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ONLY AMERICAN BASIC SCIENCE CLUB OFFERS YOU A 

COsWPUTE ELECTRONICS LAO 
that builds 65 electronic projects 

80 
0 BASIC RADIO COURSE for only $15 

Complete Lab and Course comes in 4 kits ... one a month' 

TROUBLE SHOOTING WITH THE SIGNAL TRACER 

A VALUABLE 
ELECTRONICS LAB 

Ceetir'ne pert. by RCA, MALLORY. PYRAMID, 
GE, CENTRALAS, STA(BPOLE, TRIM lied .her 
relish! .,en.l Retell eeh,s 1 pans Ian it MDRE THAN 25 DOLLARS 

A COMPLETE 
ELECTRONICS COURSE 

Th manuals are expertly written, 
clearly Illustrated ..,making It easy for 
you to build AS protects In electronics, 
step-by-step. You gain a valuable lec 
Ironies background that will enrich your 
life and help shape your future! Basic 
enough for bgnnert...rewarding 
enough for experts. Nowhere else is a 
course of this scope available at this 
LOrf PRICE! 

z.ENTHUSIASTIC MEMBERS WRITE: 

"basic principles unlar0ttably 
learn.d" .. . 

1 Is a .1> after lasing oii. el a eat r - 
mehn In Y. ur kits that I un +a/ I I. e 

u4 sash r[ettukls tearer.! the Ls.. III,. lt1. .l ,e, tr. nb JOHN R. KANIA, - It, k 
Ate. Y, nkers 5 N. Y 

"your kits are in leg and 
rewarding" .. . 

S a, an ele tr. oh. bloated 1,, the llr 1' r,e 
,,d find l um kite lute.. tin,. al tei,t IU,a 
U. 13.10 net a sere! a,o thing In Ile r,1, 1 lot i,n lase n 1, n 1 a the 1i1 JOHN 
G DILL. her ter Air V r.e Ii. , /II el 
51ós, 

"far ahead f friend taking 
onoth.r c.un." . 

,l friend ,f opr la. l.ku,, rrr-i i 1.1 e 

.rte In ele tr. olio end I ,.,e Irr1 .1 u 
fr. in s ur runt too kilo 11 hr I a. I'. n I.. .s RAY P. ILOOLAU. 1. 
1's hu,5. St' Lou. outer, Nan. 

"the number .of cncph pruent.d 
is enlacing" 
1 ur kits ,(ter rsr. t nprl ,e 
o ostly performed , nil Ir tl a letter 1.óo, 
sit I r l .,,)lose lab rat rte T1 a I, 
,f nin cm, 'smelled of the ,Iir1 s -,d 

n. retenes f their .1..rt. t. cult , ...bar 
R M, HELM. I'r. less . . f I' n B... r 

( el. it.,, Collet, 1. ,idle. Sn C. 

KIT 1 - MAGNETISM AND ELECTRICITY 

Builds 26 Projects including: Subjects include: 
Electroscope Electro Magnet Magnetic Fields Electron 
Galvanometer AC Buzzer Theory Electric Charge Direct 

Demagnetizer Relay Solenoid Current Electro -Chemistry 
Coin Tosser Alternating Current Inductance 

Transformer Principles 
FREE with kit 1 - Surprise "Mystery Box" 

KIT 2 -- RESISTANCE, CAPACITANCE AND RECTIFICATION 
Builds 18 Projects including: Subjects include: 

Strobe light Thermocouple Ohm's Law Power Formulas 
Wheatstone Bridge Voltmeter 
AC Rectifier DC Power Supply 

FREE with kit 2- 
KIT 3 - AMPLIFIERS AND OS 

Builds 14 Projects including: 
Two Stage Amplifier Capa- 

citance Burglar Alarm Prox- 
imity Detector High Speed Strobe 
Light Ripple Tank Wave Gen- 

Rectification Resistance 
Neon Glow Tubes Capacitance 

Filter Circuits 
Electric Soldering Iron 

CILLATORS 

Subjects include: 
Vacuum Amplifier Tubes Volt- 

age Amplification Oscillator 
Circuits Frequency and Wave 
Length Sound Waves, Pitch and 

erator Code Practice Oscillator Resonance 
FREE with kit 3-"Steps -o a Ham License" Manual 

KIT 4 - AUDIO AMPLIFICATION AND RADIO 
Builds 7 Projects including: Subjects include: 

Microphone and Audio Amplifier Audio Amplifiers Amplitude 
Broadcast Radio Short Wave Modulation Radio Theory 

Radio Signal Tracer Trans- Regenerative Circuits Tuning 
mitter Circuits 

FREE with kit 4 - Radio -TV Service Manual 

ALL THE EQUIPMENT FOR ALL THE ABOVE - Only $1586 
SEND $200 WITH PAY $345 FOR EACH KIT YOU RECEIVE 

ONLY COUPON ONLY (ONE A MONTH FOR 4 MONTHS) 

Your Sells/action or Your Money lark ..AND You Mey Cence/ et any time 
without b/iyation. These 'Ito Risk"essarenres bererse we know you will be 

SURPRISED. AMAZED! DELIGHTED! r------ A R.cAra R L,,C issNC!- CLUB, Inc. 
501 E. Crockett, Sal Antonio 6, Texas 

Start sending ma .5.It. á.1'.'s "Electronics I ah' in four kits, one earl] mo th. If not satisfied on inspection of first kit I may re urn It for immediate refund. (1 choose the 
plan checked] 
( 1 I enclose e2.O11 and will pay $3.15 Plus COI, postage on arrival of each kit. I may laurel unehippe.l kits at any time. 
( I I rnrlose it á.5O, fall panient. 1'OST.IGI: PAID. for all four kits. I may cancel al 

ally time and get foil refund on unship .ed kits. 

NAME .. .. .. 

ADDRESS 

PITY and STATE 

MAIt TN/S MONEY-SAVIN0 COUPON NOW! 



RADIO -TV EXPERIMENTER 1 

Cast your ballot for a successful future ! 

ACCOUNTING 
Accounting 
Auditing 
Cost Accounting 
General Accounting 
Junior Accounting 
Practical Accounting 
Public Accounting 

ADVERTISING 
Advertising 
Magazine & Newspaper 

Advertising 

ARCHITECTURE 
AND BUILDING 
CONSTRUCTION 
Architectural Drawing & 

Designing 
Architectural Interiors 
Architecture 
Building Contractor 
Building Contractor with 

Drawing 
Building Estimator 
Building Maintenance 
Carpenter -Budder 
Carpentry & Millwork 
House Planning 
Lumber Dealer 
Mason 
Painting Contractor 
Reading Art. Blueprints 
Reading Street. Blueprints 

ART 
Advertising Layout A 

Illustration 
Amateur Artist 
Commercial Art 
Commercial Cartooning 
Fashion Illustrating 
Figure Drawing & Painting 
Magazine Illustrating 
Show Card & Sign Prod't'n 
Show Card Writing 
Sign Painting & Designing 
Sketching A Painting 

AUTOMOTIVE 
Auto Engine Tune-up 
Automobile 
Automobile Body Rebuilding 

and Refinishing 
Automobile Electrical 

Technician 
Automobile Technician 
Diesel Engines 

u 

I.C.S. is the oldest and largest cor- 
respondence school. 249 courses. 
Business, industrial, engineering, 
academic, high school. One for 
you. Direct, job -related. Bedrock 
facts and theory plus practical 

Diesel -Gas Motor Vehicle 
Engines 

Gas Engines 
Internal Combustion Engines 

AVIATION 

AeroEngineeung Technology 
Aircraft & Engine Mechanic 
Aircraft Mechanic 
Aviation Engine Mechanic 

BUSINESS 

Business Administrator 
Business Correspondence 
Business Law 
Business Management 
Business Management & 

Marketing 
Business Management & 

Production 
Business Psychology 
Canadian Business 

Management 
Clerk -Typist 
Commercial 
Condensed Business Practice 
federal Tax Course 
Managing a Small Business 
Marketing 
Office Administrative 

Engineenng 
Office Management 
Professional Secretary 
Programming for Digital 

Computers 
Purchasing Agent 
Retail BusinessManagement 
Shorthand 
Stenographic 
Typewriting 

CHEMICAL 
Analytical Chemistry 
Chemical Engineering 
Chemical Engineering Unit 

Operation 
Chemical Laboratory 

Technician 
Elements of Nuclear Energy 
General Chemistry 
Industrial Analytical 

Chemistry 
Industrial Chemistry 
Professional Engineer- 

Chemical 

PULP AND PAPER 
Paper Making 
Pulp A Papes Engineering 

Pulp & Paper Making 
Pulp Maling 

CIVIL ENGINEERING 
Bridge A Building Foreman 
Civil Engineering 
Construction Engineering' 
Highway Engineering 
Mine Surveying & Mapping 
Principles of MaDning 
Principles of Surveying 
Professional Engineer-Civil 
Railroad Engineering 
Roadmaster 
Sanitary Engineering 
Section Foreman 
Sewage Flanl Operator 
Structural Engineering 
Surveying and Mapping 
Water Works Operator 

DRAFTING 
Aircraft Crafting 
Arehitectaral Drafting 
Drafting g Machine Design 
Electrical Drafting 
Electrical Engineer Drafting 
Electronic Drafting 
Industrial Piping Drafting 
Junior Mechanical Drafting 
Mechanical Drafting 
Sheet Medal Drafting 
Structural Drafting 

ELECTRICAL 
Elec. Appiance Servicing 
Electrical Contractor 
Electrical Energ (Power 

Plant option-Electronic 

EleDtwcn n n Tech. 
Electrical Instrument Tech. 

Illumic Motor Repairman 
Illumioatmn Eng'r'yy Tech. 
Industrial Electrical Techn. 
Power -House Engineering 
Power Lire Design and 

Construction 
Practical Electrician 
Practical Lineman 
Professional Engineer- 

Electrical 
Reading Beelike' Blueprints 

HIGH SCHOOL 

Good English 
High School Business 
High School College Prep 

(Arts) 

High School College Prep 
(Engineering & Science) 

High School General 
High School Mathematics 
High School Secretarial 
Modern Letter Writing 
Short Story Writing 

LEADERSHIP 
Industrial Foremanship 
Industrial 5e pervision 
Personnel -Labor Relations 
Supervision 

MATHEMATICS 
Mathematics and Mechanics 

for Engineers 
Mathematics and Physics 

for Engineers 
Mathematics and Physics 

for Technicians 

MECHANICAL 
Industrial Ergineering 
Industrial Instrumentation 
Junior Mechr nical 

Engineering 
Mechanical Engineering 
Prolessisnal Engineer- 

Mechanica 
Quality Control 
Introductory Technical 

Writing 

PETROLEUM 
Natural Gas Production & 

Era nsmiss on 
Oil Field Technology 
Petroleum Production 
Petroleum Prod'en EngYg 
Petroleum Refinery Operator 
Petroleum Refining 
Petroleum Technology 

PLASTICS 

Plastics Technician 

PLUMBING HEATING, 
AIR CONDITIONING 
Air Conditiorang 
Air Conditioning with Draw 'g 
Air Conditioning 

Maintenance 
Domestic Heating with 

Oil A Gas 
Domestic Refrigeration 
Heating 
Heating & Ai- Conditioning 

with Drawing 

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

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

Healing, Drawing & Estimatog 
Plumbing 
Plumbing, Drawing & 

Estimating 
Plumbing & Heating 
Plumbing & Stesmritting 
Practical Plumbna 
Refrigeration 
Refrigeration A Alf 

Conditioning 
Steamfitling 

RAILROAD 

Air Brake Equipment 
Car Inspector & Air Brake 
Diesel Electrician 
Diesel Engineer & Fireman 
Diesel Locomotive 
Diesel Machinist 
Railroad Administration 
Railroad Car Resairer 

SALESMANSHIP 

Creative Salesmanship 
Real Estate Salesmanship 
Retail Merchandising 
Retail Selling 
Sales Management 
Salesmanship 
Salesmanship & Sales 

Management 

SHOP PRACTICE 

Bohemia king 
Electric Welding 
Foundry Practice 
Gas and Electric Welding 
Gas Welding 
Heat Treatment of Metals 
Industrial Metal urgy 
Machine Shop Inspection 
Machine Shop Practice 
Machine Shop Practice & 

Toolmaking 
Metallurgical Engineering 

technology 
Physical Quality Control 

of Metals 
Practical Millwrighting 
Reading Shop Blueprints 
Resistance Welding ' 

Technology 
Rigging 
Safety Engin'r'g Technology 
Sheet Metal Winker 
Tool Design 
Tool Engineering Technology 

For Real Job Security-Get an I. C. S. Diploma! I. C. S., Scranton 15, Penna. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 84448C, SCRANTON 15, PENNA. 

Toolmaking 
Welding Engineering 

Technology 

STEAM AND DIESEL 
POWER 

Combustion Engineering 
Power Plant Engineering 
Stationary Building Eng r'g 
Stationary Diesel Ene g 
Stationary Diesel.Electne 

Engineering 
Stationary Fireman 
Stationary Steam Enq'r'g 
Steam Engine Operation 

TEXTILES 
Carding and Spinning 
Cabl 
Cottoning Manufacturing 
Cotton Warping & Weaving 
Dyeing A Finishing 
Hosiery and Circular Knitting 
loom Fixing 
Spinning 
$y Fabric 

Manufacturing 
Synthetic Throwing, Warping 

d Weag 
Textile Designing 
Textile Engineering 
Textile Mill Supervisor 
Woolen Manufacturing 
Worsted Manufacturing 

TRAFFIC 
Motor Traffic Management 
Railroad Rate Clerk 
Traffic Management 

TV -RADIO -ELECTRONICS 

Gen'I Electronics Technician 
Industrial Electronics 
Practical Radio -TV Ener'g 
Radio Operating 
Radio Servicing 
Radio Servicing with 

Pgltical Training 
Radio A TV Servicing 
Radio A TV Servicing 

with Practical Training 
Servicing Electr'n c Devittº 
Servicing Sound Eout'D't 
Practical Telephony 
Telephony and Radio 

Communications 
N Receiver Servicing 
TV Technician 

Accredited Member, 

National Home Study Council 

i.C.S 
In Hawaii reply P.O. Box 418, Honolulu 

Without Cost or obligation, send me "HOW to SUCCEED,' the opportunity booklet about the Cali I have indicated below, and a sample lesson 

Name of the course in which you are interested 

Your Name Age Home Addaece, 

City Zone State Working Hour n M to_P.M. 
Occupation Canadian residents send coupon to International Correspondence Schools, GnAdian, Ltd., 

Montreal, Canada.... Spec al low monthly tuition ratee to nromunrs of the U. S. Armed Forces. 



Fri 
COVER STORY 

VHF Converter for Shortwave or 

A SCIENCE AND MECHANICS - 
HANDBOOK 

Sprilrig '62 

Communications Receivers 33 

WHITE'S RADIO LOG (New 37 -Page List Includes Over 1,000 Changes) 
All U. S. and Canadian AM, FM and TV Stations; Mexico, Cuba, World -Wide Shortwave.151 

PROJECTS FOR RADIO EXPERIMENTERS 

Inexpensive Battery Power Supply 25 
Midget Public Address System Amplifier 29 
Quickie: Three -Transistor Radio 41 

Build Your Own Hi -Fi Stereo Headphones 47 

Adjustable Mike Stand for $1.50 60 
DX Shortwaves with a Crystal Diode 62 
Practical One -Tuber for Serious Beginner 67 

How to Design Your Own RF Coils 85 

Two -Channel Mixer for Hi -Fi 94 

Compact FM Phono Oscillator 99 

Tuned Radio Frequency Tuner 112 

Simplified Panel Lettering 121 

Transistorized Hi -Fi Preamp 123 

Transistorized Pocket Superhet 133 

OF SPECIAL INTEREST TO HAMS 
Multiple Channel Crystal Selectors 72 

Experimenter's Antenna Impedance Bridge B3 

Ham Band Marker r 87 

3-N-1 Antenna Box 89 

HOW TO MAKE TEST EQUIPMENT-SERVICING TIPS 

Don't Kick Your TV Set-Fix It 44 
More Power for Your FM Set 50 

Transistorized Signal Tracer 53 
Low -Range Ohmmeter 57 

AC Volt Board for $6 80 

Deluxe Transistor Checker 106 

Decade Resistance Box 127 

RF-AF Resonance -Frequency Meter 143 

OTHER USEFUL ELECTRONICS PROJECTS 

$16 Electronic Metronome Timer 26 Compass Galvanometer 
Air Raid Radio Alarm-Control Switch 39 HO -4 Train Control 
Pushbutton Music Box 59 Applause Meter 

Experimenting with a Capacity Control..118 

DEPARTMENTS AND PUZZLES 

Outlaw DX 92' Shortwave Guideposts 

75 

76 

102 

115 
What's Your Radio -TV Theory Quotient?..101 TV Circuit Puzzle 122 

Looking Over New Products 139 

Cover by Bill Wadkins 

B. G. DAVIS JOEL DAVIS 
Publisher Assistant Publisher 

Published and Copyrighted 1962 by 

SCIENCE AND MECHANTCS PUBLISHING COMPANY 
A Subsidiary of Davis Publications, Inc. - 

450 East Ohio Street Chicago 11, Illinois 

RADIO -TV EXPERIMENTER No. 595 presents a number of the most 
popular electronics articles that have appeared in SCIENCE and 
MECHANICS magazine, plus many new projects covering AM -FM 
radio, television, and dollar -saving test equipment of interest to all 
experimenters, amateurs, and DX fans. A newly revised White's Radio 

Log is also included. 

ART YOUNOOUIST 
Editor 

GARRY WINTER 
Managing Editor 

LYNELL A. JOHNSON 
Assistant Editor 

DON A. TORGERSEN 
Assistant Editor 

LEROY R. KIETZMAN 
Production Editor 

BILL WADKINS 
Art Director 

WAYNE WILLS 
Managing Editor 
Science and Mechanics 

Adverti.ina Offices: Chicago: 
430 E. Ohio SL. WH 4.0330; 
New York; 505 Park Ave.. 
PL 2.8565; Lo. Angeles: 1830 
W. Olympic Blvd., DU 3-3580. 

No. 595 
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RADIO -TV EXPERIMENTER 3 

/ These men are getting practical training in NEW Shop -labs of 

f 

1 

ELECTRICITY C OY N E ELECTRONICS 
ON REAL 

Motors-Generators 
-Switchboards- 
Controls-Modern 

Appliances- 
Automatic 
Electronic 

Control Units 

TELEVISI 6 
RADIO ELECTRONICS 

ONRREALTV- 

Black and White 
and Color 

AM -FM and 
Auto Radios 
Transistors 

Printed Circuits 
Test Equipment 

i 

1 

in Chicago-prepare for today's TOP OPPOR- 
TUNITY FIELD. Train on real full-size equip- 
ment at COYNE where thousands of successful 
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 needed. 
Employment Service to Graduates. 
START NOW-PAY LATER-Liberal Finance and Pay- 
ment Plans. Part-time employment help for students. 
GET FREE BOOK-"Guide to Careers" which describes 
all training offered in ELECTRICITY and TELE- 
VISION -RADIO ELECTRONICS-no obligation; 
NO SALESMAN WILL CALL. 

Coyne Electrical School, 1.501W. Congress Parkw,v 
Chartered Not For Profit Chicago 7, Dept. 32-9C 

MAIL ,'COUPON ORWRIT TO 
ADDRESSER LOW 

COYNE ELECTRICAL SCHOOL 
Dept. 32-9C-New Coyne Building 
1501 W. Congress Pkwy., Chicago 7, III. 
Send BIG FREE book and details of all the training 
you offer. However, I a -n especially interested in: 

I 0 Electricity Television Both Fields 

Name 

Address 

City State 

COYNE offers 
LOW COST N 0 

1. . 

lELEi..QTraining 
n 

Io. OP" 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! 

i 

. tYOU CAN QUInlyr' 
BE DOING INTERESTING 

d` 
/, d 

PROFITABLE 

THIS LIKE 
.11 

Coyne brings you MODERN -QUALITY Television Home Train- 
ing; training designed to meet Coyne standards at truly lowest cost 
-you pay for training only-no costly "out 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 Life- 
time Employment Service to Graduates. 

, 
ELECTRICAL 

CHARTERED AS AS AV EDUCATIONAL INSTITUTION 
NOT FOR PROFIT 

1501 W. Cantress Parkway Chicago 1, DepL 32-H9 

r.P 
r 

II 1 ! 
INl 

s w. coou, lr.. Rnanr 
Coyne-the invitation behind tAu train- 
inG... .. larye.t. a1Qwr. Cat .e.ipp.d 
asid.ntia/rAoolofW A[ntFw.a.dlrna. 

Send Coupon or write to address below 

for Pee Book - 

and full details, 
including easy 
Payment Plan 
No obligation, no 
salesman will call. 
r 

I' :. - Jq 

Cave 

COYNE Television 
Home Training Division 
Dept. 32-H9, New Coyne Building 
1501 W. Congress Pkwy., Chicago 7, III. 

Send Free Book and details on how I can get 
Coyne Quality Television Home Training at 
low cost and easy terms. 

Name 

Address 

City State 



RADIO -TV EXPERIMENTER 

fir 
Abraham Marcus, co-author of famous best-seller 

"Elements of Radio" makes amazing offer! 

(TRY MY RADIO COURSE FREE 
REPAIR FOR i MONTH 

"If you haven't earned at least $100 in spare 
you pay not a cent." 

WHAT YOU GET IN THESE 

3 GIANT VOLUMES 

time during that period 
H ere R Is( The most aminn guarantee ever offered on any radio -TV 
courfe anywherei We'll send you Abraham Marcus' course to use 
FREE for one full month! if in that time you haven't actually made 
5100 fixing radios and TV sets, just return the books to us and pay 

Why do we 
notmake 

this sensational otter? First. because these books are 
so easy to use. They are written In the same clear.easy-to-understand 
language that made the author's "Elements of Radio a 1.000.000 
espy bestseller. Second, because these books get right to the point -tell you what to do In 1.2.3 fashion. For example. once you master 
the first few chapters of the TV book you n ready for buniness- 
ready to do service Jot's In the geld-Jobs that account for Over S0% 
of all service calls. 
DON'T WAIT) You risk nothing when you send the coupon below. 
You don't have to keep the books and pay for them unless you actually 
make extra money fixing radios and TV seta. Even when you decide 
to keep them, you pay on easy terms. Mall the coupon now. 

MAIL THIS COUPON 
g Prentice -Hall, Inc., Dept. 5747-D1 

Englewood Cliffs, New Jersey I 
Please send me Abraham Marcus' TV & RADIO REPAIR COURSE 
(3 volumes) for 10 days FREE examination. Within 10 days I I will either return it and owe nong. or send my first payment of 85.80, plus a few cents postage. Then, after I have used the 
course for FULL MONTH, if I a not satisfied I may return It II 
and you will refund my first payment. Or I will keep the course 
and send you two more ayment. of $5.80 a month for two I 
months, $5.25 less than Lt books were bought Individually. 
Name 

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 I 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. 
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, 

Address I short-wave, portable, automobile receivers, etc. Explains , 

City Zone. ,.State how to use testing Instruments, such as meter, vacuum -tube i tai to me - i - - .8 voltmeters, tube checkers, etc., etc. li li--li li li-i li -----MI tali I= OR li Ell-li -li ti IRE li e 

DETECT POLICE RADAR TRAPS BEFORE THEY DETECT YOU I 

RADAR KING 
I Plans $1.00, refundable on kits (with assembled Simultaneous operation of S and X band. S band I antenna) $19.95 and wired units $29.95. Extra antenna shipped with kit or wired unit unless antennas $4.50 each. otherwise specified. 
I WARDELL SMITH, 65 GLENWOOD ROAD, UPPER MONTCLAIR, N. J. I 
I WMai 

8 TRANSISTOR 
TWO BAND 
PORTABLE RADIO 

Now-at the flick of your finger, you can tune in any 
part of the world! Thrill to broadcasts direct from 
Africa, South America and Europe! Only $29.50. A 
nine volt 006P transistor batteries only 39n each. 
Order yours now. 
A. JOHNSON / 233 Barrett Ave., Jamestown, N. Y. 

YOU'LL 
-FALL .IN 

LOVE 

SEE PAGE 148 

EXPERIMENTERS AMATEURS HOBBYISTS 

1 
7i -1°1i) 

E+ . 

JOE PALMER 
ELECTRONICS 

ti 
Here's your chance to buy your electronic components at 
prices that are bbt a fraction of wholesale. We specialize 
in government surplus radio and electronic parts. Sit down 
right now and send us a postcard requesting your free copy 
of the 1962 catalog. It contains more than 70 pages of 
unequalled values with hundreds of illustrations. You will 
save more through buying by mail than you ever believed 
possible. Send for the catalog today; do it right now ! 

P.O. BOX eí88 ccc 
SACRAMENTO. CALIFORNIA WRITE TODAY FOR FREE CATALOG 



RADIO -TV EXPERIMENTER S 

In Spare Time at Home ...PREPARE FOR -A BETTER JOB 

.::. OR YOUR OWN BUSINESS in One of Many Branches 

°'.E LE 

`ia' r 
4 

NEW! 

NEW! 

NEW! 
Shown above is the valuable new 
combination oscilloscope and volt- 
meter which DeVry Tech men build 

.during the new training program. 
But that's not all! New movies, new 

' experimental projects-all prepare 
you thoroughly in this latest and 
greatest DeVry Tech training program. 

Build and keep this BIG 

DeVry Engineered TV set - 
easily converted to U.H.F. 

(optional training feature at 

moderate added cost.) 

Vout Cuide to Profitable Job Opportunities! 
TV -Radio Broadcast Technician 

Color Television Specialist 
Radar Operator Laboratory Technician 
Airline Radio Man Computer Specialist 

Quality. Control Manager 
Your Own" Sales & Service Shop 

. . PLUS MANY OTHERS 

HOME MOVIES 

RADIO -TELEVISION -RADAR 
If you are seeking a better job or a business of 

your own, the appealing field of Television - 

Radio -Electronics offers REAL PROMISE! 

In this fast-growing field, trained Electronic 

technicians find many good -paying, interesting 
jobs in manufacturing, installing, operating, 
servicing. Equally important is the fact that 

these are GOOD JOBS-offering the kind of a fu- 

ture that an untrained man often dreams about. 

No previous technical experience or advanced 

education needed. Prepare for this profitable 
field in your spare time at home, or 

in our mcdern Chicago or Toronto 
Laboratories. Nothing else like it! 
Send for FREE details. 

EARN WHILE YOU LEARN! 
After you get part of DeVry Tech's 

training with equipment at hone, 
you may then in your spare time, be- 

gin to earn real money servicing Ra- 

dio and Television sets. 

COLOR TV L= 
DmVry Tech 

rn 

y1 
treinin 

' Color Television _.._ 
also includes 

^ 

300 . : ; 
learn-By-Dcing, - projects -- d 

, make important points 
(1 crystal clear. Speeds your 

learning. It's almcst like hav- 
ing an instructor at your side! 

Send for 2 FREE Booklets NowlS0,E 
QK. 

Accredited Member of National Home Study Council 

"One of North America's Foremost Electronics Training Cretin" 

.-y '+ 
o ,,L e 

DeVRYINSTITUTE 
CHICAGO 41`L ILLINOIS 

DAM over 300R o 
Radio -Electronic 

practical projects fro --_.*, 
cicui.Flec Parts. You build and many shipmeR, w$less micro operate Ty -R 

of 
rojects_all designed to provide 

many other mej r col experience of home. 
outstandi 

"9 pract;- 

ACT N O W Get information-packedl publi- 
cation FREE! Mail coupon today. 

DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago 41, III,, Dept. RTE -I -S 

Please glee mº your FREE booklet, "Electronics and YOU," and 

tell me how I may prepare to enter one or more branches of 

Electronics. 

Nome Age 

Street Aye 

MILITARY SERVICE 
If you are subject to mil 
itary service, the nfor- 
motion we have Auld 
prove very helpful.. Mail 
coupon today. 

YOU ALSO GET ... 
the same{EMPLOYMENT 
SERVICE that has helped 
thousands of our gradui 
ates toward fine careers 
in Electronics. s 

e, . . . 
ea 

Zane Sror 

For details of Canadian Training Programs, 
address Davey Tech of Canada, Ltd., 

2044-A 970 Lawrence Avenue west, Toronto 19, Ontario 

City 
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FLEICTRONIC KITS... 
... HI-FI - 

... TEST INSTRUMENTS 
... HAM GEAR 
....CITIZENS RADIO 

. - . TRANSISTOR RADIO 

All easy -to -build - with complete, step-by- step, beginner -tested pictorial instructions 
o All tremendously economical - cost 50% less than comparable wired units 

All fully guaranteed - lifetime service and calibration at small cost 

Witt All in the latest'7E/COL7 Catalog 

-Mail coupon today for your free copy.- - - 
EICO Electronic Instrument Co., Inc. 

3300 Northern Blvd., L. I. C. 1, N. Y. RTE -62 

Please send FREE catalog and 
name of neighborhood dealer. 
Name 

Address 

City Zone State 

WEBCOR STEREO CHANGER 
- Original 

Price 

$ 38.95 
Your 
Cost 

$19.95 
These are current production factory fresh four -speed changers in original factory cartons, not surplus funk or seconds! Ideal for stereo conversions, new system installa- tions, or replacements! 

Check These Features! 
SONOTONE crystal stereo hi-fi cartridge included. Stu, fitly constructed mainplate has scientifically constructed ribs that absorb vibration and remove rumble. Plays all size records, all four speeds, and both stereo and monaural records. a Exelu- e Intermix features. Changer automatically shuts oh alter last record has played. Minimum mtg. dim.: 141/4"wide, 131/4" deep 51/2' above and 4" below. TOTAL COST-Only 519.95 f.o.b. Northlake. Ill. 

Wood bates in blonde or walnut finish 53.50 Mounting board 51.50 45 RPM Spindle adapter $2.55 

EXTRA !!!PRESS TO TALK MIKE 
OrPrice J 

Cosfiginal 

$ J G2. C0 Your $10 95 
This Is a high quality American made low 
Impedance dynamic mike. Perfect for mobile 
as well as stationary use. It is a hand-held, 
press -to -talk unit, fully chrome plated and 
complete with 6' four conductor cable. TOTAL 
COST-Only $10.95 f.o.b. Northlake, Ill. 

ORDER DIRECT TODAY-No C.O.D.'s please. 

JOSEPH ELECTRONIC SUPPLY, INC. 
48 S. Wolf Rd. Northlake, Illinois 

Stoothem 
PHOTO METER 

44 s9 
C01t1p.. 1 

. 7)4L- 
) 7+ V/ 

,J 

Surplus Bargain Meter! 
Uses newest cadmium sulfide light cell _ Measures foot candles 0 to 10,000 _ ASA speeds 3 to 25,000 _ F stops .7 to 90 

-.._ Exposure time 1/15,000 sec. to 8 hrs. _ Measures moonlight to bright sunlight - 4 Range selection - Use with still or movie camera - EV-EVS-IV settings - Use as densitometer _ Practical dark room meter _ Use with microscope and telescope _ Weighs only 10 ozs. 

And yet, this all inclusive kít can be assembled 
with hand tools in less than two hours. Our 
step by step instructions make it easy. 

Here is a real surplus scoop that we're anxious to 
shore with you. The components of this kit if pur- 
chased individually cost $34.00. Yet, because of a 
surplus windfall we're able to send it complete to 
you postpaid for only 519.95. Once more, this meter 
is unconditionally guaranteed to outperform any 
$75 meter available today or your money will be 
refunded. 

r 
SCIENCE and MECHANICS, Dept. 827, Kits Division 
505 Park Ave., New York 22, N. Y. 

Enclosed is $19.95. Please send me your complete kit and 
plans for assembling the S&M super sensitive light meter. 
I understand that if I am not completely satisfied, I may 
return the kit within 10 days for a complete refund. 

NAME 

ADDRESS 

CITY, ZONE, STATE 

L -I 

1 

lJ 
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BREAK 
THIGHER!T0 

PAY 
. 
, i . 

I 

ABOVE AVERAGE INCOME 
f7" 

. 

L E C T R 0 N I C 
TV -RADIO i 

r AVERAGE INCOME 

START NOW! Break through the Earning Barrier that stops 
Ht'S;R half -trained men. N.T.S. "All -Phase" training prepares you - 
M,,SIL LN at home in spare tinge - for a high -paying CAREER in Elec.- 40 

+1Et _ tronics - TV - Radio as a MASTER TECHNICIAN. One Master 
LOW INCOME 

s/s 

1RAINEO 

uktsk,1NE0 Ir 

1 

11 11,I le the top in industry... or in your 
own profitable business. , Fir -.. - 

I, TECHNICIAN you con go straight to 

Course at One Low Tuition trains you for unlimited opportuni- 
`f i ties in All Fhases: Servicing, Communications, Preparation 

F.C.C. License, Broadcasting, Manufacturing, Automation, - 
Radar and Micro -Waves, Missile and Rocket Projects. 

" A more rewarding job . ;. a secure J 
! I g 

l future ... a richer, fuller life can 

.1. ..,actual 
on 

t be yoursl As an N. T. S. MASTER ., actual jab 

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

TV -Radio Sales. Service and Repair 
Profitable Business of Your Own 

Communicat ons Technician 4 F.C.C. license 
HI Ft, Stereo & Sound Recording Specialist 
TV -Radio Broadcasting Operator 
Technician is Computers L Missiles 
Electronics Field Engineer 
Specialist in Microwaves & Servomechanisms 

Expert Troutle Shooter 
All -Phase Master Technician 

NATIONAL fC-SCHOOLS 
IMO 10. rRe1I0t s r r los ANG[LIs IT, CAEN. U.S.A. 

Write Dept. RKK-3! ,00e. 

RESIDENT TRAINING AT LOS ANGELES 

II you .rsh to aL. your Inmm m p. 

Re,re.nl School s1 Les Angeles In 

.oriel TV coprisl 51.11 NOW en ' 
Mg. modern Snows L es, nD 

ws 

TO 

es Mere 
e 

- 
E'eAmp eo. pnl 

ªDrolnsran.11 
, 

Installed-Imes.. 
r1;It 

Id most suised u o 

rmelnn,urrtv, vmond, 
Graduate Em nl SO, 

en 

Imam, Nome oel-,n D. l 

Irme'Oh . yew Warn 

well[ FOR ./ECIAL RESIDENT 

SCHOOL CATALOG AND INFORMATION 

N.T.S. HOME TRAINING is 

Classroom Developed 
labStudio Planned 

Stop -Tested 

Industry -Approved 
Specifically Designed 

for Borne Study 

ACCR101110 MINIOS 
.,ne only n.rionellr 

.yo ni..d m,.eir;nR 
y for Rri.or 

Nome were, schools. 

LESSON 

19 BIG KITS 
YOURS TO KEEP' 

t 

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

YOU LEARN QUICKLY ADD EASILY 
THE N.T.S. SNOP-TESTED WAY 

You get lessons, manuals job proj- 
ects, unlimited consultation, gradu- 
ate advisory service. 
You build o Short Wave -long Wave 
Superhet Receiver, plus o large - 
screen TV set from the ground up, 
with parts we send you at no addi- 

ls Projects 

-Lfl Z 

Free book .I 

gives you all the facts 

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

EARN AS YOU LEARN... 
WE SHOW YOU HOWI 

Many students pay for entire t*.ition 
-and earn much more - with 
spare time work they perform while 
training. You con do the scum.... 
we show you how. 

SEND FOR INFORMATION NOW... 
TODAYI IT COSTS YOU NOTIING 

TO INVESTIGATE. 

COUPON 
(NATIONALT M SCHOOLS 6)1 MAIL 

NOW 

FREE BOOK 

WaalD-WOG TRAINING SINCE 1905 

Mail Now To 
National 'chnieal Schools, No. R10(-31 

for , 4000 S. Figueroa St., Los Angeles 37, Calif. 
Please rush FREE Electronics- 

. I TV -Radio "Opportunity" Book and Actual 
- and lesson. No Salesman will call. 

, ACTUAL , 1 None 
µte. 

t LESSON Adowess 

City Zone Stare 

NO OBLIGATION! CI Creak here n inarasu. WELT in Resident Training ,1 1.55 ample, 2, 
,t VETERANS: Give dele of discharge r/"' NO -SALESMAN WILL CALL a i - 

1 
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GIANT CB SALE!!! 
Closing out our stock of CB kits. Originally advertised at $39.95 up. Complete with power supply, tubes, crystal. cabinet, wire, instructions, etc. Less microphone. Note: transmitter must he tuned and tested by or under super vision of person holding a first or second-class FC license. All sales final at this price. Thousands now in use. Rush your order in today while the supply lasts. 

110 VOLT CB TRANSCEIVER KITS 519.95 
11 VOLT CB TRANSCEIVER KITS 522.95 0 6 VOLT CB TRANSCEIVER KITS 522.95 

Element CB REAM ANTENNA Reg, S19.95 (mounts verticallly er horizontally) Model BA27.. 

511.99 SALE 
CB -SPECIAL GROUND PLANE ANTENNA Reg. - $12.98 all aluminum -Model GP27 (3 or more- 
$7.99 ea.) SALE 
COMMAND HOT -ROD CB ANTENNA Reg. $11.98 4 -ft. Continuously loaded fiberglass whip + trunk lid mount SALE COMMAND CORSAIR Model CCB-I Reg. 519.98 Bumper mount + heavy spring + 102' st steel whip SALE COMMAND CORSAIR 11 Model COB -2 Reg. $22.95 - double bumper mount + spring + 102" st steel whip SALE COMMAND STANDARD 11 Model CS -2 Reg $9.98 heavy duty body mount + spring + 102" st. steel whip SALE GENERATOR NOISE SUPPRESSOR Model GNS Reg. $3.98 tuneable for CB band (3 or more- $1.49 ea.) SALE 11 -PC. CB SILENCER KIT Model NN -I Reg. $8.95 spark plug 8 distributor suppressors + gen. cond. and GNS SALE 

8 
RGBu COAXIAL CABLE 100 feet for RGSBu COAXIAL CABLE .. 100 feet for 

Check items wanted. Return ad or order with check o order (include postage, ease. returned). Sorry, no 
GROVE ELECTRONIC SUPPLY COMPANY 4109 W. Belmont Ave., Chicago 41, III, 

Rush items checked, 
Send latest CB sale Catalog 

Name 
(please print) 

Address 

City Zone State 

$8.99 

$8.69 

$8.99 

$9.99 

$6.89 

$1.99 

$3.49 
$7.99 
$2.99 
money 
C.0.0. 

BUILD YOUR OWN 
4 . ..p-- 

eami,' -'' .- .. , 
. ' L`%1 

x. 711 
RED 

07-5-'1 6 ' 

[Co . 

3 VERY LIMITED OFFERsi 
PLANS FOR 

We're droning house and we found an assortment of circus plans too good to pass up. Everything you need to build your own model ctrcual There ore plans for the steam calliope, the big top wagon. 
circus animals and many more. Originally these plans sold for $1.00 each but now you can buy an atsonment of three at our special clear- ance price of only $1.00. Better vet. why not buy all IA plans toe only 03.00. Order now-while the supply lasts. 

SCIENCE AND MECHANICS, Craftprint Division 
Dept. 2214, 505 Park Avenue, New York 22, N. Y. 
Q Enclosed le 31.00. Pleura send 3 smarted circus plate. 
Q Enclosed is $3.00. Please send ell 19 aaorted circus plea& 

Name 

Address 

CIty Zone State 

-Pápóse SHO.P TA,;114DMIT1w:-.C 

-J 
Motor Speeds 

l r 
I 

Drilling Speeds 

A' 

Tope Reorder Speeds 

'lathe Cutting Speeds 

Here is a real surplus scoop that we're anxious to share with you. The components of this kit if purchased individually cost over $50.00. Yet because of a surplus windfall we're able to send it complete to you postpaid for only $16.95. Once more this tachometer is guaran- teed to outperform any $50 tachometer available today or your money 
will be refunded. 

MEASURES 0-15,000 
RPM IN 3 RANGES 

Use it to measure speeds on: 
TAPE RECORDERS LATHES CUTTING 

TOOLS KART ENGINES MODEL PLANE 
ENGINES HIGH SPEED DRILLS APPLI- 

ANCE MOTORS PULLEY BELTS AUTO 
ENGINES MANY OTHER USES 

Complete kit and instructions 
make it easy to assemble en- 
tire kit in less than two hours 

using only hand tools. 

SCIENCE and MECHANICS, Kit Division 
Dept. 828, 505 Park Avenue, New York 22, N. Y. 
Enclosed is 516.95. Please send me your complete kit and plans for assembling the 58M all purpose 
tachometer. I understand that if I am not completely 
satisfied, I may return the kit within 10 days for 
a complete refund. 

NAME 

ADDRESS 

I CITY, ZONE, STATE J 
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BUILD 20 RADIO 
CIRCUITS AT HOME 

with the New Deluxe 
PROGRESSIVE RADIO "EDU-KIT"® 

A ?PPaetical :Homo. ,Rnd"o. Course _ _ 
Now Includes * No Knowledge of Radio Necessary 

ONLY 

* 12 RECEIVERS *3 TRANSMITTERS * SQ. WAVE GENERATOR * SIGNAL TRACER * AMPLIFIER * SIGNAL INJECTOR * CODE OSCILLATOR 

95 

* No Additional Parts or Tools Needed 

* EXCELLENT BACKGROUND FOR TV 

* School Inquiries Invited 

* SºId In 19 Countries 

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

The "Edu-Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a rockbottom price. Our Kit is designed to train Radio & Electronics Technicians, making use of the most modern methods of home trainint. You will learn radio theory, construc- tion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL 
You will learn how to guild radios, using regalar schematics; how to wore and solder In a professional manner; how to service radios. You will work with the standard type of 

Punched metal Chassis as well as the latest development of Printed Circuit chassis. You will learn the basic principles of radio. Tou will construct, study and work with 
RE and AF amplifiers and oscillators. detectors, rectifiers. test equipment. You will learn and practice code. using the Progressive Code Oscillator. You will learn and practice troubie-shooting, using the Progressive Signal T _ s Progressive Signal Injector, Progre. 
instructionalnice 

Dynamic Rmaio i 
a Cs Electronics Tester. Square Wave Generator and the accompanying 

You will receive training for the Novice, Technician and General CI of F.C.C. Radio Amateur Licenses. You will build 20 Receiver, Transmitter. Square Wave Generator, Code Oscillator, Signal Tracer and Signal Injector circuits, and learn how to operate them. You will receive excellent background for Television, HiFi and Electronics. Absolutely no previous knowledge of radio orscience is required. The "EguKit" is the product of many years of teaching` and i ngine ing experience. The 'Edu-tit" will pro. vide you with a basic education in Electronics and Radio, worth many time. the complete price of 526.95. The Signal Tracer alone i worth more than the price of ,he entire Kit. 

" THE ,KIT FOR EVERYONE . 

You do not need the slightest background 
radix or science. Whether you ere inter. 

ended ad`` Radio k Electronics because you 
ing 

business 
interesting 

job withhwellobby, a 
a future, youwily '` l find 

the ''Edu-Kit" a worth -while investment. 
Many thousands of individuals of all 

ages and se Eau-Ket' backgrounds 
in ore than 79 eoun 

have successfully ued th 
tries of the world. The "Edu-Kit" has been 
carefully designed, step by step, so that 
you Cannot make a mistake. The 'EduKit'' 
allows you to teach yourself at your own 
rate. No instructor is necessary. 

PROGRESSIVE TEACHING METHOD ° 

The Progressivé Radio EduKi t" is the foremost educational radio kit In the world, 
and is universally accepted as the standarde in th field of electronics trainers,. The Edu- Kit" uses the modern educational principle of "Learn by Doing." Therefore you construct. learn schematic.. study theory, practice trouble-shooting-all in a closely ntegrated pro- gram designed to provide an sily-learned, thorough and interesting background in radio. 

You begin by examining the v radio parts of the "EduKit." You then learn the function, theory and wiring of these parts. Then you build a simple radio. With this first 
set you will enjoy listening to regular broadcast stations, learn theory, practice testing 
and trouble -shooting. Then you build a more advanced radio, learn moreadvanced theory 
and techniques. Gradually,any your own rate, you willa fad yourself constructing ' advanced` m'ulll-tube radioncircuits, and doing work like pro/ession.il Radio Technician.` 

Included in the EduKit" course are twenty Receiver, Transmitter, Cod Oscillator, 
Signal Tracer, Square Wave Generator and Signal Injector circuits. These are not unprofes- 
sional "breadboard" experiments, but genuine radio circuits, constructed by means of 
professional wiring and soldering on metal chassis, plus the new method of radio construc- 
tion known as 'Printed Circuitry." These circuits operate on your regular AC or DC sous. 

en t. 

THE "EDU-KIT" IS COMPLETE 
you will receive all parts and instruction necessary to build 20 different radio and elec 

trots.es circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari- 
able, electrolytic, mica, ceramic and paper dielectric 

Instruction Manuals, refistr,, tie strips, coils, 
hardware, tubing, punched 

C 
metal Chassis,LtI 

es, ate. 
hook-up wire,solder. 

selenium 
addition, you 

volume 
ec a Printed Circuit materials, Including Printed Circuit chassis, 

professional ci t 
sockets. eke a 

receive 
are andinstructions. You also receive useful set of tools solderingiron, anda se powered Dynamics Radio and Electronics 

Tester. The "EduKit" also includes Code Instructions and the Progressive Code Oscillator. 
in addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You 
well also receive lessons for servicing with the Progressive Signal Tester and the Progres 
ove Signal Injector, a High Fidelity Guide and Quiz Book. You receive Membership in 
Radio -TV Club, Free Consultation Service, Cerlifioate of Merit and Discount Privileges. 
you receive all parts, tools, instructions, etc. Everything is yours to keep, 

PRINTED CIRCUITRY 
At no Increase In price the EduKit" 

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

A Printed Circuit Is a spacial Insu- 
lated chassis on which has been de- 
posited a conducting material which 
takes the place of wiring. The various 
parts are merely plugged In and soldered 
to terminals. 

Printed Circuitry Is the basis of mod- 
s Automation Electronics. A knowl- 

edge of this subject Is a necessity today 
for anyone interested in Electronics. 

FREE EXTRAS 
SET OF TOOLS _ 

p 

SOLDERING IRON 
ELECTRONICS TESTER 

PLIERSCUTTERS 
ALIGNMENT TOOL 
WPENCH SET 
VALUABLE DISCOUNT CARD 
CERTIFICATE OF MERIT T6TER INSTRUCTION MANUAL 
HIGH FIDELITY GUIDE QUIZZES 
TELEVISION BOOK s RADIO 
TROUBLE -SHOOTING BOOK 
MEMBERSHIP IN RADIOTV CLUBI 
CONSULTATION SERVICE FCC 
ON ATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 

I SERVICING LESSONS I 

You will learn trouble -shooting and 
¡ter-when:9 in a progressive nner. You 
will practice repairs the sets that 
you construct. You wills learn symptoms 
and causes of troubles in home, portable 
and car radios. You will learn how to 
use tba professional Signal Tracer. the 
pique Signal Injector and the dynamic 

R adio S Electronics Tester. While you 
learning in this practical way,you 

will be able to do many a repair lob for 
your f -lends and neighbors, and charge 
fees which will far exceed the price of 
the Efu-Kit." Our Consultation Service 
will help you with any technical problems 
you may have. 

'FROM OUR MAIL BAG 
1. Stataitis, of 25 Poplar PI., Water- 

bury. Conn., writes: "I have repaired 
several sets for my friends, and ade 
money The 'Edu-Kit' paid for itself. I 

was ready to spend $240 for aCourse, 
but I your ad seat for your 
Kit." 

Ben Valerlo, P. 0. Box 21, Magna, 
Utah: "The Edu-Kits arewonderful. Cr.H 

n 
I a _ending you the uestions and also 
the a wens for them. I have been in 
Radio for the last seven years. but like 
to -.voila with Radio Kits, and like to 
build Radio Testing Equipment. I en- 
joyed every m' nute I worked with the 
different kits: the Signal Tracer works 
fine. Also like to let you know that I 
feel proud of becoming a member of your 
Radio -TV Club." 

Robert L. 5hu0, 1534 Monroe Ave.. 
Huntington, W. Va.: "Thought I would 

dropy a few liens to 
e 
sayraltlhyat 1 re- 

ad m Edu-Kit, ;wa mazed 
that such bargain be had at such 
a low price. I have already started re- 
pairing radios nd phonographs. My 
friend, were dally surprised to see me 
get olio the . The 
Troubleshooting ng T 

itng of 
ester that cot 

so es with 
the Kit es really swell, and finds the 
trouble. if there is any to be found." Í UNCONDITIONAL MONEY -BACK GUARANTEE -- 

I 

ORDER: DIRECT FROM -AD-RECEIVE FREE BONUS-- , 

RESISTOR -,AND, CONDENSER' KITS WORTH S7 ' a 

o Send "Edu- Kit" postpaid. I enclose lull plyment of 526.95. 
Send "Edu-Kit" C.O.D. I will pay $26.95 plus postage. 

O Send me FREE sddltional Information describing "Edo -Kit," 
Name 

Addiett 

PROGRESSIVE "EDU-KITS" INC. 
1186 Broadway, Depf. 510N4, Hewlett, N. V. 
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F R E E Catalog 
- - OF THE WORLD'S FINEST 

fRk ELECTRONIC GOV'T 
SURPLUS BARGAINS 

MAGNAVOX AUDIO 
AMPLIFIER mtg. for 

the Nary for Intercommunication and ampli- 
fication of radio signals. Uses 2/12 Ad tubes 
In push-pull: also high quality input trans- 
former for carbon microphone. and Receiver 
input-output transformer has variable control 
for headset or speaker. Also mounting for 
12 Volt Dynamo- 
tor. and iustruc- 
tiun book. Volt- 
age required for 
operation 12 VDC 
and 250 VDC 60 MA. Can be used for mobile or home 

use. Size: 7% x , x 10'. Wt. 15 lbs. 
Nary #CMX-50126. Price-Complete with 3/12A6 Tubes (1 tl'.AC 
apare), less Dyn sLL JJ 1N/ 

Price-With 12 Volt Dynamotor..$6.05 
Address Dept. 18-Prices F.O.B., Lima, Ohio. 25% Deposit on All C.O.D. Orders 

01= , ` r sw. 

01111 

MAIL COUPON 
FOR CATALOG! 

FAIR RADIO SALES 
2133 ELIDA RD. Box 1.105 LIMA, OHIO 

d FAIR RADIO SALES 
Dept. 18-P. 0. Box 1105-Limo, Ohio-U.S.A. 

Please rush me your current F1tEE CATALOG: 

NAILS: 

ADDRESS: 

CITY: STATE: 

FARM 
y: i -, o TELEPHONE 

l 

CABINETS 
1 Slightly used crank style CABINETS 

f 
(once used everywhere) for }tome 
Hobby Shops..Complete with trans- 

, mitter, receiver, bells, crank and 
l shelf (Leas Generator). Has all of 

It!° r the outside parts. Make beautiful, 
unique Radio Cabinets, Liquor 

:r Chests. Spice Cabinets, Flower 
"fo Planters, etc. Immediate deliveries 

a 

{ 
. 

assured. $10.00, F.O.B. Chicago. ,e Z s 

TELEPHONE, i- r 

HANDSETS 
Use as inter -house phone, talk house to garage, as 
loud speaker system, etc. You receive transmitter, 
receiver, 3 conductor cord and simplified, illustrated 
installation diagrams. Handsets are guaranteed to 
be the same as used in our great National Telephone 
System. Price delivered $2.95. Two for $5.00! 

TELEPHONE REPAIR AND SUPPLY CO. 
Dept. BB -B 1760 Lunt Ave., Chicago 25 

r 

ure, 
Handbook 

Step -In -Step 

Reapkolstering 

QN.SAL:E dan, 2nd 
at most newsstands 

fsctac,...: ;iOW J De-t:i' Gcl:ulril i:tifyiKá rtrnaw,tt , 

Build -It 

PROJECTS 

Replacing 

Leather Tops . 

(halt Repairs 4 

Build log a 

Grandfather 

Clock 

V 

complete plans for 33 
exciting furniture projects 

tells you step-by.step 
exactly how to build 

_Kitchen Slide -out 
Service Center 

_Kennedy Rocker 

_Classic Ice Cream Set 

_Modern Dining Set 

_Early American Step 
Table 

_Mirrored Wall Shelf 

_Empire Chest 

¡Maple Desk and Chair 

__Early American 
Platform Rocker 

_Nantucket Sewing 
Basket 

_Maple Book Case 

_Revolving Book Stand 

_ Grandfather Clock 

_Sportsman's Gun 
Cabinet 

`Portable Beverage Bar 

_Colonial Tavern Table 

Pick up a copy at your newsstand or send $1.00 
with coupon below. 

Science and Mechanics Magazine, Handbook Division 
Dept. 3000, 505 Park Avenue 
New York 22, New York 

Enclosed Is $1.00; please send me my copy of Furniture 
Handbook-#591 

NAME 

ADDRESS 

CITY LONE... .STATE 
L -1 
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New Model 161 UTILITY TESTER® 

FOR REPAIRING ALL 
ELECTRICAL APPLIANCES 
MOTORS AUTOMOBILES TV TUBES 

IT'S SO EASY!! 

Wltn tester's cord In outlet, cur- 
rent consumption of appliance is 
read direct on meter when line 
cord is connected to receptacle on 
panel. This typical iron takes 7 
sniper's (Good). 

Control el cults of most furnaces 
use 24 colts obtained from step- 
down transformer. Here's how to 
check room thermostat to see it 
wires to it are live. 

Test Generators 

READ THIS! 

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

Will test all TV tubes (including 
picture rubes) for open filaments 
and burned out tubes. 

Measures A.C. and D.C. Voltages, 

(3oth 110 Volt and 220 Volt 
lines). 
Will measure current consump- 
tion (amperes) while the appli- 
ance under test is in operation. 
Incorporates a sensitive direct- 
reading resistance range which 
will measure all resistances com- 
monly used in electrical appli- 
ances, motors, etc. 

As an Automotive Tester the Model 161 will test: 
Both 6 Volt and 12 Volt Storage Batteries Generators Starters 

Di 'boors 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. 

Simply insert tube in appropriate 
socket then follow procedure ea out- 
lined In our manual. 

Small electric fan motor indicates 
50 ohms (normal resistance) 

Test Storage Batteries 

READ TH S! 
Test Circuit Breakers 

READ THIS! 

INCLUDED FREE!! 
.411 

áy1.11.1 I:1' This 56-page-book-practically 
1'1 ' condensed course in electricity. 

Just read the following partial list 
of contents? - 

?á j What is electrtclty? S1mpHned 
version of Ohms Law What is 
wattage. Simplified wattage 

learn by doing. 

charts How to measure volt- 
age. Current, resistance and 

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

How to test all TV tubes; also simple procedure for 
determining which specific tube (Or tubes) is causing 
the trouble. 

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

Model 161 comes complete $2250 with above book and test 

leads. Only 

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

SEND NO MONEY WITH ORDER 
PAY POSTMAN NOTHING ON DELIVERY 

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

ACCURATE INSTRUMENT CO. 
Dept. D-178, 911 Foile St., New York 59, N.Y. 
Please rush me one Model 161. If satisfactory I agree to pay $5.00 within 
10 days and balance at rate of S5 per month until total price of $22.50 
(plus smell P.P. and budget charge) is paid. If not satisfactory, I may 
return for cancellation of account. 

Name 

Address 

City Zone_ State 
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NOW... AMAZING METHODS REVEAL 

DISGUISED HYPNOSIS 
LEARN THESE SENSATIONAL TECHNIQUES & TRICKS TO 

CAUSE THE TRANCE WITHOUT SUBJECT'S KNOWLEDGE! 
Revealing manuscript tells jealously guarded secret techniques 
used to cause the "Indirect Trance." Read how subjects are 
hypnotized without their knowledge. Learn amazing tricks and 
shortcuts that make hypnosis fast and easy. Discover the safe 
"fake nerve pressure" technique . the "falling back" test 
and many others. Read how the author hypnotizes a roomful of 
people without their knowledge-using a common household 
cooking Ingredient. This is so dramatic and effective it la worth 

FREE order now and get these FREE EXTRAS: The fun i the low price of the book alone. But that's not all, 

packed book "Entertaining with Hyp- 
nosis" and n clever Hypnotic "Trance-Fer" chart. 
This exclusive aid helps you cause the "Indirect 
Trance." All in a plain wrapper-only $1.98 ppd. 
Money buck if not delighted. 
ALLIED -AIDS, Dept. D-34, 1133 BROADWAY, NEW YORK 10, N. Y. 

S 198 

TRY THIS AMAZING NEW BS SHOT! 
IT SHOOTS BB'S WITH TREMENDOUS 

POWER AND ACCURACY, 

YET IS ONLY 2" LONG. i 
16, Only 2'long a l- diameter, this new _. Z 

deuce has amazing power and ao 

give you the 
curacy. Scientifically designhd to i 

utmost in operating i 
ease, power nd safety. Great for 

hunting and pests 
Order now and get 
these valuable Extras , "1 f N . 
FREE A handy auto .r a.-, 

melt BB Dispenser, spare Velocity - - 
- ---""-----7 Cone, a generous supply of Hs and I 

FREE 

- ti 

a Target.. ell for only 1198 ppd.., l for $5.00 ppd. Not sold to N Y.C. 
residents or minors Guaranteed! 

GRAYSON PROD., INC.. Deal. 8-$6 
210 FUN Avenue, Nee fink 10, N.T. 

Make this tests. 
Shoot at a magazine or newspaper. This pocket Ile pp 

site powerhouse drives BBs thru more than 100 9 D 
pages- proof of its power and accuracy 

In One Evening 
The "MI N IMAX" 

t 

--an 

Minimum cost-maximum performance. You get both 
in "Minimax." Built in one day at a cost of about 
820.00, it will carry 2 people, take outboard motors 
ranging from 3 to 15 hp. and has a water -tight air 
compartment that will support 900 lbs. even with 
the cockpit completely filled with water. As to per- 
formance, "Minimax" will plane a 165 lb. man up to 
15 mph. with a 3 hp. outboard motor. With 10 hp. 
and over, the hull planing area diminishes until 
"Diinimax" becomes air -borne and rides upon the 
motor's cavitation plate. Length 8 ft, Beam, 4 ft. 
Weight 68 lbs. It's easy to build. 
SEND FOR COMPLETE 
PLANS NOW - ONLY 

A 

1 

M1 

4111111, 

TEN 
delightful, exciting 

MOVIES 
FANTASTIC OFFER 

A TEN MOVIES 
IN 8mm FOR ONLY 

(16mm-$4) 
The movie buy of a lifetimel 
Ten subjects, all different, 
brand new and thrilling, and +..¡¡ all yours for only 20c each. 

a'1 i ,_..s You must be delighted or your 
money bocal Rush 52 (cash, 
check or money order) to: 
SENSATIONAL MOVIE OFFER 

Box 69856, Dept- G-3 
West Hollywood 69, Calif. 

Do It Yourself Plans 
ILLUSTRATED CATALOG 
NOW YOU CAN get simple, easy -to - 
understand plans for. building boats, 

electrical equipment, models of gas and steam engines, famous 
firearms, antique autos, toys, cabin trailers-a complete listing 
of every plan published by Science and Mechanics. In all, 
194 useful things you can build. It's easy! It's fun! And you 
can save money! Send 25c now. (Refundable first order). 
Science and Mechanics Magazine, Dept. 2000,505 PARK AVE., NEW YORK 22. N, Y. 

9 

DID` YOU 
HEAR 

THE NEWS?" 

SEE PAGE 148 

Just $20 to build 
Your Own Boat 

jlfr.,apr 
1 

A 

"- 

_ a 
3l i n- . 

. 

SCIENCE and MECHANICS, Dept. 2215 
Craft Print Division 
505 Park Avenue, New York 22, N. Y. 
Enclosed Is $2.00. Please send Complete plans for Mini - 
max. I understand money will be refunded if not com- 
pletely satisfied. 

Name 

Street 

City, Zone, State 
N e {. -- l a i m- a. a. a a. - I-- a E Ill 
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NEW SYMTRONIC METHOD 

NOW! EARN MONEY IN TV SERVICING 
WITHIN ONE SHORT WEEK 

Make $5 to $10 Per Call IMMEDIATELY 
Here is the announcement our Engineering Staff has waited 5 
years to make! Here is the final "break -through" in the tele- 
vision industry's giant efforts to perfect a simplified TV servic- 
ing system that eliminates the need for expensive training and 
long study! If you've thought about learning TV Service and 
Repair ...if you've awaited any opportunity to have a prosper- 
ous, secure business of your own, then this is possibly the most 
important bulletin you'll ever read! 

WHAT IS THE AMAZING NEW 

SYMTRONIC TRAINING METHOD! 
Symtronic is a dynamic new concept 
based on the known fact that only a 
certain number of things can go 
wrong with any given set. For the 
first time these troubles, and their 
causes, have been isolated into three 
main groups. Through a comprehen- 
sive, but easily understood crossindex- 
ing system it's now possible to pin- 
point the trouble in one of the 3 
groups In a matter of seconds! What 
previously required long schooling is 
now available to you Immediately 
through the amazing Symtronlc Sys- 
tem. Our Free Sample Lesson shows 
how the Symtronlc Method will work 
on your own set, or a friend's. Write 
for 1t today! 

CUTS STUDY TIME EXPENSE 
You want to get started servicing TV 
sets, not building them! So why spend 
long months studying under old fash- 
ioned, outdated methods . learning 
things you'll never use? Why buy lots 
of equipment to practice with when 
you don't need ft? With the Symtronlc 
System the COMPLICATED TECH- NICAL THEORY IS ALREADY 
TAKEN CARE OF BY OUR OWN 
SCIENTISTS! There is nothing more 
you need in this line. What we give 
you Is practical, down-to-earth know- 
how based on our many years of solid. 
scientific experience! Our revolution- 
ary Symtronlc methods let you com- 
pete immediately with servicemen who 
have had years of experience! 

COMPLETE SYMTRONIC BUSINESS PLAN 
To snake cmr training program the 
most practical available, we also offer 
a complete Business Plan developed 
by leading advertising and business 
consultants. Step-by-step, you learn 
how to get business, how to operate 
rom your home, how to charge, how 
o keep records, etc. - a complete 
'Blueprint to Success" that explains 

fully how to start, conduct, and ex - 

(ASH IN ON THIS BIG PROFIT 

BIG FUTURE INDUSTRY! 
TV servicing is a multi -million dol- 
lar Industry and it's growing like 
wildfire! To keep Pace, thousands of 
qualified Servicemen are urgently 
needed each year. The pay is big and 
there's no limit to your future suc- 
cess Television is here to stay! In this 
field, too, you get paid for what you 
accamplish, not how long you work. 
$5 to $10 per call is the usual service 
charge . even though the job may 
take only a few minutes! Add to this 
the almost 100% profit on tubes and 
parts and you can easily see how 
Symtronlc can put you into the big 
money practically overnight! 

SYMTRONIC PUTS YOU IN 

YOUR OWN BUSINESS NOW! 
Imagine-with our amazing training 
method you know everything needed 
to handle any make of TV set, within 
one short week! And without buying 
any expensive tools or equipment. You 
learn at home - spare time. A few 
evenings of fascinating reading is all 
It takes. This Is fact ... not Action. In 
Just 7 days or less you will have 
sufficient knowledge and ability, and 
confidence in yourself, to make from 
$5 to S10 per service call - earn $150 
a sleek, working out of your home! 
Here, unquestionably, Is your chance 
of a lifetime to get into the booming 
TV business . to enjoy the freedom 
and security that comes with a suc- 
cessful business of your own' 

PROVIDES "BLUEPRINT TO SUCCESS" 
panel your own TV Service Business. 
In short, we not only offer the most 
streamlined, effective TV training 
available but a tested and proved 
Bus.ness Plan that eliminates all 
guesswork. Here, surely, 1s a "Busi- 
ness Package" that may easily bring 
you all the good things you desire . . 
a practical education with a lifetime 
of value! 

100's of customers at 4c each! 

11,13 
THIS COMPLETE MAILORDER PROMOTION KIT 

PUTS YOU IN A PROFITABLE TV REPAIR 

BUSINESS THE VERY FIRST WEEK! 
No soliciting. No personal selling. No overhead. This amazing "business - in -a -package" Kit puts you in direct contact with every TV set owner in your areal May bring cash orders Immediately, builds a fast-growing list of steady customers to make you Independent! 
No extra cost. Complete Kit Included with Course. Contains everytAing you 
need to put Plan into operation, the same day you get it. No advertising 
expense except stamps. 
Most successful business -builder in TV history. Gives prospects an irresistible 
reason for calling YOU when they need help-makes it irnpdssible :o forget you. Nothing like 1t on the market. 
Entire promotion carried on by mall so you can control the flow of business to meet your personal needs. Use small mailing for part-time business with- out quitting your present Job. Larger mailing bring; more customers for full-time business. No personal selling. Spend all your time making money! 

r 

TV Repair Systems, Dept. H-872, 1038 S. la Brea Ave.- Los Angeles 19, Calif. I. 

- Get these 3 valuable pieces - 
ABSOLUTELY FREE ! ! ! 

1. "HOW TO LEARN TV REPAIR FAST 
(overnight)". A real eye-opener that re- 
veals how the amazing Symtronic method 
puts you in this big -pay field right now! 

2. AMAZING SAMPLE LESSON proves 
how the Symtronic method really works. 
Convinces yourself by repairing your set -or a Iricnds-the very first dayf 

3. "HOW TO GET 200-1000 REGULAR 
CUSTOMERS FAST (less than 1 week)" 
See the secret workings of the"Business- 
in-o-Pockage" moil plan that does all 
your selling for you! 

These three big gifts can be worth hun- 
dreds of times the tiny 40 stamp it takes 
you to get them. Yet they ore yours to 
keep forever-with no obligation. 

ALL FREE-AIRMAIL COUPON TODAY 

TV Servicing Systems, Dept. H-872 
1038 S. La Breo Avenue 
Los Angeles 19, California 

Please rush proof that your Symtronic 
Method is all you claim, and information 
on how I con have my own TV Repair 
business with customers calling me with- 
in a week. Be sure to include all 3 FREE 
Items mentioned. 

Name 

Street 

City 

Zone_State 
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ON. 
SCIENCE and 
MECHANICS Short Cuts 

1962 EDITION 

Workshop Kinks 

Car Servicing 

Home Maintenance 
, - 

Painting -Decorating 

Yard -Lawn Care 

Homemaking Hints 

Radio -TV Upkeep 

Electrical Repaid 

Photographic Aids 

'Boating Tips 

Hunting -Fishing 

Hobby Helps 

1001 ingenious 

ways to save time, 

temper, work, 
and money 

Feb. 6th 
Time Savers -. Work 'Savers 111 

Ho 

d0a 
Sheet Metal Bender 

212 More 
Shop Kinks 

Stop That Drip 

231 More 

Maintenance Tips 

Range Wall Protector 
144 More Ideas 

for the Home 

11.-s:450 

-z - 

al. 

- 

Bonus Insert - SUPERMARKET BARÓAN SPOTTER 

E 

AT MOST NEWSSTANDS 
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I° 

d 
t 

t r1 

SO EASY IT'S SHOCKING. IF 
YOU USE ENLARGED PLANS 
to build electronic projects. Enlarged size, step-by- step craft print plans-complete with detailed mate- rials lists-are available for the following: 
191, TESLA COIL, Produces 70,000 voila at 500,000 cps. 
Rpectacular but safe $1.00 
227. REPULSION COIL. Defies law of gravity-electromag- netically $1.00 
243, DEMO ELECTRIC MOTORS. Plans for both wtndmill and engine types $1.50 
251- SOLAR BATTERY AND MOTOR. Battery's volt at 180 ma drives motor $1.50 
258. SUN -POWERED RELAY. Light -activated control with a variety of practical applications $1.00 
264. HI-FI FM RECORD PLAYER. Phono oscillator, arm and turntable for hi -fl reproduction $1.00 
265. ELECTRICAL COIL -WINDING MACHINE. Motor -pow- ered with foot -controlled reactor $1.00 
279. WIMSHURST STATIC MACHINE. Constant source of static electricity $1.50 
283. VAN DE GRAAFF GENERATOR. Coats $30 to build. Produces up to 250.000 volts $1.50 
301. VAN DE GRAAFF GENERATOR. Produces up to 400,000 volts. Thla Is the apparatus that can stand your hair on endl 

$1.50 

...SAVE 
MONEY. ts,°deduct°255* mfoom 

regular price of each print. Thus, for two prints, deduct 50*: three prints. 75a, etc. Use handy coupon below. Satisfaction guaranteed or money back. 

SCIENCE and MECHANICS. 
Craftprint Division, Dept. 2216 
305 Park Avenue, New York 22, N. Y. 
Enclosed Is 1 . Please send me the circled plans. 
These plans are $1.00 each 

191 227 258 264 265 
These plant ere $1.50 each 

243 251 279 203 301 

NAME 

ADDRESS 

CITY & ZONF 

STATE 

Nere's 200. Please send me your Illustrated catalog of E4e craft print plane. 

COMPLETE SERVICE TRAINING 
e e a written so you con understand it! ' 

Only $17 
for the complete 
2 -volume course 

yl 

..d 

ALMOST 1500 PAGES! v" - 

Fix any TV or Radio 

Ever Made 
EASIER - BETTER - FASTER ! 

No complicated theory or mathematics! These famous Ghtrardi books get right down to bran. tacks in showing you how to handle all types of AM, FM and TV service work by approved , professional methods. Almost 1500 pages and over 800 clear illustrations show how to handle every phase of troubleshooting and servicing. Each book is co-authored by A. A. Ghirardi whose 
manuals have helped train more servicemen than any other books of courses of their kind! 

1-Radio and Television Receiver 
TROUBLESHOOTING AND REPAIR 

A complete guide to profitable professional methods. For the beginner, it is a comprehensive training course. For the experi- enced serviceman, it is a quick way to "brush up" on specific jobs, to develop improved techniques or to find fast answers to puzzling service problems. Includes invaluable "step-by-step" troubleshooting charts that show what to look for and where. 820 pages, 417 illustrations. Price $10.00 separately. 

2-Radio and Television Receiver 
CIRCUITRY AND OPERATION 

This 669 -page volume is the ideal guide for servicemen who realize it pays to know whet really makes modern radio -TV receivers "tick" and why. Gives a complete understanding of basic circuits and circuit variations; how to recognize them at a glance; bow to eliminate guesswork and useless testing in serv- icing them. 417 tibia. Price separately $9.00. 

Special low price ... you save $2.00 If )r'ok.n Into lemons and sent to you s e 'eourse," you'd near] these two Great books as a bargain at *100 or morel 
lescoa, to waitfor. You 

you 
Dlearn casts-and lightks 

for 
ly SI7.00. No 

'STUDY 10 DAYS FREE!' us 
Dept. M11-22, HOLT, RINEHART 6 WINSTON, Inc. 
Technical Div., 383 Madison Ave., 
Nrw York 17, N. Y. 623000 

Send books below for 10.day FREE EXAMINATION. In 10 dam. I .will either remit price indicated (Pius postage) or return books postpaid and owe you nothing. 

O 
Radio 

TO 
Receiver 

e Íi er 
TROUBLESHOOTING 6. REPAIR (Price 575 

n Radio as TV CIRCUITRY a OPERATION ($11.00) _708214 
11 Cheek here for MONEY SAVING COMBINATION OFFER 

. Save *2.00. Send both of above big books at special pine. of only 817.00 for the two. (Regular price *19.00. . . you save $2.00.) II7090O6 
SAVEI Send cash with orcer and we pay postage. Same return privilege with money promptly refunded. 

Name 

Address 

City. Zone. State 

30.30 form CIRCUIT CIRCUITRY OPERATION: $18.00 ío 
ING 

both. 
REPAIR: 

only, but money funded if you return boots In or 10 day.. ABOVE OFFERS EPIRE NOV. 13, 19132 
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_Coming in the April -Issue 

Boat_-Boild It For $40 
éCatámaran Ski_ . , 

Eánd SCENC 
MECHANICS M - 

. R .a1,:s1115.1,:s1115.GUpRD t RaD aGp1t 

<cf 

Make SOUND MOVIES Home 

175 Kit Converts Any 8mm Projector 

"The monthly magazine for craftsmen 

. . . with these HOW -TO -DO -IT articles 
with step-by-step instructions 

Four Ways to Build with Stone 

Portable Burglar Alarm 

Car Servicing: 
Installing Motorola's New 
Electronic Alternator 

Test Report 

OLDS 

F-85 
Cutlass 

Checking -Out 
the 

FALCON 

SQUIRE 

n Sale 

Feb. 

27th 

AT ALL 

NEWSSTANDS 
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tELEVISiÓN- 
RADIO' RADAR p SONAR ELECTROÑICS 

, I 

THE MOST COMPLETE ELECTRONIC COURSE 
Get COMPLETE training in all phases of Electronics. \Vhy be satisfied with less? CHRISTY Shop Method Home Training Sys:em speeds your progress. 

If 
makes learning fun. 

5 HOME LABORATORY SENT 
19 TRAINING INSTRUMENTS INCLUDED 

Christy's Complete Course includes your receiving a Multi -Tester, Oscilla- tor. Signal Generator, Electronic Timer, Regenerative Radio, Giant -sized ;, hl Television Receiver (Optional). Do hundreds of exciting experiments and i Earn as You Learn. 
FREE BOOK-TWO SAMPLE LESSONS 

together with Pay Later form sent on request. 

Nair áp0e,e 
Send R9Itáp CHRISTY TRADES SCHOOL, Dept. T-511 

ÚCIRO 
GS 3214 W. Lawrence, Chicago 25 for pÁ0 I'lensc seod two I IOEI. lessons and new 24 Page Illustrated Book 

*F' FREE ' tollhu how I call get started right away in the big money field :1011_ `{ 
of Electronics. 

Age BOOK Namc F rF 

,laro5 -o ,Y, Addt«SS -^p,Ssv - - City Zone..,. State 

SIGN, MAIL FOR THREE BOOKS 

TRu-vac 1-yr. guaranteed 

Radio &TV Tubes E_E R 
UP TO 100 

1-YR. GUARANTEED 

TRU-VAC TUBES 
TO QUANTITY BUYERS! 

Now quantity buyers get a FREE 

assortment of mdleldually.bored, regular 
stock TRU.Vt,C tubes 

with each 

order. 

PLACE TOUR ORDER TODRTT) 
CET UP TO 100 TUBES FREt! 

Here's how this FREE over works! 

5 
iUREFREE S 

25 
50 

100 

FREE 

TUBES 

FREE 

TUBES 

FREE 

TUBES 

w,th 
order of $25 
ó der of $50 
Order of $ 1 00 

OritOrde7 of 
$500 

LOO81 1000 USED 

1y.r. . 

;-: 
a .. .95 

pdel, liltlá 

screens 

Ñbt 
R 

1lñ. 7:j Sliu tAs Is. 

,hfcrd. FOR. eilorr:wn. N.J. 

Factory Used or Factory Second Tubes! TRU-VAC will replace FREE any tube that becomes defective In use within I year from date of purchase! All tubes Individually boxed, code dated & branded "TRUVAC." Partial Listing Only-Thousands More Tubes In Stock! 
SPECIAL 6SN7GT 30e 6W4GT 30c 024 4827 GALS 68C5 6CAa 61306 65L7 787 1A7GT 4C86 GAME 61116 6[86 616 65Q7 78a 183GT SAME SANE 60136 6CD6G OHS 65117 714 12806 IH5GT SANE 6ÁQ5 68E6 6CIO 635 6T4 7C5 12.611 128E6 12517 105 SATE 65Q6 61315 6C131.6 6" 678 7C6 12485 121316 125167 INS SAVE 66107 68666 6CG7 617 6U5 717 12AD6 128117 12SN7GT IT4 5424 OARS 613H6 6CGa 618661 SUE 7E5 12416 128L6 12507 1U4 SCG6 6A55 6826 ECHO 6167 606G1 7E6 12400 12806 12016T IUS 584 1016 681t5 610.6 6147 6WoGT 7E7 12476 128117 12W6GT - 102 Sig 6A1.14G1 68117 GCMG 607 63(4 717 12Á17 12807 12X4 1712 SU4 6AUSGT 68L7GT 6CM7 654 6X5GT 711 124U6 12CAS 17AX4 2414 SUS EAU& 68N6 6CN7 65861 6X0 767 12AU7 12CNS 1704 28N6 5046 CAW 600067 6100 6547 6066 7117 12Á1/6 1204 IgAUaGT 2105 SV6GT 6AVSGT 6807 SCRS 6ÁC7 744/X XL 7557 12ÁV7 121E 198666 340.0 53(8 6406 6000 6157 050767 745 7Q7 12AX4GT 12185 lOTS 38C5 503 641:08 685.11 6CÚ5 6515 746 757 12A3(7 12187 2526GT 10166 6484 643(461 613Y5G 6CU6 6567 747 7X6 12AZ7 1216 3545 3826 6ÁC7 6AX5G r 6826 606 65147 784 7X7 1204 1207 3585 3C86 6A14 613R 6827 60E6 6517 780 704 12846 1205 35C5 304 GAGS 68A6 6C4 6066GT 6587 786 7Z4 12847 12547 SSW{ 106 5411667 

T -AR GUARAÑTEED TV PICTURE TUBES The,e tubes 4, de .nip 
4BQ7A 'ARE 

Irons new Part. and m annals, eeapt for the envelope which I. reused, B.lo. 413511485 
0.ú24d pub' di7n mtl»p a dud. Add Additional ó.6.1q lmnDefaultdu ou rube 

returned 
to prep. do 21' and 

bee 54.00 eaten "' Pu9une tuber. 
ehlpped y +hen qua n Coon. M 

F.Q.B. it 500í..n. N. J. 
a Ped only to continental USA end CAneda-All tub.. 

10804 7.95 17104 16.59 23AMP4 17.79 23804 18,30 $31.95 
Our 16604 16.01 17T01 16.95 aAVP4 11.75 4 la.la Warehouse 16004 11.90 2011 04 15.69 ZIAWP4 17.49 21 10.19 17AVP4 15.19 50HP4 17.67 21EP4 17.29 21000 10.79 1701.4 13,49 21ALP4 10.71 21104 1E39 23CP{ 27.70 ATTENTION QUANTITY USERS! Big nieeour t %re Velure ... Call or Wed, For Our 0 1 the -1'm,,Leber' d). i ..It 

Money cheerfully refunded within five 151 days, II not satisfied! ' 

Sensational Offer! 5ell 5ervla" 
o TUBE C-IECKERS 

I.e, your eutdornere 
teat then oa'n tube.! 
1 hew. reliable, 
rondl,mned 22.noeket 
rules .hee'e,e .RI - SHIPPING INSTRUCTIONS: TRU- lure your Itwent M 

mow 
VAC, PAYS YOUR POSTAGE orders f ./f S with n USA d lernrm es. lend a pre to 1^r n I All d,.n and 

on 
l4n order.. tittle or on your Any order lens then 16 nuuirn 15e handling charge, isend 25eó on C.O.D.', part) nondeonu, held- 

tested ...nerds Come with key 
model. 

Complete or :atom doer and 
lioht,d head! U-yAC 

Harrison Averiue BOB 107 Harrison. N. / HUmboldt 4-9770 

Dept. RTV 
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ELECTROSTATIC GENERATORS 
NOW -4 Models -750,000 
250,000 and 400,000 VOLTS 

owmPr 

PLUS NEW SUB -MINIATURE 
Complete Kits 

150.000 VOLT MODEL 527.95 PP. 
250,000 VOLT MODEL 32.95 PP. 

Also Plastic Materials for: 
REPU1,810N COIL $ 4.00 
MINIATURE TESLA COIL 21.00 
SOUPED UI' TRSLA COIL 24.00 
OUISIIURST STATIC NIACIl 20.00 
TUIIRO GENERATOR KIT 4.25 
OPAQUE I'ISO.1 KCTOR 4.50 
WVII. ON CLOUD CHAMBER 9.50 
SUB -MIN. GENERATOR ....5.95 & 4.95 
VACUUM CHAMBER KIT..9.00 & 11.50 

FOREST PRODUCTS, INC. 
Dept. RTI I 145 Portland Street 

Cambridge, Massachusetts 

PORT ARTHUR COLLEGE 
ELECTRONICS COMMUNICATIONS 

AM FM Television Broadcast Engineering 
Industrial Electronics-Automation 

CHECK THESE FEATURES: Tuition $40 per mo.. 
room & board $60 per mo. in dorm on campus. 
College operates 5 KW broadcast station. Students 
get on-the-job training at studios on campus. FCC 
license training with all courses. Well equipped 
classrooms & lab., am fm transmitters, radar & 

marine eqmt., television camera chain, experiment 
lab test egntt. & other training aids. Our graduates 
in demand at good salaries. Free placement service. 
Have trained men from all 50 states. Approved for 
GI. Write to Dept. RT-1 for Free Booklet. 

PORT ARTHUR COLLEGE 
Port 

eArthur 
Established In 1809 

F 
.1962 

111 

351, 

It` 

'-`I BURSTEIN+APPLEBEE CO. 
Dept. RD, 1012 McGee St., Kansas City 6, Mo. 

Rush me New 1962 B -A Catalog No. 621 

I Name 

B -A 

C CÁTÁLOG 
4104.4 44 SAVE OPTO 

SO ON B -A 
SELECTED 

KITS 

HI PI AND 
STEREO 

SYSTEMS & 
COUP4II I IlTS 

TOP VALUES 
III POWER. 
ANO NANO 

TOOLS 

PAGES 
0[ BARGAINS 

NOT IN ANY 
0111ER CATALOG 

SEND 
FOR IT 
TODAY 

Address 

City._..._......_ State .... 

20 Prize -Winning 

Science. Fair Projects 

= .. ' ---- 

20Pr+2eW+nnersYw+CanMké 
.. 

a,. 

CE SCIE 
o 

.EXpERIMENTER 
SCÍEÑCÉ FAÍR PROJECtS : 

a. Cen^' f9iMd 
s 

. S4ECIROG 
A II SnAen,RAPH 

`yr } 

yp-bV-PP 
ION FUR OIL SOUND WWI RELAY 

fA1DG11 YAN DI 
GRAI,FF ATNER INDKAtOR 

pY`. MIINUS 34041 GLOW DISWIDISCHARGES 

Step-by-step science show how 

Demonstrating Bernoulli's Principle - Experiments with Glow Discharges _ Building your own transit level 
Exciting Chemiluminescence Experiments _ Stretching the radio spectrum with Laser -A simple electric bell 
Experimenting with rockets - Infrared detectors - Incredible world of -320° F 
Building an ION Exchange fuel cell 
Hunting insects with a butterfly gun 
Midget Van de Graaff generator 
The mathematics of music 
Home built spectrograph - Sound searching parabolic mike 
Experimenting ',c ith ultra -violet - Remote reading weather indicator 

r 
Science and Mechanics Magazine, Handbook Div.. 
Dept. 3000, 50S Park Avenue, New York 22, N. Y. 

Enclosed is 81.00, please send me my copy of 
Science Experimenter -586 

Name 

Address 

City Zone... State 
i_ J 



RADIO -TV EXPERIMENTER 19 

Special -Sole 
our most popular 

electrical and electronic projects 

' i+ 

.4 

1006 Electric Chord Organ 

SPECTACULAR OFFER! 
TWO FOR ONLY $1.00 

1000 TRANSISTOR TAPE RECORDER 
Instant action is yours with this specially designed bat- tery powered transistorized tape recorder. Standard 
playback speed allows tapes to play in any unit or through Its own mike speaker. Built in jack plug permits record- ing directly from radio or TV. 75c 
1003 35 MM COLOR SLIDE PROJECTOR 
Brilliant color pictures of your 35 non transparencies with twice the area size of most commercial projectors are yours with this unit. A faster lens speed means no costly cooling system and operation with a 100 watt bulb. Yet entire projector will cost less than $12.00 to build. 75c 
1005 MINIATURE ELECTRONIC SPEEDFLASH 
Costs only 3213 to build but will outperform commercial units coating three times an much. It supplies ideal light- ing for action candids, yet In featherweight in design and uses either AC or batteries. Its lamp bulb lasts 20,000 flashes and recycles in two seconds completely eliminat- ing flash bulb tumbling. 750 
1006 ELECTRIC CHORD ORGAN 
One used accordion, a blower and some simple cabinetry produces a full quality musical tone instrument outper- forming $250 commercial units. It combines a treble and bass blender and a foot pedal volume control with the fast responsive action of the accordion keyboard. Takes only 
a few evenings to build. 75e 
1010 ALL PURPOSE TESTING MULTI LAE 
This home lab will test and match electronic parts, meas- ure water's chlorine content, match paint, analyze color photo lighting, check soil pII. It's a colorimeter. densi- tometer, emergency fire and burglar alarm, photometer, electronic micrometer, remote thermometer and-well, you name it. Gusts about $lt to build and can be wired by a novice. 750 
1018 MODEL HYDRO ELECTRIC PLANT 
lVith a few inexpensive materials at home, you can build your own miniature hydroelectric plant. Using only the seater pressure from the faucet in your own sink, you can generate enough electricity to light a small lamp, play a trauuastur radio and stepped up even provide 11U -v cur. teat. 75c 

SAVE MONEY! 
Price of first blueprint, 750; each additional blueprinl 
ordered at the same tame only 250 each. ----- RUSH THIS ORDER FORM ----- 
Science and Mechanics Magazine, 
Croftprint Division, Dept. 2217 
505 Park Avenue, New York 22, N. Y. 
Enclosed is $ Please send the blueprints whose 
numbers 1 have circled below: 

1000 1003 1005 1006 1010 1018 
Barns 

Address 

City, Zone end State 
Satisfaction Guaranteed or your money back 

t 

FREE.' 
CAREER: 

BOO LET_ 

Y'UR CAREER 

I t 
MS OE 

,. a 
I, 

rf-' 4 

a b; 

-5, 60-msuO 

To guide you to a 
successful future in 

ELECTRONICS 
RADIO -TV 
COMPUTERS 
ELECTRICAL 
ENGINEERING 

This interesting pictorial booklet tells y)u 
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, TODAY! 
_ 

Ilr 

Milwaukee School of Engineering 
Dept. RTX.36 1025 N. Milwaukee St., Milwaukee, Wis. 
Please send FREE "Your Career" booklet 
I'm interested in 
Q Electronics Radio -TV Computers 
D Electrical Engineering Mechanical Engineering 
Name Age 

Address 

City Zone State ----.- 
I'm eligible for veterans education benefits. 
Discharge date...._..-_. Atsav 

PLEASE PRINT 
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ar. óih 
at most newsstands 

`¡that It Takes to Be a wiñner 

ruNNcs r 

"AI. EF NC IE 
VERO! 

SC 
01 EC 

!!.rr 

- 
MICRO- 

IIIUMINAIOR 
, 

o Opaque I'D_ 

' 
V1e,r¡ing - . 

'lop -Rated 

'Mans 
sátEulI 0 COMPUTER 

SUPER 
UGN1 

tM ................... MU111TENj CNECKS 

M010RIw ORRERY... .gIACR 
EIG 

Val 

. 

0109-1151.ACOIL 
............. -_:_..-.-,.--, 

... 

Astrophotography 

Experimental 
Ray Tracer 

Satellite Computer 

Multi -Testing Lab 

25 WINNING 
Science Fair 

Projects 
Pick up a copy at your newsstand 

or send $1.00 including postage 
with coupon below 

SCIENCE AND MECHANICS MAGAZINE 
Dept. 3000, 505 Park Avenue 
New York 22, New York - 
Enclosed is $1.00: please send me my 
Fair Projects -594 

Name 

Address 

City 

copy of Science 

Zone... State 

CONTAINS 
_ What Makes a Winning Science Project? - Micro -Illuminator - Learn with an Orrery - Supersensitive Light Meter - Cartesian Diver like Scuba Diver - The Eerie Threat of Weightlessness - Crater Treasures from the Skies - Multi -Lab Reflection Densitometer _ Multi -Lab Colorimeter - What Hands Can Reveal - Solar Hot Dog Cooker - Engineer's Level - Electrostatic Dust Precipitator _ Midget Oudin-Tesla Coil _ Electrolytic Tank Experiments - Motor -Rheostat Rig - Black Light's Scientific Career - Thermoelectric Conversion _ Solar -Powered Car _ Inexpensive Microtomes 

Accurate Chemical Balance - Experimental Ray Tracer 

Wimshurst Static Machine - Talking Coils 

Basement Ballistics - High -Voltage Traveling Arc - Making and Using Permanent Magnets - Magnetic Pendulum 
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urKcro-+c 2 NEW PROJECTS jE 

EXPERIENTER 
! 

M 
n, aeº w..w , -- 

2 -WAY RADIOPHONE7,, 
1l1e, l 

_ ' - 4 

- 
LOS t,sO ylerWier - 

EXP A; ~11° .. 

(Ntei Leo tL¡ `-E1 
f,..er5sT 1 

byeviemel+e9 
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Complete plans for 26 exciting 

new electronic projects 

including 

Miniature voltmeter 

I Wireless broadcaster 

I Five -way $5 radio 

I Midget Electronic 
Organ 

I Crystal tuner 

Science and Mechanics Magazine Handbook Division 
Dept. 3000, 505 Park Avenue, New York 22, N. Y. 

Enclosed is $1.00; please send me my copy of RadloTV 
Experimenter -582 

NAME 

ADDRESS 

CITY ZONE. .STATE 
-J 

'91 - . 

u FREE 

FREE 

r FREE 

SI _ - 

FREE 

` y "FREE 

11 OLSON STORES 

PLUS MAIL ORDER 

Olson Stores In: 

AKRON, OHIO 
69 W. State Street 

ATLANTA, GA. 
485 Peachtree St., N.E. 

BUFFALO, N.Y. 
711 Main Street 

CHICAGO, ILL. 
4101 N. Milwaukee Ave. 

CHICAGO, ILL. 
123 N. Western Ave. 

CLEVELAND, OHIO 
2020 Euclid Ave_ 

CLEVELAND, OHIO 
6813 Pearl Road 

COLUMBUS, OHIO 
142 N. High Street 

INGLEWOOD, CALIF. -' 
4642 W. Century Blvd. 

MILWAUKEE, WISC. 
423 W. Michigan 

PITTSBURGH, PENN. 
5918 Penn Ave. 

1 

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

MI LI 1.1 MAIL TO: IIIII II 
OLSON ELECTRONICS 
526 S. Forge Street 
Akron 8, Ohio 

NAME 

ADDRE« 

CITY ZONE- STATE 
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ON SALE Jan.2iid 
at most newsstands 

'.HOME 

APPLIANCE 
116111~ 

8é Your Own 
Serviceman 

REPAIRS 

Simplified IashsMsirts 
for Repairing MI 
Mof ar Appiianss 

S.Avin Pump 
Problems 

I 

Complete step-by-step how-to 
for repairing household appliances 
Control Oven Temperature 
Cure Balky Mixers 
Pick Up Vacuum Cleaners 
Fix Hot Air Gas Furnaces 
Repair Run Down Wafer Heaters 
Overhaul Appliance Motors 

c Repair Electric Table Appliances 
Order Replacement Parts 

Check Your Incinerator 
Keep Food Waste Disposer Running 
Check Electrical Wiring 
Save Money When Calling Serviceman 
Keep Automatic Washer Humming 

Pick up a copy at your newsstand or send $1.00 
with coupon below 

r- 

I 

Science and Mechanics Magazine Handbook Division 
Dept. 3000, 505 Park Avenue 
New York 22, New York 

Enclosed is 51.00; please send me my copy of HOME APPLI- 
ANCE REPAIRS-#590 

NAME 

ADDRESS 

CITY ZONE.... STATE 

Nu IsüEcr 6..dÍ ' 

s6s MrCNANICSjj out 40 Money-Savel 08 09 

HANDBOÓK 
---- aóia) ..i 

HOW 10.1.13/7.1 nrsraüu.i- .0 

LAMPS ' !J OUTDOOR LIGHTS 

M 
corsrttlY 

TOY TRAINS 

ELECTRIC 

HOME APPLIA 

petalled plans 
for Building-' 

ARC WELDER 

CHORD ORGAN 

SNOW PLOW 

STARTER 

TAPE RECORDER 

»ECK 
STEEL GUITAR 

SLIDE PROJECTOR 

SHOJI LAMPS 

SHOP VAC 

1 

Complete plans for 40 
Home Electrical Projects 

* How to Buy a Room 
Air Conditioner 

* Modernizing Old Vacuum 
Cleaners 

* Servicing Electric Clocks 

ir First Aid for Ventilating 
Fans 

On sale at your newsstand or send $1.00 

with coupon below for your copy 

Science and Mechanics Magazine Handbook Division 
Dept. 3000, 505 Park Avenue 
New York 22, N. Y. 

Enclosed Is $1.00; please send 
Handbook -585 

NAME 

me my copy of Electrical 

ADDRESS 

LCITY ..... ZONE. ...STATE 

l 
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Experimenters!. 
Take Your Pick 
SPECIAL 
OFFER 

: 
V41011 

.._, 

tRvAv'.~ling TAIYÑ'. 
ciF 

FXPER10EQ 

1 

w ̀ . 
,. RUSH COUPON TODAY 

Satisfaction guaranteed 

BACK-ISSUE 
BARGAINS! 
FIVE FOR 
ONLY $2.50 

These back issues of the 
RADIO -TV EXPERIMENTER 

are still available: 

551 Includes sun -cell TRF 
receiver, plans for experi- 
menter's test bench, decade 
ohm box, electronic tic-tac- 
toe, spit -powered oscillator. 
photoelectric controls, signal 
tracer, portable hi -fl record 
player, single -tube organ. Sin- 
gle copy, 75C 

562 Contains 53 make -It - 
yourself projects: transistor- 
ized Intercom, Citizens Band 
2 -way radio, 7 -tube FM tuner, 
6 -meter ham rig, sunceiled 
motor, stereo music center. 
Single copy, 75C 

569 37 Electronic projects- 
among them a complete two - 
meter ham station-a transis- 
tor analyzer, an economy fre- 
quency standard, a two -tube 
long wave receiver, a musical 
annunciator, a typacode, and 
a wireless intercom, 75C 

576 Includes VHF receiver, 
transistor tester, volt ohm- 
meter, multi lab, telephone 
sentry, opinion meter, making 
transformers, parabolic mike. 
battery recharger, field 
strength indicator -33 differ- 
ent projects. 75C 

582 Contains over 35 elec- 
tronic projects including 5 
way $5 radio : 1 transistor 
tuner : 2 transistor amplifier; 
underwater metal finder; 
home hi -13 reverb system plus 
the latest expanded edition of 
White's Radio Log. 75C 

r-----------------7 SCIENCE AND MECHANICS, Handbook Division 
Dept. 3000, 505 Park Ave., New York 22, N. Y. 

Enclosed Is $ Please send met 
tIl FIVE of the Experiments for $2.50. 

The TSVO Experimenters circled for $1.00. 
The circled issue at single copy price of 75C. 

551 562 569 576 582 
NAME 

ADDRESS 

CITY ZONE 

STATE 

L -----------------J 

NO MONEY DOWN 
Easiest Terms 

- 
ALLIED RADIO 
ALLIED RADIO, Dept. 64-C2 
100 N. Western Ave., Chicago S0, III. 

Rush FREE 1962 ALLIED Catalog 

Name 

space BUILD-YOUR-OWN '. 

age ELECTRONICS 
hobby .-FOR MODERN LIVING 

IT'S FUN ...IT'S EASY WITH MONEY -SAVING 

knightkits-0 

° 

Dozens of new hob- 
byist kits. Including 
ema:ing Electronic 
Science Lab-over 
100 projects! 

0v, 
Everything in Stereo 
hl -ti comoonents: 
new Multiple[ Stereo 
FM tunsrs 

featured in the 444 page 

1962 ALL/ED 
ELECTRONICS 

CATALOG 

send 
for it/ 

Select from more than 70 exciting Knight -Kits! See-Stereo hi-fi, including new Multiplex Stereo 
tuners and all -transistor ampli- 
fiers, short-wave radios, intercoms, 
Citizens Band radios, electronic 
science labs, test instruments-all 
easy to build and a pleasure to 
own! Send today for your FREE 
1962 ALLIED Catalog! 

New-tachometer 
kit and outstanding 
test Insta uments 

New all -transistor 
Intercom; many 
other kits for mod- 
ern living 

SAVE ON -EVERYTHING 
IN ELECTRONICS 

Get the most for your money in: 
Stereo hi-fi systems and components 

Recorders and lope Citizens Band 
radios Amateur station equipment 

TV fuses, antennas, accessories 
Electronic parts, tubes, transistors, 
tools, test instruments, books. Send 
today for your FREE 444 -page 1962 
ALLIED catalog! 

FREE Ji 
CATALOG. 4WEO 

WORLD'S 
BIGGEST 

rseac re,er 

Address 

City 
Ir 

ZOnI_..State 
J 
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City. Type Price Oty. Type Price City. Type Price , Qty. Type Price Qty. Type Price Qty. Type Price 

^104X2 .62 _5025' .72 

_1B3 .79 _5E48 .80 

-11:11,1 .55 

-113'5 .79 _5T88 .81 

_163' .79 _5U4 .60 
_0R5 .62 _5U8 .81 

__1S5 .59_5V3 .90 
_175 .511 _5V6 .56 
_174 .58 _5X8 .78 
_104 .57 _583 .46 

-105 .50 
.82 

_6AM1X24 
_64 

.20 
196 

_2ÁF4 .96 _6ÁC107 .96 

._2BN4 .64 _6AF3 .73 

6806 1.05 BUY UY DIRECT _61567 5-6116 8 _124T6 .43 _1285 .65 

_6807 1.00 _616 .67 12477 .76 _1216 .58 

_6887 1.02 
_6131.18 .70 FROM RAD TEL `6N7 1.98 124V6 .41 _12SH7 .49 

_6BY5 1.15 _6S4 .51 _12AV7 .75 _12517 .67 

68Y6 .54 _6SA7GT .76 _124X4 .67 _12S67 .74 

_6886 .66 

NO 

656767 .41 _ 124X7 .63 _12511 .80 

6826 .55 _65H7GT .49 12ÁY7 1.44 _12SN7 .67 

_6827 1.01 _6517 .88 12877 .86 _12S97 .78 

6818 1.09 

. Q 

_65K7GT .74 _1284 .63 _12U7 .62 

_6C86 .55 

_6006 1.42 Over 450 Types _6S01GT .73 _1213E6 .53 _12X4 .38 

__6CE5' .57 _6T4 .99 _12826 .44 _17404 .67 

NOT Á221W1720 MIDI ANY 018EÁ MAN 08008 TUBE COMPANY 

U 
to OFF EACH TUFF INDIVIDUALLY E ATTRACTIVELY IoXto a IRINOED Roo TEL 

- p O OFF 
-2EN5' .45 -6ÁF4 .97 

_3415 .42 _64G5 .68 

_3ÁV6 .41 _6ÁH6 .99 
_3865 .51 _611N5 .95 

_3805 .54 _6ÁL5 .47 

_313N6 .76 _6405 .53 
_3BU8 .713 -605 .55 
_-38Y6 .55 _64S5 .60 

_3826 .55 _64S6 .80 
_3C86 .54 _6A76 .43 

_-_3CS6 .52 _608 .79 
_3064' .85 -6A1J4 .82 
_3066' .60 _6806 .52 

-3076 .50 _6ÁU7 .61 

_304 .63 _64U8 .87 

_305 .80 _641/6 .41 

_-354 .61 _SAWS .90 
_3V4 .58 _6884 .66 

--41307 1.01 _64X5 .74 
^4827 .96 _6A87 .64 
_4BZ8 1.10 _6AX8' .92 
__4C56 .61 _6846 .50 
_40T6 .55 _6848 .88 

__5ÁM8 .79 _6805 .61 

_54118 .86 _6807 .94 
_5405 .52 _68C8 .97 

__5ÁS8' .86 _6805 1.25 

-5478 .80 _-68E6 .55 

_58V8 1.01 _6BF5 .90 
_-5808 .79 _6826 .44 

5867 
.83 _6666 1.66 

_-513E8 
_5807 

.82 
.97 

_6BH6 
_6808 .87 

_5888 .79 _6816 .62 
_50T8' .83 _6817 .79 
-5068 .76 _6867 .85 
_5018 .76 ___681.71.00 
__5CM8' .90 _.6BN4 .51 

,6CF6 .64 -678 785 _12887 .77 _17806 1.09 

_6C67 .61 _6U8 .83 _12865 1.00 _17006 1.06 

_6C64' .70 
Save on Rao -Tel's Quality eW4 T .60 _121306 1.06 _18FW6' .49 

_6018 .14 BRAND NEW TUBES _6X4 .39 _12687 .78 _18FY6' .50 6CM6 .64 

_6CM8' .90 1 -Year Guarantee _68867 .80 _12821 .75 _19866 1.39 

_6CN7 .65 1 -Day Service ___748 .68 _12C5 .56 _19C8 1.14 

_6008 .84 .711U7 .61 _12CN5 .56 19T8 .80 

__6CR6 .51 Seryieeereee __186 .69 _12C116 .54 -21EX6 1.49 

.6CS6 .57, New Tube Types offered by Rad-Tel _7(Y8' .73 _12CU5 .58 254V5 .83 

_6CS7 .69 are marked with añ asterisk. _7F8 .90 _12CU6 1.06 -254X4 .70 

_6C1J5 .58 _7N7 .90 _12006 .54 _25865 .91 

_6086 1.08, Send For Free Trouble Shooting -757 1.01 _1204' .69 __25606 1.11 

6CY5` .70 _774 .69 _120135 .69 2505 .53 

_C6Y7 .71 
1 Guide and New Tube & Ports Catalog -84U8 .83 _12DE8 .75 -25C45 .59 

_6044` .68 _84w8 .93 _12018 .85 _25C06 1.44 

,6085 .69 _8805 .60 _12006 1.04 -25CÚ6 1.11 

_6086 .51 _8CG7 .62 _12057 .79 _250116 1.42 

,60E6 .58 Malik >O m 0 D A Y i . 
-8CM7 .68 _11ÚT5' .76 _25EH5 .55 

_6066 .59 __8CN7 .97 _12077' .79 2516 .57 

_6006 .59 GUARANTEED _8CS7 .74 _12078' .79 25W4 .68 

_6086 1.55 ._8CX8 .93 _120117 1.01 _32E75 .55 

_6006 1.10 _8E138 .94 _120W8' .89 3217 .90 

_.6016 .53 _135N7 .66 _12026 .56 _3585 .60 

_6018' .79 _9C18 .79 _12E05 .69 3505 .51 

__6E48 .79 I _11CY7 .75 _12E66 .54 _3516 .57 

_6E85' .72 
. 

_1244 .60 _12E66 .56 35W4 .42 

_6E138 .94 __12485 .55 _12E16 .50 _3525 .60 

_6EM5 .76 _124C6 .49 _12EM6 .79 _364M3' .36 

_6EM1 .82 --. owr. r me ma ma ..... 12406 .57 _12EN6 .78 -5085 .60 

_6Éwé :si i RAD-TEL'S HI-FI IMPORTSR=124Éí .94 _12F8 
.43 

G .66 -50EN5 
.53 _5005 

55 

_6EY6' .75 'Designed especially for Hi -Fi and Stereo 1-124F3 .73 _12F46 .79 _50L6 .61 

_6F5GT .39 1 Foreign Replacer Rad-Tel Price I 1211 .49 _12FM6 .43 _7011 .97 

._6FE8 .75 IEcc91 
12Á17 Me 

12416 .46 _12288 .91 _7025 .69 

_66H8 80 
Ecc-132 12AÚ7 .96e 

I-12415 .45 _12F88 .85 _807 .70 

_6666 79 I 
ECC-a) 124X7 .96 1-12418 .95 _12006 1.06 _11723 .61 

_66N8' .94 l EE -114 61105 1.15 I 
Popular New Tube Types Offered by Rad-Tel' EZ-al 6CA4 .e0 I Popular New Tuba Types Offered by Rad-Tel 

'RÁ0 -TELr TUBS 

. 

SubjectCO. ,.,- 

SS CHAMFERS 5T,. NEWARK S. NEW acosen to prior sale. No c00's outside continental USA. - ' 

_ 
. - :slo .1 1.- . 
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Complete power supply for trcnsistor circuits and electrical experiments delivers 9 volts. 

Inexpensive, Battery Pack 
To Test Transistor Units 

By FORREST H. FRANTZ Sr. 

TIME spent by experimenters working the 
bugs out of newly -built transistorized 
units takes a lot out of expensive minia- 

ture batteries usually found in such equip- 
ment. Ordinary flashlight cells costing only 
one -tenth as much will do the same testing 
and adjusting job and last longer when ar- 
ranged as in Fig. 1. 

With six No. 2 (size D) batteries. this ver- 
satile supply can handle most transistor 
circuit operating requirements by furnishing 
power in six steps from 11 to 9 volts. 

To Make the Power Supply, join three 
double battery holders together (Lafayette 
MS -176) by soldering terminal to terminal: 
Masonite or plywood backing will make the 
assembly rigid. 

Join holder terminals on one end with a 
piece of wire, then insert batteries plus to 
minus as in Fig. 2. Install clips such as 
Mueller Mini-Gators on wire leads soldered 
to terminals at other end. 

Clip one lead on the zero terminal and the 
other on the terminal which furnishes the 
voltage required by the equipment being 

JON EM) TEMMN45 
T. 

- 
C__"1' 
t f 

MgVS varan 5 wp..KD 

.sr 

tested (Fig. 2). If you use the lower voltages 
frequently, interchange batteries or clip con- 
nections for longer overall battery life. 

Determining Currert Drain. To learn how 
much current your equipment is using, con- 
nect a milliammeter in series with the battery 
and piece of equipment as in Fig. 3. This 
arrangement is valuable in troubleshooting 
newly constructed equipment. A one -tran- 
sistor earphone radio usually requires less 
than 1 milliamp. You can usually figure on 
less than 1 milliamp per transistor for all 
transistor stages except the output which 
drives a loudspeaker. 

Current for a Class A output stage may be 
as little as 2 milliamps, but it is more likely 
to be between 5 and 15 milliamps. For a 
Class B audio output stage (two transistors in 
push-pull), it may hit between 50 and 100 
milliamps on signal peaks. These figures are 
approximate and represent a relative guide 
for small transistors such as the CK722, 
2N107, and 2N188Á. Power transistors such 
as the 2N255 and 2N307 require much higher 
currents. 

a 
POWER SUPPLY 

EQUIPMENT POWER (WATTS1 VOLTS 
X MILLLIMPERES X 0.001 

MILLIpMMETER 

EOUIPMENT 
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With the metronome clicking the exact beats per 

second, the advanced musician knows he's playing 

at the tempo indicated on the music sheet by the 

composer. 

A metronome teaches the music student a sense of 
timing and pace from the very start. Volume is 

ample for small group practice or can be cut down 
so you just barely hear the clicks. 

TIMER teté 
the BEAT 

You don't have to watch a clock 

or push buttons with this $16 

electronic metronome -timer 

By JOSEPH R. NOONAN 

Use it to pace.... 
music practice rhythm calisthenics dance practice 

gymnastics high-speed typing 

and to time.... 
photo printing them lab tests tape recordings 
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UNLIKE most clock -type timers that ring 
only once, the loudspeaker in this unit 
gives you a continuous audible check 

on elapsing time. Just set the range switch 
on 5, 10, 30, or 60 seconds, and your hands 
and eyes are free to concentrate on the work. 

The timer uses many standard parts that 
can be salvaged from old ac -dc radios. Your 
first step is to mount the tube sockets and 
pots on the chassis; P1 goes on the top side at 
the rear of the chassis while P2, 3, 4, and 
5 mount along the rear face. This circuit is 
the ac -dc type, and the chassis is not used as 
a ground. Therefore use two lug mounting 
strips at every spot where you need a tie 
point or support for the parts. 

Filament resistor Rl dissipates consider- 
able heat, so mount it on a 2 -lug strip above 
chassis, with one of the out- 
put transformer mounting 
bolts. Run all the wires 
passing from above the chas- 
sis to the underside through 
one grommeted hole in front 
of the output transformer. 
Mount volume control 
switch P7 -S1 and range se- 
lector switch S3 on the chas- 
sis front. Later when wiring 
is finished, a second mount- 
ing nut on these parts joins 
the chassis to the front plate 
of the cabinet, while the 
rear of the chassis fastens 
to the bottom plate with two 
sheet metal screws. Bolt 
capacitor C4 by its feet to 
the inside front face of the 
chassis at the bottom. 

Mount the selector switch 
S2, and the metronome pot 
P6 on the cabinet face. Bolt 

On the seconds range, you get a click 
every 1, 5, 10, 30, or 60 seconds. Each 
range has its own control pot on the back 

of the chassis for calibration. 

the speaker to the top of the cabinet and wire 
according to Figs. 5, 6 and 7. There are no 
special wiring cautions. 

