i= Pat Boone. 1
don’t know a whole lot abomt WPGU, but
they do have good taste in nrusic. They play
my records.”
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$4 Transistor Tester Uses

By ROBERT E. KELLAND

HIS neat looking transistor tester costs

$4 or less, going by current catalog prices,

and you can probably build it for half
that much by using scrap parts.

The unit checks transistors either on the
bench or in the circuit, and results are ade-
quate for most service and experimental
needs. The advanced electronics expert
needs a complete range of tests to pin down
the detailed performances of any semiconduc-
tor, and so might find this tester wanting.
But it is surprising to see what can be done
by using this simple tester along with manu-
facturer’s transistor spec books.

The tester will work with any VOM or
VTVM that has R x 1 and R x 100 ohmage
scales. The ohmmeter provides the indicating
meter, and also eliminates the need for a
separate power supply for the tester.

Build the Tester in a 5% x 3 x 2%-in. gray
hammertone aluminum utility box. Photos
show a transistor socket mounted on the top
panel for testing out-of-circuit transistors. If
you want to add a power transistor socket,
there is plenty of room, but you will have
to rearrange the available space. The pin
jacks on the end of the box are for testing
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transistors in circuits, and you will need
three color coded alligator clip test leads.
For transistor work, the small size clips are
the best.

Follow the chassis layout (Fig. 3), as you
cut the holes for the sockets, switches, and
jacks. Ready-painted chassis should be pro-
tected with cloth when clamped in your vise.
Exact measurements are not given for the
tube sockets since various brands will differ
in size. Less expensive wafer sockets sal-
vaged from old radio sets will also fit.

The chassis has two pin jacks for the prods
of the ohmmeter. If your meter has banana
or alligator clips as prods, substitute the
proper jacks to fit. Two 5-way binding posts
would also serve this purpose.

Use #22 solid insulated wire to hookup
the connections on the chassis, and then con-
nect the tube sockets with flexible stranded
insulated wire.

How It Works. A transistor consists bas-
ically of two diodes; the collector-base diode
and the emitter-base diode. By measuring
the forward and back resistance of these two
diodes and comparing the results you get an
indication of transistor condition. Checking
resistance between the emitter and the col-
lector will indicate leakage or “break down”
of the transistor base. When checking the
diodes, a high ratio between the forward
and back resistance will indicate a good
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diode. Many technicians and experimenters
rely on their cohmmeter to make these meas-
urements, but connecting the chmmeter leads
to the transistor and reversing them at least
half a dozen times is time consuming and
often leads to incorrect results. The simple
switching circuit used in this tester makes
these measurements easy.

Using the Tester. Zero adjust your ohm-
meter on the R x 100 scale and plug the prods
in the tester. Polarity of the prods is not im-
portant since the DPDT slide switch reverses
meter polarity. Now you can set thz rotary

MATERIALS LIST—TRANSISTOR TESTER

::;torneq Size and Description
R1 1000 ohm 1/, watt carbon resistor (#£1MM000)*
S1 DPDT slide switch (%36B148)
S2 DP 3 Pos. non-shorting rotary switch (3358235, knob
supplied)
3125 insulated tip jacks (41H115)

3 alligator clips (#45H171)

3 tip plugs (241H200)

1 transistor socket, 3 pin (40H294)

1 8 pin octal tube socket, retainer ring mount +3#40H058)

1 9 pin miniature tube socket (=22H594)

1 7 pin miniature tube socket (322H567)

1 chassis, aluminum minibox 5'%4x3x21/3” gray hammer-
tone finish (80P348)

#22 solid insulated hookup wire. Stranded insulated
wire. Screws, nuts, solder

* All numbers from Allied Radio, 1963 Cat. 220. Address 100 N.

Western Ave., Chicago 80, Ili.

Misc.

RADIO-TV EXPERIMENTER

Fig. 1-1A: § & M consultant Mort Friedman (far left)
checks tester plugged into inexpensive Monarch VOM.
Monufacturers transistor manual provides reference.
Tronsistors can be inspected in seconds and graded for
relative performance. Use short probe leads (left) with
miniature alligator clips for checking transistors in
wired circuit. This setup has been used for production
inspection and proves fast and practical. An otherwise
time-consuming test is accomplished without using ex-
pensive laboratory gear. Delicate low power transis-
tors are protected from burnout by 1K resistor in tester.

Fig. 2: Tube filament checking sockets are optional.
Wire your chassis connections with solid hookup wire,
and use flexible wire for the tube socket connections.

s xn
32 32
{APPROX.
T0
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TRAN ~
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SOCKET
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A
ALL JACKS INSULATED FROM
CHASSIS WITH FIBER WASHER

DPODT

PICTORIAL

B SCHEMATIC

TESTING COLLECTOR

TESTE;—l
TESTER

TESTING EMITTER
c

EMITTER - COLLECTOR
LEA| KAGE TEST

Y L

I ESTER

POS.1 ROTARY SW.(CB) POS 2 ROTARY SW. (EB) POS.3 ROTARY SW. (EC)

EMITTER-COLLECTOR LEAKAGE*

Transistor Meter Scale Minimum Readings
RF-IF-Conv. R x 100 6000 Ohms
Low Power Audio R x 100 1500 Ohms
High Power Rx1 1050 Ohms

Transistors Removed from Circuit-Tested Room Temp.

NOTE: Readings Are 1000 Ohms Higher than Actual
Transistor Resistance Because of R1

* Cut out and cement to meter case.

(Courtesy of Delco, Div. G. M.)
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Fig. 6: Tube checking circvits on side of box are
handy extra feature for radio and TV servicemen

working on sets in homes. Binding posts for other
kinds of tests can be added to this handsome case.

switch to position CB (Collector Base)
and insert a transistor in the socket.
Your ohmmeter should indicate either
a very high resistance between 200K
and 1 megohm or a very low resistance,
1500 ohms or less. All readings are 1,000
ohms higher than the actual transistor
resistance because of current limiting
resistor R1. Changing the polarity with
switch S1 should immediately give you
a different resistance, lower or higher.
A high ratio in the two readings indi-
cates a good collector diode.

The second position of the rotary
switch EB (Emitter Base) measures
resistance of the emitter to base diode.
The pair of readings should be similar
to the collector base diode.

Position EC of the rotary switch tests
the emitter-collector leakage. Readings
lower than those indicated in Table A
indicate breakdown or shorting of the
base. This seldom happens with low
power transistors running on normal
voltages. Changing the polarity reverse
switch should give you a different read-
ing, but both readings should be higher
than those listed. For permanent refer-
ence, cut out Table A and cement it to
the underside of the Tester Case for
quick reference.

Both PNP and NPN transistors are
tested in the same way. In the circuit
testing will produce different sets of
readings on the meter, but your low
resistance readings should be about the
same or slightly lower. High end read-
ings will decrease to 2K to 100K de-
pending on the shunt resistance pres-
ent in the circuit being tested. A ratio
of 5 to 1 indicates a good transistor.
For example, a reading of 1200 and
2000 ohms is actually a 5 to 1 ratio, be-
cause you must subtract the 1,000 ohm
value of R1 from each. If a transistor
shows bad in the circuit, remove and
confirm your test out of the circuit. The
leakage test cannot be taken with the
transistor in circuit.

A Caution. Some ochmmeters can de-
liver enough current to ruin transistors,
and for this reason R1 is included in the
circuit as a current limiting device. Ex-
cept for power transistors on which you
can use any ohmmeter scale, always
use the R x 100 meter scale. High im-
pedance ohmmeters are best suited as
the current supply is generally much
lower, and the accuracy of the meter
itself is better. Resistor R1 also limits
current when testing low-volt tube
filaments. This test is simple continuity,
and a reading indicates a good filament.
Check a tube manual for proper fila-
ment connections.




Read AC Current with Your

Authar Lucas demaonstrates how “Mini-Amp” and sensitive
VIVM con be used to observe small changes in power con-
sumed by rodia. Unsteady reading indicates defective parts.

ing around your scrap box is all you

need to read ac amperage. The ordi-
nary VOM (volt-ohmmeter) or VTVM (vac-
uum tube voltmeter) usually has a dozen or
so scales ranging in ohms, volts, and dc
amps, but it won't read ac current! This is
a measurement most meters can’t handle, and
yet it is very important in many radio or
appliance service jobs and on the electronic
design bench.

The “Mini-Amp” pickup coil, made of a
transformer (Fig. 8) is similar in principle
to the clamp-on ammeters commonly used by
electricians. The measuring head couples to
the line by induction, so you can read the
ac amperage consumed by a motor or appli-
ance without having to cut into the power
wire! Any ordinary ammeter has to be wired
right into the circuit in series with the appli-
ance every time you want to take a reading.

There are two ways to build the probe
head. The split core magnet can be used di-
rectly to read large currents from 1 to 25

Q N OLD transformer that may be kick-

RADIO-TV EXPERIMENTER

Voltmeter

Pickup coil converts VOM to AC
current reading instrument

e

By ALFRED R. LUCAS

amps ac. The voltage induced in the
transformer winding is proportional
to the current, so you simply connect
the transformer to your ac volt-
meter, and read on a calibrated scale
(Fig. 2). A more sensitive ac cur-
rent meter can be built (Fig. 1) for
less than $5.00. Calibrated properly,
it will perform as well as instruments
costing $100 or more. Depending on
the quality of your VOM, sensitivity
can extend down as far as the micro-
amp range and up to heavy appliance
currents as high as 25 amperes and
more.

Altering the Transformer is your
first step. No specific transformer is
listed since you can use any audio output
transformer that has E-type core construc-
tion similar to the one shown in Fig. 8. Such
transformers are common in radios and
amplifiers. Dismantle by bending back the
transformer cover tabs as in Fig. 8. Next re-
move the two retainers with long nose pliers.
Remove the coil and place it over one of the
side legs of the transformer core (Fig. 8).

Replace the frame by bending one of the
mounting tabs straight and pushing it over
the core and through the transformer coil.
Finally, remove the primary leads of the
transformer (usually heavier solid wires).
The transformer modification is now com-
plete.

If you are building the simplified model
(Fig. 2) solder two test cord leads to the
secondary windings and solder the plugs,
PLI and PL2, to the other ends. This finishes
the construction of version one.

The more sensitive version of the pickup
coil uses the same transformer and a printed
circuit amplifier. Mount the transformer so
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S&M consultant, Erving Edell checked out this
method of reading power consumed in home cir-
cuits. It was easy to trace circuits, in any part of the
building. The VOM is far more sensitive than the
usual electrician’s instrument and even o 25 waott
test lamp added to an existing amperage on the dial
was clearly seen on the meter's calibrated scale.

that the core piece fits snugly against the
side of the case. If necessary shim the fit
with thin strips of wood. Mount all other
parts (Fig. 9) except the amplifier chassis.
Wire in the wall receptacle, splitting the
two-conductor line core, and running only
one of the wires through the gap in the
transformer core. Then wire the circuit-
board amplifier according to Fig. 3.

Insulate circuit board with electrical tape
and wire it into the circuit under the switch
as in Fig. 9. Complete construction by using
the grounded side of R3 as a common ter-
minal.

Calibration. Before using either unit, a
conversion table or tape-on scale must be
made for the VOM or VIVM. There are two
ways to make this calibration. Several known

and the output voltages recorded. These cur-
rents can be obtained by placing known re-
sistors in series with the line. Knowing the
line voltage, the current is given by Ohm’s
Law as the voltage divided by the resistance.
In using this method be sure to use a resis-
tor with a high power rating. If you have a
variable transformer, the entire process can
be done with one resistor. Simply change
the voltage by step-wise amounts and calcu-
late the current at each point. Different size
light bulbs can also be used with slightly less
accuracy. The current through them is found
by dividing their power rating by the line
voltage. Current ratings appear in catalogs
available from the lamp manufacturers.

This method of calibrating ammeters should be used
only if you have no power resistor and variable
transformer. Lamp wattages in various combinations
will give you an accurate enough reading to plot a
scale. Accuracy will be within 5 percent, provided

currents must be sent through Mini-Amp that you keep your i g line voltage steady.
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The completed pickup fits in the palm of the hand.
To read amperes, you pass the conducting wire
through the open side of the transformer. Top left
is transformer (common in radios) before alteration.

Calibrate the high scale first. Put the selec-
tor switch in the “HI” position and set the
VTVM or VOM to the lowest ac voltage
range. Send increasing known currents
through Mini-Amp and record the position on
the voltmeter scale for each one. If a higher
current scale is desired, turn the VTVM or
VOM to the next higher ac voltage range
and calibrate it in a similar manner.

To calibrate the low range, select a value

Inside view shows Mini-Amp chassis. Device to be
tested plugs directly into receptacle on top. Power
line (arrow) feeds through opening in transformer.
Transformer secondary winding output is amplified
and feeds to test leads. R3 is common terminal.

RADIO-TV EXPERIMENTER

MATERIALS LIST—MINI-AMP

Amt. Req. Size and Description
Simplified model for higher currents
1 modified audio output transformer of your choice (see text)
lor2 plug(s) to fit voitmeter
Amplifier modei for any current range
1 5 mfd. 15 volt miniature capacitor, Cornell Dubilier 405
(Allied #18L159) C2
1 9 volt battery (Burgess 2U6 or equiv.)
1 5 mfd. 6 volt miniature capacitor, Mallory TT6XS (Allied
#18L769) C1
1 680K V, watt resistor
1 10K ¥/, watt resistor
1 10K carbon potentiometer linear taper, IRC Ql1-116
(Altied 230M306)
1 4 pole, 3 position, non-shorting rotary switch, Mallory
3243J (Allied #34B357)
1 CK722 transistor
1 atuminum case, Bud Mimibox CU-3003A (Allied #80P363)
1 modified audio output tiansformer of your choice (see text)
1 battery connector, Cinch-Jones Type 50 (Allied 2544037)
lor2 plug(s) to fit voltmeter
1 wall power receptacle (baseboard mounting type)

of full scale current from 50 milliamps to 10
amps. With the VTVM or VOM set on the
lowest scale, Mini-Amp in the “LO” position,
and the selected current flowing through
Mini-Amp, adjust the calibration control un-
til the voltmeter reads full scale. Mark this
setting of the calibration control with a piece
of tape. Calibrate the remainder of the scale
in exactly the same manner as the high scale.

The simplified Mini-Amp is also calibrated
in the same manner as the high scale of ver-
sion one, only in this case one lead of the
load must be placed in the opening of the
core, and the core piece placed over it to
close the gap. A more permanent arrange-
ment can be made if an extension cord is
split, and one of the wires is run through
the core with the core piece fastened perma-
nently in place. Then the device to be tested
can be simply plugged into the extension
cord. You can calibrate as many different
scales as you need by simply employing a
different setting of the calibration control for
each cne.

Suction Fastener for Soldering Pencit

o A rubber suction cup attached to your
soldering pencil’s handle by means of a cable
clamp comes in mighty handy at times. For
example the pencil can be suction-fastened
to any smooth tool or toolbox or other object
for difficult jobs requiring more than two
hands. Or it could be fastened to the side
of a chassis when standing idle while build-
ing or servicing.—JoHN A. CoMSTOCK.
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DX America

Maybe you've monitored five confinents, logged 100
countries, verified stations on the other side of the
world, but what about our own United States?

By C. M. STANBURY i

America is that you can start right in,

using any ordinary AM radio you may
have around the house. At night, find a place
where you will disturb other members of the
household the least, plug in, and get set to
listen.

Tune away from local stations, push the
volume up, and look for a weak signal: you
will soon have your first “logging.” With just
a simple receiver, especially after midnight,
you will be able to log 50-kw clear channel
stations (see WHITE'S Rapro Log, page 159)
up to 1000 miles away. The better your re-
ceiver, of course, the more you will hear.

One improvement you should make, if you
can, is the addition of an outdoor antenna,
as long and as high as possible. Most re-
ceivers are provided with means for attach-
ing such an addition: if yours is not, simply
connect the antenna to the terminal of the
built-in loop with a .05-mfd. capacitor. If the
terminal is difficult to locate, any competent
repairman can help you. Make sure the
bare antenna wire is not grounded against a
metal window frame or tree limbs.

If you live in an apartment and cannot
erect an outdoor antenna, the copper pipes of
a heating system make an excellent substi-
tute. Even a piece of copper screening in a
window helps.

When and What. At sunset, and again
around sunrise, numerous daytime stations
can be heard as they sign off and on again.
This type of listening is not easy, as two or
three stations are often heard simultaneously,
but careful monitoring can produce a bagful
of calls logged. It just takes practice.

During the evening, distant U. S. reception
is usually limited to clear channel broadcast-
ers and a few regional outlets. (A regional
station is one that operates with 1 or 5 kw at
night.) The clear channel powerhouses are
excellent targets for the beginner, as almost
all verify, and they are good sources of news.

From midnight until 5 a.m., DX is possible
on almost any channel, even the “graveyard”
spots—1230, 1240, 1340, 1400, 1450, and 1490
kc—where a number of low-powered stations
transmit. DX will not be possible, of course,
on frequencies where local and semi-local sta-
tions operate all night. In recent years all-
night stations have become the broadcast
band DXer's primary problem; coast-to-coast

ONE of the best things about DXing
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reception is still possible, however, and in-
cludes daytime stations that are permitted to
test during the night.

Targets. Broadcast band DXers have many
different goals. Some try to verify all 50
states (or often just the 48, due to the great
distances involved in shooting for Alaska and
Hawaii) ; Eastern listeners wanting to log the
Pacific coast, by the way, should start with
KFI, Los Angeles, on 640 kc.

Other DXers are more interested in logging
and obtaining QSL’s from 500-, 1000-, or 1500-
watt stations—and on up the ladder. Maybe
you’ll want to try for at least one station on
each frequency.

Another interesting target is on-the-spot
news coverage. This includes such things as
state primaries of national interest, like Gen.
Edwin A. Walker’s try for the governorship
of Texas. The Dallas-Fort Worth clear chan-
nel transmitter on 820 kc (shared by WBAP
and WFAA) carried a Walker speech live,
then later the vote count as returns came in.

During local emergencies stations that nor-
mally sign off around midnight may operate
all night; WCOV, Montgomery, Ala., on 1170
ke, was widely received during the Ku Klux
Klan integration riot. If the emergency is
serious enough, such as flood or hurricane,
even daytime stations broadcast continuously.

On the lighter side, distance listening is a
boon to the sports fan. Clear channel stations
often carry baseball, foutball, and basketball
games of national interest.

The procedure for BCB news hunting is
quite direct. Get to know what locations can
be heard when, and which channels are clear-
est during the early morning hours. Then,
when something is up, determine from
WHaITE's Rabto Loc what stations are in the
area, and look for those most likely to be
heard.

QSL Hunting. While broadcast band sta-
tions do not answer reception reports quite
as readily as their short wave cousins, at
least 75% do verify in one way or another.

It is important to remember that AM sta-
tions, with the exception of some clear chan-
nel broadcasters, derive no revenue from the
distant listener, and therefore verify only
out of courtesy. Never demand a QSL: po-
litely request it, and be sure your report is
accompanied by return postage.

Although reports are usually answered by
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The majority of AM broadcasters verify in one way or another, and some QSL’s are very elaborate, like these
maps from WNOP, 740 kc, Newport, Ky, and WFIN, 1330 ke, Findlay, Ohio. The postcard from WIND, 560 ke,
Chicago, measures 7x10 in.

the chief engineer of the station, and it is a
good idea to address them to him, write in
plain English, so that anyone at the station
can understand and answer it. Do not use
QRM to indicate interference or QRN instead
of static.

Describe the program heard, and try to in-

RADIO-TV EXPERIMENTER

clude the names of a few advertisers and the
times of their spots (impossible, of course,
when a test is logged). Deseribe your equip-
ment and pinpoint your location—unless you
live in a large city whose location is well
known. The more distant the reception, the
better your chance for a reply.
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Three-Way Listening Dynamite
Tune in on the most controversial of all foreign broadcasters

By C. M. STANBURY i

on British fears over a Chinese Communist
arms build-up.
On July 12, the English news to Europe
(11915 ke, 1645 EST) played up the with-
drawal of U. S. troops from Thailand. Need-
less to say, Moscow and company did every-
thing possible to minimize this.
On the other side of the coin, every day
at 1200 EST Cairo switches a transmitter
from 17920 to 17895 kc and calls itself Radio
Free Africa, a simulated clandestine station.
Its broadcasts on this frequency are designed
to stir up rebellion in such places as Kenya
and Rhodesia—a legitimate cause, perhaps—
as well as the Congo: and for the last named,
Cairo’s chief selling point is Patrice Lumum-
ba, a communist martyr seldom mentioned
by moderates and rightists in Africa. Maybe
Radio Cairo hasn’t reformed after all!
Before you jump to that conclusion, how-
ever, note that Radio Moscow is on the same
channel, also beaming to Africa, throughout
the entire period of Radio Free Africa opera-
tion (in English until 1230 EST). In effect,
Moscow is jamming RFA: you figure it out.
The Voice of the West is a special English
language transmission for North America by
the Portuguese National Radio (Emissora
Nacional). EN, as it is known in SWL circles,
probably uses more names than any other
station: for English to Africa and Asia it be-
comes Radio Lisbon, and its monthly program
guide bears the title Radio Portugal (Fig. 1).
On March 7, 1962, shortly after inaugura-
tion of this North American service, the
Voice of the West signed on with a musical
“y" for victory, launched an attack against

Rodio Portugol’s monthly progrom guide, sent free
to those who report.

MONG the most outspoken short wave
stations on the air today are Radio
Cairo, the Voice of the West from Lis-

bon, and Radio Katanga. SWL's in the U. S.
cannot agree as to whether each is ally or
enemy, hero or villain. The reasons for the
confusion are easily come by.

Radio Cairo. A few years ago this one fol-
lowed the Communist line very closely; since
then, however, the English language broad-
casts at least have shifted strongly toward the
neutral center. On June 22, 1962, for ex-
ample, during Radio Cairo’s English news
beamed to West Africa (on 17690 kc at 1420
EST), there were numerous quotes from Sec-
retary of State Dean Rusk, plus a long item
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the new Italian government, and then
turned its guns on President Kennedy, fin-
ishing up with this: “There are some people
who believe Kennedy is holding off nuclear
tests until his family—Jackie, Robert, and
Ted—are safely at home.”

The above is a typical sample. Even the
use of the “V” for victory is controversial:
this was the rallying call transmitted by
Allied stations during World War IL Al-
though Portugal did lease bases in the Azores
to the U. S.—a year and a half before the end
of the war—she remained neutral through-
out the conflict.

Claims are made on VOW for Lisbon’s non-
racialism, which is supposed to set it apart
from other fascist nations—such as South
Africa. On March 5, however, Africa was
described as a “racial hodgepodge” which, if



given independence, would return to its
“hazy origins.”

Such sentiments have made the Voice
popular with some American right wing
groups, and its stock is boosted with them
by statements like “Democratic governments
have been proven incapable of upholding the
might of great empires,” and that there are
Communist advisors around the American
Secretary of Defense. However, on May 25,
in answer to a listener’s question, VOW de-
scribed Portugal’s all-encompassing system of
state medicine, considered by these same
rightists to be the mark of a socialist society.

Broadcasts are beamed to North America
every night at 2100 and 2245 EST on 6025 and
6185 kc; if neither frequency is heard, try
9740, an alternate channel. Of the three sta-
tions discussed here, Lisbon is by far the
most easily received.

The Voice of the West is anxious for re-
ports, and any listener who submits one is
likely to have a song dedicated to him; this is
partly to give the impression that the broad-
casts have a large number of supporters in
the U. S.

One veteran SWL describes it this way:
“They send me two or three program sched-
ules every month, enclosing reception report
forms which I do send back once a month as a
matter of courtesy . .. don’t listen too much
to them, not in love with their comments.”
This listener had a selection dedicated to him
on June 6, after being thanked over the air
for his “letter.”

Radio Katanga. During the first week of
July, 1962, the Elisabethville government’s
powerful international transmitter returned
to the air, after a silence of more than six
months—it had been destroyed by the UN
force on December 6, 1961. Radio Katanga
is the station which on May 7, 1961, while
supposedly representing a legitimate African
government, emphasized that white South
African troops were being employed against
colored UN forces: five days later, it was
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QSL card from Emissora Nacional (alias Radio Por-
tugal, Radio Lisbon, and the Voice of the West).
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TABLE A—WHERE AND WHEN

KC/S Station English At. ... .. (EST)
6025 | 'VOICE OF THE WEST 2100-2145 & 2245.2300

(=23
6185 T VOICE OF THE WEST 2100-2145 & 2245-2300

>3 .

=
9740 | | [VOICE OF THE WEST 2100-2145 & 2245-2300

(alternate freq.)

11870 | [ |RADIO KATANGA 0130 & 1520

&
11915 |i5|RADIO LISBON *1315-1430 (te Africa)

| [RADIO CAIRO 1630-1730 {to Europe)
15125 | | 'RADIO LISBON 1315-1430 (alternate

i freq. te Africa)

o
17690 | |RADIO CAIRO 1415-1500
17895 ~ RADIO FREE AFRICA

‘§‘mm LISBON 1315-1430 (to Africa)
17920 | | IRADIO CAIRQ

|

quoting in detail UN charges against the ra-
cial policies of South Africa and Portugal.

The resurrected RK—which still quotes
the South African government—is even less
predictable. On July 19, 1962, it quoted a
long statement by the UN representative in
Elisabethville which concluded with an ac-
cusation against Radio Katanga itself, charg-
ing it with following one line on its European
broadcasts and another—against integrat on
into the Congo—on its African service. RK
made no attempt to deny the charge: either
it is the most honest broadcasting organiza-
tion in the world—or is trying to convince its
listeners of this—or there is a civil war going
on right inside the station.

Without a doubt, Radio Katanga offers the
most surprising listening within our torrid
triangle. It can be heard on 11870 kc, with
news in English at 130 and 1520 EST.
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Selecting the Right

Short Wave Receiver

By JERRY SKELLY

most enjoyable and informative of hob-
bies, but only if you have adequate
equipment—a receiver that covers the right
bands, has the sensitivity to pull in weak
signals, and can separate stations that are
close together on the dial.
By learning what makes a receiver a top

SHORT wave listening can be one of the

62

When you buy that com-
munications  receiver, be
sure to get a set of head-
phones for it. By excluding
outside noises, they make
for better listening. They
also make wee-hour DXing
more acceptable to the
other members of your
family.

Photos courtesy
Allied Radio Corp., Chicogo

performer, you can compare the sets on the
market and select the one you want. Keep
in mind that the purchase of a communica-
tions receiver is something of an investment.
A good one depreciates slowly and after four
or five years may still be worth half its cost.
So resist any temptation to buy off-brands or
marginal-performance sets merely because
they are low-cost. Stick with widely known
names such as those in the table on page 64.

In the table we've listed 12 already-assem-
bled and four kit-type receivers that, together,
account for most of the communications
receivers sold today. All of them are super-
heterodynes and use a time-proved circuit
that converts the signal frequency to an “in-
termediate frequency” where large amounts
of stable amplification can be applied.

To determine haw many r.f. stages a set has, look

inside and count the gangs on the tuning capacitor.

Set shown here has three gangs (arrows), which

means there is ane r.f. stage. Just two gangs means

no r.f. stage, while a four-gang capacitor indicates
two r.f. stages.
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in some stores.

Many of the per-
formance features are
given in manufactur-
ers’ brochures or mail
order catalogs, which
means you can get a
good idea as to a set’s quality even before
going to a store and trying it out.

How Many Tubes? The first thing 1o check
is the number of tubes. In general, the more
tubes, the better the receiver—and the high-
er the cost. The number of tubes reflects the
number of amplifying stages and is a rough
index of how much ‘“guts” a set has.

Get the Right Bands. If you want to use
your set for all types of listening—news
broadcasts from foreign countries, music,
radio amateurs or “hams”, police calls, air-
craft, or Russian satellites—you should steer
clear of receivers that cover only the radio
amateur bands. Instead you will want a set
that, like the sets in the table, has general
coverage and will bring in all the bands
(Fig. 3, 4).

An R.F. Stage? At least one radio frequency
stage is desirable, because it gives the re-
ceived signal some preamplification before it
is subjected to the relatively noisy process of
conversion to the intermediate frequency of
the superhet. This contributes to the set’s sen-
sitivity by helping boost the signal over the
noise.

An r.f stage also reduces annoying image
response. (A strong signal may be received
at two different points on the dial, one of
them the correct frequency and the other, the
“image”, incorrect. Receivers with good im-
age rejection attenuate the image below hear-
ing level. You can easily determine how many
r.f. stages a receiver has, even when it doesn’t
tell you in the catalog, by counting the num-
er of gangs, or sections, on the tuning capaci-
tors (Fig. 2).

At Least Two I.F. Stages? Intermediate fre-
quency amplifier stages (don’t confuse them
with the r.f. stages) provide most of a super-
het’s sensitivity and much of its selectivity—
or the ability to separate stations.

The if. amplifiers operate at a lower fre-
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Drawing shows all the broodcast bands and what can be heord on them. A °
receiver with general coverage (such as in Fig. 4A) will bring in all of these.
Receivers with non-continuous dials, as in Fig. 4C, will pick up only some.

quency than the signal (usually at 455 kc),
and at that frequency tubes and transformers
can be designed to give tremendous amounts
of stable amplification.

The receiver you buy should have at least
two i.f. stages. One stage is barely adequate,
and will mean low sensitivity. You can deter-
mine how many i.f. stages a set has by check-
ing the set’s specifications in a catalog or by
looking at its schematic diagram (Fig. 5).

Sensitivity. A sensitive receiver pulls in the
weaker signals clearly and is a great help in
DXing—trying to pick up distant signals.

Receiver manufacturers do ndt publish
sensitivity ratings, and you would have to be
an electronics engineer to figure them out
yourself, but the number of i.f. and r.f. stages
a set has will give you a rough idea of sen-
sitivity. You'll note from the table that we
have evaluated the sets for sensitivity and
rated each as either Fair, Good or Excellent.

Selectivity is also difficult to determine un-
less you're a radio expert. Besides separat-
ing close-together stations, it aids the recep-
tion of weak signals close to strong ones and
improves the ratio of signal to noise. As with
sensitivity, look for i.f. stages; we have rated
each set in the table as Fair, Good or Excel-
lent in selectivity.

BFO for Code and Satellites. If you want
to listen for Morse code (CW) or signals
from satellites, your set should have a beat
frequency oscillator (BFO). Normally, code
signals are poorly audible. The BFO is a spe-
cial circuit which—when you turn it on—
“beats” with the code to give an easy-to-read
musical pitch to the dots and dashes.

Receivers with BFO will have markings on
the front panels such as “Code,” “CW,” “Pitch
Control” or “BFO Pitch.”

Other Valuable Features include an “S”
meter, a noise limiter, an antenna trimmer,
a crystal calibrator and a phono input:

63



Performance Guide to Communications Receivers
Number | Frequency A internal
Manufacturer R.F. | I.F. |Sensi-|Selec-| S |Antenna
Model No. Price of T;;b“ l:‘"M“:,. Stages | Stages | tivity | tivity | Meter (Trimmer cffl"b:':‘;
National 59.95 5 .540-30 0 1 F F No No No
NC60
Hallluglteu 139.95 8 .540-34 1 2 G F No No No
$10
Hallicrafters 169.95 8 .540-34 1 2 G E Yes Yes No
SX110 + 12.95 spkr
Hammarlund 199.00 10 840-30 1 2 E E Yes Yes 15.95
HQ100AC + 14,95 spkr extra
Hallicrafters (4) 395.00 18 540-108 2 3 E E No No No
SX82A + 19.95 spkr
Heath-Kit 29.95 5 550-30 0 1 F F No Yes No
AR-3 m
Knl';‘;ht-Kit 59.95 8 .540-36 0 2 G F No Yes No
-55
Knight-Kit 99.95 9 540-30 1 2 E E | 1295 Yes No
¥y R-100 extra
Heath-Kit 109.95 10 Tr. | .560-32 1 3 E G-E | VYes Yes No
GC-1A (2) 3)
Lnlaéette wired — 89.95 9 1 2 Yes Yes No
HE-30 kit — 79.95
Lafayette wired — 79.95 9 1 2 Yes No No
HE-10 kit — 64.50
Note (1):Cabinet $4.95 extra. All models have BFO's, and all have noise limiters except NC&0.
Note (2): Supplied with batteries. A-C power supply is $9.95 All models are current, mode by stoandard brand manufac.
extra, turers with national distribution. Price is subject to change,
Note (3): Uses 10 tr s and 6 icond diodes. Excise tax is included; but shipping charges and sales tox, if
Note {4): The SX62A hos o hi-fi audio system. Also covers the any, must be added.
standard FM band.
Note (5): Includes rectifiers and voltage regulator tubes.

e The “S” meter occupies a distinctive
place on the front panel (if the set has such
a meter) and is calibrated from 1 to 9; in
some cases, the meter will be marked “Car-
rier Level.” The calibrations indicate the
strength of the received signal and are help-
ful for on-the-nose tuning, since signal
strength is greatest when tuning is correct.
Not an absolute necessity for average listen-
ing, this feature is found on only the more
expensive receivers.

e Noise limiter. This circuit minimizes the
effect of extraneous electrical noises. If the
receiver has one, a front panel switch will be
marked “Noise Limiter” or “ANL” (for Auto-
matic Noise Limiter).

e Antenna trimmer. This is another front
panel control which almost always is marked
either “Antenna”’ or “Antenna Trimmer.”
Important to top performance, it tunes the
antenna and the receiver input circuit to-
gether for better signal energy transfer. (You
will have difficulty getting clear reception on
distant stations without a good out-door an-
tenna. Weaker signals may represent an en-
ergy of less than a few millionths of a mil-
lionth of a watt. Give your receiver a break
by collecting as much as possible of this en-
ergy in a good antenna before asking the re-
ceiver to go to work on it.)

e Crystal calibrator. Inevitable variations in
mass-produced parts, together with changes
in temperatures, humidity and line voltage,
produce inaccuracies in the tuning dial scale.
A good way to overcome this is by use of a
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precision frequency source and its harmonics
as dial calibration reference points. The re-
ceiver can then be adjusted to bring in sta-
tions at the correct spot on the dial. Receivers
that provide internally for a crystal calibra-
tor have a “Calibrate” marking on a front
panel switch.

e Phono input. This is an unessential extra
that permits the use of the receiver’s ampli-
fier and speaker with accessory record chang-
ers, FM tuners and such (Fig. 6).

Finding the Right Dealer. You can check
out a receiver for the preceding features
merely by looking at a catalog or brochure.

But you should also put it through its paces
to see how it performs. This can be done only
by going to a dealer (or by purchasing a set
through a mail order house with a money-
back guarantee if you're not satisfied).

It’s important to select your dealer care-
fully. Check your classified telephone di-
rectory for names of radio parts jobbers or
ask a local radio amateur where he shops.

Be wary of department stores and jobbers
who serve radio-TV servicemen exclusively,
because your dealer should have a service de-
partment to back up a new set’s guarantee.
He should also have a wide selection of sets.

Through the Paces. Once you are ready to
give a receiver its on-the-air test, turn it to
short wave broadcast and amateur signals.
These should be heard on one band or an-
other at any time of the day or night. If you
can’t hear any signals, try another set.

Next, rotate the band selector switch. Some




Here's how you can easily tell if a set has general
coverage, will pick up all the bands shown in Fig.
3. In 4A, finger points to 4.5 megacycles, which is
at extreme left of the second band on the dial.
In 4B, finger points to 4.6 megacycles, which is on
extreme right of the third band; thus there is no
gap between the bands. In 4C, though, note that
the top band runs from 3.5 to 4.0, while the band
below it picks up at 7.0. This receiver covers only
the ham bands.
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It's easy to tell how many if. stages a communica-
tions receiver has. Just toke a close look at its
schematic diagram. The stages (arrows) will be
clearly labeled as shown in this section of a typical
schematic. This set has two i.f. stages.

signals or noise should be heard on all bands.
No band should be 100% dead.

Now, after tuning in a station, rotate all
the controls and throw all the switches—one
by one—listening carefully as you do so. Each
control or switch should have some audible
effect on what you hear.

Potentiometer controls should not give
scratchy sounds when they are turned. If one
does, it probably is worn or defective.

Last, turn the tuning dials over their en-
tire range. They should move easily with no
noticeable slack motion or backlash.

What About Portables? If you don’t need
the portability that comes with a transistor-
ized receiver, you probably would do well to
avoid it and buy a regular tube set. The less
expensive of the transistor models—those
costing up to about $30—do not have the sen-
sitivity of a comparable tube set.

The more expensive transistor portables
charge a high premium for the combination
of portability and good performance—yet
may lack many features desired by DXers.

Buy a Used Set? A used receiver may be
a good buy, but only if it comes with the
standard 90-day new set guarantee—in writ-
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Receivers with a phonograph input will have the

word “Phono” on a front panel switch position, but

the jack will be on back of the set as showa here.

Don’t confuse the ‘Phono” jack with ‘‘Phenes’’—

which designates the headphone jack as shewn in
Fig. 1.

ing—covering parts and labor. Used sets
should be purchased only from those jobbers
who have service facilities and will give
you an additional guarantee in writing—
stating that you can get a full refund within
10 days if you are not satisfied with the set.

If you plan on buying a used receiver, you
should look for the same features listed in the
table, but be sure to give it a real wring-out
during the on-the-air check. If possible, take
an experienced radio amateur along when
you go to buy the set. He'll probably be able
to assess it for you pretty well.
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Experimenter’s
Transistor
Breadhoard

By ART TRAUFFER

Front view shows breadboard set up as crystal detector with one
stage of audio. Rear view shows power transistor bolted directly to

diodes are fragile and easily

ruined by excessive han-
dling. With this miniature
breadboard you can instantly
test circuits in any combination
without soldering and unsol-
dering leads.

The power transistor is
mounted on a copper bracket
which doubles as a heat sink,
and the clips are marked so
you can’t make a mistake in
your connections. Size and
placement of the parts are not
critical. For the base use a 6 x
2 x Y-in. piece of wood. Mount
the clips with 3-in. vh wood
screws. Solder a general pur-
pose diode (Sylvania 1N34A or
equal) directly to a pair of the
clips. Solder three short wire leads to the
terminals of a three transistor socket, and run
these leads to the three Fahnestock clips.

Bend the power-transistor bracket from
Yo-in. sheet copper. The “C” clip goes over
the long ear of the bracket. Mount the power
transistor (Motorola 2N555, RCA 2N301 etc.)
directly to the copper surface, using two %:
x 3%-in. rh machine screws and nuts. Do not

TRANSISTORS and small

L SHEET COPPER
2 OR’ ALUM.

SPOT HOLES WITH —

PAPER TEMPLATE ~

TO MATCH

TRANSISTOR

NO. 2€ DRILL

z.

USE THIS HOLE

FOR MOUNTING

"C" FAHNESTOCK

CLIP.

- o NO.30

POWER TRANSISTOR MOUNT 2 \ DRILL

copper heat sink mount. Engrave the symbols with a ball point pen.

MATERIALS LIST—
EXPERIMENTER'S TRANSISTOR BREADBOARD

Amt. Size and Description

1 general-purpose germanium diode (Sylvania 1N34A, etc.)

1 general-purpose PNP transistor (Raytheon CK722, etc.)

1 AF power amplifier transistor (Motorofa 2N555, RCA 2N301,
ete.)

1 Raytheon CK722 transistor socket

2 terminal clips for power transistor

1 4 x 2/ x 1/3,” sheet copper (heat sink for power transistor)

2 6-32 x 3g” rh with hex nuts

8 34 x 54" Fahnestock clips

9 round-head wood screws 34" long

1pec 6x2xY2" hardwood

solder directly to the emitter and base pins
on the power transistor. Use lugs removed
from a miniature tube socket.

If you work with more complex circuits,
you'll find that several of these boards will be
handier than one large breadboard.
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AC Experiments with Series Circuits

Why voltage, unlike that in d¢, can often be much greater than
the amount applied—10 tests you can make with simple, safe,
and inexpensive equipment
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These basic passive components plus a 6.3-volt transformer and an ac voltmeter are all that's needed for some
challenging ac experiments.

By FORREST H. FRANTZ SR.

are excitingly different from direct

current (dc) circuits. The dc circuit
situation with a steady voltage applied at a
relatively long time after any switching has
occurred, is influenced only by the circuit re-
sistance. But in a circuit operated from an ac
power source, capacitance and inductance
also influence steady state conditions.

The sum of voltages across the elements in
series ac circuits add up to a voltage greater
than the applied voltage if inductance and/or
capacitance are present. And that voltage can
be many times the applied voltage if induc-
tance and capacitance with proper value re-
lationships exist in the circuit.

Equipment Used. You can conduct the ex-
periments that follow with capacitance and
resistance substitution boxes (available at
most radio shops) or, if preferred, you can
just as readily use loose capacitors and re-
sistors.

For the inductance, we used an inexpensive

ﬁ LTERNATING current (ac) circuits
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universal output transformer with the sec-
ondary left open (no connections).

In addition to these components forming
the passive elements of the series ac circuit
(Fig. 1), you'll need a power source and ac
voltmeter. Any 6.3-volt filament transformer
can provide the power. It provides an exact
frequency of 60 cycles since the power line
frequency is well regulated.

The low voltage is preferable because it
keeps the larger voltages which you'll en-
counter at resonance down to about 35 volts.
If you were to use a 25-volt power supply, the
voltage across the capacitor at resonance
would be close to 150 volts! A transformer has
the additional safety feature of isolating the
circuit from the ae line and preventing acci-
dental shock if you should become grounded
in any way.

Many experimenters have their own volt-
meter. I used a Heathkit MM-1. If you wish
to buy one, you might check the catalogs of
the mail order houses and kit companies for
a meter to fit your needs and pocketbook. You
should seleet a vacuum-tube voltmeter
(VTVM) or a multimeter with an ac sensi-
tivity of 5000 ohms per volt or better. You'll



Series R-L arrangement.

have considerable error if you use a meter
with only 1000-ohm per volt sensitivity.
Series Resistance:

Inductance (R-L) Circuit

First connect the resistance substitution
box and the inductance in series, using brown
and blue leads, then connect the leads to the
transformer 6.3-volt secondary as in Fig. 2A.
Measure the voltage across the coil (IXL—
current times reactance) and the voltage
across the resistor (IR-—current times resist-
ance) for R values of 1000, 2200, 4700, 6800,
and 10,000 ohms. Record 1XL and IR.

You'll note that IXL plus IR is greater than
V (measure V) for most values of R. Why is
this so? Can you deduce anything about ac
circuits from your data?

PROJECT 1

Vector Diagrams. Here's a partial explana-
tion: Current lags the induced voltage in an
inductive circuit. The amount of lag is defined
by a phase angle () and is 90° for a pure in-
ductance. The phase angle in a resistance is
0°, so resistor current and voltage are in
phase.

These relationships show up in a vector
diagram, as in Fig. 2B. IR and IXL are drawn
to scale for a typical set of R and L values,
with IXL leading IR by 90°. Now the value of
IXL is the magnitude of the reactive voltage
only and should be symbolized more properly
as VL. If the vector diagram is completed,
the voltage V is the resultant. The angle be-
tween V and IR is the phase angle (8).

Now, draw the vector diagrams for the data
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you took previously, ignoring the measured
value of V. You might, for example, let 1 in.
equal one measured volt. Complete the dia-
grams to solve for V, then compare the values
thus obtained with that of the measured V.
You'll note that there’s a difference. Why is
this so? Write a short explanation as to why
you may have obtained these seemingly
erronzous answers, then put it aside for com-
pariscn with the explanation which will be

given later.
PROJECT 2
Understanding Circuit Computations, The
preceding project has probably alerted you to
some of the possible computations for this cir-
cuit. First, the vector addition of VL (which
is IXL) and VR (which is IR) to obtain the
resultant V (which is IZ as will be seen short-
ly), can be solved analytically. Units used
are V. volts; &, degrees; I, amperes; XL,
ohms: R, ohms, and L, henries:
(1) V=~ Vr+ VL
(2) tan & = VL/VRr
The fact is that

(3) VL =1IXL
and

(4y VrR=1R
have already been mentioned.
From this,

(5) I=VRr/R

(6) XL =VL/I

Now, what is XL? It is the inductive re-
actance of the coil. The inductive reactance
is a function of the inductance of the coil and
the frequency of the applied voltage.

(1) Xu=2zfL
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Series R-C arrangement.

For our experiment, the frequency f is 60
cycles. Therefore 2.f is 377 for our problems.
T'll use 377 wherever o2-f is involved in most
subsequent formulas and calculations an
leave substitution of 2= when a different fre-
quency is to be used as a student responsi-
bility. Then, for our case

(8) Xu = 377L, and
% L= XL/377

Now what about this «gm bit? Z is the im-
pedance of the circuit in ohms. It is the vector
sum of the resistance and the reactance.
Hence,

(10) Z=V R® + XL and
(11) tan© = XL/R

Note that equations 1 and 2 are equations

10 and 11 with all terms multiplied by I

Hence,
(12) Vv =17, and
(13) Z= V/1

Has any of this explanation given you a
clue as to why you got erroneous results in

Project 17
PROJECT 3

examples of Circuit Computation. At this
point, let’s try an example. Take the data for
the series circuit where R = 4700 ohms. 1 got
values of VR = 4.2, and VL = 3. Applying the
formulas presented in Project 2, and round-
ing off to two significant figures:

from (1) v= Va2 + 3= 5.2 volts
from (2) tan© = 3/4.2, © = 35.6°
from () 1I= 4.2/4700 = .0009 amp
from (6) XL = 3/.0009 = 3300 ohms

from (9) L= 3300/377 = 8.8 henries
from (13) Z= 5.9/.0009 = 5800 ohms
check (10) Z=V (4700)* + (3300)*
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Ve= IR

= 1

A CIRCUIT
Ve =IR

g VECIOR DIAGRAM

The latter check equals 5700 ohms, which is
adequate since we’ve been rounding off num-
bers. Why equations 10 and 13 check while
measured V and computed V don’t check will
be explained in the next project.

At this point, perform the computations,
using your data for R = 2200 ohms.

PROJECT 4

The Fallacy. Use the ohmmeter function
of your multimeter to measure the resistance
of L, while L is disconnected from the circuit.
You'll find the resistance is roughly 200 ohms.
This should give you the first clue to the dif-
ference between the computed V and the cal-
culated V. In calculating V, we assumed that
1. was a pure inductance. In practice, how-
ever, this is impossible because a length of
wire exhibits resistance.

Furthermore, when a length of wire is
wound into a coil, there is capacitance be-
tween turns. In the case of our experiment,

i between turns introduces
more error than the resistance of the coil.

There is an additional error due to the load-
ing of the circuit by the meter during the
measuring process. This error plus others
mentioned above introduces an error of about
89 to 15% in the measured and calculated
values of V.

Series Resistance:
Capacitance (R-C) Circuit

If the facts of practicality in the preceding
projects are puzzling you may relax and smile
for what comes next. The inductance and re-
sistance associated with practical capacitors
is negligible at 60 cycles. Consequently, a
practical capacitor looks like an ideal capaci-




Series R-L-C arrangement.

tor. In experiments described here, then, the
error will be due to meter-loading during
measurement only. For a 5000-ohm-per-volt
meter this should be less than 8.

Connect the circuit as shown in Fig. 3. Set
R at 6800 ohms on the resistance bex. Record
Vc and VR for C = 1, .22, .5, and 72 micro-
farad (mfd). Note that the capacitance box is
disconnected and the external .5 mfd capaci-
tor is used for the .5 mfd measurements. The
.5 mfd capacitor is connected across the ca-
pacitance box (set to .22) to make the .72 mfd
measurements. Measure V and record the

vl PROJECT 5

Vector Diagram for R-C Circuit is shown
in Fig. 3B. Note that the Vc vector is directed
downward. Current leads in a capacitive cir-
cuit.

Draw vector diagrams for this data as you
did for the data in Project 1. Then determine
V from the vector diagrams. The error be-
tween the measured V and the calculated V
is much smaller.

PROJECT 6

Understanding Circuit Computations. The

applicable formulas are:

(14) V = /Vr* + V¢*

(15) tan®& = Vc¢/Vr

(16) V¢ =1Xc

(17) Vr =1IR

(18) 1= VR/R

(19) Xc=Vc/I

(20) Xc = 1/(2#{C)

(21) Xc=1/(377C) (for f = 60
cycles)

(22) C =1/(377 XC) (for f = 60
cycles)

RADIO-TV EXPERIMENTER
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(23) Z=+ R+ Xc*
(24) tan & = XC/R
(25) V=12
(26) Z=V/I

These units are V, volts; I, amperes; R,
ohms; Xc, ohms, C, farads, and Z, ohms.

The matter of making most of the computa-
tions is pretty much in line with the examples
of Project 3. The generation of a group of ex-
amples corresponding to the set for the R-L
circuit given in Project 3 is a good exercise
for the student. There is considerable simi-
larity in most cases.

PROJECT 7

Another Experiment. Adjust circuit ca-
pacity to .72 mfd. Then record Vr and Vc for

= 2.2K, 4.7K, and 6.3K.

Now you can draw vector diagrams for this
data. Compare the values ot V obtained from
the vector diagrams with the measured values
of V,

If you wish additioral practice, you may
perform the computaticns for all sets of data.
The more problems you do, the better you get
to understand the subject. With this experi-
mental set-up, you can get a large amount of
dage for practice problems.

Series Resistance-Inductance-
Capacitance (R-L-C) Circuit

Hook up the series R-L-C circuit as in Fig.
4 and 1A. Set R = 2200 ohms and record VL,
V¢, and VR for C = .1, .22, 15, and .72 mfd.
Measure and record V.

In the vector diagram (Fig. 4B), you can
see that VL and Vc are 180° out of phase and
hence can assume large values. What is hap-
pening here? The capacitor and inductor al-
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ternately store and dump energy on each
other. A special relationship exists between
Ve and VL at resonance, a phenomena that
we'll discuss later.

PROJECT 8
Draw the vector diagrams for the series
R-L-C circuit.
PROJECT 9

New Formulas and Practice. The formulas
presented earlier apply for the most part.
However, there are new formulas for V, ©,
and Z:

MATERIALS LIST—AC EXPERIMENTS

Desig. Description

[ capacitance, .1 to .7 mfd (Lafayette TE-16 capacitance
substitution box, $2.95, and a Sprague 2EP-P50 .5 mfd.,
200-v. capacitor, 36¢).

L inductance (Use the brown and red leads on Lafayette TR-12
output transformer, $1.19). Tape or keep the red lead out
of the wiring. Leave the secondary open.

R resistance, 1K to 10K (Lafayette TE-17 resistance substi-
tution box, $3.95).

6.3-v. filament transformer (Lafayette TR-11, 89¢).

AC voltmeter, 5000 ohms per volt or better semsitivity.
(Heathkit MM-1, $33.95). Least expensive suitable unit
is Lafayette TiK-10, $11.95.

Sources: Lafayette Radio, 111 Jericho Turnpike, Syesset,
o b LY
Heath Co., Benton Harbor, Mich.
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(27) V= VVE + (VL= Vc)

(28) tan¢ (VL — Vc)/Vr
(29) Z-= VR + (XL — Xc)*
Now you can perform a complete group of
computations for one set of your data.

PROJECT 10

Resonance. Removing R from the circuit
will change the circuit to that shown in Figs.
5 and 6. Then adjust C till Vc reaches a maxi-
mum value. Note that V¢ will be somewhere
between 30 and 40 volts. On measuring Vi,
you will find it is nearly equal to V¢

When VL = Vg, the circuit is in resonance.
This occurs when XL = Xc. A relationship of
interest at the resonant frequency fo is:

(30) fo = 1/(2r VLC)

The manipulation of this formula to solve
for L and for C is left as an experimenter
exercise.

We haven't used an ideal inductance, so
you'll notice some errors (seeming contra-
dictions) in some of the voltages computed.
But since we went into that subject in relative
detail earlier, you're prepared for it at this
point and know why it occurs.



Two-Tube Long

Wave Receiver

This compact ac-dc receiver features good sensitivity, better than average
selectivity, and simplified construction. It has an adjustable tuning range
of 85 to 550 kc. and is easily modified for broadcast-band reception

By JOE A. ROLF, K5J0K

HE circuit of this economical receiver (see
TFig. 4) employs two miniature high-gain

TV tubes. The 6ANS is a regenerative
detector; the pentode section of the 6AUS is
an audio amplifier. The triode of the 6AUS
serves as an ac-dc type rectifier.

The heart of the circuit is the detector, a re-
generative cathode-follower type commonly
known as the “Regenode.” If you're not fami-
liar with this hybrid circuit, here’s how it
works: The pentode section of the 6ANS is
a conventional grid-leak detector, with the
exception of the signal grid which is sepa-
rated from the tuned antenna circuit by the
cathode-follower connected triode section of
the tube. This arrangement permits a degree
of selecttvity not possible with the detector

RADIO-TV EXPERIMENTER

grid connected directly to the antenna circuit,
since the signal-grid loads the tuned circuit
and reduces its Q, or selectivity ability. The
cathode-follower isolates the detector from its
input circuit and allows a great improvement
in selectivity. The circuit operates smoothly,
is easily adjusted, and eliminates hand-capac-
ity effects common to most regenerators.
These advantages are particularly desirable
in a LW receiver.

Since hand capacity does not affect opera-
tion, an all-wood chassis constructed with
simple hand tools can be used. Chassis details
are shown in Fig. 5. Large holes (for tube
sockets and controls}) can be made with a
coping saw; fastener holes can be made with
a hot ice-pick in the absence of a drill. A
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OU'LL be pleasantly surprised at the

number of interesting signals to be heard
below the standard broadcast band, though
at first they may sound like nothing but
jumbled dots and dashes intermixed with
weird howls and squeals. Careful listening,
however, will reveal this apparent bedlam
to be important communication services
which make unusual listening and challenging
DX.

The main divisions of the 10 Kec. to 535
Ke. band are shown in Table A. It is occupied
mainly by aeronautical and marine services,
although 150-535 Kc. is part of the standard
BC band in Europe and Asia. However, with-
out discounting the possibility of logging some
of these BC stations, the marine and aero-
nautical stations are of prime interest to most
LW listeners.

metal chassis will afford more compact con-
struction, but a wooden panel and cabinet
should be used to avoid accidental grounding
of the chassis. o

Construction is not critical and will pose
no difficulty if the general layout shown in
Figs. 2, 3, and 5 is followed. Keep RF and AF
leads separated and away from ac leads. This
is best accomplished by wiring the filaments
and power supply first, then the AF and
detector stages.

Ground connections are made to solder lugs
mounted to the socket and tuning capacitor
fasteners. Components R4, R6, R9 and R10
mount on a 7-lug terminal strip at the rear
underside of the chassis (see Figs. 3 and 4).
The filter capacitor, C11, can be wedged be-
tween the 6AU8 socket and chassis leg, or
secured with a mounting clip. Two sections
of this capacitor are used in the power supply
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What to Listen To on LW

The long waves provide up-to-the-minute
reports on weather and flying conditions,

code practice and some good DX

The most popular are the navigational aids,
or radiobeacons, heard between 200 Kc. and
405 Kc. Some are marine beacons, others
aeronautical. Both employ very slow ampli-
tude modulated code and are easily distin-
guished from one another by their signals.

Marine beacons usually transmit their call
signs continuously in an omni-directional pat-
tern. In some cases the call, consisting of
from two to four letters or numerals, is sep-
arated by a number of dashes. Many marine
beacons can be heard constantly over a con-
siderable range, while the less powerful can
be logged at great distances under favorable
conditions.

Aeronautical range stations transmit a com-
bination A-N signal in a four-leaf pattern like
that of Fig. 1. They identify themselves
every thirty seconds and employ two pairs of
antennas to obtain the four-leaf radiation pat-
tern. The transmitter is operated continuous-
ly and is alternately switched between the
two antenna systems so that an A (dit dah)
is radiated in the directions marked A in Fig.
2, and an N (dah dit) in the directions
marked N. Midway between the A and N
patterns, the signals merge as a steady tone
which aircraft follow to or from the station.
If the pilot leaves this course, he will hear
either the A or the N.

These radiobeacons offer an unlimited

filter, the third is used as a cathode bypass
for the audio stage.

Other components under the chassis, ex-
cept R3, C7 and C9, mount to respective tube
sockets. Capacitor C9 is connected from J2
to the grounded terminal on R5. Resistors R3
and C7 connect to a machine screw and solder
lug placed between L1 and C2. One lead of
L2 connects to a solder lug on the same screw
on the chassis top.

The antenna trimmer, Cl, is secured by the
antenna terminal mounting screw as shown
in Fig. 3. This component requires only in-
frequent adjustment, but it can be mounted
on the front panel for easier access, if desired.

Inductance L1, a standard TV replacement
coil, is mounted last. Before inserting the
core, as explained in the manufacturer's in-
struction leaflet, thread on the %s-in. mount-
ing clip and remove % in. from the slotted



TABLE A—LONG WAVE ALLOCATIONS

Frequency (Kc.) CommunicationsService Sunset Skip  Night DX
10-14 Radionavigation
14-200  Fixed Public Services
and Coastal-Marine CW
none
200-283  Aeronautical Beacons 4 am
and Communications
285-325  Marine Radiobeacons to
325-405  Aeronautical Beacons 7 am
and Communications 10 pm
405-415  Radio Direction Finding L
2 am
415-490  Coastal and Marine CW
500 International Calling 2-4 11 pm
and Distress Frequency hours
after to
510-535  Misc. Radiobeacons sunset 7am

Note: Frequencies between 150 Kc. and 535 Kc. also used by foreign
BC stations.

source of unusual DX. At first sight, these
stations seem to offer poor DX since most are
relatively low powered and have a daytime
range of less than 200 miles. However, their
range is greatly increased at night—best times
for night DX are given in Fig. 1. These hours
will vary somewhat with the seasons, with the
choicest DX being heard from early fall to
late spring.

Above 325 Kc. sunset skip is often heard
for a half-hour during early darkness.
Notable examples are PJG, 343 Kec. in the
Netherlands Antilles; ASN, 350 Kc. on Ascen-
sion Island; and SWA, 406 Kc. from Swan
Island.

Since beacons identify continuously or
every thirty seconds, less than a minute is re-
quired to log a station. However, in order to
determine the locations of the stations you

end of the core adjustment screw, otherwise
it will protrude below the chassis when the
coil is mounted. Clamp the section to be re-
moved in a vise and cut it off with a hacksaw,
then cut a new screwdriver slot. Take care
not to break or fracture the fragile ferrite
coil.

Inductance L2 consists of 35 turns of #26
(or smaller) enameled wire scramble-wound
over a %¢ in. ID tube which slides freely over
L1. If not available, this form can be made
by winding four or five layers of moist
gummed tape, sticky side out, over L1. When
dry, slip the tube off and trim to proper
length with a razor blade. With L2 in place,
secure L1 to the chassis with a bead of Duco
cement.

For maximum sensitivity, the position of
L2 on L1 should be adjusted for the individ-
ual receiver. This simple adjustment is well

RADIO-TV EXPERIMENTER

TABLE B—STATION LISTS

The Airman’s Guide Superintendent of Documents, Washington 25,
. C. 25¢ per copy. A bi-weekly publication

listing all U. S. aeronautical radio beacons.
Location Identifiers Superintendent of Documents, Washington 25,
C. $1.50 for copy and one-year supplement
service. Seneral listing of all domestic beacons.

Broadcasting Stations Superintendent of Documents, Washington 25,
of The World, Part D.C. $2.00. Includes European LW broad-
11, According to casting stations.

Freguency

Department of Transport, Air Service Branch,
Ottawa, Ontario, Canada. Complete list of Cana-
dian Radio Beacons, published every two months.

Air Navigation
Radio Aids

Radro Facility Charts ACIC, USAF, 2nd & Arsenal Streets, St. Louis
—Caribbean & 18, Mo. One year subscription $3.50. Listing
South America of Caribbean & South American beacons.

Hydrographic Office, U. S. Navy. An annual

Radio Navigational
Aids publication listing worldwide marine beacons.

List of Coast Stations Secretary General, International Telecommuni-
(4.10 Swiss francs) cations Urion, Geneva, Switzerland. Very com-
List of Ship Stations plete listings of worldwide stations.

(12.30 Swiss francs)

List of Call Signs

(21 Swiss franes)

hear, you need a reference log listing the
stations you are interested in. Such listings
can be purchased (see Table B).

Range stations also transmit verbal weather
reperts for air fields in their area 15 minutes
before and 15 minutes after the hour.

In addition to radiobeacons, many CW sta-
tions operate on long waves for maritime,
aeronautical, and public service communica-
tion. For the CW enthusiast, these are inter-
esting to copy and the slower stations, some-
times sending as slow as eight words a min-
uite, provide plenty of code practice. Many
good DX signals can ke heard between 415
Ke. and 500 Kc., particularly on the 500 Kec.
international calling and distress frequency.
The frequencies below 200 Kc. are also widely
used by public service and maritime CW
stations.

wortn the effort and can be made with a long
antenna, 455 Kc signal generator, or a BCB
receiver with a 455 Kc intermediate fre-
quency. If possible, use a signal generator or
BCB receiver, since this will permit adjust-
ment of L2 and the core of L1 at the same
time.

Short out L2 temporarily by connecting a
short piece of wire from the R3-C7 solder lug
to pin No. 7 of the 6ANS8 socket. Turn the
core adjustment screw full counterclockwise
and connect the antenna, signal generator, or
BCB receiver to the antenna terminal.

If a BCB set is used, tune to a strong BCB
station and turn the set’s volume down. Con-
nect a short piece of irsulated wire to your
LW receiver antenna terminal and place it
near the underside of the BCB set’s IF tube
socket or IF transformer to hear the 455 K¢
IF signal of the BCB receiver.
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Topside of the recciver’s Masonite chassis. The antenna cail, L1, is mounted so that its slug is adjusted from be-

low the chassis.

MATERIALS LIST—LONG WAVE RECEIVER

Desig. Description

Cc1 9 to 180 mmf trimmer capacitor

c2 lotto 365 mmf variable capacitor, standard single-gany TRF
ype

c3 .01 mfd disc ceramic

c4 100 mmf mica

cs .001 mmf disc ceramic

Ccé6 500 mmf mica

c7 .01 mfd disc ceramic

c8 .01 mfd disc ceramic

c9 .0047 mfd disc ceramic

C10 .01 wfd disc ceramic

cll 40-40-40 mfd, 150 wv capacitor, 3-section electrolytic filter
capacitor (Cornell-Dubilier BBRT 44415, or equivalent)

R1 6.8 K, Vp watt resistor

R2 1 meg, Vo watt

R3 33 K, V4 watt

R4 68 K, 1 watt

RS 1 meg, 14 watt volume control with SPST switch (Mallory
U-53 Midgetrol with US-26 switch, or equivalent)

R6 100 K, V. watt

R7 100 K, V4 watt, volume control (Mallory U-41 Midgetrol,
or equivalent)

R8 82 chm, l/p watt

R9 5.6 K, 1 watt

Desig. Description

R10 2.2 K, 1 watt

J1 antenna terminal post, or Fahnestock clip
J2 standard phone jack

L1 Long Wave: Merit MWG-9 Width or Linearity coil, .3 to
12 ma., tapped (see text)
Broadcast: Ferri-loopstick BCB antenna cail (see text)
L2 Long Wave: 35 turns 26, or smaller, enameled wire
scramble wound on %" 1D x 35" form (see text)
Broadcast: 3 turns #£26, or smaller, enameled wire on ad-
justable form (see text)
RFC1 2.5 mh. RF choke (National .R-100, or equivalent)
SwWl an R7
T1 filament transformer, 6.3 vct, 1.2 amp (Stancor P-6134 or
equivalent)
T2 optional—for speaker use only; 5000/3.2 ohm, 3 watt, 40
ma, output transformer. (Merit A-3026, or equivalent)
vl 6ANSB
V2 6AUB
1pc Vg x4V, x 6” Masonite (panel)
1pc 8 X 4 x 6” Masonite (chassis top)
2 pes  pine strip, 34 x 1V x 4” (chassis sides)
two miniature 9-pin tube sockets
one 7-lug terminal strip
hardware, power cord, dial, knobs, etc.

With the volume control at maximum and
the regeneration control set at half-scale,
place the tuning capacitor about 85% open
and turn L1’s core clockwise until the 455 Kc
signal is heard. Adjust the regeneration con-
trol for maximum volume and mark its posi-
tion. This is the detector’s most sensitive
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point and will determine the position of L2.
Remove the jumper across L2 and slide the
coil up or down over L1 until regeneration
(signal distortion) occurs just above the point
previously marked on the regeneration con-
trol. If the detector fails to regenerate, re-
verse the leads on L2.
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This receiver’s tuning range, from 85 to 550
Kec, is covered in two adjustments of the core
on L1. When set to receive 550 Kc at C2’s
minimum capacity, the receiver will tune
down to about 200 Kc. The range from 85 to
20J Kec is tuned when the slug is almost fully
inserted into L1. Overlap on both bands will
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permit easy bandchanging once the operator
is familiar with the stations heard around 200
Kec. On the lower band, L2 may require slight
readjustment for best reception of weak
signals.

For BCB reception, a ferri-loopstick is used
for L1. Inductance L2 consists of three turns

v
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and adjustment is similar to that of LW oper-
ation. The lead from C1 should be connected
to the grid end of the loopstick.

A high, long-wire antenna will give best
all'round LW reception, though a short
length of wire will give satisfactory local
reception. Capacitor C1 should be adjusted
for best reception on each band and the re-
ceiver should not be grounded.

In some localities, interference from strong
BCB stations may be bothersome, a trouble
commonly encountered with LW receivers
having only a single tuned circuit. Such in-
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terference can be minimized by reducing the
antenna coupling or, in severe cases, by the
use of the simple Pi antenna tuner (shown in
Fig. 6). The tuner can be built on a small
pine block. Adjust C1 and C2 for minimum
BCB interference.

Four or five feet of hookup wire is sufficient
antenna for BCB reception. The receiver will
give good loudspeaker volume on the BC
band and on the stronger LW stations. Due
to the low power used by most LW stations,
however, headphones are recommended for
serious LW listening. For speaker operation
plug a 5000-3.5 ohm, 3-watt, output trans-
former into J2.

Inverted Brush Cleans Gun's Tip

® To keep the tip of your soldering gun clean
of scale, woodscrew-fasten a brass-bristle
suede shoe brush to one end of your work-
bench. Wipe the soldering-gun tip across the
brush occasionally to keep it clean for effi-
cient soldering.—J.A.C.

Why Inside Gun-Tip Care?

e To receive maximum soldering efficiency
and long-tip life, be sure that cleaning and
tinning operations of your soldering gun’s tip
also include the inside surfaces of the tip. A
gun’s tip that is maintained on the outside,
but allowed to deteriorate on the inside, is
sure to give lowered soldering efficiency and
it will shorten tip life.




Versatile Code Practice Equipment

By
HOWARD S. PYLE

HEteachingof
T code to a group of

students is made
casy with this control
unit. The control unit
(Fig. 1) with connec-
tions to a key and an
ac supply line, is a
keyed audio oscillator
of variable tone and
volume, with the re-
sultant tone repro-
duced in a loud
speaker with sufficient
audibility to handle a
group of up to thirty
students.

The control unit is
housed in a Hamcab
#12. Layout the front
pancl, chassis and the
rear panel according
to Fig. 2 and cut the
holes for the compo-
nents. Several holes
in the sides of the
cabinet are also re-
quired. Mount the
components (see Ma-
terials List). Wire the
unit according to the schematic, Fig. 3. The
isolation transformer is mounted inside the
cabinet.

When you have completed the control unit
and have selected a space for the students’
table (Fig. 4), make the table of plywood,
suitably supported. Wire the table in ac-
cordance with schematic (Fig. 5) and Fig. 6.

Through the plug P-1, provided on the table
cord, connect the table wiring to the instruc-
tor's control unit through the multi-terminal
jack, J-2. With the instructor’s switch S-2 in
the LOCAL position, the audio oscillator is
keyed and the reproduction emanates from
the loud speaker. All of the table circuits are
now connected to the control unit through
the cord and plug. Any student whose toggle
switch SX is placed in the A position, now has
his key in parallel with the instructor’s and
he, too, may then key the oscillator.

One or all students may be so switched in
through their SX switches and have keying
control of the oscillator, with loud speaker
reproduction. The instructor may then send
to all students or work with any one or more
students two-way, with the rest of the class
monitoring.

RADIO-TV EXPERIMENTER

This control panel is o versatile aid in group code instructions.

Any two or more students may work each
other, simulating on-the-air operation and,
as the reproduction is still from the loud
speaker, the remainder of the cluss may still
monitor all sending and, if desirved, may break
in on the communication as can the instruc-
tor

Now let's throw the instructor’s switch S-2,
to the REMOTE posit'on. This immediately
disconnects the loud spoaker [romn the circuit
anc at the same time shorts the instructor’s
key, thereby producing a continuous, steady
aucio tone which is fed through J-2 and P-1
to the tables and made available to all stu-
dents through their keys and head telephone
receivers, provided each student has thrown
his toggle switch SX to the B position. The
second switch S at each student position, if
all thrown to the ON position, wil}l parallel all
positions, and the same conditicns existing
when the instructor’s switch S-2 was in the
LOCAL position will appear except that re-
production will now ke in the head telephone
receivers rather than through the loud
speaker.

Suppose now that we leave the instructor’s
switch, S-2, in the Remote position and that

8l




——————

PR

TIMER MOTOR
s

LOCAL REMOTE
SWITCH

{

AMECO AUDIO OSCILLATOR

 POSITION

HEAD PHONE

JAC !Sf _

* RECEPTACLE
FOR TABLE
WIRING PLUG

Parts layout and wiring of instructor’s control panel

SPEARER
OR PHONES KEY

TERMINAL STRIP ON
AMECO OSCILLATOR

SPEAKER
{SPK)

TO AC INPUT
TO OSCILLATOR

two-way with student
#3 at the same time
that all of the others
are engaged in in-
dependent individual
sending practice. Stu-
dent #2 need merely

throw his switch S to
the ON position which
will parallel him with
student #3 and they
s-3 may then work to-
gether without
causing or receiving
interference from any

of the others! Perhaps

student #4 wants to

join this group (#2

AC-1

1O AC SOURCE
all student switches S are placed in the open
position. Each student may then practice
sending by himself with reproduction in only
his own headphones and without interfering
with any other student who may be engaged
the same way. In other words, each and
every student may conduct sending practice
and listen to himself in his headphones while
all other students are doing likewise simul-
taneously and with no inter-position inter-
ference.

Now, suppose student #2 wants to work

and #3). He merely
asks student #3 to
close his S switch to
the ON position and
he, too, is in!

Student #1 may
come in also, if desired,
merely by closing his
S switch to ON.

And the instructor may listen to any in-
dividual student, any pair or more who may
be working together and may break in on
any position or any group of paralleled posi-
tions by merely placing his monitor position
selector switch S4 on the single position he
wishes to monitor or work, or to any of the
positions which are paralleled.

The speed timer is a standard electric
clock movement and motor—in this case a
new Telechron from one of the mail order




electronic supply
houses (cost $1.93) A<, -
without hands or face. AL = ~ <
The octagon shaped %1 STRUCTOGRA
dial shown in the L ’{;,:’;;‘.’;,‘(;;m a.
photos is made by re- g
moving the clear plas- -
tic cover from a box of
dressmaker’s pins pur-
chased at the local
variety store. Give it
a coat of black enamel
and fit small white
decals, procurable at
any amateur radio
supply store, to indi-
cate the 15, 30, 45 and
60 second points. A
light strip of alumi-
num is cut and fitted
to the central shaft of
the clock driving
mechanism or a stand-
ard sweep hand may
be procured from a
local watchmaker.
This makes one revo-
lution every 60
seconds; five times
around equals five
minutes and enables
the instructor to time
code speed.

The audio oscillator
is an Ameco or other
brand purchased in kit
form and the cabinet
discarded after remov-
ing the speaker. Un-
fortunately these oscil-
lators are of the ac-dc
type and require in-
stallation of a smail 1/1
ratio isolation trans-
former on the inside
of the control cabinet,
feeding the oscillator,
clock motor and an ac outlet from the second-
ary side and with the primary connected ex-
ternally to the 115 ac line through the power
switch and fuse on the control panel. The ac
outlet AC-2, of conventional chassis mount-
ing type, is installed on the side of the cabinet
to provide a convenient point at which to
plug in the ac supply to an automatic tape
transmitter, if one is used. If you use a tape
transmitter (such as Instructograph) the
contacts of the tape transmitter are paralleled
across the instructor’s key through a two
conductor cord and plug with a matching
socket mounted on one side of the control
cabinet.

For the indicator lamp (I) use an NE-51
neon bulb connected through a 47 K resistor

& 2, -
MINGED PLYWOOD PANEL §
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Complete equipment as set up in the author's home class-room. This arrangement
uses o four position table hinged to wall and with folding plywood wing legs.

CORDS 1O PLUG P-1

Wiring of the students’ table.

in each leg, to pin 1 of the 50C5 tube and to
pin 7 of the 35W4. The NE-51 element will
not fire until the neon gas has become suf-
ficiently heated, which will take a few sec-
onds. Conversely, the bulb will also require
a few seconds to extinguish after the ac
switch is placed in the off position. This is an
added safety factor in that the false indication
that the unit is still hot allows any stray high
voltage in the oscillator to bleed off before
you touch exposed terminals.

1f. due to use of high impedance head-
phones (2000 ohms) with the oscillator, there
is an annuying undertone of audio feed-back
when unkeyed, place a 670-ohm (not critical
value) % watt resistor across each head-
phone jack.
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MATERIALS LIST—GROUP CODE EQUIPMENT
INSTRUCTOR’S CONTROL UNIT

Design. Description

AC.2 110 V. AC chassis type receptable (Amphenol 61-F)

T-1 115/115 v, isolation transformer (Triad N-S1X)

F panel mounted fuse holder, insert type (Buss H«XP)

$-1/8-3 SPST bat-handled topgle sws. (Cutler-Hammer 8098)

AC-1 recessed 115 V. AC plug (Cinch-Jones 2RP)

SPK 4” PM dynamic speaker (incld. in Ameco oscil. kit)

0sC code practice oscillator (Ameco CPS-KL Deluxe)

S.2 locking type lever switch (Switchcraft 60012.L)

J-3/4-4 open circuit phone jacks (Mallory LA-1 Midget)

J-2 terminal jack (Amphenol Military type AN 12 for
up to 8 students or Cinch-Jones Series 300)

J-1 single contact, male microphone receptacle. Insu-
late from cabinet with extruded fibre washers.
(Walsco 1882 or equivalent)

5-4 rotary switch (Mallory 3215J for 4 students, 32112J
for 8 students)

I Jewel light assembly with NE-51 neon bulb (Drake 10)

R-R1 47K-ohm rasistors, !/5-watt

cabinet with chassis—mount chassis upside down
in cabinet to form rigid base plate. (Hamcab 12,
L. M. Bender Co., 2528 W. 9th St., L. A. 6,
Calif. or supplier)
SPEEDTIMER Telechron electric clock motor with sweep hand
PRACTICE TABLE EQUIPMENT (FOR 4 STUDENTS)

P-1 plug to match J-2 on Instructor’s control unit.

S SPST toggle switches—1 for each student (Cutler-
Hammer 8098)

Sx SPDT toggle switches—1 for each student (Cutler-

Hammer 7140)

KEYS military surplus or builder’s choice

J-5, J-6, etc.  midget open-circuit phone jacks (Mallory LA-1)

R 670-ohm, V-watt swamping resistors, one for each
student

CABLE 12-conductor (for up to 8 students) flexible cabie

to reach from table to J-2. Conductors may be
unshielded. (Belden 8747 intercom cable)

P-1 PLUGS INTO J-2
ON INSTRUCTOR'S CONTROL UNIT

ALL WIRES TO P-1
IN 12-CONDUCTOR
FLEXIBLE CABLE

| ) 1 1 0
) i i d ADDITIONAL
| [ | \ STUDENTS
| [ [
(wd [1wd[ Ted[ TR0
| | | i |
‘ s s s s
Al |s ta Al 8 Al
|
) LSX IISXt stt IISX( !
‘ 5 J6 37 J8
| !
l RS RS RS RS
|
l\ A} 2 3 4
\—_—.\L__ : ___‘{.___//

E STUDENT POSITIONS

Wiring for one four-position table; additional tables
are wired identically.

Fast Turn for Large Knobs

e When the turning ratio of a large knob on
a receiver is too slow, a rubber suction cup
will solve the problem. Place the cup directly
in the center of the knob and use it as an ad-
ditional knob for fast tuning. A bottle-cap
force-fitted into the cup (or over the cup)
will make turning easier and improve ap-
pearance.—J. A. C,
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Stickers Solve Tape Troubles

"

® Need a good pair of recording tape spool
locks for your tape recorder? A pair that
isn’t easily misplaced when not in use? Two
medium-size rubber suction cups—the type
with open tops—are ideal for this purpose.
The cups are easy to slip over the spindles
to hold the spools, or they may be used as
wedges to hold tape on the spools. When
they aren’t in use, you can store them neatly
on the tape deck by means of suction. They
might be used this way as holders for your
regular spool locks.—J. A. C.



ELECTRONIC NUMBERGRAM
By JOHN A. COMSTOCK

When you have worked out the problems presented
by the clues, and filled in the right numbers, turn to
page 158 for the solution.

HIS puzzle is especially for those electronics hobby-
ists who are fascinated by numbers and calculations.
This should keep you busy the rest of the day!

ACROSS

1.

Year Hertz proved
radio possible.

14. Voltage

across a
capacitor that has
been connected to a
source of 100 volts,
then removed and
connected in paral-

27.

29.

Inductive reactance
of a 2-henry choke
at a frequency of
3000 cps.

Amount of resist-
ance in ohms when

-
~3

. Oscillator frequency
in kilocycles of a
transmitter having
an output signal of
16880 kc and three
doubler stages.

4. Frequency in Citi- lel with another a voltage of 100 18. Number of equaliz-
zens Band set aside capacitor of the volts will maintain ing pulses trans-
for radio-telephone. same value. a current of 10 mitted per field in
6. Maximum efficiency 16. Largest AWG wire amps. monochrome TV.
commonly obtained gauge. 30. .000005 amp con- 20. Wuuaf;o reference
in actual practice 17. 2.71 x 10-¢ henries verted to milliamps. lovgl in watts of 0
when an amplifier expressed in micro- 34. The number of decibels.
is operated class B. henries, years required for 21. Number of joules in
8. Last TV channel in 19. Image frequency of radium to lose one- 24-watt seconds.
UHF group. a superhet when half its energy. 22. Radiated output in
9. Wire left on 1000-ft. tuned to 1450 kc 35. Decimal multiplier watts of a su.:lion
spool after you and IF is 465 kec. used when you when "ﬂn'_ml""
have run a line 300 21. Total capacitance of have the peak val- output is 1 kilowatt,
#t. long. three capacitors— ue of a sine wave, line loss is 50 watts,
10. Frequency of & 4, 6, and 12 micro- but want to find unfl qmonnu power
parallel tuned cir- farads — connected the average value. gain is 3 X
cuit tuned to 3600 in parallel. 36. Velocity in kilo- 24. Theoretical field
kc after inductance 23. Third harmonic of meters of a 20-mc strength in mc per
has been reduced 5 kc. signal having a mile at 200 miles
by half and capac- 25. Voltage drop across wavelength of 15 w!un_ 100 mc per
itance doubled. series resonant cir- meters. mile is measured at
12. Lowest useful f{re- cuit when capaci- 100 miles.
quency in radio tive reactance and 25. Applied voltage
spectrum for accu- inductive reactance when two resistors
rate and reliable are 175 okms each, are connected in
communications (in resistance is 65 DOWN series, the value of
xilocycles). ohms, and applied N one 50 ohms, the
13. Second harmonic of voltage is 248 volts. 1. Received signal fre- other with a volt-
a 400-meter wave- 26. Width of commer- quency of a super- age drop of 50
longth signal, ex- cial FM broadcast het when IF is .'Ol(l: current flow
prossed in kilo- channel in kilo- ﬁx'od at l7§ kc un_d is 3 amps.
cycles. cycles. mixer oscillator is 26. Value of negative
cperating at 1586 bias on a tube
kc. when grid resistor

2. Dah-dah-dah-dit-dit, is 2000 ohms, grid
dah-dah-dit-dit-dit, current 10 milli-
dah-dah-dah-dah- amps.
dah. 27. Upper limit in meg-

3. Second harmonic of acycles of UHF
300 kc. band.

5. Xc of a .0l-mid 28. Wavelength in me-
capacitor at a fre- ters of a 4-mc trans-
quency of 3000 cps. mitter signal.

6. .080 millihenries ex- 29. Year radar was
pressed in micro- first used to make
henries. contact with moon.

7. Cutput frequency of 31. Current flow in
a 5-mc transmitter amperes when a
expressed in kilo- resistor drops a
cycles. voltage of 10 volts

10. Lower limit of medi- and the power dis-
um-frequency band sipated is 270 watts.
in kilocycles, 32. Total number of

11. .0006 microfarads electrical degrees
converted to micro- that plate current
microtarads. flows in a class

14. Total resistance of A’ amplifier.

15 ohms, 30 ohms, 33. 7 x 10? micromicro-
and 5 ohms, con- tarads in ordinary
nected in series. notation.

15. Color burst fre- 34. Value of a resistor

RADIO-TV EXPERIMENTER

quency in mega-
cycles.

color-coded brown,
blue, black.
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Experimentally Determining the

Velocity of Sound

This experiment may be performed with equipment available to physics
students, or by the home experimenter with a preamp, AC voltmeter and
avdio signal generator

By FRANK WOODS, Jr.

OUND is propagated by longitudinal
S waves consisting of alternate compres-

sions and rarefactions of air as shown in
Fig. 1b. If a sine wave of voltage (solid line
Fig. 1c) is applied to the terminals of a loud-
speaker (an electrical to sound transducer),
the air in front of the speaker will have the
pressure distribution shown in 1b at a given
instant of time. The pressure at a given pomt
will of course vary with time, and a micro-
phone or speaker placed at that point will
react to these changes in pressure. This re-
action to the pressure will produce a wave-
form of electrical voltage at the terminals of
the microphone or second speaker that is a
copy of the solid line of Fig. lc, except that
it will be smaller in magnitude and will be
displaced in time, as shown by the dotted
line in Fig. lc.

If a source speaker and receiver speaker
are a whole multiple of one wavelength apart,
the receiver waveform will be in time with
the source speaker signal. The measurement
of this distance would be difficult to perform
accurately. A wavelength — the distance

(o)

COMPRESSED (b} RARIFIED
e B N ==
v 3 Z
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(c)
The normal positions of particles of air (a)
are changed vpon b g the carrier of
a sound wave—they are alternately com-
pressed and rarified (b). If the sound
source is a speaker producing o wave
represented by the solid line in (¢), a re-
ceiver speaker would receive a copy of this
wave slightly later (dotted line).

Lissajous figures for two voltages of same
frequency. The angles given refer to the
differences in phase between the vertical
and horizontal input voltages where 1
cycle time is considered equal to 360°.

Oscilloscope method for determining the
velocity of sound. Transformer cores are
ted to tion to min-

imize hum pick-up.
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through which a cycle of sound is distributed
at a given instant of time—may be determined
more accurately in another way. A cycle cor-
responds to a complete excursion from nomi-
nal to maximum to nominal to minimum to
nominal air pressure. Suppose the position
of the receiver speaker relative to the source
speaker is adjusted for a given time relation-
ship between source and receiver voltage. If
the receiver speaker is moved away from the
source speaker the time relationship will
change, till at some new position the voltage
waveforms of source and receiver voltage
bear the original time relationship. The dis-
tance that the receiver must be moved to at-
tain the original time relationship is a wave-
length.

The relationship between the velocity of
sound (v), the frequency (f), and the wave-
length (w) is v equals fw. Thus, if wave-
length and frequency are known, the velocity
of sound in air may be computed. An audio
signal generator may be used as a sinusoidal
voltage source speaker driver. The frequency
may be read from the signal generator dial.
Wavelength may be determined by the meth-
od described in the previous paragraph.

All that remains is to find the time relation-
ship between source and receiver signals.

There are two good methods of determining
the time or phase relationships between two
voltages of the same frequency. One of these
methods requires an oscilloscope and employs
Lissajous figures. The other emgloys an ac
voltmeter in a comparison circuit. Since the
receiver voltage is small, an audio millivolt-
meter such as the Heathkit AV-3 or an ampli-
fier driving an ac voltmeter should be em-
ployed if the latter method is used. (The “Hi-
Qual Preamp,” ideal for this experiment,
appeared in Rapio-TV EXPERIMENTER # 569
available from Science and Mechanics, 505
Park Ave., New York 22, for $1 including
postage and handling.

Oscilloscope Method. The experiment is
diagrammed in Fig. 2 and shown visually in
Fig. 4. The loudspeakers may be inexpensive
ones such as the 4-in. Lafayette SK-25. The
transformer secondaries should match the
speaker voice coils and the primaries may
have any impedance value from 2K to 25K.
A high impedance is preferable for the re-
ceiver circuit since the transformer is reverse
connected and a voltage step-up results. The
Stancor A3327 (25K to 4 ohms) is an excel-
lent choice. If an audio signal generator
which does not have sufficient power output
to drive the speaker audibly is used, connect
an audio amplifier between the signal gen-
erator and the source drive transformer. Con-
nect the receiver transformer input to the
vertical input of the oscilloscope, and the
source signal to the horizontal input.

Fasten the speakers in hand vises and sup-
port them at the same height. Set the signal

RADIO-TV EXPERIMENTER

In the meter method, VY and V2 in phase result in
minimum voltmeter reading (a), while V' and V2 180°
out of phase (b) give maximum voltmeter reading.

generator for 500 cycles and adjust the output
till an audible signal comes from the source
spezker. Adjust the oscilloscope controls to
display the Lissajous figure. Move one of the
speakers relative to the other till the 0° wave-
form of Fig. 3 is observed. Measure and re-
cord the distance between the speakers, in ft.
Now increase the distance till the 360° wave-
form of Fig. 3 appears Measure this distance,
and subtract from it the first distance, which
gives the wavelength of the sigral. The ve-
locity of sound in ft./sec. may then be com-
puted from v=fw.

The velocity of sound is known to be 1,054
ft./sec. plus 1.1 X the temperature in degrees
F. Thus, in a room at 70° F, the velocity of
sound is 1,131 ft./sec. The accuracy of the
experimental results may then be computed:
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’
% error = Y=V x 1009,

vl

N -

where v is the experimental value

and v’ is the known value.

The author’s experiment pro- SShA

duced fairly accurate results. The GENERATOR

wavelength at 1000 cycles was
1.167 ft. Thus v was 1,167 ft./sec.
The ronm temperature was 80° F.
The value of v’ therefore was 1,142
ft./sec. The error was +2.29,. The
experiment was repeated with the
signal generator set at 500 cycles.
The measured wavelength was
2.29 ft. The slide rule computed
value of v was 1145 ft./sec. The
error was 0.26%,. Note that the
accuracy improved considerably
when a longer wavelength was in-
volved.

Meter Method. The difference
of two sine waves of equal ampli-
tude and frequency for 0° and 180°
phase relationships is shown in
Fig. 5, and this leads to a method
of finding sound wavelength with
more common equipment. Either
an audio millivoltmeter or an ac
voltmeter is needed, the latter re-
quiring an amplifier such as the
“Hi-Qual Preamp,” referred to
earlier, as a driver. The value of
voltage which an ac meter will
read does not give an indication of phase rela-
tionships. But, since the value which the
meter will indicate is a function of peak
value, the differencing principle may be em-
ployed to determine phase retationships. The
schematic is shown in Fig. 6 and the set-up
in Fig. 7.

The signal generator drives the source loud-
speaker. A 1K potentiometer (R), in the
original apparatus a Clarostat 58C1-1000, is
connected across the signal generator output.
Its purpose is to allow the adjustment ot the
voltage between the slider and the common
connection to the receiver to be approximate-
ly equal to the voltage at the output of the
preamp. This is accomplished by measuring
the voltage across the preamp output with the
voltmeter and then connecting the voltmeter
across the potentiometer to make the adjust-
ment of R. The two sets of connection termi-
nals for this adjustment are designated M1
and M2 in Fig. 6. After this adjustment has
been made the meter is connected in the cir-
cuit as shown.

With the meter connected as shown in Fig.
6, receiver and source voltage buck each other
(subtract). This process causes the meter to
read minimum voltage when both voltages
are in phase (5a) and maximum voltage when
both voltages are 180° out of phase (5b).
Thus, the receiver speaker is moved through
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Schematic for determining velocity of sound with an ac voltmeter.
(If audio millivoltmeter used, preamp not needed.)

Set-up for voltmeter method of finding speed of sound.

one wavelength when the meter indication
goes from min to max to min or from max to
min to max. The distance measurements, fre-
quency used and the computations are the
same as those required with the oscilloscope
method.

Shockproof Switch Covers

¢ To avoid any possible shock from the bat-
handles of toggle switches, place plastic test-
clip insulators over them. These insulators
are also good dust covers to prevent particles
of metal and other foreign materials from
entering the switch mechanism.

The covers enable one to throw the switch
safely and easily, and to distinguish from tilt,
whether the switch is on or off. —J. A. C.




Combined Voltage Calibrator
And Electronic Switch

Sine and square wave sean simultaneously with aid of electronic switch wnit.

Single unit multiplies oscilloscope usage
By W. F. GEPHART

ful ’scope accessories: 1) an electronic

switch which permits viewing of two sig-
nal patterns simultaneously (Fig. 1), and 2)
a voltage calibrator, allowing the 'scope to be
used for ac voltage measurements. The first
accessory, the switch, permits both the input
and output of an amplifier to be viewed to-
gether to check fidelity, for example. The
second accessory, the voltage calibrator, gives
the magnitude of a signal as the wave form
is viewed.

Our unit has a special switching system
that permits the calibrated voltage signal to
be one of the signals seen simultaneously.

An electronic switch switches signals so
fast that both images appear on the oscillo-
scope together, due to the persistence of the
cathode ray tube. A multivibrator type oscil-
lator switches amplifier tubes “on” and “off”
so they conduct alternately. Separate signals
are fed into each amplifier tube, whose output
is common. This output is actually both sig-
nals, presented alternately.

Figure 3 shows the schematic, in which V1
is a twin triode multivibrator. It generates
square waves, with frequencies between
about 20 and 2000 cycles, as set by SW1 and
R15, the frequency controls. The multivi-
brator drives the grids of a second twin triode
(V2), which acts as a switching tube. The
two plates of the multivibrator are connected
to the two grids of the switching tube. Since
the signals on the plates of V1 are 180° out
of phase, the two halves of V2 conduct alter-
nately. The output of the multivibrator is a
square wave and quite high. Thus, when the

THE unit shown in Fig. 2 combines two use-
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plate of Vla is positive, the grid of V2a is
positive and V2a conducts. At the same time,
the plate of V1b and grid of V2b are negative,

Front vizw of the completed unit.
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Back-of-panel view shows miniature pots mounted
by stiff wire leads.

which prevents V2b from conducting. At the
half-cycle point, the situation instantly re-
verses (since the multivibrator is a square
wave generator), and V2b conducts and V2a
cuts off.

As the two halves of V2 alternately con-
duct, the current they draw flows through the
cathode resistors (R28 and R29) of V3a and
Vib. The twin triode amplifier (V3) is two
ordinary amplifiers, biased at a normal op-

90

115 V.AC

T

S
Tsp 48

Tl

ik

Under-chassis view shows shielded lead attached to
common negative lead of binding posts.

erating point by cathode bias. If the cathodes
of the switching tube were not connected to
their cathodes, both halves of V3 would am-
plify equally. However, as the two halves of
V2 draw current, this current flowing through
the related cathode resistor of V3a or V3b
biases that half of the amplifier tube (V3) to
cut-off. In this way, the two halves of the
amplifier tube (V3a and V3b) are alternately
switched on and off at a rate equal to the
multivibrator frequency. Therefore, the two
input signals take turns appearing at the out-
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put terminals. But, due to the persistence of
the fluorescence of the CR tube and the rapid
switching rate, both signals appear on the
CRT at the same time.

By adjusting the dc potential of the grid
of the amplifier tubes, the position on the
CRT screen of each signal can be changed.
This is done by having a dc voltage from twin
voltage dividers R19-R21 and R20-R22 across
potentiometer R26 (Position). Adjusting this
control varies the voltage on each grid by
changing the grounding point.

The voltage calibrator section uses a neon
bulb to get square waves at line voliage fre-
quency. Neon bulbs ignite at a certain volt-
age, and if a resistor is connected in series
with the bulb, the voltage drop across the
bulb will be constant. The ignition voltage
of the NE32 bulb used is approximately 60
v., and gives square waves of 60 v. in this
circuit. On the positive half of the cycle, the
voltage increases until the ignition point
(about 60 v.) is reached. The tube then fires,
and starts drawing current. As the voltage
increases, more current is drawn, but the
voltage drop across the resistor in series with
the tube (R38) holds the voltage across the
tube constant. As the voltage passes the peak
and decreases below the ignition point, the
bulb goes out, and current stops flowing
through the resistor. The voltage drop across
the tube then follows the pattern of the cycle,
and the process is repeated on the negative
half of the cycle. In this way, fairly good
square waves are obtained.

The ignition voltage is reduced to a refer-
ence level by R37, and subsequently divided
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for other ranges by R31 through R35. For os-
cilloscope use, these levels are usually set at
peak-to-peak values rather than the RMS
values shown on meters.

Switch S3 and potentiometers R25 and R27
permit the output of the calibrator to be used
as one of the electronic switch inputs. The
usual method of using a calibrator is to note
the height of the calibrator pattern, remove it
and connect the signal to the 'scope, and com-
pare the heights of the patterns. By switching
the calibrator output into the electronic
switch, the calibrator voltage pattern remains
on the screen to be compared directly with
the signal pattern.

Potentiometers R25 and R27 are required
to keep conditions constant when using the
calibrator through the electronic switch. If
the calibrator were fed directly into Input-B
terminals, the output of V3b would vary with
the setting of B-gain and the amplification of
V3b. Potentiometer R27 is set so the output of
V3b is equal to the input.

Since the magnitude of the signal to be
measured must not be altered in this case,
potentiometer R25 is set so that the output of
V3a is equal to the input, making it a 1:1
amplifier. This prevents the electronic switch
from affecting the magnitude of the signal
whose voltage is to be measured by compar-
ing it with the calibrator signal.

The unit is built on a vertical arrangement
to minimize bench space required, as shown
in Figs. 4 and 5. The panel and chassis lay-
outs are shown in Figs. 6 and 7, with pictorial
wiring shown in Figs. 8 and 9. Notice that
R25 and R27 are miniature units, supported
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PANEL WIRING

by stiff (#16) wire leads.

The power supply and filaments are wired
first, followed by the neon bulb circuit. In
mounting resistors on the voltage switch (S2),
be sure they will clear the neon bulb. No
particular care is required in wiring, except
that certain leads (as shown on the schemat-
ic) should be shielded, and care used that the
grounded shield does not short out any termi-
nals.

After wiring, output of the calibrator must
be set. Connect a vacuum tube voltmeter be-

I\F ; / | Co R%%o

RED 1O 1R
SECONDARY

tween R37 and ground, and set the voltage
switch S2 on 50. Calibration should be for
peak-to-peak voltages, so the reading on the
VTVM should be .3535 of the values shown
on S2. Turn the unit on, and adjust R37 so
the voltmeter reads 17.7 v., which is .3535 of
the 50 v. indicated on S2. Due to the divider,
other readings will be appropriate.

Next, potentiometer R27 should be set.
With Calibrator Output S3 on External, set
Voltage S2 on 5, and connect the Voltage
terminals to the vertical input of the 'scope.

MATERIALS LIST—'SCOPE CALIBRATOR AND SWITCH
(ANl resistors 1, watt and 10% unless shown)

Desig. Description
R1. R2 51K. 5%
R3. R4 12K
R5. R6 .22 meg.
R7. R8 1 meg.
R9, R10 3.3 meg.
R11l, R12 4.3 meq.. 5%
R13, R14 5.1 meg., 5%
R15 .1 meg. potentiometer (Fine Frequency)
R16 .15 meg.
R17, R18 .1 meg.
R19, R20 .33 meg.
R21, R22 15K
R23, R24 .1 meg. potentiometer (Input A and (nput B)
R25. R27 1 meg. miniature potentiometer (Clarostat Series 48)
R26 50K potentiometer (Position)
R28, R29 1000 chm
R30 33K, 1 watt
R31 68K, 1%
R32 12K, 1%
R33 10K, 1%
R34, R35 4K.1%

R36. R39 1K, 19

R37 SOK potentiometer

R38 10K

R40 250 ohm, 10 watt, wirewound

Desig. Description
Cl, C2 .001 mfd., 200 v.
C3,Cc4 .047 mfd., 200 v.
C5. C6 25 mfd., 25 v. electralytic
C7, C8, €9 .5 mfd., 200 v.
40-40 mfd., 150 v. electrolytic (Mallory FP-221 or
equiv.)
S1 2-pole, S-pos. rotary switch (Coarse Freq.) Mallcry
32264
S$2 1-pole. 5-pos. rotary switch (Voltage) Mallory 3215J
s3 4-pole, 2-pos. rotary switch (Calibrator Output)
Mallory 3242J
sS4 DPST toggle switch (Power)
PL 6.3 v., .15 amp. pilot fight (540 or 7£47)
SR 65 ma. selenium rectifier
T power transformer, 120 v. @ 50 ma., 6.3 v. @ 1 amp.

(Merit P-3045)
NE NE 32 neon bulb
V1, V2, v3 6CG7 vacuum tubes
5 x 6 x 9" utility cabinet (Bud CU-1099)
three 9-pin miniature sockets
neon bulb socket
pitet light holder
8 hinding posts
7 knobs
miscellaneous hardware




Turn both units on, and adjust the vertical
gain control on the 'scope to give a pattern of
convenient height, and note the height of the
image on the CRT. Do not touch the vertical
gain control on the ’scope after this.

Move the leads from the ’scope to the Out-
put terminals, set Frequency controls S1 and
R15 to mid-position, and adjust Position R26
so a single trace appears on the CRT. Switch
Calibrator Output to Input-B and adjust R27
so that the trace height on the CRT is the
same as the voltage trace height found above.
Seal R27 shaft with nail polish.

To set R25, feed a low gain signal from an
AF oscillator or other unit into the vertical
input of the ’scope, adjust the vertical gain
for a convenient height, and note the trace
height. Then connect the 'scope to the Output
Terminals instead of the signal source and
adjust the Position control to get a single
trace on the CRT.

Remove the neon bulb and set S3 to Input-
B. Connect the AF oscillator to Input-A ter-
minals, and adjust R25 to give the same trace
height as given when the signal was con-
nected directly to the ’scope. Seal R25 shaft
with nail polish and replace the neon bulb.

It will be found that adjustment of the
position control will affect signal magnitudes
somewhat, so the voltage calibrator section

Improved Razor-Blade Detector

e Here is a more
rugged version of
the familiar fox-
hole razor-blade
“crystal” detec-
tor. The original
was a piece of
pencil lead
bridgedacross
the edges of two
razor-blades and
sometimes used
by G.I's in fox-
holes to pick up local broadcasting stations. This
was fairly sensitive, but it was very difficult to
hold an adjustment, as the least vibration or jar
caused the lead to rock and roll on the blade
edges, resulting in erratic and noisy reception.
For the arrangement shown, blue 'steel single
edge or double edge blades (such as Pal razors)
seem to be the most sensitive, but many other
blades also have sensitive spots on them. Use with
a conventional circuit and a good antenna and
ground.—ARTHUR TRAUFFER.

WRAP WIRE AROUND

1" LENGTH OF PENCIL
LEAD RH WOOD SCREW

AND 2 WASHERS
220R24  OR FAHNLEETDCK
L

BOTTOM GAGE ‘WIRE

POINTED

RH WOOD
SCREW AND
WASHER OR &
FAHNESTOCK CLIP

IF BLUE COATING ON

LADE 15 TDO HEAVY,
SCRAPE SOME OFF-

Removing Enamel Wire Insulation

® To remove enamel insulation on magnet and
hook-up wire quickly and cleanly, wrap a piece
of sandpaper around the wire and give a twist-
ing, rotary motion.—E. L. BURNER.

RADIO-TV EXPERIMENTER

should be used through the electronic switch
section only when approximate results are
sufficient. When using the unit in this man-
ner, the Position control should be set so the
signal pattern is superimposed over the volt-
age calibrator pattern, and ready compari-
son can be made. Also, most accurate results
can be obtained when the two signals are su-
perimposed. For more precise work, the elec-
tronic switch section is not used. Output from
the Voltage terminals is connected to the
'scope, the vertical gain set, and trace height
noted. The leads from the Voltage terminals
are removed, and the signal is then connected
directly to the ’'scope. A comparison of the
trace height produced by the signal, with the
noted height of the voltage calibrator trace
will then give a precise peak-to-peak voltage
measurement.

In using the electronic switch, the two sig-
nals to be viewed are connected to Input A
and Input B, and the Output is connected to
the vertical input of the ’scope. The fre-
quency controls of both the ’scope and the
electronic switch are adjusted for proper fre-
quency and the gain controls on the switch
adjust the individual trace heights. By use of
the Position control on the switch, the two
patterns can be shown separately or super-
imposed (as in Fig. 1).

Pointed-End for Radio Ground Pipe

e A simple pointed end makes it easier to drive
a radio ground pipe. Insert the lathe-turned point
into the bottom end of the pipe to keep dirt from
plugging the pipe. Holes drilled through the pipe
for soil wetting reduce electrical resistance be-
tween ground pipe and soil.—ARTHUR TRAUFFER.

Solderless Tube Sockets

e When soldering on top side of radio or TV
chassis, dropping solder in an open tube socket
can cause trouble. Eliminate this possibility by
placing a strip of wide adhesive tape over the
open socket.—H. LEEPER.
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D’Arsonval meter movement.

Meters and

Multimeters

By FORREST H. FRANTZ, SR.

has an electromagnetic mechanism known

as a d’Arsonval movement. From it I'll
show you how to make voltmeters and am-
meters and ochmmeters.

How Meters Work. The d’Arsonval meter
(Fig. 1) contains a permanent magnet, a coil
that is free to rotate about its pivot axis, a
needle attached to the coil and a spring that
resists displacement of the coil from zero and
tends to restore the coil to zero.

The torque that causes the coil to turn is
developed when a current passes through the
meter coil. The amount is proporticnal to the
current passing through the meter coil. The
coil and needle are supported by low friction
bearings so that mechanical resistance is low.
The pole pieces conduct the flux from the
magnet poles and the circular iron core over
which the coil rotates. This core and the
curved pole piece faces assure that the mag-
net’s flux is always cutting the coil windings
at right angles.

The most common basic d’Arsonval meter
movement is the 0-to-1 milliampere dc meter.

Designing Your Own Meter Instruments. As-
sume for simplicity in the examples, that all
of the work is being done with a 0-1 ma.
meter. The resistance of the meter, if not

THE type of meter we are concerned with
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known, can be determined by the circuit of
Fig. 2. Adjust pot R, which is connected as
a high resistance rheostat, for full scale meter
deflection. Connect shunt RS across the me-
ter terminals, and adjust it until the meter
deflection is reduced to half scale. The resist-
ance to which RS is adjusted is the resistance
of the meter movement. The resistance of RS
may be measured with an ohmmeter or
Wheatstone bridge.

Once you know the basic movement (I..)
and the resistance (R.) of the meter, you
can increase the current range with a shunt
resistance (R, in Fig. 3.). The value of the
shunt resistance for a new range is deter-
mined using these formulas:

(a) L, =1-1,

() R.=R.(}")

You can buy a 1% shunt resistor, or you can
make the shunt by winding insulated resist-
ance or magnet wire on a form, such as a
matchstick or a Bakelite bobbin. Or you can
use a rheostat, adjust it to the proper resist-
ance, and lock it with a cement seal between
the shaft and bushing. Most shunt resistance
values will be so low, though, that it’s best
to wind your own.

In designing an extended-range meter
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using a basic meter movement, try to select
a range that is a convenient multiple of the
meter scale range. Multiples of 10 are best
since you can read the meter directly, and
have to supply only the decimal point. Two
and five are the next best choices for scale
number multipliers, and of course, multiples
of 10 can be used with these also. (Same ap-
plies to voltmeters.)

The circuit for converting a milliammeter
to a voltmeter is given in Figure 4. These
formulas are used:

@ R =({)

(b) R=R' —Rn
By connecting a switch (Fig. 5) you can
make a multi-range voltmeter.

These current range extensions and volt-
meter conversions are solved by applying
Ohm's law. In the ammeter application of Fig.
3, the meter and shunt are in parallel. Thus,
the voltage across the meter equals the volt-
age across the shunt. Therefore, the current
through the meter times the meter resistance
equals current through the shunt times the
shunt resistance. And the current into the
combination equals shunt plus meter current.
The voltmeter arrangement o. the second
problem (Fig. 4) was based on the idea that
the current through the shunt must equal
the current through the meter, and the sum
of the voltage drops across the meter and
the series resistor equals the voltage drop
across the combination.

What about measuring resistance with a
meter? There are several approaches. The
first (Fig. 6) utilizes an ammeter and a volt-
meter to measure the current through, and
the voltage across, an unknown resistance R..
Then R, is calculated from Ohm’s law. For

RADIO-TV EXPERIMENTER

example, if V is 4.3 v and I is .005 amp (5
ma.), using:

4,
R,=—V—. Then R.=~ ?,and R,=900 ohms.
1 005

This method is cumbersome, so let’s see if we
can get around it. If we know the voltage E
of the battery, do we need to measure v?
No, if R, is much greater than the resistance
of the meter measuring the current I. This
leads us to the circuit of Fig. 7, where a pot
P is employed to adjust the voltage V to a

- value around which we'll design our ohm-

meter. Assuming that we'll use a 1-ma, 27-
ohm meter movement, as before, we’ll want
the resistance of P to be about 500 ohms.
This choice is made on the assumption that
the current from the battery should be 10 or
more times the current through the meter,
for accurate results. The resistance across A
and B is zero, if we short these terminals.
Therefore the resistance of R and the meter
should be 5v (the design voltage) divided by
the meter current, .001 amp. Resistance R,
therefore, is 5000 ohms, minus the meter re-
sistance of 27 ohms, or 4973 ohms. Since 5000
and 4973 ohms differ by only about %%, you
can let R equal 5000 ohms without noticeable
error. The ohms scale may be calculated in
terms of the I scale on the meter by assuming
different values of R, using this formula:
\"

1

R + R,
Thus, R, in ohms I in ma.

1.000
500 0.909
1000 0.832
2000 0.715
3000 0.625
4000 0.555
5000 0.5¢0
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8000 0.384
10,000 0.333
15,000 0.250
20,000 0.200
30,000 0.143
50,000 0.091
100,000 0.048
200,000 0.024

You can compute additional values your-
self. Note that the half-scale meter deflection
is equal to R for any meter combination
which uses this arrangement. That’s a handy
piece of information for estimates, before you
begin design. The ohm readings may be ob-
tained using a table such as that above, or
an ohms scale may be pasted on the meter
glass. The switch S is turned on only when
the ohmmeter is being used.

The potentiometer P may be made up of a
100-ohm pot in series with a 400-ohm, fixed
resistance. This arrangement makes the zero
resistance adjustment less critical. You can
double battery life by doubling the value of
P (use a 200-ohm pot and an 800-ohm re-
sistance) with a decrease in accuracy that’s
negligible.

To convert a basic dc meter movement for
ac measurements, rectifiers are used. Their
difference in forward and back resistance is
so great that we generally assume a rectifier
acts as a switch. The rectifier circuit of Fig.
8A, not often used with meters, conducts
during only half the ac input cycle. The full-
wave half bridge of 8B passes current during
all of the input cycle. A 2.7K resistor for
each R works well with most germanium
diodes. The output current is about 0.72
times the input current. The full bridge of
Fig. 8C passes current during the entire input
cycle also, but presents a greater output for
a given input current. The output current is
0.9 times the input current.

The rectifiers may be germanium diodes or
copper oxide types. Germanium diodes are
more readily available and cover a broader
range of frequencies. The GE 1N64, Sylvania

A simple 3-range valtmeter. Resistance values
were obtained by the methad of Fig. 4 and

rounded off ta practical val

5

Determining resistance by the valt-current (Ohm’s
law) methad.

6

A simple ohmmeter circuit. In the example in

the text, P is 500 ohms. For less critical zero ad-

justment, substitute (for P} a 100-chm pat in se-
ries with a 400-ohm resistor.

IN34A and the Raytheon IN66 are suitable.

The shunt resistances for current meters
and the series resistances for voltmeters of
the ac variety may be determined in the same
way as they were determined for dc instru-
ments, but bear in mind that the transfer
factor of the rectifier arrangement alters the
value of the ac voltage required for full scale
deflection, and that the apparent meter re-
sistance is changed, too. Use the circuit of
Fig. 2 for experimentation, considering the
rectifier input terminals as the meter termi-
nals and an ac voltage source instead of a
battery to determine the apparent meter re-
sistance. The current through the meter is
the voltage across R divided by the resistance
of R. Then, the formulas of Fig. 3 and 4 can
be applied.

Multimeters. There are many meter Kkits
available at low prices. They're called VOM
(volt-ohm-milliammeter) or multimeter kits
and are good for measuring ac and de¢ cur-
rent and voltage, and for measuring resist-
ance. Although many factors enter into the
choice of a meter kit, the primary considera-
tion is meter sensitivity: the number of ohms
resistance that the meter movement and the
series resistance present between the input
terminals of the meter, divided by the cor-
responding voltage range. This is expressed
in ohms/volt. This number is a function of
meter movement current for full scale de-
flection. A 1-ma meter has a sensitivity of
1000-ohms/volt; a 200 microamp. meter has
a sensitivity of 5000 ohms/volt; and a 50
microamp. meter has a sensitivity of 20,000-
ohms/volt.

The sensitiviy is important, because when
you connect a voltmeter into a circuit to
make a measurement, you're connecting a
resistance across the circuit. If you connect
too low a resistance across the circuit, you'll
draw enough current from the circuit to get
a wrong voltage reading. Figure 9 illustrates
what can happen. When you connect the
meter across AB, its resistance is in parallel
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with the bottom 5K resistor and the resist-
ance of the combination is lower. With a
1000-ohm/volt meter (0-1 ma movement) set
to the 5 v range the resistance between A
and B looks like 2500 ohms. This increases
total circuit current to 1.33 ma from the value
of 1 ma which flowed prior to meter connec-
tion. The voltage drop between A and B is
only 3.33 v now instead of the actual 5 v that

would exist under normal circuit conditions
—a big error. However, if a 20,000 ohm/volt
meter were used to make the measurement,
the resistance paralleling R2 would be 100,000
ohms on the 5-v range, and the resistance
between AB would be 4760 ohms. The total
current through the circuit would be 1.023
ma, and the voltage between A and B would
be 4.87 volts, very close to exact.

Using a Multimeter. My young son uses his
meter to check the resistance of a toy motor.
If it's open, the needle reads infinite resist-
ance (no deflection). Sometimes he checks
his toy motors by using them as generators,
switching the meter to a low dc voltage or
current range and looking for a meter de-
flection as he rotates the motor shaft.

The motor used as a generator with a
meter indicating output voltage across or
current through a resistance makes a good
rpm indicator for lathes, drills, motors and
engines (including cars). The same scheme
may be used for a speedometer for bicycles
or a child’s wagon. Equipped with a propeller
or vane that is outfitted to face into the wind
or equipped with anemometer type cups. this
same electrical arrangement may be used to
measure wind speed. The hook-up of Fig. 10
may be used for any of these applications.
The size of the series rheostat must be de-
termined experimentally and may include a
series resistance in the meter if you use the
dc voltage range of a VOM for the meter. A
more versatile approach is to use a dc current
range.

Usually the pot adjustment can be made to
calibrate the meter so the existing meter
scale with a suitable fraction or multiple of
10 will provide the desired range of rpm or
mph. Sometimes, though, you'll have to pro-
vide a paper and ink scale, and you'll have
to figure out the mechanical coupling.

A multitester’s ac volts range can be used
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AL

A.C.
INPUT

+

\
JAVA\

B FuLL-WAVE HALF BRIDGE

7.
NS

A.C.
INPUT

JAVA

C FULL-WAVE FULL BRIDGE

Meter rectifier circuits.

with an audio amplifier to produce an audio
millivoltmeter, a sound survey meter or an
applause meter (Fig. 11A). Figure 11B shows
resistance-capacitance meter coupling, and
11C shows transformer coupling to the meter.
You can rig up a calibration template for the
amplifier volume control so you can use it as
you'd use a range switch. You can use the
meter’s decibel or voltage scales.

The ac voltmeter ranges may be used to
measure capacitance of paper, oil or mica
dielectric capacitors. Use the circuit arrange-
ment of Fig. 12. Adjust the pot till the volt-
ages at A and B are equal Then disconnect
the pot and measure its resistance R. For
the capacitance in microfarads, substitute the

-value of R in this formula:

o 1,000,000
~T3TR

This circuit works best with higher ac volt>
ages, but 30 v is the top, safe limit. (The
voltages across C and R won’t add up to the
applied voltage.) Get the 60-cycle ac volt-
age from a transformer—either a filament
transformer or a train trarsformer will do.
And, don’t use this arrangement to measure
low-voltage electrolytic capacitors, or you
may ruin them! You can use a 6.3-v trans-
former in the circuit to test electrolytic ca-
pacitors rated 100 v or more, without dam-
age.

Beginnelrs can use a meter to get a good
understanding of electricity. Use it to find
out: V/hat happens when you connect bat-
teries in series and parallel; what happens
to the battery voltage when you decrease the
resistance connected to it; what happens to
the voltage and current when resistors are
connected in series or parallel; how to apply
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Ohm'’s law; the difference in the resistance
of a light bulb before it’s turned on and after
it has been on a while. Incidentally, never
use the ohms scales to measure resistance in
a circuit under power. Always disconnect
the voltage from the circuit before you meas-
ure resistance.

The resistance ranges may be used to check
light bulbs and lamp wiring. If the chmmeter
needle deflects at all on the low ohm range,
the bulb (or lamp wiring with a good bulb
in the lamp and the switch on) isn't open and
if the meter needle doesn't hit zero, the bulb
or lamp isn’t shorted. In the case of a table
or floor lamp, if you get this kind of indica-
tion, everything's good, except that you're
not sure that the switch will work. When you
turn the switch off, the meter needle will
return to its normal rest position if the switch
is operating properly. This is the technique
for trouble-shooting radios, electrical appli-
ances and home and car electrical wiring.

Another example of the continuity check
just outlined is locating tubes with open
heaters in a radio or TV. If none of the tubes
in an ac-dc¢ (transformerless) radio light up
when the radio is on, the probable cause of
trouble is an open tube heater. An open tube
heater will also cause a TV set to be inoper-
ative, but won't necessarily prevent all tubes
from lighting up. To check tube filaments for

l | Using an amplifier with an ac voltmeter as an
avdio millivoltmeter, sound survey meter or an
applause meter (a); R-C coupling meter to am-
plifier (b); and meter-cannected amplifier output

transformer (c).

9 lllustrating how a low sensitivity voltmeter up-
sets low current circuit operation and gives false
readings (see text).

I A toy motor used as a generator in this simple

circuit has many practical uses. Determine R
experimentally.

opens, use the ohmmeter test leads across

the heater pins (power disconnected). The

pin numbers may be obtained from tube

manuals.

An ac voltmeter is useful in checking ac
line voltages, transformers, circuit wiring,
oscillator output, model railroad and toy cir-
cuits and for numerous other applications.
The dc voltmeter is useful in checking bat-
teries (check them for voltage with the
normal load connected), checking dc power
supplies, trouble-shooting in radios and car
wiring, and for numerous other applications.
You should have little difficulty in voltage
measurement.

Current measurements are not used as
commonly in routine trouble-shooting and
experimenting, but are becoming more im-
portant with the advent of the transistor. The
important thing to remember in making dc
current measurements is that the meter is
connected in series with source and load.
That is, one of the leads connects to the
source of voltage and the corresponding con-
necting point on the device that is receiving
power. You might look at it as simply cutting
one of the leads in the circuit and connecting
the current meter to the lead ends that you've
created. The microampere range on the
meter is also useful as a current detector in
Wheatstone bridge circuits.
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Using Positive Feedback

By C. F. ROCKEY
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available to the small-receiver de-

signer is positive feedback, or regen-
eration. Most small receiver projects utilize
it; in fact, all truly sensitive receivers using
less than five tubes or transistors probably
apply this principle.

Positive feedback owes its effectiveness to
the reduction of circuit losses which it accom-
plishes. All apparatus contributes some loss
of energy to a radio signal as it passes
through; even one inch of hookup wire has
measurable resistance. This unavoidable ex-
traction of signal energy reduces both the
available amplification and the selectivity of
a receiver. Positive feedback takes a little of
the relatively strong signal appearing in the
output of an amplifier and transfers it around
to the input, overcoming some of the losses in
the circuit (Fig. 1).

Thus the losses of the circuit are reduced,
and in effect the resistance of the tuning cir-
cuit or other circuit is reduced. In the case of
the tuning circuit, since selectivity is an in-
verse function of its resistance, the tuning
curve will be sharpened considerably (Fig. 2).

By “positive” feedback is meant that the
feedback path and coupling network are ar-
ranged to make the feed-back voltage add to
the original signal voltage at any instant.
Such a connection enhances the gain and re-
duces the bandwidth of the circuit involved.

The additional gain is expressed in this
formula:

ONE of the truly valuable techniques

TUNING CURMVE W ITH

/ POSITIVE FEEDBACK

TUNING CUR . E BEFORE
POSITIVE FEEDBACK APFLIED

VOLTAGE ——=

ﬂ FREQUENCY —
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—RESONANCE FREQUENCY

Gain with . Normal gain
Positive Feedback ~— 1 — Normal gain
X Feedback Ratio

The feedback ratio is the ratio of the voltage
fed back over the output voltage. It is always
a number smaller than one.

Even though you’ve let your algebra slip,
you can still see that as the feedback ratio
(amount of voltage fed-back, in effect) is in-
creased the denominator of the fraction grows
smaller. And as the denominator grows
smaller, you will recall, the whole quantity
becomes larger, since the numerator remains
constant. This means that a comparatively
small amount of feedback will give a large
increase in gain.

Suppose we have an amplifier with a nor-
mal, non-feedback gain of five. Now, let us
arrange that o of the amplifier’s output
voltage will be additively (positively) fed-
back into the input. Substituting these values
into our equation we see that:

Thus we see that even this comparatively
small amount of feedback has doubled the
actual amplification of our system. Some cal-
culated gain values obtained from this same
hypothetical amplifier with various values of
feedback are tabulated below:

Effective
Ratio ( Feedback Voltage) Circuit
Output Voltage Amplification
Without Feedback 5.0
0.05 6.7
0.10 10.0
0.125 13.7
0.150 20.0
0.175 40.0
0.195 200.0

The value of feedback is limited by the fact
that when the product of the normal gain
times the feedback ratio becomes equal to
one, the system breaks into oscillation. As
the feedback is increased toward the maxi-
mum value, the circuit adjustment becomes
exceedingly critical. But positive feedback
makes it possible to obtain as much amplifi-
cation from one tube or transistor as would be
gotten from two or three without it, so it is
well worth the drawbacks.

Positive feedback is always employed in the



TABLE A—TICKLER COIL CONNECTIONS

3

TAPFED INPUT
COIL

higher frequency circuitry of a receiver, since
the bandwidth-limiting action makes its use
in the audio section inadvisable. While most
often employed in the detector circuit, regen-
eration often also improves the operation of
if or rf amplifiers; here it increases both sen-
sitivity and sharpness of tuning to a marked
degree.

In any case, the requirements for success-
ful application of positive feedback may be
summarized as follows:

1. The feedback must add to the signal in-

put voltage at all times. This means the

phasing or polarity of the coupling circuit
must be correct.

2. The magnitude of the feedback’s effect

must be under perfect control and smooth

at all times.

3. Normal control of feedback must have a

minimum effect upon the frequency to

which the circuit is tuned.

Most often, an inductive feedback system
is used wherein the energy is transferred via
a magnetic field.”

The first method of inductive feedback em-
ploys a tickler coil, connected in series with
the output circuit and coupled magnetically
to the tuned input coil. If the two coils,
tickler and input coil are wound in the same
direction and on the same form, they must
be connected according to Fig. 3 and Table A.

The tickler coil should be spaced as closely
to the input coil as possible, and should con-
tain the fewest possible turns, determined by
experiment.

Another commonly-used arrangement for
providing positive feedback is by the use of
a tapped input coil. This is shown in Fig. 4,
connections in Table B.

Again, exact placement of the tap along the
coil must be determined experimentally in
new designs; in most cases, however, the
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Type of Connection Numbers

circ_uit 1 2 3 o
Z?SL‘:.‘E"J l(‘:l;ethode Plate B+ Ground | Grid
!ﬁc:(wc:r#;de Ground Cathode Ground Grid
-?,';’,‘,‘;‘{:{.‘,’,E'"m" Emitter Battery Ground Base
-?:3,‘,‘;‘;‘1{2,5‘" Battery | Collector Ground Emitter

TABLE B—TAPPED INPUT COIL CONNECTIONS

Type of Connection Numbers
_ (Cireuit 1 (Tan)2 3
z:;::ﬂ:lé:ethode Plate Cathode Grid
T Cathege Grid Cathode Ground
‘?’::::i‘::grEmm" Collector Emitter Base
‘(I;’rr:::igigrsa“ Collector Emitter Base

number of turns between connections one and
two will be appreciably greater than between
two and three.

Although physical arrangements may vary,
other taps may be used in certain applica-
tions, particularly with transistors, but the
identical principles apply in coil connections.

Control of the effects of feedback is most
often accomplished by controlling the gain of
the circuit rather than by varying the feed-
back coupling. This is because most feedback
variations tend to influence the tuning of the
circuit at the same time.

The most widely-used method for control-
ing the effect of feedback involves varying of
either the dc plate voltage (with triodes) or
the screen-grid voltage (with pentode tubes).
With transistors, current practice involves
variation of the dc base bias in most instances.
This is practically done with a well-bypassed
volume control potentiometer. When set up
properly, these means provide absolutely
smooth and reproducible control of the effects
of feedback with a minimum of influence
upon circuit tuning. This, along with a little
circuit savvy and shielding, suffices for re-
quirement three that we stated earlier.

From the operational standpoint, these two
rules should be observed:

1. For maximum gain, adjust the effective
feedback as closely to the oscillation point as
possible. The oscillation-point is manifested
by a click or plunk, followed by evidences of
instability or reduction or gain as the feed-
back is advanced.

2. If for any reason it is desirable to operate
the circuit in an oscillating condition; as for
CW radiotelegraph reception with the simple
receiver, for instance, again always operate
as close to the oscillation-point as expedient.
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Complement your electronic finery by matching its
beautiful sound with a handsome hardwood cabinet
far below cost of its manufactured counterparts

By CHILTON E. PARKER

RUE stereo—two high fidelity units op-
Terating together—is a wonderful experi-
ence, especially when you have purchased
quality equipment in kit form at substantial
savings and successfully wired the project.
But you'’re really only halfway along the
road to complete enjoyment of your achieve-
ment until you house all of the components
in a lastingly-beautiful hardwood cabinet.
A cabinetmaker will custom-build such an
elaborate enclosure for you at a price to
match its handsomeness. For somewhat less,
you may be able to “pick up” a fine cabinet
of adequate dimensions at a large furniture
store or radio shop. And, you can realize still
more savings by building the 7%4-ft.-long cab-
inet shown in Figs. 1 and 12, if your home
shop is equipped with good hand tools and
a few power tools. Its clean, simple styling
will allow placement with practically any
type of home furnishings, save the most ex-
treme contemporary pieces.

Though solid and veneer cherry was se-
lected as the primary wood, you can easily
substitute any other hardwood that suits your
taste or is more- available in your area. Inner

RADIO-TV EXPERIMENTER

frames and base pieces are of pine. All de-
tails have been worked out so that only a
minimum of shop equipment is required.
Power tools used include a table saw, Y-in.
drill press, a borrowed or rented router, and
portable drill. Special tools used were a
Stanley doweling jig and a set of Sears screw
pilot drills.

Before ordering materials give special con-
sideration to your speaker enclosures, as size
will govern the dimensions of the cabinet.
The speaker units in Fig. 2 have an overall
height of 30 in. and can accommodate en-
closures with a maximum height of 24 in. plus
padding. A great many kits on the market
will fit these dimensions comfortably.

The Cabinet Base, constructed in two dis-
tinct operations, consists of a sub-assembly
and final surface assembly. Lay out pieces
of pine for the sub-base as in Fig. 3A. For
the long end pieces, rip a 10-ft. 1x8 into two
boards, 3% and 33 in. wide. Put the boards
together to be sure they will be cut square
and trim them to 863% in. long. From the
remaining parts of this 3;-in. stock, cut out
four 3% x 15-in. pieces; also cut three 2x4
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VENT SLOT FOR TUNER
REMOVABLE GRILL TO AID IN
TUBE REPLACEMENT

PREAMPLIFIER
FM TUNER

LEFT SIDE TWEETER CONTROL
TWEETER SPEAKER

RECORD_PLAYER

VU METERS & SWITCH

(RIGHT SIDE -
TWEETER CONTROL

TWEETER SPEAKER

(CROSSOVERS,

) TERMINAL BOARDS
1 . |

ETC, ENCLOSED IN
OPEN SPACES

STEREO AMPLIFIER-2 35-WATT ON SAME CHASSIS
LOCATED IN BASEMENT OR OTHER REMOTE VENTED PLACE

Minimum acceptable di for pl t of sp

MIDRANGE 8 BASS
SPEAKER ENCLOSURES

RECORD STORAGE OR POSSIBLE
TAPE DECK POSITION

s is 6 f1., which provides o stereo zone 11 to 17 f1. from

front of cabinet. Low- and mid-ronge speakers are spaced on 6-ft. centers. Tweeters are placed further out to
extend the stereo listening area.

pieces to the same length. A simple way to
ensure squareness is to cut the pieces slight-
ly oversize and clamp together, trimming all
seven ends at the same time.

Drill for two #8 x 1%e-in. flathead (fh)
screws on the ends of the long pieces as in
Fig. 3A. A wood screw pilot bit will do a
faster, more efficient job than ordinary drill
bits. Glue and screw the 34-in. side pieces
to the ends, then line up the three 2x4
pieces and repeat the operation. Before the
glue dries, make sure all corners are perfectly
square. After glue has set, assemble the two
remaining inner pieces.

The Inner Frames are next (Fig. 4A). Cut
two 48-in. pieces each out of two 8-ft. 1x8
pine boards, then rip these 3 in. wide. Now
cut out an 18-in. and a 28-in. length out of
each of the four 3x48-in. lengths. Measure
5%, in. from the center of each of the shorter
pieces and, with the saw blade set at half the
thickness of the wood, rabbet the ends for

a half-lap miter joint. Measure 9% in. from
center of the longer pieces and rabbet these
ends. If no other means, line up the edges
on the edge of your saw table to check that
corners are square.

Now you can glue and clamp the frames
together then drill for and install two #8 x
34-in. fh screws at each joint. Unclamp the
frames, now slightly oversize, and let dry.

Use of Plywood. We cut our principal
wood sections out of a 4x8-ft. sheet of 34-in.
sliced lumber core cherry plywood avail-
able through cabinet shops and lumber deal-
ers nationally. Ask your source to rip your
sheet into two pieces, one being 18%4 x 96 in.
It will then be easier to handle when you
finish sawing it at home. This piece should
be cut from the side and edge having the
most beautiful grain.

Put your best hollow ground or planer
blade on your table saw and set the rip fence
at 17'%¢ in. These blades give amazingly

Note: After assembling right and left speaker frames and end pieces, fit and glue 1/16-in. veneer strip as
shown in detail B, Fig. 7.
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RIP 2 PCS. 3/4"Xx8' SOLID CHERRY 3-1/2" WIDE, PLACE AGAINST FRONT

B AND BACK EDGES OF SUB-BASE, AND MITER CAREFULLY FOR EXACT
FIT USING DUMMY END PIECE. CUT END PIECES OF CHERRY TO FIT
ENDS, THEN GLUE, CLAMP ANO SECURE.

Cavution: Assemble subframe before gluing. After check

d

ing for squareness, cut X-broces for each end. Disas-

semble, glue, and plet bly,
smooth surfaces but must be exactly parallel
to the rip fence; otherwise gum pick-up and
resultant heat burn the wood and rapidly
dull the blade.

Parts of the same width are cut at the same
time, resulting in fewer settings of the saw
and perfect fitting during assembly. With
the fence set at 171%s4 in., rip the narrow piece
of plywood. Set this piece aside, now cut the
two end pieces as one piece of wood 16% in.
wide and 53 in. long. Next cut a panel 21% x
43% in. which will be the base for the control
center and front piece of the cabinet. Turn
the saw blade to a 45° angle and miter the
front edge as in Fig. 6A. The long narrow
piece left is reversed for use as the front of
the inner portion of the cabinet.

Take two 34 x5x96-in. pieces of solid
cherry and rip them to 3% in. wide (we asked
our source of supply to plane one edge, which
makes the sawing operation easier and gives
a perfectly finished top edge). Also cut two
pieces 34 x3% x 19 in. for the ends of the
base. Miter the ends, then glue and screw
this “veneer” to the sub-base as in Fig. 4B.

This can be accomplished with only four
clamps. Line up one side perfectly and clamp,
making sure the loose end pieces fit properly.
Drill pilot holes every 18 in. on a line 1
in. from both edges. The holes should be
staggered so there is approximately 9 in. be-
tween screws. Now remove clamps, apply
glue and carefully reclamp back in position.
Install screws, remove clamps, and follow the
same procedure with the three other pieces.
Cut a strip of cherry %x3%; in. from one of
the remaining 8-ft. pieces, trim to length,
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ing brcces. Check for perfect squareness.

clamp, and glue onto the long piece of the sub-
frame that was cut to 33 in. width. Be ex-
tremely careful not to let any surplus glue
ooze onto an outside surface.

Cut the 16% x 52-in. plywood in half and
then trim the two pieces together to a length
of 253 in. (Fig. 3C). While cutting this di-
mension, cut the inner frames (Fig. 4A) to
253 in. long by 16%s in wide. It is imperative
that these four pieces be identically square.

Select the graining that you prefer to be
exposed on the end pieces. On the inside of
what is to be the front, rabbet the edge on
both pieces as in detail B in Fig. 7.

Speaker Framing Stock. Cut four pieces
of 34x3%-in. cherry 24 in. long, two pieces
of the same stock 26 in. iong and two 34 x 21%-
in. pieces 30 in. long. Bevel all of these pieces
on one side 18° as in Fig. 3B. Trim the two
30-in. lengths to 26 in. and the four 24-in.
pieces to 20%; in. long. Do this by first miter-
ing one end, then carefully measuring to the
other end and mitering it. Trim the two 34 x
2% x 30-in. pieces to 2534 in. with the miter
being cut last as in Fig. 3B.

Next put the two 26-in. long pieces through
the saw and remove Y in. of the face (detail
B in Fig. 7) to compensate for Ys-in. veneer
to be attached later.

Now glue and clamp these pieces, one each,
into the rabbets of the already cut end pieces.
Scrap from the 18° angle cuts can be used to
get a square clamping surface. Once these
are dry, cut miter and, using the edge of your
saw table or other square surface, clamp and
glue one of the 20%;-in. pieces as in a picture
frame construction (Fig. 6B). Since both the

\
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bottom and top edges will be covered, drive a
#8 x 1%-in. fh screw from the bottom pulling
the corners together. This produces a “pro-
fessionally” tight joint without special clamps.

Join another 20%-in. piece in the same
manner and when glue has dried, take one of
the 21%-in. x 25%-in. pieces and complete the
frame, again screwing from top and bottom.
Using the other pieces of end stock, assemble
your second frame.

Draw a light guide line 1%6 in. from the
edge across the front of the base (front edge
has the Y%-in. strip of cherry glued in) and
Y, in. in from the edge of each end. Set the
ends and speaker frames on the guide lines.
Then carefully measure, cut, and trim the
inner frames. Tack the frames together, trim-
ming both at the same time. While they are
tacked, cut a notch 3 in. deep by 3% in. wide
(Fig. 4C). Use a thread or light string
stretched across the end pieces at the front
and back corner to check that all four: the
two inner frames and end pieces, are the same
height and in line.

Cut eight pieces of 34-in.-square white pine
glue strips. Attach them to top and bottom of
each end panel and inner frame as in Figs.
4D and 6B, using glue and #8x1%-in. fh
screws. Check that edges are flush.

Just before gluing end panels in place,
mark and cut dadoes for knife hinges on each
end as in Fig. 6C. Replace in position, drill
four pilot screw holes in both the lower glue
strips of the end piece and inner frame. Glue
and screw in place as in #2 of Fig. 6B, and
wipe off any excess glue immediately.

Through the bottom of the speaker plat-
form, drill three screw pilot holes and drive
three screws to pull the bottom member of
the speaker frame down to the base (#3 of
Fig. 6B). Drill and screw the inner and
speaker frames together after squaring up.
Repeat these operations to assemble and glue
the remaining end.

Control Center Construction. Cut a 7%
x 48-in. piece of 34-in. cherry plywood for the
control center back piece. Notch ends and
cut dadoes as in Fig. 6D and observe the
4534-in. dimension, which is critical. Trial fit
back piece into the inner frame notches, and
check that the edge should be %2 in. lower
than the top of the inner frames (critical).
Glue and screw the back piece in place.

Cut and dado both sides of the control cen-
ter as in Fig. 6E, using a router or saw and
chisels. Carefully position these sides; glue
and clamp. Drill holes for and drive #8 x 1%-
in, fh screws. Dadoes must match those in
the back piece as in Figs. 8 and 9. Properly
mounted, side pieces will be %e in. below the
top of the inner frames.

The previously cut control center base and
front (Fig. 6A) can now be installed. Slide
the base in place into the side piece dadoes as
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lu-ioin'ed inner frame is supported by heavy mem-
ber of sub-base. Pine comp ts are c led by

solid and veneer cherry in finished cabinet.

in Figs. 10 and 11 so that mitered front edge
is flush with front of the sides. At this point,
front and side dadoes were marked as in Fig.
6F to fit our tuner and preamp case. Check
yours and modify the panel as needed.

Remove the base, make the marked dado
and other cuts. Also cut out the record play-
er mounting hole on the other side according
to a template supplied by the manufacturer.
In addition, lay out and cut any holes you
may need for control switches and meters
(Fig. 6G). While doing this, be careful not
to dent or scar the mitered edge.

Now trial fit the previously cut front piece
(Fig. 6A) to the base. Once satisfied, apply
glue carefully to the side panel dadoes and
slide the base in position. You've no doubt
noticed that the dadoes are slightly wider
than the 3-in. base thickness. After check-
ing that dadoes for tuner and preamp case
line up drive wedges in from the underside to
push the base up tight. Allow to dry.

Apply glue to mitered edge of the installed
control center base and its front piece, place
latter in position, and secure with two #8x
1Y4-in. fh screws on each end. Use wood
clamps to draw into position, then screw wood
strips to base and front inside. Allow to dry.

Record Compartment. A number of
remnant pieces were splined together here to
reduce waste or scrap to a minimum. Spline
cuts were made the same way as other dadoes,
with a saw blade making as many runs as
needed for proper width.

Cut the floor for the record storage com-
partment from 3-in. plywood as in Fig. 7A,
dadoing and rabbeting the underside to re-
ceive the cross members of the base and cut-



ting 3g-in. wide dadoes with a router bit for
partitions and back.

Partitions are shaped from 33-in. birch ply-
wood and finished with cherry strips splined
and glued to the front as in Fig. 7C. If you
wish, partitions can be left square so dadoes
can be cut with a table saw and hand chisel.
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dado to fit over compartment back.

The Tuner-Preamp Case is cut from solid
cherry stock, except for the front and top
which are Y-in. cherry veneer. Dimensions
given in Fig. 14A are about #4-in. longer than
the Y4-in. dadoes on the control panel base.
This allows them to be easily inserted in
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Cut two 16'%16 x 18%5-in. pieces from the
34-in. plywood sheet for end panels, then dado
and notch as in Fig. 7D. Cut and dado the
solid cherry front and rear top pieces and the
birch plywood back as in Fig. 7E.

Glue and screw the record compartment to
the frame (Fig. 14). Cut a 34 x 34 x 3-in.
guide block for the top of the record compart-
ment and install it with glue and screws to
the inside of control panel front piece as in
Fig. 11. Now you can apply glue to bottom
dado on left side of record compartment, slide
it into position as in Fig. 14 and attach to base
of compartment and guide block. -

Cut a 34 x 34 x3334-in. spacer strip from
scrap pine and secure it flush with the bot-
tom of control panel front piece and butting
against left side of the compartment.

Glue the vertical dado on the left side of
compartment, the dado in the rear of bottom

\ piece, and both dadoes in the right side. Posi-
tion compartment back and assemble the
right side similar to the left. In order, glue
compartment dadoes and place them in posi-
tion; glue and screw front partition, holding
bar in forward notches cut in sides; glue and
screw rear bar in rear notches in sides, and
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place. Rout or drill and chisel the end piece
to receive the lid support. No dimensions are
given for the preamplifier or tuner cutouts as
there are many slight variations and manu-
facturers supply their awn mounting instruc-
tions. Also, the position of the tuner’s cooling
panel may change in order to improve venti-
lation or for easier tube replacement.

We found the following method easiest for
setting and gluing the finished blanks in place.
First glue and slide the top in position, then
the side. Depth of side is cut approximately
Y in. short of total height. After the side is in
place, slip in a filler strip to bring it to proper
height so the miter edge of top and side meet.
The strip should be about 1 in. shorter than
total length of the dado.

Glue and slip in the front. A number of
small clamps are a real asset here. Since this
is a focal point of the finished cabinet, be sure
to lift all glue that may ooze from the joints.
Edges around the tuner vent and preamp are
optional. These are Y3 in. square and are
glued and screwed to the top after the select-
ed preamp and other equipment were set in
for fitting.

Panel Door Building. There are 13 nar-
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DETAIL B

row doors attached accordion style by con-
cealed hinges. All wood is 34-in. solid cherry
except for the ¥-in. inner frames. To simpli-
fy the job, cut all similar parts at the same
time. Set up a cutoff gauge on your saw,
clamp strips to cut six at a time, making sure
the cross feed is perfectly square.

Cut 26 pieces 1% x 253 in. for the sides, 26
pieces 1% x 4% in. for the ends, 13 pieces 1x
4Y, in. for the centers, and 26 pieces 3'%¢ x
1034 in. for the insert panels, all from 3-in.

solid cherry. Run off 85 ft. of Y4-in. stock to
be machined in two basic operations. Set the
saw blade 14 in. high and dado the strips %
in. wide as in detail A of Fig 15.

You'll need a molding head cutter to
round both edges of the Y4-in. stock, such as
Sears #9H-2352.

Make a jig by taking a strip of scrap wood
about 34 in. thick and 4 in. wide. Saw a dado
1% in. deep on it with the width just enough
to allow the V4-in. stock to slide through

MATERIALS LIST—STEREO MUSIC CENTER

No. Reg. Size and Description

1 pe. 34 x 7" x 10/ pine (sub.base framing)

1 pc. 154 x 354 x 48” pine (sub-base framing)

2 pes. 34 x 7V/2 x 96” pine (inner frames)

1 pe. 34 x 51/, x 607 pine (glue strips)

1 pc. 34 x 48 x 96” lumber core cherry plywood (top, ends,
control center back piece, record compartment floor)

1 pe. 34 x 48 x 48”7 lumber core cherry plywood (control
center base and front piece, record compartment end
panels)

1 pe. 1/4 X 24 x 36" cherry plywood (speaker platforms)

1 pe. 1/a X 16 x 20”7 cherry plywood (tuner-preamp control
box top, front)

2 pes. 34 x 24 x 36” hirch plywood (record compartment par-
titions, back)

All wood listed below is solid cherry

2 pcs. 34 x5x96” (finished base, long pieces)

2 pes. 94 x 32 x 39” (finished base, end pieces)

4 pcs. 34 x 2/2 X 307 (speaker frame strips)

1 pc. 94 x 3V x 18" (side of tuner-preamp box)

7 ocs. 34 x 52 x 36”7 (door sides, ends, centers)

7 pes. 34 x 31%,4 x 35”7 (door insert panels)

2 pes. 34 x 7% x 167/,” (control center sides)

13 pes. a x 1% x 727 (door inner panels)

Note: Solid cherry available at Craftsman Wood
Service Co., 2727 S. Mary St., Chicago 8, 111. Order
the 96" lengths and the V4 x 11/, x 72”7 strips sepa-
rately. An order for 18 sq.ft. of 34” cherry dimen-
sion stock in 42” lengths and random widths (4” to
8") should be sufficient to cut all other solid pieces.
Latest catalog (1962, #28) price is 55¢ per sq.ft.

No. Req. Size and Description
200 34" D. x 11/,” long spiral hardwood dowel pins (Cratts-
man, 92¢)

9 prs. 34 x 1”7 Soss invisible hinges for doors (Crattsman
#0100, $2.39 with screws. For this quantity, it is
cheaper to order 12 pairs of hinges at $21.50.)

2 prs. $/,s X 154" reversible knife hinges (Craftsman #1595,
54¢)

1 48" long piano (continuous) hinge 1'%/,” wide when
opened, with screws (lid hinge)

1 lid support (#9379J, left hand style, used in project
available from Lussky, White & Coolidge, 216 W.
Monroe St., Chicago 6, 1ll. Price $2.68. Cheaper
type is new type of adjustable friction brass plated
support with nylon roller to hold lid at any height.
Available as #7074 from Craftsman, 42¢)

3 14" D. x /2" long magnets with 5" D. steel disk con-
tacts (door closers—available for $1.90 from J. F.
Simpson Co., 4754 W. Washington St., Chicago 44,
(118

11b. casein stainless glue (Craftsman #£524C, 85¢)

1 pt. contact bond cement (Craftsman #CBP10, $1.49)

1 qt. pigmented wiping stain, French provincial (Craftsman
#202, $1.77)

1 qt. wiping stain reducer (Craftsman #205, 94¢)

1 doz. #10 x 1V," flathead (fh) screws

1 gross #8 x 1" th screws

1 gross #8 x 114" fh screws

16 8 x 347 fh screws

2 pes. 24x29” grille cloth (speaker sections)

Misc. cherry veneer edging '¥,” wide, 1 pt. linseed oil, 1

pt. turpentine, insulation for speaker cabinets, 1
box 34" brads, 1 box Y/3” tacks
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LEFT SIDE

Views of left and right sides
of control center back piece,
after fitting side pieces. Note
perfect motch of dadoes at
each end. Right side piece is
cut about 1 in. narrower
than recommended in Fig. 6E.

easily. Now change the saw blade for mold-
ing cutters and measure carefully so that
when the cutters are raised, one of the beads
will be exactly centered in the dado on the
guide board. Raise cutters enough to place a
rounded edge on stock and run both sides.

To shape the insert panels, change to a

molding cutter shape such as that of Sears
#9H-3202 (Fig. 15). Since there is a lot of
wood to remove, take three passes tc do it.

As you will be cutting against the grain on
the ends and there will be slight splintering
on the edge, cut the ends first and sides last.
This will leave a smooth-finished edge as the
splintered portion will be cut away.

Clamping Jig for Dowel Work. Now con-
struct a clamping jig—flat, and with a surface
at least 28x36 in. Cut two 3x28-in. pieces of
scrap pine and attach them to the base, leav-
ing 281 in. between the inside edges. Cut a
1%s-in. wide strip into two wedges. Lay the
pieces for four doors in position: two 113 x
4Y;-in. pieces for ends, one 1 x 4Y;-in. piece
for the middle.

With the pieces in alignment, lightly drive
the wedges into position and mark the dowel
guide lines: two for each side top and bottom,
and one each side for the center. A Stanley
dowel jig and the complete directions that

RADIO-TV EXPERIMENTER

RISHT SIDE

come with it make easy work of this. To cut
dowel holes, we used a Delta 3g-in. spur drill
bit with %-in. shank.

Mark all door sides and cross members as
in Fig. 15 and then drill. Place glue in one
side of each door only and tap in dowel pins
(the prepared kind, 3s-in. diameter and 1%
in. long). Place dry dowels on the other side
and carefully tap together.

Again, lift excess glue. Complete four doors
in this manner and place in press, driving
wedges in fairly snug. As the wedge pressure
will tend to raise the doors in the middle,
place a board on top, and weights, such as old
barbells. Allow to dry. Complete the other
doors the same way.

Sand the surfaces flush with medium pro-
duction paper and finish off with a fine grade.
A slight surface variation is possible.

The frames (still with one side not glued)
are now ready for fitting with inner frames.
For a perfect fit, miter these individually for
each opening. Cut all inner frames, then
label and bind each set of four separately.
We suggest this individual-fit method since it
is quite unlikely that each door will have
precisely the same measurement.

With the frames intact, apply glue and posi-
tion inner frames, then secure each end piece
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GLUE STRIPS

with two 3g-in. brads and each side piece
with three brads. Use a small counterpunch
to set the brads. Be sure not to glue the
miter of the inner frame of the loose side on
the door frame—Ilet it dry thoroughly.

Now tap the loose side out and trial-fit com-
pleted panels in their respective positions.
They should go in freely, not sloppily. Trim
any panel edges that need it and, working in
groups of four, apply glue carefully to the
inner frame dado. When the two panels are in
place, glue the loose side and tap into position.
Remove dowels, glue these holes, and put the
dowels back in place, tapping slowly and
with care.

Considerable pressure builds up in the
dowel holes and the wood will split unless the
glue is allowed to pass by the sides of the
dowels. You will be wise to have a partner
ready to lift any glue that may ooze out.
This type of glue sets rapidly and you cannot

108

View of control center base
during trial fit to check all
cuts with equipment selected.
Changes should be made
and checked again before
securing this panel in place.
Front panel of base is re-
moved here, exposing gluing
strips at joint with bevel of
base, also the small guide
block for top of the record
compartment.

GUIDE BLOCK

handle both operations on four doors alone.
Now lay the four doors in the wedge vise,
set weights on top, and drive home the
wedges. This will bring on more oozing of
glue, so be ready for it. Use strips of alumi-
num foil on the bottom and under weights.
Finish the remaining doors in like fashion.
Multiple Door Assembly. Lay out the 13
doors across the floor, arrange them for most
pleasing appearance, then number them.
Rabbet doors numbered 2, 3, 6, 7, 11, and 12
as in the three details in Fig 16A. Install a
Y4 x 3-in tongue in the rabbets of doors num-
bered 3, 6, and 11 to lock the sections closed.
Doors 1 and 13 are routed or chiseled out at
top and bottom for knife hinges, while the
others are hung on Soss invisible hinges. The
dowel jig makes installation of this type hinge
extremely simple.
When closed, these hinges have 3%4-in. spac-
ing between their faces, so take this into ac-



Without cabinet, the equipment looks like this: preamp over one speaker enclosure, amplifiers (to be remotely

installed as in Fig. 2) over the other, record player. Tuner and tweeters not shown.

count when trimming the sides of all doors.
When the doors are laid out, the outside edge
of end doors should be flush with the respec-
tive end panels of the cabinet. The 3s-in.
spacing is also carried into the rabbeted edges
to allow freedom of opening. Trim ends of
doors to 25% in., which will allow e in.

RADIC-TV EXPERIMENTER

clearance at top and bottom.

Working with two adjoining doors at a
time, measure and mark a line an each one
3% in. from the top and bottom, Then, meas-
uring toward the middle, mark at %, 34, and
1% in. Drill at these points with a Y,-in. drill,
following instructions furnished with the
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TUNER - PREAMP

CASE
BOTH FRONT AND TOP EDGES

\ .

m CABINET ASSEMBLY

0 1

Note: Dimensions given for top panels are finished measurements. Be sure to allow for thickness of 1/16-in.
veneer strip to be added on front and side edges of all three pieces.

DOOR ASSEMBLY 26 ISERT PANELS

hinges for depth and cleanout. Tap hinges in 13 DOORS REQURE: s enps
place, drill pilot holes and secure with screws. 26 SIDES
Finish the hinge installation for the f/our sets 52_WNNER FRAMES(TOP_AND BOTTOM)

i 52 INNER FRAMES ( SIDES)
of doors and lay aside.

Check a radial saw to be sure its cut is per-

fectly square, then take the piece of cherry 3/8° SPUR DRLL USED
plywood blank previously earmarked for the -~ 312’_‘33%’&‘& ':n%fg'si
top and cut it into three pieces: two 213 in. )ﬂ OAtxytS/ e mOE Ele

long and the other 44 in. long. .

Final Assembly. Overall length of the —
cabinet should be 8734 in. If any variance,
allow for it in the center panel before gluing SOE
any veneer strips. Using a scrap 8-ft. piece %ﬂ

38
END "—A/';OIAI%:.F PT 3/8°DIA.
. £

TOP NNER F';x’;i_l-'%' - _st. INNER FRAME
./—47"3"
(T

— ]

from the base as a straightedge, cut three o
pieces of cherry veneer e in. thick and 'He i
in. wide. Attach the veneer to all exposed |41+

plywood edges on front and sides, using con- \- 'BRAD
tact cement. Sand edges flush. +
Glue and screw gluing blocks in place on r CENIE
the inside top (flush) edges of outer panels r = e
and inner frames. After they are dry, apply ik 4

position, drill pilot holes from underneath
through the blocks and secure with #8 x 1%-
in. fh screws.

— 5‘

glue to the two top end panels, clamp them in T 25%
g

Screw a 44-in. length of piano hinge in l Lt %2

position on the control compartment back
panel. Rabbet the inside rear edge of the

)
L
T

center top panel, previously cut and adjusted | = A &

for length, to accept a flush mounting of the él ;:% T

piano hinge. Set the panel in place, mark wa . A e

and screw to hinge, using only a few screws Lty RADIUS FORMED

until you get it properly centered. f;scnon AA s oL Dina e
Place the lid support in position in the 4 peraL a A

routed-out side of the preamp-tuner cabinet

(Fig. 14A) to locate and drill an adjusting e C LE e

hole through the back panel. Adjust the e S e,

tension; install support with screws. NO.9H 3202
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TOP VIEW OF DOOR ASSEMBLY SHOWING DETAIL OF CLOSURE
SPECIAL ATTENTION SHOULD BE GIVEN TO
DIRECTION OF HINGE INSTALLATION
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Opening dimensions depend on style and make of units to be installed. Most preamps can be installed in ony
position but some tuners cannot. Check units before cutting wood. You may, if possible, choose to mount the
tuner vertically, in which case the control section would be blank.

} 3

Completed control section and record compartment. Note tiny magnet recessed in front panel. Strong enough to
hold doors closed, it releases with o slight pull.
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Tuner-preamp case in place. Note ventilator panel and single dial at left which controls tweeter mounted in
top outside corner of speaker cabinet adjoining. Tension of bracket can be set to hold lid open as desired.

Using knife hinges, secure both sets of end
doors in position. Lay a }e-in. spacer on the
base and set the remaining doors in place,
using Ye-in. shims behind doors 4 and 10.
Wedge lightly in position and drill six pilot
holes on each side from the rear of the cab-
inet (doors 4 and 10). Insert #10 x 1'%-in. fh
screws (Fig. 16B), check alignment, and drive
them home tightly.

Apply a cap strip of veneer in front of the
exposed edge of the piano hinge, using con-
tact cement.

Small magnets only of % in. diameter, and
1, in. long can be imbedded in Y-in. holes in
the cabinet as in Fig. 17 to keep the free doors
closed. Small metal plates can be cut into
the doors to make contact. Only a 2%-lb. pull
will open the doors.

Finishing the Cabinet is a pleasure—there’s
no long and drawn-out painting or pumice
polishing. Remove two center door sections
for staining and oiling, then replace.

To complete the cherry finish, we used
French provincial pigmented oil stain, cutting
it well with the reducer recommended for it.
Test it first on scrap pieces to be sure of the
correct degree of color depth.
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Apply the stain (% pt. of stain plus 1 pt. of
reducer) by dipping a soft, lintless cloth in
the can and wiping it over the surface. Re-
move any excess left standing on the wood
and use only the stain immediately absorbed.
After a 24-hour wait for drying, apply a liber-
al coating of linseed oil and turpentine (2:1)
with a clean, soft rag. Wait five minutes, then
rub briskly to remove any excess oil. This
will give a very rich, non-glossy appearance.

Remember not to start with a too-dark
finish. With each subsequent oiling (every
three or four months), the finish has dark-
ened slightly. No polishes are needed since
the oil application cleanses the wood and con-
tinues to protect it.

After the finish, select your grille cloth for
the speaker sections and purchase enough to
cut two 24x29-in. pieces. Turn the edges over
3, in. and stitch the edges to triple thickness.
Fasten in place with Y- or 3&-in. tacks. Start
at top and bottom centers, stretching the
cloth as you tack toward the edges.

Since vibration from the speaker cabinets
can be transmitted to both tuner and record
player, the least you should do is insulate the
bottom. We used 40-oz. rug wafile padding
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Completed right side of control panel includes two meters and switch os well as another tweeter control.

Medium and low-range speakers come with this en-
closure. Tweeter, control and crossover on top will be

mounted in cabinet outside this enclosure.

tacked all around except for the front (Fig.

16D).

If you're using tweeters as we did, install
them first, then slide in woofer enclosures.
Install the other components, re-balance ycur
record player, and you're in business.

Soldering with Immersion Heater

In a pinch, the
occasional elec-
tronic builder,
serviceman, or
experimenter
can solder wire
connections with
an immersion
heaterlike the
one shown. Sim-
ply wedge the
wires between

»
=

the heater coil turns and plug the heater in
intermittently until the joint gets hot enough.
Use the heater to aid heating large work when
your iron or gun isn’t large enough to handle

the job.—JouN A, COMSTOCK.
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TV Cabinet

Any portable or table TV set becomes a
handsome console model when installed
in this Early American styled cabinet

By RAY AYERS

NJOY the beauty of a console TV without
E paying the high cabinet price by custom-
izing a cabinet that sheathes your present
portable or table model set. Even an old TV
chassis can be brought up-to-date by install-
ing it in this Early American styled cabinet.
This particular cabinet was designed to
house a table model Motorola, but with a few
dimensional changes any model can be adapt-
ed to it. If the controls of your set are mount-
ed on the side, an access panel can be made
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This Early American styled cabinet combines
modern living with an old design to give you
a piece of furniture that is both decorative and
functional.

(Fig. 2A) to permit conven-
ient operation.

First Measure the TV you
are going to enclose; then
make the necessary dimen-
sional changes directly on
Fig. 2 so you won't have to
double check every meas-
urement when cutting the
materials.

Next, cut the birch (see
Ilaterials List) for the front
framework and rails to size
(Fig. 2). Then shape the 3
x 3-in. hardwood corner
support blocks for the top
shelf. Duplicate the scrolled
designs used on the lower
part of the front framework
and sides, and top rails (Fig.
4) on cardboard, so the de-
sign can later be transferred to the wood. The
design can be fashioned with a saber or cop-
ing saw.

Use blind dowel joints (Fig. 2B) to assem-
ble the front framework. Dowel centers are
preferable when spotting the holes in the
frame pieces. For greater accuracy in match-
ing the %6 x 34-in. holes, bore them in the
horizontal members first. Groove all dowels
to allow trapped air and Blue-Bird white glue
to escape. Remove the squeezed-out adhesive
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immediately with a moist cloth. Be sure the
framework is squared when you set it aside
to dry.

Cut the Top Shelf so it overhangs the cab-
inet by % in. on the sides and % in. on the
front and back. This is the only piece of
plywood that will have exposed edges; but
these edges will later be covered with
veneer. Other components that have to be
cut from the %-in. birch veneer plywood are
the sides, TV shelf and mounting rails, and the
speaker mounting board. The two stringers
used for added support in the back (Fig. 2)
can be cut from plywood or 1 x 2¥%-in. hard-
wood.

RADIO-TV EXPERIMENTER

GRILLE CLOTH
ATTACKRED WITH

AT
27252 gacie view OF CABINET AL wadis

Disconnect the speaker and use it as a tem-
plate to locate the center cut-out and mount-
ing holes in the speaker mounting board. Grille
cloth can be made from dyed burlap or can
be bought in 12 x 36-in. lengths from many
radio and TV supply outlets.

Grille material used in Fig. 1 is described
as “Tan with Bronze Threads,” pattern 811,
and was purchased from Allied Radio, 100 N.
Western Ave., Chicago 80. After stretching
the cloth across the mounting board, use
thumb tacks to hold it in place. When attach-
ing the speaker to the board with wood
screws, be sure you don’t damage the paper
cone.
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After cutting the scrolled design on the
sides (Fig. 4), and, if necessary, the side ac-
cess opening (Fig. 2A), attach the TV shelf
mounting rails to the sides with 11;-in. flat-
head (fh) wood screws. Use 1%-in. finishing
nails to fasten the sides to the top, and coun-
tersink these fasteners when attaching the
stringers to the sides so the nails can be cov-
ered with wood filler. The nails used to attach
the top to the sides are covered by the
scrolled side rails.

Molding used to mask the old TV cabinet
should not interfere with the viewing area.
It should also fit flush against the installed
set, which should be back far enough so the
standard size louvered doors can close.

The ¥%x 2-in. cove molding used in Fig. 1
was shaped from solid stock, with all corners
mitered. Attach it to the front framework
by first drilling %-in. pilot holes, then fasten
with glue and woodscrews.

Use furniture clamps io hold the frame
against the assembled sides and top when you
drill the 1% x 3¢-in. dowel holes. Attach the
top to the front with a dowel in front of each
side rail (Fig. 2), and with two blind dowel

1 zal
|
t—] 3 Pt 1 “_/o'\
Bl e 1" SQUARES
e #H \-E-f-vv— ]
T 1A
A : Eme — ——
IDES
- -
41
Serory EOGES
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MATERIALS LIST—
EARLY AMERICAN TV CABINET

No.

Req. Size and Description Use

3 pes. 4x1Y/2x24” birch hardwood frame, side rails
1 pe. 4x1/2x261/5" birch hardwood back rail

1 pc 4)(2)(54" birch hardwood frame (horiz.)

2 pes. 34x2x34” birch hardwood frame (vert.)
1 pe. 3;4)(3)(28” birch hardwood frame

1 pe. 4x34x4” birch hardwood corner blocks

2 pes. 1x2!/5x26Y/2" hardwood or fir stringers

1 34”x4x8’ birch veneer plywood speaker mounting
board top, sides,
\TV shelf, mounting
rails

1 pe. ¥14x60” hardwood dowel fasteners

2 pr. 312" long **H” type antique ham- louver doors

mered hinges (Sears & Roebuck Co.)

Misc. 5 and #6 wood screws, 114" fin-
ishing nails, grille cloth and thumb
tacks, casters, Glu Bird glue, Mini-
wax stain, Weldwood veneer, louver
doors.

joints that are positioned 834 in. from the
sides of the top. Drill the holes for the blind
dowel joint %% in. into the plywood top and
1 in. into the birch frame.

Make the cabinet mobile by attaching cast-
ers (Fig. 2C). The 34-in. plywood caster
blocks should be large enough so the casters
clear the cabinet when it turns.

The type of flooring you have will deter-
mine how far the casters should extend be-
low the cabinet. A Y;-in. clearance between
cabinet and caster is enough on tiled floors
or on carpeting not backed with a thick pad.
Use 1%-in. dowels to hold the caster mount-
ing blocks in place.

While the cabinet is still resting on the
top, glue the 3 x 34-in. corner blocks in the
angles formed where the top meets the front,
and the back stringer.

Final Step is to install the TV shelf and the
top rails. Position the shelf and drill two
pilot holes on each side so 1%-in. fh wood
screws can be driven in to add further sup-
port to the cabinet.

Cut the scrolled design on the side rails
(Fig. 4), then attach them to the top with
%6 x 2-in. dowels. The back rail fits between
the side rails, and is held in place with three
dowels.

The Weldwood veneer strip used to cover
the exposed edges of the top can be applied
with glue and pressed in place with a small
block (Fig. 3). An excellent bond can be
assured if a hot iron is run over the strip im-
mediately after it is positioned. After the
glue sets, trim any surplus veneer edge with
a razor blade and sand smooth. Since the
veneer strip is so thin, no mitering is re-
quired, only a light sanding and rounding of
the edges.

Lightly sand the cabinet with a fine abra-
sive paper and slightly round off the edges.
After thoroughly cleaning the wood surfaces,
apply a light coat of Miniwax Early American
stain. Brush on two coats of clear lacquer.
Rub on several coats of paste wax.




A Musical Annunciator

P
L

*T"HE heart of this annunciator is its Swiss
musical movement. Powered by a minia-
ture 110-v, shaded-pole motor, this move-
ment will play a 20-second excerpt from one
of your favorite melodies. (The available
tunes range from Adeste Fideles to the Third
Man Theme, so you should have little diffi-
culty in finding a composition to suit your
taste.)

If this tiny music maker is to be heard
throughout your home, however, some form
of amplification must be employed—and the
amplifier must be ready to operate the instant
the front door button is pressed.

For economy's sake, no power should be
drawn by the unit during standby periods.
Consequently, heater-type vacuum tubes can-
not be used. The choice, therefore, lies be-
tween battery ttibes and transistors. Despite
continued transistor price reductions, the ca-
pacitors, transformers, etc. needed for tran-
sistor circuitry are still relatively expensive.
In contrast, the parts required for a vacuum-
tube amplifier are quite reasonable and, in
addition, many are likely to be found in the
average experimenter’s junk box. For this
reason, the unit shown in Fig. 1 utilizes fila-
ment-type tubes rather than transistors.

An inexpensive high-output crystal lapel
mike converts the sound produced by the mu-
sical movement into electrical impulses.
These impulses are fed to the control grid of
vacuum tube V1 (see Fig. 2). A dynamic
mike cannot be employed at this point, be-

RADIO-TV EXPERIMENTER

With this device hooked
into your front door-bell
cirevit, you substitute the
soft, tinkling tones of a
music box for the jangle
of bell, rasp of buzzer
or ravcous cling-clang of

chimes

By HARTLAND B.
SMITH, W8VVD

An electronically amplified Swiss musical mavement (ot left frant) makes o pleasant daar annunciatar.
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cause it would be sensitive to the
hum resulting from the magnetic
field that surrounds the motor. A
vibration pickup mike, as used
for electric guitars and similar
musical instruments is also im-
practical, because of its sensitivity
to the mechanical noises gener-
ated as the motor and its asso-
ciated gearing operates.

Because of this mechanically
generated noise, a relatively
shockproof bracket (see Fig. 6)
must be used to mount the mike.
This bracket makes use of a small
section of plastic sponge to deaden
vibrations which would otherwise
travel up the mount and excite
the mike.

In most respects, the four-tube
amplifier is of conventional de-
sign. Since the power capability
of a single 3Q5GT is rather lim-
ited, two of these tubes are oper-
ated in parallel. The extra 3Q5GT
provides a very useful increase in
power output. Parallel, instead of
push-pull operation was chosen
because no phase inverter tube is
needed and an inexpensive output
transformer can be employed.
Preliminary tests of the completed
amplifier showed that its overall
gain was so high that there was
a tendency toward self-oscillation
when the volume control was well
advanced, but the addition of re-
sistor R9 (see Fig. 2) provided
sufficient inverse feedback to
lower the gain and completely
eliminate the oscillation problem.
The use of inverse feedback also
improved the frequency response
and minimized distortion in the output stage.

When the annunciator is first plugged into
the line, no power can be drawn because re-
lay RL2 is open. However, as soon as the
pushbutton is pressed current from the 9-v
battery will flow through the coils of RL1,
RL2, and RL3. Relay RL2 closes and applies
110 volts to the primary of T2, to the heater
of delay relay (RL4), and to the motor of
the musical movement. Relay RL1 closes and
applies filament power to the tubes. The am-
plifier becomes operative at once and the
tones of the musical movement are heard
via loudspeakers placed in convenient spots
throughout the home.

Relay RL3 also closes at the instant the
button is pressed. The contacts of RL3—as
long as RL4 or Sl remain closed—act as a
short across the pushbutton. Thus, current
continues to be supplied to the coils of RL1,
RL2 and RL3 via the contacts of RL3, even
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after the visitor stops pressing the button.

As the unit operates, the heater in RL4
warms up. After a period of approximately
10 secands, it becomes so hot that the bi-
metal arm in RL4 bends far enough to open
the normally closed contacts of this relay. At
the moment, this action has no effect on the
operation of the musical movement or ampli-
fier because the points of RL4 are paralleled
by those of S1, the miniature snap action
switch operated by the gam on the shaft of
the musical movement. As soon as the 20-
second tune has been completed, the cam
opens 51, breaking the current path from the
9-v battery to the coils of RL1, RL2 and RL3.
The relays open and the entire unit shuts
down until such time as it is reactivated by
the push-button.

The cam on the music box is constructed
from a short length of volume control shaft
and a 6-32 machine screw (see Fig. 5). This
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cam must be so positioned that it actuates
the lever of S1 when the tune on the barrel
has been completed.

The power transformer T2 in Fig. 3A hap-
pens to be a surplus unit designed to provide
125 v at 25 ma and 6.3 v at 1 amp. A suitable
substitute would be a Knight 62G008 which
furnishes 125 volts each side of center-tap,

—n PARTS_LAYOUT

SHAFT EXTENSION

plus 6.3 v. Only half of the high-voltage sec-
ondary on the 62G008 should be employed
with the center-tap going to R12 and one end
of the high-voltage winding going to RI10.
Since the other end of the secondary and the
6.3-v leads are not required, clip them short
and insulate with electrical tape.

The two small batteries Bl and B2 are sub-
jected to so little use in this particular device
that they can be expected to have almost
shelf life. Consequently, the battery cost per
month will be insignificant.

Constructed on a 1% x 5% x 9-in. aluminum
chassis, the amplifier is easy to wire since
there is plenty of room between the compo-
nents for the tip of a soldering iron. The ar-
matures of the three small relays are directly
connected to the frames. Therefore, RL2 and
RL3 should be insulated from the chassis. Fig-
ure 3B shows how these relays are mounted
on a thin sheet of Bakelite. Any easily worked
plastic can be substituted for the Bakelite.

No knob is needed on the shaft of R4. Once
the volume has been set to the desired level,
no further adjustment is necessary. Battery
Bl is kept in place with a home-made battery
holder (or use a commercially built holder,
such as a Keystone type 175). Two L-shaped
brackets bent from small pieces of aluminum
clamp battery B2 in position. Since the No. 5
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MATERIALS LIST—MUSICAL ANNUNCIATOR

Description
2.2 megohm, V, watt (Allied 1MM000)
1 megohm, Up watt (Allied 1MM00O0)
220,00G ohm, |( watt (Allied 1MM000)
330,00C ohm, 1, watt (Allied 1MM000)
75 ohm, /5 watt (Allied 1MM000)
560 ohm, 1/, watt (Allied 1MMOGO)
330 ohm, /o watt (Allied 1MM0O00)
500,000 ohm volume control (Allied 29M773)
33,000 ohm, 1 watt (Allied 1MM020)
.01 mfd. disc ceramic capacitors (Allied 11L437)
12 mf., 150-v electrolytic capacitor (Allied 151.194)
20-20 mf., 150 v electrolytic capacitor (Allied 15L.247)
100 mf., 15 v. electrolytic capacitar (Allied 16L236)
Sigma 11F-1000G-SIL SPDT Relay (Allied 75P068)
Amperite 115C10T miniature delay relay (Allied 7SPP296)
Stancor A-3822 4 watt universal output transformer (Allied 64G005)
Knight power transformer 125-0-125 v, 25 ma; 6.3 v, 1 amp (Allied
62G008)
1V, v size D A battery (Allied 80J903)
9'v battery VS-305 (Allied 80J838)
Federal 1002A, 65 ma, rectifier (Allied 4A606)
Unimax USML SPOT Subminiature Jeaf switch (Allied 34B848)
2 screw terminal strip (Allied 41H505)
Crystal lapel Mike (Lafayette PA.9;
for 1 size D cell (Lafayette MS-175)
3AG V/; amp (Allied 52B232)
1U5 tube
3Q5GT tube
Reuge ELR 1.18 110 v, 60 cps with extended shaft. From Novelties
of Oistinction, 131 West 42nd St., New York 36, N. Y., or direct
from the manufacturer, Reuge S.A., 26, Rue des Rasses, Ste. Croix,
Switzerland.
two octal tube sockets (Allied 40H058)
one 9-prong miniature socket for RL4 (Allied 41H534)
two 7-prong tube sockets with shield (Allied 40H194)
two 134" tube shields (Allied 40H198)
open-end chassis 1/, x 5/ x 9 (Allied B0P440)
fuse clip (Allied 52B292)
three terminal tie-point strip (Allied 41H501)
5” loudspeaker, 3.2-ohm voice coil (Allied B1D617)
wall baffie for 57 speaker
wire, power plug, assorted 4-36 and 6-32 screws and nuts

Components available from Allied Radio Corp., 100 N. Western Ave., Chicago 80,
Illinois, and Lafayette Radio 111 Jericho Turnpike, Syosset, L. i., N. Y.
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pin on a 1U5 and the No. 1 and 6 pins of a
3Q5GT are not connected to elements within
the tubes, those terminals on the sockets can
be used as convenient tie points to support
resistors and capacitors. Grid bias for the
3Q5GT’s is obtained from the voltage drop
across R12. Capacitor C7, the bias filter ca-
pacitor, must be wired with its positive termi-
nal grounded.

Locate the amplifier where output from the
speakers cannot get back into the microphone
to produce acoustical feedback—put it in the
basement or, if you have no basement, in a
utility room. Wherever you put the amplifier,
make certain that it is out of reach of your
youngsters. With the exception of the termi-
nals on the motor of the musical movement,
which ought to be insulated with electrical
tape, all high voltages appear only on the
under side of the chassis. A fuse has been
included as a protection against overheating
which might result from a shorted compo-
nent.

Once it has been permanently installed,
plug the amplifier into the power line and
run a pair of wires from TS2 to a pushbutton
near the front door. Run a second pair of
wires from TS1 to the main speaker which
may be a 4-in. or 5-in. unit with an imped-
ance of 3.2 ohms. Mounted in a wooden baf-
fle, this speaker can be placed at a convenient
point in the most lived-in section of your

home.

Overall volume in any one part of the
house need not be high, since additional
speakers can be placed in those areas where
the sound of the main speaker does not pene-
trate adequately. These extra speakers can be
wired in parallel with the main speaker as
shown in Fig. 2. Since the desired volume
level at remote locations will normally be
less than that of the main speaker, intercom
replacement units with 45-ohm voice coils
will work effectively in these spots. Each in-
tercom speaker will give adequate acoustical
output to cover a room or two, but because
of the relatively high impedances involved,
even when several are connected in parallel,
they will not seriously shunt the 3.2-ohm
main speaker.

The electronically amplified music box, as
a replacement for an ordinary door bell or
chime has a number of important features, in
addition to its basic one of providing pleasant
music. Unlike the ordinary bell or solenoid-
operated chime, it plays for a period of 20
seconds, whether or not the pushbutton is
held down. The sound of a doorbell is usually
of rather short duration and is often masked
by noises around the house. On the other
hand, the continued output from the music
box tends to get through such distractions as
children’s voices, loud hi-fi's, clacking type-
writers, and pounding hammers,

Door Bell Silencer

ERE'’S a simple way of silencing that door
bell so that it won’t wake babies taking
afternoon naps.

Obtain a small twist switch with threaded
shaft and nut for mounting from your hard-
ware store. Remove the cover or housing
from your door bell and drill a hole through
it large enough to pass the threaded shaft on
the switch (Fig. 2). Make sure the switch
parts inside the housing won't interfere with
the bell mechanism.

Remove the wire coming from the bell
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transformer from its terminal and connect
one of the pigtail wires on the switch to the
transformer terminal. Then connect the trans-
former wire to the other pigtail wire on the
switch by twisting them together and taping.

You don’t have to turn off the house cur-
rent for this job—house bell circuits carry
only 6 volts.

Replace bell housing, and have someone

press door bell button so you will know if the
switch is in the “on” or “off” position.
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IMITED in antenna space? Here is an in-

expensive three-band system that will fit
the average backyard and is ideal for the
novice amateur operator since it's designed
for 80, 40, and 15 meters.

The system is constructed with 300-ohm
television twin lead and consists of a 40- and

80-meter dipole with the same feed line at the
center. The entire system is “shrunk” to 100
ft. by bending the 80-meter section back 12 ft.
at each end. There is no noticeable sacrifice in
performance.

Ccnstruct the antenna to the dimensions of
Fig. 2, using a grade of TV twin lead such as
Belden 8230 that is strong enough to stand
the stress. Start by cutting two 50-ft. lengths
of twin lead and attaching an egg insulator to
one end of each piece. Tie the other ends to a
single insulator to form the center feed point
as in Fig. 1.

From each outer end, measure back 12 ft.
toward the center, then remove a 5-ft. section
of conductor from one side of the twin lead.
Attach the feed line and the system is ready
to go on the air.

Either 72-ohm coax or twin lead may be
used for feeding the system. A 72-ohm twin
lead reduces the weight which the antenna
must support and keeps the system electrical-
ly balanced. There’s an advantage to coax,
however, in that it reduces feed line radiation
and will prove easiest to connect to most
transmitters. If neither is available, a good
grade of plastic lamp cord can be used.

You should obtain adequate results with
this antenna system of 80, 40, and 15, and it
will also work fairly well on 20 and 10 meters.
But for the best overall performance, use an
antenna tuner, if available.

Patch Up Test Clips

e When small, bare uninsulated test clips are
used on ‘hot’ wires connected to live circuits,
insulate the clips with rubber-tire patching.
When ordinary clip insulators aren’'t avail-
able, tire-patching covers come in mighty
handy. Simply sandwich the clip between
two of the patches and bring the outer edges
together and squeeze. The adhesive on the
patching is sufficient so you won’t need to
use rubber cement.—J. A. C.

Rubber-Mount Treble Speaker

e Rubber suction cups are ideal shock-
mounts for treble loudspeakers. They make
good mechanical mounts and acoustically
isolate the speaker frame from cabinet panels

RADIO-TV EXPERIMENTER

which tend to accentuate the bass frequen-
cies. Attach the cups to the speaker frame
with screws (get the kind of cups having
threaded inserts or screws) and to the cabinet
panel with rubber or service cement.—JoHN
A. CCMSTOCK.

Easy Color Coding

e Perhaps the easiest way to color-code test
clips used for marking circuit wires or parts
to aid servicing is to attach a colored dress-
maker s pin to each clip. The colored head of
the pin sticks out like a sore thumb against
wiring. What'’s more the pins are inexpensive
and available in dozens of colors.—J. A. C.
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S&M Boat Designer Bill Jackson demonstrates search method. A 26-in. loop is wired into a 100-ft. cable made
of lamp cordl Whan the coil approaches the metal object, a change in tone is heard.

Underwater Metal Locator

Pinpoints Submerged Treasure

This small coil locates pipes buried in walls, floors,
and concrete ond can also be used to search for
buried metal objects.
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By JAMES E. PUGH JR.

Craft Print Project No. 341

HETHER you are searching for a
W lost outboard motor or sunken loot,

this easy-to-build underwater metal
locator can make an otherwise impossible job
both productive and interesting.

Just drop your search coil overboard, make
a few easy tuning adjustments, then start
searching. As the submerged coil nears a
metal object, a tone is heard in the earphones.
Since the detector responds to both ferrous
and non-ferrous metals it is possible to locate
nearly any metal object at the bottom of bays,
rivers, lakes, and streams.

A low-frequency inductance bridge circuit
minimizes the effect of water and cable length
on sensitivity. This makes it possible to use an
inexpensive unshielded cable, a 100-ft. length
of rubber covered lamp cord between control
box and search coil. If your treasure lies in
deeper water this cable can be lengthened to
500 or 600 ft. with only a minor circuit ad-
justment. Similarly, it can be shortened to as



little as desired if you plan to work in shallow
water or on dry land.

Besides the many possible underwater ap-
plications, this metal detector with a smaller
coil can be used by landlubbers for finding
buried pipes and tanks, shell fragments in old
battlefields, ore deposits near the surface of
the ground, and metal in lumber, logs, and
livestock feed.

Transistorized circuitry is used for mini-
mum weight, maximum battery life, and
greatest resistance to mechanical shock. The
inexpensive penlight size cells, easy to obtain,
last about 100 hours in the oscillator and 200
hours in the amplifier section.

Detection range depends on size of the ob-
ject, skill of the operator, and type of metal.
Iron, steel, lead, and aluminum can be de-
tected at a greater range than brass and cop-
per. A small camera can be found at about 1
foot from the coil and a large outboard motor
at about 4 feet. Maxi-
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MATERIALS LIST—ELECTRONIC METAL LOCATOR
Size and Description

2N217 PNP transistor, RCA (Newark 21F7004)

2N647 NPN transistor, RCA (Newark 21FX7105)

2N270 PNP transistor, RCA (Newark 21F7010)

2N649 NPN transistor, RCA (Newark 21FX7106)

2N408 PNP transistor, RCA (Newark 21F7019)

20,000 to 1000 oam transistor transformer, Argonne AR-104 (Lafayette

AR-104)
500 ct to 500 ohm ct transistor transformer, Argonne AR.162 (Lafayette
AR-1,

5.4 Hy variable inductor, UTC VIC-15 (Newark 3F414)

search coil (info. for 3 sizes of search coils in Sept. '62 S&M))
.006 MF, 100-v., EIMenco 1DP-1-602 (Newark 14F1001)

.25 MF, 100-v.,, EJMenco 1DP-3.254 (Newark 14F1021)

.1 MF, 100-v., EIMenco 1DP-2-104 (Newark 14F1017)

.01 MF, 100-v. EIMenco 1DP-1-103 (Newarx 14F1004)

1400 to 3055 MMF mica paddler, EIMenco 315 (Newark 14F817)
J0075MF, 100-v., EIMenco 1DP-1-752 (Newark 14F1003)

00-v., EIMenco 1DP-2-503 (Newark 14F1013)

1.2K, /2 w, 10% carbon (Lafayette RS-10)

2.7K, /2 w, 109 carbon (Lafayette RS-10)

2K potentiometer, linear taper, Mallory U.6 (Lafayette VC-419)
10K, Vow, 10¢, carbon resistor (Lafayette RS-10)

2.2K, V5 w, 109 carhon resistor (Lafayette RS-10)

in Fig. 3. Holes are the Parts

same on the front and 2

back, for mounting of 33

controls and jacks. Wire v4, 6

the battery clips in series, ¥f 2

and solder each lug to its

eyelet to avoid a possible " 62)
source of trouble later. L2

Bend each end of the bat- )

tery clips inward to ob- €2, 3. 7. 8

tain a firm connection 8‘; €10

with each battery as a c6

high resistance contact 851’1 05 MF. 1
can cause noisy and er- R1

ratic operation. Put a dab h2

of red paint near the R4, 5

positive terminal of each :g

clip and fasten the bat-

2 w, 10%, carbon resistor (Lafayette RS-10)

3.9k,
R8. 20, 23, 26 82K, !/pw, 10% carbon resistor (Lafayette R3-10)

56 ohm, Y5 w. 10% carbon resistor (Lafayette RS-10)

18K, V> w, 109, carbon resistor (Lafayette RS-10)

3.3K, ¥, w, 109, carbon resistor (Lafayette FS-10)

330 ohm, 1, w, 10%; carbon resistor (Lafayette RS-10)

500 ohm, I/ w, 1% deposited carbon, Aerovox CPl4, (Lafayette CP-15)
about 1.5 megohm, > w, 109 carbon (see text) (Lafayette RS-10)
91K, I3 w, 1%, deposited carbon, Aerovox CPl;p (Lafayette CP-l5)
11K, V2 w, 19 deposited carbon, Aerovox CP)%, (Lafayette CP-gz)

20K potentiometer, linear taper, IRC Q 11-119 (Lafayette VC-940)
250 ohm, potentiometer, linear taper, IRC Q 11-201 (Lafayette VC-961)
25 4.7K, Yo-w, 10%, carbon (Lafayette RS-10)

5K potentiometer, audio taper, Mallory U-12 (Lafayette VC-423)

DPST switch, mounted on R22, Mallory US-27 (Lafayette VC-524)

6-v batteries )8—1!r5-volt Burgess 930 cells) (Lafayette BA-174)
battery holders for 4 type Z cells (Lafayette MS-182)

6x5x4” gray hammertone aluminum box, Bul AU1029MG (Newark

rubber headphone cushions (Lafayette MS-34)

Ya” dia. x 33”7 threaded bushings, 6-32 thread (Newark 31F973)

1'/5" skirted knobs, Davies 4104 (Newark 26F021)

84" dia. rubber feet (Lafayette P-252)

shoulder strap and mounting hardware (at camerx store)

32 x 334 x ¥;,” Bakelite sheet

Turret terminal lugs, LSECO 1350C for ¥;,” chassis (Radio Shack 16J432)

female receptacle, Amphenol 61-MIP-61F (Newark 39F116)

phone jack, Switchcraft 11 (Newark 39F782)

male plug, rubber covesed (Newark 36F864)

phone plug, Switchcraft 220 (Newark 39F768)

5000 ohm magnetic headphones, Cannon AM-15.5 (Lafayette ME-32)
Note: Standard 2K phones will also work

tery holders in the case. i
Mount the other parts in R11
the case and wire the Rz
negative battery termi- R13
nals to the two switch :ié
sections. R17
Start construction of i S )

the two plastic chassis R22
(Figs. 5 & 6) by drilling 262
a}lll holes and mounting %
the terminal lugs. Mark
C, B, E, +, ang — near 2 oot s
the transistor and battery H
connections. Identify the a
lugs on both sides to help 5
avoid wiring errors and 33
to make circuit tracing i
easy. Position the larger P1
parts and wire, Solder re- ","1"
. Q ones
sistors, capacitors, and

Misc.

interconnecting wires
next and the 1% resistors
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wire screws, nuts, washers, solder lugs, gaskets, rosin core solder
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and transistors last. Hold these smaller parts
with long nosed pliers to avoid damage from
heat, being especially careful with the tran-
sistor and the 19% resistors.

Solder the wires connecting these two
chassis to the jacks, batteries, switches, and
controls to the chassis leaving adequate
length to connect to the desired points. Trim
and tin the ends, then when the chassis are
mounted in place they can be soldered to the
various parts in the case without risking
damage to the small parts.

After all chassis wiring is completed, but
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before mounting in the case, clean the rosin
off with alcohol. Then spray thoroughly with
CRC 2-26 waterproofing solution. Allow ex-
cess to drip off and carefully wipe with a
clean, dry cloth. Be careful that you don't
wipe the color code off the resistors. Spray
the various controls (protect openings with
tape) wipe off the excess, and then mount the
chassis in the case and solder all intercon-
necting wires. Remove the headphone covers
and diaphragms and spray the inside and
cords. Wipe dry and reassemble.

Make gaskets for both control box covers

B
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from rubber electrical tape or a thick gasket
material. Fasten to the covers, and if you
use the rubber tape, apply talcum powder to
the upper surface to prevent its sticking to
the case.

Principle of Operation. Transistor V1 (Fig.
4) is a stable, low distortion audio oscillator
operating at approximately 1000 cps. Trans-
former T1 provides feedback as well as cou-
pling from V1 to V2. R3 controls the oscilla-
tor feedback, thus the signal level and purity.

A voltage divider consisting of R5 and R6
reduces the input to V2 to a suitable level so
as to help keep the waveform free from dis-

stability during temperature change at the
least cost.

When the bridge is balanced, the signal
transferred through it from the oscillator to
the amplifier is minimum. When the search
coil is brought near a metal object its induct-
ance changes. This unbalances the bridge
and permits some of the signal available
across the secondary of T3 to be transferred
to the amplifier where its level is increased
and fed to the headphones. Therefore, as
metal is approached a 1000-cycle note will be
heard in the headphones—the closer and
larger the metal the louder the signal will be.

V2 vi{anan)
{2NG4TNPN)

LOE) R6(2.2K)

CI[25MF)— 4
C2(.25NF) -

R8{82K)
R12(3300) —

v \
{2M270PNP)
R4 L5 MEG

TOP

R15{91K)

R 1{3.3K)

R13( 500 Kikliel
€5(.01MF) 2l

BOTTOM

tortion. Transistor V2 amplifies the signal and
isolates the oscillator from the output stage.
This isolation improves oscillator stability
since it prevents any change in the bridge
circuit from reflecting back to the oscillator.

The output stage increases the voltage level
to the bridge circuit for maximum detection
sensitivity at the lowest harmonic distortion.

The bridge is a conventional Maxwell in-
ductance bridge with the search coil L1 used
as its inductive arm. Balance is obtained by
comparing C5, C6, R14, R15, and R17 with L1.
C6 is a trimmer capacitor used to compensate
for manufacturer’s variation in C5. [t makes
it possible to balance R18 at any convenient
point of its range. Deposited carbon resistors
at R13, R15, and R16 give maximum bridge
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An adjustable filter consisting of C9 and
L2 is tuned to 1000 cycles. It helps to in-
crease the sensitivity by reducing the har-
monics of the 1000 cycle note, thus makes
small changes in the signal level more easily
noticed. It also helps reduce 60-cycle pickup
when operating the search loop near ac lines.

Capacitors C4 and Cl11 resonate with T3
and the headphones, respectively, to further
improve the sensitivity by increasing the
signal to harmonic ratio.

Separate batteries are used for the oscil-
lator and amplifier sections to avoid coupling
the signal from oscillator to amplifier through
any circuit external to the bridge. This gives
a better null when the bridge is balanced and
maintains optimum sensitivity.
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Now we shall describe the construction and
use of three search coils that operate with
the electronic detecting circuit. The largest
coil (Fig. TA) is designed for underwater
use, while the 7-in. coil is intended for use
on land in finding buried pipes and cables.
The small, 234-in. coil will locate nails and
even large tacks buried under plaster, or in
auto tires.

Let's Start with the 17% x26%-in. oval
search coil. Steam and bend the wood loop
to shape (Fig. 8). Butt the ends together

a small rod through its hub so it will unwind
easily without kinking. The rod can be held
in a vise or with a cardboard box to keep it
from shifting.

Pull about 1 ft. of the wire through one
of the '4¢-in. holes in the frame and anchor
by looping around the edge of the frame and
back through the hole. Tape this end of the
wire down to the inner face of the coil frame
to keep it out of the way until the coil is
wound.

Wind one turn about Y8 in. from the edge

Working from a boat or dock the large loop finds lost outboard motors, cameras and even keys. A small loop
wound on a plastic tumbler detects nails and pipes in the wall.

and glue the 5-in. strip of wood on the inner
surface of the frame. Clamp tightly to dry.
When dry, sand and drill a Y4s-in. hole about
34, in. from each edge of the frame where the
5-in. joint is fastened.

If you prefer an easier way, the inner hoop
from an 18 x 27-in. quilting frame (available
at Sears, Roebuck) can be used instead. Trim
the wood brace on the inner surface down to
Y, in., drill the 4e-in. holes, and it’s ready.

Winding the Coil. Find a clean, comfort-
able place to work, perhaps over a rug or
heavy canvas to avoid scraping the insulation
off the wire. Arrange the spool of wire with
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of the frame and tape in place at 5-in. inter-
vals. With the frame supported across the
knees, rotate the frame with one hand and
lay the wire on with the other hand. Press
the wire in place with the thumb of the
hand rotating the frame. Wind 10 turns and
place strips of masking tape across these
turns at 10-in. intervals. Every 10 to 15 turns,
temporarily fasten the winding end down
with masking tape and move these strips
over to prevent wires from slipping off. Half-
way through, and at the end of each layer,
check that all wires are pressed together
firmly, but do not push the outer turns off
the frame.



Put 50 turns on the
first layer. After ad-
justing the winding
evenly on the frame, 70 CONTROL 80X -
tape it down firmly
with masking tape at \
5-in. intervals. Remove
the temporary strips
of tape and save them
for the next layer.

Start the First Turn
of the second layer in
slightly from the last
turn of the first layer
and tape. Wind 47
turns for the second
layer, keeping it taped
down as you go as
with the first layer.
Tape firmly in place
at 5-in. intervals be-
tween the strips hold-
ing the first layer.

Repeat this proced-

LOOP WIRE THROUGH MOLE

AND ARQUND EDGE OF FRAME

TO ANCHOR \

ASSEMBLY DIAGRAM
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ure for a third layer of
44, a fourth of 41, and
a fifth of 38 turns. The
five layers total 220
turns. Loop the end of
the last turn through
the second %¢-in. hole,

OF OVAL WOOD FRAME TO THIS PIECE

tape the entire wind-
ing-down firmly, and
the winding is done.

Next, assemble the
search coil terminal
strip up to the first
nut (Fig. 8A). Tighten
these nuts securely
and tape this section
of the terminal strip to
the coil frame. Cut the
coil wires, leaving 3 to
4 in. of slack, and care-
fully solder to the lugs. Fasten securely to
the terminal strip with the second lock
washer and nut, and tape the wires down,
making sure there are no sharp bends or
kinks.

Fiber Glass Tape and Resin coating water-
proofs the coil. Add white coloring to the
resin to make the coil visible in the water and
to help avoid the chance of damaging it when
not in use.

Follow the manufacturer’s mixing instruc-
tions exactly. Work in a clean, warm, dry
place (75-80°), but not in the sun. After mix-
ing the activator with the resin, you will have
to work fast, because the mix jells in 30 min-
utes. Until then, the resin is fluid and easy to
work, but as it starts to set it stiffens rapidly.

Roll the fiber glass tape into a small roll for
easy handling. Keep hands away from the
eyes, and keep children away. Fiber glass is
safe and easy to use if you are careful, but

UNDERWATER
CoIL

MASKING TAPE
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COIL WINDING

the tiny glass particles can irritate eyes and
skin.

Open the resin and pour into a pint jar
that can be sealed. With everything ready,
pour 4 oz. of the resin into a small can, mix
in about 1 teaspoonful of the white coloring,
add the exact amount of activator, and stir
thoroughly.

Using a T-in. Paint Brush, generously coat
the area around the wood brace and terminal
strip, and about 1 ft. beyond with resin. Hook
the fiber glass tape end over the terminal
strips as an anchor and spiral-wind the tape
to the end of the resin-coated section. Wrap
snugly and overlap the windings about 2 in.
Coat another 10 in. of the coil and frame with
resin and wind on more tape to cover. Repeat
until the entire coil has been covered. Over-
lap the start of the winding with one or two
turns and tie the end down with a long strand
of fiber glass taken from one edge of the tape..
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Seven inch coil detects pipes in walls, beoms in con-
crete and small metal objects such as keys, ond
watches. Assembly steps are as follows:

1. Moke 7" O.D., 6%" LD. x 1%” cylindrical coil

form by jig sawing out of solid wood, or of glued

up sheets of plywood.

Drill holes for terminal strip as for large coil.

Install %2 x 6%" wood handle.

Wind % Ib. #28 Nyclod wire, 473 turns total,

same woy as large coil. Only first turn each

layer.

5. Check balance with bridge circuit at least 3 feet
from any metal object.

6. Ta use with other coils, add about 10 turns and
trim for balance at same control settings.

Pl adad

Now press the tape down around the ter-
minals so that none is on or above the top
surface of the 8-32 nuts. Clip off all loose
threads from the tape edges and apply a
heavy coat of resin to the entire surface of the
tape. Work it in thoroughly with the brush,
making sure all holes and seams are filled.
If there are any large holes, fill with small
threads of fiber glass mixed with resin. Wipe
the threads of the 8-32 screws and the upper
face of the nuts with a wet cloth to remove
excess resin. Hang the coil in a warm dry
place, and wash tools and hands with hot
water and soap.

The Resin Will Harden in 24 hours. File
all rough spots and connect the cable and
strain relief plate. Now mix about 2 oz. of
resin with the required amount of activator
and stir in about 1% teaspoonful of white col-
oring for the second coat. Dry 24 hours and
apply a third coat consisting of 1 oz. of resin,
the specified amount of activator, and 1% tea-
spoonful of color.

Use a small amount of the resin to fill in
all slots in the corners of the aluminum case
for waterproofing. After drying, file smooth
and cover with grey paint.

Fasten the Completed Search Coil to the
lamp cord cable with four 15-in. supporting
cords (Fig. 8B), allowing slack to avoid strain
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MATERIALS LIST METAL LOCATER COILS
LARGE COIL
Size and Description
Va x 1/g x 70” wood strip or 18 x 27" wood quilting
hoop (Sears Roebuck Cat. No. 25K5510)
Va x 11/g x 5”7 wood strip
Bakelite, e X 1'/3 x 2"
Bakelite, 34 x 3"
Fiberglass tape kit (Sears Roebuck Cat. No. 6K5787)
White resin color (Sears Roebuck Cat. No. 6K5764)
Wire footage markers, 1-33; 34-66: 67-99. (Newark
$30F200, #30F201 and #30F202)
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11b, 126 Nyclad magnet wire, Belden HNC 8079 (1260
ft.) Allied 2487092

100’ #18 lamp cord, Consolidated type POSJ (Allied
1#487760)

1 16-0z2. can CRC-2.26 (Northern Mining Equipment Co.,
Box 836, Hibbing, Minn.) For waterproofing
headphones and control box.

7-1N. cOIL
1 circular wooden or plastic coil form approx. 7” 0.D.,
64" 1.D., x 115"
1 Vo x 614" wood dowel to fit above as handle.
Vo tb. 328 Nyclad magnet wire. Belden type HNC, 995/,
(Allied Radio #48 T0 43)

[ 7% Rubber covered lamp cord

1 Bakelite strip, 8¢ x 1/5"

1 Bakelite strip 73 x 175"

2 6-32 x 34" fh machine screws, nuts and washers for

terminals

Misc. Masking tape, plastic electrical tape, wood screws,

appliance plug.
SMALL COIL

1 8 oz. plastic tumbler, 21%,” at top, 2'14,” 0.D. at

base. Konite 209, Plastics Manufacturing Co.,
2700 S. Westmoreland, Dallas 33, Tex. Available
restaurant supply houses.

675’ #29 Formvar Magnet Wire (Allied Radio $48T144)

Misc. male appliance plug, lamp cord for cable, plastic elec-

trical tape

on the terminal strip. Apply markers to the
cable every foot for measuring depth, The
reel on which the cord is supplied can be used
in the boat, provided you add a grommet to
a hole near the hub and feed about 4 ft. of the
inner end of the cable through.

Operating Adjustments. With the search
coil and headphones connected, set R3 for
minimum output. Then balance the bridge for
least signal. This balance adjustment is a
step-by-step process. Alternately adjust the
two balance controls for minimum output
until the 1000-cycle note can not be heard.
Practice until you can balance in five steps
or less.

Then adjust R3 slowly until you hear a dis-
tinct high-pitched note. This is a harmonic
of the 1000-cycle note. Back R3 down until
this note is barely noticeable. When you are
approaching balance, the harmonic becomes
predominant; when balance is reached, the
1000-cycle note will not be heard—only the
harmonic will come through. Control R3
should now be near its mid-point.

If you have an oscilloscope, check for a
5-volt peak-to-peak signal across the bridge
input. Then unbalance the bridge by rotating
one of the balance controls off toward one
end. The core of L2 is now adjusted for maxi-
mum output.

With the search coil in water and no metal
nearby, adjust C6 until the balance point on
R18 falls near the center of rotation. Also



check that the second balance control (R17)
is near center. When the search coil is re-
moved from the water, the balance controls
will need to be readjusted, but the balance
points should not be too near one end of their
rotation. If R17 is too far off, trim by chang-
ing the value of R14. Normally this resistor
will be near 1% megohms. If you plan to use
the metal locator on dry land, balance adjust-
ments must be made with the coil in air and
no metal nearby.

Check the adjustments again, then lock L2
adjustment screw with a dab of cement.

Operation in Water. For best results with
any metal locator, it is necessary tc practice
adjustment and search procedure. Improper
use can cut your range in half.

This metal locator was designed to be used
in boats. Or a diver can manipulate the
search coil; while a helper operates the con-
trol box above. The large oval loop produces
a field that combines the advantages of larger
and smaller diameter loops. It will detect ob-
jects ranging from a camera to an outboard
motor and—at close range—coins and keys. If
there are strong water currents, tie small
bags of sand to the loop frame for additional
weight.

With the control box on a shoulder strap,
one hand is free to manipulate the search
coil while the other adjusts the controls.
Lower the coil into the water, and while well
away from all metal objects, adjust the two
balance controls for minimum earphone sig-
nal. Then set your sensitivity control so the
harmonic and amplifier noise are clearly but
not loudly heard. If the sound is tco loud,
your car will not readily detect the 1000-cycle
note when you approach metal.

Lower the search coil to the bottom, then
raise it slightly, the distance depending on the
size of the lost object. For example, if you
are seeking a small camera, the search coil
should be about 1 ft. from bottom. For out-
board motors, about 3 ft. would be right. As
you search, frequently drop the coil until it
hits bottom, taking note of your cable depth
markers, since there may be deep drop-offs
on the bottom.

If there is a considerable difference be-
tween air and water temperature, you will
have to readjust your balance controls (most-
ly R17) during the first few minutes, because
temperature changes affect the search coil re-
sistance. When the coil stabilizes at water
temperature, only an occasional re-balance
will be needed.

As soon as you suddenly hear the 1000-
cycle note, it is likely the search coil is near
metal. Move the coil ba¢k and forth over that
spot to get an idea of how large the object is,
and where the signal is maximum. Raise the
coil, and mark the find with an anchor and
marker float to guide diving or grappling.
Many small ferrous objects can be pulled up
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Small coil locates nails and tacks in walls and tires.

A V" brod can be detected at 2 inches.
1. Wind coil on 8-0z plastic tumbler available at
hardware stores. Diameter is approx. 2 19/32”,
2. Drill lateral holes through tumbler and feed stiff
wires through as guides for winding.
3. Wind about 950 turns # 29 Formvar Magnet wire,
and trim for balance setting to match other coils.
4. Cover with plastic electrical tape.

with high powered magnets.

The detector will also indicate the kind of
metal. Small ferrous objects will cause the
bridge to unbalance in one direction, while
non-ferrous objects will cause an opposite
unbalance. A difficulty arises because objects
the size of the coil and larger cause just the
opposite effect. By first estimating size of the
object, you can judge the type of metal.

After locating a metal object, readjust R17
for an approximate null. Then adjust R18 for
null, noting which way it has to be rotated
from its original setting. It is labeled to show
the direction of rotation for small items; for
large objects, this indicat:on will be reversed.

® Craft Print No. 341 in enlm%ed size for building the
underwater metal locator is availzble at $3. Order by print
number. To avoid possible loss of coin or currency in the
mail, we suggest you remit by check or money order (no
CODs or stamps) to Craft Print Div., SCIENCE and
Mecuanics, 505 Park Ave., New York 22, N. Y. Please
allow three to four weeks for delivery. Special quantity
discount! If you order two or more craft prints (this or
any other print), you may deduct 25¢ from the regular
price of each print.

Shield Simplifies S

Soldering in ;
crowded wiring
of a circuit is
simplified if the
upper portion of
a waxed milk
carton is used as [ EEE »
a shield. This helps avoid touching adjacent
parts with the hot soldering iron or gun tip,
helps you concentrate on tae work, and often
catches excess drops of solder—~JounN A.
CoMSTOCK.

oldering

-
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Trouhle-Shouting Interference
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How to discover the source and eliminate noise in a radio or amplifier

By FORREST H. FRANTZ, Sr.

the easy chair. The music is fine, but

what's that d hum? The disturbing
sizzle of a TV, the gasping of a hoarse, dis-
torted radio or TV and the whine of a hum-
ming radio are other manifestations of inter-
ference. Fortunately, most of these troubles
are easily recognized and fixed.

We usually differentiate interference as
either hum, buzz, squeal, noise, distortion or
station interference. Sometimes these are due
to faults in the gear, sometimes to external
sources. Frequent internal causes are: open,
shorted or leaky capacitors, intermittent con-
nections, intermittent short circuits, defective
tubes and dampness. The antenna-ground
system is also a frequent trouble spot. Exter-
nally caused disturbance is often traced to
switches, thermostats, advertising signs, mo-

tors, radio stations and high voltage lines.

" Let us look, first, at hi-fi audio amplifiers,
remembering that this discussion is applica-
ble also to the AF section of radios. Then we

will cover radios specifically.
| ]
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Audio Amplifiers. Amplifiers may exhibit in-
terference in the form of hum, buzz, squeal,
noise or distortion.

Hum in an amplifier is usually caused by
insufficient shielding of the amplifier input
circuit. The various stages of an amplifier
have individual gains, which multiply as
shown in Figure 1. The first stage usually has
the highest gain. Thus, the gain from the first
stage to the loudspeaker is much greater than
the gain from any succeeding stage to the
loudspeaker. If even a small portion of an
amplifier input lead is unshielded, it acts as a
capacitor to the ac line though it may be
many feet away. A small amount of alternat-
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ing current can therefore feed into the ampli-
fier. The high gain of the amplifier multiplies
this minute voltage into a sizeable signal at
the loudspeaker.

Hum due to poor input shielding is easily
recognized, since the loudness of the hum will
decrease as the volume control setting is de-
creased. There are several steps to pinpoint-
ing and curing this. First, dress the input
lead close to the chassis. The input lead can
be traced from the input connector and usu-
ally goes to the high volume control terminal
(possibly through a capacitor) as shown in
Figure 2. The center terminal of the volume
control goes to the grid of the input tube
(possibly through a capacitor). In some am-
plifiers, a preamp stage precedes the volume
control. If the input tube is glass, a shield
may cure hum. Next, check the shell to chas-
sis ground connection of the input connector.
Then check the connection from the external
input plug to the braided shield which en-
circles the unit’s input lead (Figure 3). An
open can cause hum.

Sometimes, in cheap construction, un-
shielded leads are used, and should be re-
placed. An open circuit from shield to ground
or at the chassis connector results in loss of
gain because the shield is frequently the
chassis ground return conductor. Finally,
check the ground connection at the remote
input device and look for short lengths of
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Leads likely to pick up hum. Remedy is to substitute
shielded cable, dressed close to chassis.
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3. A broken shield or disconnection from plug ground
or a faulty or open input jack can cause hum pickup.
4. Filter capacitor (C1), which if open, causes hum in
amplifier power supply. Leaky power supply output
filter capacitor (C2) will cause hum or squeal.

input lead which may be unshielded.

Hum which occurs at all volume settings
is often due to defective filter capacitors in
the amplifier power supply, as shown in Fig-
ure 4. (The rectifier tube is connected to the
power transformer and the high voltage elec-
trolytic capacitors.) To test the filtering,
bridge a 10 mfd. electrolytic (watch the polar-
ity) across C1. The voltage rating should be
equal to or greater than that of C1. If hum
decreases, you're on the right track. Discon-
nect C1, and connect a replacement capacitor
of the same or greater voltage and the same
capacity in the circuit. If the hum is sub-
stantially reduced, replace C1 permanently.
Otherwise, connect the original C1 back into
the circuit, and bolster the filtering action
with the 10 mfd. capacitor that scored the
original improvement. If this isn’t enough,
try a 40 mfd. capacitor of adequate voltage
rating across C2.

Caution! Don’t work on an amplifier that
has been used in the last few minutes—wait
until capacitors discharge.

If you still haven’t cured the hum, check
for cathode to heater leakage in tubes, poor
connections to chassis ground within the am-
plifier, and open or partially open capacitors
elsewhere in the circuit (can usually be found
by bridging with another capacitor).

Squeal in amplifiers may be due to open
filter or bypass capacitors, which can be
traced by employing the capacitor bridging
technique described previously. Another
cause of squeal is feedback caused by a high
level signal lead being too close to an early
amplifier stage lead—shorten the lead and
dress it close to the chassis.

Noise may be due to a bad volume control,
a microphonic, shorted or intermittent tube
(which can often be located by tapping with
a pencil eraser) or a rubbing loudspeaker
voice coil (most readily checked by substitu-
tion of another speaker). Noise can also be
caused by an intermittent capacitor (thump
and jiggle the suspect), by poor connections
which may be loose or intermittently shorted,
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by irtermittently shorting output or inter-
stage transformer windings or by arcs across
rectifier or output tube sockets (usually indi-
cated by a charred section of tube socket or
a visible arc during operation).

Distortion in amplifiers is usually caused
by leaky coupling capacitors (C4 in Figure 5).
Coupling capacitors may be checked by sub-
stitution, but this requires disconnecting one
end of the original capacitor. Other sources
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Plate bypass capacitors (C3 and C5) or coupling
capacitor (C4) if leaky con cause distortion.

of distortion are leaky power supply output
filter capacitors (C2 in Figure 4) and leaky
bypass capacitors. Plate bypass capacitors
(C3 and C5 in Figure 5) are likely offenders.
In each of these cases, one end of the original
capacitor must be disconnected before substi-
tution of a similar capacitor is attempted.
Another frequent cause of distortion in am-
plifiers is a gassy tube. Qutput tubes are the
usual offenders.

Radios. Radios are subject to all the ampli-
fier disturbances described, and the same so-
lutions apply. In addition to amplifier trou-
bles there are other possibilities.

Hum caused by some strong local radio
station can usually be curad by connecting a
0.05 mfd., 600 v. capacitor from one side of
the ac line to chassis grourd as shown in Fig-
ure 6A. If the set is ac-dc (no power trans-
former), the capacitor should be connected
from the set side of the switch to the opposite
side of tke line as shown in Figure 6B.

Buzzing is due to external sources such as
neon signs, motors, or high voltage lines.

Squeals may be caused by any of the things
already discussed under audioc amplifiers or
may be due to open bypass capacitors, long
unshielded RF or IF leads or other causes.
Long leads on IF transformers are frequent
causes of squealing.

Noise may be due to internal or external
trouble. If the set uses an external antenna,
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Suppressing a strong local station by connecting .05

mfd capacitor from one side of line to chassis ground

for ac radio (a) and from set side of the switch to
opposite side of line for AC-DC radio (b).
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Suppressing an unwanted station with a wave trap,
a tuned circuit across the antenna ground terminals

(a) or in series with the antenna terminal (b).

disconnect it, and short the antenna terminal
to ground. If the noise persists, it's in the
receiver. Arc in the power supply, intermit-
tent connections almost anywhere in the set
or defective tubes are possibilities. Next,
check the antenna by disconnecting it and
connecting 20 ft. of wire to the antenna termi-
nal. Noise in an antenna may be due to poor
or corroded connections at the antenna, light-
ning arrestor, feed-in to the building, a break
in the lead-in under the insulation or to the
antenna or lead-in contacting metal such as
the storm gutter.

Assuming noise to be external to the re-
ceiver, a capacitor connected as shown in
Figure 6A or 6B may be helpful if your re-
ceiver doesn't already have one. If this doesn’t
help, try tracking down the external causes
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which were mentioned early in this article.
For example, if noise occurs around meal
times, it may be an electric stove or other
appliance. Or, say the noise occurs only in
winter—could be the thermostat.

The type of noise your receiver picks up is
also a clue to its origin. Switches, relays,
thermostats and poor electrical connections
cause intermittent noise. Motors and indus-
trial and medical electronic equipment pro-
duce a buzz or whine in nearby radios. High
voltage lines produce a hum or buzz with a
super-imposed crackle in radios. High voltage
line noise is continuous, and the crackling is
worse in damp weather.

A battery receiver, that has automatic vol-
ume control (which you must disconnect for
this purpose) and a directional loop antenna,
is helpful in tracking down noise.

When the source of noise is located, a com-
mercial filter installed at the source of the
noise will usually cure the trouble. These
filters usually consist of capacitors or capaci-
tors and inductors.

Distortion is usually due to AF section
trouble. Refer to the previous discussion of
distortion in connection with audio amplifiers.

An interfering radio station can be elimi-
nated by a wave trap, a tuned circuit across
the antenna-ground terminals (Figure 7A) or
in series with the antenna terminal (Figure
7B) tuned to the frequency of the interfering
station.