Operation of the Circuit depends on the 
action of tube VI (12AU7) as a multivibrator 
type oscillator. It generates a pulse heard 
as a "tick" from the speaker. Timing of the 
pulse is controlled by the values of the re- 
sistors and capacitors in the VI tube circuit. 
To vary this oscillation, you change the re- 
sistance values of the pots through which 
voltage is fed to the fixed -value capacitors. 

Generated pulses are then fed to tube V2 
(5005) through capacitor C2 and volume 
control P7, and are amplified to speaker 
volume. Tube V3 (35W4) operates as a half 
wave rectifier to supply B plus for tubes V1 
and V2. 
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Calibration ís Next, after a wiring check. 
Turn S3 to "seconds" and S2 to the one - 
second position. Turn the unit on with vol- 
ume about half way up. You should hear 
ticks from the speaker in about 30 seconds. 
Allow a ten minute warm up period, and then 
use an electric clock second hand to adjust 
pot Pl until the click frequency is exactly 
one per second. Pot Pl is left in this position 
throughout the rest of the calibration. 

Next turn S2 to the 5 second range and ad- 
just P2 for a 5 second click interval. Repeat 
with P3 for 10 seconds, P4 for 30 seconds 
and P5 for 60 seconds. Probably the timer 
won't split seconds on the 60 second range. 
A 5% accuracy on the one second range 
means an error of plus or minus only V2o of a 

second, while on the one minute range would 
account for an error of plus or minus 3 sec- 
onds per minute. 

Calibrating the Metronome. With P1 as 
previously adjusted so the speaker clicks 
exactly every second on the one second 
range, turn S3 to Metronome position. Ad- 
just P6 until the timer ticks eighty per 
minute when the pointer points straight up. 
Then calibrate the dial on either side of 
center to cover a range of 40 to 208 clicks per 
minute. Pot P6 will cover down to 25 per 
minute and can be so calibrated if desired. 
If no use of this extended range will ever be 
made, a 1.5 megohm can be used instead of 

4 

400F 40UF 
150V 150V 

CI 

MATERIALS LIST-ELECTRONIC 
No. Reg. Size and Description 

RESISTORS 

1 R1 -1S0 ohm. 10 -watt wire wound 
1 R2-1200 ohm, 1 watt 
1 R3-150 ohm, 1/2 watt 
1 R4 -470K, I/o watt 
2 R5. R6 -100K, 1/ watt 
1 R7 -270K, y watt 
1 R8-1 meg, 11/ watt 
1 R9-10 meg. 3/2 watt 
1 R10-22 meg, 1/2 watt 

POTENTIOMETERS 

1 P1-5001( ohm IRC 011-133 
1 P2-5 megohm IRC 011-141 
3 P3, P4, P5-10 megohm IRC 011-143 
1 P6-2.5 megohm IRC 011-239 (or 1.5 megohm IRC 

011-138-See Text) 
1 P7-5001( ohm volume control with switch S1 

CAPACITORS 

1 C1-40-40 mfd. 150 v. electrolytic (Lafayette C-126) 
1 C2-.001 mid. 600 v. molded by-pass (Lafayette C-500) 
1 C3-.O1 mfd. 600 v. molded by-pass (Lafayette C-503) 
1 C4-4 mfd. 150 r. oil filled paper (Lafayette CF -115) 

CHASSIS ITEMS 

2 7 pin miniature tube socket (Cinch -Jones type 7W2A) 
1 9 pin miniature tube socket (Cinch -Jones type 9W1) 
1 V1 -12ÁU7 tube 
1 V2-5005 tube 
1 V3 -35W4 tube 
1 Tl-output transformer 2500 ohm to 3.2 ohm speaker 

(Lafayette TR10) 
1 S2-5 position rotary switch (Lafayette SW -78) 
1 S3-2 position rotary switch (non -shorting type) 
1 4" PM speaker 3.2 ohm (Allied 81P616) 
1 line cord and plug 
1 5% x 47/e x 1%2" chassis (Lafayette MC -174) 
Misc. pointer knobs, mounting strips, hook-up wire, etc. 

V2 

SCHEMATIC FOR u 

ELEcTRONJ 
METRONOME - 
SECONDS'TTMER 

PULSE GENERATOR 

the 2.5 megohm value to eliminate the low 
end and provide a wider spacing of the 
calibration marks. 

TROUBLE SHOOTING GUIDE 

Symptom Remedy 

No click at any setting Check rectifier, Cl. If R2 overheats, look for short in Cl. Check for shorted or open capacitors, C3 and C4. 

Clicks but Pl will not Too low a timing interval indicates R6 or RS too high in resistance value, or that C3 or C4 are too large or 

calibrate at 1 second are leaky. 

Too high an interval indicates C3 or C4 or R6 or R8 too small in value. 

Clicks but does not main- Leaky capacitors C3 or C4. Change in resistance values from overheating may be due to restricted chassis 

tain calibration ventilation or misplacement of parts. 

Clicks but at erratic in Defective V1 tube. Poor contacts in 52 or S3. Defective Pl. Occasional fluctuations may be caused by 

terval power line variations. 



RADIO -TV EXPERIMENTER 29 

1 

Amplifier connected to 6 -in. speaker in baffle (output) 
and transistorized tuner (input). 

By FORREST H. FRANTZ Sr. 

BY USING a ready-made, printed circuit, 
3 -transistor amplifier, (Lafayette PK 522, 
complete with transistors, $3.75), the ex- 

perimenter can avoid the headaches of wiring 
12 or 13 resistors, 6 or 7 capacitors, 3 transis- 
tors, and an output transformer into an amp- 
lifier circuit. This saves not only time, but 
money. 

The midget PA (public address) system in 
Fig. 1 won't bang off your ears with its maxi- 
mum power output of 100 milliwatts, but the 
output signal will drive a single 8 -ohm speak- 
er, 3 -4 -ohm speaker, or two 3 -4 -ohm speakers 
connected in series. The power supply is a 
self-contained 9 -volt battery. 

It has two input channels (Fig. 2), and can 
use either a mike and record player, two 
mikes, a mike and radio tuner, or a tuner 
and record player. You may even want to 
fade music and make announcements with a 
musical background. 

The PA system amplifier will accept any 
high or medium impedance input device such 
as a crystal microphone, a crystal phono pick- 
up, a crystal guitar pickup, a vacuum tube 

C 

I 

. AA.OAIN ÍNiPT 1 /SP?. 
OUTPUT 

Closeup view showing input and output jacks. 

Midget 
Public Address 
System Amplifier 

An excellent project for the beginning or 
advanced experimenter which can be built 
for less than $10 in a few hours' time 

tuner, a crystal diode tuner, or a transistor- 
ized tuner. The input device must be ter- 
minated in a phono plug (Lafayette MS -471) 
to connect to the amplifier. 

The mike in Figs. 1 and 3 happens to be 
one that goes with my tape recorder. Any 
crystal mike listed in the Allied or Lafayette 
catalogs will work sufficiently, but a high out- 
put crystal mike such as Lafayette PA -76 
rated as -44 db will permit you to realize 
more volume than a mike rated at -52 db. 

Drill the Front of the Case as in Fig. 4. Re- 
move the screws packed inside the miniature 
case beforehand, and snap the case together 
during drilling. This provides rigid support 
and minimizes the chances of bending the 
case out of shape. Clean off burrs and re- 
move chips from the case when drilling has 
been completed. 

Cut shafts of the volume controls (R6 -S, 
Rl, and R3) to a length of 3/8 in. Place the 
end of the shaft that will be discarded in a 
vise and cut with a hacksaw. Catch the con- 
trol as it falls free. This procedure minimizes 
the chance of damaging the controls. 

Mount the volume controls and jacks (J1, 
J2, and J3) as in Figs. 2 and 5. Connect the 
grounding wire, the jack connections, resis- 
tors R2, R4, and R5, and the 3 amplifier board 
holding wires as shown in Fig. 5. Use insulat- 
ing spaghetti on R2 and R4. 

The schematic, Fig. 6, will prove helpful in 
this and succeeding steps. Use rosin core 
solder for making connections. The 3 ampli- 

Amplifier connected to 11/2 -in. speaker (left) and 
mike (right). 
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fier board holding wires will be soldered to 
the ground strip on the bottom of the board 
to hold it in place. 

Installing the Subminiature Amplifier. Fig- 
ures 7A and 7B show top and bottom views 
of the printed circuit audio amplifier. Un- 
solder and remove the yellow speaker lead, 
the green and the blue input leads, and the 
green volume control lead. Don't overheat 
the board in doing this and be careful not 
to unsolder other connections. 

Place the front of the case and the ampli- 
fier in positions relative to each other as in 
Fig. 8A. Solder the volume control leads 
(orange to unused outside terminal on R6, 
red to middle terminal), the orange and red 
switch leads to switch S, and the black out- 
put lead to the center terminal of the output 
jack (J3). 

Now slip the amplifier into place with the 
ground strip edge of the board resting on 
the shoulders of J1, J2, and J3 as shown in 
Figs. 8B and 9. The bottom side of the hoard 
rests against the center connection terminals 
of J1, J2, and J3. The output transformer case 

Preliminary wiring and mounting, showing amplifier 
board holding wires and common grounding wire. 

®á, 

may rest on the insulated part of switch S. 
Connect the battery (be sure switch S is off) 
and slip the battery into place (Fig. 9). 

Push the amplifier board against the bat- 
tery and solder the holding wires which were 
soldered on the ground terminals of J1, J2, 
and J3 to the copper ground strip that runs 
along the bottom edge of the amplifier board. 
Solder the junction of R2, R4, and R5 to the 
"High" input connection (on the left end of 
the board just above red battery lead con- 
nection). The blue lead was removed from 
this point during a previous step. 

This completes the midget PA system wir- 
ing. Place a drop of Duco cement between 
the output transformer frame and S. Note 
that everything fits neatly in the case and the 
battery is held snugly in place. 

Mark the outside of the battery end of the 
case with a grease pencil, or a piece of tape. 
Slip the back of the case into place. You 
might have to bend the side flanges of the 
end of the front of the case out very slightly 
to do this. Be careful not to let the edges of 
the back of the case rupture the insulation 
on the battery connector. 

Also, dress leads in the case so that the 
edges of the back won't cut or short them 
when the back is pushed into place. Fasten 
the case together with two screws (provided 
with the case) at the unmarked end of the 
case. Don't fasten with screws at the battery 
end (the end you marked with grease pencil 
or tape) or you may damage the battery or 
battery connector. If the back of the case 
seems to fit loosely at the battery end, re- 
move the back and spring the sides slightly. 

To finish off the PA system, type or hand 
letter the front panel markings shown in Fig. 
2 on a piece of paper and cut to 3is x 4 in. 
Fasten it to the case with a piece of cello- 
phane tape running the full length of the 

POINTS TIED 
TOGETHER er 
GROUNDING WIRE 
ON PANEL 

6 ,4GHE MAT IG i 
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paper and fastening to the sides (ends) of the 
case. Maybe you would rather stencil the 
cabinet face with India ink. 

Cut a small groove on the front of each of 
the knobs with a triangular file or a hack- 
saw. Fill the groove with white paint and 
wipe excess off of the face of the knob with 
a rag. Fasten the knobs on the shafts of Rl, 
R3, and R6 -S, and the midget PA amplifier 
is ready to use. 

Speaker Selection. The output of the amp- 
lifier is 8 ohms. To obtain the best match 
to this output, connect a single 8 or 10 -ohm 
speaker such as Lafayette SK -61 (11,2 in.), 
SK -66 (21/2 in.), or SK -193 (3 in.) to the 
output. You can also connect two 3-4 ohm 
speakers in series to the output such as La- 
fayette SK -25 (4 in.) or SK -27 (6 in.). 

In general, the larger the speaker, the 
greater will be the conversion efficiency from 
electrical to sound energy. For this reason 

TO R6 

Top view of 
printed circuit amp- 

lifier showing 
colored leads. Be 

sure to read 
instructions packed 

with this board. 

Under view of 
printed circuit amp- 

plifier showing 
ground strip edge 

of board. 

the 6 in. series arrangement is preferable. 
Even a single 3-4 oilm speaker will work 
reasonably well. 

If you use the 11/2 in. speaker, it can be 
mounted in a Lafayette MS -156 plastic case 
as in Fig. 3. Make the holes in the case with 
a heated ice pick, fasten the speaker, and 

MATERIALS LIST-PA SYSTEM AMPLIFIER 
Desig. or No. Description 
R2, R4 68K V -watt carbon resistors, 10°., 
R5 
R6 -S 

R1, R3 
JI, J2. J3 
AMP 

3 

1 
B 
M isc. 

1001( /V -watt carbon resistor. 10°, 
51( miniature potentiometer with switch (Lafayette 
VC -27) 
50K miniature potentiometers (Lafayette VC -36) 
phony jacks, single hule mounting (Lafayette MS -568) 
3 -transistor subminiature audio amplifier (Lafayette PK 
522) 
miniature knobs (Lafayette MS185) 
15,8 x 2%e x 4" gray hammertone miniature case (Pre- 
mier PMC-1002) 
9 -volt miniature battery (Burgess 2U6) 
speakers, mike, plugs and cable as desired (see text) 
Parts for this project may be obtained from Lafayette 
Radio, 111 Jericho Turnpike, Syosset, N. Y. 
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Ground strip edge of board rests on jacks J1, J2, J3. 

Amplifier completely assembled with battery tucked 
in place. 

solder the wire leads to the speaker. I used 
shielded wire, but you can use ordinary in- 
sulated wire. The other ends of the speaker 
leads connect to a phono plug (Lafayette 
MS -471). Solder one lead to the center pin 
and the other to the outer shell of the phone 
plug. If you use shielded wire, the center 
conductor solders to the plug center pin and 
the shield fastens to the shell of the plug. 

The 6 in. speaker in Fig. 1 is a Lafayette 
SK -27 mounted in a baffle. This baffle has 
been replaced by a more modern -looking one 
(SB-10) in the Lafayette catalog. Be sure to 
provide strain relief for the speaker wires 
with an insulated staple on the inside right 
wall of the baffle. 
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By EDWIN E. STEINBERG, W9Q10 
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ANY shortwave broadcast receivers 
7 or 14 me bands but do not 

cover very high frequencies (VHF). 
Most commercial and surplus military com- 
munications receivers cover high frequency 
bands but not VHF. 

Whether you're a ham itching to get in on 
the exciting and rapidly growing 2 -meter 
amateur hand or simply an interested listener 
who wants a ringside seat for amateur, gov- 
ernment or commercial communications on 
VHF, here's a converter that's just what you 
need. You can build it for less than $35 worth 
of new parts purchased from any of several 
national mail order houses. 

You can make a cheaper VHF rig if you're 
willing to sacrifice sensitivity, stability and 
reliability, but this is a small amount com- 
pared to what you would have to lay out for 
a complete commercial VHF receiver having 
equivalent performance. 

A commercial artist friend who had never 
before built any electronic equipment can 
well attest to the ease of building this con- 
verter and success of its operation. As for 
durability, though, I have had one model in 
operation for nearly four years; another for 

Bring in the full 2 -meter 
amateur band, or po- 
lice, fire, airline, taxi- 
cab, and other commer- 
cial calls on your present 

quality rig for $35 

Ham operator switching on 
compact VHF converter con- 
nected to his powerful short- 
wave bandspread receiver. 
With this economical addition, 
the big rig will pull in 2 -meter 
amateur signals or other VHF 
bonds with the same high 
quality of sensitivity and sta- 
bility it offers to high fre- 

quency bands. 

three years. The unit in Fig. 1 has been 
worked steadily more than five months. 

The block diagram in Fig. 2 reveals the sim- 
plicity of converter operation. VHF signals 
are first amplified sufficiently to overcome the 
circuit noise, which is a characteristic of the 
converter and receiver circuits that follow. 
The signals are then combined with an `oscil- 
lator injection" signal in a heterodyne mixer 
to produce the intermediate frequency (IF) 
output. This output can then be received by 
a shortwave -broadcast or HF communications 
receiver. 

A frequency (band) spread of four to six 
megacycles is practical for a VHF converter 
which allows an operator to tune exclusively 
by means of the HF-receiver controls. For 
example, the 144-148 me (2 -meter) amateur 
band can be covered by a single VHF receiver 
converter. IF output is from 14-18 mc, or 7- 
11 mc, depending upon the original converter 
design chosen. Table 2 lists a choice of four 
bands you can cover. 

The HF (shortwave -broadcast or commu- 
nications type) receiver functions as a "tun- 
able IF" (for the VHF converter) to select 
the desired VHF station signal. If no such 
receiver is available, a surplus "command" 
receiver can be purchased at a reasonable 
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AMPLIFIER MixER 

IF OUTPUt 
S IGNAt.S TO 

1-VHF BAND ALLOCATIONS 

SERVICES 
SIGNALS 

TABLE 
COMMUNI- 
CATION S FREQUENCY BAND RECEIVER 1 

OSCILIAIQR 108-144 mc Aviation, Satellite Communications, Mili- INJECTION 
SIGNAL tary Affiliated Radio Services 

GOWER CRYSTAL 144-148 mc Amateur (Military Affiliated Radio Serv- SUPDLY CISCILLAIOQ ices are just below 144 mc and Civil 

CONv1:CTt R FU1sICTIOUAL ROCK DIAC1RAiv1 148-150 mc 
Air Patrol is just above 148 mc) 

Government, CAP 
150-174 mc Land Transportation, Taxi, Railroad, Mo- 

tor Carriers, Telephone Company, 
Maritime Mobile (Marine), Industrial, 

cost. Use of a command receiver with the 
VHF converter has the advantage of provid- 
ing a completely independent VHF receiving 
installation, so that other receiver equipment 
remains free` for normal use. 

Physical Layout and Wiring of VHF equip- 
ment is critical and must duplicate that shown 
in the illustrations. Don't let this scare you off, 
however, as satisfactory performance can be 
obtained even if the wiring isn't "pretty." No 
special precautions are necessary for power 
supply wiring. Perform the drilling, assem- 
bly, and wiring as follows: 

To pre -assemble IF transformer Ti as 
shown in Fig. 3, remove the coil assembly 
from its shield can, taking note of its position 
in the can for replacement. Remove the red 
lead from the coil. Connect capacitor C14 
(see Table 2 to determine value) between the 

144-I48MC 2 

4-I 

CASCODE AMPL 

6 BZ7 

Police, Fire, Hospitals, Public Safety 
174-216 mc Television Channels 7-13 
216-220 mc Telemetering 
220-225 mc Amateur 

blue lead coil terminal and the coil terminal 
from which the red lead was just removed. 
Do not solder this last connection because two 
more connections have to be made to this lug. 
Slip 3/4 in. of spaghetti tubing over one lead of 
resistor R9 and connect this lead to the coil 
terminal in place of the red lead. 

Connect C15 between the same lug used for 
C14 and R9 and the lug with the black lead. 
Remos e the black lead. The lead of C15 can 
be left long to be used later as a ground con- 
nection. Solder all connections just made. 
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Slip 343 in. of spaghetti tubing over one lead 
of C16 and connect this lead to the coil ter- 
minal with the green lead. Remove the green 
lead and solder the capacitor connection. Re- 
place the coil assembly in its shield in the 
original position, and now put aside the trans- 
former, ready for later installation. 

Center -punch all holes as in Fig. 4. With a 
vs in. bit, drill holes at all punch marks. En- 
large the chassis holes as in Fig. 4. Note that 
many of the holes remain 1/s in. as originally 
drilled. You can make the cut-out for trans- 
former T1 in many ways. One method is by 
drilling four '% .I in. holes as in Fig. 4 and us- 
ing a file to remove the remainder of the un- 
wanted aluminum. Then remove all burrs 
from the chassis. 

8 
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Mount all tube sockets with #4-40 x 1/4 in. 
roundhead (rh) machine screws, lock - 
washers, and hex nuts. Be sure to fit each 
socket so that the #1 pin is positioned as in 
Fig. 4. Note that one hex nut and lockwasher 
are not used for mounting the socket for V2, 
since this screw threads into one mounting 
stud of C9. Insert a 44 lockwasher under the 
other stud of C9 to serve as a spacer and in- 
sert a #4-40 x I/4 in. rh machine screw into 
the capacitor stud to complete its mounting. 

Now mount the crystal socket and trimmer 
capacitors Cl. C6, and C10, using #4-40 x 
343 in. hinder -head machine screws, fiber 
washers, lock washers, and hex nuts. The 
fiber washers are used under the screw heads 
to prevent trimmer breakage and a fiber 

\ 

Close-up views showing location of major parte on top and bottom of chassis. 
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washer is used under the hex nut to pre- 
vent crystal -socket breakage. Use care not 
to tighten these screws excessively. Break- 
age can still take place, despite the fiber 
washers. 

Use an insulated tie -post in place of the one 
mounting nut (closest to V1 socket) on trim- 
mer capacitor C6. Mount the other two insu- 
lated tie -posts, using #4-40 x 1/4 in. rh ma- 

chine screws with #4 lockwashers under 
their heads. Attach the 5 -lug tie -terminal 
strip with a #6-32 x 1/4 in. binding -head ma- 
chine screw, lockwasher, and hex nut. 

Attach coax connectors J1 and J2, mount 
feed -through capacitor C12, pilot -light assem- 
bly Il, and power switch Si. These compo- 
nents are supplied with their own mounting 
hardware. 

You are now ready to wire in all small com- 
ponents, including resistors, capacitors, coil 
L3, and coil L7. Check Table 2 to determine 
the value of L7. Pre -form coils Ll, L2, L4, L5, 
and L6 as specified in Table 2. Install coils 
Ll, L4, L5, and L6 parallel to and 1/4 in. away 
from the chassis. Note that L4, L5, and L6 
are mounted on a common central axis (Figs. 
5A and B). Mount coil L2 on the socket 
terminals of V1 and position it perpendicular 
to the chassis. The ground leads of Ll, L5, 
and the plate lead (to pin #6 of V1) of L4 

, should he straight. Make temporary solder 
connections to each of these leads to permit 
future coil adjustment during alignment. 

Mount and wire -in power transformer T2, 
the pre -assembled IF transformer T1, and the 

TABLE 2-COIL, CAPACITOR, AND CRYSTAL DATA FOR VHF BAND COVERAGE SEGMENTS 

Part 108-112 mc Band 120-125 mc Band 144-148 me Band 151-157 me Band Remarks 

Ll 5 turns, '/:" L, 

top at 31/4 turns 
4 turns, t/e" L, 
tap at 3 turns 

3 turns, '/" 1, 

tap at 1s/á turns 
3 turns, 1/4" L, 

tap at 1% turns 
"Knife" for maximum curve am - 
plitude & minimum tilt 

L2 17 turns, CL W, 
'/" I.D. 

15 turns, CL W, 
''A" I.D. 

11 turns, CL W, 
'/" I.D. 

9 turns, CL W, 
'//" I.D. 

"Knife" for maximum curve am- 
plitude 

L4 

7 turns, CL W, 
%a" I.D. 
%s" from LS 

6 turns, CL W, 
%a" I.D. 
'/e" from LS 

4 turns, CL W, 
''/a" I.D. 
46" from LS 

4 turns, CL W, 
'/a" I.D. 
''/e" from LS 

Space from LS for required curve 
width 

L5 S turns, CL W, 
'/" I.D. 

5 turns, CL W, 
''/a" I.D. 

4 turns, CL W, 
%" I.D. 

4 turns, CL W, 
%" I.D. 

Use C10 adjustment 

16 

5 turns, CL W, 
'/" I.D. 
'/e" from LS 

S turns, CL W, 
'/" I.D. 
'/e" from LS 

4 turns, CL W, 
%a" I.D. 
'/e" from LS 

4 turns, Cl W, 
%" I.D. 
''/e" from LS 

Use C9 adjustment for max. VTVM 
reading at C12 

L7 

Stancor 
#RTC -8517 

Stancor 
#RTC -8517 

Stancor 
#RTC -8515, 

- 3 turns 

Stancor 
RTC -8515, 

4 turns 

Values for 14 mc 
IF output 

Stancor 
#RTC -8517 

Stancor 
#RTC -8517 

Stancor 
#RTC -851S, 
4 turns 

Values for 7 me 

IF output 

Y1 

31.333 me, 
3rd overtone 

35.333 mc, 
3rd overtone 

65.000 me, 

5th overtone 
68.500 me, 

Sth overtone 
For 14 me output, anti -resonant 
crystals 

33.667 mc, 
3rd overtone 

37.667 me, 
3rd overtone 

68.500 mc, 
Sth overtone 

For 7 me output, anti -resonant 
crystals 

C14 
8 

(16 

18 mmld ceramic -disk capacitor, Centralab #10-180 (Lafayette #CA -498) For 14 me output 

91 mmfd ceramic -disk capacitor, Centrolab #10-910 (Lafayette #CA -33) For 7 me output 

KEY: CL W, close wound I.D., inside diameter L, length of coil winding 
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filter choke L10. Use #6-32 x 1/4 in. binder - 
head machine screws, lockwashers, and hex 
nuts to attach the power transformer and 
choke. Mount and wire -in the fuse extractor 
post (for fuse Fl), then attach the line cord 
and plug. Complete the wiring of the power 
transformer and switch Sl, then hookup the 
filter capacitors C17 and C18. Install all 
tubes, tube shields, and crystal Yl, after 
studying Table 2 for the proper crystal fre- 
quency. 

Check all parts and wiring, and look for 
solder splash or other causes of shorting- 
particularly in C9. An ohmmeter is the best 
test for power -supply shorts. 

To Ad¡ust the Oscillator, connect the neg- 
ative voltmeter lead of a vacuum -tube volt- 
meter to the test point (C12 in Fig. 6). Clip 
the ground lead of the VTVM to the converter 
chassis and set its range switch for a full-scale 
reading of from 3 to 10 volts dc. Now turn on 
the converter power switch S1. Adjust C9 
for a maximum VTVM reading. ?roper sup- 
ply voltages and a good 6U8 tube will result 
in a peak reading of at least 1.5 volts. 

'o 

,Its. 

Aligning the converter for the desired VHF band with 
the aid of a sweep generator and oscilloscope. 

I*,. 

ff 

How to Align Your VHF Converter. Con- 
nect the output of a sweep generator to jack 
J1 through a short 52 -ohm coaxial cable, and 
the receiver input (antenna terminals) to 
jack J2 through a short length of 72 -ohm co - 

Stock No.No. Req. Desig. 

1 V1 
I V2 
1 V3 
1 V4 

CÁ.368 1 Cl 

CA370 2 C6, C10 

H P-28 1 C9 

CA -61 7 C2. C3, C4, 
CS. C7, C8, 
C13 

CA -27 1 C11 

CA -356 1 C12 

2 C14, C16 

CA -86 2 C15, C19 

Z142 1 C17 

Z-139 1 C18 

RS -10 1 R1 

RS10 1 R2 

RS10 3 R3, R4, R9 

RS10 1 R5 

RS -10 1 R6 

RS -10 1 R7 

RS -10 1 R8 

RS -11 1 R10 

3RS-111 1 R11 

1 TI 

TA -324 1 12 

TA -149 1 L10 
CM -56 2 XVI, XV2 

CM -13 2 

MATERIALS LIST-VHF CONVERTER 

Description 
6BZ7 electron tube 
6U8 electron tube 
6X4 electron tube 
042 electron tube 
4.5-25 mmfd trimmer capacitor 

(Centralab 822 -AZ) 
2.5-13 mmfd trimmer capacitors 

(Centralab 822BZ) 
2.3-15 mmfd variable capacitor 

(Hammarlund MAPC-15) 
1000 mmfd GMV ceramic disc ca- 

pacitors (Centralab CRL 10.001) 

47 mmfd ceramic disc capacitor 
(Centralab 113-470) 

1000 mmfd ceramic feed-thru ca- 
pacitor (Centralab FT -1000) 

18 mmfd (CLB ID -180), or 91 
mmfd (CLB 10-910) ceramic 
disk capacitor (see Table 2) 

.01 mfd GMV ceramic disc ca- 
pacitors (Centralab ID -.01) 

1 mfd, 450 DCWV electrolytic ca- 
pacitor: single section 

40 mfd, 350 DCWV electrolytic ca- 
pacitor, single section 

68 ohm, I/2 watt carbon resistor 
(Allen Bradley) 

470 K, %2 watt carbon resistor 
(Allen Bradley) 

1 K. 1 2 watt carbon resistor (Al- 
len Bradley) 

10 K. 1 2 watt carbon resistor (Al- 
len Bradley) 

1 megohm, t/2 watt carbon resistor 
(Allen Bradley) 

100 K, LZ watt carbon resistor 
(Allen Bradley) 

39 K. t/2 watt carbon resistor (Al- 
len Bradley) 

120 K. 1 watt carbon resistor (Al 
(Allen Bradley) 

5 K. 5 watt wirewound resistor 
(Allen Bradley) 

shielded bifilar IF transformer 
(Stancor RTC -8569) 

power transformer (Stancor PC 
8419) 

filter choke (Stancor C-1325) 
9 -pin, mica -filled, top mounting 

tube sockets with shield base 

11s/ib" heater tube shields for S- 
pin sockets 

Stock No.'No. Req. Desig. Description 

CM -229 2 XV3, XV4 7 -pin, mica -filled, bottom mount 
ing tube sockets 

SW -460 1 S1 SPST toggle switch 
SW -468 1 switch plate for Sl 
EL -369 1 pkg Fl type 3AG 34 amp fuse (5 in pkg) 
EL226 1 XF1 3AG fuse extractor post for fuse Fl 
PB-104 1 X11 green -jeweled pilot light assembly 

(Dialco series) 
PL -42 1 I1 6.3 volt/0.15 amp bayonet base 

pilot bulb 
Ll. L2, L4, 
L5. L6, L7 

See Table 2 (420 enam. wire, 
3118 bare wire. Stancor RFC) 

L3 

L8. L9 

8 turns .a20 enam. wire, close 
wound, f/8" Id 

part of IF transformer Ti 
1 Y1 frequency control crystal, see Table 

2 

1 XY1 socket for Yl. (Millen 33302) 
2 J1, J2 BNC coaxial cable fittings, single 

hole mounting 
EL -13 1 P1 6' line cord with plug 
MC -154 1 2 o 5 x 7" aluminum chassis (Pre- 

mier ACH 426) 
3 insulated tie -posts (Cambion 1942 

F4) 
1 5 -terminal tie -strip. center mount 

ing terminal grounded 
P114 7 6-32 x /4" hinder -head machine 

screws 
P-136 7 t6 lockwashers 
P158 7 6-32 hex nuts 

7 4-40 x 3d" binder -head machine 
screws 

10 4-40 x 14" roundhead machine 
screws 

7 =4 fiber washers 
19 -4 lockwashers 
16 4-40 hex nuts 
10 4 solder lugs 

P-242 1 rubber grommet, 34" mtg hole, 14" 
id 

1 =6 solder lug 
red, green, and blue hookup wire 

* Stock numbers are those of Lafayette Radio, 110 Jericho Turn 
pike, Syosset, N. Y. 

NOTE-Communications receiver used with this VHF converter in 

the front cover photo is the KnightKit R55, which ranges from 
530 kc to 36 me, and also covers the 6 -meter ham band. Kit 
available from Allied Radio, 100 N. Western Ave., Chicago 80, III., 
for $67.50 plus shipping charges. 
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axial cable. Connect the oscilloscope hori- 
zontal input terminal to the sweep generator 
according to directions given in the sweep 
generator instruction manual. Connect the 
'scope's vertical input terminal to the con- 
verter test point (C12) using a shielded cable 
or oscilloscope probe, as recommended by 
your oscilloscope instruction manual. 

Make certain that chassis ground hookups 
use short leads or copper braid. After turn- 
ing on all equipment, allow at least 15 min- 
utes for warmup. Consult your instruction 
manuals for recommended warmup time. 

Set the receiver tuning and hand switch at 
the center frequency of the desired IF band, 
and receiver controls for AM reception (with 
AGC). Set the sweep generator output fre- 
quency to the center frequency of the desired 
VHF band, and the oscilloscope controls for 
the proper horizontal (base -line) sweep. 
Adjust trace brightness and focus as in the 
manuals. Now you can increase the oscillo- 
scope vertical gain to maximum, or until ac 
hum begins to deflect horizontal trace. Re- 
duce oscilloscope vertical gain only as re- 
quired to remove any perceptible hum -deflec- 
tion of horizontal trace. Then increase the 
sweep generator output to obtain an oscillo- 
scope vertical deflection of from 1 to 2 in. 

Adjust trimmer Cl for maximum vertical 
deflection of the oscilloscope trace between 
the band -edge markers for the desired VHF 
band. It may be necessary to stretch or pinch 
the Ll coil to adjust Cl properly. If a "birdie 
(other than a sweep generator marker)" 
appears on the oscilloscope trace, "knife" 
(stretch) L2 just enough to eliminate the 
birdie. Then readjust Cl for maximum ver- 
tical deflection. Warning: The voltage on L2 
can cause a severe shock. Use caution in 
knifing this coil. 

Alternately adjust C6 and C10 to obtain a 
band-pass curve as in Figs. 7 and 8. While 
the band -edge markers should be at maxi- 
mum response, the converter operation will 
still be satisfactory if the markers are not 
more than 30% down the outside slopes of the 
curve. This compromise marker position is 
often desirable when 5- or 6-mc band spread 
is required. You can obtain 3- or 4-mc band 
coverage easily with the markers at peak re- 
sponse. 

If the response curve is too narrow (mark- 
ers down the outside slopes of the curve), 
move L4 closer to L5 to increase coupling. If 
the response curve is too wide (markers 
within the maximum -response peaks), move 
L4 away from L5 to decrease coupling. After 
either change, you will need to readjust C6 
and C10. 

If the maximum -response peak adjacent to 
one band -edge marker is larger than that ad- 
jacent to the other marker (tilted response 
curve), you can readjust Cl to make response 
peaks equal in amplitude. But performance 

I 
I i 

BASE-UK/2 FiORIZONI'AL SWEEP -12ACE 

VNF- BAND 
CENTER FREQUENCY 

BAND -EDGE MARICERS NIGN-FREQUEUCY 
PEAK 

LOW-pFREQUENCY 
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Q 

VNF-CONVERTER RESFJIJSE CURVE 

of your converter will generally be satisfac- 
tory when one response peak is up to 30% 
smaller than the other. 

Squeeze or stretch coil L2 to obtain the 
maximum response -curve amplitude, but 
again use caution to avoid electrical shock. 
Readjust Cl, C6, and C10 as required for the 
proper curve shape and maximum amplitude. 

Now turn the sweep (and marker) gener- 
ator output down to zero. Replace the oscil- 
loscope with the VTVM at the converter test 
point (C12) and repeat the oscillator adjust- 
ment described earlier. 

Disconnect the VTVM and put back the 
'scope. Turn the sweep (and marker) gener- 
ator output back up to obtain a response. 
curve, then recheck the adjustment of Cl 
(curve tilt). C6 (curve amplitude), and C10 
(curve amplitude). 

With tests completed, disconnect the sweep 
generator and oscilloscope, then adjust the 
slug in the IF transformer (T1), for maxi- 
mum noise from the receiver speaker (or 
maximum "S -meter" reading on noise). 

To Operate Your Converter, you'll need 
a VHF antenna designed for the particular 
frequency band chosen. It should have a 52 - 
ohm coaxial transmission line (lead-in) to 
carry the signal input to jack J1 on the con- 
verter. 

Since the power switch Si is the converter's 
only operative control, tune in the desired 
VHF signals with your receiver's controls, all 
of which will function in their normal manner. 

You should receive normal VHF signals in 
the IF hand for which the converter was built. 
However, communications -receiver "S -me- 
ter" readings will be higher than the normal 
settings due to signal amplification in the con- 
verter. 

Signals received will be stable in frequency 
since both your converter and the VHF trans- 
mitters are crystal -controlled. The level of 
stability is primarily dependent upon the 
quality of your receiver. 
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Air Raid Radio Alarm and 

Electronic Control 
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The complete circuit fits in a 4 -in. -long plastic box. 
A single hearing aid battery provides 221 -volt power. 

ASENSITIVE relay that trips whenever 
the station to which a radio is tuned 
goes off the air enables this novel cir- 

cuit to act as an automatic Conelrad monitor 
or as a radio controlled switch. 

In a defense emergency, if a national alert 
should be declared, all broadcast radio sta- 
tions in the U. S. would automatically go off 

, the air. Should such an emergency occur at 

DOOR 
BELL 

ALARM 

0 
6 VOLTS 
AC -DC 

© PICTORIAL 

SENSITIVE 
TYPE N.0 RELAY CONTACT 

NOT USED 

HEARING AID 

This novel circuit converts any 

radio into a Civil Defense 

alarm. It can also be used as 

a remote radio control switch 

By T. A. BLANCHARD 

night, you might not know it until it was too 
late to reach a shelter. With this device at- 
tached to any radio tuned to a 24 -hour broad- 
cast station, the alarm would sound the sec- 
ond a Conelrad emergency took place. 

Or by simply using the carrier of a wire- 
less phono player that has a normally closed 
push button switch wired in series with the 
oscillator's ground return, you can control 
electrical equipment remotely from any point. 

Install the completed unit in a small metal 
or plastic box. For silent operation, you can 
add a single -pole, single -throw switch in 
series with the radio speaker voice coil so 
that when the set has been tuned, snapping 
the switch will silence the radio but won't 
affect the alarm's operation. 

When you tune the radio to a station, 
you'll find that voltage 
applied to the transis- 
tor base results in only 
a tiny flow of current 
from emitter to col- 
lector. By adjusting 
the spring which con- 
trols the armature ten- 
sion, set the relay so 

TO PM SPEAKER 

BATTERY CLIPS 

the contacts drop out 
at about 50 microam- 
peres and pick up at 2 
milliamperes. Nov if 
you tune to a station 
and then tune away 
from the station's 
carrier, the relay con- 
tacts should close 
immediately. 

A less expensive 
relay with similar 
dropout and pickup 
characteristics can be 
selected from a parts 
catalog. Use your ra- 
dio volume control as 
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a sensitivity adjustment, advancing it to a 
level that provides the most satisfactory pick- 
up and dropout of relay contacts. When 
properly adjusted, the circuit should not be 
affected by music or speech, but only by the 
absence of the station's inaudible carrier, 
which will cause the alarm to draw current 
and close the relay alarm contacts. 

By reducing the relay armature tension, 
you will be able to use the device for other 
applications. For example, the relay can be 
adjusted to follow the voice of a speaker or 

,the beat of a musical selection. 
Assemble the circuit parts on a 3% x 21/2 -in. 

/ 
( 1 J 

`l + I RADIO OUTPUT (_-23-+- .../ TRANSFORMER 
RADIO CHASSIS 
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For easy assembly, use a perforated circuit board. 
Make the clips of scrap sheet metal. 

perforated Bakelite board. A thin piece of 
plywood or plain plastic would also serve. 
Mount the transistor on three flea clips de- 
signed for use with the perforated board, or 
simply use a regular transistor socket. Use 
two 6-32 x Vs -in. binding head screws to 
fasten the relay base in place. 

Mount the miniature audio transformer 
and battery clips with 2-54 x 1/4 -in. screws. 
Use either a stock battery clip, or bend the 
clips from 1/z x 1 -in. strips of tinplate or brass. 
The center battery retainer clip is a 1/2 x 21/4 - 
in. strip of sheet metal bent U -shape and 
mounted between the contact clips. 

Wire the alarm (Figs. 2, 4, 5) next. The 
battery can be lifted away from the clips 
when the unit is not in use, or you can add a 
switch between the B plus battery clip and 
the transistor emitter. In the circuit shown, 
the normally closed contact remains unwired. 

The alarm uses a simple transistor type dc 
amplifier, and uses a 221/2 -volt hearing aid 
battery such as Eveready #412 or #412E to 
provide the operating voltage. Connect the 
input of the alarm to the voice coil lugs of 
your radio's PM speaker through the 500 -ohm 
primary, 3.2 -ohm secondary audio output 
transformer. Plans show the relay connected 
to a typical doorbell, however the Sigma re- 
lay contacts will handle a full 2 -amp, 120 -volt 
non -inductive load to control small motors, 
lamps and solenoids. Wire each relay contact 
to a colored light bulb, and the lamps will 
blink in time with the music. 

Another novel application would be to 
connect the jaw of a toy puppet to a solenoid 
magnet. Using the original single contact 
hookup, connect the solenoid in series with a 
power source and the relay contacts. The 
puppet will open and close its mouth in 
perfect synch with the radio voice. 

Experimenters are often called upon to fix 
one of those stubborn receivers that plays for 
an hour and goes dead. The ideal time to 
check such a set is at the moment the signal 
fails, but this would require standing by. 
Simply connect the alarm and open the voice 
coil. If and when the radio quits, the hell will 
signal the fact. The unit also makes an ex- 
cellent demonstrator to show how radio con- 
trols operate. 

MATERIALS LIST-AIR RAID RADIO ALARM 
No. Req'd Size and Description 

1 
1 

1 
1 
Misc. 

* Available Lafayette Electronics, 111 Jericho Turnpike, Syosset, 
L. I., N. Y. 

SPDT relay, 2000 ohm coil (Sigma Type 4F) 
miniature audio output transformer. 3.2 ohm primary/ 

500 ohm sec. (Argonne #AR -119)* 
1 PN-P transistor (inexpensive type such as CK-722 or 

2N-107) 
1 C -D "Cub'' plastic paper capacitor, 0.15 mfd., 400 

dewy. 
1 #412 or 412E miniature 2212v. battery 

perforated plastic panel 338 x 21/2 in. 
404 x 31/4 x 11/4" plastic box to house control 
mounting hardware 
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The Quickie 

A $10 three -transistor -pocket portable 

for nearby reception 

By FORREST H. FRANTZ Sr. 

LESS than two hours' work and about $10 
worth of parts will provide you a Quickie 
(Fig. 1), a small portable radio which will 

pull in most broadcast stations within a 10 - 

mile radius. By using a longer, external an- 
tenna, you can receive more distant stations. 

The secret of its quick construction and 
inexpensiveness can be found in the ready- 
made, three -transistor amplifier it uses, (La- 
fayette PK-522 complete with transistors). 
This subminiature, printed circuit amplifier 
costs only $3.75, little more than the cost of 
the transistors alone. Quickie weighs only a 
few ounces, and is small enough to fit in a 
coat pocket. 
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Tuning in a local radio station. 

Construction. First place the speaker inside 
the plastic case positioned against the sides 
as in Fig. 3. Use the speaker as a template to 
make the four mounting holes with a heated 
ice pick. Remove the speaker from the case 
and make a series of random holes for speak- 
er sound. Start two more holes 115.6 in. from 
the respective case edges with the heated ice 
pick to establish centers for the 'tuning ca- 
pacitor (Cl) and volume control (Rl) 
mounting holes. Enlarge the latter holes to 
1/4 in. diameter with a taper reamer. 

Cut off the excess plastic built up around 

PICK-uP LEAD 

SPEAKER 

----- -o-..-- 

Quickie is made in less than two hours. Speaker in position for mounting. 
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!-4QUNTING 
WIRES 

R2 TO GROUND 
STRIP 

.sue` 
TO POSITIONS WHERE RED AND ORANGE 
VOCUME CONTROL LEADS WHERE 
ORIGINALLY CONNECTED 

30 MED, 10 V. CAPACITOR MOVED 
FROM BOTTOM OF BOARD TO 
THIS POSITION 

:t - 

_.._ .,a, 

B 
Modifying the amplifier with a resistor added on under side of printed circuit board (left) and a capacitor moved 

to top side (right). 

small holes with a knife and wash the case in 
soapy water. Rinse in clear water and dry 
thoroughly. 

Next, cut the shaft of the volume control 
(Rl-S) with a hacksaw to a length of 3/8 in. 
An easy way to do this is to place the portion 
of the shaft to be discarded in a vise. Catch 
the control as it falls free to prevent dam- 
age. Mount the speaker Cl, Rl-S, :and Ll. 
Note that Ll must be removed from the Ma- 
sonite mounting board. Fasten it to the plas- 
tic case with Duco cement. 

Connect the parts, including the short an- 
tenna lead and the diode (Dl) as shown in 
Fig. 3. Use rosin core solder and a hot, clean 
soldering iron. Be careful not to overheat the 
parts and be especially careful not to melt 
the plastic case. Set the case aside for final 
assembly later. 

Amplifier Modification. Figures 4A and 
4B show how the amplifier is modified. The 
instruction sheet which comes with the am- 
plifier will furnish additional information. 

Disconnect and remove the 30-mfd, 10 volt 
capacitor originally mounted on the bottom 
side of the amplifier board. Be careful to note 
polarity and connection points. Install this 
capacitor on the top of the amplifier board 
and connect to the same points as before, with 
leads inserted through the top of the board 
as in Fig. 4B. 

Solder the R2 resistor in the circuit on the 
bottom side of the board (Fig. 4A). One end 
of R2 connects across the points to which the 
red and orange volume control leads are at- 
tached. Remove the red and orange volume 
control leads. The other end of R2 connects 
to the broad ground strip (Fig. 4A). Discon- 
nect and remove the green volume control 
lead. 

Next, solder two 23/4 in. lengths of #22 
bare, solid wire to the amplifier board ground 
strip, keeping in mind that these two wires 
should be so positioned that the amplifier can 
be attached through the speaker magnet 
frame as in Fig. 5. A trial or two may be 
required to obtain satisfactory positioning. 

Final Assembly. With the case assembly 
and amplifier in position (Fig. 5), complete 
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the amplifier wiring. The schematic (Fig. 6) 
may be helpful. 

Connect the green amplifier input lead to 
the ground terminal on Rl, the blue input 
wire to the center terminal on Rl, and the 
red and orange switch leads to the terminals 
of switch Sl. Connect the black and yel- 
low amplifier output leads to the speaker 
terminals. 

MATERIALS LIST-PORTABLE RADIO 
Desig or No. Description 
R2 4.7 K, y watt carbon resistor, 10% 
R1S1 10K miniature volume control wtih switch (Lafayette 

VC -28) 
365 mmfd. tuning capacitor (Lafayette MS445) 
crystal diode (Raytheon IN60) 
Hl -O ferrite antenna loop (Miller 2004) 
3transistor subminiature audio amplifier (Lafayette 

PK-522) 
21/2" pm speaker, 10 ohm voice coil (Lafayette SK66) 
9 volt battery (Burgess 2U6) 
miniature knob (Lafayette MS -185) 
1%8 x 3%e x 374" plastic case (Lafayette MS -298) 
Parts for this project may be obtained from Lafayette 
Radio, 111 Jericho Turnpike, Syosset, L I., N. Y. 
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Shift wire position as needed so amplifier will fit in 
place. 
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Now position the amplifier for mounting. 
Pass the two pieces of solid wire through the 
inside of the speaker magnet frame, bend 
them around the outside of the frame, cut 
them to length, and solder them to the ground 
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strip along the upper edge of the amplifier. 
This arrangement will secure the amplifier in 
place. Check that none of the amplifier com- 
ponents or leads short against the tuning ca- 
pacitor, volume control, diode, coil leads, or 
speaker terminals. 

Fasten the battery connector to the battery 
and insert in place. Attach volume control - 
switch knob and tuning. capacitor dial. 

It's a good idea to fasten the back of the 
case to the front with a drop of Duco cement 
to prevent accidental opening. 

To Test Quickie, turn the volume control 
all the way up. Rotate Cl until a station is 
heard. The receiver will be most sensitive 
and directional with the antenna axis oriented 
horizontally. The antenna pick-up lead on 
the original model was about 10 inches long, 
but a longer lead will provide greater 
sensitivity. 

You can't expect Quickie to perform like a 
superhet. But, considering the number of 
transistors and the cost, you'll be getting your 
money's worth. 

AMICROPHONE stand for 
hand mikes (such as those 

that come with less expensive 
tape recorders) can be impro- 
vised from a flexible neck desk 
lamp with its cord removed (or 
at least disconnected), a plug to 

Keeping Tube Numbers Readable 
After tubes used in 

experimental circuits 
have been handled for 
some time, the type 
numbers on the glass 
envelope wear away 
and are almost im- 
possible to read. To prevent this and keep num- 
bers readable indefinitely, apply clear fingernail 
polish to the numerals when tubes are new. If 
the numbers on older tubes are illegible, apply 
ammonia with a piece of cotton and let it dry to 
bring numbers out clearly.-JoiN A. COMSTOCK. 

Desk lamp 
mike stand 

Record that tall story us- 

ing the desk lamp reflec-. 
for to increase the range 

of your hand mike 

fit the lamp's socket, and a '/s x % in. metal strip: 
Bend the metal strip to the size necessary for 
the mike in question, and use as shown. To pick 
up faint sounds attach the lamp's bowl -type 
reflector to the lamp's socket to "funnel" or 
focus the sound into the mike. Face the mike 
toward the inside of the reflector.-ANDY VENA. 

Grommet Is Pilot -Light Bumper 
In some electronics 

gear, pilot bulbs are 
placed in locations that" 
make them especially 
vulnerable to breakage. 
To prevent such break- 
age, slip a snug -fitting 
rubber grommet over 
the bulb's glass envelope 
as shown. The grommet 
will serve as a bumper 
to ward off damaging 
blows.-J.A.C. 
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Keep hands away from the picture tube and the high voltage 
cage, even though you have pulled the cheater cord. An 18,000 
volt shock can kill! And be sure you aren't standing on a damp 

basement floor. 

Don't Kick 
Your TV Set 

FIX IT 
By JACK GRIMES 

IF you know what not to do as well as what 
you can do, you can save up to 80% of the 
cost of maintaining the family's one -eyed 

monster. 
The wise family repairman does not call a 

serviceman every time his picture tube has 
the wiggles, or does he immediately jerk out 
all the tubes and head for the self-service 
tester at the drug store. Nor does he attempt 
to become an electronic expert and attack 
the set with wire cutter and soldering irons. 

All too often, a serviceman "loads" the re- 
ceiver with new tubes, or the owner is in- 
formed it will have to go to the shop. Then, 
from $20 to $100 may be required for a 
ransom. 

(Editor's Note: In many parts of the coun- 
try, the TV repair industry has organized to 
discredit shops that habitually gouge the cus- 
tomer. This once all too prevalent practice 
is no longer the general rule.) 

Sometimes the owner having suffered the 
gouge, fills a paper sack with every tube in 

the set, only to find the drug store 
tester shows half or two thirds of his 
tubes weak or shorted. The bill for 
replacements may be even larger 
than a shop repair, and the set may 
still refuse to operate. 

Another owner may search the 
library and newsstands or send off 
for every repair -it -yourself book he 
can find. He may invest in a few 
hand tools only to wind up with the 
biggest repair bill yet, the cost of a 
new set. 

These examples may sound fic- 
tional, but 10 years of active partici- 
pation in the TV service industry 
tells me that 90% of all set owners 
fall into one or more of the three 
patterns. The other 10% are home 
repairmen who have the prime 
quality of common sense. They know 
the meaning of such basic terms as 
video, audio, horizontal, vertical, and 
tuner, and they know that there is 
only one worthwhile test for any 
TV tube: Will it work in a particular 
set? 

The Wise Set Owner has usually 
acquired this knowledge at consider- 
able expense. Seldom has he read it 
in a "be an electronics expert" book. 
He knows that he cannot tackle 
major trouble shooting problems 
without a shop full of instruments, 
but he has the sagacity to do all that 
any TV repairman will usually do 
in the home. He knows: (1) that 
85% of all set troubles are caused 
by defective tubes; (2) how a defec- 
tive tube can be located using the 
set itself as a tube tester; (3) that he 
should avoid drug -store tube testers, 

since many of them are built to show a maxi- 
mum number of shorted or gassy tubes (up 
to 70% of the tubes showing bad in these 
checkers may he usable in your set); (4) that 
he can obtain tubes at a wholesale price, and 
(5) that he can usually save the average $5 
service call charge. 

Because there are so many varying condi- 
tions within a set-and so many different 
tube applications, the only valid check is 
under actual operating conditions. For ex- 
ample, a weak audio tube may provide all the 
volume you can use, and could last years in 
your set, yet might be useless in a trans- 
mitter. In one case only a fraction of the 
tube's capacity is needed; in the other full 
output is required. Replacement in a trans- 
mitter would be necessary-in your set fool- 
ish. A tube checker would say the tube was 
bad. 

If you do use a public tube checker, all you 
can save is a service call. You will still pay 
list price for a tube, and the present average 
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Every set has a tube layout, either a decal or sticker 
fastened somewhere on the inside wall or chassis. Do 

not remove chassis or tamper with picture tube adjust- 
ments. You may need a Photofact folder (see text). 

is around $4.00. You can buy the same item, 
wholesale for as little as $1.00, from mail 
order electronic supply houses who advertise 
in this handbook. 

If your set flips, flops, refuses to light or to 
speak, you may feel you're all set to go to 
work. Slow down. Before you do anything, 
make sure that you completely understand 
all instructions. Remember that you are 
dealing with lethal voltages. Never put your 
bare hand into the back of the set without 
pulling the line plug, from the wall outlet, 
and even this may not always be safe. High 
voltage capacitors can hold a charge for sev- 
eral hours, if a bleeder resistor is defective. 

The only tools you need are a screwdriver, 
wrench, and a long insulated wand or stick. 
Remove the back and find the tube location 
chart. Compare it with a block diagram (Fig. 
5). If you own one of the larger sets, or run 
into any unusual problem, it would be a 
worthwhile investment to order a copy of 
Howard Sams Photof act Folder. These fold- 
ers are available for every make and model 
of TV set. (Available Allied Radio, by make 
and model, 38KK500, $1.95 postpaid). 

As the signal travels through your set, in 
places both picture and sound are present, in 
others only one. From the antenna, both 
sound and picture travel through the tuner, 
through I.F.'s (amplifiers) and detector. 
Sound splits off, and picture feeds only 
through the video amplifiers to the picture 
tube. Sound goes through the audio tubes to 
the speaker. 

Additional circuits are required to "draw 
the picture." These are horizontal and verti- 
cal "sweep" circuits (Fig. 5). Horizontal 
tubes are also responsible for creation of the 
very high voltages applied to the picture 
tube. A completely dark screen is usually 
caused by one of these tubes often located 
inside a shield (Fig. 1). 

Another set of circuits keeps the picture 
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On this set, the cheater cord was originally riveted 
to the fiber back board. Rivets were removed so the 

cord could be used as a cheater. 

in "step with the transmitter. Tubes here 
are designated "sync." Another tube, "AGC" 
(automatic gain control), keeps the picture 
level constant under varying signal strengths. 

By studying block diagram and tube chart, 

a 

The service tech uses an insulated plastic wand to 
tap tubes. He watches the screen in a mirror, or 
reflected from a window. Erratic picture or sound - 

pinpoints the faulty tube. 
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With cheater cord pulled out, the repairman care- 
fully replaces an old tube with a new one. He works 

with one hand only to avoid shock. 

try to determine which tubes may be at fault. 
If a set has a perfect picture, but no sound, 
the first thing to look for would be a bad 
audio tube. If a picture is pulled up at the 
bottom, it could he a bad tube in the vertical 
sweep amplifier circuit. Or if it is squeezed 
in at the sides, check tubes in the horizontal 
circuit. 

If both picture and sound are affected, the 
cause must be in a circuit common to both- 
tuner or I -F. Sound may appear normal while 
the picture is snowy because the eye sees 
more trouble than the ear can hear. Snow 
suggests a tuner tube. A picture that won't 
stand still is caused by sync circuit trouble. 
One that blanks out-the AGC circuit. 

Now set up a mirror in front of the set, or 
use the reflection in a window (Fig. 9). Plug 
in the cheater cord, and proceed with caution. 
If none of the tube filaments light, look for 
a blown fuse. Also, the set may be wired in 
series like Christmas tree lights. When one 
filament blows, they all go out. You can use 
the drug store checker to check filaments, or 

HIGH 

VOLTAGE 

buy one of the filament 
testers available for 
about $3.00. 

If you notice a pun- 
gent acrid odor, you 
may have a bad selen- 
ium rectifier. Turn the 
set off immediately. It 
will require shop work. 
The same applies if 
you notice any strong 
smell or smoke. 

If all tubes light, in - 
spect each one. After 
the set has been on for 
a few minutes, pull 
the plug and feel each 
tube (use one finger 

only) except those in the high voltage section. 
All tubes except the high voltage rectifiers 
must light or feel warm to the touch. Never 
get closer than a few inches to the high volt- 
age rectifier tubes while power is on. Even 
with power plug out, the high voltage circuits 
can carry a stored charge. To be safe, wait a 
few moments, and then use a well insulated 
lead wire to short the high voltage tube cap 
to ground. 

If no burnt out tube filaments are found, 
turn power on again and tap each tube gently 
with an insulated wand while you watch the 
picture in a mirror (Fig. 4). A shorted tube 
will cause lines in the picture, cause it to shift 
or tear, or cause noise in the sound system. 
Watch for signs of arcing within the tubes. 

This is the method servicemen use to find 
a bad tube; logic, inspection, jarring under 
operation, and finally substitution. Some- 
times you'll find that one set has several 
tubes of the same type number used in 
different locations. Swapping such tubes 
within the set will tell you that one tube is 
bad if the trouble transfers. 

You'll Save Money by keeping a complete 
set of spare tubes (except picture tube) on 
hand. The set may cost you less than $5 if you 
buy at an electronic jobber, or through one 
of the mail order wholesalers. Such dealers 
will send catalogs on request and will sell not 
only to service shops, but to amateurs and 
experimenters too. 

Never try to replace circuit parts other 
than tubes and fuses unless you are advanced 
in electronics. Do not disturb any of the 
chassis adjusting knobs and screws unless 
they are clearly marked as to function. For 
example, the vertical linearity control af- 
fects the top of the picture. Height, bottom, 
and width controls do what they say. Upset 
other adjustments and your set will have to 
go to a shop for alignment. In the event that 
you do call in a repairman, insist that all re- 
placed parts be returned to you with an 
itemized bill. 

HV PULSE HV 
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Unusually light and comfortable, these earphones 
give you sound quality comparable to commercial 

stereo headsets. 

BUILD YOUR OWN HI-FI 

STEREO HEADPHONES 
By ALTON B. OTIS Jr. 

USING two replacement transistor radio 
speakers that cost less than $2 each, you 
can build a stereo headset comparable 

in sound quality, comfort, and looks to mod- 
els costing five times as much. 

Three factors contribute to the quality of 
these phones. The speakers, only three 
inches in diameter, make the phones compact 
and light in weight. Second, the speakers 
are sealed to the ear with foam rubber rings, 
thus high apparent sound levels are obtained 
with very low power input. Distortion is 
held to a minimum, increasing over-all re- 
sponse at the same time. Third, the speaker 
is mounted on a cardboard baffle with a cen- 
ter hole. If you vary the diameter of the 
hole, the low end of the range is hardly af- 
fected. But due to a high frequency beaming 
effect, the builder can tailor response just by 
altering the size of the hole. 

Make the earphone housings of 8 -oz. plastic 
cups of the type used to package food prod- 
ucts and novelty items. Drill two %o -in. holes 
1/4 in. up from the bottom of the cups directly 
across from each other on a center line. Drill 
a third hole at the bottom for the wire lead. 
Use a spray lacquer such as Krylon to paint 
both sides of the cups in an attractive color. 

Use %2 -in. pasteboard, or three layers of 

thick or three layers of posterboard to 
cut two speaker mounting panels 31/2 -in. di- 
ameter to fit the cups. Make a temporary 
connection from the speakers to a mono 
source. Be sure phasing is correct. Use 
rubber cement to temporarily attach each 
speaker to the mounting panels. Press tightly 
against the ear during your test. If you want 
more high frequency response, enlarge the 
holes until you obtain a satisfactory balance. 
A 3/4 -in. diameter will usually give you very 
good results. 

With the hole size determined remove the 
speakers. Trim and cement a piece of baffle 
loth to one side of each panel. Mount the 
speaker on the other side using contact glue. 
Be sure to avoid spilling glue on the speaker 
cone or corrugated edge. Cover, but do not 
completely seal off the opening in the back 
of the speaker frame with masking tape. 

For the earphone rings, cut two pieces of 
3/4 -in. thick foam rubber 103/4 -in. long. At 
the same time cut another piece 21/2 x 53/4 -in. 
for the head band. Brush three heavy coats 
of rubber cement on the strips allowing a 
few hours for each coat to dry, and then 
spray with heavy coats of clear plastic. The 
rubber cement seals the rubber air tight, 
yet allows it to remain soft and pliable, while 
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Applying contact cement for final assembly. The earphone housings, made of plastic cups, are filled with a backing of fiberglass to eliminate stray sounds back of the speaker cones. 
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the spray eliminates surface stickiness of the 
cement, keeping the foam clean. 

Cement the ends of each of the two long 
rubber strips together in a ring, and contact 
glue to the cloth side of the speaker mounting 
panels (Fig. 3). 

Make the headset frame of two 25 -in. 
lengths of 11-ga. tempered brass wire. Bend 
as in Fig. 3. For a brushed brass effect, sand 
the wire lightly. Cut and shape the top piece 
from a piece of tin can metal. Bend the tabs 
over the curved portion of the brass wire and 
crimp tightly in place. Bend the end tabs 
inward over the side tabs and solder the 
joints firmly. Touch up sharp edges with a 
file and rinse with turpentine to eliminate 
traces of rosin flux. Use a metal primer and 
then paint. The brass should be protected 
with masking tape during spraying. 

Wire the Headset to a 10 -ft. length of 4 - 

conductor cable, or any convenient length 
you choose. Strip 20 -in. of the outer insu- 
lation from one end and 2 -in. from the other. 
Cut a 3/4 -in. length of 1/4 -in. brass tubing and 
sand the surface for effect. Clean up burrs 
and slip over the cable. Separate the four 
20 -in. conductors into pairs and twist to- 
gether. Wrap a short length of masking tape 
around .the outer insulation where these 
leads come out of the cable and press fit the 
tubing over for a neat connection. At the 
other end connect a three -wire phone plug 
to match your equipment, soldering one wire 
from each of the phones to the ground plug. 
If your headset will be connected to two am- 
plifiers, use a pair of two conductor plugs 
instead. 

Final Assembly consists of attaching the 
plastic cups to the frame by bending the ends 
of the brass wire into the side holes and turn- 
ing up on the inside. Be sure your third wire 
lead holes face down. In each cup, insert a 

MATERIALS LIST-STEREO HEADPHONES 

Amt. Req'd Size and Description 

2 3 PM transistor radio replacement speakers (Lafayette 

Radio SI< -193)° 

10 ft. 4 conductor vinyl covered cable (Belden 8444) 

1 3 conductor phone plug (Switchcraft 12-B) 

2 8 oz. plastic cups (Auto Pak ;1608, Plastic Container 

Corp., West Warren, Mass.) 

4 ft. No. 11 -gauge spring tempered brass wire. 

1 pc. 12 x 4 x 3(e" foam rubber matting 

1 pc. Ve x 1/4" O.D. brass tubing 

Misc. 3/43" paste board, tin can metal, %" fiberglass matting, 

soft coarse weave cloth (for panel opening), contact glue. 

rubber cement, paint, primer, etc. 

Streakers and other electronic items required will be found in 

the 1962 catalog of Lafayette Fadio Electronics, 111 Jericho Turn- 

pike, Syosset, L. I:, N. Y. 

piece of 3/4 -in. fiberglass matting 11/z -in. wide 
by 10 -in. long. Use a small square of fiber- 
glass in the bottom. Run the twisted wire 
leads through the bottom holes and tie knots 
ín each pair 4 -in. from the ends. 

Solder the leads to the speakers making 
sure they are correctly phased. Color dots 
on the speakers make this easy. Use contact 
glue on the bottom edge of the foam rubber 
rings and on the inside edge of the plastic 
cups. Push the speaker assemblies into the 
cups and position carefully. Contact glue the 
large strip of foam to the bottom of your 
head bracket and the project is completed. 

Installation. If you are using your head- 
set with a high quality stereo amplifier con- 
nect directly to the 8 ohm speaker output 
terminal. For mono listening connect in par- 
allel to the 4 ohm terminal. If your amplifier 
is the transformerless ac -dc type or has a 
high a -c ripple content, the residual hum will 
make listening uncomfortable. In most cases, 
the hum can be eliminated by a resistance 
network (Fig. 4) between phones and ampli- 
fier which will permit you to operate at a 
higher output power level. If one -watt re- 
sistors are used, you'll find you can fit the 
entire assembly within the shell of a large 
size three conductor plug such as Switcheraft 
12-B. 

Performance Notes. Frequency response 
measurements in the low and mid range re- 
gions indicated that usable response ex- 
tended to 30 cps, while at 45 cps, it was down 
only 2 db. Subjective measurements at the 
high end indicated a top of about 17,000 cps 
reasonably flat to 12,000 cps. There was a 
15 db peak at 32 cps due to the high resonant 
frequency of the small enclosure. Distortion 
w as extremely low at normal levels, and 
moderate at ear-splitting levels, while tran- 
sient response was very good. 
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Connect the booster chassis to your FM tuner with a short length of twin lead. The other twin lead feeds out to the 

antenna. 

More Power 
for Your 
FM Set 

Simple one -tube amplifier in- 
creases FM signal 15 times for 

better music and DXing 

By C. F. ROCKEY 

IF you live just beyond the acceptable qual- 
ity range of a popular FM station, or if 
you'd like to chase FM -DX (long distance 

reception), this RF amplifier is the answer. 
Or, maybe you live in an apartment build- 

ing where you can't install a full grown an- 
tenna for your FM tuner. Then this booster 
will give your tuner a real chance to exercise 
its built-in noise -limiting abilities to better 
advantage. Even on local stations, you'll be 
surprised at the improvement in music 
quality. 

A 7% x 4 -in. cake pan makes an inexpen- 
sive easy -to -work chassis just the right size. 
A coat of spray lacquer in color to match 
your other equipment will give it a profes- 
sional touch. 

Punch the hole for the tube socket first. If 
you lack regular chassis punches, just prick a 
small hole in the right place with an ice pick, 
and then enlarge the hole to 3/4 -in. using the 
tang of a mill file or a reamer. Next drill the 
holes for the tuning capacitors (Fig. 3) to 
%-in. diameter. But do not mount yet. 

Insert the tube socket in its hole from the 
bottom of the chassis. Fasten firmly in place 
by soldering the socket "ears" to the chassis. 
You can do it with a common 100 -watt solder- 
ing iron. Mount a six -terminal strip centered 
on the rear of the chassis (Fig. 2) using 6-32 
machine screws and nuts. Punch a hole oppo- 



site each terminal for feed- 
ing the leads through the 
chassis. 

Next mount the power 
transformer and capacitors. 
Fasten the rectifier in place 
by means of a 6-32 machine 
screw passed through the 
center hole. This hole is in- 
sulated by the manufacturer 
for this purpose. 

Start the wiring by feed- 
ing the black primary trans- 
former leads through the 
holes to the power line ter- 
minals on the strip. Since 
most sound layouts have 
one master switch, no sepa- 
rate switch is shown. How- 
ever, if you need an individ- 
ual power switch on your 
booster, connect a SPST 
toggle switch in series with 
one of these transformer 
leads. 

Next wire the selenium 
rectifier as in Fig. 3. The 
47 -ohm resistor protects the 
rectifier from current surge 
when the electrolytic capac- 
itor charges. Be sure to con- 
nect the positive side of the 
rectifier to the resistor, and 
the capacitor to the negative 
side. This connection must 
be right. 

Support the "hot" positive 
connection of the electro- 
lytic capacitor by an insu- 
lated tie point to the side of 
the chassis (Fig. 3). Solder 
the negative connection di- 
rectly to the chassis. The 
rest of the power supply 
wiring is simple, but be sure 
to observe the right polarity 
on both the rectifier and 
electrolytic capacitor. The 
ceramic capacitors may be 
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MATERIALS LIST-FM BOOSTER 

Amt. Req. Size and Description Amt. Req. Size and Description 

1 fruitcake pan. Ekco, 4 x 7y2" opening (approx.) 1 miniature 7 pin type socket, Amphenol 

2 50 mint variable capacitors, Cardwell PL 6004 1 Ohmite Z-50 (50 mc) R.F. Choke 

2 plastic knobs, 1/4" shaft 3 0.002 mfd ceramic capacitors, disk type 

1 six terminal Jones barrier terminal strip 1 47 ohm, 1 watt resistor 

1 power transformer: 120 v. primary, 120 volt secondary Stan- 1 100 ohm, 1 watt resistor 

cor No. PS 8415 1 2 lug (insulated) tie point strip 

1 selenium rectifier, Sarkes-Tarzian type 50 rated at 130 volts 2 1 lug (insulated) tie point strips 

at 50 ma. 1 6AG5 tube 

1 electrolytic capacitor, 25 mfd, 150 w.v. Cornell Dubilier No. 

2515 
Misc. =14 tinned copper wire, rosin core solder, hook-up wire, 6-32 

machine screws and nuts, twin -led and line cord 
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All wiring is under the chassis. Six holes just above the output tuning circuit on this photo 
feed input, output and power leads through to o 6 -terminal barrier strip on top. 

wired in either polarity. 
Check power supply operation by connect- 

ing a line cord to the power terminals. Then 
read voltage across the electrolytic capacitor. 
From 140 to 160 volts indicates proper oper- 
ation. If your wiring is correct but you have 
difficulty, check the rectifier and capacitor 
first. The transformer seldom will cause 
trouble. 

Wind the input and output tuning coils, 
#14 tinned copper wire, around any conven- 
ient round object (1/2 -in. dia.) such as a drill 
shank, or fountain pen barrel. Then slide the 
coil off the form and adjust the turns for uni- 
form spacing over a length of about 3/4 -in. 
Connect these coils across each of the tuning 
capacitors as in Fig. 3. 

The rest of the amplifier is easy to wire 
following the schematic. Keep all high fre- 
quency leads as short as possible and sepa- 
rate the grid and plate leads as much as 
possible. Press these leads close to the chas- 
sis to confine their electromagnetic fields. 
There should be no difficulty in wiring and 
checking the circuit. 

Wind L, and L, of insulated hookup wire, 
two turns around the same form used earlier. 
Remove from the winding form and push be- 
tween the two turns at the grounded end of 
each of the two tuned coils. Press these turns 
in as far as possible for the closest possible 
coupling and cement in place with Duco or 
equal household cement. Twist the leads of 
each coil together and connect to the proper 
terminals. 

Keep the input and output leads as far from 
each other as practical. Ground the inside 
tuner output terminal to further reduce 
coupling with the input. 

1 

With wiring completed, turn power on and 
connect your FM antenna lead to the antenna 
terminals. Use a short piece of 200 ohm twin 
lead to connect the output terminals to the 
tuner antenna terminals. If the wiring is cor- 
rect, the 6AG5 tube should light up. 

Tune in a fairly strong FM station on the 
tuner. Then adjust the booster's capacitors 
for greatest signal strength. If the booster is 
operating as it should, this adjustment should 
increase the volume noticeably. If not, check 
the wiring carefully for short-circuits. 

When a decided boost is obtained on strong 
local signals tune in a weak one, and readjust 
the booster tuning capacitors. It is on these 
weaker signals that this unit really should 
"pay off." When operating correctly, this 
booster should pull in several stations which 
were inaudible without it. 

If little or no boost is obtained, but a loud 
howl, or blocking, is observed at certain dial 
settings of the booster, the unit is oscillating. 
This is caused by feedback from the output 
to the input. To correct, separate the input 
and output twin -leads more completely or 
reverse connections at either (but not both) 
the input or the output terminals. If this 
does not eliminate the oscillation, invert the 
chassis and bend the plate and grid wires 
further apart, or press each closer against the 
chassis, avoiding short-circuits, however. This 
will correct the tendency to oscillate. 

Suitable for boosting FM signals, this unit 
should not be expected to perform satisfac- 
torily for TV signals. In order to properly 
reproduce picture detail it is necessary that 
all TV circuits be designed to pass a signal 
bandwidth approximately thirty times greater 
than required for FM broadcasting. 
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Transistorized Signal Tracer 
For less than $8 you can build this compact, portable signal 

tracer which operates on a self-contained battery 

By FORREST H. FRANTZ Sr. 

Tracing a signal in transistor radio. 

THE signal tracer is a valuable instrument 
for the experimenter and technician. It 
can be used to trouble -shoot radios, am- 

plifiers, and other electronic equipment. This 
transistorized signal tracer (Figs. 1 and 2) 
will take only an hour or two to build. 

Another of its important functions is that 
of a universal test amplifier to test micro- 
phones, phono pick-ups, and other kinds of 
transducers. The signal tracer can also serve 
as an amplifier and speaker for earphone 
radios. 

Because of the printed circuit amplifier it 
employs (Lafayette PK-522 complete with 
transistors, S3.75), the signal tracer can be 
built quickly and inexpensively. You will ap- 
preciate its small size and portability. It has 
a self-contained speaker and battery, and 
weighs only a few ounces. No special tools 
are required. 

Construction. Make the necessary small 
holes in the plastic case with a heated ice 
pick. Place the speaker inside of the case in 
the position shown in Fig. 3A and use the 
speaker as a template to make the four mount- 
ing holes. Remove the speaker from the case 
and make a series of random holes (see Fig. 
3B) for speaker sound. Make two holes 

;. 

O.1100ü 
A au °: 

;,, 

# aaQ 
" 

c051120: ,... 

Compact unit is a versatile troubleshooter. 

11/16 in. from the respective case edges with 
the heated ice pick to establish centers for 
the jack J1 and volume control R2 -S mount- 
ing holes. Enlarge these holes to Y4 in. diam- 
eter with a taper reamer. 

Cut off excess plastic built up around small 
holes and wash the plastic case in soapy water. 
Rinse in clear water and dry thoroughly. 

Next, cut the shaft of volume control R2 -S 
with a hacksaw to a length of Vs in. Place the 
portion of the shaft to be discarded in a vise 
and catch the control as it falls free to prevent 
damage. Mount the speaker, R2 -S, and J1. 
Connect Cl, Rl, and the ground wire as shown 
in Figs. 3A and 3B. Use resin core,solder and 
a hot clean soldering iron. Be careful not to 
overheat the parts, and be especially careful 
not to melt the plastic case. Set the case aside 
for final assembly later. 

Amplifier Modification. Figs. 4A and 4B 
show the amplifier as you will receive it with 
all leads attached. Use the instruction sheet 
which comes with it to supplement the figures 
which appear in this article. 

Disconnect and remove the 30-mfd, 10 -volt 
capacitor on the bottom side of the amplifier 
board (see Fig. 4B). Be careful to note polar- 
ity and connection points. Install this ca- 
pacitor on the top of the amplifier board and 
connect to the same points as before, with 
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Mounting speaker and volume control. 

leads inserted through the top of the board 
(see Fig. 4C). 

Next, solder resistor R3 in the circuit on the 
bottom side of the board. One end of R3 con- 
nects across the points to which the red and 
orange volume control leads are connected. 
Remove the red and orange volume control 
leads. The other end of R3 connects to the 
broad ground strip (top edge of board, Fig. 
4D). Disconnect and remove the green vol- 
ume control lead. 

Nov, solder two 23/4 in. lengths of No. 22 
bare, solid wire to the amplifier hoard ground 
strip (see Fig. 4D)-, keeping in mind that these 
two wires should be positioned in such a man- 
ner that the amplifier can be attached through 
the speaker magnet frame as shown in Fig. 
6B. A trial or two may be required to obtain 
satisfactory positioning.. 

Wiring. With the case assembly and ampli- 
fier in the relative positions shown in Fig. 6A, 
complete the amplifier wiring. The schematic 
(Fig. 5) may be helpful. 

Connect the green amplifier input lead to 
the ground terminal on R2, the blue input 
wire to the center terminal on R2, and the 
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View showing holes drilled for speaker sound. 

red and orange switch leads to the terminals 
of switch S. Connect the black and yellow 
amplifier output leads to the speaker ter- 
minals. 

Position the amplifier for mounting as 
shown in Fig. 6B. Pass the two pieces of solid 
wire through the inside of the speaker mag- 
net frame, bend them around the outside of 
the frame, cut them to length, and solder them 
to the ground strip along the upper edge of 
the amplifier. This arrangement will hold the 
amplifier in place securely. Be sure that am- 
plifier components or leads do not short 
against the volume control switch, jack, or 
speaker terminals. 

Fasten a piece of tape to the battery (Fig. 
6A), to prevent it from shorting to the speaker 
terminals. Fasten the battery connector to 
the battery, and insert it in place (Fig. 6B). 
Attach a small grommet to the battery case 
(with rubber cement) to hold the battery in 
place when the back of the case is closed. 

Make a narrow groove on the face of the 
volume control knob with a hacksaw or tri- 
angular file. Fill the groove with white India 
ink or white paint. Wipe off excess from the 
front of the knob, and fasten the knob on the 
shaft of R2 -S. 

41114;t1:-4 
4 :« 

... 

;27 - -j 

Amplifier before modification with original position 
of 30 mfd, 10 volt capacitor to be relocated. 
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Amplifier after modification, the capacitor having been relocated. 

To Test the Signal Tracer, turn the volume 
switch all the way up. Place your finger on 
the tip terminal of J1. You should hear a 

hum if everything is OK. If not, check for 
wiring errors, shorts, poor connections, and a 
bad battery. You'll rarely find bad parts 
among new purchases. 

The Test Lead for use in audio signal trac- 
ing includes a miniature plug (part of Lafa- 
yette MS -370), shielded wire, and two Mini- 
gator clips for connection to the circuit under 
test. Remove about an inch of the outer in- 
sulating sheath; and, with an ice pick, loosen 
the metal braid on the shielded wire back to 
the sheath. Twist the shield strands together. 
Strip about 1/4 in. of insulation from the cen- 
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ter conductor. Slip the plug handle over the 
center conductor and the shield. Solder the 
center conductor to the center (tip) terminal 
on the miniature plug and solder the shield 
to the shell terminal of the plug. 

Tape as required to prevent shorting and 
fasten the plug handle. Strip the other end 
of the shielded wire and fasten the Mini-gator 
clips. Tape center lead down to the Mini-gator 
clip handle for strain relief and identification. 

MATERIALS LIST-TRANSISTORIZED SIGNAL TRACER 

Desip. 
or No. 

Description 

R3 4.7K. %2 watt carbon resistor. 10% 
R1 220K, 1p watt carbon resistor, 10% 
R2S 10K miniature volume control with switch (Lafayette VC 

28) 
Cl .01 mfd., 600 volt tubular capacitor (Lafayette C-503) 
AMP 3 transistor subminiature audio amplifier (Lafayette PK- 

522) 
21/2" PM speaker, 10 ohm voice coil (Lafayette SK66) 
miniature jack (Lafayette MS370 including plug) 
9 volt battery (Burgess 2U6) 
miniature knob (Lafayette MS -185) 
11/2 x 3/ x 37/8" plastic case (Lafayette MS -298) 
30" single conductor shielded wire (Belden 8411) and 2 

Mini-gator clips (Mueller 30) for test leads 
Parts for this project may be obtained from Lafayette Radio, 

111 Jericho Turnpike, Syosset, L. I., N. Y. 
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PLUG 

OA 

PLUG HANDLE 

CONNECTIONS FOR SIGNAL TRACING LEAD 

With this test lead you can trace signals in 
the audio portion of radios, audio amplifiers, 
and other low frequency radio equipment. 
You can also test microphones, phonograph 
pick-ups, vibration transducers, and other 
"energy changers." When you use it as a test 
amplifier, connect the test lead shield to 
ground and the center lead to the high point 
in the unit under test. 

RF and IF Uses. To use the signal tracer in 
the RF and IF portions of a radio receiver, 
you'll need a detector attachment such as that 
sketched in Fig. 7. This detector is similar 
to the detector in radios and performs the 
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©B 
SCHEMATIC AND PICTORIAL SKETCH OF DETECTOR 
ATTACHMENT FOR RF SIGNAL TRACING . 

same job. You can build it on a piece of Bake- 
lite or stiff cardboard, or into a small plastic 
tube. 

When you are signal -tracing in a radio or 
amplifier, the signal should become stronger 
as you progress from the input to the output 
end of the unit. If the unit under test is in- 
operative, you will encounter a point where 
no signal is present. This localizes the trouble 
between the no signal point and the last point 
at which the signal was present. Then it's an 
easy matter to pinpoint the trouble with volt- 
age measurements and other conventional 
tests. 

Pyramidal Soldering Iron Stand 

You can stand 
or toss this tem- 
porary soldering 
iron rest onto the 
bench, and use it 
in whatever posi- 
tion it comes to 
rest. Shaped like 
a pyramid, all of whose sides are equal, it can- 

not fall over and always rests on a firm base. 
In addition, it does not get warm in use, as the 
two small points in contact with the iron do not 
transfer enough heat to warm up the mass of 
the metal. Cut out the stand from a piece of 
20 -gage sheet metal (steel, brass or aluminum) 
and file to shape. Bend stand to a 60° angle 
across the middle, making a sharp corner. This 
will close up wide notches at each end of the 
bending line to approximately the same size as 
the others.-L. C. MAsoN. 

Ventilate Your TV Set 

Television sets 
develop a lot of 
heat and some - 
t i m e s the only 
provision for ven- 
tilation is a series 
of holes punched 
in the back panel 
Continued over- 
heating can short- 
en the life of those costly television tubes. 

To get more ventilation, replace the panel with 
a simple frame covered with plastic screen such 
as is shown above.-W. H. McCLAY. 



Low range on most ohm- 
meters is 0 to 1,000 
ohms. This meter gives 
you dependable readings 
of low ohmage parts 
such as this speaker coil. 
You can calibrate the 
meter to read even in 

fractions of an ohm. 

Low Range Ohmmeter 
Low scale on most ohmmeters is 1,000 ohms. This meter can 

read down to fractions of one ohm! 

By GUS WESENFELD 

0 UITE a few electrical and electronic parts 
such as ballast resistors, lamp filaments, 
speaker coils, and extension lines have re- 

sistance so low it cannot be read accurately, or at 
all, on the ordinary volt ohmmeter. This project 
which priced out at less than $12.00 does the job. 

Though the circuit values in the schematic (Fig. 
5) provide for a low range scale reading from 1/ 
ohm to 25 ohms, you can easily set up a low range 
reading from ,iu ohm to 2 ohms, or any other sim- 
ilar range. This can be done by lowering the value 
of R3, explained later. 

Cut the Holes in the plastic case panel (Fig. 2) 
with a by cutter and drill press, or hand coping 
saw. Thin spiral blades work best. Before you lay 
out your holes, check the parts for size. Though a 
0-1 milliammeter is shown, you can substitute prac- 
tically any available milliammeter, even a 0-10 ma. 
meter. 

Mount all parts in position, except the meter, 
safer in its shipping carton until last. Use any thin 
sheet metal for the chassis. It is held in place by 
the two upper screws that fasten the switches to 
the panel. Mount rectifier D1 in place on its 
mounting stud, and check all wiring carefully. 

Pretesting. Turn R1 and R2 counter -clockwise 
as far as possible. Switch SW I to off and SW2 to 
high range. Plug in the ac power cord, and with 
a vom set for a -c, check voltage across the trans- 
former input. It should read 12.6 volts. Next close 
switch SW1 and measure d -c across capacitor C.I. 
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The filament transformer is housed in a small aluminum box (top). Mount the 
silicon rectifier on an L-shaped aluminum bracket. It is located between the 
meter and capacitor fastened to the panel with the top switch mounting holes. 
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This should be about 16 volts. Turn S1 off 
and plug test clips into SO -1. 

With your vom on a 10 ma. range, clip the 
leads to the low range ohmmeter test clips. 
Turn switch SW1 to on and slowly turn RI 
up until the vom reads half scale. Then turn 
R2 clockwise to bring the meter to full scale. 
If either test causes the meter to swing down 
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Sources: 

MATERIALS LIST-LOW RANGE OHMMETER 

Size and Description 
0-1 ma Meter, Olson Radio ttME-68 
2 amp silicon rectifier, Olson Radio =RE66 or equal 
2.6v filament transformer. Olson Radio T-304 
5000 ohm 14watt potentiometer. Lafayette VC -937 
20,000 ohm 14 -watt potentiometer, Lafayette VC -43 
3.9 ohm. 2 watt, carbon resistor (see text) 
electrolytic capacitor, 25 infd, 25 W.V., Lafayette 

gC-129 
SPST slide switch, Lafayette =SW -14 
DPST slide switch. Lafayette =SW16 
Cinch -Jones chassis mounting 2 conductor socket 

=S-24024)B (Allied =22H481) 
Cinch -Jones 2 conductor plug, =P402-CCT (Allied 

X40 -H-910) 
set of universal test leads, Lafayette t:F-373 
minibox, 23/4 x 258 x 1%, Lafayette MC -358 
plastic case, 61/4 x 33/4 x 2, Lafayette MS -216 
panel for above, Lafayette MS217 
6-32 H, machine screws, line cord 

Olson Radio, 260 Forge St., Akron, Ohio 
Allied Radio, 100 N. Western Ave.. Chicago 80, III. 
Lafayette Radio, 111 Jericho Turnpike, Syosset, L. I., 

New York 

TRANSFORMER CASE 

3.9K R2 
1 WATT ARBON 

68K 

6 

25K 

I 1 WATT CARBON 

(SEE TEXT) 

scale. reverse pot connections. With tests 
finished, complete assembly by installing the 
millianuneter. 

Calibration requires you remove the plastic 
meter cover. Pry it up with a thin screw 
driver at several places until the cover snaps 
off. Use a small sharp screw driver to re- 
move the meter scale plate and replace with 
a dial (Fig. 4) drawn on white card stock. 

Let's assume that you want low scale to 
read 0-25 ohms. Place a zero mark about 
1/4 -in. left of the meter's full scale point. Clip 
a 3.9 -ohm resistor across the test clips, set R1 
to low and switch SW -1 on. Slowly turn R1 
clockwise until the meter reads at the new 
zero mark. Turn SW -1 off, and clip a 25 -ohm 
resistor in parallel with the 3.9 -ohm resistor. 
Turn SW -1 on. The meter should rest about 
1/4 -in. to the right of zero left. If the needle 
rests too far to left, you will need a larger 
value, say 4.3 ohms. If it is too close to zero, 
try a smaller resistor such as 2.9 ohms. Dur- 
ing trials never remove the resistors from the 
test clips without turning SW -2 off. 

After soldering the shunt resistor into the 
instrument circuit, calibrate the other scale 
points using 4 or 5 intermediate resistors. 
When the shunt is in place, you no longer 
need to turn SW -2 off when changing resis- 
tors. Accuracy of the meter depends on the 
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calibration resistors, for example, if you use 
1% resistors you'll get accuracy around 2%. 

Calibrating the High Range. Whenever 
you switch from range to range, be sure to 
turn the unit off to protect the meter. On 
high, turn R2 clockwise until the meter reads 
at the zero mark established earlier. Again 
use about 5 different values of resistors to 
mark points on the scale. Ink in your num- 
bers, and replace the plastic cover. 

Any low ohmage range can be calibrated. 
For example if you want a 10 to 2 ohm scale, 
select a trial resistor, say 2 ohms and test as 
before. Then add another 2 ohm resistor and 
note the meter deflection. The object is to 
select a shunt that allows the meter to indi- 
cate top value at the desired point on the 
scale. You'll find the meter may require oc- 
casional zero adjustment to compensate for 
varying line voltage. 

Pushbutton MUSIC BOX 
By C. A. KITT 

THIS musical toy can be enjoyed by chil- 
dren of all ages, and can be built in less 
than an hour for a cost of $3. To suit your 

taste in music you have a choice of tunes: 
"Moonlight Serenade," "Smoke Gets in Your 
Eyes," "How Dry I Am," "Around the World 
in 80 Days." 

There's no winding. The Swiss -type musi- 
cal movement is driven by an electric motor 
energized by a self-contained flashlight bat- 
tery and pushbutton switch. Depending on 
who is going to use the music box, the switch 
can be either the high- or low-pressure type. 
If low, its leaves will have to be adjusted to 
obtain desired operation. 

Construction. You can house the unit in 
a small plastic case, which can be sealed shut 
with Duco or plastic cement if desired. In- 
stall the pushbutton switch in a 1/4 -in. dia. 
hole centered 1h in. from the edges of the 
case. Then place the musical movement and 
battery in the case, secure a good fit, and 
mark mounting holes for the movement. Be 
sure that the gear wheel on the drum of the 
movement does not rub against the case. 

Make starter holes in the case with a heated 
ice pick. Enlarge holes to size with a taper 
reamer and clean them out with a knife. 

I 

MATERIALS LIST-PUSHBUTTON MUSIC BOX 

No. Req. Description 

1 Momentary contact switch low pressure (Lafayette MS -449) 
or high pressure (Lafayette SW70); low pressure recom- 
mended if toy is intended for a baby. 

1 Electric music box movement-"Moonlight Serenade" (Lafay- 
ette MS -760) 

"Smoke Gets in Your Eyes" (Lafayette MS -761) 
"How Dry I Am" (Lafayette MS -762) 
"Around the World in 80 Days" (Lafayette MS -763) 

1 Battery (Eveready 935 or Burgess C) 
1 1 x 25,8 x 35,8" plastic case (Lafayette MS -159) 

Above parts can he obtained from Lafayette Radio, 11.1 Jericho 
Turnpike, Syosset, N. Y. 

Mount parts and solder the connections, using 
clean, well -tinned soldering iron and resin 
core solder. Roughen battery surface to be 
soldered with a file, then apply soldering heat 
to the battery for as short a time as possible. 
Observe correct battery and motor polarity 
so that movement does not run backward or 
stick. 

If you wish to hide the contents of the case, 
remove them and paint the inside surfaces 
of the plastic. This way, the paint will not 
come off and endanger children. 

If you want light with your music, connect 
a flashlight bulb in parallel with the musical 
movement. The box will then light up when 
the switch is depressed. 

Top view showing 
high-pressure pushbut- 

ton switch. 

Bottom view. 

1 
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Adjustable Mike Stand 

for $1.50 
Build it for your tape, recorder, ham 

transmitter, club, school, or church 

By ART TRAUFFER 

yOU'LL have to look closely to realize that 
the professional appearing microphone 
floor stand in Fig. 1 is a homemade job. 

This stand of many uses rests firmly on its 
three-point wooden base, adjusts freely for 
any height between approximately 31 and 56 
in., and will fit the sockets of all standard 
mikes. 

With some help from his scrap box, the av- 
erage home craftsman can build the mike 
stand for less than a dollar. Even if you have 
to buy everything, the cost should not exceed 
$1.50. 

Base Preparation. Any knot -free and 
crack -free slab of wood 11 x 13 in. or larger 
and at least an inch thick will be satisfactory 
for the base. You can build this slab easily 
by gluing together two scrap pieces of 3/4 -in. 
plywood. The author used yellow pine, which 
he happened to have on hand. Draw the base 
layout directly on the wood as in Fig. 2, then 
cut out the three-legged base with a jigsaw or 
hand saw. The wood need not be perfectly 
flat. Since it will set on three points, it can- 
not rock. File down the saw marks, and 
round off the ends and sharp edges, sand all 
surfaces smooth. 

The Stationary Upright Tube used is a 
Newell adjustable closet pole, commonly 
available in dime stores. You can try other 
makes, but where diameters differ, you'll 
need to modify other dimensions accordingly. 

IF ROUND -OFF ENDS 
ARE DESIRED, DRAW 
CIRCLE AS SHOWN 

BORE HOLE. IN CENTER 
FOR UPRIGHT TUBE. 
(SEE TEXT), 

DRAW 3" DIAMETER 
CIRCLE, AND DIVIDE 
INTO THREE EOUAL 
PARTS (I, 2,3_5 

© BASE LAYOUT 

sy 

No fussing with a set -screw here. When the little 
miss has finished her solo, the master of ceremonies 
can take over the mike after friction -sliding it to suit 

his height. 

Remove the metal flanges at each end of the 
rod by prying out the restraining lugs as in 
Fig. 3. 

Measure the diameter of the adjustable rod 
you have selected and use the next size 
smaller drill to bore a hole in the base as in 
Fig. 4. Carefully ream the hole to make a 

tight fit with the open end of the large tube. 
Force the tube through the hole and bend the 
two lugs outward against the bottom of the 
base. Now cut a slightly oversize round wood 
plug from 3/4 -in. doweling or scrap and drive 
it into the end of the tube to secure it tightly 
to the base. 

Finish the wood to match or contrast with 
other wood pieces in the room where you in- 
tend to use the stand. The author applied two 
coats of a good quality gray paint for a close 
match with the silver -lacquer coating on the 
tubes. When dry, attach a screw -type rubber 
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Remove tube flange by prying lugs out with a screw- 
driver. Do not cut or bend lugs back until pole has 

been installed in base. 

bumper under the end of each leg of the base. 
This will allow the metal lugs on the end of 
the tube as well as any unevenness in the 
wood to clear the floor, assuring a firm, three- 
point support. 

Preparing the Tube Top. The most im- 
portant step is to fit the top end of the tele- 
scoping tube with 3/4-27 threads to hold the 
mike. There are several ways to do this, but 
the author feels that his method is simple and 
it also insulates metal mike heads from the 
metal stand. This is an important safety fac- 
tor, for shocks have resulted from touching 
two metal mike stands which were at differ- 
ent ground potentials, or from touching a 
metal mike stand while the body was 
grounded. 

Remove the hex nut and washers from an 
Amphenol 75-PC1M chassis unit, which is a 
non -shorting microphone 

"46 -in. 
Place an 

insulated washer about t 16 -in. od and %-in. 
id on the chassis unit shank. Then twist the 

A 

Insulated installation of 
connector, ready for any 

standard mike. 

5/8"-27 THREADS FIT 
STANDARD MIKE 
SOCK ET 

AMPHENOL 
75-PCIM 
CHASSIS UNIT, 
WITH HARDWARE 
REMOVED. 

BOTH HAVE 
I/8 -PIPE 
THREADS 

13/16"0D X 3/8" ID 
FIBER OR PLASTIC 
WASHER. 

EYELET ---r 
I/8 -PIPE COUPLING. 

PREPARED TOP OF TELESCOPING 

QFITTING POLE TO BASE 

BORE HOLE THROUGH 
WOOD BASE AND REAM TO 
ABOUT I3M6' DIAMETER. 
(SEE TEXT') 

NOW THE STATIONARY UP- 
RIGHT TUBE IS SECURED 
TO THE WOOD BASE. 

UPRIGHT TUBE 

DRIVE A SLIGHTLY OVER- 
SIEE WOOD PLUG INTO 
BOTTOM END OF TUBE. 

WOOD BASE! BEND CmER LUGS. 

MATERIALS LIST-ACJUSTABLE MIKE STAND 
No. Rig. Size and Description 

2 % x 11 x 13" plywood (base) (or use 1%8" stock) 
1 Newell closet poles (59C size at most dime stores) 
1. Amphenol series 75 -type PC1M non -shorting chassis mount- 

ing microphone connector (radio parts dealers). 
1 1%8" -pipe coupling. 
1 I1/16" ad and 31" id fiber or plastic washer (you can make 

this) 
3 5k" screwtype rubber bumpers 

Misc. 34" tape, 1 medium -size rubber grommet, short piece of 
34" dowel. glue, paint 

chassis unit tightly onto one end of a 1/4 -pipe 
coupling as in Fig. 5A. Tightly wrap enough 
3/4 -in. -wide tape around the pipe coupling so 
the coupling fits snug into the end of the 
draw -tube (Fig. 5A). Push the coupling into 
the end of the draw -tube and then wrap two 
or three turns of 3/4 -in. -wide tape tightly 
around the outside end of the tube (as in Fig. 
5). The author used gray Mystik-Tape to 
match the stand and base. 

Friction holds the telescoping tube within 
the larger tube, so it isn't necessary to make a 
set -screw for this purpose. To increase the 
friction, simply spread the open seam at the 
bottom of the small tube. 

Some microphones make their cord connec- 
tions right through their sockets. If yours is 
this type, drill a hole through one side of the 
small tube, close to the pipe coupling, and in- 
sert a rubber grommet (as in Fig. 5A). Pass 
the mike cord through this opening and con- 
nect it to the Amphenol chassis unit. Solder 
the center lead of the mike cord into the eye- 
let of the chassis unit in the usual manner. 
The outside shielded lead of the mike cord 
should be soldered directly to the bottom end 
of the pipe coupling. 

WRAP TAPE AROUND PIPE 
C3UPLING FOR SNUG FIT 
IN END OF DRAW -TUBE 

AFTER INSERTING 
ABOVE ASSEMBLY 
WRAP 3/4" TAPE 
TIGHTLY AROUND 
TUBE. 

\OPTIONAL: DRILL HOLE; 
INSERT RUBBER GROMMET 
FOR MIKE CORD. 

TELESCOPING TUBE OF FLOOR STAND. 

TWIST CHASSIS UNIT INTO PIPE COUPLING. 

DRAW -TUBE 
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DX the Short Waves With a 

Crystal Diode 
Radio 

By FRANK WOODS Jr. 

RECENT availability of truly compact, high 
gain transistor amplifiers should whet 
the appetite of the DX experimenter for 

bringing in distant shortwave stations on a 
simple crystal diode tuner. 

The basic tuner in Fig. 2 pulled in SW 
transmitters in England, Switzerland and . 

other distant lands when used with modest 
amplifiers as in Figs. 1 and 4. Using only a 
9 -volt transistor radio battery for poww er, a 
6 -ft. length of insulated hookup wire for an 
antenna, and a similar wire for a lead to a 
water pipe or other good ground, this rig op- 
erated a loudspeaker at comfortable listening 
volume and provided moderately good selec- 
tivity for such a modest tuning arrangement. 

New parts for this tuner need not exceed 
$3, while a $10 bill will take care of at least 
one of the amplifiers described herewith. 

Technical Considerations. Many short- 
wave stations operate with much more power 
than the strongest broadcast hand stations. 
Also, shortwave signals travel greater dis- 
tances than ordinary broadcast band signals. 
Consequently, the recei ing antenna and 
ground might well deliver about 100 micro - 
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Shortwave fun in a small and simple package; the 
crystal diode tuner combined with a modified 

"Quickie," three -transistor portable. 

volts to the receiver on a signal from a station 
several thousand miles away. 

An inductance coil (L), using a ferrite rod 
core, and a variable capacitor (C) form the 
tuning circuit (Fig. 3). This arrangement 
provides a relatively high Q circuit in the 
3.5-7.5 me frequency range. The Q of the 
ferrite core coil decreases substantially at 
the high end of this hand. 

A quick trial with the output of the tuner 
connected to an audio vacuum tube voltmeter 
indicated peaks in the 10- to 30 -millivolt range 
when distant powerful shortwave broadcast 
stations were tuned in. This is more than 
adequate to operate an amplifier -loudspeaker 
combination, which arrangement has been 
particularly attractive since introduction of 
the low-cost imported transistor amplifiers. 

D 

"Triple -C" basic tuner comprises coil, capacitor and 
crystal. 
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Tuner combined with powerful sub -miniature, five - 
transistor amplifier. All components can be attached 
to the breadboard or installed in an old radio cabinet. 

One of these, Lafayette #PK-522 is a three - 
transistor job and .costs but $3.75. A five - 
transistor model, Lafayette #PK-544, is 
priced at $6.95. If you already have it, you 
can use a high gain amplifier in your experi- 
mental work, but most high impedance input 
ac -operated tube amplifiers will not perform 
as well with this SW tuner as #PK-544. 

Building the Basic Tuner. Obtain the parts 
listed for Project I in the Materials List. Wind 
13 turns of the #18 insulated wire (prefer- 
ably cotton -covered) close, but not tight, on 
the ferrite core. Leave about 4 in. of lead on 
each end of the coil, then pull the turns apart 
until the winding is about 3 in. long. 

Connect the coil (L) to the capacitor (C) 
as in Figs. 2 and 3, running one lead to a stator 
lug and the other to the rotor (frame). Use 
resin core solder and a clean, well -tinned sol- 
dering iron. Also solder the diode to one of 
the stator lugs. To limit the heat reaching 
the diode, hold it with needle nose pliers be- 
tween the soldering point and the diode body. 

Cut two 6 -ft. lengths of insulated hookup 
wire. Solder one (the antenna) to a stator 
lug on the capacitor and the other (ground 
wire) to the rotor lug. Attach an alligator 
clip to the other end of the ground. 

Cutting the capacitor shaft to length and 
housing of the tuner are left to the discretion 
of the experimenter. However, if you do de- 
cide to shorten the shaft, place the end to be 
discarded in a vise before hacksawing. You 
may damage the capacitor if you hold the 
frame in a vise while sawing. 

Output connections depenc on the type of 
amplifier you choose later. Dial ideas and 
calibration procedure will be considered after 
the amplifiers are described. 

Tuner Plus $PK-544 Amplifier. If you de- 
cide to tie in this tuner with Lafayette's new 
5 -transistor subminiature push-pull audio 
amplifier, add parts listed in Project II of the 
Materials List and wire according to Figs. 4 
and 5. Solder the orange leads from this am - 

SPEAKER 
(TOP VIEW) 

(PROJECT II) 

plifier to the switch (S) and the black, yellow, 
and green leads to the volume control (R1). 
Connect the black lead to the low volume end 
lug and the yellow to the center lug. 

Run the black input lead to the capacitor 
rotor or frame and the blue input lead to the 
diode. Attach black output leads to the 
speaker voice coil lugs. The speaker is not 
specified in the Materials List; nearly any- 
thing you have will do. While the amplifier 
is designed to couple to an 8- to 11 -ohm 
speaker, this doesn't matter too much since 
you're not concerned too much about fidelity 
of shortwave reception. Here are possible 
speaker -case combinations using Lafayette 
stock numbers: 
1. Speaker #SK -66, 21/2 in., 10 ohms, $1.49; 

mounted on #ML -81 perforated Masonite 
board, 25G, or mounted in 11/4 x 3n/16 x 45'16 - 
in. plastic case, #MS -162, 32t. 

2. Speaker #SK -108, 4 in., 3-4 ohms, in wood 
baffle, $3.25. 

3. Good speaker from discarded radio left 
mounted in the radio case. 

If you wish to assemble the entire rig in a 
single case after you've finished preliminary 
experimenting, any small radio cabinet will 
do. You can also assemble it on the perfo- 
rated hardboard. 

With General Purpose or Hi -Fi Amplifier. 
The tuner may be connected to any high gain 
battery or ac -operated amplifier you have. 
However, do not use an ac -dc amplifier 
(transformerless power supply) because the 
grounding situation is potentially hazardous. 
Attach tuner as in Fig. 6 with shielded cable 
and plug (see Project III in Materials List). 
Connect the shield lead to the tuner capacitor 
frame and center lead to the diode and other 
end of the cable to a phono plug to fit your 
amplifier. 

Modifying the Portable "Quickie." This 
tuner adapts well to "Quickie," the three - 
transistor portable radio described on p. 41, 
with just a few changes needed in the tran- 
sistor set (Project IV in Materials List). 
1. If you have already built Quickie, remove 

or disconnect the broadcast coil (Li); if 
now building it, omit this coil. 

2. Make a hole near each end of the top of the 
plastic case, using the heated point of an 
ice pick to insert the shortwave coil (L) 
leads (Figs. 1 and 7). 
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SHIELDED TO FIT 
LEAD AMPLIFIER 

6 

Pt -- 

Rear view of crystal diode tuner encased with 
"Quickie." 

(PROJECT III) 

11- 'I, ___ et i; 
4"`' ?. 

MATERIALS LIST-CRYSTAL DIODE RADIO 

Desig. or No. Description 

PL 
c 

L 

D 

1 
1 

12 ft. 

3. Connect the shortwave coil across the var- 
iable capacitor on the Quickie. 

4. Use the 6 -ft. insulated hookup leads pre- 
pared for the tuner as antenna and ground 
leads on the Quickie. 
General Operating Tips. Clip the ground 

lead to a radiator, water pipe, gas heater, or 
any other available ground. Spread out the 
antenna lead, but keep it away from radiators 
or other grounded objects. If you use a long 
outside antenna, couple it to the tuner an- 
tenna through a 50-mmfd mica capacitor. 

You can tune in stations either by rotating 
the tuning or variable capacitor or by moving 
the coil core in and out of the coil. While the 
capacitor is intended for this purpose, the 
possibility of coil core tuning is worthy of 
mention because it demonstrates permeabil- 
ity tuning. 

You can provide a tuning dial scale by at- 
taching a filing card to the tuning capacitor 
frame. For calibration points, mark the fre- 
quency of the stations you log at the pointer 
knob settings. Better still, calibrate with a 

Quickie 
Others 

Tuner 
AMP 
R1.5 
SPKR 
B 
1 

PROJECT I-BASIC TUNER 

midget 1 -gang TRF tuning capacitor (MS -214) 
%4"dia. x 71/2" ferrite core (MS -331) plus insulated 

18 magnet wire (see text) 
crystal diode (Raytheon 1N60) 
pointer knob (I<N-40) 
alligator clip (CN-268) 
insulated hookup wire 

PROJECT II-TUNER PLUS COMPACT AMPLIFIER 

parts listed under Project I 

5 -transistor push-pull audio amplifier (PK-544) 
miniature potentiometer and switch (VC -28) 
see text. Project II 
9 -volt battery (BA2) 
miniature volume control knob (MS -185) 

PROJECT III-WITH GENERAL PURPOSE OR HI -FI 
AMPLIFIER 

Tuner parts listed under Project I 

AMP any battery or ac -operated high gain amplifier 
PL RCA -type phono plug (MS167 fits most hi-fi am- 

plifiers) 

PROJECT IV-MODIFIED QUICKIE 3 -TRANSISTOR 
PORTABLE 

all parts listed in material list on p. 42 except Ll 
parts listed under Project I except C and D which 
appear as Cl and D1 in Quickie circuit 

Except where otherwise identified. stock numbers are those of 
Lafayette Radio Electronics, 111 Jericho Tpke., Syosset, N. Y. 

signal generator, if possible. If you don't 
own an RF signal generator, you may be able 
to use one at your high school, or at a techni- 
cal school or college. 

Crystal tuner shortwave reception doesn't 
begin to meet the requirements of the serious 
ham, but it does provide an interesting series 
of experiences in hearing DX on extremely 
modest equipment. 

Extending Component Leads 

After the same 
components have 
been soldered into 
several different ex- 
perimental circuits 
which then have 
been dismantled, 
the length of the 
leads gradually be- 
comes shorter until the parts are no longer 
usable. You can extend such leads for fur- 
ther use by splicing on a 2 -in. length of bare 
wire about the same diameter as the compo- 
nent lead. Wrap several turns of #22 or 
smaller bare wire tightly around the larger 
wire, near one end, to form a connecting 
sleeve. Scrape both wires clean or remove 
any enamel coating with solvent. Then push 
it up until it extends partly beyond the end 
of the wire. Insert the short component lead 
into the end of the sleeve and sweat -solder it, 
using resin sparingly. Grip the short lead 
with pliers during soldering to prevent over- 
heating the component.-J. A. COMSTOCK. 

SHORT LEAD 

CONNECTING 
SLEEVE ., 

WIRE 
EXTENSION 

SWEAT SOLDER 9 
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Unhampered by a tiny cabinet, the novice can easily put together this basic circuit in four stages, testing as he 

goes along to "see" how a radio works. Scrap wood panel and base afford room to rearrange or add parts. 

Practical 
One -Tube Set 

For the 
Serious Beginner 

Experiments with this receiver will help 
the student acquire an understanding of 

radio theory 
By C. F. ROCKEY 

WHETHER you are a serious beginner 
in radio theory or just want an effec- 
tive personal or bedside radio, the 

quickly -made receiver in Fig. 1 will provide 
you with many pleasant experiences. 

No attempt was made to miniaturize or 
"doll -up" this project. The beginning student 
should have room to experiment and move 
parts around freely. Use of a wooden chassis 
and panel minimizes tool and bench require- 
ments, and plywood scraps are cheap. You 
can always build a cabinet later. 

Cut the Chassis Shelf as in Fig. 2A from 
1/4 -in. plywood, tempered Masonite, or plastic. 
Cut front panel as in Fig. 2B from the same 
material, but defer mounting it until most of 
the wiring is completed. Cut two 5% -in. -long 
shelf supports from scrap 1 x 2 furring strip 
(actual size % x 1% in.). Smooth the sup- 
ports with sandpaper and fasten them to side 
edges of the shelf with nails or screws as in 
Figs. 2A and B. 

Position the tube socket, transformer, and 
terminal clips on the shelf as in Figs. 2A and 
3 to locate holes for mounting and wiring. 
Note that no wiring hole is needed for one of 
the socket lugs. On the underside of the shelf, 
locate mounting hole for the dry rectifier 
(Fig. 2A). Locate mounting holes on the 
front panel (Fig. 2B). Now drill all holes in 

panel and chassis, sand surfaces smooth, and 
finish as desired. On plywood, we applied a 
walnut oil stain. After the finish dries, attach 
the transformer, socket, rectifier, and termi- 
nals with #6-32 x 1 -in. roundhead (rh) ma- 
chine screws and nuts. 