Wireless Remote TV Sound

Easily constructed unit permits private listening

By W. F. GEPHART

With TV speaker silent, the sound is picked up remotely by an earphone-equipped transistor radio.

the kids were watching a Western, or

when someone is trying to sleep in the
next room? It can be done, but usually re-
quires a long cord stretching across the room
to the earphones or a small speaker. It also
requires an earphone, or extra speaker, and
limits the movement of the listener.

With this little transistorized oscillator, the
main TV speaker can be cut off, and the
sound picked up anywhere in the room with
an ordinary radio. If a transistor radio is
used, the earphone can be used for complete
privacy or the speaker used for listening in a
small area. Even with an ac-dc radio, the
sound can be cut down so that it doesn’t both-
er others.

The unit, similar to a wireless phono oscil-
lator, is mounted on the back of the TV set,
and is turned on by a switch accessible at the
top of the back of the cabinet. This switch
also connects the TV sound to the unit, and

E VER wish the TV set had earphones when

RADIO-TV EXPERIMENTER

cuts the TV speaker out.

The circuit (Fig. 4) consists of a transistor
oscillator (TR1), operating in the broadcast
band, which can be tuned to a blank spot
on the radio dial. It also has an AF transistor
modulator (TR2), and an optional power
supply. It can be built for less than $10 with-
out the power supply, and for about $15 with
the power supply.

Through the use of an adapter for the TV
audio tube, connections to the TV set can be
made without modifying the TV set wiring.
In some cases power from the TV set can be
picked up for the unit, and in other cases, the
standard 9-volt transistor battery is used.
Since only 5 ma is drawn by the unit, a bat-
tery will last from several months to a year,
depending on usage.

Circuitry. There are two general types of
circuitry used in TV audio output stages, as
explained in Fig. 3. The unit will work with
any of these circuits, but battery power must
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be used if the TV set uses a circuit similar
to 3C, or if the cathode voltage in circuits 3A
or 3B is less than 13.5 volts. To determine the
circuitry used and the cathode voltage, secure
the adapter mentioned in the materials list,
and solder the leads together.

Plug the adapter into the audio tube socket,
and the audio tube into the adapter. (Typical
audio tubes in TV sets are 5BQ5, 6AQ5,
6BQ5, 6V6, etc. Usually the tube location
guide pasted on the back or inside the set will
tell which is the audio output tube).

With the set on, measure the voltage be-
tween the cathode pin on the adapter and the
set chassis. If it is relatively low (25 volts
or less), the circuitry is probably similar to
Fig. 3A or 3B and a self-powered oscillator
can be used. If the voltage is relatively high
(90 volts or more), the circuitry is probably
similar to Fig. 3C, and a battery supply must
be used for the oscillator. Even if Fig. 3A or
3B circuitry is used, a battery supply must
be used if the cathode voltage is less than 13.5
volts.

Construction. Most of the parts are
mounted on a 2x2-in. piece of Bakelite. The
author used a surplus terminal board, but a
similar mounting can be made as shown in
Fig. 7. This board is wired first, and then
mounted in the box with either a battery or
power supply, as shown in Fig. 8.

Since this unit must work with various TV
sets, some modifications may have to be
made. The volume control (R1)can be elimi-
nated in most cases, and in some cases it
loads the oscillator enough to reduce the out-
put depending on the size of the grid resistor
in the TV set. Obviously, R4 is not needed

MATERIALS LIST—REMOTE TV SOUND

Desig. Description

Rl I:.-meg potentiometer (Mallory U-54; Allied 29M777) (see
ext)

R2 .15-meg, Yo-w, 109% resistor (Allied 1MMO000)

R3 47K, Vy-w, 109 resistor (Allied 1IMMO0OO)

Cl ]]:gL;‘;dS) 450.v capacitor (Sprague TVA-1705; Allied

c2 10-mfd, 25-v capacitor (Sprague TVA-1204; Allied
15L205)

c3 .01.mfd. 50-v capacitor (Sprague S-10; Allied 15L996)

c4 270-mmf, capacitor (Cornell-Oubilier CD15.5T27; Allied
20L034)

C5 100-mmf, capacitor (Cornell-Dubilier CO15-5T1; Allied
fOLtOZB) or 25-280 mmf trimmer (Allied 60H343) (see
ext)

Ll Loopstick antenna (Miller 705A; Allied 60H893)
or (Mitler 2002; Allied 60H980) (see text)

sl 4.pole, 2-pos. rotary switch (Mallory 3242J; Allied 348356)

TR1 Sylvania 2N1265

TR2 Sylvania 2N1264
Parts Below Required If Power Supply Used

R4 1500-0hm w.w, potentiometer (IRC WPK1500; Allied
30MM216)

cé 500-mfd, 25-v capacitor (Sprague TVA-1209; Allied
15L869)

c7 500-mmfd, 15-v capacitor (Sprague TVA.1162; Allied
16L238) .

L2 20-hy, 15-ma choke (Stancor C-1515; Allied 64G058)

Misc. 3x4x5” Minibox (Bud CU-2105A), 7-pin min. socket

adapter (Vector TX-7M), knob, two terminal tie point,
miscellaneous hardware

Above parts available from Allied Radio Corp., 100 N.
Western, Chicago 80, Il
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The audio WLIe is plugged into odopter.from which

cable leads to unit attached at top of TV cabinet.

TYPEB

EG VOLTAGE

This type is also found as
half of a push-pull output
circuit. Cathode voltages
(Ex) vary from about 7 to
172 volts, depending on
tube and manufacturer.
Cathode resistors (R;) vary
from about 200 to 560
ahms, depending on tube
and manufacturer.
This is essentially the same
as type A, except that the
volume cantral (Rg) is in
this stage. Cathode valt-
ages (Ex) vary fram about
5 to 16.5 valts, depending
on tube and manufacturer.
Cathode resistars (Ri) vary
from obout 82 ta 680
ahms, depending on tube
and manufacturer.
Grid voltages (E;) run
from 120 ta 135 valts (pas-
itive), depending an tube
and manufacturer. Cath-
ade valtages (Ex) run fram
135 ta 150 volts (positive),
depending an tube ond
manufacturer, (These com-
binations give a negative
grid biaos of about 15
volts.)
Typical Audio Output Tubes

5AQ5 6BQS 12C5
6AQS 6DG6 12CUs
6Vé

Types of Output Circuits



ON AUDIO TUBES REMOTE

C4

j

when battery power is used.

A small loopstick is used for L1, but larger
units give better range. The one shown was
later replaced with a larger one, and C35
changed to a 280-mmf{ trimmer. Small loop-
sticks, such as the Superex “Ferri-logpstick”
(shown in the pictures), “Vari-Loopstick,”
and Miller #2002 or #2007 are compact and
adjustable, but have limited range. Larger
units, such as the Superex “7-in. Loopstick,”
and Miller #705 and #2000 take more room
and will require an adjustable trimmer for
C5, but will give greater range. These units
will also permit the addition of a length of
wire for an antenna without appreciably al-

Interior view of unit showing power supply, cord, and adapter. When battery is usad, it is placed where choke
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tering the oscillator frequency. Where space
is available, the larger units are recom-
mended.

Adjustments. When the box is in place and
connected, the only adjustment required is
the frequency setting. Turn the TV set on,
and set to a channel. When it has warmed up
and the sound is good, switch to a vacant
channel.

Place a small radio on the TV set, and turn
the knob on the unit to the REMOTE posi-
tion. Gradually tune the radio through the
broadcast band until you hear a whistle. Tune
the radio to the center of the whistle, and
then switch the unit to LOCAL to verify

E i~

and capacitors are located. Close-up of terminal board showing resistors and capacitors.

RADIO-TV EXPERIMENTER

135



. 3¢ " ) ° e
ALL LUGS ARE & ¥ 1.__‘ JOSUR Y
2-56 SCREWS ° 1'4 T4 4T3
- H AND NUTS T !
WA & - 4 P NN o
d DOTTED LINES .
A‘;h“""@ @ ARE PARTS AND Y Y hd
] / WIRING ON BACK
#LUG L
"0 of -
i | & &
—113 1 L1 1
B |1 ALLHOLES |
i verminaL  ARES, z 2
H TBOARD  UNLESS
1 I SPECIFIED & &
H OTHERWISE
: |_ANT TERM . - o -
i = OF LOOPSTIC! z |3 }. ) & 2
H = "ie /4'/ 64\!\ —.! 6 [
A 3 N - U BV
) D N e v
g2~ \7) SN ez o 32
SCREW = SCREW I 3 2
Fe—e-22 save BOLTS f ]
LOOPSTICKH ALL HOLES UNMARKED
GROUNDING LUG —LUG'E®  AREZD.
p LUG"a"
B ANT
oFRou 4 Ri__}eep’ = LUG "
NTER S
GROMM e —_———
\SROMMET, LUGS ON TERM
CATHODE 10518 BOARD
v ¥
%) SHIELDING
ansm = A SOLOERED T0 LUG
GRID L T0
(SHIELDED) SIC |
PLATE —ood c6 + GROUNOING
LUGS ON
WD
e [+ I 4 St
TO
/ 1o \uouurmc

E PICTORIAL (TERMINAL BOARD OMIT TED)

that the whistle is from the unit, as indi-
cated by the whistle stopping.

If the output seems weak, and appears
above 1100 kc on the radio dial, retune for
half the frequency shown. This is to make
sure that you are not picking up the 2nd
harmonic of the oscillator. If, with a weak
signal, the radio is tuned below 1100 kc, raise
the oscillator frequency by moving the slug
farther out of the coil or loosening the trim-
mer condenser, and make the test to be sure
you are tuned to the fundamental frequency.

Once the proper frequency is found, turn
the unit to LOCAL, and turn the radio vol-
ume all the way up without moving the dial
setting. Make sure there are no stations on the
frequency that will interfere with operation.
This test should be made at night when re-
ception is best.

If the oscillator is not tuned to a blank
spot on the dial, its frequency can be changed
by adjusting the slug in the coil (L1) on small
units, or adjusting the trimmer (CS5) on large
coils. Moving the slug farther in the coil
(or closing the trimmer) decreases fre-
quency, and the reverse increases it.

Once the oscillator has been set to a blank
spot on the dial, turn the TV set to a channel,
adjust the sound to the desired level, and turn

136

CHASSIS LAYOUT

the unit on REMOTE. You should then pick
up the TV sound on the radio, and can ad-
just the radio volume as desired. If, even
at low radio volume and proper tuning, the
sound is distorted, potentiometer R1 will have
to be included, so that the sound input to the
unit can be reduced.

You will find that, as you move the radio
away from the TV set, the signal weakens.
This can be minimized by attaching a 6- or
8-ft. piece of wire to the loopstick antenna
post. If a small loopstick is used, this will
change the frequency, so the radio or oscilla-
tor will have to be retuned. With transistor
radios, position of the radio will also have
an effect on signal strength as you move away
from the TV set.

By eliminating C1, and using a high-gain
radio, this unit can sometimes be of help to
those with impaired hearing. It is often
necessary for them to turn the TV sound up
to a point uncomfortable for others. In some
cases (where Cl is omitted) the TV sound
can be adjusted to a comfortable level for all,
the unit turned on, and the hard-of-hearing
person can listen on an earphone-equipped
radio set to the desired volume. With C1
omitted, the TV speaker remains in operation,
even with the unit set on REMOTE,




ACROSS:

1.

4.

11,
12

13.

15.

16.

18,
20.

23.
4.
25.
26.

27.

30.

33.

.
35.

37

38,
39

40.
41.

Radio-frequency
effect
8 kc. is the second

e = = s 2 2 = - of

4 ke.
No
Same as #2 down

Positive terminal of
grid bias voltage
source

Famed manufac-
turer of electronics
gear (abbr.)

Changeable current
{abbzr.)

Positive grid of a
vacuum tube
{abbr.)

Wire tiedown point

The maximum input
permitted
for operating a
transmitter with a
novice class license
is 75 watts

Short for crystal
Voltage (abbr.)
Capacitance {(abbr.)

Power output
{abbr.)

Are you troubled
by atmospherics?
Tube and asso-
ciated components
Many beginners
learn to send code
with one

Current used
Federal radio
communications
regulating agency
(abbr.)
Transmitter stage
{abbr.)

You are QRMing
Not a regqular wire
circuit {abbr.)
Wife

Type of national
defense {(abbr.)

HAM RADIO ANAGRAM

IF AMATEUR radio is your hobby, you will
have loads of fun working this puzzle.
Those in other branches of electronics will
have almost as much fun trying to figure

42,

43.

46

47.

49.

Sl

S2.

§3.

54.
56

58

§9.

61.

Abbreviation for
#51 down
Quadrature-phase
subcarrier signal
(abbr.)

Current that is not
undecided which
way to flew (abbr.)

Going out of the
network

- = - hams should
join the ARRL
Bunch of inter-
connected relay
stations

Letter symbol for
power

The strength of
your signalis .....
Intentional loss
Send your informa-
tion "QNC”

Type of magnet
(abbr.)

- - - - directional
antennas radiate
equally well in all
directions

Cathode resistor
(abbr.)

out the lingo that isn't so familiar to them.
After you think you have all the correct
answers, turn to page 158 for the solution.

62.
63.

Radiotelephone

Class of amateur
tadio license

DOWN:

14,
17.
19,

21.

Wave reflection
phenomenon from
ionosphere

One thousand
watts {(abbr.)

Broken or open
circuit connection
{abbr.)

Volume compensat-
ing circuit (abbr.)
Antenna support
Not tar away
Current in vacuum

tube cathode circuit
{abbr.)

. What's your - = = -

sign?
Switch (abbr.)
Deck switch

Type of earthly
radio wave

Orferator
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22.

23.

27.

28.

29.

30.
al.

3z,

36.
37

38.

39.

41,

43.
44.

45.
46.
48.

50.

Sl.

§5.

S6.

§7.

Resistor voltage
drop (abbr.)

Short for something
that generates and
emits

Means network
isn’t busy

Major broadcasting
network (abbr.)
Odor associated
with electrical
discharge in air
Short for says
Magnetically
induced circulating
current

K-King, L-Lewis,
M- P —

Could
Modulated

continuous waves
{abbr.)

Signal concerning
network communi-
cations

Circuit etched on
wafer (abbr.)
Series-tuned
Colpitts oscillator

Stop transmitting
Not a distant
oscillator (abbr.)
Ham's lair
Received

Type of transistor
{abbr.)

Light source

Inert gas
Itisa - - - to say
amateur operators
aren‘t of great
help in time of a
national emergencv

Shall | send a
series of VVV

How many
telegrams have you
received?

Objective case of
pronoun I, or the
one who wrote this
puzzle!
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A Handy Home Appliance Tester

$6.50 electronic box will check out electrical units up to 15 amps at 125VAC

By JAMES ROBERT SQUIRES

you make it. The little unit shown in

Fig. 1, simplicity itself, can be used as
the basic tool for a lot of tests that locate
many appliance faults.

Most modern appliances provide a product
name plate giving either total current drawn
by the unit or total power consumed in its
normal operation. New appliances will draw
current in the general range of the same plate
value. Older appliances usually draw less
current as the heating elements age. Older
appliances that require longer heating times
or in general do not do the job in the time
allotted are wasting electricity. The location
and repair of these faulty units will soon pay
for the slight expense of making this tester.

It will cost approximately $6.50 to build
this unit. With it you can test all electrical
appliances up to 15 amps at 125 vac with
safety. As you know, these little boxes can at-
tract all kinds of little gimmicks such as test
points, and extra switches, in a hurry. Since
these add to cost and construction time, they
were not included.

Construction of the appliance tester is
straightforward (Fig. 2) and it can be done
in a few evenings. Close the aluminum mini-
box and fold a piece of white paper tightly
over the flanged cover. Anchor the paper
with cellulose tape. Also allow the paper to
cover one end of the box. Now draw a center
line on the paper as shown in Fig. 3, then
locate the five cross points on the paper as
indicated.

The SPDT switch requires a 1%:2-in. hole,
the neon light grommet one of %s-in. diam-
eter. The 2-in. circular opening for the 0-15
ammeter is best cut with a chassis punch.
Other useful ways to cut the hole are satis-
factory, providing they leave a clean hole and

ﬁ PPLIANCE testing can be as simple as

MATERIALS LIST—HOME APPLIANCE TESTER

Ro. Req. Description
0-15 amp ammeter (Shurite 8508; Burstein-Applebee
198289)
double fuse plug (Elmenco; Allied 52N648)
aluminum Minibox (Bud CU3006A; Allied BOP366)
15-amp fuse (Buss ABC15; Allied 53B571)
S6K. V5-w. resistor (Allied 1MMO00)
SPDT  “switch  (Cutler-Hammer  7502K13;
348796)
14s-w. neon lamp (GE NE2E; Newark 25F027)
socket (Cinch-Jones 2R2; Allied 40H830)
ac plug (Allied 52N641)

ft. 2-conductor power cord (Belden 8472; 47T406)
The above parts can be purchased from Burstein-
Applebee, 1012-14 McGee St., Kansas City 6, Mo.;
Allied Radio Corp., 100 N. Western Ave., Chicago 80,
111., and Newark Electronics Corp,, 223 W. Madison St.,
Chicago 6, VI,

Allied

AHNH HRNHHE N
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Just plug your appliance into the tester. An 8-ampere
reading on the dial indicates normal operation of
the iron, but an intermittent movement of the needle
would indicate a faulty contact in the cord connector.

do not mar the shiny aluminum face.

You will need two rectangular holes for the
Cinch-Jones ac sockets. The simplest way I
have found to start the rectangular hole is to
drill the two Y4-in. holes in two places as in-
dicated in Fig. 3. Then, using the socket as a
pattern, lay out the rectangle on the paper.
Now, with a small square file and the socket
as a fitting template, file the rectangle to size.
Again with the socket as pattern, lay out the
mounting holes and drill them. These mount-
ing holes were not laid out before, so that any
error made in drilling or filing the rectangu-
lar holes would not be added to the position
of the predrilled mounting holes. Drill a
L-in. hole for the power cord grommet.

Wrap one of the neon lamp pigtails around
the pigtail of the 56K resistor and solder the
joint. Wrap the other neon pigtail around
one end of a 5-in. piece of No. 22 shielded
wire—then solder. Slip a 2-in. piece of sleev-
ing over the joint and butt up against the
glass of the NE2E bulb.

Remove any of the white layout paper and

Interior view of tester showing parts placement.
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cellulose tape left on the chassis. Insert the
3g-in. neon grommet in its hole, moisten the
neon tube glass with water, and slip into the
grommet. Allow about Y-in. of neon tube to
project above the chassis.

Mount the Shurite meter, taking care to
square and center the meter face with the
Minibox sides. Now mount the SPDT switch
and the two Cinch-Jones sockets. Strip 6 in.
of outer rubber protective insulation from
the power cord. Dampen the outer rubber of
the power cord, insert the power grommet in
its hole, then slip the power cord about 34-in.
into the grommet. A tight fit here assures a
firm hold of the power cord at the grommet.

Disassemble the double-fused plug and,
with a small round file, file the edges to
permit the plug cover to close over the power
cord. Strip, solder, and attach the wires to
the plug. Reassemble the plug and insert two
Buss ABC15 (3AB) fuses into the plug.

Wiring the Tester. It is always good prac-
tice to tin stranded wires before using the
solderless connector crimp tool. Be certain
to use internal lock-tight washers under ev-
ery screw and nut used in the circuit. With
exception of the neon circuit, work with #16
stranded wire throughout. The long length

RADIO-TV EXPERIMENTER

of power cord wire inside the box will allow
servicing of the instrument.

Attach a solderless connector to one wire of
the power cord pair and connect it to the
center screw terminal of the SPDT switch,
as in Figs. 2 and 4. Connect the other wire of
the power cord pair to the left terminal, as
viewed from the rear of the appliance jack.
Also connect the wire from the neon pigtail
to this terminal and solder. Connect a length
of wire from the right screw terminal of the
switch to the right terminal of the meter.

Using solderless terminals or solder where
necessary, connect a wire from the left side
of the test jack to the left side of the ammeter.
On this same terminal of the meter, connect a
wire to the left screw terminal of the SPDT
switch. Also connect the pigtail of the 56K
resistor to this switch terminal. Complete
wiring of the tester with the connection of the
right terminal of the test jack to the right
terminal of the appliance jack. Using a small
piece of #16 wire, short the two male pins
of the ac plug together at the terminals to
form the shorting plug.

A word of caution before continuing. This
tester might well be constructed from as-
sorted parts lying around the work bench.
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SHURITE MODEL 850

0-15 AMPS FULL SCALE METER
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CONDUCTOR
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1/15 wWATT

APPLIANCE
JACK

[rover (3 a7

Bl schemaric

However, operating ratings for all compo-
nents used in the model are 15 amps at 125
vac. Any random bench parts used should
equal or exceed this rating. As an example,
table lamp zip cord should not be used. For
your own safety, be very sure to use the
components that meet the ratings given
above.

Using the Appliance Tester. It is only
necessary to assume or measure the approxi-
mate value of the ac line voltage applied to
the tester. That is, you must decide that in-
put voltage is nearest to 100 volt, 113 volt, or
125 volt. When the appliance is turned on, the
0-15 ac ammeter will indicate a current flow.

Chart No. 1 shows the power consumed for
a choice of one of the three approximate line
voltages. This chart plots meter current in
amperes versus power consumed at the ap-
pliance jack in watts.

As an example, assume you have selected
the 113-vac house voltage as being the closest
to your own voltage. With the appliance
plugged into the tester, you then read 10 amps
on the meter. By sliding your finger up to the
10-amp line on the chart to the point where it
crosses the 113-vac curve, you have found the
power consumed by the appliance. It is in-
dicated to the left of the chart on the hori-
zontal line which also crosses the 113-vac
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curve. The Shurite ammeter movement is
accurate to within 5% and is close enough for
all measurements used here.

Plug the appliance to be tested into the ac
receptacle marked appliance jack. Be certain
that a shorted ac plug is plugged into the
receptacle marked test jack. The SPDT
switch mounted under the meter is the on-off
meter selector switch. In meter bypass posi-
tion, the meter is not in the ac circuit. In
the meter position, all appliance current will
flow through the meter. The meter bypass
is used to prevent damage to the meter when
appliances that may have a short are tested.
It has another use to be mentioned in a
moment.

Safety Features. Additional trust may be
placed in the tester because of many safety
features built into the unit. Both sides of the
ac line are fused. This prevents excessive
current in the event one side of the line is
shorted to a good ground such as a water
pipe. The fuses are 3AB medium time lag,
steatite-case, heavy-duty fuses. They offer
more protection in the event of direct shorts
to fuse holders in the ac plug. Fuses are re-
moved from the double fuse plug by pushing
them out through a small hole to the rear of
the plug.

With the meter selector switch in either
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meter bypass or meter in position, the NE2E
glows brightly. The Shurite model 850 plastic
meter case enables the operator to see the
neon glow from many angles. When working
in dark corners, the neon provides enough
light to illuminate the meter face. The test
jack shorting plug need not be in its socket
for the neon power on light to warn of ac
voltage on. The tester can be used either
horizontally or vertically as it is convenient.
The power cord is No. 16 heavy duty 15 amp.
125-volt cord, so it should not heat under
these maximum load conditions.

To measure appliance currents less than
3 ac amps with more accuracy than possible
with the 0-15 amp meter movement, the test
jack is used. Simply throw the meter selector
switch to meter bypass, remove the male
shorting plug, and plug an ac ammeter of
your choice in the test jack. With an 0 to 3 ac
ammeter plugged in, all appliances drawing
more than 350 watts should not be checked.
Line voltages supplied by the power com-
pany vary during the day and night. Often
the complaint that an appliance does not get
hot enough for the evening meal, a fry pan
for example, may be traced to a lower ac line
voltage to the appliance during this peak

RADIO-TV EXPERIMENTER

WATTS AT'TEST JACK'
@
O

CHART NO.2 !

30¢

250

n

8
A
[~

%
%
e

8
<

1
& Ed
TEST JACK AS A BALLAST
l RESISTOIR I
|
(o] 20 40 60 80 100 120

AC RMS VOLTS AT APPLIANCE JACK

load time. The tester has provisions to test
appliances under these reduced voltage con-
ditions. Again, the shorting plug is removed
and an ordinary table lamp plugged in the
test jack.

Chart No. 2 gives the reduced voltage at
the appliance jack when using the various
wattage bulbs in the lamp socket. The values
given are approximate and are only for ref-
erence. The range of possible loads is wide
and actual ac rms. voltage at the appliance
jack should be found by experimentation. The
chart shows that the reduced-voltage feature
is most useful for small loads in the 50- to 150-
watt range. This includes radios, hi fi’s, am-
plifiers, small industrial systems, and P.A.
systems.

Chart No. 2 also shows that for very large
loads, 400 watts or greater, the ac voltage at
the appliance jack will be very small, on the
.order of 20 volts or less. Electrical devices
using timers such as toasters require careful
checks to assure that all components are
working.

In conclusion, it cannot be stated too often:
Currents and voltages used in this appliance
tester are lethal, and caution is the byword
at all times.
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The Torpedo

A young experimenter listens intently to the World
Series on his newly built Torpedo radio.

By HOMER L. DAVIDSON

HE Torpedo consists of just 10 small
Tcomponents soldered together and sealed
in plastic. Local broadcast stations are
heard across the band with plenty of volume.
A phono male and female plug combination
forms a simple on-off switch. Simply clip
the capsule radio to a metal object and you're
in business. The cost is less than $5, in-
cluding the earphone.
The antenna coil is a ferrite-core type with
a .000330 mfd fixed capacitor to tune the
broadcast band. By removing the threads

A portable capsule radio the
young experimenter can build

k-. . g .
MALE PHONO PLUG
| » E

METAL WASHER

/

BATTERY

CONNECTING WIRE

The battery and plug fit together and comprise the
switch that energizes the radio.

from the core shaft, the coil can be pushed in
and out, selecting your favorite station.

A fixed crystal rectifies the RF signal and
also couples the signal to the base of the first
transistor. The emitter terminal of TRI1 is
grounded. Capacitor C2 couples the audio
signal to the base of TR2 for greater amplifi-
cation. R1 serves as the plate load for the
collector circuit of TR1. Any 1000- to 3000-
ohm earphone can be used in the collector
circuit of TR2. SW1 is a female phone socket
with the male jack fastened to the small
battery.

Construction. Take a solid piece of No. 14

TO EARPHONE

ANTENNA WIRE

PICTORIAL “G L

BARE 14 WIRE +
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FEMALE PHONO PLUG -~

Be careful not to let the heat of the soldering iron damage a transistor.

PLASTIC TUBE

b
ANTENNA WIRE

L
y ING4 DIOLE

T2

A section of plastic tubing acts as the shell that encases the radio elements.

“buss” wire and cut it to 4 in. in length.
This wire serves as a common ground and can
be picked up from a local supplier. First
scrape off the rubber insulation and clean for
good bonding. Run the solid wire to one side
of the connecting lug on L1, Place L1 parallel
to the ground wire, Fasten the silver mica ca-
pacitor to the grounded side and also to the
antenna side of L1. All of these components
are mounted in a straight and narrow line so
they will go inside a 33-in. plastic tube. Use
of a pencil soldering iron is suggested, as the
small components are mounted very close
together.

Solder the crystal detector to the antenna
Iug on L1 and to the base of the first transis-
tor. Use longnose pliers to dissipate the heat
when soldering the crystal and transistors
into the circuit. It is best to start at the front
of the circuit. mounting and then soldering
each component into place. Solder C2 and R1
together first before soldering them to the
collector terminal of TR1. A good soldering
joint is made and less heat applied to the

RADIO-TV EXPERIMENTER

transistor all at once. Connect the other end
of the coupling capacitor to the base of TR2.
Ground the emitter terminal to the base wire,
Remove the plug from the earphone and
solder one wire to the R1 and SW1 junction.
Refer to pictorial diagram, Fig. 2, for ease in
wirir.g. Use spaghetti and plastic tape where
needad.

The battery is a 4.5-volt Eveready minia-
ture type with a male phono plug soldered

MATERIALS LIST—THE TORPEDO

Desig. Description

L1 ferrite antenna coil, micrometer adjustment (Lafayette
MS5299)

Cl .000330. mfd silver mica capacitor

c2 2.mfd, 6-v. electrolytic miniature capacitor (Lafayette
CF100)

R1 4700-0hm, Vo-w, res:stor (Lafayette RS10)

TR1, TR2 2NJ108 transistor, RCA or equivalent

XTAL 1N64 diode
1000. to 3000-ohm earphone (Lafayette ARS0)

1 switch, male and female phono jack, and plug (La-
fayette MS167, MS1683)

1 4.5-v. Eveready batte-y

Misc. plastic tubing, wire, and Epoxy Cement bonding kit

(G. C. Electronics Cc., Rockford, 1Il.)
Above parts available from Lafayette Radio, 111 Jericho
Turnpike, Syosset, N. Y.
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to one end. File a V-notch in the wire end of
the male plug, run a small flexible wire to
the prong end, and solder into place. Place a
piece of spaghetti over the wire where it
comes out of the V-notch so the wire will not
short out. Solder a small washer to the male
plug and in turn solder to the negative termi-
nal of the battery. Take the wire lead and
solder to the positive terminal of the 4.5-volt
battery.

Slip the metal clip off the coil end, and
the ferrite rod will come out with it. Unscrew
the threaded slug and file or grind off threads.

This will let the slug move in and out of
the coil, tuning in the broadcast stations.
Solder a metal washer to the rod after placing
it in the coil assembly. This washer will
serve as a tuning knob.

Testing Your Torpedo. Clip the antenna
wire to an outside antenna or metal object
and plug in the battery. Move the ferrite rod
in or out until a station is heard. When the
slug is pushed all the way in, you are select-
ing the lower part of the broadcast band.
When it is pulled all the way out, you are
selecting the higher end of the band.

In case the receiver does not work, first
check the wiring carefully to be sure that no
soldering mistakes were made. If a milliam-
meter is handy, insert the meter in series
with one lead of the battery and check the
circuit drain. The capsule radio pulls only
1 ma of current. Place the soldering iron tip
on the base of TR2 when the iron is plugged
in, and a 60-cycle hum should be heard. Go
to the base of TR1 and do the same thing. A
louder hum should be heard.

Check to see if the connection from the crys-
tal diode cathode is made to the base of TR1.
Most of these crystal diodes are marked
either with a line or a K at the cathode end.
Also, a loud click or scratchy noise should be
heard when the antenna lead is hooked to a
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metal object.

Final Assembly and Sealing. The radio is
now ready to be mounted in the plastic con-
tainer. Cut a piece of 34-in. plastic tubing
about 5 in. long. File the ends down smooth.
Slip the small chassis into the tube from the
ferrvite coil end. Let the coil stick out about
Y% in. and the female phono plug about V4 in.
Now wrap two layers of masking tape around
the coil end and let the tape stick up from
the plastic tube about % in.

The unit is now ready to be sealed with
fiber glass plastic which comes in two sep-
arate tubes. Mix a small amount at a time
on a piece of board. Take a knife blade or a
screw-driver blade and place the mixture
inside the masking tape. Push it down tight
so that a good solid bond is made. Do not
let the fiber glass get in the hole in the fe-
male phono plug or the antenna coil. When
the plastic sets and becomes hard, the com-
ponents will not pull apart. Do one end at a
time. Let the mixture set overnight or for at
least eight hours. Follow the directions for
correct method of mixing. They will be found
on the tube container.

There are several types of fiber glass plas-
tic available. They can be purchased at hard-
ware stores, boat supply stores, or radio
wholesale houses. After the plastic sets, pull
off the masking tape. If there are a few drips
or dents in it, run a small amount into the
crevices and let that set. Plastic fiber glass
does not need heating to harden. Both ends of
The Torpedo are sealed in the same way.

After the ends are sealed and formed, use
a file to smooth them. Round off the rough
corners. To make the plastic capsule look
like a professional job, place several rings
of masking tape around the container. Then
from a spray can apply the desired color of
paint. Remove the masking tape when dry,
and The Torpedo is ready for hard use.



Neon icker

Lamp

Here's a decorative night light
that doubles as a conversation
piece

HIS flickering neon lamp can be an assur-

ing nighttime companion in your child’s

bedroom, a gift for the man who has
everything, or a piece for milady’s dressing
table. It costs only a few dollars to build, re-
quires very little power, and will operate for
a few cents a year.

The novelty of this lamp is its flicker. As
rectifier D1 (see Fig. 2) converts ac line volt-
age into pulsating direct current, capacitor
C1 charges to a steady dc value approaching
peak voltage. This is the dc voltage required
for the operation of the neon glow lamp mul-
tivibrator, which consists of resistors R1 and
R2, capacitor C2, and neon lamps X1 and X2.

When dc voltage is applied to the glow lamp
multivibrator, one of the lamps fires the one
with the lowest starting potential. Since the
terminal of capacitor C2, which is connected
to the glowing lamp, has a lower potential
than the other capacitor terminal, the capaci-
tor will charge up until the voliage on its
terminal reaches the firing potential of the
non-conducting neon lamp. At that point, the
second lamp fires and the other lamp extin-
guishes. Now the process repeats itself with
C2 charging in the opposite direction, and
the operation is repetitive.

Construction Details. The housing for the
lamp, a miniature kerosene lamp, can be

D1

Young Jock contemplotes the flickering condlestick he
intends to jump over.

bought at five-and-dime stores or at variety
import stores. I obtained mine at an import
store for 47¢.

Punch a small hole in the bottom of lamp’s
fuel reservoir with an ice pick, and enlarge
it to about 3-in. with a taper reamer or by
using successively larger drills. Insert a rub-
ber grommet in this hole.

FPass the line cord through the grommet,
and bring it out through the filling hole at
the top of the reservoir. Strip the insulation
from the ends of the cord, and expose about
34-in. of bare copper wire.

Use the sequence of pictures in Fig. 3 to
guide you with the wiring. Keep the leads
of the capacitors and resistors as short as pos-
sible to minimize the possibility of short cir-
cuits, and be sure to use rosin core solder and
a clean, well-tinned iron.

Remove the wick from its holder by remov-
ing the wick screw. Then assemble the two
neon lamps and insert the insulated hookup
wires through the wick holder. Connect these
to the base circuit.

+
o H .
Rl R2
1 MEG c2 2.2 MEG
1nov .1 MFD
AC C1 IL
LINE .1 MFD n
X1 X2
NE-2 NE-2
- <
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Wiring and Construction Sequence.

Assemble the two neon lamps.

Connect lamps to base circuit.

Replace the chimney and
it's ready to flicker.

Put base circuit in reser-
voir and wick holder on
top.
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MATERIALS LIST—NEON FLICKER LAMP

Desiy. Description

C1,C2 -1 mfd, 200-volt metalized paper capacitors (Lafayette
3CG-804)

D1 selenium rectifier (Lafayette MS.887)

R1 1 mep. V,-watt carbon resistor

R2 2.2 meg, V,-watt carbon resistor

X1, X2 NE-2 neon lamps (GE)

Misc. ac line cord and plug, miniature kerosene lamp (avail-

able at variety stores)

The above parts, except for the kerosene lamp. can be
obtained from Lafayette Radio, 111 Jericho Turnpike,
Syosset, N. Y.

Plug the unit into ac line voltage to check
operation. If the circuit has been wired prop-
erly, the glow will shift from one lamp to the
other continuously. In order to alter the
speed of the flicker, you will have to change
the value of capacitor C2. By making C2
smaller, the lamp will flicker faster. Make
C2 larger, and the lamp will flicker slower.
After you have checked out the operation,
unplug the circuit. Then fasten the lamp leads
to the wick holder with Duco cement.

Insulate all exposed metal parts of the base
circuit with electrical tape, and cram the base
circuit into the lamp reservoir. Put two turns
of reverse twist in the lamp leads to the base,
and screw the wick holder on the reservoir
base.

Finally, adjust the lamp positions, put the
chimney in place, and you've completed the
job.—FrANK Woobs, JR.

Fire Extinguisher Chases Radio Bugs
¢ The chilling effect of a carbon dioxide fire
extinguisher will help you locate a defective
part in a radio circuit that plays erratically.
Often a set works fine for a few minutes after
you turn it on, and then suddenly misbe-

haves or goes dead. The trouble may be a
part that expands with heat after current has
been flowing through for a few moments.
Spray suspicious parts with CO, gas one at
a time. The intense cold will contract a de-
fective component so it can work normally.

You can also use Charg-A-Can Freon #12
with a suitable adapter (sold by refrigera-
tion supply houses). However do not use
carbon tetrachloride fire extinguishers since
the fumes are highly toxic.—T. A. BLANCHARD.



Thermistor
Thermometer

Conduct experiments in changing temper-
ature with a compact lab instrument you
can build for less than $10

By FORREST H. FRANTZ Sr.
TRANSDUCERS are devices that sense

energy in one form and convert it to

another form. The thermistor senses
changes in temperature and responds with
changes in resistance. The changes in resist-
ance can be converted to changes in electrical
current in a circuit.

The unit described in this article demon-
strates the operation of a thermistor; change
in temperature is indicated by a change in
electrical meter reading. It was originally
designed as a demonstration unit and a con-
versation piece, but some simple experiments
are described here, as well as a method of
calibration, which will suit it for use as a
laboratory thermometer.

The circuit is shown in Fig. 3. R3, the
thermistor, is one of the arms of a Wheatstone
bridge; R1 in parallel with R2 is another arm,
and R4 and R5 are the other arms. The 50-
microamp meter M is the bridge null and
small temperature change indicator.

The thermistor’s resistance is a function
of temperature. When temperature increases,
the thermistor resistance decreases, and vice

SCHEMATIC

RADIO-TV EXPERIMENTER

Energy changes are clearly indicatzd cm the meter.

versa. A bridge circuit with a sensitive meter
will detect smaller temperature changes than
a less sensitive one, as the change in resist-
ance for each degree of change in tempera-
ture is small.

Construction. Drill the metal case as shown
in the layout (Fig. 4). Saw the shaft of R1 to
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1/8" DIA.

n DRILLING DIMENSIONS

a length of 38 in. Mount the switch S1, the
potentiometer R1, the terminals T1 and T2,
and the meter M on the front panel of the
case (see Fig. 5A). T1 and T2 must be insu-
lated from the panel.

Mount the battery holder on the back panel
(see Fig. 5B). Wire the instrument with the
help of Figs. 3 and 5.

Use. Fasten the thermistor R3 in the ter-
minals T1 and T2. Turn the instrument on
and adjust R1 for mid-scale meter deflection.

Now, touch the thermistor: the meter read-
ing should increase. If the meter reading de-
creases, reverse the meter connections. In
other words, the meter deflection should be
in the direction of temperature change.

i

FRONT VIEW

The terminals T1 and T2 have been pro-
vided so the thermistor can be used for re-
mote temperature reading. Attach wire leads
of the required lengths for the desired appli-
cation.

One experimental demonstration is to show
the change in meter reading when the ther-
mometer is touched with the hand or an ice
cube; another is to place a drop of cigarette
lighter fluid on the thermistor, and note the
cooling effect as the fluid evaporates. If the
thermistor is placed at the focus of a para-
bolic reflector, the instrument may be used
as an infrared detector. The sensitivity is
limited, however.

If you care to calibrate the thermometer,

Interior view showing components and wiring.
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MATERIALS LIST—THERMISTOR THERMOMETER

Desig. Description
Rl 1K miniature potentiometer (Lafayette VC-32)
R2 2.7K, Yy-w. carbon resistor. 10%,
R3 400 ohm thermistor (VECO 23E3) or

500 ohm thermistor (Glennite 25TD2)
R4, RS 100 ohm, ! ,-w. carhon resistor, 10%
M 0-50 microamp. square meter (Lafayette TM-200)
Sl SPST toggle switch (Lafayette SW-21)
T1. T2 5.way hinding posts (Lafayette MS-566. kit of 10)
81 2 1.5-v. penlite cells connected in series (Eveready 915)
Misc. 2-cell battery holder (Lafayette MS-181)

2Y4 x 2% x 5” aluminum minihox (Premier MC-379)
miniature knob (Lafayette MS-185)
Parts for this project are available from Lafayette Radio, 111
Jericho Turnpike, Syosset, L. I., N. Y.

you can use it as an experimental quantita-
tive instrument.

Calibration. This requires calibration of
R1. With a triangular file, make a groove
in the edge of the knob. Fill the groove with
contrasting India ink to provide an index.
Prepare a paper scale with a 1-in. diameter
circle marked on it, and fasten it to the case
with Carter’s rubber cement.

Place the thermistor (equipped with ex-
tension leads connected to T1 and T2) in ice
water (Fig. 6). Adjust R1 for zero meter

Mount batteries on the back of the case.

CALIBRATION
THERMOMETER

. 5

THE RMISTOR

E THERMISTOR THERMOMETER BRIDGE

RADIO-TV EXPERIMENTER

reading, and place a calibration mark on the
paper scale and mark it 0 (for zero degrees
Centigrade).

Heat the water gradually, stirring constant-
ly, until the meter deflects full scale. Adjust
R1 for zero meter reading, note the calibra-
tion thermometer reading, and enter it be-
side the calibration mark for the new R1 set-
ting. Repeat this process up to boiling point
of the water, and Rl will be calibrated in
steps.

Reading the R1 setting plus the interpolated
value of the meter reading to the next higher
R1 calibration will give you the temperature.
The precision of the instrument will approach
that of the calibration thermometer used.

Earphone Volume Reducer

e To reduce the volume of an earphone of
the “earplug” type when using the phone in
conjunction with a set that has insufficient
volume reduction at its lowest setting (this
happens often near stations) slip a soft rub-
ber grommet over the phone. This keeps it
from 1itting into your ear so far, yet still
allows it to fit firmly. The lengthened distance
between phone diaphragm and ear drum low-
ers the volume several db’'s.—Jonn A. Com-
STOCK.

“Clara, you've been shopping again!”
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C-B Walkie Talkie

A super het transceiver with exact crystal
control for both receive and transmit chan-
nels on the 27-mg citizens band. Using four
transistors and a diode, we feed 80 milliwatts
of power to the 10-section telescoping an-
tenna.

No license is required and the unit can be
operated by anybody. The range is one mile
under normal conditions, increased when con-
ditions are optimum, such as over water. The
finger tip push to talk switch provides high
speed break-in operation. Comes complete
with blue and black metal case with leather
carrying case, crystals, and six penlight cells.
Priced at $19.95 each or two for $38.95 from
Lafayette Radio Electronics Corp., Dept. RTE,
111 Jericho Turnpike, Syosset, N. Y.

Tube Tester Kit

Called the Grid Circuit Analyser Tube
Tester, this kit will test 10- and 9-pin minia-
tures, 12-pin compactrons, 7- and 5-pin nu-
vistors, 9-pin novals, novars, octals and loe-
tals, plus many industrial and European
types. It checks for inter element shorts,
cathode emission at optimum pre-selected
plate loads, gas content and grid emission, as
well as picture tubes by means of cathode
emission. The new kit sells for $49.95 or
wired and tested, for $67.95. Paco Electronics,
Dept. RTE, 70-31 84th St., Glendale 27, N. Y.
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Tiny Transceiver

Designed for use by missile refueling
teams, fire fighting crews or warehouse oper-
ations, this unit provides hands-free com-
munications for people working in noisy or
hazardous areas.

The radio consists of a single package, no
larger than a package of cigarettes. It con-
tains a crystal controlled transmitter and a
receiver, powered by two rechargeable bat-
teries. The unit is attached to the user by a
clip, light belt or nylon cord. A voice operated
switch turns the unit to transmit only when
the user talks. It operates in the 25-50-mg
range. ITT Kellogg, Dept. RTE, 320 Park
Ave., New York 22, N. Y.
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15-In. Speaker

This three-way hi-fi speaker features a 5 1b.
ceramic magnet. It is custom built in England.
The three elements are axially mounted and
the woofer section is vacuum constructed. It
is plastic terminated with free edge cone sus-
pensicn to eliminate standing waves and sur-
round resonances. The woofer cone resonance
is 25 cycles.

The overall frequency response is 20 to
20,000 cps with a power capacity of 50 watts.
The impedance is 16 ohms. $64.50 from
Lafaystte Radio Electronics Corp,, Dept. RTE,
111 Jericho Turnpike, Syosset, N. Y.

Amateur Receiver

The frequencies from 550 kilocycles to 30
megacycles are covered in four bands by this
new communications receiver. Front panel
controls consist of on/off volume, main tuning,
band selector and phone-CW switch. A front
panel headphone jack permits quiet listening.
Plugging in the low impedance phones auto-
matically disconnects the built-in 4-in. speak-
er. The unit uses three tubes and a silicon
diode for five-tube performance. The slide
rule dial and wrinkle finish cabinet make for
a professional appearing receiver. Operates on
105-125 volts, 50/60 cycles. $39.95. Lafayette
Radio Electronics Corp., Dept. RTE, 111 Jeri-
cho Turnpike, Syosset, N. Y.

RADIO-TV EXPERIMENTER

Sound Spectrometer

This acoustical device helps isolate sounds
and their levels. It not only tells you how loud
sounds are, measured in decibels, but also in
what frequency range they fall. The new
model has been modified to meet ASA speci-
fications which require a low frequency cut-
off at 45 cycles. It was originally designed
with conventional octave bands, the first band
having a cut-off sharply at 37.5 cycles.

The unit is finding great acceptance in in-
dustry because of its convenient weight, size
and simplicity of operation. Industrial Acous-
tics Co., Dept. RTE, 341 Jackson Ave., New
York 54, N. Y.
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Stereo Amplifier

A headphone output on the front panel of
this new amplifier permits constant monitor-
ing of all program sources. A tape monitor
switch and special inputs and outputs are in-
cluded for the tape recording enthusiast. A
derived third channel output is provided to
drive a power amplifier for extension speak-
ers.

Amplifier provides 15 watts per channel,
hum and noise are 70 db down. Intermodula-
tion distortion is 0.5¢, harmonic distortion is
0.89%. Unit measures 15% wide, 5% high, 131,
deep. Accessory case available in walnut,
mahogany or leatherette covered metal. Mod-
el 200 stereo amplifier is available from H. H.
Scott, Inc., Dept. RTE, 111 Powder Mill Rd.,
Maynard, Mass.

LOOKING OVER RIAVA::TeYo]1]eh i3

Page-Reply And Music

In addition to providing music as a back-
ground for employees, this unit also permits
selective paging and reply facilities. The
music can be programmed to start and stop
at the time sequences chosen by the user.
Music sources are available either from tapes
or FM tuners.

An additional feature of the system is a
tone generator which signals various incre-
ments in the working day, such as coffee
breaks and lunch periods. Fisher Berkeley
Corp., Dept. RTE, 1475 Powell St., Emeryville
8, Calif.

Pegboard Kit

The secret of this kit is the peg itself which
may be inserted wherever two leads are to be
connected. When a project is in development,
the leads are inserted between the brass peg
and the flexible sleeve surrounding it. Also
the design becomes more firm, temporary con-
nections are replaced by soldering the leads to
the brass tips. Virtually no components are
lost as no soldering is done until the design
is well organized.

The kits are ideally suited to classroom
instruction, as well as electronic development
laboratories. The kits are available in three
standard sizes, 5x8, 8l%x11, and 11x14 in.
Accessories include buss strips and anchor
inserts for holding sockets and bulky com-
ponents. Priced from $2.50 to $9. Laguna Labs,
Dept. RTE, 2319 S. Coast Blvd, Laguna
Beach, Calif.
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No inventory—no investment on your part
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Your Best

Newsstand =

A Successfy)

Small Business

Investment | Opportupities

ond S

L.

3 . Yecessful
Proven money-making enterprises are fea- “! Small Business

tured in this volume of INCOME OPPOR- |Rijch g z
TUNITIES. Advantages, responsibilities and Wiy rr"d"’"“ﬂ
rewards of working with a franchise are |Smart Selling by Mail Order

compared to the responsibilities of "going it
alone.,” You can get first-hand information
through the success stories that show the
growth of ideas that have resulted in high
profit ventures by handling an exclusive line
yourself or having others work for you on a
full- or part-time basis. This volume is really
an investment because it will show you where
solid profits can be obtained. Buy it now and
read about the high returns available in:

Marketing Food Specialties

Tooling Up for Rental Profiys
Trading Workshop Ideas for Cash &

Dozens of Tesped W %
. I ays to B
Earnings with o Small lnvesf;:sa’t A

LT Ui AR

® Electrical Repairs ® Tool Rental

® Auto Seat Covering e Odd-Jobbing

® Lapidary Retailing ® Marketing Food Specialties
® Writing for Trade Magazines @ Position Placing for Profit
® Travel Agenting ® Selling by Mail-Order

| SCIENCE AND MECHANICS MAGAZINE

I Handbook Division, 505 Park Avenue

1 New York 22, New York

Pick up your copy of this
informative investment

|

|

|

|
| Enclosed is $1 to include postage and handling for Income Opportunities : guide and the other how-
#622. Please allow four weeks for delivery. For special handling, including
| first class mail delivery, add 50c to your order. : to SCIENCE AND ME-
|

CHANICS handbooks
that are now at your

|

|

| (PLEASE PRINT) | newsstand, or send $1

| |  and the coupon at left to

l £X1:I70536 0.0 0 0 000 00000 0000 00000000 000000 0000 00O 00 0T A00D 000000 : have it delivered to you.
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ON SALE NOW! 7o siands

#622 Income Opportunities

' |
; | Dozens of successful ways to be your own boss on a full-time basis or to conduct I

I"cume Ml | & small business profitably on a part-time arrangement. This money-making guide I
ol reveals how many franchise operations work and the opfportunities available in I
Uppurrunltles business ventures that require little capital investment. These articles explain how |
Bk 4 BT | to get started in business and how to keep it operating on a profitable basis. |
_— You'll read about what is required to make money in such business opportunities |
as: |
|

|

|

|

|

® Position Placing for Profit Writing f;r Trade Magatines

Merketmg Food Spaciaihes
Iunhlyhlndruln
| Trading Werkshep tdoss for Couk

°
® Selling by Mailorder ® Lapidary Retailing
® Travel Agenting ® Odd-Jobbing
® Auto Seat Covering ]
® Electrical Repairs ]

Marketing Food Specialties
Tool Rental
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#621 Car Repair Handbook "B 14 eyt e 53

A must guide for every weekend mechanic who wants to keep his car
in like-new condition and in peak running order. You’ll find many appli-
cations for the more than 20 servicing articles that give complete how-to
instructions so you can use tools you already own. These articles are
fully illustrated with photographs and drawings to make servicing that
much easier. A partial listing of the contents includes:

e Save Your Upholstery

o Installing a Throttle Control
e How to Get More MPG

e Fire Up Your Heater

e Beat Winter No-Start

26 Emergency Roadside Repairs
Take the Tap Out of Tappets Bty = Top Trodoe
Longer Life for Tires

Rust Stopping Tips l‘:él';l‘.l;l";;l‘;
What’s Wrong with Imports

#623 Gun Handbook

A fact-fliled reference for targeteer, hunter and collector. Fully-illus-
trated volume provides you with money-saving ideas on loading your
own ammo, tips on gun care and customizing. Handgun enthusiasts—
both beginner and advanced—will find advice from champions and top
coaches very beneficial, Rifie and shotgun buffs are briefed on latest
developments in their areas and will be interestad in a new weapon
that fires four different sizes of ammunition. Buy it and read about:

3 ——e

o New Loads Make News ® Variable Power Scopes
o Knock-Down: Fact or Fiction? e Artistry in Metal
PSR 45 TR T e How to be a Handgunner e Sighting-In Your Rifle
S e Build a Clay Pigeon Catapult e All Around Gun
8 00 0 v S it st S ety e Kitchen.-Table Handloading o New Light on Old Kentuckys
Pick up your copies of these |~ —— —— P

SCIENCE AND MECHANICS MAGAZINE
Handbook Division, 505 Park Avenue, New York 22, New York

Enclosed is §........ to include postage and handling for the do-
it-yourself volumes circled below, at §1 each. Please allow four
weeks for delivery. For special handling, including first class
mail delivery, add 0¢ per item ordered.

#620 #621 #6022

comprehensive volumes at
your newsstand or send $1 to
include postage and handling
for each guide ordered to:

|
|
|
|
|
SCIENCE AND MECHANICS |
|
|
|
!

NAME
HANDBOOK DIVISION TPLEAST PRINT)
505 PARK AVENUE ADDRESS
NEW YORK 22, NEW YORK CITY ZONE STATE
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Build Yourself
A One-Man
Modern Biplane

Completely modern in design
but based on the traditional
one-man flying machine of yes-
teryear is the EAA sport bi-
plane that is adaptable to home
construction, easy to maintain,
and costs under $1600 (with o
used engine). She is capable of
carrying a 230-Ib. pilot at a rate
of climb of 400 ft./min. to a
ceiling of 7000 ft. With an 85
hp Continental engine up front
her top speed was about 130,

r
and cruising speed around 110. | (S§a'fEtNPCr'En:ng‘MEoanANICS' :
. . . i ivision,
e e e 175 1 505 Park Avenue, New York 22, N. Y. "
Positi d hod . § Enclosed is $10.00 for complete plans of the EAA Biplane that include full
Ositivelresponselan orthodox building instructions. To avoid possible loss of coin or currency in mails, .
spinning behavior are the final B remit by check or money order (no C.0.D.’s or stamps). Please allow four
traits that mark her as an ideal i :éedekssocfore:icai:ié/;rsgr;:rre;pecial handling, including first class mail delivery, [ ]
one-man build-it-yourself flying 1\ = ' [ ]
: AMIE . vttt et eet ettt ©0000000000000000
machine. 1 (PLEASE PRINT) 1
Craft Print Ne. 334, com- PN s ]
prisingg ;",‘l't',’ Tg o i ::f‘;eekz. oo .s.' X 60000 . O S "
ings and full building in- y, Zone, State. ... ... .ot iiiiiriiiiiireietartaettuaans eeeesenes
structions are available $| i Add 109 for Canadian and Foreign orders. 1
ot: L-------------------_-----‘

If You've Enjoyed SOLUTIONS

LOOKING

Through This
SCIENCE and MECHANICS
Handbook

?a.u should subscribe to

SCIENCE and
MECHANICS

New Subscribers: Use This
Money-Saving Coupon

Electronic Numbergram, page 85

SCIENCE and MECHANICS
505 PARK AVENUE, NEW YORK 22, N. Y.

Please enter my subscription to

SCIENCE and MECHANICS
[J 10 issues for $2.98
[0 Payment Enclosed

|

|

|

[3 By enclosing paym'.n' :
you may double this

offer and receiva |

|

|

|

|

0O Bill me 20 issues for $5.96
Name.
(PLEASE PRINT)
Address S=tma s e
City. Zone. State.
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WHITE'S RADIO LOG

An up-to-date broadcasting directory
AM, FM, TV and Short Wave Stations
Vol. 40 No. 1

Every effort has been made to ensure accuracy of the informatior listed in this publication,
but absolute accuracy is not guorantesd and, of course, oniy information available up to
press-time could be included. Copyright 1963 by Science and Mechanics Publishing Co., a subsidiary of Davis Publica-
tions, Inc., 450 East Ohio St., Chicago 11, Il.

QUICK REFERENCE INDEX

U.S. and Canadian AM Stations U.S. FM Stations by States................ 187
by Frequency........................ 159 y.S, FM Stations by Call Letters. ..........190
U.S. and Canadian AM Stations Canadian FM Stations by Location.........192
by Location..............oeetttttttt 168 capadian FM Stafions by Call Letters......193
U.S. AM Stations by Call Letters. ..........177 y.s, Television Stations.........0vuee....193
Canadian AM Stations by Call Letters...... 186 Canadian Television Stations.............194

Mexican and Cuban AM Stations..........186 World-Wide Short-Wave Stations...........195
Canadian Short-Wave~~Domestic and International....... 196
U. S. and Canadian AM Stations by Frequency

U.S. stations listed alphabetically by states within groups, Canadian stations precede U.S.
Abbreviations: Ke., frequency in kilocycles; W.P., watt pawer; d—operates daytime anly. Wave length is given in meters

Ke. Wave Length W.P. | Ke. Wave Length W.P. | Ke. Wave Length w.P. | Ke. Wave Length W.P.
540—555.5 WQTE Monroe, Mich. 500d | WLES Lawrenceville, Va. 500d | CJAT Trail, B.C. 1000
° | WEBC Duluth, Minn. 5000 | WCHS Charleston, W.Va, 5000| CKKL Thompson, Man, 1000
CBT Grand Falls, N.F. 10000 | KWTO Springfield, Me, 5000 | WKTY LaCrosse, Wis, 5000 | CKTB St. Catharines, Ont. 10000
CBK Regina, Sask. 50000 | KMON Great Falls, Mont, 5000 WSGN Birmingham, Ala. 5000
KVIP_ Redding, Caiif. WGAI Elizabeth City, N.¢. 1000| 590—508.2 KFAR Fairbanks, Alaska 5000
KFMB San Diego, Calif. WFIL Philadelphia, Pa. 5000 | CGFAR FlinFion, Man. 1000 | KAVL Lancaster. Calif. 1000
w WIS Columbia, S.C. 5000 | CKRS Jonuuioro' Que. 1000 | KFRC San Francisco, Calif, 5000
| WHBQ Memphis, Tenn, 5000 | voCM St fohns, N.F. 10000 | WCKR Miami, Fla. 5000
WDAK Columbus, Ga, 5000 | KFOM Beaumont, Tex, 5000 | KHAR Anchorage, Alaska 5000 | WDEB Pensacola, Fla, 500d
KBRV Soda Springs, 1daho  500d | KPQ Wenatches, Wash, 5000 | WRAG Carrollton, Ala. 1000d | WCEH Hawkinsville, Ga, 500d
KWMT Ft, Dodge, lowa  5000d | WILS Beekley, W.Va. 5000 | KBMS Mot Sorings, Ark. 5000d | WRJS Russellville, Ky, 500d
WDMV Pocomoke City, Md.  500d KFXM San Bornardino. Cal. 1000| KDAL Duluth, Minn, 5000
WBIC Islip, N.Y. 250d [ 570~-526.0 KTHO Tahos Valley, Calif. 1000d | WDAF Kansas City, Mo. 5000
WETC Wendell-Zebulon, N,C. 250d KCS} Pueblo, Colo. 1000 | KOIM Havre, Meat. 1000
WARD Canonsburg, Pa, 250d | CKEK Cranbrook, B.C. 1000 | wDLP Panama City, Fla. 1000| WGIR Manchester, N.H. 5000
WYNN Florenes, S.C. 250d | CKCQ Quesnel, B.C. 1000 | WPLO Affants: Gao' " 5000| KGGM Albuquergue, N.Mex. 5000
WODXN Clarksville, Tenn,  1000d | CFCB Corner Brook, N F.  1000| xGMB Monolulu, Hawaii 5000 | WAYS Charlotte, N.C. 5000
WRIC Richlands, Va, 1000d | CJEM Edmundston, N.3. 5000 2 WTVN Columbus, Chio 5000
KID Idaho Falls, Idaho 5000 s
CFW Y.T. 1000 | wBBY Waood River. NI 300d | WIP_Philadelphia, Pa. 5000
550—545.1 WAA b 5000 | wy K Lexington 'Ky " 5000 | KILT Houston, Tex. 5000
. KCNO Alturas, Calif, 5000 | wEEI Boston Mass. 3000 | KVNU Logan, Utah 5000
CFNB Frederlcton, N.B.  50000| KLAC Los Angeles, Calif, 5000 | wKZ0 Kalamazoo, Mich. 5000 | WSLS Roanoke. Va, 5000
CFBR Sudbury, Ont, 1000d | WGMS Washington, D.C. = 5000 | KGLE Glendive, Mont 500d | WHPL Winehester, Va. 5004
%l.l(%‘lé ‘IP'h:u R(I}von. QuBo.c 10000 wﬁ% Waycronhs. .‘il. 5000 | wow R ‘ 5000 | KEPR Kennewick, Wash, 5000
rince George, B.C, 250 Paducah, Ky. 1000
KENI Anchorage, Alaska 5000 | WVMI Biloxi, Miss. 1000d wg‘%: C,'....,{' ,'fg 3'5’333 620—483.6
KOY Phoenix, Ariz, 5000 | KGRT Las Cruces, N.Msx, 5000d | KUGN Eugene, Ofeg 5000 [ cFCL Timmins, Ont 1000
KAFY Bakersfield, Calif, 1000 | WMCA New York, N.Y, 5000 | WARM Seranten, Pa. 5000 | & mmins, Ont. 0
KRAL Craig, Colo, 1000 | WSYR Syracuse, N.Y, 5000 | wMBS Union-own, Pa. 1000 | GXCK Regina, Sask. 5000
WAYR Orange Park, Fla. 1000d | WWNC Asheville. N.C. 5000 | KTBC Austin. Tex. 5000 | KTAR Phoenix, Ariz. 5000
WGGA Galnesville, Ga. 5000 | WLLE Ralelgh, N.C. 300d | KSUB Cedar City, Utah 1000 | KW 3B hanford. Callt. 1000
KMV Wailuku, Hawaii 1000 | W KBN Youngstown, Ohlo 5000 | WLVA Lynchburg, Va 1000 | KawSD Mt Shasta, Callf. 1000d
kP Concordia it soina | WHRX im0k’ 5000 | KRQ Spukane, Witk 3000| WRU S Batrsbury. Fis. Sans
olumbus os, 1000 A allas, Tex. 5000 { " ‘
KSD St. Louis. Mo. 5000 | WBAP Ft. Worth. Tex, 5000 (600—499.7 gL Granas ot Loogd
KOPR Butte, Mont 1000| KLUB Sait Lake Gity, Utah 5000 _, e || PR S 1000
WGR Buffalo, N.Y. 5000 | KVI Seattls, Wash. 5000 GFGS Montreal, ﬂue.t WTMS >iou|x ﬁlty.xlov: loog
WDBM Statesville, N.C.  500d [ WMAM Marinette, Wis, 5000 [ GFCH North Bay, Ont. 10000 T Louisville, Ky, 500
KFYR Bismarek, N.Dak. 5000 CFQC Saskatoen, Sask, 5000 | WLBZ Bangor, Malne 5000
WKRC Cinclnnati, Ohio 5000 | 580—516.9 CJOR Vancouver, B.C, 10000 | WIDX lackson, Miss, 5000
KOAC Corvallis, Oreg. 5000 : CKCL Truro, N.S. 1000 | WVNJI Newark, N.J 5000
WHLM Bloomsburg, ;l. 1000 | CIFX Antigonish, N.S, 5000 | WIRB Enterprise, Ala, 1000 | WHEN Syracuse. N.Y, 5000
WPAB Ponce. P.R. 5000 [ CFRA Ottawa, Ont. 50000| KCLS Flagstafl, Ariz, 5000 ( WONC Durham, N.C. 5000
WXTR Pawtucket, R.I, 1000 | CKEY Toronto, Ont. 5000 | KVCV Redding, Calif. 1000 \.I(IGW Portland, Ore 5000
KCRS Midland, Tex. 5000 | CKPR Ft. Willlam, Ont 5000 | KOGO San Dlego, Calif, 5000 HIB Greensburg, Pa, 1000
KTSA San Antonio, Tex, 5000 | CKUA Edmonton, Alta, 10000d | KZIX Ft. Collins, Colo. 1000d | WCAY Cayce, S.C. 500d
WDEV Waterbury, Vt CKY Winnipeg. Man, 50000 | WICC Bridgepert, Conn. 5000 | WATE Knoxville, Tenn, 5000
WSVA Harrisonburg, Va. 5000 | WABT Tuskeges, Ala, 500d | WPDQ lacksonville, Fla. ~ 5000| KWET Wichita Falls, Tex. 5000
KARI Blaine, Wash, 500d | KTAN Tucson, Ariz, 5000 | WMT Cedar Rapids, lowa 5000 CANX Burlington, Vt. 5000
WSAU Wausau, Wis. 5000 | KMJ Fresno, Calif. 5000 | WWOM Now Orleans, La. 1000d | WWNR Beckley, W.Va, 1000
KUBC Montrose, Colo. 5000 \xsi‘lo' %arlitlinu. Mu“r‘n; 5%%%3 WTMI Milwaukee, Wis, 5000
WDBO Orlando, Fla, altimore, -
St dowun Cresk 0.c, tovo| MEAS At gr 38| WASE s i iaig| 630--475.9
awso reek, B.C, K ampa, ldaho " g
CHCN Marystown, Nfd.. Gan. Ikw | WILL Urbanar Hl. 5000d | KXGEZ Kalispell, Mont. 2000 | CF OO, O e ot 1000
CJKL Kirkiand Lake, Ont. 5000 | KSAC Manhattan, Kans, 5000 WCVP Murphy, N.C. 1000d | SLT Sherbraoke, Qus, 5000
CFOS Owen Sound, Ont, 5000 | WIBW Topeka, Kans, 5000 | WSS Winston-Salem. N.C. 5000 pomy opibiotetown, P.E.I. 5000
CKCN Seven Iles, Que. 5000 KALB Alexandria. La. 5000 | KSIB Jamestown, N.D. 3000 | & er Smith Falls, Ont. 1000
WOOF Dothan, Ala. 5000d | WTAG Worcester, Mass, 5000 W FRM Coudersport, Pa.  1000d ) 23rn Suion oo ™ man, 5000
KYUM Yuma, Ariz, 1000 | WELO Tupelo, Miss, 1000 | WAEL Mayagurz, P.R. 1000( 20V Kelowna, B.C. 1000
KSFO San Fran., Callf, 5000 | KANA Anaconda, Mont. 1000 | W REC Memphis, Tenn. 5000 B lSr Peace River, Alta, 1000
KLZ Denver, Colo 5000 | WAGR Lumberton, N.C. 500 | KROD EI Paso, Tex. 3000 | s\ Albertyille, Ala, ~  1000d
WQAM Miaml, F 5000 | KWIN Ashland, Oreg. 1000 | KERB Kermit, Tex, 1000d | MAN T B dmonton, ~ Alta, 10000
WANDRCH o I 3000 | WHP Harrisburs. Pa. 5000 | KTBB Tyler, Tox. 1000 ( EFI5R Thomasvilie. Als. 10004
esboro, Ky. Q San_Juan, P.R. 5000 —4 ska
WGAN Portland. Malae 5000 | KOBM. Hot 'Sorings, $.0ek, s00d |810—491.5 (3009 s, (LD [ezD
WFRB Frostburg, Md, 1000d | WRKH Rockwood, Tenn. 1000d | CHML Mont Laurier, Que. 1000
WHYN Sprinpfield, Mass, 1000| KDAV Lubbock, Tex. 500d [ CHNC New Carlisle. Que, 5000 | WHITE'S RADIO LOG 159
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Ke. Wave Length

KVMA Magnolia, Ark.
K100 Monterey, Calif.
KHOW Oenver, Colo,
MAL Washington, D.C,
SAV Savannah, Ga.
EG Toccoa, Ga.
Boise, idaho
Lexington, Ky.
1B Thibodaux, La.
MS lronvlood Mich,
wB So. Paul
K St Loul:. Mo.
w Belgrads. Mont.
Reno, Nev,
A Lovington, N.Mex.
C Hickory. N.C.
FD Wilmingten, N.C,
RO Coquille, Orep,
JL Scranton, Pa.
N San Juan, P.R.
0 Providence, R.I.
GFX Pierrs, S,Dak.
MAC San Antonio Tex
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KZUN Opportunity, Wash.
640—468.5

CBN St. John's, N.F,
KF1 Los Anum. Calif.
WOl Ames, lowa

WHLO Akron, Ohio
WNAD Norman, Okia.

650—461.3

KORL Honolulu, Hawall
WSM Nashville, Tenn,
KIKK Pasadena, Texas

660—454.3

KMEO Omaha, Nebr,
WNBC New York, N.Y.

WESC Greenville, 8,C,

KSKY Oallas, Tex.

670—447.5
WMAQ Chicago, 1II,

680—440.9

CHFA Edmonton, Alta,
HLO St. Thomas, Ont,
0B Winnipeg, Man.

GB Timmins, Ont.

San Fran., Calif.
St, Petersburg, Fla,
Corbin, Ky.

M Baltimore, Md.

C Boston, Mass.

C Escanaba, Mich,

Q St. Joseph, Mo.

R Binghamton, N.Y,
M Rochester, N.Y,

F Raleigh, N.C.

R Butler, P.

A San Juan, P.Rico,
S Memphis, Tenn.
ENs San Antonio, Tex.
KOMW Omak. Wash.
WCAW Charleston, W.Va,

690—434.5

CBU Vancouver, B.C.
CBF Montreal, Que.
WVOK Birmingham, Ala,
VNA Fiagstaff, Ariz.
VT Tueson, Ariz.

BA Benton, Ark.

Pl _Pusbio, Colo.

DS Ansonia, Conn,

€ Jacksonville, Fla,
Honolulu, Hawaii
| Blackfoot, (daho

F Coffeyville, Kans.
X New Orleans, La,
R Mlnnennolll. Minn.
L St. Louis, M

R Terryto:m. Nebr.
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S.Dak.

KZEY Tyler, Tox.
WCYB Bristol, Va.
WNNT Warsaw, Va,
WELD Fisher, W.Va,

700—428.3
WLW Cincinnatl,
710—422.3

CJSP_ Leamington, Ont.
CF RG Gravelbourg, Sask.
CXVM Ville Mnrle. Que.
WKRG Mobile, Ala.
MPC Los Annelu Calif,
BTR Denver, Colo.

GBS
ROM Ro

EEL Shreveport, La.
HB Kansas City. Mo.
OR New York. N.Y.

Ohio

Miami, Fla.
‘Ga.

zEExx

£E

w.P,
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WHITE'S RADIO LOG

Ke. Wave Length W.P. | Ke. Wave Length W.P.|Ke. Wave Length w.p,
1000d | DZRH Manils, P,I. 10000 | KOAN Eureka, Calif. 5000d | KFUOQ St. Louis, Mo, 5000
1000 | WKIB Mayapuez, P.Rico 1000| KABC Los Angeles, Calif. 5000| WKIX Raleigh, N.C. umo%
5000 | WTPR Paris, Tenn. 250d {| WLBE Leesburg, Fla. 5000 | Wiw CImllnd Ohio 10000
5000 KGNC Amarillo, Tex. 10000 | WFUN Miami Beach, Fla, WIAC Johmtovm. Pa, 250
5000 | KURV Edinburg, Tex, 2501 WPFA Pensacola, Fla, 1000d | WEEU Reading, Pa, 1000
500d | KIRO Seattle, Wash, 50000  WQX ) Atlanta, Ga. 5000 | WABA Aguadilia, P.R. 500
m WDSM Superior, Wis. 5000 Y(IESRTABCTN.I&: 1000d \'ﬁ(lll_lkg TNorfolk. Va. 5000
oise, Idaho 1000d A asoma, Wash,
500d| 720—416.4 WRMS Beardstown, Il 500d 1000
1000 | wan chi KXXX Colby, Kans, s000d ( 860—348.6
eago, I, 50000
5000 WAKY Louisville, Ky. 5000 | CHAK Inuvik, N.W,T, 1000
|05333 730—410.7 WRUM Rumford, Me. 1000d | ¢BC Toronts. Ont. 00
CINR Blind RI ont 1000 WSGW Saginaw, Mich, WHRT Hartselle, Ala, 2504
3000 [Gi'hG Mantrealh, Guec" 50000 | Rais ateer Mant 15000 | WAMI 0pp, Ala 19004
b N ngs, Mont. nix, A
1000d| CKDM Dauphin, Man. 10000 | WW N Watertown, N.v. 1000 [pE] P, LS 1 000d
5320 |Gk, iy Vot .. ot s wellli Tt W W A o
3 . omasviile . 1000d " Y
3000 | KEUD w. Mommhin Ark 2904 | K0 Fargo, N.O 5000 | 4 OO MR emtucic Conn.  'So0y
. phis, Ari K Albany., Ore 1000 y .
5000 | WKTG Thomasville, Ga.  1000d { WAEB Allentown, 'P._ 50 aﬁf&%z:{‘:‘;‘f; Fla, toood
250| KLOE Goodland, Kans. 1000d | wPIC Sharen, Pa, 1000d | wERD Atlanta, Ga 1000
0| WFMW Madisonvilie, Ky WEAN Providenes, R.I. 5000 | wpMG Dougias, Ga. 5000d
M aIClevel Ky. " 1000d WWBD Bamberg. 8.C. m. 1oood | wmRI Marlon, ind, 250d
. ohnson . Tenn, 00d 3 M
500d %ﬁ.“sc&’!{:"&".. La. 2500 | WG Momshis, Tenn."" 5000 Nl eatine s 2500
ouston. Tex. s ’
WACE Chicopee, Mass, 5000d | KFYO Lubboek, Te 5000 wigg ';‘"‘;“;’k"“hﬁy' 500d
10000 | KWRE Warrenton, Mo,  1000d | KUTA Bianding, Utah 1000d | WAXE Gt""B‘ > 0d
50000 KWOA Worthington, Minn. 1000d  WSIG Mount Jacksen. Va, 1000d | WEBS Gl Barrington. Mass. 250d
KURL Biliings, Mont. 00d [ WTAR Norfolk, Va. 5000 | Wt F" "‘,m on. 10004
$000| KMGM Albuaueraue, N. Mex. 1000d | KGMI Bellingham, Wash. 5000 T et M. 300d
1000d | WDOS Oneonta, N.Y. 1000d | KNEW Spokane, Wash. WEMO Fairmont. N.G ' 304
\vvlwg g;l:isboro. N.C. Immm WEAQ Eau Claire, Wis. 5000 W oM o, Oree ,ggg‘;
WARAS b Uk 1o 1000 |800—374.8 WAMO Pittsburgh. Pa,  1000d
8 np Green, Ohlo d
10000 | ' BOY Medford, Ore 1000d WTEL Philadelphia, Pa. 250d
50000 | whAK N L 004 | CHAB Mooss Jaw, Sask. 10000 | wiBG Laurens, S.C 1000d
250d] [P NAKEN s btheokeJtac 1000d | CKOK Penticton, B.C. 10000 [ WiVK Knoxville, Tenn.  1000d
T Pittsburgh, Pa, 5000d | CFOB Ft. Frances, Ont. 1000 | wMTS Murfreesboro, Tenn. 250d
WPAL Charieston, S.C.  1000d | GJLX Ft. William, Ont. 5000 | KFST Ft. Stockton, Tex, ~ 250d
s00d | ek bonoe: Jenn: 1000d | ciBa Betlovilie, Ont, 1000| KPAN Hereford, Tox, ~  250d
0000 a CN Grnnd Prairie, Tex. 500d| CKLW Windsor, Ont, 50000 KSFA Nacogdoches, Tex 1000d
100000 | SN Qyden. Utah 1000d | CHRC Quebee, Que, 10000| KONO 8an Antonio, Tex. 5000
1000 | WMNA Gretns: va.' ™ T000d A D Ratreal Ndues 10000 | KWHO Salt Lake City. *
g . Johns, N.F, )
KULE Enhrntr. Wash, 1000d | wHQS Deeatur. Ala. 1000d | wevA Emporla, Va Utah :%gg
50000 WXMT Merrill, Wis. loood \.zimgvj Montloxlfry‘ Ala.  1000d | woAY Qak Hiil, W.Va 10000d
uneau, Alaska 0. Wis.
740—405.2 bR N PR AL 2900 | wFox Milwaukes. Wis. 250d
CBXA Edmonton, Alta, 50000 KVOM Morrilton, Ark, 250d | 870——344.6
5000d | CBL Toronto, Ont. 50000 | KUZZ Bakersfield, Calif, 250d
1000| WBAM Montgomery, Ala, 50000d | KOAD Weed, Callf. 1000d | KIEV Glendale. Calif. 250d
10000 | KUEQ Phoenix, Ariz. 1000d | KBRN Brighton, Colo. 300d | KAIM Kaimuki, Hawall 5000
10000 | KBIG Avalon, Calif, 10000d | WLAD Danbury, Conn, 250d | WWL New Orleans, La, 50000
0000 | KCBS San Francisco, Calif, 50000 | WSUZ Palatka, Fla. 1000d | WKAR E. Lansing, Mich.  5000d
1000d | KSSS_Colo, Springs, Colo, 1000 | WIAT Swalnsboro, Ga. 1000d | WHCU Ithaea, N.Y, 1000d
1000 | KVFC Cortez, Colo. 0d | KXIC lowa City, lowa 1000d | WGTL Kannapolis, N.C.  1000d
1 WKIS Orlando, Fla. 5000 | WBO K New Orleans, La.  1000d | WHOA 8an Juan, P.R. 5000
KYME Boise, Idaho 500d | WCCM Lawrence, Mass. 1000d | KJIM Ft, Worth, Tex, 250
10000 | WVLN Olney, 111, 250d | KREI Farmington, Mo, 1000d | WFLO Farmville, Va, 1000d
5000| KBOE Oskaloosa, lowa 250d | KDBM Dillon, Mont 1o00d 880——340.7
1000 | WNOP Newport, Ky. 1000d [ WKDN Camden, N.J, 1000d =AUk
250d | WTAOQ Cambridge, Mass,  250d [ KJEM Okla City, Okla. 250d [ wCBS New York, N.Y, 30000
10 KPBM Carisbad. N.Mex, 1000d | KPDQ Portland, Qreg, 1000d | WRRZ Clinton, N.C. 1000d
250d | WGSM Huntington, N.Y, 1000d | WCHA Chambersburg, Pa. 1000d | WRFD Worthington, Ohic  5000d
10000} WMBL Morehead City. N.C. 1000d | wDSC Dillon, S.C. 1000d
O ey N e | WEAR L . 1o | e ot
uisa, a. Woo! Vl ﬂf. enn,
ol VCH SR ey | KOB8 DARMLTER, 28 VAR WS e, i
a| al % co righam , Utal " Okla,
vxlsmwnm.;mrta  sic. 1000d | WSVS cm!.. Va. 5000d ::;E ‘;""3' CUtyJOKIS I 000d
umbolt, Tenn. WKEE Huntington, W.Va, 1(000d | — -
10000 WIIG Tullahoma, Tenn, 250d | wDUX Waupaes, Wis, 1000d GRS h3h 1 100
30000) KT Yoxarkana, 16 37000 | 810—370.2 GHML Hamilone Ont 5000
so000d | LA K amsbure, V 500d : CHNO Sudbury, Ont. 10000
1000 CIDLTTD KGO San Franclsco, Calif. 50000 | GY'BR Rimouski. Qua. 10000
250d | 750—399.8 WABW Annapolis, Md. 250d [ cikJL St. Jerome, Que. 1000
250d KCMO Kansas City, Mo, 0 CJVI Victoria, 10000
250d | WSB Atlanta, Ga, 50000 WGY Schenectady, N.Y. ~ 50000 kg1 Prince Albert, Sask. 10000
500d | WBMD Baitimore, Md, 1000d | w KBC N.Wilkesboro. N.C. 1000d | waTy Birmingham, Ala,  1000d
25000d | KMMJ Grand Island, Neb, 10000d| wCgC Rocky Mount, N.C.  1000d | wGo K Mobile, Ala. . 00d
10000 | WHEB Portsmouth, N.H. 1000d | weD(O Mec Keesport, 1000d | WDZK Ozark. Ala. 000d
1000d | KSEQ_Durant, Okla. 250d | wKvM San Juan, P.R. 25000| KPRB Fairbanks, Alaska 10000
10000 | KXL Portland, Oreg. 50000 KHOZ Harrison, Ark. 1000d
gggg WPDX clarksburg, W.va. 1000d | 820—365.6 KBIF Fresno, Calif. - 1000d
—394. WAIT Chicago, 1I. 5000d | KGRB West Covina, Callf, 250d
1000d 760—394.5 WIKY Evansville, Ind. 250d | WIWL Georgetown, Del. 000d
' KGU Honolulu, Hawaii 10000 | wpSU Columbus. Ohio 5000d | WSWN Belle Glade, Fla. 1000d
0g0¢ WIR Detroit, Mich, 50000 | wFAA Dallas, Tex, 50000 | WMOP Ocala, Fia. 1000d
WCPS Tarboro, N.C. 1000d | wBAP Ft, Worth, Tex. 50000 | WCGA Calhoun, Ga. 1000d
1000d | woRA Mayaguez, P.R. 5000 CRY Macon, Ga, 250
10000 0—389.4 830—361.2 WEAS Savannah, Ga. 5000d
steg| 110— KIKI Honotulu, Hawali 250 ',gf; kel o, B
10000d | KUOM M'"""W"'- “'""- 5000d | wCCO Minneapolis, Minn, 30000 | 'y y'w Louioitte K 10004
250d | WCAL Northfleld, 3000d | KBOA Kennett, Mo. 1000d [ W KW e Ky 50004
500d | WEW St. Louis, Mo. 1000d | wNYC New York, N.Y, 1000 | BBl bl oy e
KDB Albuquerque, N.Mex. 50000 A nkdale ] e
WABC New York. N.Y. 50000 | 840—356.9 - WATG G:ul':n‘r:.ehl:"l. " 000d
50000 | KXA Seattle, Wash. 1000d | wyuF Mabiie, Ala. 1000d ruavlocdiMEch:
A KTIS nneapolis, Minn,  1000d
780—384.4 WRYM New Britain, Conn. 1000d | wpDT Greenville, Miss,  1000d
WHAS Louisville, Ky. 50000 | KFAL Fulton, Mo. 1000d
1000d '\5?}?3‘ Nc”'lal.k"'N lbll. et WVPQ Stroudsburg, Pa. 250d | KJSK Columbus, Nebr. 1000d
5000d orfolk, Ne 85 352.7 WOTW Nashau, N.H. 1000d
10000 ngég ? unn t’él? e :ggg: 0— WBRV Boonville, N.Y. 1000d
53900 Kpy stillwater. Okla. 250d | GKVL Verdus Que. 30000 | TN Sr o oaham K. ubie 283.‘.'
- Re eer, a. . .
5000 | WAVA Arlington, Va. 1000d &uc L.n..m; Pn’-:lrlo.AIB .C. 5303 mﬁn\ay ‘,‘:’""'"‘:}"3 i lgggg
50000 [\ YDE Birmingham, a. 0! argo, N.Dak.
1n00d 79 379.5 KICY Nome, Alaska 3000 | WCNS Canton, Ohio 500d
$0000| CKMR Neweastle. N.B. [} KOA Denver, Colo. 50000 | WFRO Fremont, Ohio 500d
10000 | CHB Halifax, N.S. 10000 | WRUF Gainesville, Fla. 5000 | WCPA Clearfield, Pa. 1000d
50000 | CKSO Sudbury, Ont. 10000 | WEAT W, Palm Beach, Fla, 1000| WFLN Philadelphia, Pa.  1000d
WTUG Tuscaloosa, Aia. 500d | KIMO Hllo, Hawali 1000 | W KXV Knoxville, Tenn. 1000d
KCEE Tueson, Ariz. d| WHDH Boston, Mass. 50000| WCOR Lebanon, Tenn. 500d
KOSY Texarkana, Ark. 1000] WKBZ Muskegon, Mlch. 1000] KALT Atlanta, Tex. 1000d



Ke. Wave Length W.P. [ Ke. Wave Length W.P. | Ke. Wave Length W.P, | Ke. Wave Length wW.P,
g
KMCO Conroe, Tex, 500d | CICA Edmonton, Alta. 10000| CHNS Halifax, N.S, KUP| Idaho Falls, Idaho 1000d
KFLD Floydada, Tex. 250d | CION St, lohn’s, N.F, 10000} CKWS Kingston, Ont. 5000 | KSGM Chester, I, 500
KCLW Hamilton. Tex 250d | WETO Gadsden, Ala 1000d| WBRC Birmingham, Ala, 5000 | WITY Danville, 11, 1000
WODY Bassett, Va. 500d{ KTKN Ketchikan, Alaska 1000{ WMOZ Mobile, Ala. 1000 | KREB Shreveport, La. 5000d
WAFC Staunton, va, 1000d | KAPR Douglas, Ariz, 1000d | WCVQ Kodiak, Alaska 250 | WCAP Lowell, Mass, 1000d
KUEN Wenatchee, Wash,  1000d| KF GT Flagstaff, Ariz, 1000| KOOL Phoenix, Ariz. 5000 WDMC Otsego, Mich, 500
WATK Antigo, Wis, 250d | KHJ Los Angeles, Calif, 5000] KAVR Apple Valley, Callf. 5000d | WPBC Minneapolls, Minn. 1000d
KMET Paradise, Calif, 500d | KNEZ Lompoe, Calif. 500 ( WAPF McComb, Miss. 1000d
910—329.5 KIUP Durango, Colo. 5000| KABL Oakland, Calif. 5000 | KMBC Kansas City, Mo.
CIDV Drumheiler, Alta, 5000 WKSB Milford, Del. 500d | WELI New Haven, Conn. 5000 KLYQ Hamilton, Mont, 1000d
CKLY Lindsa Ont 1000 | WHAN Halnes City. Fla, 1000| WGRO Lake City, Fla. 500d | KVLV Fallon, Nev, 5000d
CBO Ottaws Yém . WIAX Jacksonville, Fla, 5000{ WICM Sebring, Fia. 1000d | KICA Clovis, N, Mex. 1000
CFIC Kamlo'om B.C 10000 WKXY Sarasota, Fla, 1000| WIAZ Albany, Ga. 5000d | KMIN Grants, N, Mex, 1000d
A G 100 | wMGR Bnlnhrldfe. Ga. 5000 WRFC Athens, Ga, 5000 ( WTRY Tr@r, WY, 5000
WOVC Dadeville, Als 500d WGTA Summerville, Ga. 5000| KSRA Salmon, (daho . 1000d| WKLM Wilmington, N.C. 5000d
KPHO Phoenix iz 5000 KSE! Pocatello, (daho 5000| WOLM E. Moline, Il 1000d | WAAA Win..8alem, N.C. 1000d
KLCN Blytheviile, Ark 5000d | WTAD Quincy, 111, 5000{ WSBT South Bend, ind. 5000 | wWONE Dayton, Ohlo 5000
KAMD Camden ek 1000 WHKCT Bowling Green, Ky. 1000 KMA Shenandoah, lowa 5000 | WILK Wilkes-Barre, Pa. 5000
KDEO E) CIIM; Cal.il 1000 WFMD Frederick, Md. 5000 WPRT Prestonsburg, Ky,  5000d( WAZS Summerville, S.C. 500d
KEWB Oakland, Calif. 5000 | WREB Holyoke, Mass, 500d | KROF Abbeville, La, 1000d | WRBI Winnsboro, $.C. 500d
KOXR Oxnard. 'Callf. " 1000d | WBCK Battle Creek. Mich. 5000 WBOC Salisbury, Md. 5000 | KDS) Deadwood, S.Dak. 1000
KPOF nr. Denver. co'lo 5000 | KKIN Aitkin, Minn. 1000d | WFGM Fitehburg, Mass. 1000 | WwSIX Nashville, Tenn, 3000
WHAY New Britain, Conn, 5000| WSL!I Jackson, Miss. 5000| WHAK Rogers Ciiy, Mich, 5000d | KFRD Rosenberg, Tex. 10004
WPLA Plant City Fia " 1000d KWOC Poplar Bluff Mo, 1000| KLTF Little Falls, Minn, 500d| KSVC Richfleld, Utah 5000
WGAF Vaidosta é. o 5000 KOF1 Kalispell, Moant. 5000d | WABG Greenwood, Miss, 1000 | WFHG Bristol, Va, 5000
KBGN Calowell, 1ds. 1000d | KOGA o'.|r.|._ Nebr, 500d| KFVS Cape Girardeau, Mo, 5000 WMEK Chase City, Va, Soo0d
WAKO Lawrencovifle, 111, 500d | WWNH Rochester, h.i. 50004 | KNEB Seottsbluff, Nebr, =~ 1000 | KUTI Vakima. Wase, Toood
WSUI lowa City, fowa 5000 | WPAT Paterson, N.J 5000 KWYK Farmington, N.Mex. 1000d | WHAW Weston, W.Va. 1 000d
wids Buelie : .Ll 1000 | WBEN Buffalo, N.Y 5000] WEAV Plattsburg, N.Y, 5000 WSUB Manitowee, Wis. 1000d
WABI Bangor, "l‘“:"'u J 5000 | WIZR Johnstown, N.¥. 1000d | WAAK Dallas, N.C. 1000d ( WPRE Prairiedu Chien, Wis. 1000
WFOF Flint ‘Mich 5000 | WSOC Charlotte, N.C. 5000 WFTC Kinston, N.C. 30001 900—302.8
WCOC Merldian, Miss 5000| WITN Washington. W.C.  5000| WWST Wooster, Ohio K| HE y
KOYN Billings. Mont. 1000d | WEOL Elyria, Ohio 1000| KGWA Enid, Okla. 1000 | CBW Winnipeg, Man. 50000
KYSS Missoula. Mont. 1000d | WKY Okiahoma City, Okla. 5000| KLAD Klamath Falis, Oreg. 5000d | CEY Corner Breok, Nfid. 10000
KBIM Roswoll. N.Mex 50004 | KAGI Grants Pass, Greg. ~ 5000| WHYL Carlisle, Pa. 5000d | WEIS Conter, Ala, 250
WLAS Jacksonviile, N.C 5000d | WCNR Bioomsburg, ~a. 1000d | WADP Kane, Pa, 1000d | W WWF _Fayette, Ala. 1000d
KCJB Minot, N.Dak. 1000 | KS8ON Aberdeen, 8.D. 1000 WATS Sayre, Pa. 1000d | WTCB Flomaton. Ala. 500d
WPFB Middietown 1990 | WSEV Sevierville, Tenn.  5000d | WBEU Beautort, $.C. 1000d [ KTKT Tueson, Ariz. 10000
KGLC Miami OKIA 1000 | KDET Center, Tex. 1000d | WBMC McMinnville, Tenn, 500d | KKIS Pittsburg. Calif. 5000
KURY Brookings. Ores 10004 | KITE San Antonlo, Tex. 5000 KIMP Mt. Pleasant, Tex, 1000d | KGUO Sants Barbara, Calif. 10004
KISN Portland, Ore. 000 | KENY Bellingham-F srndale, KGKL San Angelo, Tex. 5000| KLIR Denver, Colo. 1000d
WAVL Apollo, Pa 1000d Wash. 1000d | KOVO Provo, Utah 5000\ waZY Torrington, Conn, 1000d
WGBI Scranton, Pa 1000 | WSAZ Huntington, W.Va. 5000| WDBJ Roanoke, Va WFAB Miami, Fla. 5000
WSBA York, Pa. 5000 | KROE Sheridan, Wyo. 1000d | KALE Richland, Wash, 1000 w400 Orlando, Fla. 10000
WPRP Ponce. P.R. 3000 | WLBL Auburndale, Wis,  5000d| WTCH Shawano, wis, 1000) WOWD Dawson. Ga. 1000d
WNCG North Charleston, 5.C. 500d| 940—319.0 970—309.1 M L Inesv oG 230d
WORD Spartanburg, 8.C.  5000d N KTRG Honclulu, Hawali 5000
WICW Johnson City, Tenn. 5000 | CBM Montreal, Que. 50000 | CKCH Hull, Que, 5000| WEAZ Carthage, Ill. 1000d
WEPG §. Pittsburgh, Tenn. 500d [CJGX Yorkton, Sask. 10000 WERH Hamilton, Ala.  5000d | WITZ Jasper. ind, foo0d
KNAF Fredericksburg, Tex. 1000d [ C11B Vernon, B.C. 1000 | WTBF Troy, Ala. 5000| KAYL Storm Lake, lowa 250d
KRIO McAllen, Tex. 9000 | KOBY Tucson, Ariz, 250 | KNEA Jonesboro, Ark. 1000d [ KF.SL Russell, Kans. 250d
KRRV Sherman, Tex. 1000| KFRE Fresno, Calif, 50000 | KBIS Bakersfield, Callf, 1000| WIMR New Orleans, La. 250d
KALL Sait Laké City, Utah 5000 WINZ Miami, Fla, 50000 | KCHV Coachella, Calif, 5000 | KRIH Rayville, La. 250d
WWRI White River Junction, WMAZ Macon. Ga. 50000 KBEE Modesto, Calif, 1000 WCRM Clare. Mich, 250d
Vermont 1000d | WMIX Mt, Vernon, IlI. 5000d | KFEL Pueblo., Colo. 1000d | WABO Waynesboro, Miss, 250d
WRNL Richmond, Va. 5000| K10A Des Molnes, lowa 10000| WFLA Tampa, Fla. 5000 KRMO Monett, Mo 250d
WHYE Roanoke, Va. 1000d | WYLD New Orleans, La. 1000 | WIIN Atlanta, Ga. 5000d | KSVP Artesia, N.Mex. 1000
KORD Paseo, Wash. 1000d | WJOR South Haven, Mich, 1000d WVOP Vidalia, Ga. 5000d | WEEB Southern Pines, N.C. 5000d
KUDY Seattie, Wash, 1000 | KSWM Aurora, Mo, 500d | KHBC Hilo, M 10 WIEH Gallipolls, Ohio 1000d
WHSM Hayward, Wis, 5000d | KVSH, Valentine, Nebr. — 3o00d ey e meta il ' 1000| WRKT Atbany. Oreg. 230
ayetteville, N.C. gfleld, b any, Oreg.
WDOR Sturgeon Bay, Wis. 1000d( o i® g o Ores. 1000d| WAVE Louisville, Ky, 5000| WIBG Philadelphia, Pa. 50000
920—325.9 WESA Charleroi, Pa. 250d| KSYL Alexandria, La. 1000| W\ SC 250d
CFRY N - WGRP Greenville, Pa, 1000d | WCSH Portland, Maine 5000 ( WFRA Mayaguez, P.R. 10000
Portage La Prairie, WIPR San Juan, P.R. 10000 | WAMD Aberdeon, Md. 500| wLKw Providence, R.I.

@ o Man, 1000 | KIXZ Amarillo. Tex. 5000 | WESO Southbridge, Mass. 1000d [ WAKN Aiken, S.C. 1000d
g}c;‘ vy-dgx- N-ﬁ- 10000 | K TON Belton, Tox. 1000d| WIAN Ishpeming, Mich.  5000d | wNOX Knoxville, Tenn. 10000
eI g: ls'oek.m.al. llooo KATQ Texarkana, Tex. 1000d | WKHM Jackson, Mich. 1000| KWAM Memphis, Tenn. 1000d

b5 wlu hs'. oll’ e, Ont, 10000 95 1 KQAQ Austin. Minn, 5000d | KTRM Beaumont, Tex. 1000
Ve dahit Q1 S| 2 e KODF W Fitio R, 53004 | KATN- wishie o, To. 16008

. J CKNB Campbeliton, N.B. 10000 o. latte, Nebr, chita Falls, Tex,
"'(/XIRV./(RLRI::‘M';VIHO.AA{I. 1000d [ ckBB 5."‘:,_ Ont. 10000 | KVEG Las Vegas, Nev, 500d | KDY L Tooele, Utah 1000d
s & os olc 9 6 i lg‘%)g WRMA Montgomery, Ala. 1000d | WIRZ Newark, N.J. 5000| WNRV Narrows, Va, 1000d
oS S:ml. rl’ 3:}. a coad KXJK Forrest City. Ark. 5000d | WEBR Buffalo, N.Y. 5000 f WANT Richmond, Va, 1000d
L) G?I ,ut" $p0, |Cl. KFSA Ft. Smith, Ark. 1000f WCHN Norwich, N.Y, 500d | wKL) Sparta, Wis, 250
A Ll’ b Iln(t: Iml. Colo. ?0%% KAMI Auburn, Calif. 1000d | WRCS Ahoskie, N.C. 1000d 1000—299.8
HL Elnm(';. "1: o." m&w KIMN Denver, Colo. 5000| WWIT Canton, N.C. 1000d .

WA (0 GO WAL 1500 | WNUE Ft.Walton Seh., Fla. 1000d WDAY Fargo, N.Dak. 5000| CKBW Bridgewater, N.8. 10000
o e et 6 00 2 WLOF Orlando, Fila. 5000 WREO Ashtabula. Ohio S000( wC=L Chieago, Il 50000
R 500wd | wGTA Summorville, Ga.  5000d| WATH Athens, Ohio 1000d | KTOK Okla. City, Okla. 5000
WARY Waiohao, Hawal ;0032 WGOV Valdosta. Ga. 5000 KAKC Tulsa, Okla. 1000| KS1A Coleman, Tex. 250d
R BEER g "in . 4| KBOY Boise. 1daho 5000| KOIN Portland, Ores. 5000 ( KGRI Henderson, Tex. 250d
WBRA WO WS 1000d | KLER Orofine, Idaho 1000d | WWSW Pittsburgh, Pa. 5000 wHwWB Rutland, Vt, 1000d
B AR ldlyah .'l nd. .:.ogo WAAF C 1000d | WIMX Florence, S.C. 3000 | wB'WB Chariotte Amalie,
w?éw Shenandosn Riows |o(?o.? WXLW Indiana 5000d | KASE Austin, Tex. 1000d virgin (slands 1000
WECW whitesburg, Ky. 10004 | KOEL Oelwein, lowa 1000| KNOK F'-l Worth, Tex. '00% KORO Seattle, Wash, 50000
weoxl ".b:)"" Ln. 000 KIRG Newton, Kans. 500d | WIVI Christiansted. V.I. 101 1010—296.9

o :nols {o. Pi. m. B WBVL Barbourvitle, Ky.  1000d| WYPR Danvilis, Va. 1000d — .

WG LD A Lk mgg: WAGM Presque Isle, Naine 5000 WBVA Waynesboro, Va. S00d| cBx Calgary, Alta. 50000d
risle S, Lo 00d | WORL Boston, Mass. 5000d | KREM Spokane, Wash. 5000| CFRB Toronte. Ont. 50000
s cibauiL M Ing 100 | wwi “Detroit. Mich. 5000 WWYO Pineville, W.Va,  1000d KCAC Phoenix, Ariz. 500d
AN hC2 1900 | KRS1 St. ‘Louis Park, Minn.1000d | WHA Madison, Wis. 5000d | Kyrc Winslow, Ariz. 1000
bl () DD (I 1000 | WBKH Hattiesburg, Wiss. 5000d| WIGL Superior, Wis, 500d| KLRA Little Rock. Ark, 10000
KQEO Alhu'uu-:uvﬁe N.Mex. 1000 KLIK Jefterson City, Mo.  5000d 980—305.9 KCHJ Delano, Calif, 0
WTTM Teent NI * 1000 WBER Moncks Corner, N.C. 500d ‘ KCMJ Palm Sprgs., Calif. 1000
WS c"&u'"& N 1000 | KLHS Lordsburg, N. Mex.  1000d | CKNW Now Westminster, KSAY San Fran,, Calif. ~ 10000d
WORG Kinasten, N.Y. S0000| WBBF Rochester. N.Y. 1000 Brit. Columbia 10000| WCMU Crestview, Fla, 1000d
W e i .y, 1000 | WIBX Utica. N.Y. 5000 [ CFPL London, Ont. 10000] WZFO Jacksonville Beaeh,
Lk Y s000q | WPET Greetisboro, N.C.  5000d| CKGM Montreal, Que, 10000 Florida 2500d
WMNI Col "h' ‘""Oh.- . 200 KYES Roseburg, Oreg 1000d{ CBV Quebec. Que. 5000) WINQ Tampa, Fla. 50000d
WOAL L" um “‘-o lo d WNCC Barnesboro, Pa. 500d | CHEX Peterbare, Ont, 5000 WGUN Decatur, Ga. 50000d
AoIA (EETeEh GIRTY 1900| WPEN Philadelohia, Pa. 3000 | CKRM Regina, Sask. 10000| KATN Boise, Idahe 1000d
WIAR Providence R 00| WSPA Spartanburg, S.C.  5000| WKLF Clanten. Ala. 1000d | WCSd Columbus, Ind.

Wl e °:¢0- Rs-l- u';'ggd KWAT Watertown, S.Dak, 1000| WXLL Big Delta, Alaska 100| KSMN Mason City, lowa  1000d
KEZU r?"l"" l"""- 'Oc'k ' WAGG Franklin, Tenn, 1000d | KINS Eureka, Callf, 5000| KINO (ndependence, Kans, 250d
ey rvid'-‘; y. .? ak, 1000d] KDSX Oenison, Tex. 500 | KEAP Fresno, Calif, 500d | KDLA DeRidder, La. 1000d

LIV Livingston, Tenn.  1000d} KPRC Houston, Tex. 50000| KFWB Los Angeles, Calif. 5000| WSIO_Baltimore, Nid. 1000d
KELP EI Paso, Tox. 1000 ( KSEL Lubbock, Tex. 5000 | KGLN GlenwoodSprgs.,Colo.1000d | wWMET Lansing, Mich, 500d
KECK Odessa, ;l;“- 1000 wXGI Richmond, Va. 5000d ( WSUB_ Groton, Conn, 1000d| WMOX Meridian, Miss. 10000
.'tf#,}"n‘.“".cv%' Tex.  1000d | KR Seattls, Wash, 5000 | WRC Washinoton, 0.C. 5000| KCHI Chillicothe, Mo, 250d
KN y";(n a, llh.h IOOO% WERL Eagle River, Wis. 1000d | WOVH Gainesville, Fla. 5000d | KXEN Festus, Mo, 500004
WMLMNSPI.M' W"‘-I 3000| wKAZ Charleston, W.Va,  5000] WTOT Marianna, Fla, 1000d| KRVN Lexington, Nebr,  25000d
N Mllrmon'- W.Va.  5000| wKTS Sheboygan, Wls, 500d| wBOP Pensacola, Fla, 1000d [ WCNL Newport, N.H. 250d

KY Milwaukee, Wis. 1000 960—312.3 WLOD Pompano Beach, Fla, 1000d| wINS New York, N.Y. 50000
930—322.4 CFAC Calgary, Alt 10000| WPGA Porry, G4, 9504 ——
* algary, a. [ orry, Ga. "
CFBC Saint John, N.B. 10000l CKNL Fort St, John, B.C. 10001 WRIP Rossville, Ga, 500d (WHITE'S RADIO LOG 161




5(:‘.81 AVllht'lve Length W.P.|Ke. Wave Length  W.P, |Ke. Wave Length W.P. | Ke. Wave Length W.P
ermarie, N.C. 1000d | KHMO Hannibal, Mo. 5000 | KASM Albany, Minn, ] oy
WFGW Black Mountain, WHPE High Pomt, N.C. 1000d | WXTN Lexington, Miss. 05%%: IV(JBMHDS g::l::::.“b‘i‘n”‘“. Iggg:’l
WELS Klnston, N.C N-C. '?338&’ Wii‘ Lﬁ)ﬁ?t?to'MF;'nn'Tmn ngoo '.i's‘é“us gr:.ﬂ: Bn'h"h Mo looog KLPW Union. Mo, joood
, N.C. 5 b elby, 1000 | WKBK . N.
ERCATE e VR W Yo i) SO0 KR v (8 ERE Sk, 8BS
3 N ca, N.Y. 5000 | W
wtj‘:{"s (L;:\I'll:tl::nh:‘: |333: WKOW Madison, Wis. 10000 | WBAG Burlington, N.C. 1000d w?(ob?TNKiﬁzralt‘;:. ':4% :ggg:
WORM Savannah, Tenn, 250d | 1080—277.6 weoe guo;ﬁ::?r-ﬂscomo |osgod WENG e, NG 10004
n » eville, N.C,
Keu Amariicaex 19500| k€O Santa Gruz, catit. 10000 WIMA Lima. Ohio KEYD Oakes. N.Dak, 1000d
e sooo0d|wTIC Hartford. Conn. 50000 | KNED McAlestor, Okls. 1000 WGAR Cleveland, Ohio 50000
WELK Charlottesyille, Va. 1000d| WisS groulsvitle, Ky, 5000 W UN ot don e 53000 | WEvN Loman Gigme 2004
, Va, . Mic . Pa. uymon, .
‘xm&x :":r?:;;mth o ;%%%: WUFO Ambherst, N.Y. 1000 wYNS Lehighton, Pa. 1000d | KBLY Golydb:ach. D:an. :gggg
WEST Barkeley Spras.,W.va. 250d | W\E WO, Laurinbura. N.C. 19008 WDIX Orengsburs, 5.0, '5000 | W)UN Mourco, Pe 0008
1 and, Ureg. Y Lm » -
WSPT Stovans bt., Wis. 10008 | \'YRE Bittaburgh, Ba.  1000d | WIYC Roek Hill. $.C. | Gl Lo T R
1020—293.9 KRLD Dallas, Tex. 50000 | WS s'"°go$:'g:';:gi-m R aétvn Walterboro, S.C.  1000d
KGES Les Angeles, Gall, 30000 1090—275.1 KIMM Basid v, S.Dak." 30004 | WeEH Elouah Torn, 10004
WPEQ Peoria, 11, 10004 | GHEC Lethbridge, Alta, 5000 | WCRK Coreistoun Tenn™ 1000 | WHAEY Millington, Tann. 2 o0a
KDKA Pittsburgh, Pa. 50000 GHIC Brampton, Ont. 250 | WTAW Bryan, Tex, 1000d | KYEE Lhvineston, T . 3304
. Jean, Que, | K
1030—291. ‘ KAAY Litilo. Bock,Ark. 50000 | Ki2z. E(iog:‘: Cheistl, Tox. 10004 | WLSD Big Stane Gan, Va. 1000d
WBZ Buston, 50000 | WCRA Efngham, 111, 250d | KVIL Highiand Park, Tex. 10004 WHAXYEalIsIChufchQvay
WBZ Bosten M s iog| KHAL Honolulu, Hawaii  5000| KIBC Midland, Tex. = 10004 S bur s 250d
KCTA Corpus Christi, Tox. 50000d | KNWS Waterloo, lowa 1000d | KPNG Port N“"“- Tex.  500d| WRNE o le Ranids, Wi 5004
o4 WBAL Baltimore, Md. 50000 | KOLJ Quanah, 500d - Rapids, Wis.  500d
0—288.3 WILD Boston, Mass. 1000d | KBER San Antonlo, Tox. 1000d [ 1230—243.8
KHVH Honolulu, Hawall 8000 WMUS Muskegon, Mich. 1000d | KOFE Pullman, Wash. 1000d y
WHO Des Moines, lowa  50000| WAJS San German P.R. 250| KAYQ Seattle, Wash, 5000 [ EEEE Churchits, Man 9%
W ODeNpines; J0000| KING Seattle, Wash. 50000 | KKEY Vancoutar, Waih. 10004 | G kL G 2 e 230
1050-—285.5 1100—272.6 WABH Daarfeld, V3. |O%eq | SEGR Gravelbourg, Smk. 230
CFGP Grande Prairie, Alta, 10000| KFAX San Franeisco, Calif, 50000  WAXX Chivpewa Falls. Wis.50000 { CF YT D:::»Tv(;ky";tukon T :33
GKSB St. Boniface. Man., 10000 | WLBB Carroliton, Ga. 50d | WISN Milwaukes, Wis. 5000 | CFPA Port Arthur. Ont *100
C:‘lc Sault Ste. Marie, Ont. 10000{ WHLI Hempstead, N.Y. 10000d | 11 60-—258.5 CKLD Thetford Mines, 'Qun 250
g’ UM Trromo. on 5000 | KYW Cleveland, Ohio 50000 . CKMP Midland, Ont. 250
RFS Alexander City, Ala. 1000d | WGPA Bethliechem, Pa, 250d | WIID Chicago, HI. 50000| VOAR St. John’s, Nﬂd. 100
WCRI Scottsboro, Al 250d 444 270.1 KSL Salt Lake City. Utah 50000 CKVD Val D'Or, Que. 1000
KVWM Show Low, A 50d 0— . WAUD Auburn, Ala, 1000
KVLC Little Rock, Ark. 1000d [CFML Cornwall, Ot yo00| 1170—256.3 WIBB Haloyville, Aia, 1000
KOFY San Mateo, Cal 1000d ¢ 00 9% | CFNS saskatoon. Sask. 1000 | WBHP Huntsville, Ala. 1000
KWS0 Wasco, Calif. 1000d | WALT T 50000d | WCOV Montgomery, Ala. 10000 | WOLS Florence, Ala. 1000
KLMO Longmont, Colo, 250d 1000 KCBQ San Diego, Calif 50000 | WNUZ Taliedega, Ala. 250
WJSB Crestview, 000d so000d | KLOK 8an Jose, Calif. 10000 | WTBC Tuscaloosa. Ala, 250
WIVY Jaeksonville, 1000d om Nebr, 50000 | KOHO Honoluly, Hawail 1000 | KIFW Sitka, Alaska 250
\x:ag '{_.';np._ Fla. 250d T Chlrlot(e N.C. 30000 | WLBH Mattoon, 11l. 250d | KSUN Bisbes, Ariz, 250
usville, Fla, 500d ND Bend, Oreg. 5000 | KSTT Davenport, lowa 1000| KAAA Kingman, Ariz, 250
\xAUG Augusta, Ga, 5000d | WNAR Norristown, Pa, 500d | KYOO Tulsa, Okia. 50000 | KR1Z Phoenix, Ariz. 250
BIE_ Marietta. Ga, 500d P. 50 | WLEO Ponce. P.R. 250 | KATO Saflord, Ariz. 250
WMNZ Montezuma, Ga, 1000d | KPUG Bellingham, wash, 1000 [ KCON Conway, Ark. 250
r'?cloneea;ur. é: K llg&(’): WWVA Wheeling, W.Va. 50000 &;;: JFt Sl;mth. Ark, lggg
arden . Kans, onesboro. Ark
NGy Garden I Kye™ s 2504 1180—254.1 KGEE Bakersfleld, Cailf, 500
KLPL Lake Providonce, La. 2304 WLDS Jacksonville, i1, 1000d | KWTC Sarstew, Ca 1000
e R s S300 | oL Bur 30000 | WHAM  Rochaster, N.Y.  so000| KASS Bispor, Cavic 135
WQMR Silver Sprg., Md.  1000d CLITAICh W 250d | 1190—252.0 KDAC Ft. Bragg, Calif. 250
WPAG Ao Arbor, Wiek.  s000d|1130—265.3 KZON Tolleson, Arlz. 250 | KBEL b0t Ropres, Calli, 1000
N e Miw 10008 | GO Vanesuver, B.C. 50060 KNEA ‘v".'.?.‘;'.!" “canit.” 30001 KRDG Redding, Cailt. 250
KMIS Portagevilis, Mo. 250d | REOY Dinuoe. Caliliir. 5000 | WOWO Ft. Wayne. ‘tnd. 50000 KWG_Stockton, Calif 1000
KSIS Seda 1000d | KD eP oot [ :'."”a b 3000 | WANN' Annagolis Wd. " 10000d KEXO Grand Junc,, Colo. 250
5 polis, B , Colo.
REVO Ui o e AL, s | WO it e, RS 021 Pl s 1
a etroit, Mich, KG i
wg%g g:'g"'""""- N.Y, 3304 WDGY Minneapolis, Minn, 50000 | KEX Portland Ores, 50000 | WiNF h?::';ltll:s'('er?g:ﬁn. |3¢5)3
W N“l ;l;:k e 1000d [ wWNEW New York, N.Y. 50000 | KLIF Dallas, Tex. 50000 | wGGG Gainesville, Fla, 1000
D eblfo WONN Lakeland. Fla. 250
L e G e Tl e A WRAT Madian ela® 1000
o K or ke S l0o0d |SFTK Terrace, B.C. 1000 | WOA1 San Antonio, Tex, 50000 | WSBB New Smyrna Beh.,
KCCO Lawton. OKla, 2504 |GKXL Calgary, Alta. 10000 |1 210—247.8 Florida 1000
KFMJ Tulsa, Okla. - 10004 CB1 Sydney, 5000 N WNVY Pensacoia, Fla. 250
KUBE Pendieton, Oreg 1000d | KRAK Sacramento, Calif. 50000 | KZ0O Honoluly, Hawaii 1000 | WCNH Quiney, Fla 00
KEED Snrlnnﬁela Oreg 1600d WMIE Miami, Fla, 10000 | WCNT Centralia, 1li. 1000d | WINO w. Paim Bueh. Fla, 250
WBUT Butler, Pa. 9. \o00d4 | KGEM Boise, Idaho 10000 | WKNX Saginaw, Mich. 10000d | WBIA Augusta, Ga. i000d
wLYC Willia;nl o.rt Pa 1000d WSIV Pekin, HI. 1000d | WADE Wadesboro, N.C. 1000d | WBLJ Dalton, Ga, 1000
WSMT Soarta 'r"mn' * loo0d | KLPR Okiahoma City. Okis. 1000d [ WAV Dayton, Ohio 250d | WXLL Dublin, Ga. 250d
W EEN Killaor, Tox 2%0d|WITA 8an luan, P.R. 500 | WCAU Philadelphia, Pa. 50000 | WFOM Marie G- 1000
KWLD Liberty, Tex. 2304 XSO0 Sioux Falls, S.Dak. 19000} 1220—245.8 WAYX Wasero, &u ot
KPLA Plulnvlyo'v Tox 15004 | KORC Mineral Wolls. Tex. 250d — . WAYX Waycross, Ga. 1000
HEe (SRR (T 990d | WRVA Richmond. Va. 50000 | CJOC Lethbridge, Afta. 10000 | KBAR Burley. tdaho 250
WGAT Gate City. Va. 250d|1150—260.7 (R s, L 10000 KORK Hoxtura. vaaho™ 1300
WERG Lynchburg. VA 1000d [CKSA Lioydminister, Alta. (0000 | G CM Moneion, N.B. 10000 | YIBC Bloomington, 1l Y000
WCMS Norfelk, Vo, e 1oo0d | CHSJ Saint Jonn, N.B. " 10000| G S8 Cornwatt, Ont. 10000 | WRYS Yol ta: Wi 9%
WCEF Parkersburg, W.va. 1000d | SKOC Hamilton, Ont. 10000 | CKSM Shawinigan. ‘Quebec  1000| W I LSFamoia. 'lna 1500
WEGL Eay Claive, ' Wis.  1000d | GKX Brandon, Man. 10000 | WEZB Birmingham. Ala. 10004 | WSRP Logansport, ind 1000
WEGL Eau Claire, Wis. 100041 CKTR Threo Rivers, Qus. 10000 WPRN Butler, Ala. 1000d | WAL posansporty nd- o
R D W 2304 WBCA Bay Minstte, Ala. 1000d WABF Falrhope, Ala. 1000 | WS W Torrs aute, Ind s
» Wyo, WGEA Geneva, Ala. 1000d | KVSA McGehee, Ark. 1000d | ks M “'fm“ °'| LKh 10
1060—282.8 WJRD Tusealoosa, Ata. 5000 | KLIP Fowler, Calif. 2s0d | KFIB Marshalitown. lowa 1009
e o - vo000| KEKY Coolidge, “Ariz. 1000 | KIBE Palo Alto, Calit,  1000d | wHop kil K 1000
e Qu.ﬂ:l.oryh " L 8 10000 KXLR No. Little Rock. Ark. 5000 | KKAR Pomona, Calif. 250d [ wMLF Purovnlle ,2' Y- 1000d
O DRT I NS 9001 KFSG Los Angeles, Catif, 2500 | KFSC_Denver, Colo. 1000d | 11 |G Monroe, La, ¥ 250
KPAY Chico. Calif 109000 KRKD Las Angeles, Calif. 5000 | WDEE Hamden, Conn, 1000d | wSHO New 6,.,,,,, La. 1000
KINOE New Drieans. L 0000 | KIAX Santa Rosa, Galif. ~ 5000 | WATY Artinpten, Fla. 1000d| KSiQ Opelousas, La. 250
WHFB Benton Harb £ KGMC Englewood, Colo. 1000d | WKBX Kissimmee, Fla. 1000d | wQDY cg lais. Maine 250
arbor eh. 1000d| W CNX Middietown, Conn.  500d [ WMET Miami, Fla. 250d | wiTH Baltimore, M. 1000
WMAP Monros, N.C 900d| WDEL Wilmington, Del. 5000 WSAF Sarasota, Fla. 1000d | wGyM Cumberland, Md 1000
WHOF Canton. Ohlo" {5900 | WNDE Daytona Beh., Fla. 1000| WCLB Camilla. Ga, 1000d [ wMNB No. Adams, Mass 250
WRCV Phil delphia, P 00 WTMP Tampa, Fla, 5000d | WPLK Rockmart, Ga, 5000 | wESX Salem. Mass, © 1000
adelphia, Pa. 50000 | wFPM Fort Valley, Ga. 1000d | WSFT Thomaston, Ga. 250d | wNEB Worcester. Mass 1000
. WJEM Valdosta, Ga. 1000d | WLPO LaSalle, 111 1000d | w i A
L JEF Grand Rapids, Mich. 1000
CFAX Victoria, B.C 10000 | WGGH Marion, i1t 5000d | WKRS Waukegan, 111, 1000d | wiKB fron River, Mich. 1000
AN e B 00 | wjRL Rockford, 1li. 500d | WSLM Salem, ind. 1000d | wMPC Lapeer, Mich 250
Eaan. oI LI 505333 KWHKY Des Moines, lowa  1000| KJAN Atlantic, lowa 250d | wsS00O' Sit. Ste. M-ri- Mlch. |ooo
WAPI Birmingham, Ala, 50000 KSAL Salina, Kans, 5000 | KOUR Independence, lowa  250d | WSTR Sturgis, Mich
KNX Los An' :u. Cailf. 50000 WMST Mt. Sterling, Ky. 500d | KOFO Ottawa, Kans. 250d | wKLK Cloguet, Minn. IOOO
WVCG Coral ('i:blo's F-In' 1000d WLOC Mumfordvilie, Ky, 1000d | WFKN Frankiin, Ky. 250d | KGHS Internat’l Fnlls Minn. 100
WIBC Indianapolis Ind. . 50000 WJBD Baton Rouge, La. 5000 | KBCL Shreveport, La. 250d | KYSM Mankato. Minn. 250
KFDI chhitlp Kans 10000 WGHM Skowhegan, Maine 5000d | WLBI Denham Springs. La. 250d| KMRS Morris, Minn,
" b \\:/'E‘DPC BGnl‘th.nI“:‘url, Md. '333 aglés ﬁlnl‘?rd. Ml:lln; lggo" KTRF Thief Riv. Fils. . Minn. 250
" oston, Mass astings, Mic WNO Winona, Minn. 1000
162 WHITE'S RADIO LOGIWCEN Mt. Pieasant, Mich. 1000 | WAVN Stillwater, Minn.  5000d wcnu Corinth, Miss. 1000



Ke. Wave Length W.P. Ke. Wave Length W.P, Ke. Wave length W.P. Ke. Wave Llength w.P,
wWHSY Hattiesburg, Miss. 1000 KRDO Colo. Sprgs., Colo. 250 | WDNE Elkins, W.Va, 1000 | WDOK Clevetand. Ohlo 5000
WSSO Starkville, Miss, 250 KDGO Durango, Colo, 250 { WOMT Manitowoc, Wis, 250 | WNXT Portsmouth, Ohio 5000
WAZF Yazoo City, Miss. 250 | KSLV Monte Vista, Colo, 1000 | WIBU Poynette, Wis, 250 | KWSH Wewoka-Seminofe,
KODE Joplin, Mo. 1000 | KCRT Trinidad, Colo. 250 | WOBT Rhinelander, Wis, 1000 Oklahoma (000
KLWT Lebanon, Mo, 250 | WWCO Waterbury, Conn, 1000 | WIMC Rice Lake, Wis, 1000 | KMCM MeMinnville, Oreg. (000
KNCM Moberly, Mo, 1000 | WBGC Chipley, Fla 250 | KFBC Cheyenne, Wyo, 1000 | WWYN Erle, Pa, 5000
KBMN Bozeman, Mont, 1000d | WLCO Eustis. Fla. 250 | KLUK Evanston, Wyo. 1000 | WPHB Philipsburg, Pa, 5000d
KXLO Lewiston, Mont, 1000 | WINK Fort Myers, Fla. 250 | KASL Newcastle, Wyo, 250 | WiS0 Ponce, P.R. 1000
KLCB Llbby, Mont. 250 | WM MB Melbourne, Fla. 1000 | KRAL Rawlins, Wyo. 1000 | WV UU Greenviile, S.C.  5000d
KTNC Falls City, Nebr, 100| WFOY St. Augustine, Fla. 1000 | KTHE Thermopolis, Wyo, 1000 | WJOT Lake City, S.C. 1000d
KHAS Hastings, Nebr, 250 | WBHB Fitzgerald, Ga. 250 19 9.9 KWYR Winner, S,Dak. 5000d
KELY Ely. Nev. 250 | WDUN Gainesvilie, Ga, 1000 —2139. WNOO Chattanooga, Tenn, 000d
KLAS Las Vegas, Nev. 250 WLAG LaGrange, Ga. 10006 | CHWO Oakville, Ont, 1000 | WM CH Church Hill, Tenn, (000d
KDOT Reno, Nev. 250 WBML Macon, Ga, 1000 | CKBL Matane. Que, 5000 | WOKN Dickson, Tenn. 1000d
WMOU Berlin, N.H, 250 | WWNS Statesboro, Ga 1000 | CKOM Saskatoon, Sask, 10000 | WCLC Jamestown, Tenn, 1000d
wTSV Claremont, N.H, 1000 | WPAX Thomasville, Ga. 250 | WZOB Ft. Payne, Ala, 1000d | KSPL Diboll, Tex. 1000d
WCMC Wildwood, N.J, 100 WTWA Thomson, Ga. 250 | WETU Wetumpka, Ala. 5000d | KPSO Faifurrias, Tex, 500d
KALG Alamogordo, N,Mex, 250 | KLEI Kailua, Hawail 250 | KAKA Wickenburg, Ariz. 500d | KWFR San Angelo, Tex.  1000d
KOTS Deming, N.Mex, 250 [ KVNI Coeur d’Alene, Idaho 250 | KWCX Willcox, Ariz. 1000d | KTWE Tulia, Tex. 1000d
KYVA Gallup, N.Mex, 250 | KFLT Mountain Home, Idaho 250 | KFAY Fayetteville, Ark. 1000d | KTAE Taylo;' Tex. 1000d
KFUN Las Vegas. N.Mex, 250 KWiK Pocatello, 1daha 250 | KAJI Littie Rock, Ark, 1000 | wCHYV Charlottesviite, Va. 5000
KRSY Roswell, N, Mex. 250 | WCRW Chicago, I 1000 | KHOT Madera, Calif. 500d | wBCR Christiansburg, Va, 1000d
WNIA Cheektowaga, N.Y, 500( wEDC Chicago, Il 1000d | KTMS Santa Barbara, Catif. 1000 | Kw1Q Moses Lake, Wash, 1000d
WENY Elmira, N.Y 1000 | wSBC Chicago, I}, 1000 | KDHI Twenty-Nine Palims, WVVW Grafton W.Va. 500d
WHUC Hudson, N, 250 | WEBQ Harrisburg, IIL 250 Calitornia 1000d | ww S Black Rl'ver.FaiIs
WLFH Little Falls, N.Y. 250 | wTAX Springfietd, 141, 1000 | KMSL Ukiah, Calit, 500d Wls. 10004
WFAS white Plalns, N.Y., 250 wSDR Sterling, i, i KICM Golden, Colo, 1000d | wEKZ Monroe, Wis * 1000d
WSKY Asheville, N.C. 1000 | wHBU Anderson, Ind. 250 | WNER Live Oak, Fla, 1000d | K POW Powell. Wyo 5000
WFAI Fayetteville, N.C.  1000d| KDEC Decorah, fowa 250 | WRIM Pahokee, Fia. 500d : :
WMFR High Point, N.C. 1000 KwLC Deeorah, lowa 250 | WDAE Tampa, Fla, 5000 | 1270—236.1
WISP Kinston, N.C. 1000d | KBIZ Ottumwa, lowa 1000 | WLYB Albany, Ga. 1000d | CHAT Medicine Hat, Aita, 10000
WNNC Newton, N.C. 250 | KICD Spencer, lowa 1000 | WYTH Madison, Ga. 1000d | HW K Chilliwack. B.C. 10000
WCBT Roanoke Rap., N.C. 250 | KIUL Garden Clty, Kans, 1000 | WI1ZZ Streator, IlI, 500d | ¢JCB Sydney, N.S. 5000
KDIX Dickinson, N.Dak, 250 | KAKE Wichita, Kans, 250 | WGL Ft. Wayne, Ind. 1000 | CFGT St. Joseph d*Alma
WCPO Cincinnati, Ohio 250 | WINN Louisville, Ky. 250 | WRAY Princeton, Ind, 1000d : Quebee 1000
WCOL Columbus, Ohio 250 {WFTM Maysville, Ky, 1000 | KCF1 Cedar Falis, lowa 500d | wGSV Guntersville, Ala.  1000d
WIRO Ironton. Ohlo 250 | wPKE Pikeville, Ky. 250 | KFKU Lawrence, Kans. 5000 | WSIM Prichard, Ala. 1000d
WTOL Toledo, Ohio 1000d | WSFC Somerset, Ky. 1000 | WREN Topeka, Kans. 5000 | KBYR Anchorage, Alaska 1000
KADA N, of Ada, Okla. 250 | KASQ Minden, La. 250 | WNVL Nicholasvitle, Ky, 500 | KDJI Holbrook, Ariz 1000d
WBBZ Ponca City. Okla. 250 | KANE New lbel La. 250 | WLCK Seottsvilie, Ky. 500d | KADL Pine Bluff, Ark 5000d
KIAL Astorla, Oreg. 250 (wcOU Lewiston, Maine 1000 | WGUY Bangor, Maine 5000d | KCCK Tulare, Calif. 5000d
KBNS Burns, Oreg. 250 WCEM Cambridge, Ma. 250 | WARE Ware, Mass, 1000 | WNDG Naples, Fla 500d
KOOS Coos Bay, Oreg. 250 | wiE) Hagerstown, Md. 1000 | WWBC Bay City, Mieh.  1000d | wH(Y Orlando, Fia. 5000d
KG;‘O Gresham, Oreg, 1000 | wH AL Grecnfield, Mass, 250 | KOTE Fergus Falls, Minn, 1000 | wTAL Tallahassee. Fla 5000
KYJC Medford, Oreg. 1000 | wOCB W. Yarmouth, Mass. 1000 | KCUE Red wing, Minn,  1000d | w KRW Cactersville, Ga. 500d
KaIK ga"‘""- Oreg. 250 | wATT Cadiflac. Mich. 250 | WHNY MeComb, Miss. 5000 | wGBA Columbus, Ga. ~ 5000d
KTDO Toledo, Ores. 250| wcBY Cheboygan, Mich. 250 | KHTN Houston, Mo. 500d | w )G Commerce, Ga, 1000d
WBVP Beaver Falls, Pa. 1000 | wjpD fshpeming, Mick. 1000 | WKBR Manchester, N.H. 5000 | KNDI Honoluty. Hawali 5000
w“’é Frslone Jea: 250 | w)iM Lansing, Mich. 1000d | WMTR_ Morristown, N.J.”  5000d | KTF4 Twin Falls, idaho 3000
KBO Harrisburg, Pa. 1000 | wMFG Hibbing, Minn. 1000 | WiPS Ticonderoga. N.Y.  1000d | wEg )G Charleston. §li 1000d
WCRO Johnstown, Pa, 1000 | w N st. Cloud, Minn 1000 | WFAG Farmville, N.C 500d e DL
WBPZ Lock Haven, Pa, 250 | wMPA Aberdeen, Miss. 250 | weRM Marion, .C.  1000d | waaE Bock leland. 4. s%a0
WTIV Titusville, Pa. 1000 | W GRM Greenwood, Miss 250 | WCHO Washington Court W.OMB| Elkhartlac; so00
WNLK Areclbo, P.R. 250 | wGCM Gulfport, Miss, 250 fionce, Ohio soodl| o ooh Sany. ind. Lood
VHERL Wes torky, B3y 1000 | WM 1S Natchez, Miss. 230 | KQEN Roseburg, Oren. 50008 | Hora Lreaat kane: oo
A M ARISrsell. S.C; (oo00| KFMD Flat River. Mo, 250 | WLEM Emporium, Pa, 1000 | wAIN Columbia, Ky 10004
K Columbia, S.C. 000d | wQS Jefferson City, Ma 1000d | WPEL Montrose, Pa. 1000d | wFUL Fulton, K 10004
WOLS Florence, S.C. 1000| KO DE Jophin, Mo 1000d | WRYT Pittsburgh, Pa 5000 DEpRulteR, KY.
KISD Sloux Falls. §.Dak. 1000d| K NEm Nevada, Mo 250 | WNOW York, Pa, {600d]| A YGL, Winnfeld, La, La00d
WAKI McMinnville, Tenn, 1000 kgyqYy Bllllnu§ Mont 1000 | WTMA Chariesto'n s.C 5000 WSPR Springfield, Mass, 5000
KSIX Corpus Christi. Tex. 250 || (LT2 Glasgow. Mont. 250 | WCKM Winnsboro, S.C. 500d \.\(IXEZB Detrho-t. Mic?: gogo
KOLK Del Rio, Tex. 2501 KBLL Helsna, Mont. 250 | WK BL Covington, Tenn, 1000d w Rochester, Minn, 0 t;
KCERV Kerrvllie, Tex. 250 | KDY North Platte, Nebr. 1000 | KFTV Paris, Tox. 500d iy : .
KLVT Levelfand, Tex. 250 [ KCELK Elko, Nev. 1000 | KPAG Port Arth T 5000 KUSN St. Joseph, Mo. 10004
KEEE Nacogdoches, Tex. 1000 | wsN) @ridgeton, N.J 250 | KKK Sort Antonio” Tox.  s00d | KBLB Soarks, Nev. 1000d
KOSA Qdessa, Tex. 250 | K AVE Carlsbad., N.Mez 250 | KTFO Seminole. Tex. = 10004 | WISN Dover, N.H_ 5000
KHHH Pampa, Tex. 250| 6LV Clovis, N.Mex. 1000 | KANN 0‘”':, 13‘;’\- 1o00d | WOVL Vineland, N.J. 500d
KSEY Seymour, Tex. 1000 | wGBB Freeport, N.Y 250 [ KVEL vernal, Utah pignd | SRACKATandesrdo, Kulilex; 10004
KSST Sulphur Spros., Tex, 250wGVA Geneva, N.Y. 1000d | WDV A Dangiile, va 2009 | WHLD Niagara Falls, N.Y. 5000d
KWTIX Waco, Tex. 250 | w)TMm Jamestown, N.Y. 1000 | wYSR Franklin, Va. 10004 | WDLA Walton, N.Y. 1600d
KMUR Murray, Utah 250 [ wvos Liberty, N.Y 250 | WNRG Grundy, V 1000d | WCGC Belmont, N C. 1000
KOAL Price, Utah 250 | W NBZ Saransc Lake, N.Y. 1000 | wiac Puotiman. ‘Wash 2000 | WMPM Smithfield, N.C.  5000d
WIOY Shllen (08 AR SHOLABINT s K 88 LN S
ngdon, Va, Ny 2 7 tLE Cambridge, 0
WCFV Clifton Forge, va. (000 WATN Watertouwn, H.Y 230 | WEMP Milwaukes, Wis. 5000 | ywpR Claremore, Okla,  S00d
WFVA Fredericksburg, Va. 1000/ yw ST Charlotte, N.G. 1000 | 1260—238.0 KAJD Grants Pass, Oreg.  5000d
WNOR Norfoik, Va. 1900 | weNG Etizabeth City, N.C. 250 | CERN Edmonton, Alta. 50000 | WLER Lebanon, Pa. 1009
KWYZ Everett, Wash. 1000 | w ’NC Jacksonville, N.C.” ~ 1000 | DYBU Cebu. P.i. 1000 | WBHC Hampton. S.C. 10004
KLY K Spokane, Wash. 250! wRAL Ralelgh, N.C. 1000 | WCRT Birmingham. Ala.  5000d | KNWC Sioux Falls. S.Dak. 1000
KREW Sunnyside, Wash. 1000 | \(DLR Devils Lake. N.Dak. 250 [ KPIN Casa Grande, Arlz. 10004 WLIK Newpart, Tenn. 50004
L0 Gy samanaly VS 1990 | wpBW Youngstown, Ohlo 1000 | KCCB Corning, Ark. s00d | KIOX Bay City, Tex 1000
TAP Parkersburg, W.vVa, 1000 | W H7" 7anesvilte, Ohio 250 | KBHC Nashville, Ark. s00d| KHEM Blg Spring. Tex.  1000d
WHBY Appleton, Wls, 250 KGIL San Fernand alif, 5000 | KEPS Eagle Pass, Tex. 1000d
wCeLO J e, Wi 100 KVSO0 Ardmore, Okla. 250 San o, Calif,
BNCSVAIIO- o2 0/ KBEK Elk City, Okla. 250 | KYA San Francisco, Calif.” 5000 KFIZ Fort Worth, Tex. 5000
WHVF WBUMUW Wis, |%5° KBEL ldabel. Okla. 250 | KSNO Aspen, Colo, 5000d | WTID Newport News, Va.  1000d
KVOC Casper, Wyo. 00| KoK L Okmulgee, OKla. 250 | WMMM Wesiport, Conn,  1000d | WHEQ Stuart, Va. 1000d
1240—241.8 KFLY Corvallls, Oreg. 1000d | WNRK Newark, Del, 500d | KCVL Colville. Wash, 1000d
=St KKID Pendleton, Oreg. 1000 | WWDC Washington, D.C. 5000 KBAM Longview, Wash. 50004
CFLM La Tugue, Que. 1000 | KPRB Redmond, Oreg. 250 | WFTW Fort Walton Beach, WICVIR Lisaysers Vv‘g]"'- s000d
CFNW Norman Woells, WRTA Altoona, Pa. 1000 Florida 1000d | WRJS Mauston, Wis. 500d
Northwest Terr. 100| WHUM Reading, Pa. 250 { WAME Miaml, Fla. 5000d | y280—234.2
CFPR Prince Rupert, B.C. 250|WKOK Sunbury. Pa. 250 | WWPF Palatka, Fla. 1000 | UG Hamitton, Ont 5000
CJAV Port Alberni. B.C. 250 | WBAX Wiilkes.Barre. Pa, 250 | WHAB Baxley, Ga. 5000d &ns am °;" nt. (000
CICS Stratford, Ont, 1000| WALO Humaeao, P.R. 1000 | WBBK Blakely, Ga. 1000d | €J o Monthrea . Que, Oog
CJRW Summerside, P.E.I, 250 WWON Woonsocket, R.i. 1000 | WTJH East Point, Ga. 5000d | CKC 0;10 oc. Ou"k- '?goo
CIKBS St. Hyacinthe, Que. 250 WKDK Newberry, S.C. 250 | KIFS idaho Falls, Idaho 5000 | CISL E;, evan, Sask. 8
CKCQ-1 Williams Lake. B.C. 250 | WDXY Sumter, S.C. 250 | KWEI Weiser. Ida. 1000d | WPLD Piedmont. Ala. 1000
CKLS LaSarre, Que. 250 | WBEJ Elizabethton, Tenn, 1000 | WIBV Belleville, jll. 1000 | WNPT Tuscaloosa, Ala. |300°
WEB) Brewton, Ala. 30| WEKR Fayetteville. Tonn, 1000 | WFBM Indianapolis, Ind, 5000 | KHEP Phoenix, Ariz. 00d
WULA Eufaula, Ala. 250 | WBIR Knoxvlile, Tenn. 1000 | KFGQ Boone, lowa 250d | KNBY Newport, Ark. 1000d
WOWL Florence, Als, 1000 | WKDA Nashville, Tenn. (000 | KWHK Hutchinson, Kans. 1000 | KEOX Long Beach. Calif, 1000
WARF Jasper, Ala. 1000| WENK Unlon City, Tenn. 1000 | WXOK Baton Rouge, La. ~ 1000d | KCJH San Luls Obispo, Cal. $00d
KVRD Cottonwood, Ariz. 250 | KVLF Aipine, Tox. 1000 | WEZE Baston, Mass, 5000 | KJOY Stockton, Caiif. 100
KZOW So. of Globe, Ariz. 1000 KEAN Brownwood, Tex. 1000 | WALM Albion, Mich, 1000 | KTLN Denver. Colo. 5000
KOFA Yuma, Ariz. 250 KORA Bryan, Tex. 250 | WJBL Holland. Mich. 5000d | WSUX Seaford, Del. 1000d
KVRC Arkadelphia, Ark, 250 | KOCA Kilgore, Tox. 250 | KROX Crookstan, Minn, 1000 | WDSP DeFuniak 50;"""!- o
KWAIC Stuttoart, Ark, 250 | KSOX Raymondville, Tex. 250 | KDUZ Hutchinson, Minn,  1000d X lorida 5000
KPLY Crescent City. Calif, 250 KCKG Snora. Tex. 250 [WGVM Greenville, Miss.  5000d | WQIK Jacksonville, Fla. 20004
KMBY Monterey, Calif. 1000| KXOX Sweetwater, Tex. 250 | WNSL Laurel, Miss, s000d | W 1F) s, Fla.  1000d
KPPC Pasadena, Calif. 100 | WSKI Montpetier, Vt. 1000 | KGBX Springfield, Mo, 5000 5004
KLOA Ridgecrest, Calit. 250 | WSSV Petersburg; Va. 1000 | KIMB_ Klimball, Nebr. 10004 | ¥ ]
KROY Sacramento, Calll. 1000 [WROV Roanoke, Va. 1000 | WBUD Trenton, N.J. 5000 | W . 000d
KRNO San Bernardino, WTON Staunton, Va. 1000 | KVSF Santa Fe, N.Mex, 1000 | WGBF Evansville. Ind, 5000
Californla 1000d | KXLE Ellensburgh, Wash, 250 | WBNR Beacon, N.Y, 10004 | KCOB Newton, lowa 1000d
KSON San Diego. Calif. 250 | KGY Olympia, Wash. 1000 | WNDR Syracuse. N.Y. 5000 | KSOI Arkansas Clty, Kans. 1000
KSMA Santa Maria. Callf. 250/ WKOY Bluefield. W.Va. 1000 | WGWR Ashebaro. N.C. 5000d | —————— —=
KSUE Susanville, Calif, 1000 WTIP Charleston, W,Va, 1000 | WCDJ Edenton, N.C. 1000d | WHITE'S RADIO LOG 163



Ke. Wave Length W.P,|[Kc. Wave Length W.P.|Kc. Wave Length W.P,
WCPM Cumberiand, Ky. 1000d ( KW KW Pasadena, Calif. 1000 | 1320—227.1
WOSU New Orieans, La. 5000 | KVOR Colo. Sprgs., Colo. 1000 N
KWCL Oak Grove, La, 500d | WAVZ New Haven, Conn. 1000 |CHQM Vancouver, B.C. 10000
WEIM Fitchburg, Mass. 5000 | WRKT Cocoa Beach, Fla. 500d | CKEC New Glaspow, N.S,
WFYC Alma, Mich. 1000d| W FG Marathon, Fla, 500d | CJSO Sorel, P.Q. 1000
WTCN Minneapolls, Minn, 5000/ WSOL Tampa, Fla, 5000d | CKKW Kitchener, Ont, 1000
KVOX Moorhead, Minn. 1000 WMTM Moultrie, Ga, 5000d | WAGF Dothan, Ala. 1000
KDKO Clinton, Mo. 1000d | WNEA Newman, Ga. 500 | WENN Birmingham, Ala,  5000d
KYRO Potosl,Mo. 500d | WIMO Winder. Ga. 1000d | KBLU Yuma, Ariz. 500d
KCNI Broken Bow, Nebr. 1000d | KOZE Lewiston, Idaho 8000| KWHN Fort Smith, Ark,
KTOO Henderson, Nev, 5000d | WTAQ LaGrange, lil. 1000 | KRLW Walnut Ridge, Ark. 1000d
KRZE Farmington, N,Mex. d| WFRX W. Frankfort. 111, 1000d | K HS) Hemet, Calif. 500d
WADO New York, N.Y. 5000 |[WHLT Huntington, Ind. 500d | KLAN Lemoore, Calif. 1000d
WROC Rochester, N.Y, 5000d | WMFT Terre Haute, Ind. 500d | KUDE Occanside, Calif, 500
WSAT Salisbury, N.C. 1000 KGLO Mason City., lowa 5000 | KCRA Sacramento. Callf, 5000
WYAL Scotland Neck. N.C. 5000d |[WBLG Lexington, Ky. 1000 | KAV Rocky Ford, Colo. 1000d
WO NW Defiance, Ohlo ) WIBR Baton Rouge, La, 1000 | WATR Waterbury, Conn,
WLM]J Jackson, Ohio 1000d | KANB Shreveport, La. 1000d [ WGMA Hollywood. Fla. 1000d
KLCO Poteau, Okla, 1000d | WFBR Baltimore, Md. 5000 | WZO K Jacksonville, Fla, 5000
KERG Eugene, Ores. WIDA Quincy. Mass. 1000d | WAMR Venice. Fla. 500d
WBRX Berwick, Pa. 500d | WOOD Grand Rapids. Mlch. 5000 | W HIE Griffin, Ga, 5000d
WHVR Hanover, Pa. 5000 | WRBC Jackson, Miss, 5000 | WKAN Kankakee, 1. 1000
WKST New Castle, Pa. 1000 KMMO Marshall, Mo. 1000d | KNIA Knoxville, lowa 500d
WCMN Arecibo, P.R. 5000 | KBRL McCook. Nebr. 1000d | KMAQ Magquoketa, lowa 500d
WANS Anderson, 8.C, 5000) KPTL Carson City, Nev, 5000 | KLWN Lawrence, Kans, 500d
WJAY Mullins, S.C. 00d | WAAT Trenton, N.J. 250d | WBRT Bardstown, Ky, 1000d
WMCP Columbia, Tenn, 1000d | wOSC Fulton, N.Y. 1000d | WNGO Mayfield. Ky, 1000d
WDNT Dayton, Tenn, 1000d | WEEE Ronsselaer, N.Y. 5000d | KHAL Homer, La, 1000d
KNIT Abilene, Tex, 500d | WGOL Goldsboro, N.C. 1000d | WICO Salisbury, Md. 1000d
KWHI Brenham, Tex, 1000d | WLNC Laurensburg, N.C. 500 | WARA Attleboro. Mass, 1000
KLUE Longview. Tex. 1000d | wSYD Mt. Airy. N.C. 5000 | WILS Lansing. Mich, 5000
KRAN Morton, Tex. WERE Cleveland. Ohle 5000 ( WDMJ Marquette, Mich, 1000
KVWG Pearsall, Tex, 500d | wMVO Mt, Vernon, Ohio 500 | WRJW Picayune, Miss, 50004
KNAK Salt Lake City, Utah 5000 | KOME Tulsa, Okla. 5000 | KXLw Clayton, Mo, 1000d
WKDE Altavista, Va, 500d { KDOV Medford. Oreg. 5000d | KOLT Seottsbiuff, Nebr. 5
WYVE Wytheville, Va, 1000d | KACI The Dalles, Oreg. 1000d | WWHG Hornell, N.Y, 5000d
KUDY Spokane, Wash. 5000d | WWCH Clarion, Pa, 500d | WQSR Solvay, N.Y, 500d
KIT Yakima, Wash. 5 WTHT Hazleton, Pa. 1000d | WAGY Forest City. N.C. 1000
WVAR Richwood, W.Va, 1000d | WTIL Mayaguez, P.R. 1000 | WCOG Greensboro, N.C.
WNAM Neenah, Wis, 5 WLOW Aiken, S.C. 500wd | WEEW Washington, N.C. 500
1 WCKI Greer, S.C. 1000d | KQDY Minot, N.Dak, 1000d
290—232.4 WKSG Kershaw, .C. 500d | WHOK Lancaster. Ohio  1000d
CFAM Altona, Man, 10000| KOLY Mobridge. S.Dak. 1000d | KWOE Clinten, Okla. 1000d
CKSL London, Ont. 5000 | WMTN Morristown, Tenn, 5000d | KATR Eugene, Ore. 000d
WTHG Jackson, Ala, 1000d | WMAK Nashville, Tenn, 5000 | WKAP Allentown, Pa, 5000
WSHF Sheffield, Ala, 1000d | KVET Austin, Tex. 1000 | WGET Gettysburp, Pa, 000
WMLS Sylacauga, Ala. 1000d | KTFY Brownfield, Tex, 1000d | WJIAS Pittsburgh, Pa. 5000
KEOS Flagstaff, Ariz. 000 {| KGNS Laredo, Tex. 500d | WSCR Scranton. Pa, 1000
KCUB Tueson, Ariz. 1000 | KKAS Silsbes. Tex. 500d | WUNO Rio Piedras. P.R. 5000
KDMS EI Dorado, Ark. 5000d [ KSTU Logan, Utah 1000 | WOIC Celumbia, S.C. 1000
KUQA Siloam Sprgs., Ark, $000d | KOL Seattle. Wash, 5000 KELO Sioux Falls, S.Dak. 5000
K HSL Chico. Calif. 5000 | WCLG Morgantown, W.Va, 1000d | WKIN Kingsport. Tenn. 5000d
KPER Gilroy, Calif, 5000d | W KLC St. Albans, W.Va, 1000d | WMSR Manchester, Tenn. 1000d
KMEN San Bernardino 1310—228.9 KVMC Colo, City, Tex. 1000d
California 5000 —4£438. KXYZ Houston, Tex, 5000
KACL Santa Barbara, Calif. 5000d |CKDY Ottawa, Ont. 50000 | KCPX Sait Lake City, Utah 5000
WCCC Hartford, Conn, 500d|CFGM Richmond Hill, Ont, 10000 [ WDMS Lynchburg, Va. 1000
WTUX Wilmington, Dol.  1000d | W HEP Foley. Ala, 1000d | WEET Richmond, Va, 10004
WTMC Ocala, Fla. 5000 |CHGB St. Anne.dela-Pocatiere, KXRO Aberdeen, Wash, 5000
WSCM Panama City Beach, Quebee 5000d | K HIT Walla Walla, Wash, 1000d
Florida 500d { WIAM Marion, Ala, 5000d | WQMN Superior, Wls, 1000d
WIRK W. Palm Beh., Fla. 5000| KBUZ Mesa, Ariz 5000 | WFHR Wisconsin Rapids,
WDEC Americus. Ga. 1000d | KBOK Malvern, Ark 1000d Wis. 5000
WCHK Canton, Ga. 1000d | KIOT Barstow, Calif. 500d 1330—225.4
WOKA Douglas, Ga. 1000d | KPOD Crescent City. Calif. 1000d °
WTOC Savannah, Ga, 50001 KDIA Oakland, Calif. 1000 | WROS Scottsboro, Ala, 1000d
KSNN Pocatello, (daho 1000d | KTKR Taft, Calif 1000d | KMOP Tueson. Ariz, 500d
WIRL Peoria. Il 5000 [ KFKA Greeley, Colo, 1000 | KVEE Conway, Ark, 800d
KPRT Pratt, Kansas 5000 | WICH Norwich, Conn, 5000 | KLPC Lompoc, Cali tkd
WCBL Benton, Ky. 5000d ( WDOO Deland. Fla. 5000d | KFAC Los Angeles, Calif, 8000
KJEF Jennings. La. 1000d ( WAUC Wauchula. Fla. 500d | KLBS Los Banos, Calif, 300d
WHGR Houghton Lake, Mich. 5000 | WBRO Waynesboro. Ga. 1000d | KAHR Redding, Calif. 5000d
WNIL Niles, Mich, 500d | WBMK west Point, Ga, 1000d | WARN Ft. Pierce, Fla. 1000
WOIA Saline. Mich. 500d | KNU| Makawao, Hawaii 1000 | WYSE Lakeland, Fla, 10004
KBMD Benson, Minn. 500d | KLiX Twin Falls, Idaho 5000 | WEBY Miiton, Fla, 5000d
WBLE Batesville, Miss, 1000d | WISH Indianapolis, Ind. ggoo WMEN Tallahasses, Fla, 5000d
KALM Thayer, Mo, 1000d | KDLS Perry, lowa 0d | WMLT Dublin. Ga. 000d
KGVO Missoula, Mont, 5000 | KOKX Keokuk, lowa 5000 | WEAW Evanston, IlI. 5000d
KOIL Dmaha, Nebr. 5000 | WTTL Madisonville. Ky. 500d | WRAM Monmouth, ill, 1000d
WKNE Keeno, N.H. 5000 | WDOC Prestonsburg, Ky. 5000d | WRRR Rockford. 111, 1000d
KSRC Socorro, N 1000d | KIKS Sulphur, La, 500d | WIPS Evansville. Ind. 5000
WGLI Babylon, 1000 | KUZN W. Monroe, La, 1000d | KWWL Waterloo, iowa 5000
WNBF Binghamtol .Y. 5000 wLOB Portland. Maine 1000d | KFH Wichita. Kans, 5000
WHKY Hickory, N.C. 5000 | WORC Woreester. Mass, 000 | WYGD Corbin, Ky. 00
WEYE Sanford, 1000d |WKMH Dearborn. Mich, gooo WMOR Morehead, Ky. 1000d
WOMP Bellaire, Ohio 1000d | WCCW Traverse City, Mich, 1000d | KVOL Lafayette, La. 1000
W HI0 Dayton, Ohlo 5000 | KRBI St. Peter. Minn, 1000d | WASA Harve deéuee, Md. 1000d
KUMA Pendleton. Oreg. 5000 | WX XX Hattlesburg, Miss. t000d | WCRB Waltham. Mass. 501
KLiQ Portland, Ores. 00d| K FSB Joplin. Mo. 5000 | WTRX Flint, Mich. 5000
WFBG Altoona, Pa, KFBB Great Falls, Mont. 5000 | WLOL Minneapolis. Minn. 5000
WICE Providence, R.I. 0| KGMT Fairbury, Nebr. 500d | WIPR Greenville, Miss, 100!
WFIG Sumter. S.C. 1000 |WJLK Asbury Park. N.J. 250 | WDAL Meridian. Miss. 1000d
WATO Oak Ridge. Tenn. Skw (WCAM Camden, N.J. 250 | KUKU Willow Springs, Mo. 1000d
KBLT Big Lake, Tex 1000d | KARA Albuquerque. N.M, 1000d | KGAK Gallup, N.Mex. 5000
KIVY Crockett, Tex 500d {WVIP Mt. Kiseo, N.Y, 5000d | WEVD New York. N.Y 5000
KRGV Weslaco, Tex. + 5000 | WTLB Utica, N.Y. 1000 | WPOW New York, N.Y. 00
KTRN Wichita Falls. Tex. 5000 | WISE Asheville, N.C. 5000 | WEBO Qwego, N.Y, 000d
WPVA Colonial Hgts., Va. 5000d | WKTC Charlotte, N.C. 1000 | WHAZ Troy, N.Y, 1001
WAGE Leesburg, Va. 1000d | WTIK Durham. N.C. 1000 | WUSM Havelock. N.C. 1000d
WKWS Rocky Mount, Va. 1000d | KNOX Grand Forks. N.Dak. 5000 | WHOT Campbell, Ohio S
WwWVOW Logan. W.Va, 5000 | WFAH Alliance, Ohio 1000d | WFIN Findlay, Ohio 1000d
KAPY Port Angeles, Wash, 1000d {| KNPT Newport, Oreg. 5000 | WKOV Weliston. Ohio 500d
WMIL Milwaukee, Wis, 1000d |WBFD Bedford, Pa. 5000d | WELW Willoughby, O, 500wd
WCOW Sparta, Wis, d| WGSA Ephrata, Pa. 5000d | KPOJ Portland. Oreg. 5000
KOWB Laramie, Wyo. 5000 | WNAE Warren, Pa. 5000d | WBLF Bellefonte, Pa. 500
1300-—230.6 WDKD Kingstree, 8.C. 5000d | WICU Erle, Pa 5000
F= o ag())(? Jch;(tanoo_rn. Tenn. .'soo%o ‘\%ABI: %onnv'.lf cs & 5?,0023
BAF Moncton, N.B. 5000 ackson, Tenn. reenviile .
gJME Regina, Sask. 1000 | WBNT Dneida, Tenn, 1000d | WAEW Crossville, Tenn, 1000d
WBSA Boaz, Ala, $500d| KZ1P Amarillo, Tex, 1000d | WTRD Dyersburg. Tenn. 500d
WTLS Tallassee, Ala. 1000d | WRR Dallas, Tex. 5000 | KMIL Cameron. Tex. 500d
KWCB Searey, Ark. 1000d | KOYL Odessa, Tex. 1000d | KSWA Graham, Tex. 00
KROP Brawley, Callf, 1000/ KUBO San Antonio, Tex. 5000d | KINE Kingsville. Tex. 1000d
KYNO Fresno, Calif. 5000 | WEEL Fairfax, va. 1000 | KVKM Monahans, Tex, 50
\zg#vNﬁwnon N\:?“h Va. |8882 ‘I:'Dq_l'(‘ ‘II’Jyler.“}'u.v lg%od
rosser. Was! 8 anville. Va.
164  WHITE'S RADIO LOG|WIBA Madison, Wis. 5000 | WRAA Luray, Va. 1000d

Ke. Wave Length W.P.
WOLD Marion, Va. 1000d
WESR Tasley, va, 1000d
KFKF Bellovue, Wash, 5000d
KCFA Spokane, Wash, d
WETZ New Martinsville,

W.Va. 1000d
WHBL Sheboygan, Wis. 1000
KOVE Lander, Wyo, 5000
1340—223.7
CFGB Goose Bay, Nfld. 1000
CJAF Cabano. Que. 250

CFSL Weyburn, Sask.

1000
CFYK Yeliow Knife, N.W,T. 250
CHAD Amos. Que, 250
CJLS Yarmouth, N.S, 250
CHRD Drummondville, Que, 250
CJQC Quebec, Que. 50
CKAR.I Parry Sound, Ont. 250
CKOX Woodstock, Ont. 250
WHKUL Cullman, Ala. 50
WJOI Florence, Ala. 1000
WGWC Selma, Ala. 250
WFEB Sylacauga, Ala, 250
KIBH Seward, Alaska 250
KIKO Miami. Ariz, 250
KNOG Nogales, Ariz. 250
KPGE Page, Ariz. 250
KENT Prescott, Ariz. 250
KBTA Batesville, Ark. 1000
KAAB Hot Springs, Ark, 500
KBRS Springdale. Ark. 250
KENL Arcata, Calif, 50
KMAK Fresno, Calif
KDOL Mojave, Calif. 100
KSFE Needles, Calif. 250
KAUR Oroville, Calif. 250
KATY San Luis Obispo.

California 1000
KIST Santa Barbara, Calif. (000

KOMY watsonville, Calif. 1000
KDEN Dewver, Colo. 250
KWSL Grand Junction, Colo. 250
KVR H" Salida. Colo, 25
WN HC New Haven, Conn. 1000
WOOK Washington, D.C. 250
WSLG Clermont, Fla. 250
WTAN Clearwater. Fla. 250
WROD Daytona Beh., Fla, 1000
WDSR Lake City. Fla, 1000
WTYS Marianna, Fla. 1000
WQXT Palm Beach. Fla. 250
WSEB Sebring, Fla. 250
WNSM Valparaiso-Niceville,

Fla. 250
WAKE Atlanta, Ga. 1000
WGAU Athens, Ga, 1000
WBBQ Augusta, Ga. 1000
WGAA Cedartown, Ga, 1000
WOKS Columbus, Ga, 1000
WBBT Lyons, Ga, 250
WTIF Tifton, Ga. 1000
KWLW Wampa, Idahe 1000
KPST Preston. Idaho 50
KSKI Sun Valley, Idaho 1000
WSOY Decatur, Ili. 000
WIPF Herrin, 101, 250
WJOL Joliet, 11, 250
WBIW Bedford. Ind. 1000
WTRC Elkhart, Ind. 1000
WLBC Muncie, Ind. 1000
KROS Clinton, lowa 250
KLIL Estherville, lowa 100
KCKN Kansas City., Kans. 250
KSEK Pittsburg, Kans, 250
WCMI Ashland. Ky. 250
WBGN Bowling Green, Ky. 250
WNBS Murray, Ky. 250
WEKY Richmond. Ky. 250
KVOB Bastrop. La, 250
KRMD Shreveport, La. 250
WFAU Augusta, Maine 1000
WHOU Houlton, Maine 1000
WGAW Gardner, Mass. 1000
WNBH New Bedford, Mass. 1000
WBRK Pittsfield, M 1000
WLEW Bad Axe. Mich. 250
WLAV Grand Rap., Mich, 1000
WCSR Hillsdale, Mich. 1000
WMTE Manistes, Mich. 1000
WAGN Menominee. Mich, 250
WMBN Petoskey, Mich. 1000
WEXL Royal Oak. Mich, 250
KDLM Detroit Lakes, Minn. 1000
WEVE Eveleth, Minn, 1000
KROC Rochester, Minn. 1000
KWLM Willmar, Minn. 1000
WJIMB Brookhaven, Miss. 250
WAML Laurel. Miss, 250
KXEOQO Mexico. Mo, 250
KLID Poplar Bluff, Mo, 250
KSMO Salem. Mo, 250
KICK Springfield. Mo, 250
KCAP Helena, Mont, 250
KPRK Livingston, Mont, 250
KATL Miles City, Mont, 1000
KQTE Missoula. Mont. 250
KHUB Fremont, Nebr. 500
KGFW Kearney, Nebr. 1000
KSID Sidney, Nebr. 1000
KORK Las Vegas, Nev. 250
KBET Reno, Nev. 1000
WDCR Hanover. N.H. 1000
WMID Atlantie City, N.J. 1000
KNDE Aztee, N.Mex. 1000
KRRR Ruidoso. N.Mex. 250
KKIT Taos, N.Mex. 250
KSIL Sitver City, N.Mex, 1000



Ke. Wave Length W.P,|Ke. Wave Leagth
WMBO Auburn, N.Y. 1000 KTLQ Tahlequah, Okla,
WENT Gloversville, N.Y, 1000| KRVC Ashland, Oreg.
Yoy dmsn i g s Sl o'
ockport, N.Y, or| A
WMSA Massena, N.Y, 1000 WDAR Dariington, S.C.
WALL Middietown, N.Y, 1000 | WGSW Greenwood, S.C.
WIRY Plattsburgh, N.Y. 1000| WRKM Carthage, Tenn.
WIRI Lenoir, N.C. 1000| KCAR Ciarksville, Tex.
wg§% bur'nb;ng‘n N.C. :888 K’ééé JasnerA. 'I’exl.
xford, N.C. K San Antonio, Tex.
WOOW Greenvills, N.C. 1000 | WBLT Bedford, Va
WGNI Wilmington, N.C. 1000 | WFLS Frederleksburg, Va.
HaLR sl wo. e WAVS i V)
afton, N, . ortsmouth, Va,
WNCO Ashland, Ohio 250 |[WPDR Portage, Wis,
WOUB Athens. Ohié 250
WIZE Springfield, Ohlo 250/1360—220.4
WSTV Steubenviile, Ohio 1000 | wwwg jasper, Ata,
KIHN Hugo, Okla, 250 (wLiQ Mobile, Ala
KOCY Okla. City, Okla, 250 | wMFC Monroevills, Ala,
KTOW Sand Springs, Okia. 50 WELR Roanoke, Ala J
KWVR Enterprise, Oreg. 250 KRUX Glendale, Ariz
KIHR Hood River, Orep. 250 L YR Clarksvltle. ark
KFIR North Bend, Orea. 1000 (£ A Hetann. are
WCVI Connellsviile, Pa. 250 K FIV Modesto, Calif,
S nsrove CLY. Bt 400 | KRCK Riduecrest, Cailt
WKRZ 0il City, Pa. 1000 | 1 CBsan Dlags. Calit. '
WHAT Philadelphia, Pa, 1000 {0 v> Boulder Cote.
WRAW Reading, Pa. 1000| wone Hartiors S hon
WTRN Tyrone, Pa. 250 W OBS Jacksomilie Fla
WBHRE Wilkes-Barre, Pa. 1000 J 003 (aeksonvilie. Fla.
WWPA williamsport, Pa. 250 ~ el
WGRF Aguadilia, P.R. 260 | WAFH Sanfogd. Fia;
WOKE Charleston, 8.C. 1000 WINT Winter Haver, Fla,
WAZA Bainbridge, Ga.
WRHI Rock Hill, S.C. 1000 WLA
WSSC Sumter, S.C. 1000 | WLAW Lawrenceviils, Ga.
KUV Huron. S.0. 250/| WMAC Melier, Ga,
RSO Rapid Clty, S.0ak. 1000 WAYN Rome, Ga
WBAC Cleyeland, Tonn. 250 | WLBK DeKaib, (I,
WVMC Mt. Carmel, 1il.
WKRM Columbia, Tenn, 1000
WGRV Greeneville, Tenn, 250 | WGFA Watseka, 111
WKGN Knoxville. Tena. 1000 | KXGI Ft. Madison, lowa
h .
WHHM Memphls, Tenn. 250 | KSC! Sioux Clty, lewa
WCDT Winchester, Tenn, 1000 KBTO El Dorado, Kens
KWKC Abilene. Tex. 250 |WFLW Monticello, Ky.
KTSL Burnett, Tex. 250 | KDBC Mansfield, La
KAND Corsicana, Tex. 250 |[KVIM New Iberia, La
KSET El Paso, Tex. 250 | KTLD Tallulah, La,
KLBK Lubbock, Tex, 250 [ WEBB Dundalk, Md.
KRBA Lufkin, Tex. 250 WLYN Lynn, Mass,
KPDN Pampa, Tex. 250 ' WWRO Caro, Mich,
KOLE Port Arthur, Tex. 250 WKMI Kalamazoo, Mlch,
KTEO San Angelo, Tex. 50 | KLRS Mountain Grovs, Mo.
WTWN St. Johnsbury, Vt, 1000 | KWRV MeCook, Nebr,
WSTA Charlotte Amalie, V.1, 250 | WNNJ Newton, N.J.
WKEY Covington, Va, 1000 | WWBZ Vineland, N.J,
WHAP Hopewell, Va, 1000 | WKOP Blnghamton, N.Y.
WIMA Orange, Va, 1000 | WMNS Olean, N.Y,
KAGT Anacortes, Wash, 250 | WCHL Chapel HIIL, N.C.
KPKW Pasco, Wash, 250 | KEYZ Williston, N.D
KAPA Raymond., Wash, 250 | WSAI Clncinnati, Qhio
KMEL Wenatechee, Wash, 250 [WWOW Conneaut, Ohio
WHAR Clarksburg, W.Va, 250 { KUIK Hillsboro, Oreg
WEPM Martinsburg, W.Va. 250 | WPQR McKessport, Pa,
WMON Montaomav W.Va., 250 WPPA Pottsville, Pa,
WOVE Weleh, W Va. 1000 | WELP Easley, S.C.
WLDY Ladysmith, Wis, 1000 | WLCM Lanecaster. S.C.
WRIT Milwaukes, Wis, 250 [WNAH Nashville, Tenn.
KYCN Wheatland, Wyo, 250 KRAY Amariilo, Tex.
KWOR Worland, Wyo, 250 KA(:'I’A ABndrews. 'I'lgx.
1350—222.1 KwB aytown, Tex,
CHOV Pembroke, Ont. rogod (SR Y S Corpusehristl, Te:
CILM Joliette, Que, 1000 2 g o
CKLB Oshaws, Ont 10000 | WBOB Galax, va.
sDaws. Cat. WHBG Harrisonburg, Va,
CKEN Kentville, N.S, 1000 KFDR Grand Coulee, Wash
WIWT Demopolis, Ala, 5000d |\ p0 Tacoms. Wash, @ 2o
WELB Elba, Ala, 10004 WHIC Matawan, W.V
WGAD Gadsden, Ala. 5000 [ & oy Ravonewood. WV
KLYD Bakersfleld, Calit.  1000d | Jg's\" Fovenswood, W.Va.
KCIKC San Bernardino. Callf. 500w ey vitotoun  wis.
KSRO Santa Rosa, Calif, 5000 s 3
KGHF Pusblo, Colo, sooo | MNE Wenomoniel Wit
wr'“( 'I,Unrwalk.cConn. nljggo eI SPrEn ge W0y
w utnam, Conn, d
WEZY Cocoa, Fla, 1000 1370—218.8
WDCF Dade City. Fla, 1000d | WBYE Calera, Ala,
WBSG Blackshear, Ga. 500d |CFLV Valleyfleld, P.Q.
WRWH Cleveland, Ga. 1000d | KTPA Prescott, Ark.
WRPB Warner Roblns, Ga, 5000d | KBUC Corona, Calif.
KRLC Lewiston, Idaho 5000 | KEEN San Jose, Callf.
ijBAP Peorh.ll':l. 1000 &(;‘(%NKT;:-ra.'(iam. i
WIJBD Salem, IIl, 500d ountstown, Fla,
WI0U Kokomo, Ind. 5000 WKOS Ocala, Fia.
KRNT Des Moines, lowa 5000 WCOA Pensacola, Fla,
KMAN Manhattan, Kans, 500d | WAXE Vero Beach, Fla.
WLOU Louisville, Ky, 50004 | WBGR Jesup, Ga,
WSMB New Orleans, La, 5000 WFDR Manchester, Ga.
WDEA Elisworth, Me, 1000d | WKLE Washington, Ga.
WHMI Howell, Mich, 500 | WPRC Lincoln, 1il.
KDY0 Ortonville, Minn, 1000d | WTTS Bloomington, Ind
WCMP Pine City, Minn, 1600d | WGRY Gary, Ind.
WKOZ Kosciusko, Miss, 5000d | KDTH Dubugque, lowa
KCHR Charleston, Mo, 1000d | KGNO Dodge City, Kans.
KBRX 0'Neill, Nebr. 1000d | KALN lola, Kans,
WLNH Laconla, N.H. 5000d | WGOH Grayson, Ky.
WHWH Prineston, N_J. WTKY Tompkinsville, Ky,
KABQ Albuquerque, N.M, 5000 | KAPB Marksville, La.
wgﬁe cmmnu’5 l:.v. 1000d wr'ﬂ'(l Eraddt:’e'lu Nt:ﬂ.a Md.
Rome, N.Y. 500d eonardtown, .
WBMT Black Mountain, N.C, 500d| WGHN Grand Haven, Mich,
wtts Moﬁresvllle. N.C. 10004 KSDUO% Ealrmon;,“Mlnn.
Wilson, N.C. 1000d | W anton, Miss.
KQDI Bismarek, N.D, 500d | KWRT Boonville, Mo.
WADC Akron, Ohlo 5000 KCRV Caruthersville, Mo,
WCSM Celina, Ohio 500d | KXLF Butte, Mont,
WCH ! Chiilleothe, Ohlo 500d| KAWL York, Nebr,
KRHD Duncan, Okla, 250/ WFEA Manchester, N.H.

Ke. Wave Length

WALK Patechogue, N.Y,
WSAY Rochester, N.Y.
WLTC Gastonia, N.C,
WTAB Tabor City, N.C,
KFIM Grand Forks, N.D.
WSPD Toledo, Ohio

KAST Astoria Oreg,
WOTR Corry, Pa,

WPAZ Pottstown, Pa,
WHKMC Roaring Sprgs., Pa.
WIVV Vieques, P.R.
WKFD wickford, R.I.
WDEF Chattanooga, Tenn.
WDXE Lawrenceburg, Tenn.
WRGS Rogersville, Tenn,
KOKE Austin, Tex,

KFRO Longview, Tex.
KUKO Post, Tex.

KSOP Salt Lake City, Utah
WBTN Bennington, Vt.
WHEE Martinwville, Ve.
WIWS South Hill, Va,
KPOR Quiney, Wash,
WMOD Moundsville, W.Va,
WCCN Neiilsville, Wis,
KVWO Cheyenne, Wyo.

1380—217.3

CFDA Victoriaville, Que,
CKPGC Brantford, Ont.
CKLC Kingston, Ont,
WRAB Arab, Ala,

WGYV Greenville, Ala,
KDXE N. Littie Rock, Ark,
HKBVM Lancaster, Calif.
KGMS Sacramento, Calif,
KSBW Salinas, Cailf.
KFLJ Walsenburg, Colo.
WAMS Wilmington, Del.
WLIZ Lake Worth, Fla.
wQXQ Ormond Beh,, Fla.
WLCY St. Petersburg, Fla,
WAOK Atlanta, Ga.

WBEL South Beloit, Ili,
BZ| Brazil, Ind.
KI1G Ft. Wayne, Ind.
CIM Carroll, lowa
HAK Cedar Rapids, lowa
Il Washington, lowa
MTA Central City, Ky.
WHKY Winchester, Ky,
YNK Baton Rouge. La,
KTJ) Farmington, Me.
TTH Port Huron, Mich,
WPLB Greenville, Mich.
ICLIZ Bralnerd, Minn,
AGE Winona, Minn,
LT Indianola, Miss,
L
K

iiiiig*xii

3
-

Kansas City, Mo,
St, Louis, Mo,
Holdredge, Nebr.
Portsmouth, N.H.
Zarephath, N.J,

R

Asheville, N.C.
Winston.Salem, N.C.
Lorain, Ohlo
Waverly, Ohlo
Lawton, Okla,

S Muskoges, Okla.
KBCH Ocean Lake, Ores.
KSRV Ontario, Oreg.
WACB Kittanning, Pa.
WMLP Miiton, Pa.
WAYZ Waynesboro, Pa,
WNRI Woonsoeket, R.I.
WAGS Bishopville, S.C,

fEEEELEgEx
—“rm

xR

YSH Clinton, Tenn.
MM Millington, Tenn.
JET Beaumont, Tex.

M El Paso, Tex.
UL Muleshos, Tex.
OP Pleasanton, Tex.
YB Rutland. Vt,

BG Richmond, Va,
RKO Everett, wash.
PEG Spokane, wasn,
BEL Beloit, Wis,

1390—215.7

CKLN Nelson, B.C.
WHMA Anniston, Ala.
KDQN OeQueen, Ark,
IKAMO Rogers, Ark.
KGER Long Beach, Calif.
KCEY Turloek, Calif,
KFML Denver, Colo,
WAVP Avon Park, Fla.
WPUP Gainesville, Fia,
WGES Chicago, (1l
WYNR Chicago, III.
WFIW Falrfield, Ifl,
WICD Seymour, Ind.
KCLN Clinton, lowa
KCBC Des Moines, lowa
KNCK Concordia. Kans,
WANY Albany, Ky.
WKIE

Hazard, KE'
KFRA Frankiin, La,

w

W.P. | Ke. Wave Length w.r,
500d | KNOE Monroe, La. 5
5000 | WEGP Presque Isle, Mo, 50004
1000d | WCAT Orange, Mass. 1000d
5000d | WPLM Plymouth, Mass, 5000
1000d | WCER Charlotte, Mich. loood
5000 | KAOH Duluth, Minn, 501
1000 | KRFO Owatonna, Minn, 500d
1000 | WROA Gulfport, Miss. 1000d
1000d | WQIC Meridian, Miss, 5000d
1000d | KIPW Waynesvilie, Mo. 1000d
1000 | KENN Farmington, N.Mex. 5000
500d | KHOB Hobbs, N.Mex. 5000d
5000 | WEOK Poughkeepsie, N,Y, $5000d
1000d | w RIV Riverhead, N.Y, 1000d
1000d | WFBL Syracuse,N.Y, 5000
1000d | WKRK Murphy, N.C, 1000d
$000 | WEED Roeky Mount, N.C. 5000
500d | WADA Shelby, N.C, 500d
1000d | WIRM Troy, N.C. $00d
1000d | KLPM Minot, N.Dak, 5000
5000d | WOHP Bellefontaine, Dhio  500d
5000d | WMPO Middleport.Pomroy,
1000d Ohio  1000d
1000d | WFMJ} Youngstown, Ohis 5000
5000d | KCRC Enid. Okia, 1000
1000 | KSLM Salem, Orep. 5000
WLAN Lancaster, Pa. 5000
WRSC State College, Pa. 1000d
1000 | WISA isabella, P.R. 1000
0000 WHPB Belton, S.C. S00d
WCSC Charlestan, S.C. 5000
1000d | KJAM Madison, 8.D, 5000d
1000d | WTJS Jackson, Tenn. 5000
1000d | KULP EI Campo, Tex. 500d
1000d | KBEC Waxahachie, Tex. 500d
1000 | KLGN Logan, Utah 1000
5000 | WEAM Arlington, Va 5000
1000d | WWOD Lynchburg, Va, 5000
50 KBBO Yakima, Wash, 1000
500d
10004 | 1400—214,2
5000| CXDH Amherst, N.8. 250
5000 | CJFP Riviere.du.Loup, Que, (000
5000d | CKRN Rou’n. GQue, 250
5000 | CKSW Swift Current, Sask, 1000
5000 | WMSL Decatur, Ala. 250
500d | WXAL Demopolis, Ala, 250
5000 | WFPA Ft. Payne, Ala. 250
1000 | WILD Homewood, Ala, 1000
1000 WIHO Opelika, Ala, 1000
500d | KSEW Sitka, Alaska 250
500d | KCLF Clifton, Arlz. 250
1000d | K1IKJ Flagstaff, Arlz. 250
500d | KXIV Phoenix, Arlz. 250
1000d | KYUC Tucson, Ariz, 250
1000 { KVOY Yuma, Arlz. 250
500d | KELD El Dorado. Ark, 1000
10008 | KCLA Pine Bluft, Ark, 1000
1000) KWYN Wynne, Ark. 000
500d | KRE Berkeley, Calif. 1000
5000 | KREO Indio, Calif. 250
5000 | KAMS Roddlnr, Callf. 250
500 KSLY San Luls Obispo, Cal. 250
1000 KSPA Santa Paula, Caiif. 250
5000, KHOE Truekee, Calif,
500d | KUK Ukiah, Calif. 1000
5000 | KONG Visalia, Calif, 250
5000 | KRLN Canon City, Colo. 250
5000 | KDTA Delta. Colo. 250
500d | KFTM Ft. Morgan, Colo, 250
1000d | KBZZ La Junta, Colo, 250
1000 | WSTC Stamford, Conn, 1000
1000 | WiLl willimantie, Conn, 000
1000d | WFTL Ft, Lauderdale, Fia, 250
5000 | WIRA Ft. Plerce, Fia, 250
1000d | WRHC lacksonville, Fla. 250
1000d | WPRY Perry, Fla, 250
1000d | WTRR Sanford, Fia. 1000
1000d | WZRH Zephyr Hills, Fla. 50
1000d | WCQS Alma, Ga. 1000
1000d | WSGC Elberton, Ga, 1000
5000 | WNEX Macon, Ga. 1000
500d | WMGA Moultrie, Ga. 1000
1000d | WCDH Newnan, Ga. 000
500d | WGSA Savannah, Ga. 1000
1000 | KART Jerome, Idaho 250
1000 | KRPL Moscow, Idaho 250
1000d | KSPT Sandpoint. Idahe 250
5000 | WDWS Champalgn, Il 1000
1000d | WGIL Galesburg, 111 1000
1000d | WROZ Evansville, Ind. 1000
5000 { WBAT Marlon, Ind. 500
5000 | KCOG Centervilie, lowa 100
5000 | KVFO Fort Dodge, lowa 250
mporia, s.
5000d | KVOE E ia, Kan 250
5000 | KAYS Hays, Kans. 250
WCYN Cynthiana, Ky, 250
WIEL Elizabethtown, Ky, 1000
1000 | WET3 London, Ky. 250
5000 WFPR Hammond, La. 250
500d | KAOK Lake Charles, La. 1000
1000d WROD Augusta. Malne 250
5000 WIDE Biddeford. Maine 1000
5000 WWIN Baltimore, Md. 250
o WALE Fall River, Mass, 5000
1000d | WL L1 Lowell, Mass, 500
10004 | whHMP Northampton, Mass. 1000
5000 | WELL Battle Crock, Mich. 1000
2000 | wiLB Detroit. Mich. 250
10 WHDF Houghton, Mich 250
00 wMAB Munising. Mich 250
1000d | wsAW Saginaw. Mlch. 50
1000d | ws)M St. loseph, Mlich 1000
1000 | wTCM Traverse City, Mich, 250
500 | KEYL Long Prairie, Minn. 250
s
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Ke. Wave Length W.P.
KMHL Marshall, Minn. 250
WMIN Mpls.-St. Paul, Minn, 1000
WHLB Virginia, Minn, 1000
WBIP Booneville, Mlss. 250
WNAG Grenada, Miss. 250
WFDR Hattiesburg, Miss. 250
wJQ$ Jackson, Miss. 250
WMBC Macon, Miss. 250
IKFRU Columbia, Mo, 1000
KJCF Festus, Mo. 250
KSIM Sikeston, Mo, 250
KTTS Springfeld, Mo, 1000
KXGN Glendlve. Mont. 250
IKARR Great Falls, Mont. 1000
KCOW Alliance, Nebr. 00
KLIN Lincoln. Nebr, 50
KBM1 Henderson, Nev. 250
KWNA Winnemucca, Nev. 1000

WBRL Berlin, N.H.

WTSL Hanover, N.H.

KTRC Santa Fe, N.Mex.

KCHS Truth or Consequences,
New Mexico 250

KTNM Tucumeari, N.Mex, 250
WOND Pieasantville, N.J, 1000
WABY Albany, N.Y. 1000
WYSL Buffalo, N.Y. 250
WSLB Ogdensburg, N.Y. 1000
WBMA Beaufort, N.C. 250
WGBG Greensboro, N.C. 1000
WSIC Statesville, N.C. 1000
wLSE Wallace, N.C. 250
WHCC Waynesville, N.C. 1000
WCNF Weldon, N, 250
KEYJ Jamestown, N.Dak 1000
WMAN Mansfield, Ohlo 250
WPAY Portsmouth, Ohio 1000
KWON Bartlesville, Okla, 250
KTMC McAlester, Okia, 250
KNOR Norman, Qkia. 250
KNND Cottage Grove, Oreg. 250
WEST Easton, Pa. 100
WIJET Erie, Pa. 250
WHGB Harrisburg. Pa, 250
wKBI St. Marys, Pa, 1000
WICK Seranton, Pa. 251
WRAK Williamsport, Pa. 1000
wC0S Columbia, S.C. 1000
WGTN Georgetown, S.C. 250
WZ00 Spartanburg, S.C. 250
WJZM Clarksville, Tenn. 1000
WHUB Cookevllle, Tenn. 1000
WLSB Copper HIll, Tenn, 250
WGAP Maryville, Tenn. 00
WHAL Shelbyville, Tenn, 1000
KRUN Baillnger, Tex. 250
KBYG Blg Spring, Tex. 250
KUNO Corpus Christi, Tex. 250
KILE nr. Galveston, Tex. 250
KGVL Greenville, Tex. 250
KEBE Jacksonville, Tex. 250
KIUN Pecos, Tex. 1000
KEYE Perryton, Tex. 250
KVOP Plainview, Tex, 250
KDWT Stamford, Tex. 250
KTEM Temple, Tex. 250
KTFS Texarkana, Tex. 250
KVOU Uvalde, Tex. 250
KIXX Provo, Utah 250
WDOT Burlington, Vt. 250
WINA Charlottesville, Va, 1000
WHHYV Hlllsville, Va. 50
WHIH Portsmouth, Va, 250
WHLF So. Boston, Va, 1000
WwINC Winchester, Va. 1000
KEDO Longview, Wash, 250
KRSC Otheilo, Wash. 250
KTNT Tacoma, Wash. 1000
WBOY Clarkesburg, W.va. 1000
WRON Ronceverte, W, Va. 1000
WSPZ Spencer, W.Va, 000
WKWK Wheeling, W.Va. 250
WBTH Willlamson, W.Va. 1000
WATW Ashland, Wlis, 1000
WBIZ Eau Claire, Wis. 1000
wDUZ Green Bay, Wis. 1000
WRIN Racine, Wis. 1000
WRDB Reedsburg, Wis. 1000
WRIG Wausau, Wis, 000
KATI Caspar, Wyo. 1000
JKODI Cody, Wyo. 1000
1410—212.6

CFUN Vancouver, B.C. 10000
CHLP Montreal, Que. 10000
WALA Moblle, Ala, 5000
WRCK Tuscumbia, Ala, 500d
KTCS Fort Smith, Ark. 1000
KERN Bakersfield, Calif. 1000
KRML Carmel, Calif, 500d
KKOK Lompoc, Calif. 500d
KMYC Marysville, Calif. 5000
KCAL Redlands, Calif. 1000d
KCOL Ft. Collins, Colo, 1000
WPOP Hartford, Conn: 5000
wDOV Dover, Del. 5000d
WMYR Fort Myers, Fla, 5000
wBIL Leestburg, Fla. 1000d
WRFB Tallahassee, Fla, 5000d
WRIX Griffin, Ga. 1000d
WSNE Cummings, Ga. 1000d
WDAX McRae, Ga. 1000d
WLAQ Rome, Ga, 100
WRMN Elgin, 1il. 1000d
WTIM Taylorville, 111, 1000d
166 WHITE'S RADIO LOG

1Ke.

Wave Length

WAZY Lafayette, Ind.
KGRN Grinnell, lowa
KLEM LeMars, lowa
KCLO Leavenworth, Kans,
KWBB Wichita, Kans.
wLBJ Bowling Green, Ky.
WHLN Harlan, Ky.
KDBS Alexandria, La.
wDOW Halfway, Md.
OKW Brockton, Mass.
GRD Grand Rap., Mich.
LFD Litchfeld, Minn.
DSK Cleveland, Miss.
BKN Newton, Miss.
NOP N, Platte, Nebr.
HTG Eatontown, N,J.
DOE Dunkirk, N.Y.
WELM Elmira, N.Y.
WSET Glen Falls, N.Y.
WOTT watertown, N.Y.
WEGO Concord, N.C.
WSRC Durham, N.C.
WING Dayton, Ohio
KPAM Portland, Oreg.
WLSH Lansford, Pa.
KQV Pittsburgh, Pa.
wPCC Clinton, S.C.
WYMB Manning, S.C.
WCMT Martin, Tenn,
KBUD Athens, Tex.
KBAN Bowle, Tex.
KVLB Cleveland, Tex.
KXIT Dalhart, Tex.
KAOO Marshali, Tex,
KRIG Odessa, Tex,
KBAL San Saba, Tex.
KNAL Victoria, Tex.
WRIS Roanoke, Va.
wKBH LaCrosse, Wis,
KWYO Sheridan, Wyo,

011420—211.1

CKPT Peterborough, Ont,
CJMT Chicoutimi, Que.

o| WACT Tuscaloosa, Ala.

KHFH Sierra Vista, Ariz.
KPOC Pocahontas, Ark.
KSTN Stockton, Calif.
LIS Old Saybrook, Conn.
D Bradenton, Fla.

F Delray Beach, Fla.
H St. Augustine, Fla.
FB Tallahassee, Fla.
VO Avondale Estates, Ga.
RBL Columbus, Ga.
PEH Louisvlile, Ga.
LET Toccoa, Ga.

INI Murphysboro, I
IMS Michigan City, Ind.
wOC Davenport, lowa
KJCK Junction Clty, Kans.
WTCR Ashland, Ky.
wHBN Harrodsburg, Ky.
wWVJS Dwensboro, Ky.
KPEL Lafayetts, La.
WOKW Brockton, Mass,
WBSM New Bedford, Mass.
WBEC Pittsfield, Mass.
WAMM Flint, Mich.
w KPR Kalamazoo, Mich.
KTOE Mankato, Minn.
WSUH Dxford, Miss.
WQBC Vicksburg, Miss.
KBTN Neosho, Mo.
KOOD Omaha, Nebr.
KSYX Santa Rosa, N.Mex.
WALY Herkimer, N.Y.
WACK Newark, N.Y.
WLNA Peekskill, N.Y.
WMYN Mayodan, N.C,
WGAS $. Gastonia, N.C.
wVOT Wilson, N.C.
WHK Cleveland, Ohio
KTIS Hobart, Okia.
IKYNG Coos Bay, Dreg.
WCO0J Coatesville, Pa.
WCED DuBois. Pa.
WEUC Ponce, P.R.
WCRE Cheraw, S.C.
KABR Aberdesn, S.D.
EMB Erwin, Tenn,
KSR Pulaski, Tenn.
FYN Bonham, Tex,

R

N

E

EELEESEEEEL

E Lufkin, Tex.

GNB New Braunfels, Tex.
PEP San Angelo, Tex,
WSR St. Albans, Vt.
WDDY Gloucesler, Va.
wKCW Warrenton, Va.
KIT1 Chehalis, Wash,

KUJ walla Walla, Wash,
WPLY Plymouth, Wis.

1430—209.7

CKFH Toronto, Ont.
‘WFHK Pell City, Ala,

KHBM Monticello, Ark,
KAMP E! Centro, Calif.
IKARM Fresno, Calif.
KALI Pasadena, Calif.
KJAY Sacramento, Calif.

0 | KOSI Aurora, Colo.

wSDB Homestead, Fla.
WLAK Lakeland, Fla,
WPCF Panama City, Fla,
WGFS Covington, Ga.
WRCD Dalton, Ga.

W.P. | Ke. Wave Length W.P. | Ke. Wave Length W.P.
1000d | WWGS Tifton, Ga. 5000 | KNOT Prescott, Arlz. 250
500d | WNSH Highland Park, 11l. 1000d [ KOLD Tucson, Ariz. 250
1000d | WCMY Ottawa, lIl. 500d | KENA Mena, Ark. 250
5000d | W IRE Indianapolis, Ind. 5000 | KYOR Blythe, Calif. 250
5000 | KASI Ames, lowa 1000d | KOWN Escondido, Callf. 250
5000 | KMRC Morgan City, La. 500d | KPAL Palm Springs, Calif. 250
50004 | WNAV Annapolis, Md, 5000 | KTIP Porterville, Calif. 1000
1000d | WHIL Medford, Mass. 5000d | KSAN San Francisco, Callf 1000
1000d | wION tonia, Mich, 000d | KVML Sonora, Calif. 50
1000d | wBRB Mt. Clemens, Mich. 500d | KVEN Ventura, Calif, 1000
1000d | WLAU Laurel, Miss. 000d [ KAGR Yuba City, Calit, 100
500d | KAOL Carroilton, Mo. 500d | KGIW Alamosa, Colo. 250
1000d | WiL St. Louls, Mo, 5000 | KYOU Greeley, Colo. 1000
500d | KRGI Grand Istand. Nebr. 1000 | WNAB Bridgeport, Conn, 250
1000d | WNJR Newark, N.J. 5000 | WILM Wilmington, Del. 250
5000 | KGFL Roswell, N.M. 5000d | WOL Washington, D.C. 250
1000 | WENE Endicott. N.Y. 5000 | WW B Brooksviile, Fla. 250
1000 | WMNC Morganton, C. 5000d | WMFJ Daytona Beach, Fla. 1000
1000d | WDJS Mt. Olive, N.C. 1000d | WSKP Miami. Fla. 250
5000 | wRX0 Roxboro, N.C. 1000d | WBSR Pensacola, Fla, 1000
1000d | WFOB Fostoria, Ohio 1000 | WSPB Sarasota, Fla, 1000
1000d | WCLT Newark, Ohio 00d | WSTU Stuart, Fla. 250
5000 | KALV Alva, Okla. 500 | WTNT Tallahassee, Fla. 1000
5000d | KELI Tulsa, Okla. 5000 | WGPC Albany, Ga. 250
5000d | KGAY Salem, Oreg. 5000d | WBHF Cartersville, Ga. 1000
5000 | WVAM Altoona, Pa, 5000 | WCON Cornelia, Ga. 50
1000d | WFRA Franklin, Pa. 500d | WKEU Griffin, Ga. 1000
1000d | WNEL Caguas, P.R. 1000 | WMVG Milledgeville, Ga. 1000
1000d | WBLR Batesburg, S.C. 5000d | WBYG Savannah, Ga. 1000
1000d | WATP Marion, S.C. 1000d | W VYLD Valdosta, Ga. 1000
500d | KBRK Brookings, S, Dak.  1000d | KEOK Payette, ldaho 250
500 | WFGT Fountain Clty, Tenn, 1000d | KEEP. Twin Falls, 1daho 250
500d | WENO Madison, Tenn, 5000d | WHEC Cicero, 11} 000
500 | wHER Memphis, Tenn. 1000 | WKEI Kewanee, I, 100
1000 | KSTB Breckenridge, Tex.  1000d WCVS Springfield, lil. 1000
500d | KEES Gladewater, Tex. 1000d | WANE Ft wayne, Ind. 300
500 | KCOH Houston, Tex. 1000d | WXVW Jeftersonvilie, Ind. 250
5000d | KLO Ogden, Utah 5000 | WASK  Lafayette, Ind. 00
5000 | WIVE Ashland, Va. 1000d | WAOV Vincennes, Ind. 250
1000 | WDIC Clincho, Va. 000d | KLWN Cedar Rapids, lowa 250
W ORE Wi Vernon: wash. 5000 | KWBW Hutchinson. Kans. 1000
WEIR Weirton, W.Va. 1000 | WICO Campbellsville, Ky. 1000
1000| WBEV Beaver Dam, Wis,  1000d | Y/ WXL Manchester, Ky. fo00
soos | 1440—208.2 KSie croviey e, ” foog
1000d | CFCP _Courtenay, B.C. 1000 druli gt
1000d | WHHY Montoomery. Ala, 5000 | WNPS New Orleans, La. %0
5000 | WWBY Scottedale, Ariz. 5000d | WRKD Rockland, Maine 230
200d | KHOG Fayetteville, Ark.  1000d | WXT@ South Farls, Maine 250
o S ivie Rack, Ark.  G0opy | WTBO Cumberland, Md. 1050
5000d | KVON Napa, Calif. 500 | WMAS Springfield, Mass, 1000
1000d | KPRO Rlverside, Callt. 1000 | WATZ Alpena Townshis, =~
000d | KCOY Santa Maria, Callt, 1000 ehign 1000
10000 | WB1S Bristol, Conn. 3004 | WHTC Holland, Mich. 1000
000 | v Dk Winter Park, Fla. 5000 | WMIQ Iron Mtn. Mich. 250
1000d | Ww CC Bremen, Ga. 000d | WIBM Jackson, Mich, Uty
5000d | WGIG Brunswick, Ga. SOOOIWKLA Ludington, Mich, 250
00d | WRAJ Anna, Il 500d WHLS Port Huron, Mich, 250
50000 | WIDK Normal, it 1000 | KATE Albert Lea, Minn. 250
000 | WPRS Paris, i1 10004 | KBUN ‘Bemidji, Minn, 1000
1000d | WGEM Quin’cy. . 5000 KBMW Breckenridge, Minn. 250
000d | WROK Rockford, iil. so00 | WELY Ely, Minh. Iooo
1000d | WPGW Portland, Ind. s00d | KFAM St. Cloud, Minn. 00
5000 | KCHE Cherokee, lowa s00d | WROX Clarksdate, Miss. 230
1000 | KEWI Topeka, Kans. 5000 OlumBIT IR
1000d | WEDS Glasgow, Ky tkwd | W2XN Jackson. Miss. 230
5000 | wKLX Paris, Ky. 4 l000d|w°KK Meridian, Miss, 1000
1000 | W EZD williamsburg, Ky. 1000 | WAAT Natehez, Mise, 20
1000d | KMLB Monroe, La. 5000 | RO Wt oktown, M 250
1000d | WIAB Westbrook, Me. 5000d | F T Frede ™ " 1000
5000 | WAAB Worcester, Mass. 5000 | W rx"kikeville, M 1000
1000d | WBCM Bay City, Mich. (000 O e hre: M 250
1000 | wOOwW Dowaglac, Mich,  1000d | K WeQy Urret Plaine, Mo. 1000
500d | WCHB Inkster, Mich, 1000d | (XX L Bozeman, Mont. 1000
000d | KEVE Golden Valley, Minn. 5000 [ ({iD1 Great Falls, Mont, 1000
1000d | WHHT Lucedals, Miss. 1000d | K XLL Missoula, Mont 250
1000d | WSEL Pontotoc, Miss, 1000d | KRBN Red Lodge, Mont 1000
500 | WM VB Mlllville, N.J. 1000d | KVCK Woll Point, Mont. (000
1000d | wBAB_ Babylon, N.Y. 1000d | KkWBE Beatrice, Nebr. 250
500 | wiJL Niagara Falis, N.Y. 1000d | <CSR Chadron, Nebr.’ 250
500d | wSGO Oswego, N.Y. 1000d | KONE Reno, Nev. 250
1000 | wBLA Elizabethtown, N.C. 1000d | w kXL Concord, N.H. 1000
5000 | wBUY Lexington, N.C. 0004 | WEMJ Laconia, N.H 250
1000d | KiLD Grand Forks, N.D, 1000 wFPG Atlanti¢ City, N.J. 1000
1000d [ wHHH Warren, Ohlo 5000 | wCTC Now Brunswick, N.J. 250
000 | KMED Medford, Oreg. 5000 | KLOS Albuqueraue, N.Mex. 250
5000 | KODL The Dalles, Oreg. 1000 | KLMX GClayton, N.Mex. 250
1000 | wCDL Carbondale, Pa. 5000d ces, 1
1000d | WNPV Lansdale, Pa. $000 | KQBE Las Cruces, K yex. e
1000d | wGCB Red Lion, Pa. 1000d | WY Cocning Y. 1000
000d | WQOK Greenville, S.C, 5000 | waac Glon Falls, N.Y, 1000
1000 | wHHL Holly Hill, S.C. tkwd | WHOL Olean, N.Y. 000
250d | WZYX Cowan, Tenn, 1000d | wKIP Poughkeepsie, N.Y. 250
1000 | wHDM MecKenzie, Tenn, 5000 | wKAL Rome, N.Y. 250
1000d | KFDA Amarlilo, Tex. 5000 | WATA Boone, N.C. 250
000d | KEYS Corpus Christi, Tex. 1000 | wGNC Gastonla, N.C 1000
1000d | KDNT Denton, Tex. 5000 . N.C
? wIZS Henderson, N.C. 1000
1000d | KETX Llvingston, Tex. 5000d | wH (P Hendersonville, N.C. 1000
5000d | w KLV Blackstone. Va, 5000d | wHIT New Bern, N.C. 250
1000d | WH1S Bluefield, W.Va, 5000 | KGCA Rughy, N.Dak. 250
5000 | WAJR Morgantown, W.Va. 5000 [wJER Dover, Ohio 250
500d | WIPG Green Bay, Wis. 5000 | wMOH Hamilton, Ohlo 250
1450—206.8 WLEHC Sanldusky. (:hln Iggg
2 KwHW Altus, Okla.
10000 | CFBM_Brochet, Man. 100 | KGFF Shawnee, Okla. 1000
1000d | CBG Gander, Nfid. 250 | KSIW Woodward, Okla, 1000
1000d | CFAB Wwindsor, N.S, 250 | KORE Eugene, Oreq. 000
1000d | CFJR Brockville, Ont. 1000 | KFLW Klamath Falls, Oreg. 250
5000 | CHEF Granby, P.Q. 1000 | KLBM La Grande, Oreg. 100!
5000 | WDNG Anniston, Ala, 1000 | KBPS Portland. Oreg. 250
500d | WYAM Bessemer, Ala. 1000 WLEU Erie, Pa, 250
5000 | WDIG Dothan, Ala. 1000 | WDAD Indiana. Pa. 250
500d | WF1X Huntsville, Ala. 1000 | WPAM Pottsville, Pa. 1000
000 | WLAY Muscle Shoals Clty, WMPT So. Wililiamsport, Pa, 250
5000 Alabama 1000 | WMA} State College, Pa. 250
000d | KLAM Cordova, Alaska 250 | w3PA Washington. Pa. 250
1000d | KAWT Douglas, Ariz. 250 | WWRI W, warwick, R.l. 1000




Ke. Wave Length W.P. Ke. Wave Length W.P. | Ke. Wave Length W.P. | Ke. Wave l.enlgfh w.P.
WORS Greonwoos; .6, 1000\ WARG adere Gar " T Toved | WEHE Dlom b wasn,  Jl0¢| WMAN Marion, oblo 1000
WCRS Greenwood, S.C. ol, Ga, B . o .
WHSC Rarmswlle, .6, 0 1000 | WOLA Glavon, & 7000 | Wiam Madisoncwin ™ 10000 | KBkH Tmavaies Okle. 230
WHSC Hartsvllle, S.C. axton, Ga. N 3 3 k
KBFS Beile Fourche, S.Dak. 250 WRGA Rome. Ga, 5000 | KRAE Cheyenne, Wyo, 1000d I;S;l;l sﬂ‘:lset::ug;o:)rol. %gg
WLAR Athom Tanm 330| WMBD Pass fhelonts. 11 19004} 4 490—201.2 WESB Bradford, Pa 1000
WLAR Athens, Tenn. eoria, 5 . . «
WMOC Chattanooga, Tenn. 250 | WHUT Anderson, (nd. 1000d | CFMR Fort Simpson NWT, 250 w:ﬁb ’}:::‘&Tnpaﬁ. lggg
WDSG Dyersburg, Tenn, 250 | KTRI Sloux City, lowa 5000 (CFRC Kingston, Ont. llgg WAL Lonaewn, L8 joun
WSMG Greeneville, Tenn, 250 | KWVY Waverly, lowa 1000d | CKCR Kiteheaner, Ont. 0 WBCE Levittoon par 1000
WLAF LaFollette, Tenn. 100 | KARE Atchison, Kans, 1000 | CKBM Montmagny, Que, 1000 WMRF Lowisiom. Pa. o
WGNS Murfreesboro, Tenn. 1000| KLIB Liberal, Kans, 500d | WANA Anniston, Ala, 250 WMEW Meadvlll'e Pa 0]
KAYC Beaumont, Tex, 1000 | WSAC Fort Knox, Ky. 1000d | WAJF Decatur, Ala, 1000 WNBT Woilmoe, Pa. iood
KBEN Carrizo Spros., Tex. 250 KPLC Lake Charles, La. 000 | WRLD Lanett, Ala. 250 WSIB Besufort 5.6 120
KCTI Gonzales, Tex, 250 | WLAM Lewlston, Maine 5000 | WHBB Selma, Ala, Izgoo WoCD chestar' Sich o
KMBL Junetion, Tex, 250 | WJIDY Salisbury, Md. 5000d | KYCA Preseott, Ariz, [1] | wMre Groanv‘lla: $c 1330
KCYL Lampasas, Tex. 250 [WTTR Westminster, Md. 1000d | KAIR Tueson, Arlz. 25 KORN Miteheli, S Dark 250
KMHT Marshall, Tex. 1000 ( WSRO Marlborough, Mass. 10004 | KXAR Hope, Ark. 250 WOP! Brisiol FeopDak: 1o00
KAMY MeCamey, Tex. 250 | WNBP Newburyport, Mass. 500d | KTLO Mtn. Home, Ark, 25((]) WDXB Chaua'nooua. Tenn. 1000
KNET Palestine, Tex. 250 (WKMF Flint, Mich, 5000 | KDRS Paragould, Ark, 320 | WROL Fountain Gity, Tenn. 250
KSNY Snyder, Tox. 1000/ wKLZ Kalamazoo, Mich, 500d | KOTN Pine Blufl, Ark. ! 50 WM Leainbars yonn ]
KURA Moab. Utah 1000 | KANO Anoka, Minn, 1000d | KXRJ Russellville, Arh.' Iggo WOXL Loxlnuton' Tinne {000
KEYY Provo, Utah 250/ wWCHJ Brookhaven, Mlss. 1000d | KWAC Bakersfield, Calif. I KNOW Austin Feox. 250
KDXU St. George, Utah 250/ wNAU New Albany, Miss.  500d KP:S Ban;ln i gam 250 BT anastinirex: 229
WSNO Barre, Vt, 1000| K GHM Brookfleld, Mo, 500d | KBLA Burbank, al 1. 2 | KBST By e T e =0
WTSA Brattleboro, Vt, 1000| KTCB Malden, Mo. 1000d | KICO Calexico, Callc. m 201 KRUZ Boroer To. 250
WFTR Front Royal, Va. 250 | wTKO ithaca, N.Y, 1000d | KOWL Lak? Tahoa‘S "a' o 1o | KNEL Bragy Tor 350
WENZ Hlghtand Springs, Va, 250 WPDM Potsdams, N.Y. 1000d K;lza :e:‘aglm?f c:m' 1o | RSAM Humtin e 250
WREL Lexington, Va. 250 | WBIG Greensboro, N.C. 5000 'QDBFS . B Calif. 1000| XVOZ Laredo, Tex. 250
KBKW Aberdosn. Wash:  loao| WENC Plymouth, N.C, 0 10004 | KOS Sents Bartara. Cair. 1000 | XVOZ Lareds, Tor 250
CCLUGUTOVLE ) | Va0 i rin o, T (GR B ot Uik KELY RIS, i
; ; WOHO Toledo, Qhle ison, Gol KB Tyler, Tox 250
KONP Port Angeles, Wash. 250 | ,'\'|'"y payls Valley, Okia,  250d &gsg gun?::on,sc:lg. Cote igg ’:ew% V’Lrnon, ey 3
KAYE Puyallup, Wash, 1000 | v iy Vinita, Okla, 500d pens S'a:""u cglg e - 200 ZVEE Oegaam,Tex s
REAR ParkersbutgyaweVa. - 2581 KRAkE Reedsport, Oreg. 5000d WTOR T:ﬂ-h:{on Conn 250 | WKVT Brattleboro, Vt. 250
KFIZ Fond du Lac, Wis, 250 WSAN Alientown, Pa. 500 O e pton- Capn, 20 | WikE Newport, Ve, 1000
WDLB Marshfieid, Wis, 1000| SRR R Farrell Pa. 10004 | WTRL Bradenton, Fla. B Pt ¥ 000
WRCO Richiand Gonter. Wis. 1000 WWML Partage, Pa. 2003 | WMEM Miami Beach, Fla, 250 WVEC Hamoton. Va. 250
WRCO Richland Center, Wis. 1000 WQXL Columbia, S.C, 5000d SNy lam i each; b AT ey reabater iV g
KBBS Bufialo, Wyo. 230 | WEAG Alcoa, Tenn, 1000d | WwSRA Milten, Fla. 250 | KBRO Bremerton, Wash, 1000
KYOW Riverton, Wyo, Ol wvoL Berry HIIl, Tenn. 5000 PEOR oty Pl o K L0G. Kot 230
1460—205.4 KRBC Abilens, Tex, 50001 \wSIR winter Haven. Fla. 250 | KENE Toppenish, Wash. 250
y KWRD Henderson, Tex. 500d | 006G Brunswick. Ga 250 [ KTEL Walla Walla, Wash, 250
a0y mhelnaione 10000 K CNY' San Marcos, Tex. 250d | wmiM Cordels, Ga. 1000 | WTGR Charleston, W.Va, 250
OIKRB, Yille'SE Gourossy KELA Centralla, Wash. 5000 Hghd Corde's. W, 250 | WTCS Falrmont. W Ve, 250
Quebes 10000 | \ (G p froses Lake, Wash. 5000 | agonnoo: (G- 20| WioR Princetes ‘w. %0
CINB N. Battleford, Sask. 10000 | B¢ p'l e Vernon, Wash. 500d | WSTB Quitman, G o 390 | WGEZ Balolt. Wis, 320
WEMH Cullman, Ala. 33000 | WWHY Huntington, W.va. '5000d | WSNT P e 350 | WLEX LaCrosse’ Wis. 1500
WPNX Phenix City, Ala, 5000 | v 8T Wheeling, W.Va. 500d [ WSYL Sylvar o 230 | WIGM Medtord, Wis. 1300
T R d0d | WBKY West Bond, ‘wis. 1000d | KTON Lifue, Hawall 1000| WOSH Oshkosh, Wi, 1000
KCCL Paris, Ark. 500d | | 'Two Casper, Wyo. 5000 | & O OL gwalls | 50 | KIML Glllotts, Wyo. 250
fon VR glowacd; Gallt.® 150002 WDAN Danville, I, 1000 | KLME Laramis, Wys, 100
ISP ON/ Salinag,  Callf. 500011480—202.6 WBBR East St. Louls, 11l. 500 | KRTR Thermopoils, Wya. 250
KVRE Santa Rosa, Callf. 1000d WARI Abbeville, Aia. 1000 [ WOB R oan Park 111, 1000 | KGOS Torrington, Wyo, 1000
Yo N, Colo, Spras., Colo.  1000|ygTS Bridgeport, Ala.  1000d | WOF 2 Boineavariatng: 1000 ge 00 199.9
WBAR Bertow, Fla, 1000d { v X1 Irondale. Ala. 5000d | whBY Richmond, |nd. 1000 —199.
WiZERRDeEoHITk SRl nk: WABB Mobile, Ala, 5000/ wNDU South Bend, Ind. 250 | CHUC Port Hope. Dnt. 1000
Fiorida 10004 | \ 'y AT Phoenix, Ariz. 500 | KgyYR Burlington, lowa 1000 | KXRX San Jose, Callf. 5000
WMBR Jacksonville, Fla. 5000 GL U Saflord. Arlz 1000 | wpBQ Dubuque, iowa 1000 | WTOP Washington, D.C. 50000
WO Ff Butord: [ 900d | KTHS Berryville, Ark 1000 | gig Mason City. lowa 250 | WIKIZ Key West, Fla, 250
RO Yyjcaml . Jo00d | kwWUN- Concord, Catit. 300d | K KAN Phillipsburg, Kans, 250 | WIBK Detroit, Mieh. 10000
YIAN' 0ixop, LKy 19004 |KRED Eureka, Calif, 5000 | K Top Topeka, Kans, 250 | KSTP St. Paul, Minn, 50000
WRTL Rantoul, IlI, 250d | K yQS Merced, Callf, 3000 | wEKy Frankfort, Ky. 250 | KPIR Eugene, Dre, 10000d
WICAM IGashan, . 000d | KWIZ Santa Ana, Callt. 5000 WEAY Giacgaw, Ky, 1000 | WMNT Manatl, P.R, 250
WOCH North Vernon. Ind, 1000d | \(SEE Santa Maria, Calit. 1000 [ wOM1 owersbaro. K. 1000 | KTXO Sherman, Tex. 250
KS0 Des Molnes. lowa 5000 KTyX Pusblo, Colo. 1000d | wSiP pPalntsville, Ky. 1000 [ KANT Wharton, Tex. 500
KCRB Chanute, Kans. 1000d | wsoR Windsor, Conn. 500d [ wiKC Bogalusa, La. 1000 9.1
WRVK Mt. Vernon, Ky, 300d | wAPG Arcadia. Fla. 1000d | KEUN Elinlco, La. 250 | 1510—199,
WAIL Baton Rouge. La. 5000 wTHR Panama Beach, Fla. 500d KCIL Houma, La, 1000 | K0T Tillsonburg, Ont. 1000d
KBSF Sprinahiil, La. 1000d | w x )V windemere, Fla, 1000d | KRUS Ruston. La. 250 | RALE Mamr s o
WEET Boekton 3000| WYZE Atlanta, Ga, 50000 | WPOR Portiand. Maine 1000| CaSK Ontarlo, Calit, 1000
WBET Brockton, Mass, 5000 | w RDW Augusta, Ga. 5000 | wTvL Watervilis. Maine 1000 | TRV Fresmo. Callf. 300
WEON Pantins Mich ieh. 10006 WGSB' Genava. I, 1900 | WARK Hagerstown, Md. 1000 | T|M San Ratael, Callt, 10004
WPON Pontiae, Mich. 1000/ wyBM Jerseyville, 11l 500d [ WAV Haverhlll, Mass, 250 | KMOR Littleton. Colo. 1000
KDMA Monteyideo, Minn, 1000 WTHI Terre Haute, ind, 1000 | wMRC Milford, Mass, 250 WNLC New London, Conn. 5000
WELZ Belzoni, Miss, 1000d | wRSW Warsaw, Ind. 1000 | wTXL W, Springfield, Mass. 1000 WIRC lJoliet, 1, 500d
KADY St. Charles, Mo, 5000d | K| EE Ottumwa, lowa 500d | wABJ Adrian, Mich, 000 | wi Al Macomb, iil. 2504
KRNY Kearney, Nebr, 5000d | KBEA Mission, Kans, 1000d | wBFC Fremont, Mich, 250 | \EVG lows. Falis, lowa 5004
KENQ Las Vepas, Nev, 1000| KLEQ Wichita, Kans, 5000 (WMON Midland, Mich, 1000 | WM EX Bostan. Mase, 2000
WOKQ Albany, N.Y. 5000 | wKOA Hopkinsvills, Ky. 1000d | wcBQ Wwhitehall, Mich. 1000 | waST Jackson, Mich. 500d
WVOX New Rochelle, N.Y. 500d|wNKY Neon, Ky, 1000d | KXRA Alexandria, Minn, 250 (WL KM Three Rivers, Mlch. 500
wns& Rochester, N.Y, 5000 | wTLO Somerset, Ky. 1000d | KOZY Grand Raplds, Minn. 250\ NS independence, Mo,  1000d
WFVG Fuquay Sprgs., N.C. 1000d| KCKw Jena, La. 200 | KLGR Redwd. Falls, Minn.” 1000 | w AN Dover, N J. 1000
WRKB Kannapolis, N,C. 500d| K ANV Jonesvilie, Lz, 500d | wLOX Biioxi, Miss, 1000 | WERW Brewster, N.Y 10004
WMMH Marshali, N.C. 500d | KJOE Shreveport, La, 1000d | wCLD Cleveland, Miss, 250 | wLAC Nashville,” Tenn 50000
WBNS Columbus, Ohio 000| WSAR Fall River, Mass, 5000 | WHOC Philadelphia, Miss. 250 KSTX Childress. Tex 250d
WPVL Painesvllie, Ohio 500d{ wMAX Grand Rapids, WTUP Tupelo, Miss, 250 KTV Stephenville. Tex. 250d
KELR El Reno, Okla, 500 Michigan 1000d | wvIM Vicksburg, Mlss. 250 [ | (BA Spokane. Wash. 50000
O DAl aNOney: 1004 | W10 Tawas City, Mich, " 1000d | KDMO Carthage. " Mo, 230 | wAUX Waukesha, Wis,  10000d
WMBA Ambridge, Pa, 500d | wyS) Ypsilanti, Mich, 500wd | KTTR Rolla, Mo, 1000
WCMB Hn.rrlsburz:. Pa. ity KAUS Austin, Minn. 1000 KDRD Sedaiia, Ma. \25011520—197.4
WBCU Union, S.C. KGC ney, Mont, K utte, nt.
WGOG Walhaila, S.C, 500d| K U'MS Lineoln, Nebr. 1000 | KBON Omaha, Nebr. 1000 | KEHT #,;’,!,":,':;;,,‘,“,.','_"c,..,_ T
WJAK Jackson, Tenn, 5000d | KWEW Hobbs, N, Mex 5000 | WEMJ Laconla, N.H. 1000 | WGNP Indian Rocks’ Boach
WEEN Lafayette, Tenn, 1000d [ WLEA Horneli. N.Y 1000d | wLDB Atlantie City, N.J. 250 Fla. 1000d
KBRZ Freeport, Tex. 500d | WHOM New York, N.Y. 5000| KRSN Los Alamos, N.Mex. 250 WIXX Oakland Park. Fiv™ 1oood
VAC DL ey oxt R SkE E sy sen; N.¥e Slo0d | KRIN Raton, N.Mer. 250 | WHOW Clinton, 111, ~ 5000d
WACO Waeo, Tex 1000 | WWO K Charlotte, N.C. 5000 | wCSS Amsterdam, N.Y. 1000 WLUV Loves Park. il 5000
WPRW Manassas, Va, 500d (wYRN Louisburg, N.C. 500d | WBTA Batavla, N.Y. |zgg WSVL Sheloyviiie Ind. A
WRAD Radford, Va. 5000\ wMS) Sylva, N.C. 5000d | WKNY Klingston, N,Y, 0 kS IB e ton il sk
WLPM Sufiolk, Va, 1000 | wHBC Canton, Ohlo 5000 | WICY Malone, N.Y, WASL Stantord Ky cate]
KCDI Kirkland, Wash, 5000d | WCIN Cinclnnati, Ohio 5000 | wDLC Port Jervis, N.Y. 250 KUKW Lafayotts La. o
KIMA Yakima, Wash, 5000 ([ WTRA Latrobe, Pa. 500d | WOLF Syracuse, N.Y, 250 WKBW Buiolo. NV 50000
WBUC Buckhannon, W.Va, 5000d |wDAS Philadelphia, Pa. 5000 | WSSB Durham, N,C. 250 WEVT Minarato, Ny 300903
WRAC Ratlne, Wis, 500d | wSL Shamokin, Pa. 1000 | WFLB Fayetteville, N.C. 250 KOMA OKs City. Gila, S0000
WTMB Tomah, Wis, 1000d w%p:)PD s’!\limgdnslu’a’ru'i Pa, !;?)gg wkaEﬂ LNa:k“BI:'r:' N.C. 'ggg KGON Drem;n Gl O el 100eq
ajardo, AN W . B'N
1470—204.0 KSDR Waterton, 5.0, 10004 | WAMT Rocky Mount. K.C. 250 lW;;WW :'9"6""06'“- P.R, 250
CHOW Welland, Ontario 1000 | WIFC Jofferson City, Tenn, ws allsbury, N,C. o - :
CFOX Pointe Claire, Que. 10000 WLOK Memphis, Tenn. 5000d | WSVM v:l«:eso. N,ﬁ.n . ;gg R e T,
WBLO Evergreen, Ala 1000d | KBOX Daltas, Tex, 5000 | KNDC Hett noel;. . ac. 250 | WRP M Postaretine, Thiad- poone
KZING Hot Springs, Ark, 1000d | KLVL Pasadena, Tex. 1000 | WHSL Wilmington, r?'D'k A A L S
KBMX Coalinga, Calif, 500d | KAPE San Antonio, Tex. 500d | KOVC anlely C'Lty. ) ak. ia00 | KodAm Borpor Mieh. eh
KUTY Palmdale, Callf 5000| KDNI Spanish Fork, Utah [000d | WBEX Chillicothe, io X s
KXOA Sacramento, Calif. 5000 wgs% s«;rg‘nunejd.‘}lt %%Oo?) aélm) gle{ellv:;r:_:o?'uhés';ioﬂhlo ggg - B E———
WMMW Meriden, Conn, 1000d Richmond, Va, 5 5 =
WPOM Pompano Beach, Fla. 5000/ WLEE Richmond, Va, 5000 | WMOA Marietta, Ohio 1000 | WHITE’'S RADIO LOG 167