The First Step in Wiring is that of the power 
supply (Fig. 5, Step 1). All small parts are 
held in place by the short leads with which. 
they are connected into the circuit. Wher- 
ever any of these parts seems "floppy," attach 
one end to a soldering lug which has been 
fastened down with a wood screw. As you 
can see in Fig. 4A, the electrolytic filter ca- 
pacitors are hung between three lugs fastened 
to the left-hand chassis shelf support. 

An important feature of the circuit design 
is its "common ground wire" (Figs. 4A, B). 
This is a piece of #14 tinned copper or bare 
copper wire to which each ground is con- 
nected. It begins at a soldering lug at the 
center of the left chassis support, runs under 
the right-hand power transformer mounting 
screw, across the shelf to the forward socket 
mounting screw, and forward to a lug under 
the variable capacitor mounting screw. Be- 
ing bare, 'ground connections can be made 
anywhere along its length. 

Be sure to observe polarity marks upon the 
dry rectifier and the electrolytic capacitors. 
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Either a red ring or a plus sign will identify 
the positive end of each. This end of the rec- 
tifier should be connected through the 220 - 
ohm resistor to the power transformer. (Figs. 
4A, B). A reversed electrolytic capacitor be- 
comes an electrolytic gas -generator, which 
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Ferrite tuning coil mounted through chassis is sub- 
ject of many experiments conducted with temporary 

"hank" form coils. 

destroys itself and often some other part. 
Don't let this happen in your set. 

After completing as much as you can of the 
power supply wiring, including the 6.3 -volt 
heater lead to pin No. 2 on the tube socket, 
attach the front panel to the chassis shelf 
supports with nails or wood screws. Mount 
the potentiometer with switch on the panel 
and wire this unit. Install the power line 
cords and hold it safely in place with an insu- 
lated staple driven into the left-hand shelf 
support as in Figs. 4A, B. 

To Test the Power Supply, plug in the line 
voltage and turn the switch on. Charge a 1 
mfd paper capacitor (bought for testing pur- 
poses) from point X to the ground wire as in 
(Fig. 5, Step 1). Upon removing the capaci- 
tor and shorting its terminals with a screw- 
driver, a good spark should be observed. No 
untoward noises or odors should come from 
any part so far installed, as long as new parts 
are used. Should this happen, check for 
wrong wiring. 

If you can obtain a suitable 0 -150 -volt volt- 
meter, measure the voltage output of the 
power supply from both point X and point Y 
to ground. Observe the effect of varying the 
potentiometer knob upon the voltage at both 
of these points. Temporarily disconnect each 
filter capacitor, separately, and note the effect 
upon the output voltage. 

Connect the I mfd testing capacitor in 
series with your headphones. Ground the 
phone lead not connected to the capacitor. 
Touch the free end of the capacitor to various 
parts of the filter system and note its effect in 
removing hum. Note the effect of disconnect- 
ing one or both filter capacitors upon the hum 
level from X to ground. 

Experiments such as these, along with in- 
telligent study of a good radio textbook, will 
do much to develop your enjoyment and un- 
derstanding of radio. 

The Non -Regenerative Gridleak Detector 
is the stage of the radio to build. In this cir- 
cuit (Fig. 5, step 2) you will wire only one- 
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half of the 6SN7-GTB tube. Ignore the other 
half until later. 

Mount the tuning capacitor on the panel, 
following manufacturer's instructions, and 
ground its frame to the common ground wire 
by a lug under the mounting screw. Install a 
five -turn antenna winding on the ferrite tun- 
ing coil as in Fig. 6. Fasten the turns in place 
with Duco or other plastic -type household 
cement, and insert the coil carefully into the 
hole provided after the cement is dry. 

Complete wiring the circuit and recheck 
your work. Connect headphones to their ter- 
minals. Fasten an antenna -50 to 150 ft. long 
including lead-in to the antenna terminal. 
Connect the ground terminal to a cold water 
pipe or other good, outside "dirt" ground. 

After the switch ís turned on, the tube 
heater should glow and warm up in a few 
moments. Advance the potentiometer to 
maximum voltage position and rotate the tun- 
ing capacitor. If within range of one or more 
broadcast stations, they should be heard 
clearly. If no signals are audible, and the 
tube and headphones are good, recheck your 
wiring and antenna. 

Observe effect of the potentiometer setting 
upon signal strength when the non -regenera- 
tive detector is operating. Note the relative 
capacitance in the circuit for receiving each 
of the stations in your area, and compare this 
to their frequencies. Turn the slug adjusting 
screw on the coil carefully (Figs. 4A, 6) and 
note the tuning effect. 

Take more #22 heavy Formvar magnet 
wire and wind a 50 -turn antenna coil over the 
regular coil in hank form. The regular coil 
should he left untouched but disconnected. 
Take off turns of the hank coil one at a time 
and note the effect upon signal strength and 

MATERIALS LIST-ONE TUBE RADIO 

No. Req. Description 
1 125 volt. 15 milliampere. half wave rectifier power trans- 

former (Stancor PS -8415) 
1 dry disc selenium rectifier (Federal No. 10024) 
2 30 mfd 150 volt electrolytic filter capacitors (CornelfDubi 

tier) 
1 base -mounting 8 prong tube socket (I.0.4.) 
1 ferrite antenna coil (Miller 6300) 
1 variable capacitor 365 mmfd max. (Miller 2111) 
1 6SN7 GIB Tube 
1 100 mmfd mica capacitor (Aerovox) 
2 4000 mmfd mica capacitors (Aerovox) 
1 .01 mfd 400 volt paper capacitor (Cornell-Dubilier) 
2 1 mfd 200 volt paper capacitors (one for testing) (Cornell. 

Dubilier) 
1 2 megohm 1 watt resistor (I.C.A.) 
1 6000 ohm 1 watt resistor (I.C.A.) 
2 56K ohm 1 watt resistor (I.C.A.) 
1 2200 ohm 1 watt resistor (I.C.A.) 
1 220 ohm 1 watt resistor (I.C.A.) 
.1 50000 ohm potentiometer with switch, linear taper (Mallory) 
4 Fahnestock terminal clips 
2 bar knobs set screw type for ye" shaft 
1 dial plate for tuning capacitor (Crowe) 
1 line cord with plug 
1 pair "Dependable" headphones (Trimm) 

wood for shelf support and panel. 
Miscellaneous wire, rosin -core solder, and hardware. Similar 
parts made by other manufacturers may be substituted with- 
out difficulty. Resistor and capacitor valves may vary within 
±20% without seriously disturbing circuit function. 

sharpness of tuning. This illustrates how to 
separate stations on different frequencies. 

These tests are unnecessary if you just 
want to build a radio. But to the serious ex- 
perimenter, they are a truly painless way of 
learning much valuable theory. 

After you have mastered the non -regenera- 
tive detector, you are ready to convert it into 
regenerative form and observe the effects of 
feedback upon a simple detector circuit. Be 
sure to disconnect the line voltage when re- 
suming actual building of the set. 

The .regenerative Gridleak Detector circuit 
appears in Fig. 5, step 3, with most connec- 
tions and parts unchanged. But you'll need 
to add an additional tickler or feedback wind- 
ing to .the coil system. (Fig. 6). Carefully 
wind three turns of the magnet wire as close 
to the main and antenna windings as possible. 
Cement this winding in place and allow it to 
dry. 

Lift the ground connection from socket lug 
#3, and connect one side of the feedback 
winding here. Ground the other side. That's 
all there is to it. 

Now reconnect the phones, line cord, an- 
tenna, and turn on the switch. When the tube 
has warmed up, advance the potentiometer 
slowly. The "tube hiss" should increase 

SLUG 40JUAm*NI 
ON FERRITE CON. 

3 SOLDERING LUGS . 

ACT Ay SUCWOOT3.-.. 

Underside of chassis shelf offers plenty of wiring 
room. Insulated staple on left shelf support protects 

line cord from undue strain. 
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STEP 2: NON -REGENERATIVE GRIDLEAK DETECTOR 

sharply at a given point, followed by a soft 
thud as the voltage is further increased. If 
this sequence does not occur, reverse connec- 
tions to the feedback coil, which should cor- 
rect the condition. This is known as "regen- 
eration." When it occurs, you are "in busi- 
ness." 

Set the potentiometer well below the "thud 
point," and tune in a moderately weak signal. 
Advance the control, and note the effect of 
feedback upon signal strength. The signal 
probably will increase markedly up to the 
thud point, whereupon music or speech will 
be marred by an unpleasant squeal. Rotate 
the tuning dial slowly past the stations and 
observe the pitch of the squeal and how it 
varies with respect to tuning. 

If you have another radio, tune it to the 
same station and note any interaction which 
occurs. For this reason it is always a good 
idea to keep the potentiometer slightly below 
the thud point and thus avoid "blooping" 
other nearby receivers. 

You will probably find that addition of re- 
generation will not make the strong stations 
much louder. It may even make them 
weaker, but the quality of reception will be 
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very much better. You should also hear sta- 
tions which were inaudible before adding re- 
generation. As your tuning skill grows, you 
will receive stations from greater distances- 
particularly at night. Also, sharper tuning 
will "cut through" strong, local stations. 

The Audio Amplifier Stage (Fig. 5, step 4) 
completes the set, and utilizes the second half 

120 TURNS OF NO.22 
WIRE, CLOSE WOUND 
ON Ir. MAILING TUBE - 

CONNECTION TO 
STATIONARY 
PL ATE S 

FROM ANTENNA 
(100- I50' LONG) 
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TO ANTENNA 
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OOrIONAL ANTENNA TUNING SYSTEM FOR DX 

of the 6SN7-GTB tube. Wire in the three re- 
maining resistors and capacitor. 

Wnen the audio amplifier circuit is added 
signal strength of the radio will he increased 
about 10 times. You'll hear many more sta- 
tions and local station volume will be vastly 
improved. Though designed for headphone 
use, the set may provide enough strength to 
drive a small, permanent -magnet, dynamic 
speaker for strong local stations. This will 
require an output transformer with a primary 
impedance of 10000 ohms or more. 

After you have completed the set, try tun- 
ing the antenna circuit. Connect an addi- 
tional 365 mmfd (maximum) variable capaci- 
tor and coil in series with the antenna as in 
Fig. 7. You will find this a great help in pick- 
ing up distant stations. The writer has been 
able to receive WQXR on 1560 kc, even 
though this New York station is almost a 
thousand miles away. 

If you know the code, or are learning it, 
connect a 200 mmfd mica fixed capacitor di- 
rectly across the tuning capacitor. You will 
then he able to receive radiotelegraph signals 
(CW) from ships and shore stations. 
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Multiple Channel 

Crystal Selectors 
By HOWARD S. PYLE, W70E 

DESPITE the great popularity of the vari- 
able frequency oscillator, many thou- 
sands of amateurs cling to the use of 

quartz crystals, either as an adjunct to their 
VFO or for crystal operation exclusively. 

Regardless of your class of license, it is a 
pretty sure bet that you have two or more 
crystals handy. I have nearly 30 available, 
even though I am also VFO-equipped. Those 
little rocks are mighty convenient for spot 
operation, particularly when so arranged that 
they can be switched instantly. What a dif- 
ference there is when you no longer have to 
paw through the box searching for the right 
frequency and then, when you finally find it, 
trying to plug it in while digging into a dark, 
recessed panel opening and groping for the 
contact holes in the socket! 

Now making it all worth while is a subas- 
sembly comprising 24 crystal sockets and a 
24 -point rotary switch. Introduced recently 
by the International Crystal Mfg. Co., 18 N. 
Lee St., Oklahoma City, Okla., the unit (Fig. 
2) is compactly mounted with an appropriate 
dial plate and comes completely assembled 
and tested. With a few minutes' work, you 
can install it in its own external cabinet as in 
Fig. 1 for use with any transmitter equipped 
with a plug-in crystal socket. It is available 
from International dealers or the manufac- 
turer for $12.95 plus shipping charges. 

The switch should hold great interest for 
novices as well as more advanced ham oper- 
ators. Restricted by their licenses to crystal 
operation, novices may nevertheless use any 
number of crystals as long as their frequen- 
cies fall within the limits of the novice band. 
Separate crystals are required for the 80-, 40-, 
and 15 -meter bands. This is also true of the 
novice 145-147-mc band, though few attempt 
operation there as it requires an additional 
transmitter and receiver in cases. 

The average novice, then, generally has at 
least three crystals if he desires to work in his 
three lower frequency bands, or two to three 
for a single band if that is his choice. But 
many have several for each band for greater 
flexibility of operation. 

General and extra class amateurs in large 
numbers keep a number of crystals available 
for spot frequency schedules as well as for 
participation in one or more social or traffic 
nets. They prefer to merely plug in or switch 
to the proper crystal at the scheduled time 
without "whishing" and "zooping" their VFO 
to find zero beat. 

Even hams licensed to use VFO will find a big 
24 -way rotary switch for crystals much fast- 
er and more convenient for a spot operation 
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External 24 -channel crystal frequency selector fitted 
with coaxial cord and plug to fit crystal socket in 

the transmitter. 

Fully wired 24 -point switch shown as it comes from 
manufacturer. 
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The switch was made to order for them, and 
for me with my 17 scheduled contacts on pre- 
arranged frequencies. 

Mechanical Assembly of such a unit, 
whether in an external cabinet as in Fig. 1 or 
integrally with the transmitter, is simple. 
One -hole mounting, the same as for a rotary 

Side views through chassis box. Left, view toward 
rear, showing position of switch and how coax cable 
connection is carried through back panel. Right, view 
toward front showing sub -plate mounting ready for 

installation of crystals. 
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switch, variable resistor, or phone jack, is all 
that is required. I mounted the sub -assembly 
in an LMB-140 aluminum box chassis, at- 
tached a big knob obtained from a piece of 
war surplus gear, and fitted the dial decal 
furnished with the switch assembly. 

Next, I mounted a card holder frame with a 

frs 
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Three -channel crystal selector sub -assembly includes 
sockets, mounting frame and knob. Right, the three- 
point switch installed within a Knight -Kit T-50 

amateur transmitter. 

plastic window (removed from surplus equip- 
ment) on the cabinet top and slid a typed in- 
dex card listing dial numbers versus fre- 
quency under the plastic. All you need do is 
run a finger down the chart to the frequency 
you want, match it to its number, and set the 
switch. This is much faster than setting the 
VFO. It is surprising how rapidly you will 
memorize most of your commonly used fre- 
quencies so that you can select them without 
reference to the chart. If preferred, you can 
neatly mark each frequency or band along- 
side its equivalent number on the dial plate, 
using small decals available at ham supply 
stores. 

Wiring Is Extremely Simple. Since all 
sockets are factory -wired to the switch points, 
you need only run one wire from the common 
connection which ties the sockets together on 
one side, and another from the blade of the 
rotary switch, as in Fig. 3. 

If you're mounting the switch assembly 
within the transmitter, terminate the opposite 
ends of these two wires on the two contacts of 
the existing crystal socket in the transmitter, 
letting the original two wires remain there. 
The socket terminals will then form a termi- 
nal tie -point. 

It's a good idea to cement a small cardboard 
disk over the face of the original socket to 
prevent your unthinkingly plugging in a crys- 
tal from the face of the transmitter. There's 
no harm done if you should do this, but two 
crystals in parallel will hardly be operative! 

If you wish 'to mount the crystal selector 
assembly in a separate cabinet, connect the 
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braided shield of a short length of #RG58 U 
coaxial cable (not over 18 in. long) to the 
common terminal of the sockets. Connect the 
center conductor of the cable to the switch 
blade terminal. Fit the opposite end with a 
standard twin -lead plug such as Mosley 301. 

In addition to the 24 -point unit, these com- 
bination switch and socket sub -assemblies are 
also available for 3 or 12 channels (priced at 
$2.75 and $7.50, respectively). All three 
sub -assemblies have sockets to fit the increas- 
ingly popular crystal holder using .050 in. dia. 
pins spaced .486 in. between inside faces. 
Check your crystal holder pins for these di- 
mensions if you already have a stock of rocks. 
If you buy them new, specify this spacing and 
diameter-they are now standard with most 
crystal manufacturers. Those made by Inter- 
national Crystál for these switching assem- 
blies are designated as type FA -5 amateur 
crystals (and holders). 

If You Have Larger -Diameter Crystals, 
such as Bliley AX -2 or Petersen Z-2, you 
won't find it difficult to make up your own 
socket -mounting plate with whatever number 
of sockets you choose. A Centralab, Mallory 
or similar phenolic -base rotary switch will 
serve excellently for the selector. These are 
available in many types and sizes at your lo- 
cal ham store or from the electronic mail or- 
der houses. 

Choose a single -pole type with sufficient 
positions to accommodate all of your sockets. 
Mounted in a small cabinet or in your trans- 
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mitter cabinet, it will serve every hit as well, 
as those described here, but will necessarily 
require a somewhat larger space. 

You'll find operation with such a crystal 
selector arrangement to he a real pleasure. 
When your net control station tells you to go 
up or down 5 or 10 kc, merely flip your switch 
to the proper crystal and there you are! For 
shifts of up to approximately 10 kc either side 
of net frequency, you normally will not need 

to adjust your grid drive, re -dip your final 
plate nor tune your antenna; just flip the 
crystal switch and go to it. A wider frequency 
departure-l5/25 kilocycles. perhaps-may 
call for a slight touching up of these controls. 

If you're experiencing bad QRM on a 
schedule or during a casual QSO, tell your 
man at the other end to go up or down 5 or 10 
kc, flip your switch and call him-it's that 
easy. 

Compass 

Galvanometer 
MANY electrical measuring instru- 

ments are based on the design 
of the d'Arsonval String Gal- 

vanometer, but substitute a needle -sus- 
pended coil riding on jeweled bearings 
for the hanging coil employed in the 
original precise lab instrument. 

The galvanometer is not often used to 
measure quantity of current flowing in 
a circuit, but usually to indicate the po- 
larity and presence of small currents by 
comparison methods. 

The d'Arsonval instrument suspends 
a small coil between the poles of a per- 
manent horseshoe magnet. When a cur- 
rent flows through the coil it becomes 
an electromagnet and its like poles re- 
pel the like poles of the horeshoe mag- 
net, thus causing the coil to turn or 
twist on the metallic string or ribbon 
by which it is suspended (Fig. 2). The 
strength of the current determines the 
extent of the coil's rotation. 

A small pointer attached to the mov- 
ing coil registers on a curved dial, or a 
tiny mirror is attached to the galvanometer 
string. A beam of concentrated light is aimed at 
the mirror, bouncing the beam off to a wall screen 
or chart to give great magnification of tiny cur- 
rent changes. 

Making a Simple Galvanometer. A small 
amount of insulated magnet wire, any pocket 
compass and a 21/4 x 31/2 -in. scrap of plywood is 
what you need to make the simple galvanometer 
shown in Fig. 1. Cut a strip of cardboard 3/4 in. 
wide and 33/4 in. long. Score the cardboard 3/4 in. 
from each end, with a dull knife blade and crease 
so the cardboard resembles a C or bridge shape. 
Now glue the cardboard to the edges of the wood 
base. . 

Bind the cardboard with a rubber band until 
glue or cement dries. We wound 25 turns of #28 
magnet wire around the cardboard, but heavier 
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wire and fewer turns will 
work, too, with a slight drop- 
off in sensitivity. 

Scotch tape is wound around 
the finished coil to keep the 
wire turns in place. Connect 
the ends of the coil to screw 
terminals or clips. Slip the 
compass under the coil in a 
position where its needle comes 
under the coil and parallel to 
the coil turns. 

Connect the galvanometer in 
series with a flashlight battery 
and bulb, a buzzer or a toy 
motor. etc. When the circuit is 

closed the compass needle will be drawn so that 
it is at right angles to the coil (Fig. 1). A slow 
swing of the needle indicates the circuit is draw- 
ing little current. A rapid swing denotes an in- 
crease in current flow. 

To show how sensitive this simple galvanometer 
is, connect what appears to be a dead flashlight 
cell across the terminals, immediately breaking 
the circuit. The compass needle will spin at a 
merry clip indicating there is still some life in 
the "dead" cell. 

Thl compass galvanometer's needle would be 
the horseshoe magnet in the d'Arsonval instru- 
ment. But, here we cause the magnet to turn 
with the coil remaining in a stationary position. 
However, the end result is the same no matter 
how the galvanometer is constructed-T. A. 
BLANCHARD. 
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Train Confío/ 

BUILD this economical do power pack for 
your HO layout and you'll be able to 
control four separate sections of track 

for realistic operating action from reverse up 
through full speed forward. 

This up -to -the minute design provides fea- 
tures found on few custom control boards. 

Power is ample to run four heavy HO loco- 
motives pulling full-length trains at top speed. 
An emergency panic button shuts off all pow- 
er instantly to avoid collisions at crossings. 
It will also help to prevent damage when 
cars are derailed. 

With practice, you can control four trains 
at once, running them individually at various 
speeds, forward or reverse. A circuit break- 
er prevents transformer burnout if wiring is 
shorted. Power leads can be fed out to sec- 
tions of track so your trains automatically 
slow down (Fig. 9) when they are passing a 
station or run around curves, and then speed 
up on straight sections. If your train layout 
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The power pack handles full grown layouts with ease. 

It will also enhance the performance of smaller loop 
layouts providing more realistic control. The unit will 

handle model race.car tracks too. 

boasts more than four trains, or if you want 
to control additional sections of track, you 
can double the power pack design or add 
more control rheostats and switches. 

Make the 71/2 x 12 -in. panel of hardboard 
or aluminum sheet not over ,48 -in. thick. Fol- 
lowing dimensions (Fig. 3) drill the 1/2 -in. 
holes for the switches and the 3/8 -in. holes for 
the rheostats. If you are working with a 1/4 - 
in. electric drill, you may want to use a hand 
reamer to bring the holes up to size. The 
Mel -Rain circuit breaker requires that you 
drill three htÁes to match its mounting plate. 
You can substitute a 5 -amp Mantua MRC 
circuit breaker available at hobby dealers. 

q 

w 

If the engineer hadn't hit the panic switch, this 

would have been a three train crash with damage 
to expensive hand -worked models. 
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Double or triple the power pack design and you 

can wire in automatic features that will make your 

trains behave even more realistically than the most 

expensive import layouts. 

The Panic Button is made of a 1/4 -in. -diame- 
ter phone plug commonly called type PL -55. 

A matching single closed circuit jack mounts 
on the panel, so that when you push the plug 
down into the jack, the spring contacts open 
to shut off the de power. You can use the 
plug as a safety key to prevent unauthorized 
engineers from running your layout. Or later 
on, you can add a control cord (Fig. 4) with 
a kitchen -type pendant switch that will en- 
able you to control power if you're running 
the layout while standing some distance away 
from the central panel. 

Use 18 -gauge solid copper insulated hook- 
up wire to connect your switches and rheo- 
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The model engineer is setting up a track cleaning 
car. In his hand a pendant switch connected to 
the panic button plug gives him complete on -off 

power control from any point in the room. 
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MATERIALS LIST-H0-4 TRAIN CONTROL 
Amt. 
Req. Size and Description 
1 Tl. transformer, open frame type Pri. 115VAC to 17 VAC with center tap. 85 Watt output. 5 amps." 
1 S1 Sarkes Tarzian Model S-5670 center tap silicon rectifier rated at 4 amps. continuous service at 12 VDC.'' 4 R1-R4 Rheostat, 35 ohm 25 watts. 
4 Pointer knobs for above. 
1 SW1, DPST toggle switch, 3 amp. 125 volts. 
4 SW2. 3. 4 and S OPOT toggle switches. 6 amp 125 volts 

Olson Electronics Inc. =SW156 or equal. 
1 Pilot lamp assembly and bulb for 110 volts. 
1 Jl closed circuit phone jack, for panic switch. 
1 P1 phone plug for above panic switch. 
1 Circuit breaker. Mel Rain 5 Amp or equal.* 
1 8 terminal barrier strip. Cinch Jones -8.141 or equal 1 7rí2 x 12" panel, hardboard or aluminum 0/Is" thick or less. 15' 18 -gage solid copper hookup wire. 
Misc. Wood screws, metal screws, 3 doz. crimp -on or solder type terminals. 

Note: All of the above items can he obtained at your local elec- tronic supply house. Items marked with asterisk can be ob tained in a special kit. Send 511.95 for Kit No. 4, SCIENCE and MECHANICS Kit Department, Dept. 825. 450 East Ohio Street, Chicago 11. Ill. 

stats. The double -pole double -throw center position off switches provide the forward, re- verse, and stop train action by flip-flopping the plus and minus connections to the track. You'll find that wiring is easier and neater if you use crimp -on terminals. There is less chance of poor connection that can cause erratic operation. 
In the interests of economy, you can simply use a long -nose electrical plier to form clock- wise loops on the end of each lead to fit the screw terminals on the parts. Solder termi- nals are also a good means of wiring. But be sure to use resin -core solder and a clean iron. 

Corrosion problems are a sure thing if you 
use acid -core solder. 

If you choose the flush panel method of mounting the control right on your track board (Fig. 6), mount the transformer and 
rectifier beneath. Be sure to tape all exposed ac leads to prevent accidental shock. If you 

(A) Wiring is easy. Just remember that a side of each 
DPDT switch is connected in series with the rheostat. 
(8) Power feeds to the center terminals and a criss- 
cross gives you reverse polarity. (C) The silicon recti- 
fiers mount on a heat sink plate, holes drilled for an 

exact fit. 
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Alternate construction- 
a full wave selenium rec- 
tifier mounted over the 
transformer. Both items 
can often be obtained in 

surplus stores. 

I yy } r, IV 

J T i 
Flush panel mount+rig (6A) versus a sloping panel (68), the latter 

sides mode of 3!4 -in. lumber cut at a 60° angle. 

CIRCUIT 

H 
BREAKER 

4) r = 
PANIC BUTTON (PHONEPWG) 

decide to make the sloping front chassis 
mounting, the transformer and rectifier as- 
sembly will fit inside. Be sure to allow for 
plenty of air circulation around the trans- 
former. 

The recently introduced silicon rectifiers 
(Fig. 5) mount in a heat sink which you can 
make of a piece of sheet aluminum at least 
0.14 -in. thick. A full wave selenium rectifier 
similar to the one shown in Fig. 7 can also 
be used. You'll find plenty of these older type 
rectifiers in local salvage and surplus stores. 

Run the DC Leads from each rheostat out 
to an eight -terminal barrier strip. Again, 
crimp or solder lugs are your best choice 
for connecting the wires that feed out to the 

TO R3 

TO R4 TRACK INSULATORS 

-0 RI 

9 
LAYOUT 

SJOGESTIONS 

4 SECTION AUTOMATIC SPEED CONTROL 

BARRIER 
STRIP 

8 
SCHEMATIC 

DPDT 
DEAD CENTER 

1 AND 2 -TO POWER 
TRANS. AND RECT. 

3 AND 4-TO TRACK 
AND RHEOSTAT 

6 AND 6- TO 'ANDS 

tracks. A 22 -gauge solid hookup wire is mini- 
mum size for track wiring. Lighter gauge 
wires on long runs will not feed full voltage 
to your tracks. 

An additional optional feature that you can 
add to your control panel is a slow speed con- 
trol. Simply wire push button switches across 
each rheostat. When you push the button, 
you get full speed, but when the switch is 
open, your train will run at whatever setting 
you've got on the control. 

TO RI TO R3 

INDEPENDENT CONTROL 4 -TRACK LAYOUT TO R4 
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AC Volt Board for $6 

EXPERIMENTERS and technicians have 
frequent use for a variable ac power 
supply. Inexpensive and simple to con- 

struct, this ac volt board provides 11 different 
voltages from 6 to 146, including in-between 
steps at 19, 25, 31, 84, 90, 96, 115, 121, and 140 
volts. It supplies one ampere of current con- 
tinuously and can be pushed to slightly higher currents for short periods of time. 

One of its many applications is to provide 
odd ac voltages for the operation of radio 
tube heaters and other electronic or electrical 
equipment. You may want to use extreme line voltage conditions to test intermittent 
radios, or you may, want to vary the output 
of de power supplies by controlling the ac in- put voltage. The volt board can jack up line 
voltage during low voltage periods, or lower 
line voltage during high voltage periods. Of 
course, the current rating must be considered. 

Construction. The board base (Figs. 2 and 
3) is a perforated Masonite board that comes 
cut to size. Drill an extra vs -in. dia. hole to mount the 25 -volt transfot mer, Ll. Enlarge 
one of the perforated holes with a drill or 
reamer to 1/2 -in. dia. to mount the switch, Sl. 
Enlarge another hole to 943 -in. diameter for 
the line cord. 

Simple 11 -step power supply 
offers a variety of voltages 
to operate tube heaters, test 
intermittent equipment, cor- 
rect line current and handle 

other applications 

By 

FORREST H. FRANTZ Sr. 

Checking an ac voltage after con- 
necting transformer leads and 
jumper wire to proper binding 

posts. 

Now mount the components using Fig. 2 as 
a guide, beginning with the binding posts. Insert the black posts on the bottom row and red ones above, fastening each with a nut. A 
second nut will hold the connecting wire in 
place when you get to the wiring. Mount the switch, Sl, and then the transformers. Note that a two -lug tiedown terminal strip fastens under the inside mounting nut of the 6 -volt 
transformer, L2, on the top of the board. 

Pass the line cord through the top of the 
board. Tie a strain relief knot in the cord 
below the board, allowing enough length be- 
yond the knot for circuit connections. 

Wire the unit as in Figs. 2, 3, and 4, care- fully noting the numbering diagrams given for the transformers in Fig. 4B. Don't cut the transformer leads to length; for, if you get 
a set of transformer connections reversed, 
you won't have any trouble changing leads. 
Solder connections to the switch and tiedown 
strip, using rosin core solder and a clean 
soldering iron. Tape these connections as 
an additional safety measure. I purposely did 
not tape these in the model so that construc- 
tion details would be readily seen. 

Cut and fasten wooden supporting strips as 
in Fig. 3, using almost anything you have 
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TABLE 1 -BINDING POST CONNECTIONS 

AC 
VOLTAGE 

OUTPUT 

6 19 25 31 84 90 96 113 121 140 146 

TERMINALS 

INTERNAL 
CONNECTION 

5-6 3-5 

4-6 

3-4 3-6 

4-5 

1-6 

2-4, 
3-5 

1-3 

2-4 

1-5 

2-4, 

3-6 

1-2 1-6 

2-5 

1-4 

2-3 

1-6 

2-3, 
4-5 

available to keep the connections from touch- 
ing the table. I used a piece of 3/8 x 1% -in. 
door stop and cut two 113/4 -in. lengths. Fas- 
ten the strips with 3 -in. wood screws through 
perforations in the masonite board. 

Complete construction by identifying the 
terminals. You can write the proper num- 
bers on the board with a grease pencil or 
lettering pen and India ink. 

You'll find it convenient to have two leads 
about 10 in. long with banana plugs at each 
end for plugging up voltage combinations on 
the board conveniently and safely. Use 
flexible test lead wire and insulated banana 
plugs. If the plugs have a wire holding screw 
in the insulated handle, wrap a layer of tape 
around the banana plug handle as a precau- 
tion. Tack a piece of Masonite or cardboard 
about 6 x 11 in. across the bottom of the 
wooden supporting strips as an extra safety 
measure. 

Using The Volt Board. The ac volt board 
adds and subtracts to provide the 11 different 
voltages. Thus, the 6 volts of L2 subtracted 
from the 25 volts of L1 produces 19 volts. 
Add these two transformer voltages and the 
result is 31. 

Table 1 shows all the available voltages, 
listing the terminals and internal connections 
which provide them. 

To get an output of 31 volts, for example, 
use binding posts 3 and 6 as output terminals 
and plug a jumper lead between binding 
posts 4 and 5. To obtain 84 volts, use ter- 
minals 1 and 6, run one jumper from 2 to 4, 

and another from 3 to 5. Simple, isn't it? 
You may wish to fasten Table I on the 

board for quick reference. A celluloid or 
clear plastic cover plate will protect it against 
wear. Voltages given in the table are ap- 
proximate. I rounded the numbers off since 
line voltages vary from time to time. These 
numbers are sufficiently accurate for most 
uses; but, if you desire greater accuracy, 
measure with an ac voltmeter. 

Safety First. Exercise normal precautions 
when using the board. Since the line is in the 
circuit, you can get a severe shock if you 
ground yourself and touch one of the ter- 
minals. Therefore, do not touch a radiator, 
waterpipe, or other grounded metallic object 

while you're working with the board. Do 
not stand on concrete while you're using the 
board unless you're wearing rubber -soled 
shoes. 

If you must use the board in a concrete - 
floored shop, always pull the plug before 
touching a point in the circuit. A double - 
pole, single -throw switch would alleviate the 
need to remove the plug under the circum- 
stances described; but, a switch is easy to 
overlook accidentally-even when a pilot 
light is provided. 

Extras. You can equip your volt board 
with some frills if you wish. The schematic 
in Fig. 4C shows how to cut in a DPST switch 
and a neon glow lamp pilot light. 

You can enclose your volt board in a snap- 
py looking case-commercial or homemade. 
If you fit it into a metal case, be sure to use 
insulating shoulder washers to mount the 
binding posts. 

An ac convenience outlet installed on the 
board will come in handy when you're sup- 
plying voltage for plug -equipped radio equip- 
ment or appliances. Connect leads about 10 

in. long to the convenience outlet. Connect 
banana plugs to the other ends of the leads 
to permit easy connection to any binding post 
on the board. Fasten the convenience outlet 
on the volt board. You can stick banana plugs 
in perforation holes on the board to keep 
them out of the way when not in use. 

Troubleshooting. Intermittent troubles in 
radios are difficult to find. Sometimes they 
are caused by variations in voltage or tem- 
perature. The ac volt board will provide high 
and low line voltages while you're trying to 
make the set quit. This is often quite a prob- 
lem. High temperatures can be induced by 
jacking the line voltage up and covering the 
set with newspapers. You must use discre- 
tion, of course, or you may induce a new set 
of troubles. Operation at increased line volt- 
age should not be attempted for a period of 
more than a few minutes at a time. 

Sometimes you can cause marginal com- 
ponents in a radio to fail by increasing the 
line voltage. Occasionally this will "cure". 
defects, too. Thus you can sometimes catch 
bad components while you have a radio on 
the bench and prevent having trouble later. 
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Description 

MATERIALS-AC VOLT BOARD 
Desig. 
or No. 

25.2 volt, 1 amp filament transformer (Stancor P-6469) 
6.3 volt, 1 amp filament transformer (Lafayette TR-11) 
single pole single -throw toggle switch( Lafayette SW21) 
binding posts 3 red, 3 black (Lafayette PJ-21) or order 
Lafayette MS.566, a less expensive kit of 5 red and 5 black 
binding posts 
two -lug tiedown strip (Lafayette MS -232) 

x 7t1/á2 o 1127/32" perforated Masonite board (Lafayette 
ML81) 

Description 

2 of, o I3á x 113/4" wood strips 
1 ac line cord and plug (Lafayette EL -13) 

For interconnection leads: 
4 banana plugs 2 red, 2 black 

(Lafayette PJ-13, specify color) 
1 test prod wire (WR-421 is 10' long-specify red or black) 

Above parts may be obtained from Lafayette Radio, 
111 Jericho Turnpike, Syosset, N. Y. 

I MEG 

C DPS SWITCH AND NEON I 

PILOT LAMP ADDED 

TO II5V- 
AC LINE 

A VOLT BOARD SCHEMATIC 

L2 

III 

2 BLACK 

L 

3 GREEN 4 

B TOP VIEW OF TRANSFORMERS 

(NUMBERS CORRESPOND TO BINDING 
POST CONNECTIONS) 

4 SCHEMATIC 

2 BLACK I 
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Experimenter's Antenna 
Impedance Bridge 

By JOE A. ROLF, K5JOK 

YOU'LL be able to take the guess -work 
out of antenna design and construction 
with the compact impedance bridge 

shown in Fig. 1. Designed especially for the 
experimenter, the unit will measure imped- 
ances from 0 to 1500 ohms at a construction 
cost of less than $12. The only accessory 
equipment required is a grid -dip meter or sig- 
nal generator. 

The circuit (Fig. 2) is a resistance -capaci- 
tance variation of the well known Wheatstone 
Bridge. Cl, C2, R1 and the impedance to be 
measured form the bridge arms; the remain- 
ing components comprise the metering circuit. 

Wiring and Construction should pose no 
problem. The components are readily avail- 
able; and, by using Figs. 2 and 3, you will be 
able to assemble the bridge in short order. It 
is important that Cl and C2 be quality 5% 
silver mica capacitors, and that Rl has a 
linear taper. 

The unit is housed in a 3 x 4 x 5 -in. Minibox. 
A partition of light aluminum isolates Rl from 
Cl and C2 to prevent possible interaction at 
high frequencies. Make all leads short and 
direct for the same reasons. 

In operation, an RF signal from an external 
source is fed into the input, Jl and J2. Cl and 
C2 are identical and therefore have equal im- 
pedances, so that when Rl is adjusted to equal 

+r.. 

R2 

Aluminum baffle shields bridge arms Cl and C2 from 
the rest of the circuit to prevent interaction at high 
frequencies. Binding posts J2 and J4 are grounded 
to the cabinet, while J1 and J3 ore insulaied with 

extruded washers. 

c 

p 
t }.t..tL r 

< 
9" 

t 

serrsMw*r 

1\ 1, 1r 
' :.. 

..... 
. - - R-_ 

o -=1 v _ 
4S 

u 
The compact impedance bridge simplifies antenna 

design and construction. 

the impedance of the antenna connected 
across J3 and J4, a zero potential exists be- 
tween J3 and the junction of Cl and C2. The 
diode, CR1, rectifies any existing potential 
between these points and indicates bridge un- 
balance on the meter. R2 is the meter sensi- 
tivity control; RFC1 an isolating choke; and 
C2 a meter bypass capacitor. 

To Test the Bridget couple your grid -dip 
meter to the input terminals with a three- or 
four -turn link as shown in Fig. 4. If a signal 
generator is used, a direct connection should 
be made. Adjust the meter sensitivity control 
for maximum meter deflection with Rl set at 
mid -scale and connect a 50- to 1000 -ohm re- 
sistor across the bridge output terminals. At 
some part of Rl's rotation, the meter will take 
a pronounced dip. At this null, the bridge is 
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SCHEMATIC 

The impedance meter set 
up with companion grid - 
dip meter for measuring 
antenna impedances 
from 0 to 1500 ohms. At 
antenna resonance, the 
grid -dip meter will dip 
as though connected di- 

rectly to antenna. 

balanced and Rl equals the impedance of the resistance across the output terminals. 
Bridge Calibration can be made in two ways. The easiest is to connect a volt -ohm- meter across terminals Jl and J3 and cali- brate the resistance of Rl in convenient steps. This method is accessible to most experi- menters, but the overall accuracy depends upon the accuracy of the VOM used. 

The second method permits much better ac- curacy, but is not readily available to most 
builders. This involves measuring the im- 
pedance of a number of close tolerance com- position resistors at about 3 mc. In either case, the bridge can be calibrated for direct 
readings; or, as with the author's unit, a 0-100 
logging scale can be used with a separate cali- bration chart. 

It should be noted that the impedance 
measured by the bridge is the impedance of the antenna at the frequency at which the grid -dip meter or signal generator is set. It 
is important, therefore, that the signal source operate at the antenna's resonant frequency. 

Also, the bridge will react to harmonics 
generated by the signal source. This is gen- erally apparent when more than one null is 
noted as R1 is rotated across its range. In 
most cases, this can be minimized by decou- pling the signal source slightly. 

Desig. 

Cl 
C2 
C3 
CR1 
J1, J2, J3, J4 
M 

R1 

R2 
RFC 

Cabinet 
Mitt. 

NM o 

o 

o 
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MATERIALS LIST-ANTENNA IMPEDANCE BRIDGE 
Description 

330 nimfd 5% silver mica capacitor 
330 minfd 5% silver mica capacitor 
.005 rnmfd 600 -volt ceramic disk capacitor 
15344 diode, or equivalent 
screw -type binding posts 
0-1 Milliamp meter (Calrad CMO 38-2) or equiva- 

lent 
0-1000 ohm control, linear taper (Centralah B-5) 

or equivalent - 
0.5000 ohm control (Centralah 8-10) or equivalent 2.5 millihenry choke (National R-100 2.5) or 

equivalent 
3 x 4 x 5" (Bud CU -2105) Minibox, or equivalent 

x 3 x 5" aluminum sheet, screws, hookup wire 

The overall accuracy of the bridge depends upon the calibration. With care it should be accurate to 7%, or less, at frequencies up to about 30 mc. Useful readings are possible up to about 100 mc. Accuracy can be improved by using a 500 ohm control in place of Rl, but 
will reduce the maximum range of the bridge to about 700 ohms. 

If desired, the bridge sensitivity can be im- 
proved by use of a 0-500 microammeter in 
place of the 0-1 milliammeter shown. The 
latter meter however, is more than ample for 
use with most signal sources. In fact, sensi- tivity is such that the bridge can be made to 
double as a simple field strength meter by 
shorting across the output terminals and at- 
taching a tuned circuit across the input. 
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How to Design 
Your Own RF Coils 
This simple mathematical method will also help the 

experimenter determine inductance of salvaged, unlabeled 

surplus units 

Youthful experimenter's dilemma over use of this 
unidentified radio frequency coil can be resolved 

quickly by simple formula. 

By FORREST H. FRANTZ Sr. 

RADIO experimenters who want to build 
custom electronic gadgets that operate 
in various frequency ranges frequently 

need to design their own coils. However, 
those who salvage unlabeled radio frequency 
coils from discarded or surplus equipment 
may find they have suitable stock on hand if 
they can determine inductance. 

The problem reduces to this: For operation 
at a given frequency, what size coil form, wire 
and winding length are required; and how 
many turns should the coil have? 

Design of an air core coil of given induct- 
ance ís relatively easy. And if you know the 
frequency range to be covered and the tuning 
capacitor to be used, determining the required 
inductance is easier yet. The simple calcula- 
tions that follow are not intended to cover the 
fine points of RF coil design. Resulting de- 
signs may not necessarily be optimum, but 
they will be adequate for experimental pur- 
poses. While they are oriented toward coil 
design, the procedure need only be reversed 
to determine characteristics of coils that al- 
ready exist. 

Determining Inductance. Suppose you 
want to design a coil for the broadcast band. 
Assume you're using a 365 mmfd. tuning ca- 
pacitor and the lowest frequency that you 
want to tune to is 540 kc. 

The inductance L of the coil in microhenrys 

TABLE I 

ENAMELED MAGNET WIRE 

Gauge No. Dia. (In.) 
14 .0659 
16 .0524 
18 .0418 
20 .0334 
22 .0266 
24 .0213 
26 .0169 
28 .0135 
30 .0108 

is bound by using the formula L = 25400/(PC) 
where C represents micro-microfarads and f, 
megacycles. 

In this problem C equals 365 and f equals .54. 
Then L = 25400/ (.54' X 365) = 25400/ (.291 X 
365) = 25400/106, or 239 microhenrys. 

Note that the low frequency end of the band 
was used in this computation. To determine 
the high frequency end of the band that you 
can expect the 239-microhenry coil to cover, 
assume the minimum capacitance of the tun- 
ing capacitor and stray circuit capacitance to 
be 30 mmfd. The applicable formula is f = 
159/VLC. In this case, f = 159/x239 x 30 = 
1880 kc. Thus, this combination readily covers 
the broadcast band and the low frequency 
limit can be extended to assure adequate cov- 
erage. 

The assumption that maximum circuit ca- 
pacitance equals maximum capacity of the 
tuning capacitor is not entirely correct since 
stray and circuit capacitance is in parallel 
with the capacitor. But neglecting stray and 
circuit capacitance foi the low -frequency limit 
merely extends the limit to a lower frequency. 
This extension is trivial for a 365-mmfd. ca- 
pacitor. 

A Simplified Formula for RF coil design, 
accurate to about 1 or 2%, is 

n = (1/r) \/L (9r + 101) 



86 RADIOTV EXPERIMENTER 

where L is inductance in microhenrys, n is the 
number of turns on the coil, r is the radius of 
the coil in inches, and 1 is the length of the 
winding in inches (Fig. 2). If a 1 -in. dia. (r = 
r/z in.) is used, the formula simplifies further 
to 

n = 2VL(4.5 + 101) 
Now, let's round off the required induct- 

ance for the broadcast band (with the 365 
mmfd. capacitor) to 240 microhenrys and as- 
sume a 1-in.-dia. coil form. We must also as- 
sume a winding length so try 11/2 in. Number 
of turns then required are 

n = 2/240(4.5 + 10 X 1.5) 
Thus, 

n = 2/240 X 19.5, or n = 2/4680, 
which is 137 turns. 

The wire size used in winding the coil is op- 
tional as long as the diameter is sufficiently 
small to allow 137 turns to fit in 1.5 in. of coil 
form length. Winding is easiest, of course, if 
the turns fit one against the other across this 
coil length. Diameter of the wire which will 
meet this requirement is 1/n or 1.5/137, which 
is .0109 in. In Table I, which shows the diam- 
eter of various gauges of enameled magnet 
wire, note that #30 has a .0108 -in. dia. and is 
closest to the diameter computed. Therefore, 
the coil can be close -wound with 137 turns of 
#30 enameled wire. 

Counting of turns can be bypassed for all 
practical purposes when wire size is deter- 
mined for close winding. You need only mark 
the winding length off on the form and wind 
till this length is filled. 

Another Coil Design Example: Assume C 
is 100 mmfd max, and 5 mmfd min., circuit 
capacitance is 10 mmfd and range of frequen- 
cies to be covered about 1.8 to 6 mc. An avail- 
able coil form has a 3/4 -in. dia. Design the coil. 

At this point, I'd like to introduce the 
method for determining one frequency ex- 
treme if the other is known. If minimum and 
maximum capacities cannot be set, you can't 
arbitrarily assume that a given tuning capaci- 
tor will cover a given range. 

In this problem the maximum capacity is 
110 mmfd and the minimum is 15 mmfd, if you 
take circuit and stray capacitance into ac- 
count. The ratio of high to low frequency is 
the square root of C maximum divided by the 
square root of C minimum, or v/110/á/15, or 
about 2.7. Clearly the frequency range cited 
in the problem cannot he covered since the 
ratio is 6/1.8 or about 3.3. 

There is a choice of using a tuning capaci- 
tor with a higher maximum capacity or of 
settling for a narrower range. We'll settle for 
a narrower range and use a low frequency 
limit of 2 mc. The high frequency limit then 
becomes 5.4 mc. Then 

L = 25400/(2' X 110) 
which reduces to 57.8 microhenrys. If you 

solve for the high frequency end of the range 
using 5.4 me and 15 mmfd you'll get the same 
result. 

Now, computing the number of turns re- 
quired for the coil, let's assume the winding 
length to be 1 in. Then 

n= (1/r)\/L(9r+101) 
Since r is 3/8 and 1/r is 8/3 this becomes 

n = (8/3) x/57.8(9 X 3/8 + 10). 
The result is 74 turns rounded off to the nearest turn. 
The wire diameter that will permit close winding is 1/74 or .0135 inches. Table I indi- 

cates that #28 enameled wire will fill the bill. 
Limitations and Considerations. The for- 

mulae presented apply to single -layer air core 
coils at radio frequency. At radio frequencies 
above 30 mc, capacitance becomes very criti- 
cal and inductance very small. The difficulty 
of getting accurate capacitance estimates 
above 30 mc increases. Skin effect-the tend- 
ency for RF currents to flow along the outside 
of a conductor-becomes more pronounced, 
too. Thus, calculated results tend to become 
less accurate portraits of practical circuits. 

Litz wire, frequently used for coils at broad- 
cast and lower frequencies, contains several 
conductors insulated from each other. It pro- 
vides more "skin" surface to carry RF cur- 
rents. Consequently, coils wound with Litz 
wire have higher "Q" than coils wound with 
solid wire. Insertion of a ferrite core in- 
creases inductance of a coil. 

Coils with these variations require changes 
from the techniques described above. 

Inductance of coils wound on ferrite cores 
is difficult to estimate. Positioning of the 
winding on the ferrite core, core dimensions, 
shape, and composition all contribute. The 
only recourse is to resort to a measurement. 
A Q meter or a grid -dip meter will do this 
accurately. The instruction manual of either 
instrument will outline the procedure. 

You could also use an RF signal generator 
and a VTVM with an RF probe. Connect a 
20K carbon potentiometer in series with the 
coil, then connect this combination to the RF 
signal generator as in Fig. 3. Set the fre- 
quency to 1 mc. 

Now adjust the potentiometer till you meas- 
ure equal voltages across the coil and the po- 
tentiometer. Disconnect the potentiometer. 
Then switch the VTVM to the ohmmeter 
function and measure the potentiometer re- 
sistance across the terminals which were con- 
nected in the previous circuit. Coil induct- 
ance is approximately .159 times the meas- 
ured resistance. 

The signal generator setting of 1 me was 
chosen on the assumption that the coil was a 
broadcast or an IF coil. If it is obviously a 
higher frequency coil, set the signal generator 
to 10 mc for the measurement. The resistance 
multiplier factor then is .0159. 
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IS YOUR receiver accurate near band edges 
and other important frequencies? How 
much does it drift? These are just a few of 

the many questions answered by the ham 
band marker in Fig. 1. Easy to build and 
compact in size, it costs less than $10. The 
marker has no known commercial counter- 
part. 

The Heart of the Marker is a printed cir- 
cuit module sold by International Crystal 
Mfg. Co. As a 1 -transistor crystal oscillator, 
the module performs with high stability. It 
costs only $4-approximately the same as its 
component parts. Crystals do not come with 
the module, but have to be ordered separately. 

If you purchase a 3.5-mc crystal for the 
marker, you will get strong, usable harmonics 
up to the 6 -meter ham band (50-54 mc). By 
touching the marker to a TV antenna, you 

1 

t "Pi r 

A Handy 

Oscillator 

Ham Band Marker 

for Alignments 

and Calibrations 

By EDWARD SUMMER 

can observe cross hatching on the TV screen, 
which will occur up to channel 13. This cross 
hatching is evidence of output in the UHF 
region. The high harmonic output can be 
traced to the design of the printed circuit 
oscillator. The output ís developed across a 

resistor, which is not frequency sensitive. 
Begin Construction by drilling four holes 

in a 4 x 21/8 x 15/8 -in. Bud Minibox (M1) to 
accommodate the four 6-32 mounting screws 
furnished with the printed circuit (Fig. 3). 
Use four 6-32 nuts as stand-off spacers be- 
tween the printed circuit and minibox to pre- 
vent the oscillator from shorting out to the 
case. Next, drill the holes to accommodate 
the pushbutton switch Sl, coaxial jack J1, 
and battery holder BH1. 

Mount parts as in Fig. 2 and wire them as 

in Fig. 4. If desired, you can wire a slide 

Underview shows printed circuit module and battery. 
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4 
MATERIALS LIST-HAM BAND MARKER 

No. Reg. Description 
1 B1 battery (Burgess type U10, 15 volts) 
1 Jl standard coaxial jack (Amphenol type 83.1R) 
1. S-1 pushbutton or slide switch (see text) 
1 M1 natural aluminum Minibox (Bud type CU -3002A) 
1 BH1 battery holder (Keystone type 166) 
Misc. hardware, grounding lug 

Above parts can be obtained from Allied Radio Corp., 100 N. West- 
ern Ave., Chicago 80, III. 

1 PCM1 printed circuit nodule/oscillator (International Crys- 
tal type TRO-2) 

1 3500-kc.crystal (International Crystal type FA -S) 

Last two parts can be.obtained train International Crystal Manufac- 
turing Co., 18 N. Lee, Oklahoma City, Okla. 

switch in parallel with the pushbutton switch 
S1 for continuous operation. Make all con- 
nections to the printed circuit hoard with the 
clips included with the board. The coaxial 
jack facilitates the use of both banana plugs 
and microphone connectors. Place a 15 -volt 
battery Bl, in the holder, and you are ready 
for operation. 

Many Uses Are Claimed, the most obvious 
being the alignment and calibration of re- 
ceivers, signal generators, wavemeters, and 
grid dip oscillators. People who own general 
coverage calibrated bandspread receivers 
will find almost constant use for the ham 
band marker. When changing from band to 
band, the usual procedure is to set the main 
tuning to a "set" or calibration point. 

The bandspread dial is supposed to be ac- 
curate. In most cases, however, it may be off 
as much as 100 kc. Use of the marker puts 
a stop to such inaccuracy. 

Set the bandspread dial to a harmonic of 
3.5 mc (3.5, 7.0, 14.0, 21.0, 28.0, or 52.5 mc). 
Then, with the marker on, tune the main 
tuning dial until the signal is heard. Your 
receiver is now "on the nose," accuracy being 
within a kilocycle or so. 

Accuracy and Stability. Accuracy is best 
at the lowest frequency. At 3.5 mc, the 
marker is accurate to within 350 cycles; at 
7.0 mc, it is -* 700 cycles; and, at the 10 -meter 
band, it is accurate to within 2800 cycles. 
This excellent stability is due in part to the 
battery supply and use of a plated crystal at a 
low drive level. 

Because of its high stability, the marker 
can he used to measure frequency drift in 
VFOs and receivers. The procedure is simple: 
Adjust the receiver for CW reception, and 
tune in to the marker frequency (3.5, 7.0, 

..). After about a half an hour, tune hack 
to the marker frequency and note how much 
you moved the dial. This indicates the amount 
of drift of your receiver. 

In almost the same manner, VFO drift can 
be measured. With the VFO turned on (leave 
the rest of the transmitter off), "zero -beat" 
the marker. After waiting awhile, tune the 
VFO back to zero -beat with the marker, and 
note how much the dial is moved. 
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Note: When checking VFO drift, turn the 
heat frequency oscillator (BFO) off. Its use 
is not necessary. 

The above methods are ideally suited for 
checking warm-up drift. In most cases the 
marker can also be used for VFO calibration. 
If exceptionally accurate calibration is de- 
sired, a 100-kc secondary frequency standard 
should be used in conjunction with WWV or 
WWVH. 

You will doubtlessly find many new appli- 
cations for your ham band marker; and it will 
probably be in as constant use as mine is in 
my ham shack. 

Aluminum Windows Serve as Antennas 
An aluminum combination window makes 

a good antenna for boosting the range of 
broadcast receivers, table -top radios, and 
short-wave receivers, since the metal covers 
a fairly large area. Just clip a length of wire 
to the aluminum frame and connect the other 
end to the antenna terminal on the radio, 
using alligator clips. If you prefer a perma- 
nent connection, fasten the end of the wire 
lead under one of the screwheads on the win- 
dow frame. If your radio is an ac -dc table 
model, or any other type which works off the 
power lines but uses no power transformer 
or isolation transformer, connect a .01 mid 
600 -volt fixed capacitor between the antenna 
terminal and the aluminum window frame to 
isolate the frame from the radio and prevent 
shocks.-ARTHUR TRAUFFER. 
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Handy Gear for Hams The 3-N-1 Antenna Box 
By JOE A. ROLF, KSJOK 

This convenient unit se- 
lects antennas, measures 
efficiency, and switches 
the antenna from re- 

ceiver to transmitter. 

Coax jacks 1, 2, and 3 

accommodate three dif- 
ferent antennas. The two 
jacks on the right connect 
with coax cables from 
receiver and transmitter 

antenna terminals. 
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TIRED of fishing through a jungle of coax 
everytime you want to hook a different 
antenna to your transmitter? Do you ever 

wonder just how efficient your antenna sys- 
tem is? Do you still use an old fashioned 
knife -switch for antenna change -over? If so, 
this antenna box will solve your problem. 

It permits instant selection of any one of 
three different antennas by means of a con- 
venient coaxial jack system. The antennas 
are plugged into three coax jacks on the rear 
of the box (Fig. 2). You can patch the par- 
ticular one you want into the circuit simply 
by plugging the phone on the front panel into 
the corresponding jack as in Fig. 1. 

In addition to antenna selection, the unit 
has a change -over relay controlled by the 
transmitter which switches the antenna from 
receiver to transmitter. Also, an SWR (stand- 
ing wave ratio) bridge measures antenna effi- 
ciency. 

Layout and Construction are fairly simple 
(Fig. 3), so they should pose no serious prob- 
lems, even for the novice. The unit is housed 
in a 31/2 x 6 x 8 -in. Minibox. If you wish to 
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modify the layout to accommodate different - 
sized components than those used by the au- 
thor, there is ample room, but keep the leads 
short and direct to minimize losses. 

All leads in the antenna line are RG 59/U 
coax cable, since the circuit is designed to be 
used with coax -fed antennas having 72 -ohm 
impedances. For 52 -ohm coax -fed antennas, 
substitute RG 58/U cable and use a 36 -ohm 
resistor at R1, instead of the 47 -ohm resistor 
specified in the Materials List. Actually, no 
difficulty will be encountered in connecting 
a 52 -ohm antenna to the 72 -ohm circuit other 
than error in the SWR reading. 

The bridge pickup, Ll (coiled coax in Fig. 
3), is a 28 -in. piece of RG 59/U with a length of 
insulated hookup wire inserted between the 
shield and center conductor. Strip the outside 
rubber covering from the coax and bunch the 
copper shield together from the ends so that 
the insulated center conductor slips out. 

With the center conductor removed, insert 
a 26 -in. piece of small -diameter hookup wire 
into a hole punched about 1/2 in. from one end. 
Feed the hookup wire through the shield and 
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out a similar hole punched in the other end of 
the shield. Insert the insulated center con- 
ductor and spread the shield tight again. 
Wrap the shield ends with bare wire and 
solder to hold it in place. At midpoint from 
where the hookup wire enters and leaves the 
coax, spread the shield and pull a couple of 
inches of hookup wire out for connection of 
Rl. 

Now wind Ll into a 2 -in. coil, solder to- 
gether at several points, and solder it to 
chassis -fastened lugs at the bottom of the 
cabinet between the relay and SWR bridge 
switch (Fig. 3). Secure the coil to the chassis 
to prevent possible shorting with other com- 
ponents. 

Since most amateur transmitters are de- 
signed to activate an external antenna relay, 
connect the leads of the relay coil to the ap- 
propriate terminals of the transmitter with a 
short length of 2 -conductor cable. Consult 
your transmitter manual for these connec- 
tions. If your transmitter is not designed to 
activate an external relay, you can mount an 

MATERIALS LIST -3-N1 ANTENNA BOX 

Desig. 
Cl. C2. C3, C4 
CR1. CR2 
J1. J2, J3, J4, J5 
JP1, JP2, JP3 
L1 
M 

PL 
R1 
R2 

Relay 
Si 
chassis 
M isc. 

Description 
.001 mfd., 100 -volt ceramic disk capacitors 
1N34 diodes, or equivalent 
chassis -type coaxial jacks 
standard phone jacks 
28" of RG 59/U coaxial cable (see text) 
0-1 milliampere do meter 
standard phone plug 
47 -ohm, yu-watt resistor 
25K, %watt volume control, Cl taper 
DPDT relay, 110 volt ac coil 
SPOT toggle switch 
Minihox, (Bud CU -2109) 
36" of slnalldia. hookup wire, line cord and 

plug, 2 -conductor cable 

additional switch in the antenna box for this 
pu rpose. 

Check for Antenna Efficiency. With the 
antenna box connected to receiver, transmit- 
ter, and antenna, as in Fig 4, throw the SWR 
bridge switch (S1) to "Forward" and tune the 
transmitter as usual. As the transmitter is 
loaded, the antenna box meter will indicate 
output. The meter reading will be propor- 
tional to the frequency; that is, it will take 
about 75 watts to give a full meter deflection 
on 80 meters, and much less for full deflection 
on 10 meters. Bridge sensitivity is controlled 
by R2. 

In the "Forward" position, the meter indi- 
cates power being fed into the antenna, and 
can be used as a simple output indicator to 
aid in tuning. 

In the "Reverse" position, the SWR bridge 
measures the reflected power, or standing 
waves, present in the antenna feedline. Re- 
flected power, stated simply, is power which 
is not fed into the antenna and radiated as 
signal. The greater- the reflected power, or 
SWR, the more inefficient the antenna. 

To find the actual standing wave ratio of 
an antenna, note the "Forward" and "Re- 
verse" meter readings and use the following 
formula: 

Forward Current + Reverse Current 
SWR - 

Forward Current - Reverse Current 
Ideally, the resulting ratio derived should be 
1:1; however, this is not possible even with 
the best antennas. 

Any efficient antenna system will closely 
approach an SWR of 1:1. An antenna with a 
high SWR indicates that the feedline is not 
matched properly to the antenna, or the an- 
tenna is not resonant to the operating fre- 
quency. This can be remedied with the aid of 
the SWR bridge. 

The bridge is more sensitive on the higher 
amateur bands. Also, it will give larger read- 
ings with higher power, though it will operate 
satisfactorily with transmitters having power 
inputs as low as 30 to 50 watts. The unit 
should not be used with transmitters having 
an input of over 300 watts. 
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Black Light for Fluorescent Experiments 
ULTRA violet, black light is used "to see 

the invisible" in a Magic Glo kit offered by 
Edmund Scientific Co. 

A fascinating device for those interested in 
the science of fluorescence, the kit produces 
only long -wave black light-completely harm- 
less to the eyes-but causes fluorescence in 
more than 3000 substances. It is suitable for 
many experiments, for studying fluorescent 
rock collections, and for fun -filled science 
stunts. 

The set includes a Magic Glo lamp, stand, 
invisible water paints, ink, fluorescent cray- 
on, trace powder, pen, brushes, and fluores- 
cent rock specimens. Instructions tell how to 
perform over 40 experiments and explains the 
facts about black light. 

Priced at $10.95 postpaid, the Magic Glo kit 
is available from Edmund Scientific Co., Dept. 
RTE, Barrington, N. J. 
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"Hold it! I forgot to load the satellite's recorder." 
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OUTLAW DX 
Logging unlicensed transmitters 
presents a challenge to any DXer 

BY C. M. STANBURY II 

w, 
vM.._-.rti- _,,.. 

IT'S a sure thing. The listener who is able to 
log and verify unlicensed or "pirate" sta- 
tions can consider himself a top rank 

DXer. In fact, just to hear one of these elu- 
sive fish is an accomplishment. What does it 
take?-know-how, patience, and luck. The 
first we'll give you here: the other two you'll 
have to acquire on your own. 

Pirate transmitters fall into three cate- 
gories. First, there are those operated simply 
for the fun of it. This type is the oldest, dat- 
ing back to the "roaring '20s"-the pioneer 
days of radio. According to legend, one un- 
licensed station in the Ohio valley has been 
on the air for over 30 years. If the story is 
true, this crafty veteran is an exception. Most 
such outlets stay on the air only a few 
months: either the FCC catches them, or the 
operators lose their interest, or their nerve. 
Transmitting without a license is, of course, 
a federal offense. 

How Do You Hear Them? Constantly 
check clear broadcast band channels, es- 
pecially during daylight hours. As very low 
power is used (seldom more than 10 watts), 
no interference can be bucked. In the North- 
east 1200 kc is a popular spot; in the Pacific 
Northwest, it might he 670 kc. Another stunt 
is to move just above the BCB, 1610 through 
1620 kc, easily tuned on most AM receivers. 
Also watch for harmonics, which are never 
suppressed, often almost as strong as the 
fundamental frequency. 

Not every "joy broadcaster" follows such 
rules. WCBJ in Gilberts, Ill. (Fig. 1), for ex- 

ample, estimated its power at 50 watts and 
transmitted on 1555 kc. It was heard at least 
300 miles away. Fortunately, there are other 
ways to spot unlicensed broadcasters. An- 
nouncing sounds unprofessional, and com- 
mercials are rare, although sometimes they 
are made up or borrowed-one young man 
went so far as to tape record a USAF re- 
cruiting program. The final test is modula- 
tion, frequently distorted; some such stations 
are best heard when tuned slightly to one 
side of the carrier frequency. 

Now, will they verify? Very often, if you 
can come up with the correct address and in- 
clude a prepared QSL card which merely has 
to he signed and mailed hack to you, they 
will (despite a possible S5000 fine, if caught). 
That address is the hard part. It requires 
careful listening for names, streets, or any 
other possible clue. In connection with such 
detective work, a telephone directory and 
street map of the city or town involved will 
be most helpful. 

Not a Game. Here in the U. S., joy broad- 
casters are the only outlaw type found, but in 
many other parts of the world secret radio sta- 
tions are a deadly serious proposition. This sec- 
ond category is represented by rebel voices 
operating from the hack of a truck, aboard ship, 
or secretly from a neighboring country. On 
such a "wanted" list we would find the Red - 
backed Radio España Independente, a station 

TABLE A-UNLICENSED SHORT WAVE TRANSMITTERS 

KC/S STATION NOTES 

6000 Radio Swan Unlicensed but not clandestine, jammed 
6340 FIN 

6430 
Algerian Renaissance Radio 
FLN Interfere with each other deliberately 

Algerian Renaissance Radio 
6960 Radio España Independente Jammed 

11260 Radio España Independence Jammed 
11835 Algerian Renaissance Radio After government Radio Alger signs off 
12160 Radio España Independente Jammed 
All frequencies, except that of Radio Swan, are subject to variation, and other channels may also be used. 
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/his win confirm your reception on 
October 21, ,1957 

By M"nl x./41 

The author's prepared QSL from outlaw WCBJ. This 
cord was signed and mailed a few hours before the 

FCC closed the station. 

of the FLN (Arab nationalist movement in 
Algeria), and Algerian Renaissance Radio 
(extreme right wing enemy of the FLN), 
plus many less permanent SW fixtures. These 
are all categorized as "clandestine," thus 
excluding such stations as Radio Swan, which 
has no license but is completely out in the 
open. 

While clandestine transmitters seldom 
have power comparable to Radio Moscow or 
the Voice of America, they do have enough 
watts to carry them around the world when 
conditions are right. Rebel stations usually 
choose frequencies outside those bands allo- 
cated for SW broadcasting (some licensed 
stations do the same), which greatly reduces 
interference and makes them easier for the 
DXer to spot. Typical programming consists 
of long-winded emotional speeches inter- 
spersed occasionally with band music. As 
with our first group of pirates, modulation is 
often not perfect, but here distortion takes 
the form of a hum. Occasionally such a sta- 
tion may be jammed. 

It is virtually impossible to verify recep- 
tion of clandestine short wave broadcasts. 

For Profit. Outlaws in our third category 
present exactly the opposite situation: they 
are difficult to hear, but QSL readily. These 
commercial stations operate on shipboard in 
international waters off Western Europe for 
the purpose of breaking state radio monop- 
olies enjoyed by every European government 
except those of Greece, West Germany, Por- 
tugal, and Spain. Broadcasting from on board 
ship is prohibited by the International Tele- 
communications Union, and it is this fact 
which distinguishes these outlets from similar 
but more powerful stations transmitting from 
tiny Andorra, Luxembourg, and Monaco for 
precisely the same purpose. 

This device is certainly not new. The 
world's first radio pirate ship was RXKR, 
operating off the California coast in 1933 
under Panamanian registry. However, its 
purpose was not quite so worthy. RXKR 
operated as a floating casino, and broadcasts 
were designed to sell gambling. 

Although the modern commercial pirates 
serve legitimate interests, many groups op- 
pose them, and while such broadcasters will 
probably increase in number, there are at 
present only three of them. Radio Veronica 
(sometimes using the call VRON) transmits 
on 1563 kc off the Netherlands coast. Radio 
Nord-not far from Stockholm, Sweden- 
uses 602 kc 24 hours a day. 

While reception of these two is difficult, it 
is certainly not impossible. With a dropping 
sunspot count and better medium wave re- 
ception, BCB DXers using communications 
receivers (especially listeners in the East and 
Midwest) stand a good chance of bagging 
them. The third station, Radio Mercur, op- 
erates on FM (88 mc), and is therefore an 
almost impossible catch. 

Reports for Radio Veronica go to P.O. Box 
244, Hilversum, Netherlands, and those for 
Radio Nord to Report Control, Radio Nord, 
Stockholm 3, Sweden. 

Aluminum Windows Serve as Antennas 
An aluminum combination window makes 

a good antenna for boosting the range of 
broadcast receivers, table -top radios and 
short wave receivers, since the metal covers 
a fairly large area. Just clip a length of wire 
to the aluminum frame and connect the other 
end to the antenna terminal on the radio, 
using alligator clips. If you prefer a perma- 
nent connection, fasten the end of the wire 
lead under one of the screwheads on the win- 
dow frame. If your radio is an ac -dc table 
model, or any other type which works off the 
power lines but uses no power transformer 
or isolation transformer, connect a .01 mid 
600 -volt fixed capacitor between the antenna 
terminal and the aluminum window frame to 
isolate the frame from the radio and prevent 
shocks.-ARTHUR TRAUFFER. 

Tube Shells House Tiny Circuits 
Discarded metal 

vacuum tube shells 
make neat shielded 
housings for plug- 
in relays, transis- 
tors, and diode cir- 
cuits. Pry the base 
from the tube and 
discard the innards. 
Solder in your tran- 
sistor circuit mak- 
ing connections to 
the base pins, and 
you have a plug-in device that fits tube 
sockets. If components such as resistors 
radiate heat, then drill enough vent holes to 
provide an adequate air circulation.-Joist 
A. COMSTOCK. 

METAL TUBE 
SHELL 

TRANSISTOR 
CIRCUIT 

CJT-AWAY VIEW 
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HIGHEFICIENCY 

Two -Channel Mixer 
By W. F. GEPHART 

AMIXER to superimpose voice on recorded 
music, operate one amplifier from two mi- 
crophones, etc., should have the following 

characteristics: 
1) The input impedance should match the im- 

pedances of the devices feeding it and the output 
should be suitable for high -gain amplifier inputs. 

2) The input and output impedance should not 
vary as the mixer's controls are varied. 

3) The variation in gain for each channel 
should be smooth from zero to maximum. 

4) There should be no interaction between 
controls. 

5) The mixer should not affect frequency re- 
sponse of the input signals and should not intro- 
duce any hum or noise into the signal being fed 
into the amplifier. 

6) The mixer should be versatile enough to 
permit either fading or direct switching or a 
combination of both. 

Many mixers do not have all of these charac- 
teristics and when used with high-fidelity equip- 
ment the results are disappointing. Those that do 
work well usually have expensive, balanced, pad - 
type controls-too expensive for most non-profes- 
sionals. The mixer described in this article, 
however, can be assembled of inexpensive parts, 
possesses all of the characteristics mentioned as 
necessary, and is well -suited for high-fidelity use. 

Figure 2, a schematic diagram of the mixer's 
circuit, shows that the input circuits are designed for high -impedance inputs such as crystal micro - 

Front -panel view of two - 
channel mixer well -suited for 
use with high-fidelity equip- 

ment-and inexpensive! 

phones, phono pick-ups, 
tuners, etc. The two in- 
puts are fed into sepa- 
rate jacks (J1 and J2), 
through separate "Level" 
controls (R1 and R2) 
and into separate ampli- 
fiers (VIA and V1B). 

Amplified, the signals 
are then fed through 
separate sides of the 
Transfer Switch (SW1), 
through separate sides of 
the Function Switch 
(SW2),and into separate 
sides of the Fader Con- 
trol (R7). The signals, 
still separated, each go 
to a grid of a dual cath- 
ode -follower stage (V2), 
whose plates and cath- 
odes are common. Here, 
mixing occurs. The out- 
put is fairly low imped- 
ance, permitting up to 
100 ft. of microphone 
cable between the mixer 
and main amplifier. 

The function of the Level controls (R1 and R2) 
is to equalize the levels of the two incoming 
signals, so that no gain adjustment will be re- 
quired when switching from one signal to another. 

The Transfer Switch (SW1) is used to switch 
directly from one signal to another without fad- 
ing. When in the center position, both signals are 
passed. Moving the switch to either side permits 
only the signal selected to go through, grounds 
out the other. 

The Function Switch (SW2) determines 
whether the signals are to be switched directly 
by the Transfer Switch or faded into each other 
by the Fader Control (R7). When in the "Direct" 
position (as in Fig. 2), the signals go directly to 
the grids of V2, bypassing the Fader Control. 

The Fader Control (R7) is a dual potentiom- 
eter, wired so that the gain of one signal is 
increased as the other is decreased. It must be 
a linear taper potentiometer connected so that as 
the shaft turns, resistance increases in one ele- 
ment as it decreases in the other. As shown in 
Fig. 2 (ignoring the small dotted lines), a stand- 
ard dual potentiometer may be used and, at 
midpoint, an equal amount of each signal will 
pass. The fading action is therefore (turning 
clockwise) from full signal A to half signal A 
plus half signal B to full signal B. If it is desired 
to have no signal at midpoint (with fading action 
from full signal A to zero to full signal B), the 
potentiometer must be modified. This modifica- 
tion will be explained later. 
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Figure 2 assumes 
that external pow- 
er for the mixer 
can be secured 
from the main am- 
plifier. Power re- 
quirements are 6.3 
v,olts ac at .7 amps 
and between 150 
and 250 v. do at 5 

ma. This power 
may be brought in 
by a four -conduc- 
tor cord wired di- 
rectly into the 
mixer or through 
a power plug. 

If power from 
the main amplifier 
is not available, a built-in power supply, such as 
that shown in Fig. 6, can be included. Note that 
the power line is isolated from the chassis and 
ground by the two filament transformers. This 
is necessary not only from a standpoint of safety, 
but also to prevent interaction between the mixer 
and main amplifier. 

To minimize ac hum, a filament balancing con- 
trol (R11 in Figs. 2 and 6) is provided. If power 
is secured from a main amplifier with either side 
of its filament circuit grounded to the chassis, 
however, this control should not be included. 
This control should be set after the mixer is con- 
nected to the main amplifier and the inputs are 
plugged in. With no signal (this may require 
holding your hand over microphone), both Level 
controls at full gain, and the main amplifier gain 
turned up until a hum is heard, adjust the Hum 

SCHEMATIC 

HIGH EFFICIENCY 
TWO -CHANNEL MIXER 

-71 

rJ 

SW2 SHOWN ON DIRECT' 4 
4 

4 
POSITION 

( 
v 

VI 
11 6.3 

R9 + .=A 
(so- 

`6T Cr- B 

TO 

AMP. 
PWR. 

Control for minimum hum in the speaker. 
Figure 4 gives the panel and chassis layout for 

the unit without the power supply. No dimen- 
sions are indicated for the mounting of the two 
Input jacks and Hum Control in one end of the 
case and the Output jack and power plug at the 
other end; these can be placed where most con- 
venient. If a power supply is to be built in, a 
larger box (31 z x 6 x 10 in.) should be used. The 
same size chassis piece can be used, but it should 
be mounted to one side, eaving clearance at one 
end of the box for the two transformers and sele- 
nium rectifier. The pilot light and power switch 
could be placed symmetrically on either side of 
the Fader Control, on the panel under the Level 
controls. The Hum Control and both Input and 
Output jacks would then be on the other end of 
the case. 

é 

Back of panel view of mixer with cover removed. Note Input iackc 
and Hum Control on end panel at right. 

Figure 3, a back view of the mixer, 
and Figs. 7 and 8 show wiring ar- 
rangements. Notice that SW1 (shown 
in Fig. 8), is mounted with 18 -in. 
spacers. This particular switch (Mal- 
lory 6243) has a very long arm which 
tends to protrude too far from the 
mixer's front panel unless mounted 
in this manner. Also notice that 
shielded sockets and tube shields are 
used to reduce hum and interference. 

Run the filament leads first, twist- 
ing the wires together and keeping 
them close to the chassis (chassis is 
made of scrap aluminum, with a t- 
in. bend along one side; a convenient 
source is the side panel of an old 
3 -in. deep chassis). Be sure to use 
shielded wire where shown in the 
schematic and elsewhere if long 
(over 2 in.) signal leads are used. 
Generally, it will be best to use 
plastic -covered shielded wire to pre- 
vent the grounded shielding from 
shorting out against other wiring. 
Within reason, the larger the diam- 
eter of the shielding, the better, since 
small -diameter shielding has a higher 
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capacity which reduces 
high -frequency response. In 
some cases, as can be seen 
in Figs. 7 and 8, two -con- 
ductor shielded wire can be 
used to good advantage. To 
minimize stray chassis cur- 
rents, a common ground bus 
is used and all ground con- 
nections are made to it. This 
bus is grounded to the chas- 
sis at the Input and Output 
jacks. 

Modification of Fader 
Control. The ideal way to 
provide zero gain on both 
signals (instead of half - 
gain) at midpoint would be 
to have a dual, linear -taper, 
center -tapped potentiometer 
of 1 or 2 megohms. But such 

4 pots are not normally avail- 
able. An untapped potenti- 
ometer can be "shorted out" 
as shown in Fig. 5 if it has 
a removable back, and if the 
front and rear sections can 
be separated. The clock- 
wise half of one potentiom- 
eter and the counter -clock- 
wise half of the other is 
shorted out with a small 
piece of shim brass which 
results in the potentiometer 

r' arms being shorted to 
ground (see small dotted 
lines on R7 in Fig. 2) at 
midpoint. Turning the shaft 
one way moves one arm to- 
ward the grid (with de- 
creasing resistance and 
therefore increasing signal), 
while the other arm stays 
on the shorted -to -ground 
section. This results in fad- 
ing action from full signal 
A to zero to full signal B. 

To modify the potentiometer (use a 2-meg. 
pot.), cut a strip of shim brass (as thin as is 
available) the width of the potentiometer carbon 
strip. Using an accurate ohmmeter, adjust pot's 
arm to the exact midpoint, and mark it carefully. 
Cut the brass strip to a length slightly in excess 
of the circumferential distance from the midpoint 
of the carbon strip to the end terminal, and 
cement it (using contact cement) to the inner 
side of the strip (as shown in Fig. 5). Solder one 
end to the lug rivet at the end of the strip. Do 
the same to the other half of the dual potentiom- 
eter, using the opposite segment of the carbon 
strip. While every effort should be made to have 
the unsoldered end of the brass strips at the same 
point when the potentiometer is re -assembled, a 
little variation won't hurt since the midpoint is 
the point of lowest gain. 

é i 

J 

{ I" 
I 2 

END 
VIEW 
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To use the 
mixer, connect the 
input and output 
cables and balance 
the hum. Then set 
both Level con- 
trols to midpoint 
and adjust the 
main amplifier 
gain to a satisfac- 
tory level for the 
weaker of the two 
input signals. The 
Function Switch 
should be on "Di- j3 
rect" and the two 
inputs can be 
switched with the 
Transfer Switch 
to determine which 
is the weaker sig- 
nal. After the main 
amplifier gain has 
been adjusted, ad- 
just the Level 
Control for the 
weaker signal to 
bring it up to the 
level of the other 
signal, switching 
with the Transfer 
Switch for com- 
parison. Inputs to 
the mixer are now 
balanced. 

If direct switch- 
ing is desired, 
leave the Function 
Switch on "Direct" 
and use the Trans- 
fer Switch to se- 
lect either or both 
inputs as desired. 

If fading from 
one signal to an- 
other is desired, 
leave the Transfer 
Switch in the cen- 
ter position and 
switch the Func- 
tion Switch to 
"Fade." With the 
Fader Control at 
midpoint, both sig- 
nals (at half vol- 
ume) will be 
heard, and turning 
the control either 
way will diminish 
one signal and and increase the other. 

If, after a period of direct switching, it is 
desired to fade out the last signal instead of 
making a direct cut-off, first turn the Fader Con- 
trol to maximum gain for the signal being heard. 
Leave the Transfer Switch in the proper signal 
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(the one being heard) position, and switch the 
Function Switch to "Fade." The second signal 
will still be grounded by the Transfer Switch and 
the first signal will still be connected directly to 
the grid of V2-but through the Fader Control at 
zero resistance. When. desired, turn the Fader 
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MATERIALS LIST-TWO-CHANNEL MIXER 

Rl, R2- .5 meg. potentiometers* 
R3, R4-1500 ohm. 1/2 watt 
R5, R6- .1 meg. t/g watt 
R7-Dual 1 meg. potentiometers* (See text) 
R8-47000 ohm, yy watt 
R9-15000 ohm, 1 watt. wire -wound 
R10-10000 ohm, 1 watt, wire -wound 
R11-200 ohm, 2 watt potentiometer (Mallory C200P or M200PK) 
Cl, C2-10 mfd. 25 volt 
C3, C4- .05 mfd. 300 volt 
C5- .2 mfd, 300 volt 
C6. C7-20 mid, 250 volt 

electrolytic Mallory FP -320, Sprague TVL 3540 C8-40 mfd. 250 volt 
electrolytic 

SW1-OP 3 pos. Lever Switch (Mallory 6243 or Switehcraft 30360 
SW2-DPDT toggle switch 
J1, J2, J3-Phono Jacks T 
V1-12AX7 
V2 -12AÚ7 

Case-Bud M inibox 3 x 5 x 7" 
Tube sockets and shields, knobs, shielded wire, etc. 

Additional and Substitute Parts Required If 
Power Supply Is To Be Included. 

(See Fig. 6) 
T1-Filament Transformer: Secondary 6.3 volts @ 1 amp 
T2-Filament Transformer: Secondary 6.3 volts @ .5 amp 
SR1-20 ma. selenium rectifier 
R12 -5000 -ohm, 1 -watt. wire -wound 
C9-40 mfd, 150 -volt. electrolytic 
SW3-SPST toggle switch 
PL -6.3 -volt pilot light and jeweled socket 

If power supply is used. larger, lowvoltage quadruple condenser 
unit can he used to act as C6, C7, C8 & C9: such as Mallory 
FP 312 (100.80-60.40 mid @ 150 volts). 

All potentiometers must be linear taper 
Jacks may be varied to suit needs; however, adapters made by 
Switchcraft can he used to adapt various microphone plugs to 
phono jacks. 

Control toward the center position, fading out 
the signal. The other signal will not fade in since 
it is grounded out at the Transfer Switch. The 

same operation could be performed with the 
Level controls but this would unbalance the 
input levels. 

Germanium Crystal Diode Connector 
for Experimenters 

With the increasing popularity of germanium 
crystal diodes, radio experimenters and crystal 
set builders are continually changing these crys- 
tals around from one circuit to another. The wire 
leads become shorter and shorter from continual 
nicking, bending, or soldering, and sometimes the 
leads break off at the body of the crystal. 

To avoid these troubles, make a connector con- 
sisting of a pair of twin Fahnestock clips mounted 
on a strip of Bakelite (see photo). Insert the 
crystal diode in one side of the clips and make 
connections to the diode on the other side of the 
clips as shown. This device also allows two crys- 
tals to be connected in parallel, as is sometimes 
done to increase the current -carrying capacity of 
germanium diodes. If you do not have a pair of 
twin clips, simply fasten four clips to a Bakelite 
or wood base. To insert a crystal into the clips, 
simply press both clips at once and slip the leads 
into the clips one at a time. This method makes it 
unnecessary to bend the leads at all. 

Fuse Holder Eases Testing 
Ever wish there were some way you could 

hang on to both of your test prods with one 
hand while the other works the meter knob? 
Take one of those fuse holders used when you 
replace a pigtail fuse with an ordinary fuse and 
snap the barrels of your test prods into it. You 
can often touch the red prod to a hot terminal 
and the other to a chassis ground point nearby. 
If the two test points are located farther apart, 
take the barrel of each prod out of the clips at 
the lower end of the holder and this will put the 
prod tips farther apart. You can even use the 
fuse holder to keep pairs of test leads from be- 
coming separated when many are stored together. 

Insulated -Wire Tester 
Convert your Christmas tree lamp tester for 

insulated -wire testing. Solder an insulated wire 
lead directly to toothed electrode so temporary 
connections can be made to insulated wires in 
radio and electrical test work. Sharp teeth on 
the tester cut through the insulation and contact 

. 

L.. 

, 
i .. .J 

the wire without damaging the insulation. Con- 
nect 2 of these testers to an ac voltmeter for 
electrical work, or, to a volt-ohm-milliammeter 
for radio service work and experimental work. 
Testers have fiber handles which make them safe 
for use On high voltages.-ARTHUR TRAUFFER. 
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Oscillator permits FM reproduction through FM or TV receiver with any record changer. 

A Compact FM Phono Oscillator 
BY JOE A. ROLF, K5JOK 

STANDARD phono oscillators have been 
used for years to reproduce records 
through AM and FM radio systems. As 

for quality reproduction, they have left much 
to be desired; but the versatile, transistorized 
unit in Fig. 1, which can be built for $10 or 
less, will satisfy even the most discriminating 
listener. 

This phono oscillator presents many other 
uses. With a crystal or ceramic microphone 
it can be handled as a remote wireless mike, 
provided one of the resistors (R6) is omitted 
to improve modulation. It can also serve as a 
"baby sitter." In any case, you will find it 
capable of surprising reliability and fidelity. 

The unit overcomes the frequency response 
shortcomings of the typical AM oscillator. 
It is designed for use with FM systems and 
TV receivers which are capable of greater 
fidelity than AM systems. This is true even 
with the majority of low cost FM table 
models. 

The usual disadvantage of FM -type os- 
cillators is one of modulation. Past units have 
required either a makeshift cartridge modu- 
lator or a complicated reactance type, which 
meant modification of the record changer, 
erratic performance, and added construction 
costs. This is avoided by the use of a unique 
diode modulator which is easily adjusted. 

The Oscillator Circuit, shown in Fig. 3 is a 
common -base configuration using an RCA 
2N384 transistor powered by the 9 -volt bat- 
tery, Bl. The circuit is conventional with the 
exception of the diode modulator which con- 
sists of components CR -1, R4, R5, and B2. The 
diode, CR -1, is a 500-milliamp replacement - 
type silicon rectifier. One of its characteris- 
tics is that its shunt capacity varies with re- 
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Interior view showing parts layout. 

IP 

verse bias voltage. By varying this reverse 
bias, the shunt capacity can be changed as 
much as 20 mmfd and the rectifier can be 
used as a small electrically controlled varia- 
ble capacitor. The function of battery B2 is 
to furnish the required bias of 1.5 volts. R4 
provides a high resistance between the diode 
and ground. 
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g INTERLEAD - 2N384 BASE CONNECTIONS. 
SHIELD LEAD UNDERSIDE VIEW 

RFC 

SCHEMATIC 
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MATERIALS LIST-FM PHONO OSCILLATOR 
Description 

9 -volt transistor battery (Eveready type 216) 
1.5 -volt pen-lite cell (Eveready type 90V) 
5 mmfd mica or disk ceramic capacitor 
.01 nifd disk ceramic capacitor 
5 mmfd mica or disk ceramic capacitor 
500 milliamp silicon rectifier, replacement type 
(International Rectifier type SD -500 BU) 
pin jack socket 
phono jack. input type 
4 turns =18 enameled wire spaced as in. over 31 -in. dia. 
slug tuned form (National type XR-91) 
1 turn .x,18 enameled wire wound near Ll 
1000 ohm I/2 -watt resistor 
2200 ohm 1/2 -watt resistor 
15K ohm I/2 -watt resistor 
1 megohm 1/2 -watt resistor 
1 megohm -watt resistor 
82K ohm %u -watt resistor for changers having .5 -volt out- 
put (see text for other values) 
.8 mh RF choke (Miller type 6175 peaking coil) 
SPST slide switch 
RCA 2N384 transistor 
minibox (Bud type CU 21006) 
4 -pin transistor socket 
I/I6 x %e x 11/4" aluminum sheet 
screws, wire, battery connector for 131 

The audio voltage from the changer car- 
tridge connected at J2 raises and lowers the 
bias voltage so that the diode shunt capacity 
change is proportional to the audio signal. 
CR -1 is connected in series with C3 across the 
oscillator coil so that the oscillator frequency 
changes with modulation. R5, like R4, is an 
isolating resistor. 

R6 is not part of the actual modulator cir- 
cuit, but limits the amount of audio reaching 
the diode to control modulation. As will be 
explained later, this resistor must be chosen 
experimentally for proper frequency devia- 
tion. Since only a minute amount of current 
flows through CR -1 and associated resistors, 
B2 can be left permanently in the circuit. 

Compact Construction is an advantage of 
the transistorized design. The unit shown in 
Fíg. 2 was constructed in a 2% x 21/2 x 1% -in. 
minibox (Bud CU -2100A). If desired, it can 
be built into the record changer. Be sure to 
keep all leads short and direct, particularly 
those associated with the modulator and tuned 
circuit. Make them as rigid as possible for 
stability. 

After drilling all holes in the box as in Fig. 
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4, mount the coil form (with L1 and L2), in- 
put and output jacks (J2 and J1) at one end 
of the box. Attach the 116 -in. aluminum tran- 
sistor socket mounting bracket and "on -off" 
switch (SI) at the bottom center. Mount B2 
vertically next to the transistor and B1 will 
then fit snugly into the remaining space 
(Fig. 2). 

After completing the wiring, clip the leads 
of the 2N384 transistor to 1/4 in. and carefully 
insert the transistor into its socket. Be sure 
that the socket wiring is correct. It is not 
necessary to ground the transistor inter -lead 
shield. Connect Bl and the output of your 
changer to J1 and turn Si to the "on" posi- 
tion. Tune your FM tuner or radio to the low 
end of the band (about 90 mc) and adjust the 
coil slug until the oscillator carrier is heard. 

Once the carrier is tuned in, modulate the 
oscillator with the changer and retune your 
FM receiver for best reception. If insufficient 
modulation is apparent, it is an indication 
that R6 is too small for the cartridge in your 
changer. If overmodulation is present, such 
as distortion on peaks, R6 is too large. In 
either case, change R6 to a value of about 
100K or 50K, respectively, until best audio 
quality is obtained. The value of R6 given in 
the parts list is the best suited for cartridges 
having .5 -volt output. 

Tuning Range and Antenna. With the 
coils shown, the oscillator will tune from 
about 95 mc down through TV channel 4. 
This permits the oscillator to be used with 
a television receiver tuned to either channel 
4 or 5. Excellent results will he obtained with 
older TV sets, but some sacrifice in fidelity 
will be noted with the newer, intercarrier 
type. Careful tuning, however, will permit 
reasonably good quality. 

When used within 5 ft. of a receiver, no an- 
tenna is required for good quieting. For dis- 
tances up to 50 ft., a short length of wire, 2 
ft. or less, should be connected to J1. Greater 
range is possible, but should not be attempted 
due to restrictions governing this type of 
equipment. 
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What's Your 

Radio -TV Theory Quotient? 
By JOHN A. COMSTOCK 

Think you know your radio and television 
theory fairly well? Or are you a bit rusty on 
some points? Here's a test designed to reveal 
how much you really do know of the theory be- 
hind radio and TV. If you score 18 or more cor- 
rect, your TQ is excellent; 15 to 18 correct it's 
good; 12 to 15, fair; 12 or less -you need to brush 
up on theory! 

1. A and make up a resonant 
circuit (fill in the blanks). 

2. A resonant circuit is said to be tuned when: 
a) The inductive reactance equals the ca- 

pacitive reactance 
b) The inductive reactance is greater than 

the capacitive reactance 
c) When total resistance is zerc 
d) None of the answers given above 

3. When a resistor of 10 ohms is placed in par- 
allel with another resistance of ohms, 
the total resistance in such a circuit is 5 

ohms. 
4. A resistor of 10 ohms, 10 watts, is in paral- 

lel with another of the same resistance and 
wattage rating. What amount of power can 
be dissipated by the two? 

5. The unit of measurement of impedance is the: 
a) Farad 
b) Ohm 
c) Rel 
d) Henry 

6. Disregarding losses, the amount of power in 
the secondary of a transformer is the same 
as that in the primary winding. 

a) True 
b) False 

7. When a of 15 microfarads is placed 
in parallel with one of the 10 microfarads, 
the total equals: 

a) 25 microfarads 
b) 15 microfarads 
c) 30 microhenries 
d) 25 microhenries 

8. The device used to convert sound energy into 
electrical energy is a: 

a) Loudspeaker 
b) Microphone 
c) Antenna 
d) Picture tube 

9. A transducer is a: 
a) Microphone 
b) Loudspeaker 
c) Light bulb 
d) All of these devices 

10. The element in a transistor serves 
the same purpose as a cathode in a vacuum 
tube. 

11. The n -p -n and p -n -p transistors are: 
a) Junction type 
b) Point -contact type 

12. In television, interlaced scanning is used to: 

a) Widen channel 
b) Reduce flicker 
c) Increase frame rate 
d) 

13. At what frequency does the horizontal scan- 
ning generator operate in a TV speaker? 

a) 30 cps 
b) 60 cps 
c) 6 Mc 
d) 15,750 cps 

14. The sound transmitter at a TV station em- 
ploys modulation. 

15 S signals are sent in the com- 
posite video signal to maintain the correct 
beam scanning pattern on the receiver 
screen as at the camera pick-up tube. 

16. In the United States, a) negative, b) positive, 
picture tube phase transmission is used. 

17. What is an intercarrier type TV receiver? 
18. The blanking signals are transmitted to 

the electron beam in the pic- 
ture tube during 

19. In color TV, what signal corresponds to the 
video signal in a black and white system? 

20. The video transmitter at a color TV station 
employs amplitude modulation. 

a) True 
b) False 

Answers 

1. Capacitor (or capacitance) ; inductance (or 
coil). 

2. a) The inductive reactance equals the ca- 
pacitive reactance. 

3. 10 ohms (R' X R_) 

(RI + R_) 
4. The total of the wattage ratings, 20 watts. 
5. b) Ohm. 
6. True (the law of conservation of energy). 
7. Capacitor; capacitance; a) 25 microfarads. 
8. b) Microphone. 
9. d) All of the devices. 

10. Emitter. 
11. a) Junction type. 
12. b) Reduce flicker. 
13. d) 15,750 cps. 
14. Frequency. 
15. Sync. (or synchronization). 
16. a) Negative phase transmission -white max- 

imum signal, black minimum signal. 
17. A TV receiver that uses a common I.F. for 

amplifying both picture and sound. 
18. Blank out; retrace. 
19. The "Y" or luminosity signal, a combination 

of the three colors. 
20. a) True. 
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Applause Meter 
This inexpensive and compact applause and 
sound level meter has plenty of reserve gain 
and a headphone output. It can double as a 

hearing aid or remote "listener" 

Small, inexpensive and tops in performance for price, 
that's this sound -level, applause meter. 

ACOMBINATION applause and sound lev- 
el meter is a device that is both use- 
ful and entertaining. If you should be 

looking for a nice quiet location for your new 
home, for instance, this instrument will help 
you do thp job scientifically. More probable 
jobs would be locating rattles in cars, vibrations 
in machinery, and even termites in woodwork. 

i 

(1' 4: 
J 16 

: 16DIA 

16 

ALL UNMARKED HOLES 
ARE - DIA 

AMPLIFIER BOARD© 

By FORREST H. FRANTZ, SR. 

e 

METER And when those am- 
¡ ateur contests are 

held, here's your 
i scoring device. We'll I say no more about 

cp ¡ what it can do; as 
soon as you've con- 

'" ! i structed it, you'll 
start to find uses to 

rmas which to put it. 
l. High - precision 

SPEAKER ; sound level meters 
cost several hundred 
dollars. They're made 

THE METER IS HELD IN out of the highest 
PLACE ON THE PANEL quality components 
BY THE METER CLAMP and they have high BRACKET caliber circuitry 

wired into them. As 
an experimenter, you don't need-and probably 
can't afford-such precision. This meter can be 
built for about $14 less headphones and battery. 

To achieve a slim package you'll need wood 
strips of the type used for garden trellises. These 
strips are %fix 11/8 in. You need two of them 63/4 
in. long, and two 3 in. long. Glue and brad them 
together to form a frame on which the 31%6 x 63/4 
in. perforated Bakelite front and back panels will 

4 

METER 
CLAMP 
BRACKET 

CIRCUIT 
BOARD 

PANEL 
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fit. I enameled my 
frame gray, but 
almost any color 
goes nicely with 
theperforated 
boards. 

Drill the front 
and back panels 
as shown in Fig. 2. 
I used a fly cutter 
to cut the 2% -in. 
meter hole. A cop- 
ing saw will do 
just as well if you 
take some time to 
trim your work 
with a file. When 
you drill or saw 
the boards, back 
them with wood 
to prevent split- 
ting. The holes at 
the corners are 
used to fasten the 
boards to the 
wooden frame. 

The small per- 
forated board is 
the wiring board. 
It's cut with a 
hack saw from the 
small sheet of per- 
forated Bak elite 
board listed in the 
Materials List and 
is mounted on the 
meter in the final 
assembly. The 
only work re- 
quired on the 
back panel is the 
mounting of the 
loudspeaker, 
which will serve 
as a microphone. 
(A loudspeaker is 
used in preference 
to a microphone 
because it is less directional and more sensitive.) 
When it is mounted, saw off the long meter 
mounting screws (not its terminal screws) to 
a length of t,, in. from the back of the meter. 
Fasten the end of the screw to be discarded 
in a vise to do the sawing, and support the 
meter gently with your hand. Then shorten 
the volume control (R1 -S) shaft to a length of 
% in. from the front of the bushing. Again, the 
end to be discarded is the end you should fasten 
in the vise. 

Now, secure the meter M, the jack J, the trans- 
former TR-1, and the 10K volume control to the 
front panel. The meter is fastened to the panel 
as shown in Fig. 4. Connect the diode D and 
the battery as shown in Fig. 3 and complete 
the wiring for the transformer winding marked 

© PICTORIAL (Top VIEW) 
2N107 

TO 
JACK . 

7R3-- 

6 

LETTERS DESIGNATE HOLE INSERTIONS 

PICTORIAL (BOTTOM VIEW ) 

"P." You can use six penlite cells (#7) in series 
to obtain 9 v., three cells in the location occu- 
pied by the battery in my model, three on the 
other side of the board. If you place the front 
and back panels on the frame, you'll be able to 
place these batteries more easily. Be sure that 
they don't short-circuit. You'll want to do some 
insulating with tape after you complete the en- 
tire construction job. 

Now you're ready to wire the circuit board. 
Figures 5 and 6 will help you in mounting the 
components, the circuit itself is shown in Fig. 7. 

Connections are made by forcing the component 
pigtail leads through the perforations and solder- 
ing. Excess lead length is clipped off on the side 
of the board shown in Fig. 6. Note that the plus 
lead of C3 is used to form a common return, or 
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SCHEMATIC F YOU EXPERIENCE FEEDBACK, 
MOUNT TRANSFORMER (TRI) 
PARALLEL TO THE PANEL, ON 
BRACKETS, INSTEAD OF 

DIRECTLY ON THE PANEL . eJ 

.I~ 
"ground," for the battery through the switch. 

Use rosin -core solder for all connections and 
use a hot, clean soldering iron. Grasp the pigtails 
of the transistors between the transistor body 
and the point at which heat is applied, thus 
shunting heat away from the transistor during 
soldering. Tape up (or clip off) the center tap 
leads on TR2 and TR3; you won't be using them. 

After you've completed the construction of the 
amplifier, you're ready to assemble the three 
sub -assemblies you've prepared. First, fasten the 
front panel to the wooden frame with wood - 
screws. Then place the amplifier within the case 
and solder the leads from the secondary of TR3 
to the phone jack. Connect a lead from the 
phone jack to the negative terminal of M, con- 
nect Cl to the center lead of the volume control, 
and fasten a lead from the ground bus on the 
amplifier to the switch. 

Now place the amplifier on the back of the me- 
ter and fasten the lower nut (which holds the 
meter clamp bracket against the meter panel) 
to hold the circuit board in place. Finally, fasten 
the negative return from the amplifier to the bat- 
tery. The back of the completed instrument, with 
the exception of the speaker -mike, is shown in 
Fig. 8. Solder the leads on the side of the trans- 
former marked "S" to the loudspeaker terminals, 

{: ° 

and fasten the back to 
the wooden frame with 
wood screws. 

The front of the com- 
pleted instrument is 
shown in Fig. 9. To test 
it, turn the switch On 
and advance the volume 
control. Whistle or make 
some other noise. You 
should get deflection be- 
fore you turn the gain 
all the way up because 
this is a very sensitive 
instrument. Listening 
with the earphone will 
be helpful. Note that the 
meter is disconnected 

MATERIALS LIST-APPLAUSE METER 

1/2 watt carbon resisto -s, 1L% tolerance 
R3, R5 470 ohms 
R4 100K 
R2 330K 
R1.S 10K miniature volume control & switch (Lafayette VC - 

28) 
Cl 8 mfd, 6v ultra -miniature electrolytic capacitor (Lafay- 

ette P6.8) 
C3 30 mid, 6v miniature electrolytic capacitor (Lafayette 

CF -104) 
C2 25 mfd. 6v ultraminiature electrolytic capacitor (Lafay- 

ette P6-25) 
C4 100 mid, 6v miniature electrolytic capacitor (Lafayette 

CF -106) 
MIKE 21/2" PM loudspeaker, 10 -ohm voice coil 
TR1 2K/10 ohm output transformer (Lafayette TR-93) 
TR2, TR3 10K/2K driver transformer (Lafayette TR-96) 
Tl, T2 2N107 transistor (General Electric) 
D 1N64 diode (General Electric) 
J subminiature phone jack (Lafayette M5-282) 
M 0-1 ma meter (Shurite 8300Z) 
B battery (Mallory TR146F) 

(See text for less expensive alternates) 
1 sheet of miniature perforated Bakelite board (Lafayette 

MS -304) 
2 31s/se x 63/4" miniature perforated Bakelite boards 

(Lafayette MS -305) 
1 31( headphone (Lafayette AR -46; the jack is supplied 

with the headphone and does not have to be obtained 
separately it the headphone is obtained from Lafayette) 

1 miniature knob (Lafayette MS -185) 

All circuit components can be obtained from Lafayette Radio, 111 
Jericho Tpke., Syosset, N. Y. 
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47 K 

XTAL 
MIKE 

RI CI 

m 

TI 

when the earphone is plugged in. If you don't 
hear anything, or if you don't get a deflection of 
the meter when the earphone is disconnected, 
turn the amplifier off and check your wiring. 

If you get a squeal on the phone, or a constant 
full-scale deflection of the meter without having 
an input noise, you're having feedback trouble 
and you may have to shorten some of the input 
and output leads or turn TR-1 sideways and 
mount it on a bracket as shown in Fig. 10 to 
eliminate magnetic coupling. 

Since both sides of the instrument case are 
perforated, the speaker -mike is sensitive to sound 
from front or back, a decided advantage. In or- 
der to be able to make comparisons of readings, 
provide the volume control with a scare marked 
in India ink on the front panel or fasten a paper 
scale on the panel with Carter's Rubber Cement. 
Place an index mark on the knob with a tri- 
angular file and fill it with white India ink to 
make it stand out. My model doesn't have this 
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feature, but it's worth adding. Then, if the sound 
level or applause hits peaks that require a reduc- 
tion in the volume control setting, you can readily 
interpret levels without loss of reference by 
using the control setting in conjunction with the 
meter reading. 
There are some modifications to the sound 

level -applause meter that you may wish to incor- 
porate. One, meter response is fast; if you want 
to slow it down so that it will tend to hold peaks, 
connect an electrolytic capacitor across the ter- 
minals of the meter. Use from 10 to 100 mfd de- 
pending on how "slow" you want to make the 
meter; a 6 y capacitor is adequate. 

If you want to use a crystal microphone instead 
of the loudspeaker, eliminate TR1 and connect 
the mike as in Fig. 11. 

There it is-an inexpensive sound level meter 
that can be used for many measurements. It has 
a microphone to convert sound to electrical en- 
ergy; and attenuator (the volume control) to 
choose a range; an amplifier to get the signal up 
to strength to drive a meter through the rectifier; 
and a phone jack to listen in if you wish. These 
are the features that you find on an expensive in- 
strument. If you're wondering how a two -transis- 
tor instrument can be so sensitive, the answer 
lies in the transformer coupling which provides 
better match between the transistors and enables 
us to work them more efficiently. 
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"Some wise guy put in a 40 -watt bulb in place of a 6CL6 power tube." 
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Determining leakage leakage current at various collector volt- 
ages. Transistor under test is in socket at right of 

large meter. 

HERE'S a valuable addition for the ex- 
perimenter's lab which will perform 
more transistor checks than any com- 

mercial unit we have yet seen in the under - 
1100 class. You can build it for $30 to $65, 
depending on how you buy the parts. 

Most economy -priced transistor testers in- 
dicate only the overall current gain, with a 
fixed input signal at a fixed supply voltage. 
The checker in Figs. 1 and 2 will, in addition, 
measure actual de leakage current, net cur- 
rent gain and ac voltage gain at low inputs. 

If you live in a metropolitan area, you can 
buy nearly everything except the two audio 
transformers in surplus stores for an overall 
cost of $30 to $35. Value of all new parts, as 
listed in the mail order catalogs, is slightly 
under $65-still a substantial saving. Using 
surplus meters, as I did, will reduce the cost 
about $14. Substituting 5% resistors for 1% 
resistors could cut out another $5. 

This checker makes do measurements with 
both a varying signal input and a variable 
supply voltage; checks ac measurements only 
with a variable supply voltage. All these 
tests are made under the generally used, corn- 
mbn emitter circuit. In this circuit, the signal 
is placed between the base and emitter, and 
the output taken from between the collector 
and emitter as in Fig. 3A. Current gain, or 
beta, is the ratio of the input and output cur- 
rents. All schematics in Figs. 3 and 8 show 
polarities for PNP transistors, but the unit 

Deluxe 
Transistor Tester 

for an 
Economy Price 

Versatile checker provides com- 

plete flexibility in both input and 

collector voltage tests, plus ac 

measurements 

By W. F. GEPHART 

7 

t+f 

LLA3t 

tMUr 

MFd r) "vilest 

rf 
CaMnH 

JAIL. 
w 

(4751/4 "x 
s 

Panel view. 



RADIO -TV EXPERIMENTER 107 

INPUT 
SIGNAL 

TB -i 
0 o- 

SB 

A CURRENT GAIN 

RITHRU R7 

S3C 

SIGNAL 
BATTERY 

( B1) 

C 

Í,1 

54 

o 

SUPPLY 

VOLTAGE 

24 

r 
I S3A 

- 

R9 THRU RII 

J 

53B 

e c S5 

R23 { 

52E 

o 

R12 

RI3 

3 753F 
VARIABLE 

SUPPLY VOLTAGE 

© CURRENT GAIN SCHEMATICS 

C1 

AF OSC. 

3000 CPS 

(TR1l 

B 
IIY-0 

S 

S2 

r 
S 4A 

VARIAB_E 
SUPPLY VOLTAGE 

(C) 

2 

also reverses polarity, so that both PNP and 
NPN transistors can be tested. 

All transistors have some leakage, which is 
collector -emitter current, that flows even 
without any signal current flow in the base - 
emitter circuit. If switch SB in Fig. 3A were 
opened, this leakage current would be read 
on meter MC. Net current gain for the tran- 
sistor would then be the ratio of the differ- 
ence (total current minus leakage current) 
in collector current to the input (or base) 
current. 

Figure 3B shows how do tests are made 
with this unit. The base (or signal) current, 
set by one of several resistors (R1 through 
R7), flows from the signal battery (Bl) 
through base and emitter. Collector cur- 
rent flows from the variable supply voltage 
through Ml and from collector to emitter. If 
the base current ís known, the current gain 
can be determined by reading meter Ml. 

In the complete circuit, there are a number 
of refinements. Since B1 is a mercury -type 
signal battery with voltage reasonably con- 
stant throughout its life, definite signal volt- 
ages can be set up without a monitoring me- 
ter. t Resistors Rl through R7 provide fixed 

S2B 

R25 
D2 

B DC TESTS 

TR2 

B 

24 

BUCKING 
BATTERY 

( 82) 

C AF TESTS 

input currents from 10 micro -amps to 1 milli - 
amp. Meter M2 has several shunts, giving it 
full-scale deflection from 1 to 30 ma; and re- 
sistor R14 provides a reasonable load for the 
transistor under test. 

For Measuring Current Gain, the meter 
reads 1.5 ma full scale (in beta position of 
S5), and there are three current inputs. For 
transistors with high gains, the input current 
is 10 micro -amps, and the meter is calibrated 
0-150 (10 micro -amps times a current gain of 
150 equals 1.5 ma). For medium gain units 
(betas of 0-100), the input signal is 15 micro - 
amps and the meter is calibrated from 0-100. 
For low gain units, the input signal is 30 
micro -amps and the meter is calibrated from 
0-50. 

All of these inputs can be classified as low 
signal inputs and will indicate gains in line 
with manufacturers' specifications. The input 
signals and meter M2 range can be further 
increased (S1 and S5) to measure current 
gains at large input signals. 

These measurements include leakage cur- 
rents which can be checked and offset for 
testing the net current gain. Disconnect the 
base by setting S1 (base input) on "leakage," 
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Interior view. Internal transistors are located on 
small chassis behind batteries. 