Ke. Wave Length W.P. |Ke. Wave Length W.P. |Ke. Wave Length W.P. | Ke. Wave Length
WENG Englewood, Fla, 1000 | KGUL Port Lavaca, Tox, 500d | WBBA Pittsfield. 11l 250d | KTIL Tillamook. Oreg,
&Vgé(g Elln;I;::a(_lr.“Ohio '53882 KHOK Hoqulam, Wash, 1000d WK'I‘D Urbana, llll. . 253: wégg g;rna;lo.bl»‘n. .
N . N . ambersburg, Pa,
:szs; I’i‘alrlllnqlgn. Tex. isgggg 1570—191.1 wfvf sco':.'l'.‘."él..'.lf |n"ad. lggoa a)E(EZF Chester, Pa. ©
alls, Tex, MW Washington, Ind.  250d RF Guayama, P.R.
WQVA Quantico, Va. 0| G bl R R o loaa 3004 | WYNG Warwick, R.1;
1540-—195.0 CFOR Drillia, Ont, 10000 | KWNT Davenport, Towa 500d | WABV Abbeville, S.C.
. WCRL on“m" Ala. 1000 | KDSN Denison, lowa 500d | WACA Camden, S.C.
ZNS Nassau, B.W.l. 10000 | wRw) Seima, Ala, 5000d | WAXU Georgetown, Ky. 10000d | KCCR Pierre, S.Dak.
CHFI '[oron(o. 0 50kwd | ' BR) Brlnkloy. Ark. 250d | WMTL Leitchfield, Ky. 250d | W1SO0 Jonesboro, Tenn,
KPOL Los Angeles, Callf, 50000( £ giY Fordyee, Ark. 250d | WPKY Prineeton, Ky. 250d | WDBL Springfield. Tenn,
WSMI Litchfiold, 11, 1000d { K gKC King City, Cant. 2504 KLUV Haynesville, La. 250d | KGAS Carthaga, Tex.
WBNL Boonville, Ind. 250d | KCVR Lodi, Cal 1000d [ KLOU Lake Charles, La. 1000 | KERG Eastland, Tex.
WCoIRLaBortexInd: 2500 | KACE Riverside, Calit. 10000 | WPGC Bradbury Hots., Md. 10000 | KINT EY Pase. Tex,
KXEL Watcrioo, lowa 80000 ( \y OV Loveland. Colo, 250d | WOWE Allegan, Mich. 250d Lo:; on, Tex.
KNEX McPhorson, Kans. 250d | wTwg Auburndale, Fla, 50000 | WJUD SL. Johns, Mich.  1000d | KEBQ Lubbock, Fox.
KEKE Parsane W™ 2588| UERE A sasth, ° | KOOM WindsmMine.”  z5ag) KBS Mot e
. Md. Florida 1000d mory, Miss. o Lo
WPTR Albany, N.Y. 50000 [ woKC Okeechobeo, Fla. 1000 | WGLC Centrevitle, Miss.  250d | WHRLA, LR"l';‘;,’m‘{,d Va
WIFM Elkin, N.C. of 250d | wjQE Ward Ridge, Fla. 250 | WESY Leland. Miss. 1000 | 3 RN R wash,
WABQPC“\W"I""]O P° ‘ll&‘;g: WMES Ashburn, Ga. 1000d | WPMP Pascagoula-Moss KETO Seattle, Wash.
WIMJ Philadelphla, Pa, 5 WGHC Ciayton, Ga, 1000d Point, Mississippl  1000d | {530 0attinec FoR \ig.
WPTS Pittston, Pa, 1000d | wEAD College Park, Ga.  1000d | KCGM Columbia, Mo. 250d [ WU\ e lattovi e, Wis,
WPME Punxsutawney, Pa. 1000d| wGSR Millen, Ga. 250d | KESM Eldorado Springs, Mo. 250d | W B\ Two ;i"“; Wis.
WADK Newport. R.I. 1000d | WOKZ Alton, I, 1000d [ KNIM Maryville. Mo. 250d | WAWA west Allls, Wis
KCUL Ft. Worth, Tex.  50000d | WFRL Freeport, lIl. 5000d [WNJH Hammonton, N.J.  250d [ ALK A HBE TG TS
KEES Gihmi g ise| WREC Manechi I wey s WL o e
J 5 obinson, HI. KRZY Albuquerque, ex. |
WYKM Murterd, Wik, 0004 wiLo eramdert ind. 26| WEAG Paimee R ressss | 160021875
endaliville, Ind. marie,
1550—193.5 WOW| New Albany, Ind. 10004 | WPYB Benson, N.C. sood|[[S 1AV AN asarat AR ICOLIY!
CBE Windsor, Ont. 100001 KMCD Fairfield, lowa 250d | WV KO Columbus, Ohlo 1000d [ wAPX Montgomery, Ala.
WBHM Birmingham, Ala, 50000d | i jF) Webster City, lowa  250d | KLTR Blackwell, Qkla. 1000d | KV'IC Cottonwood, Ariz
WAAY Huntsvilie, Ala, KNDY Marysviile, Kans, 250d | WCOY Columbia, Pa. 00d | ' Ew Tueson, Ariz,
WMOEIMobIleNAIRY 50000d | kwgK Pratt, Kans. 250d | WEND Ebensburg, Pa. 1000d | KGST Fresno. Calif.
&;IEFngcson Ar 1" %s WKKS Vanceburg. Ky. 250d | WANB Waynesburg, Pa. 250d [ K wOwW Pomona, Calif.
KKHI Sa"’"}"' nc.c 1. 10000 | WABL Amite. La. 500d | WORG Orangeburg, S.C.  1000d | KHER Santa Marla, Calif,
R4t bl UfeDto (3 0000d | KLLA Loesville, La. 1000 | WYCL York, S.C. 250d [ KUBA Yuba City, Calif,
el c‘"‘.‘ o r1a. 100004 | KMAR Winnsboro, La. 1000 | WSKT Colonial Viliage, Tenn. zsou KLAK Lm,,,,,,, c,.,_
wg T Now S :'vi Fla, 250 | WAQE Towson, Md. 5000d | WLIJ Shelbyville, Tenn, 1000d | wKEN Dover, Del
RT New e e 100004 | WPEP Taunton, Mass. 1000d | WSKT South Knoxville, Tenn. zso WKEX Atlaniic Beach, Fla.
WValA gamnl. G. 190004 WMLO Beverly, Mass. 500d | KKAL Denver City, Tex. 250d WKWF Key West, Fla.
WSL b :nyrnl." a 90004 | WDEW Westfield, Mass. 1000d | KGAF Gainesville, Tex. 250d | WHEW Riviera Beach, Fla.
e o atre. Tn 259 | WMRP Flint, Mich, 1000d | KIRT Mission, Tex. 1000d | wQKB Winter Garden, Fla.
KEDD Dod o City, Kans. 100od | WFUR Grand Rapids, KTLU Rusk, Tex. 500d  wG KA Atlanta, Ga
WIRV iryine, Ky’ " 1000d Michlgan 1000d | KWED Seguin, Tex. 1000d | wNGA Nashviiie, Ga.
WMSK ' Morganfield, K 250d | KUXL Golden Valley, Minn, 500d | KBYP Shamrock, Tex. 250d | wGGO Chicago Hots., 11,
WAUNE Baton Houge, La. 5000d | WONA Winona, Miss. 1000d | KBGO Waco, Tex, 1000 | wMCW Harvard, 11l
KOKA Shreveport, La. 10000 [ KLEX Lexington, Mo. 250d | WILA Danvilie, Va, 1000d | wBTO Linton, Ind.
WEER Elcton "Ma 250d | WAFS Amstordam, N.Y. 1000 | WPUV Pulaski, Va, d [ WARU Peru, Ind.
WSHN Fremont, Mich, 1000d wgbg g"nddul- NEYS 19004 WTTN Watertown, Wis.  1000d | ¢4 gA Atgona, lowa
S redonla, N.Y,. KCRG Cedar Raplds, lowa
WSAQ Sanitobia, Miss. Skt WAPC Riverhead, N.V.  1000d [1590—188.7 KO0 FrrSeott, Kans.
KGMO Cape Glrardeau, Mo, 5oooa WTLK T-ﬂom““- N.C. WATM Atmore, Ala, 000d | WSTL Eminence, Ky.
KK)O St. Joseph, Mo. 5000 | WNCA Siler City, N 1000d | wVNA Tuscumbia, Ala. 50004 | KFNV Ferriday, L
WCGR Canadaiqua, N.Y, 250 | WCLW Mansfold, Ohio 1000 | KPBA Pine Bluff, Ark. 1000d | KLV Vivian,
WBAZ Kingston, N.Y. 500d | WPTW Piqua, Olllo 250d KLIV San Jose, C 5000 | WINX Rockvilie, Md.
WBVM Utiea, N.Y, 1000 | KTAT Frederick, Okla. 250d | KUDU Ventura, C 1000 | WBOS Brookline, Mass.
a?;s GreanvllNlebN .C. |333'.’: 28;56 I;I'YW-'O(:UI- o :33?;: chvaI:u:"Lm' c-(I:I' %%% WTYM East Lonlmelagl‘.
on orest Grove, Oreg. WwWB aterbury, Conn, N
WPEG Winston-Salem, N.C. 1000d}| KOHU Hermiston, Orey. 1000d | WOWY Clewiston, Fla. 500d | WHRY Ann Arbor, Mich,
KUTT Fargo, N.D, 5000d | WBUX Doylestown, Pa, 1000d [ wiLZ St. Petersburg Beath, WTRU Muskegon, Mich.
WDLR Delaware, Ohlo 500d | WAKU Latrobe, Pa. 1000d Florida 1000d | W KDL Clarksdale. Miss,
faAp wadii Dy © AN u g€ mia|weLe . OB | LTE SR M
puU nn. a, ohnston, NN a. ouis, Mo.
WLOA Braddock, Pa. 1000d | WLSC Loris, S.C. 1000d | WALG Albany, Ga. 1000 | KTTN Trenton, Mo.
WwWTTC Tmumh's Pa, 500d | WHLP Centerville, Tenn.  1000d | WLFA Lafayette, Ga. 5000d | KNCY Nebraska City, Nebr.
WKFE Yauco, P.R. 250 | WCLE Cleveland. Tenn, 1000d | WTGA Thomaston, Ga. 500d | KRFS Superior, Nobr,
WBSC Bennetsviilo. 8.C. 10000 WTRE Ripley, Tenn, 1000d | WNMP Evanston, ill. 1000d | WMCR Oneida, N.Y.
WTHB N. Augusta, 8.C.  1000d | KZOL Farwell, Tox. 250d [ WAIK Galesburg, 111 5000d | WLNG Sag Harbor, N.Y.
KVPH Canyon, Tex, 1000 | KVLG La Grange, Tex. 250d | WGEE Indianapolis, Ind,  5000d [ WXKW Troy, N.Y.
KWBC Navasota, Tex, 250d [ KTER Terrell, Tex. 250d | WPCO Mt. Vernon. Ind. 500d [ WWRL Woodside, N.Y.
WYRL Bristol. Tenn, 1000d | KWIC Salt Lake City, Utah 5000| KWBG Boonoe, lowa 1000 | WGV Charlotte, N.C.
WTPI Cookvilie, Tenn. 250d | wSWV Pennington Gap, Va. 1000d | KVGB Great Bend, Kans. 5000 | WIDU Fayetteville, N.C.
WKPT Kingsport, Tenn.  (0000d ( wyT| Rocky Mount, Va.  1000d | WLBN Lebanon, Ky. 1000d | WFRC Reidsville, N.C.
WKBA Vinton, Va. 1000d [ WEER Warrenton, W.Va.  500d | KEVL White Castie, La.  1000d | WKSK W. Jefferson, N.C.
WBOF Virginia Beach. Va. 5000d A n, Wis. 1000d | WETT Ocean City, Md. 1000 | KDAK Carrington, N.Dak.
WAPL Apoleton, N q
WXVA Charlestown, W.Va, 500d | =— WTVB Coldwater, Mich. 5000 | WAQI Ashtabula, Ohio
KOQT Bellingham, Wash.  1000d | 1580—189.2 WwWDOG Marine City, IM’tdl lgood w'?‘h! _I_Sinﬂl":‘ugrllz. Ohio
1560-—192.3 asoq | G Shisautimt, Que, - tooop ¥RA £ Crand'rorka,  °% | KUSH Cushing. Okta.
CFRS Simeoe, Ont. 50d alladega. Ala, Minn, 1000d | KASH Eugene, Oreg.
KPMC Bakersfield, Callf, 10000 | KYND Tempe, Ariz. 10000d | wo K) Jackson, Miss. 5000d KSTH St. Helens, Oreg.
K1QS Wiliows, Calif, 250d | KPCA Marked Tree, Ark, 250d [ KDEX Dexter, Mo. 1000d | WHOL Allentown, Pa.
WBYS Canton, 111, 250d | KFOF Van Buren, Ark. 1000d | KPRS Kansas City, Mo. 1000d | WEZN Elizabethtown, Pa,
KSW1{ Council Blufts, lowa 1000d | KPON Anderson, Calif. 1000d | KGLU Rofla, Mo. 1000d | WF IS Fountain Inn, S.C.
WDXR Paducah, Ky. 1000 | KWIP Merced, Calif. 500d | WSMN Nashua, N.H. 5000 | WFNL No. Augusta, S.C.
vax Jopiin, Mo, 250 KDAY Santa Monica, Cal. 50000d [ wERA Plainfieid, N.J. 500d | WHBT Harriman, Tenn,
WQXR New York, N.Y. 50000 KHUM Santa Resa, Calif, ~ 500d | wAUB Auburn, N.Y. 500d | WK BJ Milan, Tenn,
WSDC Mocksville, N.C. tkwd | KP1K Colorado Spras., Colo. 5000d [ wEHH Elmira Heights. K BBB Borger, Tex.
WGLD Chardon, Ohio 250d | WWIL Ft. Lauderdale, Fla. 10000 Horseheads, N.Y. 500d | KBOR Brownsville, Tex.
WTNS Coshocton, Ohio 1000d | WVGT Mount Dora, Fla. 1000d | wGGO Salamanca, N.Y. 5000d | KWEL Midland, Tex.
WTOD Toledo, Ohio 50004 | WCLS Columbus, Ga. 1000d ( WYOE Chadburn, N.C. 1000 | KCFH Cuero, Tex,
KWCO Chickasha, Okla. 1000 | WPFE Eastman, Ga. 800d | WGTC Greonville, N.C. 500 | KMAE McKinney, Tex.
WRSJ Bayamon, P.R. 5000 | WLBA Gainesville. Ga. 5000d | WNOS High Point. N.C.  1000d | KOGT Orange, Tex.
WLVN Nashville, Tenn. 10000d | WKIG_ Glenville, Ga, 1000d | WAKR Akron, Ohio 5000 | KBBC Centerville, Utah
KCAD Abilene, Tex. 500d | WK KD Aurora, 1Il. 250d | WSRW Hilisboro, Ohio 500d ( WHLL Wheeling, W.Va,
KHBR Hillsboro, Tex. 250d ! WDQN DuQuoin, 11, 250d | KHEN Henryetta, Okla. 500d | WCWC Ripon, Wis.

UI s.

and Canadian AM Stations by Location

Abbreviations: C.L., call letters; Kc., frequency in kilocycles; N.A., network affiliation—A: American Broadcasting Co.;
C: Columbia Broadcasting System, Inc.; M: Mutual Broadcasting System; N: National Broadcasting Co., Inc.

Al

Locatlon C.L. Kec. N.A. |Location C.L. Ke. N.A.
Abbeville, Ala, WARI 1480 KSDN 930
Abbeville, La. KROF 960 Aberdeen, Wash, KBKW 1450
Abbeville, S.C. WABYV 1580 KXRO 1820
Aberdeen, Md. WAMD 970 Abilene, Tex. KRBC 1470 A
Aberdeen, Miss. WMPA 1240 KCAD 1560
Aberdeen, S.Dak. KABR 1420 KNIT 1280
Abingdon, Ve, 'WBE] 1230
" ngdon, Va.
168 ‘WHITE'S RADIO LOG | Ada, Okla, KADA 1230 A

W.P.

1000
1000d
5000d

1000

1000
1000d

1000d
1000d

5000d

5000
1000d
1000d
1000d

10000

000
500d
5000
5000
500d

1000d

500

1000
1000d
l000d
1000d

500d
500d
I000d

5000d
5000
00d

Location C.L. Ke. N.A. | Location C.L. Ke. N.A.
Adel, Ga. WAAG 1470 WADC 1850 C
Adrian, Mieh. WABJ 1490 A WCUE 1150 M
Aguadiila, P.R. WABA 85 WHLO 640 M
GRF 1840 Alamogordo, N.M. KALG 1230 M

Ahoskie, N.C. WRCS 97 KRAC 1270
Aiken, S.C, WAKN 990 Alamosa,Colo. KGIW 1450 M
WLOW 1830 D | Albany, Ga. ALG 1590 A

Aitkin, Minn, KKIN 1000 D WLYB 1250
Akron, Ohie WAKR 1590 A WGPC 1450 C



Loeation C.L. Kc. N.A.|Location C.L. Kc. N.A.|Location C.L. Kc. N.A. | Location C.L. Kec. N.A.
WIAZ 980 WLOS 1380 N-M.A | Baton Rouyge, La. WAIL 1460 M| Blaskwell, Okla.  KLTR 1580
Albany, KJ WANY 1390 WSKY 1230 WYNE 1550 | Blaine, Wash, KARI 350
Albany, Minm, KASM 1150 WWNC 570 C WYNK 1380 | Blakely, Ga, WBBK 1260
Albany, N.Y. WABY 1400 | Ashland, Ky, WCMI 1340 C WIBR 1300 | Blanding, Utah KUTA 790
WOKO 1460 M WTCR 1420 WJBO 1150 N |Blind River, Ont. CINR 730
WPTR 1540 A| Ashiand, Ohio WNCO 1340 WLCS 910 | Bloemington, Ill,” WJBC 1230 A
WROW 500 C| Ashland, Orep, KWIN 1400 M WXOK 1260 Bloemington, Ind. WTTS 1370 A
Albany, Oreg. KWIL 790 M KRVC 1350 Battle Creok, Mish. WBCK 930 Bleomsburg, Pa. WCNR 930
KRKT 990 [ Ashland, Va. WIVE 1430 WELL 1400 A WHLM 550
Albemarle, N.C.  WABZ 1010 | Ashiand. Wis. WATW 1400 sul-cy. Ga. WHAB 1260 | Blountstown, Fla, WKMK 1870
WZKY 1580 | Ashtabula, Chio ~ WAQI 1600 | Bay City, Mish, WBCM 1440 A|Blusheld, W.Va. WHIS 1440 N
Albert Lea, Minn, KATE (450 A WREQ 970 WWBC 1250 WKOY 1240 M
Albertville, Ala., WAVU 630 [ Aspen, Colo. KSNO 5000 D|Bay City, Tex. KIOX 1270 M | Biyths, Callf, KYOR 1450 A
Albion, Mich, WALM 1260 | Astoria, Orep. KAST 1370 M| Bay Minotte. Ala. WBCA 1150 | Biytheville, Ark. KLCN 910
Albuguergue, N.M, KABQ 1350 KIAL 1230 Bayamon, P.R. WRS) 1560 Boaz, Ala. WBSA 1300
KDEF 1150 A} Atehison, Kans, KARE 1470 | Baytown, Tex. KWBA 1360 | Begalusa, La, WIKC 1490 N
KGGM 810 C /| Athens, Ga, WGAU 1340 C| Beacon, N Y, WBNR 1260 WBOX 920
KOB 770 N WDOL 1470 Beardstowa, (11, WRMS 790 Bolse, ldaho KATN 1010
KQEO 920 M WRFC 960 | Beatrice, Nebr, KWBE 1450 KBOI 9
KARA 1310 | Athens, Ohle WATH 970 | Beaufort, N.C. WBMA 1400 KEST 790
KMGM 730 WOUB 1340 | Beautort, 5.C. WBEU 960 KGEM 1140 M
KLOS 1450 | Athens, Toan, WLAR 1450 M WSIB 1490 KIDO 630 N
KRZY 1580 A| Athens, Tex. KBUD 1410 | Boaument, Tex, KFDM 560 A KYME 740
Alooa, Tenn, WEAG 1470 | Atlanta, Ga. WPLO 590 C KPYC 1450 Bolivar, Mo, KBLR 1550
Alexander City, Ala. WAKE 1340 KTRM 990 Benham, Teox, KFYN 1420
WRFS 1050 WAOK 1380 | Beaver Dam, Wis, WBEV 1430 | Beene, lowa KFGQ 1260
Alexandria, La, KALB 580 A WERD 860 |Beaver Falls, Pa. WBVP 1230 KWBG 1590
KDBS 1410 WGKA 1600 | Beckley, W, Va. WJILS 580 C| Boone, N.C. WATA 450
KSYL 970 N WGST 920 A WWNR 620 oonvilie, Ind, WBNL 1540
Alexandria, Minn. KXRA [490 A WIIN 970 Bedford, Ind. WBIW 1340 Boenville, Me, KWRT 1370
Alexandria, Va, WPIK 730 M waxi 790 Bedford, Fa, WBFD 1310 Eooneville, Miss, WBIP 1400 A
Algona, lowa KLGA 1600 WSB 750 N | Bedford, Va, WBLT 1350 oonville, N.Y. WBRV 9§00
Alles, Tox, KOPY 1070 WYZE 1480 C| Bosville, Tex. KIBL 1490 orger, Tex. KHUZ 1490 M
Allegan, Mish,  WOWE 1580 | Atlanta, Tex KALT 900 Belen, N.Wex, KARS 860 KBBB 1600
Allentown, Pa, WHOL 1600 Atlantle, lowa KJAN 1220 Belgrade, Mont, KGVW 630 Bosten, Mass, WBZ 1030
WAEB 790 Atiantie Beach, Fla, WKTX 1600 ellaire, Ohle WOMP 1280 M WCOP 1150
WKAP 1320 | Atlantic City, N.J. WFPG 1450 C I Ohle WOHP 390 WILD 1090
WSAN 1470 N WLDB 1430 A-M | Bellefonte, Pa. WBLF 1330 WNAC 680
Alllanse, Nebr. KCOW 1400 WMID i340 A| Bell Fourche, S.Dak. KBFS 1450 WEZE 1260 N
Alilonce, Ohio WFAH (310 | Atmore, Ala, WATM 1590 |ade, Fla, WSWN 900 WEEI 590 C
Alma. Ga. WCQS 1400 | Attleboro, Mass. WARA 1320 cJBQ 800 WHDH 850
Alma, Mish, WFYC 1280 | Auburn, Ala WAUD 1230 A WIBV 1260 WMEX 1510
Alpena Tewnship, Mich, Aubure, Callf, KAHI 950 KFKF 1380 WORL 950 M
WATZ 1450 | Auburn, N.Y, WMBO 1340 M KBVU 1540 | Boulder, Cole, KBOL 1430
Alpine, Tex, KVLF 1240 M WAUB 1590 | Bellingham, Wash, KPUG 1170 M KDEY 1360
Altavista, Va, WKDE 1280 | Auburn, Wash. KASY 1220 KGMI 790 A | Bowle, Tex, KBAN 1410
Alton, 111, WOKZ 1570 | Auburndale, Fla. WTWB 1570 KOQT 1550 | Bowling Green, Ky. WKCT 930 A
Altona, Man, CFAM 1290 Auburndaie, Wis, WLBL 930 Bellingham- Ferndale, Wash, WBGN 1340
Altesna, Pa, WFBG 1290 N| Augusta, Qs. WAUG 1050 KENY 930 WLB) 1410 M
WRTA 240 A WBBQ 1340 M| Belmont, N.C, WCGC 1270 M-A | Bowl, Green, Ohic WMGS 730
WVAM 1430 C WBIA 1230 N| Belolt, Wis. WGEZ 1490 M| Bozeman, Mont. KXXL 1450 N
Alturas, Callf, KCNO 570 WGAC 580 A|Belten, 8.C. WHPB 390 KBMN 1230
Altus, Okia. KWHW 1450 WROW 1480 C | Belton, Tex. KTON 940 |Bradbury H'gh.. Md.WPGC 1580
Alva, Okla, KALV 1430 Augusta, Malne WRDO 1400 N | Belzoni, Miss, WELZ 1460 B-addoek, FPa WLOA 1550
Amarillo, Tex, KBUY 1010 M WFAU 1340 M| Bemidli, Mian, KBUN 1450 M | Braddocks Heights, Md.
KFDA 1440 A | Aurors, Colo. KOS| 1430 M| Bond, Oreg. KBND 1i10 A WMHI 1370
KGNC 710 N | Aurora, §Il, WMRO 1280 KGRL 940 Bradenton, Fla, WTRL 1490
KIXZ 940 C WKKD 1580 * | Bennetsville. 8.C. WBSC 1550 WBRD 420
KRAY 1360 | Aurora, Mo. KSWM 940 Bennington, Vt. WBTN 1370 Bradford, Pa. WESB 1490 M
KZIP 1310 | Austin, Minn, KAUS 1480 M | Banson, Mian, KBMO 2! Brady, Tex. KNEL 1490
e, Pa, WMBA 460 KQAQ 970 B N.C. WPYB 1580 Beainerd, Minn, KLIZ 1380
Amerlsus, Ga, WDEC 1290 | Austin, Tex, KNOW_ {490 A | Benton, Ark. KBBA 690 | Brampton, Ont, CHIC 1090
Ames, lowa KSAT 1430 KASE 970 | Benten, Ky. WCBL 1280 | Biandon, Man, CKX 1150
woli KTBC 530 C| Benton Harbor, Mich, WHF B 1060 | Branson, Me, KBHM 1220
Amherst, N8, CKDH 1400 KOKE 1370 | Berkeley, Callf, KRE 1400 | Brantford, Ont. CKPC 1380
Amhorst, N.Y, WUFO 1080 KVET 1300 M | Berkeley Springs, W.Va, Brattleboro, Vt.  WTSA 1450 N
Amite, La WABL 1570 Avalon, Callf, KBIG 740 WCST 1010 WKVT (490
Amory, Miss, WAMY 1580 Avon Park, Fla, WAVP 1390 Berlin, N.H, WMOU 1230 Brawley, Callf, KROP 1300 A
Amos, Que, CHAD 1340 | Avondale Estates, Ga, WAVO 1420 WBRL 1400 razil, Ind. WBZ\ 1380
Amsterdam, N.Y. WAFS 1570 | Aztec, N, Mex. KNDE 1340 | Berry Hill, Tenn. WVOL 1470 | Breckenridge, Minn, KBMW 1450
WCSS 1490 Babylon, N.Y, WBAB 1440 M| Berryville, Ark. KTHS 1480 Breckenridge, Tex, KSTB 1430
Anaconda, Mont. KANA 5 WGLI 1290 Berwick, Pa WBRX 1280 Bremen, Ga, WWCC 1440
Anacortes, Wash, KAGT 1340 | Bad Axe, Mich, WLEW 1340 | Bessemer, Ala, WYAM (450 | Bromerton, Wash, KBRO 1490
Anaheim, Calit, KEZY 11 Bainbrides, Ga. WMGR 930 | Bothesda, Md, WUST 1120 | Brenham, Tex, KWHI 1280
Anchorage, Alaska KBYR 1270 WAZA 1860 Bethlehem, Pa.  WGPA 1100 rovard, N.C. WPNF 1240 M-N
KFQD 730 C-A | Baker, Oreg. KBKR 1490 Beverly, Mass, WMLO 1570 Jrawster, N.Y,  WBRW 1510
KEN! 550 A-M.N| Bakersfiold, Calif. KAFY 550 M| Biddeford, Maine WIDE (400 M| Brewton, Ala. WEBJ 1240 M
Andalusia, Ala.  WCTA 920 KBIS 970 | Big Delta, Alaska WXLL 980 [ Brideeport, Ala.  WBTS 1480
Anderson, Calif, KPON 1580 KERN 1410 C| Blg Lake. Tex. KBLT 1290 Bridgeport, Conn. WICC 600 M
Anderson, Ind. WHUT 1470 M KGEE 1230 | Big Rapids, Mish, WBRN 1480 : NAB 1450 A-M
WHBU 1240 C KUZZ 800 |Bip Spre.. Tex., KBST 1490 A |Bridgeton, N.). WSNJ 1240 M
Anderson, 8.C, WAIM 1230 C KLYD 1350 KHEM 1270 Br-dgewater, N.S8. CKBW (000
WANS 1280 M KWAC 1430 KBYG 1400 M | Brigham City,Utah KBUH 800
Andrews, Tex. KACT 1360 KPMC 1560 A |Blg Stone Gap, Va. WLSD 1220 | Brighton, Coelo, KBRN 800
Annapolls, Md.  WANN 1190 Beliingham, Wash. KPUG 1170 M| Bilox!, Miss, WLOX 1480 M| Brinkley, Ark. KBR1 1570
WABW 810 Baldwinsville, N.Y. WSEN 1050 WVMI 570 Bristol, Conn, WBIS 1440
WNAV 1430 _ | Ballinger, Tex, KRUN 1400 | Billings, Meat, KBMY 1240 M | Bristel, Tenn, WOPI 1490 N
Ann Arbor, Mich, WHRV 1600 M| Baltimore, Md, WBAL 1090 N KGHL 790 N WYKE 1550
WPAG 1050 WBMD 750 KOOK 970 C| Bristol, Va, WCYB 690 A
Anna, 111, WRAJ 1440 WCAQ 600 KOYN 9l0 WFHG 980 M
Anniston, Ala.  WANA 1490 WCBM 680 KURL 730 [ Brockton, Mass,  WBET 1460
WDNG 1450 A WEFBR 1300 | Binghamton, N.Y, WINR 680 N WOKW 1410
WHMA 1390 WITH 1230 M WKOP 1360 M | Braekville, Ont, CFJR 1450
Anoka, Minn, KANO 1470 WwSID 1010 WNBF 1290 C|[ Broken Bow, Nobr, KCNI 1280
Ansonia, Conn, WADS 650 M WWIN 1400 A-M| Birmingham, Als. WAP| 1070 N| Brookflald, Me.  KGHM 1470
Antigo, Wis, WATK Bamberg, 8.C. WWBD 790 WBHM 1550 Brookhaven, Mlss, WCH) 1470
Antigonish, N.8. CJFX 580 (Bangor, Maine WABI 910 A-M WBRC 960 A WIMB 1340 M
Apelio, Pa. WAVL 810 wGUY 1250 C WCRT 1260 A Breokings, Ores, KURY 910
Apple Valley, Cal. KAVR 960 WLBZ 620 N WEZB 1220 Brookings, 8.Dak. KBRK 1430
Appleton, Wis, WAPL 1570 | Banning, Calif. KPAS 1490 WENN 1320 M | Brookline, Mass, WBOS 1600
WHBY 1230 M| Barboursville, Ky. WBVL 850 WATV 900 C| Brooksville, Fla, WWJB 1450
Arab, Ala, WRAB 1380 | Bardstown, Ky. WBRT 1320 WSGN 610 | Brownfleld, Tex.  KTFY 1300
Areadia, Fla, WAPG 1480 | Barnesboro, Pa, WNCC 950 WYDE 850 |Brownsville, Tex. KBOR 1600 A
Areata, Callf, KENL 1340 | Barnwell. 8,C, WBAW 740 WVOK 690 |Brownwood, Tex. KBWD 1380 M
Ardmore, Okla.  KVSO 1240 A | Barre, Vi. WENQ 1450 | Bisbee, Ariz, KSUN 1230 KEAN (240
Arecibo, P.R.  WCMN (280 | Barrie, Ont, CKBB 950 | Bishop, Calif. KIBS 1230 A | Brunswick, Ga,  WGIG 1440 A
WMIA 1070 | Barstew, Calif, KWTC 1230 A| Bishopville, §.C. WAGS 1380 wMoa 1490
WNIK 1250 KIOT 1310 | Bismarck, N.Dak. KFYR 550 N|Bruaswick. Malne WCME 900
Arkadefphla, Ark. KVRC 1240 M| Bartlesvilie, Okla. KWON 1400 M KQDI 1350 (Bryan, Tox, KORA 1240 M
Arkan. City. Kans, KSOK 12, Bartew, Fla. WBAR 1480 | Bismarck-Mandan, N.Dak. WTAW 1150
Arlington, Fia, warty i220 Bassett, Va. woDY KBOM 1270 Buckhannon, W.Va. WBUC 1480
Arlington, Va. WAVA 780 | Bastrop, La. KTRY 7 Black Mountain, N.C. Buftale, N.Y. WBEN 830 C
WEAM 1390 KVOB 1340 WBMT 1350 WYSL 1400
Artesla, N. M, KSVP 990 M| Batavla, N.Y. WBTA 1490 M WFGW 1010 WEBR 970 M
Arvada, Colo. KDAB 1550 | Batesburg, 8.6, WBLR | Blaek River Falls, Wis. WGR 550 N
Ashburn, Ga, WMES 1570 Batesville, ATk, KBTA 1340 WWIS 1260 WKBW 1520 N
Asbury Park, N.J, WILK 1310 | Batesville, Miss, WBLE 1290 | Blackfost. 1dase KBLI 690 WWOL 1120 A
Asheboro, N.C, WGWR 1260 ath, Maine WMMS 730 | Blackshear, Ga. WBSG 1350
Asheville, N.C, WISE 1310 ath, N.Y, WFSR 1580 Blackstons, Vs, WKLV 1440 |WHITE'S RADIO LOG 169




Location C.L. Ke. N.A. | Location C.L. Ke. N.A.| Location C.L. Ke. N.A. | Location C.L. Ke. N.A.
Buffalo, Wys, KBBS 1450 Chapel Hill, N.C. WCHL 1860 Cleveland, Ga. WRWH (350 KCTA 1030 M
Buford, Ga. WDMF 1460 Chardon, Ohio WGLD 1560 Cleveiand, Miss. WCLD 1490 KCCT 1150
Burbank, Callt, KBLA 1490 Charlerel, Pa. WESA 840 wWDSK 1410 KEYS 1440
Burley, dahe KBAR 1280 A-M| Charles City, lowa KCHA 1580 Cleveland, Ohio KYW 1100 KRYS 1860 N
Burlington, lowa KBUR 1490 A | Charleston, 1l1, WEIC 1270 WDOK 1260 M IX 1280 A-M
Burlington, N.C. WBBB 920 M | Charleston, Me, KCHR 1850 WERE 1300 KUNO 1400
WBAG 1150 Charleston, 8.C. WCSC 1890 WGAR 1220 C| Corry, Pa, WOTR 1370
Burlington, Vt. WCAX 620 N WOKE 1340 A-M WHK 1420 Corslcana, Tex. KAND 1340
WwDOT 1400 WPAL 730 WABQ 1540 Cortez. Colo. KVFC 740
wJ0oY 1230 A WaQSN 1450 WIW 850 N| Cortland, N.V. WKRT 920
Burnett, Tex, KTSL | WTMA 1250 N | Cleveland, Tenn. WBAC 1340 M| Corvallis, Oreg, KOAC 550
Burns, Ores. KRNS 1230 Charleston, W.Va. WCAW 680 WCLE 1570 KFLY 1240
Butler, Ala, WPRN 1220 WCHS 580 C | Cleveland, Tox, KVLB 1410 KLOO 1850
Butler, Mo, KMAM | WTGR 1490 A | Cleve. Hagts., Ohio WIMO 1490 A | Coshoeton, Ohlo WTNS 1560
Butler, Pa. WBUT 1050 WKAZ 950 N Clewiston, Fla. WOWY 1590 Cottage Grove, Ore. KNND 1400
WISR 680 WTIP 1240 M| Clifton, Arlz. KCLF 1400 A | Cottonwood, Ariz. KVRD 1240
Butte, Mont, KBOW 1490 C WXVA 1550 litton’ Forge, Va, WCFV 1230 M KVIC 1600
KOPR M | Charlotte, Migh, WCER 1330 Clincho, Va. WwDIC 1430 Coudersport, Pa. WFRM 600
KXLF 1370 N | Charlotte, N.C. WBT 1100 C|Ciinton, LI, WHOW 1520 Couneil Biluffs, lowa
Cabano, Que, CJAF 1340 WAYS 610 M| Clinton, lowa KCLN 1390 KSWI 1560 M-A
Cadillae, Mich, WATT 1240 M WGLY 1600 KROS 1340 M| Courtenay, B.C. CFCP 1440
Caguas, P.R. WNEL 1430 WKTC 1810 Cl Mo. KDKD 1280 Covington, Ga. WGFS 1430
WVIP 1110 WS0C 930 M| ( N.C. WRRZ 880 A| Covington, La. WARB 730
Calro, Ga. WGRA 790 WIST 1240 N|C Okla. KWOE 1320 Covington, Tenn, WKBL 1250
Cairo, 1. wKRO 1490 WWOK 1480 Clinton, S.C. wPCC 1410 Covington, Va, WKEY 1840 A
Calais, Maine wQDY 1230 N| Charlotte Amalie, V.1 Clinton, Tenn. WYSH 1380 Cowan, Tenn. wWZYX 1440
Caldwell, ldaho KCID 1480 WSTA 1340 Cloquet, Minn, WHKLK 1230 Cralg, Colo. KRAI 550
KBGN 910 WBNB 1000 Clovis, N.Mex. KCLV 1240 Cranbrook, B.C. CKEK 570
Calera, Ala. WBYE 1870 Charlottesvlile, Va. WCHV 1260 A KICA 980 Crane, Tex. KCRR 1380
Calexico, Calif. KICO 1490 A WELK 1010 Coachella, Callf, KCHY 970 Creseent City, Calif. KPLY 1240
Calpary, Alta. CFAC 960 WINA 1400 M| Coalinga, callf, KBMX 1470 KPOD 1310
CBX 1010 Charfottetown, P.E.1.CFCY 630 Coatesville, Pa, WCO0J 1420 Creston, lowa KSIB 1520
CFCN 1060 Chase City. Va. WMEK 980 Cocoa, Fla, wWKKO 860 Crestview, Fla, WCNU 1010
CKXL 1140 Chatham, Ont. CFCO 630 WEZY 1350 wJISB 1050
Calhoun, Ga, WCGA 800 Chattanooga, Tenn, WMOG 1450 M Cocoa Beach, Fla, WRKT 1300 Crews, Va. WSVS 800
Cambridg d. WCEM 1240 WAPO 1150 A-M| Cody, Wyo. KOD1 1400 A| Crockett, Tex. KIVY 1290
Gambridge, Mass, WTAO 740 A WDEF 1870 N | Coeur d'Alene, tda. KVNI 1240 M| Crookston, Minn. KROX 1260
Cambridge, Ohlo WILE 1270 wDOD 1810 C Cofleyville, Kans, KGGF 690 A|Crossett, Ark. KAGH 800
Camden, ATk, KAMD 910 wDXB 1490 Colby, Kans, KXXX 790 Crossville, Tenn. WAEW 1830
Camden, N.J. WCAM 1810 WNOO 1260 Coldwater, Mich. wTVB 1590 Crawley, La. KSIG 1450 M
WKDN 800 Cheboygan, Mich. WCBY 1240 Coleman, Tex. KSTA 1000 Cuero, Tex. KCFH 1600
Camden, 8. C. WACA 1590 Choektowaga, N.Y, WNIA 1230 Colfsx, Wash. KCLX 1450 Culiman, Ala, WFMH 1460
Camden, Tenn, WFWL 1220 Chebalis, Wash, KITI 142 Coliege Park, Ga. WEAD 1570 WKUL 1340
Cameron, Tex, KMIL 1330 Chelan, Wash. KOzl 1220 Colonial Helghts, Va, Cuipeper, Va. WCVA 1490 M
Camilla, Ga. wCLB 1220 Cheraw, S.C. WCRE 1420 WPVA 1290 Cumberiand, Ky. WCPM 1280
Campbell, Ohlo WHOT 1330 Cherokee, lowa KCHE 1440 Colonial Village, Tenn. Cumberland, Md, WCUM 1230 c
Campbellsville, Ky. wTCO 1450 Chester, 111, KSGM 980 WSKT 1580 WTBO 1450
Campbeliton, N.B. CKNB 950 Chester, Pa. WEEZ 1590 Colorado City, Tex. KVMC 1320 Cummings, Ga. WSNE 1410
Camrose, CFCW 1230 WVYCH 7 Colo. Spres., Colo. KRDO 1240 Cushing, Okla. KUSH 1600
Canandaigus, N.Y. WCGR 1550 Chester, 8.C. WGCD 1490 KPIK 1580 Cuyahoga Falls, Ohio
Cannon City, Coie. KRLN 1400 M | Cheyenne, Wyo. KFBC 1240 A KVOR 1800 C CVE 1150
Canonsburg, Pa. WARQ 540 KCHY 1590 KSSS 740 Cypress Gardens, Fla, WGTO 540
Canton, Ga. WCHK 1280 KRAE 1480 KYSN 1460 M | Cynthiana, Ky. WCYN 1400
Canton, 11l WBYS 1560 KVWO 1870 M| Columbia, Ky. WAIN 1270 Dade GCity, Fla. WDCF 1350
Canton, Mliss. wDOB 18720 Chicago, 111 WAAF 950 Columbia, Miss, WCJU 1450 M| Dadeville, Ala. wDVC 910
Canton, N.C. WWIT 870 WAILT 820 M| Columbia, Mo, KFRU 1400 A] Dalhart, Tex. KXIT 1410
Canton, Ohio WCNS 900 WBBM 780 C KCGM 1580 Dallas, N.C. WAAK 9
WHOF 1060 WCFL 1000 Columbia, Pa. WCOY 1580 Dallas, Oreg. KROW 1460
WHBC 1480 A WCRW 1240 Columbia, S8.C. WCOS 1400 Al Dallas, Tex. KRLD 1080 C
St i, o NS 88 e e i ¢ Sz e
ape rardeat, Mo.

4 KGMO 1550 WGN 720 M WNOK 1230 M KLIF 1190
Carbondale, 1. WwWCIL 1020 WIND 560 waxL 1470 WFAA 570 A
Carbondale, Pa. WCDL 1440 WD 1160 Columbia, Tenn, WMCP 1280 WFAA 820 N
Carlbou, Maine WFST 600 wLS 890 A WKRM 1340 KBOX 1480
Carliste, Pa. WHYL 960 WMAQ 670 N| Columbus, Ga. WDAK 540 N WRR 1810 M
Carisbad, N.Mex. KAVE 1240 C WMBI 1110 WHRBL 1420 C| The Dalles, Oreq. KACI 1800

KPBM 740 WSBC 1240 WGBA 1270 M KODL 1440 A
Carmel, Callf. KRML 1410 Chicago Hats., 11l. WMPP 1470 WCLS 1580 Dalton, Ga. WBL) 1230 M
Carmi, 1 WROY 1460 wCGO 1600 WOKS 1340 WRCD 1430
Carnegie, Pa. WZUM 1580 Chiekasha, Okla, KWCO 1560 Columbus, ind. wCS| 1010 Danbury, Conn, WLAD 800
Caro, Mich. WWRO 1360 Chico, Calif. :}HSL 1290 C | Columbus, Miss, WACR 1050 Danville, 1II. WDAN 1490 C
Carrington, N.Dak. KDAK 1600 PAY 1080 wCBl 550 M wITY 880
Carrizo Springs, Tex. KBEN 1450 Chicopes, Mass.  WACE 730 | Columbus, Nebr, KJISK 900 Danville, Ky. WHIR 1230 M
Carrolf, lowa KCIM 1880 Chicoutiml, Que. CBJ 1580 Columbus, Ohic ~WBNS 1460 C| Danville, Va. WBTM 1830 A
Carreliton, Ala. WRAG 590 CIMT 1420 wCOL 1230 A WYPR 970
Carroliton, Ga. WLBSB 1100 Childress, Tex. KCTX 1510 WMNI 920 A WDVA 1250 M
Carroliton, Mo, KAOL 1430 Chiflicothe, Me. KCH! 1010 woSu 820 WILA 1580
Carson City, Nev. KPTL 1300 Chillicothe, Ohlo WBEX 1490 A TYN 610 Daclington. S.C. WDAR 1350
Cartersville, Ga. WBHF 1450 M WCHI 1350 WV KO 1580 Dauphin, Man. CKDM 730
WHKRW | Chilliwack, B.C. CHWK 1270 Colville, Wash, KCVL 1270 Davenport, lowa WwWOC 1420 N
Carthage, 111, WCAZ 990 Chipley, Fla. WBGC 1240 Commeree, Ga. WwiIG 1270 KWNT 1580
Carthage, Mo. KDMO 1490 Chippewa Falls, Wis. Concord, Calif, KWUN 1480 KSTT 1170 M
Carthage, Tenn, WRKM 1350 WAXX 1150 Concord, N.H. WKXL 1450 C| Dawson, Ga. wWDWD 990
Carthage, Tex. KGAS 1590 | Christiansburg, Va. WBCR 1260 | Coneord, N.C. WEGO 1410 | Dawson, Yukon T. ~CFYT 1230
Caruthersville, Mo, KCRYV 1370 Christiansted, V.1, WIVI 970 Concordia, Kans, KNCK 1390 Dawson Creek, B.C, CIDC 560
Casa Grande, Arlz. KPIN 1260 Chureh Hill, Tonn, WMCH 1260 KFRM 550 A| Dayton, Ohio WHI0 1280 C
Casper, Wyo. KTWO 1470 C Churehill, Man. CHFC 1230 Conneaut, Ohio  WWOW 1360 WING 1410
KAT! 1400 Cicero, 1. WHFC 1450 Connelisvlile, Pa, WCVI 1340 WONE 980
KVOC 1280 A-M Cincinnatl, Onio  WCKY 1530 M | Connersville, Ind. WCNB 1580 WAVYI 1210
Cayee, 8.C. WCAY 620 C WCIN 1480 Conroe, Tex. KMCO 900 Dayton, Tenn, WDNT 1280
Cedar City, Utah KSUB 530 C WCPO 1230 Conway, Ark. KCON 1230 Daytona Beach, Fila.
Cedar Falls, lowa KCF1 1250 Vv'é&cyo%’% g Conway, N.H ‘I'(I\éﬁé I'%%% wuvearllm?‘snga
1 . . N.H,
Codar Rapids, lowa KCRE [0 VoAl 1360 | Conway, 8.C.  WLAT 1330 M WROD 1340
KLWN 1450 Clanton, Ala, WKLF 980 Cookeville, Tenn. WHUB 1400 C| Deadwood, 8,Dak. KDSJ 980
WMT 600 C Clare, Mich. WCRM 9980 wTPl 1550 Dearborn, Mich, WHKMH 1810 M
Cedartown, Ga. WGAA 1340 Claromont, N.H,  WTSV 1230 Coolidge, Arlz, KCKY 1150 C| Decatur, Ala, WHOS 800
Celina, Ohlo WCSM 1350 Claremore, Okla. KWPR 1270 Coos Bay, Ores. K0O0S 1230 M WAIJF 1490
Center, Als. WEIS 990 Cilarion, Pa. WWCH 1300 NG 1420 WMSL 1400 M
Center, Tex, KDET 930 Clarksburg, W.Va. WBOY 1400 N Copper HIil, Tonn, WLSB 1400 Deeatur, Ga. WGUN 1010 A
Contorvilie, lowa  KCOG 1400 WHAR 1340 M | Coquille, Oreg, KWRO 630 Decatur, 111, wDZ 1050
Conterville, Tonn. WHLP 1570 WHOX '750 | Coral Gables, Fla. WRIZ 1850 WSQY 1340 C
Centerville, Utah  KBBGC 1600 Clarksdale, Miss, WROX 1450 M WVCG 1070 Decorah, lowa KDEC 1240
Gentral City. Ky. WNES 1050 WHKDL 1600 | Corbin, K. WCTT 680 M KWLG 1240
WMTA 1380 Clarksville, Ark. KLYR 1360 WwWYGO 1330 Deerfield, Va. WABH 1150
Contralia, 111, WCNT 1210 Clarksvillo, Tenn, WJZM 1400 M Cordele, Ga. WMIM 1490 M| Deftance, Ohlo  WONW 1280
Gentralla’ & Chehalls, WODXN 540 | Cordova, Alaska KLAM 1450 | De Funiak Springs, Fla.

Wash KELA 1470 Clarksville, Tex. KCAR 1330 Corinth, Miss, WCMA 1230 wDSP 1280
Centreville, Miss. WGLC 1580 Claxton, Ga, WCLA 1470 Cornelia, Ga. WCON 1450 WZEP 1460
Ghadburn, N.C.  WVOE 15 Clayton, Ga WGHC 1570 Gorner Brook, Nfid, CBY 790 De Kalb, 118, WwWLBK 1380
Chadren, Nebr, KCSR 1450 | Clavton, Mo. KXLW 1320 cFCB 570 De Land, Fla. WJBS 1490
Chambersburg, Pa. WCHA 800 KFUQ 850 | Corning, Ark, KCCB 1260 w000 1310

WCBG 1500 | Glayton, N.Mex, KLMX 1450 | Cerning, N.Y. WCBA 1350 | Delano, Callf. KCHJ 1010

chimnr 7 SRS o tama SRR UL GRS AR YR
earwater, !9 » . elray, Beh., .

Chanute, Kans,  KCRB 1460 WAZE 860 CFML 1110 | Del Rio, Tex. KDLK 1230

" Cleburne, Tex. KCLE 1120 Cerena, Callf, KBUC 1870 Delts, Colo, KDTA 1400

170  WHITE'S RADIO LOG | Clormont, Fla. WSLG | Corpus Christl, Tex. Deming, N.Mex. KOTS 1230




Location C.L. Kc. N.A.|Location C.L. Kc. N.A.| Location C.L. Kc. N.A. | Lacation C.L. Kc. N.A.
Demopolls, Ala, WXAL 1400 M CJCA 9830 Faribault. Minn, KDHL 920 Frederick, Md, WFMO 930 C
JWT 1350 CKUA 580 Farmington, Me. WKT) 1380 Frederick, Okla. KTAT 1570
Denham Sprgs., La. WLBI 1220 Edmundston, N.C, CJEM 570 Farmington, Mo, KREI 800 Fredericksburg, Tex.
Denison, lows KOSN (1580 EMngham, (11, WCRA 1090 Farmington, N.M, KENN 1390 KNAF 910 M
Denison, Tex, KDSX 950 Elba, Ala. WELB 1350 KWYK 960 Fredericksburg, Va. WFVA 1280 A
Denton, Tex, KONT (1440 Elberten, Ga. WSGC 1400 KRZE 1280 WFLS 1350
Denver, Cele, KDEN 1840 El Cajon, Callf, KDEO 910 Al Farmviile, N.C. WFAG 1250 Fredericton, N.B. CFNB 550
KFML 1390 El Campe, Teox. KULP 1390 Farmville, Va. WFLO 870 Fredericktown, Mo,
KHOW 630 A| El Centre, Calif, KXD 1230 M| Farroll, Ps. WFAR 1470 KFTW 1450
KIMN 950 A KAMP (430 Farwell, Tex, KZDL 1570 Fredonla, N.Y,. WBUZ 1570
KLIR 990 El Dorade, Ark, KDMS 1290 Fayette, Ala. WWWF 9890 Freeport, III, WF RL 1570
KLZ 560 C KELD 1400 A | Fayettoville, Ark. KHOG 1440 Freoport, N.Y, WGBB 1240
KxaoTAR 250 N E:ic‘lm:.'sx'r' e 0 1360 Faysttoville, N.C. WFAL 1309 T Eraesert, Tox. WorE oo
orade Springs, Me, ayetteville, N.C, Fromont, Mic wB 4
KPOF 810 KESM 1580 Y WENC 940 M o " WEHN 135
KFSC 1220 Elgin, 18, WRMN 1410 WFLB 1490 A | Fremont, Nebr, KHUB 1340
KTLN 1280 Elizabeth Clty, N.C. WwWI0U 1600 Fremont, Ohie WFRD 900
Denver Clty, Tex. KKAL 1580 WCNC 1240 Fayetteville, Tonn, Fresno, Calif, KARM (430 A
De Quoen, Ark, KDQN 1390 WGAI 560 M WEKR 1240 M KBIF 900
DeRidder, La, KOLA 1010 | Elizabethton, Tenn, WBEJ 1240 | Fergus Falls, Minn. KIRV 1510
Des Moines, lowa KCBC 1390 A| Elizabethtown, Ky, WIEL 1400 KOTE 1250 M KEAP 980
KIOA 940 M| Elizabethtown, N.C. Fernandina Beach, Fla. KXEX 1550
KRNT 1350 C WBLA (440 WPAP 1570 KFRE 940 C
KSO 1460 | Ellzabethtown, Pa. WEZN 1600 Ferriday, La, KFNV 1600 KGST 1800
KWKY 1150 M| Elk City, Okla. KBEK 1240 A | Festus, Mo, KJCF 1400 KMAK 1340
WHD 1040 N|Elkhart, Ind, WTRC 1340 N KXEN 1010 KMJ 580 N
Detrolt, Mich, WCAR 1130 WCMR 1270 Findiay, Ohle WFIN 13% KYND 1300
WJBK 1500 kin, N.C WIFM 1540 Flsher, W.Va, WELD 690 A|Front Royal, Va. WFTR 1450 M
WwWIiLB 1400 kins, W.Va, WDNE 1240 Fitchbure, Mass, WEIM 1280 M| Frostburg, Md. WFRB 560
WIR 760 ke, Nev. KELK 1240 M WFEGM 960 Fulton, Ky, WFUL 1270
WWJ) 950 N|Elkton, Md. WSER 1550 | Fitzgerald, Ga.  WBHB 1240 M| Fuiton. Mo, KFAL 500
WXYZ 1270 A|Elensburg, Wash, KXLE 1240 Flagstaft, Arlz. KCI.? 800 N| Fuylton, N.Y, WOSC 1300
Detrolt Lakes, Minn, Ellswerth, Me, WOEA 1350 KFGT 1000 Fuguay Sprgs.. N.C.
KDLM 1840 Eimira, N.Y, WELM 1410 A.C KJK) 1400 WFVG 1460
Devils Lake,N.Dak, WENY 1280 N KVNA 690 A | Gadsden, Als, WGAD 1350
KDLR 1240 M| Elmira Heights. KEOS 1290 WETO 930
Dexter, Mo, KDEX 1590 Horseheads, N.Y, Flat River. Mo, KFMD 1240 M WAAX 570
Oiboil, Tex. KSPL 1260 WEHH 1590 M | Flin Flon, Man, CFAR 590 Gaftney, 8.C, WFGN 1570
Dickinson, ‘N.Dak. KDIX 1230 | El Paso, Tex. KROD 600 C| Flint, Mieh. WFDF 910 N| Gainesville, Fls. WDVH 980
Dickson, Tenn, WDKN 1260 KELP 920 WTRX 1330 A WGGG 12% M
Oillon, Mont, KDBM 800 KPBR 1530 WAMM i420 WRUF 850 N
Dllion, 8.C. WODSC 800 A KHEY 6% WMRP 1570 Geulnesville, Ga. WGGA 550 C
Dinuba, Callf, KRDU 1130 KINT 1590 WKMF 1470 M WDUN (240 A
Dixon, ill, WIXN 1460 KIZZ 1150 WTAC 500 A WLBA 1580
Dodgo City. Kans, KGNO 1870 M KSET (340 M| Flomaton, Afa, WTCB 990 Gainesville, Tex. KGAF 1580
KEDD 1550 KTSM 1380 Floremse, Ala, WJD) 1840 M| Gaithersburg, M. WHMGC (150
Dothan, Ala, WAGF 1820 £l Reno, Okia, KELR 1460 wOLS 1230 alax, Va, WBOB 1360 M
WDIG 1450 M| Ely, Mina. WELY 1450 M WODWL 1240 A| Galesburg, (I, WGIL 1400
WODF 560 Ely, Nev, KELY 1280 Florence, 8.5, WIMX 970 A WAIK 1590 A
Douglas, Arlz, KAWY 1450 M| Elyria. Ohle WEOL 930 WYNN 540 Gallatin, Tenn, WHIN 1010
KAPR 8% Eminence, Ky, WSTL 1600 Floydada, Tex. KFLD 900 (;.mpolh, Dhie WJEH 9%
Douglas, Ga, WDMG 860 Emperla, Kans, KVOE 1400 Foley, Ala. WHEP 1810 Gallup, N, Mex, KGAK 1330 A
WOKA 1310 Emporia, Va, WEVA 860 Fond du Las, Wis, KFI2 1450 KYVA 1280
Douglas, Wys, KWIV 1050 Emporium, Pa, WLEM 1250 Fordyce, Ark, KBJT 1570 Gait. Ont, CKGR 1110
Dover, bol. WDOV (410 M| Endisott, N.Y. WENE 1430 A| Forest, Miss, WMAG 860 Galvesten, Tex, KILE 1400
WKEN 1600 A} Englewood. Cole. KGMC 1150 Forest City, N.C., WBSB0O 780 KGBC 1540
Dover, N.H, WTSN 1270 Englewood, Fls, WENG 1530 WAGY 1320 Gander, Nfid, CBG 1450
Dover, N.J. WRAN 1510 Enid, Okla, KCRC 1390 A| Forest Grove, Oreg, KGGG 1570 Garden City. Kans. KNCO 1050
Dover, Ohlo WIER 1450 KGWA 960 M| Forrest City, Ark, KXJK 950 KIUL 1240 M
Dowagise, Mish, WDOW 1440 Enterprise, Ala, WIRB 600 Ft. Bragy, Calif, DS(DAG 1280 Gardner, Mass, WGAW 1340
Doylestown, Pa. WBUX 1570 Enterprise, Ores. KWVR 1340 Ft. Collins, Colo, GCOL 1410 A| Gary, Ind, WWCA (270
Orumheller, Alta, CJOV 910 Ephrata, Pa, WGSA 1310 KZIX 600 WGRY 1870
Drummondville, Que. Ephrata, Wash, KULF 730 Ft. Dodge, lowa KVFD 1400 M | Gastonls, N.C. WGNC 1450 A
CHRD 1340 Erle, Pa. WWYN 1260 A KWMT 540 A WLTC 1870
Dublin, Ga, WMLT 1330 WICU 1330 N| Ft. Frances, Ont, CFDB8 800 Gate City, Va, WGAT 1050
WXL 1230 WIET 1400 M| Ft. Knex, Ky. WSAC 1470 Gaylord, Mich, WATC 900
Du Bels, Pa, WCED 1420 C WLEU 1450 Ft. Lauderdale, Fla. WFTL 1400 Geneova, Ala, WGEA 1150
Dubuque, lowa KDTH 1370 Al Erwin, Tonn. WEMB 1420 K WWIL 1580 | Geneva, IH, WGSB 1480
WOBQ 1490 M| Escanaba, Mich, WDBC 680 M| Ft. Madison, lowa KXGI 1360 Geneva, N.Y. WGVA 1240 A
Duluth, Minn, KDAL 610 C WLST 800 A| Ft. Morgan, Cole. KFTM 1400 Goorgetewn, Dol, WIWL 900
WEBC 560 dide, Calif, KDWN 1450 Ft. Myers, Fla, WINK 1240 C WAXU 1580
KADH 1390 Estevan, Sask, CISL 1280 WMYR 1410 WGTN 1400 M
Dumas, Tex, KDDD 800 stherville, lowa KLIL {340 Ft. Payne, Ala, WFPA 1400 WGET 1920 M
Dunean, Dkia. KRHD 1350 M| Etowah, Tenn. WCPH 1220 w208 1250 KIML 1490
Dundalk, Md, WAYE 860 Eufaula, Ala, WULA 1240 M| Ft. Pleree, Fla, WARN 1330 Glirey, Calif, KPER 1290
WEBB 1360 Eugene, Oreg. KORE 1450 M WIRA 1400 Gladewater, Tox, KEES 1430
Dundes, N.Y, WELR 570 KPIR 1500 Ft. Saint John, B.C. Gilssgow, Ky, WKAY 1490
Dunkirk, N.Y, WDDE 1410 KASH 1600 A CKNL 970 WCDS§ 1440
Dunn, N.C, WCKB 780 KATR 1320 Ft. Seott, Kans, KMDD 1800 gow, Ment, KLTZ 1240
Du Quoin, 11, WDQN 1580 KERG 1280 C| Ft. Simpson, NWT, lo, Arlz, KRUX 1360
Durange, Cele, KIUP 930 KUGN 590 N CFMR 1430 le, Calif. KIEV 870
KDGD 1240 Eunlee, La. KEUN 1490 M| Ft. Smith, Ark, KFPW 1230 C endive, Mont, KXGN 1400
Durant, Okla. KSFD 750 Eureka, Callf. KINS 980 C KFSA 950 A KGLE 590
Durham, N.C. WONC 620 C KDAN 790 KTCS 1410 M| Glens Falls, N.Y, WSET 1410
WSRC 1410 KRED 1480 M KWHN i820 WWSC 1450 A
WS8SB 1490 Eustis, Fla. WLCO 1240 Ft. Stockton, Tex., KFST 860 Gleavlile, Ga, WKIG 1580
WTIK 1310 A|Evanston, 111, WEAW 1330 Ft. Valley, Ga. WFPM 1150 Glenwood Sprgs., Colo,
Dyersburg, Tona, WDSG 1450 WNMP 1590 Ft. Walton Beach, Fla, KGLN 980
WTRO 1330 Evansten, Wye, KLUK 1240 WNUE 950 Globe, Ariz, KZOW 1240 A
agle Pass, Tex, KEPS 1270 Evansville, Ind, WRODZ | C WFTW 1260 Gloucester, Va. wDDY 1420
agle River, Wis, WERL 950 WGBF 1280 N | Ft. Wayne, Ind, WGL 1250 A| Glaversville-Johnston, N.Y,
Easley, 8.C. WELP 1360 WIKY wWOwo 1190 WENT 1340 C
. Grand Forks, Minn, WJPS 1330 WANE 1450 C| Gold Beach, Oreg, KBLY 1220
KRAD 1590 Eveleth, Minn, WEVE 1340 M WKIG 1880 N| Golden, Colo, KICM 1250
Eastland, Tex, KERC 1590 Everett, Wash, KRLO 1380 Ft. William, Dnt, CKPR 580 Golden Valley, Minn,
. Lansing, Mich. WKAR 870 KWYZ 1230 CILX 800 EVE | L}
. Liverpool, Ohic WOHI 1490 A | Evergreen, Ala, wWBLO 1470 Ft. Werth, Tex, KJIM 870 KUXL 1570
ast Longmeadow, Mass, Fairbanks, Alaska KCUL 1540 Geldsboro, N.C, WFMC 730
WTYM le00 , KFAR 610 A-M.N KFJZ 1270 WGBR 1150 A
Eastman, Ga, WPFE 1580 KFRB 900 C-A KNOK 970 WGOL 1800
. Maoline, 111, wWODLM 960 Fairbury, Nebr, KGMT 1310 WBAP 570 A Gorzales, Tex. KCTI 1450
. Point, Ga, WTJH 1260 Fairfax, Va, WEEL 1810 WBAP 820 N | Goadland, Kans, KLOE 730
« 8t. Louls, IlIl, WBBR 1490 A| Fairfield, III, WFIW 1380 KXOL 1360 Geose Bay, Nfid. CFGB 1340
", . WEMD 1460 Fairfleld, lowa KMCD 1570 Fostoria, Ohle WFDB 1430 Gosnen, Ind, WKAM 1460
Easton, Pa. WEEX 1230 Falrhops, Ala, WABF 1220 Fountain City, Tenn, Grafton, N.D. KGPC 1340
WEST 1400 N|Fairmont, Minn, KSUM 1370 M WFCT 1430 Grafton, W.Va. WVVW 1260
Eatontown, N.J, WHTG 1410 Fairmont, N.C, WFMO 860 WROL 1490 Graham, Tex, KSWA 1330
Esu Claire, Wis, WEAQ 790 N| Fairmont, W.Va. WMMN 920 C| Fountain Inn, 8.C, WF IS 1600 Granby, Que. CHEF 1450
wBIZ | WTCS 1490 A | Fowler, Caiif, KLIP 1220 Grand Coules, Wash. KFDR 1360
WECL 1050 Fajardo, P.R. wMDD 1480 Framingham, Mass, WKOX 1190 Grande Prairie, Alta. CFGP 1050
Eau Gallle, Fla, WME% 920 Falfurrias, Tex. KPS0 1260 Frankfort, Indg, wILD 1570 Grand Falls, Nfid. CBT 540
Ebensburg, P WEND 1580 Fall River, Mass, WALE 1400 M| Frankfort, Ky. WFKY 1490 M| Graad Forks, N.O. KFJM 1370
WCD) 1260 WSAR 1480 A | Frankiin, Ky. WFKN 1220 KiLD 1440 C
KURV 710 | Falls Chureh, Vo, WFAX 1220 | g 2rui /e " KFRA 1380 KNOX 1310 M
KGDN 830 Falls City, Nebr. KTNC 1230 Frankli g N WESC | Grand Haven, Mich.
CBXA 740 |Fargo, N.Oak. =~ WDAY 970 N| Frankiin, N.C, FSC 1050 WGHN 1370
CFRN 1260 KFNW Franklin, Pa. WFRA 1430
CHED 630 KUTT I8! Franklin, Tenn, WAGG 950
CHFA 680 KFGO 790 Al Frankiin, Va, WYSR 1250 |WHITE'S RADIO LOG 171



Locatlon C.L. Kc. N.A.|Locatlon C.L. Kc. N.A.|Location C.L. Kc. N.A. | Locatlon C.L. Ke. N.A.
Grand Island, Nebr, Harrisburg, Jll. WEBQ (240 Houghton Lake, Mich, Jasper, Ala, WWWB 1360
KMMJ 750 A| Harrisburg, Pa, WHGB 1400 A WHGR 1290 WARF 1240
KRGI 1430 WCMB 1460 M| Houlton, Maine ~ WHOU (340 | Jasper, Ind. wiTZ 990
Grand Junetion, Colo, WHP 580 C| Houma, Ls, KCIL 1490 N| Jasper, Tex, KTXJ 1350
KREX 9820 C WKBO_1230 N | Houston, Miss, WCPC 1320 Jofferson City, Mo, KLIK 950
KEXO 1230 A | Harrison, Ark. KHOZ 900 Houston, Mo, KHTN 1250 KWOS 1240 M
KSTR 620 Harrisonburg, Va, WHBG 1360 Houston, Tex. KCOH 1430 Jefferson City, Tenn,
KWSL 1340 WSVA 550 N KILT 610 WIFC 1480
Grand Pralrie, Tex. Harrodsburg, Ky, WH BN 1420 KNUZ 1230 Joffersonville, Ind, WXVW 250
KPCW 730 Hartford, Conn, WORC 1360 C KOOA 1010 Jena, La, KCKW 1480
Grand Rapids, Mich. WCCC 1290 M KPRC 9850 N| Jennings, La. KJEF 1290
EF 1230 C WPOP 1410 M-A KTHT 790 | Jerome, ldaho KART 1400
UR WTIC 1080 N KTRH 740 C|jerseyville, IIl.  WIBM i480
RD Hartford, Wis,  WTKM (540 KXYZ 1320 A Jesup, Ga. WBGR 1370
AV Hartselle, Ala, WHRT 860 KYOK 1580 Johnson City, Tena.
Hartsvilie, 8.C. WHSC 1450 M| Howell, Mich, WHMI 1350 WICw 910 C
Hartweil, Ga, ~ WKLY 980 | Hudson, N.Y. WHUC 1230 WETB 790 M
Grand Rapids, Minn. Harvard, III. WMCW 1600 Hugo, Okla, KIHN 1340 Johnston, S.C. WIES 250
Harvey, 1l WBEE 1570 | Hull,” Que. CKCH 970 | Jjohnstown, N.Y. WIZR 930
Grangeville, Hastings, Mich, WBCH (220 Humaceao, P.R. WALO (240 Johnstown, Pa, WJAC 850
Granite City, Hastings, Nebr,  KHAS 1230 | Humboldt, Tenn, WIRJ WARD 1490 C
Grants, N.Mex. Hattiesburg, Miss, WBKH 850 Huntingdon, Pa, WHUN 1150 CRO 120 M
Grants Pass, Oreg. WFOR 1400 N | Huntington, Ind. WHLT 1300 Jollet, JIl. WIOL 1340
WHSY 1230 A | Huntington, N.Y. WGSM 740 WIRC 1510
Gravelbourg, Sask, WXXX 1310 | Huntington. W.Va, Jolletts, Que. CILM 1350
Havelock, N.C. WUSM 1330 WKEE 800 M-A | Jonesboro, Ark, KBTM 1230 M
Grayson, Ky, Haverhill, Mass, WHAV (480 WSAZ 930 N KNEA 970
Gt, Barrington, Mass. Havre, Mont. KOJM 610 M WWHY 1470 M| jonesboro, La. KT0C 920
WSBS 860 Havre de Grace. Md. Huntsyllle. Ala. WBHP 1230 M| Jonesboro, Tenn.  WISO 1590
Gt. Bend, Kans. KVGSB 1590 N WASA 1330 WEUP 1600 Jonesville, La. KANV 1480
Gt. Falls, Mont, KFBB 1310 C| Hawkinsville, Ga. WCEH 610 WFIX 1450 Jonquiere, Que, CKRS 590
KUDI 1450 | Haynesville, La, KLUV 1580 WAAY 1550 A | Joplin, Mo, WMBH 1450 M
KMON 560 M| Hays, Kans. KAYS 1400 | Huntsville, Ont. CKAR 630 KQYX 1560
KARR 1400 N | Hayward, Wls. WHSM 9lo KSAM 1490 KFSB 1310
Greeley, Colo, KFKA (310 Hazard, Ky. WKIC 1390 M K1)V 1340 KODE 1230 C
KYOU 1450 | Hazelhurst, Ga. ~ WVOH 920 O|jytehinson, Kans, KWBW 1450 N [ Junction. Tex. KMBL 1450
Green Bay, Wlis. WBAY 1360 C| Hazlehurst, Miss, WMDC 1220 KWHK 1260 June, City. Kans. KICK 1420
WIPG 1440 M | Hazleton, Pa. AZL 1490 N-M| yutchinson, Minn. KDUZ 1260 Juneau, Alaska KINY 800 C-A
WOoUZ 1400 A WTHT 1300 | yqanel, Okla, KBEL 1240 JNO 630 A-M-N
Groenevllle, Tenn. WGRV 1340 Helena, Ark. KFFA 1360 M| |daho 'Falls, Idaho KID 590 C| Kailua, Hawall KLEI 1130
WSMG 1450 | Helens, Mont, KCAP 1340 M KIF 1260 A-M | Kaimuki, Hawall KAIM 870
Greenfield, Mass, WHAI 1240 M KBLL 1240 N KTEE 900 | Kalamazoo, Mich. WKPR 1420
Greensboro, N.C. WBIG 1470 C| Hemet, Callf. KHS) 1320 Independence, la. KUPI WK20 590 C
WCOG 1320 Hempstead, N.Y. WHLI 1100 KOUR 1220 WKLZ 1470
WGBG 1400 A | Henderson, Ky, WSON 860 Independence, Kans. WKMI 1360
WPET 950 | Heonderson, Nev. KBMi 1400 KIND 1010 M| Kallspell, Mont.  KGEZ 800
Greensburg, Pa. WHIB 620 KT00 1280 Independence, Mo, KANS 1510 KOFI 930
Groonvilie, Ala.”  WGYV 1380 | Henderson, N.C. WHNC 890 M| p4iana, Pa, WDAD 1450 C| Kamloops, B.C. CFIC 910
Greenville, Mich. WPLB 1380 WIZS 1450 tndlanapolis, Ind. Kane. Pa. WADP 960
Greenville, Miss, WJPR 1330 | Henderson, Tex. KGRI | WFBM 1260 A | Kankakee, 11l WKAN 1320
wWDDT 900 KWRD 1470 WGEE 1500 | Kannapolis. N.C. WGTL 870
WGVM 1260 Hendersonville, N.C. WIBC 1070 WRKB 1460
Groonville, Pa.  WGRP 940 WHKP 1450 A WIRE 1430 N| Kans, City, Kans. KCKN 1340
Greenville, N.C. WGTC 1590 M [ Henryetta, Okla, KHEN 1590 WISH 1310 C| Kansas City, Mo.  KCMO 810 C
WOOW 1340 Hereford, Tex. PAN 8 WXLW 950 M KMBC 980
Groenvllle, 8.C.  WESC 660 | Herkimer, N.Y. WALY 1420 | ndjancla, Miss. WDLT 1380 KPRS 1590
WFBC (330 N | Hermiston. Ores. KOHU 1570 | jngian Rocks Beach, Fia. KUDL 1389
WMRB 1490 C.M | Herrin, 11, WIPF 1340 M WGNP 1520 WDAF GIO N
WMUU 1260 | Hottinger, N.Dak, KNDC 1490 _ | n4is, Callf. KREO 1400 A WHB 710
WQOK 1440 G| Hibbing, Minn.  WMFG 1240 M| tnglewond, Callf. KTYM 1460 | Kearney, Nebr, KGFW 1340 M
Greenville, Tox. KGVL 1 Hickory, N.C. WHKY 1290 A Inkster, Mich. WCHB 1440 KRNY 1460
Greenwood, Miss, WABG 960 A WIRC 630 | |nternational Falls, Minn, Keene, N.H. WKNE 1290 N
WGRM 1240 N | Highland Park, 1il. KGHS 1230 WKBK 1220
Greenwood, 8.C. WCRS 1450 N 4 Park. Tem i\ [nveik, NW.T.  CHAK 80 | Kelowna. B.C.  CKOV 63
WGSW 1350 | Highland Park. Tex, lola, Kansas KALN 1370 | Kelso. Wash, KLOG 149
Greer, S.C. m%AKBI “83‘1,) A Highiand Springs, \:I'ENZ 1450 | lonia. Mich. WION 1430 Kendallville, Ind. WAAV"K Ig;‘
Grenads, Miss. WNAG 1400 M| High Point, N.C. WMFR 1230 A [ lowa City. lowa  KXIG 800 | Kenedy, Tox.  KCAML 22
Gresham, Oreg.  KGRO 1230 WHNOS 1590 | towa Falls, lowa KFIG 1510 | Kennowick-Pasco-Richiand,
Gretna, Va, WMNA 730 WH Iron” Mtn.. Mich. WMIQ 1450 A KEPR 610 C
Grifin, Ga, WKEU 1450 M| Hillsboro, Ohlo  WSRW lgsg Iron River. Mich. WIKS 1230 # | Kenora, Ont. CIRL 1220
WHIE 1320 Hiilsboro, Oreg, KUIK :sgo Irondale, Ala, WIX1 1480 Kenosha, Wis. WLIP 1050
WRIX 1410 | Hillsboro, Tex, KHBR Itonton, " OIS WIRO 1230 M | Kentville, N.S. CKEN 1350
Grinnell, lowa KGRN 1410 Hillsdale, Mich, WCSR 1340 Ironwoed. Mich. WIMS 630 M| Keokuk, lowa KOKX 181
roton, Conn. wWSUB 980 Hillsville, Va. WHHYV 1400 Irvine y . WIRV 1550 Kormit. Tex. KERB 60
rove City. Pa. WSAJ 1340 Hilo, Hawail KHBC I9I7I0 C1 jsabelia, P.R. WISA 1390 Kerrville, Tex, KERV 1234
Grundy, Vs, WNRG 1250 KIBA 1110 1 | ishpeming, Mich. WIPD 1240 | Kershaw.'s.C.°  WKSC 130¢
Guayama. P.R.  WXRF 1590 P WIAN 970 | Ketchikan, Alaska KTKN 930 C-A
Guelph, Ont. CJOY 1460 Hinesville, Ga, GML 1slip, N.Y. WBIC 540 Kewanee. 11I, WKEI 1450
Gulfport, Miss, ~ WROA 1390 | Hobart, Okla. KT8 1420 [ 1ship. NV WHCU 870 C| Koyser, w.Va. WKYR 1270 M
WGCM 1240 A | Hobbs. N.Mox.  KWEW 1490 M * VT WTKO 1470 A | Key West, Fla. WKWF 1600 A-M
Gunnlson, Cole, KGUG 1490 KHOB 1390 luka. Miss, WVOM 1270 WKIZ 1500
Guntersville. Ala, WGSV 1270 Holbrook, Arlz. KDJI 1270 Jackson, Ala WTHG 1290 M| Kilgore, Tex KOCA 1240
uthrle, Okia. ~ KWRW 1400 | Holdredge. Nebr. KUVR 1380 | acksol ALl G 120 | Kt Te KLEN 1050 M
Guymon, Okla. KGYN 1220 Holland, Mich. WHTC 1450 b " WKHM 970 M| Kimball, Nebr. KIMB 1260
Hagerstown, Md.  WARK 1480 G| | ister, Calit, RGNT |39 WAST 1510 _ | King Cify. Calif. KRKC 1570
WIE] 1240 A-M | Ho b b Jackson, Mlss. WIDX 620 N|Kingman, Ariz.  KAAA 1230 A
Halnes City, Fla. WHAN 930 | Hollywood, Fla. WGMA 1320 %10S 1590 M| Kingw Wountain, N.C
Haleyville, Als, WJBB 1230 M| Holly Hill, $.C. WHHL 1440 0 WIXN 1450 - WEMT 1220
Halfway, ‘Md WDDW 1410 Holyoke, Mass, WREB 83 WOKJ 1590 Kingsport, Tenn. WKIN 1320
Halifax, N.S. CBH 790 | Homer, La. KHAL 1320 okl 150 - g - WKPT 1550 N
CHNS 960 | Homestead, Fla. WSDB ::33 WSL1 980 | Kingston, N.Y.  WBAZ 1550 M
CICH 920 | Homewood, Ala, ! Jackson, Ohlo  WLM) 1280 WGHQ 620
Hamden, Conn, WDEE 1220 Honolulu, Hawsil KGMB 580 C Jackson, Tenn. WwDX1 1810 WKNY 1490 C
Hamilton, Ala.  WERH 9 KZ00 1210 ' WIAK 1460 | Kingston, Ont,  CFRC 1490
Hamliton, Mont, KYLQ 980 KHAI 1090 WTIS 1390 A CKLC 1380
Hamilton, Ohle  WMOH 1450 KPQI1380 | sacksonville, Fla, WIAX 930 N CKWS 960
Hamliton, Ont. cHlQ 1280 KGU 760 N WAPE 690 | Kingstree, 8,C. WDKD 1310
CHML 400 KHVH 1040 W20K 1320 A-M| Kingsville, Tex, ~KINE 1330
CKOCRIIS0 KORL 650 M WIVY 1050 | Kinston, N.C. = WELS 1010
Hamliton, Tex. KCLW 900 WMBR 1460 C WFTC 960 A
Hamlet, N.C. ~ WKDX 1400 KNO I WOBS 1360 WISP 1230 M
Hammond, ind. ~ W10B 1230 KOHOWII0 WPDQ 600 | Kirkland, Wash,  KCD1 1460
Hammond, La,  WFPR 1400 KTRG 990 A WwalK 1280 : * KNBX 1050
Hammonton, N.J.  WNJH 1580 | o o KLY 1530 WRHC 1400 | Kirkland Lake, Ont. CIKL 560
Hampton, 8.C. WBHC 1270 ocod River. Oreg. Kl aw 1ago | Jacksonville, 1l WIIL 1550 | Kirksville, Mo. KIRX 1450 A
Hampton, Va. WVEC 14 RIIL Bl WHAP 1540 WLDS 1180 | Kissimmee, Fla, WKBX 1220
Hancoek, Mich,  WMPL 920 D villy Ky, WHOP 1230 C | Jacksonville, N.C. WINC 1240 M| Kitchener,  Ont,  CKCR 1490
Hanford. Calif,. KNGS 620 | Hopkinsville, Ky. ugA 1230 Wins 910 CKKW 1320
Hannibal, Mo.”  KHMO 1070 | | o wash. 'KHDK 1560 | Jacksonville, Tex. KEBE 1400 | Kittanning. Pa. WACB 1380
Hanover, N.H.  WTSL 1830 |Wornell. 'N.¥. =~ WWHG 1320 | Jacksonviila'Beh., Fle g0 1o1g | Klamath Falls, Oreg. 1150 M
Hanover, Pa. WHVR 1280 . WLEA 1% "] Jamestown, N.Dak. KEYS 1400 M KFLW 1450 A-G
Harlan, Ky. LT DI | UL EDNITs (b B (s KSIB 600 C KLAO 960
ariingen, _Jex. Samestown, N.Y. WITN 1240 A| Knoxville, lowa KNIA 1320
Harriman, Tenn. WHBT 1600 Hot Sorings KZNG 1470 M WXYS 1340 M| Knoxville, Tenn. WBIR 1240 A
S, Dak. KOBH 580 | Jamestown, Tenn, WCLC 1260 WIVK 860
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Location C.L. Ke. N.A.
WKGN 1340 M
WKXY 900 M
WNOX 990 C
Kodiak, Alaska wCvaQ 960
Kokomo, Ind WI0U 1350
Koscius| WKOZ 1850 A
Laconia, WLNH 1850
WEM)J 1490
LaCrosse, Wis. WKBH 1410 N
WLCX 1490
WKTY 580 A
Ladysmith, wWis. WLDY 1340
Lafayette, Ga. WLFA 159
Lafayette, Ind. WASK 1450 M
WAZY 1410
WBAA 920
Lafayette, La. KPEL 1420 A
KVOL 1330 N
KX KW 1520
Lafayette, Tonn. WEEN 1460
LaFollette, Tenn, WLAF (450

LaGrande, Oreg.
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LaGrange, Ga.
WTRP 620
LaGrange, (Il, WTAQ 1300
LaGrange, Tex, KVLG 1570
Lajunta. Colo. KBZZ 1400 M
Lake Charles, La. KLOU 1580
KPLC 1470 N
KAOK 1400 M
Lake City, Fla. WDSR 1340
WGRO 960
Lake City, S.C. WIOT 1260
Lakeland, Fla. WLAK 1430 N
WONN 1230 M
WYSE 1330
Lake Placid, N.Y, WIRD 920
Lake Providence, La. KLPL 1050
Lake Tahoe, Calif. KOWL 1490
Lakeview, Dreg. KQIK 1230
Lake Wales, Fla. WIPC 1280
Lakewood, Colo. KLAK 1600
Lakewood, Wash. KFHA 1480

zC

DNP
===
(-3
o

Lake Worth, Fla, w
La

. Colo, KL 920 M
La Tex, KPET 690
Lampasas, Tex. KCYL 1450
Lanecaster, Calif. KAVL 610
KBVM 1380

Lancaster, Ohlo WHOK 1820
Lancaster, Pa, WGAL 1490 N

C1IC 10

Lansdale, Pa. WNPV 1440

Lansford, Pa, WLSH 1410

Lansing, Mich, WILS 1320
WIIM 1240 A-N

WMRT 1010

Lapeer, Mich, WMPC 1280

WTHM 1530

LaPorte. Ind. WLOI 1540

Laramis, Wyo, KLME 1490
KOWB 1290 M

Laredo, Tex. KGNS 1300
KVO0Z 1490 M

LaSalle, 111, WLPO 1220

LaSarre, Que. CKLS 1240

LasCruces, N.Mex. KOBE 1450

KGRT 570
Las Vegas, Nev. KEND 1460 A
KLAS 1230 C

KORK 1340

KRAM 920

KLUC 1050

KVEG 970
Las Vegas, N,Mex. KFUN 1280 A
Latrobe, Pa. WPKY 1570 M

WTRA 1480

LaTugue. Que. CFLM 1240
Laurel, Miss. WAML 1840 N
AU 1600 A

Ex2
x
300
gs3

Laurens, 8.C.
Laurinburg, N.C.
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==
g

Lawrence. Kans.

Lawrence, Mass. WCCM_ 800 M
Lawrenceburg, Tenn. WDXE (870
Lawrenseviile, Ga. WLAW (360
Lawrenceville, IIl. WAKO 910
Lawrencevilie, Va. WLES 580
Lawton, Okla. KSWO 1880 A

KCCO 1050
Leadville, Colo, KBRR 1280
Leaksville, N.C. WLOE 1490 M
Leamington, Ont, CISP 710
Leavenworth, Kans, KCLO 1410

x€E
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Q
£
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Lebanon, Ky. WLBN 1590
Lebanon, Mo. KLWT 1280
Lebanon, Oreq. KGAL 920
Lebanon, Pa. WLBR 1270
Lebanon, Tenn, WCOR 900
Leesburg. Fla, WLBE 790 M
WBIL 1410
Leesburg, Va. WAGE 1290
Leesville, La, KLLA 1570
Lehighton, Pa. WYNS 1150
Leitchfield, Ky, WMTL 1580
Leland, Miss. WESY 1580
LeMars, lowa KLEM i410
Lemoore, Calif. KLAN 1320
Lenoir. N.C. WIRI 1340 M
Lencir, Tenn. wLIL 730
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Lecation C.L. Ke. N.A.

Mayfield, Ky, w
Mayodan,N.C. WMYN 1420
Maysville, Ky. WF
McAlester, Okla. KTMC 1400

McAllen, Tex. KRIO 910 M
McCamey, Tex. KAMY 1450
McComb, Miss, WHNY 1250 A

MeCook, Nebr, KBRL 1300 M

KWRV 1360
MeGohos, Ark, KVSA 1220
McKeesport, Pa. WEDO 810 C
WPQR 1360 M
McKenzio, Tenn, WHDM 1440
McKinney, T KMAE 1800
McMinny . KMCM 1260
McMinnville, Tenn. WBMC 960
WAKI 1230 M
McPherson, Kans. KNEX 1540
McRae, Ga. WDAX 1410
Mead, Wash, KLFF 1590
Meadvllle, Pa. WMGW 1490
Medford, 8. WHIL 1430
Medford, Oreg, KMED 1440 A
KMFR 860
KDOV 1300
KBOY 730
KYJC 1230 A-C
Medford, Wis. WIGM 1490
Medicine Hat, Alta. CHAT 1270
Media, Pa. WXUR 690
Melbourne, Fla. WMMB 1240 M
Memphis, Tenn, WHBQ 560 M
WHER 1430
WMC 790 N
WDIA 1070
WMPS 680
WHHM 1340 A
WLOK 1480
WREC 600 C
KWAM 990
Mena, Ark, KENA 1450
Menomines, Mich, WAGN 1840 A
Menomonie, Wis, WMNE 1360
Merced, Calif, KYOS 1480 M
KWIP 1580
Meriden, Conn. wWMMW 1470
Meridian, Miss. WCOC 910 C
WDAL 1330 M
WMOX 1010
WOKK 1450 A
waic 1390
Merrill, Wis, WXMT 730
Mesa, Ariz, KBUZ 1310
Mesa, Ariz. KALF 1510
Metropolis, 100, WMOK 920
Metter, Ga. WMAC 1360
Mexia, Tex. KBUS 1590
Mexico, Mo, KXED 1340 M
Mexico, Pa. WIUN 1220
Mlami, Ariz. KIKO 1340
Miami, Fia. WGBS 710 C
WCKR 610 N
WFAB 990
WMBM 1220
WAME 1260 A
WMIE 1140
WQAM
WSKP 1450
WINZ 940 M
Miami. Okla. KGLC 910
Miami Beach, Fla,
WMBM 1490
WKAT 1360 C
_ WFUN 790
Michigan City, Ind. WIMS 1420
Middleport- Pomroy,
Ohio WMPD 1390
Middlesboro, Ky. WMIK 560
Middletown, Conn. WCNX 1150
Middietown, N.Y. WALL 1340
Middletown, Ohis WPFB 910
Midland, Mich, WMODN 1490
Midiand, Ont. CKMP 1230
Midland, Tex. KCRS 550 A
KIBC 1150
KWEL 1600
Milan, Tenn, WKB)J 1600
Miles City, Mont, KATL 1S40 M
Milford, Del. WKSB 930
Milford. Mass. WMRC 1490
Milledgeville, Ga. WMVG 1450 M
Millen, Ga. WGSR 1570
Millington, Tenn. WHEY 1220
WGMM 1380
Mullville, N.J. WMVB 1440
Milton, Fla. WEBY 1330 M
WSRA 1490
Milton, Pa. WMLP 1570
WARC 1380
Milwaukee, Wis, WEMP 1250
WFOX 860 M
WRIT 1340
WISN 1150 A
WMIL 1290
WOKY 920
WTM} 620 N
Minden, La. KASO 1240
Mineral Wells, Tex. KORC 1140
Mineola, N.Y. WFY1 1520 D
Minneapolis, Minn. WCCO 830 C
WLOL 1330
WMIN 1400
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Lecation C.L. Ke. N.A.

WOGY 1130
WPBC 980
WTCN 1280
KTCR 690
KTIS 800
KUOM 770
Minot, N. Dak, KLPM 1390 M
KQDY 1320
KCl8 910 C
Mission, Kans. KBEA |
Mission, KIRT 1580
Missoula, KGVO 1290 C
KXLL 1450 N
KQTE 1340 M
KYSS 910
Mitehell, 8.Dak, KORN 1450 M
oab, Utah KURA 1450
oberly, Me, KNCM 1230
Mobile, Ala, WALA 1410 N
WMOE 1550
WABB 1480 A
WGOK 900
WTUF 840
WKRG 710 C
wLiQ 1360
WMOZ 960
Mobridge, 8.0ak, KOLY 1300
Mocksville, N.C. WSOC 1560 D
Modeste, Calif, KTRB 860
KBEE 970 A
KFILV 1360 A
Mofavc. Calif. KDOL 1340
Moline, 101, WQUA 1230 A
Monahans, Tex. KVKM 1330 M
Moncks Corner, N.C.
WBER 950
Moneton, N. 8, CBAF 1330
CKCW 1220
Monett, Mo, KRMO 990
Monmouth, 11I, WRAM 330
Monroe, Ga, WMRE 1480
Monros, La, KMLB 1440 A-N
KLIC 1230
KNOE 1390
Monroe, Mich. WQATE 560
Monroe, N.C, WMAP 1060
Monros, Wis. WEKZ 1260
Monroeville, Ala. WMFC 1360
Mont Laurier, Que, CKML 610
Monterey, Calif. KIOO 630
KMBY 1240 C
Montevideo, Minn. KOMA 1460 A
LV 1240
MNZ 1050
BAM 740
CoV 1170 C
APX 1600 N
HY 1440 N
MGY 800 M
RMA 950
Montgomery, W.Va,
WMON 1340 M
Monticello, Ark. KHBMW 1430
Montiseilo, Ky. WFLW 1360
Montmagny, Que, CKBM 1490
-Barre, Vi,
WSKI 1240 A
Montreal, Que, CBF 690
CBM 940 N
CKLM 1570 N
CFCF 600 A
CHLP 1410
CJAD 800
CIMS 1280
CKAC 730 C
CKGM 980
KUBC 580
a. WPEL 1250
s, N,.C. WHIP 1350
Moorhead, Minn, KVOX 1280 M
Moosejaw, Sask, CHAB 800
Morehead, Ky. WMOR 1330
Morehead City, N.C. WMBL 740
Morgan City, La. KMRC 1430 M
Morganfield, Ky, WMSK 1550
Morganton, N.C. WMNC 1430
Morgantown, W.Va, WAJR 1440 N
WCLG 1300
Morrliton, Ark, KVOM 800
Morris, Mian, KMRS 1230
Morristown, N.J, WMTR 1250
Morristown,Tena. WCRK 1150 M
WMTN 1300
Morton, Tex. KRAN 1280
Moscow, Idahe KRPL 1400
Moses Lake, Wash. KSEM 1470
KwiQ 1260
Moultrie, Ga. WMGA 1400 A
WMTM 1300
Moundsville, W.Va. WMOO 1370
Mountain Grove, Mo. KLRS 1360
Mountain Home, Ark. KTLO 1480
Mt. Airy, N.C. WPAQ 740
WSYO 1300 M
Mt. Carmel, 1ll.  WVMC 1360
Mt. Clemens, Mich,
WBRB 1430
Mt. Dora, Fla, WVGT 1580
Mt. Jackson, Va, WSIG 790
Mt. Kisco, N.Y. WVIP 1310
Mt. Olive, N.C. W0IJS 1430
Mt. Pleasant, Mich. WCEN 1150
Mt. Pleasant, Tex. KIMP 860
Mt. Shasta, Calif, KWSO 620
Mt. Sterling, Ky, WMST 1150
Mt. Vernon, i1, WMIX 940
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Location C.L. Kc. N.A.
Mt. Vernon. ind, wWPCO 1590
Mt. Vernon, Ky. WRVK 1460

Mt. Vernon, Ohio WMVO 1300
Mt. Vernon, Wash. KAPS 1470
Mt, Vernon, Wash, KBRC 1430

Mulsshoe, Tex. KMUL 1380
Mullins, S.C. WJIAY 1280
Muncie, Ind. WLBC 1340 C
Munfordville, Ky. WLOGC 1150
Munising, Mich. WMAB 1400
Murfreesboro, Tenn. WGNS 1450
WMTS 860
Murphy, N.C, WCVP 600
WKRK 1390
Murphysbore, 11I, WINI 1420
Murray, Ky. WNBS 1340
Murray, Utah KMUR 1230
Muscatine, lowa KWPC 860
Museclo Shoais City,
abama WLAY 1450
Muskegon, Mich. WKBZ 850 A
WTRU 1600
WMUS 1090
Muskogee, Okia, KBIX 1490 A
KMUS 1380
Myrtle Beach, S.C. WMYB 1450
Nacogdoches, Tex. KEEE 1230 A
KSFA 860
Nampa, ldaho KFXD 580
KWLW 1340
Nanaimo, B.C. CHUB 1570
Nanticoke, Pa, WNAK 730
Napa, Calif, KVON 1440
Naples, Fla. WNOG 1270
Narrows, Va, WNRV 990
Nashua, N.H. WOTW 900
WSMN 1530
Nashville, Ark, KBHC 1260
Nashville, Ga. WNGA 1600
Nashville, Tonn,. WKDA {240
WLAC 1510 C
WMAK 1300
WLVN 1560
WNAH 1360 M
WwSIX 980 A
WSM 650 N
Natchez, Miss. WMIS 1240 N
WNAT 1450 M
Natchitoches, La. KNOC 1450 M
Naugatuck, Conn, WOWW 860
Navasota, Tex. KwBC 1550
Nebraska City, Nebr,
KNCY 1600
Needles, Calif. KSFE 1340
Ne: WNAM 1280
WCCN 1370
CKLN 1390
WNKY 1480
KBTN 1420
KNEM 1240
New Albany, Ind. WOWI 1570
New Afbany, Miss. WNAU 1470
Newark, Oel. WWRK 1260
Newark, N.J. WIRZ 970
WNIR 1430
WVNJ 620
Newark, N.Y, WACK 1420
Newark, Ohio WCLT 1430
Now Bedford, Mass. WBSM 1420
WNBH 1340 M
New Bern, N.C, WHIT 1450 M
WRNB 1490
Newberry, 8.C. WKOK 1240
New Boston, Ohio  WI101 1010
New Braunfels, Tex. KGNB 1420
New Britain, Conn. WHAY 910 A
WRYM 840
New Brunswick, N.J. WCTC 1450
Newburgh, N.Y. WGNY 1220
Nnburylport. Mass. WNBP 1470
New Carlisie, Que. CHNC 610
New Castle, Ind. WCTW 1550
Newcastle, N.B. CKMR 790
New Castie, Pa, WKST 1280 A
Newcastle, Wyo. KASL 1240
New Glasgow, N.8. CKEC 1320
New Haven, Conn. WAVZ 1300
WELI 960
WNHC 1340 A
New lberia, La. KANE 1240
KVIM 1360
New Kensington, Pa.WKPA 1150
New London, Conn. WNLC 1510 M
New Martinsville, W.Va,
WETZ 1330 M
Newnan, Ga, WCOH 1400 M
WNEA 1300
New Orleans, La, WOSU 1280 N
WIMR 890 M
WBOK 800
WNOE 1060
WSMB 1350 A
WNPS 1450
WTIX 690
WwWwL 870 C
WWOM 600
WYLD 940 M
Newport, Ark, KNBY 1280
Newport, Ky. WNOP 740
Newport, N.H, WCNL 1010
Newport, Oreg. KNPT 1310
Newport, R.I. WAOK 1540
Newport, Tenn. WLIK 1270
Newport, Vt, WIKE 1490
Newport News, Va. WGH 1310 A
wTI0 1270
New Richmond, Wis,
WIXK 1590

Location C.L. Kc. N.A,
New Rochelle, N.Y. WVOX 1460

New Smyrna Beach, Fla.
WSBB 1230 M
WORT 1550
Newton, lowa KCOB 1280
Newton, Kans, KJIRG 950
Newton, Miss, WBKN 1410
Newton, N.). WNN) 1360
Newton, N.C. WNNC 1230
New Ulm, Minn, KNUJ 860
New Westminster, B.C.
KNW 980
New York, N.Y. WABC 770 A
WBNX 1380
WCBS 880
WEVO 1330
WHOM 1480
WINS 1010 M
WLIB 1180
WMCA 570
WHN 1050
WNEW 1130
WNYC 830
WOR 710
WADO 1280
WPOW 1330
WaXR 1560
WNBC 660 N
Falls, N.Y.WHLD (1270
WIIL 1440 M
Nlagara Falls, Ont. CHVC 1600
Nicholasville, Ky, WNVL 1250
ich, WNIL 1290
os, Ariz, KNQG 1340 A
Nome, Alaska KIiCY 850
Norfolk. Nebr. WIAG 780
Norfolk, Va, WTAR 790 C
WCMS 1050
WNOR 1230
AP
Normal, I, WIOK 1440
Norman, Okla, WNAO 640
KNOR 1400

Norman Wells, North.

west Territory CFNW 1240
Norristown, Pa. WNAR 1110
N. Adams, Mass, 230
N. Augusta, 8.C.
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" wo
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WTH
N. Battleford, S8ask. CIN
North Bay, Ont. CFC
North Bend, Oreg.
North Charleston, 8.wc

Northfield, Minn.
Northampton, Mass,
WHM
N. Little Roek, Ark. KOX
KXL

North Platte, Nebr. KJL
NO
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»xE
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KOOY 1240 N
No. Syracuse. N.Y. WS0Q 1220 M
No. Vancouver, B.C. CKLG 730
N. Vernon, Ind. H 0

Dqzmm

WOCH 146!
No. Wilkesbere, N.C.WKBC 810
Norton, Va. Al

WNYV 50 M

Norwalk, Conn. WNLK 13850
Norwich, Conn, WICH 1310
h, WCHN 870
KREH 900
Oake: ak. KEYO 1220
Dak Grove, La. KWCL 1280
Dak Hill, W.va. WOAY 860
kiand, Calif. KEWB 910
KABL 960
KOIA 1310
Oakland Park, Fla. WIXX 1520
Oak Park, I, WOPA 1480
Oak Ridge, Tean, WATO j290 M
Oakville, Ont. CHWO 1250
Ocala, Fla. WMOR 800
WTMC 1290 N
WKOS 1370
cean City, Md. WETT 1590
Dceanlake, Oreg. KBCH 1380
nside, Calif. KUOE 1320
Deilla, Ga. WS8I12Z 1380
Odessa, Tox. KECK 920
KOSA 1230 C
KOYL 1310
KRIG 1410 M
Qelwein, lowa KOEL 950
Opallala, Nebr, KOGA 930
Ogden, Utah KLO 1430 M
KANN 1250
KSVN 730
KVOG 1480
Ogdensburg, N.Y, WSLB 1400 M
0il Clty, Pa. WHKRZ 1340
Okeechobee, Fla, WOKC 1570
Okla. City, Okla. KBYE 890 A
KLPR 1140
KOCY 1340
KOMA 1520
KTOK 1000 A-M
KIEM 800
WKY 930
Okmulgee, Okla, KOKL 1240
01d Saybrook, Conn. WLIS 1420
Olean. N.Y. WMNS 1860
WHOL 1450 A
Olney, 111, WVLN " 740
Oiympla, Wash, KGY 1240 M
KITN 920
Omahka, Nebr, KBON 1490

Location C.L. Ke. N.A.
KFAB IlI0 N
L 1280
K000 1420
KMEO L
wow [
Omak, Wash, KOMW 630
Oneid WMCR 1600
WBNT 1310
Neill, Nebr, KBRX 1350
Oneonta, Ala, WCRL 1570
Oneonta, N.Y, wDO8 730
Ontarie, Calif, KASK 1510
Ontario, Ores. KSRV 1380
Opelika, Ala, WPHO 1400 M
Opelousas, La, KSLO 1230 A
Dpp, Ala. WAMI 860
Opportunity, Wash. KZUN 630
Orange, Mass, WCAT 1390
Tex, KOGT 1600
, Va, WIMA 1340
Orangeburg, 8.C. WOIX 1150 A
WORG 1580
WTNO 920
Orange Park, Fla, WAYR 550
Oregon City, Oreg. KGON 1520 M
Orilila, Ont. CFOR 1570
Orlando, Fla, wDBO 580 C
WHOO 990 M
WHIY 1270
WLOF 9850
WKIS 740 N
Ormond Beh., Fla. WQXQ 1380
Orofino, idahe KLER 950
Oreville, Calif. KAOR 1340
Ortonville, Minn, KOI0 1350
Osage Beh., Mo, KRMS 1150
Osceola, Ark. KOSE 860
Oshawa, Ont, CKLB 1350
Oshkosh, Wis. WOSH 1480 A
Oskaloosa, lowa KBOE 740
Oswego, N.Y, WSGO 1440
Othello, Wash, KRSC 1400
Otsego, Mich, WOMC 980
Ottawas, Il WCMY 1430
Ottawa, Kans, KOFO 1220
Ottawa, Ont. CBO 910
CFRA 580
CKOY I310
Ottumwa, lowa KBIZ 1240 A
KLEE 1480
Owatonna, Minn, KRFO 1390
Owego, N.Y. WEBO 1330
Owensboro, Ky. WOMI 1430 M
WVIS 1420 A
Owen Sound, Ont, CFOS 560
Owosso, Mieh. WOAP 1080
Oxford, Miss, WSUH 1420
Oxford, N.C. WOXF 1340
Oxnard, Callf, KOXR 910
Qzark, Ala. WOZK 900
Paducah, Ky. WKYB S70M
WOXR 1560 N
WPAQ 1450 C
Page, Arlz. KPGE 1340
kee, Fla, WRIM 1250
iile, Ohlo WPVL 1460
ille, Ky, WSIP 1490 M
alatk WWPF 1260
wSsUZ 800
Palestine, Tox. KNET 1450
Palm Bel WaXT 1340 A
Palm Sp KCMJ 1010 C
KOES 920
KPAL 1450
Palmdale, Calif. KUTY 1470
Palo Alto, Calif, KIBE 1220
Pampa, Tex, KPON 1340 M
Panama City, Fla. WOLP 50
anam , Fla.
* Clty WPCF 1430 A
Panama Clty Beach
a. WTHR 1480
WSCM 1290
Paradise, Calif, KMET 930
Paragould, Ark. KDRS 1490
Paris, Ark, KCCL 1460
Paris, 1ll, WPRS 1440
Paris, Ky. WKLX 1440
Paris, Tenn, WTPR 710
Parls, Tex. KPLT 1490 A
KFTV 1250
Parkersburg, W.Va, WCEF 1050
WPAR 1450 C
WTAP 1230 A-M
Park Falls, Wis, WPFP 1450
Parry Sound, Ont, CKAR-I 1340
Parsons, Kans. KLKC 1540
Pasadena, Calif. KALI 1430
KPPC 1240
KWKW 1300
Pasadena, Tex, KLVL 1480
KIKK 6
Paseagoula-Moss Polnt, Miss.
WPMP 1580 A
Pasco, Wash, KORO 910
KPKW 1340
Pase Robles, Calif. KPRL 1230 M
Patehogue, L.1., N.Y.
WALK 1370
WPAC 1580
Paterson, N.J, WPAT 930
Pauls Valley. Okla. KVLH 1470
Pawtucket, R.1, WXTR 550 A
Payestte, Idaho KEOK 1450
Paace River, Alta, CKYL €30
Pearsall, Tex. KVWG 1280
Pecos, Tex. KIUN 1400 M




Location C.L. Kec. N.A,
Peekskill, N.Y, WLNA 1420
Pekin, I1l. WSIV 1140
Pell City, Ala, WFHK 1430
Pembroke, Ont, CHOV 1350
Pendleton, Oreg, KKID 1240 A
KUBE 1050

KUMA 1290 A
Pennington Gap, Va.
WSWYV 1570
Pensacola, Fla, WBOP 980
WOEB 610
WBSR 1450
WNVY (230 A
WCOA 1370 N
WPFA 790
Penticton, B.C, CKOK 800
Peoris, I1l. WAAP 1350 N
WMBD 1470 C
WIRL 1290
WPEO 1020 M
Perry, Fla, WPRY 1400
Perry. Ga. WPGA 980
Perry, lowa KOLS 1310
Perryton, Tex, KEYE 1400 M
Peru, Ind, WARU (600
Petaluma, Calif. KTOB 1490
Peterborough, Ont, CHEX 980
CKPT (420
Petersburg, Va, WSSV 1240 M
Petoskey, Mich, WMBN (340
Phenix City, Ala. WPNX 1460 A
Philadelphia, Miss. WHOC 1490
Philadelphia, Pa. WCAU 1210 C
WOAS 1480
WFIL 560 A
WFLN 900
WHAT 1340
WIBG 990
WIP 610
WIMJ 1540
WPEN 950 M
WRCV 1060 N
WTEL 860
Philipsburg, Pa. WPHB 1260
Phillipsburg, Kans. KKAN 1490
Phoenix, Ariz. KIFN 860
KXIV 1400
KHAT 1480
KHEP 1280
KCAC 1010
KOY 550 A
KOOL 960 C
KPHO 910 A
KUEQ 740
KRIZ 1230
KTAR 620 N
Picayune, Miss, WRIW (320
Piedmont, Ala, WPID 12
Pierre, S.Dak. KGFX 630
KCCR 1590
Pikevlile, Ky, WLSI 900
WPKE 1240 M
Pine Biuff, Ark, KCLA 1400
KAOL 1270
KOTN 1490 M
KPBA 1590
Pine City, Minn. WCMP 1350
Pineville, Ky. WMLF (230
Pineville, W.Va, WWYO 970
Pipestone, Minn, KLOH (050
Piqua, Ohlo WPTW 1570
Pittsburg, Calif. KKIS 990
Pittsburg, Kans, KOAM 860 N
KSEK 1340
Pittsburgh, Pa. KOKA 1020
Kav 1410 A
WAMO 860
WIAS i320 N
WPIT 730
WRYT 1250
WYRE 1080 M
WWSw 970
Plttsfield, I, WBBA 1580
Pittsfield, Mass, WBEC 1420 A
WBRK 1340 M
Pittston, Pa, WPTS 1540
Plainfield, N.J. WERA (590
Plainview, Tex, KVOP 1400 M
KPLA (050
Plant City, Fla, WPLA 910

9
Platteville, Wis, WSWW (590

Plattsburg, N.Y. WEAYV 960 A.N
WIRY 1340 M
Pleasanton, Tex, KBOP 1380

Pleasantville, N.J, WOND (400
Plymoulh, Mass, WPLM 1390
Plymouth, N.C, WPNC 1470
Plymouth, Wis,

Pocahontas, Ark,

Pocatello, idaho KSEI 930 N

1290
Pocomoke City, Md. WOMY 540
Pointe Claire, Que. CFOX 1470

Pomona, Callf, KWOWwW 1600
KKAR 1220

Pompano Beach, Fla.
WLOO 980
WPOM 1470
Ponea City, Okle. WBBZ 1230
Ponee, P.R. WPRP 910
WEUC 1420
WPAB 550
WLEO 1170
WIS0 1260
Pontiae, Mich, WPON 1460
Pontotoe, Miss. WSEL 1440

Poplar Bluff, Mo. KWOC 930

>

Location

Wis

Portland, Oreg.

Port Neches, Tex.
Portsmouth, N, H,

Portsmouth, Ohlo
Portsmouth, Va. W

Post, Tex.

Poteau, Okla,

Potosi, M

Potsdam, N.Y.
Pottstown, Pa.
Pottsville, Pa.

Poughkeepsie, N.Y, WEK‘:
Powell, Wyo.

Poynette, Wis,
Prairie du Chien, \‘:I“"

Pratt, Kans.

Prescott, Arlz,
Prescott, Ark,
Presque isle, Me,

Preston, Idaho
Prestonsburg, Ky,

Price, Utah
P

Prosser, Wash,
Providence, R.1.

Provo, Utah

Pryor, Okla,
Pueblo, Colo.

Pulaski, Tenn.

Pulaski, Va

Pullman, Wash.

Punxsutawney, Pa,
Putnam, Conn,

Quanah, Tex.
Quantico, Va,

Quebee, Que.

Quesnel, B.C.

Quiney, Fla,
Quiney. (11,

Quiney, Mass.
Quiney, Wash,

Quitman, Ga,

Poplarville, Miss.
Portage, Pa,
12 Prairio, Man,

Portageville, Mo,

Port Alberni, B.C,
Portales. N.Mex
Port Angeles, W a:

Port Arthur, Ont,
Port Arthur, Tex,

Porterville, Calif.
Port Hope, Ont,
Port Hueneme,Calif.
Port Huron, Mich.

Port Jervis, N,Y,
Port Lavaca, Tex.
Portland, Ind.
Portland, Maine

richard, Ala,
Prince Albert, Sash. CKBI 900
Prince George, B.C. CKPG 550
Prince Rupert. B.C. C

C.L. Ke. N.A. |Location
KLID (340 Racine, Wis, w
WRPM 1530 w
WWML (470 Radford, Va, w
WPDR 1350 Raleigh, N.C. w
CFRY 920 w
KMIS 1050 w
CIAV 1240 Ralls, Tex, K
KENM 1450 Rantoul, 11 w
sh. KAPY 1000 D | Rapid Ci‘y, S.Dak. K
KONP 1450 K
CFPA 1230 K
KOLE 1340 K
KPAC 1250 M | Raton, N Mex, K
KTIP 1450 A| Ravenswood, W.Va. W
CHUC | Rawlins, Wyo. KRA
KACY 1520 Raymond, Wash. K
WHLS 1450 Raymondville, Tex, K
WTTH 1380 Rayville, La. K
WDLC 1490 Reading, Pa. WE
KGUL 1560 WH
GW 1440 WR.
WCSH 970 N| Redding, Callf, K
AN 560 C K
WLOB 1310 K
WPOR 1490 A-M K
KBPS 1450 K
KISN 910 Red Blufl, Calif, K
KBEV 1010 Red Oeer, Alta. (4
KLIQ 1290 Redfteld, 8.Dak K
KEX 1190 Redlands, Calif. Ki
KGW 620 N | Red Lion Pa, w
KOIN 970 C| Red Lodge. Mont,
KPAM 1410 Redmond. Oreg,
KPDQ 800 Red Wing, Minn,
KPOJ 1330 dwood Falls, Minn.KLGR
Kwij i080 A dsbura, Wis, w
XL 750 2. Oreg, K
KPNG 1150 Repina, Sask,
wBeBX (380 C
WHEB 750 Cc
WPAY 1400 C c
WNXT 1260 A | Reidsviile, N.C. w
HIH 1400 A.M w
WPMH 1010 Remsen, N.Y, w
WAVY (850 N|Reno, Nev,
KUKO 1370 K
KLCO 1280 K
KYRO 1280 K
WPOM 1470 K
WPAZ (370 Rensseiaer, N.Y, W
WPAM 1450 Rexburg, 1daho K
WPPA 1360 M| Rhinelander, Wis, W
K Ri ke, Wis, W
WKIP 145 . Utah K
KPOW 12 Was K
WIBU 1240 , Wis, w
1, Va, w
PRE 980 Richmond, Ind. w
KWSK 1570 Richmond, Ky. w
KPRT 1290 Richmong, Va. w
KYCA 1490 N w
KENT 1340 WR
KNOT 1450 A w
KTPA 1870 w
WAGM 950 w
WEGP 1390 w
e e ’
wOOC (310 Rlchmong Hill, Ont. C
KOAL 1230 M| Richwood. W.Va, W
WSIM 1270 Ridgecrest, Calif, l.((
Rimouski. Que. C.
FPR 1240 Rio Pledras, P.R. WU
WRAY 1250 ww
WPKY (580 Ripley, Tenn, w
WHWH 1350 Rlpon, Wis, w
WLOH 1490 A| Riverheac, N.Y, W
KRCO 690 w
KARY 1810 Riverside. Calif. K
WEAN 790 C K
WHIM 1110 Riverton, Wyo, K
WICE 1290 Riviera Bsach, Fla. W
WIAR 920 N| Riviere du Loup, Que.
WLKW 990 Roanoke, Ala, w
WPRO 630 Reanoke, Va. w
WRIB 1220 M w
KIXX 1400 A w
KEYY 1450 w
KOVO 960 M w
KOLS 1570 Roanoke Raplds, N.C.
KOZA 1230 )
KAP! 690 Roaring Sprgs., Pa,
KFEL 970 w
KGHF 1850 A-M | Roberval, Que. C
KCSJ 590 Robinson, 111, w
KTUX 1480 Rochester, Minn, K
WKSR 1420 A K
WPUYV 1580 Roehester, N.H. W
KWSC 1250 Rochester, N.Y. w
KOFE 1150 WH
WPME 1540 w
WINY 1350 w
KAYE 1450 w
KOL) 1150 w
WQVA 1530 Rockford, (11, w
C8Y 980 w
CHRC 800 w
CILR 1060 Rock Hill, 8.C. w
C€lQcC 1340 w
CKCV 1280 Rockingham, N.C. W
CKCQ 570 Rock Island, i1l. w
WCNH 1230 M| Rockland, Malne W
WGEM 1440 A | Rockmart. Ga, w
WTAD 930 C|[ Roek Springs, Wyo.
WIOA 300 KVR
KPOR 1970 Rockville, Md, w
WSFB 1490 Rockwood,Tenn. W

C.L. Ke. N.A.

VODroxd
SIFTFIZES
»PrI=muxo

z»

@
<

g

£

Dmxp
SaNaE
ne<Zcpd
-~
&8
>

2osas

<OP3 DePr
oxp<szToem®Ey
DS hT<e D EXRC TR
Sw®ax
15 $38»2
o zzo» z

OONXw
o»
or®ony

33

moQom A nRAXwOnD
[-1-1-3
oz

XmoZrmOMmaPOTORO
OOMOOARMMO—TTCOTRMR D
©

oD
(]

-
=

OBMXR i
w2x®2or<
i <
ARRO@E N
BEga82s2s
Z»

R

T T
<zmmm®
r-n-‘l'l‘
=8
=3

&
Zo» =T

OnShI%223es0oRsx
SEEMoo<onEo» x>

3%=gm
mwe— 2

a€Enxx
<mPmZMmOra
ZOEMI@O<r
3288
oz

<Tr22002<m

>
IXg XOMZO=DrXO<

w
~
<

3

DoDDPD
..oz -4

ooarros
g

xz¥ PRIXd=

—s SESes

€8, B&NZef
z

Location C.L. Ke. N.A,
Rocky Ford, Celo, KAV 1920
Rocky Mount, N.C. WCEC 810
EED 1390 A
WRMT 1490
WKWS 1290
Rocky Mount, Va. WYTI 1570
Rogers, Ark. KAMO 1380

Rogers City, Mich. WHAK 960

Rorunville. Tenn. WRGS 1370
Rolla, Mo, KCLU 1590
KTTR 1480
Rome, Ga. WLAQ (410 A
WIYN 1360
WRGA 1470 C
WROM 70
Rome, N.Y. WKAL 1450 A
WRNY (1350
Ronceverte, W.Va. WRON 1400
Roseburg, Ores. KRNR 1490 C
KRXL 1250
KYES 950
Rosenberg, Tex. KFRD 980
Rossvi G WRIP 980
KRSY 1230
KGFL 1430 M
KBIM 910
Rouyn, Que. CKRN 1400
Roxboro, N.C. WRXO 1430
Royal Oak, Mich, WEXL 1340
Rugby, N, Dak, KGCA 1450
KRRR 1840
WRUM 7
KAYT 970
KRUS 1490
KTLU 1580
KRSL 980
WWWR 920
Il . Ar KXRI 1490
ussellvllle, Ky, WRUS 610
Rutland, Vt, WHWB (000
WSYB 1380 M
Sackvllle, N.B. CBA 1070
Sacramento, Caiif. KCRA 1320 N
KFBK 1530 A
KGMS 1880 M
KIAY 1430
KRAK 1140 M
KROY 1240 C
KX0A 1470
Safford, Ariz, KGLU 1480 A
KATO (230
Sag Harbor, N.Y. WLNG 1600

Saginaw, Mich, WKNX 1210
WSAM (400 N
W8LwW 780 C
Sanitobia, Miss, WSAU 1550
St. Albans, Vt, WWSR 1420
St. Albans, W.vVa, WKLC 1300
St. Anne-de-la-Pocatlere, Queo.
CHGB {310
St, Augustine, Fla, WFOY 1240 C
WETH (420
8t. Boniface, Man. CKSB 1050
8t. Catherines, Ont. .((:KTB 610

St. Charles, Mo. AQOY 1460
8t. Cloud, Minn, KFAM 1450 N
WION 1240
8t. George, Utah KDXU 1450
8t. Helen, Mich. WMIC 1580
8t, Helens, Orep. KOHI 1600
8t. Hyacinthe, Que. CKBS 1240
St. Jean, Qi CHRS 1080
8t. Jerome, Que, CKIL 900
8aint John, N.B, CFBC 930
CHSJ 1150
8t. Johns, Mlch, WJUD 1580
8t. John's, Nfid. CBN 640
CION 930
VOAR 1230
VOCM 590
VOWR 800
8t. Johnsbury, Vt, WTWN (1340
8t. Joseph, Mich, WSIM 1400
8t. Joseph, Me, KFEQ 680
KKIO 1550 M
KUSN 1270
8t. Joseph d’Alma, Que.
CFGT 1270
8t. Louls, Me, KATg 1600
KMOX 1120 C
S0
KSTL 690
KWK |
KXOK 630
WEW 770 M
WIL 1430 A
8t. Louis Park, Minn.
KRSI 8950

St. Mary's, Pa, WKBI 1400

8t, Paul, Minn, KSTP 1500 N
KDWB 630 M

8t. Peter, Minn, KRBI 1310

St. Petersburg, Fia. WPIN 680
WSUN

820 A
WLCY i380 M
8t. Petersburg Beach,
Fla. WILZ 1390
8t. Thomas, Ont, CHLO 680
Salamanca, N.Y. WGGO 1590

Salem, (I, WIBD 1350
Salem, Ind. WSLM 1220
Salem, Mass, WESX 1230 M
Salem, Mo, KSMO 184
Salem, Oreg. KSLM 1890 A
KAPT 1220
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Location C.L Kc. N.A,

KBZY 1490 N
KGAY 1430
alem, Va, WwWBLU 1480
allda, Coio, KVRH 1840 M
ina, Kans, KSAL 1150 M
i Calif. KDON 1460
KSBW 1380 M
Saline, Mich, WOIA 1290
Salisbury, Md. wBOC 860
WICO 1320 A
wJ0Y 1470
Salisbury, N.C, WSTP 1490 M
WSAT 1280 A
s.lmol'.l.'ku.g? o ';SRA 960
Salt ¢ City, Utal
KALL 910 A
KCPX 1320 N
KLUB 570 M
KNAK 1280
KSL 1160 C
KSOP 1370
KSXX 830
KWHO 860
KWIC 1570
San Angelo, Tex, KTEO 1340
KGKL 860
KPEP 1420
KWFR 1280
8an Antonle, Tex, KAPE 1480
KCOR 1350
KENS 680 C
KBER 1150
KITE 930
KUKA 1250
KUBOQ 1310
KMAC 630 A
KONO 860
KTSA 550
WOAI 1200 N
8an Bernardine, Calif.
KCKC 1350
KFXM 590
KRNa 1240
KMEN 1290 M
Sandersville, Ga. WSNT 1490
8an Dlego, Callf, KCBQ 1170
KFMB 8540 O
KOGO 600 N
KGB 1360 A
KSON 1240
KSDO 1180
Int, Idaho KSPT 1400
Sand Spring, Okia. KTOW 1340
Ky, 0 WLEC 1450 M
an Fernando, Calif. KGIL 1260
Sanford, Fla. WTRR 1400
WSFR 1360
Sanford, Me. WSME 1220
Sanford, N.C. WEYE 1290
WWGP 1050
San Franciseo,
Calif. KFRC 6IOM
KCBS 740 C
KFAX 1100
KGO 810 A
KNBC 680 N
KKHI 1550 M
K8AY 1010
KSAN 1450
KSFO 560
KYA 1260
San German, P.R. WRJS 1080
San Jose, Calif, KLOK 1170
KLIV 1580 M
KEEN 1370
KXRX 1500
8an Juan, P.R, WAPA 680 M
WHOA 870
WIAC 740
WIPR 940
WKAQ 580 C
WKVM 810
WKYN 630
WITA 1140
San Luls Oblspo, Calif.
KATY 1340
KCJH 1280
KSLY 1400
KVEC 920 M
8an Marcos, Tex, KCNY 1470
San Mates, Callf. KOFY 1050
San Rafasl, Calif. KTIM 1510
8an Saba, Tex. KBAL 1410
Santa Ana, Calif, KWIZ 1480
Santa Barbara, Cal, KDB 1490
KGUD 990
KIST 1840 N
KTMS 1250 A.
KACL 1280
Santa Cruz, Calif, KSCO 1080
Santa Fe, N.Mex. KTRC 1400 A
KVSF 1260 C
Santa Maria, Cal. KCOY 1400
KHER 1600
KSMA 1240
KSEE 1480
Santa Monlea, Cal, KDAY 1580
Santa Pauls, Calif., KSPA 1400
Santa Rosa, Calif, KSRO 1350
KHUM 1580
KVRE 1460
KIAX 1150
anta Rosa, N.Mex. K8YX 1420
Sapulpa, Okl KREK 1550
N.Y. WNBZ 1240 A
Sarasots, Fla, WKXY 830
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Location C.L. Kc. N.A. |Location C.L. Ke. N.A,
WSAF 1220 KS0O0 1140 A
WSPB 1450 C{Sitka, Alasks KIFW 1230 C-A
WYND 1280 KSEW 1400
Saratopa Springs, N.Y, Skowhegan, Malne WGHM 1150
WSPN 900 Slaton, Tex. KCAS 1050
Sarnls, Ont, CHOK 1070 Smithfield, N.C. WMPM 1270
Saskatoon, Sask, CFac 600 Smiths Falli. ont., CIET 630
CFNS 11 Smyrna, Ga. WSMA 1550
CKOM 1250 Snyder, Tex. KSNY 1450 M
Sault Ste. Marie, Socorro, N.Mex, KSRC 1290
Michigan WS00 1230 3oda Sorgs., Idaho KBRV 540
Sault Ste, Marie, Solvay, N,Y, WAQsR 1320
Ontario CJIC 1050 Somerset, Ky, WSFC 1240 M
CKCY 920 WTLO 1480
Savannah, Ga. wBY M | Somerset, Pa. WVYSC 990
WEAS 900 Sonora, Calif. KVML 1450
WSAV 630 N | Sonora, Tex. KCKG 1240
WSGA | rel, P.Q. CJSO 1320
WTOC 1290 C| South Beloit, 11l WBEL 1380
WSOK 1230 A | 8o, Bend, Ind, WNOU 1480 A
Savannah, Tenn. WORM 1010 WIVA IS80 M
ayrs, Pa, WATS 96 WSBT 960
Schefferville, Que. CF KL 1230 Southbridge, Mass, WESQ 970
Schonectady, N.Y, WGY 810 N| So. Boston, Va. WHLF 1400 A
WSNY 1240 !wu(hcrnl"nu.N.C.WEEB 990
Seotland Neck, N.C. WYAL 1280 South Daytona Beach,
Scottsbluff, Nabr, Florida WELE 1590
KNEB 960 A-M|So, Gastonia, N.C. WGAS 1420
KOLT 1320 C|So, Haven, Mich. WJOR 940
Seottaboro, At LS 1580 | Su: Barar e WD 1asd
So. Paris, Me,
Seottsdalo, Ariz, KWBY 1440 | So, Pittsburg, Tenn. WEPG 910
Seottsville, Ky, WLCK 1250 bo. 8t. Paul, Minn,
Scranton, Pa, WARM 5950 A KDWB 630 M
WEJL 630 So. Williamsport, Pa,
WGBI 810 C WMPT 1450
WICK 1400 Spanish Fork, Utah KON 1480
WSCR 1320 N | gparks, Nev. KBUB 1270
Seaford, Del, WSUX 1280 Sparta, 111, WHCO 1280
Searey, Ark, KWCB 1300 | Sparta, Tenn, WSMT 1050
Seaside, Oreg. KSRG 780 Sparts, Wis. WKL) 990
Seattle, Wash, KAYO 1I50 M WCOW 1200
KUDY 910 [gpartanburg, §.C. WZ0O 1400 M
KING 1090 A WORD 910 N
KIRO 710 C WSPA 85 C
KIR 950 Spencer, lowa KICD 1240
KOL 1300 _ | Spencer, W.Va. WSPZ 1400
KOMO 1000 N | Sgokans, Wash, KGA 1510 A
KETO 1550 KLYK 1280
KTW 1250 KPEG 1380
KVI 570 KHQ 590 N
KXA 770 KNEW 780 M
Sebring, Fla WICM 960 KREM 970
WSEB 1340 KXLY 920 C
Sedalia, Mo, KKDS':(S) :agg KCFA 1830
Springdale, Ark, KBRS 1340 A
Seguin, Tex, KWED 1580 Springfield, 1), WCVS 1450 A-M
Seima, Als. WGWC 1340 C WMAY 970 N
WHWS 1570 | springeld, Mass, Weigh 050
ringfleld, Mas
Seminole, Tex.  KTFQ i250 [>°7° ™ WHYN 560 C
Seneca Townshlp, WMAS 1450 M
8.C. WSNW 1150 WSPR 1270
Seven lles, Que. CKCN 560 Springfleld, Mo, KGBX 1260 N
Sevierville, Tenn. WSEV 930 KICK 1340
Seward, Alaska KIBH 1840 C-A KTTS 1400 C
Seymour, Ind, WICD 1380 KWTO 560 A
Seymour, Tex, KSEY 1230 Springfield, Ohlo WIZE 1840 A
Shamokin, Pa, WISL 1480 WBLY {600
Shamrock, Tex. KBYP 1580 Springfield, Ores. KEED 1050
Shawane, Wis.  WICH 080 | Borinshote vir WCER letg
awane, Wis. Springfield
Shawinigan, Que. CKSM 1220 s;. hill, La. KBSF 1460
Shawnes, Okla, KGFF 1450 M | Spryce Pine. N.C. WTQE 1470
Sheboygan, Wis, WHBL 1330 A | Stamford, Conn, WSTC 1400 A
WKTS 850 Stamford, Tex. KDWT 1400
Sheffield, Als. WSHF 1280 Stanford, Ky. WRSL 1520
Shelby, Mont. KSEN 1150 M | Starke, Fla, WRGR 1490
Shelby. N.C. WOHS 730 M| Starkville. Miss, WSS80 1230
WADA 1390 State Collegs, Pa, WMA) 1450 N
Shelbyville, Ind. WSVL 1520 WRSC 1390
Shelbyville, Tenn. WHAL 1400 Statesboro, Ga. WWNS 1240
WLI) 1580 | Statesville, N.C, _WSIC |
Shenandoeah, lowa KKFD'I‘AF :gg A - v\lvﬁgx |5453 A
Staunton, Va,
Sherbrooke, Que, CHLT 630 WAFC 900
CKTS 900 Stephenville, Tex, KSTV 1510
Sherldan, Wys,  KWYO 1410 M | Sterling, Colo, = KGEK 1230
KROE 830 KOLR 1490
Sherman, Tex, KRRV 810 M | Sterling, lil. WSDR 1240
KTXO0 1500 benviil 0 WSTV I340 M
Shippensburg, Pa. WSHP 1480 Stevens Point, Wis, WSPT 1010
Show Low, Arlz, KVWM 1050 t . Minn, WAVN 1220
Shreveport, La, KANB 1300 Stiliwater, Okia, KSPI 780
KBCL 1220 Stockton, Calif, KJOY 1280
KCI) 1050 C KSTE 1420
KEEL 710 KWG 1230 A
KOKA 1550 M| Storm Lake, lewa KAYL 980
KJOE 1480 M | Stratford, Ont, CJCS 1240
KREB 980 Streator, 1. WIZZ 1250
KRMO (340 A | Stroudsburg, Pa, WVPO 840
KWKH 1130 C| Stuart, Fla, WSTU 1450 M
dney, Mont, KGCX 1480 M | Stuart, Va, WHEO 1270
dney, Nebr, KSID 1340 A| Sturgeon Bay, Wis, WDOR 810
erra Vists, Ariz. KHFH (420 A Sturgis, Mich, WSTR 1230
kest, 0, KSIM 1400 Stuttgart, Ark, KWAK 1240 M
Siler City, N,C. WNCA 1570 Sudbury, Ont. CKSO 790
Siloam Spres., Ark, KUOA 1290 M CFBR 550
Slishee, Tex. KKAS 300 CHNO 900
Silver Clty, N,Mex. KSIL 1340 C! Suffolk, Va. WLPM 1460 A
Silver Sprgs., Md. WQMR 1050 Sulphur, La. KIKS 1310
Simeoe, Ont, CF RS 1560 Sulphur Sprgs., Tex. KSST 1230
Sinton, Tex, KTOD 1590 Summerside, P.E.I, CJRW 1240
Sioux City, lowa KSCJ 1380 A | Summerville, Ga. WGTA 830
KMNS 620 M| Summervilie, 8.C. WALS 980
KTRI 1470 Sumter, 8.C. FIG 1200 M
Sloux Falls, 8.Dak, KISD 1230 WDXY 1240
KELO 1820 WSSC 1340
KNWC 1270 Sunbury, Pa. WKOK 1240 C

Location C.L Ke. N.A,
Sunnyside, Wash, KREW 1280
Sun Valley, lda. KSKI 1340
Superior, Nebr. KRFS 1600
Superior, Wls, WDSM 7I0N
WIGL 970
WaMN 1820
Susanville, Calif, KSUE 1240
Swainsboro, Ga, WIAT 800
Tenn, WDEH 800
Tex. KXOX 1240
) nt, Sask. CKSW 1400
Sydney, N.8. CBI 1140
CJCB 1270
Sylacauga, Als. WFEB 1340 M
WMLS 1290
Sylva, N.C. WMS) 1480
Sylvanis, Ga, WSYL 1490
Syracuse, N.Y, WHEN 620 C
WFBL 1390 M
WNOR 1260
WOLF 1490 A
WSYR 570 N
Tabor City, N.C. WTAB 1370
Tacoms, Wash, KMO 1360
KTAC 850
KTNT 1400
KVl 570 M
Tatt, Calit, KTKR 1310
Tahlequah, Okla. KTLQ 1350
Tahoe Valley, Calif.
KTHO 580
Talladega, Ala WEYY 1580
WNUZ 1230 M
Tallahasses, Fla. WMEN 1330
WRFB 1410
WTAL 1270 M
WTNT 1450 C
Taliassee, Ala, WTLS 1300
Tallulah, La, KTLD 1380
Tampa, Fla. WALT 1110
WDAE 1250 C
WYOU 1550
WFLA 870 N
WHBO 1050 M
WINQ 1010
WTMP 1150
WwSOL 1300
Taos, N. Mex. KKIT 1340
Tarbore, N.C, WCPS 760
Tarpon Sprys., Fla. WRBB 1470
Tasley, V. WESR 1330
Taunton, Mass, WPEP 1570
Tawas City, Mich, WIOS 1480
Taylor, Tex. KTAE 1260
Taylorsville, N.C, WTLK 1570
Taylorville, NI, WTIM 1410
Tazewell, Tenn. WNTT 1250
Tell City. iInd, WwWTC) 1280
Tempe, Ariz. KUPD 1060
KYND 1580
Temple, Tex, KTEM 1400
Terrace, B.C. CFTK 1140
Terre Haute, Ind, WBOW 1230 N
WMFT 1300 A
WTHI 1480 C
Torrell, Tox, KTER 1570
Terrytown, Nebr., KEYR 690
Texarkana, Ark, KOSY 790 M
Texarkana, Tex. KCMC 740 A
ATQ 940
TFS 1400
Teoxas City, Tex, KTLW 9820
Thayer, Mo, KALM 1290
The Dalles, Ores. KODL 1440
W 1300
Thermopolls, Wyo. KRTR 1490
KTHE 1240
Thief River Falls,

Minn. KTRF 1230
Thetford Mines, Que. CKLD 1230
Thibodaux, La, KTIiB 630
Thomaston, Ga. WSFT 1220

WTGA 1590
Thomasvilie, Ala, WJOB 630
Thomasville, Ga. WPAX 1240
WKTG 730
Thomasviile, N.C. WTNC
Thomson, Ga, WTWA 1240 M
Three Rivers, Mich.
WLKM 1510
Three Rivers, Que. CHLN 550
CKTR 1150
Tleandemr . N.Y. WIPS 12
Tifhn, Ohio WTTF 1600 M
Tifton, Ga, WTIF 134
WWGS (430
Tlllamook, Oreg, KTIL 1590
Tillsonburg, Ont. CKOT 1510
Timmins, Ont. CFCL 620
CKGB 680
Titusville, Fla, WRMF 1050
Titusville, Pa. WTIV 1230
Toecoa, G WLET 1420 M
WNES 630
Toledo, Ohle WOHO 1470 M
WSPD 1870 N
WTOD 1560 C
WTOL 1230 A
Toledo, Oreg. KTDO 1230
Tolleson, Ariz, KZON 1180
Tomah, Wis, WTMB 1460
Tompkinsville, Ky. WTKY 1370
Tooele, Utah KDYL
Topeka, Kans, WIiBwW 580 C
EWI 1440
WREN 1250 A
TOP 1490 M

K
Toppenish, Wash. KENE 1490



Location C.L. Ke. N.A.
Toronto, Ont, CBL 740 N
CHFI 1540 D
CFRB 1010 C
CHUM (050 M
CJBC 860
CKEY S80 M
CKFH 1430
Torrington, Conn. WBZY 990
WTOR 1490 M
Torrington, Wyo, KGOS 1490
Towanda, Pa. WTTC 1550
Towson, Md. WAQE 1570
Trail, B.C. JAT 610
Traverse City, Mlch. WTCM 1400
wWCCW 1310
Trenton, Mo, KTTN 1600
Trenton, N.J, WAAT (300
wBUD 1260
WTTM 920 M
Trinidad, Colo, KCRT 1240 M
Troy, Ala. WTBF 970 M
Troy, N.Y. WHAZ 1330
WTRY 980
Troy, N.C. WXKW 1000
WJIRM 1390
Truckee, Calif, KHOE 1400
Truro, N.S, CKCL 600
Truth or Consequences,

New Meoxico KCHS 1400
Tryon, N.C. WTYN 1550 M
Tueson, Ariz. KTUC 1400 A

XEW 1600
KAIR 1490
KCEE 790
KTAN 580 A
KCUB 1290 M
KEVT 690
KOBY 94
KMOP (330
KFIF 1550
KTKT 990
KOLD 1450 C
Tucumearl, N.Mex, KTNM 1400 M
Tulare, Calif, KCOK 1270 M
KGEN 1370
Tulla, Tex. KTUE 1260
Tullahoma, Tenn. WJIIG 740
Tulsa, Okla. KAKC 9870
KOME 1300
KRMG 740 C
KELI 1430 C
KVOO0 1170 N
KFM) 1050
Tupelo, Miss. WELO 580 M
WTUP 1490 A
Turlock. Calif, KCEY 1390
Tusealoosa, Ala, WJRD (1150
WACT 1420
WNPT 1280 A
WwWTUuG 790
WTBC 1230
Tuseumbia, Ala, WVNA 1590
WRCK 1410
Tuskeges. Ala. WABT 580
Twenty-Nine Palms, Callf.
KDH{( 1250
Twin Falls, Idaho KTF| 1270 N
KLIX 1SI0 M
KEEP 1450
Two Rivers, Wis. WTRW 1580
Tyler, Tex. KDOK 1330
KGIB 1490 M
KTBB 800 A
KZEY 690
Tyrone, Pa, WTRN (340
Ukiah, Calif. KUK 1400
KMSL 1250
Unjon, Mo, KLPW 1220
Union, S.C. WBCU 1460
Union City, Tenn. WENK 1240
Uniontown, Pa, wMBS 590 C
Urbana, (il, WILL 580
WKID 1580
Utiea, N.Y. WIiBX 950 C
WBVM 1550
WRUN 1150
WTLB 1310 A
Uvalde, Tex, KVDU 1400
Vai 0°0Or, Que. CKVD 1230
Valdese, N.C, WSUM 1490
Valdosta, Ga, WGDV 950 M
WGAF 910 A
WIEM 1150
WVLD 1450
Valentine, Nebr, KVSH 94
Vallejo, Calif. KNBA 1190
Valloy City, N.Dak. KOVC (490 M
Valleyfield, P.R. CFLV 1870
Valparaiso-Niceville, Fla.
WNSM 1340
Van Buren, Ark. KFDF 1580
Van Cleve, Ky, WMTC 730
Van Wert, Dhlo WERT 1220
Vanceburg, Ky. WKKS 1570
Vancouver, B.C, CBU 690
CFUN 1410
CHAM 1320
C.L. Location Ke.
KAAA Kingman, Ariz. 1230
KAAB Hot Springs, Ark. 1340
KAAY Little Roek, Ark. 1080
KABC Les Anpeles, Callf, 790
KABL Oakland, Calif; 50
KABQ Albuquerque, N.M. 1850
KABR Aberdeen, 8.Dak. 1420

Location C.L. Ke. N.A,
JOR 600
CKWX 1130 M
Vancouver, Wash, KKEY 1150
KVAN (480
Venice, Fla. WAMR 1320
Ventura, Calif, KVEN 1450 M
KUDU 1590
Verdun, Que, CKVL 850
Vermillion, S.Dak. KUSD 690
Vernal, Utah KVEL 1250
Vernon, B.C. CJIB 940
Vernon, Tex, KVWC 1490
Vero Beach, Fla, WAXE 1370
WTTB 1490 A
Vieksburg, Miss, WAQBC (420 M
WVIM 1490
Vietoria, B.C. Civl 900
CFAX 870
CKDA 1220
Victoria, Tex, KNAL 1410
Victoriavilie, Que, CFDA (380
Victorville, Calif. KCIN 1590
Vidalia, Ga, WVOP 9870
Vieques, P.R. WIVV 1370
Ville Marie, Que, CKVM 710
Ville Platte, La, KVPI (050
Ville St. Georges. Que,
CKRB 1460
Vincennes, Ind. WAOQOV 1450 M
Vineland, N.J. WWB2Z 1360
wovL 1270
Vinita, Okla, KVIN 1470
Vinton, Va, WKBA 1550
Virginia, Minn, WHLB 1400 N
virginia Beh.,, Va WBOF 1550
Virougua, Wis, WISV 1360
Visalia, Calif. KONG 1400
Vivian, KLV 1600
Waco, Tex. WACO 1580 A
KAWA 1010
KBGO 1580
KWTX (230 M
Wadena, Minn, KWAD 920 M
Wadesboro, N.C. WADE 1210
Wailuku, Hawail KMVI 550 N
Waipabu, Hawaii KAHU 920
Walhalla, S.C. WGOG 1460
Wallace, Idaho KWAL 620 M
Wallace, N.C. WLSE 1400
Walla Walla, Wash.
KHIT 1320
KUJ 1420 M

KTEL 1490 A
Walnut Ridge, Ark. KRLW 1320
Walsenburg, Colo. KFLJ 1380
Walterboro, S.C. WALD 1220 A
Waltham, Mass. WCRB 1330
Walton, N.Y. WDLA 1270
Ward Ridge, Fla. WJOE 1570
Ware, Mass. WARE 1250 M
Warner Robbins, Ga.
WRFPB 1350 A
Warren, Ark, KWRF 860
Warren, Ohlo WHHH 1440
Warren, Pa. WNAE 1310
Warrensburg, Mo. KOKO 1450
Warrenton, Mo, KWRE 730
Warrenton, Va. WEER 1570
WKCW 1420
Warsaw, Ind. WRSW 1480
Warsaw, Va. WNNT 690
Warwick. E.Greenwich, R.I.
WYNG 1590
Waseo, Calif. KWSO0 1050
Washington, D.C. WGMS 570
WMAL 630 A
WOL 1450 M
WOOK 1340
WwWwDC 1260
WRC 980 N
WTOP 1500 C
Washington, Ga. WKLE 1370
Washington, Ind. WAMW (580
Washington, lowa KCIl 1380
Washington, N.). WCRYV 1580
WITN 930
Washington, N.C. WEEW (320
Washington, Pa. WIJPA 1450 M
Washington Court
House, Ohio WCHO 1250
Waterbury, Conn. WATR 1320 A
WBRY 1590 C
WWCO 1240 M
Waterbury, Vt. WDEV 550 M
Waterioo, lowa KXEL 1540 A
KNWS 1090
KwwL 1330 M
Watertown, N.Y. WATN (240
WOTT 1410
WWNY 790 C
Watertown, 8.Dak. KSDR 1480
KWAT 950
Watertown, Wis, WTTN 1580
Waterville, Me. WTVL 1490 A
Watseka, IIl, WGFA 1360
Watsonville, Calif. KOMY 1340
Wauchula, Fla, WAUC 1810
.
U. S. AM Station
C.L. Locction Ke.
KACE Riverside, Calif, 1570
KACI The Dalles. Oreg, 1300
KACT Androws, Tex. 1360
KACY Port Hueneme, Calif. 1520
KADA Ada, Okla. 230
KADL Pine Bluff, Ark. 1270
KADO Marshall, Tex. 1410

Location C.L. Ke, N.A, Location C.L, K¢, N.A.
Waukegan, |il. WKRS 1220 | Willimantie, Conn, WILI 1400 M
Waukesha, Wis. WAUX (510 Williston, N.D, KEYZ 1360
Waupaca, Wis, wDUX 800 A| Willmar, Minn. KWLM 1340 A
Wausau, Wis, WRIG 1400 N| Willoughby, Dhio WELW 1330 D
WSAU 550 A | Willow Springs, Mo. KUKU 1330
WHVF 1230 Willows, Calif, KiQas 1560
Waverly, lowa KWVY |470 Wilmington, Del. WAMS 1380 M
Waverly, Ohio WPKO 1380 | WDEL 1150 N
Waxahachie, Tex., KBEC 1390 WILM 1450 A
Wayeross, Ga. ACL 570 WTUX 1290
WAYX 1230 M Wilmington, N.C. WMFD 630 A
Waynesbaro, Ga. WBRO (310 | WHSL 1490
Wayneshero, Miss. WABO 990 | WKLM 980
Waynesboro, Pa. AYZ 1380 WGNI 1340 M
Waynesboro, Va. WAYB 1490 M | wilson, N.C. WGTM 590 C
WRWV 970 | WLLY 1350
Waynesburg, Pa. WANB | | WVOT 1420 M
Waynesville, Mo, KIPW (390 Winchester, Ky, WWKY (380
Waynesv:lle, N.C. WHCC 1400 Winchester, Tenn. WCDT 1340
Weatherford, Tex. KZEE 1220 Winchester, Va, WINC (400 A
Webster City, lowa KJFJ 1570 WHPL 610
Weed, Cali KDAD 800 Windemere, Fla, WXIV 1480
Woeirton, W.Va, WEIR 1430 N, Winder, Ga. WwWIMO 1300
Woeiser, daho KWEI 1260 Windom, Minn, KODM 580
Welch, W.Va. WELC 1150 Windsor, Conn, WSOR 1480
WOVE 1840 M | Windsor, N.8. CFAB (450
Weldon, N.C. WCNF | Windsor, Ont. CBE (550
Welland, Ontario CHOW 1470 CKLW 800 M
Welisboro, Pa. WNBT 1490 M{ Wingham, Ont. CKNX 9820
Wellston, Ohio WKOV 1830 winnemucea, Nev. KWNA 1400
Wellsville, N.Y. WLSV 790 Winnfield, La. KVCL 1270
Wenatchse, Wash, KPQ Winner, 8.0ak. KWYR 1260
KUEN 900 Winnipeg, Man, CBW
KMEL (340 M CKRC 630
Wendell-Zebulon, N.C. CKyY 580
WETC 540 CJOB 680
Weslaco, Tex, KRGV 1290 N| Winnsboro, La. KMAR 1570
West Allis, Wis, WAWA (590 Winnsboro, 8.C, WCKM 1250
W. Bend s, WBKYV 1470 WRBI 980
Westbrock, Me. WJAB 1440 Winona, Minm. KWNO 1230 A
West Covina, Calif, KGRB 900 KAGE 1380
W. Frarkfort, 11l. WFRX 1300 Winona, Miss, WONA 1570
West Jesterson, N.C. Winslow, Ariz. KVNC 1010 A
WKSK 1600 Winston-Salem, N.C.
W. Memphis, Ark. KSUD 730 WAAA 980
W. Monroe, La, KUZN 1310 WAIR 1340
W. Palm Beach, Fla. WPEG 1550
WEAT 850 M WSJS 600 N
WJINO 1230 C WTOB 1380 M-C
WIRK 1290 M | Winter Garden, Fla. WOKB 1600
West Plains, Mo. KWPM 1450 Winter Haven, Fla. WSIR 1490 M
West Point, Ga. WBMK 1310 WINT (360
West Paint. Miss. WROB 1450 M | Winter Park, Fla. WABR (440 M
Waestpori, Conn. WMMM 1260 M | Wisconsin Rapids, Wis,
W. Springfield, Mass, WFHR 1320 M
WTXL 1490 A WRNE 1220
W. Yarmouth, Mass. Wolf Pt., Mant, KVCK 1450 M
WOCB 1240 M| Wood River, Ill. BBY 590 M
Westerly, R.I. WERI 1230 M| Woodside, N.Y. WRL 1600
Westfeld, Mass, WDEW 1570 Woodstock, N.B. cic) 920
Westminster, Md. WTTR 1470 Woodstoek, Gnt. CKOX 1340
Weston, W.Va, WHAW 980 M| woodward, Okla. KSIW 1450
W. Warwiek. R.I. WWRI 1450 Woonsocket, R.I. WNRI 13680
Wetumpka, Ala, WETU 1250 WWON 1240
Wewoka.Seminole, Okla. Waoster, Ohlo WwST 9680
KWSH 1260 A} Worcester, Mass.
Weyburre, Sask, CFSL 1340 WAAB 1440 M-N-A
Wharton, Tex, KAN!I 1500 WNEB 1230
Wheatiand, Wyo. KYCN 1340 WORC 1310
Wheaton, Md, WOON 1540 WTAG 580 C
Wheeling, W.Va, WHLL (600 Worland, Wye, KWOR 1340
WIJBT 1470 Worthington, Minn. KWOA 730
WKWK 1400 A | Worthington, Ohic WRFD 880
WWVA 1170 C| Wynne, Ark. KWYN (400
White Castle, La, KEVL 1590 Wythevllle, Va, WwWYVE 1280
White Plains, N.Y, WFAS (230 Yakima, Wash, KIT 1280
White River june., Vt. KIMA 1460 C
WWR) 810 KBBO 1390
Whitehall, Mlech. WCBP 1490 KUTI 980
Whiteho-se, Y.T. CFWH 570 KYAK 1390 M
Whitesburg, Ky. WTCW 920 Yankton, S.D. KYNT 1450
Whiteville, N.C. WENC 1220 WNAX 570 C
Wichita, Kans, KAKE 1240 M| Yarmouth, N.S. GCJILS 1340
KLEO 1480 M | Yauco, P.R. WKFE 1550
KFDI 1070 N|Yazoo City, Miss, WAZF 1230
KFH 1330 C| Yellowknife, N.W.T.
KSIR 900 CFYK 1340
KwBB 1410 York, Nebr, KAWL 1870
Wichita Falls, Tex, KNIN 990 M| York, Pa, WNDW (250 M
KTRN 1290 WORK 1350 N
KWFT 620 WSBA 910 A
Wickenburg. Ariz. KAKA 1250 York, S.C. WYCL 1580
Wickford, R.I. WKFD 1870 Yorkton, Sask, CIGX 940
Wildwood, N.J. WCMC 1230 M | Youngstown, Ohlo. WBBW 1240 M
Wilkes-Barre, Pa. WBAX 1240 M WFM) 1890 N
WBRE 1340 N WKBN 570 C
WILK 980 Al Ypsilanti, Mich. WY SI 1480
Willeox, Ariz. KwWCX 1250 Yreka, Callf, KSYC 1490
Williamsburg, Ky. WEZ) 1440 Yuba City, Callf. KUBA 1800
Williamsburg, Va, WBCI 740 KAGR 1450
Wiltiams Lake, B.C. Yuma, Arlz. KOFA 1240
CKCQ-I 1240 KBLU 1320
Williamsen, W.Va, WBTH 1400 M KVDY 1400 A
Williamsport, Pa, WLYC 1050 KYUM 560 N
WRAK 1400 N | Zanesville. Ohio WHIZ 1240 N
WWPA 1340 C| Zarephath, N.), WAWZ 1380
Williamston, N.C. WIAM Zephyr Hills, Fla, W2ZRH 1400
s by Call Letters
C.L. Location Ke.|C.L. Location Ke.
KADY St. Charles, Mo, 1460 | KAGR Yuba City, Calif, 1450
KAFP Petaluma, Calif. 1490 KAGT Anacortes, Wash. 1340
KAFY Eakersfield, Calif. 550 | KAH| Auburs, Calif. 950
KAGE Winona, Minn. 1380 , KAHU waipahu, Hawall 920
KAGT Grants Fasey O 930
n ass, Oreg.
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C.L Location

KAHR Redding, Calif,
KAIM Kaimuki, Hawaii
KAIR Tueson, Ariz.
KAJI Littie Rock, Ark.
KAJO Grants Pass, Oreg,
KAKA Wickenburg, Ariz,
KAKC Tuisa. Okia.
KAKE Wichita, Kan.
KALB Alexandria, La,
KALE Richland, Wash,
KALF Mesa, Ariz,

KALG Alamogordo, N.Mex.

KALI Pasadena, Calif.

KALL Sait Lake City, Utah
]

KALM Thayer, Mo,
KALN iola, Kan,

KALT Atianta, Tex,
KALY Alva, Okla,
KAMD Camden, Ark.
KAML Kenedy, Tex.
KAMO Rogers, Ark.
KAMP EI Centro, Calif,
KAMY McCamey, Tex,
KANA Anaconda, Mont,
KANB Shreveport, La,
KAND Corsicana, Tex,
KANE New lberia, La.
KANI Wharton, Tex,
KANN Ogden, Utah
KANO Ancka, Minn,
KANS independence, Mo,
KAOH Duluth, Minn,
KAQK Lake Charles, La.
KAQL Carroliton, Mo,
KAPA Raymond, Wash,
KAPB Marksville, La,
KAPE San Antonto, Tex,
KAPI Pueblo, Coio,
KAPR Douglas, Ariz,

KAPS Mt. Vernon, Wash,

KAPT Satem, Ore.

KAPY Port Angeles, Wash.

KARA Albuquerque, N. M,
KARE Atchison, Kan.
RI Blaine, Wash,

RK Littie Rock, Ark.
RM Fresno, Calif,
RR Great Falls, Maont,
RS Belen, N.M,

RY Joerome, Idaho

RY Prosser, Wash,
SE Austin, Tex.

SH Eugene, Ore.
KASI Ames, lowa

KASK Ontario, Calif.
KASL Newcastlo, Wyo,
KASM Albany, Minn,
KASO Minden, La.
KAST Astoria, Ore,
KASY Auburn, Wash,
KATE Albert Lea. Minn.
KATI Casper, Wyo.
KATL Mlles City, Mont,
KATN Boise, idaho
KATO Safford, Ariz.
KATQ Texarkana, Tex.
KATR Eugene, Ore.

A
A
A
A
A
A
A
A
A

XEXEXARXEXRRX

]
KATY San Luis Obispo, Cal. i

KATZ 8t. Louis, Mo,
KAUS Austin, Minn.
KAVE Carlsbad, N.Mex,
KAV Rocky Ford, Colo.
KAVL Lancaster, Calif.

KAVR Apple Valley, Calif,
KA

WA Waco, Tex.
KAWL York, Neb,
KAWT Douglas, Ariz,
KAYC Beaumont, Tex.
KAYE Pu{allun Wash,

ewam{. Wash,

KAYL Storm Lake, iowa
KAYO Seattle, Wash,
KAYS Hays, Kans,
KAYT Rupert, idaho
KBAL San Saba, Tex.
KBAM Longview, Wash,
KBAN Bowie, Tex.
KBAR Burley, Idaho
KBBA Benton, Ark.
KBBB Borger, Tex.
KBBC Centerville, Utah
BBO Yakima, Wash,
BR North Bend, Oreg.
8BS Buffalo, Wyo.

H Oceanlake, Oreg.
L Shreveport, La.

A Mission, Kans.

C Waxahachie, Tex.
E Modesto, Callf,
K EIk City, Okia,
L ldabel, Okla.

Tex.
T Reno. Nev.
¥V Portland, Oreg.

C

C

E

E

E

E

E

E

ER San Antonio,
E

F

GN Caldweil, Idaho
GO Waco, Tex,

HC Nashville, Ark.
HM Branson, Mo,
HS Mot Springs, Ark.
IF Fresno, Calif,

IG Avalon, Cailf.

IM Roswell, N.Mex.
I8 Bakersfield, Calif.

RERXEXXEXEXXEXRZXZXXZXXREZXKXEXX XXX X

N Carrizo Sprgs., Tex,

10
S Belte Fourche, S,Dak,
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Ke. C.L. Location Ke.|C.L. Location
1330/ KBIX Muskogee, Okla. 1490 | KCLU Rolla, Mo,
870/ KBIZ Ottumwa, lowa 1240 KCLV Clovis, N.Mex.
1490 KBJT Fordyce, Ark. 1570| KCLW Hamiiton, Tex.
1250 | KBKR Baker, Oreg. 14901 KCLX Colfax, Wash,
1270 KBKW Aberdeen, Wash. 1450 KCMC TYexarkana, Tex,
1250 | KBLA Burbank, Calif. 1490| KCMJ Palm Sprgs., Calif.
970| KBLF Red Bluff, Calif, 1490 KCMO Kansas City, Mo,
1240 KBLI Blackfoot, Idaho 690| KCMS Manitou Sprgs,, Colo,
580| KBLR Bolivar, Mo, 1550| KCNi Broken Bow, Nebr,
860| KBLT Big Lake, Tex. 1290 | KCNO Alturas, Calif.
510 KBLU Yuma, Ariz. 1320 KCNY San Marcos, Tex.
1230{ KBLY Goid Beach, Oreg. 1220 | KCOB Newton, lowa
1430 KBM{ Henderson, Nev, 1400| KCOG Centerville, lowa
910| KBMN Bozeman, Mont. 1280f KCOH MHouston, Tex.
200 KBMO Benson, Minn, 1290 | KCOK Tulare, Calif.
1870 KBMW Breckinrdg., Minn. 1450 KCOL Ft. Collins, Colo.
900| KBMX Coalinga, Calif. 1470 | KCON Conway, Ark,
1430 | KBMY Billings, Mont. 1240| KCOR San Antonio, Tex,
910/ KBND Bend, Oreg. 1110 KCOW Alliance, Nebr.
890| KBOA Kennett, Mo, 830| KCOY Santa Maria, Calif.
1390 | KBOE Oskaloosa, jowa 740| KCPX Salt Lake City, Utah
1430 KBOi Boise, Idaho 950 | KCRA Sacramento, Calif.
1450 | KBOK Malvern, Ark. 1310 KCRB Chanute, Kans.
580 | KBOL Boulder, Colo, 1490| KCRC Enid, Okia.
$300| KBOM Bismark-Mandan, KCRG Cedar Rapids, lowa
1340 N. Dak. 1270| KCRM Crane, Tex.
1240 KBON Omaha, Nebr, 490f KCRS Midiand, Tex,
1500 | KBOP Pleasanton, Tex, 1380| KCRT Trinidad, Colo.
1250 KBOR Brownsvilie, Tex. 1600| KCRV Caruthersville, Mo.
1470 | KBOW Butte, Mont, $490 | KCSJ Pueblo, Colo,
t510 | KBOX Dallas, Tex, 1480 | KCSR Chadron, Nebr,
1390 KBOY Medford, Oreg. 730| KCTA Corpus éhrlsti, Tex.
1400 | KBPS Portland, Oreg. 1450 | KCTi Gonzales, Tex.
1430 | KBRC Mt. Vernon, Wash. 1430| KCTX Childress, Tex.
1340| KBRI Brinkley, Ark. 1570 | KCUB Tucson, Ariz,
1370 KBRK Brookings. S.Dak. 1430 KCUE Red Wing, Minn.
1480 | KBRL McCook. Nebr, 1300 KCUL Fort Worth, Tex,
690 | KBRN Brighton, Colo, 800| KCVL Colville, Wash,
930 |KBRO Bremerton, Wash, 1490| KCVR Lodi, Calif,
1470 | KBRR Leadville, Colo, 1230 | KCYL Lampasas, Tox.
1220 | KBRS Springdale, Ark. 1340| KDAB Arvada, Colo.
1290 | KBRV Soda Sprps,, lda. 540| KDAC Ft. Bragg, Calif.
1310 | KBRX 0’Neill, Nebr. 1350 | KDAD Weed, Calif,
1470 KBRZ Freeport, Toxas 14601 KDAK Carrington, N.D,
550 | KBSF Springhlll, La. 1460 | KDAL Duluth, Minn.
920| KBST Big Spring, Tex. 1490 KDAN Eureka, Calif.
1430 | KBTA Batesville, Ark. 1340 | KDAV Lubbock, Tex.
1400 | KBTM Jonesboro, Ark. 1230| KDAY Santa Monica, Calif.
860 | KBTN Neosho, Mo, 1420| KDB Santa Barbara, Calif.
1400{ KBYO EI Dorado, Kans, 1360 KDBC Mansfield, La.
1310/ KBYR Denver, Colo. 710 KDBM Dilion, Mont,
970 KBUC Corona, Calif. 1370| KDBS Alexandria, La,
1600| KBUD Athens, Tex. 1410| KDDD Dumas, Tex.
1430| KBUH Brigham City, Utah 800| KDEC Decorah, lowa
1510 KBUN Bemidji, Minn. 1450 | KDEF Albuquerque, N.Mex.
1240 KBUR Burlington, ilowa 1490 | KDEN Denver, Colo,
1150 | KBUS Meoxia, Tex. 1590| KDEQ EJ Cajon, Calif,
1240 | KBUY Amarillo, Tex, 10i0| KDES Palm Spres., Galif.
1370 | KBUZ Mesa, Ariz, 1310 KDET Center, Tex.
1220 [ KBV M Lancaster, Calif. 1380 KDEX Dextor, Mo,
1450 | KBY U Bellevue, Wash, 1540 | KDEY Boulder, Colo
1400 | KBWD Brownwood, Tex. 1380 | KDGO Durango, Colo,
1340 (KBYE Okia. City, Okla. 890| KDHI Twenty-nine Palms,
1010 KBYG Blg Spring, Tex. 1400 California
1230 KBYP Shamrock, Tex. 1580 KDHL Farlbault, Minn.
940 | KBYR Anchorage, Alaska 1270 KDIA Qakiand, éalll.
320| KB2ZY Salem, Oregq. 1490 | KDIO Ortonville, Minn,
1340 | KBZZ Lalunta, Colo, 1400 | KDIX Dickinson, N.Dak.
00 [ KCAG Phoenix. Ariz. |o|o| KDJI Holbrook, Ariz.
1480 | KCAD Abilene, Tex. 1560 | KDKA Pittsburgh, Pa.
1240 | KCAL Redlands, Calif, 1410] KDKD Clinton, Mo,
1320 | KCAP Heltena, Mont, 1340| KDLA DeRidder, La,
610 | KCAR Clarksviile, Tex, 1350 KDLK Del Rio, Tex.
960 | KCAS Slaton, Tex. 1050 | KDLM Detroit Lakes, Minn.
010 | KCBC Des Molnes, lowa 1390 | KDLR Devils Lake, N.Dak.
1370 KCBD Lubbock, Tex. 1590 KDLS Perry, lowa
1450 | KCBQ San Diego, Calif, 1170 KDMA Montevideo, Minn.
1450 | KCBS San Fran., Calif. 740| KDMO Carthage, Mo,
1450 | KCCL Paris, Ark, 1460| KDMS EJ Dorado, Ark.
$480 | KCCO Lawton, Okla 1050 | KDNT Denton, Tex.
990 | KCCR Pierre, S,Dak. 1590 | KDOK Tyler, Tex.
1150 | KCCT Corpus Christi, Tex. 1150 KDOL Mojave, Calif.
1400 | KCD I Kirkland, Wash KDOM Windom, Minn,
970| KCEE TYueson, Ariz. 790| KDON Satinas, Calif.
1410| KCEY Tunlock, Calif. 1390 KDOT Reno, Nev.
1270 | KCFA Spokane, Wash, 1330 | KDOV Medford, Oreg
140 KCFH Cuero, Tex. 1600 | KDQN DeQueen, Ark.
1230| KCF I Cedar Fails, lowa 1250 | KDRO Sedalia, Mo,
690 KCGM Columbia, Mo, 1580 | KDRS Paragould, Ark
1600 | KCHA Charles City, lowa 1580 | KDSJ Deadwood, S.Dak
1600| KCHE Cherokee, lowa 1440 | KDSN Denison, lowa
1390 | KCHI1 Chillicothe, Mo, 1010 | KDSX Denison, Tex.
1340 | KCHJ Delano, Calif. 1010 | KDTA Delta, Colo.
1450 | KCHR Charleston, Mo, 1350 | KDTH Dubuque, fowa
1380 | KCHS Truth or Consequences, KDUZ Hutchinsen, Minn,
1220 New Mexico 1400 KDWB St. Paul, Minn.
1480 | KCHV Coachelia, Calif, 970| KDWT Stamford, Tex.
1390 | KCHY Cheyenne, Wyo. 1590/ KDXE No, Little Rock, Ark.
970| KCID Caldwell, Idaho 1490 | KDXU St. George, Utah
1240 | KCil Washington, lowa 1380 | KDYL TYooele, Utah
1240 | KC1J Shreveport, La, 1050 | KDZA Pueblo, Colo
1450 | KCIL Houma, La. 1490 | KEAN Brownwood, Tex.
1150 | KCIM Carroll, lowa 1380 KEAP Fresno, Calif,
340 | KCIN Victorvilie, Calif, 1590 | KEBE Jacksenville, Tex.
10/ KCJB Minot, N.Dak. 910 | KECK Odessa, Tex.
1450{ KCJH San Luis Obispo, Cal. 1280 | KEDD Dodge City, Kans.
910 | KCKC San Bernardino, Cal. 1350 | KEDO Longview, Wash.
1580 | KCKG Sonora, Tex 1240 | KEED Springfield, Oreg.
1260 KCKN Kansas City, Kans, 1340 | KEEE Nacogdoches, Tex.
220 KCKW Jena, La. 480 | KEEL Shreveport, La.
590 | KCKY Coolidge, Ariz. 1150 KEEN San Jose, Calif.
00 KCLA Pine Bluff, Ark. 1400 | KEEP Twin Falls, ldahe
740 | KCLE Cleburne, Tex. 1120 KEES Gladewater, Tex,
910| KCLF Cllfton, Arlz. 400 | KEKO Kallua, Hawail
970| KCLN Clinton, jowa 1390 | KELA Centralia, Wash.
KCLO Leavenworth, Kans. 1410| KELD EI Dorado, Ark,
LR Rails, Tex. 1530 | KELI Tulsa, Okla,
Flagstaft, Ariz. 600| KELK Eiko, Nev.

Ke. | C.L. Location Ke.
1590 | KELO Sioux Falls, S.Dak. 1320
1240 | KELP E| Paso, Tex. 920
900! KELR El Reno, Okia, 1460
1450 | KELY Eiy, Nev, 1230
1230 KENA Mena, Ark, 1450
1010| KENE Toppenish, Wash, 1490
810 KENI Anchorage, Alaska 550
1490| KENL Arcata, Calif, 1340
1280 | KENM Portales, N.Mex. 1450
570| KENN Farmington, N. M. 1390
1470 | KENO Las Vepas, Nev. 1460
1280 | KENS San Antonio, Tex. 680
1400 | KENY, Bellingham-Ferndale,
1430 ash. 930
1270 KEOK Payette, Idaho 1450
1410| KEOS Flagstatt, Ariz. 1290
30| KEPR Kennewick, Wash, 610
1350 KEPS Eagle Pass, Tex, 1270
1400 | KERB Kermit, Tex. 600
1400 | KERC Eastland, Tex, 1590
1320 | KERG Eugene, Oreg. 280
1320 | KERN Bakersfield, Calif. 1410
1460 | KERV Kerrville, Tex, 30
1390 | KESM Eldorado Springs, Mo, 1580
1600 | KEST Boise, idaho 790
1380 | KETO Seattle, Wash, 1590
550 | KETX Livingston, Tex, 1440
1240  KEUN Eunice, La, 1490
1370 KEVE Minneapolis, Minn, 1440
590| KEVL White Castle, La, 1590
1450 | KEVT Tucson, Ariz. 6§90
1030 | KEWB Qakland, Calif, 910
1450 | KEWI Topeka, Kans, 1440
1510 KEX Portiand, Oreg. 190
1290 | KEXQ Grand Junc., Colo. 1230
1250 | KEYD Qakes, N.Dak. 220
1540 KEYE Perryton, Tex. 1400
1220| KEYJ Jamestown, N.Dak. 1400
1570 | KEYL Long Prairie, Minn, 1400
1450 KEYR Terrytown, Nebr, 690
550 | KEYS Corpus Christi, Tex. 1440
1230| KEYY Provo, Utah 1450
800| KEYZ Williston, N.Dak. 1360
1600| KEZU Rapid City, S.Dak. 920
610 KEZY Anaheim, Calif, 1190
790 | KFAB Omaha, Nebr, 110
580 KFAC Los Angeles, Caiif. 1330
1580 KFAL Fuiton, Mo, 900
1490 | KFAM St. Cloud. Minn, 1450
1360 | KFAR Fairbanks, Alaska 610
800 | KFAX San Francisco, Calif. 1100
1410] KFAY Fayetteville, Ark, 1250
800 KFBB Great Falls, Mont, 1310
1240 | KFBC Cheyenne, Wyo, 1240
1150 | KFBK Sacramento, Calif. 153¢
1340 | KFCB Redfieid, S, Dak. 1380
910 KFDA Amarillo, Tex. 1440
920| KFDF Van Buren, Ark. 1580
930| KFDI wichita, Kansas 1070
1590 KFDM Beaumont, Tex. 560
1360 | KFDR Grand Coulee, Wash, 1360
1240 | KFEL Pueblo, Colo, 970
KFEQ St. Joseph, Mo. 680
1250| KFFA Helena, Ark, 1360
20| KFGQ Fargo, N.D. 790
1310| KFGQ Boone, lowa 1260
1350 | KFH Wichita, Kans, 1330
1230 KFI Los Angeles, Calif, 640
1270 KFIF Tucson, Ariz. 1550
1020 KFIG lowa Falls, lowa 1510
1280 KFIV Modesto, Calif. 1360
1010| KFIZ Fond du Lac, Wis. 1450
1230 KFJB Marshalltown, lowa 1230
1340 KFJM Grand Forks, N.Dak 1370
1240| KFJZ Ft. Worth, Tex. 1270
1310/ KFKA Greeley, Colo, 1310
1450 | KFKF Bellevue, Wash, 1330
1490 | KF KU Lawrence, Kans. 1250
1290 | KFLD Floydada, Tex. 900
1440 | KFLJ Walsenburg, Colo. 1380
1330 KFLY Mountaln Home, Ida. 1240
1340 | KFLW Kiamath Falis, Oreg. 1450
1580 | KFLY Corvaliis, Oreg. 240
1460 | KFMB San Diego, Callf. 540
1230 KF M) Tulsa, Okia, 1050
1300 KFML Denver, Colo, 1390
1390 | KFMO Flat River, Mo. 1240
1490 KFNF Shenandoah, lowa 920
t490| KFNV Ferriday, La, 1600
980| KFNw Fargo, N.Dak, 00
1580| KFOR Lincoln, Nebr. 40
950 | KFOX Long Beach, Calif. 1280
1400 | KFPW Ft. Smith, Ark. 1230
1370 | KFQD Anchorage, Alaska 730
1260 | KFRA Franklin, La. 1390
630| KFRB Fairbanks, Alaska 900
1200 KFRC San Francisco, Calif. 610
1380 | KFRO Rosenberg, Tex. 980
1450 KFRE Fresno, Calif. 940
990 | KFRM Kansas City, Mo, 550
1230 | KFRO Longview, Tex. 1320
1240 | KFRU Columbia, Mo, 1400
980| KFSA Ft, Smith, Ark, 50
1400/ KFSB Joplin, Mo 1310
920 | KFSC Denver, Colo, 220
1550 | KFSD San Diego, Callf, 600
1400 | KFSG Los Angetes, Calif, 1150
1050 KFST Ft., Stockton, Tex, 860
1230 | KFTM Ft. Morgan, Colo. 1400
710 KFTV Paris, Tex. 1250
1370 KFTW Frederickstown, Mo, 1450
1450 KFUN Las Vegas, N.Mex, 1230
1430 | KFUO St. Louis, Mo. 850
1130 | KFVS Cape Girardeau, Mo, 960
1470 KFWB Los Angeles, Calif. 980
1400 | KFXD Nampa, idahe 580
1430 KFXM San Bernardino, Calif. 590
1240 KFYN Bonham, Tex, 1420



C.L. Location

KFYO Lubbock, Tex.
KFYR Bismarek, N,Dak.
Spokane, Wa:

KGAS Carth:

KGAY Salel

KGB 8an Di |

Galveston, Tex.

Los Angeles, Calif.
X,
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Edmonds, Wash,
Bakersfield, Calif,
sstolrllnll. Colo,

z!xmz><>><-tmn
o

, Cal
R Lon. Buoh c:lif
2 Kalispell, Mont.
F Shawnee, Okla.
J Los Angeles, Callf.
L Roswell, N.Mex.
W Kearney, Nebr,
X Pierre, 8.0Dak.
Coffeyville, Kans,
Forest Grove, Oreg.
Albuquerque,
Pueblo, Colo.
Billings, Mont,
Brookfield, Mo.
International Fllll,

ooe

.
X
-4 Hgrmzom

G

Holllster, c-lil.

L San Fernando, Callf.
IW Alamosa, Colo.

KB Tyler, Tex.

KL San Ana elo, Tex.
LC Miami
LE Glendive Mont.

LO Mason City, |
LU Safford, Ariz
MB Honolulu, Hawali
MC Englewood, Calo.
M1 Bellingham, Wash,
MO Cape
M8 Sacramento, Calif,
MT Falrbury, Nebr.

NC Amarillo, Tex.
NO Dodge City, Kans,
Ns Laredo, Tex.

O San Franciseo, Calif.
DN 0rc1on City, Oresy.
Torrington, Wyo,

Grafton, N.Dak,
Henderson, Tex.
Bend, Oreg,
Grinnell, lowa
Gresham, Orep
RT Las Cruses, N.Mex.
ST Fresno, Calif,
Honolulu, Hawall

g Gunnison, Colo,
L

L
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RL
RN
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v
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AL Hom La.
AR Anchonn. Alaska
AS Hastings, Nebr,
AT Phoenix, Ariz,
BC Hilo, Hawaii
BM Monticello, Ark.
Hilisboro, Tex.

Blg Springs, Tex.
Henryetta, Okla,
Phoenix, Ariz.
Santa Marla, Calif,
El Puo. Tex.
Fry, rll.

Pampa,
T WIlll Walla ‘Wash,
J alif,
MO Hannlbal, Mo.
D8 Hobbs, N.Mex.
OE Truckee, Calif,
0G Fayetteville, Ark,
OK Hoquiam. Wash,
DT Madera, Calif,
OW Denver, Colo.
0Z Harrlson, Ark,
Q Spokane.
S) Hemet, C:

TmmmmmDo
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8L Chico, Cal
TN Hooston, Mo.
UB Fremont, Nebr.
UM Santa Rnn Calif.
UZ Borger,

VH Honolulu. anall
Astorla, Dre.

Palo Alte, Calif.
Seward, Alaska
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K Springfield, Mo.

LN Glenwood swn . Colo,

irardeau, Mo,

NB New Braunfels, Tex.

ail
AK cmar Rlpldl, lowa
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Location

M Golden, Colo,
0 Calexieo, Calif,
laska

O Boise, ho

V Glendale, Calif.

| Idaho Falls, idaho
N Phoenix, Ariz.

W Sitka, Alaska

N Hugo, Okla,

R Hood River, Oreg.
V Huron, S.Dak.

1 Honolulu, Hawail
K Pasadena, Tex,

O Miami, Ariz,

S Suiphur, La,

E Galveston, Tex,

D Grand Forks, S.Dak.
Houston, Tex.
Yakima, Wash,
Kimball, Nebr.
Rapid City, S.D.
Gillette, Wyo,
Denver, Colo.
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Independence, Kans.
Kingsville, Tex.
Seattle, Wash,
Eureka, Calif.

El Paso, Tex.
Juneau, Alaska

Des Moines, iowa
Barstow, Calif.

Bay City, Tex.
Hilo, Hawaili

2DOTVCCOZZZZZZZEZZZXZEr
cm>x4><4mnmovcz§zm>*

T Mission, Tex.

X Kirksville, Mo.

D Sioux Falls, S.Dak.
N Portland, Dre.

T Santa Barbara, Callf,
Yakima, Was

E San Antonlo. Tex.

| Chehalis, Wash,

N Olympia, Wash,
Garden City, Kans.

(2723

3330

Dallas,

Provo. Utah

Amarillo, Tex.

Z El Paso, Tex.

AM Madison, 8.Dak.

JAN Atlantic. lowa

JAX Santa Rosa, Calif.

JAY Sacramento, Calif,

JBC Midland, Tex.

ICF Festus, Mo,

CK Junction CIty. Kans.
F Jennings,

Xx€CCC

L
N
P
Y
L
X
2z

NX

T Beaumont,
Webster clty. Iovt-
Ft. Worth, Tex.
Flagstaft, Arll
North P n.kNabr.

KJSK Columbus, Nahr.

AL Denver City, Tex.
AN Phllllplhur1 Kans,
AR Pomona, C h
AS Silsbee, Tex.

EY Vancouver, Wash,
HI San Franciseo, Calif.
10 Pnndleton. Dreg.

IN Aitkin, Minn,

1S Pittsburg, Callf

IT Taos, N.Mex.

JO St. Jouph. Mo,

OK Lompoe, Calif,

AC Los Angeles, Calif.
AD Klamath Falls, Oreg,
AK Lakewood, Colo.

AM Cordova, Alasks
AN Lemoore, Calif.

AS Las Vegas, Nev.
LBK Lubbock, Tex.
LBM La Grande, Oreg.
KLBS Los Banos, Callf,
LCB Libby, Mon

LCN Blythavllla, Ark,
LCO Poteau, Okla.

LEA Lovington, N.Mex,
LEE Ottumwa, lowa

LEI Kallua, Hawall
LEM LeMars, lowa

EN Klllun. Tex.

EQO Wichita, Kans,

R Drofino, Idaho

X Lexington, Mo,

V] k‘ltc‘l’mold Minn,

L
L
L
L
L
L
L
L
L

, Utal
GR Redvood Fallo. Minn,
LHS Lordsburg, N.M.
LIB Liberal, Kans.
LIC Monros, La.
LID Poplar Bluff, Mo,

E ]
EM Oklahoma Clty. Okla, 1

Ke.jC.L. Location

1250 | KLIF Dallas, Tex.

1490 | KLIK Jederson City, Mo.
850 | KLIL Estherville, lowa

590{ KLIN Lineoln, Nebr,

630 | KLIP Fowler, Calif.

630 KLIQ Partland, Oreg,

870 KLIR Denver, Colo,

1260 | KLIX Twin Falls, Idaho
860 | KLIZ Brainerd, Minn,

1230 KLKC Parsons, Kans,

1840 | KLLA Leesville, La.

1340| KLLL Lubboek, Tex,

1840| KLME Laramio, Wyo,
830 | KLMO Longmont, Colo,
650 KLMR Lamar, Colo.

1340 | KLMS Lincoln, Nebr,

1310| KLMX Cilayton, N.Mex,

1400| KLO Ogden, Utah

1440| KLOA mducrut, Calif
610| KLOE Goodland, Kans,

1460 | KLOG Kelso, Wash,

1260 | KLOH Fipestone, Minn.

1150] KLOK San Jose, Calif.

1490| KLOO Corvallis, Dreg.

950| KLOS Albuquerque, N.Mex.
850 | KLOU Lake Charles, La,
960 [ KLOW Loveland, Colo,

1010 KLPC Lompoe, Calif.

1330| KLPL Lake Providence, La,

1090| KLPM Minot, N.Dak,

980| KLPR Dkla. CIty. Okla.

1590 | KLPW ion, Mo,

800| KLRA Little Rock, Ark,
940 | KLRS Mountain Grove, Mo,

1810 KLTF Little Falls, Minn,

1270 KLTR Blackwell, Okla.

1110} KLTZ Glasgow, Mon

1560 | KLUB Salt Lake c-ty. Utah
710| KLUC Las Vegas, Nev.

1580| KLUE Longview, Tex.

14501 KLUK Evanston, Wyo.

1230 KLUV Haynesville, La,
910( KLVL Pasadena, Tex.

13401 KLVT Levelland, Tex.

1280| KLWN Lawrenee, Kans,
930| KLWT Lebanon, Mo.

1420 KLWN Cedar Rapids, la.
920 | KLYD Bakersfield, Calif,

1240 KLYK Spokane, Wash.

1400( KLYQ -amilton, Mant.
930 KLYR Clarksville, Ark.

1290 KLZ Denver, Colo.

1040 KMA Shenandoah, lowa

1400 | KMAC San Antonio, Tex.
940 | KMAD Madiil, Okla,

1150| KMAE McKinney, Tex.

13901 KMAK Fresno, Calif.

1220 | KMAM Butler, Mo,

1150 | KMAN Manhattan, Kans.

1430 ) KMAQ Maquoketa, Jowa

1150 KMAR Winnsboro, La.

1400 | KMBC Kansas City, Mo.

1420 | KMBL Junection, Tex.

290 | KMBO Tueson, Ariz.

800 KMBY Monterey, c-m
380| KMCD Fairfield

1570 | KMCM MeMinnv o Orol.
870 KMCO Conroe,

1400 | KMDO Ft. Scott, K

970 KMED Medford,

630| KMEN San Bernardi

1480 Californla

1280 KMEQ Omaha, Nebr,

1390 KMET Paradise, Calif.
950 | KMFR Medford, Ore.

950 | KMGM Albuquerque, N. Mex
900| KMHT Marshall, Tex.

1580 | KMIL Camero ox,

1490 | KMIN Grants LN

1220 | KMIS Portageville, Mo,

1300 | KMJ Fresno, c.m

1150| KMLB Monroe, La.

1550 | KMMJ Grand Island, Nebr,

1240 | KMNS Sioux City, lowa
930 KMO Tacoma, Wash.

990 KMON Great Falls, Mont.

1340 KMOP Tueson, Ariz,

1550 | KMOR Littleton, Colo,

1410| KMOX St. Louis, Mo,

570| KMPC Los Angeles, Calif.
960 | KMRC Morgan City. La.

1600 KMRS Morris, Minn,

14 KMSL Ukiah, Calif.

1320 | KMUL Muleshoe, Tex.

1230 KMUR Murray. Utah

1340 KMUS Mutkogu. Dkla,

1450 KMV Walluku, Hawail

1330| KMYC Marysville, Calif.

1230 KMYT Clayton, Mo,

910| KNAF Fredericksburg, Tex.

1280| KNAK Salt Lake City, Utah
630| KNAL Vietoria, Tex.

1480| KNBA Vallejo, Calif.

1240| KNBC San Franelseo, Calif.

1410| KNBE Kanab, Utah

1050 KNBX Kirkland, Wash,

1480| KNBY Newport,

950 KNCK Concordia, Kans.

1570 | KNCM Moberly, Mo.

14101 KNCD Garden CIty. Kans,

1590 | KNCY Nebraska City, Nebr.

1600 | KNDC Hottlnur N.Dak.
390| KNDE Aztee, N.Mox

1490 KNDI Honolulu, Hawail
50| KNDY Marysville, Kans.
470 KNEA Jonesboro, A

1280 KNEB Seottsbluft, Nebr,

1340{ KNED McAlester, Okla.

C.
1190] KNEL Brady, Tex.
950| KNEM Nevada, Mo,
1340| KNET Palestine, Tex.
1400 | KNEW Spokane, Wash.
1220 KNEX McPherson, Kans.
1280 KNEZ Lompoe, Calif.
890| KNGS Hanford, Calif.
1310 KNIA Knoxville, lowa
1380 | KNIM Maryviile, Mo,
540 | KNIN Wichita Falls, Tex.
1570| KNIT Abilene, Tex.
1460 | KNND Cottage Grove, Oreg.
1490| KNOC Natchitoches, La.
1050| KNOE Monroe, La.
9201 KNOG Nogales, Ariz.
1480 | KNOK Ft. Worth, Tex.
450| KNOP N, Platte, Nebr.
1430} KNOR Norman, Okia,
1240F KNOT Preseott, Ariz,
730 | KNOW Austin, Tex.
1490 | KNOX Grand Forks, N.Dak.
1050 | KNPT Newport, Dre. ]
1170 | KNUI Makawao, Hawail
1350] KNUJ New Ulm, Minn.

1050
1390
1140
[}

124G
1570
1260
900
1600
1446
1296
668
93¢

"~
.

Location

KNUZ Houston, Tex.
KNWC Sioux Fallll. 8.D.
a

KNWS Watel ow!
|330| KNX Los Angeles, Calif.

KOA Denver, Colo.
KOAC Corvallis, Oreg.
KOAL Price, Utah

KOAM Pittsburg, Kans,
KORR Oroville, Calif.

KOB Albuquerqus, N.Mex,
KOBE Las Cruces, N.Mex.

KOBH Hot Springs, 8,Dak, 580
KOCA Kilgore, Tex. 1240
KOCY Oklahoma City, Okla. I!40
KODA Houston, Tex. 1010
KODE Joplin, Mo, I2!0
KODI Cody, Wyo. 1400
KDDL The Dalles, Dreg. 1440
KDDY North Platte, Nebr, 1240
KOEL Oelwein, lowa 950
KDFA Yuma, Ariz. 240
KOFE Pullman, Wash. 1150
KDF | Kalispell, Mont, 930
KOFO Ottawa, Kans. 1220
ateo, Calif. 1050
930
1800
KOH Reno, Nev. 630
KOMO Honolulu, Hawail t70
KOHU Hermiston, Oreg. 1570
KDIL Omaha, Nebr. 1290
KOIN Portland, Oreg. 970
KOJM Havre, Mont. 610
KOKA Shreveport, La, 1550
KOKE Austin, Tex, 1870
KOKL Okmulgee, Okla, 1240
KOKO Warrensburg, Mo. 1450
KOKX Keokuk, lowa 1310
KOKY Little Rock, Ark. 1440
KOL Seattle, Wash. 1300
KOLD Tueson, Ariz. 1450
KOLE Port Arthur, Tex, 1340
KOLJ Quansh, Tex. 1150
920
1490
LS P a. 1570
KOLT 8cottlhlu , Nebr, 1820
8. Dak, 1300
, Okla, 1520
KOME Tulsa, Okla, 1300
KOMO Seattle, Wuh. 1000
KOMW Omak, Was 680
KOMY w-tsonvllln. ‘Calif. 1340
KONE Reno, 1450
KONG Vlulla. c:llf 1400
KONI Spanish Fork, Utah 1480
KONO San Antonio, Tex. 860
KDNP Port Angeles, Wash, 1450
KOOK Billings, Mont, 970
KOOL Phoenix, Ariz. 960
KOOO Omaha, Nebr, 1420
KOOS Coos Bay, Oreg, 1230
KOPR Butte, Mont, 550
KOPY Alice, Tex, 1070
KOQT Bellingham, Wash. 1550
KORA Bryan, Tex. 240
KORC Mineral Wells, Tex. 1140
KORD Pasco, Wash, 910
KORE Eugens, Oreg. 1450
KORK Las Vegas, Nev,
KORN Mitehell, 8.Dak. 1490
KORT Grangeville, Idaho 1230
KDSA Odessa, Tex. 1230
KOSE Osceola, Ark. 860
KDSI Aurora, Colo. 1430
KDSY Texarkan 790
KOTA Rapld 1380
KDTE Fergus F. 1250
KOTN Pine Bluff, Ark. 1490
KDTS Deming, N.M. 1230
KOQUR Independence, lowa 1220
KOVC Valley CIty. N.Dak, 1490
KOVE Lander, Wyo. 330
KOVD Provo., Utah 960
KOWS Laramle, Wyo, 1290
KDWL Bljou, Calif. 90
KDWN Escondido, Clll' 1450
KDXR Oxnal 9i0
KDY Phoanlx. "Ariz. 550
KOYL Odes: Tex. 1810
KDYN Bllllnls, Mont. 910
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C.L. Location

KOZE Lewiston, ldaho
KOZ) Chelan, Wash,
KOZY Grand Rapids, Minn,
KPAC Port Arthur, Tex,
Minden, La.

Palm Soprings, Calif,
Partland, Oreg.
Hereford, Tex.
Redding, Calif,
Banning, Calif,
Chico, Calif.

Pine Bluff, Ark,
Carisbad, N.Mex,
£l Paso, Tex.
Marked Tree, Ark.
Grand Prairle, Tex.
Pampa, Tex.
Portland, Oreg.
Spokane, Wash,
Lafayette, La,

San Angelo, Tex,
Gilroy, Calif,
Lamesa, Tex.

Page, Ariz,
Phoenix, Ariz.

Casa Grande, Ariz,
Eugene, Wash,
Pasco, Wash,
Plainview, Tex,
Lake Charles, La,
Parls, Tex.

Union, Mo.
Crescent City, Callf,
Bakersfleld, Calif.
Port Neches, Tex,
Poeahontas, Ark,

D Crescent City, Calif.
F Denver, Colo.

I Honolulu, Hawaii

J Portiand, Oreg.

K Scottsdale, Ariz,

L Los Angeles, Calif,
N Anderson, Calif,

R Quincy, Wash,

OW Powell, wyo.
PPC Pasadena, Calif.
PQ Wenatchee, Wash.
RB Redmond, Oreg.
RC Houston, Tex,

RK Livingston, Mont.
RL Paso Robles, Calif,
RO Riverside, Calif,
PRS Kansas City, Mo,
XKPRT Pratt, Kans.
KPSQO Falfurrias, Tex.
KPST Preston, Idaho
KPTL Carson City, Nev.
PUG Bellingham, wash,
AQ Austin, Minn,

DF Spokane, Wash,

| Bismarek. N.D,

Y Minot, N.Dak.

N Roseburg, Oreg.

0 Albuquerque, N, Mex,
K Lakeview, Ores.

S Redding, Calif.

E Missoula, Mont,
Pittsburgh, Pa,

X Joplin, Mo,

C Alamogordo, N.M,
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E Cheyenne, Wyo,

| Craig, Colo.

K Stockton, Calif,
L Rawlins, Wyo,

M Las Vegas, Nev,
N Morton, Tex,

Y Amaritio. Tex,

A Lufkin, Tex.

C Abilene, Tex.

i St. Peter, Minn,
N Red Lodge, Mont,
K Ridgecrest, Calif,
Prineville, Dreg.
Redding, Calif.
Coto. Springs, Colo,
Reedsport, Oreg.
Dinuba, Calif.
Berkeley, Calif.

B Shreveport, La.
H
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0
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0
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v

Eureka, Callf,
Oakdale. La.
Farmington. Mo,
Okla,
Wash,

tndio. f.
Sunnyside, Wash,
X Grand June.. Colo,
Owatonna, Minn,
Superior, Nebr.
Grand Istand, Neb,
Weslaseo, Tex,
Duncan, Okla.
Mason Clty, lowa
Odessa, Tex.
Rayville, La.
McAllen, Tex.
Phoenix, Ariz.
C Kling City. Catif,
0 Los Angeles, Calif,
0 Everett, Wash,
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KRLD Datlas, Tex.

Colorado Sprgs., Colo, l

D E. Grand Forks, Minn,

WHITE'S RADIO LOG

C.L. Location Ke.
KRLN Canon City, Calo. 1400
KRLW wainut Ridge, Ark. 1320
KRMD Shreveport, La. 1340
KRMG Tulsa, Okla, 740
KRML Carmel, Calif, 1410
KRMO Monett, Mo, 990
KRMS Osage Beach, Mo, 1150
KRNO San Bernardino, Calif. 1240
KRNR Roseburg, Oreg. 1490
KRNS Burns, Oreg. 1230
KRNT Des Moines, lowa 1350
KRNY Kearney, Nebr, 1460
KROC Rochester, Minn, 1340
KROD EI Paso, Tex. 600
KROE Sheridan, Wyo, 930
KROF Abbeville, La. 860
KROP Brawley, Calif. 1300
KROS Clinton, lowa 1340
IKROW Dallas, Ore. 1460
KROX Crookston, Minn, 1260
KROY Sacramento, Calilf, 1240
KRPL Moscow, Idaho 1400
KRRR Ruidoso, N.Mex, 1340
KRRV Sherman, Tex. 910
KRSC Othello, Wash, 1400
KRSD Rapid City, S.0ak. 1340
KRS St. Louis Park, Minn, 950
KRSL Russell, Kans. 890
KRSN Los Alamos, N.Mex, 1490
KRSY Roswell, N.Mex, 1230
KRTN Raton, N.Mex. 1490
KRTR Thermopolis, Wyo, 1490
KRUN Ballinger, Tex. 1400
KRUS Ruston, La. 1490
KRUX Glendale, Ariz. 1360
KRVC Ashland, Oreg. 1850
KRVN Lexlington, Nebr, 1010
KRXK Rexburg, idaho 1230
KRYS Corpus Cheisti, Tex. 1360
KRZE Farmington, N.M, 1280
KRZY Albuquerque, N.M. 1580
KSAC Manhattan, Kans, 580
KSAL Salina, Kans, 1150
KSAM Huntsville, Tex. 1490
KSAN San Francisco, Calif, 1450
KSAY San Francisco, Callf, 1010
KSBW Salinas, Calif., 1380
KSCB Liberal, Kans, 600
KSCJ Sioux City, lowa 1360
KSCO Santa Cruz, Calif. 1080
KSD St. Louis, Mo. 550
KSDN Aberdeen, S.Dak. 930
KSDO San Diego, Calif, 1130
KSOR waterton, S.Dak. 1480
KSEE Santa Maria, Calif. 1480
KSEI Pocatello, Idaho 930
KSEK Pittsburg, Kans, 1340
KSEL Lubbock, Tex. 950
KSEM Moses Lake, Wash, 1470
KSEN Shelby, Mont. 150
KSEQ Durant, Okla. 750
KSET El Paso, Tex. 1340
KSEW Sitka, Alaska 1400
KSEY Seymour, Tex. 1280
KSFA Nacogdoehes, Tex, 860
KSFE Needles, Calif. 1840
KSFO San Francisco, Calif, 560
KSGM Chester, (1L, 980
KSIB Creston, lowa 1520
KSID Sidney, Nebe, 1340
KSIG Crowiey, La. 1450
KSIL Silver City, N.Mex. 1340
KSIM Sikeslon, Mo, 1400
KSIR Wichita, Kans, 800
KSIS Sedalia, Mo, 1050
KSIW Woodward, Okia. 1450
KSIX Corpus Christi, Tex. 1230
KSJB Jamestown, N.Dak, 600
KSKI Sun Valley, Idaho 1340
KSKY Dallas, Tex. 660
KSL Salt Lake City, Utah 1160
KSLM Satem, Orey. 1390
KSLO Opelousas, La. 1230
KSLY Monte Vista, Colo, 1240
KSMA Santa Maria, Calif. 1240
KSMN Mason City, fowa 1010
KSMO Saiem, Mo, 1340
KSNB Santa Barbara, Calif. 1290
KSNN Pocatello, Ida, 1290
KSNO Aspen, Colo. 1260
KSNY Snyder, Tex. 1450
KSO Des Moines, lowa 1460
KSOK Arkansas Clty, Kans, 1280
KSON San Diego, Calif, 1240
KSOO Sioux Falis, S.Dak, 1140
KSOP Salt Lake Clty, Utah 1870
KSOX Raymondville, Tex, 1240
KSPA Santa Paula, Calif. 1400
KSPI Stillwater, Okla. 780
KSPL Diboll, Tex. 1260
KSPT Sandpoint, Idaho 1400
KSRA Salmon, idaho 960
KSRC Socorro, N.Mex, 1290
KSRO Santa Rosa. Calif. 1350
KSRV Ontarlo, Oreg. 1380
KSSS Colorado Springs, Colo, 740
KSST Sulphur Springs, Tex. 1230
KSTA Coleman, Tex. 000
KSTB Breckenridge. Tex. 1430
KSTH St. Helen's, Oregq. 1600
KSTL St. Louis, Mo, 690
KSTN Stockton. Calif, 1420
KSTP St. Paul, Minn, 1500
KSTR Grand Junction, Colo. 620
KSTT Davenport, lowa 117
KSTV Stephenvitle, Tex. 1510
KSUB Cedar City, Utah 590
KSUD Ww. Memphis, Ark. 730

C.L, Location

KSUE Susanville, Callf,
KSUM Falrmont, Minn,
KSUN Bisbee, Ariz.
KSVC Richfleld, Utah
KSVN 0gden, Utah

KSVP Artesia, N.Mex,
KSWA Graham, Tex.
KSWC Tueson, Ariz,
KSWI1 Counclt Bluffs, lowa
KSWM Aurora, Mo,
KSWO Lawton, Okla,
KSXX Salt Lake City, Utah
KSYC Yreka, Calif.

KSYL Alexandria, La.
KSYX Santa Rosa, N,Mex.
KTAC Tacoma, Wash,
KTAE Taylor, Tex.

KTAN Tucson, Ariz.
KTAR Phoenix, Ariz,
KTAT Frederick, Okta.
KTBB Tyler, Tex.

KTBC Austin, Tex.

KTCB Malden, Mo,

KTCR Minneapolis, Minn,
KTCS Fort Smith, Ark,
KTDO Toledo, Oreg.
KTEE Idaho Falls, idaho
KTEL Walla Walla, Wash,
EM Temple, Tex.

0 San Angelo, Tex,

R Terrell, Tex.

I Twin Falls, Idaho
0 Seminole, Tenn,

8§ Texarkana, Tex.

Y Brownfleid, Tex,

E Thermopolis, Wyo,
0 Tahoe Valley, Calif,
S Berryville, Ark.

T Houston, Tex.

18 Thibodaux, La.

IL Tillamook, Oreg.

IM San Ratael, Calif,
:P Porterville, Calif.
J

At
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$ Minneapolis, Minn,
S Hobart, Okla,

KN Ketchikan, Alaska
KTKR Taft, Calif.
KTKT Tueson, Ariz.
Tullulah, La.
Denver, Colo,
Mtn. Home, Ark.
Tahlequah, Okla.
Rusk, Tex.

Texas City, Tex,
McAlester, Okla.
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Falls City, Nebr,
Tucum:arl. N.Mex,
Tacoma, Wash,
Joneshoro, La.
Sinton, Tex.
Mankato, Minn,
Lihue, Hawali
Oktahoma City, Okla,
Belton, Tex,
Henderson, Nev,
Topeka, Kans,
KTOW Sand Spring, Okia,
KTPA Prescott, Ark.
KTRB Modesto, Calif.
KTRC Santa Fe, N.Mex.
KTRE Lufkin, Tex.

KTRF Thief River Falls,

Minn,
KTRG Honolulu, Hawail

KTRH Houston, Tex.
KTRI Sioux City, lowa
KTRM Beaumont, Tex,
KTRN Wichita Falls, Tex.
KTRY Bastrop, La,
KTSA San Antonio, Tex,
KTSL Burnett, Tex.
KTSM Ei Paso, Tex,
KTTN Trenton, Mo,
KTTR Rolla, Mo,

KTTS Springfleld, Mo.
KTUC Tucson, Ariz.

KTW Seattle, Wash,
KTWO Casper, Wyo.
KTXJ Jasper, Tex.
KTX0 Sherman, Tex.
KTYM inglewood. Calif.

Montrose, Colo,
Pendleton, Oreg.
Oceanside, Calif,
Great Falls, Mont.
Kansas City, Mo.
Ventura, Calif.
Seattle, Wash,
Wenatchee, Wash,
Phoenix, Ariz,
Eugene, Oreg.

K Hilisboro, Oreg.

Walla Walla, wash.

A San Antonio, Tex.

| Ukiah, Calif,

O Post, Tex.

U Willow Springs. Mo.
Honolulu, Hawaii
Ephrata, Wash,

E) Campo, Tex.

A Pendleton, Oreg.

Corpus Christl, Tex.

Siloam Springs, Ark,

Santa Barbara, Calif, /

e
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| C.L.

Location
KUOM Minneapolls, Minn.
KUPO Tempe, Ariz,

UP| Idaho Falls, idaho
URA Moab, Utah

URL Billings, Mont,
URV Edinburg, Tex.
URY Brookings, Oreg,
USD Vermillion, S.Dak.
KUSH Cushing, Okla.
KUSN St. Joseph, Mo,
KUTA Blanding, Utah
KUTI Yakima, wWash,
KUTT Fargo, N.Oak,
KUTY Palmdale, Callf.
KUVR Holdredge, Nebr,
KUXL Golden Valiey, Minn,
KUZN W, Monroe, La.
KUZZ Bakersfield, Calif.
KVAN Vancouver, Wash,
KVCK Wolf Point, Nebr,
KVCL Winnfield, La.
KVCV Redding, Calif,

REXXRRR X

KVEC San Luis Obispo, (Jalll.I

KVEE Conway, Ark.

KVEG Las Vegas, Nev, 970
KVEL Vernal, Utah 1250
KVEN Ventura, Calif, 1450
KVET Austin, Tex. 1300
KVFC Cortez, Colo, 740
KVFD Ft. Dodge, towa 1400
KVGB Great Bend, Kans, 1590
KV Seattle, Wash, 570
KVIC Cottonwood, Ariz. 1600
KVIL Hightand Park, Tex. 1150
KVIM New lberia, La, 1360
KVIN Vinita, Okla, 1470
KVIP Redding, Callf. 540
KVKM Monahans, Tex, 1330
KVLB Cleveland, Tex. 1410
KVLC Little Rock, Ark, 1050
KVLF Alpine, Tex. 1240
KVLG LaGrange. Tex. 1570
KVLH Pauls Valley, Okla. 1470
KVLL Livingston, Tex. 1220
KVMA Magnolia, Ark. 630
KVMC Colorado City, Tex. 1320
KVML Sonora, Calif, 1450
KVYNA Flagstafl, Arlz, 690
KVYNC Winslow, Ariz. 1010
KVNI Coeur d’Alene, 1daho 1240
KVNU Logan, Utah 610
KVOB Bastrop, La, 1340
KVOC Casper, Wyo, 1230
KVOE Emporia, Kans, 1400
VOG Ogden, Utah 1490
VOL Lafayette, La. 1330
VOM Morrilton, Ark, 800
VON Napa, Calif. 1440
VOO Tulsa, Okla, 170
VOP Pilainview, Tex, 400
VOR Colo. Springs, Colo. 1300
VOU Uvalde, Tex, 1400
VOW Riverton, Wyo, 1450
VOX Moorhead, Minn. 1280
VOY Yuma, Ariz. 1400
VOZ Laredo, Tex. 1490
VPH Canyon, Tex, 1550
VPI Ville Platte, La. 1050
VRC Arkadeiphia, Ark. 1240
VRD Cottonwood, Ariz, 1240
VRE Santa Rosa, Calif, 1460
VRH Salida, Colo. 1340
VRS Rock Springs, Wyo. 1360
VSA McGehee, Ark. 1220
VSF Santa Fe, N.Mex. 1260
VSH Valentine, Nebr, 940
VS0 Ardmore, Okla. 1240
VWC Vernon, Tex. 1490
VWD Pearsall, Tex, 1280
VWM Show Low, Ariz. 1050
VWO Cheyenne, Wyo. 1370
WAC Bakersflield, Calif, 1490
WAD Wadena, Minn. 920
WAK Stuttgart, Ark. 1240
WAL Wallace, Idaho 620
WAM Memphls, Tenn. 990
WAT Watertown, S.Dak. 950
WBA Baytown, Tex. 1360
WBB wichita, Kans, 1410
WBC Navasota, Tex, 1550
KWBE Beatrice, Nebr. 1450
KWBG Boone, lowa 1590
KWBW Hutehinson, Kans, 1450
KWCB Searcy, Ark. 1300
KWCL Oak Grove, La. 1280
KWCO Chickasha, Okla, 1560
KWEB Rochester, Minn, 1270
KWED Seguin, Tex. 1580
KWEI Weiser, Idaho 1260
KWEL Mlidland, Tex. 1600
KWEW Hobbs, N.Mex. 1480
KWFR San Angelo, Tex. 1260
KWFT Wichita Falls, Tex. 620
KWG Stockton, Calif. 1230
KWHI Brenham, Tex. 1280
KWHK Hutehinson, Kans, 1260
KWHN Fort Smith, Ark, 1320
KWHO Salt Lake City, Utah 860
KWHW Altus, Okla. 1450
KWIC Salt Lake City, Utah 1570
KWIK Pocatelto, Idaho 240
KWIL Albany, Oreg. 790
KWIN Ashland. Oreg. 580
KWIP Merced, Calif, 1580
KWIQ Moses Lake, Wash. 1260
KWIV Douglas, Wyo, 050
KWIZ Santa Ana, Calif, 1480
KWJJ Portland, Oreg, 1080



C.L Location

KWK St. Louls, Mo,
KW KC Abilene, Tex.
KW KH Shreveport, La,
KW KW Pasadena, Calif,
KWKY Des Moines, lowa
KWLC Decorah, lowa
KWLD Liberty, Tex.
KWLM Willmar, Minn,
KWLW Nampa, jdaho
KWMT Ft. Dod{e, lowa
KWNA Winnemucca, Nev,
KWNO Wwinona, Minn,
KWNT Davenport, lowa
KWOA Worthington,

KWON Bartlesville,
KWOR Worland, Wyo.
KWOS Jefferson City, Mo,
KWOW Pomona, Calif,
KWPC Muscatine, lowa
KWPM West Plains, Mo,
KWPR Claremore. Okla,
KWRA idaho Falls, ldaho
KWRD Henderson, Tex,
KWRE Warrenton, Mo,
KW RF Warren, Ark,
KWRO Coquille, Oreg,
KWRT Boonville, Mo,
KWRV McCook, Nebr,
KWRW Guthrie, Okla,
KWSC Pullman, Wash,
KWSD Mmt, Shasta, Calif.
KWSH Wewoka-Seminole,

Oklahoma

KWSK Pratt, Kans,
KWSL Grand Junction, Colo,

K

KWTC Barstow, Calif.