© PANEL LAYOUT 

move test switch S4 to the left and read the 
leakage current on meter Ml. Then move 
the test switch to the right, and adjust R13 
(leakage compensation) to zero the meter, 
by placing a "bucking voltage" (from battery 
B2) across the meter. 

This compensates for the leakage current 
reading. After setting Si to the desired beta 
range, move the test switch to the left to in- 
dicate the total current; to the right for net 
current, or net beta. The total current is im- 
portant as a measure of battery life in a tran- 
sistorized device, while net current gain is 
important as a measure of performance. 

Other refinements are switch S3 (type) 
which changes the polarity of both the supply 
and signal voltage for PNP and NPN tran- 
sistors, and meter M2, which sets the supply 
voltage to the desired level. 

Measurements at audio frequencies are 
made by comparing output with input. In 
this case, voltage measurement is more com- 
mon than that of current (Fig. 3C). Place 
the audio voltage from a 3000 -cycle oscillator 
between the base and emitter on R8. Meas- 
ure output voltage across the primary of T2 
in the collector circuit to determine voltage 
gain. 

To minimize loading on the transistor un- 
der test, take the voltage from the secondary 
of T2 and feed it through an emitter -follower 
(TR2) before reaching the power -consuming 
M2. Calibrate this meter in accordance with 
voltage appearing across the primary of T2 
rather than the actual voltage across it. 

Two ranges are used, switched by S2 (type 
of test), to give adequate readings with both 
high and low gain transistors. Since the AF 
input voltage is set at .1 volt by R17 and R18, 
the voltage gain is the reading on meter M2 
multiplied by 10. In actual practice, true 
voltage gain depends somewhat on frequency 
and loading. Check gain at other frequencies 
by plugging a .1 volt -source into jack J, which 
is insulated from the cabinet. 

Construction and Wiring Sequence. The 
unit is built in a vertical cabinet, as in Figs. 
2 and 4, with a small aluminum chassis held 
in place by the lower mounting screw of me- 
ter M1. Drill the panel and chassis as in Figs. 
5 & 6. Install rubber feet at the corners of 
the cabinet bottom. 

Now begin the wiring (Fig. 7) with the 
power supply, which should give about 0-30 
volts dc output, and about 15 volts at the 
junction of R21 and R22. Wire the oscillator 
and emitter -follower circuits next. The re- 
maining sequence is not important, though 
resistors Rl through R7 should be wired in 
toward the last because of the space they oc- 
cupy. Connect the batteries last to minimize 
the chance of shorting or drain. 

Calibration. Four scales are shown on me- 
ter M1 (Fig. 2) (0-30, 0-50, 0-100, and 0-150), 
which are calibrated lineally. The 0-100 
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MATERIALS LIST-TRANSISTOR CHECKER 

Desig. Description Desig. Description Desig. Description 

111 4K 1% resistor R17 82K I/2 -watt resistor T1 driver transformer (Triad 
R2 8K 1% (4K + 4K) resistor R18 10K potentiometer A -81X) 
R3 40K 1% resistor R19 100 ohms 1 -watt 1AW resistor T2 26 volt filament transformer 
R4 80K 1% (40K + 40K resistor R20 400 -ohm 4 -watt potentiometer (Merit P-2962) 
R5 135K 1% (120K t 15K) re-R21, R22 820 -ohm %p -watt resistor T3 modulation transformer 10K 

sistor R23 25K 1% resistor primary 1:1 turns ratio (Merit 
R6 270K 1% resistor R24 470 -ohm I/2 -watt resistor A-3007) 
R7 400K 1% resistor R25 1500 -ohm 1% resistor TR1 2N107 transistor 
R8 5K y2 -watt resistor Dl 1N536 Silicon rectiher TR2 2N308 transistor 
R9 100 -ohm 1% resistor D2, D3 IN34, INS closed circuit Jack 

R10 5.55 -ohm 1% resistor 51 1 -pole, 9 -position rotary switch M1 4" 0-1 ma meter 
R11 1.72 -ohm 1% resistor (Mallory 32112J) M2 2" 0-1 ma meter 
R12 1K 1 -watt resistor S2, 53 6 -pole, 3 -position rctary switch NE NE -51 bulb and holder 
R13 25K potentiometer (Mallory 3263J) Cl .1 mfd. 200 -volt capacitor 
R14 2K I2 -watt resistor S4 DPDT spring -return lever switch C2 500 mmfd. capacitor 
R15 .27 meg. %2 -watt resistor (Switchcraft 3037) C3 .005 mfd. 200 -volt capacitor 
R16 .1 meg. I/2 -watt (Not required S5 1 -pole, 4 -position rctary switch C4, C5 100 mfd. 50 -volt capacitor 

if neon bulb socket includes (Mallory 3215J) C6, C8 10 mid. 25 -volt capacitor 
dropping resistor; use only if 56 
standard bayonet base socket is 

used.) 

DPST toggle switch C7 25 mfd. 25 -volt capacitor 

Misc. 4x7x12" Minibox (Bud CU -2111A), 3 transistor sockets (Elco 3309), 6 knobs, 3 binding posts, tie points, rubber feet, hardware 
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scale is used for reading the 0-1 ma and 0-10 
ma ranges. Shunts for this meter (R9, R10, 
and R11) and the multipliers for meter M2 
(R23 and R24) are based on 0-1 ma move- 
ments with internal resistances of 50 ohms. 

After wiring is completed, R18 must be set 
and the scales on meter M2 calibrated. Both 
operations require use of an ac -dc vacuum - 
tube voltmeter. 

To set R18, connect the VTVM across R8, 
turn the unit on, and adjust R18 until the 
meter reads .1 volt ac. A test transistor need 
not be in the test socket at this time, but 
switch S2 must be on one of the ac positions. 

To calibrate the do scales on meter M2, 
connect the VTVM between the bottom side 
and arm of R20, set S2 on "DC," and mark 
the points on the M2 scale where the VTVM 
reads 1.5, 3, 6, 9, 15, and 221/2 volts dc. 

Calibrating the ac scales is somewhat more 
difficult, and requires either an audio oscil- 
lator or high gain test transistor, such as a 
2N138 or 2N265. 

If an audio oscillator- is available, set it for 
3000 cycles and connect ít and the VTVM 
across the primary of T2. Turn the transistor 
tester "off," but set S2 (type of test) on "LO 
AC." Gradually increase the output of the 
audio oscillator, marking reference points for 
various voltages (as read on the VTVM) on 
the meter M2 scale. When full-scale deflec- 
tion is reached, switch S2 to "HI AC," and 
make a second set of marks for the second 
scale. 

If an oscillator is not available, turn the 
unit on with a high gain transistor in the test 
socket. Connect the VTVM across T2 pri- 
mary, and set S2 on "LO AC." Gradually 
increase the supply voltage by turning R20 
clockwise and mark reference points on the 
meter scale, based on the VTVM readings. 
When full scale is reached, switch S2 to "HI 
AC" and repeat. Due to the loading effect 
of D2 and D3, these scales will not be linear. 
Also, there may be a small standing current 
that requires the calibration of start part way 
up the meter scale. 

The small transistor socket, upper right on 
the panel, accommodates over 90% of stand- 
ard transistors for testing. For other types 
use the three binding posts located on the left 
side of the panel, marked E (emitter), B 
(base) and C (collector). 

Testing Procedures. When using the unit, 
turn the "Leakage Compensation" control 
and "Voltage" control fully counter -clockwise 
before starting any test. 

Leakage. 
1. Set type dial to "PNP" or "NPN" as ap- 

propriate. 
2. Set type of test dial to "DC." 
3. Set base input dial -o "leak." 
4. Set collector ma dial to "beta." 
5. Turn voltage knob to desired value as 

read on small meter (M2). 
6. Move test switch to "check" and read 

leakage on large meter (M1). (Read on 
0-150 scale, where 150 equals 1.5 ma. If 
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meter goes off scale, switch collector ma 
dial to higher range). 

Beta Check without Leakage Compensa- 
tion. 
1. Follow steps 1, 2, 4, and 5 above. 
2. Set base input dial to estimated beta 

range. 

3. Move test switch to "check" and read 
beta on appropriate scale of large meter. 

Beta Check with Leakage Compensation. 
1. Follow steps 1-6 for leakage test. 
2. Hold test switch on "test," and adjust 

"leakage compensation" to zero meter Ml. 
3. Set base input dial to est. beta range. 
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4. Move test switch to "test" and read net 
beta on appropriate scale of meter Ml. 
DC Current Gain Check at Various Input 

Signals. 
1. Set type dial to "PNP" or "NPN" as ap- 

propriate, set type of test to "DC," and 
"voltage" as desired. 

2. Set base input dial for input current. 
3. Set collector ma dial to estimated out 

range. (If unknown, set for 30 ma range 
and switch downward.) 

4. Move test switch to "check" and read out- 
put current on Ml. To get current gain, 
divide input current (on base input switch 
setting) into meter reading. (This type 
of test can also be made with leakage com- 
pensated, as outlined above.) 

TEST - (LEAKAGE COMPENSATED) 

i 

LO 
DC O52F AC 

AF Gain Check. 
1. Set type dial to "PNP" or "NPN" as ap- 

propriate, and set voltage to desired sup- 
ply voltage, shown on M2. 

2. Set base input dial to "AC," and type of 
test to "HI AC." 

3. Move test switch to "check" and read out- 
put voltage on "HI AC" scale of M2. If 
reading is low, move type of test to "LO 
AC" for better reading. (Since input sig- 
nal is .1 volt, AF voltage gain will be the 
meter reading multiplied by 10.) 

Caution. Whenever turning the unit off, 
do not leave the type of test switch on either 
ac position, since the internal oscillator is 

drawing current from the mercury battery 
in this position. 

Clothespin Switch 
A plastic, spring -loaded clothespin makes a 

nifty emergency switch for low voltage cir- 
cuits. It offers something more sophisticated 
than a pair of wires which you touch together 
when you don't have a switch. And it has 
some merit and application even when the 
situation isn't an emergency. Furthermore, 
you are offered a choice of several modes of 
operation. 

The clothespin switch ís a momentary con- 
tact, normally open switch. You depress the 
contact or handle end to close the circuit. The 
pin I used had the necessary holes in the 
handles. Simply fasten the stripped wire ends 

under nuts serving as terminals with small 
machine -screw heads serving as switch con- 
tacts. Fasten electrical tape over the nuts for 
insulation, and heed this safe rule: Don't use 
this switch in circuits with more than 20 
volts or 1 ampere. 

To make a normally closed momentary 
contact switch, attach the machine screws' 
and nuts at the other end of the pin. 

To convert the normally closed momentary 
contact switch to a regular on -off switch, 
simply stick a piece of bakelite or thick card- 
boarc between the contacts to effect turn-off. 
-F. H. FRANTZ. 
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This tuned -radio -frequency receiv- 
er gives AM stations many of the 

high fidelity qualities of FM 

By THOMAS A. BLANCHARD 

WHEN the saga of radio is finally, fully 
documented by historians, too much em- 
phasis cannot be placed on the Tuned 

Radio Frequency circuit. From its very begin- 
nings in the "catwhisker" crystal detector, fol- 
lowed by Lee De Forest's vacuum tube detector, 
radio was guided through its golden days by 
the T.R.F. circuit. (And they were golden 
days, in spite of Lee De Forest's half -joking 
reference to the industry which he made pos- 
sible through his invention of the triode as "De 
Forest's prime evil.") 

The first T.R.F. receivers appeared with as 
many as four tuning dials on the console panel. 
Tuning in a station was something like open- 
ing a safe; each stage had to be tuned indi- 
vidually. After a few years, someone struck 

Top -front view of T.R.F. tuner. Knob on left is bias 
control. Use of a cord drive mechanism with knob on 

right is optional (see text). 

upon the idea of connecting the various tuning 
capacitors to a common dial and individual tun- 
ing capacitors were spaced across the full width 
of the chassis and connected together with belts 
and pulleys. No one had thought of the ganged 
tuning capacitor as we know it today. 

Before long, however, the development of the 
superheterodyne receiver began to steal some 
of the T.R.F.'s thunder. The superhet was both 
highly sensitive and selective; the T.R.F. was 
not. Moreover, the superhet could operate on an 
indoor loop antenna while the T.R.F. required 
a rooftop hookup. By the early 30's, practically 
all radio manufacturers had abandoned T.R.F. 
circuits in favor of the superheterodyne. And 
until the comparatively recent coming of Hi -Fi, 
few persons stopped to notice that modern sets 
do not have that sharp, clear quality that T.R.F. 
sets, back in the "good old days," had. 

Since the T.R.F. amplifies the incoming signal 
through a series of R.F. stages without intro- 
ducing "foreign signals" to obtain reception, the 
quality of its reception is naturally superior to 
that of the superhet where the incoming radio 
signal is mixed with a signal of another fre- 
quency generated by the set's local oscillator, 
then amplified through a series of I.F. stages. 
The background "purr and swish" present in 
the reception of a superhet cannot be fully 
realized until a comparison is made with a T.R.F. 
set tuned to the same station. With a T.R.F. 
set, you can actually hear every little nuance 
in a record as clearly as if you were listening 
to your own record player. With a superhet, 
this is not possible. Thus, many Hi -Fi fans are 
turning to binaural tapes, recordings and radio 
reception. With a binaural system, records are 
provided with two sound tracks with separate 
amplifiers and speakers for each track. Binaural 
radio reception is obtained by receiving a simul- 
cast station's FM signal with an FM tuner and 
its AM signal with a T.R.F. tuner, a T.R.F. tuner 
like that in Fig. 1. With speakers in opposite 
corners of the room,. you are surrounded by 
sound, stereophonic -like sound. 

Since T.R.F. sets breathed their last commer- 
cially popular breath, many great improvements 
have been made in radio components, partic- 
ularly in tubes and in coil efficiency. The cir- 
cuit employed in the tuner described here is 
basically the same as the circuits of 30 years 
ago, but in place of the old, pear-shaped 01-A, 
26 and 27 triodes, there are modern, miniature 
multi -element tubes. Similarly, the old, large, 
low -efficiency, air -wound coils have been super- 
seded by precision -wound, high -Q ferrite -tuned 
units of extremely small dimensions. (Then too, 
we cannot overlook the development of the dry 
electrolytic capacitor. Today, many a 100 mid. 
unit is smaller than the early 1/4 rnfd. paper 
capacitors.) 
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cans are drilled 
first, then the 1 -in. 
chassis holes which 
provide access to 
the R.F. coil lugs. 

Drill a 3/8 -in. 
hole in the front 
panel of the chas- 
sis for mounting 

6+90 the 50K potenti- 
ometer bias con- 
trol. An additional 
3/8 -in. hole will be 
required for the 
panel shaft bear- 
ing -dial cord drive 
if this type of tun- 
ing mechanism is 
used. (Ordinarily, 
3 -gang tuners are 
furnished with a 
1/4 -in. shaft to 

1-50 S0= 
IECTROILYICT 

150 DC wV 

TUBE 
HEAT ER"X' 

Construct your T.R.F. tuner on a stock -size, 
2 x 5 x 7 in. blank chassis. Figure 2A shows 
the general arrangement of parts and their posi- 
tioning. All components should be assembled 
first from the Materials List and their individual 
mounting dimensions used as a final guide to 
the correct location for drilling and punching 
chassis holes. 

Tube socket openings are made with a 3/4 -in. 
chassis punch. The mounting holes for the 7 -pin 
miniature wafer sockets are drilled to clear 3-48 
x 3/8 -in. rh machine screws. Sockets mount on 
1 -in. centers. The R.F. coils are mounted in 
aluminum shield cans to which are attached 6-32 

which a tuning 
knob or dial may 
be attached direct- 
ly. A Croname 
slide -rule dial also 
engages a tuner 
with a 1/4 -in. 
shaft.) 

The rear panel 
of the chassis has 
a %-in. hole for 
mounting the 
phono jack flanked 
by two mounting 
holes on 11/28 -in. 
centers to clear 
3-48 x 3/8 in. rh 
machine screws. 
Drill two 3/8 -in. 
holes 1/2 in. apart 
for the interlock 
receptacle and 
elongate with a 
flat file after snip- 

ping out the metal separating the two holes. 
Drill one 3/8 -in. hole on the top of the chassis for 
the antenna binding post and two for the power 
transformer leads and insert rubber grommets 
in the power transformer holes. Finally drill 
!-in. holes under each section of the tuning 
capacitor for the leads which terminate on their 
stator lugs. The rotors of the tuner are auto- 
matically grounded when the 3 -gang unit is 

bolted to the chassis. 
Because tuners vary in design, mounting hole 

locations and screw sizes vary. Locate these chas- 
sis holes after obtaining the tuner. Note, too, that 
the capacitor in our model is mounted vertically. 
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Your capacitor may be designed for horizontal op- 
eration. There is ample room on the chassis for 
either mounting. 

Before the stationary components are mounted 
to the chassis, install the coils in the aluminum 
shield cans. All coils are J. W. Miller, high -Q, un- 
shielded. Each is provided with a 1/4 -in. threaded 
bushing for universal mounting. When ordering 
coils, obtain the Miller S-32 shield cans also. A 
Vein. hole is drilled in the top center of each can 
and the coils are mounted in them. (If you have 
three discarded I.F. transformer cans 11/8 x 21/8 in., 
you can mount the coils in them.) Place a fiber or 
bakelite washer on each side of the chassis when 
mounting the antenna binding post, and make 
certain that the mounting screw is in the center 
of the %-in. clearance hole. If this binding post is 
accidentally grounded to chassis the tuner will 
not work. Wire the tuner as in Figs. 3 and 4. 

The unit employs its own isolated power sup- 
ply; to use, connect to power source and plug its 
phono output into the "phono" jacks of any radio 
or TV set or amplifier. A single conductor 
shielded cable connects the tuner output to the 

MATERIALS LIST-T.R.F. TUNER 
No. Description 
1 2 x 5 x 7" standard chassis base (Bud #CB -629, zinc plated #22 ga. steel) 
3 7 -pin miniature wafer sockets (1 -in. mounting holes) TV power cord and connector 
1 phono jack 
2 phono plugs and length of single conductor cable with shield braid 1 antenna binding post 
3 J. W. Miller «S-32 shield cans (114 sq. x 21/e" high) 8 3.48 x 38" rh machine screws and nuts 8 6-32 x Ye' rh machine screws and nuts 
2 3b" rubber grommets 
2 #6 soldering lugs 
1 2 -lug terminal strip 
2 3k" fiber or Bakelite washers 
1 100 ma. selenium half -wave rectifier 

Capacitors 
1 3 -gang tuner with trimmers (365 mmf. per section) 2 25 ml., 50 e. electrolytic (CornellDubilier "Bearer") 1 50.50 mf., 150 r. electrolytic (CornellDubilier type BOO) 1 .01 ml molded (Cornell-Dubilier #451 Cub) 
1 .02 mt. molded (CornellDubilier it 452 Cub) 
1 150 mm/. ceramic (Cornell-Dubilier .00015) 

Resistors 
2 330 ohm, 1 w. (IRC) 
1 100000 ohm (100K), %2 W. (IRC) 
1 47 shim. 1 w. (IRC) 
1 1K (1,000 ohms), 1 w. (IRC) 
1 50K potentiometer (50.000 ohms; IRC control 1113.123) 

CoilsTransformers 
1 Rancor power transformer (PA -8421) Primary: 117 e., 60 CPS., secondary: 125 e., 50 ma. and 6.3 r., 2 amps 
1 High -"0" broadcast coil (J. W. Miller #4-5495-A) 2 High-" 0" broadcast R. F. coil (J. W. Miller #4.5495-RF) 

amplifier. The inner lead of this cable is soldered 
at each end to a "phono" plug, the outer metallic 
braid is soldered at each end to the plug shell. 
Use care when making this connection to see that 
no stray strand contacts the inner conductor. 

With wiring completed, tubes in sockets, out- 
put connected to amplifier, and power on, the set 
is ready for alignment. (For an antenna, a length 
of wire 4 or 5 ft. long is usually ample.) With the 
bias control turned to maximum resistance, ro- 
tate the tuning capacitor until a local station is 
heard. Starting with the screw adjustment on the antenna coil, turn in or out for the strongest 
signal. Next, adjust the screw on the 1st R.F. 
coil for further improvement in the signal. Turn 
down the volume control on the amplifier as the 
signal, through coil adjustment on the T.R.F. 
tuner, becomes louder. Finally, adjust the ferrite 
slug screw on the 2nd R.F. coil, and, with a plas- 
tic handled screwdriver, make further sensitivity 
adjustments on the trimmers, starting with C-1. 

Unlike its ancestors, this T.R.F. tuner will have 
almost the sensitivity and selectivity of a super- 
heterodyne. Moreover, it is unlikely that you 
will ever require more than 12 ft. of indoor an- 
tenna-even in a remote location. The variable 
bias control should not be confused with a vol- 
ume control. Its function is to allow as much sig- nal to reach the tuner as it can handle without 
overloading the input. On distant stations, the 
resistance in the cathode circuit will be at mini- 
mum (330 ohms). On more powerful and on 
local stations, rotating the 50K potentiometer 
will increase the cathode resistance to the point 
where the signal is free from distortion. Once 
you become familiar with this control's function, you can replace the round knob with a pointer and set the bias control at predetermined points. 
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THE IONOSPHERE AT A GLANCE-NEITHER ABSORPTION NOR REFLECTION IS, NECESSARILY 'COMPLETE. 

Se atte q6e~d,ed By C. M. STANBURY II 

How to select the markers you need to make your SW listening more interesting - and more comfortable 

WHETHER your SW interest is accu- 
rate time signals, standard frequen- 
cies to check calibration equipment, 

international news, or any other listening that 
falls into the non -DX category, you want to 
turn on your set, tune the appropriate fre- 
quency, and just listen-as you would with 
an AM radio or TV set. Unfortunately, this 
is not always possible. Short wave provides 
distant reception, all right, but it tends to be 
unstable. A station which is loud and clear 
one night may be almost inaudible the next. 
On a given evening, Latin American stations 
may be found throughout the 25 -meter broad- 
cast band, with Europe top dog a week later. 

Happily, SW stations have come up with an 
effective method for coping with this situa- 
tion: most use more than one band. If the 
upper frequency has "skipped," then the 
lower channel will probably be strong; if the 
basement spot is absorbed, then the high one 
should get through. After a little experience 
(and with our listing in Table A) you'll know 
exactly where to tune for what. With "Short 
Wave Guideposts," plus a few moments of 

checking, listeners will know what to expect 
for at least the next 24 hours. 

Short Wave Theory. Reception is depend- 
ent upon reflection around the curvature of 
the earth by the ionosphere-a region of 
ionized gases extending ín four belts (two at 
night) from 50 to 200 miles up (Fig. 1). Iono- 
spheric density varies from day to day, caus- 
ing the erratic reception we have described. 
Oversimplifying, the upper layers reflect 
higher SW frequencies-while lower layers 
absorb basement channels. For reception, 
frequency must be low enough for reflection 
but sufficiently high to escape absorption. The 
result is a narrow band of optimum frequen- 
cies, always higher during the day than at 
night, and seldom the same from one week 
to the next. 

Describing the above as an oversimplifica- 
tion is a gross understatement, To name only 
a few complications: one of the lower layers 
is capable of reflection even under normal 
conditions; the two upper layers combine at 
night; during ionospheric disturbances (mag- 
netic storms) the ionosphere's reflecting ca- 
pacities are impaired, while absorption is 
increased (such a paralysis is usually limited 
to upper and middle latitudes) ... and so on, 
until the SWL is lost in a maze of theory. 
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Peking, China 
Dee. 16 195 8 

Dear Mr. Stanbury, 
We are glad to confirm your reception report on our 

programme transmitted on 19 rl . b . kyle dated Nov. 7 
195 8 We thank you for writing and hope you will continue 
to do so. 

Sincerely yours, 
Radio Peking 

QSL card and folder from Radio Peking. Not the most accurate SW broadcaster informotionwise, Radio Peking does serve as a technical guide post for other Asiatic stations. 

An Empirical Approach is needed: which brings us to that term, "skip." Originally it meant a signal had passed through the iono- sphere without being reflected-the signal had "skipped." While this usage is still valid, "skip" now also refers to reception conditions from a specific area, such as good Asiatic skip, or no African skip. And skip provides the solution to our problem. 
When a transmitter which is usually weak or covered by interference puts in a strong signal, there is good skip from this area and other stations from it will be coming through on nearby frequencies. For example, if in the afternoon Radio Brazzaville on 11725 ke is easily readable, it means that absorption is down and listeners can look for other Afri- cans here on the 25 -meter bands. In other 

words, Radio Brazzaville serves as a short wave guidepost. 
Such guideposts should indicate the absorp- tion level (how low you may comfortably lis- ten) and the maximum usable frequency. As an absolute minimum you will need at least two sets of markers, one for the tropics and another for upper and middle latitude sta- tions. The system can be as complicated as you desire, but Table A will adequately serve the needs of most. Included are indicators for reflection on each of the high bands during daylight hours and on the low bands at night (with a dropping sunspot count even these will skip, especially after midnight), and six stations to measure absorption. For the casual listener who concentrates primarily on upper frequency bands, reflection is the key 

TABLE A-SHORT WAVE GUIDEPOSTS 
BAND KC/S STATION COUNTRY TIMES INDICATES 13M 21675 BBC England Daylight Bond open, U/M 21535 ELWA Liberia Daylight Bond open, tropics 16M 17890 HCJB Ecuador Daylight Band open, tropics 17885 Radio Japan Japan 1930-2030 EST Band open, Asia 17705 Voice of America Morocco Daylight Bond open, U/M 19M 15375 BBC England Night Band open, U/M 15185 Voice of America Philippines 1800-2100 EST Band open, Asia 15115 HCJB Ecuador Night Band open, tropics 25M 12010 Radio Peking China Early evening Polar absorption 11930 BBC England After Midnight Band open, U/M 11915 HCJB Ecuador After Midnight Band open, tropics 11725 Radio Brazzaville French Congo Afternoon Tropic absorption 31M 9745 HCJB Ecuador After midnight Band open, tropics 9673 Circuito CMQ Cuba Daylight Tropic absorption 9009 Kol Israel Israel Daylight U/M absorption 49M 6150 Voice of America/BBC England Afternoon U/M absorption . 6050 HCJB Ecuador After midnight Band open, tropics 6025 Radio Nederland Netherlands 2030-2250 EST U/M absorption Note: U/M refers to upper/middle latitudes; band open refers to reflection. 
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issue; but if you are interested in expanding 
your range, absorption becomes vital. 

Using The Table. Suppose you note Tel 
Aviv on 9009 kc putting in a strong signal: 
you will have no trouble picking up numer- 
ous European and North African stations on 
31 meters (9500 through 9775). You should 
also check the Voice of America relay in Eng- 
land on 6150. If this one comes through at all, 
there will be good European reception on 49 
meters (5950-6200) and even lower, with 
Asia showing up after midnight. 

This brings us to a gray short wave area, 
channels below 49 meters. Because of static 
(a spring and summer problem), and only 
erratic distance reception, most non-DXing 
SWLs simply never bother tuning down here. 
However, under the conditions described 
above, listening could be as comfortable as on 
the more conventional bands. We leave it to 
each individual reader to compile his own set 
of "basement" guideposts. With reflection 
possible at several different levels, and the 
resulting intricate patterns of skip and ab- 
sorption, such a listing is beyond the scope 
of this article. 

Rare Skip. On April 7, 1961, an east coast 
listener noted Springbok Radio in South Africa 
with loud readable signals on 2350 kc at 8 

p.m. EST. He promptly tuned down to 1286 

(on the broadcast band) and within minutes 
picked up a 10 -kw Johannesburg transmitter 
carrying the same all-night program. 

This admittedly is an extreme example, 
actually falling into the category of DX. It 
does illustrate an important point, however, 
even for the casual SWL: short wave is never 
a pat proposition. On a one-shot basis, the 
most unusual and interesting transmissions 
can be heard with only a little effort, provid- 
ing the listener is alert 

Look at it another way. Assume you have 
a special interest, let's say news and commen- 
tary from Asia. In the eastern U.S., only 
English language broadcasts from Japan and 
Red China are consistently received with 
good signals. But suppose in the early eve- 
ning Peking has an exceptionally strong sig- 
nal on 12010 kc. You should then look for 
Delhi (11900) with English for Burma at 7:30 
p.m. EST, and HSQ Thailand (11910) at 12:20 
a.m., beamed to our west coast. These broad- 
casts, especially from Delhi, might not be 
heard at your location more than once or 
twice a year, but that is certainly better than 
not at all. With the aid of a good reference 
list such as WHITE'S RADIO Loc (p. 151), pos- 
sibilit:es are endless. To make full use of 
short wave guideposts, consistent listening 
and patience are required. 

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- 

c 
0.o 

o 

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 CO2 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. 

Read Battery Drain Quickly 
To measure the battery drain in radios and 

experimental electrical circuits, use this spe- 
cial test lead. Cement a thin brass or alumi- 
num strip to each side of a piece of plastic. 

Then solder leads to each metal strip and 
connect them to your VOM. Insert the lead 
between the batteries and terminals to make 
quick current -draw readings.-G. A. WESEN- 
FELD. 
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Hand approaching metal plato causes the lamp plugged 
into control receptacle to light up. Bells, motors, etc. may 

be plugged Into the 110-120 y outlet. 

Experimenting With a 

Capacity Control 
No phototubes or light beams are re- 
quired with this simple electronic unit 
which turns lights on or off with a mere 

wave of the hand 

By THOMAS A. BLANCHARD 

THIS capacity control is simply another ap- 
plication of the versatile oscillator. In re- 
spect to the jobs it can do, it is similar to 

the photo -electric control. No light beams or 
phototubes are required to trigger it, however, 
only the presence of a human being near it. 

e 

i__------'¡ 

Capacity control is housed in a stock radio 
chassis cabinet. Outlet is at left, insulated 
control terminal is at right of dial on front 

panel of control unit. 

The circuit can be wired for sensitive 
or for ultra -stable operation. For sensitive 
operation, for example, a metal plate could 
be attached inside a store window. A 
shopper standing outside, then, placing his 
hand near or on the window glass would 
cause a display in the window to light 
up. When he moved away from the "sen- 
sitive" area, the lights would go out. (By 
substituting a length of insulated wire for 
the metal plate, a larger area of the win- 
dow could be made sensitive to the ap- 
proach of a shopper. There would never 
be actual contact between the window- 
shopper and the control because of the 
plate -glass barrier.) 

It works like this: A small R.F. choke 
and tuning capacitor is inserted in series 
with the circuit's oscillator coil's cathode 
lead (see Fig. 3). Varying the capacity 
across the R.F. choke provides the sensi- 
tivity control so that the point at which 
the plate current relay picks up can be 
accurately determined. 

Omitting the choke and tuning capaci- 
tor, gives a much more stable effect. The 
control then requires actual physical con- 
tact for triggering. Thus, if the control 
wire is attached to a metal door knob, for 
instance, you have to touch the knob be- 
fore the circuit will operate. The control 
lead can be attached to any ungrounded 
metal object. When touched at any point 
it will cause the control relay to close. 
There is no danger of shock. 

Suppose you have water seepage in the 
basement of your home. Mount the con- 

trol lead 114 in. off the basement floor and if the 
water rises 1/4 in. it contacts the control lead, 
causing an alarm to ring. Applications of a 
capacity control are almost limitless-not to men- 
tion its amusement (and educational) value. For 
example, you can cut a piece of aluminum foil 
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MATERIALS LIST-CAPACITY 
1 metal radio chassis cabinet, 4 x 5 o 6" 
1 octal wafer socket 
13/4" lead-in or feed-thru insulated bushing 
1 amphenol female receptacle 61-F1 
1 10.000 -ohm plate current relay; Sigma 4F or P&B LS -5 
1 Hartley oscillator coil, 6/12SA7 type (Stanwyck 225 or 212; 

Miller 5481-C) 
1 R.F. choke approx. 100 tile (see text) 
1 midget sariable capacitor. 60 to 1000 (max.) mmf. 
1 20 mfd., 150 w.v. electrolytic capacitor, tubular pigtail type 
1 .005 or .01 mfd. paper capacitor. 150 w.e. or high' 
1 500 or 170 mmf. mica or ceramic fixed capacitor 
1 3.3 megohm. I2 -watt resistor 
14" rubber or plastic grommet 
6' line cord and plug 
1 117L7/M7GT vacuum tube 
miscellaneous hookup wire, 38 x 214" metal spacers, bar knob and 

dial plate 

CONTROL 

about 1 ft. square, attach the control lead to 
one corner and conceal it under a carpet. Your 
"victim" will jump when he walks over the "hot 
spot" and rings a bell or causes a table lamp 
to light up. 

The unit (Fig. 2) is constructed in a stand- 
ard 4 x 5 x 6 -in. radio chassis cabinet (4 in. deep). 
Lay out the panel as shown in Fig. 4 and mount 
the components (see Fig. 5). Mount the wafer - 
type octal socket on 1/4 x 98 in. long metal 
spacers secured to the control panel with 6-32 
machine screws. 

The oscillator circuit is a Hartley electron - 
coupled type using a 117L7/M7 combined pen- 
tode and half -wave rectifier. The heater of this 
tube operates directly off the power line. No 
step-down transformer is needed. 

The oscillator coil is an ordinary 455 kc. radio 
type of the simple Hartley 3 -terminal design 
(sometimes called a 6SA7 or 12SA7 coil). This 
coil, depending upon make, may be mounted 
with a screw and nut, or snapped into a suitable 
hole drilled in the control panel. 

The outside end of the oscillator coil (the 
ground side) goes to pin #7 of the octal wafer 
tube socket, line cord, etc. The tap or center 
coil lug attaches to the cathode (pin #8) 
through the R.F. choke and midget tuning ca- 
pacitor for sensitive operation. For stable oper- 
ation, run the tap directly to pin #8. The 

FOR 
AUDIO 

ALARM 
OBJECT 
MOVING 

AWAY 

B 

A.C. 
RECEP- 
TACLE 

remaining oscillator coil lug con- 
nects the grid of the 117L7/M7 
through the 500 mmf fixed capacitor. 

The plate circuit relay I used was 
a Sigma Type 4F with a 10,000 -ohm 
coil. The less expensive Potter and 
Brumfield Type LS -5 with 10,000 - 
ohm coil can be substituted for it 
and is readily available from most 
electronics parts suppliers. 

A small porcelain feed -through in- 
sulator brings the sensitive grid ac- 
tuating lead out through the panel. 
A capacitor is inserted between this 
insulated terminal and the #4 grid 
pin on the tube socket. This value 
was originally .01 mfd in the mini- 
ature size. Iº the midget size isn't 
available, use .005 mfd since it is 

also physically smaller than a standard size .01 

mfd unit and affords ample coupling capacity 
in this circuit. 

Bring the line cord through a 3/8 -in. plastic 
or rubber insulating grommet inserted in the 
hole located adjacent to the tube socket. Line - 
cord leads terminate on socket pins #2, 6 and 
7 as shown in Fig. 5. Connect one lead to socket 
pin #2 and one terminal of the female ac re- 
ceptacle mounted on the panel, another from 
the receptacle and through the relay contacts 
to pin #6 and #7, thus providing a 110-120-v 
control circuit which is switched on or off by 
the magnetic action of the relay coil. 

Note that the relay is provided with single 
pole, double throw contacts. When wired as 
shown in Figs. 3 and 5, no current reaches the 
receptacle so long as there is no contact with 
the porcelain feed -through terminal. Touching 
this screw, or approaching a metal plate attached 
to it, however, causes the relay to energize and 
completes the circuit to the a.c. outlet receptacle. 

Now, if the reverse action is desired -causing 
a light to go out when the control is approached, 
say-you need only move the receptacle lead 
from relay contact B to A. The moving contact 
connection of the relay (the armature connec- 
tion) is not disturbed. 

To test, connect a short piece of hook-up 
wire across the midget variable capacitor where 
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the R.F. choke will 
eventually be located. 
(In fact, even the capac- OCTAL WAFER- 
itor itself isn't needed at OCKET 

(90TS TOM vEw) this point.) With power 
applied, the relay should 
close when the insulat- 
ed terminal screw is 
touched. The control can 
be used for non -sensi- 
tive applications in this 
form. 

For sensitive control, 
the variable capacitor 
can be any midget type 
between 60 and 100 mutt. 
A less expensive com- 
pression -type trimmer 
can be substituted here 
if more readily avail- 
able. The R.F. choke 
may require some ex- 
perimental work in or- 
der to obtain maximum © PICTORIAL 
sensitivity from the cir- 
cuit. For the choke, we used a TV "peaking 
coil" of approximately 100 microhenries. Both 
peaking coils and R.F. chokes of the miniature 
type are wound on Bakelite pigtail forms that 
resemble 1 -watt resistors. When connected across 
the stator and rotor lugs of the tuning capacitor 
with plates wide open, the control relay should 
pull in. Now, slowly closing the plates, you 
should reach a point where the relay drops out. 

When this action is obtained, the choke will 
be of suitable inductance. However, if the relay 
remains energized with the plates of the tuner 
fully meshed, the inductance is excessive, and 
turns will have to be taken off. 

You may find it more convenient to make 
your own choke. All you will need is fine en- 
ameled magnet wire (size #34 to #40). Measure 
off about 12 ft. and scramble -wind the wire on a 
1 -watt insulated resistor having a high resistance 
(22 megohms or more.) Carefully scrape off 
insulation from the leads and solder one to 
each pigtail. 

Add or subtract turns until the relay will 
release when the variable capacitor plates are 
about at the half-closed position. Install in the 
chassis cabinet with a suitable dial plate and 
bar knob to adjust the tuning capacitor and 
attach a short lead and metal plate to the con- 
trol's insulated terminal. Plug a light bulb into 
the receptacle and rotate the capacitor knob until 
the light comes on. 

Now back off the sensitivity control until the 
light just goes out. Leave the control alone now, 
and bring your hand toward the metal plate. 
At a point ranging from 6 inches to one foot, 
body capacity will cause the control to turn on 
the light. Withdrawing your hand will turn off 
the light. 

If the length of the lead and/or size of the 
metal plate is changed, the control must be 
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readjusted. Note, too, that if too much fixed 
capacity is attached to the control, the relay 
will remain locked -in. If this happens, use a 
smaller metal object, or shorter connecting line 
from control to plate. 

Since the capacity control employs the popular 
ac -dc hook-up, you will find that it operates 
best when its ground circuit plugs into the 
ground side of the power line. (Reverse the 
line plug to determine the best operating posi- 
tion.) 

Attach a metal drawer pull to the chassis 
cabinet for carrying convenience. To provide 
ventilation for the tube, punch two rows of 
holes in the back panel of chassis cabinet or 
use perforated Reynolds do-it-yourself aluminum 
for the box cover. (You can cut this material 
with a kitchen shears.) 
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Transfer letters are applied by laying the sheet on the ponel and rubbing the bock of the desired letter. 

Simplified Panel Lettering 
In most cases, transfer letters offer the greatest advantages 

By W. F. GEPHART 

PROVIDING panel lettering for custom- 
made equipment can be a problem for 
the experimenter. The usual devices are 

typewritten strips, custom-made etched plas- 
tic plates, or decals. Typewritten strips usu- 
ally look amateurish, and etched plastic 
plates are expensive, so decals are most com- 
monly used. 

There are disadvantages in the use of de- 
cals, however. Complete words are available 
only in limited colors, and in one type face 
and size. Making up words that are not in- 
cluded in the package is quite a job, due to 
the skill required in handling the small in- 
dividual letters. 

Using Transfer Letters, available in art 
supply houses, overcomes these difficulties. 
These letters and numbers, on a large sheet, 
can be transferred individually to another 
surface by rubbing the area over and around 
the letter (Fig. 1). The pressure of the rub- 
bing and the heat generated by the friction 
combine to transfer the letter to the panel. 

The Letter -On Co. has complete alphabet 
and number sets in nine varied styles of type, 
11 sizes, and five colors. A set includes cap- 
ital and lower case letters, numerals, and 
punctuation marks, all on a large translucent 
sheet. The sheet is laid on the panel and the 
letter positioned, and then the letter is trans- 
ferred to the panel by rubbing it with a bur- 
nishing tool. (The rounded end of a fountain 
pen works very well.) 

After the panel is completely lettered, the 
excess wax adhesive is cleaned off with a 
cloth dampened with benzol or rubber ce- 
ment thinner. It is best to spray the panel 
with a couple of light coats of varnish to pro- 
tect the letters against scratches. Do not use 
plastic spray with an acetate base, as this will 
damage the letters. Ordinary spray varnish, 
or the spray varnish used in retouching oil 
paintings, such as "Spray-Var," will give ex- 
cellent results. 

Decals Are Easier to Use and may be ap- 
plied more quickly; if complete words are 
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available (and one size and color is sufficient), you will 
probably prefer to use them. But if words must be made 
up from individual letters, or you want a variety of type 
sizes and/or colors, transfer letters are better. One trans- 
fer lettering set is available in a size and style that 
matches the decal letters usually sold in radio parts 
houses. This is "12 -point Airport," available in "Pres- 
type," which can be secured from local dealers or from 
the Letter -On Co., 9605 Bulls Run Parkway, Bethesda, 
Md. This matches the type used in the "Tekni-Cals" 
decals. When these are employed, decals can be used for 
complete words and transfer type to make up words. 

For the panel shown in Fig. 2, most of the words were 
not available in decals. Also, the use of capital letters 
for the names of the controls and lower case for the func- 
tions minimized 'confusion. 

Transfer letters work best on smooth surfaces, such as 
natural or gray hammertone panels, but they will stick 
to most surfaces. They are excellent for re -lettering 
meter faces. For best adhesion, the surface should be 
slightly warm, and it helps to put a 25 -watt bulb under 
the panel during lettering. 

Employing transfer letters makes 
possible the use of unusual words, 
with both capital and lower case 

letters. 

TV Circuit Puzzle By JOHN A. COMSTOCK 

Here's a unique electronics puzzle. The object is to fill in the 
empty blocks with the names of the circuits found in a typical 
television set. By referring to the boxes already labeled and using 
your knowledge of black -and -white TV circuitry, see if you can 

supply all the right names. The solution is on page 138. 

TV CIRCUIT PUZZLE 
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Transistorized Hi -Fi Preamplifier 

t 

By HAROLD P. STRAND 

The transistorized preamp under test with a mike and 
power amplifier shows considerable gala over direct 
input from mike to power amplifier. Control side of 

chassis (inset) has three controls: treble and bass tone 
controls (left and richt) and volume control combined 

with 02 -Oft switch (center). 

MAGNETIC or variable re- 
luctance phonograph car- 
tridges usually require a 

boost of their output voltage -5 
to 30 millivolts-in order to ob- 
tain satisfactory operation from a 
standard power amplifier. (Crys- 
tal cartridges, on the other hand, 
usually deliver sufficient output 
voltage 600 to 4000 millivolts, de - 
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pending on make and 
type - for such opera- 
tion.) Because of the 
low output of magnetic 
cartridges, a device 
known as a preamplifier 
is usually employed with 
them to effect the de- 
sired boost. The pream- 
plifier is connected be- 
tween the cartridge and 
the power amplifier in a 
simple plug -ín circuit. 

For many years, vacu- 
um -tube preamplifiers 
have been used for this 
purpose, but transistor- 
ized preamps, such as 
the unit described in 
this article, have several 
advantages over vacu- 
um -tube preamps, in- 
cluding those of zero 
hum, without the micro - 
phonics usually associ- 
ated with vacuum tubes, 
a frequency response of 
from 20 to 20,000 cps, 40 
db gain (or better than 
52 db below 2 millivolts) 
for low impedance car- 
tridges, three phono in- 
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When soldering at terminals, apply sufficient heat 
for the solder to flow completely around leads. 
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puts and also a microphone input, bass and treble 
control, as well as a volume control with switch. 
Since a small self-contained battery is used with 
this unit, no outside power connections are re- 
quired and the unit can be placed up to 175 ft. 
away from its associated equipment if desired. 
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i 2 <I , 5 \ 6 
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B. .0033 
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PICTORIAL WIRING DIAGRAM -FIRST STEP 

o. 

200V 

5600 

TS -3 .02 200 v 

.25 MFD 
200 V 

B PICTORIAL WIRING DIAGRAM -SECOND STEP 

The transistorized preamplifier can be built 
from a kit supplied by Lafayette Radio or you can 
build it entirely from the group of standard parts 
given in the Materials List. The chassis, how- 
ever, is not a standard size, so it is bent up from 
sheet aluminum to the dimensions given in Fig. 

1. It can be bent 
up in a vise over 
a hardwood block, 
but a bending 
brake will make a 
better job of it. If 
you don't have a 
brake, perhaps 
your local sheet 
metal shop will do 
this for you on 
theirs. 

Lay out the 
rectangular socket 
holes on the metal 
and then drill a 
number of holes 
within the rectan- 
gular area. Break 
out the metal be- 
tween the drilled 
holes and dress to 
size and shape 
with a file. Fix the 
sockets in their 
openings on the 
chassis, position- 
ing them so that 
the terminal with 
the widest spacing 
(collector) will be 
located with re- 
spect to the other 
components as 
shown in Fig. 3. 
(A locking ring is 
forced down on 
the lower end of 
each socket, secur- 
ing them in place.) 
Nov install the 
jacks and controls, 
as well as the long 
terminal strips. Be 
sure to place as in- 
dicated, with the 
volume control 
and On -Off switch 
in the center. Se- 
cure the slide 
switches in their 
openings, attach 
the battery holder 
to the top of the 
chassis-using for 
this purpose one 
of the bolts se- 
curing a terminal 
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strip, one in a 
drilled hole 9A6 in. 
away-and press 
the rubber grom- 
met in its hole. 
Cut off the shafts 
on all three con- 

INPUT trols to about 1/2 

in. before install- HI J2 I 

SCHEMATIC 

WIRING 
DIAGRAM 

ing them unless 9 27K 220 K 

the extra length of J 
shaft is required 
for mounting in a 
cabinet. 

Although a rela- LO J3 

tively large num- 
ber of parts must 
go on the chassis, 
good layout and 
the number of 
terminals or tie 
points provided 
makes a neat job 
possible. 

The pictorial 10 MFD 

and schematic 
wiring diagrams 
shown in Figs. 3 and 4 show the wiring. Electro- 
lytic capacitors will be marked plus and minus 
at their ends and care should be taken to place 
them in the circuit correctly with respect to 
polarity. Carry leads to terminals and allow 
enough extra to bend them over at the terminals 
when you cut them off. Separate the transistor 
socket terminals slightly when making connec- 
tions (see Fig. 7A) to avoid any possibility of 
shorts. Where more than one lead goes to a 
terminal, make all of them up and then solder 
as a group. A Weller soldering gun will be 
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The designations TR1, TR2 and TR3 indicate the 
transistors; SWI is the low or high level switch; 
73 Is the low impedance input; 12, the high; JI. 
the output; and SW2 is the phone or mike switch. 

found useful, or a 60 watt iron can be used. At 
points where bare leads may cross, use small 
spaghetti tubing on them to avoid shorts-except 
of course where they go to the same terminal. 

Figure 5 shows the completely wired unit in an 
underside view where the neat and compact 
placement of parts and wiring is evident. Check 
all connections against the diagrams and then 
install the battery and 2N190 transistors. A bat- 
tery holder can be made as shown in Fig. 7B; a 
top view of the unit, ready to be used, is shown 
in Fig. 6, above. 
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MATERIALS LIST-TRANSISTORIZED Hl -FI PREAMPLIFIER 
No. Regd. Description 
3 transistor sockets MS -275 
3 G.E. 2N190 transistors 
1 9 volt Burgess 2U6 battery 
1 male and 1 female battery snap -on clip or snapon, two 

terminal insert 
1 D.P.D.T. slide switch (SW17) 
1 D.P.S.T. slide switch (SW16) 
3 RCA type phono jacks and plugs 
1 10-K ohm volume control with switch (It = 1000), minia- 

ture type VC -28 
2 50-K ohm controls (no switch). miniature type VC36 
3 miniature knobs for %g" shaft MS -165 
4 solder lug terminal strips each with 2 ground lugs, 5 insu- 

lated lugs 
(7 total) Cinch -Jones 55-A 

2 27-K ohm %2 watt resistors 
2 2200 ohm %2 watt resistors 
3 120-K ohm 1/2 watt resistors 
1 220-K ohm %2 watt resistor 
1 330 ohm %2 watt resistor 
1 3300 ohm I/2 watt resistor 

1 22-K ohm %2 watt resistor 
3 10-K ohm 2 watt resistors 
1 15-K ohm %2 watt resistor 
1 3900 ohm 2 watt resistor 
1 4700 ohm %2 watt resistor 
1 270-K ohm %2 watt resistor 

1 meg. I/2 watt resistor 
2 1000 ohm %2 watt resistors 560 ohm %2 watt resistor 
2 10 mfd. 6 volt Argonne capacitors (electrolytic) 
1 2 mfd. 25 volt Argonne capacitor (electrolytic) 
2 100 mfd. 6 volt Argonne capacitors (electrolytic) 
2 10 mfd. 15 volt Argonne capacitors (electrolytic) 
1 100 mfd. 15 volt Argonne capacitor (electrolytic) 
1 6 mfd. 15 volt Argonne capacitor (electrolytic) 
1 2 mfd. 6 volt Argonne Capacitor (electrolytic) 
2 .02 mfd. disc ceramic capacitors 
1 .25 mid. 200 volt capacitor (Aerovax Aerolite P82Z) 
1 .0033 mfd. disc ceramic capacitor 
1 .1 mfd. 200 volt capacitor 
1 .0068 mfd. disc ceramic capacitor 
1 .04 mfd. 200 volt capacitor (Aerovax micro -miniature P83Z) 
1 rubber grommet for 14" hole. 
1 pc half-l.ard alloy sheet aluminum about .040" x 7" x 412" (bend 

to make chassis) 
1 pc half -hard alloy sheet aluminum about .030-.035 x 3" x afq" 

(bend to make battery clip) 
18 round head 4-40 machine screws %q" long 
18 4-40 hex nuts 

plastic covered hook-up wire about 24 gage (stranded); small 
spaghetti tubing 

Kit #KT117 for building the Hi -Fi Preamplifier can be ob- 
tained from Lafayette Radio, 165-08 Liberty Ave., Jamaica 
33, N. Y., for $18.45. 

1 
1 

A good first test can be made with a micro- 
phone and amplifier, together with a speaker. 
The unit shows excellent gain over results ob- 
tained by plugging the mike directly into the am- 
plifier. For phonograph use, simply plug a mag- 
netic cartridge into the input jack instead of the 
mike. A selection of either high or low imped- 
ance jacks with a high -low switch allows the best 
matching conditions. Connections between the 
mike or phono cartridge as well as between the 
preamplifier and the power amplifier should be 
made with shielded cable to avoid picking up 
hum. The method of installing these phono plugs 
to cable is shown in Fig. 7C. 

Buttoning Up Earphones 
In order to protect the thin metal diaphragm 

inside an earphone which has a single large open- 
ing in the cap, cement a button over the opening 
with Duco cement. Sound waves readily pass 
through the small openings in the button but 

the diaphragm is protected from damage by 
sharp objects when phones are stored or trans- 
ported. The button also provides a better ear - 
seal between the cap opening and the eardrum. 
-A. TRAUFFER. 
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"Junior! Come down from there this very minute!" 
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Decade Resistance Box 
By HAROLD P. STRAND 

Decade resistance box in use in radio servicing job. Various values of resistance 
are being applied across terminals where a defective resistor was formerly 

soldered, and which is now unidentifiable due to extreme heating. 

Ten ohms to ten megohms instantly available 
for test or experimental work with this handy, 

portable unit 

PROVIDING 51 different standard 1 -watt re- 
sistors for instant circuit insertion by means 
of three 17 -point rotary switches and plug-in 

leads, this decade resistance box is ideal for 
substitution use in the case of defective or sus- 
pect resistors in existing circuits, or as a test 
selection of values for new circuits. Its applica- 
tion in radio and television service work is obvi- 
ous, and for experimental work-especially with 
transistor circuits where the amount of resistance 
used is often critical-its use is almost a necessity. 

The 51 resistors in the unit described in this 
article range from 10 to 470 ohms, 560 to 12,000 
ohms, and from 15,000 ohms to 10 megohms; all of 
10% tolerance. Resistors of other values can be 
used to make up a different set of ranges if 
desired, and 5% or 1% tolerance resistors can be 
used where greater accuracy is demanded (and 
cost is no concern), but the values indicated 
here will usually be found to encompass all those 
needed for ordinary servicing or experimenting. 

The red plug-in jack on the top panel of the 
Bakelite case housing the unit is common; the 
other three jacks (A, B, C in Fig. 2) tap off from 
the individual switches. With the leads plugged 
in the common and A, you can use all the re- 
sistors in the first group (10 to 470 ohms); chang- 
ing the second lead to the B jack, you get the 
second group, 560 to 12,000 ohms; to the C jack, 
15,000 ohms to 10 megohms. 

Dial plates numbered from 1 to 17 are provided 
at each switch and a chart cemented to the 
bottom of the case identifies each resistor value. 
(The bottom is the only location on the case 
where a space large enough for the chart is 

available. If desired, a 

second chart can be 
typed up and placed in 
a transparent plastic en- 
velope for more conve- 
nient use at the bench.) 

Resistor leads are 
formed around two nails 
driven in a piece of 
wood, thus assuring uni- 
form looped ends and 
length (see Fig. 3A). 
Place the nails (6d fin- 
ish) 1 in. apart on the 
board and then cut off 
their heads. Indicate 
center spacing of the re- 
sistor bodies with pencil 
marks on the hoard. Aft- 
er bending the leads, cut 
them off to leave short 
loops suitable for plac- 
ing in the switch termi- 

nals at one end, for fitting around the bare wire 
circular common terminal at the other. (Ohmite 
or Allen Bradley 1 -watt resistors should be used 
because of their comparatively short length. Some 
other makes are much longer and their use may 
result in a fitting problem within the case.) 

Pass the looped ends of the resistors through 
the switch terminal holes from the back side so 
that the loops at the other ends will be turned 
out. Press them down tightly with pliers and 

DECADE RESISTANCE BOX CHART 

(A) (B) (C) 

1 10 1 560 1 15K 
2 12 2 680 2 22K 
3 15 3 820 3 33K 
4 18 4 1000 4 47K 
5 22 5 1200 5 68K 
6 27 6 1500 6 1OOK 
7 33 7 1800 7 150K 
8 47 8 2200 8 220K, 
9 56 9 2700 9 330K 

10 68 10 3300 10 470K 
11 82 11 3900 11 680K 
12 100 12 4700 12 1.OM 
13 150 13 5600 13 1.5M 
14 220 14 5800 14 2.2M 
15 270 15 8200 15 3.3M 
16 330 16 10K 16 4.7M 
17 470 17 12K 17 1OM 

K = 1000 ohms M=megohms 
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solder (Fig. 3B). As shown in Fig. 2, the #1 
terminal is at the right side of the wide spacing 
on the switch contacts. 

The lowest value resistor for each group of 
resistors goes to the #1 terminal, values ad- 
vance counter -clockwise (as viewed from the 
back). Measure each resistor with a reliable 

. Jo 

A © 

dered 

ohmmeter before Install- 
ing it to make sure that 
the marked value is ac- 
curate to within plus or 
minus 10% of its mark- 
ings. When, as occasion- 
ally will happen, a re- 
sistor is found that is 
inaccurately marked, 
substitute another. (If 
5% or 1% resistors are 
used, testing is not nec- 
essary. If you are un- 
familiar with resistor 
color coding, an IRC Re- 
sist -O -Guide can be ob- 
tained for 15/ from any 
electronics supply store.) 

With all resistors sol - 
to the switches, prepare the Bakelite top 

panel. (Fig. 4)) . This piece of black Bakelite 
can be a part of an old 1/8 -in. radio panel or you 
can send to Forest Products Co., 131 Portland 
Street, Cambridge, Mass., which will supply one 
cut approximately to size for $1.15 post-paid 
(send money order or check). Corner holes are 

)) 

>w 

Shape resistor leads around two nails driven in a block of wood to get them of uniform length and with uniform loops (A); then, starting with terminal #1 on each switch with the lowest value resistor, position looped ends 
of resistors and solder at each terminal (B). 

) 

C D 

gr: 

;"1 

. 

- 

With the resistor -equipped switches attached to the panel, attach formed rings of bare copper wire to free loops, 
bending them down uniformly over the ring (C); and after the three rings have been placed and leads connected as 

shown, solder all points of contact to the rings (0). 
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DECADE RESISTANCE BOX-MATERIALS LIST 

1 Bakelite case 214 x 51/4 x 63/4 (MS 218) 
4' #18 test lead wire 

3 17position switches (Mallory 31117J) 
2 banana plugs (M5 209black) 
3 dial plates (Mallory #467, marked 1-17) 
2 insulated alligator test clips (black) 
3 binding posts (Superior DF3OBCblack) 
1 binding post (Superior DF3ORCred) 

1 -watt carbon resistor, 10% tolerance, Ohmite 
or Allen Bradley- 

One of each of the following 

10 ohms 
12 ohms 
15 ohms 
18 ohms 
22 ohms 
27 ohms 
33 ohms 
47 ohms 
56 ohms 
68 ohms 

82 ohms 

100 ohms 
150 ohms 
220 ohms 
270 ohms 
330 ohms 
470 ohms 

560 ohms 
680 ohms 
820 ohms 

1000 ohms 
1200 ohms 

1500 ohms 
1800 ohms 
2200 ohms 
2700 ohms 
3300 ohms 
3900 ohms 
4700 ohms 
56C0 ohms 
6800 ohms 
8200 ohms 

10,000 ohms 
12.000 ohms 

15,000 ohms 
22,000 ohms 
33,000 ohms 
47,000 ohms 
68,000 ohms 

100,000 ohms 
150,000 ohms 
220,000 ohms 
330,000 ohms 
470,000 ohms 
680,000 ohms 
1.0 megohm 

1.5 megohms 
2.2 megohms 
3.3 megohms 
4.7 megohms 

10 megohms 

All of the above material can be obtained from 
Lafayette Radio, 165-08 Liberty Avenue, Jamaica 
33, N. Y. or in New England from their branch 
at 110 Federal Street, Boston, Mass. 

1 piece Bakelite %s x 5 x 61/2" 
2' of #16 plastic insulated stranded hook-up 
wire; 15 of bare #14 copper wire; four 4.40 ma- 
chine screws %" long, binder head plated screws 
preferred 

B 

IN SULATED 
HEXAGONAL 

NUT 

BASE 
PIECES 

TWIST DRILL GROUND 
FOR USE IN BAKELITº, 
PLASTIC, WOOD OR 
SHEET METAL 

for 4-40 machine screws; the four Superior com- 
bination binding posts require 1/2 -in. dia. holes; 
the switches, 3/8 -in. dia. holes. Holes should be 
made with a twist drill ground as shown in 
Fig. 4B; regular ground twist drills have a 
tendency to tear such Bakelite. 

Switches come equipped with a round plate 
having a pin that may be used as a stop. Since 
all 17 switch contacts are needed for this unit, 
discard this stop. Cut off the shaft at the first 

Bucle of the completely wired unit is shown in A. 
Use #I6 insulated wire from the binding posts and 

also between the ring terminals. 

C 
DETAIL OF BINDING POSTS (SUPERIOR). 

APPROx.3z 

1 BAKELITE PANEL 
FIT IN RECESS N ti 
CASE BY DRESSING ::i 
AS REQUIRED 

....::.:::t.:. " DIA. 

A TOP PANEL 

BANANNA PLUGS FIT 
IN HOLLOW END 

FOR WIRE . 

CONNECTIONS 

1 
DIA PANE(, 

HOLE 

PANEL 

CLAMPING NUT 

marked point and install, using a washer on 
each side of the panel, applying cement (such 
as coil dope) to the lower washer to keep the 
switch from turning and to keep the dial plate, 
top washer and nut clamp assembly tight. Then 
install knobs. 

The next step is fitting wire rings to the 
looped ends of the resistor leads and bending 
them over tightly with pliers (Fig. 3C). Form 
the rings from bare copper wire (about #14 

Attach the completed panel to the Bakelite meter case, 
using 4-40 screws at the four corner holes (B). It fits 

flush in recess of case. 
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6 
Completed lob shows the lettering that was put on 

with decals sold for the purpose. Alter decals have 
thoroughly dried, apply a thin coat of clear plastic 
with a small brus:, to make them permanent. Banana 
plugs and clips soldered to short flexible leads make 

connections quick and easy. 

gage), leaving open ends at the wide -spaced 
switch contacts. Then connect flexible insulated 
leads from ring to ring to join them as a common 
terminal for all resistors and run a lead from one 

of the rings to the red binding post. Use #16 
wire (negligible resistance itself) for these con- 
nections (see Fig. 3D). Finally, run a length of 
#16 wire from each black binding post to the 
arm contact of the switch it is controlled by (see 
Fig. 5A) . 

Banana plugs and alligator clips soldered to 

short lengths of rubber -insulated, extra -flexible, 
#18 test lead wire make convenient connections 
between the binding post jacks and the points 
on the circuit under test. Switches are marked 
A, B and C, and the binding posts to which 
each switch is connected are similarly marked 
for quick identification. You can do this with 
a fine brush and white paint or use decals as 

supplied by electronic stores for such work. 
The decade resistance box can also be used 

with the leads plugged into either A and B jacks 
or B and C, putting the banks of resistors in the 
two groups used in series for special test cases. 
Where standard RETMA values only are of in- 
terest, however, the leads are used with one in 
the common and the other shifted to either A, 

B or C post jack. 

TV PIX-O-GRAM 

Do you have a moment to spare? Try your 
luck working this puzzle. Identify the objects 
shown on the screen and write their names in 

_-1- C4,v.. 

kiecT. Coy-. - VIN 

the spaces provided below. Time yourself, 
and see if you can work this one in three 
minutes or less. Answers on p. 142. 

G`v.1C..2. Ckq2155, 

\ -Q.. 

tt:i,n;i 1.4 
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Powerful unit fits the coat pocket as easily as it sepa- 
rates local stations clearly when plugged into ear- 

piece, phones or speaker. 

ONCE you have built and enjoyed a true 
superheterodyne radio such as that in 
Figs. 1 and 2 you will never be satisfied 

with any other AM type. Tops in sensitivity 
and selectivity, it is no wonder that this cir- 
cuit is used in practically all commercial ra- 
dios. 

u 

x.k 

Transistorized 

Pocket Superhet 
Here's a challenging and rewarding 

project for the experimenter who 

has passed the beginner's stage 

By HAROLD P. STRAND 

Superhets are generally considered com- 
plex, so if you are a beginner it may be wise 
to gain some electronic experience by build- 
ing one or more of the simpler tuned radio 
frequency receivers featured in this and pre- 
vious issues of RADIO -TV EXPERIMENTER. You 
'will thus become familiar with basic circuit 
and parts layout which will help you con- 
struct a receiver of greater complexity and 
higher performance. 

One advantage of the superhet is that all 
incoming signals are changed into a single 
fixed frequency and amplified at this new fre- 
quency. This aids uniform amplification and 
selectivity over a broad range of frequencies. 
Also, there is less danger of feedback troubles 
at the lower frequency, which allows greater 
amplification with high stability. 

Four transistors and a diode are used in the 
circuit (Fig. 6), which is about as simple as 
you can expect in a superhet. A resistance/ 
capacity -coupled audio amplifier provides 
more than adequate earphone volume or will 

Side of plastic case is actually top of the set, where oll controls are located for convenient operation. 
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Held firmly in a bench vise, the perforated Bakelite 
board is easily drilled and cut to shape desired. 

operate a speaker on strong local stations. A 
9 -volt battery powers the set. Parts needed 
will cost about $23. 

Begin Construction by cutting the perfo- 
rated Bakelite board down to size 39ú8 x 4 in. 
so it will fit loosely in the box. Bend up a 
21/2 x 3%n -in. piece of aluminum sheet into a 
support bracket as in Fig. 5. Attach it to the 
board as in Figs. 4A and 5, using two #4-40 
screws and nuts with #10 nuts in between as 
spacers. 

Mark openings for the transistor sockets 
and the IF transformers with a sharp scriber, 
then drill some small holes within the areas. 

4 

2N107 ,. 

lily 

17) 

s . . . 

' ' . . . . . . . . ` }tr . 

r IF ! 
. 1 i , . . . 

\1 

A BATTERY +SIDE 

Break out the holes with small diagonal 
pliers, then dress the sides square with a 
small flat file for a snug fit as in Fig. 3. 

Shafts on the tuning condenser and volume 
control must be cut before mounting. Clamp 
the end of the condenser shaft in a vise and 
make a square cut with a fine-tooth hacksaw 
at a point %2 in. from the raised bushing of 
the condenser's plastic case. Dress the end 
with a file and slightly ream the center hole 
so the screw retainer will start easily. Cut 
the volume control shaft at a point 3/8 in. from 
the end of the threaded nose. 

You can now mount these units and the 
phone jack on the bracket as in Fig. 3. Also 
mount two fuse clips (see Materials List) on 
the board for the antenna coil as in Fig. 3. 
Straighten out ends of the clips, originally in- 
tended to be stops, so that a curved surface is 
provided along their entire length to clamp 
the coil at the extreme ends. 

Press the IF transformers in their openings 
as in Fig. 4B. Bend the tabs provided over 
sharply at the other' side, taking care to avoid 
distorting the terminals. They should be 
placed so that the brown dot ,seen at the un- 
derside is away from end with the bracket. 

Make the battery holder as in Fig. 8A. 
Snap -on terminals on this battery make it 
impossible to get a wrong polarity when 
changing it. 

Figure 4A shows where to place a terminal 
lug on top of the board under one of the bat- 
tery clip retaining nuts. This will be used for 
the positive side of the` battery circuit. It also 
shows how to locate the transistor sockets and 
bend over the terminals to lessen the space 

1 
4 a r- 

,/"7 __ 
. . 

B, 

. .1. . 

' r I 

4+ 

f 

e-. 

Left, underside of board showing socket and IF transformer terminals prior to wiring. Right, major com- 
ponents mounted on top of board. Spring clip holds battery; fuse clips the antenna coil. 
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they occupy, as well as to simplify connec- 
tions. Bore a hole through the board just be- 
low the aluminum bracket (Fig. 4A) and 
ream it out for a tight fit with the end of the 
oscillator coil. Turn this coil so that the green 
dot terminal is located as in Fig. 7. 

Install flea clip terminals as needed in holes 
located from the pictorial diagram. They 
serve as tie points and can go anywhere on 
the board where wire or lead grouping indi- 
cates a terminal. Press them tightly in holes 
with long -nose pliers which rest against side 
stops to gain sufficient pressure. Don't over - 
squeeze. 

Start the Wiring, after all parts are in 
place, as in Figs. 6 and 7. Reduce length of 
antenna coil leads somewhat for neater con- 
nections to their respective points. After cut- 
ting these stranded wires, remove enough 
enamel coating at cut ends by rubbing with 
fine sandpaper to prepare them for soldering. 
Twist the fine wires together to form a cable. 
Solder to terminals indicated. 

The oscillator coil is marked from 1 to 5, 
with the green dot being #1. Tie points are 
provided at the left of the coil for a 27K re- 
sistor, .01-mfd capacitor, and the 100K re- 
sistor used around the coil. Make sire each 
connection is at the correct numbered ter- 
minal and use only rosin core solder. Con- 
nect tuning capacitor, volume control, and 
jack. 

Place a terminal clip under the #5 oscil- 
lator terminal (D in Fig. 7) and connect a 
short wire to this clip. The part of the clip 
projecting underneath the board is a common 
negative point for connections of other wires 
and leads. To receive this negative link, con- 
nect a 2-mfd, 15 -volt capacitor from the mid- 
dle terminal of the volume control to another 
terminal clip located just under the 27K re- 
sistor (B in Fig. 7). Then, on the underside 
of the board, link terminals B and D with a 
220K resistor. 
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If you find it difficult to solder many wires 
at one point, add another flea clip nearby and 
hook it up with a short jumper. 

Keep underside wiring neat and parts flat 
against the board as in Fig. 9A to conserve 
space. Use #24 or #26 plastic -covered, 
tinned, solid hookup wire. Observe polarity 
on all electrolytic capacitors as in Figs. 7 and 
8. 

Use stranded wire at the battery connec- 
tions for flexibility at the snap -on terminals, 
being sure to get the plus and minus sides 
right. Use a piece of bare solid wire (hookup 
wire with insulation removed will do) as a 
common positive line (Fig. 7). Soldering 
leads for the plus side of the circuit to this 
wire helps to keep the wiring compact. Also 
solder this wire to the two IF cans at their 
turned -over tabs to grcund them. Note that 
one terminal at each 1F transformer is not 
used. 

Now prepare the transistors by cutting off 
their leads to about Mc in. and install them in 
sockets as in Fig. 7. 

How to Align the Receiver. The lining -up 
process (Fig. 10) is necessary in all supeihet- 
erodynes. First, adjust the slug in the oscil- 
lator coil until it is about 41/2 turns inside the 
bottom of the coil form. Adjust trimmer 
marked OSC at the back of the tuning capaci- 
tor until half of its rotor is meshed with the 
stator or stationary plate. Adjust antenna 
trimmer (marked ANT) until three -fourths 
of its rotor meshes with the stator. 

An insulated rod with a screwdriver end is 

MS -269 
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a good tool for these adjustments. You can 
make one out of Bakelite rod, or other stiff 
plastic, about 312 -in. dia. File the screw -driver 
edge in one end. 

Plug in the phones, turn on the switch, and 
advance the volume control about three-quar- 
ters of the way. Set the tuning dial around 
1600 kc (160) and turn slowly until you pick 
up a station near this top end of the dial. 
'Identify the station from the announcer or a 
newspaper listing and note if it comes in ap- 
proximately at the correct dial position. If 
not, sét the station number correctly on the 

'dial and then adjust the oscillator trimmer 
(slug) of the tuning capacitor until you get 
maximum volume and clarity. Then adjust 
the antenna trimmer for best reception. 

Try a station at the opposite end of the dial 
(around 55) and repeat the adjusting process 
up to the antenna trimmer stage. Should the 
stations come in correctly, simply adjust the 
antenna trimmer for maximum volume for a 
"station at the high frequency end and the os- 
cillator slug for a station at the low end. 
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Now tune in the weakest station at the high 
frequency end and again adjust the antenna 
trimmer for maximum volume. A slight ad- 
justment may be required at the IF trans- 
formers, using the same tool through a small 
opening to turn the slug. These transformers 
come factory -set for 455 kc, so it is well to 
avoid a change unless necessary. Move the 
slugs slightly in either direction if peaking 
seems advisable. The various adjustments 
described have an effect on one another, so it . 

is sometimes necessary to go over the steps a 
second time. 

You'll find the antenna coil is somewhat di- 
rectional. For maximum volume and clarity, 
move the unit to a position in which the coil 
points toward the station. Try this for each 

:: ' . , I 

For a good wiring job, keep capacitors and resistors close to board and use spaghetti tubing on leads crossing bare 

leads or terminals to avoid shorts. Right, transistors shown in sockets on top of board where wiring is limited. 
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MATERIALS LIST-POCKET SUPERHET 
No. Req. Size and Description 
1 2000 -ohm headset (CannonBall AM15.2) or earpiece 

(Lafayette MS -260) 
1 15t x 311/16 x 5" clear plastic case 

1 I/16 o 311/22 x 6%" perforated Bakelite unclad board (La- 
fayette MS -305) (cut down to 3t/16 x 4") 

1 pc. .032 x 2%8 x 3e/16" aluminum sheet (support bracket) 
1 pc. .020 x 11% x 4" hard brass (battery holder) 
1 midget 2 -pang tuning capacitor (Lafayette MS -270) 
1 broadcast band tuning dial (Lafayette K N-24) 
1 10,000 -ohm subminiature volume control with SPST switch 

(Lafayette VC -28) 
1 miniature knob to lit 1/8" shaft (Lafayette MS -185) 
1 subminiature plug (Lafayette MS -281) 
1 subminiature jack (Lafayette MS -282) 
1 transistor superhet loop antenna (Lafayette MS -272) 
1 transistor oscillator coil (Lafayette MS -265) 
4 transistor sockets (Lafayette type A MS -275) 
1 transistor IF transformer (Lafayette MS -268) 
1 transistor IF transformer (Lafayette MS -269) 
1 9 -volt battery (RCA VS300) 
2 2N107 germanium transistors (GE) 
1 2N135 germanium transistor (GE) 
1 2N136 germanium transistor (GE) 
1 doz. flea clips (Lafayette MS -263) 
2 e/21" dia. beryllium copper fuse clips for antenna coil 

(Littelfuse º123002) 
2 1O-mfd 15 -volt electrolytic condensers (Lafayette CF -122) 
2 2-mfd 15 -volt electrolytic condensers (Lafayette CF -120) 
5 .O1mfd disk ceramic capacitors (about Via" dia.) 
1 .005-mfd disk ceramic capacitor (about 'lie" dia.) 
2 220K I2 -watt resistors 
2 100K I/2 -watt resistors 
1 27K I/2 -watt resistor 
1 4700 -ohm 

f/g-watt 
resistor 

1 3300 -ohm 
1 

watt resistor 
1 2700 -ohm / -watt resistor 
1 1000 -ohm /2 -watt resistor 
1 330 -ohm 1/2 watt resistor 
2 snapon battery connectors for VS300 battery (1 male, 1 

female) 
1 1N34 diode (or 1N64) 
1 soldering lug for 6 hole (General Cement o similar) 
Misc. #24 or 4-26 plasticcovered hookup wire, stranded hookup 

wire, rosin core solder, maroon enamel, flat black paint, 
screws, nuts, pipe spacers 

PARTS FOR SPEAKER-OPTIONAL 
1 enclosure for 5.6" speaker (wall baffle shown in Fig. 12) 
1 5" or 6" PM speaker 
1 subminiature plug (Lafayette MS -281) 
1 transistor output transformer (Argonne AR -138) 
6 ft. #24 plastic -covered stranded wire 
Electronic parts above can be obtained from Lafayette Radio, 111 

Jericho Turnpike, Syosset, N. Y. 

station check while aligning. 
With a little patience, you should carry out 

this alignment procedure with quite satisfac- 
tory results. However, if it seems too com- 
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listening ín on an antenna trimmer adjLstment, one 
of several steps in aligning the set. 

plicated, a radio technician will align it for 
you with a signal generator. 

If No Signals Can Be Heard, carefully re- 
check the parts against the diagrams and 
photos. You may discover a missed or wrong 
connection. While unlikely, one of the coils 
may be open. The diode or a transistor may 
be inserted wrong or be defective. Substitute 
another diode as a test, if necessary, noting 
how the end with the straight bar (cathode) 
connects in the circuit. To check transistors, 
a tester is required. One like that described 
in this issue (p. 106) should be part of every 
transistor experimenter's lab. 
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mCEMENT SPACERS WITH PAINT, OVER HOLES 

ADRILLING DIMENSIONS 
Two spacers cut from pipe ore cemented to bock of 

case to hold board in proper po&ion. 
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Optional speaker requires output transformer for cor- 
rect impedance match to the 3.2 -ohm voice coil. 

Preparing the Case. Once the chassis is 
adjusted, the next step is to finish the clear 
plastic case. We applied two coats of a dark 
maroon enamel to the inside surface only, us- 
ing a small brush and smooth, even strokes. 

After the enamel dries, add a coat of flat 
black paint to the inside surface. When dry, 
this will give a more suitable inside finish, 
while the maroon will show through to the 
outside to give a professional, Bakelite -type 
appearance. 

When the finish is complete, locate and 
mark holes for the tuning capacitor volume 
control, and jack at one end of the case as in 
Fig. 11A. Also locate two countersunk holes 
in back for screws to hold the chassis. To 
avoid cracking the material, drill small holes 
carefully and then hand -ream them to size. 

To hold the board at proper level in the 

case, cut two spacers about tV.12 in. long from 
any small pipe or similar hollow material. 
Install them over the holes in the back of the 
case as in Fig. 11A and B, using a dab of paint 
to "cement" them in place. 

Insert the tuning capacitor and volume 
control in their drilled holes as in Fig. 8B, 
using a second nut on the latter to lock the 
chassis to the case end. The jack will just 
protrude through its hole. Attach volume 
control knob and tuning dial to their shafts, 
then secure lower end of the chassis to the 
spacers through holes at the back, using 
#4-40 fh screws and nuts. 

Operating Tips. You can use a 2000 -ohm 
headset or a single earpiece having about the 
same resistance value, as in Fig. 2. Crystal 
earphones are not satisfactory. 

Figure 12 shows how to use a speaker for 
local reception of most strong stations. Mount 
a 5 -in. PM speaker on a piece of composition 
board and fit the board in an enclosure 
known as a wall. We found reception sur- 
prisingly good for a radio designed primarily 
for earphones. 

Behind the speaker in Fig. 12 is a matching 
transformer (Argonne AR -138) serving as 
the output transformer. Connect long leads 
equipped with a plug to the jack of the radio 
unit, the shorter pair of leads to the speaker 
terminals. Don't use the red lead center tap. 

Transistorized circuits sometimes have a 
distortion problem, especially at high volume. 
In this particular circuit, experimenting with 
the value of the resistor at the base of the 
output transistor (Fig. 6) may help eliminate 
the trouble. Resistance between 100K and 
220K will probably be best. Distortion may 
also he due to a defective transistor, or to po- 
sition of the set. Move it to align the antenna 
coil with the station. 
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l 
LOOKING OVER NEW PRODUCTS 

New AM Car Radio Under $30 
A transistor -powered AM car radio retail- 

ing at only $29.95 comprises the basic model 
in the 1962 Motorola line. Known as Model 
250-X, it is available with choice of two face 
plates to fit in almost any domestic auto- 
mobile with minimum installation difficulty. 
The set includes three tubes, two transistors, 
4 -in. speaker with automatic volume control, 
noise interference rejection and 3 microvolts 
of sensitivity. 

All other AM car radios in the new line 
have a fully -transistorized chassis, beginning 
with a manual model 320T featuring tone con- 
trol, reverse polarity, chrome knobs and dis- 
tinctive dial treatment for $39.95. 

A deluxe manual set, model 2MT has a 
separate tone control, 5 x 7 -in. speaker, ad- 
justable shaft centers for a custom installa- 

Hi-Fi Speaker System 
Unusually smooth response within ±2 db 

from 45 to 17,500 cycles per second is reported 
from the three -speaker Ravinia system. The 
unit comprises a 12 -in. compliance woofer, an 
8 -in. cone midrange speaker with sealed fiber 
glass -fill backplate, and a 21/2 -in. ring radiator 
supertweeter with a similar backplate. 

Cross over points are 600 and 3,500 cps 
with db/octave attenuation. Level controls 
are provided for optimum midrange and 
tweeter balance under all room conditions. 

Contemporary cabinet is 261/4 in. wide, 131/4 
in. deep and 15 in. high. Model SR 3-W in 
hand -rubbed walnut is priced at $139.50; 
model SR 3-B in unfinished hardwood ready 
for stain or paint, $129.50, and model SR 3-U 

Stereo Multiplex Adapter 
For an economical way to receive the new 

FM stereo broadcasts, the Realistic line has 
introduced a multiplex adapter designed to 
match with its present monaural FM tuners 
simply by connecting one wire to the multi- 
plex jack and two wires to the amplifier. 

A selector switch and stereo balance con- 
trol connected with two pilot lights indicate 
when power is on and when station being 
received is broadcasting stereo. Adapter has 
frequency response of 3 db in range of 50 to 
15,000 cycles per second; hum and noise, 60 
db; crosstalk, 20 db at 1 kc. Unit measures 
73/4 x 4% x 6 in, and sells at $39.95 completely 

tion, and a 6 -transistor push-pull chassis de- 
livering 12 watts of instantaneous peak power 
which is said to be three times above average. 
Priced at $51.95 including installation kit.- 
Available through Motorola dealers. 

¡ 

in utility finish, $119.50.-Sherwood Elec- 
tronic Laboratories, Inc., 4300 N. California 
Ave., Chicago 18, Ill. 

wired or $29.95 in kit form.-Radio Shack 
Corp., 730 Commonwealth Ave., Boston 17, 
Mass. 



140 RADIO -TV EXPERIMENTER 

LOOKING OVER NEW -PRODUCTS 

Low -Cost FM Stereo Adapter Kit 
Owners of stereo music systems may re- 

ceive the new stereo broadcasts economically 
with the new Knight -Kit Adapter KS -10 
which can be used with any FM or AM -FM 
tuner equipped with a multiplex output. 

The power cord of the adapter unit is 
plugged into the switched ac outlet on ampli- 
fier or tuner, so that it will turn on and off 
automatically. It has its own on/off switch, 
noise filter, and separation controls. The unit, 
measuring 37/s x 81/2 x 4 in., may be installed 
out of sight. 

Priced at $19.95, the multiplex adapter kit 
includes three 36 -in. cables for input and 
output hookup, metal case, tubes, all neces- 

FM Multiplex Tuner 
Drift -free performance without AFC and 

complete elimination of inter -station noise 
are credited to the Realistic TM -214 tuner 
for stereo FM multiplex reception, now avail- 
able in kit or wired form. Tuner contains 11 
tubes plus rectifier and matched germanium 
diode detectors, has two audio and two tape 
outputs, three IF and three limiting stages 
to provide constant output and high -gain 
bandwidth control without distortion. 

From a cold start, drift is held to .02%; 
calibration accuracy is rated at .2%. Signal- 
to-noise ratio is 70 db monaural or 50 db 

Low -Cost VTVM Kit 
Printed circuitry makes possible a new, 

economy -type vacuum -tube voltmeter kit 
called the KT -202 which is equipped with a 
6 -in. 400-ua meter having two-color scales. 

In a 71/2 x 61/2 x 5 -in. case, the instrument 
features 11-megohm input impedance, ac and 
dc voltmeter with up to 1500 volts, and ac 
peak -to -peak up to 2000 volts on any wave 
form from 30 cycles to above 5 me without use 
of an accessory probe. Measures direct re- 
sistance on ohm scale from 0.2 ohms to 1000 
megohms and offers decibel scale range from 
-10 to +15, plus readings up to +58 db with 
a zero center scale. 

The unit includes three probes (common, 
ACV -ohms, and shielded de), power trans- 
former operating at 110-120 volts ac, and 11/2 - 
volt battery for ohmmeter circuit. KT -202 kit 
is priced at $29.95 and optional carrying case 
(KT -203) sells for $2:95.-Lafayette Radio 
Electronics, 111 Jericho Turnpike, Syosset, 
N. Y. - 
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sary parts, precut wire, solder, and step-by- 
step assembly instructions.-Allied Radio 
Corp., 100 N. Western Ave., Chicago 80, Ill. 

2.1.4 

stereo; AM suppression is 30 db with 2.8 uy 
into 3000 ohm antenna. Price of the kit is 
$149.95; wired, $189.95.-Radio Shack Corp., 
730 Commonwealth Ave., Boston 17, Mass. 
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LOOKING OVER NEW PRODUCTS 

Earphone Stereo 
A self-contained stereo system designed for 

one to four persons using earphones is called 
the Pioneer Stereoscope Model SH-100. A 
simple air -pressure system activated by 
minute movements of the tone arm stylus 
creates the balanced stereophonic sound 
through earphone pipes connected directly to 
the tone arm, which may be attached to any 
current record player or turntable. 

The system features a needle guard, tone 
arm rest, adjustable stylus pressure, and 
easily replaced needle. Use of additional 
pipes and adapters allow up to four persons 
to listen simultaneously. Complete system hook, extension rubber tube reinforcements, sells for $29.50 and includes tone arm, car- controller, and screws.-Lafayette Radio tridge, adapter, one set of earphones, two Electronics, 111 Jericho Turnpike, Syosset, plastic tubes, suction cup base with metal N. Y. 

Twin Speaker Cabinet 
An 8 -in. woofer with a long -throw, high - 

compliance cone and a Spericon supertweeter 
mounted semi-coaxially with it and 1/2 in. off 
center to assure smooth speaker performance 
and wide high frequency dispersion make up 
the new Realistic "Solo 9" speaker system. 

The unit has a frequency response range 
of 35 to 45,000 cycles per second, is offered 
with hand -rubbed, oiled walnut finish cabinet 
for $109.95.-Radio Shack Corp., 730 Com- 
monwealth Ave., Boston 17, Mass. 

Grid Dip Meter 
Compact design of the Model TE -18 grid 

dip meter, with on -off and oscillator -diode 
switches on the front panel, permits its opera- 
tion as a one -handed troubleshooter. In 
addition to acting as a grid dip oscillator to 
determine resonant frequencies of tuned 
circuits, it will also serve as a signal gen- 
erator, absorption wave meter, field strength 
meter or oscillating detector. 

It covers frequencies of 360 kc to 220 me 
in eight calibrated ranges. Coils are letter - 
coded and marked in megacycles by fre- 
quency range. 

The unit has planetary drive tuning mech- 
anism with 4:1 reduction gears, grid current 
meter with 500-ua movement, uses a 6AF4A 
tube, and measures 2 x 23/4 x 71/4 in. It is 
priced at $24.95.-Lafayette Radio Electronics, 
111 Jericho Turnpike, Syosset, N. Y. 
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LOOKING OVER NEW PRODUCTS 

Electronic Thermometer 
An instant reading thermometer with an 

accuracy of 1/2° at distances up to 1000 ft. 

away, if extra wire is used, is the new Real- 
istic Novatherm model. The meter is designed 
to provide continuous readings, take readings 
of two different temperatures in two 

to boiling in one second. Front switch 
locations, and traverse the extremes of dry 

selects either external or internal probe. 
The 33/4 x 41/9 x 61/4 -in. unit is equipped , 

a 
with 1% resistors and four adjustment poten- 
tiometers for accuracy in calibration. It is 

available as a kit for $19.95, or completely 
wired for $29.95. 

The thermometer can be. used in dark- 
rooms, children's rooms, refrigerators, freez- 
ers, tropical fish aquariums and cooking 
applications. It can also "take" children's radio equipment.-Radio Shack Corp., 730 

temperatures and monitor the temperature in Commonwealth Ave., Boston 17, Mass. 

AO II . 

Sound -Powered Phones 
The call -to -answer problem which has 

plagued sound -powered telephones since they 
were introduced early in World War II has 
been eliminated. New models have a tran- 
sistor -powered 1,000 -cycle oscillator con- 
nected across the two communicating wires. 

Press of a pushbutton switch sends a clear, 
1,000 -cycle note on both wires without harm= 
ing the phones, which are capable of handling 
speech for distances up to 25 miles without 
battery power.-Distributed by Blan the 
Radio Man Inc., 64 Dey St., New York 7, N. Y. 

iAIST IC 

FM Car Radio Tuner 
Designed for use with AM car radios featur- 1,_.... 

ing push-pull high fidelity output, the Model ¡ ; 88 91 rt95 99! 104 108' C 

FMC -62 FM car radio tuner can be easily 
r 

11. 

removed from one car and installed in / ' 
another, to amortize its cost over several 1 

,, 
f F.t t I 

automobiles. Compact in size, the tuner has a k _ -11<. J 
front panel of simulated black leather framed . 
in bright chrome. 

, 

Equipped with seven tubes, two limiters and automatic frequency control, the set re - 

with its own RF stage, automatic gain control, tails for $69.95 at Motorola dealers. 
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Answers to TV Pix-O-Gram on page 130 

Top left, IF transformer. 

Top center, miniature tube. 

Top right, mast clamp. 

Bottom left, capacitor mount. 

Bottom center, fuse holder. 

Bottom right, miniature tube socket. 
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RF-AF Resonance -Frequency Meter 

6 

Determining 

A simple test accessory to increase the usefulness 
of your signal generator, VTVM, and oscilloscope 

I 
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resonant frequency of coil -condenser combination with VTVM at left and signal generator at 
right. Coil -condenser combinations may be connected to either set of terminals. 

By W. F. GEPHA RT 

SOME instruments are available for deter- 
mining the frequency of resonant cir- 
cuits, values required for resonance, 

and "Q" factor. Others determine the fre- 
quency of AF or RF signals, but few are 
versatile enough to fulfill all of these require- 
ments. Most of these instruments are expen- 
sive and have greater accuracy than is neces- 
sary for typical experimenting. 

The unit shown in Fig. 1 is easily con- 
structed and costs $15 or less, depending on 
whether you use new or surplus parts. When 
operated in conjunction with a signal gen- 
erator and VTVM (or oscilloscope) as in Fig. 
1, the meter will: 

1. Determine the resonant frequency of 
coil and condenser combinations at 
either AF or RF. 

2. Indicate selectivity and peaking of a 
resonant circuit. 

3. Measure crystal frequencies and give 
an indication of activity. 

Accuracy of the unit will depend on the 
accuracy of the signal generator used with it, 
and on the care taken in making the tests. 
Its range will depend on components used 
and care taken in parts placement and wiring. 

Variations Are Easy in both construction 
and components used, depending on the fea- 
tures you desire. The author enclosed his 
model in a 31/2 x 6 x 8 -in. Minibox in which 
he fastened the variable capacitor to the top 
with ceramic insulators as in Fig. 5. How- 
ever, if a vernier dial is wanted, you may find 
it more practical to use a regular cabinet and 
separate chassis. 

The unit in Figs. 4 and 5 was designed 
primarily for audio and low radio frequen- 
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CATSTAL INCUCTANCE 
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cies. At high radio frequencies, the internal 
capacity of the unit becomes important be- 
cause of the low capacities. In such case, a 

smaller variable capacitor (100 or 140 mmfd) 
should he used. In addition, you would have 
to minimize internal capacity by placing parts 
and controlling lead length in a more care- 
ful manner. 

In the unit shown, internal capacity is 
about 38 mmfd when the three -position DPDT 
toggle switch (S2) is set at "None." This is 

too great for high radio frequencies. Much 
of this is due to the rotary switch (S1). For 
high frequencies, it might be better to elim- 
inate this switch or substitute a ganged -type 
ceramic rotary switch with wide spacing. 

Drill the front panel of the miniature cabi- 
net as in Fíg. 3, modifying where necessary 
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-EXACT LOCATION DEPENOS ON CONDENSER AND INSULATORS USED 
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Calibration for variable capacitor is lettered on 

cabinet with India ink, 

to accommodate any changes in components 
you propose to make. 

Four Important Steps to remember in any 
case, before drilling, let alone mounting the 
parts, are: 

1. Ceramic -type stand-off or feed -through 
insulators should he used for the capaci- 
tor and inductance terminals. 

2. Switch S2 must be a low -capacity lever 
type. 

3. Capacitor and conductance terminals, 
variable capacitor, and lever switch 
must all be placed close together to 
minimize lead length. 

4. The variable capacitor must he insu- 
lated from the cabinet and should be of 
the "mid -line" type, in which capacity 
varies directly with rotation. This sim- 
plifies calibration if you mark off the 
180° scale in equal segments between 
the minimum and maximum capacity 
of the unit. 

Minimum capacity in Step 4 is 25 mmfd, 
and the maximum. 385 rnrnfd; the difference 
being 360 mmfd. Dividing this by 180° means 
that each scale degree equals 2 mmfd. Since 
there are 5° segments on the scale, each seg- 
ment equals 10 mmfd. For more precise 
tuning, a vernier dial such as National MCN 
can be used. 
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Neat parts assembly is important to the success of 

the project. Keep wiring short and direct. 

The Determining Circuit used for resonant 
frequency is shown in simplified form in Fig. 
6A. Capacitance and inductance are con- 
nected in parallel and this combination is con- 
nected in series with a load resistor (R1). 

Now connect a signal generator across the 
resonant circuit -load resistor combination 
and a VTVM across the load resistor alone. 
Output of the generator, fed through this 
generator, is monitored by the VTVM. 

At the resonant frequency of the coil -con- 
denser combination, the high impedance of 
the parallel LC circuit causes a drop in the 
voltage across the load resistor, which is 
shown on the meter. Amount of voltage drop 
is an indication of the "Q" of the circuit. The 
frequency range over which there is some 
voltage drop indicates the selectivity of the 
circuit. 

By using an audio oscillator (instead of 
a signal generator) and iron -core induct- 
ances, resonant audio frequencies can also 
be determined. 

Where an external coil and condenser are 
involved, make these tests with switch S2 
turned to the "None" designation. If you 
have a coil and want to know what capaci- 
tance is required for resonance at a given fre- 
quency, set this switch at RF or AF, and set 
the signal generator for the desired fre- 

PICTORIAL WIRING 

quency, with only the coil connected to the 
terminals. 

Now, with S2 on RF, tune the calibrated 
variable capacitor (C3) until the VTVM 
reading drops, indicating resonance. You can 
then read the capacity required on the C3 
scale. If C3 does not have sufficient capaci- 
tance, connect additional fixed capacitors 
from the capacitor terminals to "pad" C3. The 
value required would he the sum of the ex- 
ternal capacitor and the indicated reading on 
the C3 dial. 

After turning switch S2 to AF, you can cut 
into the circuit any one or combination of the 
internal fixed condensers by switches S3 
through S12. Start with high capacities and 
work down. By switching in the capacitors 
one by one and tuning the audio oscillator on 
both sides of the desired frequency, you can 
determine an approximate internal capacity. 

In this procedure, if the resonant frequen- 
cy (with a specific internal capacity in the 
circuit) is below the desired frequency, too 
much capacity is involved; if the frequency 
is too high, too little capacity is being used. 
After making an approximation, you can 
determine the exact value by adding small 
amounts of capacitance externally to the ca- 
pacitor terminals. 

To Test Crystals, try the simple circuit 
shown in Fig. 6B. In this the crystal is sub- 
stituted for the resonant circuit but, due to its 
low 'mpedance at resonance, the VTVM 
reading suddenly increases at the resonant 
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6 TEST CIRCUITS 

frequency. The amount of rise in voltage 
gives an indication as to the activity of the 
crystal. Its harmonic content can also be 
checked by tuning the signal generator to the 
crystal's harmonic frequencies. 

Tuning required in the crystal test is ex- 
tremely sharp. It is virtually impossible to 
determine the frequency of an unknown crys- 
tal. Even when the frequency is known, it 
is easy to pass the peak unless care is taken 
in tuning the signal generator. 

Unknown Frequencies are determined by 
"beating" them against a known frequency, 
as in Fig. 6C. Connect both the test signal 
and signal generator across the load resistor, 
then tune the signal generator through its 
range. 

With RF signals, when the generator fre- 
quency equals that of the test signal, the two 
will lock in phase, reinforce each other, and 
the output will increase sharply. 

With AF signals, the VTVM needle will 
start quivering, then oscillate, just before the 
two signals reach the same frequency. The 
oscillations will slow down and stop when the 
two frequencies are exactly equal, only to 
start again as the exact frequency is passed. 

In the Case of RF Signals, an oscilloscope 
is a better indicator than a VTVM because 
of the locking of the two signals. Connect the 
vertical input to the VTVM terminals of the 
unit, and a complex wave pattern will be 
shown when off -frequency. When the two 
frequencies are equal. a good sine wave pat- 
tern will result (if both inputs are sine 

MATERIALS LIST-RFAF METER 

D es ig. Description 

R1 
Cl, C2 
C3 

C4 
CS 
C6 
C7 
C8 
C9 
C10 
C11 
C12 
C13 
D1 

S1 
S2 
S3-512 
M isc. 

.5 meg. %watt resistor 

.005 mfd. 50 -volt capacitors 
25.385 mmfd variable capacitor with midline plates (see 

text) 
.0001 mmfd (100 mould) mica or disk capacitor 
.0025 mmfd (250 'mid) mica or disk capacitor 
.0005 mmfd (500 mmfd) mica or disk capacitor 
.001 mould (1000 mmfd) mica or disk capacitor 
.0025 mmfd (2500 mmfd) mica or disk capacitor 
.005 mmfd (500 mould) mica or disk capacitor 
.01 mmfd mica disk or ceramic capacitor 
.025 mmfd ceramic capacitor 
.05 mmfd ceramic capacitor 
.1 mmfd ceramic capacitor 
1N34, 1N48, etc.. diode 
Open circuit jack 
5 -pole 3 position rotary switch (Mallory 3263J: see text) 
DPDT 3 -position lever (Switchcraft 3037L: gee text) 
SPST toggle switch 
Sin binding posts, four ceramic stand-off or feedthrough 
insulators, crystal socket. knobs. hookup wire 

waves) and the amplitude will be about twice 
that of the complex wave. 

With AF signals (using an audio oscilla- 
tor), the needle oscillation of the VTVM will 
be more pronounced. Phones may be used 
for an audible check of the zero -beat note. 

Due to the lack of a buffer amplifier in the 
unit, the two frequencies will tend to lock 
together as the generator frequency ap- 
proaches that of the test signal. At audio fre- 
quencies, this effect is slight, but it does lim- 
it the exactness that can be achieved at radio 
frequencies. 

In all three tests, you must be sure that 
indications are received at the fundamental 
frequency rather than a harmonic. If the 
approximate frequency involved is known, 
this is no problem. If not, you can determine 
it by working out this formula: 

Fl. XF2 
Fundamental Frequency - 

F2 - Fl 
First make a test for the lowest frequency 

which gives an indication (meter dip on 
resonance test, peak on crystal test, beat -note 
on frequency comparison test). The lowest 
frequency will be Fl. 

Gradually increase the frequency of the 
generator until a second indication is noted, 
taking care not to pass the next frequency 
that gives an indication. That will be F2. 

Charged Plastic Dusts Platter 
If the grooves of your hi-fi phonograph 

records are filled with dust, here's how to 
remove it the harmless electrostatic way; 
Take a piece of Saran plastic wrap and 
crumple it in your fingers while holding it 
about an inch above the surface of the revolv- 
ing platter. The static electricity produced 
by crumpling the plastic will attract the dust 
particles and hold them. If you watch very 
closely, you'll actually he able to see them 
jump from the platter to the charged wad of 
plastic.-J.A.C. 
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T PIS: 
For Information on Classified ads-to be included in our next RADIO -TV EXPERIMENTER HANDBOOK and other Handbooks-write C. D. Wilson, Manager, Classified Advertising, SCIENCE aid MECHANICS HANDBOOK DEPT., 505 Park Avenue, New York 22, N. Y. 

AUTHOR'S SERVICE 

PUBLISH your book! Join our success- ful authors: publicity advertising promo- tion, beautiful books. All subjects invited. Send for free manuscript report and de- tailed booklet. Carlton Press, Dept. DOC, 
84 Fifth Avenue, New York City 11. 

AUTO TRAILERS & SUPPLIES 

BUILD Expanding eight foot trailer. 
Accommodates five. Literature 100. Fra- Mar Company, Wilmington, Mass. 

BUSINESS OPPORTUNITIES 
FREE Book "990 Successful Little - Known Businesses." Work home! Plymouth - 

511W, Brooklyn 4, N. Y. 
SHARPEN Saws and Lawnmowers the profitable way. Send for Free literature. 

Max Manufacturing Company, 138 Stockton Avenue, San Jose 26, Calif. 

BUY IT WHOLESALE 

LOOKING for something??? Buyers Service. 9325-0 Mendard, Oak Lawn. Illinois. 

CAMERAS & PHOTO SUPPLIES 
AT last! Build your own supersensitive light meter from complete kit with easy to follow instructions. Uses newest cad- mium sulfide light cell, shows ASA speeds 

.3 to 25,000, F stops .7 to 90 measures accurately moonlight to bright sunlight. Send $19.95 to Kit Division, Science and Mechanics. 505 Park Ave., New York 22, N. Y. Money completely refunded if Kit returned within ten days for any reason. 
CARTOONING, COMMERCIAL ART & 

SIGN PAINTING 
SURE! You can draw portraits of Rela- tives and Friends. Make money too with Corydon Snyder's "Art-Alds." Write for particulars or send him $1.00 for complete profile set to 520 North Paulina St., Chicago 22, III. 

EDUCATION & INSTRUCTION 
LEARN While Asleep with our recorder, phonograph or amazing new "Electronic Educator" endless tape recorder. Details free. Research Association. Box 24 -CC, Olympia. Washington. 

ELECTRIC MOTORS 

MOTORS: le B.P. General Electric $7.50. 1 H.P. Wagner $14.50. Send Money Order. Rebuilt Sizes to 5 H.P., List 100. A.C. Motors, 3101 N. 32nd St., Philadel- phia 32, Penna. 

ELECTRICAL EQUIPMENT & SUPPLIES 
MOTOR Repairing simplified. Free de- tails! Modern, Box 8715, Kansas City 14, Missouri. 
COMPLETE kit with easy to follow in- structions for building a high precision 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 satisfied, kits may be returned within ten days for a complete refund. Kit Division, Science and Me- chanics, 505 Park Ave., New York 22. New York. 

FISHING TACKLE BAIT & LURES 

FISH, Animal, Baits, Lures, Calls. Books. Catalogs 200. Myers Lures, Marquand, Mo. 

FOR INVENTORS 
DESIGNING Model making. Develop- ment work, Blueprints, write, M. Martin, Martindale, Pa. 

SAVE High fees! Apply for your Patent yourself. New "Do -It -Yourself" Patent Kit now makes 1t easy! Free "Registra- tion Form." Miss Susan Blain, 306 Carry Building, Washington 5, D.C. 

How to, Write a 

Classified Ad 

That Pulls 
wool ,o Sov end 

How ,o Soy a 

'Worth Its 

Weight In Gold 
Make your classified ad pay! This hand- 
book tells how-with examples, included 
Is a Credit Certificate worth $2.00 to- ward the cost of a classified ad in S & M. For a copy of "How to Write a Classified Ad That Pulls," send $1.00 to Science and 
Mechanics, Dept. COW -595, 505 Park Ave., New York 22, N. Y. 

GOVERNMENT SURPLUS 
GOVERNMENT Surplus Ave liable Lo- cally. Government Publication. Send Air- mail. 750. Surplus, Box 36, Everett. Washington. 

HELP WANTED 
THOUSANDS of job openings, Nation- wide -Worldwide. Box 12, Detroit 13, Mich. 

HYPNOTISM 
HYPNOTIZE Self, Others wtllle asleep with amazing hypnotic phonograph rec- ords, tapes. Catalog free. Research Association, Box 24-C, Olympia. Wash. 
NEW concept teaches you se'.f-hypnosis quickly! Free literature. Smith -McKinley. Box 3038, San Bernardino, Calif. 

LEATHERCRAFT 
AMAZING Flexllfe coating makes worn leather beautiful again. All colors. Not a lacquer. Details and leather sample free. Modac, 216 Jackson. Chicago 6. Ill. 
MAGIC TRICKS, JOKER NCVELTIES 

& PUZZLES 

2700 NOVELTIES, 'Fricke, jokes, fun - makers, hobbles. World's biggest gadget catalog 100. Johnson -Smith, D-522. Detroit 7. 

MISSILES & ROCKETS 

ROCKETS Available Now: New 2 -Stage Model Spacecraft! Kits, Cones, Engines, Chemicals. Bigger, 1962 Catalog 254. Central Rocket Company, Waupaca, Wis. 
MONEYMAKING OPPORTUNITIES 

SECOND Income From 011 Can End Your Toll! Free Book and Oilfield Maps! National Petroleum, Pan-American Build- ing -3M, Miami 38, Fla. 
MUSIC & MUSICAL INSTRUMENTS 
PLAYER Plano rolls, parts, books, serv- ice. Literature dime. Rodgers, 16381 Shelby Drive, Cleveland 30, Ob1o. 

PATENT SERVICE 

PATENT Searches, including Copies of nearest patents, $6.00. Reports airmailed within 48 hours. More than 200 registered patent attorneys have used my service. Free invention protection forms. Write Miss Ann Hastings, P. 0. Box 176, Washington 4, D. C. 

SAVE High fees! Apply for your Patent yourself. New "Do-It-Yourseii" Patent Kit now makes It easy! Free "Registra- tion Form." Miss Susan Blain, 306 Carry Building, Washington 5, D. C. 
NO Letter to write! Special "Invention For Sale" form presents your idea to buyers. Tells them what they must know, best way. Packages of six forms, 5100. Science and Mechanics, Craft Print Divi- sion, 505 Park Ave., New York 22, N Y. 

PERSONAL 

MEXICAN Legal Matters. A. Espejo, Box 217-M, Tijuana, Mexico. 

PETS-DOGS, BIRDS, RABBITS, 
HAMSTERS, ETC. 

REGISTERED German Shepherd Pup- pies, older males, females shipped any- where. George Ocher, Jacksonville, Texas. 

PHOTO FINISHING, ETC. 

A Free Roll of Kodak Film with each developing and printing Guaranteed Qual- ity send for free mailers. Economy Photo Service, Dept. S, P. 0. Box 1111, Albany, New York. 

PRINTING OUTFITS & SUPPLIES 

PRINTING Presses, Type, Supplies. List 40. Turnbaugh Service, biechanics- burg, Pennsylvania. 

RADIO & TELEVISION 

TROUBLE -SHOOTING Made Easy: Professional Electronic Technician Secrets Revealed, complete method $1.00 Signa- ture Publications, 3150 El Cajon, San Diego 4, Calif. 

CONSTRUCT a quality FM Receiver. Challenge to Seasoned Experimenters. Also 26 new, exciting projects in "Radio - TV Experimenter" jí582. Expanded 38 - page "White's Radio Log" extra. Send 
$1.00 to Sc ence and Mechanics, Handbook 
Division, 505 Park Ave., New York 22, New York. 

STAMP COLLECTING 

1,000 DIFFERENT $1.00 with approvals only. Alfred Jacobsen, Crompond, N. Y. 

"1962 PRICE List 132 pages-United States-United Nations-B. N. A. Price 
306 Deduction on $3.00 purchase. Excel- lent Reference Booklet, 700 Illustrations." N. Knlffin, 1700 Harvard Street, Swissvale, Pennsylvania. 

FREE Triangles, Pictorials, Others. 55 Different Colorful. Low Priced Approvals. L. Baird, SM-1, Box 8128, Portland 7. Oregon. 

WELDING EQUIPMENT & SUPPLIES 

FREE Catalog, Welders Kits. Build 350 - ampere welder using aircraft generator. plans 254. Dunbar, Minneapolis 8, Minn. 
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Int,a 

THE SSA 

HANDBOOK LIBRARY 
1 

HERE is a brand-new service available to readers of SCIENCE and 

MECHANICS and the S&M Handbooks. Now, for a first time, you 

can order the S&M Handbooks you want in advance of publication date (and 

even be sure you'll receive your copies before the publication date!) 

During 1962, S&M will publish 30 Handbooks-the list and descriptions cover 

these two pages. By sending your order now, you can be sure you'll never miss 

the Handbooks you want. Each Handbook is $1 (and that covers postage and 

handling)-but better yet-you can have all 30 Handbooks for only $20 .. , a 

full third off! 

And, don't miss the four -issue subscription to four all-time favorite Handbooks- 

see the bottom of the order coupon on the other page. 

Order your Handbooks now-you'll be glad you did! 

S & M 'HANDBOOKS -1962 
HOME APPLIANCE REPAIR (No. 590)-A how-to book covering FM, TV and short wave stations with latest revisions. Publication 

repair and maintenance of the major home appliances: washer, dote: March. 

dryer, water heater, furnaces, incinerators, appliance motors, etc. 

Checks to make before calling the serviceman. Publication date: 

January. 

FURNITURE HANDBOOK (No. 5911-Step-by-step instructions to 

build furniture for every area around the home. More than 35 

projects fo build, plus procedures in upholstering, springing, 

clamping, joining and finishing. Publication dale: January. 

1001 HOW -TO -IDEAS (No. 592)-Crammed with time and money 

saving tips on maintenance of homes, cars, boats, plus practical 

kinks for the plumbing, electrical and rodio -TV do-it-yourselfer. 

Special bonus price comparator slide rule offered in this Hand 

book. Publication date: February. 

BOAT BUILDER'S HANDBOOK (No. 593)-New edition of this 

popular semi-annual offers a dozen completely detailed projects 

for small boats, including an 8 foot wafer scooter to be built in 

a day and a 9 foot paddle wheeler. Special discussion on refinishing 

plastic boats. Publication dote: February. 

SCIENCE FAIR PROJECTS including Science Experimenter 

(No. 5941-Here's on exciting new edition, offering two dozen chal- 

lenging projects of prize-winning caliber-just in time for stu- 

dents to enter models in the 1962 science fairs. Publication date: 

March. 

RADIO -TV EXPERIMENTER (No. 5951-Over 30 electronics projects 

for hams. DXers, short -wavers, citizens' band users and other 

experimenters. includes the complete White's Rodio Log of AM, 

CAR REPAIR HANDBOOK (No. 5961-A score of practical servicing 

articles for the car owner plus new developments in car repair tools 

and accessories. Hints on changeover to summer driving. Publico 

lion dote: April. 

GARDEN HANDBOOK INo. 5971-A definitive Handbook for the 

home gardener-with scores of tips and photographs. Best ideas 

for growing prize-winning flowers, fruits and vegetables. Special 

section devoted fo organic gardening. Publication date: April. 