KWTO Springfield, Mo.
KWTX Waco, Tex,

VN Concord, Calif,

R Enterprise, Oreg,

Y Waverly, lowa

L Waterlog, lowa

K Farmington, N.Mex,
N Wynne, Ark.

0 Sherldan, Wyo.
R Winner, S.Dak.

Z Everett, Wash,
Seattle, Wash,

R Hope, Ark.

L Wwaterloo, lowa

N St. Louis, Mo,

0 Mexico, Mo,

W Tucson, Ariz,

X Fresno, Caiif.

t, Madison, lowa

lendive, Mont,

lowa City, lowa
alhart, Tex,

Phoenix, Ariz.

K Forrest City, Ark.
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KXLL Missoule, Mont,
KXLO Lewlston, Mont.
KXLR Little Rotk. Ark.
KXLw Clayton, Mo,
KXLY Spokane, Wash,
KX0 EI Centro, Calif.
KXOA Saeramento, Calif,
KXOK St. Louls, Mo.
KXOL Ft. Worth, Tex,
KXOX Sweetwater, Tex,
KXRA Alexandria, Minn,
KXRJ Russellville, Ark.
KXRO Aberdeen, Wash,
RX San jose, Calit.
L Bozeman, Mont.

X Colby, Kans,
Z Houston, Tex.
San Franclsco, Callf.
A Prescott, ril

N Wheatland, Wyo.
S Roseburg, Oreg.

C Medford, Oreg.
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G Coos Bay, Oreg,
0 Fresno, Callf.
T Yankton, S.0ak.
K Houston, Tex.
R Biythe, Calif.

S Merced, Calit.
U Greeley, Colo,
0 Potosl, Mo,

M Mankato, Minn,
SN Coiorado Sprgs., Colo.
KYSS Missoula, Mont,
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KYW Cleveland, Ohio
KZEE Weatherford, Tex,
EY Tyler, Tex,
IP Amarillo, Tex.

1X Fort Collins, Colo.
NG Hot Springs, Ark.
OK Prescott, Ariz.
KZOL Farwell, Tex,
KZON Tolleson, Ariz.
KZ00 Honolulu, Hawaii
KZOT Marianna, Ark.
KZOW Globe, Ariz.

KZUN Opportunity, Wash.

KZ

KZ
KZ
KZ
K2

860
630 | WACA Camden, S.C.

C.L. Location

KZZN Littiefieid, Tex.
WAAA Winston.Salem, N.C.
WAAB Worcester, Mass,
WAAF Chicago, 1II,
WAAG Adel, Ga.
WAAK Dallas,
WAAP Peoria, Il
WAAT Trenton, N.J.
WAAX Gadsden, Ala,
WAAY Huntsyille, Ala,
WABA Aguadiila, P.Rico
WABB Mobile, Alz,
WABC New York, N.Y,
WABF Fairhope, Ala,
WABG Greenwood, Miss.
WABH Deerfield, Va,
WABI Bangor, Maine
WABIJ Adrian, Mich,
WABL Amite, La.
WABO Waynesboro Miss,
WABQ Cleveland, Ohlo
WABR Winter Park, Fla,
WABT Tuskegee, Ala,
WABV Abbeville, S.C.
WABW Annapolis, Md,
WABY Albany, N.Y,
WABZ Albemarle, Nc

1370 | WACB Kmanmnn, Pa,

1360 | WACE Chicopee,

M ass,

1490 | WACK Newark, N.Y,
1250 | WACL Waycross, Ga.

630
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WACO Waco, Tex.

WACR Columbus, Miss,
WACT Tuscaloosa, Ala.
WAOA Shelby, N.C.
WADC Akron, Ohie

WADE Wadeshoro, N.C.
WADIK Newport, R,I,
WAOQOO New York, N.Y.
WADP Kane, Pa,

WADS Ansonla, Cenn,
WAEB Allentown, Pa,
WAEL Mayaguez, P.Rico
WAFC Staunton, Va,
WAFS Amsterdam, N.Y,
WAGE Leesburg, va,
WAGF Dothan, Als,
WAGG Franklin, Tenn,
WAGM Presque isle, Malne
WAGN Menominee, Mlch,
WAGR Lumberton, N.C.
WAGS Blshopville, S.C.
WAGY Forest City, N.C.
WAIK Galesburg. JIi,
WAIL Baton Rouge, La.
WAIM Anderson, $.C.
WAIN Columbla, Ky.
R Winston-Salem,
Chicago, 11l
Deeatur, Ala,
Morgantown, W,Va,
E Atianta, Ga,

i McMinnvills, Tenn,
N Aiken
0
R

N.C.

fasaipayy
M-

S.C.
Lawrentevl le, il.
Akron, Ohio
Pa,
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K
K
K
K
K
KU Latrobe,

WALD walterboro, S.C.
WALE Fall River, Mass,
WALG Albany, Ga
WALK Patchogue, N.Y.
WALL Middietown. N.Y,
WALM Albion, Mich,
WALOD Humuue, P.R.
WALT Tampa, Fia.
WALY Herkimer, N.Y,
WAMO Aberdeen, Md,
WAME Miaml, Fla.
WAMI Opp, Ala.
WAML Laurel, Mliss,
WAMM Fiint, Mich,
WAMO Homestead. Pa.
WAMR Venice, Fla.
WAMS Wilmingtos, Del,
WAMW Washingten, ind.
WAMY Amory, Miss,
WANA Anniston, Ala,
WANB Waynesburg, Pa.
WAND Canton, Ohio
WANE Ft. wayne, Ind.
WANN Annapolis, _Md.

WAOV Vincennes, Ind.
WAPA San Juan, P.R,
WAPC Riverhead, N.Y.
WAPE Jacksonville, Fla,
WAPF McComb, Miss,
WAPG Arcadla, Fla.
WAP| Birmingham, "Ala
WAPL Appleton, Wis.
WAPO Chattanooga, Tenn,
WAPX Montgomery, Ala.
WAQE Towson, Md.
WAQI Ashtabuia, Ohio
WARA Attleboro, Mass.
WARB Covington, La.
WARD Johnstown, Pa.
WARE Ware, Mass,
WARF Jasper, Ala,
WARI Abbevllle, Ala,
WARK Hagerstown, Md.
WARL Artington, Va,

Ke. | C.L. Location

1490 wARM Scranton, Pa,
980 WARN
1440 | WARO
Peru, Ind.

Lafayette, Ind.
Boone, N.C.

Gaylord, Mich,

Athens, Ohio
Antlgo, Wis,
Atmore, Ala,

Marlon, S.C.

Sayre, Pa,
Cadillae, Mich,

Ashland, wls,
Alpena, Mich,
Auburn, N.Y.
Wauchuia, Fla,
Auburn, Ala,
Augusta, Ga.

Louisviile. Ky.
Dayton, Ohio

Apollo, Pa.
Stillwater,

@

-
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WA Avon Park, Fla

Albertville,
New Haven,
13

1210
1540
1280

790! WAYE Dundalk, Md,
g(())g WAYN Rockingham,
1570 | WAYS Charlotte,
WAYX Wayeross,

N.C.
Ga,

580 | WAZL Hazelton, Pa.
I3BOI
1320 | WAZY Latayette, ind.

ISQO‘IWBAA West Latayetts, Ind. o

1460 | WBAB Babylon, N.Y,

1230 WBAC Cleveland, Tenn.
WBAG Burlingten, N.C.

1270 ]

1340| WBAL Baltimore, Md,
0

1440| WBAR Bartow, Fla.

] WBAT Marion, ind.

WBAW Barnweli,

WBAZ Kingston,
WBBA Pittsfield,

1590 N.Y.
1570 lil.
790
1220, WBBI Abingdon, Va,
|4oo| WBBK Blakely, Ga,
1590 WBSL Richmond, Va.

1370 WBBM Chicago, Il

1340 | WBBO Forest City, N.C.
1260 | WBBQ Augusta, Ga,

1240| WBBR E. 8t. Louis, lii.
1110| WBBT Lyons, Ga,

1420| WBBW Youngstown, Ohlo
970 WBBX Portsmouth,

1260 | WBBY Wood River, X
860 | WBBZ Ponca City, Okla.
1340 | WBCA Bay Minette, Ala.
1420 | WBCB Levittown, Pa,

860 | WBCH Hastings, Mich,
1320 WBCi Wwilliamsburg, Va,
1380 | WBCK Battle Creek, Mich,
1580 | WBCM Bay City, Mich,
1580 | WBCR Christiansburg, Va.
1490 | WBCU Union, S.

1580 | WBEC Pittsfield, Mass.
900 | WBEE Harvey, in.

1450 | WBE} Elizabethton, Tenn,
1190/ WBEL South Beioit, 1ll.
1280 | WBEN Buffalo, N.Y,

990| WBER Moncks Corner, N.C.
1390 | WBET Brockton, Mass.
1380 | WBEU Beaufort, S.C.
1450 WBEYV Beaver Dam, wis.
680( WBEX Chilllcothe, Dhlo
1570 | WBFC Fremont, Mich.
690 | WBFO Bedford, Pa.

980 | WBGC Chipley, Fla.

1480 | WBGN Bowling Green, Ky.
1070 | WBGR Jesup, Ga.

1570 WBHB Fluaerald, Ga.
1150 WBHC Hampton, S.C.
1600 | WBHF Cartersvilie, Ga.
1570/ wBHM Birmingham, Ala.
1600 | WBHP Huntsville, Ala.
1320 WBIA Augusta, Ga,

730 | WBIC Islip, NY.

1490 | WBIE Marletta, Ga.

1250| WBIG Greensboro, N.C.
1240| WBIL Leesburg, Fla.
1480 | WBIP Booneville, Miss,
1490 | WBIR Knoxville, Tenn,
7801 wBIS Bristoi, Conn,

Ft. Pierce, Fia.
Canonsburg, Pa,

Havre de Grace, Md.
Knoxville, Tenn,

Watertown, N.Y,
Oak Ridge, Tenn,

Waterbury, Conn,

Blrmlingham, Ala,

Waukesha, Wis,

Minn.
Avondale Estates, Ga.

Ala.
Portsmouth, Va.
Conn,
WAWA West Aliis, Wis.
WAW K Kendaliville, ind,
WAWZ Zarephath, N.J,
WAXE Vero Beach, Fla.
WAXU Georgetown, Ky.
960| WAXX Chippewa Falls, Wis.
690 WAYB Waynesboro, Va.

N.C.
WAYR Orange Park, Fla.

WAYZ Waynesboro, Pa,
WAZA Balnbridge, Ga.
WAZE Clearwater, Fla,
WAZF Yazoo Clty, Miss.

WAZS Summerville, S.C.

WBAM Montgomery, Ala.
WBAP Ft. Worth, Tex.
WBAY Green Bay, Wils,

wWBBB Burllna(on, N.C.
1410 WBBF Rochester, N.Y,

Ke.

590
1330

7
1340
1490

1340 | wBZ Boston,
|240< WBZA Snrinnﬁeld

380
590
1230
1150
1490
1220
740
930
1440
1260
1460
1420
1570
1240
1380
930
950
1460
0

9
1430
1490
1490
1310
1240
1340
1370
1240
1270

1450 |

1650
1230
1230

MIO
0
I

C.L Locatlon

wBIwW Bedford, ind.

1Z Eau Clalre, Wis.
KH Hattlesburg, Miss,
KN Newton, Miss,

KV West Bend, Wis,
LA Elizabethtown, N.C.
LE Batesviile, Mlss.
BLF Belletonte, Pa,
WBLG Lexington, Ky.

| WBLJ Daiton, Ga,

WBLO Evergreen, Ala,
WBLR Batesburg, S.C.
WBLT Bedford, Va.
WBLU Salem, Va,

BLY Springfield, Ohlo
BMA Beautort, N.C.
BMC MtMInnviIlo. Tenn,
BMD Baltimore, Md.
BM
BM
B

EEELLEE

K West Puln( Ga,
L Macon,

iiiiiii

WBNB Charlotte Amalie.
Virgin islands
WBNC Conway,

BNS Columbus, Ohlo
BNT Oneida, Tenn,

BNX New York, N.Y,
BOB Galax,
BOC Salisbury, ‘Md.
BOF Virginia Beach, Va,
BOK New Orleans, La.
BOP Pensacola, Fla,
BOS Brookline, Mass,
OW Terre Haute, Ind
0Y Clarksburg, a,
Z Lock Haven, Pn.
B Mt, Clemens, Mieh,
C Birmingham, Ala.
D Bradenton, Fla.

E Wilkcs-Bam, Pa,
G Lynchburg, Va.

K Pittsfield, Mass,

L Berlin, N.H,

M Marioa, N.C.

N Big Raplds, Mieh,
RO Waynesboro, Ga.

o
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WBRY Waterbury, Conn.
WBSA Boaz, Ala,
WBSC Bennetsville, S.C.
WBSG Blackshear, Ga.

WBSM New Bedford, Mass, :

WBT Charlotte, N.C.
Batavia, N.Y,
Wiiliamson, W.Va,
Danvllle, Va,
Bennington, Vt,
Linton, Ind.
Bridgeport, Ala.
Buckhannon, W.Va,
Trenton, N.J.
Butler, Pa.
Doylestown, Pa,
Lexington, N.C.
Fredonia, N.Y.
Waynesboro, Va.
Barbourville, Ky.
Utica, N.Y,
Beaver Falls, Pa.
Calera, Ala,
Savannah, Ga.
il

Mass,
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WBYG
WBYS Canton,

Mass.
wWBZI Brazil, Ind.
WBZV Torrington, Conn,
WCAL Northfield, Minn,
WCAM Camden, N,J.
WCAQ Baltimore, Md.
WCAP Lowell, Mass,
WCAR Oetroit, Mich,
WCAT Orange, Mass,
WCAU Philadelphia, Pa.
WCAW Charleston, W.Va,
WCAX Burlington, VvVt
WCAY Cayce, S.C.
WCAZ Carthage, lil,
WCBA Corning, N.Y,
wCBG Chambersburg. Pa.
WCBI Columbus, Miss,
WCBL Benton, Ky,
wWCBM Baltimore, Md
WCBS New York, N.Y.
WCBT Roanoke Rapids, N.C,
WCBY Cheboygan, Mich.
WCCC Hartford, Conn.
WCCM Lawrence, Mass,
WCCN Neilisville, Wls,
WCCO Minneapolis, Minn,
WCCW Traverse City, Mich,
WCDL Carbondale, Pa.
Edenton, N.C,
Glasgow, Ky,
Winchester, Tenn,
Rocky Mount, N.C.
DuBoils. Pa.
Parksburg, W.Va.
Hawkinsville, Ga.
EM Cambridge, Md.
WCEN Mt. Pleasant, Mich,

Ga. 12
MT Black Mountain, N.C.
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C.L. Location

WCER Charlotte, Mich,
WCFL Chicago, [N,
WCFR Springfield, Vt.
WCFV Clifton Forge, Va.
WCGA Calhoun, Ga,
WCGC Belmont, N.C,
WCGO Chicago Hahts., Ill.
WCGR Canandaigua, N.Y,
WCHA Chambersburg, Pa.
WCHB Inkster, Mich,
WCHI Chillicothe, Ohio
WCH) Brookhaven, Miss,
WCHK Canton, Ga,
WCHO washington Court

House, Ohio

WCHL Chapel Hill, N.C.
WCHN Norwich, N.Y.
CHS Charleston, W.Va,
CHV Charlottesville, va.
CIL Carbondale, (I
CIN Cincinnati, Ohio
CJU Columbia, Miss,
CKB Dunn, N.C.
CKI Greer, S.C.
CKM Winnsboro, S.C,
CKR Miami, Fla.
CKY Cincinnati, Ohio
CLA Claxton, Ga.

CLB Camilla, Ga.

CLC Jamestown, Tenn,
CLD Cleveland, Miss,
CLE Cleveland, Tenn,
CLG Morgantown, W.Va,
WCLI Corning, N.Y.
WCLO Janesville, Wis.
WCLS Columbus, Ga.
WCLT Newark, Ohio
WCLW Mansfield, Ohlo
WCMA Corinth, Miss,
WCMB Harrisburg, Pa.
WCMC wildwood, N.J.
WCME Brunswick, Malno
WCMi Ashland, Ky.
WCMN Arecibo, P.R.
WCMP Pine City, Minn,
WCMR Elkhart, Ind,
WCMS Norfolk, Va,
WCMT Martin, Tenn,
WCMY Ottawa, Ili,
WCNB Connersville, Ind.

w

EXEEEEELELLEEEEE

WCNC Elizabeth City, N.C. ]

WCNF Weldon, N.C.
WCNH Quincy, Fla,
WCNL Newport, N. H.
WCNR Bloomsburg, Pa.
WCNT Centralla, |II.
WCNU Crestview, Fla.
WCNX Middletown, Conn,
WCOA Pensacola, Fla.
WCOC Meridian, Miss,
WCOG Greenshoro, N.C.
WCOH Newnan, Ga,
WCOJ Coatesville, Pa.
WCOL Columbus, Ohio
WCON Cornelia, Ga.
WCOP Boston, Mass,
WCOR Lebanon, Tenn,
WCO0S Columbla, S.C.
WCOU Lewiston, Maine
WCOV Montgomery, Ala.
WCOW Sparta, Wis.
WCO0Y Columbia, Pa,

WCPM Cumberland, Ky.
WCPO Cincinnati, Ohio
WCPS Tarboro. N.C.
WCaAs Alma, Ga.
WCRA Effingham, [II.
WCRB Waltham, Mass,
WCRE Cheraw, S.C.
WCRI Scottsboro, Ata.
WCRK Morristown, Tenn,
WCRL Oneonta, Ala,
WCRM Clare, Mich,
WCRO Johnstown, Pa.
WCRR Corinth, Miss,
WCRS Greenwood, S.C.
WCRT Birmingham, Ala,
WCRV Washington, N.J.
WCRW Chicago, Ill,
WCRY Macon, Ga,
WCSC Charleston, S.C.
WCSH Portland, Maine
WCSI| Columbus, Ind.
WCSM Celina, Ohlo
WCSR Hillsdale, Mich,
WCSS Amsterdam, N.Y.
WCST Berkeley Springs,
W.Va,
WCTA Andalusla, Ala,

WCTC New Brunswick, N.J.

WCTT Corbin, Ky.
WCTW New Castle, Ind.
WCUB Manitowoe. Wis.

9
WCUE Cuyahoga Falls, Ohio )

WCUM Cumberland, Md.
WCVA Culpeper, Va,

WCVS Springfield, (II.
WCWC Ripon, Wis,
WCYB Bristol, Va.
WCYN Cynthiana, Ky.
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Ke.  C.L, Location
WDAD |[ndliana, Pa,

1390
1000 | WDAE Tampa, Fla.

1480 | WDAF Kansas City, Mo,

1230 | WDAK Columbus, Ga.
900 |[WDAL Meridian, Miss,
1270 | WDAN Danville, L.
1600 | WDAR Darlington, S.C.
1550 | WDAS Philadelohla, Pa.
800 /WD McRae, Ga
1440 | WDAY Fargo, N, Dak

1470 | WDBF Delray Beach, Fia.

1290 | WDBJ Roanoke, Va,

WDBL Springfield, Tenn,
1250 | WDBM Statesville, N,C.
1360 WDBO Oriando, Fla.
970 | wDBQ Dubuque, lowa
580| WDCF Dade City, Fia.

WDCR Hanover, N.H
1020 | WDDT Greenville, M
1480 | WDDW Halfway, Md
1450  WDDY Gloucester, Va,

1260

780 | WDEA Elisworth, Me.
1300 | WDEB Pensacoia, Fla.
1250 | WDEC Americus, Ga.
610 | WDEE Hamden, Conn.
530 | WDEF Chattanooga, Tenp.
1470 | WDEH Sweetwater, Tenn.
1220 | WDEL Wilmington, Del.
l260I WDEV Walerbury, Vt.
1490 | WDEW Westfield, Mass.
1570 WDGY Mlnnenuohs.
1300 | WDIA Memphls, Tenn,
1450 | WDIG Dothan, Ala,
1230 | WDIX Orangeburg, S.C.
1580 | WDJS Mt. Olive, N.C.
1430 | WDKD Kingstree, S.C.
1570 WDKN Dickson, Tenn,
1230 | WDLA Waliton, N.Y,
1460 | WDLB Marshfield, Wis.
1230 | WDLC Port Jervis, N.Y,
900 | WDLR Delaware, Ohilo
1340 | WDLM E. Moline, til.
1280 | WDLP Panama City, Fla.
1350 | WDLT Indianola, Miss,
1270 WDMC Otsego, Mich,
1050 | WDMF Buford, Ga.
1410 WDMG Dougias, Ga.
1430 | WDMJ Marquette. Mich,
1580 | WDMS Lynchburg, Va.
1240 | WDMYV Pocomoke City, Md.
400 DNC Durham, N.C
1230 DNE Elkins, W.Va.
1010 DNG Anniston, Ala.
930 DNT Dayton,Tenn,
1210 DOB Canton, Miss.
1010 DOC Prestonsburg, Ky.
1150 DOD Chattanooga, Tenn.
1370 DOE Dunkirk, N.Y.
910 DOG Marine Cily, Mich.
1320 DOK Cleveland, Ohio
1400 DOL Athens, Ga.
1420 DON Wheaton, Md.
1230 DOR Sturgeon Bay,
1450 DOS Oneonta, N.Y.
1150 DOT Burlington, Va.
900 DOV Dover, Del.
1400 3 W Dowaglae, Mich,
1170 DRC Hartford, Conn,
1290 DSC Ditlon, S.C.
1580 DSG Dyersburg, Tenn,
900 DSK Cleveland, Miss.
1320 DSM Superior, Wis,
1220 SP DeFuniak Springs
1280
1230 SR Lake Clty, Fla,
760 SU New Orleans, La.
1400 UN Gainesville, Ga.
1090 UX Waupaca, Wis,
1330 UZ Green Bay. Wis.
1420 VA Danville, Va.
1050 VH Gainesviile, Fla.
1150 VL Vineland, N.J,

wD

S
X8
XE

1450 X1 Jackson, Tenn.

1260 XL Lexington. Tenn.

1580 XN Clarksville, Tenn,

1240 XR Paducah, Ky,

900 XY Sumter, S.C,

1390 Decatur, (Il

970 B Greer, S.C

1010 G Alcoa, Tenn.

1350 M Arlington, Va.

1340 N Providence, R.I.

1490 Q Eau Claire, Wis,
S College Park, Ga.

1010 T W. Palm Beach, Fla.

920 V Plattsburg, N.Y.

1150 0 Owego, N.Y,

230 Q Harrisburg, (I,

1490 R Buffalo, N.Y,

1340 Y Milton, Fla.

600 L Eau Claire, Wis.
960 C Chicago, III,

1450 0 McKeesport, Pa,
1600 Southern Pines, N.C.

90 Rocky Mount, N.C.

Fairfax, Va.

©
Q g >
fEEEEE T I S S F TS IESESTETLTELLELELTLLLET LTI EEEELTTLLECLECLE %%

o =
EEELEELELLELLEELELLIE £EEEE €

0
QN DuQuoin, IIt.

Dawson, Ga.
Champaign, (ll,
Chattanooga, Tenn,
Lawrenceburg, Tenn.

W Evanston, (I,
B Baltimore, Md.

r4
A
A
A
A
A
A
A
A
A
B
B8
BJ Brewton, Ala.
8
B
8
8
Cc
D
D
E
E
E
E
E
E

8
V]
E Rensselaer, N.Y,
| Boston, Mass,

L

N

Lafayette, Tenn,

Ke.  C.L. Location

WEER Warrenton, Va,

WEET Richmond, Va,

EEU Reading, Pa.

EEW Washington, N.C,

EEX Easton, Pa.

EEZ Chester, Pa,

EGO Concord, N.C.

EGP Presgue Isle, Maine

HH Elmira Heights.

Horseheads, N, Y.

Charleston, (1.
Fitchburg, Mass,

E

El

El

E

E

E Scranton, Pa.

EKR Fayetteville. Tenn.
EKY Richmond, Ky.
EKZ Monroe. Wis,

ELB Elba, Ala,

ELD Flsher, W.va,
ELE S. Daytona, Fla,
ELI New Haven, Conn,
ELK Charlottesville, Va.
ELL Battle Creek, Mich,
ELM Eimira, N.Y,

ELO Tupelo, Miss.

ELP Easiey, S.C.

ELR Roanoke, Ala.

LS Kinston, N.C.

LW Willoughby, 0.

Y EIY' Minn,

LZ Belzoni, Miss.

B Erwin, Tenn,

D Easton, Md.

J Laconia, N.H.

P Milwaukee, Wis,
A Bayamon, P.R.
C Whiteville, N.C,
D Edensburg, Pa.
E Endicott, N.Y.
K
N
[
T
Y

r

Union Clty, Tenn.
Birmingham, Ala,
Madison, Tenn.
Gloversville, N.Y.
Elmira, N.Y,

K Poughkeepsie, N,Y.
L Elyria, Ohio

G S. Pittsburgh, Tenn,
M Martinsburg, W.va.
A Plainfield, N.J,

D Atlanta, Ga.

E Cleveland, Ohio

H Hamilton, Ala.

| Westerly, R.1.

L Eagle River, Wis,
T Van Wert, Ohio

A Charleroi, Pa.

B Bradford, Pa,

C Greenville, S.C.

N N. Augusta, S.C.
0 Southbridge. Mass,
R Tasley, Va,

T Easton, Pa,

X Salem, Mass,

Y Leland. Miss,

(B: Johnson City, Tenn.

WETU Wetumpka, Ala,
WETZ New Martinsville,

EUC Ponce, P.R.

UP Huntsville, Ala.
VA Emporia, Va.

VD New York, N.Y.
VE Eveleth, Minn.

W St. Louis, Mo,
WO Laurinburg, N.C.
XL Royal Oak, Mich,
E Sanford, N.C.
YY Talladega, Ala,
8
E
J

Boston, Mass.
Williamsburg, Ky.
N Elizabethtown, Pa.
Y Cocoa, Fla.
A Dallas, T
B Miaml, FI
G Farmville, N.C.
Alliance, Ohio
| Fayetteville, N.C.
Farrell, Pa.
White Plains, N.Y,
Augusta, Me.
Falls Church, Va,
Greenville, S.C.
Altoona, Pa,
Syracuse, N.Y,
Indianapolis, Ind.
Baltimore, Md.
Fountain Clty, Tenn.
Flint, Mich.
Manchester, Ga.
Manchester, N.Y.
Sylacauga, Ala,
Miami, Fla,
Columbia, Miss.
Marathon, Fla.
Fitchburg, Mass.
Gaffney, S.C.

Black Mountains,

Bristol. Va,

Pell City, Ala,
Wis. Rapids, Wis.
Sumter, S.C.

x
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Wendell-Zebulon, N.C.
1580 | WETH St. Augustine, Fla,
1360 | WETO Gadsden, Ala.

800 | WETT Dcean City, Md.

West Virginia .

X. 570, 820
a. 990

o
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N Location

IL Philadelphia, Pa,
IN Findlay, Ohio

IS Fountain Inn, S,C.
IW Falrfield, Ill,

IKN Franklin, Ky,

KKY Frankfort, Ky,

A Tampa, Fla.

B Fayetteville, N.C.
1 Lookout Mtn., Tenn,
N Philadelphia, Pa.
0 Farmville, Va.

R Dundee. N.Y.

$ Fredericksburg, Va.
W Monticello, Ky.

C Goldsboro, N.C.

D Frederick, Md.

H Cullman, Ala.

J Youngstown, Ohio
O Fairmont, N.C.
W Madisonville, Ky.
C Fayetteville, N.C.
L No. Augusta, S.C.
B Fostorla, Ohio

M Marietta, Ga.

R Hattiesburg, Miss,
0X Mllwaukee, Wis.

PA Fort Payne, Ala.

PG Atlantic City, N.J.

PM Fort valley, Ga.

R Hammond, La.

A Franklin, Pa,

Frostburg, Md.

Reidsvllle, N.C,

Freeport, lll.

Coudersport, Pa,

Fremont, Ohio

X West Frankfort, {li.

C Franklin, N.C.

! Bath, N.Y.

T Caribou, Maine

C Kinston, N.C.

G London, Ky,

L Ft. Lauderdale, Fia.

M Maysville, Ky.

R Front Royal, Va,

Ft. Walton Beach,
Florida

F
F
F
F
F
F
F
F
F
F
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Fulton, Ky.

Huntsville, Ala,

Grand Rapids, Mich,

Fredericksburg, Va.

Fuguay Spros., N.C.

Camden, Tenn,

Alma, Mich,

| Mineola, N.Y,

A Cedartown, Ga,

C Augusta, Ga.

D Gadsden, Ala,

Valdosta, Ga.

Elizabeth City, N.C.

Lancaster, Pa.

Portland, Maine

Maryville, Tenn.

Cleveland, Ohin

§. Gastonia, N.C.

T Gale City, Va.

U Athens, Ga.

W Gardner, Mass,

A Columbus, Ga.

B Freeport, N,Y,

F Evansville, tnd.

G Greensboro, N,C.

| Scranton, Pa,

R Goldsboro, N, C,

S Miami, Fla.

B Red Lion, Pa.

D Chester, S.C.

M Gulfport, Miss,

A Geneva, Ala,

E (ndianapelis, Ind.

M Quincy, 11,

T Gettysburg, Pa,

2 Beloit. Wis,

A Watseka, [Il,

$ Covington, Ga.

A Gainesville, Ga.

G Gainesville, Fla,

H Marion, I(II,

Salamanca, N.Y.

Newport News, Va,

Clayton, Ga.

Skowegan, Maine

Grd. Haven, Mich,

Kingston, N.Y.

Brunswick, Ga.

Galesburg, 11,

Manchester, N.H.

Charlotte, N.C.

A Atlanta, Ga,

Fort wayne, Ind.

Centreville, Miss,

Chardon, Ohio

Babylon, N.Y.

Hollywood, Fla.

Hinesville, Ga.

Millington, Tenn.

Washington, D.C.

Chicago, I,

Gastonia, N.C.

Wilmington, N.C.

Murfreesboro, Tenn.

Granite City, fil.

Indian Rocks Beach,
Fla.

Newburgh, N.Y.
G Walhalla, S.C.
WGOH Grayson, Ky,
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C.L. Location Ke. | C.L. Locatlon
WGOL Goldsboro, N.C. 1300 | WHMI Howell, Mich.
WGOV Vaidosta, Ga. 950 | WHMP Neorthampton, Mass.
WGPA Bethlehem, Pa. 1100 | WHN New York, N.Y,
WGPC Albany, Ga. 1450 | WHNC Henderson, N.C.
WGR Buffalo, N.Y. 550 | WHNY McComb, Mliss.
WGRA Cairo, Ga. 790 | WHO Des Moines, lowa
WGRD Grand Rapids, Mich. 1410 | WHOA San Jjuan, P.R.
WGRF Aguadella, P.R. 1340 | WHOC Philadelphia, Miss.
WGRM Greenwood, Miss, 1240 | WHOF Canton, Ohio
WGRO Lake City. Fla. 960 | wHO K Lancaster, Ohio
WGRP Greenville, Pa. Y40 | WHOL Allentown, Pa.
WGRY Greeneville, Tenn, 1340 WHOM New York, N,Y.
WGRY Gary. Ind. 1370 | WHOO Orlando, Fla.
WGSA Ephrata, Pa, 1310 | WHOP Hopkinsville, Ky.
WGSB Geneva, ill, 1480 | wHDS Decatur, Ala,
WGSM Huntington, N.Y, 740 | WHOT Camrbell, Ohio
WGSR Millen, Ga. 1570 | WHOU Houlton, Maine
WGST Atlanta, Ga. 820 | wHOW Ciinton, 111,
WGSY Guntersville, Ala. 1270 | WHP Harrisburg, Pa.
WGSW Greenwood, S.C. 1350 | wHPB Belton, S.C.
WGTA Summerville, Ga. 930 | WHPE High Point, N.C.
WGTC Greenviile, N.C. 1590 | WHRT MHartselle, Ala.
WGTL Kannapolis, N.C. 870 wHRY Ann Arbor, Mich,
WGTM wilson, N.C. 590 | WHSC Hartsville, S.C.
WGTN Georgotown, 8.C. 1400 | WHSL Wilmington, N.C.
WGTO Cypress Gardens, Fla. 540 | wHSM MHayward, Wis,
WGUN Decatur, Ga, 1010 | wHSY MHattiesburg, Miss
WGUS North Augusta, 8.C. 1380 | WHTC MHolland, Mich.
WGUY Bangor, Maine 1250 | WHTG

WGVA Geneva, N.Y, 1240 | WHUB

WGVYM Greenville, Miss, 1260 | wHUC

WGWC Seima, Ala, 340 | WHUM Reading, Pa.
WGWR Asheboro, N.C. 1260 | WHUN Huntington, Pa.
WGY Schenectady, N.Y. 810 | WHUT Anderson, Ind.
WGYV Groenville, Ala. 1380 | WHVF Wausau, wis,
WHA Madison, Wis, 70 | WHVR Hanover, Pa.
WHAB Baxley, Ga. 1260 | wHWB Rutland, Vt.
WHAL Greenfield, Mass, 1240 | WHWH Princeton, N.J,
WHAK Rogers City, Mich. 960/ WHYE Roanoke, Va.
WHAL Shelbyville, Tenn, 1400 | wHYL Carlisle, Pa,
WHAM Rochester, N.Y. 1180 | WHYN Springfield, Mass.
WHAN Haines C’U. Fla. 930 [ wIAC San Juan, P.R.
WHAP Hopewell, Va. 340 | wiAM Willlamston, N.C.
WHAR Clarksburg, W.Va, 1340 | wiBA Madison, Wis,
WHAS Louilsville, Ky, 840 | wiBB Macon, Ga.
WHAT Philadelphia, Pa, 1340 | wiBC Indianapolis, Ind.
WHAY Haverhill, Mass, 1490 | wiBG Philadelphia, Pa.
WHAW Weston, W.Va, 980 | wiBM Jackson, Mich,
WHAY New Britain, Conn, 910 wiBR Baton Houge, La.
WHAZ Troy, N.Y. 330 WIBU Poynette, Wis.
WHB Kansas City, Mo. 710 | wiBY Belleville, 111,
WHBB Selma, Ala. 1490 | wiBW Topeka, Kans,
WHBC Canton, Ohio 1480 [ WIBX Utica, N.Y.
WHBF Rock Isiand, 10, 1270 | wiICC Bridgeport, Conn.
WHBG Harrisonburg, Va. 1360 | WICE Providence, R.I.
WHBL Sheboygan, Wis. 1330 | WiCH Norwich, Conn.
WHBN Harrodsburp, Ky. 1420 | WICK Scranten, Pa,
WHBO Tampa, Fia. 1050 | wiICO Salisbury, Md.
WHBQ Memphis, Tenn, 560 | wiICU Erle, Pa.

WHBT Harriman, Tenn. 1600 | WICY Malone, N.Y.
WHBU Anderson, Ind, 1240 | wIDE Biddeford, Malne
WHBY Appleton, Wis. 1230 | wiDU Fayclhvlflo. N.C.
WHCC Waynesville, N.C. 1400 | wIEL Elizabethtown, Ky.
WHCO Sparta, 0. 1230 | wiF M Elkin .C.
WHCU Ithaca, N.Y, 70| WIGL Superlor, Wis.
WHDF Houghton, Mich. 1400 | wWIGM Medford, Wis.
WHDH Boston, Mass. 850 | WIiN Atlanta, Ga.
WHDL Olean, N.Y, 1450 | WIKB Iron River, Mich,
WHOM MecKenzie, Tean. 1440 | WIKC Bogalusa, La.
WHEB Portsmouth, N.H. 750 | WIKE Newport, Vt.
WHEC Rochester, N.Y. 1460 | wIKY Evansville, Ind.
WHEE Martinsville, Va. 1370 | wiL St. Louis, Mo,
WHEN Syracuse, N.Y. 620 | WILA Danville, Va,
WHEOQ Stuart. Va. 270 | WILD Boston, Mass.
WHEP Foley, Ala. 1310 | WILE Cambridge, Ohlo
WHER Memphis, Tenn, 1430 | wiLl Willimantie, Conn.
WHEW Riveria Beach, Fla. 1600 | WILK Wilkes-Barre, Pa.
WHEY Miilington, Tenn. 1220 | WILL Urbana, Iil.
WHFB Benton Harbor, Mich. 1060 | wiLM Wilmington, Del.
WHFC Cicero, 11, 1450 | WILO Frankfort, (nd.
WHGB Harrisburg, Pa. 00 | WILS Lansing. Mich,
WHGR Houghton L., Mich. 1290 | wiLZ St. Petersburg Beach,
WHHH Warren, Ohilo 1440 Filorida
WHHL Holly Hill, S.C. 1440 | WIMA Lima, Ohlo
WHHM Memphis, Tenn, 1340 | WIMO Winder, Ga.
WHHT Lucedale, Miss, 1440 | wIMS Michigan City, Ind.
WHHYV Hillsville, Va, 1400 ' WiINA Charlottesville, Va.
WHHY Montgomery, Ala, 1440 | WINC Winchester, Va,
WHIE Grimn, Ga. 320 | WiIND Chicago, 11},
WHIH Portsmouth, Va, 1400 | WINF Manchester, Conn,
WHIL Medford, Mass, 1430 | WING Dayton, Ohlo
WHIM E, Providence, R.I. 1010 WINJ Murphysboro, 1ll.
WHIN Gallatin, Tenn, 10 WINK Fort Myers, Fla.
WHIO Dayton, Ohio 1290 | WINN Louisville, Ky.
WHIP Mooresville, N.C. 1350 | WiINQ Tampa, Fla.
WHIR Danville, Ky. 230 WINR Binghamton, N.Y.
WHIS Bluefield, W,Va. 1440 | WINS New York, N.Y.
WHIT New Bern, N.C. 1450 | WINT Winter Haven, Fla.
WHIY Orlando, Fia. 1270 WINX Rockville, Md.
WHIZ Zanesville, Ohio 1240 | WINY Putnam, Conn,
WHIB Greensburg, Pa. 620 WINZ Miaml, Fla.
WHIC Matawan, W.Va, 1360 WI0I New Boston Ohio
WHK Cleveland, Ohio 1420 | WIOK Normal, il
WHKP Hendersonville, N.C. 1450 WION lonia, Mich,
WHKY Hickory, 1290 | Wi0S Tawas City, Mich,
WHLB Virginia, Minn. 1400 | WIOU Kokomo, ind.
WHLD Niagara Falis, N.Y. 1270 | WIP Philadelphia, Pa.
WHLF South Boston, Va. 1400 | WIPC Lake Wales, Fia.
WHLI Hempstead, N.Y. 1100 WIPR San Juan, P.R,
WHLL Wheeling, W.Va. 1600 | WIPS Ticonderoga, N.Y.
WHLM Bloomsburg, Pa, 550 | WIRA Fort Pleree, Fla.
WHLN Harlan, Ky, 1410| WIRB Enterprise, Aia,
WHLO Akron, Ohie 640 | wWIRC Hickory, N.C.
WHLP Centerville, Tenn. 1570 WIRD Lake Placid, N.Y.
WHLS Port Huron, Mich, 1450 WIRE indianapolis, ind.
WHLT Huntington, Ind. 1300 WIRJ Humboldt, Tenn.
WHMA Anniston, Ala, 1390 WIRK W. Palm Beach, Fia.
WHMC Gaithersburg, Md. 1150 WIRL Peoria, il.

1010
1440 |
1430 |
1480 |
1350 |
610
1280
940
1250
1400
600 |
630 |
520
1430
740
1290
1290

r

Locatlon

fronton, Qhie
Irvine, Ky.
Plattsburg, N.Y.
olumbia, S.C.
Isabella, P.R.
Asheville, N.C.
Indianapolis, Ind.
Shamokin, Pa.
Madisen, Wis.
Milwaukee, Wis.
Ponce, P.R.
Kinston, N.C.
Butler, Pa.
Charlotte, N.C.
Virougqua, Wis.
San Juan, P.R.
Baltimore, Md,
Washington, N.C.
Danville, 11l
Jasper, Ind,
Ashland, Va.
Christiansted, V.I.
Knoxviile, Tenn.
Vieques, P.R.
Jacksonville, Fla.
New Richmond, Wis.
Dixon, lil.
QOakland Park, Fla.
Romas, Ga.
Springfieid, Ohio
Johnstown, N.Y.
Henderson, N.C.
Streater, (il,

B Westbrook, Me,
C Johastown, Pa,

G Norfolk, Nebr.

K Jaskson, Tenn.
M Marion, Ala,

N Impem[nl. Mich,
R Providence, R.I,
S Pittsburgh, Pa,
Swainsboro, Ga,
Jacksonville, Fla.
Mullins, S.C.
Albany, Ga.
Haleyville, Ala,
Bioomingten, 1L,
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Holland, Mich,
Jarsoyvllle, iil.
Baton Rouge, La.
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WICM Sebring, Fla,

WICW Johnson City, Tenn.

Mass.

DB Thomasville, Ala,
J Miss,

4]

DY Salisbury, Md.
Grand Rapids, Mich.
Gallipolis, Ohio
Hagerstown, Md.
Valdosta, Ga.
Dover, Ohio
Johnston, S.C.

Erie. Pa,

Jetiarson City, Tenn.
Opelika, Ala.
Tullahoma, Tenn,
Jacksonvilie, 101,
Lansing, Mich.
Sannnnﬁ, Ga.
Commerce, Ga.
Chicago, 1.
Niagara Falls, N.Y.
Lewisburg, Tenn.
Detroit, Mich.

D Homewood, Ala.

IroO<IrogonnDreT ™

Chzroe<zroIammmmmmmn

MA Orange, Va.
B Brookhaven, Miss,
Rice Lake, Wis.
Philadelphia, 9
Cleveland Hgt
New Orleans,
ironwood, Mich,
Athens, Ala,
Florence, 8.C.
Jacksonville, N.C.

TTTITTII
XELDO-O

Hammond, Ind.

mooon

WIPA stMnrtnn. Pa.
WIPD Ishpeming,
WIPF Herrin,
WIPG Green Bay, Wis.
WIPR Greenvilie,
WIPS Evansviile,
wJQS Jackson, Miss.
WIR Detroit. Mich,
WIRC Joliet, 11,
WIRD Tuscaloosa, Ala,
WIRI Lenoir, N.C.
WIRL Rockford, ik
WIJRM Troy, N.C.
WIRZ Newark, N.J,
WISB Crestview, Fla.
W80 Jonesboro, Tenn,
WITN Jamestown, N.Y.

]
W. Palm Beach, Fla.

Ke.|C.L. Location Ke.
12301 WIUD St. Johns, Mich, 1580
1550 | WIUN Mexico, Pa 1220
1340 | WIVA South Bend, Ind. 1580
560 | WYW Cleveland, Ohio 850
1390 | WiwWL Georgetown, Dol 800
$10| wiwS South Hill, Va. 1370
1310 | WiWT Demopolis, Ala 1350
480 ( WIXN Jackson, Miss. 1450
1480 | WJZM Clarksville, Tenn. 1400
1150 [ WK A Macomb, (i1 1510
1260 | WKAL Rome, N.Y, 1450
1230 | WKAM Goshen, Ind. 1460
680 | wWIKAN Kankakee, I, 1320
1240 | W KAP Allentown, Pa, 1320
1360 | W KAQ San Juan, P.R, 580
1140 | WKAR East Lansing, Mich. 870
1230 | WKAT Miami Beach, Fla. 1360
930 WKAY Glasgow, Ky. 1490
980 | W KAZ Charleston, W.Va. 950
990 | WKBC N, Wilkesboro, N.C, 810
1430 | W KBH La Crosse, Wis, 1410
970 | wiKBI St. Mary’s, Pa. 1400
860 | wKBJ Milan, Tenn, 1600
1370| W KBK Keene, N.H. 1220
1050 | w K BL Covingten, Tenn. 1250
1590 | w KBN Youngstown, Ohio 570
460 | WKBO Harrisburg, Pa. 1230
1520 | WKBR Manchester, N.H, 1250
1360 | WKBY Richmond, Ind. 1490
1340 | W KBW Buffale, N. Y, 1520
930 (WKBX Kissimmes, Fla. 1220
1450 | w KBZ Muskegon, Mich. 850
1250 | W KCT Bowling Green, Ky. 930
1440 | wKCW Warrenton, Va. 1420
850 | WKDA Nashville, Tenn, 1240
780 | WwKDE Altavista, Va. 1280
1460 | W KD K Newberry, S.C. 12490
1310 | w KDL Clarksdale, Miss, 1600
970 | wKDN Camden, N.J. 800
920 | WKDX Hamlst, N.C. 1400
1320 | wKEE Huntington, W, Va, 800
800 | wKEI Kewanes, (I, 1450
980 | WKEN Dover, Del. 1600
1280 | WKEU Grifin, Ga. 1450
960 | WKEY Covington, Va, 1340
1230 | WKFD Wickford, R.I. 1370
1230 | w KGN Knoxville, Tenn, 1340
1350 | W KH M Jackson, Mieh, 970
1500 | wKIC Hazard, Ky. 1390
1260 | wKID Urbana, §lI. 1580
1480 ( WKIG Glenville, Ga. 1580
1150 [ WKIK Leonardtown, Md. 1870
1490 | WK IN Kingsport, Tenn, 1320
1470 | wKIP 1450
390 | wKIS 740
960 | WKIX 850
910 wKiZ 1500
1300 | wiJB 710
630 | WKIG 1380
620 | WKKD 1580
1470 | W KKO Cocoa, Fla. 860
1230 | w KKS Vanceburg, Ky, 15720
990 | WKLA Ludington, Mfcn. 1450
1240 | WKLC St. Albans, W.Va. 1300
1150 | wKLE Washington, Ga. 1370
1450 | W KLF Clanton, Ala. 880
1570 | wKLJ Sparta, Wis 990
1400 | wKLK Cloquet, Minn. 1230
1480 | wKLM Wilmington, N.C. 980
400 | wKLO Louilsvills, Ky. 1080
740 WKLV Blackstone, Va, 1440
1550 |WKLX Paris, Ky, 1440
1240 | WKLY Hartwell, Ga. 980
900/ WKLZ Kalamazoo, Mich, 1470
1270 | w KX MC Roaring Sprgs., Pa. 1370
160| WKMF Flint, Mich, 1470
1440 | W KMH Dearborn, Mich, 1310
1490 | WKM| Kalamazoo, Mlch, 1360
1400 | wKM K Blountstown, Fla. 13720
1400 | WKMT Kings Mtn., N.C. 1220
1310 | WKNE Keens, N.H 1290
S60 | WKNX Saginaw, Mich 1210
1340 | WK NY Kingston, N.Y. 1490
1340 WKOA Hopkinsville, Ky. 1480
1240 | wKOK Sunbury, Pa. 1240
WKOP Binghamton, N.Y, 1360
W KOS Ocala, Fla. 1370
990 [ wKOV Waellston, Ohio 1330
630| wKOW Madison, Wis. 1070
730 wKOX Framingham, Mass. 1190
970| WKOY Bluefield, W,Va. 1240
240 | WKOZ Kosciusko, Miss, 1350
1230 | wKPA New Kensington, Pa. 1150
30| WKPR Kalamazoo, Mich. 1420
1570 | wKPT Kingsport, Tenn. 1400
1340 f wKRC Clncinnati, Ohio 550
1340 [ WK RG Mobile, Ala, 710
1240/ WKR K 1390
940 WKRM 1340
1260 | w K RO 1490
1230 f w KRS Waukegan, III. 1220
1450 ( w K RT Cortland, N.Y. 920
1240 | WK RW Cartersville, Ga.
340 wKRZ Oil City, Pa. 1340
1440t wKSB Milford, Del. 930
1330 | WKSC Kershaw, S.C. 1300
1330w KSK W, Jeflerson, N.C. 1600
1400/ w KSR Pulaski. Tenn. 1420
760 | wKST New Castls, Pa. 1280
1510 | w KTC Charlotte. N.C. 1310
150 wKTG Thomasville, Ga. 730
1340 w KT) Farmington, Maine 1380
1150 | wKTL Sheboygan. Wis. 950
1390 | wKTQ South Paris, Malne 1450
|gg8 WKTX Atlantle Beach, Fla. 1600
1590 N S
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C.L. Location Ke.|C.L. Location ,;OS:;RP . tl.O::f:on |§§6IS(}KA Dwull.oscuélon |K370
. i nt, Mich, al a
WU Gl e Wi S atex t°:§iu5}"k'v'a" 590 | WMSA Massena, N.Y, 1340 | WOKB Winter Garden, Fla 1600
WKUL Cullman, Ala. 1340 ynchburg, .
WLVN Nashville, Tenn 1560 | WMSJ Sylva, N.C. 1480| WOKE Charleston, S.C, 1340
WKVA Lewistown, Pa, 920 Nas! 2, n, 700 | WHMSK Morsanticid. Ky 14s0 WOKK Charleston, $.C. 1340
WKVM San Juan, P.R. 810 | WLW Cincinnati, Ohio i mw{:ur LA Trool o K aer i ,Mm I
WRWE oy arer ¥ 1600 | WEYN Ly Ymas: 1360 | WMSR Manchester, Tenn, 1320 WOKOQ Albany, N.Y. 1460
WKWK Wheeltne: wov 1900 | WLYO New Drieans, L 340 WMST Mt, Sterling, Ky, 1150| WOKS Columbus, Ga, 1340
WKWS Rotky Mount. Ve, 1390 | WLYQ Wiltiomeans: Pa 1050 | WMT Cedar Rapids, fowa  600| WDKW Brorktos, Suss 1410
BiExL Cone Mol Ve I e s 18 WMTA Central City, K 1380| WOKY Milwaukes, Wis 920
WKRY Soromitien-th a5 | WhAC M""'s'"t“;' L e 1360 | WMTC Vanclove, iy, " 730| WOKZ Alton, (1, T 570
WKXY Sarastar g™ 330 | WMAE Madiean. 1230 | WMTE Manistee, Myich 1340| WOL Washington, D.C, 1450
WKY OkanomsCita. 930 WMAG Forest Mt 860 | WMTL Leftchfield, Ky, 1580 | WOLD Marion, Va. 1330
WKYE Batomn Oy Okta. 930/ WHAS Fnrm(': Neoe [ 1450 | WMTN Moultrio, Ga. 1300 | WOLF Syracuse, N.Y, 1490
WKYR Riducth, Xy, B A e“‘l?' T 1300 | WwMTN Morristown, Tenn, 1300| WOLS Florence, Ala 1230
BETE ot isoue, pims 230 | WAL Washingto egn. 630 | WMTR Morristown, N.J. - 1250/ WOM1 Owenshoro, Ky §490
S e e L WA Mot - WMTS Murfreesboro, Tenn. 860| WOMP. Beliaire, Ohlo " 1290
WKYW Louisville, Ky. 900 | WMAM Marinette, Wis, iang TSt eo e, seof o Bellairs, ¢ - 129
WLAG oot Mich, 9| WHAP Monrea'dy gne 1060 amuu Greenville S.C. 1260 WONA Winona, Miss. 1570
WEAD Danbans” Conn- 1500 | WMAQ Chienes Ni?' 670 | WMVA Martinsvitle Vs 1450 WOND Pleasantville, N.J. 1400
WLAP Caoitorie Fenn 1450 WHAS g::f::s'elé Mass. 1450 WMVE Millvilie, N.J.  1440| WONE Dayton. Ohis 380
WEAR o 6 i) waaT i bt ) wive mlieals e, il WORE BRI,
WLAM ot nﬁ!ﬂ}m 1470 vvm“( géﬁi".."n?.“nﬂ“’ii.”“ " '970| WMYB Myrtle Beach S.C. 1450| WOOD Grand népms Mich, 1300
w J , . 3
WLAN Lancaster, Pa, 1390 | WMAZ Macon, Ga: 30| whYN Mayodan, N.C. 1420| WOOF Dothan. Ala. " 360
WLAP Lexington, Ky, 630 [{WMBAL Ambridge.Fa. 1400 | WNAB Bridgesort, Goan.  1450| W00 Deland, Fla, 310
WEAR Athens 5%, 1900 | WHBD Peorm: Mil“' 1470 | WNAC Boston, Mase 680| WOOW Greenville, N.C. 1340
WEAS Jacksomvitior 0| WMBE Richmend "y 1380 | WNAD Norman, Okl 640 WOPA Oak Park, I, 1490
th]S_ ‘J:acksonvléle(.: sy |§;g \v\vlhmlga ?«;;:’m“&o & 1450 wnAE wzrrT:n"' Pa &2 1310 | WOP1 Bristol, Tenn, 1490
WLAD Caurelr Mive 0 W M New York, N.Y. 710
WEAV Goanel* b i AR Chlcagn,dlll ty, N.C. '7:3 wmﬁa ﬁ‘;es'l‘:d‘l’ﬂ M]!:'sm :;gg agRA Mayaauel. P.R. 760
WEAW Tmronmapids, Mich. 1380 | WMBN Wie ' CIhy' la. " 1490 | WNAK Nanticoks, Pa. 730 | WORC Worcester, Mass, 1310
WLAW Lawrenceville, Ga. 1360 | WMBM Mnamkn thl hFa Ef R N:en.nh ,w"_ o [ aRG Hometir: Waw, 1
wtéx ’(?uISCIe isl'lmﬂlé S llggg wmgg K:{sousrrfy'N ch 1340 (| WNAR Norristown, Pa 1110| WORG Orangeburg, S.C. :ggg
arroliton, Ga.’ 0 fiss. 450 WORK York, Pa,
WLBB Carroliton, Ga. 1100 | WMBR Jacksonviile, Fia. 1460 | WNAT Natchez, Miss, . 1 anlnn. - £
WEHG Laed: 180 [ whes Unln':lllovtn, e 738 w#ﬁe ;h\‘::n A‘\)“)san);\,liss. ::;00 wgglﬁl Savannah. Tenn, 1010
WibG Fousburs. Fla. T WNEA York NCY 570 | WNAX Yankion, 5.Dak 570 WORT New Smyrna Beach,
NIEE R T 800 | whicn Church Hill, Tenn, 1260 | WNBE New York Nve 660 Florida 1550
WEB! Doapors il "o WMCS Columbia, Tenn, " 1280 WNBF Binghamton, N.Y 1290 | WORX Madison, ind. 1220
Wio) Doouwm Serinds. Le. 1220} E kG B u':;‘ N yenn. 600 WNBH No\llrI Bedford, Mass, 1340 WOSC Fulton, N.Y, 1300
utg:( BDO'II(inlg Glrﬁen, Ky: :;1;8 W%Rw ON":;vaan'-uN'lli 600 | WNBP Newburyport " Mass. 1470 WOSH gsrkosbh. w(;sm I:goo
ovens | N g A ; ) olumbus, o
WLBN Lebanon, iy "1 (D301 WMDD Fajardor F.R ™ 1480 | whBy ieray. Ky, 1230| WOTH Corry. bo. 370
e R g anor, | 4 D gN I\|a'jdalr nd' Mich 1490 | WNBZ Saranac Lake, N.Y. 1240/ WOTT Watertown, N.Y. 1410
SEE ol A 270 Wh I an"._ ;"I. 920 | WNCA Siler City, N.C. 1570 WOTW Nashua, N.H. 900
ez Banger. NN 20| WMER Chasc oy, Ve oag| WHEA Siter City, N.G. 950/ WOUB Athens, Ohio 1340
wem SL“'"SV:"" &% 1380 WMEN Tallanaser Fia 133 WNCE N Charteston 5.C. 910 WOVE wWelch.'W.Va. 1340
ancaster, .U, . - - 4 W mEiay ebr.
SO mmpenabury, BLC. g0 | RER Sirons Ma ] B T e L e L 40
T T 1230 | WES Mool Sita 1360 | WNDR Syracuse, N.Y. 1260| WOWI New Albany, Ind. 1570
WEEX TaGromoloes La- 200 | WMED Witmingtos, N-C. 830 | WNDD South Ben- Tnd,  1490| WOWL Elerence Ao 1240
WLEY StChuarburs: 1350 | WHLEQ Wibming, Minno. 1330 | WNEB Worcester, Mass| 1230 WOWO Ft. Wayne. ind, 1190
Ly Stlneremsbuy, Flay 1380 wRiFJ Dayt n"nn'Bealch'Fla 1450 | WNEG Taccoa, Ga. 630 WOWW Naugatuck, Conn, 860
WEDE fptlantle City, N.J. 1490 | WMER Mo Point .G 1230 | WNER Liccoa Ba. 1250 WOWY Clowiston, Fla. 500d
D nrksonyilloy 1t 1150 | WHMET Torrs Hauts, 1nd. 1300 | WNES EomerCigky.  1030| WOXF Gupangion &1 1340
O ralyamith, Wie et WMGA MovitriaGa. 1400 | WNEW New vork. N.Y.  1130| WOZK Qzark. Ala, %00
e oY i NEX Macon, Ga, 1400 ce, P.AR.
RS palandsky. “Ohlo 1430 | WHGS Bowiing Sreenonio 730| WNGA Nesnoitie g, 1600 WPAC Patchdgue, f.Y, 1580
v e ' ; NGO Mayfield, Ky, 1320 aducab, 'Ky,
thoM ;mnorl;mﬁ, Lty :f;g m:gy xne:t(:;?rlnl:;-ypkla Iggg wNag Ne\: Naun.YCnnn. ‘3;3 \x;:f é\;nlmt':or sM(!ch. I?%
b s ity J b Ye 12 arleston, .C.
G Sy i o ieneavilla; Via, a8 wm:g .ﬁi'“".‘"r‘i"" el .‘?23 "viﬁ'.f( g':::ik;:.'?’?‘l‘i. N 1230 | WPAM Pottsville, Pa. 1450
WLET Toccoa, Ga. laza R Middléshors, Ky 560 | WNIL Niles, Mich. 1200 | WPAP. Fernandina Beach, 2
IR 3 monton, N.J.
WAL EWLE i A, Bdichs 1330 wlr\‘“L R:ll;;ausk‘oep mls'Mlnn II%?)OO wm: n:\rvnark lNJ ! 1430 | WPAQ Mount Ajry, N.C. 740
WEER Dt Se, 1330 | WNIQ iren Mountain, Mich 1450 | WNKY Neon, iy 1480 | WPAR Parkersburg, W.Va. 1450
T o Fallse NV 230 e haae N 1240 | WNLC New London, Conn. 1510 WPAT Paterson. N-J. 930
WLis Nay virk LY, 1590 | WMIX Mt Vernon. Hil 940 | WNLK Norwalk, Conn. 1350 | WPAX Thomasville, Ga, 1240
BoIL e igstnn, 1330 | WL Cordele, Ga 1490 | WNMP Evanston, ill. 1590 WPAY Portsmouth, Ohio 1400
Loty Tern: 10 | WMLE Pineeitie, Ky 1230 | WNNC Newton, N.C. 1230| WPAZ Pottstown, Pa, 1370
LT BT e 70| WMLO Beverly, Mass: 1570 | WNNJ Newtan, N.J. 1360| WPBC Minneapoils, Minn, 980
) S s WS 1950 | WMLS Sylacatga, Ala 1290 | WNNT Warsaw, Va, 690 WPCC Clinton, S.C. 400
e bileAle, ool WMLT Dyblcian a‘G'a ’ 1330 | WNOE New Orleans, La. 1060 | WPCF Panama City, Fla 1430
WIS Q8 Sayrook, Comn. 4020 | WMMB Melbourne Fla, 1240 | WNOG Naples, Fla. 1270 | WPGO Mt. Vernon, Ind 1590
Y i ngston.) Tenn; 920 | WMMH Marshall N.C. 1460 | WNOK Columbia, S.C. 1230 | WPDM Potsdam, N.Y. 1470
et ot Bl 1370 | WHIMM Woestort, Conn. 1260 | WNOO Ghattanoosa, Tenn, 1260 wpDQ Jacksonville, Fia. 600
R Pren Rlvers, Mich. 1210 | WMMN Fairmont, W.va, 920 | WNOP Newport, K. 740 WPDR Portage, Wis, 1350
RNl ghovidances Rais 290 | WMMS Bath. Maine 730| WNOR Norfolk,’ Va, 1230 | WPDX Clarksburg, W.Va, 750
WLLE Raleign, N.C. o WMMW h‘;oriden Conn, 1470 | WNOS High Point, N.C. 1590 WPEG Winston-Salem, N.C. 1550
L, LowaIlL ey 1320 | WAINA Gretna Ve 730 | WNOW York, Pa. 1250| WPEH Louisvills, Ga. 1420
WLLY Wilson, N.C, 1350 WMNB N'(; Adams, Mass $230 | WNOX Knoxville, Tenn, 990 | WPEL Montrose, Pa. 1250
WLMJ Jackson, Ohio 1250 | WHNG Morganton, NG 1430 | WNPS New Orleans, La. 1450 wPEN Philadeishia. Pa, 950
WLNA Peckkitl, N.Y. toao | WMNE Menomonte, Wis, 1360 | WNPT Tuscalosa, Ala. 1280 | WPEQ Peoria, 111 1020
Ty e V. hoo) [T E Jhebagnis, Wi, 920 | WNPV Lansdale, Pa. 1440 | WPEP Taunton, Mass, 1570
o L A 1220 | WMNS Olean, N.Y. 1360 | WNRG Grundy, Va. 1200| WPET Greenabiro, N.C. 950
WLOA Bradodiy, Fap 1310 | WAINT Manati, PR, 1500 | WNRI Woonsocket, R.1. 1380 | WPFA Pensacola, Fla, 790
i iand e 1310 WhINZ Montezuma, Ga 1050 | WNRIC Nowark, Det. 1260 WPEB Middlotoun, Ohic 910
WLOO Muntordvillethy: 1150 || 0 ABME R a1 Gl 1490 | WNRV Narrows, 990 WPFE Eastman, Ga, 80
WLOD Pompana Beach, Fla. 880 | b O e oo Fonn, 1430 | WNQN Nighland Park, LIt 1430 | WhEE Boo Falls, Wis. 1450
W LOEpLearlile wN:G: 1320 | WMOD Moundsville, w.va, 1370 WNSL Laurel, Miss. 1260| WPGA Perry, Ga. 980
WLOF Erlnndn. F\Ila. Iggg WHOE Motiioville: W.Va. 13701 whSm Valparaiso. Nlﬁvl:lda. I340|wpce/ Bi:m’ttlmrz Nluhd‘s Md. :228
WLOG Logan, W.Va. 3 » . orida o i iy
WLOH Princaton, W.va. 1400 | B 0 B et oaes 1450 | WNTT Tazewsll, Tenn. 1250 wpHB Philipsburg, Pa. 1260
O apurte, Sind: 10| WMOK Netropolis, i1l 920 WNUE Ft. Walton Beach, Fla. 950| wpiC Sharon, Pa, 790
oD emaliscs Tenn, 1350 | WMON Montgomery, W.Va, 1340 WNUZ Tailadega, Ala. 1230 | WPID Piedmont, Ala. 1280
WEQL Minneagolis, Minn. 1330| UMOP Ocala Fla. | '900| W V4 Norton. 1350 wPIK Alexandria, Va. 730
W EONREinctaton: JHLGY MOS0l ROR aerdhead Iy 1390 | WNVL Nicholasvllls, Ky, 1250 | WhIN St Soterburs” Fla. 4o
Lo Snelien G 1390 | WMOU Berlin. N H. 1230 | WNVY Pensacola, Fla. 1230 | wp (T _Pittsburgh, Pa. 30
WLDUADulsviiTe:, (KYa 1330 | WMOV Ravenswood, W.va., 1360 WNXT Portsmoufh. Ohio 1260 | WEKE Pikevilie,” Ky. 1240
YK em S 1390 | WMOX Merldian, fiss. 1240 | WNYC New York. N.Y 830 | wpPKO Waverly, Ohis 1380
N Bl ox M 1% 1490 WMOZ Mobile, Ala, 360 | WOAL San Antonio. Tex. 1200 WpKY Princeton, Ky, 1580
O AV e, 1299 | WMPA Aberdean. Miss 1240 | WOAP Owosso, Mich, 1080 WPLA Plant City, Fla. 910
Ol s altes g 1220 | WMPC Lapeer, Mich. 1230 | WOAY Oak HHI W.Va, 860/ wpLB Greenville, Mich, 1380
WLPS Lehightan, Pa. L0 | WHMPL Hancack. Mich 920 | WOBS Jacksonville, Fla. 1360/ wpLK Rockmart, Ga. 1220
S i e L S | WMPM Smithastd, N.G 1270 | WOBT Rbinclander, Wis. 1240 wpLM piymouth, Mass, 1390
W LSBICoppar Hili, Tenn. 1400 WMPO Middleport-Pomroy. WOG Davenport, lowa 1420 wpLQ Atlanta, Ga. 590
WL Soptans S C. i520] Ghio 1390 | WOCB W. Yarmouth. Mass. 1240 | whL'Y Plymouth Wis. o0
ol e Stoney Bapnvg 1220 WMPP Chicago Helghts, (11, 1470 | WOCH North Vernon, ind. 1460 wpmME Punxsutawney, Pa, 1540
WLSE Wallace, N.C. 1400 | & NPE Nompio onts, M. 1470 | WOCK Okeechobee, Fia. ] S T ] It
WILSH Lansford, iR3, 1410 | WMPT So. Williamsport, Pa, 1450| WODY Bassett, Va, 900 | wpMP Pascagoula, Miss,  §580
WLSL Pikeville, Ky. 300 | WMRB Greonvillo, S.C." 1490 | WOHI E. Liverpooi. Ohio 1450 [ WRNE Plymouth, N.C. 470
oy odisvI e, i 1270 | WMRC Milford, Mass, " 1490 WOHO Toledo, Ohio 1470 | WpNF Brevard, N.G. 1240
S AmEscanabes Ialahy S0 | WMRE Monroe, Ga. 1450 | WOHP Bellcfontaine, Onio 1390 | WhNK DradccitiCale, 12ty
S el sul e FYa 70 WMRF Lewistown. Pa 1490 | WOHS Shelby, N.C. 730 wPOM Pompano Beach, Fia, 1470
WLTC S Tnt.C [iA) WMRI Marion, Ind. 860 | WOI Ames, lowa 640 | WPON Pontiae, Mich. 1460
WMRN Marion, Obio 1490 | WOIA Saline, Mich. 1290 wng }Piar‘l'(o;g, %lu:l':{o ::;g
184 WHITE’S RADIO LOG WMRO Aurora, Iii. 1280 | WOIC Columbia, S.C, 1320 WPOR Porttand,




C.L. Location Ke.
WPOW New York, N.Y. 1330 |
WPPA Pottsville, Pa. 1360
WPQR McKeesport, Pa. 1360
WPRA Mayaguez, P.R. 990
WPRC Lincoln, IIi, 13
WPRE Prairie Du Chien, Wis. 980|
WPRN Butler, Ala. 1220
WPRO Providence, R.1, 630 |
WPRP Ponee, P.R. 910
WPRS Paris, 111, 440
WPRT Pru(nnsburq. Ky. 960
WPRW Manassas, Va, 1460
WPRY Perry, Fla, 1400
WPTF Raleigh, N.C, 680
WPTR Albany, N,Y, 1540
WPTS Pittston, Pa, 1540
WPTW Piqua, Ohio 1570
WPTX Lexington Pk,, Md. 920
WPUP Galnesville, Fla, 1390
WPUV Pulaski, Va. 1580
WPVA Colonlal Hgml Va. 1290
WPVL Painesville, Ohio 1460
WPYB Benson, N.C. 1580
WQAM Miami, Fla, 560
WQBC Vicksburg, Miss, 1420
wQDY Calais, Maine 1230
WQIC Meridian, Miss. 1390
waix Jackunvlll: Fla, 1280
WQMN Superior, Wis, 1320
WQMR Silver Spring, Md. 1050
WQOK Greenville, S.C. 144C
WAasN Charles(on S.C. 1450
WQSR Solvay, N.Y 1320
WQTE Monroe, Mich. 560
WaQaTyY Arlington, Fla. 1220
WQUA Moline, III, 1230
WQVA Quantico, Va, 1250
WQX( Atlanta, Ga. 790
WQaXL Columbia, S.C. 1320
waXxQ Ormond Beh,, Fla. 1380
WAXR New York, N.Y. 1560
WQAXT Palm Beach, Fia. 1340
WRAA Luray, Va 1330
WRAB Arab, Ala, 1380 |
WRAC Racine, Wis, 1460
WRAD Radford, Va, 1460
WRAG Carrollton, Ala, 590
WRAJ Anna, lil. 1440
WRAK Willlamsport, Pa. 1400
WRAL Raleigh, N.C. 1240
WRAM Monmouth, Il 1330
WRAN Dover, N.J. 1510
WRAP Nortolk, va, 850
WRAW Reading. Pa. 1340
WRAY Princeton, ind, 1250
WRBB Tarpen Springs, Fla, 1470
WRBC Jackson, Miss. 300
WRBL Columbus, Ga. 1420
WRC Washington, D.C, 980
WRCD Daiton, Ga, 1430
WRCK Tuscumbia, Ala, 1410
WRCO Richland, Wis, 1450
WRCS Ahoskie, N.C. 970
WRCV Philadelphia, Pa. 1060
WROB Reedsburg, Wis, 1400
WRODD Augusta, Maine 1400
WROW Augusta, Ga. 1480
WREB Holyoke, Mass, 930
WREC Memphis, Tenn, 600
WREL Lexingten, Va. 1450
WREM Remsen, N.Y, 1480
WREN Topeka, Kans, 1250
WREO Ashhhulu Ohle 970
WREYV Reldsville, N.C. 1220
WRFB Tallahassee, Fia. 1410
WRFC Athens, Ga. 960
WRFD Worthington, Ohio 880
WRFS Alexander City, Ala. 1050
WRGA Rome, Ga. 1470
WRGM Richmond, Va. 1590
WRGR Starke, Fia. 1490
WRGS Rogersville, Tenn, 1370
WRHC hcksonwlll Fla. 1400
WRHI Rock Hill, 3 1340
WRIB Providence, RI 1220
WRIC Richlands, Va, 540
WRIG Wausau, Wis, 1400
WRIM Pahokee, Fla. 1250 |
WRIP Rossville, Ga, 980
WRIS Roancke, Va, 1410
WRIT Milwaukee, Wis. 1340
WRIV Riverhead, N.Y, 1390
WREIX Griffin, Ga. 1410
WRIZ Coral Gables, Fla, 1550
WRJC Mauston, Wis, 1270
WRIN Racine, Wis. 1400
WRIJS San German, P.R, 1090
WRIW Picayune, Mlss, 1320}
WRKB Kannapolis, N.C. 1460
WRKD Rockland, Maine 1450
WRKH Rockwood, Tenn, 580
WRKM Carthage, Tenn. 1350
WRKT Cocoa Beach, Fla, 1300
WRLA Luray, Va. 1590
WRLD Lanitt, Ala, 1490
WRMA Montgomery, Ala, 950
WRMF Tltmvllle. Fla. 1050
WRMN Elgi 1410
WRMS Beards(uwn, in. 790
WRMT Rocky Mount, N.C. 1490
WRNB New Bern, N.C. 1490
WRNE Wis. R.mlds Wis. 1220
WRNL Richmond, Vva. 910
WRNY Rome, N.Y. 1350 |
WROA Gultport, Miss, 1390
WROB west Point, Miss, 1450
WROC Rochester, N.Y. 1280
WROD Daytona Beach, Fla. 1340

C.L

w
w

Location

K Rockford, 11I,

L Fountaln City, Tenn.
M Rome, Ga.
N Ronceverte, W.Va,
$ Scottsboro, Ala.
¥V Roanoke, Vi.

W Albany. N.¥,

X Clarksdale, Miss.
Y Carmi

Z Evansville, 1ad.

B Warner Robbins,
M Poplarville, Miss,
Dallas, Tex.
R Rockford, 11,

Z Clinton, N.C.

A Saratoga Spigs.,

C State Colleges, Pa
SL Stanford, Ky.

ST Jackson, Mieh,

SW Warsaw, Ind.

TA Altoona, Pa,

TL Rantoul, 1il.
Gainesvllle, Fia,
Rumlurd. Malne
Utica

Rusullvllle. Ky,
Richmond. ¥a,
Mt, Vernon. Ky,
Rochester, N.Y,
Augusta, Ga,
Cleveland, Ga,
Selma, Ala

X0 Roxboro, N,C.

Y New Brnall. Cenn,
YT Pittsburgh, Pa,
AC Fort Knox, Ky.

AF Saraseta, "

Al Cincinnati, OMa
AJ Grove City, Pa,
AL Logansport, Ind.
AM Saginaw, Mich,
AN Allentown, Pa,
AQ Sanitobia, Miss.
A
A
SA
A
A

Ga.

JIDTVOCOOCOCOOCO0O *

UF
UM
UN
us
VA
VYK
VM
wD
WH
w)
[1]
M
T

2:2:23:2::3!3:ﬂ:a::’::”ﬂﬂﬂ”ﬂ::

R Fall River, Mass,
T nr. Salisbury, N.C.
U Wausau, Wis.

V Savannah, Ga.

Y Rochester, N.Y.
AZ Nunhnn(on W.Va.
York, Pa.

WSBB New Smyrna Beach,

WSBC Chicago, MI.
WSBS Gt. Barrington,
WSBT South Bend, iInd,

WSCM Panama City Beach,

Florida
WSCR Scranton, Pa.
WS0B Homestead, Fla.
WSDC Mocksville, N.C.
DR Sterling, )i,
EB Sebring, Fla.
EL Pontotoc, Miss,
EN Baildwinsvilte, N.Y.
ER Elkton, Md.
ET Glen Falls, N.Y.
EV Sevierville, Tenn,
FB Quitman, Ga.
FC Somerset, Wy,
FR Sanferd, Fla,
FT Thomaston, Ga,
GA Savannah, Ga.
GC Elberton, Ga.
GN Birmingham, Ala.
GO Oswego, N.Y.
GW Saginaw, Mich,
HF Sheffield, Ala.
HN Fremont, Mich,
HO New Orieans, La.
HP Shippenburg, Pa.
iB Beaufort, S.C.
IC Statesvilie, N.C.
1D Baitimore, wd.
IG Mount Jackson, Va,
Prichard, Ala.
Paintsville. Ky.
Winter Haven, Fla.
Pekin, Il
Nashvlile, Tenn.
Magee, Miss,
St. Joseph, Ml¢h,
Winston.Salem, N.C.
Mun(pelur Barre, VI,
Miami, Fla.
Colonial Vlllane.

Tennesseo

Asheville, N.C,

LB Ogdensburg. N.Y,
WSLG Clermont, Fla.
WSLI Jackson, Miss.
WSLM Salem, Ind,
WSLS Roanoke, Va.
WSM Nashville,
WSMA Smyrna, Ga.
WSMB New Orleans, La,
WSME Sanford, Maine
WSMG Greenvilie, Tenn,
WSMi Litehfield, i1,
WSMN Nashua, N.H
WSMT Sparta, Tenn.
WSNE Cummings, Ga.

wee

S

££ iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
X AXrpcox<mox

wHn enn

WSNJ nr. Bridoetsn, N.J.
WSNO Barre, Vi,
WSNT Sandersville, Ga.

WSNW Seneca Twnshp., S.C,
WSNY Schenectady, N.Y,
WSOC Chariotte, N,C,

Florida !

Mass.

Ke.|C.L. Location Ke. ! C.L. Location Ke.
1440 | WSOK Savannah, Ga. I230|WTPI Cookyille, Tenn, 1550
1490 | WSOL Tampa, Fia. I00 |WTIPR Paris, Tenn, 710
710 | WSON Henderson, Ky, 860 | WTRA Latrobe, Pa, 1480
1400 | WSOO Sit. Ste. Marie, Mich. 1230 | WTRB Ripley, Tenn, 1520
1330 | WS0Q No. Syracuse, N.Y. " 1220 WTRC Elkbari, ind. 1340
1240 | WSOR Windsor, Conn. 1480 /W TRL Bradenton, Fla, 1490
590 | WSOY Decatur, il. 1340  WTRN Tyrone, Pa. 1340
1450 | WSPA Spartanburg, S.C. 950 'WTRO Oyersbura, Tena. 1330
1460 | WSPB Saraseta, Fla. 1450 | WTRP LaGrange, Ga. 620
1400 [WSPO Toledo, Ohio 1370 | WTRR Sanford, Fla. 1400
1350 | WSPN Saratoga Sprgs., N.Y, QOOIWTRU Muskegen, Mich, 1600
1530 | WSPR Springfield. Mass, 1270 {'WTRW Two Rivers, Wis. 1590
3j0 | WSPT Stevens Pt., Wis, 1010 | WTRX Flint, Mich, 1330
1330 | WSPZ Spencer, W.Va, 1400 WTRY Troy, N.Y 980
80 | WSRA Milton, Fla, 1490 | WTSA Brattieboro, Vt 1450
1280 | WSRC Durham, N.C, 1410 | wTSB Lumberton, 1340
1390 | WSRO Marlborough, Mass, 1470 | WTSL Hanover-Lebanon,
1520 | WSRW Hillsboro, Ohio 1590 New Hampshire 1400
1510 | wS8SB Durham, N.C. 1490  WTSN Dover, N.H. 270
1480 | WSSC Sumter, S.C. 1340 | WTSV Claremont, N.H. 30
1240 | WSSO Starkville, Miss, 1230 WTTB Vero Beach, Fla, 1490
250d | WSSV Petersburg, Va. 1240 | WTTC Towanda, Pa, 1550
850 | WSTC Stamford, Conn, 1400 | WTTF Tiffin, Ohio 1600
790 [ WSTK Woodstock, Va. 1230  WTTH Port Huren, Mich, 1380
1150 | WSTL Eminence, Ky, 1600 | WTTL Madisonville, Ky, 1310
610 WSTP Salisbury, N.C. 1490 | WTTM Trenton, N.J. 920
1140 ( WSTR Sturgis. Mich, 1230 | WTTN Watertown, Wis, 1580
1460 | WSTS Massena, N.Y. 1050 | WTTR Westminster, Md. 1470
680 [ WSTU Suart, Fla. 1450 | WTTS Bloomington, Ind. 1320
1480 | WSTV Steubenville, Ohio 1340 | WTUF Moblle, Ala, 840
1380 | WSUB Grolon, Conn, 980 | WTUG Tusealoosa, Ala, 790
1570 (WSUH Oxford, Miss. 1420 | WTUP Tupelo, Miss, 490
1430 | WSUI lowa City, lowa 910 | WTUX Wilmingten, Del. 1290
840 | WSUN St, Petersburg, Fla. 620 | WTVB Coldwater, Mich. 1590
1250 | WSUX Seaford, Del. I2BO|WTVL Waterville. Maine 1490
1470 | WSUZ Palatka, Fla, 800 | WTVN Columbus, Ohio 610
t220 | WSV A Harrisonburg, Va. 550 |l WTWA Thomson, Ga. 1240
1360 | WSVL Shelbyville, Ind. 1520 {WTWB Auburndale, Fia, 1520
340 | WSV N Valdese, N.C, 1490  WTWN St. Johnsbury, Vt. 1340
1230 | WSVS Crewe, Va, 800 [WTXL W, Spgfd., Mass, 1490
1400 WSWN Belle Glade, Fia, 900 | WwTYC Rock Hill, S.C. 150
1470 WYV Pennington Gap, va, 1570 WTYM East Lonnmeada',
1550 WSWW Platteville, Wis. 1590 Mass, 1600
1480 | WSYB Rutland, Vt. 1380 | WTYN Tryon, N.C. 1550
1280 | WSYD Mt. Alry. N.C. 1300 {WTYS Marianna, Fla. 1340
550 | WSYL Sylvania, Ga. 1490 | WUFD Amherst, N.Y, 1080
630 | WSYR Syracuse, N.Y, 570 |[WULA Eufaula, Ala, 1240
1370 | WTAB Tabor City. N.C. 1370 | WUNE Baton Rouge, La. 1550
930 | WTAC Flint, Mich, 600 {(WUND Rio Piedras, P.R. 1320
750 |[WTAD Quincy, HI, DSOJWUNS Lewisburg, Pa. 10010
910 | WTAG Worcester, Mass, 580 |wWUSJ Lockport, N.Y. 1340
| WTAL Tallahassee, Fla 1270 | WUSM Havelock, N.C. 1330
1230 | WTAN Clearwater, Fla. 1340 | W UST Bethesda, Md. 1120
240 | WTAD Cambridge, Mass, 740 | WVAM Altoona, Pa. 1430
860 (WTAP Parkersburg, W.Va. 1230/ wWVAR Richwood, W.Va, 1280
960 | WTAQ LaGrange, 0. 1300 | WVCG Coral Gables, Fla. 1070
WTAR Norfolk, Va. 790 WVCH Chester, Pa. 740
1290 | wTAW Bryan, Tex, 1150 | wVEC Mampton, Va. 1490
1320 |{WTAX Seringfield, L. 1240 | wVGT Mt. Dora, Fla. 1580
1430 | WTAY Robinsen, I, 1570 WV M Vicksburg, Miss. 1490
|560'WTBC Tuscaloosa, Ala, 1230 | WVIP Mt Kisco. N.Y. 1310
I200|WTBF Troy. Ala, 870 wVJP Caguas, P.R. 1o
1340 | WTBO Cumberiand, Md, 1450 | WVJS Dwensboro, Ky. 1420
1440 | WTCB Flomaton, Ala. 990 | WV KO Columbus, Ohio 1580
1050 | WTCH Shawano, Wis. 960 WVLD Valdosta, Ga. 1450
1550 |'WTCJ Tell City, Ind. 1230 | wVLK Lexington, Ky, 590
1410 /'WTCM Traverse City, Mich. 1400 wyLN Olney . 740
930 |WTCN Minneapolis, Minn. 1280 wvMC Carmel, i, 1360
1490 | WTCO Campbelisville, Ky. l450 wWVYMI Blloxl Miss. 570
1240 (WTCR Ashland, Ky. 1420 | wyNA Tuscumhll. Ala, 1590
1360 | WTCS Fairmont, W.Va, 1490 | WwVNJ Newark, 620
1220 [WTCW Whitesburg, Ky. 920 | WVOE Chndhurn N C. 1590
1400 | WTGA Thomaston, Ga. 1590 | wVOM MHazelhurst, Ga, 920
1400 |{WTEL Philadelphia, Pa. 860 | wvOK B|rm|n9h:|m Ala, 690
610 {(WTGR Charleston, W.Va 1490  wvOL Berry Hill, Tenn, 1470
1440 ' WTHG Jackson, Ala. 1290 | WVOM tuka, Miss. 1270
790 |[WTH| Terre Haute, Ind, 1480 | wVOP Vidalla, Ga. 970
1290 | WTHM Lapeer, Mich. 1530 | wvQS Liberty, N.Y, 1240
1550 | WTHR Panama City, Fla. 1480 wvQT wilson, N.C. 1420
1230 |WTHT Hazleton, Pa, 1300 wvOX New R“hellt N.Y, 1460
1480 | WTIC Hartford, Conn. 1080 | wVPQ Stroudsburg. Pa. 840
1490 | WTID Newport News, Va. 1270 | wVSC Somerset, Pa. 990
1400 |WTIF Tiften, Ga, 1340 | wVYVW Grafton, W.Va, 1260
1010 | WTiG Massitlon, Ohie 900| wwWBC Bay City, Mich. 1250
790 WTiK Durham, N.C, 1310 | wwBD Bambery, §.C. 790
1270 | WTIL Mayaguez, P.R. 1300 | wWBZ Vinetaad, N.J. 1360
1490 | WTIM Taylorvilte, ill. 1410 | wWCA Gary, Ind. 1220
1490 | WTIP Charieston, W,Va, 1240 | wWCC Bremen, Ga. 1440
1140 /'WTIX New Orleans, La. 690 | wwCH Clarion, Pa. 1300
930‘WT]N East Point, Ga. 1260 | wWCO Waterbury, Conn, 1240
1280 | wTJS Jackson, Tenn, 1390 | wwWODC Washington, D.C. 1260
1400 | WTKM Hartford, Wis, 540 | WWGP Sanford, N.C. 1050
600 | WTKQ ithaca, N. 1470 | wWGS Tifton, Ga. 1430
1240 | WTKY Tomnlunsvulle. Ky. 1370 wwHG Hornell. N.Y, 1320
1450 {WTLB Utlea, N.Y 1310 wWWHY Huntington, W.va, 1470
WTLK Taylorsvilie, N.C. 1570 | wwiL Ft. Lauderdale, Fla. 1580
1580 |lWTLO Somerset, Ky. 1480 | WW N Baltimore, Md. 1400
1230  WTLS Tallasee, Ala. 1300 ' wwiS Black River Falll.
1400 | WTMA Charleston, S.C. 1250 | Wis. 1260
1340 | WTMB Tomah, Wlis. 1390 (WWIT Canton, N,C. 970
930 |IWTMC Ocala. Fla, 1290 | wwI(Z Lorasin, Ohio 1380
1220 |WTMJ Milwaukee, Wis, 620 | WW ) Detroit, Mich, 950
610 | WTMP Tampa, Fla. 1150 | wwlB Brooksvitle, Fla, 1450
650 | WTMT Louisville, Ky, 620 | WWHKY Winchester, Ky, 1380
1550 | WTNC Thomasville, N.C. 790 | WWL New Orleans, La. 870
1350 | WTND Orangeburg, S.C. 920 | WWML Portage, Wis, 1470
l220 WTNS Coshocton, Ohio 1560 | wWNC Asheville, N.C. 570
1450 | WTNT Tallahasses, Fla, 1450  WWNH Rochester, N.H, 930
1540 | wT0B Winston.Salem, N.C. 1380 | WWNR Beckley, W.Va. 620
1590 |\ WTOC Savannah, Ga. 1290 | wW NS Stalesboro. Ga. 1240
1050 | WTOD Toledo, Ohio 1560 | WWNY Watertown, N.Y, 790
1410 |\ WTOE Spruce Pine, N.C. 1470 | wWOD Lynchburg. Va. 1390
1240 |\ WTO0J Tomah, Wis. 1460 | WwWOK Charlotte, N.C. 1480
1450 (WTOL Toledo, Ohlo 1230 [ WWOL Buffalo. N 1120
1490 |WTON Staunton, Va. 1240 | WWOM New Orteans, La. 600
1150 | WTOP Washinaton. D.C. 1500 WWON Woonsocket, 1250
1240 WTOR Torrington, Cenn. G e e e e
930 | WTOT Marianna, Fia, 980 /' WHITE'S RADIO LOG 189



C.L. Location Ke. |C.L. Location Ke.|C.L. Location Ke. | C.L. Location Ke.
WWOW Conneaut, Ohio 1360 | WWYO Pinevills, W.Va. 870 | WYAM Baessemer, Ala, 1450 | WYSH Clinton, Tenn. 1380
WWPA Williamsport, Pa. 1340 | WXAL Demopolis, Ala. 1400 [ WYCL York, S.C. I580|WYSI Ypsilanti, Mich. 1480
WWPF Palatka, Fla. 1260 | WXGI Richmond, Va, 950 | WYDE Birmingham, Ala. 850 | WYSL Buftale, N.Y, 400
WWRJ W. Warwick, R.I. 1450 | WXIG Windemere, Fla. 1480 | WYGO Corbin, Ky, 1330 WYSR Franklin, Va, 1250
WWRJ White River Junc., Vt, 910 | WXL) Dublin, Ga. 1230 | WYHE Bristoi, Tenn. 1550  WYTH Madison, Ga. 1250
WWRL Woodside, N.Y, 1600 | WXLL Big Del 980 | WYLD New Orleans, La, 940 | WYT! Rocky Mount, Va, 1570
WWRO Caro, Mich, 1360 | WXLW Indianapolis, 950 | WYMB Manning, S.C. 1410 | WYVE Wytheville, Va. 1280
WWSC Glens Falls, N.Y, 1450 | WXMT Merrill, Wis, 730 | WYND Sarasota, Fla, 1280 | WYZE Atlanta. Ga. 1480
WWSR St. Albans, Vt. 1420 | WXOK Baton Rouge, La, (260 | WYNG Warwick-East WZEP DeFuniak Sprgs., Fla, 1460
WWST Wooster, Ohio 860 | WXRF Guayama, P.R, 1590 Greenwich, R.1. 1590 | WZKY Albemarle, N.C. 1580
WWSW Pittsburgh, Pa. 970 WXTN Lexington, Miss, 1150 | WYNK Baton Rouge, La. 1380  WZOB Ft. Payne, Ala. 1250
WWVA Wheeling, W.Va. 1170 | WXTR Pawtucket, R.I. 550 | WYNN Florence, S.C. 540iszE Princeton, 111, 1490
WWWB Jasper, Ala, 1360 | WXVA Charleston, W, Va, 1550 | WYNR Chicago, |II, 1390 | WZOK Jacksonville, Fla. 1820
WWWF Fayette, Ala. 990 | WXVW Jeflorsonville, Ind, 1450 | WY Tampa, Fla, 1550 | wZ00 Spartanburg, 8.C. 400
WWWR Russellville, Ala. 920 WX XX Hattiesburg, Miss. 1310 WYPR Danville, Va. 870  WZRH Zephyr Hills, Fla. 1400
WWWW Rio Piedras. P.R, 1520 WXYJ Jamestown, N.Y, 1340 | WYRE Pittsburgh, Pa, 1080 | WZRO Jacksonville Beach,
WWXL Manchester, Ky, 1450 | WXYZ Detroit, Mich, 1270 | WYRN Louvisburg, N.C. uaoi Florida 1010
WWYN Erie, Pa, 1260 | WYAL Scotland Neck, N.C. 1280 | WYSE Lakeland, Fia, 1830 WZYX Cowan, Tenn. 1440
. .
Canadian AM Stations By Call Letters
C.L Location Ke.|C.L. Location Ke.)C.L. Location Ke. | C.L. Location Ke.
CBA Sackville, N,B, 1070 | CFRB Toronto, Ont, 1010 | CJC3 Woodstock, N.B. 920 | CKGB Timmins, Ont, 680
CBAF Moncton, N.B., 1300 | CFRC Kingston, Ont. 1490 | CJCS Stratford, Ont, 1240 | CKGM Montreal, Que, 980
CBE Windsor, Ont. 1550 | CFRG Gravelbourg, Sask. 710 | CJDC Dawson Creek, B.C. 560 | CKGR Galt, Ont, 1io
CBF Montreai, Que. 690 | CFRN Edmonton, Alta, 1260 ( CJEM Edmundston, N.B. 570 | CKJL 8t. Jerome, Que. 00
CBG Gander,Nfid. 1450 | CFRS Simeoe, Ont. 1560 [ CJET Smiths Falls, Ont. 630 | CKKW Kitehener, Ont. 1320
CBH Halifax, N.S. 790 CFRY Portage la Prairie, CJFP Riviere du Loup, Que, 1400( CKLB Oshawa, Ont. 1350
CBI Sydney, N.S. 1140 an. 920 | CJF X Antigonish, N.S, 80 | CKLC Kingston, Ont. 380
CBJ Chicoutimi, Que, 1580 CFSL Weyburn, Sask. 1840 | CJGX Yorkton, Sask. 940 | CKLD Thetford Mines, Que. 1230
CBK _Regina, Sask, 540| CFTK Terrace, B.C. 1140 CJIB Vernon, B.C. 940 | CKLG N. Vancouver, B.C. 30
CBL Toronts, Ont. 740 | CFUN Vaneouver, B.C. 1419 | CJIC Sault Ste. Marie, Ont, 1050 CKLM Montreal, Que, 1570
CBM Montreal, Que. 940 | CFWH Whitehorse, Yukon T, S CJIJC Langley Prairie, B.C. 50 | CKLN Nelson, B.C. 1390
CBN St. John's, Nfid. 640 | CFYK Yellowknife, NNW.T, 1840 | CJKL Kirkiand Lake, Ont. 560 | CKLS LaSarre, Que, 1240
CBO Ottawa, Ont. 8101 CFYT Dawson, Yukon T. 1230 | CJLM Joliette, Que. 1850 | CKLW Windsor, Ont. 800
CBT Grand Falls, Nfld. 990 CHAB Moose Jaw, Sask, 800 | CJLR Quebee, Que. 1060 | CKLY Lindsay, Ont. 910
CBU Vaneouver, B.C. 690| CHAD Amos, Que. 1340 [ CJLS Yarmouth, N. S. 1340 | CKML Mont Laurier, Que. 610
CBYV Quebec, Que. 880 [ CHAT Medicine Hat, Alta. 1270 [ CJLX Ft. williams, Ont. 800| CKMP Midland, Ont, 1230
CBW Winnipeg, Man. 990{ CHCM, Marystown Nfld. 560 | CIME Regina, Sask, 1300 | CKMR Newcastle, N.B, 790
CBX Edmonton, Alta. 1010| CHEC Lethbridge, Alta. 1090 | CJMS Montreal, Que. 1280 | CKNB Campbeliton, N.B, 950
CBXA Edmonton, Alta 740| CHED Edmonton, Alta. 630 ( CJMT Chicoutimi, Que. 1420/ CKNL Ft, St. John, B.C. 970
CBY Corner Brook, Nfld 990| CHEF Granby, Que. 1450 | CJNB N. Battieford, Sask. 1460 | CKNW New Westminster,
CFAB Windsor, N,S. 1450 | CHEX Peterborough, Ont. 980 ) CJNR Blind River, Ont, 730 British Columbia 980
CFAC Calgary, Alta, 960| CHFA Edmonton, Alta, 680 | CJOB Winnipeg, Man, 680 CKNX Wingham, Ont, 20
CFAM Altona, Man. 1290| CHFC Churchill, Man, 1230 | CJOC Lethbridge, Aita. 1220 | CKOC Hamilton, Ont. 1150
CFAR Flin Fion, Man, 590| CHF I Toronto, Ont. 1540 | CJON St. John's, Nfid. 930 | CKOK Penticton, B.C. 800
CFAX Victoria, B.C. 870 | CHGB 8t. Anne de la CJOR Vancouver, B.C. 600 | CKOM Saskatoon, Sask, 1250
CFBC Saint John, N.B. 930 Poeatiere, Que. 1350 CJOY Guelph, Ont. 1460 | CKOT Tilisonburg, Ont. 1510
CFBM Brochet, Man. 1450 CHIC Brampton, Ont. 1090 | CJQC Quebee, Que. 1340 | CKOV Kelowna, B.C. 630
CFBR Sudbury, Ont, 550 CHIQ Hamiiton, Ont, 1280 CJRH Richmond Hill, Ont. 1310 CKOX Woodstoek, Ont, 1340
CFCB Corner Book, Nfid. 570| CHLN Thres Rivers, Que, 550 | CJRL Kenora, Ont. 1220 CKOY Ottawa, Ont. 1340
CFCF Montreal, Que. 600| CHLO 8t. Thomas, Ont. 680 | CJRW Summerside, P.E.I. 1240 | CKPC Brantford, Ont. 1380
CFCH North Bay, Ont. 600 ( CHLP Montreal, Que, 1410 | CJSO Sorel, Que. 1320 CKPG Prince George, B.C. 550
CFCL Timmins, Ont. 620 | CHLT Sherbrooke, Que. 630| CJSP LuminTton. Ont, 710| CKPR Fort William, Ont. 80
CFCN Calgary, Alta. 1060 | CHML Hamilton, Ont. 800 | CJSS Cornwall, Ont. 1220 | CKPT Peterborough, Ont. 1420
CFCO Chatham, Ont. 630( CHNC New Carlisle, Que. 610| CJVI Vietoria, B.C. 900 | CKRB Ville 8t. Georges, Que. 1460
CFCP Courtenay, B.C, 1440 | CHNO Sudbury, Ont. 800 | CKA Que. 730 | CKRC Winnipeg, Man. 630
CFCW Camrose, Alta, 1230| CHNS Halifax, N.S, 860 | CKAR Huntsville, Ont. 590 | CKRD Red Deer, Alta, 850
CFCY Charlottetown, P.E.I, 630| CHOK Sarnia, Ont. 1070 | CKAR-1 Parry Sound, Ont. 1340 | CKRM Regina, Sask. 980
CFDA Victoriaville, Que. 1380| CHOV Pembroke, Ont. 1350 | CKBB Barrie, Ont. 950 | CKRN Rouyn, Que. 1400
CFGB Goose Bay. Nfld. 40 | CHOW Welland, Ontario 1470 | CKBI Prinee Albert, Sask. 900 [ CKRS Jonquiere, Que. 590
CFGM Richmond Hill, Ont. 1310| CHQM Vancouver, BC. 1820 | CKBL Matane, Que. 2 CKSA Lloydminster, Alta, 1150
CFGP Grande Prairie, Alta. 1050| CHRC Quebee, Que, 800 ( CKBM Montm-?ny. Que. 1490 | CKSB St. Boniface, Man. 1050
CFGR Gravelbourg, Sask. 1230 | CHRD Drummondville, Que. 1340 | CKBS St. Hyacinthe, Que., 1240 | CKSL London, Ont. 290
CFGT St.Joseph d’Alma, Que. 1270 | CHRL Roberval, Que. 910 | CKBW Bridgewater, N.S. 1000 | CKSM Shawinigan, Quebee 1220
CFJC Kamloops, B,C. 910| CHRS St. Jean, Que, 1080 | CKCH Hull, Que, 970 | CKSO sudbulz. Ont, 790
CFJR Brockville, Ont. 1450 (CHSJ Saint John, N.B, 1150 | CKCK Regina, Sask. 620 | CKSW Swift Current, Sask, 1400
CF KL Schefferville, Que, 1230 | CHUB Nanaimo, B.C. 1570 | CKCL Truro, N.S. 600 | CKTB St. Catharines, Ont. 610
CFLM LaTuque, Que. 240 | CHUC Port Hope, Ont, 1500] CKCN Seven lles, Que. 560 | CKTR Three Rivers, Que. 1150
CFML Cornwali, Ont, 1110 CHUM Toronto, Ont. 1050 | CKCQ Quesnel, B.C. 570 | CKTS Sherbrooke, Que, 900
CFNB Fredericton, N.B, CHVC Niagara Falls, Ont. 1600 [ CKCQ-1 Williams Lake, B.C. 1240 | CKUA Edmonton, Alta, 580
CFNS Saskatoon. Sask. §170{ CHWK Chilliwack, B.C. 1270 | CKCR Kitehener, Ont, 1490 | CKVD Val d'Or, Que. 1230
CFNW Norman Wolls, CHWO Oakville, Ont, 1250 | CKCV Quebee, Que, 280 | CKVL Verdun, Que. 850
Northwest Territory (240 |CJAD Montreal, Que. 800 | CKCW Moncton, N.B. 1220| CKVM Ville Marie, Que, 710
CFOB Fort Frances, Ont. 8001 CJAF Cabano, Que. 1340 | CKCY Sauit Ste, Marle, Ont. 920| CKWS Kingston, Ont. 960
CFOR Orillia, Ont, 1570| CJAT Trail, B.C. 610 | CKDA Victoria, B.C. 1220 CKWX Vancouver, B,C. 1130
CFOS Owen Sound, Ont. 80 CJAV Port Albernl, B.C, 1240] CKDH Amherst, N.S. 1400 CKX Branden, Man, 1150
CFOX Poirte Claire, Que. 1470| CJBC Toronto, Ont. 860 | CKDM Dauphin, Man, 780 | CKXL Calgary, Alta, 1140
CFPA Pori Arthur, Ont, 12301 €JBQ Bellevilie, Ont, 800| CKEC New Glasgow, N.S,  1320| CKY Winnipeg, Man, 580
CFPL London, Ont, 980| CJBR Rimouskl, Que. 900 | CKEK Cranbrook, B.C. 570| CKYL Peaee River, Alta, 630
CFPR Prince Rupert, B.C. 1240( CJCA Edmonton, Alta, 930 [CKEN Kentvilie, N.S. 1350 | VQAR St. John's, Nfid. 1230
CFQC Saskatoon, Sask, 600| CJCB Sydney, N.S. 1270 [ CKEY Toronto, Ont. 580 | VOCM St. John's, Nfid. 590
CFRA Ottawa, Ont. 5601 CJCH Halifax, N.S. 920 | CKFH Toronto, Ont. 1430 | VOWR St. John's, Nfid. 800
3 .
Mexican and Cuban AM Stations
Mexican stations audible in the Southwest; the more powerful Cuban stations
Location C.L. Ke. W.P.|Llocation C.L. Kec. W.P.|Location C.L. Ke. W.P.|Location C.L. Ke. W.P.
A Monciova XEMF 1260 250 XEPH 590 5000
Mexico CHIHUAHUA Piedras Neoras XEMJ 820 1000 XEQK 1350 1000
Ghibuahoa —  EEY '330  1d00 | sani XeBx 810 3000 XERe ‘730 1000
XEBU 620 1000 | Sabinas
BAJA CALIFORNIA XEBW 1280 1000 | Saltillo XESJ 1250 500 XERG 690 250
Cuervos EDY 1460 1000 XEF) 000 XESG 1510 1000 XERCN 1110 50000
El Saugal XEDX 1010 500 XERA 1490 250 | Torreon XEBP 1310 5000 XERH 1 50000
Ensenada XEPF 1400 250 | Civdad Camargo Villa Acuna XEDH 1340 250 XERPM 10000
XEXK 920 250 E 580 1000 XERF 1570 250000 XESM 1470 10000
Mexicall XED 1050 5000] Ciudad Delicias XEUN 860 5000
XEAA 1340 250 XEBN 1240 250 DISTRITO FEDERAL DURANGO
XEAO 910 250 XEIK 1340 250 | moxieo ity _ XEB 1220 100000
XECL 990 5000 Ciudad Juarez XEF 1420 2 XEDF 970 10000 | Durango XEDU 860 1000
XEGE 1150 1000 XEJ 970 5000 XEL 1260 5000
Tijuana XEC 1310 250 XEP 1300 500 XEN 690 20000 NUEVO LEON
XETRA 690 0 VE B il XEQ 940 150000 | Linares XER 1260 _ 250
XEAU 1470 5000 XELO 800 15000 XEW 900 250000 | Monterrey XEG 1050 150000
XEAZ 1270 500 XEWG 1490 250 XEX 730 500000 XENL 860 5000
XEBG 1550 1000 XEYC 1460 1000 XEFR 1530 XEH 1420 1000
XEGM 850  2500| Hidalgo XEJS 1150 500 XEJP 1150 10000 XET 990 5000
Ol o0 Ry 000 [RCJCAs 3S1C rand s HNNE a XELA 830 10000 XEAR 570 1000
e HOLA ot 18 Xar e u
COAHUILA XENK 620 5000 XEMR 1370 500
186 WHITE’S RADIO LOG | Ciudad Acuna XEKD 1010 (000 XEOQY 1000 00 XEOK 820 500




P.
C.L. Ke. W.P. |Location C.L. Kec. W.P.
Location C.L. Kc. W.P.|Location C.L. Ke. W.P. jLocation s oo e | ocat o 0 O 1
CEMSHTA000E250 MSS 800 1000 | Pinar del Rio CMAB 740 5000
SAN I.UIS POTOSI &EETQ 13‘4'(‘)) 255(‘)) gMJV 900 1000 g::u g}g :ggg
San Luls Potosh - wa s40 150000 " P XEBK 1340 100 Consulacion Doj 'Sur. 880 1000 GMAQ 820 1000
XEFE 750 foon | Eruees " “CuAi 10 100 | Staus La Grande, ia 1280 1000
1
SoNoRA xewh oo 30| N U B0 S| sue cuns CHEL 'HE 1ol
Agua Prieta XEAQ 1490 250 XEXO 1370 50000 CMCY 550 15000 AR G8 EH
XEFH 1310 1000 XEGR 1380 1000 CMa &30 25000 G O e
Cananea XEFQ 980 500 Rey XERI 810 500 CHCYaoo gt CMHW 810 1000
Ciudad Dbregon XERT 8§ 5000 MCD 760 10000 CMHD 18310 1000
XEDX 1430 1000| pig grave  XEFD 1170 1000 o 90 10000 CMHM 1130 1000
wenaite - XESH RSB SRR N IS HA ISR g 18 18
e BL 860 15000 HT 99
))(‘:E?‘ua 123 50233 Valle Hermesa XEVI 1450 1000 %ucr 210 10000 | santingo L B .'383
Magdalena  XED) 1450 100 Cub CMBE 950 5000 cMKc 770 looo
D ig};? :g?g ;888 uba EM%Q 1010 5000 g:KL 800 2000
Setus XECB 1450  250(camaguey  CMJB 830 1000 EMeX 1060 10000 CMKW 1000 2000
Senta Ana  XEAB (400 250 EMIN 950 1000 GMaa 1330 'To00 CMICRRLOIO o0,
GMIE 880 1000 Helguin CMKJ 730 5000 I B T
TAMAULIPAS CMFA 1110 1000 CMKP 670 1000 ShoL Lt 1o
Culdad Miquei XEHI 1470 500 CMJR 1030 1000 | Holguin Drte CMKM 560 ?000 CMKB 1170 1000
Aleman HETD (XD L CMICRL000 (000 CHRD o7 1000 | Vietoria de las Tunas
Cuidad Camargo CMIF 1340 1000 CMKD 970 CMDQ 840 1000
X550 'S0  (000| Camajuani  CMHD 890 1000 C¥nE 1580 B00o CMKT 1520 1000
Matamoros XEAI? 1810 250 | Ciego de Avila CMJY 760 1000 | Marianao CMZ 15
.
U. S. FM Stations by States S
3 . 1 H i anal sta
Abbreviations: Mc., megacycles; asterisk (*) indicates eg‘;"fo" Me. jLocation C.L. Me.
Location C.L. Mec.|Location C-;-é I?IC; ::“,"0" Ksu; - .
d KBBM . n Jose o
ALABAMA ey vl KTYMOEM (08| 0 o arArM ot £M 1gg1
Albertvitle WA )| e KCVRSFM 077| sam Ratae) KTIM 100] R
AlexandavCILVRRW RE S EMRI06CL[|Lod] KFOX-FM 102:3| San Mateo KCSM *90.9 e R
Andalusia R o B KLON °88.1 [ Santa Ana KWIZ-FM 967 WMEP 100.7
Annistoa WHMA-FM 100.5 KNDB 97, KFIL 7_; N — WARN 987
Athens WIDF 104.3 It KPGM 97.7| Santa Barbara KRCW 97.5{ Fol e WRUF-FM *104.1
Birmingham WAPI-FM 99.5| Los Altos BC.FM 955 KDB.-FM 93.7 | Gainesv el e
WERCSEM 'sgp|tor Anweles  KABRISN 1073 KMUZ 1033 | Jacksenville JAX.EM 95|
e KBCA 105.1 | Santa Clara KSCU *90.1 WMBR-EM 96.1
Clanton WKLE-FM 100.9 KBMS 105.9] 8anta Cruz KSCD-FM 99,1 | Miami IWICAT R MgeYS
WM FIMpI01t KCBH 98.7|Santa Maria KEYM 9901 Qe i
Decatur WHOS.FM 1 KFAC-FM 92.3 KSMA-FM 1025 bl
Homewood WILN 104.7 KFMU Santa Monlea KCRW *89.9 WWPB.FM 101.5
Huntsville WAHR 99.1 et 1083 KSRF 108.1 A L
WADANS2S KH) 101.1| Sierra Madre KMAX [07.1 | Miami Beash WKAT-EM '83.1
Mobile WA A KMLA 1003 | Stockton XY 1.3 Al
Montgomery WFMI 989 KNX=EMpLas HROWG FM 1057 | peata WMDP-FM 98.7
FM 983 LA B KHDOM 92.9 | Orlando WDBD-FM 92.3
Sylacauga WMLS KPDL-FM  93.9| Turlosk . Wi @R
Tuseumbia WVNA 100.3 KRHM 94.7( Ventura-Oxnard KVEN-FM 100.7 WHOO-EM  96.3
Tuscaloosa WTBO-FM 857 KRKD-.-FM 96.3| Visalia KONG-FM 82.9 QXT:FM 97.9
wubA Zn7 KLASUSE 1ovs| Walnut Crask  KWMESL 953 | Pammeeta'™  WPEX-EM 41
KUSC °91.5| West Covina 5 GNB 101.5
ALASKA KXLY *88.7| Weodland KATT 95.3|St, Petersbure S’Jfﬁ P
Asharses e 102 ville KMYC-FM 99.9 COLORADO Sarasota e BiR
KBYR-FM :I‘:m“ KBEE-FM 1083 KRNW 97.8 Tallahasses WEGM.FM 989
B.FM 104.1 | Boulder - 4
ARIZONA Monterey KTRCH R 96.9 | Colorado Springs KKFRD?S '3:';:?, Tampa \:Ilgtf-sa 2‘3’.3
Globe KWIB-FM 100.3| Mountain View KFJIC *88.5 KSHS *90.5 WPKM 104.7
Mesa KBUZ-FM 104.7| N ouate®ed o KNBB 103.1 Ry A B
KELE 95.5 KAFE 98.1 A B wERN o2
Phosnix KFCA *88.5 o.klanm KUDE 102.1 | Cortez KZFM 33:3 | winter Park
KODL-FM 945 | Dseaneide KASK-FM 935 Denver R B5E GEORGIA
KITH 101.3 [ Ontarie KAAR 104.7 T 8 ooFm 1025
KOY-FM 925 Dxnacd KPCS  89.3 L | e WGAU-EM 1023
KPHD-FM 96.91 o yonde Beach KAPP 93.5 KTGM 105.1 | Atlanta e ]
KTAYEW 933 |Rediands Ok M (007 | Grand Juaction KREX-FM 923 SR
Temps KUFD.EM 979 Ridoscreat KDLy 'sa) | Manitou Springs KCMS-FM 102.7 GRA-EM 929
T““l:). KFMM 99,5/ "!v KACE-FM 92.7 NECTICUT Augusta WAUG-FM 105.7
ER 3 gmet s WREEEH 81
“EM 96, ! . i
ARKANSAS Sacramento 'l((gg:j" 51 s::::;:r:t w'a’.f% ke g‘:'i"':'.b"ﬁ“ WDUN-FM 1039
Blythevlile PSR B KEBR 100-5| bynbury WLAD-FM 983 nge WLAGIEM od.1
Ft. Smith KFPW-FM 94.9 KHIQ 105.1 Hartford WHCN 105.9 | Macon WMAZ-F 5.4
Jonasbore KBTM-FM 101.9 KIML 95. WDRC-FM 102.9 | Marietts WBIE-FM 2,
KASU  91.9 KRAK-FM 92.9 WCCC-FM 106.9 WKLS 90.)
Littls Reek KARK 108.7 KSFM 96,9 WSCH 3.7  Newnan WCOH-EM 967
Mammoth Springs KAMS 103.9 KXRQ 98.5 WRTC-FM *89.8 | gavannah wT?r'm 1007
Osceola KOSE-FM 88.1 KXOA-FM 107.9 WTIC-FM 96.5 | Syainsboro WIAT- [
Pine Bluft KOTN-FM 92.3) gaiinas SBW-FM 102.5) oo popogtor WINE-EM 107.9 | Tooums WLET-FM 106,
Siloam Springs KUDA-FM 105.7| g o e o dine KVCR *91.91 \ iden WBMI 85.7
KEMW 992 | middietown WESU 8.1 HAWAII
L LD KDGD-FM 94.s| New Haven WNHG-EN 3%:3 | Honotutu KAIMEM 933
Alameda KJAZ 92.7|8an Diego KFMB-FM 100.7 WSTC-FM 96.7 KoK 58
‘Anaheim KEZR-FM 959 KFMX-EM gg.5| Stamford WHUS *905 Kkvo
Atherten KPEN 101.3 KGB-FM 10131 Waterbury WATR-FM 925 IDAHO s
. 98.1 BOI.-FM 97.
Avaton KBIQ 104.3 FHER Bl DELAWARE Bolse Y B
Bakorsfield KERN-FM  84.1 KPRI 106.5| poyer WDDV.FM 94.7
R KSDS *88.3| wilmington ~ WDEL-FM 837 ILLINOIS
Berkeley KEER J39:3] 8an Fernando L WIBR #s| AL (5
KRE-FM 102.9(8an Francisco KALW ©81.7 D. C Anns WRAJ-FM  92.7
Bljou KHUR 99.9 KBCO 105.3 o e Arlington Heights WNWC 9§.z
Claremont K8PC *88.9 KCBS-FM 98.9| washingten ~ WASH.FM 971 [ 2008 WKKD-FM 5.
KCHQ-FM 937 KDFC 102.) WAMU-FM *885 | Biogilngton  WIBC.FM 1015
KUEM  93.3 KEAR 97.3 WEAN 100.3 | Slsemineto WSIU *81.9
KIEM  96.3 KERC-FM 1061 WGAY 895) Earbe WROY-FM 97.3
KARM-EM 101.9 KGO-FM 103.7 WGMS.FM 108.5 (R ) WDWS-FM 97.5
KCIBCEMEYo4rS, KNBC-FM 99.7 WGTB *90.1 | pimne WBBM.FM 963
KM)-FM  97.9 KHIP 106.9 WMAL-FM 107.3 WBEZ *91.5
KREM  93.7 KRON.FM 98.5 WDL-FM 98.7 WCLM 101.9
FHR B KSFR 949 WYBC-ENM 8318
Garden Grove g KQBY-FM 85.7 - 3 2 DIO LOG 187
Giendale W G KYA-FM 93.3 WWOC-FM 10.1 | WHITE'S RA
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Location CL Me.
WISCONSIN
Appleton WLFM *91.1
Chilton WHKW °89.8
Colfax WHWC *88.3
Delafield WHAD *90.7
Eau Claire WIAL 94.1
Fort Atkinson WFAW 107.3
Green Bay WBAY-FM 101.1
Greenfield Twp, WWCF 949
Highland WHHI 91.3

C.L. Location

AR Oxnard, Calif,
C-FM Los Angeles, Callf,
«FM Riverside, Calif.

m

Ep—m=

-FM Honolulu, Hawaii

-FM Alvin, Tex,

Newport Beach, Calif,
Tulsa, Okla,

San Antonio, Tex.

-EM Alexandria. La.
Oenver, Colo.

San Francisco, Calif.
Mammoth Spring, Ark.

8t. Louis, Mo,

-FM Lancaster, Calif.
Lawrence, Kans.(s)
Albuquerque, N.Mex.
Redondo Beach, Calif,
Little Rock, Ark.

-FM Fresno, Calif.

Houston, Tex,

-FM Ontario, Calif,

boro, Ark,

¥ oodiand, Calif.

FM San Luis Obispo, Calif.

Beaumont,

Austin, Tex.
San Franciseo, Callf.

Los Angeles, Calif,
Wichita, Kans.
Hayward, Calif,
San Olego, Calif.
os Angeles, C
M Shreveport,

an Francisco, Calif,

-FM Modesto, Calif,

ansas City, Mo,

Boise, Idaho
Lubbock, Tex.

«FM Roswell, N.Mex,

Los Angeles, Calif,

lexl. Tex.

ngeles, Calif,

M Kennett, Mo,

Boise, idaho
Medford, Ores.
Jonesboro, Ark,
Mesa, Ariz.
Anchorage, Alaska(s)
Provoe, h
Redliands, Callif,

verly Hills, Calif.(s)

M San Francisco, Caiif.

. Louis, Mo.(s)

M Amarille, Tex.(s)

M Conchella, Calif.(s)

M Fresno, Calif.

ansas City, Kans,

M Cleburne, Tex

M Wichita, Kans,

os Angeles, Calif,

Kansas City, Mo,

nsas City, Mo.(s)
u 8prings, Colo.
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Tacoma, Wash,

M Sait Lake City, Utah
M Sacramento, Calif,
Santa Monica, Calif,
San Mateo, Calif,

DTVVOTZpTr-

>PXPT

000000000000 000000
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nm

m<<cCD

M Santa Barbara, Calif,

D-FM Dumas, Tex,

F-FM Albuquerque, N.Mex.

N-FM Denver, Colo,

S8an Francisco, Calif,
-FM Pittsburgh, Pa.

C Corpus Christi, Tex,

A
T+-FM Denton, Tex.
)
S

=1-1-4
mmo

Qes Molines, lowa
Riverside, Calif.(s)
Sioux City, la.
West Covina, Calif.
San Francisco, Calif.
National Clty, Caiif,
Ariz,
Sacramento, Calif,

XRRXRXRXRXREXXAXRXEXXXXXRXXXRXRXERRRXRXR R XXX X
L)

San Olego, Calif.
D-FM Springfolid-Eugens,
Oregon

mmammMmmMOoO
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180  WHITE'S RADIO LOG

Location C.L. Mec.|Location C.L. Me.
Highland Twp. WHSA *89.9 | WISN. .
Janesville CLO-FM 999 wnsn.m u%.g
La Crosse WHLA *90.3 WMKE 1021
Madison WHA-FM *88.7 WQFM 983
wm':.m 101.5 WTMJ-FM 941
w}f,ﬁ'l‘,‘,‘_l"("-; Monroe WEKZ.FM 3.7
WRVB-FM (02,5 | Racine WRIN-FM 100.7
Merrilt WLIN 100.7 | Rice Lake WIMC-FM 96.3
Milwaukes WFMR 96.5|Sparta WCOW-FM  97.1
WMIL-FM 95.7 |Stevens Polnt WSPT.FM 97,9

U. S. FM Stations by Call Letters

Abbreviation: (s)—broadcasts stereo

C.L. Location

EN-FM San Jose, Calif,
EZ San Antenio, Tex.(s)
FC Waco, Tex.(s)
FM Oklahoma City, Okla.
FW Honolulu, Hawaii
Phoenix, Ariz.
Harlingen, Tex,

8t. Louis, Mo,
-FM Bakersfield, Calif,
0-FM Seattle, Wash.(s
Santa Maria, Calif.(s)
Anaheim, Calif.

M Omaha, Nebr.
Los Angeles, Calif.
8t. Cloud, Minn.

mmmmmmmm
I
m

=nzr

Mountainview, Calif,
rt Worth, Tex,
M San Diego, Calif,

olorado Spri
ouston, Tex. ()
M Oenver, Colo.
ueson, Ariz,
bilene, Tex,
ort Arthur, Tex.(s)
incoln, Nebr.
08 Angeles, Calif.(s)
inneapolls, Minn
an Bernardino, Calif,
an Diege, Calif,
ugene, Oreg. ()
lahoma City, Okla,
Springs, Tex.
Long Beach, Calif,
San Franciseo, Calif,
Clayton, Mo.
Gainesville, Tex,
8an Oiego, Calit.(s)
M Caldwell, Idaho
dmonds, Wash,
arden Grove, Calif.(s)
08 Angeles, Calif.
ortland, Oreg.(s)
eliingham, Wash.
M_Amarillo, Tex.
8an anc‘uo. Calif,
rants Pass, Oreg
Santa Barbara, Calif,

M Cedar Rapids, lowa
lainview, Tex.
M Hilisboro, Tex,
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ouston, Tex.

ustin, Tex,
Albuguerque, N, Mex.(s)
FM Monterey, Calif,
Beaumont, Tex.(s)

San Francisco, Calif,
Sacramento, Calif. l‘
-FM Los Angeles, Calif.
El Paso, Tex.

Los Angeles, Calif,
-FM Turlock, Calif.
Brownwood, Tex
M Spokane,
Arecata, Calif,
Houston, Tex,
Bijou, Calif.
Fremont, Calif,
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Tulsa, Okla.

M Mt. Pleasant, Tex.
Wash,
Oklahoma, Okla.
-FM Seattle, Wash,
Kansas City, Me,
San Antenio, Tex.
Seattle, Wash.(s)
Phoenix, Ariz,

San Diego, Calif.
San Antonio, Tex,
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Ft. Worth, Tex.

San Olego, Calif.
Sacramento, Calif,
Fresno, Calif.

Newton, Kans,
Houston, Tex.

FM Los Angeles, Calif.
FM Tacoma, Wash.
FM Biytheville, Ark,
FM Kiileen, Tex.

ISEEES
7 b
ooorzRTN

C-
Y-
N.
N.

AXRRXXXRRRX

reeee
nMO>»>

M Beverly Hills, Callf.

C.L. Location

IR-FM Denver, Colo.
1Z-FM Brainerd, Minn,
Long Beach,
San O c-(n;.
. (s
-FM Salt Lake City, Utah
asadena, Tex,
M Lynden, Wash,
-FM Fresno, Calif.
Portland, Oreg,
Seattle, Wash,

A-FM Ridgecrost, (}'II".
Seattle, Wash.
O.FM Baskersfield, Calif,
N-F
Sierra Madre, Calif,

Marshall, Tex.

M Fresno, Calif.

A Los Angeles, Calif.(s)
B-FM Monroe, La,

Little Rock, Ark.

M St. Louis, Mo,

ichita, Kans,
Marysvilie, Calif.

ta Barbara, Calif.(s)

San Francisco, Caiif,

Aztee, N.Mex,
ma, Wash,
cottsbluff, Nebr,

allas, Tex.

eno, Nev.

M Scottsbluff, Nebr,

idland, Tex,

Anchorage, Alaska
Beach, Calif.
aul, Minn,

Los Angeles, Callf,

Oenver, Colo,

M Portland, Ore,
ulsa, Okla,

M Houston, Tex,
Tuisa, Okla
Diego, Calif,

Portland, Oreg.

lahoma City, Okla.
ttle, Wash,
Visalia, Calif.(s)

Phoenix, Ariz,
Vegas, Nev.

o QOsceola, Ark.

as, Tex.
Stillwater, Okla.
Pine Bluft, Ark.
Phoenix, Arlz,

M Lewiston, idaho

Ibuquerque, N, Mex.
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Portland,
Los Altos,
Louis, Mo,
Honolulu, Hawail
Portiand, Ore%.
Los Angeles, Calif.
Parsons, Kans.

FM Stockton, Calif,
M Las Vagas, Nev,

M Grand Junetion, Colo.
resno, Calif.

o3 Angeles, Calif.(s)

M Los Angeles, Calif,
M Lubbock, Tex,.
enver, Colo.

F
F
F

onTe

F

Boulder, Colo.

M Kearney-Holdrege,
Nebras

M San Franclseo, Calif.
M Clinton, lowa

@z <
T
M =

ka

Location C.L. Me.
Watertown WTTN.FM 104.7
Waukesha WAUX.FM (06,1
Wausau WHRM *91.9
Wauwatosa wT0S 103.7
West Bend WBKV.FM 92.5
Wisc. Rapids

WFHR-FM 103.3

WYOMING

Cheyonne KVOW.FM 108.3

C.L. Location
Santa Barbara. Callf.

Eugens, Ore
Sants Cruz,
«FM Salinas

anit,
Calit,
alif.

Oiego, Calif.
M Durant, Okla,
Dalias, Tex.(s)
8an Francisco, Calif.
8an Fernando, Calif,
San Francisco, Calif,
Crestwood, Mo.
8§ Colorado Springs, Cole.
S)0-FM _San Jose, Calif.(s)
SL.FM Salt Lake City, Utah(s)
KSLA Seattle, Wash.(s)
KSLH 8t. Louis, Mo,
KSLT Tyler, Tex.
SMA-FM Santa Marla, Calif,
-FM Oes Moines, lowa
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C.L. Location C.L. Location C.L. Locotion C.L. Location
KWPM-FM West Plains, Mo. WBVA Woodbridge, Va, WERI-FM Westerly, R.I. WHEN-FM Syracuse, N.Y,
KXFM Fort Worth, Tex. WBVP.FM Beaver Falls, Pa, WERS Boston, Mass, WHFB-FM Beaton Harbor, Mich,
KXJK-FM Forrest City, Ark. WBWC Berea, Ohio WESC-FM Greeaville, S.C. WHFI West Paterson, N, J,
KXLU Los Angeles, Caiif. WBZ.FM Boston, Mass. WEST-FM Easton, Pa, WHFM Rochester, N.Y,
KXOA Sacramento, Calif, WCAC Anderson, S.C. WETL South Bend, Ind, WHFS Bethesda, Md.(s)
KXQR Fresno, Calif,(s) WCAQ-FM Baltimore, Md. WETN Wheaton, 1II, WHHI Highland, Wis.

KXRQ Sacramento, Calif. WCAU-FM Philadelphia, Pa, WEVC Evansvilie, Ind WHHS Havertown, Pa.
KXTR Kansas City, Mo.(s) WCBC-FM Andersoo, Ind. WEVD-FWM New York, N.Y. WHIM.FM Providence, R.I,
KXYZ-FM Houston, Tex. WCBE Columbus, Onio WEWO-FM Laurinburg, N.C, WHIO-FM Dayton, o
KYA-FM San Francisco, Calif, WCBM-FM Baltimore, Md. WFAA-FM Dallas, Tex, WHIZ-FM Zanesville, Ohio
KYEW Phoenix, Ariz, WCBS-FM New York, N.Y. WFAH-FM Alliance, Ohio WHK-FM Cleveland, Ohio
KYFM QOklahoma City, Okla. WCCC-FM Hartford, Conn, WFAN Washington, D.C. WHKP-FM Headersonville, N.C.
KYSM-FM Mankato, Minn. WCCV-FM Charlottesville, Va. WFAS-FM White Plains, N.Y, WHKW Chilton, Wis,
KYW.FM Cleveiand, Ohio WCED-FM Dubois, Pa, WFAU-FM Augusta, Maine WHKY-FM Hiekory, N.C.
KZAM Seattle, Wash. WCFM Williamstown, Mass, WFAW Fort Atkinson, Wis, WHLA Holmen, Wis.
KZFM Cortez, Colo, WCHA-.FM Chambersburg, Pa.(s) | WFBC-FM Greenville, S.C, WHLD-FM Niagara Falls, N. Y.
KZOM Oklahoma City, Okla, WCHD Detroit, Mich, WFBE Flist, Mich, WHLI-FM Hempstead, .
KZUN-FM Opportunity, Wash WCKR-FM Miami, Fla. WFBG-FM Altoona, Pa. WHLM-FM Bloomsburg, Pa.
WAAB-FM Worcester, Mass. WCLE-FM Cleveland, Tenn, WFBM-FWN Indianapolis, Ind, WHMA-FM Anniston, Ala.
WAAM.FM Parkersburg, W.vVa. WCLI-FM Corning. N.Y, WFBS-FM Winston-Salem, N.C. | WHNC-FM Henderson, N.C.
WABC-FM New York, N.Y. WCLM Chicago, !lI. WFCI Frasklin, Ind. WHO-FM Des Moines, lowa
WABE Atlanta, Ga. WCLO-FM Janesville, Wis, WFCJ Miamisburg, Ohio WwHOH Hamilton, Ghio
WABI-FM Bangor. Maine WCLT.FM Newark, Dhio WFCR Amherst, Mass. WHOK-FM Lancaster, Ohio
WABQ Cleveland, Ohio WCMC-FM Wildwood, N.J. WFDS8-FM Baltimore, Md. WHOM-FM New York, N.Y.
WABX Detroit, Mich, WCME-FM Brunswirk, Maine WFFM Cincinnati, Ohio WHOO-FM Orlando, Fla.(s)
WABZ-FM Albemarle, N.C. WCMF-FM Rochester, N.Y.(s) WFGM-FM Fitehburg, Mass, WHOS-FM Decatur, Ala.
WACO Waco, Tex. WCMI.FM Ashland, Ky, WFHA-FM Red Bank, N.J WHP-FM Harrisburg, Pa.
WAEB-FM Cincinnatl, Ohio WCMQO Marietta, Ohro WFHR-FM Wisconsin Rapids, Wis, WHPE-FM High Peint, N.C.
WAEF Syracuse, N.Y. WCMR-FM Elkhart, Ind. WFID Rio Piedras, P.R. WHPR Highland Park, Mich,
WAER Syracuse, N.Y, WCNB-FM Connersville, Ind, WFIG Sumter, S.C, WHPS High Peint, N.C.
WAEZ Miami Beach, Fla, WCNQ Canton, Chiots) WFIL-FM Philadelphia, Pa. WHRB-FM Cambridge, Mass,
WAHR-FM Miami Beach, Fla. WCO0O Richmond, Va, WFIN.FM Findlay, Ohio(s) WHRM Wausau, 0
WAIC San Juan, P.R. WCOH-FM Newnan, Ga. WFIU Bloomington, Ind. WHSA Hightand Twp., Wis.
WAIR-FM Winston-Salem, N.C. WCQOL-FM Columbus, Ohlo WFLA-FM Tampa, Fla, WHSR-FM Winchestor, Mass,
WAIV Indianapolis, Ind. WCOP-FM Boston, Mass. WFLM Ft. Lauderdale, Fla,(s) WHTG-FM Eatontown, N.J.
WAIC Indianagolis, Ind. WCOS.-FM Columbia, S.C, WFLN-FM Philadelphia, Pa.(s) WHUS Storrs, Conn.
WAIM Montgomery, Ala. WCOU-FM Lewis ine WFLO Farmville, Va. WHWC Colfax, Wis,
WAIP Joliet, I1l. WCOW-FM Sparta, Wis, WFLT-FM Franklin, Tenn, WHYL-FM Carlisle, Pa,
WAIR-FM Morpantown, W.Va, WCPO-FM Cincinnati, Ohio WFLY WHYN.FM Springfield, Mass,
WAKR-FM Akron, Ohio WCPS-FM Tarbor, N.C. WFMA WHYY Philadelphia, Pa.
WAKW-FM Cincinnati, Ohio WCRB-FM Waltham, Mass.(s) WFMB WIAL Eau Claire, Wis.
WALK-FM Patchogue, N.Y, WCRF-FM Cleveland. Chio WFMD- WIAN Indianapolis. Ind.
WAMC Albany, N.Y. WCRT-FM Birmingham, Ala. WFME WIBA-FM Madison, Wis.
WAMF Amherst, Mass, WCSC-FM Charleston, 8.C, WFMF WIBC-FM Indianapolis, Ind,
WAMO Pittsburgh, Pa. WCSI-FM Columbus, Ind. WFMG WIBG-FM Philadelphia, Pa.
WAMU-FM Washington, D.C. WCSQ Central Square, N.Y, WFEMH- W'ICB [thaca, N.Y.
WAPC-FM Riverhead, N.Y. WCTA-FM Andalusia, Ala. WFMI Montgomery, Ala. WIFE Buffalo, N.Y.
WAP[-FM Birmingham, Al WCTC-FM New Brunswick, N.J. | WFML Washington, Ind. WiFI Glenside, Pa.
WAPS Akron, Ohio WCTM Eaton, Ohio WFMM-FM Baltimore, Md, WI!FM-FM Elkin, N.C.
WAQE-FM Towson, Md.(s) WCTW.FM Neow Castle, Ind. WFMQ Chicago, 111.(s) WIKY-FM Evansville, Ind,
WARD-FM Johnstown, Pa, WCUE-FM Akron, Ohio WFMS Indianagolis, Ind. WiL-FM St. Louis, Mo,
WARK-FM Hagerstown, Md. WCUM-.FM Cumberiand, Md. WFMT Chicago, ll.(s WILL-FM Urbana, {ll,
WARL-FM Arlington, Va. WCUY.FM Cloveland Hts., Ohlo | WFMU East Orange, N.J, WIMA-FM Lima, Ohio
WARN-FM Fort Pierce, Fla, WCWM Williamsburg. Va, WFEMW-FM Madisonville, Ky, WINA-FM Chariottesville, Va.
WASA-FM Havre Do Grace, Md. | wDAC Lancaster, Pa. WFMX Statesville, N.C, WINE-FM Kenmore, N.Y.
WASH Washington, D.C.(s) WDAE-FM Tampa, F'a. WFMZ Allentown, Pa. WINF-FM Manehester, Conn,
WATR-FM Waterbury, Conn, WDAF-FM Kansas City, Mo. WFNC-FM ~ayetteville, N.C. WINZ-FM Miami, Fla,
WAUG-FM Augusta, Ga, WDAS-FM Philadelphla, Pa. WFNS-FM Burlington, N.C, WIP-FM Philadelphia, Pa.
WAUX-FM Waukesha, Wis, WDBJ-FM Roanoke, Va. WFOB-FM Fostoria, Ohio WIPR-FM San Juan, P.R.
WAVI-FM Dayton, Ohio WDBO-FM Orlando, Fla. WFOL Hamilton, Qhio(s) WIRA-FM Ft. Pierce, Fla.
WAVQ Atlanta, Ga. WDBQ-FM Dubugque, lowa WF0S South Norfolk, Va. WIRQ Rochester, N.Y.
WAVU-FM Albertville, Ala. WDDE Hamden, Conn WFPK Louisville, Ky, WISH-.FM Indlanapolis, Ind.(s)
WAVY-FM Portsmouth, Va. WDDS-FM Syraeuse, .Y, WEPL Louisville, Ky. WISK Medford, Mass.
WAWZ-FM Zarephath, N.J. WDEL.-FM Wilmingtan, Del. WFQM San Juan, P.R, WISN-FM Milwaukee, Wis.
WAYL Minneapolis, Minn. (s) WDET-FM Detroit, Mich, WFRO-FM Fremont, Ohio WISZ-FM Madison, Wis.
WAYZ-FM Waynesboro, Pa. WDFM State College, Pa. WFST-FM Caribou, Maine WITA-FM San Juan, P.R.
WAZL-FM Hazeiton, Pa, WDGO Cleveland, Ohio(s) WFSU-FM Tallahassee, Fla, WITH-FM Baitimore, Md.
WBAA-FM W, Lafaystte, Ind. WDHA-FM Dover, N.J.(s) WFUL.FM Fulton, Ky. WITZ-FM lasper, Ind, .
WBAB-FM Babylon, N.Y, WDHF Chicago, LI, WFUR-FM Grand Rapids, Mich. | wiys Christiansted, V.1,
WBAI New York, N.Y, WDIA-FM Memphis, Tenn. WFUV New York, N.Y, WIAC-FM Johnstown, Pa.(s)
WBAP-FM Ft. Worth, Tex, WDIK Atlanta, Ga. WFVA-FM Fredericksburg, Va. WIAS-FM Pittsburgh, Pa,
WBAY-FM Green Bay, Wis. WDIR Oil City, Pa, WGAL-FM Lancastor, Pa, WIAX-FM Jacksonville, Fla,
WBBB-FM Burlington, N.C.(s) | wDMB.FM Statesville. N.C. WGAR-FM Cleveland, Ohio WIBC-FM Bloomington, III.
WBBC Jjackson, Mich, WDNC-FM Durham, N.C. WGAU-FM Athens, Ga, WIBK-FM Detroit, Mich,
WBBF-FM Rochester, N.Y. WDOC-FM Prestonsburg, Ky. WGAY Silver Spring, Md. WIBL-FM Holland, Mieh,
WBBM-FM Chicago, IlI. WDOD-FM Chattancoga, Tean. WGBH-FM Cambridge, Mass, WIBO-FM Baton Rouge, La.
WBBO-FM Forest CI!E. N.C. WDOK-FM Cleveland, Ohio WGBI-FM Seranton, Pa, WIBR Wilmington, Del.(s)
WBBQ-FM Augusta, Ga, WDOV-FM Dover, Del. WGBS-FM Miami, Fla. WIED-FM Seymour, Ind.
WBBR-FM E. St. Louis, Ill. WDRC-FM Hartford, Conn, WGCB-FM Red Lion, Pa. WIDX-FM lackson, Miss.
WBBS Crawfordsville, Ind. WDRK-FM Greenville, Ohio WGCS Goshes, Ind. WIEF-FM Grand Rpds., Mich.(s)
WBBW-FM Youngstown, Ohio WDSC-FM Ditlon, S.C. WGEM-FM Quiney, 11l.(s) WIEH-FM Gallipolis, Ohio
WBCB-FM Levittown-Fairless WDSU-FM New Orlears, La. WGET-FM Gettysburg, Pa. WIEJ-FM Hagerstown, Md.
Hills, Pa.| wDTM Detroit, Mich. (s) WGFM Schenactady. N.Y. (s) WICG Houghten, Mich,
WBCI-FM Witliamsburg, Va. WDTR Detroit, Mich. WGGC Glurcvl. Ky. WIHL-FM Johnson Clty, Tenn,
WBCM-FM Bay City, Mich. WDUB Granville, Ohio WGGM_ Tayloville, 11l WIIM-FM Lansing, Mich,
WBCN Boston, Mass., WDUN-FM Gai ille. Ga, WGH-FM Newport News, Va, WIIV Cherry Valley, N.Y.
WBEN-FM Buffalo, N.Y. wDUQ Pittsburgh, Pa. WGHF Newton, Conn.(s) WI1ID-FM Chicago, I,
WBET-FM Brockton, Mass. WDUZ-FM Green Bay, Wis. WGHI Lawrenes, Mass. WILK-FM Asbury Park, N.J,
WBEX-FM Chillicothe, Ohio WDWS-FM Champaign. tIl. WGKA-FM Atlanta, Ga. WILN Birmingham, Ala,
WBEZ Chicago, Il WEAV-FM Plattsburgh, N.Y, WGLM Richmond, Ind. WINC-FM Rice Lake, Wlis.
WBFG Detroit, Mich WEAW.FM Evanston, IIl, WGMR Tyrone, Pa. WIMD Bethesda, Md.(s)
WBFM New York, N.Y, WEBH Chicago, II. WGMS-FM Washington, D.C. WIOF Athens, Ala,
WBFO Buffalo, N WEBQ-FM Harrisburg, (11, WGNB St. Petorsburg, Fla. WIOL-FM Joliet, 111,
WBGM Tallahassee, Fla. WEBR-FM Buffalo, N.VY. WGNC-FM Gastonia, N.C. WIR-FM Detroit, Mich,
WBGO Newark, N.J, WECW Elmira, N.Y, WGPA-FM Bethlehem, Ga. WIRZ Newark, N.J.
WBGU Bowling Green, Ohio WEDK Springfield, Mams. WGPM Detroit, Mic wn’a-FM Jamestown, N.K,
WBIE-FM Marietta, Ga. WEEC Springfield, Ohie WGPS Greensboro, N.C. WIW-FM Cleveland, Ohio
WBIR-FM Knoxville, Tenn. WEED-FM Rocky Mount, N.C. WGR-FM Bufalo, N.Y. WIWR Palmyra. Pa.
WBIV Wethersfield, N.Y, WEEI-FM Boston, Mass, WGRE Greencastle, ind. wiZ2 Bridgeport, Conn,
WBIC Baltimore, Md. WEEP-FM Plttsbur',h. Pa, WGRV-FM Greenvilie, Tenn, WKAK Kankakee, 11,
WBKV-FM West Bend, Wis. WEEX-FM Easton, Pa, WGTB-FM Washington, D.C. WKAQ-FM San Juan, P.R,
WBKW Beckloy, W.Va, WEFA Wauke: ", WGTS-FM Taxoma Park, Md, WKAR-FM E. Lansing, Mich,
WBKY Lexington, Ky. WEFM Chicago, 11l.(s) WGUC Cincinrati, Ohio WKAT.FM Miami, Fla,
WBLY-FM Springfield, Ohio WEGQO-FM Concord, N.C. WGVE Gary, Ind. WKAY-FM Glasgow, Ky.
WBMI Meridan, Conn.(s) WEHS Chicago, Ill. WGWR-FM Asheboro, N.C, WKAZ-FM Charleston, W.Va.
WBNS-FM Columbus, Ohloe (s) WEIV ithaca, N.Y, WGYA Interlothen, Mich, WKBC-FM Winston-Salem, N.C,
WBOE Cleveland, Ghio WEKZ-FM Monroe, Wis. WHA-FM Madison, Wis. WKBN-FM Youngstown, Ohio
WBOR Brunswick, Maine WELF Glen Ellyn, III. WHAD Del . Wis, WKBR-FM Manchester, N.H.
WBOS-FM Bnokilna. Mass. WELG Elgin, WHAI-FM enfield, Mass, WKBV-FM Richmond, {nd.
WBRB-FM Mt. Clements, Mich, | WEMC Harrisonburg, Va. WHAT-FM Philadelphia, Pa.(s) WKC2 Berlin, N.H.
WBRC Birmingham, Ala. WEMP-FM Milwaukeo, Wis, WHAV-FM Haverhlll, Mass. WHKCR-FM New York, N.Y.
WBRE-FM Wilkes-Barrs, Pa, WENR-FM Chicago, ill. WHBC-FM Caston, Ohio WKC3 Knoxvllle, Tenn.
WBSM-FM New Bedford, Mass. | WEOK-FM Poughkeepsie, N.Y. WHBF-FM Rock Island, 101.(s) WKDN-FM Camden, N.J.
WBST_ Muncie, Ind. WEOL-FM Elyria, Ohio WHBM-FM Xeaia, Ohio WKEE-FM Huntington, W.Va,
WBT-FM Charlotte, N.C.(s) WEPM-FM Martinsburg, W.Va. WHCI Hartford City, Ind. WKFM Chleago, 11l.(s)
WBUF Buffalo, N.Y. WEPS Elgin, I, WHCN Hartford, Conn, WKIC-FM Hazard, Ky.
WAk aa i, WERE Snoiber tc el £ s
- utler, Pa. - rie, Pa. - oston, Mass, iy
WBUY-FM Lexington, N.C. WERE-FM Cleveland, Ohio WHDL-FM Allagheny, N,Y, WHITE’S RADIO LOG 191
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WKIP-FM Poughkeeglle. N.Y. WNAS New Albany, Ind, WQAXT-FM Palm Beach, Fla. WTBO-FM Cumberland, Md.
WKIS-FM QOrlando, Fla. WNAV-FM Annlpuils. Md WRAJ-FM Anna, II, WTBS Cambridge, Mass,
WKIX-FM Raleigh, N.C. W NBC-FM New York, N.Y. WRAK.-FM Williamsport, Pa, WTCX 8t. Petersburg, Fla,
WIKF Pittsburgh, Pa.(s) WNBF-FM Binghamton, N.Y. WRAL-FM Raleigh, N.C. WTDS Toledo, Ohio
WKLF.FM Clanton, Al WNBH-FM New Bedford, Mass. | WRAY.FM Princeton, Ind, WTFM Babylon, N.Y,
WHKLS Marietta, Ga. WNCN New York, N.Y. WRBL-FM Columbus, Ga, WTHI-FM Terre Haute, Ind.
WKLW.FM Grand Rapids, Mich.| WNCO-FM Ashland, Ohio WRBS Baltimors, Md. WTHS Miami, Fla,
WKMH.FM Dearborn, Mich, WNDA Huntsville, A WRC-FM Washington, D.C, WTIC.FM Hartford, Conn,
WK NA Charleston, W.Va.(3) WNBD-FM Daytona Fla. | WRCM New Orleans, La. WTJS-FM Jackson, Tenn.
WKOF Hopkinsville, Ky. WNEM-FM Bay CI% Mich. (s) WRED Younpstown,Ohio WTIU Charlottesville, Va.
WKOK-FM Sunbury, Pa, WNES.FM Central City, IV. WREQ-FM Ashtabula, Ohieo WTMA-FM Charleston, S.C.
WKOP-FM Binghamton, N.Y. WNEW.FM New York, N.Y. WREV.FM Reidsville, N.C, WTMIJ.-FM Milwaukes, Wis,
WKOX-FM Framingham, Mass, WNEX-FM Macon, Ga, WRFD-FM Worthington- WTNC-FM Thomasville, N.C.
WKPT.FM Kingsport, Tenn.(s) WNGO.-FM Mayfield, Ky. Columbus, Ohio| WTOA Trenton, N.J.
WKRC-FM Cincinnati, Ohie W NHC-FM New Haven, Conn, WRFK Richmond, Va. WTOC-FM Savannah, Ga,
WHKRG-FM Mobiie, Ala. WNIB Chicago, lIf. WRFL Winchester, Va. WTOF Canton, Ohie
WKRT-FM Cortland, N.Y. WNIC DoKalb, 111, WRFM Woodside, N.Y. WTOL-.FM Toledo, Ohio
WKSD Kewanes, 111, WNNJ.FM Newton, N.J, WRFS-FM Alexander City, Ala. | wTOP.FM Washington, D.C.
WKSU-FM Kent, Ohio WNOB Claveland, Ohio (s) WRHS Park Forest, I1i. WT0S8 Wauwatosa, s,
WKTM.FM Mayfisld, Ky. WNOK.FM High Point, N.C. WRIT-FM Milwaukes, Wis, WTRC-FM Elkhart, Ind.
WKWK-FM Wheeling, W.Va, WNOS.FM High Peint, N.C. WRIN.-FM Racine, Wis, WTRT Toledo, Ohio
WKYB-FM Padueah, Ky, W NOW.FM York, Pa, WRIR Lewiston, Maine WTSB-FM Lumberton, N.C.
WLAD-FM Danbury, Conn, WNSH Highland Park, WRKO-FM Boston, Mass, WTSV-FM Claremont, N.H.
WLAG-FM LaGrangs, Ga. WNSL.FM Laurel, Miss, WRLB Long Branch, N.J.(s) WTTC.FM Towanda, Pa,
WLAN-FM Lancaster, Pa. WMTH Winnetka, Il WRLX Hopkinsville, Ky, WTITR.FM Westminster, Md,
WLAP-FM Lexington, Ky, WNTI Hackettstown, N,J. WRLD.FM Lanett, Ala, WTTV.FM Bloomington, Ind.
WLAV.FM Grand Rapids, Mich, | WNUR Evanston, 1l WRMI.FM Morris, 111, WTUN Tampa, Fla,
WLBG-FM Laurens-Ciinton, 8.C. | WNWC-FM Arlington Hts., I, WRNIJ Atlantic City, N.J. WTVB-FM Coldwater, Mich,
WLBH-FM Mattoon, Il WNYC-FM New York, N.Y. WRNL-FM Richmond, Va, WTVN-FM Columbus, Ohio
WLBR-FM Lebanon, Pa. WNYE New York, N.Y. WRNW Mount Kiseo, N.Y, WUCB-FM Chicago, |||_
WLOM Oak Park, Mich (s) WOAK Royal Oak, Mich. WROC-FM Rochester, N.Y. WUFM Utica, N.Y.(s)
WLDS-FM Jacksonville, LI, WOAY-FM Oak HIll, W.Va. WROK-FM Rockford. 111, WULX-FM Rlichmond, Ind.
WLEC-FM Sandusky, Ohie WOBN Westerville, Ohio WROW.FM Albany, N.Y, WUNC Chapel Hill, N.C,
WLET-FM Toecoa, Ga, WOC.FM_Davenport, lowa WROY-FM Carmi, III. WUQA Tusealossa, Ala,
WLFM Applston, Wis. WOCB-FM W, Yarmouth, Mass, | WRP| Troy, N.Y, WUOM Ann Arbor, Mich,
WLIN Merrill, Wis. WOHS-FM Shelby, N.C. WRPN-FM Ripon, Wis, WUOT Knoxville, Tenn.
WLIR Hicksvills, N.Y.(s) WOI-FM Ames, lowa WRR-FM Oallas, Tex. WUPI Lynn, Mass,
WLLH-FM Lowell, Mass, WOIO Cincinnati, Dhio WRRN Warren, Pa. WUSC-FM Columbia, S.C.
WLNA-FM Peesksklll, N.Y. WOIV De Ruyter, N.Y. WRSW-FM Warsaw, Ind. WUST-FM Bethesda, Md.
WLOA-FM Braddoek, Pa,(s) WOKZ.FM Alton, 111, WRTC-FM Hartford, Conn, WUSYV Secranton, Pa.
WLOB-FM Portland, Maine WOL-FM Washington, D.C. WRTI-FM Philadelphia, Pa, WVAM-FM Altoona, Pa,
WLOE-FM Leaksville, N.C, WOMC Royal Oak, Mieh.(s) WRUF.FM Gainesvilie, Fla, WVBR.FM Ithaca, N.Y,
WLOL.-FM Minneapolis, Minn, WOMI-FM Owensbore, Ky, WRUN-FM Utica, N.Y, WVCG-FM Coral Gables, Fla,
WLDM Chattansoga, Tenn, WOMP.FM Bollaire, Ohio WRVA.FM Richmond, Va, WVEC-FM Hampton, Va,
WLOS-FM Asheville, N.C, WONO Syracuse, N.Y. WRVB-FM Madison, Wis, WVGR-FM Grand Rapids, Mish,
WLOV Cranston, R.1. WOOD.FM Grand Rapids, Mich.| WRVC Norfolk, Va, WVHC Hempstead, N.Y,
WLRJ Roanoke, Va, WOPA-FM Oak Park, 1l. WRVP New York, N.Y. WVJS-FM Owensboro, KY'
WLVL Louisville, Ky, WOPI-FM Bristol, Tenn. WRWR Port Clinton, Ohio(s) WVKC-FM Gaiesburg, 1),
WLYC-FM Willlamsport, Pa. WOR-FM New York, N.Y. WRX0-FM Roxboro, N.C, WVKO-FM Columbus, Ohlo
WMAL-FM Washington, D.C, WORA.FM Mayaguez, P.R, WRYT Pittsburg WVLN-FM Olney, I1I,
WMAM.FM Marinette, Wis, WORX-FM Madison, Ind. WSAB Mt. Carm WVMC-FM Mt. Carmel, (11,
WMAQ.FM Chieago, 111, (s) WOSC-FM Fulton, WSAJ.FM Cinein WVNA-FM Tuseumbia, Ala,
WMAS-FM Springficld, Mass, WOSJ-FM Atlantie CI% J. WSAM-FM Sagina WVNJ-FM Newark, N.J.
WMAX-FM Grand Rapids, Mich, | WOSU-FM Columbus, Ohio WSB.FM Atlanta, Ga, WVOT-FM Wiison, N.
WMAZ-FM Y WOTW.FM Nashua, N.H, WSBC-FM Chicago, 111,(s) WVOX.-FM New Rochelle, N.Y,
WMBD.FM WOUB-FM Athens, Ohio WSBF-.FM Clemson, 8.C, WVSH Huntington, Ind
WMBI-FM WOW-FM Omaha, Nebr. WSCB Springfield, Mass. WVST St. Petersbhurg, Fla,
WMBM Miaml Beach, WOXR Oxford, Ohio WSCH Hartford, Conn, WVTS Terre Haute, Ind.(s)
WMBO-FM Auburn, N.Y, WPAC-FM Patehogue, N.Y.(s) WSEI EfMnagham, (11, WWGCF Gresnfield, Wis,
WMBR-FM Jacksonville, Fla, WPAD-FM Paducah, Ky, WSEV-FM Sevisrville, Tenn. WWCO-FM Waterbury, Cenn.
WMCF Memphis, Tenn. WPAT-FM Paterson, N.J. WSFM Birmingham, Ala,(s) WWDC-FM Washington, D.C.
WMCO New Concerd, Ohlo WPAY-FM Portsmouth, Ohlo (s) | WSHS Floral Park, N.Y. WWGP-FM Sanford, N.C.
WMCR Kalamazoo, Mich. WPBC-FM Minneapolis, Minn, WSID Baltimore, M WWHG-FM Hornell, N.Y.
WMDE Greensboro, N.C.(s) WPBS Philadelphia, Pa, WSIU Carbonda b WWHI Muneie, Ind.

WMER Celina, Ohio WPCA-FM Philadelphia, Pa. WSIG Hallandale, Fla. WWIL-FM Ft, Lauderdale, Fla.
WMEV.FM Marion, Va, WPEL-FM Montrose, Pa. WSI8-FM Winston-Salem, N.C. WWIJ.FM Detroit, Mich,
WMFM Madison, Wis.(s) WPEN-FM Philadelphia, Pa. WSKS Wabash, Ind, WWKS Macomb, 11,
WMFP Ft. Lauderdale, Fla, WPEX-FM Perisacola, Fla.(s) WSIX-FM Nashville, Tenn, WWMT New Orium. La.
WMFR-FM High Point, N.C, WPFB-FM Middletown, Ohlo(s) | WSLM.FM Salem, Ind, WWOD.FM Lynchburg, Va.
WMGW.FM Meadville, Ps. WPFM Providence, R.I.(s) WSLN Delaware, Ohio WWOL-FM Buffalo, N.Y.
WMHC South Hadlsy, Mass, WPGO-FM Bradbury Hts., Md. WSLS.-FM Roanoke, Va. WWON-FM Woonsocket, R.I.
WMHE Toledo, Ohio WPGI Pittsburgh, Pa, WSMC-FM Collegedals, Tenn, WWPB Miami, Fla.(s)
WMIL-FM Milwaukes, Wis. WPIC-FM Sharon, Pa, WSMD-FM Waldort, . WWST.FM Wooster, Ohio
WMIT Marion, N.C. WPIT-FM Pittsburgh, Pa. WSMI-FM Litehfield, 111, WWSW.FM Pittsburgh, Pa,
WMIV 8. Bristol, N.Y. WPIB-FM Providence, R.I, WSNJ-FM Brigeton, N.J, WWTV-FM Cadillac, Mliech,
WMIX-FM Mt. Vernon, Ill. WPKM Tamps, Fla, WSNW-FM eca, 8,C. WWVA-FM Wheeling, W,Va.
WMLS-FM Ala, WPLB Greenville, Mich, WSOC-FM Charlotte, N.C, WWWS Greenville, N.C.
WMLW Mi WPLM-FM Plymouth, Mass, WSOM Salem, Ohio WWYN Erle, Pa.
WMNA-FM . Va, WPLO-FM Atianta, Ga. WSON-FM Henderson, Ky WXCN pnvid.m._ R.I.
WMPS-FM Memphis. Tenn, WPPA-FM Pottsviile, Pa, WSOU 8. Orangs, N.J. WXFM Elmwood Park, (i,
WMRI-FM Marion, Ind, WPRB Princeton, N.J, WSOY-FM Decatur, M1, WXHR Cambridge, Mass,
WMRN-FM Marion, Ohio WPRK Winter Park, Fla. WSPA-FM Spartanburg, S.C.(3) | wxpPN Philadelphia, Pa.
WMRO-FM Aurora, 110, WPRM San Juan, P.R. WSPD-FM Toledo, Ohio WXTC Annapolis, Md.
WMRT Lansing, Mich. WPRO-FM Providence, R.I. WSPE Springville, N.Y WXTO-FM Grand Rapids, Mlch,
WMSP Harrisbure, Pa. WPRS-FM Paris, {11, WSPT-FM Stevens Point, Wis, WXUR-FM Media, Pa.
WMTHK Park Ridge, 11, WPRW-.FM Manassas, Va, WSRW-FM Hillsboro, Ohio WXYZ-FM Detroit, Mich.
WMTI Norfolk, Va. WPSR Evansv Ind, WSTC-FM Stamford, Conn, WYAK Sarasota, Fla.(s)
WMTW.FM Mt. Washington, N.H.| WPTF-FM N.C. WSTP-FM Salisbury, N.C, WYBC-FM New Haven, Conn,
WMUA Amherst, Mass, WPTH Fort Wayne, Ind. WSTR-FM '»turgll. Mich, WYCA Hammond, Ind.
WMUB Oxtord, Ohio WPTW.FM Piqua, Ohio WSTV-FM Stoubenviile, Ohlo WYCE Warwiek. R.I.
WMUL Huntington, W.Va, WPWT Philadelphia, Pa. WSVA-FM Harrisonburg, Va, WYCR York.Hanover, Ps.
WMUN Muncie, Ind. WQAL Phlladelphia, Pa, WSVS8-FM Crewse, Va, WYFI Norfolk, Va.(s)
WMUU-FM Greenville, 8.C. WQOC-FM Midland, Mich, WSWM East Lansing, Mleh.(3) | wyEm Charlotts, N.C
WMUZ Detroit, Mich, WQFM Milwaukes, Wis, WSYR-FM Syracuse, N.Y.(s) WYFS Winston-Salem. N.C.
WMVA.FM Martinsville, Va.(s) |WQMG Greensbore, N.C. WTAD.FM Quiney, I, YRE-FM Pittsb h- P' ’
WMVB-FM Miliville, N.J, WQMS Hamilton, Ohie WTAG-FM Worcester, Mass, w B sburgn, Pa.
WMVO.-FM Mount Vernon, Ohle | WQRS-FM Detrolt, Mich, WTAR Norfolk, Va.(s WYSO Yellow Springs, Ohlo
WMZK Destroit, Mich, WQaXI-FM Atlanta, Ga, WTAX-FM Springfield, 11, WYZZ Wilkes-Barre, Pa,
WNAD-FM Norman, Okls. WQXR-FM New York, N.Y,(s) WTBC-FM Tuscaloosa, Ala, WZIP.FM Cincinnati, Ohlo
h

~

Canadian FM Stations by Location
Location C.L. Mec. | Location c.L. Mc. | Location c.L. Mc. |Location C.L. Me.

Brampten, Ont, CHIC-FM 102.1 | Hallfax, N.8. CHNS-FM 96.t| CFCF.FM i086.5 | Teronte, Ont, CBC-FM 989.1
Brantford, Ont, CKPg-FM 92.1| Kingston, Ont. CFRC-FM 91.9| Oshawa, Ont. CKLB-FM 983§ CFRB-FM 99.
Cornwall,"Ont.” CISS-FM 104.5 CKLC.FM 99,3 | Ottawa, Ont. CBO-FM 103.3 CHFI-FM 98.(
Edmonton, Alfa. CFRN.FM 100.3 CKWE.FM 963 CFMO.FM 959 CIRT-EM 91}
CKUAFM 36| Kltchener, Ont. CKCR-EM g6.7| Qs Qi GHEC-EN G0.1| Vansewer. B.C.  CBU-ER 1032

- 3 . g mouski, Que, . o . 3

Ft. Willlam, Lothbridge, Atta, CHEC-FM 100.9| g¢ "Catharines, Verdun, Qus. CKVL-FM 96,9
Ont. CKPR-FM 04.8| London, Ont, CFPL.FM 9835.9| opnt. CKTB.FM 97,7 Victoria, B.C, CKDA.FM 985

Montreal. Que.  CBF.FM 95.1| Sherbrooke, Que. CHLT.FM (02.7( windsor, Ont. CKLW.FM 93,9
192 WHITE'S RADIO LOG CBM-FM 100.7 | Timmins, Ont. CKGB.FM 94.3| Winnipeg, Man. CJOB-FM 907.5
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C.L. Location

CBC-FM Toronto, Ont.
CBF-FM Montreal, Que.
CBM-FM Montreat, Que.
CBO-FM Ottawa, Ont.
CBU-FM Vancouver, B.C.
CFCF-FM Montreal, Que.
CFPL-FM London, Ont.
CFRA-FM Ottawa, Ont.

Canadian FM Stations by Call Letters

Locatlon C.L. Chon.
ALABAMA
Andalusia w Ie 2
Birmingham WAPI-T 13

wBliQ 10

WBRC-TV 6

Decatur WMSL-TV 23

Dothan WIVY 4

F lorence WOwWL IS

Huntsville WAFG-TV 31

Mobile WALA-TV 10

WKRG-TV §

Montgomery WCOV-TV 20

WSFA.-TV 12

Munford wcia *7

Iima WSLA 8

ALASKA

Anchorage KENI-TV 2

KTva 11

Falrbanks KFAR.-TV 2

KTVF 11

Juneau KINY-TV 8

ARIZONA

Douglas KCDA 3

Phoenix KOOL-TV |0

KAET *8

KPHO.TV 5

KT 3

KTAR-TV 12

Tueson KGUN-TV 9§

KOLD-TV (3

KVOA-TV 4

KUAT °*6

Yuma KIVA 11
ARKANSAS

E{ Dorado KTVE 10

Ft. Smith KFSA-TV 5

Hot Springs KFOY-TV 8

Little Roek KARK-TV 4

KTHV 11

KATV 27

Texarkana KCMC-TV 6
CALIFORNIA

Bakersfield KBAK-TV 29

KERO-TV 10

KLYD-TV 17

Chico KHSL-TV 12

El Centre XEM-TV 8

Eurel KIEM-TV 8

KVIQ-TV 6

Fresno KFRE-TV 30

KAIL 53

KIEQ 47

KMJ-TV 24

Hanford KOAS-TV 21

Los Angeles KABC-TV 7

KCOP 13

KH1.TV 8

KMEX 34

KNXT 2

KRCA 4

KTLA §

KTTV 11

Oskland KTVL 2

Redding KVIP.-TV 7

Sacramente KXTV 10

KCRA.TV 8

KVUE 40

KVIE *6

Sallnas KSBW.TV 8

8an Bernardine KCHU-TV 18

KCVR-TV *24

San Dlego KFMB-TV 8

KOGO-TV 10

(Tijuana, Mex.) XETV 6

San Francisco KGO-TV 7

KPIX 5

KQED °9

KRON-TV 4

KEZE.-TV 20

San Jose KNTV 11

San Luis Oblspo  KSBY-TV 6

Santa Barbara KEY-T 8

Stockton KOVR 18

Vista KICV-TV 2
COLORADO

Colorado Springs KKTV (1

DO-TV I8

Denver KBT 9

KLZ-TV 7

KOA-TV 4

C.L. Location
CFRB-FM Toronto, Ont.
CFRC-FM Kingston, Ont.
CFRN-FM Edmontos, Alta,
CHEC-FM b
CHFI.F
CHLT-FM Sherbrooke, Que.
CHNS-FM Halifax, N.S.
CHRC-FM Quebec, Que.
CJBR-FM Rimouski, Que,

C.L. Location

CJCA-FM Edmonton, Alta,
CJCB-FM Sydney, N.S.
CJOB-FM Winnipeg, Man,
CJRT-FM Toronto, Ont,
CJSS-FM Corawall, Ont.
CKCR-FM Kitchener, Ont,
CKDA-FM Victoria, B.C.
CKGB-FM Timmins, Ont.
CKLB-FM Oshawa, Ont.

U. S. Television Stations

Territories and possessions follow states. Chan., channel number; asterisk (*) indicates educational station.

C.L. Location
CKLC-FM Kingston, Ont,
CKLW.FM Windsor, Ont,
CKPC-FM Brantford, Ont,
CKPR-FM Ft, Willlam, Ont,
CKSF.FM Cornwall, Ont.
CKTB-FM St. Catharines, Ont,
CKUA-FM Edmonton, Alta,
CKVL-FM Verdun, Que.
CKWS-FM Kingston, Ont,

Location + G.L. Chon.|Location C.L. Chan.|Lozation C.L. Chan,
KRMA-TV *6|Danville WICD 24
KTVR 2| Decatur WTVP 17 MARYLAND
Grand Junetion KREX-TV 5| Harrisburg WSIL-TV 3| Baltimore wJzZ-TV IS
Montrose KAEY-TV 10| La Salle WEEQ-TV 85 WBAL.TV (I
Pueblo KCSJ.TV 5| Peoria WEEK.TV 43 WMAR-TV 2
CONNECTICUT m@rea ?; Salisbury WBOC-TV 1§
N quiney WGEM.TV 13|  MASSACHUSETTS
Bridgeport WICC-TV 43| Rockford * e
Hartford WTIC.TV 8 WTvo 33| Adams DS
WACT-TV 18| Rock Island WHBF-TV 4 WGBH.TV *2
New Britain WHNB.TV 30| Springfieid wigs 20 WHDH-TV 8
New Havan WNHC.TV g Urbana WILL-TV *12 WNAC-TV 7
Waterbury WATR-TV 53 Greenfield WR 32
INDIANA ser-ngfield WHYN-TV 40
DIST. OF COLUMBIA |gioomingt WWLP 22
Blosm nuton WTIV 4| woreest WWOR-TV 14
Washington WETA.TV 26| Elkhart WSIV-Tv 28 Woteester oy
- Vansy -
Wxaé_:w z WFN 59 MICHIGAN
g Bay CI NEM.TV §
WTQ;TTV g Ft, Wayne WANE-TV 15 c::m.:' ¥ w 18
WKévGr;IX ;Sl WWUP.TV 10
FLORIDA Indianspolis WFBM-TV 6| ohesoygan TR, 4
Daytona Beach  WESH-TV 2 wLwl 13 WTVS *56
Fort Pierca-Vero Beach WTV) 19 WISH.TV 8 Wi-TV 4
Fort Myers WINK-TV || Lafayette WFAM-TV 16 WXYZ-TV 7
Gainesville WUFT °5|Muneie WLBC-TV 49 ;_wmmr. ont.) CKLW-TV 9
Jacksonviile wrcve}'{# 1; South Bend V;INS%!;}‘\; ;g lint . Wov{)m'r 12
WIXT 4| Terre Haute WTHI.Ty 1o|Grand Raplds wzzom.";!\‘[’ .3
Misml wC 7 Kalzmazoo WKZ0-TV 8
WLBW TV 10 IOWA Lansing WIIM-TV 6
WTHS-TV *2 Marquette WLUC-TV 6
WTV] 4|Ames WOI.TV  B|onondaga WILX-TV/WMSB 10
orlando wosg.;‘\,r 6 | Cedar Rapids "v?&‘-ﬂ\‘! 9| Saginaw WKNX-TV 57
Palm Beach WLOW-TV % Oavenport WOC-TV § Traverse City WPBN-TV 7
Panama City WIDM-TV 7|Des Molnes KRNT-TV 8 MINNESOTA
Pensacola WEAR-TV 3§ KDPS-TV 11
St. Petersburg  WSUN.TV 38 WHO.TV 13| Alexandria KCMT 7
Tallahassee W FSU-TV °11 Fort Oodge KQTV 21|Austin KMMT 6
Tampa WFLA.TV 8| Mason City KGLO-TV 3| Duluth KOAL-TV 8
WEOU °3|Ottumwa KTVO 8 WDSM-TV 6
WTVT 18| Sloux City RVTY 8| Minneapolls KExusr '3
W. Palm Beach  WEAT-TV 12|, .. Kwwi Ty 5 vvggg” |f
GEORGIA KANSAS Rochester KROC-TV 10
Albany WALB-TV 10| St. Paul KSTP-TV '5
Athens WGTV *8 -m‘l’m i ﬂ\{g I:: KTCA-TV °*2
. Garden
Atianta Ty & Goodiand KWHT-TV 19 MISSISSIPPI
WETV °30( Great Ben [ TV
WLw.A 11| Hays KAYS-TV 7| Q0NA0S, WAtV &
Augusta WIBF ¢ Hutehinson KT 12{ jackson WITV 12
WRDW-TV 12| Pittsburg KOAM-TV 7 WLBT 8
Columbus WRBL-TV 3| Topeka WIBW-TV 131 4ype) WOAM-TV 7
WTVM 9| Wichita KAKE-TV 10| Merician WTOK-TV |1
Savannah WoAv.Tv '3 LLGIRT € WCOC-TV 30
vannal - T 8
WEGA'TY =3 KENTUCKY uwelo M
Thomasville TWETy 5[ Lexiston WEEX TVa!e —— MISSOT;!,S 5 (B
. ('] -
Waveross WEGS-TV "8 juisvitle WAVE.Tv '3 Colombin Y JomMU-TV '8
- Hannibal KHQA.TV 7
AN WAy Yl o KRGETY
Hil -T - oplin -
°I "”?&,.}’ |g Paducah WPSD-TV 6| Kansas City lkg'slg-.l'!"\” 'Ig
Honoluly KGMB-TV 9 o
KTRG-TV 13 LOUISIANA KMBC-TV 9
KEONA 2 WDAF.-TV 4
KHVH-TV 4] Alexandria ALB-TV 5[ Kirksville KTVvO 8
walluky KWMAU §|Baton Rouge WAFB-TV  9{ Poplar Bluff, Mo, KPOB-TV 15
KALA 7| WBRZ 2|St. Joseph KFEQ-TV 2
KMVI-TV 12 KATC 3 |St. Leuis KETC °9
Lake’ Chart KPLETV 7 R
ake aries - -
IDAHO KTAG-TV 25 KTVl 2
Boise KBOI.TV 2| Monroe KNOE-TV 8 KPLR-TV I
KTVB 7 KLSE *13 |Sedalia KMOS-TV 6
Idaho Falls KID-TV 3| New Orleans WOSU-TV 6 |Springfield KTTS-TV 10
Lowi KLEWIY 3 wWiTv 4 K3
ewiston w- -
Nampa KCIX-TV & WYES °8 MONTANA
Twin Falls KLIX-TV 11| Shreveport KSLA-TV 12 Billings KOOK-TV 2
KTBS-TV 3 KGHL-TV 8
Butte KXLF-TV 4
ILLINOIS MAINE Glendive KXGN-TV 8
Carbondale w8IU-TV *8 Great Falls KFBB-TV §
Champalgn WCIA 8| Augusta wCBB 10 KRTV 8
WCHU 33{Bangor WABI-TV 5 yelena KBLL-TV 12
Chicago wslm‘-;; ; ) S WWMLTB;-}\\; g Kalispell KULR 8
We,",;;g g Portland ,)‘,ng’,:'w |g Misseula KMS0-TV I3
WITW °11|Presque isle WAGM-TV 8|WHITE'S RADIO LOG 193




Location C.L. Chan, Location C.L. Chan. Location C.L. Chen, Location C.L. Cheon.
Grand Forks KNOX-TV l0 Wichita Falls KFOX.TV 8
NEBRASKA ibot CNoXTv 13| SOUTH CAROLINA al e B
Grand Island KGIN-TV 1} KMOT 10| Anderson WAIM.TV 40
uuﬂglll KKDNUAHS.TT‘\’I s 5'5’-"""%‘.&"" l:(cxujg.;\‘ll |3 Charlesten vylt,:ssgn s UTAH
ay Springs - atley - -
Hayss Contor KHPL-TV 8| Willlston KUMV.TV, 8]Clemson WSBFE-FM *g8,i | 00den AR o
Kearney KHOL.TV 13 Columbia WIS-TV 10| prove KLOR.TV 1)
Linceln KOLN-TV 10 OHIO WCCA-TV 25( g0t oo oy v s
KUON.TV *j2 WNOK.TV 67 KCPETY 3
MeCook KOMC 8| Akron WAKR-TV 43 Florence RUED *7
North Platte KNOP 2| Cincinnatl WCET 48| Groenville WFBC.TV 4 KUTY 2
Omaha Il((lg;x ; wﬁ:g-,}’x Ig Spartanburg WSPA.TV 7
WOW-TV 6 Wiw.r 5| SOUTH DAKOTA VERMONT
Seottsbluf? KSTE 10} 0\ and CINSTVIRSA Absrdsan Kxansﬁ'W g Burlington WCAX.TV 8
ecadwoo -
AL whety sl golery 3l VRO
- - che . -
vt KLALTY a|Columbem WENSTE 13| Ravid ity KOTA-TY 3| Hamplon VEC.TV 13
KSHO-TV 18 WOSU-TV *34 KRSD-TV 7| Harrisonburg WSVA.TV 3§
Rene KCRL 4 WTVN.TY 6| Reliance KPLO-TV 8| Lynchburg WLVA.TV I3
KOLO-TV 8| Dayton WHI0-TV 7| Sioux Falls KELO-TV 11| Norfolk WHRO-TV |5
i meAwfe ,§ Vermition fﬁggiw ‘l'g Petersbur, \Wégiw :
NEW HAMPSHIRE ED whbaiy % Portsmout WAVY-TV 10
num;-.n ;v;mhr‘\/l; Sliu‘l;onvlllo wSTV.TV 9 TENNESSEE Rishmond wnvwf\{ 2
Manshestey : [Lelece vv;gfg:“‘,' .;o Chattanooss WOEF-TV 12| Roanoke WOBJ.TV 7
NEW JERSEY WTOL-TV 1) WRGRTVERS wSLS.TV 10
Newsrk WNODT.TY 13| Younsstowa Wty 34| Jackson wOXI.TV 7 WASHINGTON
WKST.TV 33| Johnsen City WAML-IY 13| ettingham KVOS.TV 12
NEW MEXICO Zanosvlile WHIZ.TV 18] Knoxville VRS Passo XepeTy 18
.T WTVK 2g]Pullman oW/
Afbuguerque  KOGM-TV 4 OKLAHOMA Meomphis wHBQ.TV is|Richiang KNDD.TV 25
KDAT-TV 7| Ada KTEN 10 WKNQ 10 Seattle KING.TV 5§
KOB.TV 4| Ardmore KX 12 WMCT 5 KING TV
KAVE-TV 8|Enald KDCO-TV § WREC-TV 8§ KOMD.TV 4
[ KVER-TV 12| Lawton KSWD-TV _ 7| Nashville WDCN-TV  °2 Spokans KHQ.TV 6
Roswell KSWS-TV 8| Oklahoma Clty KOKA(ETTVA -zlg \zvtslt&!r\c : KREM-TV 2
3 . KXLY.TV 4
NEW YORK ol WEM-TV. 4 yesoma KINTTV 1i
Albany WIEN 10| Tulsa oty /. TEXAS KPEC.TV -5
WIRI 35 KOEQ-TY 11 [ abttens KRBC.TV 9 TVW I3
WCOA 41 KVDO-Tv 2 |Alpine KULF-TV 12| Yakima KIMA-:II”V 29
Binghamton WINR.TV 40 Amarlile KFDA-TV 10 KNDO-TV 23
Bumale WNBE-TV 12 OREGON KGNCYY % WEST VIRGINIA
WNED-TV *17 | Coos Bay KCBY-TV 11| Austin KIBC-TV 7| gjyeneld WHIS-TV 8
WGR-TV 2 Corvallis KOAC.TV *7| Beaumont KFDM.TV 8| Charleston WCHS-TV 8
WKBW.TV 7| Eugene KVAL.TV 13| Bls Spring KEDY-TV 4| Cjarksburg WB0Y.TV 12
Carthage WCNY.TV 7 KEZI-TV 9| Bryan KBTX-TV 8] Fairmont WIPB.TV §
Elmira WSYE-TV 18 Klamath KOT| 2| Corpus Christl KRI8-TV 8| yyntington WHTN-TV 13
New York WABC-TV 7| Medford KBES.TV 5§ KZTY 10 WSAZ.TV 8
WUHF-TV 8i KMED.TV 10| Dallas KRLD-TV  4/p.¢ Win WOAY-TV 4
WNEW-TV 5| Portland KGW.TV 8 KERA-TV 13| parkersburg WTAP-TV 5
WCBS.TV 2 KOAP-TV °10 WEAA-TV 8 wheeling WTRF.TV 7
WOR.TV 9 KATU.TY 2| El Pase KELP.TV 13
WPIX 1] KOIN-TV 6 KROD-TV 4 WISCONSIN
WINBCSTIVI KPTV 12 oSM-TV 8 ) WEAU-TV I8
Plattsburg WPTZ.TV 5| Resebura KPIC 4 [(Cluded Juarez, Mex.) ESumC oIt weAYIv 12
Reshester WHEC-TV 10 E’-T\Tf H||ED L (M
YWRot.Tv '3 PENNSYLVANIA Ft. Worth wBAB.YV '8 WEUIKCTVIRYI
WVET.TV 10| Altoona WFBG.TV 10| Harllngen KGBT-TV 4{La Crosse WKBT 8
Sehonsstedy WRGB 6| Erie WICU 12| Houston KPRC.TV 2| Madison WREEIRS
Syracuse WHEN.TV WSEE-TV 385 KHOU-TY 11 v
WNYS Harrisburg WHP.TV 21 KTRK-TV 13 WKOW.TV
Utiea WELKTV 2| sonmatown WARD-TV 53 Lareds KGNS-TV 8| Marinatte wigV' Ty 1)
WIAC-TV Lubboek 'l((gsg-}x :; Milwaukes mlﬁrnl}v lg
NORTH CAROLINA | Lamanitr WEONTY 18] Lutkin KTRE-TV 9 WMVS.TV *j0
Ashevllle WISE-TV 62| Leskhaven WBP2.TV 32| Midland KMID.TV 2 WIMLTY 4
WLOS-TV 13| New Castle WKST.TV § KDCO.TV 18 wXiXx 18
Chapsl_HIlI WUNC-TV *4( Philadelphia WCAU-TV 10| Monzhans KVKM.TY 9| Wausau W8AU.TV 7
Charlotte WBTVY WFIL.TV 6| Odessa KOSA.TV 7 WYOMING
WS0C-TV WHYY.TV *35 | Port Arthur-BuumoRlPAc v oa
Durham WTVD | WPCA-TV 17 o 5
Greensbors WEMY.TV WRCV.TV 3| Richardson KRET.TV o23(Casper '/ eIy &
reonville WNCT Pittsburgh KOKA-TV San Angele KCTV 8| giyerton KWRB-TV 10
Ralslph WRAL.TV § wiIC | KACB-TV 3
Washingten WITN 7 WQED *I3|8an Antonto KUAL-TV 4l PUERTO RICO
Wilmingten WECT 8 WTAE 4 KENS.TV 3 v 12
Winston-Salem WS8JS8-TV 12| Seranton WNEP.TV | KLRN °9|Aquadills w.?éﬁ-'_ll’_v &
kes- Barr WERETY 3 WOty 3| eavepuer "WORA-TY '8
Ikes. . . o
NORTH DAKOTA Yiku-Barrs W TV 18] Swestuater KPAR.TV 12 WIPM.TV °3
Bismarek KXMB.TV 12 Temple KCEN-TV 6| Ponce WRIK.TV 7
KFYR.TV 5§ RHODE ISLAND Texarkana KTAL-TV 6 WSUR.TV 9
Fase" WOAY-TY 8| Providens WIAR-TV 10| Waee KwrxTy gl WipRTvV
arge - rov LI{] . - -
i KXGO-TV 11 WPRO-TV 12| Weslaeo KRGV.TV ' § WKAQ-TV 2
*
Canadian Television Stations
Location C.L. Chen.|Location C.L. Chan, |Location C.L. Chan. |Location C.L. Chen.
Penticton CHBC.TV-2 13| Winnipes CBWT
Burmls AL'ERLAL“ V.S 8 BRITISH COLUMBIA ‘Prlnu George CKPG-TV 3 CBWFT 6
ot Asheroft CFCR.TV-2 10| Saddle Mountain CHHC-TV.1 4 CIAY-TV 7
oatesry GRENTY §|Bumaby iy - SHATY 8 Samon Arm T CHBEIVS 51 NEW BRUNSWICK
Crescont Valley . |
Drumheller CF%N-TV-I | Dawson Creek CJOC-TV 5 | Vaneouver CBJJ'; 2| campboliton CRCD.TV 7
CBXT-TV S| Enderby CHBC-TV-8 5 |Vernon CHBC.TV.S 7|Lamb) CKAM.TV 2
R, GRaNTVS Kamisops SEER-TV 4 Victerla CHEK-Ty | oncton CBAFT 11
2 slowna o
Lisydminster CHSA.TV 2 CHGP-TV-I 72 | LABRADOR Er A RN &
Pt e HEt STy 4 SABCTV-3|Goose Bay CFLATY B[ e
Vo' - -
Red Desr CHCA.TV @] [(sremons R MANITOBA NEWFOUNDLAND
CHCA-TV-2 10| Nolson CBUAT.TV-7 9 Argentia CIOX.TV 10
N Oflver CHBC-TV-3 8 |Baldy Mountain CKOS-TV-1 8|Corner Brook BYT 5
194 WHITE’S RADIO LOG { Peashiand CHBC-TV.10 35 |Brandon CKX-TV § CHEK-TV 8
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Location C.L. Chon.
Grand Falls CICN-TV 4
8t. John's CJON.TV 6
Stephenville CFSN-TV 8
NOVA SCOTIA

Antigonish CFXY.TV 9
Halifax CBHT 3

CIJCH.TV 5
Inverness CJCB-TV-l 6
Liverpool CBHT-l i2
New muov CFCY-TV-l 7
8helburne CBHT-2 8
Sydney CJCB-TV 4
Yarmouth CBHT-3 11

ONTARIO

Barrle CKVR.TV 11|
Cornvnll CJSS-TV 6
Elk L FCL-TV-2 2
Elllot I..lko CKSO TV-1 38

international conventions. These frequency ranges are listed here, at the right,

Location C.L. Chan.
Hamilton HCH-TV 11
Kapuskasing CFCL-TV-1 38
Kenora CBwW 8
Kingston KWS8.TV 1
Kitehener CKCO-TV 13
London CFPL- 10
North Bay CKGN-TV 10
Parry Sound CKVR-TV-1 |1l
Pembroke CHOV.TV §
Paterborough CHEX-TV 12
Ottawa CBDFT 8
BO 4

CJOH-TV 13

Port Arthur CKPR-TV-I 2
Sault Ste. Marle €JIC-TV 2
Sioux Lookout CHSL-TV 9
Sturgeon Falls CBFST 7
Sudbury CKS0-TV §
Timmins CFCL-TV 2
Toronto CBLT 6
CFTO0-TV 9

Location C.L. Chan.

Windsor CKLW-TV 9

Wingham CKNX-TV 8

PRINCE EDWARD

ISLAND

Charlottetown CFCY.TV {3
QUEBEC

Carleton CHAU.TV §

CJAOQ-TV-l 80

CHSM-TV 7

Clermont CFCV-Tv.1 75

Esteourt CJES.TV-I 70

lonquiere CKRS-TV 12

Matane CKBL-TV 9

Montreal CBFT 2

CFCF.TV 12

CFTM-TV i0

ce []

New Carlisle CHAU-TV 5

World-Wide Short-Wave Stations

Most international broadcasting is done within trequency limits agreed upon at

expressed both in frequency and by meter bands (wave-length).

Reception in the various bands varies according to the time of day and season
of the year. Reception in the 60, 49 and 41 meter bands is best at night during the
winter months. Reception in the 3! and 25 M. bands is best ot night, but all year.
Reception in the 19, 16, 13 and 11 M. bands is best during the day, alsc at night
during the summer in the 16 and 19 M. bands. This listing includes only SWBC often
heard in the U.S. and Canada, exclusive ot those in the continental U.S.

Abbr.: AIR—AIl India Radio; RAlI—Radiotelevisione ltaliana; RTF—Radiodiffusion
Television Francaise; VOA—Voice of America; RFE—Radio Free Europe. ¢denotes
stations beaming evening (U.S. time) broadcasts to the U.S., fmorning or after-

noon broadcasts, V—varies.

Kes.
3245

3255 E

3265

Call and Location

YVKT, Caracas, Ven.
LBC, Monrovia, Liberia
yvat, Tigre, Ven,
ZFY Georgetown, Br,

Gulana
W.I.B.S., Grenada,
Windward Is.
Hi7T, Sante Domingo, D.R.
HJCQ. Bogota, Colombia
YVOG Tru]illo. Ven,
H.B.S., Belize, Br.
Honduras
YVKX, Caracas, Ven.
Fort de France, Martinique
Freetown, Sierra Leone

5 HI5U, Santo Domingo, D.R.

Kaduna, Nigeria
YVLC, Valencia, Ven.

366 Accra, Ghana

HI5B, Santiago, D.R.

YVOJ, Merida, Ven,

HCGBI, Quito, Ecu,

Rangoon, Burma

HIEF, Cali, Col,

ELWA, Monrovia, Lib.

YVMW, Punto FiJi, Ven,

YVLA, Valencia, Ven,

YVQN, Puerte La Cvl‘lll.
on.

5 ZYS88, Manaus, Braz,

YVMG, Maracaibo, Ven,
YVDA, San Cristobal,

HIKE, Bogota, Col.

4840v Lourenco Marques, Moz,

4840
4845
4850

4870

YVO4, Vaiera, Ven,
HIGF, Bucaramanga, Col.
YVMS, Barquisimeto,

Ven.
Cotonou, Dahomey Rep.

4880 YVKF,Caracas, Ven,

4895
4893
4300

Daker. Senegal
ZY R22, Manaus,
YVKE, Caracas, V

4900v HJAC, Bnrnnqullln, Col.

4910
4910
4915
4920
4920
4935

4990
4998

HRQNS, Puerto Cortes,

Hon,
HCIMI, Quito, Ecua,
Guinea
Acera, Ghana
VLM4, Brisbane, Aus,
YVKR, Caracas, Ven,
Ibague, Col.
HCXiI. Guayaquil, Ecu,

st

0 Abidjan, Ivory Coa

YVMO, Barguisimeto,

en,

HICW, Buou. Col.
Paradys, So. A

Daklr. SQnonl
YVMM, Coro, Ven.
YVQA, Cumana, Ven.
YVLK, Caracas, Ven,
Yaounde, Cameroon
Radio La Cruz del Sur, La

Paz, Boiivia

Luol. Nigeria

YVMQ, Barquisimeto,

on,
CR6RZ, Luanda, Angola

Kes. Call and Location

5010 HCRCX, Quito, Ecu.
5010 St,
5020 HIFW, Manizalss, Col.
5020 Niamoy, Niger Rep.
5030 YVKM, Caracas. Ven.
5040 YV
5050 YVKD. Caracas, Ven,
5075 H)GC Bogota, Col.
5875 Tegucigalpa, Hand.

MA, Maracaibo, Ven,

Georges, Windward Isl.

5952 TGNA, Guatemala, Guat.

5954 T1Q, Puerto Limon, C.
5960 HICF, Bogota, Col.

5080v TGAR, Guatemala, Guat,
5980 4VB, Port au Prince, Haitl

5985 Hilversum, Neth,
5990 TGJA, Guatemala
5990 Habana, Cuba

5995 Fort-de-France, Mart,
6000 Radio Americas

8005 RIAS, Berlin, Ger,
6010 XEOI,
6015 PRAS, Rocife, Braz,
80i5v Habana, Cuba

6020 Hilversum, Neth,
Khabarovsk, USSR
Kuala Lumpur, Malaya
Lisbon, Port.
Baghdad, |rag
Rangoon, Burma

TiFC, San Jose, C. R.
HJLB. Ibnrue, Col,
Munich, Germany

HOUSI David Pan,
HCJB, Quito, ‘Ecua,
BBC, Londoen, Eng.
HIEX, Cali, Col.

1022, Tokye, lapan
6080 RAI, Caltanissetta, It.

Mexico City, Mexico

HRTL, Tegucigalpa, Hond.

6060 YDF, D]akarta, Indonesia

XEXG, Leon, Mex,
Horby, Sweden
Sofla, Bulgaria

70 Biak, West Papua

ZL7, Wollinlton, N.Z,
OAX4Z, Lima, Peru
Munich, Ger.

VLIG, Sydney, Aus,
Luxembourg, Lux,
XECMT, C. EI Mante,

Trans World Radlo, Monaco

Mex.
6090 HI2U, Santo Domingo, D,R,

6095 ZY B7, Sao Paulo, Braz,
6100 Belgrade, Yugo.

6105 XEQM, Merida, Mex.
6105 Coiogne, Ger,

6§10 BBC, London, Eng.

6115 ZYC?, Rio de lan., Braz.

6120 LRXI, Buenos Aires
6120 4VEH,
6120 BBC, Limassol, Cyprus

Cap Hartien, Haltl

6130 Port Moruby, Nov l.mlnu

6135 HRMF, La Celba, Hond.
6135 Pnpmo, Tahiti
6140 VLWBE, Porth, Aus.

v
6145 RTF, Allouis, Franee

6145v PRLY, Rio do Jan,, Braz,

Kes.

8200
6305

Locatlon C.L. Chan.
Quebee CFCM.TV 4
CKMI-TV 5

Rimouski CJBR-TV 38
Riviers du-Loup CKRT-TV 27
Rouyn CKRN-TV 4
Sherbrooke CHLT-TV 7
Thrse Rivers CKTM-TV (3

SASKATCHEWAN

ClrIylc Lake CKDS8-TV-2 ?
East End JIFB-TV 2
Moose Jaw CHAB-TV 4
Ifnvln CKBI-TV-4 2
Prince Albert CKBI-TV.l 2
Regina CKCK-TV 2
Sascatoon CFQC.TV 8
Swift Current CFIB-TV 5
Val Marie CIFB 2
Waaganui CKBI-TV:2 ?
Yorkton CKO8-TY

METER BANDS

475010 5060 kc/s (60 meter Band)
595010 6200 kc/s(49 meter band)
7100t0 7300 ke/s{4 1 meter band)
9500to 9775 kc/s({3 1 meter band)
11700 1o 11975 ke/s(25 meter band)
15100 t0 15450 ke/s ( 19 meter band)
17700 to 17900 ke/s { 16 meter band)
21450102 1750 ke/s{ 13 meter band)

25600 10 26 100 ke/s (11 meter bal_)_d)

Call and Location

BBC, London, Eng.
Wien, Austria
FEN, Tokye, Japan
HIK], Bogota, Col.
Alpiers, Algerla
Saigon, 8, Vietnam
HERS, Bern, Switz. ®
BBC, <imassol, Cyprus
Singapore, Sing.
VOA, Tlnllorl. “Maroceo
RTF, Allouis, France
Cayense, Fr. Guiana
Lisbon, Port,
HICT, Bogota, Col.
HJEZ Cali, Col.
BBC, London, Eng.
Pyongyang, N. Korea
Andorra, Andorra
4VHW, Port- nu-PrIn«. n
Halt

Andorra, Andorra

7095v Tehran, Iran

7105

Madrie, Spain

0 VOA, Colombo, Ceylon

BBC, London, England
Rabat, Morocco

BBC, London, England
Warsae, Poland
Talpeh, Taiwan
Bamako, Mali

50 Moscow, U.S.8.R.

VOA, Tangiers, Mor,
RTF, Paris, France
RFE, Germ,

Alglers, Alg.
Baghdad, Irag

7180 Moscow, U,8.8.R.

BBC, London, Eng.
Paradys, So, Africa
Bucharest, Roumania

00 R, Malaya, Sing.

7398y _Damaseus,
7480 Peking, China

7650
8016
8009
9360

VOA, Salonika, Gr.
Dakar, Mali Fed.

Trans World Radio, Monaco
VLDZ7, Meibourne, Aus,
Budapest, Hung.

BBC, London, Eng.
RTF, Paris, France
BBC, London, Eng.
8ofia, Bulg,

Saigor, Vietnam

Motols, Sweden

RAI, Rome, It,

Ankara, Tul

Singapore

Moscow, U.8.8.R.

RAI, b

YNME, Leon. Nie,
Beirut, Lebanon

Tel Avlv. Israel
COBC. Habana, Cuba

9360v Madrid, Spain e
9380y Madrid, Spain

8410

8440

BBC, London, Eng,
CP38, La Paz, Bol,

Call and Location

Peking, China
HI3U, Santo Domlnlo. 0.R.
Magadan, U.S.8.R.
Moscow, U.S.8.R.
smszz s-o Paulo, Braz.
aba
HOLA COIon. Pan,
505 NHK, 'Tokyo, Japan
Bolgr-do, Yugoslavia
London, England
RAI, Caltanissetta, It
5 XEWW, Mexico, DF, Mex.
VOA, Tangier, Mor.
Copenhagen, Den.
Port Moresby, New Guinea
OAXBE. lquites. Peru
525 NHK, Tokyo, lapan
Warsaw, Peland
AIR, Delhi, India
VOA, Courier, Rhodes
YVMZ, Maracaibo, Ven.
VDA, Manila, P.I,
HER4, Bern, Switz. o
9540 ZL2, Wellington, N.Z.
Warsaw, Poland
Khabarovsk, U.8.8.R,
ZY$S43, Curitiba, Braz,
9545 HEDS, Bern, Switz.
Pruuo. Czecho. o
9555 BBC, London, Eng.
9535 YSS, 8an Salvador, E. 8.
XETT, Mexico City, Mex,

Kes.

RAI, Rome, Italy
ZYZ27, Rio de lan., Braz,
9580 VLAY, Meibourne, Aus.

RTF, Allouls, France

5 DjJakarta, Indonesia

Hilvenum, Neth,

9590 ELWA, Monrovia, Liberla

JOZ3, Tokyo, lapan

Tashkent, U. s.s R.

BBC, London, Eng

XEYU, Mexleo, DF Mexlico

9800 CE960v, Santiage, Chile
805 Cologne, Ger.

90051 Athens, Greeee

8610 VL X9, Perth, Aus.

8610 ZYC8, Rio de lan.,, Braz,

9610 Oslo, Norway ®

9640 OAXSC, iquites. Peru

8615 VOA, Tanpier, Morocco

9620 ZYR96, Sae Psau'{o, Braz,

9630v CR6RL, Luanda, Ang.
9635 ZYR83. Aparecida, Braz.
9640 BBC, London, Eng.

9640 Cologne, Germany o
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Kes.

9640 HLKS, Seoul,
5 Tch. San Jose, C.R,

745

Kabul,
0

0 Hanoi,

Call and Location
Accra, Ghana

HVJ, Vatican City
BBC,Limassol, Cyprus
Moscow, U.S.8.R.
Amman, Jordan
Radio Free Europe, Ger.
LRX. Buenos Aires, Arg.
VLQ9Y, Brisbane, Aus.
Radio Liberty, Ger.
Moscow, U.S.S.

Hargeisa, Somaliia

9667
gaszv TGNB, Guatemaia, Guat.@

€0CQ, Havana, Cuba

BBC, London, Eng.

NHK, Tokye, Japan

VLHS, Melbourne, Aus,

XEQQ, Mexico City, Mex.

Lisbon, Port.

Havana, Cuba

LRAS2, Buenos Alres,
Arg. ©

London, Eng.

BBC, Singapore

Bulgaria @

Leopoldville, Congo Rep.

CE970, Santiago, Chils

Afghan,

BBC. London, Eng.

RAI, Rome, It.

Moscow, U.8.S

Europe

BBC, Londen, England

Brazzaville, Conge Rep.

Leipzig, E, Ger.
0

DZH7, Manila, P.1.
Cologne, Germany

HI2T, Santo Domingo, D.R.
Lisbon, Port.

Khabarovsk, U.S.8.R,

740
740v LR57, Buenos Aires, Arg.

Brussels, Belg.

HCIB, Qulto. Eeua, ©
ZYW28, Goiania, Braz.
RTbF Paris, France

BBC, Lond Eng.
Brazzaviile, Congo Rep
4VEH, Cap Hultlen, Hlltl
Oario, Egypt
Paklnl. China
Cairo, U.A.R.

Peking, China

8t. Georges, WInd\nrd sl.
BBC, London, Eng. ©
Budapest, Hung. e

N, Vietnam
D]alurta Indonesia

BBC. London. Eng,
Poking, China

9940 Peking, China

1700
1705
1705
1710
1710
1710
1720
1720
1725
1725
1725
11730

Ke.

Peking, China

Alma Ata, U.S.8.R

Ulan Bator, Outer Mongolia
Peking, China

Peking, China

Karachi, Pakistan

1695v_Tashkent, U.S.S.R

TGQB, Quetzatenango, Gua.
NHK, Tokyo, Japan
Horby, Sweden
VLBII, Meibourne, Aus,
AIR. Delhi, India
Dlakurh. Indonesia
BBC, Limassol, Cyprus
Brussels, Bololum
Brazzaville, Congo Rep,
VOA, Colombo, Ceylon
Prague, Czecho.
Hiiversum, Neth. o

Kcs., Coll and Locatlon

Rabat, Moroceo
Khabarovsk, U.8.8.
11740 VLCI1, Meibourne, Aus.
HVJ, Vatican State
11740 CEII74 Slntlllo, Chile
Pelung. hina

RFE, Europs

11745 Cllro, Egypt

11750 BBC, London, Eng,

| BBC, Singapore

FEN, Tokyo, Japan
RFE, Europe
Hilversum, Neth, o

VLBII, Melbourne, Aus.
Lourenco Marques, Moz.
11765 2YB8, Sac Paulo, Braz,
CP39, La Paz, Bolivis
Naven, E. Germany
11770 BBC, London, Eng.
1770 VOA,

ZLS, Wellington, N. 2,
NHK, Tokyo, Japan

O jakarta, Indon,

1785 VDA, Meloios, P.1.
795 Cologne, Ger. ®

95 D jakarta, Indon,
00 Acera, Ghana

22N
2
£
»
=3
H
.‘
22
=3
a

Bucharest, Rom.
Paradys, s Africa
Peking, China
BBC, London, Eng.
XE
Abidjan, Ivory Coast
ELWA, Monrovia, Lib,
30 :?nle =} Algeria

l er} geria
Colombo, Ceylon
Montevldeo. Uru,
Peking, China
840 VOA, Tangier, Mor.
Lisbon, Port, @
Hanoi, N. Vietnam
RTF, Allouis, France
845 Karachi, Pak.
850 Sofia, Bulp
Brussels, Belllum
Khabarovsk, U.8.8.R.

auuaaaaaug

RN ===
Lo ooownmo o

DZH8, Manila, P.I,
35v 0mdurmnn Sudan
BBC, London, Eng,
Moscow, U,S.S.

65 PRAS, Recife, Braz.
85 HERS, Bern, Switz. @
Moscow, U.S.8.R.

75 Habana, Cuba

.uaau
-3-3
o0

Karachi, Pak.

Radio Free Europe, Ger.
BBC, London, England
895 Dakar, Mali Fed,

Radio Froe Europe
VOA, Por

RAI, Rome, Italy @
Budnnut. Hung, @
10 Bangkok, Thai.

15 HCIB, Qulto Ecua, o
15 Cairo, Egypt

0 DXF2, Manila, P.I,

5
0 AIR, Delhi,
5

[}
1
)
|
]
1
|
|
|
1
|
]
1
|
)
|
1
|
]
1
|
|
[}
[}
|
II
:Bs.’a Radlo Free Eurono. Ger.
|
1
|
|
|
|
|
|
1
|
|
1
]
1
|
]
]
[}
|
|
1
]
1
| India
[}

LRASS, Buenos Arles, Arg.

Leopaldville, Congo Rep,

Munich, Germany
1775 2Y228, Rio de Jan., Braz.

Rome, It.
VLCII. Melbourm. Aus, t
L ]

BR, Hermosillo, Mex.

850v ZPAS, Asuncion, Paraguay

880 XEHH, Mexico City, Mex,

Phil,
900 CEIl180, Vllnnr'nlu. Chlle

ZYR78, Sao Paulo, Braz.

Call and Locatlon

HLK6, Seoul, Kores t
11925 Warsaw,Pol.
11925 Tashkent, U.8.8.R,
BBC. London, Eng.
Radio Liberty, Ger,
ZPA5 Encarnation
AFRTS, Munich, Ger,
Peklnu, China
BBC, London. Eng.
1945 Cologne, Germany o
1950 Jidda, Saudl Arab,
Hilversum, Neth,
1950 Saigon, 8. Vietnam
BBC, London, Eng.
BBC. Sing gapore
CE|1196, Santiago, Ch.
11960 Comkry. Guinea
Radio leorty. Ger.

Pekln‘

Monnvl-. Liberla
| Moscow, U.S.S.R

11990 Pragus, Czecho.

Moscow, U.S.S.R.

Peking, China

Lisbon, Port,

BBC, London, Eng,
Poklnl- China

BBC. London, Eng.
Melbourne, Australla
15085 8t. Georges, Windward I:I.

BW

15085 Paradys, So Alrln

15095 Peking. Chi
lndla

Kcs.

Par.

AlR, Dehll

10 XERR. Mexleo. D. F., Mex,

15 B, Qulto. Ecuador o

15 Pokln:

20 Colombo, Coylon

20 RAI, Roms, Italy

0 Warsaw, Poland t

20 HVJ, Vatican City

i25 Seoul, Korea ®

Lisbon, Portugal e

RTF, Allouls, France

VOA, Melolos, P, |I.

PRB2S, Sao Paulo, Braz.

NHK, Tokyo, Japan

Radio Free Eurono, Port.

Peking, Chi

BBC, London Eng.

15145 2Y K33, Recife, Brull
Radio Free Europe, Port.

Peklnu. China

5158 DAXAT, LImn. Peru

5155 ZYBY9, Sao Paulo, Brazll

5 ELWA, Monrovia, Libe,

5 Horby, Sweden

:lss VOA, Melolos, P. |,

5

5

5

RTF, Alfouls, France
XEWW, Mexico City, Mex.
Anklrl. Turkey

165 ZYN7, Fortaleza, Braz.
Copenhagen, Denmark
Damaseus, Syria

15170 Tromso, Norway

Radio Free Euronc. Port.
Luxemhnurg. Lux

15175 Dslo. Nor

5 Melbourno, Aultrnlla
5185 VOA, Poro, P. |,

15165 Radio Free Eurcpe, Port,
15190 Brazzaviile, Congo Rep.
15190 Helsinkl, Finiand t
15190 Moscow, USSR

15195 Radio Free Europe, Ger.
15205 XESC, Mexleo City, Mex,
15210 VOA, Melolos, P, I,
15210 ZPA7, Asuncion, Paraguay
15215 Radio Free Europe, Port.
15215 VOA, Okinawa

Kcs.

I 5275
I5280
15285

I5290

15290v Hlbanl

15295
15295
15298
15298
15300
15300

Call and Location

Hilversum, Neth,
;gnelc‘l’ln\nn. Chllnl
olo Ceylon
BBC, Lnndw Eng.
Beirut, Leblnon
, Japan
M-Iboumo, Aus,
Horby, Sweden
Moscow, USSR
Beigrade, Yugoslavia
ZYE2l, Belem, Brazi)
Leapoldville, Gongo Rep.
VOA, Melolos, P, I,
Bucharest, Rumania @
Radio Free Eurono. Port.
FEN, Tokyo, Japan

VOA, Munieh, Ger,
Cologne, Germany
Warsaw, Poland e ¢
IL4 Wclllnoton, N.Z.
x Czecho,
vo Tangiers, Mor.
Cubn
Beirut, "Leban
PRLS, Rio dc hn., Brazll
NHK, Tokyo, Japan
Cologhe, Germany
BBC, London, Eng. t
DZH9, Manila, P.I.

15300 Bucharest, Roumania
15800v Lourenco, Marques, Moz,

15305
15310
15815
15315
15325
15380
18530
15385
15340

Radio Liberty, Ger,

AIR, Delhl, Indis
VLCIS5, Melbourne, Aus,
HEUS, Bern, Switz. @
2YR228, Sao Paulo, Braz,
VDA, Munich, Germany
VOA, Tangiers, Mor,
VDA, Poro, P, |,

Radio leertg Germany

|5uov Habana, G

Taipei, Taiwan, China
Rabat, Moroceo
Luxembourg, Lux,
Radio Free Europe, Port.
ZYCY, Rlo de Jan., Braz,
Rldlo Liberty, Germany
BC, London, Eng.
DZFS Maniia, P.I,
CXAg0, Montevldoo.uml.
Lisbon, Port.
VOA, Tangiers, Mor.
NHK, Tokys, Japan
Radio Liberty, Germany

0 RAI, Rome, Italy

Cologne, Garmlny
Hilversum, Neth.
VOA, Munich, Germany

15460v PZC, Paramariob.

Surinam
Paramaribo, Surinam
Cairo, UAR
Peking, China
Luanda, Angola
ZYR232, San Jose Dos
Campos, Brazll

40 Peking, China

Acera, Ghana

BBC, London, England
BBC, London, Eng.
Brussels, Belgium
Brussels, Belglum
Habana, Cuba

Lisbon, Portugal
HCJB, Quito, Ecuador
Lisbon, Port.

Calro, Egypt

Habana, Cuba

Canadian Short-Wave—Domestic and International

*Transmitter at Sackville, New Brunswick

C.L. Location

5970 CBNX St. John's, Nf\d,
5970 CKNA Montreal, Que.®
5990 CHAY Montreal, Que,*
6005 CFCX Montreal, Que.
6010 CJCX Sydney, N.S.
6030 CFVP Calgary, Aita.
6060 CKRZ Montreal, Que,*
6070 CFRX Toronto, Ont.
6080 CKFX Vancouver, B.C.
6090 CBFW Montreal, Que.
6090 CKOB Montreal, Que.®

Kec. C.L. Location

6130 CHNX Halitax, N.S.

6160 CBUX Vancouver, B.C.

GIGO CHAC Montreal, Que.’
FR Montreal,

P Montreal, ue.

0 CB
CKL

8610 CBFX Montreal, Que,
CHLS Montreal, Que.®

" Que.*
9740 CHFO Montrenl Que.

Ke. C.L. Location

Ke.

C.L. Location

11705 CBFY Montreal, Que.
11705 CKXA Montreal, Que.®
11720 CBFL Montreal, Qus.
11720 CHOL Montreal, Que.®
11760 CBFA Montreal, Que,
1760 CKRA Montreal, Que.®

1

11800 CKEX Montreal, Que.®
11945 CKEX Montreal, Que.®
15090 CKLX Montreal, Que.®
15105 CKUS Montreal, Que.®
15190 CBFZ Montreal. Que,

15190 CKCX Montreal, Que.®
15255 CKSR Montreal, Que.®
15275 CKBR Montreal, Que,*
15320 CKCS Montreal, Que.*
17710 CHSB Montreal, Que.*
17735 CHRX Montreal, Que,*
17820 CKNC Montreal, Que.®
17865 CHYS Montreal, Que.*
21600 CKRP Montreal, Que.*
21710 CHLA Montreal, Que,*
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PICK THE CAREER YOU WANT

IN THE WONDERFUL FIELD OF ELECTRONICS
TRAIN AT HOME WITH THE LEADER

INDUSTRIAL ELECTRONICS

Prepares you to be an
Llectronic Technician
in industry, business,
/ / gorvernment, militar
Computers, telemetny
4 autom.tion. missiles
rockets are changing
our world. Course in
cludes illustrated les-
sons, special training
cquipment seat at no

f cxtra cost.

Get actue / > as
NEKI prepares you for
a choice of Communi-
cations fields and an
FCC License. Broad-
casting, microwave
radar, mobhile and
marine radio, naviga-
tion devices are somne
subjects covered. Spe-

cial raining cquip-
ment.
Job Counselors Ir ______

Cut Out

Advise Electronics
A carcer in Fleciro
\\

t I
will PL.LEASI

viou ¢ pr

SEE OTHER SIDE

Industrial Electronics
Radio-TV Servicing

Approv

TELEVISION-RADIO SERVICING
(INCLUDES COLOR TV)

Learn to fix radios
TV sets, hifi, cic
Farn sparc-time
oney a

g alter enrolling. Train
% for money-making op-
portunities :n 1

own s,)ar('-umco fuu-
4] um i -
£ mgl S 1¢ CISC
Special training
equioment included

FCC COMMERCIAL LICENSE

B IF'or men who want
to opcrate SCIV
transmitung tqu1|)-
ment used in com-
munications or to
work on Band
From Simple Circuit
E 10 Broadcast Opcra-

| tion, this new NRI
course trains you
u lv fou your Gov-

1L exams

and Mail—No Stamp Needed

,_1 NATI AR INSTITUTI
_J\\ D. ¢

] "
1
| Nl
FCC License
Communications

ACCREDITED MEMBER NATIONAL HOME STULCY COUNQL

for Vete Ke E



4\
To assure ADVANCEMENT or to

turn your hobby into a new and

PROFITABLE CAREER in the fast”
growing field of ELECTRONICS

you should nvestigate |, Qulity for Higher pay

Yeou must be trained to qualify for
highm carnings and advancement
Wihichever branch of Flectronics you
llle ] J I{I I I()ll]C-Slll(l}r select. you'll find that NR1 uammg
is the tinwe-proved way to get akead
in this interesting, growing industry

Courses 1in Industrial
Electronics, Radio-TV
Scrvicing, Radio-TV

CommunicationS r..... Traning Equipment Included
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new careers in this Llectronic Age. Mail postage-free card.
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’ FIRST CLASS
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(Sec. 34.9, P.L.&R.)
W ashington, D.C.
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ND POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

Oldest and Largest Sctool
As the oldest und largest home-
study school of its kind, NR I can
supply training at recasonable
cost. Monthly payment plans.
Mail postage-free card for NRT
CATALOG. National R.dio
Insritute. Washington 16, . C.
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