HOME REPAIR HANDBOOK (No. 598)-A Handbook for the home 

handyman who wants to save money by doing his own repair and 

maintenance. Filled with valuable tips on plumbing, painting, 

glazing, carpentry and other repairs. Publication dater May. 

CAMPING HANDBOOK (No. 5991-A Handbook for the active 

sportsman-for both the first -timer and the "pro." Dozens of 

tips and ideas on all types of equipment, accessories, clothing, 

etc., for the outdoorsmon. Publication date: Moy. 

INVENTOR'S HANDBOOK (No. 6001-Scores of articles, full of 

tips for the inventor. How to patent your inventions, where to 

sell them, how to sell . plus discussions on cash sales, royal- 

ties, development, licensing, manufacturing, etc. Publication dote: 

June. 

WATER SPORTS HANDBOOK (No. 6011-A primer on water sports 

of all kinds: skin diving, scuba diving, water skiing, surf board 

riding, water polo, swimming and other water sports. More fun 

and more zest in the water. Publication date: June. 
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ENGINE HANDBOOK INo 602)-A complete Hardbook en en- 
gines of all kinds-for every type of mechanical -minded hobbyists 
and repairmen. Contains step-by-step detailed instruction on re- 
pair, maintenance, conversions, tuning, alterations. Publication 
date: July. 

HUNTING AND FISHING HANDBOOK (No. 6031-Fully illustrated 
Handbook covering all phases of these outdoor snorts. Includes 
sections on equipment, accessories, clothing, plus dozens of tips 
and ideas. Publication date: July. 

25 WHEEL PROJECTS (No. 6041-Detailed plans for 25 home proj- 
ects, including such popular items as carts, trailers, race cars, 
rollaway furniture, and others. This Handbook is a must for the 
active do-it-yourself craftsman. Publication date: July. 

TOOL DIRECTORY (No. 6051-A definitive directory of workshop 
tools-hand and power-illustrating, describing and giving manu- 
facturers for oil the woodworking and most useful metalworking 
tools offered to the home craftsman. Publication date: August. 

SURPLUS PROJECTS HANDBOOK (No. 6061-More than two dozen 
best buys in surplus for 1962, over o score of pracical projects to 
make from bargain surplus purchases. Plus, o complete list of 
surplus dealers, including full mailing address. Publication date: 
Aug ust. 

BOAT BUILDER'S HANDBOOK (No. 6071-Detailed projects for the 
small boat builder. More than a dozen plans that con be used at 
once, Including weekend projects as well as advanced plans calling 
for weeks of building. Plus ideas for preparing for the winter sea- 
son. Publication date: August. 

SCIENCE EXPERIMENTER Including Science Fair Projects (No. 60R( 
-Dozens of science projects plus new developments in science, 
review of scientific books, information on careers in science. A 
must for the high school student-already a favorite with his 
teacher. Publication dote: September. 

RADIO -TV EXPERIMENTER (No. 6091-Almost three dozen project 
articles for the electronics experimenter-expert and novice, plus 
information for the ham, short wave listener and DXer-plus ex- 
panded White's Radio Log, the complete AM/FM, TV and world- 
wide shortwave broadcasting. Publication dote: September. 

JUNIOR MECHANICS HANDBOOK (No. 610)-A "must" for the 
youngster starting out. This Handbook is destined to become a 

favorite of school and trode school instructors throughout the 
country. Publication dates September. 

HOME WORKSHOP HANDBOOK (No. 6111-A selection of the most 
popular how-to-doit articles for the home craftsman. Includes a 
wide variety of information on the use of power tools and how to 
build and use shop accessories. Fublication date: October. 

CAR REPAIR HANDBOOK INo. 6121-More than twenty servicing 
articles for the owner, plus the newest in developments in cars, 
accessories. How to get ready far winter driving. Publication date: 
October. 

ELECTtICAI HANDBOOK (No. 6131-An indispensable guide for 
the amateur and the do-it-yourselfer, os well as every apartment 
and home dweller. How to make minor electrical repairs, Installa- 
tions, hints and ideas by the score. Publication date: October. 

CERAMIC HANDBOOK (No 6141-A howto-doit Handbook show- 
ing scores of illustrations covering oil phases of making ceramic 
projects. Covers the gamut from the tiniest ashtrays to large table 
center -pieces. Publication date: November. 

HOME MODERNIZATION HANDBOOK (No. 6151-A handy guide 
to modernizing home or apartment-inside and out. Covers all 
rooms of the house, garage, attic and garden and patio. Also con- 
tains pions for the handyman. publication date: November. 

NEW CARS 1963 (No. 6161-A complete comparative study of all 
domestic and foreign new cars available In America in 1963-plus 
articles highlighting engineering and styling trends and up -to -the 
minute servicing tips. Publication date: November. 

MAGIC HANDBOOK (No. 6171-Tips on how to perform the famous 
tricks of famous magicians-os well as step-by-step plans on con- 
structing the necessary equipment. Excellent for the advanced 
magician os well os the beginner. Publication date: December. 

WOODWORKER'S ENCYCLOPEDIA (No. 6181-Fully illustrated 
Handbook that is o must for every handyman working with wood. 
Special sections on use of many types of tools. How -to -do -it instruc- 
tions for scores of different operations in the workshop. Publica- 
tion date: December. 

HOME BUILT POWER TOOLS (No. 6191-Step-by-step instructions 
for making power tools from salvage, surplus and/or inexpensive 
items found around the workshop or supply store. Fully illustrated, 
loaded with diagrams. Publication date: December. 

USE THIS ORDER FORM - NOW! 
S&M Handbooks / 505 Park Avenue / New York 22, N. Y. 

Please send me the S&M Handbooks I have circled below. I understand that each Handbook 
is $1 and covers postage and handling. All 30 Handbooks are specially priced at $20.00. 

Send all 30 Handbooks, as published. I enclose $20.00 

Send the Handbooks circled below-I enclose $ 

590 596 602 608 614 

591 597 603 609 615 

592 598 604 610 616 

593 599 605 611 617 

594 600 606 612 618 

595 601 607 613 619 

In all coses, orders will be filled with current issues or future issues upon publication. 
Back issues will not be sent unless specified. 

Enter my order for the following 4 -issue Subscriptions. Each subscription is $3 
which is enclosed with this order. 

Radio -TV Experimenter Science Experimenter & Science Fair Projects 
Boat Builder's Handbook Car Repair Handbook 

Name 

Address 

City Zone State 
5714 
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Cl.....:"...-.~.,"....e " Rudd le Yourself end Save $600 
VIII 

= r III' 

Complete Plans for- ° Jill 

FAST RUNABOUTS ' CATAMARANS CRUISERS.` SAILBOATS III 

RESORT FUN BOATS DUCK BOATS INBOARDS AND OUTBOARDS, 
h' 

How to Refinish Plastic Boots, Plan and Ruñ o Boat Rabe, Choose 
the Right Anchor, Build Remote Helmsman from Salvaged Power Unit 

complete plans for 
15 exciting 
BOATS 

Pick up a copy at your newsstand or 
send $1.00 including postage with cou- 
pon below 

Science and Mechanics Magazine, Dept. 3000 

Handbook Division 

505 Park Avenue, New York 22, New York 

Enclosed is $1.00; please send me my copy of Boat - 
builder's Handbook -593. 

NAME 

ADDRESS 

CITY ZONE... .STATE 

Sports Cruiser 

Luxury Inboard Runabout 

Utility Runabout 

Single -Double 
Cockpit Runabout 

Racing Sailboat 

Outboard Runabout 

Class F Racing Hydro 

Water Motorscooter 

Paddle -Wheeler 

Duck Boat 

Runabout for Youngsters 

Sailing Catamaran 

Utility Outboard 

Trailer Craft 

Fishing Auto -Topper 

Plus Special 
Feature Articles 

Family -Plan Competition 
for Boating Fans 

Electric Powered Helmsman 
for your Boat 

It's Time to Refinish Your 
Fiber Glass Boat 

Anchoring Small Craft 



WHITE'S RADIO LOG, 
An up-to-date broadcasting directory 
AM, FM, TV and Short Wave Stations 
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- 

Every effort has been mode to ensure accuracy of the information listed in this publication, but absolute accuracy is not 
guaranteed and, of course, only information available up to press -time could be includec. Copyright 1962 by Science 
and Mechanics Publishing Co., a subsidiary of Davis Publications, Inc., 450 East Ohio St., Chicago 11, III. 

QUICK REFERENCE INDEX 
U.S. FM Stations by States 178 

U.S. FM Stations by Call Letters 180 

U.S. and Canadian AM Stations Canadian FM Stations by Location 183 
by Location 160 

U.S. Television Stations 183 

U.S. AM Stations by Call Letters 169 Canadian Television Stations 185 

Mexican and Cuban AM Stations 177 World -Wide Short -Wave Stations 185 

U.S. and Canadian AM Stations 
by Frequency 151 

U. S. and Canadian AM Stations by Frequency 
U.S. stations listed alphabetically by states within groups, Canadian stations precede U.S. 
Abbreviations: Kc., frequency in kilocycles; W.P., watt power; d-operates daytime only. Wave length is given in meters 

Kc. Wave Length W.P. 

540-555.5 
CBT Grand Falls, N.F. 1000 
CBK Regina, Sask. 50000 
KVIP Redding, Calif. 5000d 
KFMB San Diego, Calif. 5000 
WGTO Cypress Gardens, 

Florida 50000d 
WDAK Columbus. Ga. 5000 
KBRV Soda Springs. Idaho 500d 
KWMT Ft. Dodge, Iowa 5000d 
WDMV Pocomoke City, Md. 5000 
WBIC Islip. N.Y. 250d 
W ETC Wendell-Zebulon, N.C. 250d 
WERO Canonsburg, Pa, 250d 
WYNN Florence, S.C. 250d 
WDXN Clarksville. Tenn. I000d 
WRIC Richlands, Va. 10000 

550-545.1 
CFNB Fredericton. N.B. 50000 
CFBR Sudbury, Ont. I000d 
CHLN Three Rivers, Que. 10000 
CI<PG Prince George. B.C. 250 
KENI Anchorage, Alaska 5000 
KOY Phoenix. Ariz. 5000 
KAFY Bakersfield, Calif. 1000 
KRAI Craig. Colo. 1000 
WAY R Orange Park, Fla. 1000d 
WGGA Gainesville, Ga. 5000 
K MVI Wailuku, Hawaii 1000 
KFRM Concordia, Kansas 5000d 
WCBI Columbus, Miss. 1000 
KSD St, Louis. Mo. 5000 
KOPR Butte, Mont. 1000 
WGR Buffalo. N.Y. 5000 
WORM Statesville, N.C. 500d 
KFYR Bismarck. N.Dak. 5000 
W K RC Cincinnati, Ohio 5000 
KOAC Corvallis, Oreg. 5000 
WHIM Bloomsburg. Pa. 1000 
WPAB Ponce, P.R. 5000 
WXTR Pawtucket. R.I. 1000 
KCRS Midland. Tex. 5000 
KTSA San Antonio. Tex. 5000 
WDEV Waterbury, Vt. 5000 
WSVA Harrisonburg, Va, 5000 
KART Blaine, Wash. 500d 
WSAU Wausau. Wis. 5000 

560-535.4 
CJDC Dawson Creek. B.C. 10 
CJKL Kirkland Lake. Ont. 50 
CFOS Owen Sound. Ont. 10 
WOOF Dothan, Ala, 500 
KYUM Yuma, Ariz. 10 
KSFO San Fran.. Calif. 50 
KLZ Denver, Colo. 50 
WQAM Miami, Fla. 50 
WIND Chicago. III. 50 
WM1K Middlesboro. Ky, 500 
WGAN Portland, Maine 50 
WHYN Springfield. Mass. 10 
WQTE Monroe, Mieh. 500 
WEBC Duluth, Minn. 50 

Ke. Wave Length 
KWTO Springfield. Mo. 
K MON Great Falls. Mont. 
WGAI Elizabeth City. N.C. 
WFIL Philadelphia. Pa. 
WIS Columbia. S.C. 
WHBQ Memphis. Tenn. 
KFDM Beaumont, Tex. 
I<PQ Wenatchee. Nash. 
WJLS Beckley. W.Va. 

570-526.0 
CKEK Cranbrook, B.C. 
CKCQ Quesnel, B.C. 
CFCB Corner Brook, N.F. 
CJEM Edmundston. N.B. 
WAAX Gadsden, Ala. 
I(CNO Alturas, Calif. 
KLAC Los Angeles. Calif. 5000 
WGMS Washington, D.C. 5000 
WACL Waycross, Ga. 5000 
W I<YB Paducah, Ky. 1000 
WVMI Biloxi. Miss. 1000d 
KGRT Las Cruces, N.Mex. 5000d 
W MCA New York, N.Y. 5000 
WSYR Syracuse, N.Y. 5000 
WWNC Asheville. N.C. 5000 
WSHE Raleigh, N.C. 500d 
W 1<BN Youngstown. Ohio 5000 
WNAX Yankton. S.Dak. 5000 
WFAA Dallas, Tex. 5000 
WRAP Ft. Worth. Tez. 5000 
KLUB Salt Lake City. Utah 5000 
KVI Seattle, Wash. 5000 
WMAM Marinette. Wis. 5000 

580-516.9 
CJFX Antigenish. N,S. 
CFRA Ottawa. Oat. 
C K EY Toronto, Ont. 
CKPR Ft. William, Ont. 
CKUA Edmonton. Alta. 
CKY Winnipeg. Man, 
WART Tuskegee, Ala. 
KTAN Tucson. Ariz. 
I<M1 Fresno. Calif. 
KU BC Montrose, Colo. 
W060 Orlando, Fla. 
WGAC Augusta, Ga. 
KFXD Nampa, Idaho 
WILL Urbana, Ili. 
KSAC Manhattan, Kans. 

00 WIBW Topeka, Kans. 
00 I<A LB Alexandria, La. 
00 W TAG Worcester, Mass. 
Od WELO Tupelo. Miss. 
On WAGR Lumberton. N.C. 
00 K W I N Ashland. Oreg. 
00 WHP Harrisburg, Pa. 
00 WKAQ San Juan, P.R 
00 

00 
00 

00 

W.P. Kc. Wave Length W.P. Kc. Wove Length W.P. 
soon 590 -508.2 KAVL Lancaster, Calif. 1000 

5000 KF RC San Francisco, Calif. 5000 
1000 KHAR Anchorage, Alaska 5000 WCKR Miami. Fla. 00 
5000 CFAR FlinFlon, Man. 10001 WDEB Pensacola, Fla. 505000 

5000 CKAR Huntsville, Ont. 1000 WCEH Hawkinsville, Ga. 5000 
5000 CK RS Jonquiere, Que. 1000 WRUS Russellville, Ky. 5000 
5000 VOCM St. Johns, N.F. 10000 1 KDAL Duluth, Minn. 5000 
5000 WRAG Carrollton, Ala, I000d WDAF Kansas City, M11o, 5000 
5000 K BHS Hot Springs. Ark. 5000d . K 01 y Havre. Mont. 1000 

KFXM San Bernardino. Cal. 10001 WGIR Manchester. N.H. 5000 
KCSI Pueblo, Colo. 1000 KGGM Albuquerque. N.Mex. 5000 
WDLP Panama City, Fla. 1000 
WPLO Atlanta, Ga. 5000 
KG MB Honolulu. Hawaii 5000 
KID Idaho Falls. Idaho 5000 
WBBT Wood River, Ill. 500d 
WVLK Lexington. Ky, 5000 
WEEI Boston. Mass. 5000 
W KZO Kalamazoo, Mich. 5000 
WOW Omaha, Nebr. 5000 
WROW Albany, N.Y. 5000 620-483.6 
WGTM Wilson, N.C. 5000 
KUGN Eugene. Oreg. 5000 
WARM Scranton, Pa. 5000 
WMBS Uniontown. Pa. 1000 
I<TBC Austin. Tex. 5000 
KSUB Cedar City, Utah 1000 
WLVA Lynchburg. Va. 1000 
KHQ Spokane, Wash. 5000 

1000 
1000 
1000 
1000 
5000 
1000 

5000 
50000 
5000 
5000 

10000 
50000 

500d 
5000 
5000 
5000 
5000 
5000 
5000 

5000d 
5000 
5000 
5000 
5000 
1000 

500 
1000 
5000 
5000 

KOBH Hot Springs, S.Dak. 5000 
WRKH Rockwood Tenn. I000d 
K D A V Lubbock. Tex. 500d 
WLES Lawrenceville. Va. 500d 
WCHS Charleston W,Va. 5000 
WKTY LaCrosse, Wit, 5000 

600-499.7 
CFCF Montreal. Que. 
CFCH North Bay, Ont. 
CFOC Saskatoon, Sask. 
CJOR Vancouver. B.C. 
CKCL 'rum. N.S. 
WIRB Enterprise. Ala. 
KCLS Flagstaff. Ariz. 
I<VCV Redding. Calif. 
KOGO San Diego. Calif. 
KZ IX Ft. Collins. Colo. 
WICC Bridgeport, Conn. 
WPOQ Jacksonville. Fla. 
WMT Cedar Rapids, Iowa 
WWOM New Orleans. La. 
WFST Caribou. Maine 
WCAO Baltimore, Md. 
WLST Escanaba. M lch. 
WTAC Flint, Mich. 
KGEZ Kalispell, Mont, 
WCVP Murphy, N.C. 
WSJS Winston-Salem. N.C. 
KSJB Jamestown. N.D. 
W FR M Coudersport, Pa. 
WAEL Mayaguez. P.R. 
WREC Memphis. Tenn. 
1<ROD El Paso, Tex. 
KERB Kermit, Tex. 
KTBB Tyler. Tez. 

610-491.5 
CHNC New Carlisle. Que. 
CJAT Trail, B.C. 
CKKL Thompson. Man. 
CKTB St. Catharines. Ont. 
WSGN Birmingham, Ala. 

5000 
10000 
5000 

10000 
1000 
1000 
5000 
1000 
5000 

10000 
5000 
5000 
5000 

IOOOd 
5000d 

5000 
1000d 

1000 
2000 

1000d 
5000 
5000 

1000d 
I000 
5000 
5000 

10000 
1000 

5000 
1000 
1000 

10000 
5000 

WAYS Charlotte, N.C. 
WTVN Columbus. Ohio 
WIP Philadelphia. Pa. 
KILT Houston. Tez. 
KVNU Logan, Utah 
WSLS Roanoke. Va. 
WHPL Winchester, Va. 
KEPR Kennewick, Waeh. 5000 

KWAL Wallace. Idaho 
KMNS Sioux City, Iowa 
WTMT Louisville. Ky. 
WLBZ Bangor, Maine 
WJDX Jackson, Miss. 
WVNJ Newark, N.J. 
WHEN Syracuse. N.Y. 
WDNC Durham, N.C. 
1< GW Portland. Oreg. 
WHJB Greensburg. Pa. 
WCAY Cayce. S.C. 
WATE Knoxville, Tenn. 
K W FT Wichita Falls. Tex. 5000 
WCAX Burlington. Vt. 5000 
WWNR Beckley, W.Va. 1000 
WTMJ Milwaukee, Wis. 5000 

5000 
5000 
5000 
5000 
5000 
5000 
500d 

CFCL Timmins, Ont. 10000 
CKCK Regina. Sask. 5000 
KTAR Phoenix. Ariz. 5000 
I<NGS Hanford. Calif. 1000 
KWSD Mt. Shasta. Calif. 10000 
KSTR Grand Junction. Colo. 5000d 
WSUN St. Petersburg. Fla. 5000 
WTRP LaGrange. Ga. 10000 

1 

1000 
500d 

5000 
500 
5000 
5000 
5000 

500d1000 

5000 

630-475.9 
CFCO Chatham. Ont. 1000 
CH IT Sherbrooke. Que. 5000 
CFCY Charlottetown. P.E.I. 5000 
CJET Smith Falls, Ont. 1000 
CKRC Winnipeg, Man, 5000 
CKOV Kelowna, B.C. 1000 
CKYL Peace River, Alta 1000 
WAVU Albertville. Ala. 1000d 
WJDB Thomasville. Ala. 10000 
KING Juneau, Alaska 1000 
KVMA Magnolia. Ark. I000d 
K IDD Monterey, Calif. 1000 
KNOW Denver. Colo. 5000 
WMAL Washington. D.C. 5000 
WSAV Savannah, Ga. 5000 
WNEG Toccoa, Ga. 5000 
KIDO Boise. Idahe 5000 
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Ke. Wave Lengfh W.P. 
WLAP Lexington. Ky. 5000 
KTIB Thibodaux, Le. 500d 
WJMS Ironwood, Mich. 1000 
KDWB So. St. Paul. Minn. 5000 
KXOK St. Louis, Mo. 5000 
KGVW Belgrade. Mont. 1000d 
KOH Reno Nev. 5000 
KLEA Levington, N.Mex. 500d 
WIRC Hickory. N.C. 1000d 
WMFD Wilmington, N.C. 1000 
KWRO Coquille, Oreg. 5000d 
WEJL Scranton. Pa. 500d 
WKYN San Juan, P.R. 1000d 
WPRO Providence, R.I. 5000 
KGFX Pierre. S.Dak. 250 
KMAC San Antonio Tex. 5000 
I<SXX Salt Lake City, Utah I000d 
KGDN Edmunds, Wash. 5000d 
KZUN Opportunity, Wash. 500d 

640-468.5 
CON St. John's, N.F. 10000 
KFI Los Angeles, Calif. 50000 
W01 Ames, Iowa 5000 
WHLO Akron. Ohio 1000 
WNAD Norman, Okla. I000d 

650-461.3 
KORL Honolulu. Hawaii 10000 
WSM Nashville, Tenn. 50000 
KI KK Pasadena, Texas 250d 

660-454.3 
KFAR Fairbanks, Alaska 10000 
KMEO Omaha, Nebr. 500d 
WNBC New York, N.Y. 50000 
WESC Greenville, S.C. 10000d 
KSI<Y Dallas. Tex. 1000 

670-447.5 
WMAQ Chicago, Ill. 50000 

680-440.9 
CHFA Edmonton. Alta. 5000 
CH LO St. Thomas. Ont. 1000 
CJOB Winnipeg. Man. 10000 
CKGB Timmins, Ont. 10000 
KNBC San Fran., Calif. 50000 
WPIN St. Petersburg, Fla. I000d 
WCTT Corbin. Ky. 1000 
WCBM Baltimore. Md. 10000 
WNAC Boston, Mass. 50000 
WDBC Escanaba. Mich. 1000 
KFEQ St. Joseph, Mo. 5000 
WINR Binghamton, N.Y. 1000 
WRVM Rochester, N.Y. 250d 
WPTF Raleigh, N.C. 50000 
W ISR Butler. Pa. 250d 
WAPA San Juan, P.Rico. 10000 
WMPS Memphis. Tenn. 10000 
KENS San Antonio. Tex. 50000 
KOMW Omak, Wash. 1000d 
WCAW Charleston. W.Va. 250 

690-434.5 
CBU Vancouver. B.C. 10000 
CBF Montreal, Que. 50000 
WVOK Birmingham, Ala. 50000d 
KVNA Flagstaff. Ariz. 1000 
K EVT Tucson, Ariz. 250d 
KBBA Benton, Ark. 250d 
XETRA Los Angeles, Calif. 50000 
KAPI Pueblo, Colo. 250d 
WADS Ansonia, Conn. 500d 
WAPE Jacksonville. Fla. 25000d 
KULA Honolulu, Hawaii 10000 
KBL1 Blackfoot, Idaho I000d 
KGGF Coffeyville. Kans. 10000 
WTIX New Orleans, La. 5000 
KTCR Minneapolis, Minn. 500d 
KSTL St. Louis. Mo. I000d 
KTCI Tarrytown, Nebr. 1000d 
K RCO Prineville, Oreg. 1000d 
KUSD Vermillion. S.Dak. 1000d 
KHEY El Paso. Tex. 10000 
KPET Lamesa. Tax. 250 
KZEY Tyler, Tex. 250d 
WCYB Bristol. Va. 10000d 
WNNT Warsaw. Va. 250d 
WELD Fisher, W.Va. 500d 

700-428.3 
WLW Cincinnati, Ohio 50000 

710-422.3 
CJSP Leamington, Ont. 1000d 
CFRG Gravelbourg, Sask. 5000d 
CKVa1 Ville Marie. Que. 1000 
WKRG Mobile. Ala. 1000 
K MPC Los Angeles. Calif. 50000 
KBTR Denver, Colo. 5000 
WGBS Miami, Fla. 50000 
WROM Rome, Ga. 1000d 
KEEL Shreveport, La. 50000 
WHB Kansas Cily. Mo. 10000 
WOR New York, N.Y. 50000 
DZRH Manila. P.1. 10000 
WKJB Mayaguez. P.Rico 1000 
WTPR Paris, Tenn. 250d 
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Kc. Wove Length W.P. 
I<GNC Amarillo, Tex. 10000 
KURV Edinburg, Tex. 250 
1(I RO Seattle Wash. 50000 
WDSM Superior. Wis. 5000 

720-416.4 
WGN Chicago, III, 50000 

730-410.7 
CJNR Blind River. Ont. 1000 
CKAC Montreal, Que. 50000 
CKDM Dauphin, Man. 10000 
CKLG No. Vancouver, B.C. 10000 
KFQD Anchorage, Alaska 10000 
W Pub W Athens. Ala. I000d 
KSUD W. Memphis, Ark. 250 
WKTG Thomasville. Ga. I000d 
KLOE Goodland, Kans. I000d 
WFMW Madisonville. Ky. 250d 
W M1MTC Van Cleve, Ky. 1000d 
KTRY Bastrop. La. 250d 
WARB Covington. La. 250d 
W M MS Bath. Maine 1000d 
WALE Chicopee, Mass. I000d 
KWRE Warrenton, Mo. 1000 
KWOA Worthington, Minn. I000d 
KURL Billings, Mont. 500d 
K111GM Albuquerque,N.M ex. 1000d 
WOOS Oneonta, N.Y. 1000d 
WFMC Goldsboro. N.C. í000d 
WOHS Shelby. N.C. 1000d 
W M GS Bowling Green, Ohio 1000d 
KBOY Medford. Oreg. I000d 
W NA 1< Nanticoke, Pa. I000d 
WPIT Pittsburgh. Pa. I000d 
WPAL Charleston. S.C. I000d 
W LIL Lenoir, Tenn. 1000d 
KRZY Grand Prairie, Tex. 500d 
KSVN Ogden. Utah 1000d 
WPIK Alexandria, Va. I000d 
WMNA Gretna, Va. I000d 
KULE Ephrata, Wash. 1000d 
WXMT Merrill. Wis. I000d 

740-405.2 
CBXA Edmonton. Alta. 250 
CBL Toronto. Ont. 50000 
WBAM Montgomery, Ala. 50000d 
KUEQ Phoenix, Ariz. 1000d 
KBIG Avalon. Calif. I0000d 
I<CBS San Francisco, Calif. 50000 
KSSS Colo. Springs, Colo. 1000 
KVFC Cortez, Colo. 1000d 
W KIS Orlando, Fla. 5000 
KY ME Boise, Idaho 500d 
WVLN Olney. Ill. 250d 
I<BOE Oskaloosa, Iowa 250d 
WNOP Newport. 1<y. I000d 
WFRB Frostburg, Md. 250d 
WTAO Cambridge. Mass. 250d 
KPBM Carlsbad, N.Mex. I000d 
WGSM Huntington. N.Y. 1000d 
WMBL Morehead City, N.C. 1000d 
WPAQ Mount Airy, N.C. 10000d 
KR MG Tulsa, Okla. 50000 
WVCH Chester. Pa. 1000d 
WIAC San Juan, P.Rico 10000 
WBAW Barnwell, S.C. 1000d 
WIRJ Humbolt, Tenn. 250d 
WJIG Tullahoma, Tenn. 250d 
KTRH Houston, Tex. 50000 
KCMC Texarkana, Tex. 1000 
WBCI Williamsburg, Va. 500d 

750-399.8 
WSB Atlanta, Ga. 50000 
W B M D Baltimore, Md. I000d 
KM1111 Grand island, Neb. I0000d 
WHEB Portsmouth, N.H. 1000d 
KSEO Durant. Okla. 250d 
KXL Portland, Oren. 50000 
WPDX Clarksburg, W.Va. I000d 

760-394.5 
KGU Honolulu, Hawaii 10000 
WJR Detroit, Mich. 50000 
WCPS Tarboro, N.C. 1000d 

770-389.4 
K UOM Minneapolis. Minn. 5000d 
WCAL Northfield. Minn. 5000d 
W E W St. Louis. Mo. 1000d 
KOB Albuquerque, N.Mex. 50000 
WABC New York. N.Y. 50000 
KXA Seattle. Wash. IOOOd 

780-384.4 
WBBM Chicago. 111. 50000 
WJAG Norfolk, Neb. 1000d 
WCI<B Dunn. N.C. I000d 
WBBO Forest City. N.C. I000d 
KSP1 Stillwater, Okla. 250d 
WAVA Arlington, Va. I000d 

790-379.5 
CFCW Camrose, Alta, 10000 
CKMR Newcastle. N.B. 1000 
CHB Halifax, N.S. 10000 
CKSO Sudbury, Ont. 10000 
WTUG Tuscaloosa. Ala. SOOd 
KCEE Tucson, Aria 5000d 

Ke. Wove Length 
KOSY Texarkana, Ark. 
1(DAN Eureka. Calif. 
KABC Los Angeles, Calif. 
WLBE Leesburg. Fla. 
WFUN Miami Beach, Fla. 
WPFA Pensacola. Fla. 
WQXI Atlanta. Ga. 
WGRA Cairo, Ga. 
KEST Boise, Idaho 
WRM11S Beardstown, Ill. 
I< X XX Colby. Kans. 
WAKY Louisville, Ky. 
WRUM Rumford, hin. 
WSGW Saginaw, Mich. 
WSJC Magee, Miss. 
KGHL Billings, Mont. 
WWNY Watertown, N.Y. 
WLSV Wellsville, N.Y. 
WTNC Thomasville. N.C. 
KXGO Fargo, N.Dak. 
I<WIL Albany. Oreg. 
WAEB Allentown. Pa. 
WPIC Sharon. Pa. 
WEAN Providence, R.I. 
W W BD Bamberg. S.C. 
WETB Johnson City, Tenn. 
WMC Memphis. Tenn. 
KTHT Houston, Tex. 
I<FYO Lubbock, Tex. 
KUTA Blanding, Utah 
WSIG Mount Jackson, Va. 
WTAR Norfolk. Va. 
KGM1 Bellingham, Wash. 
KNEW Spokane, Wash. 
WEAQ Eau Claire. Wis. 

800-374.8 
CHAB Moose Jaw, Sask. 
C1(OI< Penticton, B.C. 
CFOB Ft. Frances, Ont. 
CJLX Ft. William, Ont. 
CJBQ Belleville, Ont. 
CKLW Windsor, Ont. 
CHRC Quebec, Que. 
CJAD Montreal, Que. 
VOWR St. Johns, N.F. 
WHOS Decatur, Ala. 
WMGY Montgomery, Ala. 
KINY Juneau, Alaska 
I<AGH Crossett. Ark. 
KVOM Morrilton. Ark. 
1<UZZ Bakersfield, Calif. 
1<DAD Weed, Calif. 
KERN Brighton, Colo. 
WLAD Danbury, Conn. 
WSUZ Palatka. Fla. 
WJAT Swainsboro, Ga. 
KXIC Iowa City, Iowa 
WBOK New Orleans, La. 
WCCM Lawrence, Mass. 
KREI Farmington, Mo. 
K DBM Dillon. Mont, 
WKDN Camden. N.J. 
KJEM Okla City, Okla. 
KPDQ Portland. Oreg. 
WCHA Chambersburg, Pa. 
WDSC Dillon, S.C. 
WEAB Greer, S.C. 
WDEH Sweetwater, Tenn. 
KDDD Dumas, Tex. 
KBUH Brigham City. Utah 
WSVS Crewe. Va. 
WKEE Huntington. W.Va. 
WDUX Waupaca, Wis. 

810-370.2 
CFAX Victoria. B.C. 
KGO San Francisco. Calif. 
WABW Annapolis, Md. 
KCMO Kansas City, hin. 
WGY Schenectady, N.Y. 
WKBC N.Wilkesboro. N.C. 
WCEC Rocky Mount, N.C. 
WEDO McKeesport. Pa, 
WKVM San Juan, P.R. 

820-365.6 
WAIT Chicago, Ili. 
WIRY Evansville, Ind. 
WOSU Columbus, Ohio 
WFAA Dallas. Tex. 
WBAP Ft. Worth, Tex. 

830-361.2 
KI KI Honolulu. Hawaii 
WCCO Minneapolis, Minn. 
I< BOA Kennett, Mo. 
WNYC New York, N.Y. 

840-356.9 
WKAB Mobile, Ala. 
W KNB New Britain, Conn. 
WHAS Louisville, Ky. 
WVPO Stroudsburg, Pa. 

850-352.7 
CKVL Verdun, Que. 
CKRD Red Deer, Alta. 
WYDE Birmingham, Ala. 
KICY Nome, Alaska 
KOA Denver, Colo. 
WRUF Gainesville, Fie. 

W.P. Ke. Wave Length W.P. 
1000 

5000d 
5000 
5000 
5000 

I000d 
5000 

IOOOd 
1000d 

500d 
5000d 

5000 
1000r1 

5000 
1000d 
5000 
1000 

I000d 
1000d 
5000 
1000 

500 
1000d 

5000 
1000d 
I000d 

5000 
5000 
5000 

I000d 
IOOOd 

5000 
5000 
5000 
5000 

10000 
10000 

1000 
5000 
1000 

50000 
10000 
10000 

1000 
I000d 
I000d 

5000 
250d 
250d 
250d 

1000d 
500d 
250d 

1000d 
I000d 
I000d 
I000d 
1000d 
I000d 
I000d 
I000d 
250d 

I000d 
I000d 
I000d 
250d 

1000d 
250d 
250d 

5000d 
I000d 
1000d 

I000d 
50000 

250d 
50000 
50000 
1000d 
I000d 
1000d 
25000 

5000d 
250d 

5000d 
50000 
50000 

250 
50000 
I000d 

1000 

1000d 
1000d 
50000 
250d 

50000 
10000 
10000 
5000 

50000 
5000 

WEAT W. Palm Beach, Fla. 1000 
KIMO Hilo, Hawaii 1000 
WHDH Boston. Mass. 50000 
W I(BZ Muskegon, Mich. 1000 
l(FUO St. Louis. Mo. 5000d 
WKIX Raleigh. N.C. 10000 
WJW Cleveland, Ohio 10000 
WEEU Reading. Pa. 1000 
WABA Aquadilla, P.R. 500 
WRAP Norfolk, Va. 5000 
I<TAC Tacoma. Wash. 1000 

860-348.6 
CHAK Inuvik, N.W.T. 1000 
CJBC Toronto, Ont. 50000 
W H RT Hartselle. Ala. 250d 
WAh11 Opp. Ala. 1000d 
KIFN Phoenix. Ariz. 1000d 
I<OSE Osceola. Ark. I000d 
I<W RF Warren, Ark. 250d 
KTRB Modesto. Calif. 10000 
WOWW Naugatuck, Conn. 250d 
WAZE Clearwater, Fla. 500d 
W K.KO Cocoa, Fla. I000d 
WERD Atlanta, Ga. 1000 
WDMG Douglas, Ga. 5000d 
WMRI Marion, Ind. 250d 
KWPC Muscatine. Iowa 250d 
KOAM Pittsburg. Kans. 10000 
WSON Henderson. Ky. 500d 
WAVE Dundalk, Md. 500d 
WSBS Gt. Barrington, Mass. 250d 
KNUJ New Ulm, Mine, I000d 
W h1 AG Forest. Miss. 500d 
I<ARS Balen, N. Mex. 250d 
WF510 Fairmont. N.C. I000d 
1(h1FR Medford, Oreg. I000d 
WAMO Pittsburgh, Pa. I000d 
WTEL Philadelphia. Pa. 250d 
WLBG Laurens, S.C. 1000d 
WIVI< Knoxville, Tenn. 1000d 
WMTS Murfreesboro, Tenn. 250d 
I(FST Ft. Stockton, Tex. 250d 
KPAN Hereford. Tex. 250d 
l<SFA Nacogdoches. Tex. IOOOd 
KONO San Antonio, Tex, 5000 
KWHO Salt Lake City, 

Utah IOOOd 
WEVA Emporia, Va. I000d 
WOAY Oak Hill, W.Va. 10000d 
WFOX Milwaukee, Wis. 250d 

870-344.6 
KIEV Glendale. Calif. 250d 
KAIM Kalmuki. Hawaii 1000 
W W L New Orleans, La. 50000 
W I<AR E. Lansing, Mich. 5000d 
WHCU Ithaca, N.Y. 1000d 
WGTL Kannapolis. N.C. 1000d 
WHOA San Juan, P.R. 5000 
KJIM Ft. Worth, Tex. 250d 
WFLO Farmvilie. Va. I000d 

880-340.7 
WCBS New York. N.Y. 50000 
WRRZ Clinton, N.C. 1000d 
WRFD Worthington, Ohio 5000d 

890-336.9 
WLS Chicago. Ili. 50000 
WHNC Henderson, N.C. IOOOd 
KBYE Okla. City, Okla. 1000d 

900-333.1 
CKTS Sherbrooke, Que. 1000 
CHML Hamilton. Ont. 5000 
CHNO Sudbury, Ont. 10000 
CJBR Rlmouski, Que. 10000 
CKJL St. Jerome, Que. 1000 
CJVI Victoria, B.C. 10000 
CKBI Prince Albert, Sask. 10000 
WATV Birmingham, Ala. 1000d 
WGOK Mobile, Ala. I000d 
WOZK Ozark, Ala. 1000d 
KPRB Fairbanks. Alaska 10000 
K HOZ Harrison, Ark. I000d 
K BI F Fresno, Calif. I000d 
KGRB West Covina, Calif. 250d 
WJWL Georgetown, Del. I000d 
WSWN Belle Glade, Fla. 1000d 
W MOP Ocala, Fla. 1000d 
WCGA Calhoun, Ga. I000d 
WCRY Macon, Ga. 250d 
WEAS Savannah, Ga. 5000d 
KTEE Idaho Falls, Ida. I000d 
KSIR Wichita, Kan, 250d 
W KYW Louisville, Ky. I000d 
WLSI Pikeville, Ky. 5000d 
KREH Oakdale. La. 250d 
WCME Brunswick, Maine 1000d 
WATC Gaylord, Mich. 1000d 
KTIS Minneapolis, Minn. 1000d 
WDDT Greenville, Miss. 1000d 
KFAL Fulton, Mo. I000d 
KJSK Columbus, Nebr. 1000d 
WOTW Nashau, N.H. 1000d 
WBRV Boonville, N.Y. I000d 
WSPN Saratoga Sores., N.Y. 250d 
WAYN Rockingham, N.C. I000d 
WIAM Williamston, N.C. I000d 
KFNW Fargo, N.Dak. 1000d 
WCNS Canton, Ohio 500d 
WFRO Fremont, Ohio 500d 



Re. Wove Length 
WCPA Clearfeld, Pa. 
WFLN Philadelphia, Pa. 
WKXV Knoxville. Tenn. 
WCOR Lebanon. Tenn. 
KALT Atlanta, Tex. 
KMCO Conroe, Tex. 
KFLD Floydada, Tex. 
KCLW Hamilton. Tex. 
WODY Bassett, Va. 

W.P. 
I000d 
1000d 
IOOOd 

500d 
1000d 

500d 
250d 
2504 
500d 

Ke. Wove Length 

930-322.4 
CFBC Saint John, N.B. 
CJCA Edmonton, Alta. 
CJON St. John's, N.F. 
W ETO Gadsden, Ala. 
KTKN Ketchikan, Alaska 
KAPR Douglas, Ariz. 
KH1 Los Angeles, Calif, 

W.P. 

10000 
10000 
10000 
10000 

1000 
10000 

5000 

WAFC Staunton. Va. I000d KMET Paradise, Calif. 500d 
KUEN Wenatchee. Wash, 10004 I<IUP Durango, Colo. 5000 
WATK Antito, Wis. 250d WKSB Milford, Del. 5004 

WHAN Haines City. Fla. 1000 

910-329.5 WJAX Jacksonville, Fla. 
WKXY Sarasota, Fla. 

5000 
1000 

CJDV Drumheller, Alta. 10000 WMGR Bainbridge. Ga. 5000 
CKLY Lindsay. Ont. 1000 KSEI Pocatello, Idaho 5000 
CB0 Ottawa, Ont. 5000 WTAD Quiney, III. 5000 
CFJC Kamloops, B.C. 10000 WKCT Bowling Green, Ky, 1000 

CHRL Roberval Que. 1000 WFMD Frederick, Md. 5000 
WDVC Dadevllie, Ala. 500d WREB Holyoke. Mass. 500d 
KPHO Phoenix, Ariz. 5000 WBCK Battle Creek, Mich. 5000 
K LCN Blytheville, Ark. 5000d KKIN Aitkin, Minn. IOOOd 

KAMD Camden, Ark. 1000 WSLI Jackson, Mks,5000 
KDEO El Cajon, Calif. 1000 KWOC Poplar Bluff, Mo. 1000 
KEWB Oakland. Calif. 5000 KOFI Kalispell, Mont. 5000d 
KOXR Oxnard. Calif. 1000d KOLA Ogallala, Nebr. 5004 
KPOF nr. Denver, Colo. 5000 WWNH Rochester, N.H. 5000d 
WHAM New Britain, Conn. 5000 WPAT Paterson. N.J. 5000 
WPLA Plant City, Fla. 1000d WREN Buffalo, N.Y. 5000 
WGAF Valdosta, Ga. 5000 WIZR Johnstown, N.Y. 10000 
KBGN Caldwell. Ida. I000d WSOC Charlotte, N.C. 5000 

W A KO Lawrenceville. Ill. 500d WRRF Washington, N.C. 5000 
WSUI Iowa City, Iowa 5000 WEOL Elyria, Ohio 1000 
WLCS Baton Rouge. La. 1000 WKY Oklahoma City, Okla. 5000 
WABI Bangor, Maine 5000 KAGI Grants Pass, Oreg. 5000 
WFDF Flint, Mich. 5000 WCNR Bloomsburg, Pa. 10000 
WCOC Meridian, Miss. 5000 KSDN Aberdeen, S.D. 1000 
KOYN Billings, Mont. 10004 WSEV Sevierville, Tenn. 50000 
KYSS Missoula, Mont. I000d KDET Center. Tex. IOOOd 
KBIM Roswell, N.Mex. 5000d KITE San Antonio, Tex. 5000 
WLAS Jacksonville, N.C. 50004 KENY Bellingham -Ferndale 
KCJB Minot. N.Dak. 1000 Wash. 1000d 
WPFB Middletown, Ohlo 1000 WSAZ Huntington, W.Va. 5000 
KGLC Miami, Okla. 1000 KROE Sheridan, Wye. 10004 
KURY Brookings, Oreg. I000d WLBL Auburndale, Wis, 50004 
WAVL Apollo. Pa. 
WGBI Scranton, P.. 

1000d 
1000 940-319.0 

WSPO Smethport, Pa. 1000d 
WSBA York, Pa. 1000 
WPRP Ponce, P.R. 5000 
W NCG North Charleston, S.C. 5004 
WORD Spartanburg, S.C. 5000d 
WJCW Johnson City, Tenn. 5000 
W EPG S. Pittsburgh, Tenn. 500d 
KNAF Fredericksburg, Tex. 10004 
KRIO McAllen, Tex. I000d 
K RRV Sherman, Tex. 1000 
HALL Salt Lake City, Utah 5000 

W W RJ White River Junction. 
Vermont 1000d 

WRNL Richmond, Va. 5000 
WHYE Roanoke. Ve. 10004 
(ORD Pasco, Wash. 1000d 
KIXI Renton, Wash. 1000 
KISN Vancouver, Wash. 1000 
WHSM Hayward, Wis. I000d 
WDOR Sturgeon Bay. Wls. 1000d 

CBSI Montreal, Que. 
CJGX Yorkton, Sask. 
CUB Vernon, B.C. 
KOBY Tucson, Arlo. 
i<FRE Fresno, Calif, 
WINZ Miami, Fla. 
WMAZ Macon, Ga. 
WMIX Mt, Vernon, 111, 

KIOA Des Moines, Iowa 
WYLD New Orleans, La. 
W MEW Baltimore, Md. 
KISH Valentine, Nebr, 
WFNC Fayetteville, N.C. 
KGRL Bend, Oreg. 
WESA Charleroi. Pa. 
WGRP Greenville, Pa. 
WIPR San Juan. P.R. 
KIXZ Amarillo. Tex. 
KTON Belton, Tex. 
KATQ Texarkana, Tex. 

50000 
10000 

1000 
250 

50000 
50000 
50000 
50004 
10000 

1000 
I000d 
50004 
10000 
10000 
250d 

10000 
10000 

5000 
IOOOd 
10000 

920-325.9 950-315.6 
CJCH Halifax, N.S. 10000 CKNB Campbellton, N.B. 1000 
CiCJ Woodstock. N.B. 1000 CI(BB Barrie, Ont 10000 

CKCY Sault St. Marie, Ont. 10000 WRMA Montgomery, Ala. 1000d 

CKNX Wingham, Ont. 2500 KXJK Forrest City, Ark. 5000d 
WCTA Adalusia, Ala. 5000 KFSA Ft. Smith, Ark. 1000 

W W W R Russellville. Ala. I000d KAH1 Auburn. Calif. IOOOd 

KARK Little Rock, Ark. 5000 KIMN Denver, Colo. 5000 
KDES Palm Springs, Calif. 10004 WNUE Ft. Walton Sth., Fla. 1000d 

KVEC San Luis Obispo, Cal. 1000 WIDE Orlando, Fla. 5000 
KREX Grd. Junction, Colo. 5000 WGTA Summerville, Ga. 50004 

KLMR Lamar, Colo. 1000 WGOV Valdosta, Ga. 5000 
WMEG Eau Gallic, Fla. IOOOd KBOI Boise. Idaho 5000 

WGST Atlanta, Ga. 5000 KLER Orofine. Idaho 10004 

KAHU Walphau. Hawaii 1000 WAAF Chicago, III. 10004 

S./GNU Granite City, ill. 5004 WXLW Indianapolis, Ind. 50004 
W MOK Metropolis, Ill. 10004 KDEL Oelwein, Iowa 1000 

WBAA W. Lafayette, Ind. 5000 KJRG Newton, Kans. 500d 

KFNF Shenandoah, Iowa 1000 WBVL Barbourville, Ky. I000d 
WTCW Whitesburg. Ky. 10000 WAOM Presque Isle, Maine 5000 

WBOX Bogalusa, La. 10004 WORL Boston, Mass. 50004 
KTOC Jonesboro. La. 10004 WW1 Detroit, Nick. 5000 
WPTX Lexington Pk., Md. 5004 I(RS1 St. Louis Park. Minn.l000d 
WMPL Hancock, Mich. I000d WBI(H Hattiesburg, Miss. 50004 
KOHL Farlbault, Minn. 1000 KL1K Jefferson City, Mo. 5000d 
K WAD Wadena, Minn. 1000 KLHS Lordsburg, N. Mex. 101004 

KRAM Las Vegas, Nev. 1000 WBBF Rochester, N.Y. 1000 

KOLO Reno, Nev. 1000 W1BX Utica. N.Y. 5000 
KQEO Albuquerque. N.Mex. 1000 WPET Greensboro, N.C. 510001 

W TT M Trenton, N.J. 1000 KYES Roseburg, Oreg. 10004 

WKRT Cortland. N.Y. 1000 WNCC Barnesboro, Pa. 500d 
WGHQ Kingston. N.Y. 5000d WPEN Philadelphia, Pa. 5000 
WBBB Burlington, N.C. 5000d WSPA Spartanburg, S.C. 5000 
WMNI Columbus. Ohio 500 KWAT Watertown. S.Dak. 1000 

KGAL Lebanon, Oreg. 1000 WAGG Franklin, Tenn. 1000d 

W K V A Lewistown, Pa. 1000d KDSX Denison, Tex. 500 

WJAR Providence, R.I. 5000 KPRC Houston, Tex. 50000 

WINO Orangeburg. S.C. I000d KSEL Lubbock, Tex. 5000 
K EZU Rapid City. S.Dak. 1000d WXGI Richmond, Va. 100004 

WLIV Livingston, Tenn. IOOOd KJR Seattle. Wash. 5000 
KELP El Paso, Tex. 1000 WERL Eagle River. Wis. 1000d 

KECK Odessa, Tex. 1000 W (AZ Charleston, W.Va, 5000 

KTLW Texas City, Tex. 10004 WKTS Sheboygan, Wis. 500d 

KITN Olympia. Wash. 
K X LY Spokane, Wash. 

1000d 
5000 960-312.3 

WMMN Fairmont, W.Va. 5000 CFAC Calgary, Alta. 10000 
WOKY Milwaukee, Wis. 1000 CHNS Halifax, N,8, 10000 

Ke. Wave Length 
CKWS Kingston, Ont. 

W.P. 
5000 

Kc. Wave Length 
KUPI Idaho Falls, Idaho 

W.P. 
I000d 

WBRC Birmingham. Ala. 5000 KSGM Chester, III. 500 
WMOZ Mobile, Ala. 1000 W ITY Danville, III. 1000 
WCVQ Kodiak, Alaska 250 KOKA Shreveport, La. 5000d 
KOOL Phoenix Ariz. 5000 WCAP Lowell, Mass. I000d 
KAVR Apple Valley. Calif. 50004 W PBC Minneapolis, Minn. 10004 
KNEZ Lompoc, Calif. 500d WAPF McComb, Misa. I000á 
KABL Oakland, Calif. 1000 KMBC Kansas City, Mo. 5000 
WELT New Haven, Conn. 5000 KLYQ Hamilton, Mont, I000d 
WGRO Lake City, Fla. 500d KVLV Fallon, Nev. 5000d 
WJCM Sebring, Fla. I000d KVER Clovis, N.Mex. 1000 
WJAZ Albany, Ga. 5000d KMIN Grants, N, Mee. 10004 
WRFC Athens, Ga. 5000 WIRY Troy, N.Y. 5000 
KSRA Salmon, Idaho I000d WKLM WilminJton, N.C. 50004 
WDLM E. Moline, III. 10004 WAAA Win. -Salem, N.C. 10004 
WSBT South Bend, Ind, 5000 WONE Dayton, Ohio 5000 
KMA Shenandoah. Iowa 5000 WILK Wilkes-Barre, Pa. 5000 
WPRT Prestonsburg, Ky. 5000d KDSJ Deadwood, S.Dak. 1000 
KROF Abbeville, La. 1000d 'SIX Nashville, Tenn, 5000 
WBOC Salisbury, Md. 5000 KFRD Rosenberg, Tex. I000d 
WFGM Fitchburg, Mass. 1000 KSVC Richfield, Utah 5000 
WHAK Rogers City, Mich. 50004 WFHG Bristol, Va. 5000 
KLTF Little Falls, Minn. 500d W h1 E K Chase City, Va. 5004 
WABG Greenwood, Miss. 1000 KUTI Yakima, Wash. 5000d 
KFVS Cape Girardeau, Mo. 5000 WHAW Weston, W.Va. IOOOd 

KNEB Scottsbluff. Nebr. 1000 WCUB Manitowoc, Wis, 10000 
K W Y K Farmington. N.Mex. I000d WPRE Pralriedu Chien,Wis, 1000 
WEAV Plattsburg, N.Y. 5000 
WCFT Dallas, N.C. 10004 990-302.8 
WFTC Kinston, N.C. 
WWST Wooster. Ohio 
KGWA Enid, Okla. 
KLAD Klamath Falls, Oreg. 
WHYL Carlisle, Pa. 
WADP Kane, Pa. 
WATS Sayre, Pa. 
WBEU Beaufort, S.C. 
WBMC McMinnville, Tenn. 
(IMP Mt. Pleasant, Tex. 
KGKL San Angelo, Tex. 
KOVO Provo, Utah 
WDBI Roanoke, Va. 
KALE Richland, Wash. 
WTCH Shawano, Wis. 

5000 
1000d 

1000 
5000d 
50004 
I000d 
10004 
1000d 
500d 

1000d 
5000 
5000 
5000 
1000 
1000 

CBW Winnipeg, Man. 50000 
CBY Corner Brook, Nfld. 1000 
WEIS Center, Ala. 250 
W W W F Fayette, Ala. 10004 
WTCB Flomaton, Ala. 5004 
<TKT Tucson, Arlo. 10000 
<KIS Pittsburg. Calif. 5000 
KOUO Santa Barbara, Calif. 10004 
<LIR Denver, Colo. I000d 
W BZY Torrington, Conn, 1000d 
WFAB Miami, Fla. 5000 
WHO() Orlando. Fla. 10000 
W D W D Dawson. Ga. 1000d 
WGML Hlnesvllle, Ga. 2504 
KOOD Honolulu, Hawaii 5000 

970-309.1 WCAZ Carthage, III. 
WITZ Jasper, Ind. 

I000d 
10004 

CKCH Hull, Que. 5000 KAYL Storm Lake. Iowa 250d 
WERH Hamilton, Ala. 5000d KRSL Russell, Kans. 250d 
WTBF Troy. Ala. 5000 WJMR New Orleans, La. 250d 
KNEA Jonesboro, Ark. 1000d KRIH Rayville, La, 250d 
KBIS Bakersfield, Calif, 1000 WCRM Clare, Mich. 250d 
KCH V Coachella, Calif. 1000d WABO Waynesboro. Miss, 250d 
KBEE Modesto, Calif. 1000 KRMO Monett. Mo. 250d 
KFEL Pueblo, Colo. 10004 KSVP Artesia. N.Mex. 1000 
WFLA Tampa. Fla. 5000 WEEB Southern Pines. N.C.5000d 
WII N Atlanta, Ga. 5000d WJEH Galllpolis, Ohio 10004 
WVOP Vidalia, Ga. 5000d WTIG Massillon, Ohio 250d 
KHBC Hilo, Hawaii 1000 KABY Albany, Oree. 2504 
KAYT Rupert, Idaho 10004 WIBG Philadelphia, Pa. 50000 
W M AY Springfield. III. 1000 WVSC Somerset, Pa. 250d 
WAVE Louisville. 1<y. 5000 WPRA Mayaguez, P.R. 10000 
KSYL Alexandria, La. 1000 WLKW Providence, R.I. 50000 
WCSH Portland, Maine 5000 WAKN Aiken, S.C. I000d 
WAND Aberdeen, Md. 500 WNOX Knoxville, Tenn. 10000 
WESO Southbridge. Mass. I000d KWAM Memphis, Tenn. 1000d 
WIAN Ishpeming. Mich. 5000d KTRM Beaumont Tex. 1000 
WKHM Jackson, Mich. 1000 KAML KenedO. Tex. 2504 
KQAQ Austin. Minn. 5000d KNIN Wichita Falls. Tex. 10000 
KOOK Billings. Mont. 5000 KDYL 'female. Utah 10004 
KILT No. Platte, Nebr. 50004 WNRV Narrows, Va. 10004 
KVEG Las Vegas, Nev. 5004 WANT Richmond, Va, 10004 
WNTA Newark, N.J. 5000 W KU Sparta, Wis. 250 
WEER Buffalo, N.Y. 5000 
WCHN Norwich, N.Y. 500d 1000-299.8 
WRCS Ahoskie, N.C. 
W W I T Canton, N.C. 
WDAY Fargo, N.Dak. 
W REO Ashtabula, Ohio 
WATH Athens, Ohio 
KAKC Tulsa, Okla. 
(0I N Portland. Oreg. 
WWSW Pittsburgh, Pa. 

1000d 
I000d 

5000 
5000 

I0004 
1000 
5000 
5000 

CKBW Bridgewater. N.S. 
WCFL Chleago, III. 
KTOK Okla. City, Okla. 
KSTA Coleman, Tex. 
KGRI Henderson, Tex. 
W H W B Rutland. Vt. 
KO 510 Seattle, Wash. 

1000 
50000 

5000 
250d 
2504 

10004 
50000 

W 1 M X Florence. S.C. 
KASE Austin, Tex, 

5000 
10004 

1010-296.9 
K NO 1( Ft. Worth, Tex. 1000d CBX Edmonton, Alta. 50000 
WIVI Christiansted. V.I. 1000 CFRB Toronto. Ont. 50000 
WDTI Danville. Va. 10004 KCAC Phoenix, Ariz. 5004 
WRWV Waynesboro. Va. 500d KVNC Winslow, Ariz. 1000 
KREM Spokane, Wash. 5000 KLRA Little Rock, Ark. 10000 
WWYO Pineville. W.Va. 10004 KCHI Delano, Calif. 5000 
WHA Madison, Wis. 50004 KCMJ Palm Sores., Calif. 1000 

WIGL Superior, Wis. 5004 KSAY San Fran., Calif. 100004 
WCNU Crestview, Fla. IOOOd 

980-305.9 
CKNW New Westminster, 

WZRO Jacksonville Beach, 
Florida 25004 

WINQ Tampa. Fla. 50000d 
Brit. Columbia 100 

CFPL London, Ont. 100 
CKGM Montreal, Que. 10O 
CBV Quebec, Que. 50 
CH EX Peterboro, Ont. 50 
CKRM Regina. Sask. 100 
W KLF Clanton, Ala. 100 
WXLL Big Delta. Alaska 1 

KINS Eureka, Calif. 50 
I< EAP Fresno. Calif. 50 
K FWB Los Angeles, Calif. 50 
(GIN GlenwoodSprts.,Colo. 1000 

WSUB Groton, Conn. 100 
WRC Washington, D.C. 50 
WDVH Gainesville. Fla. 500 
WTOT Marianna. Fla. 100 
WBOP Pensacola, Fla 10 
WLOD Pompano Beath, Fla. 10 
WKLY Hartwell, Ga. 100 
WPGA Perry, Ga. 5 

WRIP Roseville, Ga. 50 

00 
00 
00 

00 00 
00 
04 

WGUN Decatur, Ga. 50000d 
KATN Boise. Idaho 10004 
WCSI Columbus, Ind. 5004 
KSMN Mason City, Iowa I000d 
KIND Independence, Kans. 250d 
KDLA DeRidder, La. I000d 
WSID Baltimore, Md. 1000d 

00 WMRT Lansing. Mich. 500d 
00 WMOX Meridian, Miss. 10000 
04 (CHI Chillicothe. Mo. 2504 
00 OXEN Festus, Mn, 50000d 
4 KRVN Lexington, Nebr. 250004 

04 WCNL Newport. N.H. 2504 
00 WINS New York, N.Y. 50000 
Od WABZ Albermarle, N.C. 1000d 
04 WELS Kinston, N.C. 1000d 

ÓÓdW101 New Boston, Ohio I000d 
KBEV Portland, Oreg. 10004 

O4 
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Ke. Wave Length W.P. 
WITT Lewisburg, Pa. 250d 
WHIN Gallatin, Tenn. I000d 
WORM Savannah, Tenn. 250d 
KBUY Amarillo, Tex. 5000 
KODA Houston, Tex. I000d 
KAWA Marlin, Tex. 250d 
WELK Charlottesville, Va. I000d 
W MEV Marion, Va. I000d 
WPMH Portsmouth, Va. 5000d 
WCST Berkeley Sprgs.,W.Va. 250d 
WSPT Stevens Pt., Wis. 1000d 

1020-293.9 
KGBS Los Angeles, Calif. 50000 
WCIL Carbondale, III. I000d 
WPEO Peoria. 111. I000d 
KDKA Pittsburgh, Pa. 50000 

1030-291.1 
WBZ Boston, Mass. 50000 
WBZA Springfield. Mass. 1000 
KCTA Corpus Christi, Tex. 50000d 

1040-288.3 
KHVH Honolulu. Hawaii 5000 
WHO Des Moines, Iowa 50000 
KIXL Dallas, Tex. I000d 

1050-285.5 
CFGP Grande Prairie. Alta. 10000 
CKSB St. Bonllace, Man. 10000 
CDC Sault Ste. Marie, Ont. 10000 
CH U ht Toronto, Ont. 5000 
W RFS Alexander City, Ala. I000d 
WCRI Scottsboro, Ala. 250d 
KV W hi Show Low, Ariz. 250d 
KVLC Little Rock. Ark. I000d 
KOFY San Mateo, Calif. I000d 
K W SO Woven. Calif. 1000d 
KLMO Longmont, Colo. 250d 
WSUG Clewiston, Fla. 250d 
WJSB Crestview, Fla. I000d 
WIVY Jacksonville, Fla. I000d 
WHBO Tampa, Fla. 250d 
WRMF Titusville. Fla. 500d 
WAUG Augusta. Ga. I000d 
WBIE Marietta, Ga. 500d 
WMNZ Montezuma, Ga. 250d 
KZIN Coeur D'Alene, Idaho 250d 
WDZ Decatur, Ill. I000d 
KNCO Garden City. Kans. I000d 
WNES Central City, Ky. 500d 
WZIP Cincinnati, Ohio 1050 
K LPL Lake Providence, La. 250d 
KCIJ Shreveport. La. 250d 
KVPI Villa Platte, La. 250d 
WQh1R Silver Sprg.. 'ltd. 1000d 
WPAG Ann Arbor. Mich. I000d 
KLOH Pipestone, Minn. I000d 
WACR Columbus, Miss. I000d 
K MIS Portageville, Mo. 250d 
KSIS Sedalia. Mo. IOOOd 
KRBO Las Vegas, Nev. 500d 
WBNC Conway, N.H. I000d 
WSEN Baldwinsville, N.Y. 250d 
WSTS Massena, N.Y. I000d 
W MG hI New York, N.Y. 50000 
WBTL Farmville, N.C. 250d 
WFSC Franklin, N.C. 1000d 
WLON Lincolnton, N.C. I000d 
WWGP Sanford, N.C. I000d 
KCCO Lawton, Okla. 250d 
KFM1 Tulsa. Okla. I000d 
KUBE Pendleton, Oreg. I000d 
KEED Springfield, Oreg. 1000d 
WBUT Butler, Pa. 250d 
W LYC Williamsport. Pa. 1000d 
WSM1MT Sparta, Tenn. I000d 
KLEN Killeen, Tex. 250d 
K W LD Liberty, Tex. 250d 
KPLA Plainview, Tex. I000d 
KCAS Slaton, Tex. 250d 
W GAT Gate City, Va. 250d 
WBRG Lynchburg, Va. 1000d 
WCMS Norfolk, Vs. I000d 
KNBX Kirkland. Wash. I000d 
WCEF Parkersburg, W.Va. I000d 
WECL Eau Claire, Wls. I000d 
WLIP Kenosha. Wis. 250d 
KWIV Douglas. Wyo. 250d 

1060-282.8 
CFCN Calgary, Alta. 10000 
CJLR Quebec. Que. 10000 
KUPD Tempe, Ariz. 500 
KPAY Chico, Calif. 10000 
WNOE New Orleans, La. 50000 
WHFB Benton Harbor. 

Mich. I000d 
WMAP Monroe, N.C. 250d 
WHOF Canton, Ohio I000d 
WRCV Philadelphia. Pa. 50000 
WRJS San German, P.R. 250 

1070-280.2 
CBA Saekvllle. N.B. 50000 
CHOK Sarnia. Ont. 5000 
WAPI Birmingham, Ala. 50000 
KNX Los Angeles, Calif. 50000 
WVCG Coral Gables, Fla. 1000d 
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Kc. Wave Length W.P. 
WIBC Indianapolis. Ind. 50000 
KIRL Wichita, Kans. 10000 
KH MO Hannibal, Mo. 5000 
WHPE High Point, N.C. I000d 
WMIA Arecibo, P.R. 500 
WFLI Lookout Mtn Tenn. 10000 
WDIA Memphis, Tenn. 50000 
I(OPY Alice. Tex. 1000 
WKOW Madison, Wis. 10000 

1080-277.6 
CH ED Edmonton, Alta. 10000 
KSCO Santa Cruz, Calif. 1000 
WTIC Hartford, Conn. 50000 
WKLO Louisville Ky, 5000 
WOAP Owosso, Mich. 250d 
WYSL Kenmore, N.Y. 1000d 
WEWO Laurinburg, N.C. I000d 
KW11 Portland, Oreg. 10000 
WYRE Pittsburgh, Pa. 1000d 
KRLD Dallas. Tex. 50000 

1090-275.1 
CH EC Lethbridge, Alta. 
CHIC Brampton, Ont. 
CHRS St. Jean. Que. 
KTHS Little Rock. Ark. 
WCRA Effingham. Ill. 
KHAI Honolulu. Hawaii 
I(NWS Waterloo, Iowa 
WBAL Baltimore, Md. 
WILD Boston, Mass. 
WMUS Muskegon, Mich. 
KING Seattle. Wash. 

5000 
250 

1000 
50000 
250d 
5000 

1000d 
50000 
IOOOd 
100011 
50000 

1100-272.6 
I(FAX San Francisco, Calif. 50000 
WLBB Carrollton, Ga. 250d 
WHLI Hempstead, N.Y. I0000d 
KYW Cleveland, Ohio 50000 
WGPA Bethlehem, Pa. 250d 

1110-270.1 
CF M L Cornwall, Ont. 1000 
CFTI Galt, Ont. 250 
KRLA Pasadena, Calif. 50000 
WALT Tampa. Fla. 50000d 
I(IPA Hilo, Hawaii 1000 
WMBI Chicago, Ill. 5000d 
KFAB Omaha, Nebr. 50000 
WBT Charlotte. N.C. 50000 
KBND Bend, Oreg. 5000 
W NAR Norristown, Pa. 500d 
WVJP Caguas. P.R. 250 
WHIM Providence, R.I, I000d 

1120-267.7 
WUST Bethesda. Md. 250d 
K M110X St. Louis, hto, 50000 
WWOL Buffalo, N.Y. 1000d 
OCLE Cleburne. Tex. 250d 

1130-265.3 
C K W X Vancouver, B.C. 50000 
KRDV Dinuba, Calif. 1000 
KSDO San Diego, Calif. 5000 
KEKO I(allua, Hawaii 1000 
KW KH Shreveport. La. 50000 
WCAR Detroit. Mich. 50000 
WDGY Minneapolis, Minn. 50000 
WNEW New York, N.Y. 50000 

1140-263.0 
CFTK Terrace, B.C. 1000 
CKXL Calgary. Alta. 10000 
CBI Sydney, N.S. 5000 
KRAK Sacramento, Calif. 50000 
WMIE Miami. Fla. 10000 
I(GEM Boise, Idaho 10000 
WSIV Pekin, Ill. I000d 
KLPR Oklahoma City. Okla. I000d 
WITA San Juan, P.R. 500 
I<S00 Sioux Fails. S.Dak. 10000 
KORC Mineral Wells, Tex. 250d 
WRVA Richmond. Va. 50000 

1150-260.7 
COSA Lloydminster, Alta. 1000 
CHSJ Saint John, N.B. 10000 
CI(OC Hamilton, Ont, 10000 
CKX Brandon, Man. 10000 
CKTR Three Rivers, Que. 10000 
WBCA Bay Minette, Ala. I000d 
WGEA Geneva, Ala. I000d 
WJRO Tuscaloosa. Ala. 5000 
KCKY Coolidge, Ariz. 1000 
I<XLR No. Little Rock, Ark. 5000 
I(FSG Los Angeles, Calif. 2500 
I(RKD Los Angeles. Calif. 5000 
I<JAX Santa Rosa, Calif. 5000 
KG MC Englewood, Colo. 1000d 
WCN X Middletown, Conn. 500d 
WDEL Wilmington. Del. 5000 
WNOB Daytona Bch., Fla. 1000 
WIMP Tampa, Fla. 5000d 
WFPM Fort Valley, Ga. I000d 
w1EM Valdosta, Ga, 10004 
WGGH Marion. III. 5000d 
WJRL Rockford, 111. 500d 
KW KY Des Moines, Iowa 1000 
KSAL Salina. Kans. 5000 
WMST htt. Sterling, Ky. 500d 
WLOC Mumfordvllle, Ky, I000d 
WJBO Baton Rouge. La. 5000 

Kc. Wove Length W.P. 
WGHM Skowhegan., Maine 5000d 
WH MC Gaithersburg, Md. 1000 
WCOP Boston, Mass. 5000 
WCEN Mt. Pleasant, Mich. 1000 
I(ASM Albany, Minn. 1000d 
WXTN Lexington, Miss. 500d 
KRMS Osage Beach, Mo. I000d 
KSEN Shelby. Mont. 1000 
KDEF Albuquerque, N.Mex. 1000 
WRUN Utica. N.Y. 5000 
WBAG Burlington. N.C. I000d 
WGBR Goldsboro. N.C. 5000 
WCUE Cuyahoga Falls, Ohio I000d 
WIMA Lima, Ohio 1000 
KNED McAlester, Okla. 1000 
KAGO Klamath Falls, Oreg. 5000 
WHUN Huntingdon, Pa. 5000d 
WYNS Lehighton, Pa. I000d 
WKPA New Kensington, Pa. I000d 
WORA Mayaguez. P.R. 1000 
WDIX Orangeburg, S.C. 5000 
WTYC Rock Hill. S.C. I000d 
WSNW Seneca Township, 

South Carolina I000d 
I(I M1i M Rapid City. S. Dak. 5000d 
WAPO Chattanooga, Tenn. 5000 
WCRK Morristown, Tenn. 1000 
WTAW Bryan, Tex. I000d 
KCCT Corpus Christi, Tex. I000d 
I(IZZ El Paso,Tex. I000d 
IOVIL Highland Park, Tex. 1000d 
1( )BC Midland. Tex. IOOOd 
KPNG Port Neches, Tex. 500d 
KOL1 Quanah, Tex. SOOd 
KBER San Antonio, Tex. 1000d 
I(OFE Pullman, Wash. I000d 
KAYO Seattle. Wash. 5000 
KKEY Vancouver, Wash. I000d 
WELC Welch, W.Va. I000d 
W AXX Chippewa Falls, WIs.5000d 
WISN Milwaukee, Wis. 5000 

1160-258.5 
W11D Chicago, III. 50000 
KSL Salt Lake City. Utah 50000 

1170-256.3 
CFNS Saskatoon, Sask. 1000 
WCOV Montgomery. Ala. 10000 
I(CBQ San Diego. Calif 50000 
KLOK San Jose, Calif. 10000 
KOHO Honolulu, Hawaii 1000 
WLBH Mattoon, ill, 250d 
KSTT Davenport. lows 1000 
I(VOO Tulsa. Okla. 50000 
WLEO Ponce, P.R. 250 
KPUG Bellingham, Wash. 1000 
WWVA Wheeling, W.Va. 50000 

1180-254.1 
WLDS Jacksonville, III. 1000d 
WHAM Rochester. N.Y. 50000 

1190-252.0 
KZON Tolleson, Ariz. 250 
I(EZY Anaheim, Calif. 1000 
I(NBA Vallejo. Calif. 250d 
WOWO Ft. Wayne. Ind. 50000 
WANN Annapolis, Md. I0000d 
W KOX Fram'gham, Mass. I000d 
WLIB New York, N.Y. I000d 
KEX Portland. Oreg, 50000 
K LIF Dallas, Tex. 50000 

1200-249.9 
WOAI San Antonio, Tex. 50000 

1210-247.8 
WCNT Centralia, Ill. I000d 
WKNX Saginaw, Mich. 10000d 
WADE Wadesboro, N.C. 1000d 
WAVI Dayton, Ohio 250d 
WCAU Philadelphia, Pa. 50000 

1220-245.8 
CJOC Lethbridge. Alta, 10000 
CODA Victoria, B.C. 10000 
CJRL Kenora, Ont. 1000 
CKCW Moncton, N.B. 10000 
CJSS Cornwall, Ont. 10000 
CKSh1 Shawinigan, Quebec 1000 
WEZB Birmingham, Ala, I000d 
WPRN Butler, Ala. 1000d 
WABF Falrhope, Ala, 1000 
KVSA McGehee. Ark. I000d 
KLIP Fowler, Calif. 250d 
KIBE Palo Alto. Calif. I000d 
KKAR Pomona, Calif. 250d 
KFSC Denver, Colo. 10004 
WDEE Hamden. Conn. I000d 
WQTY Arlington, Fla. 1000d 
W KBX Kissimmee, Fla. I000d 
W M11BM Miami, Fla. 2504 
WSAF Sarasota, Fla. I000d 
WCLB Camilla. Ga. 1000d 
WPLK Rockmart, Ga. 5004 
WSFT Thomaston, Ga. 2504 
W LPO LaSalle, III. 10004 
WK RS Waukegan. Ill, I000d 
WSLM Salem, Ind. I000d 
KJAN Atlantic. Iowa 250d 
KOUR Independence, Iowa 2504 
KOFO Ottawa, Kans. 250d 
WFKN Franklin, Ky. 250d 
KBCL Shreveport. Li., 250d 

Kc. Wave Length W.P. 
WLBI Denham Springs, La. 2504 
WSkIE Sanford. Maine 10004 
WBCH Hastings, Mich, 250d 
WAVN Stillwater, Minn. I000d 
W MDC Hazlehurst, Miss, 250d 
K BH M Branson, Mo. I000d 
KLPW Union, Mo. 1000d 
W I(BI( Keene, N.H. I000a 
WGNY Newburgh, N.V. 5000d 
WSOQ N. Syracuse, N.Y. 10004 
W K MT Kings Mtn., N.C. I000d 
WREV Reidsville, N.C. I000d 
WENC Whiteville, N.C. 1000d 
I(EYD Oakes, N.Dak. I000d 
WGAR Cleveland, Ohio 50000 
WERT Van Wert, Ohio 250d 
I(GYN Guymon, Okla. 1000d 
I(BLY Goldbeach, Oreg. 1000d 
WJUN Mexico, Pa. I000d 
W RIB Providence, R.I. 1000d 
WALD Walterboro, S.C. 1000d 
W F W L Camden, Tenn. 250d 
WCPH Etowah, Tenn. 1000d 
WHEY M illington, Tenn. 250d 
I(VIL Livingston, Tex. 250d 
I(ZEE Weatherford, Tex. 250d 
WLSD Big Stone Gap, Va. I000d 
WFAX Falls Church. Va. 5000d 
KASY Auburn. Wash. 250d 
KOZI Chelan, Wash. I000d 
WRNE Wis. Rapids. Wis. 500d 

1230-243.8 
CHFC Churchill, Man, 250 
CFKL Schefferville, Que. 250 
CFGR Gravelbourg, Sask. 250 
CFHR Hay River, Nwt. 100 
CFYT Dawson City. Yukon T. 100 
CFPA Port Arthur, Ont. 1000 
CKLD Thetford Mines, Que. 250 
C I( MP Midland, Ont. 250 
VOAR St. John's. Nfld. 100 
CKVD Val D'Or, Que. 1000 
WAUD Auburn, Ala. 1000 
WJBB Haleyvilie, Ala. 1000 
WBHP Huntsville. Ala. 1000 
WNUZ Talladega, Ala. 250 
WTBC Tuscaloosa. Ala. 250 
I(IFW Sitka, Alaska 250 
KSUN Bisbee, Ariz. 250 
KAAA Kingman, Ariz. 250 
KRIZ Phoenix. Ariz. 250 
I(ATO Safford, Ariz. 250 
KCON Conway Ark. 250 
KFPW Ft. Smith. Ark. 1000 
I(BT M Jonesboro, Ark. 250 
1(G E E Bakersfield, Calif. 500 
l(WTC Barstow, Calif. 1000 
KIBS Bishop, Calif. 1000 
KXO El Centro. Calif. 250 
I(DAC Ft. Bragg. Calif. 250 
I(GF1 Los Angeles. Calif. 250 
I(PRL Paso Robles, Calif. 1000 
I(ROG Redding. Calif. 250 
KW G Stockton, Calif. 250 
KEXO Grand Junc., Colo. 250 
KBRR Leadville, Colo. 250 
KDZA Pueblo. Colo. 250 
I(G E K Sterling, Colo. 250 
WINF Manchester, Conn. 1000 
WGGG Gainesville. Fla. 250 
WONN Lakeland, Fla. 250 
WMAF Madison, Fla. 1000 
WSBB New Smyrna Bch., 

Florida 1000 
WNVY Pensacola. Fla. 250 
WCNH Quincy, Fla. 1000 
WJNO W. Palm Beach, Fla. 250 
WBIA Augusta, Ga. 250 
WBLJ Dalton, Ga. 1000 
WXLI Dublin, Ga. 250d 
WFOM Marietta, Ga. 1000 
WSOK Savannah, Ga. 250 
WAYX Waycross. Ga. 250 
I(BAR Burley, Idaho 250 
I(ORT Grangeville, Idaho 250 
KRXK Rexburg, Idaho 1000 
WJBC Bloomington, Ill. 1000 
WQUA Moline, III. 1000 
WHCO Sparta. III. 250 
WJOB Hammond. Ind. 250 
W SA L Logansport. Ind. 250 
W TCl Tell City. Ind. 250 
WBOW Terre Haute, Ind, 250 
I(FiB Marshalltown, Iowa 1000 
WHIR Danville. I(y, 250 
WHOP Hopkinsvllle, Ky. 1000 
WhILF Pineville. Ky. 250 
I(LIC Monroe, La. 250 
WJBW New Orleans. La, 1000 
OSLO Opelousas, La. 250 
WADY Calais, Maine 250 
WITH Baltimore. Md. 1000 
WCUM Cumberland, Md. 1000 
WhiNB No. Adams, Mass. 250 
WESX Salem, Mass. 1000 
WNEB Worcester. Mass. 1000 
WJEF Grand Rapids, mien. I000d 
WIKB Iron River, Mich. 1000 
WM1IPC Lapeer, Mich. 250 
WS00 Slt. Ste. Marie, Mich. 1000 
WSTR Sturgis, Mich. 250 
WKLK Cloquet, Minn. 1000 
KGHS Internat'I Falls, Minn. 100 
K YSM Mankato, Minn. 250 
KTRF Thief Rio. Flls.,MInn. 250 . 

KWNO Winona. Minn. 1000 
WCMA Corinth, Miss. 1000 



Re. Wove Length W.I. 
WHSY Hattiesburg. Miss. 1000 
WSSO Starkville, Miss. 250 
WAIF Yazoo City, Miss, 250 
KODE Joplin, Mo. 1000 
KLWT Lebanon, Mo. 250 
KNCM Moberly, Mo. 1000 
KANA Anaconda, Mont. 250 
KANN Bozeman, Mont. 250 
KXLO Lewiston, Mont, 1000 
KLCB Libby, Mont. 250 
KTNC Falls City, Nebr, 100 
KHAS Hastings, Nebr. 250 
KELY Ely. Nev. 250 
KLAS Las Vegas, Nev. 250 
K DOT Reno. Nev. 250 
WMOU Berlin, N.H. 250 
WTSV Claremont, N.H. 1000 
WCMC Wildwood. N.J. 100 
KALG Alamogordo, N.Mex, 250 
KOTS Deming, N.Mex. 250 
KYVA Gallup, N.Mex. 250 
KFUN Las Vegas. N.Mex. 250 
KRSY Roswell, N.Mex. 250 
WNIA Cheektowaga, N.Y. 500 
WENY Elmira, N.Y. 1000 
WHUC Hudson, N.Y. 250 
WLFH Little Falls. N.Y. 250 
WFAS White Plains. N.Y. 250 
WSKY Asheville. N.C. 1000 
WFAI Fayetteville, N.C. 250 
WMFR High Point. N.C. 1000 
WISP Kinston, N.C. 250 
WNNC Newton, N.C. 250 
WCBT Roanoke Rap.. N.C. 250 
KDIX Dickinson. N.Dak. 250 
WCPO Cincinnati. Ohio 250 
WCOL Columbus, Ohlo 250 
WIRO Ironton, Ohio 250 
WTOL Toledo. Ohio 250 
KADA N. of Ada, Okla. 250 
WBBZ Ponca City. Okla. 250 
KIAL Astoria, Oreg. 250 
KRNS Burns. Oreg. 250 
KOOS Coos Bay, Oreg. 250 
KGRO Gresham, Oreg. 250 
KYJC Medford. Oreg. 1000 
K Q 1 K Lakeview. Oreg. 250 
KTDO Toledo, Oreg. 250 
WBVP Beaver Falls, Pa. 1000 
WEEX Easton. Pa. 250 
WK BO Harrisburg, Pa, 1000 
WCRO Johnstown, Pa. 1000 
WBPZ Lock Haven, Pa. 250 
WNI I< Arecibo. P.R. 250 
WERI Westerly. R.I. 1000 
WAIM Anderson, S.C. 1000 
WNOK Columbia. S.C. 250 
WOLS Florence. S.C. 250 
KISD Sioux Falls. S.Dak. 250 
WMMT McMinnville. Tenn. 1000 
KSIX Corpus Christi, Tex. 250 
KDLK Del Rio. Tex. 250 
KNUZ Houston. Tex. 1000 
KERV Kerrville, Tex. 250 
K LVT Levelland. Tea. 250 
KEEE Nacogdoches, Tex. 250 
KOSA Odessa. Tex. 250 
KHHH Pampa. Tez. 250 
KSEY Seymour. Tex. 1000 
KSST Sulphur Sings., Tex, 250 
KWTX Waco. Tex. 250 
KMUR Murray. Utah 250 
KOAL Price. Utah 250 
WJOY Burlington, Vt, 1000 

. WBRI Abingdon. Va. 250 
WCFv Clifton Forge. Va. 1000 
WFVA Fredericksburg, Va. 1000 
WNOR Norfolk, Va. 1000 
KATY Everett, Wash. 1000 
KLYK Spokane. Wash. 250 
KREW Sunnyside. Wash. 1000 
WLOG Logan, W.Va. 1000 
WTAP Parkersburg. W.Va. 1000 
W HBY Appleton. Wls, 250 
WCLO Janesville, Wis. 1000 
WHVF Wausau. WIs. 250 
KVOC Casper. WYO. 1000 

1240-241.8 
CFLM La Tugue, Que. 1000 
CFNW Norman Wells, 

Northwest Tarr. 100 
CFPR Prince Rupert, B.C. 250 
CFWH Whitehorse, V.T. 250 
CJAV Port Alberni. B.C. 250 
CJCS Stratford, Ont. 1000 
CJRW Summerside. P.E.I. 250 
CKBS St. Hyacinthe. Que. 250 
CKCQI Williams Lake, B.C. 250 
CKLS LaSarre, Que. 250 
WEBJ Brewton, Ala. 250 
WULA Eufaula. Ala. 250 
WOWL Florence. Ala, 1000 
WARF Jasper. Ala. 1000 
KZOW So. of Globe, Ariz. 1000 
KOFA Yuma. Ariz. 250 
KVRC Arkadelphia. Ark. 250 
(WAN Stuttgart, Ark. 250 
KPLY Crescent City, Calif. 250 
KMBY Monterey. Calif. 250 
KPPC Pasadena. Calif. 100 
KLOA Ridgeerest, Calif. 250 
KROY Sacramento. Calif. 1000 
KRNO San Bernardino, Calif. 250 
KSON San Diego, Calif. 250 
KSMA Santa Maria, Calif, 250 
KSUE Susanville, Calif. 1000 
KRDO Colo. Sueno,. Colo. 250 

Kc. Wave Length W.I. 
KDGO Durango, Colo. 250 
KSLV Monte Vista. Colo, 250 
KCRT Trinidad, Colo. 250 
WWCO Waterbury, Conn. 1000 
WBGC Chlpley, Fla. 250 
WLCO Eustis. Fla. 250 
WINK Fort Myers. Fla. 250 
WMMB Melbourne, Fla. 1000 
WFOY St. Augustine, Fla. 1000 
WBHB Fitzgerald. Ga. 250 
WDUN Gainesville, Ga. 1000 
WLAG LaGrange, Ga. 1000 
WBML Macon. Ga. 250 
WW NS Statesboro. Ga. 1000 
WPAX Thomasville, Ga. 250 
W T W A Thomson, Ga. 250 
KLEI Kallua, Hawaii 250 
K V N I Coeur d'Alene. Idaho 250 
KFLT Mountain Home, Idaho 250 
( W I K Pocatello. Idaho 250 
WCRW Chicago, III. 1000 
WEDC Chicago, III. 250 
WSBC Chicago. III. 1000 
WEBQ Harrlaburg, Ill. 250 
WTAX Springfield. Ill. 1000 
WSDR Sterling, ill. 100 
WHBU Anderson, Ind. 250 
KDEC Decorah, Iowa 250 
K W LC Decorah, Iowa 250 
KBIZ Ottumwa. Iowa 1000 
KICD Spencer, Iowa 1000 
KIUL Garden City. Kans. 1000 
KAKE Wichita, Kans. 250 
WI NN Louisville, Ky. 250 
WFTM Maysville, Ky. 250 
WPKE Pikeville, Ky. 250 
WSFC Somerset. Ky. 250 
KASO Minden, La. 250 
KANE New Iberia, La. 250 
WCOU Lewiston. Maine 1000 
WCEM Cambridge, Md. 250 
WJEJ Hagerstown, Md. 1000 
WHAT Greenfield. Mass. 250 
WOCB W. Yarmouth, Mass, 1000 
WATT Cadillac, Mich. 250 
WCBY Cheboygan. Mich. 250 
WJPD Ishpeming, M eh. 1000 
WJ1M Lansing, Mich. 250 
WMFG Hibbing, Minn. 1000 
WJON St. Cloud. Minn. 1000 
WMPA Aberdeen, Miss. 250 
WGRM Greenwood, Miss, 250 
WGCM Gulfport, Mlaa, 250 
WM IS Natchez, Mks. 250 
KFMO Flat River, Mo. 250 
KWOS Jefferson City. Mo, 250 
KNEM Nevada, Mo. 250 
( AMY Billings, Mont. 1000 
KLTZ Glasgow. Mont. 250 
KBLL Helena, Mont. 250 
K FOR Lincoln, Nebr. 1000 
KODY North Platte. Nebr, 1000 
KELK Elko, Nev. 1000 
WSNJ Bridgeton, N.J. 250 
(AVE Carlsbad. N. Mex. 250 
KCLV Clovis, N.Mex. 1000 
WGBB Freeport, N.V. 250 
WGVA Geneva. N.Y. 250 
WJTM Jamestown, N.Y. 1000 
WVOS Liberty, N.Y. 250 
WNBZ Saranac Lake. N.Y, 1000 
WSNY Schenectady. N.Y. 1000d 
WAIN Watertown, M.Y. 250 
WPNF Brevard, N.C. 250 
WIST Charlotte, N.C. 250 
WCNC Elizabeth City, N,C. 250 
WJNC Jacksonville. N.C, 250 
WRAL Raleigh. N.C. 1000 
KDLR Devils Lake, N.Dak. 250 
WBBW Youngstown, Ohio 1000 
WHIZ Zanesville. Ohio 250 
KVSO Ardmore, Okla. 250 
KBEK Elk City, Okla. 250 
KBEL Idabel. Okla. 250 
KOKL Okmulgee, Okla. 250 
KFLY Corvallis, Oreg. 1000d 
K KID Pendleton, Oreg. 1000 
KPRB Redmond, Oran. 250 
KOEN Roseburg. Oreg. 1000 
WRTA Altoona, Pa. 1000 
WHUM Reading. Pa. 250 
W KOK Sunbury. Pa. 250 
WBAX Wilkes-Barre. Pa. 250 
WALO Humacao, P.R. 250 
W W ON Woonsocket, R.I. 1000 
WKDK Newberry. S.C. 250 
WDXY Sumter, S.C. 250 
WBEJ Elizabethton, Tenn. 1000 
W E K R Fayetteville, Tenn. 1000 
WEIR Knoxville, Tenn. 1000 
WK DA Nashville, Tenn. 250 
W EN Union City. Tenn. 1000 
KVLF Alpine. Tex. 1000 
KEAN Brownwood, Tex. 100 
KORA Bryan, Tex. 250 
KOCA Kilgore. Tex. 250 
KSOX Raymondville. Tex. 250 
KCKG Snora, Tex. 250 
KXOX Sweetwater, Tex. 250 
WSK I Montpelier, Vt. 1000 
WSSV Petersburg, Va. 1000 
WROV Roanoke. Va. 250 
WTON Staunton, Va, 1000 
KXLE Ellensburyh, Wash. 250 
KGY Olympia, Wash. 1000 
W KOY Bluefield. W.Va. 250 
WTIP Charleston, W.Va. 1000 
WOKE Elkins, W,Va, 1000 

Kc. Wave Length 
WONT Manitowoc, Wis. 
WIBU Poynette, Wis. 
WOBT Rhinelander, Wis. 
WJMC Rice Lake, Wis. 
KFBC Cheyenne, Wyo. 
KLUK Evanston, Wyo. 
KASL Newcastle. Wyo. 
KRAL Rawlins, Wyo, 
KTHE Thermopolis, Wyo, 

W.P. 
250 
250 

1000 
1000 
1000 
1000 
250 

1000 
1000 

1250-239.9 
CH WO Oakville. Ont. 1000 
CKBL Matane. Que. 5000 
CKOM Saskatoon, Sask. 10000 
WZOB Ft. Payne, Ala. I000d 
WETU Wetumpka, Ala. 5000d 
KAKA Wiekenburg, Ariz. 500d 
KWCX Willcox, Ariz. I000d 
K FAY Fayetteville. Ark. I000d 
KAJI Little Rock. Ark. 1000 
KHOT Madera, Calif. 500d 
(INS Santa Barbara, Calif. 1000 
KOHI Twenty.Nine Palms, 

California I000d 
KMSL Ukiah. Calif. 500d 
KTWL Golden. Colo. 
WNER Live Oak, Fla, 
WRIM Pahokee, Fla. 
WDAE Tampa. Fla. 
WYTH Madison. Ga. 
WIZZ Streator, Ill. 
WGL Ft. Wayne, Ind. 
WRAY Princeton, Ind. 
(CFI Cedar Falls. Iowa 
KF KU Lawrence, Kans. 
WREN Topeka. Kans. 
WLCK Scottsville, Ky. 
WGUY Bangor, Maine 
WARE Ware. Mass. 
W W BC Bay City, M ieh. 

I000d 
I000d 
500d 
5000 

I000d 
500d 
1000 

I000d 
500d 
5000 
5000 
500d 

5000d 
1000 

I000d 
KOTE Fergus Falls. Minn. 1000 
KCUE Red Wing. Minn, I000d 
WHNY McComb, Miss. 5000 
WKBR Manchester, N.H. 5000 
WMTR Morristown, N.J. 5000d 
WIPS Ticonderoga. N.Y. I000d 
WFAG Farmville, N.C. 500d 
WBRM Marion, N.C. I000d 
WCHO Washington Court 

House, Ohio 500d 
KOEN Roseburg. Oreg. 5000d 
WLEM Emporium, Pa. 1000d 
WPEL Montrose, Pa. I000d 
WRYT Pittsburgh, Pa. 5000 
WNOW York. Pa. I000d 
WTMA Charleston, S.C. 5000 
WCKM Winnsboro. S.C. 500d 
W KBL Covington. Tenn. 1000d 
W NTT Tazewell, Tenn. 500d 
KFTV Paris. Tex. 500d 
KPAC Port Arthur, Tex. 5000 
KUK A San Antonio, Tex. 500d 
KTFO Seminole. Tex. I000d 
KANN Ogden. Utah I000d 
KVEL Vernal. Utah 5000d 
WDVA Danville. Va. 5000 
WYSR Franklin, Va. I000d 
WNRG Grundy, Va. I000d 
KWSC Pullman. Wash. 5000 
KTW Seattle, Wash. 1000 
WEMP Milwaukee, Wis. 5000 

1260-238.0 
CFRN Edmonton, Alta. 50000 
DYBU Cebu, P.I. 1000 
WCRT Birmingham. Ala. 5000d 
K PIN Casa Grande, Ariz. I000d 
KCCB Corning. Ark. 500d 
KBHC Nashville, Ark. 500d 
KG1L San Fernando, Calif. 5000 
KYA San Francisco, Calif. 5000 
W M M M Westport. Conn, I000d 
W N R K Newark, Del. 500d 
WWDC Washington, D.C. 5000 
WFTW Fart Walton Beach. 

Florida I000d 
WMMA Miami. Fla. SOOOd 
WWPF Palatka, Fla, 1000 
WHAB Baxley, Ga. SOOOd 
WBBK Blakely. Ga. 1000d 
WTJH East Point. Ga. 5000d 
KIFI Idaho Falls, Idaho 5000 
KWEI Weiser, Ida. I000d 
WI BV Belleville, III, 1000d 
WFBM Indianapolis, Ind. 5000 
KFGQ Boone, Iowa 250d 
KWHK Hutchinson. Kans. 1000 
WXOK Baton Rouge, La. I000d 
WEZE Boston, Mass. 5000 
WALM Albion, Mich. 1000 
WJBL Holland, Mich. 5000d 
KROX Crookston, Minn. 1000 
KDUZ Hutchinson, Minn, I000d 
WGVM Greenville, Miss. 5000d 
WNSL Laurel, Miss. 5000d 
KGBX Springfield, Mo. 5000 
KIMB Kimball, Nebr. I000d 
WBUD Trenton, N.J. 5000 
KVSF Santa Fe. N.Mex. ' 1000 
WBNR Beacon. N.Y. I000d 
WNDR Syracuse. N.Y. 5000 
W G W R Asheboro, N.C. I000á 
WCDJ Edenton, N.C. I000d 
WDOK Cleveland. Ohio 5000 
WNXT Portsmouth, Ohlo 5000 
KWSH WewokaSeminole, 

Oklahoma 1000 

Kc. Wove Length W.P. 
KMCM McMinnville, Oreg. 1000 
W W Y N Erie, Pa. 5000 
WPHB Philipsburg, Pa. 5000d 
WISO Ponce. P.R. 1000 
WMUU Greenville, S.C. 5000d 
WIOT Lake City. S.C. I000á 
KWYR Winner, S.Dak. 5000d 
WN00 Chattanooga. Tenn, I000d 
WMCH Church Hill, Tenn. 1000d 
WDKN Dickson. Tenn. IOOOd 
WCLC Jamestown. Tenn. I000d 
KSPL Diboll, Tez. I000d 
KPSO Faltarn os. Tex. 500d 
KV FR San Angelo, TeL I000d 
KIUE Tulia, Tex. I000d 
KIAE Taylor. Tex. 1000d 
WCHV Charlottesville, Va. 5000 
WBCR Christiansburg. Va. 1000d 
KWIQ Moses Lake, Wash. I000d 
WVVW Grafton, W.Va. 500d 
W NIS Black River Falls, 

WIs. I000d 
WEKZ Monroe, WIs. I000á 
KPOW Powell. Wyo. 5000 

1270-236.1 
CHAT Medicine Hat, Alta. 1000 
CHWK Chilllwack, B.C. 10000 
CJCB Sydney, N.S. 5000 
CFGT St. Joseph d'Alma, 

Quebec 1000 
WGSV Guntersville, Ala. I000d 
WAIP Prichard, Ala. I000d 
KSYR Anchorage. Alaska 1000 
KOJI Holbrook, Ariz. I000d 
KADL Pine Blurt. Ark, 5000d 
K AMR Redding, Calif. I000á 
KCOK Tulare, Calif. 1000 
WNOG Naples, Fla. 500d 
WHIY Orlando, Fla. 5000d 
WTAL Tallahassee, Fla. 5000 
WKRW Cartersville, Ga. 500d 
WGBA Columbus, Ga. 5000d 
WJJC Commerce, Ga. I000á 
KNDI Honolulu, Hawaii 5000 
KTFI Twin Falls, Idaho 5000 
WEIC Charleston, Ill. I000á 
WHRF Rock Island. III. 5000 
WCMR Elkhart, Ind. 5000 
WWCA Gary, Ind. 1000 
WORX Madison. Ind. I000d 
KSCB Liberal, Kans. 1000 
WAIN Columbia, Ky. I000d 
WFUL Fulton. KY. I000d 
KVCL Winnfield. La. 1000d 
WSPR Springfield. Mass, 5000 
W XYZ Detroit, Mich.5000 
KWEB Rochester. Minn, 500d 
W VOM loka. Miss. I000d 
WLSM Louisville. Miss. I000d 
KUSN St. Joseph, Mo. I000d 
KBUB Sparks, Nev. IOOOd 
WTSN Dover, N.H. 5000 
W DVL Vineland. N.J. 500d 
KRAC Alamogordo, N.Mex. I000d 
WHLD Niagara Falls, N.Y. 5000d 
WDLA Walton, N.Y. I000á 
W'CGC Belmont, N.C. 1000 
WMIPM Smithfield, N.C. Stood 
le BOM Mandan, N.Dak. 1000 
WILE Cambridge, Ohio IOOOd 
KWPR Claremore. Okla. SOOd 

KAJO Grants Pass. Oreg. 5000d 
WLBR Lebanon, Pa. 1000 
WBHC Hampton, S.C. I000á 
I'NWC Sioux Falls, S.Dak. 1000 
WLIK Newport, Tenn. Stood 
KIOX Bay City, Tex. 1000 
MHEM Big Suring, Tex. I000d 
If EPS Eagle Pass, Tex. I000d 
F FJZ Fort Worth, Tex. 5000 
WTID Newport News, Va, I000d 
WHEO Stuart, Va. I000d 
h CVL Colville, Wash. 1000d 
(PAM Longview, Wash. 5000d 
WKYR Keyser, W.Va, 5000d 
Ville Mauston, WIs. 500d 

1280-234.2 
CHIQ Hamilton. Ont. 5000 
C1 MS Montreal. Que. 10000 
C KC V Quebec, Que. 10000 
CJSL Estevan. Sask. 1000 
VPID Piedmont. Ala. I000d 
VNPT Tuscaloosa, Ale, 5000 
LHEP Phoenix. Ariz. I000d 
KNBY Newport, Ark. I000d 
[FOX Long Beach. Calif. 1000 
KCJH San Luis Obispo, Cal. 500d 
(JOY Stockton, Calif. 1000 
KTLN Denver, Coto. 5000 
WSUX Seaford, Del. I0 00d 
WDSP DeFuniak Springs, 

Florida 5000d 
WQIK Jacksonville, Fla. 5000d 
WIPC Lake Wales, Fla. I000d 
WYND Sarasota, Fla. 500d 
VI BB Macon. Ga. 5000d 
W M RO Aurora. III. 11000d 
VGBF Evansville. Ind. 5000 
(COB Newton. Iowa I000á 
KSOK Arkansas City. Kans. 1000 
WCPM Cumberland, Ky. I000d 
VDSU New Orleans, La. 5000 
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Re. Wave Length W.P. 
KWCL Oak Grove, La. 500d 
WEIM Fitchburg, Mass. 5000 
W FYC Alma, Mich. 1000d 
WTCN Minneapolis. Minn. 5000 
KVOX Moorhead, Minn. 1000 
KOI(D Clinton, Mo. I000d 
KYRO Potosl,Mo. 500d 
KCNI Broken Bow, Nebr. I000d 
KTOO Henderson. Nev. 5000d 
WHBI Newark, N.J. 2500 
KRZE Farmington, N.Mex. 5000d 

WADO New York, N.Y. 5000 
WROC Rochester, N.Y. 5000d 
WRSA Saratoga Spray., N.Y. 1000 
WSAT Salisbury. N.C. 1000 
WYAL Scotland Neck, N.C. 5000d 
WONW Defiance, Ohio 1000 
WLMJ Jackson, Ohio 1000d 
KLCO Poteau, Okla. I000d 
KERG Eugene. Oreg. 5000 
WBRX Berwick. Pa. 500d 
WHVR Hanover. Pa. 5000 
WKST New Castle, Pa. 1000 

WCMN Arecibo. P.R. 1000 
WANS Anderson, S.C. 1000 

WJAY Mullins, S.C. 10000 
WMCP Columbia, Tenn. I000d 
WONT Dayton. Tenn. 10000 
K NIT Abilene, Tex. 5000 

K W H 1 Brenham, Tex. I000d 
KLUE Longview, Tex. I000d 
KRAN Morton. Tex. 500 
KNAK Salt Lake City. Utah 5000 
WYVE Wytheville. Va. 1000d 
MODE Spokane. Wash. 500d 
KIT Yakima. Wash. 5000 

WVAR Richwcod, W.Va. 1000d 
WNAM Neenah, Wis. 1000 

1290-232.4 
CFAM Altona, Man. 10000 
CKSL London. Ont. 5000 
WTHG Jackson, Ala. I000d 
WSHF Sheffield. Ala. 1000d 
W M LS Sylacauga, Ala. I000d 
KEOS Flagstaff, Ariz. 1000 
KCUB Tucson, Ariz. 1000 
KDMS El Dorado. Ark. 5000d 
K VOA Siloam Spras., Ark. 5000d 
KHSL Chico. Calif. 5000 
KPER Gilroy, Calif. S000d 
K ITO San Bernardino. Calif. 5000 
KACL Santa Barbara, Calif. 5000d 
WCCC Hartford, Conn. 500d 
WTUX Wilmington. Del. I000d 
WTMC Ocala. Fla. 5000 
WSCM Panama City Beach, 

Florida 500d 
WIRK W. Palm Bch., Fla. 5000 
WDEC Americus. Ga. 10000 
WCHK Canton, Ga. I000d 
WTOC Savannah, Ga. 5000 
KYTE Pocatello, Idaho I000d 
WIRL Peoria, III. 5000 
WCBL Benton, Ky. 50000 
KJ EF Jennings, La. 10000 
W HGR Houghton Lake, Mich. 5000 
WNIL Niles, Mich. 500d 
WO1A Saline. Mich. 5000 
KBMO Benson, Minn. 500d 
WBLE Batesville, Miss. 10000 
HALM Thayer, Mo. 10000 
KGVO Missoula, Mont. 5000 
KOIL Omaha, Nebr. 5000 
WKNE Keene, N.H. 5000 
KSRC Socorro, N.M. 10000 

WGLI Babylon, N.Y, 1000 
WNBF Binghamton, N.Y. 5000 
WHKY Hickory, N.C. 5000 
WEYE Sanford, N.C. 1000d 

WOMP Bellalre, Ohlo 10000 
WHIO Dayton, Ohio 5000 
KUMA Pendleton. Oreg. 5000 
KU() Portland, Oreg. 50000 
WFBG Altoona, Pa. 5000 
WTIV Titusville. Pa. 5000 
WICE Providence. R.I. 5000 
WF1G Sumter. S.C. 1000 
WATO Oak Ridge, Tenn. 1000 
KBLT Big Lake, Tex. 10000 
KIVY Crockett, Tex. 500d 
KRGV Weslaco. Tex. 5000 
I(TRN Wichita Falls. Tex. 
WPVA Colonial Huts., Va. 55000 
WAGE Leesburg. Va. 1000d 
W KWS Rocky Mount. Va. 1000d 
WVOW Logan. W.Va. 5000 
I(APY Port Angeles. Wash. 1000d 
W MIL Milwaukee. W is. 10000 
WCOW Sparta, Wis. 5000d 

1300-230.6 
CBAF Moncton, N.B. 5000 
CJMME Regina, Sask. 1000 
WAVC Boaz. Ala. 500d 
WTLS Tatlassee, Ala. 1000d 
KWCB Searcy, Ark. I000d 
I(ROP Brawley, Calif. 1000 
KYNO Fresno, Calif. 5000 
KW KW Pasadena. Calif. 1000 
KKCN Ukiah. Calif. 50000 
KVOR Colo. Svgs., Colo. 1000 
WAVZ New Haven, Conn. 1000 
WRKT Cocoa Beach, Fla. 5000 
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Kc. Wave Length 
WFFG Marathon, Fla. 
WSOL Tampa, Fla. 
WMTM Moultrie. Ga. 
WIMO Winder. Ga. 
KOZE Lewiston, Idaho 
WTAQ LaGrange, III. 
WFRX W. Frankfort, Ill. 
WHLT Huntington, Ind. 
W MFT Terre Haute, Ind. 
I(GLO Mason City. Iowa 
WBLG Lexington, KY. 
WIBR Baton Rouge. La. 
KANB Shreveport, La. 
WFBR Baltimore, Md. 
WIDA Quincy, Mass. 
WOOD Grand Rapids, Mich 
WRBC Jackson, Miss. 
KMMO Marshall, Mo. 
KBRL McCook, Nebr. 
i(PTL Carson City, Nev. 
WAAT Trenton, N.J. 
WOSC Fulton, N.Y. 
WEEE Rensselaer, N.Y. 
WGOL Goldsboro. N.C. 
WLNC Laurensburg, N.C. 
WSYD Mt. Airy, N.C. 
WERE Cleveland, Ohio 
W M VO Mt. Vernon, Ohio 
KOM E Tulsa, Okla. 
I(00V Medford, Oreg. 
KACI The Dalles. Oreg. 
WWCH Clarion, Pa. 
WTHT Hazleton, Pa. 
WTIL Mayaguez, P.R. 
WCIll Greer, S.C. 
WKSC Kershaw. S.C. 
I(OLY Mobridge, S.Dak. 
W htTN Morristown. Tenn. 
WMAK Nashville. Tenn. 
KVET Austin, Tex. 
KTFY Brownfield, Tex. 
KGNS Laredo, Tex. 
It KAS Silsbee, Tex. 
I(OL Seattle, Wash. 
WCLG Morgantown. W.Va. 
W KLC St. Albans, W.Va. 

1310-228.9 
CKOY Ottawa, Ont. 
CFGM Richmond Hill, Ont. 
WHEP Foley. Ala. 

W.P. Kc. Wave Length W.P. 
500d KRLW Walnut Ridge, Ark. I000d 

50000 KHSJ Hemet, Calif. 
5000d KLAN Lemoore, Calif. 10000 
I000d KUDE Oceanside. Calif. 500 

5000 KCRA Sacramento. Calif. 5000 
1000 KAVI Rocky Ford. Colo. I000d 

I000d WATR Waterbury, Conn. 5000 
500d WGMA Hollywood, Fla. I000d 
5000 WZOK Jacksonville, Fla. 5000 
5000 WAh1R Venice, Fla. 500d 
1000 WHIE Griffin, Ga. 5000d 
1000 W KAN Kankakee. III. 1000 

1000d KNIA Knoxville, Iowa 5000 
5000 I(MAQ Maquoketa, Iowa 500d 

1000d KLWN Lawrence, Kans. 500d 
5000 WBRT Bardstown, Ky. I000d 
5000 WNGO Mayfield. Ky. 1000d 

10000 KHAL Homer, La. 1000d 
1000d WICO Salisbury, Md. 1000d 

5000 WARA Attleboro, Mass. 1000 
250d WILS Lansing, Mich. 5000 

1000d WDMJ Marquette, Mich. 1000 
5000d WRJW Picayune. Miss. 5000d 
I000d KXLW Clayton, Mo. 10000 

500 KOLT Scottsbluff, Nebr. 5000 
5000 W W H G Hornell. N.Y. 5000d 
5000 WQSR Solvay, N.Y. 1320 

500 WAGY Forest City, N.C. 1000 
5000 WCOG Greensboro, N.C. 5000 

5000d WEEW Washington. N.C. 500d 
I000d KQDY Minot, N.Dak. 1000d 

5000 WHOK Lancaster, Ohio 1000d 
I000d I(WOE Clinton, Okla, 1000d 

1000 WKAP Allentown. Pa. 5000 
1000d WGET Gettysburg, Pa. 1000 

5000 WJAS Pittsburgh, Pa. 5000 
1000d WSCR Scranton. Pa. 1000 
5000d WRIO Rio Piedras, P.R. 5000 

5000 WMSC Columbia. S.C. 1000 
1000 KELO Sioux Falls. S.Dak, 5000 

I000d W KIN Kingsport, Tenn. 5000d 
5000 WMSR Manchester, Tenn. 1000d 
500d KVMC Colo. City. Tex. 1000d 
5000 KXYZ Houston, Tex. 5000 

1000d KCPX Salt Lake City. Utah 5000 
10000 WEET Richmond, Va. 10000 

KXRO Aberdeen, Wash. 1000 
KHIT Walla Walla, Wash. I000d 

5000 WQMN Superior. Wis. I000d 
10000 WFHR Wisconsin Rapids, 
10000 Wis. 5000 

WJAM Marion, Ala. 5000d 
KBUZ Mesa, Ariz. 5000 
I(BO l( Malvern, Ark. 1000d 
K1OT Barstow, Calif. 500d 
KPOD Crescent City. Calif. I000d 
KDIA Oakland, Calif. 1000 
KT KR Taft. Calif. 500d 
1(FI(A Greeley, Colo. t000 
WICH Norwich, Conn. 5000 
W000 Deland, Fla. 5000d 
WAUC Wauchula, Fla. 5000 
WBRO Waynesboro, Ga. 1000d 
W BM K West Point, Ga. I000d 
I(LIX Twin Falls. Idaho 5000 
WISH Indianapolis. Ind. 5000 
KOLS Perry, Iowa 5000 
KOKX Keokuk, Iowa 1000 
WTTL Madisonville, Ky. 500d 
WDOC Prestonsburg, Ky. 5000d 
KI KS Sulphur, La. 500d 
I(UZN W. Monroe, La. 1000d 
WLOB Portland. Maine 1000d 
WORC Worcester, Mass. 5000 
W K StH Dearborn. Mich, 5000 
WCCW Traverse City, Mich. I000d 
K RBI St. Peter, Minn. I000d 
WXXX Hattiesburg, Miss. I000d 
KFSB Joplin. Mo. 5000 
K FBB Great Falls, Mont. 5000 
KGMT Falrbury, Nebr. 500d 
WJLI( Asbury Park. N.J. 250 
WCAM Camden. N.J. 250 
KARA Albuquerque. N.M. 1000d 
WVIP Mt. Kisco, N.Y, 50000 
WTLB Utica, N.Y. 1000 
WISE Asheville, N.C. 5000 
WKTC Charlotte, N.C. 1000 
WT1K Durham. N.C. 1000 
KNOX Grand Forks, N.Dak. 5000 
WFAH Alliance, Ohio I000d 
KNPT Newport. Oreg. 5000 
WBFD Bedford, Pa. 5000d 
WGSA Ephrata, Pa. 5000d 
WNAE Warren, Pa. 5000d 
W O K D Kingstree, S.C. 5000d 
WOOD Chattanooga, Tenn. 5000 
WDXI Jackson. Tenn. 5000 
WBNT Oneida, Tenn. I000d 
I(ZIP Amarillo. Tex. 1000d 
WRR Dallas. Tex. 5000 
KOYL Odessa, Tex. 10000 
I(UBO San Antonio. Tex. 5000d 
WEEL Fairfax, Va. 1000 
WGH Newport News. Va. 5000 
KART Prosser. Wash. 10000 
WIBA Madison, Wis. 5000 

1320-227.1 
CHQM Vancouver, B.C. 
CKEC New Glasgow, N.S. 
CJSO Sorel, P.Q. 
CK KW Kitchener, Ont. 
WAGF Dothan, Ala. 
WENN Birmingham, Ala. 
KBLU Yuma, Ariz. 
KWHN Fort Smith. Ark. 

10000 
5000 
1000 
1000 
1000 

5000d 
500d 
5000 

1330-225.4 
W ROS Scottsboro, Ala. 1000d 
Kh1OP Tucson. Ariz. 500d 
KUEE Conway, Ark, 5000 
KFAC Los Angeles. Calif. 5000 
KLBS Los Banos, Calif. 500d 
WARN Ft. Pierce, Fla. 1000 
WYSE Lakeland, Fla. 1000d 
W EBY Milton, Fla. 5000d 
W MEN Tallahassee, Fla. S000d 
WMLT Dublin, Ga. 5000d 
WEAW Evanston, III. 10000 
WRAM Monmouth, Ili, I000á 
WRRR Rockford, Ill. I000d 
WIPS Evansville. Ind. 5000 
K W W L Waterloo, Iowa 5000 
I(FH Wichita, Kans 5000 
WYGO Corbin, Ky. 5000d 
WMOR Morehead. Ky. 10000 
KVOL Lafayette La. 1000 
WASA Harve deirace, Md. 1000d 
WCRB Waltham, Mass. 5000 
WTRX Flint. Mich. 5000 
WLOL Minneapolis. Minn. 5000 
WJPR Greenville. Miss. 1000 
WDAL Meridian, Miss. 10000 
KU KU Willow Springs. Mo. I000d 
KGAK Gallup, N.Mex. 5000 
WEVD New York, N.Y. 5000 
WPOW New York, N.Y. 5000 
WEBO Owego, N.Y. 1000d 
WHAZ Troy, N.Y, 1000 
WFIN Findlay. Ohio 1000d 
W KOV Wellston, Ohio 500d 
KPOJ Portland, Oreg. 5000 
WBLF Bellefonte. Pa. 500 
WICU Erie. Pa. 5000 
WLAT Conway, S.C. 5000d 
WFBC Greenville, S.C. 5000 
WAEW Crossville, Tenn. I000d 
WTRO Dyersburg, Tenn. 500d 
K M I L Cameron. Tex. S00d 
KSWA Graham. Tex. 500d 
I(INE Kingsville. Tex. I000d 
KVKM Monahans, Tea. 5000 
1(DOK Tyler, Tex. I000d 
WBTM Danville. Va. 5000 
WRAA Luray. Va. I000d 
WESR Tasley, Va. 10000 
KFKF Bellevue, Wash. 5000d 
KCFA Spokane, Wash. 5000d 
WETZ New Martinsville. 

W.Va. 10000 
WHBL Sheboygan. Wis, 1000 
KOVE Lander, Wyo. 1000 

1340-223.7 
CFGB Goose Bay. Nod. 1000 
OAF Cabana. Que. 250 
CFSL Weyburn, Sask. 1000 
CFYK Yellow Knife. N.W.T. 250 
CHAD Amos, Que. 250 
CJLS Yarmouth. N.S. 250 
CHRD Drummondville, Que. 250 

Ke. Wove Length W.P. 
CJQC Quebec. Que. 250 
CKAR1 Parry Sound. Ont. 250 
CKOX Woodstock, Ont. 250 
WKUL Cullman, Ala. 250 
W101 Florence. Ala. 250 
WGWC Selma, Ala. 250 
WFEB SYlaeauga, Ala. 250 
KIBH Seward, Alaska 250 
1(1 KO Miami, Ariz. 250 
KNOG Nogales, Ariz. 250 
I(PGE Pape, Ariz. 250 
KENT Prescott, Ariz. 250 
I(BTA Batesville, Ark. 1000 
I(BRS Springdale, Ark. 250 
I(ENL Arcata, Calif. 250 
KMAI( Fresno. Calif. 250 
1(DOL Mojave, Calif. 100 
1<SF E Needles, Calif. 250 
I(ATY San Luis Obispo. Calif. 250 
KIST Santa Barbara. Calif. 250 
KOMY Watsonville, Calif. 250 
KDEN Denver. Colo. 250 
KWSL Grand Junction, Colo. 250 
KVRH Salida. Colo. 250 
WNHC New Haven, Conn, 1000 
WOO it Washington. D.C. 250 
WSLG Clermont, Fla. 250 
WTAN Clearwater. Fla. 250 
WOOD Daytona Bch., Fla. 250 
WDSR Lake City, Fla. 1000 
WTYS Marianna. Fla. 1000 
WOXT Palm Beach. Fla. 250 
WSEB Sebring, Ha. 250 
W NSM Valparalso Niceville, 

Fla. 250 
WAKE Atlanta, Ga. 250 
WGAU Athens. Ga. 1000 
WBBQ Augusta. Ga. 250 
WGAA Cedartown, Ga. 1000 
WOKS Columbus. Ga. 1000 
WBBT Lyons, Ga. 250 
WTIF Tifton. Ga. 1000 
KWLW Wampa, Idaho 1000 
KPST Preston. Idaho 250 
KSKI Sun Valley, Idaho 1000 
WSOY Decatur, III. 250 
WJPF Herrín, III. 250 
W IOL Joliet 111. 250 
WBIW Bedford, Ind. 1000 
WTRC Elkhart, Ind. 1000 
WLBC Muncie. Ind. 1000 
It ROS Clinton. Iowa 250 
KLIL Estherville. Iowa 100 
I(CKN Kansas Clty, Kans. 250 
KSEK Pittsburg, (tans. 250 
W C 11 I Ashland. I(y. 250 
WBGN Bowling Green, I(y. 250 
WNBS Murray. I(y. 250 
WEKY Richmond, Ky. 250 
I(VOB Bastrop, La. 250 
I<KMD Shreveport. La. 250 
WFAU Augusta, Maine 1000 
WHOU Houlton, Maine 1000 
WGAW Gardner, Mass. 1000 
WNBH New Bedford, Mass. 1000 
WBRK Pittsfield, Mass. 1000 
WLEW Bad Axe, Mich. 250 
WLAV Grand Rap., Mich. I000d 
WCSR Hillsdale, Mich. 500 
W MTE Manistee, Mich. 1000 
WAGN Menominee. Mich. 250 
WMBN Petoskey. Mich. 1000 
WEXL Royal Oak. Mich. 250 
I(DLM Detroit Lakes, Minn. 1000 
WEVE Eveleth, Minn, 1000 
KROC Rochester. Minn. 1000 
KWLM Willmar, Minn. 1000 
WJSIB Brookhaven. bliss. 250 
WAML Laurel. Miss. 250 
KXEO Mexico, Mo. 250 
1(LID Poplar Bluff, Mo, 250 
KSMO Salem, Mo. 250 
KICK Springfield. Mo. 250 
I(CAP Helena, slant. 250 
KPRK Livingston, Mont. 250 
KATL Miles City, Mont. 1000 
K QTE Missoula. Mont. 250 
I(HUB Fremont, Nebr. 100 
KGFW Kearney, Nebr. 1000 
KS1D Sidney, Nebr. 1000 
KORK Las Vegas, Nev. 250 
KBET Reno Nev. 1000 
WOCR Hanover. N.H. 1000 
WMID Atlantic City, N.J. 1000 
KNDE Aztec, N.Mex. 1000 
KRRR Ruidoso. N.Mex. 250 
I(KIT Taos. N.Mex. 250 
KSIL Silver City. N.Mex. 1000 
Wh1B0 Auburn, N.Y. 1000 
WENT Gloversville, N.Y. 1000 
WXYG Jamestown, N.Y. 250 
WUSJ Lockport. N.Y. 250 
WMSA Massena, N.Y. 1000 
WALL Middletown, N.Y. 1000 
WIRY Plattsburgh, N.Y. 1000 
WJRI Lenoir, N.C. 1000 
WTSR Lumberton, N.C. 1000 
WOXF Oxford, N.C. 1000 
WOOW Greenville, N.C. 1000 
WGNI Wilmington, N.C. 1000 
WAIR Winston-Salem, N.C. 250 
KGPC Grafton, N.Dak. 1000 
WNCO Ashland. Ohio 250 
WOUB Athens, Ohio 250 
WIZE Springfield. Ohio 250 
WSTV Steubenville, Ohio 250 
KIHN Hugo. Okla. 250 
KOCY Okla. City, Okla. 250 



KC. Wave Length W.P. 
(TOW Sand Spring, Okla. 
K W V R Enterprise, Oreg. 250 
K I H R Hood River. Oreg. 250 
KFIR North Bend. Oreg. 1000 
WCVI Connellsville. Pa. 250 
WSAJ Grove City. Pa. 100 
WKRZ Oil City, Pa. 1000 
WHAT Philadelphia. Pa. 1000 
WRAW Reading, Pa. 1000 
WTRN Tyrone. Pa. 250 
WORE WilkesBarre, Pa. 1000 
WWPA Williamsport, Pa. 250 
WGRF Aguadilla, P.R. 250 
WOKE Charleston. S.C. 1000 
WRHI Rock Hill. S.C. 1000 
WSSC Sumter. S.C. 1000 
K11V Huron, S.D. 250 
KRSD Rapid City, S.Dak. 1000 
WBAC Cleveland. Tenn. 250 
W K RAt Columbia. Tenn. 250 
WGRV Greeneville, Tenn. 250 
W KGN Knoxville, Tenn. 1000 
W H H ht Memphis, Tenn. 250 
WCDT Winchester. Tenn. 250 
KW (C Abilene, Tex. 250 
KTSL Burnett, Tex. 250 
KAND Corsicana, Tex. 250 
KSET El Paso. Tex. 250 
KDUB Lubbock. Tex. 250 
KRBA Lufkin, Tex. 25" 
KPDN Pampa. Tex. 250 
KOLE Port Arthur, Tex. 250 
KTXL San Angelo, Tex. 250 
K V I C N. of Victoria. Tex. 250 
WTWN St. Johnsbury Vt. 1000 
WSTA Charlotte Amalie, V.I. 250 
W KEY Covington. Va. 1000 
WRAP Hopewell. Va. 1000 
WJMA Orange, Va. 1000 
KAGT Anacortes, Wash. 250 
KPKW Pasco. Wash. 250 
KAPA Raymond, Wash. 250 
(StEL Wenatchee. Wash. 250 
WHAR Clarksburg, W.Va. 250 
WEPA1 Martinsburg, W.Va. 250 
WMON Montgomery. W.Va. 250 
WOVE Welch, W.Va. 1000 
WLOY Ladysmith, Wis. 1000 
WRIT Milwaukee. Wis. 250 
KYCN Wheatland, Wyo. 250 
KWOR Worland. Wyo. 250 

1350-222.1 
CHOV Pembroke, Ont. 1000 
CJLAI Joliette, Que. 1000 
CHGB St. Anne de la 

Poeatlere, Que. 5000 
CKLB Oshawa, Ont. 10000 
CKEN Kentville, N.S. 1000 
WELB Elba, Ala. 1000d 
WGAD Gadsden, Ala. 5000 
KAAB Hot Springs. Ark. 1000 
KLYD Bakersfield. Calif. I000d 
KCKC San Bernardino. Calif. 500 
KSRO Santa Rosa. Calif. 1000 
KGHF Pueblo. Colo. 5000 
WNLK Norwalk, Conn. 500 
W INY Putnam. Conn. I000d 
WEZY Cocoa, Fla. 1000 
W DCF Dade City. Fla. I000d 
WBSG Blackshear, Ga. 500d 
WRWH Cleveland. Ga. 1000d 
W RPB Warner Robins, Ga. 5000d 
KRLC Lewiston. Idaho 5000 
WAAP Peoria, III. 1000 
WJBD Salem, Ill. 500d 
WIOU Kokomo. Ind. 5000 
KRNT Des Moines. Iowa 5000 
KMAN Manhattan. Kans. 500d 
WLOU Louisville. Ky. 5000d 
WSMB New Orleans. La. 5000 
W DEA Ellsworth. hie. I000d 
WHhiI Howell, Mich. 500 
(D10 Ortonville, Minn. 1000d 
WCMP Pine City, Minn, 1000d 
WKOZ Kosciusko, Miss. 5000d 
KCHR Charleston, Mo. 1000d 
KBRX O'Neill, Nebr. 10000 
WLNH Laconia, N.H. 5000d 
KABQ Albuquerque. N.M. 5000 
WCBA Corning. N.Y. I000d 
WRNY Rome, N.Y. 500d 
W BSIT Black Mountain, N.C. 500d 
WHIP Mooresville. N.C. I000d 
WLLY Wilson, N.C. 1000d 
KQD1 Bismarck. N.D. 500d 
WADC Akron, Ohio 5000 
WCHI Chillicothe. Ohio 500d 
(RHO Duncan, Okla. 250 
I<TLQ Tahlequah. Okla. I000d 
K RVC Ashland, Oreg. I000d 
I(LOO Corvallis, Oreg. 1000d 
WORK York. Pa. 5000 
WDAR Darlington, S.C. I000d 
WGSW Greenwood. S.C. I000d 
W R (NI Carthage, Tenn. 500d 
KCAR Clarksville, Tex. 500d 
KTXI Jasper, Tex. 1000d 
KCOR San Antonio. Tex. 5000 
WBLT Bedford. Va. 1000d 
WFLS Fredericksburg, Va, 5001 
WNVA Norton, Va. 5000d 
WAVY Portsmouth. Va. 5000 
WPDR Portage. Wis, 1000d 

1360-220.4 
WWWB Jasper, Ala. 1000 
WLIQ Mobile. Ala. 5000 

100 

Ke. Wave Length W.P. 
W M FC Monroeville. Ala. I000d 
W ELR Roanoke, Ala. 10500(1 
KRUX Glendale, Ariz.5000 
K LV R Clarksville. Ark. 500d 
KFFA Helena. Ark. 1000 
KFIV Modesto. Calif. 1000 
KRCK Rldgecrest, Cell!. I000d 
KGB San Diego. Calif. 5000 
WDRC Hartford, Coen. 5000 
WOBS Jacksonville, Fla. 5000d 
W I(AT Miami Beach Fla. 5000 
WSFR Sanford, Fla. 500d 
WINT Winter Haven. Fla. I000d 
WAZA Bainbridge, Ga. I000d 
WLAW Lawrenceville, Ga. I000d 
WMAC Metter, Ga. 500d 
W LB I( DeKalb. Ill. 1000d 
WVh1C Mt. Carmel. Ill. ' 500d 
WGFA Watseka, Ill, 10000 
KHA K Cedar Rapids. Iowa 1000d 
KXGI Ft. Madison, Iowa I000d 
KSCJ Sioux City, lewa 5000 
K BTO El Dorado. Kans. 500d 
WFLW Monticello, Ky. 1000d 
KDBC Mansfield, La. I000d 
KVIM New Iberia, La. 1000d 
KILO Tallulah. La. 500d 
WEBB Dundalk, Md. 5000d 
WLYN Lynn, Mass. I000d 
W K At I Kalamazoo, Mich. 5000 
KLRS Mountain Grove, Alo. I000d 
KWRV McCook, Neer. I000d 
WNN1 Newton. N.J. 1000d 
WWBZ Vineland, N.J. 1000 
W KOP Binghamton, N.Y. 5000 
WMNS Olean, N.Y. I000d 
WCHL Chapel Hill, N.C. I000d 
KEYZ Williston. N.D. 5000 
WSAI Cincinnati, Chia 5000 
WWOW Conneaut, Chit) 500d 
KUIK Hillsboro, Oreg. 1000d 
WPQR McKeesport. Pa. 5000 
WPPA Pottsville, Fa. 1000 
WELP Easley. S.C. 10000 
WLCM Lancaster, S.C. I000d 
WNAH Nashville. Tenn. I000d 
KRAY Amarillo. Tex. 500d 
KACT Andrews, Ten. I000d 
K W BA Baytown. Tex. 1000 
K RYS Corpus Christi, Tex. 1000 
KXOL Ft. Worth, Tex. 5000 
WBOB Galax, Va. 10000 
WHBG Harrisonburg. Va. 5000d 
KFDR Grand Coulee, Wash. 1000d 
(MO Tacoma, Wash, 5000 
WHJC Matawan, W.Va. 10009 
Wh10V Ravenswood. W.Va. 1000d 
WBAY Green Bay, Wis. 5000 
WISV Virouqua, Wis. 500d 
WMNE Menomonie, Wis. 1000d 
KVRS Rock Springs, Wyo, 1000 

1370 --218.8 
WBYE Calera. Ala. I000d 
I(TPA Prescott, Ara. 500d 
(BUG Corona. Calif. 1000 
KEEN San Jose, Calif. 5000 
(GEN Tulare, Calif. 1000d 
W K ht K Blountstown, Fla, 500d 
W KOS Ocala, Fla. 1000d 
WCOA Pensacola. Fla. 5000 
WAXE Vero Beach, Fla, I000d 
WBGR Jesup, Ga. 5000 
WFDR Manchester. Ga. 10001 
WKLE Washington, Ga. I000d 
WPRC Lincoln, Ill. 1000d 
WITS Bloomington, Ind. 5000 
WGRY Gary, Ind. I000d 
I(DTH Dubuque, Iowa 5000 
KGNO Dodge City. Kans. 5000 
KALN Iola, Kans. 500d 
WGOH Grayson. Ky. 5000d 
WTKY Tompkinsville, Ky. 1000d 
KAPB Marksville. La. I000d 
W M HI Braddocks Hts., Md. 500d 
W 1(1 1( Leonardtown, Md. 1000d 
WGHN Grand Haven, Mich. 500d 
KSUM Fairmont, Atlnn, 1000 
W0013 Canton, ht.ss. 1000d 
KWRT Boonville, Mo. I000d 
KCRV Caruthersville, Sto. I000d 
I(XLF Butte, Mort. 5000 
KAWL York, Nebr. 500d 
WFEA Manchester, N.H. 5000 
WALK Patchogue, N.Y, 500d 
WSAY Rochester, N.Y. 5000 
WLTC Gastonia. N.C. 10001 
WTAB Tabor City. N.C. 5000d 
KFJM Grand Forks, N.D. I000d 
WSPD Toledo, Ohio 5000 
NAST Astoria Oreg. 1000 
WOTR Corry. Pa. 1000 
WPAZ Pottstown, Pa. I000d 
W KMC Roaring Sings.. Pa. I000d 
WIVV Vieques, P.R. 1000 
W KFD Wickford, R.I. 500d 
WDEF Chattanooga. Tenn, 5000 
W OX Lawrenceburg, Tenn. I000d 
W RGS Rogersville. Tenn. I000d 
K01(E Austin, Tex. I000d 
KFRO Longview. Tex. 1000 
KU KO Post, Tex. 500d 
KSOP Salt Lake City. Utah 1000d 
WBTN Bennington, Vt. I000d 

d WHEE Martinsville, Va, 5000d 
d WJWS South Hilt, Va. 5000d 

Kc. Wave Length W.P. 
KPOR Quincy, Wash. I000d 
WA100 Moundsville, W.Va, 1000d 
WCCN Neillsville, Wis, 5000d 
1(V W 0 Cheyenne. Wyo. 1000 

1380-217.3 
CFDA Vlctoriaville, Que. 1000 
CKPC Brantford. Ont. 10000 
CKLC Kingston, Ont. 5000 
WRAB Arab, Ala. 1000d 
WGVV Greenville, Ala, 1000d 
KDXE N. Little Rock, Ark. 1000d 
KBVM Lancaster, Calif. I000d 
(CMS Sacramento, Calif. 1000 
KSBW Salinas, Calif. 5000 
KFLI Walsenburg, Colo. 10001 
WARMS Wilmington, Del, 5000 
WLIZ Lake Worth, Fla. 500d 
WQXQ Ormond Bch., Fla. I000d 
W LCY St. Petersburg, Fla. 5000 
WAOK Atlanta, Ga. 5000 
WSIZ Ocilla, Ga. 5000d 
KP01 Honolulu. Hawaii 5000 
WBEL South Beloit, III. 5000 
W ITE Brazil, Ind. 500d 
WKJG Ft. Wayne, Ind. 5000 
KCI M Carroll. Iowa 1000 
KCII Washington. Iowa 500d 
W MTA Central City, Ky, 500d 
WW KY Winchester, Ky. 1000d 
WYNK Baton Rouge. La. 500d 
WKTJ Farmington, Me, 1000d 
WTTH Port Huron, Mich, 1000 
WPLB Greenville, Mich. 500d 
KLIZ Brainerd, Minn. I000d 
KAGE Winona, Minn. 1000 
WDLT Indianola, Miss, 500d 
KUDL Kansas City, Mo. 1000d 
KW K St. Louis, M1lo. 5000 
KUVR Holdredge, Nebr. 500 
WBBX Portsmouth, N.H. 1000 
WAWZ Zarephath, N.J. 5000 
WBNX New York, N.Y. 5000 
W LOS Asheville, N.C. 5000 
WTOB Winston-Salem, N.C. 5000 
WW IZ Lorain, Ohio 500d 
WPKO Waverly, Ohio 1000d 
KSWO Lawton, Okla. 1000 
KMUS Muskogee, Okla. 1000 
KBCH Ocean Lake. Oreg. 1000d 
KSRV Ontario, Oreg. 5000 
WACB Kittanning, Pa. I000d 
W AI LP h1 ilton, Pa. I000d 
WAYZ Waynesboro, Pa. 1000d 
WNRI Woonsocket, R.I. I000d 
WAGS Blshopville, S.C. I000d 
WGUS N. Augusta, S.C. I000d 
KOTA Rapid City. S.Dak. 5000 
(JET Beaumont, Tex. I000d 
WYSH Clinton, Tenn. I000d 
WGMh1 Millington, Tenn. 500d 
KBWO Brownwood, Tex. 1000 
KCRM Crane, Tex. I000d 
KTSM El Paso. Tex. 1000 
KM UL Muleshoe, Tex. 10009 
KBOP Pleasanton, Tex. I000d 
WSYB Rutland. Vt. 5000 
WMBG Richmond, Va. 5000 
KRKO Everett, Wash. 5000 
KPEG Spokane, Wasn, 50001 
WBEL Beloit, Wis. 5000 

1390-215.7 
CKLN Nelson, B.C. 1000 
WHSIA Anniston, Ala. 5000 
(DON DeQueen, Ark, 500d 
I(A M O Rogers. Ark. 1000d 
KGER Lonq Beach. Calif. 5000 
KTUR Turlock, Calif. 5000 
KFML Denver, Colo. I000d 
WAVP Avon Park, Fla. 1000d 
WPUP Gainesville, Fla. 5000d 
WGES Chicago. ill. 5000 
WFIW Fairfield, III. 1000 
WJCD Seymour, Ind. I000d 
KCLN Clinton. Iowa 1000d 
KCBC Des Moines, Iowa 1000 
KNCK Concordia, Kans, 5001 
WANY Albany. Ky. I000d 
W KIC Hazard, Ky. 5000d 
KFRA Franklin. La. 500d 
KNOE Monroe, La. 5000 
WEGP Presque Isle, Me, 5000d 
WCAT Orange. Klass. 10001 
WPLAI Plymouth, Mass. 5000 
WCER Charlotte. Mich. 1000d 
KRFO Owatonna, Minn, 500d 
WROA Gulfport, Miss. 1000d 
WOIC Meridian, Miss. 5000d 
KSPW Waynesville, Mo. I000d 
KENN Farmington, N.Mex. 5000 
KHOB Hobbs, N.Mex. 5000d 
W EO K Poughkeepsie, N.Y. 5000d 
WRIV Riverhead, N.Y. 1000d 
WFBL Syracuse,N.Y. 5000 
WI(RI( Murphy, N.C. 1000d 
WEED Rocky Mount, N.C. 5000 
WADA Shelby, N.C. 500d 
WJRMI Troy, N.C. 500d 
KLPAt Minot, N.Dak. 5000 
WOHP Bellefontaine, Ohio 500d 
W NI PO hl Iddleport-Pomroy, 

Ohio I000d 
W FMI Youngstown, Ohio 5000 
(CRC Enid, Okla, 1000 
KSLM Salem. Oreg. 5000, 
WLAN Lancaster, Pa. 1000 

Ke. Wave Length W.P. 
W RSC State College, Pa. 500d 
WISA Isabella, P.R. 1000 
WHPB Belton, S.C. 500d 
WCSC Charleston. S.C. 5000 
K JAM Madison, S.D. 5000d 
WTJS Jackson, Tenn, 5000 
KULP El Campo, Tex. SOOd 
It BEC Waxahachie. Tex. 5000 
KLGN Logan, Utah 1000 
WEAM Arlington, Va. 5000 
WNW) Lynchburg, Va. 5000 
KLOQ Yakima, Wash. 1000 

1400-214.2 
CI:BC Bathurst. N.B. 250 
CKDH Amherst, N.S. 250 
CJFP Riviere-du-Loup, Que. 1000 
CKRN Rouyn, Que. 250 
CKSW Swift Current. Sask. 250 
WSISL Decatur, Ala. 250 
WXAL Demopolis, Ala. 250 
WFPA Ft. Payne, Ala. 250 
WILD Homewood, Ala. 1000 
WIH0 Opelika, Ala. 1000 
(SEW Sitka, Alaska 250 
I(CLF Clifton. Ariz. 250 
KXIV Phoenix, Ariz. 250 
KTUC Tucson, Ariz. 250 
KVOY Yuma. Ariz. 250 
l(ELD El Dorado. Ark. 1000 
KCLA Pine Bluff, Ark, 1000 
I<WYN Wynne, Ark. 1000 
KRE Berkeley, Calif. 250 
KREO Indio. Calif. 250 ( OMS Redding, Calif. 250 
I(SLY San Luis Obispo, Cal. 250 
KSPA Santa Paula, Calif. 250 
(HOE Truckee, Calif. 1000 
KU KI Ukiah, Calif, 1000 
KONG Vlsalla, Calif. 250 
KRLN Canon City, Colo. 250 
KDTA Delta, Colo. 250 
KFTM Ft. Morgan. Cola. 250 
KBZZ La Junta, Colo. 250 
WSTC Stamford, Conn. 250 
WILT Willimantic, Conn, 1000 
VFTL Ft. Lauderdale, Fla, 250 
WI RA Ft. Pierce, Fla. 250 
WRHC Jacksonville, Fla. 250 
WPRY Perry. Fla. 250 
WTRR Sanford, Fla. 1000 
WZRH Zephyr Hills, Fla. 250 
WCQS Alma, Ga. 1000 
WSGC Elberton, Ga. 1000 
WNEX Macon. Ga. 1000 
'NMGA Moultrie, Ga. 1000 
WCOH Newnan, Ga. 1000 
WGSA Savannah, Ga. 1000 
(CY N Idaho Falls, Idaho 250 
KART Jerome, Idaho 250 
KRPL Aloscow, Idaho 250 
KSPT Sandpoint, Idaho 250 
WOWS Champaign, III. 1000 
WGIL Galesburg, III 1000 
W ROZ Evansville, Ind. 250 
WBAT Marlon, Ind. 500 
K COG Centerville. Iowa 100 
KVFD Fort Dodge, Iowa 250 
KVOE Emporia, Kans. 250 
KAYS Hays, Kans, 250 
WCYN Cynthiana. Ky. 250 
WIEL Elizabethtown, Ky. 250 
W FTG London, I(y, 250 
WFPR Hammond, La. 250 
ItAOIt Lake Charles. La. 250 
WRDO Augusta. Maine 250 
WIDE Biddeford, Maine 1000 
W WIN Baltimore, Aid. 250 
WALE Fall River, Mass. 1000 
WLLH Lowell. Klass. 500 
W H NIP Northampton, Mass. 1000 
WELL Battle Creek, Mich. 250 
WJLB Detroit, Mich. 250 
WHOF Houghton. Mich. 250 
W NIAB Munising, Atich, 250 
WSAM Saginaw. Mich. 250 
WSJ NI St. Joseph. Mich. 250 
WTCM Traverse City, Mich, 250 
KEYL Long Prairie, Minn. 250 
I(h1HL Marshall, Minn. 250 
W MIN 51pls,-St. Paul. Minn. 250 
WHLB Virginia, Minn. 1000 
WBIP Booneville, Miss. 250 
WNAG Grenada, Miss. 250 
WFOR Hattiesburg. Miss, 250 
WJQS Jackson, Miss. 250 
W Si BC Macon, Miss. 250 
KFRU Columbia, Mn. 1000 
K JCF Festus, Mo. 250 
KSIM Sikeston, Mn. 250 
I<TTS SDringneld, Al o. 1000 
K XGN Glendive, Mont, 250 
KARR Great Falls, Alont 1000 
KCOW Alliance, Nebr, 250 
KLIN Lincoln. Nebr. 250 
(0h11 Henderson, Nev. 250 
KWNA Winnemucca, Nev. 1000 
WTSL Hanover, N.H. 1000 
KTRC Santa Fe. N.Mex, 250 
KCHS Truth or Consequences. 

New Mexico 250 
KTNSI Tutumearl. N.Mex. 250 
WOND Pleasantville, N.J. 1000 
WABY Albany, N.Y. 1000 
WBNV Buffalo. N.Y. 250 
WSLB Ogdensburg, N.Y. 1000 
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Ke. Wave Length W. 
WBMA Beaufort, N.C. 
WGBG Greensboro, N.C. 1000 
WSIC Statesville. N.C. 1000 
WLSE Wallace. N.C. 250 
WHCC Waynesville, N.C. 1000 
WCHF Weldon, N.C. 250 
KEYI Jamestown, N.Dak. 1000 
WMAN Mansfield, Ohio 250 
WPAY Portsmouth, Ohio 1000 
KWON Bartlesville, Okla. 250 
KTMC McAlester, Okla. 250 
KNOB Norman, Okla. 250 
KNND Cottage Grove, Oreg. 250 
WEST Easton. Pa. 250 
WJET Erie, Pa. 250 
WHGB Harrisburg, Pa, 250 
WJAC Johnstown. Pa. 250 
WKBI St. Marys, Pa. 1000 
WICK Scranton. Pa. 250 
WRAK Williamsport. Pa. 250 
WCOS Columbia. S.C. 1000 
WGTN Georgetown. S.C. 250 
WTHE Spartanburg. S.C. 250 
WJZM Clarksville. Tenn. 1000 
W H U B Cookeville, Tenn. 1000 
W LSB Conner Hill. Tenn. 250 
W GAP Maryville. Tenn. 1000 
W HAL Shelbyville, Tenn. 1000 
K RUN Ballinger, Tex. 250 
KBYG Big Spring, Tex. 250 
I(UNO Corpus Christi. Tex. 250 KILE nr. Galveston, Tex. 250 
KGVL Greenville. Tex. 250 
KEBE Jacksonville, Tex. 250 
K I U N Pecos, Tex. 250 
KEYE Perryton. Tex. 250 
KVOP Plainview. Tex. 250 
KDWT Stamford, Tex. 250 
KTEM Temple, Tex. 250 
KTFS Texarkana, Tex. 250 
KVOU Uvalde, Tex. 250 
I(IXX Provo, Utah 250 
W DOT Burlington. Vt. 250 
WI NA Charlottesville, Va. 1000 
WHHV HIllsville, Va. 250 
WHIN Portsmouth. Va. 250 
W H LF So. Boston. Va. 1000 
WINC Winchester, Va. 1000 
KEDO Longview, Wash. 250 
KRSC Othello, Wash. 250 
KTNT Tacoma, Wash. 1000 
WBOY Clarkesburg, W.Va. 250 
WRON Ronceverte, W.Va. 1000 
WSPZ Spencer, W.Va. 250 
W KW K Wheeling, W.Va. 250 
WBTH Williamson. W.Va. 1000 
WATW Ashland, Wis. 1000 
WBIZ Eau Claire, Wis. 1000 
WDUZ Green Bay. WIs. 250 
WRJN Racine, Wis. 250 
WRDB Reedsburg, WIs. 250 
WRIG Wausau, Wis. 250 
KATI Caspar, Wyo. 250 
KODI Cody, Wyo. 1000 

1410-212.6 
CFUN Vancouver, B.C. 10000 
CH LP Montreal, Que. 10000 
WALA Mobile, Ala. 5000 
WCHP Tuscumbia, Ala. 500d 
KTCS Fort Smith, Ark. 1000 
KERN Bakersfield, Calif. 1000 

10 R M L Carmel. Calif. 500d 
K KO Lompoc, Calif. 500d 
K MYC Marysville. Calif. 5000 
KCAL Redlands, Calif. 10000 
I(COL Ft. Collins, Colo. 1000 
WPOP Hartford, Conn. 5000 
WDOV Dover, Del. 5000d 
W MY R Fort Myers. Fla. 5000 
W BIL Leesburg. Fla. 1000d 
WRIX Grifnn, Ga. I000d 
WSNE Cummings, Ga. 1000d 
WDAX McRae. Ga. 10000 
WLAQ Rome, Ga. 1000 
WRMN Elgin, Ill. 500d 
WT1M Taylorville. III. 1000d 
WAIT Lafayette, Ind. 10000 
KGRN Grinnell. Iowa 500d 
KLEM Lehlars. Iowa 10000 
KCLO Leavenworth, Kans. 5000d 
KWBB Wichita. Kans. 5000 
W LBJ Bowling Green. Ky. 5000 
WHLN Harlan. Ky. 5000d 
KDBS Alexandria, La. 1000d 
WG RD Grand Rap., Mich. 1000d 
KLFD Litchfield. Minn. 500d 
WDSK Cleveland, Miss. 1000d 
WBKN Newton. Miss, 500d 
WHTG Eatontown, N.J. 500,1 
WDOE Dunkirk, N.Y. 500 
W ELA1 Elmira, N.Y. 1000 
WSET Glen Falls, N.Y. 10000 
WOTT Watertown, N.Y. 5000 
WEGO Concord, N.C. 1000d 
WSRC Durham, N.C. 10000 
WING Dayton, Ohio 5000 
KPAM Portland, Oreg. 50000 
W LSH Lansford, Pa. 50000 
KQV Pittsburgh. Pa. 5000 
WPCC Clinton, S.C. I000d 
WYMB Manning, S.C. I000d 
WCMT Martin. Tenn. 1000d 
KBUD Athens, Tex. 10000 
I(BAN Bowie. Tex. 5000 
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P. «c. Wave Length 
KVLB Cleveland Tex. XXII Dalhart, Tex. 
KADO Marshall, Tex. 
KRIG Odessa, Tex. 
KBAL San Saba, Tez. 
KNAL Victoria, Tex. 
WRIS Roanoke, Va. 
WKBH LaCrosse. Wis. 
KWYO Sheridan. Wyo. 

1420-211.1 

W.P. Kc. Wave Length W.P. 
500 WENO Madison. Tenn. 50000 

5000 WHER Memphis. Tenn. 1000 
500 KSTB Breckenridge. Tex. 10000 

1000 KEES Gladewater, Tea. 10000 
5000 KCOH Houston. Tex. 10000 

500 KLO Ogden Utah 5000 
5000d WDYL Ashland. Va. 1000d 

5000 WDIC Clincho, Va. 10000 
1000 KBRC Mt. Vernon, Wash. 5000 

WEIR Weirton, W.Va. 1000 
WBEV Beaver Dam. Wis. 1000d 

CKPT Peterborough, Ont. 1000 
CJMT Chicoutimi. Que. 1000 
WACT Tuscaloosa, Ala. 50000 
KH FH Sierra Vista, Ariz IOOOd 
KPOC Pocahontas, Ark. 10000 
KSTN Stockton, Calif. 5000 
WLIS Old Saybrook, Conn. 500d 
WBRD Bradenton, Fla. 1000 
WDBF Delray Beach, Fla. 5000d 
WSTN St. Augustine. Fla, 10000 
WRFB Tallahassee, Fla. 5000d 
WAVO Avondale Estates, Ga. 1000d 
W ROL Columbus, Ga. 5000 
WPEH Louisville, Ga. I000d 
WLET Toccoa, Ga. 50000 
WINI Nurphysboro, III. 500d 
WIMS Michigan City, Ind. 5000d 
WOC Davenport. Iowa 5000 
KJCK Junction City. Kans. 10000 
WTCR Ashland. Ky. 5000d 
WHBN Harrodsburg, Ky. 1000d 
W VJS Owensboro, Ky. 1000 
I(PEL Lafayette, La. 1000 
WOKW Brockton, Mass. 10000 
WBSM New Bedford, Mass. 5000 
WBEC Pittsfield, Mass. 1000 
WAA1 Al Flint, Mich. I000d 
W I(PR Kalamazoo, Mich, 10000 
KTOE Mankato. Minn. 5000 
WSUH Oxford, Miss. I000d 
WQBC Vicksburg, Miss. 1000 
KBTN Neosho, Mo. 500d 
K000 Omaha, Nebr, 1000d 
KSYX Santa Rosa. N.Mex. 1000d 
WALY Herkimer, N.Y. 1000d 
WACK Newark, N.Y. 500 
VILNA Peekskill, N.Y. 10000 
WMYN Mayodan, N.C. 500 
WCAS S. Gastonia. N.C. 500d 
WVOT Wilson, N.C. 1000 
W H K Cleveland. Ohio 5000 
KTJS Hobart, Okla. I000d 
KYNG Coos Bay, Oreg. 1000d 
WCO1 Coatesville, Pa. 5000 
WCED DuBois, Pa. 5000 
WEUC Ponce. P.R. 1000 
WCRE Cheraw. S.C. 1000d 
KABR Aberdeen. S.D. 10000 
WEMB Erwin, Tenn. 5000d 
WKSR Pulaski, Tenn. 1000 
I<FYN Bonham, Tex. 2500 
KTRE Lufkin. Tex. 1000 
KGNB New Braunfels. Tex. 1000d 
KPEP San Angelo, Tex. 1000d 
WWSR St. Albans, Vt. I000d 
WDDY Gloucester, Va. 10000 
WKCW Warrenton. Va. 50000 
KITI Chehalis. Wash. 1000d 
KU) Walla Walla, Wash. 5000 
WPLY Plymouth. Wis. 500d 

1430-209.7 
CKFH Toronto, Ont. 10000 
W FH K Pell City, Ala. 10000 
KHBM Monticello, Ark. I000d 
KAMP El Centro, Calif. 1000d 
KARM Fresno, Calif. 5000 
KALI Pasadena. Calif. 5000 
KOSI Aurora, Colo. 5000 
WSDB Homestead. Fla. 500d 
WLAK Lakeland. Fla. 5000 
WPCF Panama City. Fla. 5000 
WGFS Covington, Ga. 10000 
W RCD Dalton, Ga. 10000 
WWGS Tifton, Ga. 5000 
WCMY Ottawa, III. 5000 
WIRE Indianapolis, Ind, 5000 
K ASI Ames. Iowa 10000 
K M RC Morgan City. La. 500d 
WNAV Annapolis, Md. 5000 
WHIL Medford, Mass. 50000 
WION Ionia, Mich. 50000 
WBRB Mt. Clemens. Mich, 5000 
WLAU Laurel, Miss. 5000d 
KAOL Carrollton, Mo. 5000 
WIL St. Louis, Mo. 50001 
I(RGI Grand Island, Nebr. 1000, 
WNJR Newark, N.J. 5000, 
KGFL Roswell, N.M. 
WENE Endicott. N.Y. 
WMNC Morganton. N.C. 
WDJS Mt. Olive, N.C. 
W RXO Roxboro, N.C. 
WFOB Fostoria. Ohio 
WCLT Newark, Ohio 
I(ALV Alva, Okla. 
I(TUL Tulsa, Okla. 
I(GAY Salem, Oreg. 
WVAM Altoona, Pa. 
WFRA Franklin. Pa. 
WNEL Caguas, P.R. 

50000 
5000 

5000d, 
1000d. 
10000 

1000 
500d: 
500i 

5000 
50004 

1000 
5004 
1000 

WBLR Batesburg, S.C. 50004 
WATP Marlon, S.C. 10004 
KBRK Brookings, S. Dak. 10004 
W FCT Fountain Clty, Tenn, 10000 

1440-208.2 
CFCP Courtenay, B.C. 1000 
WHHY Montgomery, Ala. 5000 
KWBY Scottsdale. Ariz. 50000 
KHOG Fayetteville, Ark. 1000d 
KOKY Little Rock, Ark. 50000 
KVON Napa. Calif. 500 
KPRO Riverside, Calif. 1000 
KCOY Santa Maria, Calif. 1000 
WBIS Bristol. Conn. SOOd 
WABR Winter Park. Fla. 5000 
WWCC Bremen, Ga. 10000 
WGIG Brunswick, Ga. 5000 
W RAI Anna, 111. 5000 
WPRS Paris, Ill. I000d 
WGEM Quincy, Ill. 1000 
WROK Rockford, III. 1000 
WPGW Portland, Ind. 500d 
KCHE Cherokee, Iowa 500d 
KJAY Topeka. Kane. 5000 
W KLX Paris, Ky. I000d 
WED Williamsburg, Ky. 10000 
KMLB Monroe, La. 5000 
WJAB Westbrook, Me. 5000d 
WAAt Worcester, Mass. 5000 
WBCM Bay City. Mich. 1000 
WDOW Dowagiac, Mich. 500d 
WCHB Inkster, Mich. 1000d 
KEVE Golden Valley. Minn. 5000 
WHHT Lucedale, Miss. 10000 
WM VB htillvllle, N.J. 10000 
WBAB Babylon, N.Y. 10000 Win Niagara Falls, N.Y. 10000 
WSGO Oswego, N.Y, 10000 
WBLA Elizabethtown, N.C. I000d 
WBUY Lexington. N.C. 5000d 
KILO Grand Forks. N.D. 1000 
WHHH Warren, Ohio 5000 
KMED Medford. Ores, 5000 
KODL The Dalles, Oreg. 1000 
WCOL Carbondale. Pa. 50000 
WNPV Lansdale, Pa. `000 
WGCB Red Lion, Pa. 10000 
WQOK Greenville. S.C. 5000 
WZYX Cowan, Tenn. 10000 
WHOM McKenzie. Tenn. 500d 
KFDA Amarillo, Tex. 5000 
KEYS Corpus Christi, Tex. 1000 
KDNT Denton. Tex. 5000 
KETX Livingston, Tex. 50000 
W KLV Blackstone. Va. 5000d 
WHIS Bluefield, W.Va. 5000 
WAJR Morgantown. W.Va. 5000 
WJPG Green Bay. Who. 5000 

1450-206.8 
CFBM Brochet, Man. 100 
COG Gander, Nfld. 250 
CFAB Windsor. N.S. 250 
CFJR Brockville. Ont. 1000 
CHEF Granby, P.Q. 1000 
WONG Anniston, Ala. 1000 
WYAM Bessemer, Ala. 1000 
WDIG Dothan, Ala. 1000 
WFIX Huntsville, Ala. 250 
WLAY Muscle Shoals City, 

Alabama 1000 
KLAM Cordova, Alaska 250 
KAWT Douglas, Ariz. 250 
KNOT Prescott, Ariz. 250 
KOLD Tucson, Ariz. 250 
KENA Mena, Ark. 250 
KYOR Blythe, Calif. 250 
KOWN Escondido. Calif. 250 
KPAL Palm Springs, Calif. 250 
KTIP Portervllle, Calif. 250 
KSAN San Francisco, Calif. 250 
K V M L Sonora. Calif. 250 
KVEN Ventura, Calif. 1000 
KAGR Yuba City. Calif. 100 
K G I W Ala mesa, Colo. 250 
KYOU Greeley, Colo. (000 
WNAB Bridgeport, Conn. 250 
WILM Wilmington, Del. 250 
VIOL Washington. D.C. 250 
WWJB Brooksville, Fla. 250 
WMFJ Daytona Beach, Fla. 1000 
WSKP Miami, Fla. 250 
WBSR Pensacola. Fla. 250 
WSPB Sarasota. Fla. 1000 
WSTU Stuart, Fla. 250 
WTNT Tallahassee, Fla. 1000 
WGPC Albany, Ga. 250 
W BHF Cartersville. Ga. 250 
WCON Cornelia, Ga. 250 
WKEU Griffin, Ga. 1000 
WMVG Milledgeville, Ga. 1000 
WBYG Savannah, Ga. 1000 
WVLD Valdosta, Ga. 250 
K EOK Payette. Idaho 250 
KEEP Twin Falls, Idaha 250 
WHFC Cicero, Ill. 1000 
WKEI Kewanee. III. 100 
WCVS Springfield, III. 250 
WANE Ft. Wayne, Ind. 250 

Ka. Wave Length W.P. 
WXVW Jeffersonville, Ind. 250 
WASK Lafayette, Ind. 250 
WAOV Vincennes. Ind. 250 
KPIG Cedar Rapids, Iowa 250 
KWBW Hutchinson, Kans. 250 
WTCO Campbellsville Ky. 250 
WWXL Manchester, Ky. 250 
WPAD Paducah. Ky. 250 
KSIG Crowley, La. 1000 
KNOC Natchitoches, La, 1000 
WNPS New Orleans. La. 250 
WRKD Rockland, Maine 250 
W KTQ South Paris, Maine 250 
WTBO Cumberland, Md, 250 
WMAS Springfield. Mass. 1000 
WATZ Alpena Township, Minh. 250 
WHTC Holland, Mich. 1000 
WMIQ Iron Mtn.. Mich. 250 
WIBM Jackson, Mich. 250 
WK LA Ludington. Mich. 250 
WHLS Port Huron, Mich. 250 
KATE Albert Lea, Minn. 250 
KBUN Bemidji. Minn, 1000 
KBMW Breckenridge, Minn. 250 
WELY Ely, Minn. 1000 
KFAM St. Cloud. Minn. 1000 
WROX Clarksdale, Miss. 250 
WCJU Columbia. Miss. 250 
WJXN Jackson, Miss. 250 
WOKK Meridian. Miss. 1000 
WNAT Natchez. Miss. 250 
W ROB West Point, Miss. 250 
W MBN Joplin, Mo. 250 
KIRX Kirksville. Mo, 250 
KOKO Warrensburg. Mo. 250 
KWPM West Plains, Mo. 1000 
K X X L Bozeman, Mont. 1000 
KUDI Great Falls. Mont, 1000 
KXLL Missoula, Mont. 250 
KRBN Red Lodge, Mont. 250 
KVCK Wolf Point, Mont. 1000 
K W B E Beatrice, Nebr. 250 
KCSR Chadron, Nebr. 250 
KONE Reno, Nev. 250 
W KXL Concord. N.H. 1000 
WFPG Atlantic City, N.J. 1000 
WCTC New Brunswick, N.J. 250 
KLOS Albuquerque. N.Mex. 250 
KLMX Clayton, N.Mex. 250 
KOBE Las Cruces. N.Mex, 250 
KENM Portales, N.Mex. 250 
WCLI Corning, N.Y. 1000 
WWSC Glen Falls, N.Y. 1000 
WHOL Olean, N.Y. 1000 
WKIP Poughkeepsie. N.Y. 250 
WKAL Rome. N.Y. 250 
WATA Boone. N.C. 250 
WGNC Gastonia. N.C. 1000 
WHVH Henderson. N.C. 1000 
WHKP Hendersonville. N.C. 1000 
WHIT New Bern. N.C. 250 
KGCA Rugby, N.Dak. 250 
WJER Dover, Ohio 250 
WMOH Hamilton, Ohio 250 
WLEC Sandusky. Ohio 250 
K W H W Altus, Okla. 250 
KGFF Shawnee, Okla. 250 
KSIW Woodward, Okla. 250 
I(ORE Eugene, Oreg. 1000 
KFLW Klamath Falls. Oreg. 250 
KLBM La Grande. Oreg. 250 
KBPS Portland, Oreg. 250 
WLEU Erie. Pa. 250 
WDAD Indiana, Pa. 250 
WPAM Pottsville, Pa. 250 
WMPT So. Williamsport, Pa. 250 
W MAJ State College. Pa. 250 
WJPA Washington. Pa. 250 
WWRI W. Warwick, R.I. 1000 
WQSN Charleston, S.C. 1000 
WCRS Greenwood. S.C. 1000 
WMYB Myrtle Beach, S.C. 1000 
WHSC Hartsville. S.C. 1000 
KBFS Belle Fourche, S.Dak. 250 
KYNT Yankton, S.Dak. 250 
WLAR Athens, Tenn. 250 
W MOC Chattanooga, Tenn. 250 
WDSG Dyersburg. Tenn. 250 
WSMG Greeneville, Tenn. 250 
WLAF LaFollette, Tenn. 100 
WGNS Murfreesboro, Tenn. 1000 
KRIC Beaumont. Tex. 250 
KBEN Carrizo Sprgs., Tex. 250 
KCTI Gonzales, Tex. 250 
I<MBL Junction. Tex. 250 
KCYL Lampasas. Tex. 250 
KMHT Marshall, Tez. 1000 
KAMY McCamey. Tex. 250 
KNET Palestine. Tex. 250 
KSNY Snyder, Tex. 250 
KURA Moab, Utah 250 
KEYY Provo, Utah 250 
KOXU St. George. Utah 250 
WSNO Barre, Vt. 1000 
WTSA Brattleboro, Vt. 1000 
WFTR Front Royal, Va. 250 
WENZ Highland Springs, Va. 250 
WREL Lexington. Va. 250 
WMVA Martinsville, Va. 1000 
KBKW Aberdeen, Wash. 1000 
KCLX Colfax, Wash. 1000 
KONP Port Angeles, Wash. 250 
KAYE Puyallup. Wash. 1000 
WPAR Parkersburg, W.Va. 250 
KFIZ Fond du Lac. Wis. 250 
WDLB Marshfield. Wis. 1000 
WPFP Park Falls, Wis. 1000 
WRCO Richland Center, Wis. 1000 



Kc. Wave Length 
KBBS Buffalo, Wyo. 
KVOW Riverton, Wyo. 

1460-205.4 
CJOY Guelph. Ont. 100 
CKRB Ville St. Georges, 

Quebec 100 
CJNB N. Battleford, Sask. 100 
W F M H Cullman. Ala. 500 
WPNX Phenix City, Ala. 50 
KZOT Marianna, Ark. 5 
KCCL Paris. Ark. 50 
KTYM Inglewood, Calif. 500 
KDON Salinas. Calif. 5 
I(VRE Santa Rosa, Calif. 10 
KYSN Colo. Sprgs., Colo. I 

WBAR Bartow, Fla. 100 
WZEP DeFuniak Springs. 

Florida 100 
W MBR Jacksonville. Fla. 50 
WDMF Buford, Ga. 100 
WROY Carmi, Ill. 100 
WIXN Dixon, Ill, 100 
WKAM Goshen. Ind. 100 
WOCH North Vernon, Ind. 100 
KSO Des Moines. Iowa 50 
1(CRB Chanute. Kans. 100 
WRVK Mt. Vernon, Ky. 50 
WAIL Baton Rouge. La. 50 
KBSF Springhill, La. 100 
WEND Easton, Md. 50 
WBET Brockton, Mass. 50 
WBRN Big Rapids, Mich, 100 
WPON Pontiac, Mich. 10 
KOMA Montevideo. Minn. 10 
WELZ Belzoni, Miss. 100 
KADY St. Charles, Mo. 500 
KRNY Kearney, Nebr. 500 
KENO Las Vegas. Nev. 10 
WOKO Albany. N.Y. 50 
WVOX New Rochelle. N.Y. 50 
W H EC Rochester. N.Y. 50 
W F V G Fueuay Sprgs., N.C. 100 
W R KB 1(annapolis, N.C. 50 
WMMH Marshall, N.C. 50 
WENS Columbus, Ohio 50 
WPVL Painesville. Ohio 50 
KPLK Dallas, Oreg. 100 
WMBA Ambridge. Pa. 50 
WCMB Harrisburg. Pa. 5 
WBCU Union. S.C. 10 
WGOG Walhalla. S.C. 50 
WJA K Jackson. Tenn. 500 
WEEN Lafayette, Tenn. 100 
KBRZ Freeport. Tex. 50 
KLLL Lubbock, Tex. 100 
WACO Waco. Tex. 10 
WPRW Manassas. Va. 50 
WRAD Radford, Va. 50 
WLPM Suffolk, Va. 10 
KCDI Kirkland, Wash. 500 
KI MA Yakima. Wash. 50 
WBUC Buekhannon, W.Va. 100 
WRAC Racine, Wis. 50 
WTMB Tomah, Wis. 10 

1470-204.0 
CHOW Welland, Ontario 10 
CFOX Pointe Claire. Que. 50 
WBLO Evergreen. Ala. 100 
KING Hot Springs, Ark. 100 
KBMX Coalinga. Calif. 50 
KUTY Palmdale, Calif. 50 
KXOA Sacramento, Calif. 50 
W ht MW Meriden, Conn. 100 
WPOM Pompano Beach, Fla. 50 
WRBB Tarpon Sprgs Fla. 500 
WAAG Adel. Ga. 100 
WDOL Athens, Ga. 100 
WCLA Claxton, Ga. 10 
WRGA Rome, Ga. 50 
W h1PP Chicago Heights, III. 100 
WMBO Peoria. III. 50 
WHUT Anderson, Ind. 100 
KTR1 Sioux City, Iowa 50 
KWVY Waverly, Iowa 100 
KARE Atchison. Kans. 10 
KLIB Liberal, Kans. 50 
WSAC Fort Knox, Ky. 100 
KPLC Lake Charles. La. 50 
WLAM Lewiston. Maine 5 
WJDY Salisbury. Md. 500 
WTTR Westminster, Md. 100 
WSRO Marlborough, Mass. 100 
WNBP Newburyport, Mass. 50 
WKMF Flint, Mieh. 50 
WKLZ Kalamazoo, Mich. 50 
KANO Anoka. Minn. 100 
WCHJ Brookhaven, Miss. 100 
WNAU New Albany, Miss. 50 
KGH aI Brookfield, Mo. 50 
KTCB Malden, Mo. 100 
WTKO Ithaca, N.Y. 100 
WPDM Potsdam, N.Y. 100 
WBIG Greensboro, N.C. 50 
WPNC Plymouth. N.C. 100 
WTOE Spruce Pine, N.C. 100 
WOHO Toledo, Ohio 10 
KVLH Pauls Valley, Okla. 25 
KVIN Vlnita, Okla. 50 
KRAF Reedsport. Oreg. 500 
WSAN Allentown. Pa. 5 

WFAR Farrell. Pa. 100 
WWML Portage, Pa. 50 
WOIC Columbia, S.C. 500 
WEAG Alcoa, Tenn. 100 

W.P. Ke. Wave Lengfh W.P. 
250 WVOL Berry Hill, Tenn. 5000 
250 KRBC Abilene, TeX. 5000 

KWRD Henderson, Tex. 500d 
KCNY San Marcos, Tex. 250d 

00 KELA Centralia, Wash. 5000 
KSEM Moses Lake, Wash. 5000 

00 WWHY Huntington. W.Va. 5000d 
00 WJBT Wheeling, W.Va. 500d 
Od WBKV West Bend, Wis. I000d 
00 I(TWO Casper, Wyo. 5000 

Od 
1480-202.6 

Od WA RI Abbeville, Ala. 1000 
000 WBTS Bridgeport, Ala. 1000d 
OOd W IXI Irondale, Ala. 5000d 
000 WABB Mobile, Ala. 5000 

Od I(HAT Phoenix, Ann. 500 
KGLU Safford. Adz. 1000 

Od KTCN Berryville, Ark. 1000 
00 KW UN Concord. Calif. 500d 
Od KRED Eureka. Cal f. 5000 
Od KYOS Merced, Calif. 5000 
Od K W IZ Santa Ana. Calif. 1000 
Od KSEE Santa Maria. Calif. 1000 
Od KTUX Pueblo, Colc. 1000d 
00 WSOR Windsor, Conn. 500d 
Od WAPG Arcadia. Fla. 1000d 
Od WREA E. Palatka, Fla. 500d 
00 WTHR Panama Beach. Fla. 500d 
Od WXIV Windemere, Fla. I000d 
Od WYZE Atlanta. Ga. 50000 
00 WRDW Augusta. Ga. 5000 
Od WGSB Geneva. III. 1000 
00 WJBM Jerseyville, 111. 500d 
00 WTHI Terre Haute, Ind. 1000 
Od WRSW Warsaw, Ind. 500 
Od KLEE Ottumwa, Iowa 500d 
Od KBEA Mission, Kans. I000d 
00 (LEO Wichita. Kans. 5000 
00 W KOA Hopkinsville, Ky. I000d 
Od WN KY Neon. Ky. I000d 
00 WTLO Somerset, Ky. 1000d 
Od KANV Jonesville, La. 500d 
Od (JOE Shreveport, La. 1000d 
Od WSAR Fall River Mass. 5000 
00 WMAX Grand Rapids, 
Od Michigan I000d 
Od WIOS Tawas City. Mich. 10000 
Od KAUS Austin, Minn. 1000 

000 I(GCX Sidney, Merit. 5000 
OdKLMS Lincoln, Nebr, 1000 

K W E W Hobbs. N. MeX. 5000 
Od WLEA Hornell, N.Y. I000d 
Od WHOM New York. N.Y. 5000 
Od WREMI Revisen. N.Y. I000d 
Od W W O K Charlotte, N.C. 1000d 
oo WYRN Louisburg. N.C. 5004 
Od W h1SJ Syiva. N.C. 5000d 

00 
WHBC Canton, Ohio 5000 
WCIN Cincinnati, Ohio 5000 

Od WTRA Latrobe. Pa. 500d 
00 WDAS Philadelphia, Pa. 5000 
Od W ISL Shamokin, Pa. 1000 
Od WSHP Shippensburg, Pa. 500d 

OOd KSDR Waterton, S.D. I000d 
W LO K Memphis. Tenn. 5000d 
KBOX Dallas, Tex. 5000 

00 I(LV L Pasadena, Tex. 1000 
(APE San Antonio, Tex. 500d 00 KONI Spanish Ferk, Utah I000d 

Od WCFR Springfield, Vt. I000d 
Od WBBL Richmond. Va. 5000 
Od WLEE Richmond. Va. 5000 
00 WBLU Salem, Va. 5000d 
00 KFHA Lakewood. Wash. I000d 
Od KVAN Vancouver. Wash, 1000d 
00 WISM Madison, Wis. 5000 

Od 
KRAE Cheyenne. Wyo. I000d 

od 1490-201.2 
oo 
00 CFRC Kingston. Ont. 100 

Od CKCR Kitchener, Ont. 250 
00 CKBM Montmagly, Que. 250 

Od WANA Anniston. Ala. 250 

00 WAIF Decatur. Ala. 1000 

Od WRLD Lanett, Ala. 250 

00 WHBB Selma, Ala. 250 

Od 
KYCA Prescott, Ariz. 1000 

Od 
KAIR Tucson, Ariz. 250 

00 KXAR Hope, Ark. 250 

000 KTLO Mtn. Home. Ark. 250 

Od 
KDRS Paragould. Ark, 250 

Od 
KOTN Pine Bluff. Ark. 250 

Od 
KXRJ Russellville, Ark. 250 

Od 
KWAC Bakersfield, Calif. 250 
KPAS Banning, Calif. 250 

00 KICO Calexico. Calif. 250 
Od (OWL Lake Tahoe, Calif. 250 
Od KTOB Petaluma, Calif. 250 
Oi KBLF Red Bluff, Calif. 1000 
Od KDB Santa Barbara. Calif. 250 
Od KSYC Yreka, Calif. 250 
Od KBOL Boulder, Colo. 1000 
Od KGUC Gunnison, Colo. 250 
Od KCMS Manitou Spree., Colo. 100 
00 KOLA Sterling. Colo. 250 
Od WTOR Torrington. Conn, 250 
Od WTRL Bradenton, Fla. 250 
00 WJBS DeLand, Fla. 250 
Od WMET Miami Beach, Fla. 250 
Od WSRA Milton, Fla. 250 
Od WRGR Starke, Fla. 250 

000 WTTB Vero Beach, Fla. 250 
Od WSIR Winter laven, Fla. 250 
Od W 5IOG Brunswick, Ga. 250 
Od WMIM Cordele. Ga. 250 
Od WORE Monroe, Ga. 250 

Ke. W2ve Length W.P. 
WSFB Quitman, Ga. 
WSNT Sandersville, Ga. 
WSYL Sylvania, Ga. 
KTOH Lihue, Hawaii 
KCID Caldwell. Idaho 
WKRO Cairo. Ill. 
WDAN Danville, 111. 

WBBR East St. Louis, Ill. 
WOPA Oak Park, Ill. 
W 1(BV Richmond, Ind. 
WNDU South Bend, Ind. 
KBUR Birlington, Iowa 
WDBQ Dubuque, Iowa 
KRIB Mason City, Iowa 
KKAN Philipsburg, Kans, 
I(TOP Topeka, Kans. 
WFKY Frankfort, Ky. 
WI<AY Glasgow. Ky. 
WOMI Owensboro, Ky. 
WSIP Paintsville, Ky. 
W1KC Bogalusa, La. 
KEUN Eunice. La. 
KCIL Hooma, La. 
KRUS Ri,ston, La. 
WPOR Portland, Maine 
WTVL Waterville, Maine 
WARK Hagerstown, Md. 
WHAV Haverhill, Mass. 
W II RC Milford, Mass. 250 
WTXL W. Springfield, Mass. 1000 
WABJ Adrian. Minh. 1000 
WBFC Fremont, Mich. 250 
WMDN Midland, Mich. 250 
WCBQ Whitehall, Mich. 1000 
KXRA Alexandria, Minn. 250 
KOZY Grand Rapids. Minn. 250 
KLGR Redwd. Falls, Minn. 
W LOX Biloxi, Miss. 
WCLD Cleveland, Miss. 
W HOC Philadelphia, Miss. 
WTUP Tupelo, Miss. 
WVIM Vicksburg, Miss. 
KOMO Carthage, Mo. 
KTTR Ralla. rito. 
KDRO Sedalia. Mo. 
KBOW Butte, Mont. 
KBON Omaha. Nebr. 
WEMJ Laconia, N.H. 
WLDB Atlantic City, N.J. 
KRSN Los Alamos, N.Mex. 
KRTN Paton. N.Mea. 
WCSS Amsterdam, N.Y. 
WBTA Batavia, N.Y. 
WKNY Kingston, N.Y. 
WICY Malone, N.Y. 
W OLC Port Jervis, N.Y. 
WOLF Syracuse. N.Y, 
WSSB Durham, N.C. 
WFLB Fayetteville, N.C. 
WLOE Leaksvllle. N.C. 
WRNB New Bern, N.C. 
WANT Rocky Moui.t, N.C. 
WSTP Salisbury, N.C. 
WSVM Valdese, N.C. 
KNDC iettinger, N.Dak. 250 
KOVC Valley City, N.Dak. 250 
W BEX Chillicothe. Ohio 250 
WJMO Cleveland Hghts., Ohlo 250 
WOHI E. Liverpool, Ohio 250 
W MOA Marietta. Ohio 1000 
W h1RN Marion, Ohio 1000 
K W R W Guthrie, Okla. 100 
KBIX Muskogee. Okla. 250 
KBKR Baker. Oreg. 250 
KRNR Roseburg, Oreg. 250 
KBZY Salem, Oreg. 1000 
WESB Bradford, Pa. 250 
WAIL Hazleton, Pa. 25G 
WARD Johnstown, Pa. 250 
WGAL Lancaster. Pa. 250 
WBCB Levittown. Pa. 1000 
W M RF Lewiston, Pa. 100G 
WhIGW Meadville. Pa. 250 
WNBT Wellsboro. Pa. 250 
WMDD Fajardo, P.R. 251I 
WGCD Chester. S.C. 250 
W MRB Greenville, S.C. IOOe 
KORN Mitchell. S.Dak. 258 
WOPI Bristol, Tenn. IOOq 
WOXB Chattanooga. Tenn. 1000 
W ROL Fountain City, Tenn. 258 
WJJM Lewisburg, Tenn. 1000 
WDXL Lexington, Tenn, 10 
KNOW Austin, Tex. 25 
KIBL Beeville. Tex. 25 
KBST Big Spring. Tex. 25 
(H UZ Borger, Tex. 2 
K N EL Brady, Tex. 25 
KSAM Huntsville, Tex, 250 
KVOZ Laredo, Tex. 2 
KZIN Littlefield, Tex. 25 
KPLT Paris, Tex. 250 
KGKB Tyler, Tex. 250 
KVWC 
KVOG Ogden, 

Vernon,Utah Tex. 250 
1000 

WKV1 Brattleboro. Vt. 2% 
WIKE Newport, Vt. 1000 
WCVA Culpeper, Va. 250 
WVEC Hampton. Va. 250 
WAYB Waynesboro, Va. 250 
KBRO Bremerton. Wash. 250 
KLOG Kelso, Wash. 250 
KENE Toppenish, Wash, 250 
KTEL Walla Walla. Wash. 250 
WTGR Charleston, W.Va. 250 
WTCS Fairmont, W.Va. 
WLOI, Princeton, W.Va. 
WGE2 Beloit,, Wis. 

250 
250 
250 
250 
1000 
250 
1000 
500 

1000 
1000 
250 
250 
250 
250 
250 
250 
250 
250 

1000 
1000 
1000 
250 

1000 
250 
250 

1000 
1000 
250 

250 
1000 
250 
250 
250 
250 
250 

1000 
250 

1000 
250 

1000 
250 
250 
250 
250 
250 
250 

1000 
250 
250 

250 
250 

250 
1000 

250 
0 25 

250 

00 
o 
a 
0 

50 
a 

50 
0 

250 
250 
250 

K:. Wave Length W.P. 
N LCX LaCrosse, Wis. 
N1GM Medford. Wis. 
NOSH Oshkosh, Wis. 
t(INIL Gillette, Wyo. 
I<BBZ Laramie, Wyo, 
K RTR Thermopolis, Wyo. 
leGOS Torrington, Wyo. 

1500-199.9 
CH UC Port Hope. Ont. 1000 
KBLA Burbank, Calif. 10000 
I(XRX San Jose, Calif. 5000 
WTOP Washington, O.C. 50000 
' I(IZ Key West, Fla. 250 
WJBK Detroit, Mich. 10000 
KSTP St. Paul, Minn. 50000 
WMNT Manati, P.R. 250 
KTXO Sherman, Tex. 250 
KANI Wharton, Tex. 500 
KPIR Eugene, Wash. 10000d 

1510-199.1 
CKOT Tillsonbure. Ont. I000d 
(ASK Ontario, Calif. 1000 
KTI hl San Rafael. Calif. 1000d 
(MOR Littleton, Colo. 1000 
WNLC New London, Conn. 5000 
W KAI Macomb, Ill. 250d 
W h1 EX Boston, Mass. 5000 
I(ANS Independence, Mo. 10001 
WRAN Dover, N.J. 1000 
W LAC Nashville, Tenn. 50000 
KCTX Childress. Tex. 250d 
KSTV Stephenville, Tex. 250d 
KGA Spokane. Wash. 50000 
WAUX Waukesha, Wis. 10000d 

1520-197.4 
IC ACY Port Hueneme, Calif. 250 
WHOW Clinton. Ill. 5000d 
WSVL Shelbyville, Ind. 250 
I(SIB Creston, Iowa I000d 
W RSL Stanford, Ky, 500d 
KV K W Lafayette, La. 500 
W 1<B W Buffalo, N.Y. 50000 
WFY1 Mineola, N.Y. 10000d 
I<OMA Okla. City, Okla. 50000 
KGON Oregon City, Oreg. 10000 
W W W W Rio Piedras. P.R. 250 

1530-196.1 
KFBK Sacramento, Calif, 50000 
WCKY Cincinnati, Ohio 50000 
KGBT Harlingen, Tex. 50000 

1540-195.0 
ZNS Nassau. B.W.I. 10000 
KPOL Los Angeles, Calif. 10000 
WSM I Litchfield. 111. 1000d 
WBNL Boonville. Ind. 2501 
WLOI LaPorte, Ind. 250d 
KXEL Waterloo, Iowa 50000 
K N EX McPherson, Kans. 250d 
KLI<C Parsons, Kans. 250d 
WDON Wheaton, Md. 1000 
WPTR Albany, N.Y. 50000 
WIFM Elkin. N.C. 250d 
WABQ Cleveland, Ohlo I000d 
WJMMJ Philadelphia, Pa. 500001 
WPTS Pittston, Pa. 1000d 
WPM E Punxsutawney, Pa. 1000d 
WADK Newport, R.I. 1000d 
KCUL Ft. Worth, Tex. 500001 
KGBC Galveston, Tex. 1000 
KBVW Bellevue. Wash, 1000 
WTKM Hartford, Wis. 5001 

1550-193.5 
CBE Windsor, Ont. 10000 
WBHM Birmingham, Ala. 50000d 
WAAY Huntsville, Ala. 5000 
W EDR Mobile. Ala. 500001 
KFIF Tucson, Ariz. 500001 ((HI San Fran., Calif. 10000 
(DAB Arvada. Colo. 100001 
WRIZ Coral Gables, Fla. 10000d 
WORT New Smyrna Bch., Fla. 250 
WZST Tampa. Fla. 10000d 
WSritA Smyrna, Ga. 100001 
Will Jacksonville, Ill. 1000d 
WCTW New Castle, Ind. 250 
KEDD Dodge City, Kans. 1000d 
WIRY Irvine, Ky. 10001 
WMSI( Morganfleld. Ky. 2501 
W U N L Baton Rouge, La. 5000d 
KREB Shreveport, La. 10000 
KG MO Cape Girardeau, Mo. 5000d 
1< KJO St. Joseph, Mo. 5000 
WBAZ Kingston, N.Y. 500d 
WTYN Tryon, N.C. 1000d 
WPEG W inston.Salem, N.C. I000d 
KUTT Fargo. N.D. 5000d 
WOLE Delaware, Ohio 500d 
(MAD Madill, Okla. 250 
WLOA Braddock, Pa. 10001 
WTTC Towanda, Pa. 5001 
W KFE Yaueo, P.R. 250 
WBSC Bennetsville, S.C. 10000 
WTHB N. Augusta, S.C. 1000d 
K W BC Navasota, Tex. 250d 
WTPI Cookville, Tenn. 250d 
W K PT Kingsport. Tenn. 100001 
WKBA Vinton. Va. 10001 

1000 
1000 

250 
250 
100 
250 

1000 
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Re. Wave Length W.P. 
W BOF Virginia Beach, Va. 50004 
kOQT Bellingham, Wash. 1000d 

1560-192.3 
CFRS Simcoe, Ont. 250d 
KPMC Bakersfield. Calif. 10000 
KIQS Willows, Calif. 250d 
WBYS Canton. 111. 250d 
KSWI Council Bluffs, Iowa I000d 
WDXR Paducah. Ky. 1000 
WQXR New York, N.Y. 50000 
WINS Coshocton. Ohio I000d 
WTOD Toledo, Ohio 5000d 
KWCO Chickasha, Okla. 1000 
WRSJ Bayamon, P.R. 250 
KCAD Abilene. Tex. 500d 
KH BR Hillsboro, Tez. 250d 
KGUL Port Lavaca. Tez. 500d 

1570-191.1 
CHUB Nanalmo, B.C. 10000 
CFRY Portage la Prairie, 

Manitoba 250d 
CFOR Orlllia, Ont. 10000 
WCRL Oneonta, Ala. 250d 
WRW1 Selma. Ala. I000d 
KBRI Brinkley, Ark. 250d 
KBJT Fordyce, Ark. 250d 
KRKC King City. Calif. 2504 
KCVR Lodi, Calif. I000d 
KACE Riverside, Calif. I000d 
K LOV Loveland, Colo. 250d 
WTWB Auburndale, Fla. 5000d 
WPAP Fernandina Beach. 

Florida I000d 
WJOE Ward Ridge. Fla. 250 
WMES Ashburn, Ga. 1000d 
WGHC Clayton. Ga. 1000d 
W EAD College Park, Ga. I000d 
WGSR Millen, Ga. 250d 
WOKZ Alton, III. I000d 
WFRL Freeport, Ill. 5000d 
WBEE Harvey, Ill. 1000d 
WTAY Robinson, Ill. 250d 
WILO Frankfort. Ind. 250d 
W A W K Kendallville. Ind. 250d 
WOWI New Albany, Ind. I000d 
KMCD Fairfield. Iowa 250d 
KJF1 Webster City. Iowa 250d 
KNDY Marysville, Kans. 250d 
KWSK Pratt. Kans. 250d 
WK KS Vanrebure. Ky. 250d 
WABL Amite. La. 5004 
KLLA Leesville, La. 1000 
KMAR Winnsboro, La. 1000 
WAQE Towson, Md. 1000d 
WPEP Taunton, Mass. I000d 
W M LO Beverly. Mass. 500d 
WDEW Westfield. Mass. I000d 
W M RP Flint, Mich. I000d 
WFUR Grand Rapids. 

Michigan I000d 
KUXL Golden Valley, Minn. 500d 
K MRS Morris. Minn. 1000d 
WONA Winona, Miss. I000d 
KLEX Lexington, Mo. 250d 
WAFS Amsterdam, N.Y, 1000 
WFLR Dundee. N.Y. I000d 
WBUZ Fredonia. N.Y. 250d 
WAPC Riverhead, N.Y. I000d 
WNCA Slier City, N.C. 10004 
WHOT Campbell. Ohio I000d 
WCLW Mansfield, Ohio 1000 
WPTW Piqua, Ohio 250d 
KTAT Frederick. Okla. 250d 
KOLS Pryor, Okla. 10004 

KC. Wave Length W.P. 
KGGG Forest Grove, Oreg. 1000d 
KOHU Hermiston. Oreg. 
WBUX Doylestown, Pa. 
WSHH Latrobe, Pa. 
WFGN Gaffney, S.C. 
WJES Johnston, S.C. 
WLSC Loris, S.C. 
WHLP Centerville, Tenn. 
WCLE Cleveland, Tenn. 
WTRB Ripley. Tenn. 
KZOL Farwell, Tex. 

10004 
1000d 
250d 

250 
I000d 
10004 
I000d 
1000d 
250d 

KVLG La Grange, Tex. 250d 
KTER Terrell, Tex. 250d 
KWIC Salt Lake City, Utah 5000 
WSWV Pennington Gap. Va. 1000d 
WYTI Rocky Mount, Va. I000d 
WEER Warrenton, W.Va. 500d 
WAPL Appleton, Wis. 1000d 

1580-189.2 
CBJ Chicoutimi. Que. 10000 
WJHB Talladega, Ala. I000d 
KYND Tempe. Ariz. 10000d 
KPCA Marked Tree, Ark. 250d 
KFDF Van Buren, Ark. 1000d 
KPON Anderson, Calif. I000d 
KW IP Merced, Calif. 500d 
KDAY Santa Monica. Cal. 50000d 
KH UM Santa Rosa, Calif. 5004 
KPI K Colorado Sprgs., Cola. 50004 
W W I L Ft. Lauderdale. Fla. 10000 
WGRC Green Cove Springs, 

Florida 500d 
WMDF Mount Dora. Fla. 1000d 
WCCF Punta Gorda, Fla. I000d 
WCLS Columbus, Ga. 1000d 
WPFE Eastman, Ga. 500d 
W LBA Gainesville. Ga. 5000d 
W KIG Glenville, Ga, 10004 
W K K D Aurora, Ill. 250d 
WDQN DuQuoin, III. 250d 
WBBA Pittsfield. Ill. 250d 
W KID Urbana. Ill. 250d 
W CN B Connersville. Ind. 2504 
WJVA South Bend, Ind. I000d 
WAMW Washington, Ind. 250d 
KCHA Charles City. Iowa 500d 
KW NT Davenport, Iowa 500d 
K DSN Denison, Iowa 500d 
WAXU Georgetown. Ky. 100004 
WMTL Leitchfield, Ky. 250d 
WPKY Princeton, Ky. 2504 
KLUV Haynesville, La. 250d 
KLOU Lake Charles, La. 1000 
WPGC Bradbury Hats., Md. 10000 
WOW E Allegan. Mich. 250d 
WJUD St. Johns, Mich. I000d 
KDOM Windom, Minn. 250d 
WA MY Amory, Miss. 5000d 
WGLC Centreville. Miss. 250d 
WESY Leland. Miss. 1000 
WPMP Pascagoula -Moss 

Point, Mississippi 1000d 
KCGM Columbia. Mo. 250d 
KESM Eldorado Springs, Mo. 250d 
K NI M Maryville. Mo. 250d 
WNJH Hammonton. N.J. 250d 
WCRV Washington. N.J. 500d 
K RAZ Albuquerque, N. Alex. I000d 
WPAC Patchogue. N.Y. I0000d 
WZKY Albemarle, N.C. 250d 
WPYB Benson, N.C. 500d 
WVKO Columbus, Ohio I000d 
K LTR Blackwell, Okla. 250d 
WCOY Columbia. Pa. 500d 
WEND Ebensburg, Pa. 1000d 

U. S. and 
Abbreviations: C.L., call letters; 

C: Columbia Broadcasting 

Location C.L. Kc. N.A. Location 
Abbeville, Ala, WARI 
Abbeville. La. KROF 960 
Abbeville. S.C. WABV 1590 
Aberdeen, Md. WAMD 970 
Aberdeen. Miss. Wfi1PA 1240 
Aberdeen, S.Dak. KABR 1420 

KSDN 930 A 
Aberdeen, Wash. KBKW 1450 

KXRO 1320 
Abilene. Tea. KRBC 1470 A 
Abilene, Tex. KCAD 1560 

KNIT 1280 
KWKC 1340 h1 

Abingdon, Ve. WBBI 1230 
Ada, Okla. KADA 1230 A 
Adel, Ga. WAAG 1470 
Adrian, Mich. WABJ 1490 A 
Aguadilla, P.R. WABA 850 

WGRF 1340 
Ahoskie, N.C. WRCS 970 
Aiken, S.C. WAKN 990 
Aitkin, Minn. ItKIN 1000 0 
Akron. Ohio WAKR 1590 A 

WADC 1350 C 
'WCUE 1150 

W H LO 640 M 

Alemogordu. N.M. KALG 1230 hl 
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Kt. Wave Length W.P. 
WAND Waynesburg, Pa. 250d 
WORG Orangeburg, S.C. I000d 
WYCL York. S.C. 2504 
WSKT Colonial Village, Tenn. 250d 
W LIJ Shelbyville, Tenn. 1000d 
WSKT South Knoxville, Tenn. 250 
KGAF Gainesville, Tez. 250d 
KIRT Mission, Tex. I000d 
KTLU Rusk, Tex. 500d 
KWED Seguin, Tex. I000d 
KBYP Shamrock, Tex. 250d 
WILA Danville, Va. I000d 
WPUV Pulaski. Va. 5000d 
WTTN Watertown, Wis. 1000d 

1590-188.7 
WATM Atmore, Ala. 5000d 
WVNA Tuscumbia, Ala. 5000d 
KPBA Pine Bluff. Ark. I000d 
KLIV San Jose, Calif. 5000 
KUDU Ventura. Calif. 1000 
KCIN Victorvllle, Calif. 5004 
WBRY Waterbury, Conn. 5000 
WOWY Clewiston, Fla. 5004 
WILZ St. Petersburg Beach. 

Florida I000d 
WELE S. Daytona Bch.. 

Fla. 1000d 
WALG Albany. Ga. 1000 
WLFA Lafayette, Ga. 50004 
WTGA Thomaston, Ga. 500d 
W N M P Evanston, Ill. 1000d 
WAIK Galesburg. Ill. 5000d 
WGEE Indianapolis, Ind. 5000d 
WPCO Mt. Vernon. Ind. 500d 
KWBG Boone, Iowa 1000 
KVGB Great Bend. Kane. 5000 
WLBN Lebanon. Ky. I000d 
KEVL White Castle, La. I000d 
WETT Ocean City, Md. 1000 
WTVB Coldwater, Minh. 5000 
W DOG Marine City. Mich. I000d 
WMIC St. Helen, Mich. 500d 
KRAD E. Grand Forks, 

hlinn. I000d 
WOK.' Jack on, Miss. 
KDEX Dexter, Mo. 
KPRS Kansas City. Mo. 
KCLU Rolla. filo. 
WSMN Nashua, N.H. 
WERA Plainfield, N.J. 
WAUB Auburn, N.Y. 
WEHH Elmira Heights. 

Horseheads. N.Y. 
WGGO Salamanca, N.Y. 
WGTC Greenville, N.C. 
WNOS High Point. N.C. 
WAKR Akron, Ohlo 
WSRW Hillsboro, Ohio 
KHEN Henryetta, Okla. 
KTIL Tillamook. Oreg. 
WIUM Carnegie, Pa. 
WCBG Chambersburg. Pa. 
WEEZ Chester, Pa. 
WXRF Guayama. P.R. 
WYNG Warwick, R.I. 
WABV Abbeville. S.C. 
WACA Camden. S.C. 
KCCR Pierre, S.Dak. 
WJSO Jonesboro. Tenn. 
WDBL Springfield. Tenn, 
KGAS Carthage. Tex. 
KERC Eastland, Tex. 
KINT El Paso. Tex. 
KYOK Houston, Tex. 
KCBD Lubbock. Tex. 
KBUS filexia, Tex. 

50004 
1000d 
I000d 
I000d 

5000 
3004 
5004 

500d 
5000d 
5000d 
I000d 

5000 
5004 
500d 
1000 

I000d 
50004 

1000 
1000 

I000d 
I000d 
10004 
10004 
50004 
I000d 
I000d 

500d 
I000d 

5000 
1000 
5004 

Kc. Wave Length W.P. 
KTOD Sinton, Tex. 1000 
WRLA Luray, Va. 5004 
WEZL Richmond, Va. 50004 
KTIX Seattle, Wash. 5000d 
W IX New Richmond, Wis. 5000d 
WSWW Platteville, Wis. 5000 
WTRW Two Rivers, Wis. 10004 
WAWA West Allis, Wis. 1000d 
KCHY Cheyenne, Wyo. 10004 

1600-187.5 
CHVC Niagara Falls, Ont. 10000 
WEUP Huntsville, Ala. 5000d 
WAPX Montgomery. Ala. 1000 
KGST Fresno, Calif. 10004 
KWOW Pomona, Calif. 1000 
KUBA Yuba City. Calif. 5000 
KLAK Lakewood, Colo. 5000 
W KEN Dover, Del. 500d 
W KTX Atlantic Beach. Fla. 1000d 
W K W F Key West, Fla. 500 
WHEW Riviera Beach, Fla. 1000 
WOKB Winter Garden, Fla. 1000d 
WGKA Atlanta, Ga. 1000d 
WNGA Nashville, Ga. 10004 
WCGO Chicago Hats., Ill. I000d 
W h1CW Harvard. III. 500d 
WBTO Linton, Ind. 5004 
WARU Peru Ind. 1000d 
KLGA Algona, Iowa 5000d 
KCRG Cedar Rapids, Iowa 5000 
KMDO Ft. Scott. Kans. 500d 
WSTL Eminence, Ky. 500d 
KFNV Ferriday, La. I000d 
KLFT Golden Meadow, La, 1000d 
KLV1 Vivian. La. 500d 
WI NX Rockville, Md. 1000 
WBOS Brookline. Mass. 5000 
WTYM East Longmeadow, 

NI ass. 5000d 
WHRV Ann Arbor, fitich. 1000 
WTRU Muskegon, filich. 5000 
W KDL Clarksdale. Miss. I000d 
WFFF Columbia. Miss. 5004 
KATZ St. Louis, Mo. 5000 
KTTN Trenton, Mo, 500d 
KNCY Nebraska City. Nebr. 500d 
KRFS Superior, Nebr. 500d 
WMCR Oneida, N.Y. I000d 
WXKW Troy. N.Y. 5004 
WWRL Woodside, N.Y. 50000 
WGIV Charlotte, N.C. 1000 
WIDU Fayetteville, N.C. 1000d 
WFRC Reidsville, N.C. 1000 
WKSK W. Jefferson, N.C. I000d 
KDAK Carrington, N.Dak. 5004 
WBLY Springfield, Ohio 1000d 
WTTF Tiffin, Ohio 500d 
KUSH Cushing. Okla. I000d 
KASH Eugene, Oreo. 1000 
KSTH St. Helens, Oreg. I000d 
WHOL Allentown. Pa. 500d 
W EZN Elizabethtown, Pa. 500d 
WFIS Fountain Inn, S.C. 10004 
WHBT Harriman, Tenn. 5000d 
W KBJ Milan, Tenn. 1000d 
It BBB Borger, Tex. 500d 
KBOR Brownsville, Tex. 1000 
KWEL Midland, Tex. 1000 
KCFH Cuero. Tex. 500d 
K MAE McKinney. Tex. I000d 
KOGT Orange, Tex. 1000 
KBBC Centerville. Utah I000d 
WHLL Wheeling, W.Va. 50004 
WCWC Ripon. Wis. 50004 

Canadian AM Stations by Location 
Kc., frequency in kilocycles; N.A., network affiliation-A: American Broadcasting Co.; 

System, Inc.; M: Mutual Broadcasting System; N: National Broadcasting Co., Inc. 

C.L. Kc. N.A. Location C.L. Kc. N.A. Location C.L. Kc. N.A. 
KRAC 1270 

Alamosa,Colo. KGIW 1450 M 

Albany. Ga. WALG 1590 A 
WGPC 1450 C 
WJAZ 960 

Albany, Ky. WANY 1390 ' 

Albany, Minn. KASM 1150 
Albany, N.Y. WABY 1400 

WOKO 1460 M 
WPTR 1540 A 

WROW 590 C 
Albany, Oreg, KWIL 790 hl 

KABY 990 
Albemarle, N.C. WABZ 1010 

WZKY 1580 
Albert Lea, Minn. KATE 1450 A 
Albertville, Ala. WAVU 630 
Albion, fitich. WAL 1 1260 
Albuquerque, N.M. KAQ 1350 

KDEF 1150 
KGGM 610 C 

KOB 770 N 
KQEO 920 M 
KARA 1310 

KMGfi1 730 
KLOS 1450 
KRAZ 1580 A 

Alcoa, Tenn. WEAG 1470 
Alexander City, Ala. 

WRFS 1050 

Alexandria. La. 

Alexandria, Minn. 
Alexandria, Va. 
Algona, Iowa 
Alice. Tex. 
Allegan, Mich. 
Allentown, Pa. 

Alliance, Nebr. 
Alliance. Ohio 
Alma, Ga. 
Alma, Mich. 
Alpena Township. 

Alpine, Tex. 
Alton, Ill. 
Altona, Man. 
Altoona, Pa. 

Alturas, Calif. 
Altus, Okla. 
Alva, Okla. 
Amarillo, Tex. 

KALB 580 A 
KDBS 1410 
KSYL 970 N 
KXRA 1490 A 
W PI K 730 h1 

KLGA 1600 
KOPY 1070 

WOWE 1580 
WHOL 1600 

WAEB 790 
WKAP 1320 
WSAN 1470 C 
KCOW 1400 
WFAH 1310 
WCQS 1400 

WFYC 1280 
Mich. 

WATZ 1450 
KVLF 1240 M 

WOKZ 1570 
CFAM 1290 
WFBG 1290 N 
WRTA 1240 A 

WVAfiI 1430 C 
KCNO 570 

KWHW 1450 
KALV 1430 
KBUY 1010 M 
KFDA 1440 A 
KGNC 710 N 

KIXI 940 C 
KRAY 1360 
KZIP 1310 

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

WOI 640 
Amherst. N.S. CKDH 1400 
Amite, La. WABL 1570 
Amory, filiss. WAh1Y 1580 
Amos, Que. CHAD 1340 
Amsterdam, N.Y. WAFS 1570 
Amsterdam. N.Y. WCSS 1490 
Anaconda. Mont. KANA 1230 
Anacortes, Wash. KAGT 1340 
Anaheim. Calif. KEZY 1190 
Anchorage. Alaska KBYR 1270 

KFQD 730 C -A 
Anchorage, Alaska KHAR 590 

KENT 550 AM.N 
Andalusia, Ala. WCTA 920 
Anderson, Calif. 
Anderson, Ind. 

Anderson, S.C. 

Andrews, Tex. 
Annapolis, Md. 

KPON 1580 
WHUT 1470 
WHBU 1240 
WAIM 1230 
WANS 1280 
KACT 1360 

WANN 1190 
WABW 810 
WNAV 1430 

M 
C 
C 
M 



Location C.L. Ke. N.A. 
Ann Arbor, Mich. WHRV 1600 A 

WPAG 1050 
Anna. Ill. WRAJ 1440 
Anniston, Ala. WANA 1490 

WDNG 1450 A 
WHMA 1390 

Anoka Minn. KANO 1470 
Ansonia, Conn. WADS 690 
Antigo, Wis. WATT( 900 
Antigonlsh, N.S. CJFX 580 
Apollo, Pa. WAVL 910 
Apple Valley, Cal. KAVR 960 
Appleton. Wis, WAPL 1570 

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

W M I A 1070 
WNIK 1230 

Arkadelphia, Ark. KVRC 1240 M 

Arkan. City, Kans. KSOK 1280 
Arlington, Fla. WQTY 1220 
Arlington, Va. WAVA 780 

W EA h1 1390 
Artesia. N.M. KSVP 990 M 
Arvada, Colo. (DAB 1550 
Ashburn, Ga. WMES 1570 
Asbury Park, N.J. WJLK 1310 
Asheboro, N.C. WGWR 1260 
Asheville, N.C. WISE 1310 

W LOS 1980 NM-A 
WSKY 1230 

WWNC 570 C 
Ashland. Ky. WChtl 1340 C 

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

KRVC 1350 
Ashland, Va. WDYL 1430 
Ashland. Wis. W AT W 1400 
Ashtabula. Ohio W REO 970 
Astoria. Oreg. KAST 1370 ht 

(IAL 1230 
Atchison, Kans. KARE 1470 
Athens, Ala. W J M W 730 
Athens. Ga. WGAU 1340 C 

WOOL 1470 
WRFC 960 

Athens, Ohio WATH 970 
WOUB 1340 

Athens. Tenn. WLAR 1450 M 

Athens, Tex. KBUD 1410 
Atlanta, Ga. WPLO 590 C 

WAKE 1340 
WAOK 1380 
WERD 860 
WGKA 1600 
WGST 920 A 
WIIN 970 

W Q X I 790 
WSB 750 N 

WYZE 1480 M 
Atlanta, Tex. I(ALT 900 
Atlantic, Iowa KLAN 1220 
Atlantic Beach, Fla. W KTX 1600 
Atlantic City. N.J. WFPG 1450 

M 
WMID 1340 A 

Atmore, Ala. WATM 1590 
Attleboro. Mass. WARA 1320 
Auburn, Ala. WAUD 1230 A 
Auburn, Calif. KAHI 950 
Auburn, N.Y. WMBO 1340 M 

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

WBBQ 1340 le 
WBIA 1230 N 

WGAC 580 A 
WRDW 1480 C 

Augusta, Maine WRDO 1400 N 
WFAU 1340 M 

Aurora, Colo. KOSI 1430 M 

Aurora. Ill. W h1 RO 1280 
WKKD 1580 

Austin, Minn. KAUS 1480 M 
KQAQ 970 

Austin. Tex. KNOW 1490 A 
KASE 970 
KTBC 590 C 
KOKE 1370 
t(VET 1300 M 

Avalon. Calif. KBIG 740 
Avon Park, Fla. WAVP 1390 
Avondale Estates, Ga. WAVO 1420 
Aztec, N. Max. KNDE 1340 
Babylon, N.Y. WBAB 1440 

WGLI 1290 
Bad Axe, Mich. WLEW 1340 
Bainbridge. Ga. WMGR 930 

WAZA 1360 
Baker, Oreg. KB le R 1490 
Bakersfield. Calif. KAFY 550 

KBIS 970 
KERN 1410 
KGEE 1230 
KUZZ 800 
KLYD 1350 

K W AC 1490 
KPMC 1560 

Bellingham, Wash. KPUG 1170 
Baldwinsville. N.Y. WSEN 1050 
Ballinger, Tex. KRUN 1400 
Baltimore. Md. WBAL 1090 
Baltimore, Md. WMEW, 940 

M 

C 

A 
M 

N 

C.L. Kc. N.A. 
.WBMD 750 

WCAO 600 
WCBM 680 C 
WFBR 1900 
WITH 1230 
WSID 1010 

WWIN 1400 AM 
Bamberg, S.C. W W BD 790 
Bangor, Maine W ABI 910 A -ht 

WGUY 1250 C 
WLBZ 620 N 

Banning, Calif. KPAS 1490 
Barboursville, Ky. WBVL 950 
Bardstown, Ky. WBRT 1320 
Barnesboro, Pa. WNCC 950 
Barnwell, S.C. WBAW 740 
Barre. Vt. WSNO 1450 
Barrie, Ont. CKBB 950 
Barstow. Calif. KWIC 1230 A 

K IOT 1310 
Bartlesville, Okla. KWON 1400 M 
Bartow, Fla. WBAR 1460 
Bassett, Va. WODY 900 
Bastrop. La. (TRY 730 

I(VOB 1340 
Batavia. N.Y. WBTA 1490 h1 

Batesburg, S.C. WBLR 1430 
Batesville, Ark. KBTA 1940 
Batesville, Miss. WBLE 1290 
Bath, Maine 'N fs1MS 730 
Bathurst, N.B. CI(BC 1400 
Baton Rouge, La. WAIL 1460 M 
Baton Rouge. La. WUNE 1550 

WYNK 1380 
W I B R 1300 
WJBO 1150 N 

W LCS 910 
WXOK 1260 

Battle Creek. Mich.W BC 930 
WELL 1400 A 

Bagley Ce. WHAB 1260 
Bay City, MIch. WBCM 1440 A 

W W BC 1250 
Bay City. Tex. KIOX 1270 Si 
Bay Minette, Ala. WBCA 1150 
Bayamon, P.R. WRS1 1560 
Baytown, Tex. KWBA 1360 
Beacon, N.Y. WBNR 1260 
Beardstown, Ill. WRMS 790 
Beatrice. Nebr. KWBE 1450 
Beaufort. N.C. WBSIA 1400 
Beaufort, S.C. WBEU 960 
Beaumont, Tex, KFDht 560 A 

(JET 1380 
KRIC 1450 

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

W W N R 620 
Bedford. Ind. WBIW 1340 
Bedford, Pa, WBFD 1310 
Bedford, Va. WBLT 1350 
Beeville, Tex. KIBL 1490 
Belen, N.Mex. KARS 860 
Belgrade, Mont. KGVW 630 
Bellaire, Ohio WOh1P 1290 M 
Bellefontaine, Ohio WOHP 1390 
Bellefonte, Pa. WBLF 1330 
Bell Fourche. S.Dak. KBFS 1450 
Belle Glade. Fla. WSWN 900 
Belleville, Ont. CJBQ 800 
Belleville, Ill. WIBV 1260 
Bellevue. Wash. KFKF 1330 
Bellevue. Wash. I(B V U 1540 
Bellingham, Wash. KPUG 1170 61 

'(Cell 790 A 
KOQT 1550 

Bellingham.Ferndale, Wash. 
KENY 930 

Belmont. N.C. WCGC 1270 M -A 
Beloit, Wis. WGEZ 1490 M 

Belton. S.C. WHPB 1390 
Belton, Tex. KTON 940 
Belzoni, Miss. WELZ 1460 
Bemidji. Minn. KBUN 1450 M 
Bend. Oreg. KBND 1110 A 

KGRL 940 
Bennetsvilte, S.C. WBSC 1550 in 
Bennington, Vt. WBTN 1370 
Benson. Minn. KBMO 1290 
Benson, N.C. WPYB 1580 
Benton, Ark. KBBA 690 
Benton, Ky. WCBL 1290 
Benton Harbor. Mich.WHFB 1060 
Berkeley. Calif. KRE 400 
Berkeley Springs, W.Va. 

WCST 010 
Berlin, N.H. Wh10U 230 
Berry Hill, Tenn, WVOL 470 
Berryville. Ark. KTCN 480 
Berwick, Pa. WBRX 280 
Bessemer, Ala. WYAM 450 
Bethesda, Md. WUST 120 
Bethlehem, Pa. WGPA 100 
Beverly, Mass. WMLO 570 
Biddeford, Maine WIDE 400 M 
Big Delta, Alaska WXLL 980 
Bla Lake. Tex. I(BLT 290 
Big Rapids, Mich. WBRN 460 
Big Sarg., Tex. KBST 1490 A 

KHEht 270 
KBYG 400 h1 

Big Stone Gap. Va. WLSD 220 
Biloxi, Mies. W LOX 490 M 

WVMI 570 
Billings. Mont. KBMY 240 M 

KOHL 790 N 

Location Location C.L. Kc. N.A. 
KOOK 970 C 
KOYN 910 
KURL 730 

Binghamtor, N.Y. WINR 680 N 
W I(OP 1360 ht 
WNBF 1290 C 

Birmingham. Ala. WAPI 1070 N 
Birmingham. Ala. WBHM 1550 

WBRC 960 A 
WCRT 1260 A 

W EZB 1220 
WENN 1320 M 
W ATV 900 
WSGN 610 
WYDE 850 

WVOI( 690 
Bisbee. Aren. KSU N 1230 A 
Bishop, Calif. KIRS 1230 A 
Bishopvllle, S.C. WAGS 1380 
Bismarck, N.Dak. KFYR 550 N 

K001 1350 
BismarckMandan, N.Dak. 

KBOM 1270 
Black Motntain, N.C. 

WBMT 1350 
Black River Falls, Wis. 

WWIS 1260 
Blackfoot. Idaho KBLI 690 
Blackshear, Ga. WBSG 1350 
Blackstone, Va. W KLV 1440 
Blackwell, Okla. KLTR 1580 
Blaine, Wash. KARI 550 
Blakely. Ca. WBBK 1260 
Blanding. Utah KUTA 790 
Blind River, Ont. CJNR 730 
Bloomington. Ill. WJBC 1230 A 
Bloomington, Ind. WITS 1370 A 
Bloomsburg, Pa. WCNR 930 

W H LM 550 
Blountstowe. Fla. W KM K 1370 
Bluefield. W.Va. WHIS 1440 N 

WKOY 1240 ht 
Blythe, Calif. KYOR 1450 A 
Blythevll e. Ark. l( LCN 910 
Boaz Ala. WAVC 1300 
Bogalusa La. W I KC 1490 N 

W BOX 920 
Boise, Idaho KATN 1010 
Boise, Idaho KBOI 950 C 

KEST 790 
KGEM 1140 h1 

KIDO 630 N 
KY ME 740 

Bonham, Tex. KFYN 1420 
Boone. Iowa KFGQ 1260 

K W BG 1590 
Boone, N,Cr W ATA 1450 
Boonville, Ind. WBNL 1540 
Boonville, hin. KWRT 1370 
Boonevil e. Miss. WBIP 1400 A 
Boonville, N.Y. WBRV 900 
Borger, Tex. KHUZ 1490 ht 

I(BBB 1600 
Boston. Mass. W BI 1030 

WCOP 1150 
WILD 1090 

WNAC 680 
WEZE 1260 N 
WEEI 590 C 

WHDH 850 
Wh1EX 1510 
WORL 950 hl 

Boulder Colo. KBOL 1490 
Bowie, Tex. KBAN 1410 
Bowling Green. Ky. W KCT 930 A 

WBGN 1340 
WLBJ 1410 NI 

Bowl. Green. Ohio WVGS 730 
Bozeman, Mont. KXXL 1450 N 

KBMN 1230 
Bradbury Huts., Md.WPGC 1580 
Braddork. Pa. WLOA 1550 
Braddoeks Heights, Md. 

WMHI 1370 
Bradenton, Fla. WTRL 1490 

WBRD 1420 
Bradford. Pa. WESB 1490 M 
Brady, Tex. KNEL 1490 
Brainerd. Minn. KLIZ 1380 
Brampton, Ont. CHIC 1090 
Brandon, Man. CKX 1150 
Branson. Mo. KBH 61 1220 
Brantford, Ont. CKPC 1380 
Brattleboro, Vt. WTSA 1450 N 

W K VT 1490 
KROP 1300 A Brawley, Calif. 

Brazil. Ind. W IT E 1380 
Breckevidee, Minn. KBMW 1450 
Breckenridge. Tex. KSTB 1430 
Bremen, Ga. W W CC 1440 
Bremerton. Wash. KBRO 1490 
Brenhem, Tex. KW H 1 1280 
Brevard, N.C. WPNF 1240 M-14 
Brewton. Ala. W EBl 1240 et 
Bridgeport, Ala. WBTS 1480 
Bridgeport, Conn. WICC 600 M 

WNAB 1450 A 
Bridgeton. N.J. WSNJ 1240 
Bridgewater. N.S. CKBW 1000 
Brigham City,Utah KBUH 800 
Brighton. Colo. KBRN 800 
Brinkley. Ark. KBRI 1570 
Bristol, Conn. WBIS 1440 
Bristol. Tenn, WOPI 1490 N 
Bristol. Va. WCYB 690 A 

W F H G 980 hi 
Brockton, Mass. WBET 1460 
Brockton, Mass. WOKW 1410 
Broekrille, Ont. CM 1450 

Lccatlon C.L. Kc. N.A. 
Sicilian Bow, Nebr. KCNI 280 
Brookfield, Mo. (OHM 470 
Brookhaven. Miss. WCH1 470 

W 1 M B 340 NI 

Brookings, Oreg. KURY 910 
Brookings, S.Dak. KBRK 430 
Brookline, Klass, WBOS 600 
Brooksville, Fla. WW113 450 
Brownfield, Tex. I(TFY 300 
Brownsville, Tex. KBOR 600 A 
Brownwood, Tex. (13W D 380 M 

K EA 240 
Brunswick, Ga. WGIG 440 A 

WMOG 1490 
Brunswick, Maine WC61E 900 
Bryan, Tex. KORA 1240 h1 

WTAW 1150 
Buckhannon, W.Va. WBUC 1460 
Buffalo, N.Y. WBEN 930 C 

WBNY 1400 
WEBB 970 M 

W G R 550 
WKBW 1520 N 
WWOL 1120 A 

Buffalo, Wyo. KBBS 1450 
Buford. Ga. WDMF 1460 
Burbank, Calif, KBLA 1500 
Burley. Idaho (BAR 1230 A-111 
3urlington, Iowa KBUR 1490 A 
Burlington, N.C. WBBB 920 hl 

WBAG 1150 
Iurlington, Vt. WCAX 620 N 

W DOT 1400 
WJOY 1230 A 

Burnett, Tex. KTSL 1340 
Burns, Oreg KRNS 1230 
Butler, Ala. WPRN 1220 
Butler, Pa. WBUT 1050 

W ISR 680 
Butte, Mont. KBOW 1490 C 

KOPR 550 M 
KXLF 1370 N 

Cabana, Que, CJAF 1340 
Cadillac, Mich. WATT 1240 M 
Caguas, P.R. WNEL 1430 

W VJP 1110 
Cairo, Ga, WGRA 790 
Cairo, Ill. W KRO 1490 
Calais, Maine WQDY 1230 N 
Caldwell, Idaho KCID 1490 

I(BGN 910 
Calera, Ala. WBYE 1370 
Calexico. Calif. KICO 1490 A 
Calgary, Alta. CFAC 960 

CFCN 1060 
CKXL 1140 

Calhoun, Ga. WCGA 900 
Cambridge, Md. WCE61 1240 
Cambridge. mass. WTAO 740 A 
Cambridge, Ohio WILE 1270 
Camden. Ark. !CAMEO 910 
Camden, N.J. WCAM 1310 

W KDN 800 
Camden, S. C. WACA 1590 
Camden. Tenn. WFWL 1220 
Cameron, Tex. KMIL 1330 
Camilla. Ga. WCLB 1220 
Campbell. Ohio W HOT 1570 
Campbellsville. Ky. WTCO 1450 
Campbellton, N.B. CKNB 950 
Camrose, Alta. CFCW 790 
Canon City, Colo. KRLN 1400 M 
Canonsburg, Pa. WARO 540 
Canton, Ga. WCH l( 1290 
Canton. III. WBYS 1560 
Canton, Miss. W DOB 1370 
Canton. N.C. W W IT 970 
Canton. Ohio WCNS 900 

WHOF 1060 
W H BC 1480 A 

Cape Girardeau, Mo. KFVS 960 
KGMO 1550 

Carbondale, III. WCIL 1020 
Carbondale, Pa. WCDL 1440 
Caribou. Maine WFST 600 
Carlisle, Pa. WHYL 960 
Carlsbad, N.htex. KAVE 1240 C 

KPBM 740 
Carmel, Calif. KRML 1410 
Carml. Ill. WROY 1460 
Carnegie, Pa. WZU M 1590 
Carrington. N.Dak. KDAK 1600 
Carrizo Springs. Tex. I(BEN 1450 
Carroll, Iowa KClht 1380 
Carrollton, Ala. WRAC 590 
Carrollton, Ga. WLBB 1100 
Carrollton, Mo. KAOL 1430 
Carson City, Nev. KPTL 1300 
Cartersville. Ga. WRHF 1450 M 
Cartersville. Ga. WKRW 1270 
Carthage, III. WCAZ 990 
Carthage, Mo. KOMO 1490 
Carthage. Tenn. W R I( ht 1350 
Carthage. Tex. KGAS 1590 
Caruthersvllle. hto. KCRV 1370 
Casa Grande. Ariz. KPIN 1260 
Casper. Wyo. KTWO 1470 C 

KATI 1400 
KVOC 1230 A 

Cayce, S.C. WCAY 620 
Cedar City, Utah KSUB 590 
Cedar Falls, Iowa (CFI 1250 
Cedar Rapids. Iowa 1<CRG 1600 

KHAK 1360 
KPIG 1450 
WAIT 600 

M 

C 

M 

C 
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Location C.L. Ke. N.A. Location C.L. Ke. N.A. Location C.L. Ke. N.A. Location C.L. Ke. H.A. 
Cedartown. Ga. WGAA 1340 WPDX 750 Copper Hill, Tenn. WLSB 1400 WSOY 1340 C 
Center, Ala. WEIS 990 Clarksdale, Miss. WROX 1450 M Coquille. Oreg. KWRO 630 Decorah, Iowa KDEC 1240 
Center, Tex. KDET 930 WKDL 1600 Coral Gables, Fla. W RIZ 1550 K W LC 1240 
Centerville, Iowa KCOG 1400 Clarksville, Ark. KLYR 1960 WVCG 1070 Defiance, Ohlo WONW 1280 
Centerville, Tenn. W H LP 1570 Clarksville. Tenn. WJZM 1400 NI Corbin. Ky. WCTT 680 hI De Funiak Springs. Fla. 
Centerville, Utah KBBC 1600 WOXN 540 W Y G O 1330 W DSP 1280 
Central CitY, Ky. WNES 1050 Clarksville, Tex. KCAR 1350 Cordele, Ga. Wh1JM 1490 M WZEP 1460 

W MTA 1380 Claxton, Ga. WCLA 1470 Cordova, Alaska KLAM 1450 De Kalb, III. WLBK 1360 
Centralia, Ill. WCNT 1210 Clayton, Ga. WGHC 1570 Corinth. Miss. WCMA 1230 De Land, Fla. WAS 1490 
Centralia & Chehalis, 

Wash. KELA 1470 
Centreville, Miss. WGLC 1580 

Clayton, Mo. KXLW 1320 
KFUO 

Clayton, N.Nlex. KLMX I 850 

Cornelia. Ga. WCON 1450 
Corner Brook. NOd. 

CBY 
790 

C 570 

W000 1310 
Delano, Calif. I(CHJ 1010 
Delaware, Ohio W DLE 1550 

Chadron, Nebr. KCSR 1450 Clearfield. Pa. WCPA 900 Corning, Ark. I(CCB 1260 Delray. Bch., Fla. WDBF 1420 
Chambersburg, Pa. WCHA 800 

WCBG 1590 
Clearwater. Fla. WTAN 1340 

WAZE 860 
Corning, N.Y. WCBA 1350 

WCLI 1450 A 
Del Rio, Tex. KDLK 1230 
Delta, Colo. KDTA 1400 

Champaign, Ill. W DWS 1400 C Cleburne, Tex. I(CLE 1120 Cornwall, Ont. CJSS 1220 Deming, N.Mex. KOTS 1230 
Chanute. Kans. KCRB 1460 Clermont, Fla. WSLG 1340 CFML 1110 Demopolis, Ala. WXAL 1400 M 

Chapel Hill, N.C. WCHL 1360 Cleveland, Ga. W R W H 1350 Corona, Calif. KBUC 1370 Denham Soros., La. W LBI 1220 
Charleroi. Pa. W ESA 940 Cleveland, Miss. WCLD 1490 Corpus Christi, Tex. Denison, Iowa l(DSN 1580 
Charles City, Iowa KCHA 1580 WDSK 1410 I(CTA 1030 N Denison. Tex. KDSX 950 
Charleston, Ill. WEIC 1270 Cleveland, Ohio KYW 1100 KCCT 1150 Denton, Tex. KONT 1440 
Charleston. MMo. I(CHR 1350 WDOK 1260 M KEYS 1440 Denver. Colo. KDEN 1340 
Charleston, S.C. WCSC 1390 C WERE 1300 KRYS 1360 N KFML 1390 

WOKE 1340 A -M WGAR 1220 C KSIX 1230 AC KNOW 630 A 
WPAL 730 WHK 1420 KUNO 1400 KIMN 950 M 
WQSN 1450 WABQ I 540 Corry, Pa. WOTR 1370 KLIR 990 

WThIA 1250 N W3W 850 N Corsicana, Tex. KAND 1340 KLZ 560 C 
Charleston, W.Va. WCAW 680 Cleveland, Tenn. W BAC 1340 M Cortex, Colo. I(VFC 740 KBTR 710 

WCHS 580 C WCLE 1570 Cortland, N.Y. W KRT 920 KOA 850 N 
WTGR 1490 A Cleveland, Tex. KVLB 1410 Corvallis. Oreo. KOAC 550 I(POF 910 
WKAZ 950 N Cleve. Hats., Ohio WIM0 1490 A K FLY 1240 KFSC 1220 
WTIP 1240 NI Clewiston, Fla. WSUG 1050 KLOO 1350 KILN 1280 

Charlotte, Mich. WCER 1390 WOWY 1590 Coshocton, Ohio WTNS 1560 De Queen, Ark, I(DQN 1390 
Charlotte, N.C. WBT 1110 0 Clifton, Ariz. KCLF I 400 A Cottage Grove, Ore. I( NND 1400 DeRidder, La. KOLA 1010 

WAYS 610 A Clifton Forge, Va. WCFV 1230 Coudersport. Pa. WFRM 600 Des Moines, Iowa KCBC 1390 A 
WGIV 1600 Clincho, Va. W DIC 1430 Council Bluffs, Iowa KIOA 940 

WKTC 1310 Clinton. Ill. WHOW 1520 KSWI 1560 Nl.A KRNT 1350 C 
WSOC 930 NI Clinton, Iowa I(CLN 1390 Courtenay, B.C. CFCP 1440 KSO 1460 

WIST 1240 N 1(ROS 1340 NI Covington. Ga. WGFS 1430 KWKY 1150 M 
WWOK 1480 Clinton, Mo. 1(DKD 1280 Covington, La. WARB 730 WHO 1040 N 

Charlotte Amalie, V.I. Clinton, N.C. WRRZ 880 A Covington. Tenn. W KBL 1250 Detroit. Mich. WCAR 1130 
WSTA 1340 Clinton. Okla. I(WOE 13201410 Covington, Va. W KEY 1340 A W 1 B 1( 1500 

Charlottesville. Va. WCHV 1260 A 
WELK 1010 

Clinton, S.C. WPCC 
Clinton, Tenn. WYSH 1380 

Cowan, Tenn. 
Craig, Cola. 

WZYX 1440 
KRAI 550 

WJLB 1400 
WJR 760 

W I N A 1400 N1 Cloquet, NI Inn. WKLK 1230 Cranbrook, B.C. CI(El( 570 WW1 950 N 
Charlottetown, P. E.I.CFCY 630 Clovis, N.Mex. KCLV 1240 Crane, Tex. KCRR 1380 WXYZ 1270 A 
Chase City, Va. WNIEK 980 KVER 980 Crescent City, Calif. KPLY 1240 Detroit Lakes, Minn. 
Chatham. Ont. CFCO 630 Coachella, Calif. KCHV 970 I(POD 1310 KDLM 1340 
Chattanooga, TenQ. W NIOC 1450 M 

WAPO 1150 A 
Coalinga, Calif. KBNMX 1470 
Coatesville. Pa. WC01 1420 

Creston, Iowa KSIB 1520 
Crestview. Fla. WCNU 1010 

Devils Lake.N.Dak.KDLR 
1240 ht 

WDEF 1370 N Cocoa, Fla. W K KO 860 WJSB 1050 Dexter, Mo. KDEX 1590 
WDOD 1310 C WEZY 1350 Crewe. Va. WSVS 800 Diboll, Tex. KSPL 1260 
WDXB 1490 Cocoa Beach, Fla. WRKT 1300 Crockett, Tex. KIVY 1290 Dickinson, N.Dak. KDIX 1230 
W N 00 1260 Cody. Wyo. 1(001 1400 A Crookston, Minn. KROX 1260 Dickson. Tenn. WDKN 1260 

Cheboygan, Mich. WCBY 1240 Coeur d'Alene, Ida. I(VZINNI 1240 M Crossett. Ark. KAGH 800 Dillon, Mont. KDBM 800 
Cheektowaga, N.Y. WNIA 1230 K 1050 Crossville. Tenn. WAEW 1330 Dillon, S.C. WDSC 800 A 
Chehalis, Wash. Coffeyville, Kans. KGGF 690 A Crowley, La. KSIG 1450 M Dinuba, Calif. KRDU 1130 
Chelan. Wash. I(O Z 11220 Colby, Kans. KXXX 790 Cuero, Tex. I(CFH 1600 Dixon, III. WIXN 1460 
Cheraw. S.C. WCRE 1420 Coldwater. Mich. WTVB 1590 Cullman. Ala. WFMH 1460 Dodge City. Kans. KGNO 1370 M 

Cherokee, Iowa KCHE 1440 Coleman, Tex. KSTA 1000 W K U L 1340 KEDD 1550 
Chester, Ill. KSGM 980 Colfax, Wash; KCLX 1450 Culpeper, Va. WCVA 1490 M Dothan, Ala. WAGE 1320 
Chester, Pa. WEEZ 1590 College Park, Ga. WEAD 1570 Cumberland. Ky. WCPM 1280 WDIG 1450 M 

WVCH 740 Colonial Heights, Va. Cumberland. Md. WCUM 1230 C WOOF 560 
Chester, S.C. WGCD 1490 WPVA 1290 WTBO 1450 Douglas. Arix, KAWT 1450 M 
Cheyenne, Wyo. KFBC 1240 A Colonial Village, Tenn. Cummings, Ga. WSNE 1410 KAPR 930 

KCHY 1590 WSI(T 1580 Cushing. Okla. KUSH 1600 Douglas. Ga. WDNIG 860 
KRAE 1480 Colorado City, Tex. KV MC 1320 Cuyahoga Falls, Ohio Douglas, Wyo. KW IV 1050 
K V W O 1370 51 Colo. Soros., Colo. I( ROO 1240 W C V E 1 150 Dover, Del. WDOV 1410 

Chicago. III. WAAF 950 K P1 K 1580 Cypress Gardens. Fla.WGTO 540 W K E N 1600 
WAIT 820 KVOR 1900 C Cynihiana, Ky. WCYN 1400 Dover, N.H. WTSN 1270 

WBBM 780 C I(SSS 740 Dade City, Fla. WDCF 1350 Dover, N.J. WRAN 1510 
WCFL 1000 KYSN 1460 M Dadeville, Ala. WDVC 910 Dover. Ohio WJER 1450 

WCRW 1240 Columbia, Ky. WAIN 1270 Dalhart, Tex. I(XIT 1410 Dowagiac. Miclt, WDOW 1440 
W EDC 1240 Columbia. Miss. WCJU 1450 hI Dallas, N.C. WCFT 960 Doylestown. Pa. WBUX 1570 
WGES 1390 Columbia, Mo. I(FRU 1400 A Dallas, Oreg. KPLK 1460 Drumheller. Alta. CJDV 910 

WGN 720 M KCGM 1580 Dallas, Tex. KRLD 1080 C Drummondville, Que. 
WIND 560 Columbia, Pa. WCOY 1580 KIXL 1040 CHRD 1340 
WJJD 1160 
WLS 890 A 

W Nt A Q 670 N 
W NMB1 1110 
WSBC 1240 

Columbia, S.C. WCOS 1400 A 
WIS 560 N 

W MSC 1920 C 
WNOK 1230 
WOIC 1470 

I(SI(Y 660 
KLIF 1190 

WFAA 570 A 
W FAA 820 N 
KBOX 1480 

Dublin, Ga. WMLT 1930 
WXLI 1230 

Du Bole, Pa. WCEO 1420 C 
Dubuque. lore KEITH 1370 A 

WDBQ 1490 hI 
Chicago Hots., Ill. W MPP 1470 Columbia, Tenn. W MCP 1280 WRR 1310 N1 Duluth, Minn. KDAL 610 C 

WCGO 1600 W KRM 1340 The Dalles, Oreg. KACI 1300 WEBC 560 
Chickasha. Okla. KWCO 1560 Columbus. Ga. WDAK 540 N KODL 1440 A Dumas, Tex. KODD 800 
Chico, Calif. KHSL 1290 C WRBL 1420 C Dalton. Ga. WBLJ 1230 NI Duncan, Okla. KRHD 1350 M 

KPAY 1060 WGBA 1270 M W RCD 1430 Dundalk, hid. WAYE 860 
Chicopee. Mass. WACE 730 WCLS 1580 Danbury, Conn. WLAD 800 WEBB 1360 
Chicoutimi, Que. CB1 1580 WOKS 1340 Danville. Ill. WDAN 1490 C Dundee, N.V. WFLR 1570 

CJMT 1420 Columbus. Ind. WCSI 1010 WITY 980 Dunkirk, N.Y. WDOE 1410 
Childress, Tex. KCTX 1510 Columbus, Miss, WACR 1050 Danville, Ky. WHIR 1230 N1 Dunn, N.C. WCKB 780 
Chillicothe, Mo. KCH 11010 WCB1 550 51 Danville, Va. WBTM 1930 A Du Quoin. Ill. WDAN 1580 
Chillicothe. Ohio WBEX 1490 A Columbus. Nebr. KJSK 900 W 0 T I 970 Durango, Colo. KIUP 990 

WCHI 1350 Columbus, Ohio W BNS 1460 C W O V A 1250 N1 KDGO 1240 
Chilliwack, B.C. CH W K 1270 WCOL 1230 A W I LA 1580 Durant, Okla. I(SFO 750 
Chipley. Fla. WBGC 1240 W NI N1 920 A Darlington. S.C. WDAR 1350 Durham, N.C. WDNC 620 C 

Chippewa Falls, Wis. WOSU 820 Dauphin, Man. CKDN1 730 WSRC 1410 
WAXX 1150 WTVN 610 Davenport, Iowa WOC 1420 N WSSB 1490 

Christlansburo, Va. WBCR 1260 WVKO 1580 KWNT 1580 WTIK 1310 A 
Christiansted, V.I. WI VI 970 Colville, Wash. KCVL 1270 KSTT 1170 ht Dyersburg, Tenn. WDSG 1450 
Church Hill. Tenn. WMCH 1260 Commerce, Ga. WJJC 1270 Dawson. Ga. WDWD 990 WTRO 1330 
Churchill. Stan. CH FC 1230 Concord. Calif. KW UN 1480 Dawson, Yukon T. CFYT 1230 Eagle Pass, Tex. KEPS 1270 
Cicero, III. WHFC 1450 Concord, N.H. WKXL 1450 C Dawson Creek. B.C. CJDC 560 Eagle River, Wis. WERL 950 
Cincinnati, Ohio WCKY 1530 

1530 
Concord, N.C. W EGO 1410 
Concordia, Kans. KNCK 1390 

Dayton. Ohio W H 1O 1290 C 
WING 1410 

Easley. S.C. WELP 1360 
E. Grand Forks. Minn. 

WCPO 1230 KFRNI 550 A W O N E 980 KRAD 1590 
WKRC 550 C Conneaut, Ohio WWOW 1360 W A V I 1210 Eastland, Tex. KERC 1590 
WLW 700 N -A Connellsvllle, Pa. WCVI 1340 Dayton, Tenn. WONT 1280 E. Lansing, Mich. W KAR 870 
WSAI 1360 Connersville, Ind. WCNB 1580 Daytona Beach, Fla. E. Liverpool. Ohio WOHI 1490 A 
WZIP 1050 Conroe. Tex. KMCO 900 WNDB 1150 hl -A East Longmeadow, Mass. 

Clanton. Ala. W KLF 980 Conway, Ark. KCON 1230 W M F1 1450 WTYM 1600 
Clare, Mich. WCRM 990 KVEE 1330 W ROD 1340 Eastman, Ga. WPFE 1580 
Claremont. N.H. WTSV 1230 Conway, N.H. WBNC 1050 Deadwood. S.Dak. KDSI 980 E. Moline, Ill. WDLM 960 
Claremore. Okla. KWPR 1270 Conway. S.C. WLAT 1330 M Dearborn, Mich. WKNIH 1310 E. Palatka. Fla. W REA 1480 A 
Clarion, Pa. WWCH 1300 Cookeville. Tenn. WHUB 1400 C Decatur, Ala. WHOS 800 E. Point, Ga. WTJH 1260 
Clarksburg, W.Va. WBOY 1400 N WTPI 1550 WAIF 1490 E. St. Louis, Ill. WBBR 1490 A 

W H A R 1340 NI Coolidge. Ariz. KCKY 1150 C WMSL 1400 N1 Easton, Md. WEMD 1460 

Coos Bay, Oreg. KOOS 1290 M 
KYNG 1420 

Decatur, Ga. WGUN 1010 
Decatur, III. WDZ 1050 
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Location C.L. (e. N.A. 
Eatontown, N.J. WHTO 1410 
Eau Claire, W Is. WEAQ 790 N 

W B I Z 1400 M 
WECL 1050 

Eau Gallia, Fla. WM EG 920 
Ebensburg, Pa. WEND 1580 
Edenton, N.C. WCOJ 1260 
Edinburg, Teo. KURV 710 
Edmonds, Wash. KGDN 630 
Edmonton, Alta. CBX 1010 

CBXA 740 
CFRN 1260 
CHED 1080 
CHFA 680 
CJCA 930 

CI(UA 580 
Edmundston, N.C. CJEM 570 
Effingham. III. WCRA 1090 
Elba, Ala. WELB 1350 
Elberton. Ga. WSGC 1400 
El Cajon, Calif. KDEO 910 A 
El Campo. Tex. KULP 1390 
El Centro. Calif. KXO 1230 M 

KAMP 1430 
El Dorado, Ark. KDMS 1290 

KELD 1400 A 
Eldorado. Kane. KBTO 1360 
Eldorado Springs, filo. 

KESM 1580 
Elgin, III. WRMN 1410 
Elizabeth City. N.C. 

WCNC 1240 
WGAI 560 

Elizabethton, Tenn. WBEI 1240 
Elizabethtown. Ky. WIEL 1400 
Elizabethtown. N.C. 

W B LA 1440 
Elizabethtown. Pa. WEZN 1600 
Elk City, Okla. KBEK 1240 A 
Elkhart, Ind. WTRC 13413 N 

W C N1 R 1270 
Elkin. N.C. WIFM 1540 
Elkins, W.Va. WDNE 1240 
Elko, Nev. 1(ELK 1240 N1 

Ellensburg. Wash. KXLE 1240 
Ellsworth, Me. WDEA 1350 
Elmira, N.Y. WELM 1410 A -C 

WENY 1230 N 
Elmira Heights 

Horseheads. N.Y. 
W E H H 1590 ht 

El Paso. Tex. (ROD 600 C 
KELP 920 
KHEY 690 
KINT 1590 
K12Z 1150 

KSET 1340 N 
KTSNM 1380 N 

Ely, Minn. WELY 1450 NI 

Ely, Nev. KELY 1230 
Elyria, Ohlo WEOL 930 
Eminence, Ky. WSTL 1600 
Emporia, Kane, KVOE 1400 
Emporia, Va. WEVA 860 
Emporium, Pa. WLEM 1250 
Endicott, N.Y. WENE 1430 A 
Englewood. Colo. KGMC 1150 
Enid, Okla. KCRC 1390 A 

KG W A 960 NI 
Enterprise, Ala. WIRB 600 
Enterprise, Oreg. KW VR 1340 
Ephrata, Pa. WGSA 1310 
Ephrata, Wash. KULF 730 
Erie, Pa. W W YN 1260 A 

WICU 1330 N 
WJET 1400 
WLEU 1450 

Erwin. Tenn. WEMB 1420 
Escanaba. Mich. W DBC 680 NI 

WLST 600 A 
Escondido. Calif. (OWN 1450 
Estevan, Sask. CJSL 1280 
Estherville, Iowa KLIL 1340 
Etowah, Tenn. WCPH 1220 
Eufaula, Ala. WULA 1240 NI 
Eugene, Oreg. KORE 1450 NI 

KASH 1600 A 
KERG 1280 C 
KUGN 590 N 

Eugene, Wash. KPIR 1500 
Eunice, La. KEUN 1490 M 
Eureka. Calif. KINS 980 C 

KDAN 790 
KREO 1480 M 

Eustis. Fla. W LCO 1240 
Evanston. Ill. W EA W 1330 

W N M P 1590 
Evanston. Wyo. KLUK 1240 
Evansville, Ind. W ROZ 1400 C 

WGBF 1280 N 
WIKY 820 
WJPS 1330 A 

Eveleth, Minn. WEVE 1340 M 
Everett, Wash. KRKO 1380 

KATY 1230 
Evergreen. Ala. WBLO 1470 
Fairbanks. Alaska 

KFAR 660 A -NI -N 
KFRB 900 C -A 

Fairbury, Nebr. KGMT 1310 
Fairfax, Va. WEEL 1310 
Fairfield. III. WFIW 1390 
Fairfield, Iowa KN1CD 1570 
Falrhope, Ala. WABF 1220 
Fairmont, Minn. (SUM 1370 Nt 
Fairmont. N.C. WFMD 860 
Fairmont. W.Va. WMMN 920 C 

WTCS 1490 A 
Fajardo, P.R. WMDD 1490 

Location C.L. Kt. N.A. Location C.L. Ile. N.A. 
FaHurrias. Tex. KPSO 1260 
Fallon. Nev. KULV 1250 
Fall River, Mass. WALE 1400 

WSAR 1480 
Falls Church, Va. WFAX 1220 
Fells City, Nebr. KTNC 1230 
Fargo. N.Dak. WDAY 970 N 

K F N W 900 
KUTT 1550 
KXGO 790 A 

Farlbault. Minn. KOHL 920 
Farmington. Me. W KT1 1380 
Farmington, Me. KREI 800 
Farmington, N.M. KENN 1390 

KWYK 960 
KRZE 1280 

Farmvllle, N.C. WBTL 1050 
WFAG 1250 

Fermville, Va. WFLO 870 
Farrell. Pa. WFAR 1470 
Farwell, Tex. KZOL 1570 
Fayette, Ala. W W W F 990 
Fayetteville, Ark. KHOG 1440 

KFAY 1250 M 
Fayetteville, N.C. W FAI 1230 C 

W F N C 940 hl 
WFLB 1490 A 
WIDU 1600 

Fayetteville, Tenn. 
W E K R 1240 

Fergus Falls, Minn. 
KOTE 1250 

Fernandina Beach, Fla. 
WPAP 1570 

Ferriday. La. KFNV 1600 
Festus, Mo. KJCF 1400 

KXEN 1010 
Findlay, Ohio W F I N 1330 
Fisher, W.Va. WELD 690 A 
Fitchburg. Mass. WEIM 1280 M 

W F G M 960 
Fitzgerald. Ga. WBHB 1240 M 
Flagstaff, Ariz. KCLS 600 N 

I(VNA 690 A 
KEOS 1290 

Fiat River, NIo. KFMO 1240 M 
Flin Flon. Man. CFAR 590 
Flint, Mich. WFDF 910 N 

WTRX 1330 A 
WA AI M 1420 
WMRP 1570 
W K h1 F 1470 
WTAC 600 A 

Flomaton, Ala. WTCB 990 
Florence, Ala. WWI 1340 NI 

WOWL 1240 A 
Florence. S.C. W J M X 970 A 

WOLS 1230 
WYNN 540 

Floydada, Tex. KFLD 900 
Foley, Ala. WHEP 1310 
Fond du Lae, Wis. KFIZ 1450 M 
Fordyce, Ark. 1(133T 1570 
Forest, Miss. WMAG 860 
Forest City, N.C. WBBO 780 

WAGY 1320 
Forest Grove, Oreg. KGGG 1570 
Forrest City. Ark. KXJ K 950 
Ft. Bragg. Calif. K DAC 1230 
Ft. Collins. Cola. KCOL 1410 A 

KZIX 600 
Ft. Dodge, Iowa KVFD 1400 NI 

K W M T 540 A 
Ft. Frances. Ont. CFOB 800 
Ft. Knox, Ky. WSAC 470 
Ft. Lauderdale, Fla. WFTL 1400 

WWIL 580 
Ft. Madison. Iowa 1<XG I 360 
Ft. Morgan, Colo. KFTM 400 
Ft. Myers, Fla. WINK 240 C 

WMYR 410 
Ft. Payne, Ala. WFPA 400 

WZOB 250 
Ft. Pleree. Fla. WARN 330 

W I R A 400 
Ft. Scott, Kans. 1(6100 600 
Ft. Smith. Ark. I(FPW 230 C 

KFSA 950 A 
KTCS 410 NI 

KWHN 320 
Ft. Stockton, Tax. KFST 860 
Ft. Valley. Ga. WFPM 150 
Ft. Walton Beach, Fla. 

WNUE 950 
WFTW 1260 

Ft. Wayne. Ind. WGL 1250 A 
WOWO 1190 
WANE 1450 C 
W (JG 1380 N 

Ft. William, Ont. CI(PR 580 
CJLX 800 

Ft. Worth. Tex. KJIM 870 
KCUL 1540 
KFIZ 1270 

I(NOK 970 
WBAP 570 A 
WBAP 820 N 
KXOL 1360 

Fostoria, Ohlo WFOB 1430 
Fountain City, Tenn. 

WFCT 1430 
WROL 1490 

Fountain Inn. S.C. WFIS 1600 
Fowler, Calif. KLIP 1220 
Framingham, Mass.WKOX 1190 
Frankfort, Ind. WILO 1570 
Frankfort, Ky. WFKY 1490 N1 

Franklin, Ky. WFKN 1220 
Franklin. La. KFRA 1390 

M 
A 

ht 

Nt 

Franklin, N.C. WFSC 1050 
Franklin, Pa. WFRA 1430 
Franklin. Tenn. WAGG 950 
Franklin, Va. WYSR 1250 
Frederick, Md. WPM() 930 C 
Frederick. Okla. 1(TAT 1570 
Fredericksburg. Tex. 

I(NAF 910 
Fredericksburg. Va. W F VA 1230 

WFLS 1350 
Fredericton, N.B. CFNB 550 
Fredonia. N.Y. WBUZ 1570 
Freeport, Ill. WFRL 1570 
Freeport, N.Y. WGBB 1240 
Freeport, Tex. KBRZ 1460 
Fremont, Mich. WBFC 1490 
Fremont, Nebr. KHUB 1340 
Fremont, Ohlo WFRO 900 
Fresno. Calif. KAR h1 1430 A 

1(BIF 900 
KEAP 980 
KFRE 940 C 
i(GST 1600 

I(MAK 1340 

Front Royal, Va. 
Frostburg, Md. 
Fulton, Ky. 
Fulton. Ato. 
Fulton, N.Y. WOSC 1300 
Fuquay Spray.. N.C. 

WFVG 1460 
Gadsden, Ala. WGAD 1350 

W ETO 930 
WAAX 570 

Gaffney. S.C. WFGN 1570 
Gainesville, Fla. W DVH 980 

WGGG 1230 A 
WRUF 850 69 

Gainesville. Ga. WGGA 550 M 
WDUN 1240 
W LBA 1580 

Gainesville, Tea. 1(GAF 1580 
Gaithersburg, hid. WH MC 1150 
Galax. Va. WBOB 1360 NI 

Galesburg. Ill. WGIL 1400 
WA1K 1590 

Gallatlo, Tenn. WHIN 1010 
Gallipolls, Ohio WJEH 990 
Gallup. N. Alex. KGA1( 1330 A 

KYVA 1230 
Galt, Ont. CKGR 1110 
Galveston. Tex. KILE 1400 

KGBC 1540 
Gander. NOd. CBG 1450 
Garden City. Kans. I(NCO 1050 

K I U L 1240 NI 
Gardner. Klass. WGAW 1340 
Gary. Ind. WWCA 1270 

Gonzales. Tex. 
Good and. Kans. 
Goose Bay, NOd. 
Goshen. Ind. 
Grafton, N.D. 
Grafton, W.Va. WVVW 1260 
Graham. Tex. KSWA 1330 
Granby. Oue. CHEF 1450 
Grand Coulee, Wash. KFOR 13611 
Grande Prairie. AIta.CFGP 1050 
Grand Falls, NOd. CBT 540 
Grand Forks, N.D. KFJN1 1370 

KILO 1440 C 
KNOX 1310 M 

Grand Haven, Mich. 
WGHN 1370 

Grand Island, Nebr. 
KMN1J 750 A 
KRGI 1430 

Grand Junction, Colo. 
KREX 920 M 

NI 

A 

Gaston.a, N.C. WGNC 1450 A 
W LTC 1370 

Gate City, Va. WGAT 1050 
Gaylord, Mich. WATC 900 
Geneve, Ala. WGEA 1150 
Geneva. Ill. WGSB 1480 
Geneva. N.Y. WGVA 1240 a 
Georgetown, Del. W 1 W L 900 
Georgetown, I(y. WAXU 1580 
Georgetown. S.C. WGTN 1400 as 
Gettysburg, Pa. WGET 1320 
Gillette, Wyo. 1(Ih11 1490 
Gilroy. Calif. I(PER 1290 
Gladewater, Tex. KEES 1430 
Glasgow, Ky. W KAY 1490 
Glasgow, Mont. KLTZ 1240 
Glendale, Ariz. KRUX 1360 
Glendale. Calif. KIEV 870 
Glendon. Mont. KXGN 1400 
Glen Falls, N.Y. WSET 1410 

WWSC 1450 A 
Glenville. Ga. WKIG 1580 
Glenwood Seirgs.. Colo. 

KGLN 980 NI 
Globe. Ariz. KZOW 1240 A 
Gloucester. Va. WDDY 1420 
Glove'sville-Johnston, N.Y. 

WENT 1340 C 
Gold Beach. Oreg. I(BLY 1220 
Golden. Colo. KTWL 1250 
Golden Meadow. La. KLFT 1600 
Golden Valley, Minn. 

(EVE 1440 M 
KUXL 1570 

Goldsboro, N.C. WFMIC 730 
WGBR 1150 A 
WGOL 1300 
KCTI 1450 
KLOE 730 61 

CFGB 1340 
WKAM 1460 

I(GPC 1340 

Location C.L. KC. N.A. 
KEXO 1230 A 
KSTR 620 
KWSL 1340 

Grand Prairie, Tex. KRZY 730 
Grand Rapids. Mich. 

WJEF 1230 C 
WFUR 1570 
WGRD 1410 
WLAV 1340 A 
WMAX 1480 111 

WOOD 1300 N 
Grand Rapids, Minn. 

KOZY 1490 M 
Grenneville, Idaho KORT 1230 
Granite City, Ill. WGNU 920 
Grants. N.MMex. I<MIN 980 
Grants Pass, Oreg. l(AGI 930 ht 

KAJO 1270 
Gravelbourg, Sask. CFGR 1230 

CFRG 710 
Grayson, Ky. W GOH 1370 
Gt. Barrington. Mass. 

WSBS 860 
Gt. Bend, Kans. KVGB 1590 N 
Gt. Falls, Mont. KFBB 1310 C 

KYNO 1300 KUDI 1450 
WFTR 1450 NI KMON 560 ht 

WFRB 740 KARR 1400 N 

WFUL 1270 KFKA 1310 
KFAL 900 KYOU 1450 

WBAY 1360 C 
WJPG 1440 M 

WDUZ 1400 A 
A Green Cove Springs, Fla. 
M WGRC 1580 

WGRV 1340 
WSMG 1450 
W H A 11240 ht 
W B I G 1470 C 
WCOG 1320 
WGBG 1400 A 
WPET 950 

Greensburg. Pa. WHiB 620 
Greenville, Ala. WGYV 1360 
Greenville, Mich. WPLB 1380 
Greenville. Miss. WJPR 1330 

W DDT 900 
WGVM 1260 

Greenville, Pa. WGRP 940 
Greenville, N.C. WGTC 1590 M 

W OO W 1340 
Greenville, S.C. W ESC 660 

WFBC 1330 N 
WMRB 1490 Ah1 

W N1 U U 1260 
W QO i( 1440 G 

Greenville. Tex. 1(GVL 1400 
Greenwood. Miss. WABG 960 A 

WGRM 1240 N 
Greenwood, S.C. WCRS 1450 N 

WGSW 1350 
Greer. S.C. WEAB 800 

WCKI 1300 A 
Grenada. Miss. WN AG 1400 NI 

Gresham. Oreg. KGRO 1230 
Gretna, Va. W M NA 730 
Griffin. Ga. W KEU 1450 NI 

WHIE 1320 
WR1X 1410 

Grinnell. Iowa (GAN 1410 
Groton. Conn. WSUB 980 

GGrovendy. 
City, Pa. 

W 
WSAINRG 1340250ru 

Va. 1 

Guayama, P.R. WXRF 1590 
Guelph, Ont. CJGY 1460 
Gulfport, Miss, W ROA 1390 

WGCM 1240 A 
Gunnison, Coto. KGUC 1490 
Guntersville. Ala. WGSV 1270 
Guthrie. Okla. I(WRW 1490 
Guymon, Okla. KGYN 1220 
Hagerstown, hid. WARK 1490 C 

WJE1 1240 A -NI 
Haines City. Fla. WHAN 930 
Haleyville. Ala. W188 1230 N1 

Halifax, N.S. CBH 790 
CHNS 960 
CJCH 920 

Hamden. Conn. WDEE 1220 
Hamilton, Ala. WERH 970 
Hamilton. Mont. KYLQ 980 
Hamilton, Ohio W MOH 1458 
Hamilton, Ont. CHIQ 1280 

CH NIL 900 
CI(OC 1150 

Hamilton. Tex. KCLW 900 
Hamlet. N.C. W KDX 1400 
Hammond. Ind. WJOB 1230 
Hammond, La. WFPR 1400 
Hammonton, N.J. W N)H 1580 
Hampton, S.C. WBHC 1270 
Hampton, Va. WVEC 1490 
Hancock, Mich- WMPL 920 
Hanford. Calif. 
Hannibal, Mo. 
Hanover, N.H. 

Greeley, Colo. 

Green Bay. Wis. 

Greeneville, Tenn. 

Greenfield, Mass. 
Greensboro, N.C. 

Hanover. Pa. 
Harlan, Ky. 
Harlingen, Tex. 
Harriman, Tenn, 
Harrisburg, 111. 
Harrisburg. Pa. 

KNGS 620 
KH MO 1070 
WTSL 1400 

WOCR 1340 
WHVR 1280 
W H LN 1410 
KGBT 1530 
WHBT 1600 
W EBQ 1240 
WHGB 1400 A 
WCMB 1460 NI 

W H P 580 C 
WKBO 1230 N 
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Location C.L. Kc. N.A. 
Harrison, Ark. KHOZ 900 
Harrisonburg, Va. W H BG 1360 

WSVA 550 N 
Harrodsburg, Ky. WHBN 1420 
Hartford. Conn. WDRC 1360 C 

WCCC 1290 
WPOP 1410 M -A 

WTIC 1080 N 
Hartford, Wis. WTKM 1540 
Hartselle. Ala. W H RT 860 
Hartsville, S.C. WHSC 1450 M 
Hartwell. Ga. WKLY 980 
Harvard. III. WMCW 1600 
Harvey, III. WBEE 1570 
Hastings, Mich. WBCH 1220 
Hastings, Nebr. KHAS 1230 
Hattiesburg, Miss. WBKH 950 

WFOR 1400 N 
W H SY 1230 A 
WXXX 1310 

Haverhill. Mass, WHAV 1490 
Havre, Mont. KOiM 610 Si 
Havre de Grace. Md. 

W ASA 1330 
Hawklnsvllle, Ga. WCEH 610 
Haynesville. La. KLUV 1580 
Hays. Kans. KAYS 1400 
Hayward, Wis. WHSM 910 
Hazard, Ky. WKIC 1390 M 
Hazlehurst. Miss. W NI DC 1220 
Hazleton, Pa. WAZL 1490 NM 

WTHT 1300 
Helena. Ark. KFFA 1360 hl 
Helena, Mont. KCAP 1340 M 

KBLL 1240 N 
Hemet. Calif. KHSJ 1320 
Hempstead. N.Y. W H LI 1100 
Henderson, Ky. ,WSON 860 
Henderson, Nev. KB Ml 1400 

KT00 1280 
Henderson, N.C. W H NC 890 M 

WHVH 1450 
Henderson, Tex. 1<GRI 1000 

K W R D 1470 
Hendersonville. N.C. 

WHKP 1450 A 
Henryetta, Okla. KHEN 1590 
Hereford- Tex. I(PAN 860 
Herkimer. N.Y. WALY 1420 
Hermiston, Oreg. I(OHU 1570 
Herrin. Ill. WJPF 1340 Al 
Hettinger. N.Dak. KNDC 1490 
Hibbing, Minn. WMFG 1240 N 
Hickory, N.C. W H KY 1290 A 

WI RC 690 
Highland Park, Tex. KVIL 1150 
Highland Springs. Va. 

WENZ 1450 
High Point. N.C. WMFR 1230 A 

WNOS 1590 
WHPE 1070 

H illsboro, Ohio WSRW 1590 
Hillsboro, Oreg. KUIV 1360 
Hillsboro, Tex. I<H BR 1560 
Hillsdale, Mich. WCSR 1340 
Hillsville, Va. WHHV 1400 
Hilo, Hawaii KHBC 970 C 

KIPA 1110 
1(I h10 850 h1 

Hinesville, Ga. K Gal L 990 
Hobart. Okla. KTJS 1420 
Hobbs. N.alex. I(WEW 1480 h1 

KHOB 1390 
Holbrook. Ariz. KDII 1270 
Holdredge, Nebr. KUVR 1380 
Holland, Mich. WHTC 1459 

WJBL 1260 
Hollywood. Fla. WGh1A 1320 
Holyoke. Mass. WREB 930 
Homer, La. KHAL 1320 
Homestead, Fla. WSDB 1430 
Homewood, Ala. WILD 1400 
Honolulu. Hawaii KGMB 590 C 

KHAI 1090 
KPOI 1380 
1(11(1 830 
KGU 760 N 

KHVH 1040 
KORL 650 M 
I(NDI 1270 

I<0H0 1170 
KOOD 990 

KULA 690 A 
Hood River. Oreg. 1(1 H R 1340 
Hope, Ark. KXAR 1490 
Hopewell. Va. WHAP 1340 
Hopkinsvllle, (y. WHOP 1230 C 

WKOA 1480 
Hoquiam, Wash. KHOK 1560 
Hornell. N.Y. WWHG 1320 

WLEA 1480 M 
Hot Springs, Ark. I<AAB 1350 A 

KRHS 590 
KING 1470 hl 

Hot Springs, 
S. Dak. KOBH 580 

Houghton, Mich. WHOF 1400 
Houghton Lake. Mich. 

WHGR 1290 
Houston, Maine W HOU 1340 
Houma. La. KCIL 1490 N 
Houston. Miss. WCPC 1320 
Houston. Tex. I(COH 1430 

KILT 610 
KNUZ 1230 
KODA 1010 
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Location C.L. Kc. N.A. 
I(PRC 950 N 
KTHT 790 
KTRH 740 C 
KXYZ 1320 A 
KYOK 1590 
WHMI 1350 
W H UC 1230 
KIHN 1340 

CI(CH 970 
WALO 1240 
WIRJ 740 

WHUN 1150 
W H LT 1300 

Howell, Mich. 
Hudson. N.Y. 
Hugo, Okla. 
Hull. Que. 
Humacao. P.R. 
Humboldt, Tenn. 
Huntingdon, Pa. 
Huntington. Ind. 
Huntington, N.Y. 
Huntington, W.Va. 

WKEE 800M -A 
WSAZ 930 le 

WWHY 1470 M 
Huntsville, Ala. WBHP 1230 hl 

WEUP !600 
WFIX 1450 

WAAY 1550 A 
Huntsville, Ont. CKAR 590 
Huntsville. Tex. KSAhI 1490 
Huron, S.Dak. KIJV 1340 
Hutchinson. Kans. KWBW 1450 N 

KWHK 1260 
Hutchinson. Minn. I<DUZ 1260 
Idabel, Okla. (BEL 1240 
Idaho Falls. Idaho KID 590 C 

KCYN 1400 
KIFI 1260 AM 

KTEE 900 
Independence, la. KUPI 980 

KOUR 1220 
Independence, Kans. 

KIND 1010 hf 
KANS 1510 

WDAD 1450 C 
Independence, Mo. 
Indiana. Pa. 
Indianapolis, Ind. 

WFBh1 1260 A 
WGEE 1590 

W IBC 1070 
WIRE 1430 N 
WISH 1310 C 

W X L W 950 111 

ndianola, Miss. WDLT 1380 
ndin. Calif. KREO 1400 A 
nglewood, Calif. KTYM 1460 
nkster, Mich. WCHB 1440 
nternational Falls. Minn. 

KGHS 1230 
walk. N.W.T. 860 
ola, Kansas KALN 1370 
onia. Mich. WION 1430 
owa City. Iowa KXIC 800 

WSUI 910 
ron Mtn., Mich. Wh1IQ 1450 A 
ron River. Mich. WIKB 1230 ht 
rondare, Ala. WIXI 1480 
ronton. Ohio W I RO 1230 M 
ronwood, Mich. WJMS 630 51 

rvine. Ky. W IRV 1550 
sabella. P.R. WISA 1390 
shpeming, Mich, WIPD 1240 

WJAN 970 
slip, N.Y. WBIC 540 
thaca, N.Y. WHCU 870 

WT KO 1470 
uka, Miss. W VO h1 1270 
ackson. Ala. WTHG 1290 
ackson, Mich. WIBh1 1450 

W K H a1 970 
ackson, hl iss. WJDX 620 

WJQS 1400 
WIXN 1450 
WOK) 1590 
WRBC 1300 

WSLI 930 
Jackson, Ohlo WLM1 1280 
Jackson, Tenn. WDXI 1910 

WJAI< 1060 
WTJS 1390 

Jacksonville. Fla, WJAX 930 
WAPE 690 
WZOK 1320 
WIVY 1050 

WMBR 1460 
WOBS 1360 
WPDQ 600 
WQIK 1280 

WRHC 1400 
Jacksonville. Ill. W.111- 1550 

WLDS 1180 
Jacksonville. N.C. W1 NC 1240 

WLAS 910 
Jacksonville, Tex. KEBE 1400 
Jacksonville Bch., Fla. 

WZRO 1010 
Jamestown. N.Dak. KEYJ 1400 

KSJB 600 
Jamestown, N.Y. W1TN 1240 

WXYJ 1340 
Jamestown, Tenn. WCLC 1260 
Janesville. Wis. WCLO 1230 
Jasper, Ala. W W W B 1960 

WARF 1240 
Jasper. Ind. WITZ 990 
Jasper, Tex. I(TX1 1350 
Jefferson City, Mo. KLII( 950 

1<WOS 1240 
Jeffersonville, Ind. WXVW 250 
Jennings, La. KJEF 1290 
Jerome. Idaho KART 1400 
Jerseyville, ill. WiBM 1480 
Jesup. Ga. WBGR 1370 
Johnson City, Tenn. 

WLCW 910 
W ETB 790 

C 
A 

M 
A 
M 
N 
C 

M 

A 

A 

C 

51 

M 
C 
A 
M 

h1 

ht 

C 
M 

Location C.L. Kc. N.A. 
Johnston. S.C. WJES 250 
Johnstown. N.Y. WIZR 930 
Johnstown, Pa, WJAC 1400 N 

WARD 1490 C 
WCRO 1230 hl 

Joliet, Ili. W10L 1340 
Joliette, Que. CJLM 1350 
Jonesboro, Ark. I(BTM 1230 111 

KNEA 970 
Jonesboro, La. KTOC 920 
Jonesboro, Tenn. WJSO 1590 
Jonesville, La. KANV 1480 
Jonquiere. Que. CK RS 590 
Joplin, Mo. W M BH 1450 hI 

l(FSB 1310 
(ODE 1230 C 

Junction, Tex. I(MBL 1450 
June. City, Kans. I(JCK 1420 
Juneau. Alaska KINY 800 CA 

KJN0 630 A-hI-N 
Kailua, Hawaii K LEI 1240 
Kaimuki, Hawaii KAI h1 870 
Kalamazoo, Mich. WKP.R 1420 

W I<Z0 590 C 
W I<LZ 1470 al 
W I(M I 1360 

Kalispell, Mont. KGEZ 600 h1 

KO F I 930 
Kamloops, B.C. CFJC 910 
Kane, Pa. WADP 960 
Kankakee, Ill. W KAN 1320 
I(annanolis, N.C. WGTL 870 

WRK8 1460 
!fans. City, !fans. KCKN 1340 
Kansas City. hin. KCMO 810 C 

KMBC 980 A 
I(PRS 1590 

I(UDL 1380 
WDAF 610 N 
WHO 710 

Kearney, Nebr. 1<GFW 1340 M 

Keene. N.H. 
I<RNY 1460 

1290 N 
W I(B I< 1220 

Kelowna, B.C. . CKOV 630 
Kelso, Wash. KLOG 1490 
Kendallville, Ind, WAWK 1570 
Kenedy. Tex. KAML 990 
Kenmore, N.Y. WYSL 1080 
Kennett, Mo. KBOA 830 
KennewickPasco Richland. 

Wash. KEPR 610 C 
Kenara, Ont. CJRL 1220 
Kenosha. Wis. WLIP 1050 
Kenrville. N.S. CKEN 1350 
Keokuk, Iowa KOKX 1310 
Kermit. Tex. 1< ERB 600 
Kerrville. Tex. KERV 1230 
Kershaw, S.C. WKSC 1300 
I(etchikan. Alaska KTKN 930 CA 
Kewanee. Iii. W KEI 1450 
Keyser, W.Va. W KYR 1270 
Key West, Fla. W K W F 1600 M 

W I(I Z 1500 
Kilgore, Tex. KOLA 1240 
Killeen. Tex. KLEN 1050 M 
Kimball. Nebr. KIMB 1260 
King City. Calif. KR KC 1570 
Kingman, Ariz. KAAA 1230 A 
Kings Mountain, N.C. 

W I(M T 1220 
Kingsport. Tenn. WKIN 1320 

WKPT 1550 N 
Kingston. N.Y. WBAZ 1550 

WGHQ 920 
WKNY 1490 M 

Kingston, Ont. CFRC 1490 
CI(LC 1380 
CKWS 960 

Kingstree, S.C. WDKD 1310 
Kingsville. Tex. KINE 1330 
Kinston, N.C. WELS 1010 

W FTC 960 A 
WISP 1230 M 

Kirkland, Wash. KCDI 1460 
KNBX 1050 

Kirkland Lake, Ont. CJKL 560 
Kirksville. Mo. KIRX 1450 A 
Kissimmee, Fla. W KBX 1220 
Kitchener, Ont. CI<CR 1490 

C I(K W 1320 
Kittanning, Pa. WACB 1380 
Klamath Falls. Oreg. 

!(AGO 1150 M 
KFLW 1450 AC 

K LAD 960 
Knoxville, Iowa KNIA 1320 
Knoxville, Tenn. WBIR 1240 A 

W IV 860 
WATE 620 N 
WKGN 1340 Ni 
W K X V 900 
WNOX 990 C 

Kodiak, Alaska WCVQ 960 
Kokomo, Ind. WIOU 1350 C 
Kosciusko, Miss. WI(OZ 1350 A 
Laconia, N.H. WLNH 1350 

WEM1 1490 
LaCrosse, Wis. W I(BH 1410 N 

W LCX 1490 
W I(TY 580 A 

Ladysmith, Wis. WLDY 1340 
Lafayette. Ga. WLFA 1590 
Lafayette, Ind. WASI( 1450 M 

WAZY 1410 
WBAA 920 

Lafayette, La. KPEL 1420 A 
I(VOL 1330 N 
KXKW 1320 

Location C.L. Kc. N.A. 
Lafayette. Tenn. WEEN 1460 
LaFollette, Tenn. WLAF 1450 
LaGrande, Oreg. 
LaGrange, Ga. 

KLBht 1450 
WLAG 1240 M 
WTRP 620 

LaGrange. III. WTAQ 1300 
LaGrange. Tex. KVLG 1570 
Lalunta. Colo. KBZZ 1400 M 
Lake Charles, La. KLOU 1580 

KPLC 1470 N 
KAOK 1400 hI 

Lake City, Fla. WDSR 1340 
WGRO 960 

Lake CitY, S.C. WJOT 1260 
Lakeland. Fla. WLAK 1430 N 

WONN 1230 ht 
WYSE 1330 

Lake Providence, La. KLPL 1050 
Lake Tahoe, Calif. KOWL 1490 
Lakeview, Oreg. KQI K 1230 
Lake Wales, Fla. WIPC 1280 
Lakewood, Colo. I<LA I< 1600 
Lakewood, Wash. KFHA 1480 
Lake Worth. Fla. WLIZ 1380 
Lamar, Colo. KLh1R 920 h1 
Lamesa, Tex. I(PET 690 
Lampasas, Tex. 1(CYL 1450 
Lancaster, Calif. KAVL 610 

KBVM 1380 
Lancaster. Ohio WHOK 1320 
Lancaster. Pa. WGAL 1490 N 

W LAN 1390 Ahl 
Lancaster. S.C. WLCM 1360 
Lander, Wyo. KOVE 1330 M 
Lanett. Ala. WRLD 1490 A 
Lansdale. Pa. WNPV 1440 
Lansford, Pa. WLSH 1410 
Lansing, Mich. WILS 1320 

WJIM 1240 AN 
WMRT 1010 

Lapeer, Mich. WMPC 1230 
LaPorte, Ind. WL01 1540 
Laramie. Wyo. KBBZ 1490 

KOWB 1280 M 
Laredo. Tex. KGNS 1300 

KVOZ 1490 M 
LaSalle. Ill. WLPO 1220 
LaSarre. Que. CKLS 1240 
LasCruces, N.Mex. KOBE 1450 

KGRT 570 
Las Vegas, Nev. KENO 1460 A 

KLAS 1230 C 
KORK 1340 M 
KRAM 920 
KRBO 1050 
I(UEG 970 

Las Vegas. N.Mex. KFUN 1230 A 
Latrobe, Pa. WSH H 1570 M 

WTRA 1480 
LaTuque. Que. CFLhI 1240 
Laurel. bliss. WAML 1340 N 

WLAU 1600 A 
WNSL 1260 

Laurens, S.C. WLBG 860 
Laurinburg, N.C. WEWO 1080 

WLCW 1300 
Lawrence. Kans. KFKU 1250 

KLWN 1320 
Lawrence, Mass. WCCM 800 M 
Lawrenceburo, Tenn. W DX 1370 
Lawrenceville, Ga. WLAW 1360 
Lawrenceville. Ill. WAKO 910 
Lawrenceville. Va. W LES 580 
Lawton. Okla. KSWO 1380 A 

KCCO 1050 
Leadville, Colo. KORB 1230 
Leaksville, N.C. WLOE 1490 h1 

Leamington, Ont. CJSP 710 
Leavenworth, Kans. KCLO 1410 
Lebanon. Ky. WLBN 1590 
Lebanon, Mo. KLWT 1230 
Lebanon, Oreg. 
Lebanon. Pa. 
Lebanon, Tenn. 
Leesburg, Fla. 

Leesburg, Va. 
Leesville, La. 
Lehighton, Pa. 
Leitchfield, I(y. 
Leland, bliss. 
Lehlars, Iowa 
Lemoore. Calif. 
Lenoir. N.C. 
Lenoir, Tenn. 
Leonardtown, hid. 
Lethbridge, Alta. 

Levelland. Tex. 
Levittown, Pa. 
Lewisburg. Pa. 
Lewisburg. Tenn. 
Lewiston, Idaho 

Lewiston, Maine 

Lewistown. Mont. 
Lewistown, Pa. 

Lexington. Ky. 

Lexington. Miss. 
Lexington, Mo. 
Lexington, Nebr. 
Lexington. N.C. 
Lexington, Tenn. 
Lexington, Va. 

KGAL 920 
WLBR 1270 
WCOR 900 
WLBE 790 h1 
WBIL 1410 

WAGE 1290 
KLLA 1570 

WYNS 1150 
W h1 T L 1580 
WESY 1580 
KLEhI 1410 
KLAN 1320 
WJRI 1340 Al 
WLIL 730 

W I< I K 1370 
C1OC 1220 

CH EC 1090 
KLVT 1230 

WBCB 1490 
WITT 1010 
W 1 J h1 1490 h1 

KRLC 1350 M 
KOZE 1300 

WCOU 1240 M 
WLAh1 1470 A 
KXLO 1230 M 

W KVA 920 A 
W h1 R F 1490 N 
W LAP 630 
W BLG 1300 A 
W V L K 590 Ni 
WXTN 1150 
KLEX 1570 
KRVN 1010 

WBUY 1440 
WDXL 1490 
WREL 1450 N 



Lincolnton, N.C. 
Lindsay, Ont. 
Linton, Ind. 
Litchfield. III. 
Litchfield. Minn. 
Little Falls, Minn. KLTF 960 
Little Falls N.Y. W LF H 1230 
Littlefield, fez. KZZN 1490 
Little Rock, Ark. I(ARK 920 N 

KAII 1250 M 

KLRA 1010 A 
I(01(Y 1440 
KTHS 1090 C 
IC V LC 1050 

Littleton, Colo. KMOR 1510 
Live Oak, Fla. WNER 1250 
Livingston, Mont. KPRK 1340 NI 

Livingston, Tenn. WLIV 920 
Livingston, Tex. KETX 1440 

KVLL 1220 
Lloydminster. Alta. CKSA 1150 
Lock Haven, Pa. WBPZ 1230 h1 

Lockport. N.Y. W USJ 1340 
Lodi, Calif. KCVR 1570 
Logan, Utah KVNU 610 M 

KLGN 1390 
Logan, W.Va. WLOG 1230 h1 

W V O W 1290 
Logansport, Ind. WSAL 1230 M 

Lompoc, Calif. K KOK 1410 
KNEZ 960 

London. Ky. WFTG 1400 
London, Ont. CFPL 980 

CKSL 1290 
Long Beach, Calif. KFOX 1280 

KGER 1390 
Longmont. Colo. KLM0 1050 
Long Prairie, Minn. I(EYL 1400 
Longview, Tex. KFRO 1370 A 

KLUE 1280 
Longview, Wash. KEDO 1400 A 

KBAM 1270 
Lookout Mtn., Tenn. WFLI 1070 
Lorain, Ohio W W IZ 1380 A 
Lorisburg, N.Mex. KLHS 950 
Loris, S.C. W LSC 1570 
Los Alamos. N.Mex. KRSN 1490 A 
Los Angeles, Calif. KABC 790 A 

KFI 640 N 
KH1 930 hl 

KFSG 1150 
KFWB 980 
KGF1 1230 
KFAC 1330 
KLAC 570 
Kh1PC 710 

KNX 1070 C 
KPOL 1540 
KGBS 1020 

XETRA 690 
KRKD 1150 

Los Banos, Calif. KLBS 1330 
Louisburg, N.C. WYRN 1480 
Louisville, Ga. WPEH 1420 
Louisville, Ky. WAVE 970 N 

WAKY 790 N1 

WHAS 840 C 
WKLO 1080 A 
W I N N 1240 

WKYW 900 
W LOU 1350 
WTN1T 620 

Louisville, Miss. WLSM 1270 
Loveland, Colo. KLOV 1570 
Lovington, N.Mex. KLEA 630 
Lowell, Mass. WCAP 980 

WLLH 1400 
Lubbock. Tex. KCBD 1590 61-N 

KDAV 580 
KDUB 1340 
KFYO 790 C 
KLLL 1460 N 
KSEL 950 A 

Lucedale, Miss. WHHT 1440 
Ludington. Mich, WKLA 1450 A 
Lufkin, Tex. KRBA 1340 A 

KTRE 1420 NI 

Lumberton, N.C. WAGR 580 
WTSB 1340 M 

Luray. Va. W RLA 1590 
WRAA 1330 

. Lynchburg, Va. WLVA 590 A 
WWOD 1390 M.N 

WBRG 1050 
Lynn, Mass. WLYN 1360 

, Lyons, Ga. W BBT 1340 
Macomb, Ill. WKAI 1510 
Macon, Ga. WBML 1240 

WCRY 900 
WIBB 1280 

W M A Z 940 C i WNEX 1400 A -NI 
Macon. Miss. WMBC 1400 
Madera, Calif. KHOT 1250 
Madill, Okla. KNIAD.1550 

Location C.L. (e. N.A. 
Lexington Pk., Md. WPTX 920 
Libby. Mont. KLCB 1230 hl 

K LIB 1470 
Liberal, Kans. KSCB 1270 
Liberty, N.Y. WVOS 1240 
Liberty, Tex. K W LD 1050 
Lihue, Hawaii KTOH 1490 
Lima. Ohio WIMA 1150 A 
Lincoln, 111. WPRC 1370 
Lincoln, Nebr. KFOR 1240 A 

KLIN 1450 
KLMS 148.1 
W LON 1050 
CKLY 910 
WBTO 1600 
WSN11 1540 
KLFD 1410 

Location C.L. Kc. N.A. 
Madison, Fla. WMAF 1230 
Madison, Ga. W YTH 1250 
Madison. Ind. WORX 1270 
Madison, S.D. - KJAA1 1390 
Madison. Tenn. WENO 1430 
Nladieon, Wis. WHA 970 

Ve IBA 1310 N 
W ISh1 1480 A -M 

W KO W 1070 C 
Madisonville. Ky. WFh1W 730 

WTTL 1310 
Magee, Miss. WSJC 790 
magnolia, Ark, KVMA 630 AI 

Malden. Mo. I(TCB 1470 
Malone. N.Y. W ICY 1490 N1 

Malvern, Ark. KBOK 1310 
Manassas. Va. WPRW 1460 
Manati, P.R. WMNT 1500 
Manchester, Conn. WINF 1230 C 
Manchester, Ga. WFOR 1370 
Manchester, Ky. WWXL 1450 
Manchester, N.M. WFEA 1370 

WGIR 610 C 
W KBR 1250 

Manchester..Tenn. WMSR 1320 
Manhattan. Kans. (SAC 580 

K.MAN 1350 
Manistee, Mich. WMTE 1340 
M1ianiteu Springs, Cato. 

KCMS 1490 
Manitowoc. Wis. WCUB 980 

WONT 1240 M 
Mankato, Minn. ISYSNI 1230 N 

KTOE 1420 A 
Manning, S.C. WYM1IB 1410 
Mansfield. La. KDBC 1360 
Mansfield, Ohio v^ MAN 1400 A 

WCLW 1570 
Maquoketa, Iowa KMAQ 1320 
Marathon, Fla. W EFI: 1300 
Marianna, Ark. KZOT 1460 
Marianna, Fla. WTYS 1340 h1 

WTOT 980 
Marietta, Ga. WFOh1 1230 

WBIE 1050 
Marietta, Ohio WAIOA 1490 Si 

Marine City. Mich. W DOG 1590 
Marinette, Wis. WNIAh1 570 N 
hl arson, Ala. WJAA1 1310 
Marion, III. WGGH 1150 
Marion. Ind. WBAT 1400 A 

W M R I 860 
Marion, N.C. WORM 1250 
Marion. Ohlo W h1RN 1490 A 
Marion, S.C. WATP 1430 
Marion, Va, WMEV 1010 A 
Marked Tree, Ark. KPCA 1580 
Marksville, La. KAPB 1370 
Marlborough. Mass, WSRO 1470 
Marlin, Tez. KAWA 1010 
Marquette, Mich. Woh11 1320 M 
Marshall Minn. KMIHL 1400 A 
Marshall, 51o. KAIMO 1300 
Marshall. N.C. W h1 MH,1460 
Marshall. Tex. KM HT, 1450 

KADO 1410 
Marshalltown, Iowa KFJB 1230 
Marshfield, Wis. WDLB 1450 
Martin. Tenn. WCMT 1410 
Martinsburg. W.Va. WEPh1 1340 
Martinsville, Va. WHEE 1370 

WSIVA 1450 N 
Marysville, Calif. (NYC 1410 151 

Marysville, Kans. KNDY 1570 
Maryville, hlo. KNIMI 1580 
Maryville, Tenn. WGAP 1400 
Mason City, Iowa I(GLO 1300 C 

KRIB 1490 
KSh1N 1010 

Massena, N.Y. WMISA 1340 A 
WSTS 1050 

Massillon. Ohio WTIG 990 
Matarte, Que, CKBL 1250 
Matawan, W.Va, WHJC 1360 
Mattoon. Ill, WLBH 1170 
Mauston, Wis. WRJC 1270 
Mayaguez, P.R, WAEL 600 

WKJB 710 
WORA 1150 
WPRA 990 
WTTL 1300 

Mayfield. Ky. WNGO 1320 
Nlayodan,N.C. WMYN 1420 
May villa, Ky. WFTM 1240 h1 

McAlester. Okla. KT MC 1400 
KNED 1150 

McAllen, Tex. (RIO 910 hi 
McCamey, Tex. KA 91Y 1450 
McComb. Miss. WHNY 1250 A 

1 WAPF 980 
McCook, Nebr. KBRL 1300 hl 

KWRV 1360 
McGehee, Ark, I(VSA 1220 
McKeesport, Pa. WEDO 810 C 

WPQR 1360 
McKenzie, Tenn. WHOM 1440 
hiel(inney, Tex. KMAE 1600 
McMinnville. Ores. 1(MCMI 1260 
McMinnville, Tenn. W BhiC 960 

W Nt MT 1230 h1 

McPherson. Kans,. 1(N EX 1540 
McRae, Ga. WDAX 1410 
Meadville, Pa. WMIGW 1490 
Medford, Klass. WHIL 1430 
Medford, Oreg. I< MED 1440 A 

KMFR 860 
KDOV 1300 . 

KBOY 730 

Location C.L. Kc. N.A. 
KYJC 1230 A -C 

Medford. Wis. WIGM 1490 NI 

Medicine Hat, Alta. CHAT 1270 
Melbourne, Fla. WMMB 1240 NI 

Memphis, Tenn. W HBQ 560 hl 
WHER 1430 

WMC 790 N 
W D I A 1070 
W MPS 680 

W H H h1 1340 A 
W L0I( 1480 
WREC 600 C 

KWA6I 990 
Mena, Ark. KENA 1450 
Menominee, Vieh, WAGN 1340 A 
Menomonie, Wis. WHINE 1360 
Alerted, Calif. I(YOS 1480 M 

KWIP 1580 
Meriden. Conn! W M N1 W 1470 
Meridian. Miss. WCOC 910 C 

WDAL 1330 
W hIOX 1010 
WOKI( 1450 A 
WQIC 1390 

Merrill, Wis. WXh1T 730 
Mesa, Ariz. KBUZ 1310 
Metropolis, 111, W M01( 920 
Metter, Ga. WMAC 1360 
Mesta. TeL I(BUS 1590 
Mexico. Ma. KXEO 1340 NI 

Mexico, Pa WJUN 1220 
Aliami, Ariz. K11<0 1340 
Miami. Fla. WGBS 710 C 

WCKR 610 N 
WFAB 990 

WMBM 1220 
WAME 1260 A 
WAf1E 1140 

WQAM 560 
WSI(P 1450 
WINZ 940 

Miami, Okla. I(GLC 910 
Miami Beach, Fla. WSIET 1490 

WKAT 1360 hI-A-C 
WFUN 790 

Michigan City. Ind. WIh1S 1420 
Middleporl-PomroY. 

Ohio Wh1P01390 
Middlesboro, I(y. WhIIK 560 
Middletown, Conn. WCNX 1150 
Middletown, N.Y. WALL 1340 
Middletown, Ohio WPFB 910 
Midland, Mich. Wh1DN 1490 
Midland. Ont. CI<hiP 1230 
Midland, Tex. KCRS 550 A 

KJBC 1150 
K W E L 1 600 

Milan. Tenn. W KID 1600 
Miles City, Mont. I<ATL 1340 ht 
Milford, Del. W KSB 930 
Milford, Mass. WMRC 1490 
Milledgeville, Ga. Wh1VG 1450 NI 

Millen. Ga. WGSR 1570 
hlfllíngton, Tenn. WHEY 1220 

W G M AI 1380 
hlillville. N.J. WMVB 1440 
Milton, Fla. W EBY 1330 h1 

WSRA 1490 
Milton, Pa. WMLP 1570 

WARC 1380 
h111waukee, Wis. W E NIP 1250 

WFOX 860 N1 

WRIT 1340 
WISN 1150 A 
W h11 L 1290 

WOKY 920 
WTh11 620 N 

Minden. _a. KASO 1240 
Mineral Wells, Tex. KORC 1140 
Mineola, N.Y. WFYI 1520 
Minneapolis, Minn. WCCO 830 C 

W LOL 1330 
W M1I I N 1400 
WOGY 1130 
WPBC 980 
WTCN 1280 A 
KTCR 690 
KT1S 900 

KUOM 770 
Minot, h.Oak. KLPM1I 1390 Si 

I(QDY 1321) 
KCJB 910 C 

Mission, Kans. KBEA 1480 
Mission, Tex. KIRT 1580 
Mlssouls Mont. KCVO 1290 C 

1CXLL 1450 N 
I(QTE 1340 M 
KYSS 910 

hlltchefl, S.Oak. I<ORN 1490 hf 
Moab, Utah KURA 1450 
Moberly, Mo. I(NCh1 1230 
Mobile. Ala. . WALA 1410 N 

WEDR 1550 
WABB 1480 A 
w GO I( 900 
W 1<AB 840 
W K R G 710 C. 
W L I Q 1360 

WMOZ 960 
hlobridze, S.Dak. KOLY 1300 
Modesto. Calif. I(TRB 860 

l(BEE 970 
I< F I V 1360 A 

hlojave. Calif. IDOL 1340 
Moline. III. WQUA 1230 A 
Monahans, Tex. KVKM 1330 M 
Moncton. N. B. CBAF 1330 

CKCW 1220 
Monett, Mo. KRMO 990 

Location C.L. Kc. N.A. 
Monmouth, III. WHAM 1330 
Monroe, Ga. W MRE 1490 
Monroe, la. KAt LB 1440 AN 

KLIC 1230 01 

KNOE 1390 
Monroe. Mich. WQTE 560 
Monroe. N.C. WMAP 1060 
Monroe, Wis. WEKZ 1260 
Monroeville, Ala. WhiFC 1360 
Monterey. Calif. KIDD 630 

Kh18Y 1240 C 
Montevideo, Minn. (DMA 1460 A 
Monte Vista, Colo. I<SLV 1240 
Montezuma, Ga. W M NZ 1050 
hluntgomery, Ala. WBAM 740 

WCOV 1170 0 
WAPX 1600 A 
WHHY 1440 N 
WMGY 800 
WRMA 950 

Montgomery, W.Va. 
W M O N 1340 M 

hlanticello, Ark. KHBM 1430 
Monticello, Ky. WFLW 1360 
hlontmagoy, Que. CKBM 1490 
Montpelier -Barre. Vt. 

WSKI 1240 A 
Montreal, Que. CBF 890 

CBM 940 N 
CFCF1 600 A 
CHLP 1410 
CIAO 800 
CJAIS 1280 
CKAC 730 C 
C K G AI 980 

Montrose, Colo. KUBC 580 
Montrose, Pa. WPEL 1250 
Mooresville, N.C. WHIP 1350 
Moorhead. Minn. KVOX 1280 M 
Moosejaw, Sask. CHAR 800 
Morehead, Ky. W h10R 1330 
Morehead City, N.C. WhIBL 740 
Morgan City, La. KMRC 1430 N 
i4organfield, Ky. W h1SK 1550 
Morganton, N.C. W NI NC 1430 
Morgantown, W.Va. WAJR 1440 N 

WCLG 1300 
Morritton, Ark. KVOM 800 
Morris. Mine. (MRS 1570 
Morristown, N.J. WNMTR 1250 
hlorrlstown,Tenn. WCRK 1150 M' 

WMTN 1300 
Morton, Tex. IRAN 1280 
Moscow, Idaho I(RPL 1400 
Moses Lake, Wash. EM 

I(WKS I Q 12601470 

moults -1e. Ga. WMGA 1400 A 
W M T h1 1300 

Moundsville, W.Va. W NIOD 1970 
Mountain Grove, Mo. KLRS 1360 
Mountain Horne, Ark. KILO 1490 
1,1t. Airy, N.C. WPAQ 740 

WSYD 1300 M 
'Mt. Carmel, Ill, WVMC 1360 
htt. Clemens, Mich. 

WBRB 1430 
Mt. Dora. Fla. WhIDF 1580 
Mt. Jackson, Va. WSIG 790 
htt. Kisco. N.Y. WVIP 1310 
Sit. Olive, N.C. W D1S 1430 
Nit. Pleasant, Mich. WCEN 1150 
Mt. Pleasant. Tez. 1(1MP 960 
Alt. Shasta. Calif, KWSDT 
hit. Sterling i(y. WMST IIS620O 

Mt. Vernon, III. WMIX 940 
hit. Vernon, Ind. WPCO 1590 
hit. Vernon, Ky. WRVI( 1460 
Mt. Vernon, OhSo W M VO 1300 
Mt. Vernon, Wash. I(BRC 1430 
Muleshoe. Tex. IC UL 1380 
Mullins, S.C. WJAY 1280 
Muncie, Ind, WLBC 1340 C 
hlunfordville, I(y. WLOC 1150 
Munising, NI I ch. Wh1AB 1400 
Murfreesboro, Tenn.W G NT 

8601450 

Murphy. N.C. WCVP 600 
W I(R I( 1390 

hlurphysboro, III, WINI 1420 
Murray. 1(y. WNRS 1340 
Murray, Utah KMUR 1230 
M uscaline, lower I<WPC 860 
Muscle Shoals City. 

Alabama WLAY 1450 
Muskegon, Mich. WI(BZ 850 A 

WTRU 1600 
W hl U S 1090 

Muskogee, Okla. 
I<M 
KBUSIX 14901380 A 

Myrtle Beach, S.C. W MYB 1450 
Nacogdoches, Tex. KEEL 1230 A 

KSFA 860 
Nampa, Idaho KFXD 580 

I(W LW 1340 
Nanaimo, B.C. CHUB 1570 
Nanticoke. Pa, W NA K 730 
Napa, Calif. KVON 1440 
Naples, Fla. WNOG 1270 
Narrows. Va. WNRV 990 
Nashua. N.H. WOTW 900 

WShIN 1590 
Nashville, Ark. KBHC 1260 
Nashville, Ga. WNGA 1600 
Nashville, Tenn. W I<DA 1240 

WLAC 1510 C 
W MA K 1300 
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Location C.L. Kc. N.A. 
WNAH 1360 M 
WSIX 980 A 
WSM 650 N 

Natchez, Miss. WMIS 1240 N 
WNAT 1450 N1 

Natchitoches, La. KNOC 1450 M 
Naugatuck, Cann. W OW W 860 
Navasota, Tex. KWBC 1550 
Nebraska City, Nebr. 

KNCY 1600 
Needles, Calif. KSFE 1340 
Neenah. Wis. WNAM 1280 
Neillsville, Wis. WCCN 1370 
Nelson. B.C. CKLN 1390 
Neon. Ky., W N I(Y 1480 , 
Neosho, Mo. KBTN 1420 
Nevada, Mo. KNEM 1240 
New Albany. Ind. WOW1 1570 
New Albany, htiss. WNAU 1470 ' 
Newark, Del. W W R I( 1260 
Newark, N.J. WNTA 970 

WHBI 1280 
WNJR 1430 
WVNJ 620 

Newark. N.Y. WACK 1420 
Newark, Ohio WCLT 1430 
New Bedford, Mass.WBSM 1420 

WNBH 1340 h1 

New Bern. N.C. WHIT 1450 h1 

W R N B 1490 
Newberry. S.C. W KD K 1240 
New Boston, Ohio WI01 1010 
New Braunfels. Tex. I(GNB 1420 
New Britain, Conn. WHAY 910 A 

WICNB 840 
New Brunswick, N.J. WCTC 1450 
Newburgh. N.Y. WGNY 1220 
Newburynort, Mass. WNBP 1470 
New Carlisle, Que. CH NC 610 
New Castle. Ind. WCTW 1550 
Newcastle. N.B. CKMR 790 
New Castle, Pa. W I(ST 1280 h1 

Newcastle. Wyo. KASL 1240 
New Glasgow. N.S. CI(EC 1320 
New Haven, Conn. WAVZ 1300 

W ELI 960 
WNHC 1340 A 

New Iberia, La. KANE 1240 
KVIM 1360 

New Kensington, Pa.W I(PA 1150 
New London, Conn. WNLC 1510 h1 

New Martineville,W.Va. 
WETZ 1330 Id 

Newnan. Ga. WCOH 1400 h1 

New Orleans, La. WDSU 1280 N 
WJBW 1230 . 

WJMR 990 
WBOK 800 
WNOE 1060 
WSMB 1350 A 
WNPS 1450 
WTIX 690 
WWL 870 C 

WWOM 600 
W Y L D 940 M 

Newport, Ark. I(NBY 1280 
Newport, Ky. WNOP 740 
Newport, N.H. WCNL 1010 
Newport, Oreg. KNPT 1310 
Newport, R.I. WADI( 1540 
Newport, Tenn. WLIK 1270 
Newport. Vt. WI KE 1490 
Newport News, Va. WGH 1310 A 

WTID 1270 
New Richmond, Wis. 

W I X I( 1590 
New Rochelle, N.Y. WVOX 1460 
New Smyrna Beach, Fla. 

WSBB 1230M 
WORT 1550 

Newton, Iowa KCOB 1280 
Newton. Kans. KJRG 950 
Newton. Miss, WBKN 1410 
Newton, N.I. WNNJ 1360 
Newton. N.C. WNNC 1230 
New Ulm. Minn. I(NUJ 860 

s New Westminster, B.C. 
CI(NW 980 

New York, N.Y. WABC 770 A 
WBNX 1380 
WCBS 880 C 
WEVO 1330 

WHOM 1480 
WINS 1010 
WLIB 1190 

W MCA 570 
WMGM 1050 
WNEW 1130 
WNYC 830 

WOR 710 M 
WADO 1280 
WPOW 1330 
WQXR 1560 
WNBC 660 N 

Niagara Falls, N,Y.WHLD 1270 
W 11 L 1440 

Niagara Falls, Ont. CHVC 1600 
Niles, klieh. WNIL 1290 
Nogales, Ariz. KNOG 1340 A 
Nome, Alaska KICY 850 
Norfolk. Nebr. WJAG 780 
Norfolk, Va, WTAR 790 C 

WCMMS 1050 
WNOR 1230 
WRAP 850 
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Location C.L. Kc. N.A. 
Norman, Okla, WNAD 640 

(NOR 1400 
Norman Wells, North 

west Territory CFNW 1240 
Norristown, Pa. WNAR 1110 
N. Adams. Mass. WM NB 1230 
N. Augusta. S.C. WGUS 1380 

WTHB 1550 
N. Battleford, Sask. CJNB 1460 
North Bay. Ont. CFCH 600 
North Bend, Oreo. KFIR 1340 C 
North Charleston, S.C. 

WNCG 910 
Northfleld,M inn. WCAL 770 
Northampton, Mass, 

W H M P 1400 h1 

N. Little Rock, Ark. KOXE 1380 A 
I(XLR 1150 

North Platte, Nebr. KILT 970 
I(ODY 1240 N 

No. Syracuse, N.Y. WSOQ 1220 M 

No. Vancouver. B.C. Ct(LG 730 
N. Vernon. Ind. WOCH 1460 
No. Wilkesboro, N.C.W (BC 810 
Norton. Va. WNVA 1350 M 
Norwalk, Conn. WNLK 1350 
Norwich, Conn. WICH 1310 
Norwich, N.Y. WCHN 970 
Oakdale, La. KREH 900 
Oakes. N.Dak. KEYD 1220 
Oak Grove, La. KWCL 1280 
Oak Hill, W.Va. WOAY 860 
Oakland, Calif. I(E W B 910 

I(ABL 960 
KOIA 1310 

Oak Park, Ill. WOPA 1490 
Oak Ridge. Tenn. WATO 1290 
Oakville, Ont. CHWO 1250 
Ocala. Fla. WMOP 900 

WTMC 1290 N 
W KOS 1370 

Ocean City, hid. WETT 1590, 
Oceanlake, Oreg. KBCH 1380 
Oceanside. Calif. KUDE 1320 
Ocilla. Ga. WSIZ 1380 
Odessa, Tex. i(ECK 920 

I(OSA 1230 C 
I(OYL 1310 
I(RIG 1410 M 

Oelweln, Iowa l(OEL 950 
Ogallala, Nebr. I(OGA 930 
Ogden, Utah KLO 1430 M 

KANN 1250 
I(SVN 730 
KVOG 1490 

Ogdensburg. N.Y. WSLB 1400 M 
Oil City. Pa. W 1(RZ 1340 
Okla. City. Okla. KBYE 890 A 

l(LPR 1140 
I(OCY 1340 

KOMA 1520 
KTOK 1000 M 
KJEM 800 
W 1(Y 930 

Okmulgee, Okla. I(0It L 1240 
Old Saybrook, Conn. WLIS 1420 
Olean, N.Y. WMNS 1360 

WHDL 1450 A 
Olney, III. WVLN 740 
Olympia, Wash. I(GY 1240 M 

KITN 920 
Omaha. Nebr. I(BON 1490 

KFAB 1110 N 
I(O I L 1290 

1(000 1420 
(M E O 660 
WOW 590 C 

Omak, Wash. KOMW 680 
Oneida, N.Y. WMCR 1600 
Oneida, Tenn. WBNT 1310 
O'Neill, Nebr. KBRX 1350 
Oneonta, Ala. WCRL 1570 
Oneonta. N.Y. ' WDOS 730 
Ontario, Calif. It ASIt 1510 
Ontario, Oreg. (911V 1380 
Opelika. Ala. WPHO 1400 M 
Opelousas, La, t(SLO 1290 A 
Opp, Ata. WAMI 860 
Opportunity, Wash. KZUN 630 
Orange, Mass. WCAT 1390 
Orange. Tex. KOGT 1600 
Orange. Vn. WIh1A 1340 
Orangeburg, S.C. WDIX 1150 A 

WORG 1580 
WINO 920 

Orange Park, Fla. WAYR 550 
Oregon City, Oreg. KGON 1520 M 
Orillin. Ont. CFOR 1570 
Orlando, Fla. WDBO 580 C 

WHOO 990 hI 
WHIY 1270 
WLOF 950 
W I(IS 740 N 

Ormond Bch.. Fla. W OXQ 1380 
Orefine, Idaho KLER 950 
Ortonvllle, Minn. K010 1350 
Osage Bch., Mo. KRMS 1150 
Osceola, Ark. I(OSE 860 
Oshawa, Ont. CKLB 1350 
Oshkosh, Wis. WOSH 1490 A 
Oskaloosa. Iowa KBOE 740 
Oswego, N.Y. WSGO 1440 
Othello, Wash. KRSC 1400 
Ottawa. Ill. WCMY 1430 
Ottawa, Kans. I(OFO 1220 
Ottawa, Ont. CRO 910 

CFRA 580 

Location C.L. Kc. N.A. 
CKOY 1310 

Ottumwa. Iowa 1(812 1240 A 
KLEE 1480 

Owatonna, Minn. KRFO 1390 
Owego, N.Y. WEBO 1330 
Owensboro. Ky. WOMI 1490 M 

WVJS 1420 A 
Owen Sound, Ont. CFOS 560 
Owosso, Mich. WOAP 1080 
Oxford. Miss. WSUH 1420 
Oxford. N.C. WOXF 1340 
Oxnard, Calif. I(OXR 910 
Ozark. Ala. WOZ K 900 
Paducah. Ky, W I(YB 570 N -M 

WDXR 1560 
WPAD 1450 C 

Page, Ariz. KPGE 1340 
Pahokee, Fla. WRIM 1250 
Painesville, Ohio WPVL 1460 
Paintsville. I(y. WSIP 1490 ht 
Palatka, Fla. W W PF 1260 

WSUZ 800 
Palestine, Tex. I< NET 1450 
Palm Bch., Fla. WQXT 1340 A 
Palm Sores., Calif. I(CMJ 1010 C 

KDES 920 
KPAL 1450 
l(UTY 1470 
KIBE 1220 

KPDN 1340 h1 

KHHH 1230 
Panama City. Fla. WOLP 590 

WPCF 1430 M 
Panama City Beach, 

Fla. WTHR 1480 
WSCM 1290 

Paradise, Calif. K MET 930 
Paragould. Ark. KDRS 1490 
Paris, Ark. l(CCL 1460 
Paris, III. WPRS 1440 ' 
Paris, Ky WKLX 1440 
Paris, Tenn. WTPR 710 
Paris, Tex. I(PLT 1490 A 

I(FTV 1250 
Parkersburg, W.Va. WCEF 1050 

WPAR 1450 C 
WTAP 1230 A 

Park Falls. WIs WPFP 1450 
ParrySound, Ont. CI(ARI 1340 
Parsons, Kans. I< L KC 1540 
Pasadena, Calif. I(ALI 1430 

I(PPC 1240 
I(RLA 1110 

KW KW 1300 
Pasadena, Tex. 1(LVL 1460 

KIKI( 650 
Pascagoula -Moss Point. Miss. 

WPh1P 1580 A 
Pasco, Wash. KORD 910 

I(PI<W 1340 
Paso Robles, Calif. I(PRL 1230 h1 

Patchogue, L.1., N.Y. 
WALK 1370 
WPAC 1580 

Paterson, N.J. WPAT 930 
Pauls Valley, Okla. KVLH 1470 
Pawtucket, R.I. WXTR 550 A 
Payette, Idaho KE01< 1450 
Peace River, Alta. CKYL 630 
Pecos, Tex. K I U N 1400 M 
Peekskill. N.Y. WLNA 1420 
Pekin, III. WSIV 1140 
Pell City, Ala. W FH IC 1430 
Pembroke, Ont. CHOV 1350 
Pendleton, Oreg. K1(10 1240 A 

l(UBE 1050 
I<UMA 1290 A 

Pennington Gap, Va. 
W SW V 1570 

Pensacola. Fla WBOP 980 
WDEB 610 C 
WBSR 1450 
WNVY 1230 A 
WCOA 1370 N 
WPFA 790 

Penticton. B.C. CKOI( 800 
Peoria, Ili. . WAAP 1350 N 

WMBD 1470 C 
WIRL 1290 

WPEO 1020 M 
Perry, Fla. WPRY 1400 
Perry, Ga. WPGA 980 
Perry, Iowa l(OLS 1310 
Perryton, Tex. I(EYE 1400 M 
Peru. Ind. WARU 1600 
Petaluma, Calif. KTOB 1490 
Peterborough, Ont. CH EX 980 

CI(PT 1420 
Petersburg, Va. WSSV 1240 M 
Petoskey Mich. WMBN 1340 
Phenix City, Ala. WPNX 1460 A 
Philadelphia, Miss. WHOC 1490 
Philadelphia, Pa. WCAU 1210 C 

WDAS 1480 
W F I L 560 A 

WFLN 900 
WHAT 1340 
WIBG 990 

WIP 610 
, WJMJ 1540 

WPEN 950 
WRCV 1060 N 
WTEL 860 

Philipsburg. Pa. WPHB 1260 
Phillipsburg, Kans. I<I<AN 1490 
Phoenix, Aria. KIFN 860 

'KXIV 1400 

Palmdale. Calif. 
Palo Alto, Calif. 
Pampa, Tex, 

Location C.L. Kc. N.A. 
I(HAT 1480 I 
I(HEP 1280 
I<CAC 1010 

(OY 550 A 
KOOL 960 C 

KPHO 910 A 
KUEQ 740 
I(RIZ 1230 

I(TAR 620 N 
Picayune, Miss, W RJ W 1320 
Piedmont, Ala. WPID 1280 
Pierre, S.Dak. KGFX 630 

CR 
Pikeville, KY.KCWLSI 

1590 
900 

W P I(E 1240 M 
Pine Bluff, Ark. KCLA 1400 

KADL 1270 
KOTN 1490 M 
KPBA 1590 

Pine City, Minn. WCMP 1350 
Pineville, I(y. W LF 1230 
Pineville. W.Va. WWYO 970 
Pipcstone, Minn. I<LOH 1050 
Piqua, Ohio WPTW 1570 
Pittsburg. Calif. I( 1(IS 990 
Pittsburg. Kans. KOAM 860 N 

KSEK 1340 
Pittsburgh, Pa. KDI<A 1020 

KQV 1410 C 
WAMO 860 
WJAS 1320 N 
WPIT 730 

WRYT 1250 
WYRE 1080 

WWSW 970 
Pittsfield, III. WBBA 1580 
Pittsfield, Mass. WBEC 1420 A 

W B R I< 1340 ht 
Pitlstóe. Pa. WPTS 1540 
Plainfield, N.J. WERA 1590 
Plainview, Tex. l(VOP 1400 h1 

KPLA 1050 
Plant City, Fla. WPLA 910 
Platteville, WIs. WSWW 1590 
Plattsburg, N.Y. WEAV 960 A -N 

WIRY 1340 hl 
Pleasanton. Tex. KBOP 1380 
Pleasantville, N.J. WOND 1400 
Plymouth, Mass. W PLh1 1390 
Plymouth, N.C. WPNC 1470 
Plymouth, Wis. WPLY 1420 
Pocahontas, Ark. I<POC 1420 
Pocatello, Idaho I(SEI 930 N 

KW 11( 1240 M 
I<YTE 1290 

Pocomoke City, Md. W DNI 540 
Pointe Claire, Que. CFOX 1470 
Pomona, Calif. I<WOW 1600 

IC I(AR 1220 
Pompano Beach, Fla. 

WLOD 980 

Ponca 
WPOht 1470 A 

City, Okla. WBBZ 1230 hI 
Ponce, P.R. WPRP 910 

WEUC 1420 
WPAB 550 
WLEO 1170 
W ISO 1260 

Pontiac. Mich. WPON 1460 
Poplar Bluff, Mo. K WOC 930 

1(110 1340 
Portage, Pa. WW M L 1470 
Portage, Wis. WPDR 1350 
Portage la Prairie, Man. 

CFRY 1570 
Portagevllte, Mo. I(M IS 1050 
Port Alberni, B.C. CJAV 1240 
Portales. N. telex. IC EN M 1450 I 

Port Angeles, Wash. KAPY 1000 D 
KONP 1450 

Port Arthur, Ont. CFPA 1230 
Port Arthur, Tex. KOLE 1340 

I(PAC 1250 M 
Porterville. Calif. 1(T1P 1450 A 
Port Hope, Ont. CHUC 1500 
Port Hueneme.Calif. KACY 1520 
Port Huron. Mich. WHLS 1450 

WITH 1380 A 
Port Jervis. N.Y. WOLC 1490 
Port Lavaca. Tex. I(GUL 1560 
Portland, Ind. WPGW 1440 
Portland. Maine WCSH 970 N 

WGAN 560 C 
WLOB 1310 

WPOR 1490 A-81 
Portland. Oreg. I(BPS 1450 

I(BEV 1010 
K110.1290 
I(EX 1190 

K G W 620 N 
KOIN 970 C 

I(PAM 1410 
l(POQ 800 
KPO1 1330 

KWJJ 1080 A 
KXL 750 

Port Neches, Tex. KPNG 1150 
Portsmouth. N.H. WDBX 1380 

WHEB 750 
Portsmouth, Ohio WPAY 1400 C 

WNXT 1260 A 
Portsmouth, Va. WHIR 1400 A 

WPh1H 1010 
WAVY 1350 N 

Post. Tex. KU KO 1370 
Poteau. Okla. KLCO 1280 - 
Potosl, Mo. KYRO 1280 
Potsdam, N.Y. WPDM 1470 



Location C.L. Kc. N.A. 
Pottstown. Pa. WPAZ 1370 
Pottsville, Pa. WPAM 1450 

WPPA 1360 M 
Poughkeepsie, N.Y. W EOK 1390 

Location C.L. Kc. N.A. 
Richfield, Utah 
Richland, Wash. KALE 960 
Richland. Wis. WRCO 1450 
Richlands, Va. WRIC 540 

Location C.L. Kc. N.A. 
St. Augustin', Fla. W FOY 1240 C 

WSTN 1420 
St. Bonitaee, Man. CKSB 1050 
St. Catherin.s, Ont. CKTB 610 

Location C.L. Ka. N.A. 
KCBS 740 C 

KFAX 1100 
KGO 810 

KNBC 680 N 

W KIP 1450 A Richmond, Ind. WKBV 1490 A St. Charles, elo. KADY 1460 ((HI 1550 AI 

Powell, Wyo. KPOW 1260 M 

Poynette, Wis. WIBU 1240 
Prairie du Chien. Wis. 

WPRE 980 

Richmond. Ky. WEKY 1340 M 
Richmond, Va. WANT 990 

WBBL 1480 
WEZL 1590 

St. Cloud, Minn. KFAM 1450 N 
WJON 1240 

Ste. Anne do la 
Pocatiere, Que. CHGB 1350 

KSAY 1010 
KSAN 1450 
KSFO 560 
KYA 1260 

Pratt, Kans. KWSK 1570 WLEE 1480 N St. George, Utah KDXU 1450 San German, P.R. WRJS 1060 

Prescott, Ariz. KYCA 1490 N 
KENT 1340 

WEET 1320 
WMBG 1380 A 

St. Helen, (with. W VIC 1590 
St. Helens, Dreg. KOMI 1600 

Sal Jose, Calif. (LOS 1170 
KLIV 1590 

KNOT 1450 A WRNL 910 M St. Hyacinthe, Glue. CKBS 1240 KEEN 1370 

Prescott, Ark. KTPA 1370 WRVA 1140 N St. Jean, Que. CHRS 1090 KXRX 1500 

Presque Isle, Me. WAGM 950 W X G I 950 St. Jerome, Que, CKJL 900 San Juan, P.R. WAPA 680 M 

WEGP 1390 Richmond Hill, Ont. CJRH 1310 Saint John. N.B. CFBC 930 WHOA 870 
Preston, Idaho KPST 1340 Richwood, W.Va. WVAR 1280 CHSJ 1150 W IAC 740 
Prestonsburg, Ky. WPRT 960 Ridoecrest, Calif. KRCK 1360 St. Johns, Mich. WJUD 1580 WIPR 940 

WDOC 1310 KLOA 1240 St. John's, Nfld. CBN 640 WKAQ 580 C 
Price, Utah KOAL 1230 M 

Prichard. Ala. WAIP 1270 
Prince Albert, Sask. CKBI 900 

Rimouski, Que. CJBR 900 
Rio Piedras, P.R. WRIO 1320 

WWWW 1520 

CJON 930 
VOAR 1230 
VOCM 590 

WKVM 1230 
WKYN 630 
WITA 1140, 

Prince George, B.C. CKPG 550 
Prince Rupert, B.C. CFPR 1240 
Princeton, Ind. WRAY 1250 
Princeton, Ky. WPKY 1580 

Ripley. Tenn. WTRB 1570 
Ripon. Wis. WCWC 1600 
Riverhead, N.Y. WRIV 1390 

WAPC 1570 

VOWR 800 
St. Johnsbury, Vt. W T W N 1340 
St. Joseph, Mich. WSJM 1400 
St. Joseph, Mo. KFEQ 680 

Sun Luis Obispo. Calif. 
KATY 1340 
KCJH 1280 
KSLY 1400 

Princeton, W.Va. WLOH 1490 A 
Prineville. Oreg. KRCO 690 
Prosser, Wash. KARY 1310 
Providence. R.I. WEAN 790 C 

WHIM 1110 

Riverside. Calif. i(PRO 1440 
KACE 1570 

Riverton, Wyo. KVOW 1450 M 

Riviera Beach, Fla. WHEW 1600 
Riviera du Loup, Que. CiFP 1400 

KKJO 1550 hI 
KUSN 1270 

St. Joseph d'Alma, Que. 
CFGT 1270 

St. Louis. No. KATZ 1600 

KVEC 920 M 
San Mareas, Tex. KCNY 1470 
San Mateo, Calif. KOFY 1050 
San Rafael. Calif. KTIM 1510 
San Saba, Tex. KBAL 1410 

WICE 1290 Roanoke. Ala. WELR 1360 KFUO 850 Santa Ana. Calif. KWIZ 1480 
WJAR 920 N Roanoke, Va. WDBI 960 C KMOX 1120 C Santa Barbara, Cal, KDB 1490 

WLKW 990 W RIS 1410 M KSD 550 N KGUD 990 
WPRO 630 WHYE1 910 KSTL 690 KIST 1340 N 

WRIB 1220 M WROV 1240 A KW K 1380 KTMS 1250 A -M 
Provo, Utah KIXX 1400 A 

KEY'Y 1450 
WSLS 610 N 

Roanoke Rapids, N.C. 
KXOK 630 
WEW 770 AI 

KACL 1290 
Santa Cruz, Calif. KSCO 1080 

KOVO 960 M WCBT 1230 M WIL 1430 A Santa Fe, N.Mex. KTRC 1400 A 
Pryor. Okla. KOLS 1570 
Pueblo. Colo. , KDZA 1230 

KAPI 690 

Roaring Sores., Pa. 
W K h1 C 1370 

Roberval. Que. CHRL 910 

St. Louis Park, Minn. 
KRSI 950 

St. Mary's. Pa. WKBI 1400 

KVSF 1260 C 
Santa Maria, Cal. KCOY 1400 

KSMA 1240 
KFEL 970 Robinson, Iii. WTAY 1570 St. Paul. Minn. KSTP 1500 N KSEE 1480 

KGHF 1350 A -ht Rochester, Minn. KROC 1340 N KOWB 630 hl Santa Monica, Cal. KDAY 1580 

KCSJ 590 KWEB 1270 St. Peter, Minn. KRBI 1310 Santa Paula. Calif. KSPA 1400 
KTUX 1480 Rochester, N.H. WWNH 930 St. Petersburg, Fla. WPIN 680 Santa Rosa. Calif. KSRO 1350 

Pulaski. Tenn. W KSR 1420 A 'Rochester, N.Y. WBBF 950 M WSUN 620 A K H U ht 1580 

Pulaski, Va. WPUV 1580 WHAM 1180 N WLCY 1380 Al KVRE 1460 
Pullman, Wash. KWSC 1250 WHEC 1460 C St. Petersburg Beach, KJAX 1150 

KOFE 1150 WRVM 680 Fla. WILZ 1590 Santa Rosa, N.Mex. KSYX 1420 
Punta Gorda. Fla. WCCF 1580 WSAY 1370 St. Thomas, Ont. CH LO 680 Saranac Lake, N.Y. W N BZ 1240 A 

Punxsutawney. Pa. WPM E 1540 WROC 1280 A Salamanca, N.Y. W G G O 1590 Sarasota, Fla. W KXY 930 
Putnam, Conn. WIN Y 1350 Rockford, Ill. W RO K 1440 A Salem, Ill. WJBD 1350 WSAF 1220 
Puyallup, Wash. KAYE 1450 WJRL 1150 Salem. Ind, WSLM 1220 WSPB 1450 C 
Quanah, Tex. KOLJ 1150 WRRR 1330 Salem, Mass. WESX 1230 M WYND 1280 
Quebec, Que. CBV 980 Rock Hill, S.C. WRHI 1340 M Salem, Mo. KSMO 1340 Saratoga Springs, N.Y. 

CNRC 800 WTYC 11$0 Salem, Oreo. KSLM 1390 A WSPN 900 
CJLR 1060 Rockingham. N.C. WAYN 900 K6ZY 1490 N WRSA 1280 
CJQC 1340 Rock Island, Ill. WHBF 1270 C KGAY 1430 Sarnia, Ont. CHOK 1070 

CKCV 1280 Rockland, Maine WRKD 1450 A Salem. Ve. WBLU 1480 Saskatoon. Sask. CFQC 600 
Quesnel, B.C. CKCQ 570 Rockmart. Ga. WPLK 1220 Salida, Colo. KVRH 1340 M CFNS 1170 
Quincy Fla. WCNH 1230 ht Rock Springs. Wyo. KVRS 1360 M Salina. Kans. KSAL 1150 hl CKOM 1250 
Quincy, III. WGEM 1440 A Rockville. Md. WINX 1600 Salinas. Calif. 1( DON 1460 Sault Ste. Marie, 

WTAD 930 C Rockwood,Tenn. W R K H 580 KSBW 1380 h1 Michigan WSOO 1230 
Quincy. Mass. WJDA 1300 Rocky Ford, Colo. KAVI 1320 Saline, Mich. WOIA 1290 Sault Ste. Marie, 
Quincy. Wash. KPOR 1370 Rocky Mount, N.C. WCEC 810 Salisbury Md. WBOC 960 Ontario CDC 1050 
Quitman, Ga. WSFB 1490 WEED 1390 A WICO 1320 A CKCY 920WBYG 

Racine. Wis. WRAC 1460 
WRJN 1400 A 

W R Al T 1490 
WKWS 1290 

WJDY 1470 
Salisbury. N.C. WSTP 1490 M 

Savannah, Ga. M 
WEAS 9001450 

Radford, Va. WRAD 1460 Rocky Mount, Va. WYTI 1570 WSAT 1280 A WSAV 630 N 

Raleigh. N.C. WKIX 850 A Rogers. Ark. KAMO 1390 Salmon, Idaho KSRA 960 WSGA 1400 
WPTF 680 N Rogers City, Mich. WHAK 960 Salt Lake City. Utah WTOC 1290 C 
WSHE 570 Rogersville. Tenn. WRGS 1370 KALL 910 h1 WSOI( 1230 A 
WRAL 1240 Rolla. hto. KCLU 1590 KCPX 1320 N Savannah, Tenn, WORM 1010 

Rapid City, S.Dak. KOTA 1380 C KTTR 1490 KLUB 570 A Sayre, Pa. WATS 960 
KIMM 1150 Rome, Ga. WLAQ 1410 A KNAK 1280 Schefferville, Que. CFKL 1230 
KRSD 1340 WRGA 1470 M KSL 1160 C Schenectady, N.Y, WGY 810 N 
KEZU 920 WROM 710 KSOP 1370 WSNY 1240 

Raton. N.Mex. 1(RTN 1490 A' Rome, N.Y. W KAL 1450 A KSXX 630 Scotland Neck, N.C. WYAL 1280 
Ravenswood, W.Va. WMOV 1360 WRNY 1350 KWHO 860 Scottsbluff, Nebr. KNEE 960 M 
Rawlins, Wyo. KRAL 1240 ht Roneeverte, W.Va. WRON 1400 KWIC 1570 KOLT 1320 C 
Raymond. Wash. KAPA 1340 Roseburg, Oreg. KRNR 1490 C San Angelo, Tex. KTXL 1340 Scottsboro, Ala. WCRI 1050 
Raymondville, Tex. KSOX 1240 KRXL 1250 KGKL 960 A W ROS 1330 
Rayville. La. KRIH 990 KQEN 1240 A KPEP 1420 Scottsdale, Ariz. KWBY 1440 
Reading, Pa. WEEU 850 A KY ES 950 KWFR 1260 Scottsville. Ky. WICK 1250 

'WHOM 1240 C Rosenberg, Tex. KFREI 980 San Antonio, Tex. KAPE 1480 Scranton, Pa. WARM 590 A 
W R A W 1340 N Rockville. Ga. WHIP 980 KCOR 1350 WELL 630 

Redding, Calif. KRDG t230 ht Roswell. N.Mex. KRSY 1230 KENS 680 C WGBI 910 C 
KAHR 1270 KGFL 1430 M KBER 1150 WICK 1400 
KQMS 1400 KBIM 910 KITE 930, W SC R 1320 N 
KVCV 600 C Rouyn, Que. CKRN 1400 KUKA 1250 Seaford, Del. WSUX 1280 
KVIP 540 Roxboro, N.C. W RXO 1430 KUBO 1310 Searcy. Ark. KWCB 1300 

Red Bluff, Calif. KBLF 1490 Royal Oak, Mich. WEXL 1340 KMAC 630 A Seaside, Oreg. KSRG 730 
Red Deer, Alta. CI(RD 850 Rugby, N. Oak. KGCA 1450 KONO 860 Seattle, Wash. KAYO 1150 
Redlands. Calif. KCAL 1410 Ruidoso, N.Mex. KRRR 1340 KTSA 550 KING 1090 A 
Red Lion, Pa. WGCB 1440 Rumford, Me. WRUM 790 WOAI 1200 KIRO 710 C 
Red Lodge, Mont. KRBN 1450 Runert. Idaho KAYT 970 San Bernardino. Calif. KJR 950 
Redmond. Oreg. KPRB 1240 Rushton, La. KRUS 1490 KCKC 1350 KOL 1300 
Red Wing. Minn. KCUE 1250 Rusk. Texas KTLU 1580 KFXM 590 KOMO 1000 N 

' Redwood Falls, A11no.KLGR 1490 Russell, Kans. KRSL 990 KRNO 1240 KTIX 1590 
Reedsburg, Wis. WRDB 1400 Russellville, Ala. W W W R 920 KITO 1290 h1 KTW 1250 
Reedsport, Oreg. KRAF 1470 Russellville, Ark. K X Rl 1490 Sandersville. Ga. WSNT 1490 (VI 570 
Regina, Sask. CBK .540 Russellville, Ky. WRUS 610 San Dion, Calif. KCBQ 1170 KXA 770 

CIME 1300 Rutland. Vt. W H W B 1000 KFMB 540 C Se, Fla. WiCht 960 
CKCK 620 W SY B 1380 M KOGO 600 N WSEB 1340 
CKRM 980 Sackville. N.B. CBA 1070 KGB 1360 A Sedalia. Mo. KDRO 1490 

Reidsville, N.C. WFRC 1600 A Sacramento, Calif. KCRA 1320 N KSON 1240 KSIS IOSO 

WREV 1220 KFBK 1590 A KSDO 1130 Seguin,bring Tex. K W ED 1580 
Remsen, N.Y. WREM 1480 KGMS 1380 M Sandpoint. Idaho KSPT 1400 Selma. Ala. WGWC 1340 C 
Reno. Nev. KOH 630 N KRAK 1140 Sand Spring, Okla. KTOW 1340 WHBB 1490 

(BET 1340 ht KROY 1240 C Sandusky. Ohio WLEC 1450 M WRW1 1570 
KOLO 920 C KXOA 1470 San Fernando, Calif. KGIL 1260 Seminole. Tex. KTFO 1250 
KONE 1450 Safford, Ariz. KGLU 1480 A Sanford. Fla. WTRR 1400 Seneca Township. 
KDOT 1230 KATO 1230 W SF R 1360 S.C. WSNW 1150 

Rensselaer, N.Y. WEEE 1300 Saginaw, Minh. WKNX 1210 Sanford. Me. WSh1E 1220 Sevierville. Tenn. WSEV 930 
Renton, Wash. KIX1 910 WSAM 

1400 
Sanford. N.C. W EY E 1290 Seward. Alaska KIBH 1340CA 

Rexburg, Idaho KRXK 1230 ( WSGW 790M W W G P 1050 
Rhinelander, Wis. WOOT 1240 
Rice Lake, Wis. WJMC 1240 

St. Albans, Vt. WWSR 1420 
St. Albans, W.Va. WKLC 1300 
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Location C.L. Kc. N.A. 
Seymour, Ind. WJCD 1390 
Seymour, Tex. KSEY 1230 
Shamokin, Pa. WISL 1480 
Shamrock. Tex. KBYP 1580 
Sharon, Pa. WPIC 790 
Shawano. Wis. WTCH 960 
Shawinigan. Que. CKSI11 1220 
Shawnee, Okla. KGFF 1450 M 
Sheboygan, Wis. WHBL 1330 A 

W KTS 950 
Sheffield. Ala. WSHF 1290 
Shelby, Mont. KSEN 1150 M 
Shelby, N.C. WOHS 730 M 

WADA 1390 
Shelbyville, Ind. WSVL 1520 
Shelbyville, Tenn. WHAL 1400 

WLIJ 1580 
Shenandoah, Iowa KFNF 920 

KMA 960 A 
Sherbrooke, Que. CH LT 630 

CKTS 900 
Sheridan, Wyo. KWYO 1410 M 

KROE 930 
Sherman, Tex. KRRV 910 M 

KTXO 500 
Shippensburg, Pa. WSHP 480 
Show Low. Ariz. K V W M 050 
Shreveport, La. KANB 300 

KBCL 220 
KCIJ 050 C 

KEEL 710 
KREB 550 M 
(JOE 480 

KOKA 980 
KRMD 340 A 
KWKH 130 C 

Sidney, Mont. KGCX 480 M 
Sidney, Nebr. KSID 340 A 
Sierra Vista. Ariz. KHFH 420 A 
Sikeston, Mo. KSIM 400 
Siler City, N.C. WNCA 570 
Siloam Soros.. Ark. KUOA 290 hi 
Silsbee, Tex. 1( KAS 300 
Silver City, N.Mex. KSIL 940 C 
Silver Sores., hid. WQMR 050 
Simcoe, Ont. CF RS 560 
Sinton, Tex. KTOD 590 
Sioux City, Iowa KSCI 360 A 

KMNS 620 
KTRI 1470 

Sioux Falls. S.Dak. I(lSD 1230 
K ELO 1320 

KNWC 1270 
KS00 1140 A 

Sitka, Alaska KIFW 1230 C -A 
KSEW 1400 

Skowhegan, Maine WGHM 1150 
Slaton, Tex. ¿(CAS 1050 
Smethport, Pa. WSPO 910 
Smithfield, N.C. WMPM 1270 
Smiths Falls. Ont. CJET 630 
Smyrna, Ga. WSh1A 1550 
Snyder, Tex. KSNY 1450 ht 
Socorro. N.Mex. KSRC 1290 
Soda Sores., Idaho KBRV 540 
Solvay, N.Y. - WQSR 1320 

'Somerset, Ky. WSFC 1240 hi 
WTLO 1480 

Somerset, Pa. W VSC 990 
Sonora, Calif. KV ML 1450 
Sonora, Tex. KCI(G 1240 
Sorel. P.O. CMSO 1320 
South Beloit, Ili. W BEL 1380 
So. Bend, Ind. WNDU 1490 A 

WJVA 1580 M 
WSBT 960 C 

Southbridge, Mass. W ESO 970 
So. Boston. Va. WHLF 1400 A 
Southern Pines, ri.C.W EEB 990 
South Daytona Beach, 

Florida WELE 1590 
So. Gastonia, N.C. WGAS 1420 
So. Knoxville, Tenn. WSI(T 1580 
So. Paris. Me. W (TQ 1450 
So. Pittsburg, Tenn. W EPG 910 
So. St. Paul, Minn. WIS K 630 M 
So. Williamsport, Pa. 

Wh1PT 1450 
Spanish Fork, Utah KONI 1480 
Sparks, Nev. KBUB 1270 
Sparta, III, WHCO 1230 
Sparta, Tenn. WSMT 1050 
Sparta, Wis. W KU 990 

WCOW 1290 
Spartanburg, S.C. WTHE 1400 M 

WORD 910 N 
WSPA 950 C 

Spencer, Iowa KICD 1240 
Spencer, W.Va. WSPZ 1400 
Spokane. Wash. KGA 1510 A 

KLYK 1230 
KPEG 1380 
KHQ 590 N 

KNEW 790 M 
KREM 970 
KXLY 920 C 
I(CFA 1330 

Springdale, Ark. KBRS 1340 A 
Springfield, Ill. WCVS 1450 A -h1 

Wh1AY 970 N 
WTAX 1240 C 

Springfield, Mass, WBZA 1030 
WHIN 560 C 
WMAS 1450 hl 
WSPR 1270 

Springfield, Mo. KGBX 1260 N 
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Location C.L. Kc. N.A. 
KICK 1340 
KITS 1400 C 

KWTO 560 A 
Springfield. Ohio WIZE 1340 A 

WBLY 1600 
Springfield, Oreg. KEED 1050 
Springfield. Tenn. WDBL 1590 
Springfield, Vt. WCFR 1480 
Springhill, La. KBSF 1460 
Spruce Pine, N.C. WTOE 1470 
Stamford. Conn. WSTC 1400 A 
Stamford. Tex. KDWT 1400 
Stanford, Ky. W.RSL 1520 
Starke, Fla. WRGR 1490 
Starkville, Miss. WSSO 1230 
State College, Pa. WMAJ 1450 M 

WRSC 1390 
Statesboro, Ga. W W NS 1240 
Statesville, N.C. WSIC 1400 

WDBM 550 
Staunton. Va. WTON 1240 A 

WAFC 900 
Stephenville, Tex. KSTV 1510 
Sterling, Colo. KGEK 1230 

KOLR 1490 
Sterling, III. WSDR 1240 
Steubenville. Ohio WSTV 1340 M 
Stevens Point. Wis. WSPT 1010 
Stillwater, Minn, WAVN 1220 
Stillwater, Okla. KSPI 780 
Stockton, Calif. (J0Y 1280 

KSTN 1420 
KWG 1230 AM 

Storm Lake, Iowa KAYL 990 
Stratford, Ont. CJCS 1240 
Streator, III. W IZZ 1250 
Stroudsburg, Pa. WVPO 840 
Stuart, Fla. WSTU 1450 M 
Stuart, Va. WHEO 1270 
Sturgeon Bay, Wis. W DOR 910 
Sturgis, Mich. WSTR 1230 
Stuttgart, Ark. KWAK 1240 h1 

Sudbury. Ont. CKSO 790 
CFBR 550 
CHNO 900 

Suffolk, Va. WLPM 1460 A 
Sulphur, La. KIKS 1310 
Sulphur Sprgs.. Tex. KSST 1230 
Summerside, P.E.I. CJRW 1240 
Summerville, Ga. WGTA 950 
Sumter. S.C. WFIG 1290 M 

WDXY 1240 
WSSC 1340 A 

Sunbury, Pa. W KOK 1240 C 
Sunnyside. Wash. KREW 1230 
Sun Valley, Ida. KSKI 1340 
Superior, Nebr. KRFS 1600 
Superior, Wis. WDSM 710 N 

WIGL 970 
WQMN 1320 

Susanvllte, Calif. KSUE 1240 
Swainsboro, Ga. WJAT 800 
Sweetwater, Tenn. WDEH 800 
Sweetwater, Tex. KXOX 1240 
Swift Current, Sask. CKSW 1400 
Sydney, N.S. CBI 1140 

CJCB 1270 
Sylacauga, Ala. WFEB 1340 M 

W h1 LS 1290 
Sylva, N.C. W MS1 1480 
Sylvania, Ga. WSYL 1490 
Syracuse, N.Y. WHEN 620 C 

WFBL 1390 
WNDR 1260 
WOLF 1490 A 

WSYR 570 N 
Tabor City, N.C. WTAB 1370 
Tacoma, Wash. Khf0 1360 

I(TAC 850 
KTNT 1400 

K V I 570 M 
Taft. Calif: KTKR 1310 
Tahlequah. Okla. KTLQ 1350 
Talladega, Ala. WJHB 1580 

WNUZ 1230 h1 

Tallahassee, Fla. Wh1 E N 1330 
WRFB 1410 
WTAL 1270 

WTNT 1450 A-MC 
Tallassee, Ala. WTLS 1300 
Tallulah. La. KTLD 1360 
Tampa, Fla. WALT 1110 

WDAE 1250 C 
WZST 1550 

WFLA 970 N 
W H B0 1050 
WINO 1010 
WIMP 1150 
WSOL 1300 

Taos, N. Mex. KKIT 1340 
Tarboro. N.C. WCPS 760 
Tarpon Sprgs.. Fla. W RBB 1470 
Tasley. Va. W ESR 1930 
Taunton, Mass. WPEP 1570 
Tawas City, Mich. WIOS 1480 
Taylor, Tex. KTAE 1260 
Taylorville, Ill, WTIM 1410 
Tazewell, Tenn. W NTT 1250 
Tell City, Ind. WTC1 1230 
Tempe, Ariz. KUPD 1060 

KYND 1580 
Temple, Tex. KTEM 1400 
Terrace, B.C. CFTK 1140 
Terre Haute. Ind. WBOW 1230 N 

WMFT 1300 
WTHI 1480 C 

Terrell. Tex. KTER 1570 
Terrytown. Nebr. KTCI 690 

Location C.L. Sc. N.A. 
Texarkana, Ark. KOSY 790 ht 
Texarkana, Tex. KChIC 740 A 

KATO 940 
KTFS 1400 

Texas City. Tex. KTLW 920 
Thayer, Mo. KALM 1290 
The Dalles, Oreg. KODL 1440 

KRMW 1300 
Thermopolis, Wyo. KRTR 1490 ht 

KTHE 1240 
Thief River Falls. 

Minn. KTRF 1230 
Thetford Mines, Que. CKLD 1230 
Thibodaux, La. I(TIB 630 
Thomaston, Ga. WSFT 1220 

WTGA 1590 
Thomasville, Ala. WJDB 630 
Thomasville, Ga. WPAX 1240 

W KTG 730 
Thomasville. N.C. WTNC 790 
Thomson, Ga. WTWA 1240 h1 

Three Rivers, Que. CHLN 550 
CKTR 1150 

Ticonderoga, N.Y. W IPS 1250 
Tiffin, Ohio WTTF 1600 
Tifton, Ga. WTIF 1340 

W W G S 1430 
Tillamook, Oreg. KTIL 1590 
Tillsonburg, Ont. CI(OT 1510 
Timmins, Ont. CFCL 620 

CKGB 680 
Titusville. Fla. WRMF 1050 
Titusville. Pa. WTIV 1290 
Toccoa. Ga. W LET 1420 NI 

WNES 630 
Toledo. Ohio WOHO 1470 h1 

WSPD 1370 N 
WTOD 1560 C 
WTOL 1230 A 

Toledo. Oreg. (TOO 1230 
Tolleson, Ariz. KZON 1190 
Tomah, Wis. WTMB 1460 
Tompkinsville, Ky. WTKY 1370 
boodle, Utah KDYL 990 
Topeka, Kane. WIBW 580 C 

(JAY 1440 
WREN 1250 A 
KTOP 1490 hf 

Toppenlsh, Wash. KENE 1490 
Toronto. Ont. CBL 740 N 

CFRB 1010 C 
CHUM 1050 

CJBC 860 
CKEY 580 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. CJAT 610 
Traverse City. tiflch. WTCM 1400 

WCOW 1310 
WCCW 1310 
KTTN 1600Tnnn, 

N.J. WAAT 1300 
WBUD 1260 
WTTM 920 N 

Trinidad, Colo. KCRT 1240 hl 
Troy, Ala. WTBF 970 ht 
Troy. N.Y. WHAZ 1330 

WIRY 980 
Troy, N.C. WXKW 1000 

WJRM 1390 
Truckee, Calif. KHOE 1400 
Truro, N.S. CI(CL 600 
Truth or Consequences, 

New Mexico KCHS 1400 
Tryon, N.C. WTYN 1550 h1 

Tucson. Ariz. KTUC 1400 A 
HAIR 1490 
KCEE 790 

KTAN 580 A 
( CUB 1290 N 
KEVT 690 
KOBY 940 
(MOP 1990 
KFIF 1550 

KTI(T 990 
( OLD 1450 C 

Tucomcarl, N.Mex. KTNM 1400 ht 
Tulare, Calif. KCOK 1270 M 

KGEN 1370 
Tulla, Tex. KTUE 1260 
Tullahoma, Tenn. WJIG 740 
Tulsa, Okla. I(AI(C 970 

K O51E 1300 
KRh1G 740 
KTUL 1430 C 
KV00 1170 N 
KFM1 1050 

Tupelo, Miss. WELO 580 M 
WTUP 1490 A 

Turlock, Calif. KTUR 1390 
Tuscaloosa, Ala. W JR D 1150 

WALT 1420 
WNPT 1280 A 
WTUG 790 
WTBC 1230 tit 

Tuscumbla. Ala. WVNA 1590 
WCHP 1410 

Tuskegee. Ala. WART 580 
TwentyNine Palms, Calif: 

KDHI 1250 
Twin Falls, Idaho (TFI 1270 N 

KLIX 1310 tit 
KEEP 1450 

Two Rivers, Wis. WTRW 1590 

Location C.L. Sc. N.A. 
Tyler, Tex. KOOK 1330 

KGJB 1490 M 
KTBB 600 A 
KZEY 690 

Tyrone, Pa. WTRN 1340 
Ukiah, Calif. KU I(I 1400 

I(h1SL 1250 
KKCN 1300 

Union, Mo. KLPW 1220 
Union, S.C. W BCU 1460 
Union City, Tenn. W ENI( 1240 
Uniontown, Pa. Wh1BS 590 C 
Urbana. III. WILL 580 

W K I D 1580 
Utica, N.Y. WIBX 950 C 

WRUN 1150 
WTLB 1910 A 

Uvalde, Tea. KVOU 1400 
Val D'Or, Que. CKVD 1230 
Valdese, N.C. WSUht 1490 
Valdosta, Ga. WGOV 950 h1 

WGAF 910 A 
WJEM 1150 
WVLD 1450 

Valentine, Nebr. KVSH 940 
Vallejo, Calif. KNBA 1190 
Valley City, N.Dak. KOVC 1490 M 

Valparaiso-Niceville, Fla. 
WNStit 1340 

Van Buren, Ark. KFDF 1580 
Van Cleve. Ky. WfsITC 730 
Van Wert, Ohio WERT 1220 
Vanceburg, Ky. WKKS 1570 
Vancouver, B.C. CBU 690 

CFUN 1410 
CHQM 1320 
CJOR 600 
CKWX 1130M 

Vancouver, Wash. KKEY 1150 
KVAN 1480 
KISN 910 

Venice, Fla. WA h1 R 1320 
Ventura, Calif. KVEN 1450 h1 

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 
Vicksburg, Miss. WQBC 1420 tit 

WVIh11490 
Victoria, B.C. CJVI 900 

CFAX 810 
CKDA 1220 

Victoria, Tex. KNAL 1410 
KVIC 1340 M 

Victorlavllle, Que. CF DA 1380 
Victorvllle, Calif. KCI N 1590 
Vidalia, Ga. WVOP 970 
Vieques, P.R. WIVV 1370 
Ville Marie, Que. CKVM 710 
Ville Platte, La. KVPI 1050 
Ville St. Georges, Clue. 

CKRB 1460 
Vincennes. Ind. WAOV 1450 ht 
Vineland, N.J. W W BZ 1360 

WDVL 1270 
Vlnita, Okla. KVIN 1470 
Vinton. Va. W KBA 1550 
Virginia, Minn. WHLB 1400 N 
Virginia Bch., Va. WBOF 1550 
Vlrouqua, Wis. WISV 1360 
Visalia, Calif. KONG 1400 
Vivian, La. KLVI 1600 
Waco, Tex. WACO 1460 A 

KWTX 1230 M 

Wadena. Minn. KWAD 920 M 
Wadesboro, N.C. WADE 1210 
Walluku, Hawaii KMVI 550 N 
Waipabu, Hawaii KAHU 920 
Walhalla, S.C. WGOG 1460 
Wallace. Idaho KWAL 620 h1 

Wallace, N.C. WLSE 1400 
Walla Walla, Wash. 

KHIT 1320 
K U 1 1420 NI 

(TEL 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 h1 

Warner Robbins, Ga. WRPB 1350 
Warren, Ark. KWRF 860 
Warren, Ohio WHHH 1440 
Warren, Pa. WNAE 1310 
Warrensburg. Mo. K01(O 1450 
Warrenton, Mo. KWRE 730 
Warrenton, Va. WEER 1570 

W KCW 1420 
Warsaw, Ind. WRSW 1480 
Warsaw, Va. WNNT 690 
Warwick-E.Greenwich, R.I. 

WING 1590 
Wasco, Calif. KWSO 1050 
Washington, D.C. WGMS 570 

W ht A L 690 A 
W O L 1450 h1 

WOOK 1340 
WWDC 1260 

W RC 980 N 
WTOP 1500 C 

Washington, Ga. W KLE 1370 
Washington. Ind. WAMW 1580 



Location ' C.L. Kc. N.A. Location C.L. Kc. N.A. Location C.L. Kc. N.A. Location C.L. Kc. N.A. 
Washington, Iowa WendellZebulon, N.C. Wildwood, N.J. WCh1C 1230 WSJS 600 N 

Washington, N.J. WCRV 1580 W ETC 540 Wilkes-Barre, Pa. WBAX 1240 h1 WTOB 1380 h1C 
WRRF 930 A Weslaco, Tee. KRGV 1290 N WBRE 1340 N Winter Garden, Fla. WOKB 1600 

Washington, N.C. WEEW 1320 West Allis, Wis. WAWA 1590 WILK 980 A Winter Haven. Fla. WSIR 1490 M 

Washington, Pa. WJPA 1450 M W. Bend Wis. WBKV 1470 Willcox, Ariz. KWCX 1250 WINT 1360 

Washington Court Westbrook, Me. WJAB 1440 Williamsburg. Ky. WEZJ 1440 Winter Park, Fla, WABR 1440 M 

House. Ohio WCHO 1250 West Covina, Calif. KGRB 900 Williamsburg, Va. WBCI 740 Wisconsin Rapids, Wis. 
Waterbury, Conn. WATR 1320 A W. Frankfort, Ill. WFRX 1300 Williams Laxe, B.C. WFHR 1320 M 

WBRY 1590 C West Jefferson, N.C. CKCQf 1240 WRNE 1220 
W W CO 1240 Fit WKSK 1600 Williamson. W.Va. WBTH 1400 M Wolf Pt., Mont KVCK 1450 M 

Waterbury. Vt. WDEV 550 M W. Memphis, Ark. (SUD 730 Williamspur., Pa. WLYC 1050 Woad River, III. WBBY 590 

Waterloo. Iowa KXEL 1540 A W. Monroe, La. KUZN 1310 WRAI( 1400 N Woodside, N.Y. W W RL 1600 
KNWS 1090 W. Palm Beach. Fla. WWPA 1340 C Woodstock, N.B. CJCJ 920 
KWWL 1330 M WEAT 850 N Willlamston, N.C. WIAM 900 Woodstock, Ont. CKOX 1340 

Watertown. N.Y. WATN 1240 WINO 1230 C Willimantic. Conn, WILI 1400 Woodward. Okla, I(SI W 1450 

WOTT 1410 WIRK 1290 ht Williston. N.D. KEYZ 1360 Woonsocket, R.I. WNRI 1380 

WWNY 790 C West Plains, Mo. KWPM 1450 Willmar. Minn. KWLM 1340 A WWON 1240 

Watertown, S.Dak. KSDR 1480 West Point. Oa. WBMK 1310 Willow Springs, Ma. KU KU 1330 Wooster. Ohio WWST 960 

K W AT 950 M West Point, Mlss. W ROB 1450 ht Willows. Calif. KIDS 1560 Worcester. Mass. 

Watertown, Wis. WTTN 1580 Westport. Conn. W hl M ht 1260 Wilmington, Del. WAMS 1380 M WAAB 1440 h1-NA 
Waterville, Me. WTVL 1490 A W. Springfield. Mass. WDEL1150 N WNEB 1230 

Watseka. III. WGFA 1360 WTXL 1490 A WILII 1450 A WORC 1310 

Watsonville, Calif. KOMY 1940 W. Yarmouth, Mass. WTUX 1290 WTAG 580 C 

Wauchula, Fla. WAUC 1310 WOCB 1240 NI Wilmington, N.C. WMFD 630 A Worland, Wyo. KWOR 1340 M 

Waukegan, 111. W KRS 1220 Westerly, R.I. WERI 1230 h1 WKLM 980 Worthington, Minn. KWOA 730 

Waukesha, Wis, WAUX 1510 Westfield, Mass. WDEW 1570 W G N 11340 51 Worthington, Ohio WRFD 880 

Waupaca, Wls, WOUX 800 A Westminster, Md. WTTR 1470 Wilson, N.C. WGTM 590 C Wynne, Ark. KWYN 1400 

Wausau, Wis. WRIG 1400 N Weston, W.Va. WHAW 980 ht WLLY 1350 Wytheville. Va. WYVE 1280 

WSAU 550 A W. Warwick, R.I. WWRI 1450 WVOT 1420 M Yakima, Wash. KIT 1280 

WHVF 1230 Wetumpka Ala. WETU 1250 Winchester. Ky. WW KY 1380 ( I V A 1460 C 

Waverly, Iowa KWVY 1470 WewokaSeminole, Okla. Winchester, Tenn. WCDT 1340 KUTI 980 

Waverly. Ohio WPI(O 1380 KWSH 1260 A Winchester, Va, W1NC 1400 A KYAK 1390 M 

Waxahachie, Tex. KBEC 1390 Weyburn, Sask. CFSL 1340 WHPL 610 Yankton. S.D. KYNT 1450 

Waycross, Ga. WACL 570 Wharton. Tex. KANI 1500 Windemere, Fla. WXIV 1480 WNAX 570 C 

WAYX 1230 M Wheatland, Wyo. KYCN 1340 Winder. Ga. WIF10 1300 Yarmouth. N.S. CJLS 1340 

Waynesboro, Ga. WBRO 1310 Wheaton, Md. WDON 1540 Windom. Minn. (0051 1580 Yauco, P.R. WKFE 1550 

Waynesboro. Miss. WABO 990 Wheeling, W.Va. WHLL 1600 Windsor, Conn. WSOR 1480 Yazoo City, Miss. WAZF 1230 

Waynesboro, Pa. WAYZ 1380 WJBT 1470 Windsor, N.S. CFAB 1450 Yollowknile, N.W.T. 
Waynesboro, Va. WAYB 1490 h1 WKWK 1400 A Windsor, (ant. CBE 1550 CFYK 1340 

WRWV 970 WWVA 1170 C CKLW 800 h1 York, Nebr. KAWL 1970 

Waynesburg, Pa. WANB 1580 White Castle, La. KEVL 1590 Wingham, Ont. CKNX 920 York, Pa. W NOW 1250 

Waynessille, Me. KJPW 1390 White Plains, N.Y. WFAS 1230 Winnemucca. Nev. KWNA 1400 WORK 1350 N 

Waynesville, N.C. WHCC 1400 White River June., Vt. Winnfield, La. KVCL 1270 WSBA 910 AFI 
' Weatherford. Tex. I<ZEE 1220 

Webster City, Iowa KJF1 1570 
Weed, Calif. KDAD 800 
Weirton, W.Va. WEIR 1430 
Weiser. Idaho KWEI 1260 
Welch, W.Va. WELC 1150 

WOVE 1340 M 

Weldon, N.C. WCN F 1400 
Welland. Ontario CHOW 1470 
Wellsboro, Pa. WNBT 1490 M 

Wellston. Ohio W KO V 1330 
Wellsville, N.Y. WLSV 790 
Wenatchee, Wash. KPQ 560 A 

W W RJ 910 
Whitehall. Mich. WCBP 1490 
Whitehorse. Y.T. CF W H 1240 
Whitesburg, Ky. WTCW 920 
Whiteville, N.C. WENC 1220 
Wichita, Kans. KAKE 1240 M 

I( LEO 1480 
KIRL 1070 N 
KFH 1330 C 

KSIR 900 
KWBB 1410 

Wichita Falls, Tex. KNIN 990 1.1 

KTRN 1290 
KWFT 620 C 

Winner, S.Dak. KWYR 1260 
Winnipeg, Man, CBW 990 

CKRC 630 
CKY 580 

CJOB 680 
Winnsboro, La (MAR 1570 
Winnsboro, S.C. WCKM 1250 
Winona. Flinn. KW NO 1230 A 

KAGE 1380 
Winona. MIss. WONA 1570 
Winslow, Ariz. KV NC 1010 A 
Winston-Salem, N.C. 

WAAA 980 

York. S.C. WYCL 1580 
Yorkton, Sask. CJGX 940 
Youngstown, Ohio WBBW 1240 A 

WFMJ 1990 N 

W KBN 570 C 
Yreka. Calif. KSYC 1490, 
Yuba City, Calif. KUBA 1600 

KAGR 1450 
Yuma, Ariz. KOFA 1240 

KBLU 1320 
KVOY 1400 A 

KYUM 560 N 

Zanesville, Ohio WHIZ 1240 N 

KUEN 900 Wickenburg, Ariz. KAKA 1250 WAIR 1340 Zarephath, N.J. WAWZ 1380 

1(MEL 1340 M Wlckford, R.I. WKFD 1370 WPEG 1550 Zephyr Hills, Fla. WZRH 1400 

U. S. AM Stations by Call Letters 
C.L. Location KC. C.L. Location Kc. C.L. Location Kc. C.L. Location Kc. 

KAAA Kingman. Ariz. 1230 KANO Anoka, Minn, 1470 KBAR Burley, Idaho 1230 KBOP Pleasanton, Tex. 1380 

KAAB Hot Springs, Ark. 1350 KANS Independence, Filo. 1510 KBBA Benton, Ark. 690 KBOR Brownsville. Tex. 1600 

KABC Los Angeles, Calif. 790 KAO1( Lake Charles, La. 1400 KBBB Borger, Tex. 1600 I(MOW Butte, Mont. 1490 

KABL Oakland, Calif. 960 KAOL Carrollton, Mo. 1430 1(BBC Centerville. Utah 1600 <BOX Dallas, Tex. 1480 

KABQ Albuquerque, N.M. ' 13a0 KAPA Raymond, Wash. 1340 l(BBR North Bend, Oreg. 1340 (BOY hledlord, Oreo. 730 

KABR Aberdeen, S.Dak. 1420 KAPB Filarksville, La. r 1370 KBBS Buffalo. Wyo. 1450 <BPS Portland, Oreg. 1450 

(ARV Albany, Oreg. 990 KAPE San Antonio, Tea. 1480 KBBZ Laramie, Wyo. 1490 <BBC Mt. Vernon, Wash. 143U 

KACE Riverside, Calif. 1570 KAPI Pueblo, Colo. 690 KBCH O,eanlake, Oreg. 1380 <BRI Brinkley, Ark. 1570 

KACI The Dallas, Dreg, 1300 KAPR Douglas, Ariz. 930 KBCL Shreveport. La. 1220 KBRK Brookings, S.Dak. 1430 

KACT Andrews. Tex. 1360 I(APY Port Angeles, Wash. 1290 KBEA Mission, Kans. 1480 <BRL McCook, Nebr. 1300 

KACY Port Hueneme. Calif. 1520 KARA Albuquerque, N.M. 1310 KBEC Waxahachie. Tex. 1390 KBRN Brighton, Colo. 800 

KADA Ada. Okla. 1230 KARE Atchison, Kan. 1470 KBE_E hlodesto, Calif. 970 KBRO Bremerton, Wash. 1490 

KADL Pine Bluff, Ark. 1270 KARI Blaine, Wash. 550 y, Okla. 1240 KBRK Leadville, Colo. 1290 

KADO Marshall, Tex. 1410 KARK Little Rock, Ark. '920 KBEL Idabel, Okla. 1240 KBRS Springdale, Ark. 1340 

KADY St. Charles, Mo. 1460 KARM Fresno, Calif. 1430 KBEN Carrizo Sprgs.. Tex. 1450 KBRV Soda Sings.. Ida. 540 

KA FP Petaluma. Calif. 1490 KARR Great Falls, Mont. ' 1400 KBER San Antonio, Tea. 1150 KBRX O'Neill, Nebr. 1350 

KAFY Bakersfield, Calif. 550 KARS Bolen, N.M. 860' I(BET Reno, Nev. 1340 KBRZ Freeport. Texas 1460 

KAGE Winona, Minn. 1380 KART Jerome. Idaho 14600 KBEV Portland, Oreg. 1010 KBSF Springhill. La. 1460 

KAGH Crossett, Ark. 800 KARY Prosser. Wash. 1310 I(BFS Bolle Fourche. S.Dak. 1450 KBST Big Spring, Tex. 1490 

KAGI Grants Pass, Oreg. 930 KASE Austin, Tex. 1970 KBGN Caldwell, Idaho 910 KBTA Batesville, Ark. 1340 

KAGO Klamath Falls. Dreg. 1150 KASH Eugene, Ore. 1600 KBHC Nashville. Ark. 1260 KBTh1 Jonesboro, Ark. 1230 

KAGR Yuba City, Calif. 1450 KASI Ames, Iowa 1430 KBHM Branson. Mo. 1220 KBTN Neosho, Mo. 1420 

KAGT Anacortes, Wash. 1340 KASK Ontario. Calif. 1510 KBHS Hot Springs, Ark, 590 KBTO El Dorado, Kans. 1360 

KAHI Auburn, Calif. 950 KASL Newcastle, Wyo. 1240 K81F Fresno, Calif. 900 KBTR Denser, Colo. 710 
KAHU Waipahu, Hawaii 920 l(ASn1 Albany, Minn. 1150 (BIG Avalon, Calll. j 740 KBUC Corona, Calif. 1970 

KAHR Redding. Calif. 1270 KASO Minden, La. 1240 (BIM Haswell, N. Filer. 910 KBUD Athens, Tex. 1410 

KAIFii Kaimuki, Hawaii 870 KAST Astoria. Ore. 1370 (HIS Bakersfield, Calif. 970 KBUH Brigham City, Utah 800 

KAIR Tucson, Ariz. 1490 KASY Auburn, Wash. 1220 KBIX Muskogee, Okla. 490 I(BUN Bemidji, Minn. 1450 

KAII Little Rock, Ark. 1250 KATE Albert Lea, Minn. 1450 KBIZ Ottumwa, Iowa 240 I(BUR Burlington, Iowa 1490 

KAJO Grants Pass, Oreg. 1270 KATI Casper. Wyo. 1400 KBiT Fordyce, Ark. 570 K BUS Mexia, Ten. 1590 

KA KA Wickenburg. Ariz. 1250 KATL Mlles City, Mont. 1340 KBKR Baker, Oreg. 490 KBUY Amarillo, Tex. 1010 

KAKC Tulsa, Okla. 970 KATN Boise, Idaho 1010 KBKW Aberdeen, Wash. 450 KBUZ Mesa, Ariz. 1310 

KAKE Wichita, Kan. 1240 KATO Safford, Ariz. 1230 I(BLA Burbank, Calif. 490 KBV M Lancaster, Calif. 1380 

KALB Alexandria, La. 580 KATO Texarkana, Tex. 940 KBLF,Red Bluff, Calif. 490 KBVU Bellevue. Wash. 1540 

KALE Richland, Wash. 960 KATY San Luis Obispo, Cal. 1340 KBLI Blackfoot. Idaho 690 KBWD Brownwood, Tex. 1380 

KALG Alamogordo. N. Mex. 1230 KATZ St. Louis, Mo. 1600 KBLT Big, Lake, Tex. 290 KBYE Okla. City. Okla. 890 
KALI Pasadena. Calif. 1430 KAUS Austin, Minn. 1480 KBLU Yuma, Ariz. 320 KBYG Big Spring, Tex. 1400 

KALL Salt Lake City, Utah 910 I(AVE Carlsbad, N.Mex. 1240 KBLY Gold Beach, Oreg. 220 1(BYP Shamrock, Tex. 1580 

KALM Thayer. Mo., 1290 KAVI Rocky Ford, Colo. 1320 KBMI Henderson, Nev. 400 KBYR Anchorage, Alaska 1270 

KALN Iola, Kan. 1370 KAVL Lancaster, Calif. 610 KBhIN Bozeman, Mont. 230 I(BZY Salem. Oreg. 1490 

KALT Atlanta, Tex. 900 KAVR Apple Valley, Calif. 960 I<BMO Benson, ruins. 290 K BIZ Laiunta, Colo. 1400 

KALV Alva, Okla. 1430 KAWA hlarlin. Tex. 1010 KBMW Breckinrdg., Minn. 450 KCAC Phoenix, Ariz. 1010 

KAMD Camden, Ark. 910 KAWL York, Neb. 1370 KBMX Coalinga, Calif. 470 KCAD Abilene, Tex. 1560 

KAML Kenedy, Tex. 990 KAWT Douglas, Ariz. 1450 KBMY Billings, Mont. 240 KCAL Redlands. Calif. 1410 

KAMO Rogers. Ark. 390 KAYE Puyallup. Wash. 1450 KBND Bend. Oreg. 110 KCAP Helena, Mont. 1340 

KAMP El Centro, Calif. 430 KAYG Lakewood. Wash. 1480 (BOA Kennett, hlo. 830 KCAR Clarksville, Tex. 1350 

KAMY McCamey, Tex. 450 KAYL Storm Lake. Iowa 990 KBOE Oskaloosa, Iowa 740 KCAS Slatan, Tex. 1050 

KANA Anaconda, Mont. 230 KAYO Seattle. Wash. 1150 KBOI Boise, Idaho 950 KCBC Des Moines, Iowa 1990 
KANB Shreveport, La. 300 KAYS Hays. Kans. 1400 KBOK Malvern, Ark. 1310 KCBD Lubbock. Tex. 1590 
(AND Corsicana. Tex. 
KANE New Iberia. La. 

340 
240 

KAYT Rupert. Idaho 
KBAL San Saba. Tex. 

970 
1410 

KBOL Boulder. Colo. 1490 
K13051 BismarkMandan; 

KCBQ San Diego, Calif. 1170 

KANI Wharton. Tex, 
KANN Ogden. Utah 

500 
250 

(BAN Longview, Wash. 
KBAN Bowie, Tex. 

1270 
1410 

N. Dak 1270 
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C.L. Locatlon Kc. C.L. Location Ka. C.L. Location Kc. C.L. Location Kc. 
KCBS San Fran., Calif. 740 
KCCL Paris, Ark. 1460 
KCCO Lawton, Okla. 1050 
KCCR Pierre. S.Dak. 1590 
KCCT Corpus Christi, Tex. 1150 
KCDI Kirkland, Wash 
KCEE Tucson, Ariz. 790 ( CFA Spokane, Wash. 330 
KCFH Cuero, Tex. 600 
((CFI Cedar Falls, Iowa 250 
KCGVI Columbia, Mo. 580 
KCHA Charles City, Iowa 580 
KCH E Cherokee, Iowa 440 
KCHI Chillicothe. Mo. 010 
KCHI Delano, Calif. 010 
KCHR Charleston. Nto. 350 
KCHS Truth or Consequences, 

New Mexico 400 
KCHV Coachella, Calif. 970 
KCHY Cheyenne, Wyo. 590 
KCID Caldwell, Idaho 490 
KCII Washington, Iowa 380 
KCII Shreveport, La. 050 
KCIL Houma. La. 490 
(Cl ht Carroll, Iowa 380 
KCIN Victorville, Calif. 590 
KCJB Minot, N.Dak. 910 
1(C)H San Luis Obispo, Cal. 280 
KCKC San Bernardino. Cal. 350 
16C KG Sonora, Tex 240 
KCKN Kansas City. Kans. 540 
KCKY Coolidge. Ariz. 150 
KCLA Pine Bluff, Ark. 400 
KCLE Cleburne, Tez. 120 
KCLF Clifton, Ariz. 400 
KCLN Clinton, Iowa 390 
KCLO Leavenworth. Kans. 410 
KCLS Flagstaff. Ariz. 600 
KCLU Rolla, Mo. 590 
KCLV Clovis. N.Mex. 240 
KCLW Hamilton, Tex. 900 
KCLX Colfax, Wash. 450 
KCMC Texarkana, lex. 230 
KCMJ Palm Sprys., Calif. 010. 
KCMG Kansas City, Mo. 810 
KCMS Manitou Sprgs., Colo. 490 
KCNI Broken Bow, Nebr. 280 
KCNO Alturas, Calif. 570 
KCNY San Marcos, Tex. 470 
KCOB Newton, Iowa 280 
KCOG Centerville. Iowa 400 
KCOH Houston, Tex. 430 
KCOK Tulare. Calif. 270 
KCOL Ft. Collins, Colo. 410 
KCON Conway, Ark. 230 
(CDR San Antonio, Tex. 350 
KCOW Alliance, Nebr. 400 
KCOY Santa Maria. Calif. 400 
KCPX Salt Lake City, Utah 320 
KCRA Sacramento, Calif. 320 
KCRB Chanute, Kans. 460 
(CRC Enid, Okla. 390 
KCRG Cedar Rapids, Iowa 600 
KCRN1 Crane. Tez. 380 
K CBS Midland. Tex. 550 
KCRT Trinidad, Colo, 240 
KCRV Caruthcrsville, Mo. 370 
KCSJ Pueblo, Colo. 590 
KCSR Chadron, Nebr. 450 
KCTA Corpus Christi, Tex. 030 
KCII Gonzales, Tex. 450 
KCTX Childress, Tex. 510 
KCUB Tucson. Ariz. 290 
((CUE Red Wing. Minn. 250 
KCUL Fort Worth, Tex. 540 
KCVL Colville, Wash. 270 
KCVR Lodi, Calif. 570 
KCYL Lampasas, Tex. 450 
KDAB Arvada. Colo. 550 
KDAC Ft. Bragg, Calif. 230 
KDAD Weed, Calif. 800 
KDAK Carrington, N.D. 600 
KDAL Duluth. Minn. 610 ( DAN Eureka, Calif. 790 
KDAV Lubbock, Tex. 580 
(DAY Santa Monica, Calif. 1580 
KDB Santa Barbara, Calif. 1490 
I(OBO Mansfield, La. 1360 
KDBM Dillon. Mont. 800 
KDBS Alexandria. La. 1410 
I(DDD Dumas, Tex. 800 
KDEC Decorah. Iowa 1240 
KDEF Albuquerque, N.Mex. 1150 
KDEN Denver, Colo. 1340 
KDEO El Cajon. Calif. 910 
(DES Palm Sprps., Calif. 920 
KDET Center. Tex. . 930 
KDEX Dexter. Mo. 1590 
KDGO Durango. Coto. 1240 
KDHI Twenty-nine Palms, 

California 1250 
K DH L Farlbault, Minn. 920 
KDIA Oakland. Calif. 1310 
KDIO Ortonville, Minn. 1350 
KDIX Dickinson. N.Dak. 1230 
K011 Holbrook, Ariz. 1270 
KDKA Pittsburgh. Pa. 1020 
KDI<D Clinton, hlo. 1280 
KOLA DeRidder, La. 1010 
KDLK Del Rio, Tex. 1230 
KDLM Detroit Lakes, Minn. 1340 
KDLR Devils Lake,' N.Dak. 1240 
KDLS Penny, Iowa 1310 
(DMA Montevideo, Minn. 1450 
KDMO Carthage, Mo. 1490 
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KONIS El Dorado, Ark. 290 
I<DNT Denton, Tex. 440 
KD01( Tyler, Tex. 330 
( VOL Mojave. Calif. 340 
KDOM Windom, Minn. 580 
l(DON Salinas, Calif. 460 
KDOT Reno. Nev. 290 
I(DOV Medford, Oreg. 300 
(DON DeQueen, Ark. 390 
KORO Sedalia. Mo. 490 
I(D RS Paragould, Ark. 490 
I<OS) Deadwood, S.Dak. 980 
KLAN Denison, Ifwa 580 
KDSX Denison, Tex. 950 
(DTA Delta, Colo. 400 
KDTH Dubuque, Iowa 970 
(DUB Lubbock, Tex. 340 
KDUZ Hutchinson, Minn. 260 
KDWB St. Paul, Minn. 630 
I(D WT Stamford. Tex. 200 
KOXE No. Little Rock, Ark. 380 
I<DXU St. George, Utah 450 
KDYL Tooele, Utah 990 
I(DZ A Pueblo, Colo. 230 
I(EA N Brownwood, Tex. 240 
( LAP Fresno, Calif. 980 
I(EBE Jacksonville, Tex. 400 
I<ECK Odessa, Tex. 920 
KEDD Dodge City. Kans. 550 
KEDO Longview, Wash. 400 
loEED Springfield, Oreg. s 050 
KEEE Nacogdoches, Tex. 230 
((EEL Shreveport, La. 710 
KEEN San Jose, Calif. 370 
KEEP Twin Falls, Idaho 450 
KEES Gladewater, Tex. 430 
KEI(O Kailua, Hawaii 130 
1<ELA Centralia, Wash. 470 
KELD El Dorado, Ark. 400 
KELK Elko, Nev. 240 
I(ELO Sioux Falls, S.Dak. 320 
KELP El Paso. Tex. 920 
((ELY Ely, Nev. 230 
l(ENA Mena, Ark. 450 
(ENE Teppenlsh, Wash. 490 
KENI Anchorage, Alaska 550 
l(ENL Arcata, Calif. 340 
K ENS? Portales, N.Mex. 450 
KEN N Farmington, N.M. 390 
KENO Las Vegas, Nev. 460 ( ENS San Antonio. Tex. 680 
KENY Bell inghamFerndale, 

Wash. 930 
(EOK Payette. Idaho 1450 
<LOS Flagstaff, Ariz. 1290 
<EPR Kennewick, Wash. 610 
<EPS Eagle Pass, Tez. 1270 
<ERB Kermit, Tex. 600 
KERC Eastland, Tex. 1590 
(ERG Eugene. Oreo. 1280 
(ERN Bakersfield, Calif. 1410 
KERV Kerrville. Tex. 1290 
(ESM Eldorado Springs. Mo. 1580 
I<EST Boise, Idaho 790 
l(ETX Livingston, Tez. 1440 
I<EUN Eunice, La. 1490 
K EVE Minneapolis, Minn. 1440 
KEVL White Castle, La. 1590 
KEVT Tucson, Ariz. 690 
KEWB Oakland, Calif. 910 
KEX Portland, Oreo. 190 
l(EXO Grand June.. Colo. 230 
KEYD Oakes, N.Dak. 220 
KEYE Perryton, Tex. 400 
KEY) Jamestown, N.Dak. 400 
KEYL Long Prairie, Minn. 400 
KEYS Corpus Christi, Tez. 440 
I(EYY Provo, Utah 450 
I<EYZ Williston. N.Dak. 360 
I<EZU Rapid City, S.Dak. 920 
KEZY Anaheim, Calif. 190 
KFAB _Omaha, Nebr. 110 
I(FAC Los Angeles, Calif. 330 
KFAL Fulton, Mo. 000 
KFAM St. Cloud. Minn. 450 
(FAR Fairbanks, Alaska 660 
KFAX San Francisco, Calif. 100 
KFAY Fayetteville, Ark. 250 
(EBB Great Falls. Mont, 310 
KFBC Cheyenne, Wyo. 240 
I(FB K Sacramento. Calif. 530 
((FDA Amarillo, Tex. 440 
KFDF Van Buren, Ark. 580 
I<FO NI Beaumont. Tex. 560 
KFDR Grand Coulee, Wash. 960 
((EEL Pueblo, Colo. 970 
(FE() St. Joseph, Mo. 680 
I(F F A Helena, Ark. 1360 
KFGQ Boone. Iowa 1260 
I(FH Wichita. Kans. 1330 
I(FI Los Angeles, Calif. 640 
I(FIF Tucson, Ariz. 11550 
KFIV Modesto, Calif. 1360 
I<FIZ Fond du Lac. Wis. 1450 
(FIB Marshalltown. Iowa 1230 
I<FJM Grand Forks, N.Dak 1370 
I(FMZ Ft. Worth. Tex. 1270 
KFKA Greeley, Colo. 1310 
KFKF Bellevue, Wash. 1990 
I( F KU Lawrence, Kans. 1250 
KFLD Floydada, Tex. 900 
((FL) Walsenburg, Colo. , 1980 
((FLT Mountain Home, Ida. 1240 
KFLW Klamath Falls, Oreg. 1450 
KFLY Corvallis, Oreg. 1240 
t<FMB San Diego, Calif. 540 
KFMJ Tulsa. Okla. 1050 
KFNIL Denver, Colo. 1390 

I(FMO Flat River, Mo. 1240 
KFNF Shenandoah, Iowa 920 
KFNV Ferriday, La. 1600 
KFNW Fargo, N.Dak. 900 
KFOR Lincoln, Nebr. 
((FOX Long Beach, Calif. 12801240 

l(FPW Ft. Smith, Ark. 1230 
i(FQD Anchorage, Alaska 790 
1(FRA Franklin, La. 
KFRB Fairbanks, Alaska 9001390 

KFRC San Francisco, Calif. 610 
I(FRD Rosenberg, Tex. 980 
1(F R E Fresno, Calif. 940 
KFRM Kansas City. Mo. 550 
KFRO Longview, Tex. 1370 
KFRU Columbia. Mo. 1400 
KFSA Ft. Smith, Ark. 950 
I(FSB Joplin, Mo. 
KFSC Denver, Colo. 

1310 
1220 

l(FSD San Diego, Calif. 600 
l(FSG Los Angeles, Calif. 1150 
KFST Ft. Stockton, Tex. 860 
I(FTM Ft. Morgan, Colo. 1400 
I(FTV Paris, Tex. 1250 
KFUN Las Vegas, N.Mex. 1230 
KFUO St. Louis. Mo. 850 
KFVS Cape Girardeau, Mo. 960 
KFWB Los Angeles, Calif. 980 
I<FXD Nampa, Idaho 580 
1<FXM San Bernardino, Calif. 590 
KFYN Bonham, Tex. 1420 
KFYO Lubbock, Tex. 790 
KFYR Bismarck, N.Dak. 
KGA Spokane, V/ash. 
KGAF Gainesville, Tex. 
I(GAI( Gallup, N.Mex. 
KGAL Lebanon, Oreg. 
KGAS Carthage. Tex. 
I<GAY Salem, Oreg. 
KGB San Diego. Calif. 
KGBC Galveston. Tex. 
t<GBS Los Angeles, Calif. 
KGBT Harlingen, Tex. 
KGBX Springfield, Mo. 
KGCA Rugby, N.D. 
KGCX Sidney, Mont. 
I<GDN Edmonds. Wash. 
((GEE Bakersfield, Calif. 
I(GEK Sterling. Colo. 
KGEM Boise, Idaho 
KGEN Tulare. Calif. 
KGER Long Beach, Calif. 
l(GEZ Kalispell, Mont. 
KGFF Shawnee, Okla. 
I(GFJ Los Angeles. Calif. 
I(GFL Roswell, N.Mex. 
I(GFW Kearney, Nebr. 
KGFX Pierre. S.Dak. 
KGGF Coffeyville, Kans. 
KGGG Forest Grove. Oree. 157 
KGGN1 Albuquerque, N.Mex. 61 
KGHF Pueblo, Colo. 19 
KGHL Billings. Mont. 7 
I(GH M Brookfield, Mo. 14 
KGHS International Falls, 

Minn. 12 
I<GIL San Fernando, Calif. 12 
KGIW Alamosa. Colo. 14 
KG KB Tyler, Tex. 14 
KG KL San Angelo. Tex. 9 
1<GLC Miami, Okla. 9 
((GIN Glenwood Soros., Coto. 9 
KGLO Mason City. Iowa 13 
KGLU Safford. Ariz. 14 
KGMB Honolulu, Hawaii 5 
KG MC Englewood. Colo. II 
KG511 Bellingham, Wash. 7 
KGMO Cape Girardeau, Mo. 12 
KG MS Sacramento, Calif. 19 
ICGMT Fairbury. Nebr. 13 
KGNB New Braunfels, Tex. 14 
KGNC Amarillo, Tex. 7 
KGNO Dodge City, Kans. 13 
I(GNS Laredo, Tex. 13 
(GO San Francisco, Calif. 8 
KGON Oregon City. Oreg. 15 
KGOS Torrington, Wyo. 14 
1<GPC Grafton, N.Dak. ' 13 
KGRI Henderson. Tex. 10 
I(GRL Bend, Oreg. 9 
KGRN Grinnell, Iowa 14 
KGRO Gresham. Oreg. 12 
(CRT Las Cruces, N.Mex. 5 
KGST Fresno, Calif. 16 
KGU Honolulu. Hawaii 7 
KGUC Gunnison. Colo. 14 
KGUD Santa Barbara, Calif. 9 
(COL Port Lavaca, Tex. 15 
I(GVL Greenville, Tex. 14 
KGVO Missoula. Mont. 12 
l(GV W Belgrade. Mont. 6 
1(GW Portland, Oreg. 6 
KGWA Enid, Okla. 9 
KGY Olympia, Wash. 12 
KGYN Guymon. Okla. 12 
KAHI Honolulu, Hawaii. 10 
l(HAK Cedar Rapids. Iowa 13 
(HAL Homer, La. 13 
KHAR Anchorage, Alaska 5 
KHAS Hastings. Nebr. 12 
KHAT Phoenix, Ariz. 14 
I(HBC Hilo, Hawall 9 
I(HBM Monticello, Ark. 14 
KHBR Hillsboro. Tex. 15 
l(HEM Big Springs, Tex. 12 
((HEN Henryetta, Okla. 15 
KHEP Phoenix, Ariz. 12 
KHEY El Paso. Tez. 6 

550 
1510 
1580 
1930 
920 

1590 
4430 

360 
540 
020 
530 
260 
450 
480 
630 
230 
230 
140 
970 
390 
600 
450 
230 
400 
340 
630 
690 

o 
o 

50 
90 
70 

30 
60 
50 
90 
60 
10 
80 
00 
80 
90 
50 
90 
20 
80 
10 
20 
10 
70 
90 
10 
20 
90 
40 
00 
40 
10 

90 
70 
00 
60 
90 
90 
60 
00 
90 
30 
20 
60 
40 
20 
90 
60 
00 
90 
30 
80 
70 
30 
60 
70 
90 
80 
90 

KHFH Fry, Ariz, 
KHHH Pampa, Tex. 
K HIT Walla Walla. Wash. 
K M Los Angeles, Calif. 
KHMO Hannibal, Mo. 
KHOB Hobbs, N.Mex. 
KHOE Truckee. Calif. 
I< HOG Fayetteville, Ark. 
l(HOK Hoqufam. Wash. 
(HOT Madera, Callt. 
(HOW Denver, Colo. 
KHOZ Harrison, Ark, 
I(HQ Spokane. Wash. 
I(HSJ Hemet, Calif. 
10H51. Chico. Calif. 
K HUB Fremont. Nebr, 
l(HUM Santa Rosa. Calif. 
I(HUZ Borger, Tex. 
KHVH Honolulu, Hawaii 
ICIAL Astoria. Ore. 
KIBE Palo Alto. Calif. 
KIBH Seward, Alaska 
KIBL Beeville, Tex. 
KIBS Bishop, Calif. 
KICD Spencer', Iowa 
KICK Springfield, Mo. 
KICO Calexico, Calif. 
KICY Nome, Alaska 
KID Idaho Fails. Idaho 
KIDD Monterey, Calif. 
KIDO Boise, Idaho 
KIEV Glendale, Calif. 
KIFI Idaho Falls, Idaho 
KIFN Phoenix, Ariz. 
KIFW Sitka. Alaska 
K1HN Hugo, Okla. 

1420 
1230 
1320 
930 

1070 
1390 

1440 
1400 

1156500 

630 
900 
590 

1320 
1290 

1580 

10401230 

1220 
1340 
1490 
1230 
1240 
1340 
1490 
850 
590 
630 
630 

1290 

87 
12600 
860 

1940 
KIHR Hood River, Oreg, 1<1.1V1340V Huron, S.Dak. 1340 
KIKI Honolulu, Hawaii 830 
1(1 K K Pasadena, Tex. 650 
KI KO Miami. Ariz. 1340 
I<I KS Sulphur, La. 1310 
I(ILE Galveston, Tex. 1400 
KILO Grand Forks, S.Dak. 1440 
KILT Houston, Tex. 610 
I(IMA Yakima, Wash. 1460 

260 (1516 Kimball, Nebr. 
KIMM Rapid City, S.D. 

1 

1150 
KI NIL Gillette. 'Wyo. 1490 
I< I,(1 N Denver. Colo. 950 
1(11110 Hilo, Hawaii 850 
ICINIP Mt. Pleasant, Tex, 960 
KIND Independence, Kans. 1010 
KINE Kingsville, Tex. 1330 
KING Seattle, Wash. 1090 
I<INS Eureka. Calif. 980 
HINT El Paso, Tez. 1590 
KINY Juneau, Alaska 800 
KIOA Des Moines. Iowa 940 
KIOT Barstow, Calif. 1310 
KIOX Bay City. Tex. 1270 
KIPA Hllo, Hawall 1110 
KIDS Willows, Calif. 1560 
KI RL Wichita, Kans. 1070 
KIRO Seattle, Wash. 710 
KIRT Mission, Tex. 1580 
KIRX Kirksville, Mo. 1450 
KISD Sioux Falls. S.Dak. 1230 
(<ISN Vancouver, Wásh. 910 
KIST Santa Barbara, Calif. 1340 
KIT Yakima. Wash. 1280 
KITE San Antonio, Tex, 930 
KITI Chehalis, Wash. 1420 
l(1TN Olympia, Wash. 920 
1(ITO San Bernardino. Calif. 1290 
KIUL Garden City. Kans. 1240 
K I U N Pecos, Tex. 1400 
<IUP Durango, Colo. 930 
(IVY Crockett. Tex. 1290 
((XI Renton, Wash. 910 
<IXL Dallas. Tex. 1040 
<IXX Provo. Utah 1400 
<IXZ Amarillo, Tex. 940 
<IZZ El Paso, Tex. 1150 

(JAM Madison, S.Dak. 1390 
(JAN Atlantic. Iowa 1220 
KJAX Santa Rosa, Calif. 1150 
KJAY Topeka, Kans. 1440 
1(113C Midland. Tex. 1150 
KJCF Festus, Mo. 1400 
I(JCK Junction City, Kans. 1420 
I<JEF Jennings, La. 1290 
KJEM Oklahoma City, Okla. 800 
(JET Beaumont. Tez. 1380 
KiF1 Webster City. Iowa 1570 
l(JIM Ft. Worth. Tex. 870 
KILT North Platte. Nebr. 970 
KJNO Juneau, Alaska 630 
(J0E Shreveport, La. 1480 
(JOY Stockton. Calif. . 1280 
KJPW Waynesville, Mo. 1390 
I(1R Seattle. Wash. 950 
I<J RG Newton, Kans. 950 
I<JSI< Columbus, Nebr. 900 
I(((AN Phillipsburg Kans. 1490 
KI(AR Pomona. Calif. 1220 
K KAS Silsbee, Tex. 1300 
K KCN Ukiah, Calif. 1300 
1(1<EY Vancouver, Wash. 1150 
K (HI San Francisco. Calif. 1550 
1(1(1 D Pendleton, Oreg. 1240 
KKIN Altkin, Minn. 930 
KI<IS Pittsburg. Calif. 990 
KI(IT Taos, N.Mex. 1340 
((KJO St. Joseph. Mo. 1550 
K KOI< Lompoc, Calif. 1410 
(LAC Los Angeles, Calif. 570 
KLAD Klamath Falls. Oreg. 960 



C.L. Location Kc. 
K LA I< Lakewood. Colo. 600 
((LAM Cordova, Alaska 450 
KLAN Lemoore, Calif. 320 
1< LAS Las Vegas, Nev. 230 
KLBM La Grande. Oreg. 450 
KLBS Los Banos, Calif. 330 
KLCB Libby, Mont. 230 
KLCN Blytheville. Ark. 910 
KLCO Potcau, Okla. 280 
ILEA Lovington, N.Mex. 630 
KLEE Ottumwa. Iowa 480 
KLEI Kailua, Hawaii 240 
KLEM LeMars, Iowa 410 
KLEN Killeen, Tex. 050 
1(LEO Wichita, Kans. 480 
I(LER Orolino, Idaho 950 
K LEX Lexington, Mo. 570 
I(LFD Litchfield, Minn. 410 
KLFT Golden Meadow, La. 600 
KLGA Algona, Iowa 600 
KLGN Logan, Utah 390 
I<LOR Redwood Falls, Minn. 490 
KLHS Lordsburg, N.M. 950 
KLIB Liberal, Kans. 470 
IC LIC Monroe. La. 230 
K LID Poplar Bluff, Mo, 340 
KLIF Dallas. Tex. 190 
1(LIK Jefferson City, Mo. 950 
KLIL Estherville, Iowa 340 
I(LIN Lincoln. Nebr. 400 
(CLIP Fowler, Calif. 220 
KLIQ Portland, Oreg. 290 
KLIR Denver, Colo. 990 
KLIX Twin Falls, Idaho 310 
K LIZ Brainerd, Minn. 380 
KLKC Parsons, Kans. 540 
KLLA Leesville, La. 570 
KLLL Lubbock, Tex. 460 
KLa10 Longmont, Colo. 050 

I< L 01R Lamar, Colo. 920 
KLMS Lincoln, Nebr. 480 
I(LMX Clayton, N.Mex. 450 
I(LO Ogden. Utah 430 
((LOA Ridgetrest, Calif 240 
KLOE Goodland, Kans. 730 
KLOG Kelso, Wash. 490 
KLOH Pipestone, Minn. 050 
I( LO I< San Jose. Calif. 170 
KLOO Corvallis. Oreg. 350 
KLOQ Yakima, Wash. 390 
((LOS Albuquerque. N.Mex. 450 
K LOU Lake Charles. La. 580 
KLOW Loveland. Colo. 570 
K LPL Lake Providence. La. 050 
KLPM Minot, N.Dak. 390 
KLPR Okla. City, Okla. 140 
l(LPW Union, Mo. 220 
KLRA Little Rock. Ark. 010 
KLRS Mountain Grove. Mo. 360 
KLTF Little Falls, Minn. 960 
KLTR Blackwell, Okla. 580 
KLTZ Glasgow. Mont. 240 
KLUB Salt Lake City, Utah 570 
KLUE Longview, Tex. 280 
K LU K Evanston, Wyo. 240 
KLUV Haynesville, La. 580 
K LV L Pasadena, Tex. 480 
1<LVT Leveiland, Tex. 230 
KLWN Lawrence, Kans. 320 
KLWT Lebanon, Mo. 230 
I(LY D Bakersfield. Calif. 350 
KLYQ Hamilton, Mont. 980 
I(LYK Spokane, Wash. 230 
l(LYR Clarksville, Ark. 360 
K LZ Denver. Colo. 560 
1<MA Shenandoah, Iowa 960 
KMAC San Antonio, Tex. 630 
KMAD Madill, Okla, 1550 
K M A E 'McKinney, Tex. 1600 
I(MAK Fresno, Calif. 1340 
KMAN Manhattan, Kans. 1350 
KMAQ Maquoketa, Iowa 1320 
KMAR Winnsboro. La. 1570 
K MBC Kansas City. Mo. 980 
KMBL Junction. Tex. 1450 
K MI30 Tucson. Ariz. 940 
ICMBY Monterey. Calif. 1240 
KMCD Fairfield. Iowa 1570 
1(MCM McMinnville. Oreg. 1260 
IC 111C0 Conroe. Tex. 900 
1(0100 Ft. Scott. Kans. 1600 
KM ED Medford. Oreg. 1440 
KMEO Omaha, Nebr. 660 
Kid ET Paradise. Calif. 930 
KMFR Medford. Ore. 860 
KMGM Albuquerque, N.Mex. 730 
KMHT Marshall, Tex. 1450 
I< MIL Cameron, Tex. 1330 
KMIN Grants, N.M. 980 
K MIS Portageville, Mo. 1050 
1<M1 Fresno. Calif. 580 
I<MLB Monroe, La. 1440 
KM M1 Grand Island. Nebr. 750 
I<MNS Sioux City, Iowa 620 
KMO Tacoma, Wash. 1360 
KMON Great Falls, Mont. 560 
KMOP Tucson. Ariz. 1330 
KMOR Littleton, Colo. :510 
K MOX St. Louis. Mn. 1120 
K MPC Los Angeles. Calif. 710 
KMRC Morgan City, La. 1430 
K MRS Morris, Minn. 1570 
KMSL Ukiah, Calif. 1250 
KMUL Muleshoe. Tex. 1380 
KMUR Murray. Utah 1230 
KMUS Muskogee. Okla. 1380 
KMVI Walluku, Hawaii 550 

C.L. Location Kc. 
KMYC Marysville, Calif. 1410 
KMYT Clayton, Mo. 1320 
I(NAF Fredericksburg, Tex. 910 
KNAK Salt Lake City, Utah 1280 
KNAL Victoria, Tex. 1410 
KNBA Vallejo, Calif. 1190 
KNBC San Francisco. Calif. 680 KNBE I<anab, Ulah 1240 
KNBX Kirkland. Wash. 1050 
KNBY Newport, Ark. 1280 
1< NCI( Concordia, Kau. 1390 
KNCM Moberly. Mo. 1230 
I<NCO Garden City. Cans. 1050 
KNCY Nebraska City. Nebr. 1600 
KNDC Hettinger. N.Dak. 1490 KNDE Aztec, N.Mex. 1340 
KNDI Honolulu. Hawaii 1270 
KNDY Marysville, Kans. 1570 
I(N EA Jonesboro. Ark. 970 
KNEB Scottsbluff. Nebr. 960 I(NED McAlester. Okla. 1150 
KNEL Brady. Tex. 1490 KNEM Nevada, Mo. 1240 
1< NET Palestine. Tex. 1450 KNEW Spokane. Wash. 790 
KNEX McPherson, Kans. 1540 I(N EZ Lompoc, Calif. 960 
KNGS Hanford. Calif. 620 KNIA Knoxville. lows 320 
I(NIM Maryville. Mo. 580 KNIN Wichita Falls, Tex. 990 
KNIT Abilene, Tex. 280 
KNNO Cottage Grove, Oreg. 400 
KNOC Natchitoches, La. 450 
I(NOE Monroe, La. 390 
1(NOG Nogales, Arlo. 340 
KNOK Ft. Worth Tex. 970 KNOB Norman, Okla 400 
KNOT Prescott, Ariz. 450 
KNOW Austin, Tex. 490 
KNOX Grand Forks. N.Dak. 310 
K NPT Newport, Ore. 310 KNUJ New Ulm, Mien. 860 
I< NUZ Houston, Tex 230 
KN WC Sioux Falls. S.D. 270 
1<N W S Waterloo. Iowa 090 KNX Los Angeles. Calif. 070 
KOA Denver. Colo. 850 
KOAC Corvallis, Oreg. 550 
KOAL Price, Utah 1230 
KOAM Pittsburg, 1<ens. 860 
KOH Albuquerque. N.Mex. 770 
KOBE Las Cruces, N.Mex. 1450 
KOBH Hot Springs, S.Dak. 580 
ROCA Kilgore, Tex. 1240 
KOCY Oklahoma City, Okla. 1340 
KODA Houston, Tex. 1010 KODE Joplin. Mo. 1230 
KODI Cody, Wyo, 1400 
KOOL The Dalles, Oreg. 1440 
1<ODY North Platte, Nebr. 1240 
KOEL Oelwein, Iowa 950 
I(OFA Yuma. Ariz. 1240 
KOFE Pullman, Wash. 1150 
KOFI Kalispell, Moot. 930 
KOFO Ottawa. Kans 1220 
KOFY San Mateo, Calif. 1050 
ICOGA Ogallala, Nebr. 930 
KOGT Orange. Tex. 1600 
KOH Reno. Nev. 630 
KOHO Honolulu. Hawaii 1170 
I(OHU Hermiston. Oreg. 1570 
KOIL Omaha, Nebr. 1290 
KOIN Portland, Oreg. 970 
KOJM Havre, Mont. 610 
K01(4 Shreveport, La. 980 
KOKE Austin, Tex. 370 
KOKL Okmulgee, Okla. 240 
I101<0 Warrensburg, Mo. 450 
KOKX Keokuk, Iowa 310 
KOI<Y Little Rock. Ark. 440 
KOL Seattle. Wash. 300 
KOLD Tucson. Ariz. 450 
KOLE Port Arthur, Tex. 340 
KOLI Quanah, Tex. 150 
KOLO Reno, Nev. 920 
KOLR Sterling. Cole. 490 
KOLS Pryor. Okla. 570 
KOLT Scottsbluff. Nebr. 320 
KOLY atabridge, S Dak. 300 
KOMA Okla. City. Okla. 520 
KOME Tulsa, Okla. 300 
ROMO Seattle. Wash. 000 
KOMW Omak, Wash, 680 
I<Oa1V Watsonville. Calif. 340 
KONE Reno, Nev. 450 
KONG Visalia. Calif. 400 
I(ONI Spanish Fork, Utah 480 
KONG San Antonio. Tex. 860 
KONP Pert Angeles. Wash. 450 
KOOD Honolulu, Hawaii 990 
1(001( Billings, Mont. 970 
KOOL Phoenix, Arie, 960 
1(000 Omaha, Nebr. 1420 
!COOS Coos Bay. Oreo. 1230 
KOPR Butte. Mont. 550 
ROPY Alien. Tex. 1070 
ROOT Bellingham, Wash. 1550 
KORA Bryan, Tex. 1240 
KORC Mineral Wells. Tex. 1140 
KORO Pasco. Wash. 910 
KORE Eugene, Grey. 1450 
KORK Las Vegal. Nev. 1340 
ICORL Honolulu. Hawaii 650 
KORN Mitchell. S.Dak. 1490 
KORT Grangevllle, Idaho 1230 
KOSA Odessa. Tex. 1230 

KOWL Bijou, Calif. 
I(OW N Escondido, Calif. 
KOXR Oxnard. Calif. 
KOY Phoenix, Ariz. 
I(OYL Odessa, Tex. 
KOYN Billings, Mont: 
KOZE Lewiston. Idaho ' 
KOZI Chelan. Wash. 
KOZY Grand Rapids, Minn. 
K PAC Port Arthur, Tex. 
KPAK Minden. La. 
1(PAL Palm Springs, Calif. 
I<PA Al Portland, Oreo. 
1(PAN Hereford. Tex. 
((PAP Redding. Calif. 
((PAS Banning. Calif. 
KPAY Chico, Calif. 
ICPBA Pine Bluff. Ark. 
I<PBM Carlsbad. N.Mex. 
KPCA Marked Tree, Ark. 
KPDN Pampa, Tex. 
KPDQ Portland, Oreg. 
KPEG Spokane. Wash. 
KPEL Lafayette. La. 
((PEP San Angelo, Tex. 
((PER Gilroy. Calif. 
KPET Lamesa, Tex. 
KPGE Page, Ariz. 
KPHO Phoenix, Ariz. 
KPIG Cedar Rapids, Iowa 
KPI I< Colorado Seeps., Colo. 
I<PIN Casa Grande. Ariz. 
KPIR Eugene, Wash. 
1(PKW Pasco. Wash. 
KPLA Plainview. Tex. 
1(PLC Lake Charles. La. 
I(PLK Dallas. Oreg. 
KPLT Paris, Tex. 
KPLW Union, Mo. 
((PLY Crescent City, Calif. 
KPMC Bakersfield, Calif. 
KPNG Port Neches, Tex. 
KPOC Pocahontas. Ark. 
KPOD Crescent City, Calif. 
ICPOF Denver. Colo. 
KPOI Honolulu. Hawaii 
KPOJ Portland. Oreg. 
KP01< Scottsdale. Ariz 
KPOL Los Angeles. Calif. 
KPON Anderson, Calif. 
KPOR Quincy. Wash. 
((POW Powell, Wyo. 
KPPC Pasadena. Calif, 
I<PO Wenatchee. Wash. 
KPRB Redmond. Oreg. 
K PRC Houston. Tex. 
KPRK Livingston, Mont. 
I(PRL Poso Robles. Calif. 
((PRO Riverside. Calif. 
IC PRS Kansas City, Mo. 
1<PSO Falfurrias, Tex. 
1< PST Preston. Idaho 
KPTL Carson City, Nev. 
KPUG Bellingham, Wash. 
KIJAQ Austin. Minn. 
KQDF Spokane. Wash. 
1(001 Bismarck. N.D. 
KQDY Minot. N.Dak. 
KOEN Roseburg. Oreg. 
KQEO Albuquerque, N.Mex. 
KQIK Lakeview. Dreg. 
KQMS Redding. Calif. 
KATE Missoula, Mont, 
KATY Everett, Wash. 
KQV Pittsburgh. Pa. 
KRAC Alamogordo. N.M. 
KRAD E. Grand Forks. Minn. 
KRAE Cheyenne, Wyo. 
KRAI Craig. Colo. 
KRAK Stockton. Calif. 
KRAL Rawlins, Wyo. 
K RAM Las Vegas. Nev. 
(RAN Morton, Tex. 
KRAY Amarillo. Tex. 
KRAZ Albuquerque. N.Mex. 
ICRBA Lufkin, Tex. 
KRBC Abilene, Tex. 
I(RRI St. Peter, Minn. 
KRBN Red Lodge. Mont. 
KRBO Las Vegas. Nev. 
K RCK Ridgecrest, Calif. 
K RCO Prineville. eOreo. 
K ROG Redding, Calif. 
KRDO Colo. Springs. Colo. 
KRDP Reedsport, Oreo. 
KRDU Dlnuba, Calif. 
KRE Berkeley. Calif. 
K REB Shreveport. La. 
KRED Eureka. Calif. 
K REH Oakdale, La. 
KREI Farmington. Mo. 
KREM Spokane. Wash. 
KRED Indio, Calif. 
KREW Sunnyslde, Wash. 
KREX Grand June., Coll. 

C.L. Location Kc. 
<OSE Osceola, Ark. 8 
<OSI Aurora, Colo. 14 
KOSY Texarkana. Ark. 7 
COTA Rapid City, S.Dak. 13 
COTE Fergus Falls, Minn. 12 
<OTN Pine Bluff, Ark. 14 
COTS Deming. N.M. 12 
<OUR Independence, Iowa 12 
(OVC Valley City, N.Dak. l4 
KOVE Lander, Wyo. 13 
<OVO Provo, Utah 9 

KOWB Laramie, Wyo. 12 
14 
14 

9 
5 

60 
30 
90 
80 
50 
90 
30 
20 
90 
30 
60 
90 
90 
50 
10 
50 

310 
910 
300 
220 
490 
250 
240 
450 
410 
860 
270 
490 
060 
590 
740 
580 
340 
800 
380 
420 
420 
290 
690 
340 
910 
450 
580 
260 
500 
340 
050 
470 
460 
490 
220 
240 
560 
150 
420 
310 
910 
380 
330 
440 
540 
580 
370 
260 
240 
560 
240 
950 
340 
230 
440 
590 
260 
340 
300 
170 
970 
280 
350 
320 
250 

230 
400 
340 
230 
410 
270 
590 
480 
550 
140 
240 
920 
280 
360 
580 
340 
470 
910 
450 
050 
360 
690 
230 
240 
470 
240 
400 
550 
480 
900 
800 
970 

1400 
1230 
920 

G.L. Location Kc. 
I(RFO Owatonna. Minn. 1390 
KRFS Superior. Nebr. 1600 
I(RG1 Grand Island, Neb. 1430 
ICROy Weslasco, Tex. 1290 
I(RHD Duncan. Okla. 1350 
KRIB Mason City, Iowa 1490 
I<RIC Beaumont, Tex. 1450 
((RIG Odessa. Tex. 1410 
KRIH Rayville, La. 990 
((RIO McAllen, Tex. 910 
KR1Z Phoenix, Ariz. 1230 
KRI<C King City, Calif. 1570 
K RFD Los Angeles, Calif. 1150 
KRKO Everett. Wash, 1380 
K RLA Pasadena, Calif, 1110 
1( RLC Lewiston, Idaho 13501080 

KRLD Dallas. Tex, 
I<RLN Canon City, Colo. 1400 
KRLW Walnut Ridge, Ark. 1320 
K RM D Shreveport, La. 1340 
I(Ra1G Tulsa, Okla, 740 
I(RML Carmel, Calif. 1410 
KRMMO Monett, Mo. 990 
KRMS Osage Beach, Mo. 1150 
KRNO San Bernardino. Calif. 1240 
I(RNR Roseburg. Oreg 1490 
I<RNS Burns. Oreg. 1290 
I< RNT Des Moines, Iowa 1350 
KRNY Kearney, Nebr. 1460 
K ROC Rochester, Minn. 1340 
K ROD El Paso. Tex. 600 
KFOE Sheridan, Wyo. 930 
KROF Abbeville, La. 960 
l(F.OP Brawley, Calif. 1300 
KFOS Clinton, Iowa `340 
1(FOX Crookston, Minn. 1260 
KROY Sacramento, Calif. 1240 
I<F PL Moscow. Idaho 1400 
KFRR Ruidoso, N.Mex. 1340 
KF RV Sherman, Tex. 010 
KFSC Othello. Wash, 1400 
I(FSD Rapid City. S.Dak. 1340 
KRSI St. Louis Park, Minn. 950 
'(ESL Russell. Kans. 990 
KRSN Los Alamos. N.Mex. 490 
1(1(5V Roswell, N.Mex. 230 
KRTN Raton. N.Mex. 490 
I(6TR Thermopolis, Wyo. 490 
KP,UN Ballinger. Tex. 400 
I(8US Ruston, La. 490 
K 8 U X Glendale, Ariz. 360 
K R VC Ashland. Oreg. 350 
KRV N Lexington, Nebr. 010 
I< lit X I( Rexburg. Idaho 230 
KRYS Corpus Christi. Tex. 360 
KRZE Farmington, N.M. 280 
KRZY Grand Prairie. Tex. 730 
KSAC Manhattan, Kans. 580 
)(SAL Salino. Kans, 1150 
KSAM Huntsville. Tex. 1490 
1(SAN San Francisco, Calif. 1450 
KSAY San Francisco. Calif. 1010 
KSBW Salinas, Calif. 1380 
(SCB Liberal, Kans. 600 
<SCJ Sioux City, Iowa 1360 
(SCO Santa Cruz, Calif. 1080 
<SD St. Louis, Mo, 550 
<SON Aberdeen. S.Dak. 930 
<SOO San Diego. Calif. 1130 
<3DR Waterton, S.Dak. 1480 
K SEE Santa Marla, Calif. 1480 
(SEI Pocatello. Idaho 930 
<SEK Pittsburg. Kans. 1340 
<SEL Lubbock. Tex. 950 

KSE M Moses Lake. Wash. 1470 
KSEN Shelby. Mont. 1150 
l(SEO Durant, Okla. 750 
KSET El Paso, Tex. 1340 
((SEW Sitka, Alaska 1400 
I<3EY Seymour, Tex. 1230 
I(SFA Nacogdoches, Tex. 860 
KSFE Needles. Calif. 1340 
IC SFO San Francisco. Calif, 560 
KSGM Chester, III. 980 
((SIB Creston, Iowa 1520 
1(510 Sidney, Nebr. 1340 
KSIG Crowley. La. 1450 
KSIL Silver City. N.Mex. 1340 
I(SIM Sikeston. Mo, 1400 
KSIR Wichita. Kans. 900 
ISIS Sedalia, Mn. 
KSI W Woodward. Okla. 14501050 

l(SIX Corpus Christi. Tex. 1230 
I<S18 Jamestown. N.Dak. 600 
KSI(I Sun Valley, Idaho 1340 
KSI(Y Dallas. Tex. 660 
KSL Salt Lake City, Utah 1160 
KSLM Salem, Oreg. 1390 
KSLO Opelousas. La. 1230 
KSLV Monte Vista, Cole. 1240 
1(Sa1A Santa Maria, Calif. 1240 
KSMN Mason City. Iowa 1010 
KSMO Salem, Mo. 1940 
KSNB Santa Barbara. Calif. 1290 
KSNY Snyder. Tex. 1450 
KSO Des Moines, Iowa 1460 
KSOI( Arkansas City, Kans, 1280 
KSON San Diego. Calif. 1240 
KS00 Sioux Falls, S.Dak. 1140 
KSOP Salt Lake City. Utah 1370 
I<SOX Raymondville, Tex. 1240 
KSPA Santa Paula. Calif. II 00 
I<SPI Stillwater. Okla. 780 
I<SPL Diboll, Ten. 1260 
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C.L. Location Kc. C.L. Location Kai C.L. Location Ke C.L. Location Ke. 

KSPT Sandpoint, Idaho 1400 KUAM Agana. Guam 610 KWEB Rochester. Minn, KYRO Potosi, Mo. 1280 

KSRA Salmon, Idaho 960 KUBA Yuba City. Calif. 1600 
.1270 

KWED Seguin, Tex. 1580 KYSM Mankato, Minn. 1230 

KSRC Socorro, N.Mex. 1290 KU BC Montrose, Colo. 580 KWEI Weiser, Idaho 1260 KYSN Colorado Soros., Colo. 1460 

KSRO Santa Rosa, Calif. 1350 KUBE Pendleton, Oreg. 1050 KWEL Midland, Tex. 1600 KYSS Missoula, Mont. 910 

KSRV Ontario, Oreg. 1380 RUDE Oceanside, Calif. 1920 KWEW Hobbs, N.Mex. 1480 KYTE Pocatello. Idaho 1290 

KSSS Colorado Springs, Cole. 740 KUDI Great Falls, Mont. 1450 KWFR San Angelo, Tex. 1260 KYUM Yuma. Ariz. 560 

KSST Sulphur Springs, Tex. 1230 KUDL Kansas City, Mo. 1380 KWFT Wichita Falls, Tex. 620 KYVA Gallup, N.Mex. 1230 

KSTA Coleman, Tex. 
KSTB Breckenridge. Tez. 14301000 

KUDU Ventura. Calif. 1590 
KUEN Wenatchee, Wash 900 

K W G Stockton, Calif. 1230 
K W H I Brenham, Tex. 1280 

KYW Cleveland, Ohio 1100 
KZEE Weatherford. Tex. 1220 

KSTL St. Louis, Mo. 690 KUEQ Phoenix,. Ariz. 740 KWHK Hutchinson, Kans. 126 0 KZEY Tyler. Tez. 690 

KSTH St. Helen's. Oreg. 1600 KUGN Eugene. Oreg. 590 0 KWHN Fort Smith, Ark. KZIN Coeur d'Alene. Idaho 1050 

KSTN Stockton, Calif. 1420 
'KSTP St. Paul, Minn. 1500 

KU IK H illsboro, Oreg. 1360 
KU1 Walla Walla. Wash. 1420 

KWHO Salt Lake City, Utah 860 
K W H W Altus. Okla. 

KZIP Amarillo. Tex. 1310 
KIIX Fort Collins, Colo. 600 

KSTR Grand Junction, Colo. 620 KUKA San Antonio, Tez. 1250 KWIC Salt Lake City. Utah 1570 KZNG Hot Springs, Ark. 1470 

KSTT Davenport. Iowa 1170 KUKI Ukiah, Calif. 1400 KWIK Pocatello, Idaho 1240 KIOK Prescott, Ariz. 1340 

KSTV Stephenville, Tex. 1510 KUKO Post. Tex. 1370 K W IL Albany. Oreg. 790 KZOL Farwell. Tex. 1570 

KSUB Cedar City, Utah 590 KU KU Willow Springs, Mo. 1330 KWIN Ashland, Oreg. 580 KZON Tolleson, Ariz. 1190 

KSUD W. Memphis. Ark. 730 KULA Honolulu, Hawaii 690 K W I P Merced, Calif. 580 KZOT Marianna, Ark. 1460 

KSUE Susanvllle. Calif. 1240 KULE Ephrata, Wash. 730 KWIQ Moses Lake, Wash. 260 KZOW Globe, Ariz. 1240 

KSUM Fairmont, Minn. 1370 KULP El Campo. Tex. 1390 KWIV Douglas. Wyo. 050 KZUN Opportunity. Wash. 630 

KSUN Bisbee. Ariz. 1230 KUMA Pendleton, Oreg. 1290 KWIZ Santa Ana, Calif. 480 KZZN Littlefield, Tex. 1490 

KSVC Richfield. Utah 960 KUNO Corpus Christi, Tex. 1400 KWJJ Portland, Oreg. 080 WAAA Winston-Salem, N.C. 980 

KSVN Ogden'. Utah 730 KUOA Siloam Springs. Ark. 1290 KW I< St. Louis, ato. 380 WAAB Worcester, Mass. 1440 

KSVP Artesia, N.Mex. 990 KUOM Minneapolis, Minn. 770 KWKC Abilene, Tex. 340 WAAF Chicago, III. 950 

KSWA Graham, Tex. 1330 KUPD Tempe, Ariz. 1060 KW KH Shreveport. La. ISO WAAG Adel. Ga. 1470 

KSWC Tucson, Ariz. 1550 KUPI Idaho Falls, Idaho 980 KW KW Pasadena, Calif. 300 WAAP Peoria, III. 1350 

KSWI Council Bluffs. Iowa 1560 KURA Moab. Utah 1450 KWKY Des Moines. Iowa 150 WAAT Trenton, N.J. 1300 

KSWO Lawton, Okla. 
KSXX Salt Lake City, Utah 6301380 

OURL Billings, Mont, 730 
KURV Edinburg, Tex.. 710 

K W LC Decorah, Iowa 
KWLD Liberty, Tez. 

240 
050 

WAAX Gadsden, Ala. 570 
WAAP Huntsville, Ala. 1550 

I(SYC Yreka, Calif. 1490 KURY Brookings, Oreg. 910 KWLM Willmar, Minn. 340 WABA Aguadilla, P.Rieo 850 

KSYL Alexandria. La. 970 KUSD Vermillion, S.Dak. 690 KWLW Nampa, Idaho 340 WABB Mobile, Ala. 1480 

KSYX Santa Rosa, N.Mex. 1420 KUSH Cushing, Okla. 1600 KWMT Ft. Dodge, Iowa 540 WABC New York, N.Y. 770 

I(TAC Tacoma, Wash. 850 KUSN St. Joseph. Mo, 1270 K W NA Winnemucca, Nev. 400 WABF Fairhope, Ala. 1220 

KTAE Taylor, Tex. 1260 KUTA Blanding. Utah 790 KWNO Winona, Minn. 230 WABG Greenwood, Miss. 960 

1(TAN Tucson. Ariz. 580 KUTI Yakima. Wash. 980 KWNT Davenport, Iowa 580 WABI Bangor. Maine 910 

KTAR Phoenix, Ariz. 620 KUTT Fargo, N.Dak. 1550 KWOA Worthington. Minn. 730 WAS) Adrian, Mich. 1490 

KTAT Frederick. Okla. 1570 KUTY Palmdale. Calif. 1470 KWOC Poplar Bluff. Mo. 930 WABL Amite, La. 1570 

KTBB Tyler. Tex. 600 1<U V R Holdredge. Nebr. 1380 KWOE Clinton, Okla. 1320 WABO Waynesboro. Miss. 990 

KTBC Austin, Tex. - 590 KUXL Golden Valley, Minn. 'KWON Bartlesville. Okla. 1400 WABQ Cleveland, Ohio 1540 

KTCB Malden. Mo. . 1470 KUZN W. Monroe, La. 1310 KWOR Worland, Wyo- 1340 WABR Winter Park, Fla. 1440 

KTCI Tarrytown, Nebr. 690 KUZZ Bakersfield, Calif. 800 KWOS Jefferson City, Mo. 1240 WABT Tuskegee, Ala, 580 

KTCN Berryville. Ark. 1480 KVAN Vancouver, Wash. 1480 KWOW (Pomona, Calif. 1600 WABV Abbeville. S.C. 1590 

KTCR Minneapolis, Minn. 690 KVC K Wolf Point. Nebr. 1450 KWPC Muscatine, Iowa 860 WABW Annapolis. Md. 810 

KTCS Fort Smith, Ark. 1410 KVCL Winnfield, La. 1270 KWPM West Plains. Mo. 1450 WABY Albany. N.Y. 1400 

KTDO Toledo. Oreg. 1230 KVCV Redding, Calif. 600 KWPR Claremore. Okla. 1270 WABZ Albemarle. N.C. 1010 

KTEE Idaho Falls, Idaho 900 KVEC San Luis Obispo, Calif. 920 KWRA Idaho Falls, Idaho 1400 WACA Camden, S.C. 1590 

KIEL Walla Walla, Wash. 1490 KVEE Conway. Ark. 330 KWRD Henderson, Tex. 1470 WACB Kittanning, Pa. 1380 

KTEM Temple, Tex. 1400 KVEG Las Vegas, Nev. 970 KWRE Warrenton, Mo. 730 WACE Chicopee. Mass. 730 

KTER Terrell. Tex. 1570 KVEL Vernal, Utah 250 KWRF Warren, Ark. 860 WACK Newark, N.Y. 1420 

KTFI Twin Falls. Idaho 1270 KVEN Ventura. Calif. 450 K W RO Coquille, Oreg. 630 WACL Waycross. Ga. 570 

KTFO Seminole, Tenn. 1250 KVER Clovis, N.Mex. 980 KWRT Boonville. Mo, 1370 WACO Waco. Tex. 1460 

KTFS Texarkana. Tex. 1400 KVET Austin, Tex. 300 K W R V McCook, Nebr, 1360 WACR Columbus, Miss. 1050 

KTFY Brownfield, Tex. 1300 KVFC Cortez, Colo. 740 KWRW Guthrie, Okla. 1490 WACT Tuscaloosa, Ala. 1420 

KTHE Thermopolis, Wyo. 1240 KVFD Ft. Dodge. Iowa 400 KWSC Pullman, Wash. 1250 WADA Shelby. N.C. 1390 

KTHS Little Rock, Ark. 1 1090 KVGB Great Bend, Kans. 590 KWSD Mt. Shasta. Calif. 620 WADC Akron. Ohio 1350 

KTHT Houston, Tex. 790 I(V I Seattle. Wash. 570 KWSH Wewoka-Seminole, WADE Wadeshoro, N.C. 1210 

KTIB Thibodaux. La. 630 KVIC Victoria- Tex. 340 Oklahoma 1260 WADK Newport, R.I. 1540 

KTIL Tillamook. Oreg. 1590 KVIL Highland Park, Tex/ 150 KWSK Pratt, Kans. 1570 WADO New York, N.Y. 1280 

KTIM San Rafael, Calif. 1510 
KTIP Porterville, Calif. 1450 
KTIS Minneapolis, Minn. 900 
KTIX Seattle, Wash. 1590 
KTJS Hobart. Okla. 1420 

KVIM New Iberia, La. f 
KVIN Vivita, Okla. I 
KVIP Redding, Calif. 
K V K M Monahans, Tex. 
KVLB Cleveland, Tex. 

360 
470 
540 
330 
410 

KWSL Grand Junction, Colo. 1340 
KWSO Wasco, Calif. 1050 
KWTC Barstow, Calif. 1230 
KWTO Springfield. Mo. 560 
KWTX Waco. Tex. 1290 

WADP Kane. Pa, 960 
WADS Ansonia. Conn. '690 
WAEB Allentown, Pa. 790 
WAEL Mayaguez, P.Rieo 600 

KTKN Ketchikan, Alaska 930 KVLC Little Rock,Ark. 050 K W V N Concord, Calif. 11480 WAFC Staunton, Va. 900 

KTKR Taft. Calif. 1310 KVLF Alpine., Tex. 240 KWVR Enterprise, Ore,. 1340 WAFS Amsterdam, N.Y. 1570 

KT KT Tucson. Ariz. 990 KVLG LaGrange. Tex. 570 KWVY Waverly, Iowa 1470 WAGE Leesburg, Va. 1290 

KILO Tullulah La. 1360 le VLH Pauls Valley. Okla. 470 KWWL Waterloo, Iowa 1330 WAGF Dothan, Ala. 1320 

KTLN Denver, Colo. 1280 KVLL Livingston, Tex. 1220 KWYK Farmington, N.Mex. 960 WAGG Franklin, Tenn. 950 

KILO Mtn. Home. Ark. 1490 KVLV Fallon. Nev. 250 KWYN Wynne, Ark. 1400 WAGM Presque Isle, Maine 950 

KTLQ Tahlequah. Okla. KVMA Magnolia. Ark. 630 KWYO Sheridan, Wyo. 1410 WAGN Menominee, Mich. 1340, 

KTLU Rusk, Tex. ' i 15801350 KVMC Colorado City, Tex. 320 KWYR Winner, S.Dak. 1260 WAGR Lumberton, N.C. 580 

KTLW 'Texas City. Tex. 920 KVML Sonora, Calif. 450 KXA Seattle. Wash. 770 WAGS tBishopville, S.C. 1380 

KTMC McAlester, Okla. 1400 KVNA Flagstaff, Ariz. 690 KXAR Hope, Ark. 1490 WAGY Forest City, N.C. 1320 

KTMS Santa Barbara. Calif, 1250 KVNC Winslow, Ariz. 010 KXEL Waterloo, Iowa 1540 W AI K Galesburg, III. 1590 

KTNC Falls City. Nebr. 1230 
KTNM Tucumcari, N.Mex. 1400 

KVNI Coeur d'Alene, Idaho 
KVNU Logan, Utah 

240 
610 

OXEN St. Louis, Mo, 1010 
KXEO Mexico, Mo. 1340 

WAIL Baton Rouge, La. 1460 
WAIM Anderson, S.C. 1230 

KTNT Tacoma, Wash. 1400 KVOB Bastrop, La. 340 KXGI Ft. Madison. Iowa 1360 WAIN Columbia, Ky. 1270 

KTOC Jonesboro, La. 920 KVOC Casper. Wyo. 230 KXGN Glendive, Mont. 1400 WAIP Prichard. Ala. 1270 

KTOD Sinton, Tex. 1590 KVOE Emporia, Kans. 400 KXGO Fargo. N.D. 790 WAIR Winston-Salem, N.C. 1340 

((TOE Mankato. Minn. 1420 KVOG Ogden, Utah 490 KXIC Iowa City, Iowa 800 WAIT Chicago, III. 820 

KTOH Lihue, Hawaii 1490 K VOL Lafayette, La. 330 KXIT Dalhart. Tex. 1410 WAIF Decatur, Ala. 1490 

KTOK Oklahoma City. Okla. 1000 KVOM Morrllton, Ark. 800 KXIV Phoenix, Ariz. 1400 W AJR Morgantown. W.Va. 1440 

KTON Belton, Tex. 940 KVON Napa. Calif. 440 KXJK Forrest City, Ark. 950 WAKE Atlanta, Ga. 1340 

0T00 Henderson. Nev. 1280 KV00 Tulsa, Okla. 170 KXL Portland, Oreg. 750 WAKN Aiken, S.C. 990 

KTOP Topeka. Kans. 1490 KVOP Plainview, Tex. 400 KXLE Ellensburg, Wash. 240 WAKO Lawrenceville, III. 910 

KTOW Sand Sprint. Okla. 1340 KVOR Colo. Springs, Colo. . 300 KXLF Butte, Mont. 370 WAKR Akron, Ohio 1590 

KTPA Prescott. Ark. 1370 KVOU Uvalde, Tez. 400 K XL1 Helena. Mont. 240 WAKY Louisville. Ky. 790 

KTRB Modesto. Calif. 860 KVOW Riverton, Wyo. 450 KXLL Missoui, Mont. 450 WALA Mobile. Ala. 1410 

. KTRC Santa Fe. N.Mex. 1400 KVOX Moorhead, Minn. 280 KXLO Lewiston, Mont. 230 WALD Walterboro, S.C. 1220 

KTRE Lufkin. Tex. 1420 KVOY Yuma, Ariz. 400 KXLR Little Rock, Ark. 150 WALE Fall River, Mass. 1400 

KTRF Thief River Falls, KVOZ Laredo, Tez. 490 KXLW1Clayton, Mo. 320 WALG Albany, Ga. 1590 

Minn. 1230 1<VPI Ville Platte, La. 050 1<XLV Spokane, Wash. 920 WALK Patchogue. N.Y. 1370 

KTRH Houston, Tex. 740 KVRC Arkadelphia. Ark. 240 KXO El Centro, Calif. 230 WALL Middletown, N.Y. 1340 

KTR1 Sioux CitY. Iowa 1470 KVRE Santa Rosa, Calif. 460 KXOA Sacramento. Calif. 470 WALM Albion, Mich. 1260 

KTRM Beaumont, Tex. ' 990 KVRH Salida. Colo. , 340 KXOK St. Louis. Me. 630 WALO Humacao, P.R 1240 

KTRN Wiehlta Falls, Tex. 1290 KVRS Rock Springs. Wyo. 360 KXOL Ft. Worth, Tez. 360 WALT Tampa, Fla. I 1110 

KTRY Bastrop. La. 730 KVSA McGehee, Ark. 220 KXOX Sweetwater. Tex. 240 WALY Herkimer, N.Y.. 1420 

KTSA San Antonio. Tex. 590 I(VSF Santa Fe, N.Mex. 260 KXRA Alexandria, Minn. 490 WAMD Aberdeen, Md. 970 

KTSL Burnett. Tex. 340 KVSH Valentine, Nebr. 940 KXRJ Russellville. Ark. 490 WAME Miami, Fla. 1260 

KTSM El Paso, Tex. 380 l(VSO Ardmore. Okla, 240 KXRO Aberdeen, Wash. 320 WAMI Opp, Ala. 860 

KTTN Trenton, Mo. 600 KVWC Vernon, Tex. 490 KXRX San Jose, Calif. 500 WAML Laurel, Miss. 1340 

KTTR Rolla. Mn. 490 K V W M Show Low, Ariz. 050 KXXL Bozeman, Mont. 450 WAMM Flint, Mich. 1 1420 

KTTS Sprinafield.,Mo. 400 l<VWO Cheyenne. Wyo. 370 KXXX Colby. Kans. 790 WAMO Homestead, Pa. 860 

((TUC Tucson, Ariz. 400 KWAC Bakersfield, Calif. 490 KXYZ Houston, Tex. 320 WAMR Venice, Fla. 1320 

KTUE Tulio, Tez. 280 l(WAD Wadena, Minn. 920 OVA San Francisco, Calif. 260 WAMS Wilmington, Del. 1380 

KTUL Tulsa. Okla. 430 K W Al( Stuttgart. Ark. 240 KYCA Prescott. Ariz, 490 WAMW Washington, Ind. 1580 

KTUR Turlock, Calif. 390 KWAL Wallace, Idaho '620 KYCN Wheatland. Wyo. 340 WAMY Amory, Miss. 1580 

KTUX Pueblo, Colo. 480 KWAM Memphis. Tenn. 990 KYES Roseburg, Oreg. 950 WANA Anniston, Ala. 1490 

KTW Seattle. Wash. 250 KWAT Watertown. S.Dak. 950 KYJC Medford. Oreg. 230 WANB Waynesburg, Pa. 1580 

KIWI Golden. Colo 250 it WBA Baytown, Tez. 1360 KYME Poise, Idaho 740 WAND Canton, Ohio ' 900 

KTWO Casper. Wyo. 470 KWBR Wichita, Kans. 1410 KYND Tempe, Ariz. 580 WANE Ft. Wayne. Ind. 1450 

KTXJ Jasper, Tex. 350 K W BC Navasota, Tex. 1550 KYNG Coos Bay. Oreg. 420 WANN Annapolis. Md. 1190 

KTXL San Angelo, Tex. 340 K W BE Beatrice, Nebr. 1450 KYNO Fresno. Calif. 300 WANS Anderson. S.C. 1280 

KTXO Sherman, Tex. 500 KWBG Boone, Iowa 1590 KYNT Yankton. S.Dak. 450 WANT Richmond. Va. 990 

'KTYM Inglewood, Calif. 460 KW BW Hutchinson, Kans. 1450 
KWCB Searcy, Ark. 1900 

KYOK Houston, Tex. , 

KYOR Blythe,iCalif, 
590 
450 

WANY Albany, KY. 1390 
WAOK Atlanta, Ga. 1380 

KWCL Oak Grove, La. 1280 KYOS Merced. Calif. 480 WAOV Vincennes, Ind. 1450 

172 WHITE'S RADIO LOG KWCO Chickasha, Okla. 1560 KYOU Greeley, Colo. 450 WAPA San loan, P.R. 680 
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C.L. Location Ke. C.L: Location Ke. C.L. Lot' 'floe Re. C. L. Location Re. WAPC Riverhead, N.Y. 1570 WBGN Bowling Green, Ky. 1340 WCEC Rocky Mount, N.C. 8 10 WCVS Springfield, III. 1450 WAPE Jacksonville, Fla. 690 WBGR Jesup, Ga. 1370 WCED DuBois, Pa. 14 20 WCWC Ripon, Wis. 1600 W APF McComb, Miss. 580 WBHB Fitzgerald, Ga. 1240 WCEF Parksburg, W.Va. 10 50 WCYB Bristol. Va. 690 WAPG Arcadia, Fla. 1480 WBHC Hampton, S.C. 1270 WCEH Hawkinsvllle, Ga. 6 10 WCYN Cynthiana. KY. 1400 WAPI Birmingham, Ala, 1070 WBHF Cartersville, Ga. 1450 WCEM Cambridge, Md. 12 40 WDAD Indiana, Pa. 1450 WAPL Appleton, Wis. 1570 WBH h1 Birmingham. Ala. 1550 WCEN Mt. Pleasant, Stich. II 50 WDAE Tampa, Fla. 1250 WAPO Chattanooga, Tenn. 1150 WBHP Huntsville. Ala. 1230 WCER Charlotte, Mich, 13 90 WDAF Kansas City, Mo. 610 WAPX Montgomery. Ala. 1600 WBIA Augusta, Ga. 1230 WCFL Chicago, Ill. 10 00 WDAI( Columbus, Ga. 540 WAQE Towson, Md. 1570 WBIC Islip. N.Y. 540 WCFR Springfield. Vt. 14 80 WDAL Meridian, Miss. 1330 WARA Attleboro. Mass. 1320 WBIE Marietta, Ga. 1050 WCFT Dallas, N.C. 9 60 W D A N Danville. III. 1490 WARB Covington, La. 730 WBIG Greensboro, N.C. 1470 WCFV Clifton Forge, Va. 012 30 WDAR Darlington, S.C. 1350 WARD Johnstown, Pa. 1490 WBIL Leesburg, Fla. 1410 WCGA Calhoun, Ga. 9 00 W DAS Philadelphia, Pa. 1480 WARE Ware, Mass. 1250 WBIP Booneville. Miss. 1400 WCGC Belmont, N.C. 12 70 W DAX McRae. Ga. 1410 WARF Jasper, Ala. 1240 WBIR Knoxville. Tenn. 1240 WCGO Chicago Hghts., III. 16 00 WDAY Fargo, N. Dak. 970 W ARI Abbeville, Ala. 1480 WBIS Bristol, Conn. 1440 WCHA Chambersburg, Pa, 9 00 WDBC Escanaba. Mich. 680 WARK Hagerstown, Md. 1490 WBO W Bedford, Ind. 1340 WCHB Inkster, Mich. 14 40 W DBF Delray Beach. Fla. 1420 WARL Arlington. Va. WBIZ Eau Claire, Wis. 1400 WCHI Chillicothe. Ohio 13 50 WOBJ Roanoke, Va. 960 WARM Scranton, Pa. 590 WBKH Hattiesburg, Miss. 950 WCH1 Brookhaven, Miss. 14 70 W DBL Springfield, Tenn. 1590 WARN Ft. Pierce, Fla. 1330 WBKN Newton, Miss. 1410 WCHK Canton, Ga. 12 90 W DBat Statesville, N.C. 550 WARU Peru, Ind. 1600 WBKV West Bend, Wis. 1470 WCHO Washington Court Ve DBO Orlando, Fla. 580 5 WASA Havre de Grace. Md. 1330 WBLA Elizabethtown, N.C. 1440 House, Ohio 1250 WDBQ Dubuque, Iowa 1490 WASI( Lafayette. Ind. 1450 WBLE Batesville, bliss. 1290 WCHL Chapel Hill, N.C. 1360 WDCF Dade City, Fla. 1350 WATA Boone, N.C. 1450 WBLF Bellefonte. Pa. 1330 WCHN Norwich, N.Y. 979 W OCR Hanover, N.H. 1340 WATC Gaylord, Mich. 900 WBLG Lexington, Ky. 1300 WCHP Tuscumbla, Ala. 1410 WDDT Greenville, Miss. 900 WATE Knoxville, Tenn. 620 WBLJ Dalton, Ga. 1230 WCHS Charleston, W.Va. 580 WDDY Gloucester, Va. 1420 WATH Athens, Ohio 970 WBLO Evergreen, Ala. 1470 WCH V Charlottesville, Va. 1260 WDEA Ellsworth, Me. 1350 WATK Antigo, Wis. 900 WBLR Batesburg. S.C. 1430 WC1L Carbondale, Ill. 10 20 WOES Pensacola, Fla. 610 WATh1 Atmore, Ala. 1590 WBLT Bedford, Va. 1350 WCIN Cincinnati, Ohio 14 80 WOEC Americus, Ga. 1290 WATN Watertown. N.Y. 1240 WBLU Salem, Va. 1480 WCJU Columbia. Miss. 14 50 WDEE Hamden, Conn. 1220 WATO Oak Ridge, Tenn. 1290 WBLY Springfield, Ohio 1600 WCKB Dunn, N.C. 7 80 W D EF Chattanooga. Tenn 1370 WATP Marion, S.C. 1430 WBMA Beaufort, N.C. 1400 WCK1 Greer. S.C. 13 00 WDEH Sweetwater, Tenn. 800 WATR Waterbury, Conn. 1320 WBMC McMinnville. Tenn. 960 WCKM Winnsboro, S.C. 12 50 W DEL Wilmington, Del. 1150 WATS Sayre Pa. 960 WBMD Baltimore. Md. 750 WCKR Miami, Fla. 6 10 WDEV Waterbury, Vt. 550 WATT Cadillac, Mich. 1240 WBMMK West Point, Ga. 1310 WCKY Cincinnati, Ohio 15 30 WDEW Westfield Mass, 1570 WATV Birmingham, Ala. 900 WBML Macon Ga. 1240 WCLA'Claxton, Ga. 14 70 W OGY Minneapolis. Minn. 1130 WATW Ashland. Wis. 1400 WBMT Black Mountain, N.C. 1350 WCLB Camilla, Ga. 12 20 WDIA Memphis, Tenn. 1070 WATZ Alpena, Mich. 1450 WBNC Conway, N.H. 1050 WCLC Jamestown, Tenn. 1260 WDIG Dothan. Ala. 1450 WAUB Auburn, N.Y. 1590 WBNL Boonville, Ind. 1540 WCLD Cleveland, Miss. 1490 WDIX Orangeburg, S.C. 1150 WAUC Wauchula, Fla. 1310 WBNR Beacon, N.Y. 1260 WCLE Cleveland, Tenn. 1570 WDJS Mt, Olive. N.C. 1430 WAUD Auburn. Ala. 1230 WBNS Columbus. Ohio 1460 WCLG Morgantown, W.Va. 1300 WDKD Kingstree, S.C. 1310 WAUG Augusta. Ge. 1050 WBNT Oneida, Tenn. 1310 WCLI Corning N.Y. 14 W D KN Dickson, Tenn. 1260 WAUX Waukesha. Wig. 1510 WBNX New York, N.Y. 1380 WCLO Janesviile. Wis. 12 30 WDLA Walton. N.Y. 1270 WAVC Boaz, Ala. 1300 WBNY Buffalo, N.Y. 1400 WCLS Columbus, Ga. 15 80 WDLB Marshfield, Wis. 1450 WAVE Louisville. Ky. 970 WBOB Galax, Va. 1360 WCLT Newark, Ohio 14 90 WDLC Port Jervis, N.Y. 1490 WAVI Dayton. Ohio 1210 WBOC Salisbury, Md. 960 WCLW Mansfield. Ohio 15 70 WDLE Delaware, Ohio 1550 WAVL Apollo, Pa. 910 WBOF Virginia Beach, Va. 1550 WC6IA Corinth, a11ss. 12 30 W DLM E. Moline, III. 960 WAVN Stillwater, Minn. 1220 WBO K New Orleans, La. 800 WCMB Harrisburg, Pa. 14 60 WDLT Indianola. Miss, 1380 WAVO Avondale Estates, Ga. 1420 WBOP Pensacola, Fla. 980 WCMC Wildwood, N.J. 12 30 VDLP Panama City. Fla. 590 WAVP Avon Park, Fla. 1390 WBOS Brookline. Mass. 1600 WCME Brunswick, Maine 9 00 WDh1F Buford, Ga. 1460 WAVU Albertville, Ala. 690 WBOW Terre Haute, Ind. 1230 WCM I Ashland, KY. 13 40 WDSIG Douglas, Ga. 860 WAVY Portsmouth, Va. 1350 WBOY Clarksburg. W.Va. 1400 WCMN Arecibo, P.R. 12 80 W Dail Marquette, hl ich, 1920 WAVZ New Haven, Conn. 1300 WBPZ Lock Haven, Pa. 1230 WCMP Pine City, Minn. 13 50 WDMV Pocomoke City, Md. 540 WAWA West Allis. Wis. 1590 WBRB Mt. Clemens. Mich. 1490 WCMR Elkhart, Ind. 12 VDNC Durham. N.C. 620 WAWK Kendallville, Ind. 1570 WBRC Birmingham, Ala. 960 WCMS Norfolk, Ve. IOSO VDNE Elkins. W,Va. 1240 WAWZ Zarephath, N.J. 1380 WBRD Bradenton, Fla. 1420 WCMT Martin, Tenn. i410 WDNG Anniston, Ala. 1450 W AXE Vero Beach, Fla. 1970 WBRE Wilkes-Barre, Pa. 1340 WCMY Ottawa. III. 1430 WDNT Dayton,Tenn. 1280 WAXU Georgetown, Ky. 1580 WBRG Lynchburg. Va. 1050 WCNB Connersville Ind. 1580 WD08 Canton. Miss. 1370 WAXX Chippewa Falls, Wis. 1150 WBRK Pittsfield. Mass. 1340 WCNC Elizabeth City, N.C. 1240 W DOC Prestonsburg, Ky. 1310 WAYB Waynesboro, Va. 1490 WBRh1 Marlon, N.C. 1250 WCNF Weldon, N.C. 1400 WDOD Chattanooga, Tenn- 1310 WAVE Dundalk, Md. 860 WBRN Big Rapids, Mich. 1460 WCNH Quincy, Fla. 1230 WDOE Dunkirk, N.Y. 1410 WAYN Rockingham, N.C. 900 WBRO Waynesboro, Ga. 1310 WCNL Newport. N. H. 1010 WDOG Marine City, Mich. 1590 WAYR Orange Park, Fla. 550 WBRT Bardstown, Ky. 1320 WCNR, Bloomsburg, Pa. 930 WDOK Cleveland, Ohio 1260 WAYS Charlotte. N.C. 610 WBRV Boonville, N.Y. 900 WCNT Centralia, III. 1210 WDOL Athens, Ga. 1470 WAYX Waycross, Ga. 1230 WBRX'Berwick, Pa. 1280 WCNU Crestview. Fla. 10 10 W DON Wheaton, Md. 1540 WAYZ Waynesboro, Pa. 1380 WBRY Waterbury, Conn. 1590 WCNX Middletown, Conn. 11 50 WDOR Sturgeon Bay. Wis. 910 WAZA Bainbridge, Ga. 1360 WBSC Bennetsvllle, S.C. 1550 WCOA Pensacola, Fla. 13 70 WDOS Oneonta, N.Y. 730 WAZE Clearwater, Fla. 860 WBSG Blackshear, Ga. 1350 WCOC Meridian, Miss. 9 10 WDOT Burlington, Va. 1400 WAZF Yazoo City. Miss. 1230 WBSM New Bedford. Mass. 1420 WCOG Greensboro, N.G. 13 20 WDOV Dover, Del. 1410 WAZL Hazelton, Pa. 1490 WBT Charlotte. N.C. 1110 WCOH Newnan, Ga. 14 00 W DO W Dowagiac, Mich, 1440 WAZY Lafayette, Ind. 1410 WBTA Batavia, N.Y. 1490 WCOJ Coatesville, Pa. 14 20 WDQN DuQuoin, Ill. 1580 WBAA West Lafayette, Ind. 920 WBTH Williamson. W,Va. 1400 WCOL Columbus, Ohio 12 30 WDRC Hartford, Conn. 1360 WBAB Babylon, N.Y. 1440 WBTL Farmvllle. N.C. 1050 WCON Cornelia, Ga. 14 50 WDSG Dillon, S.C. 800 WBAC Cleveland, Tenn. 
WBAG Burlington. N.C. 
WBAL Baltimore, Md. 

1340 
1150 
1090 

WBT ht Danville, Va. 
WBTN Bennington, Vt. 
WBTO Linton. Ind. 

1330 
1370 
1600 

WCOP Boston, Mass. 
WCOR Lebanon, Tenn. 
WCOS Columbia. S.C. 

II 50 
9 

14 0000 

WDSG Dyersburg. Tenn. 
WDSI( Cleveland. Miss. 
WDShI Superior, Wis. 

1450 
1410 

710 WBA M Montgomery, Ala. 740 WBTS Bridgeport. Ala. 1480 WCOU Lewiston, Maine 12 40 WDSP DeFuniak Springs. WBAP Ft. Worth, Tex. 570, 820 WBUC Buckhannon, W.Va. 1460 WCOV Montgomery, Ala, II 70 Florida 1280 WBAR Bartow, Fla. 1460 WBUD Trenton, N.J. 1260 WCOW Sparta, Wis. 12 90 W DSR Lake City. Fla. 1340 WBAT Marion. Ind. 1400 WBUT Butler. Pa. 1050 WCOY Columbia, Pa. 15 80 WDSU New Orleans, La. 1280 WBAW Barnwell, S.C. 740 WBUX Doylestown, Pa. 1570 WCPA Clearfield, Pa. 9 00 WDTI Danville, Va. 970 WBAX Wilkes-Barre, Pa. 1240 WBUY Lexington, N.C. 1440 WCPC Houston, Miss 13 20 WDUN Gainesville. Ga. 1240 WBAY Green Bay, Wis. 1360 WBUZ Fredonia, N.Y. 1570 Etowah, Tenn. 1220 WDUX Waupaea, Wis. 800 WBAZ Kingston, N.Y. 1550 WBVL Barbourville, Ky. 950 
`WCPH 
WCPat Cumberland, Ky. 1280 WDUZ Green Bay. Wis. 1400 WBBA Pittsfield, III. 1580 WBVP Beaver Falls. Pa. 1230 WCPO Cincinnati, Ohio 1230 WDVA Danville, Va. 1250 WBBB Burlington, N.C. 920 WBYE Calera, Ala. 1370 WCPS Tarboro, N.C. 760 WDVH Gainesville, Fla. 980 WBBF Rochester, N.Y. 950 WBYG Savannah, Ga.) 1450 WCQS Alma, Ga. 1400 WOVL Vineland, N.J. 1270 WBBI Abingdon. Va. 1230 W BYS Canton, III. 1560 WCRA Effingham, III. 1090 W D W D Dawson. Ga. 990 WBBK Blakely, Ga. 1260 WBZ Boston, Mass. 1030 WCRB Waltham, Mass. 1330 WOWS Champaign, III. 1400 WBBL Richmond, Va. 1480 WBZA Springfield, Mass. 1030 WCRE Cheraw, S.C. 1420 WDXB Chattanooga, Tenn, 1490 WBBM Chicago. III. 780 WBZY Torrington. Conn. 990 WCRI Scottsboro, Ala. 1050 WDXE Lawrenceburg. Tenn. 1370 WBBO Forest City, N.C. 780 WCAL Northfield, Minn. 770 WCRK Morristown, Tenn. 1150 WDXI Jackson. Tenn. 1910 WBBQ Augusta, Ga. 1940 WCAM Camden, N.J. 1310 WCRL Oneonta, Ala. 1570 WDXL Lexington, Tenn. 1490 WBBR E. St. Louis, III. 

WBBT Lyons, Ga. 
1490 
1340 

WCAO Baltimore. Md. 
WCAP Lowell. Mass. 

600 
980 

WCRM Clare, Mich. 
WCRO Johnstown, Pa. 

990 
123 0 

WDXN Clarksville. Tenn. 
WDXR Paducah, Ky. 

540 
1580 WBBW Youngstown, Ohio 1240 WCAR Detroit, Mich. 1130 WCRR Corinth, Miss. 1390 WDXY Sumter. S.C. 1240 WBBX Portsmouth, N.H. 1380 WCAT Orange, Mess. 1990 WCRS Greenwood, S.C. 1450 WDYL Ashland, Va. 1430 WBBY Wood River, III. 590 WCAU Philadelphia. Pa. 1210 WCRT Birmingham, Ala. 1260 W DZ Decatur, Ill. 1050 WBBZ Ponca City, Okla, 

WBCA Bay Minolta, Ala. 
1230 
1150 

WCAW Charleston, W.Va. 
WCAX Burlington. Vt. 

680 
620 

WCRV Washington, N.J. 
WCRW Chicago Ill. 

1580 
1240 

WEAR Greer, S.C. 
WEAG Alcoa, Tenn. 

800 
1470 WBCB Levittown, Pa. 1490 WCAY Cayce, S.C. 620 WCRY Macon, Ga. 900 WEAN! Arlington. Va. 1390 WBCH Hastings. Minh. 

WBCI Williamsburg. Va. 
WBCI( Battle Creek, Mich. 
WBCh1 Bay City. Mich. 
WBCR Christlaosburg, Va. 

1220 
740 
93 o 

144 0 
126 0 

WCAZ Carthage, III. 
WCBA Corning, N.Y. 
WCBG Chambersburg, Pa. 
WCBI Columbus, Miss. 
WCBL Benton, Ky. 

990 
1350 
1590 
550 

1290 

WCSC Charleston. S.C. 
WCSH Portland, Maine 
WCSI Columbus, Ind. 
WCSR Hillsdale, Mich. 
WCSS Amsterdam, N.Y. 

1390 
970 

1010 
1340 
1490 

WEAN Providence, R.I. 
WEAQ Eau Claire, WIs. 
WEAS College Park, Ga. 
'NEAT W. Palm Beach, Fla. 
WEAV Plattsburg, N,Y. 

790 
790 

1570 
850 
960 WBCU Union. S.C. 

WBEC Pittsfield, Mass. 
146 o 
142 o 

WCBh1 Baltimore, Md. 
WCBS New York. N.Y. 

680 
880 

WCST Berkeley Springs, 
W.Va. 1010 

W EA W Evanston. III, 
WEBB Baltimore, hid. 

1330 
1360 WBEE Harvey, III. 1570 WCBT Roanoke Rapids. N.C. 1230 WCTA Andalusia, Ala. 920 WEBC Duluth, Minn. 560 WBEJ Elizabethton, Tenn.- 

WBEL Soutlf Beloit, III. 
1240 
1380 

WCBY Cheboygan, Mich. 
WCCC Hartford. Conn. 

1240 
1290 

WCTC New Brunswick, N.J. 
WCTT Corbin. Ny. 

1450 
680 

WEB! Brewton, Ala. 
WEBO Owego, N.Y. 

1240 
1390 WBEN Buffalo, N.Y. 930 WCCF Punta Gorda, Fla. 1580 WCTW New Castle, Ind, 1550 WEBQ Harrisburg. III. 1240 WBET Brockton. Mass. 1460 WCCM Lawrence, Mass. 800 WCUB Manitowoc, Wis. 980 WEBR Buffalo, N.Y. 970 WBEU Beaufort, S.C. 

WBEV Beaver Dam, WIs. 
WBEX Chillicothe. Ohio 

960 
1430 
1490 

WCCN Neillsville, Wls. 
WCCO Minneapolis, Minn. 
WCCW Traverse City, Mich. 

1370 
830 

1310 

WCUE Cuyahoga Falls, Ohio 
WCUM Cumberland, Md. 
WCVA Culpeper Va. 

1156 
1230 
1490 

WEBY Milton, Fla. 
WECL Eau Claire, WIs. 
W EDC Chicago. Ill. 

1330 
1050 
1240 WBFC Fremont. Mich. 1490 WCDL Carbondale, Pa. 1440 WCVI Conneilsville, Pa. 1340 WEDO McKeesport, Pa. / 810 WBFD Bedford, Pa. 1310 WCOI Edenton, N.C. 1260 WCVP Murphy, N.C. 600 
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C.L. Location 
WEDR Mobile. Ala. 
WEER Southern Pines, N.C. 
WEED Rocky Mount. N.C. 
WEEE Rensselaer, N.Y. 
W EEI Boston, Mass. 
WEEL Fairfax, Va. 
WEEN Lafayette, Tenn. 
WEER Warrenton, Va. 
WEET Richmond, Va. 
WEEU Reading. Pa. 
WEEW Washington, N.C. 
WEEX Easton, Pa. 
WEEZ Chester, Pa. 
WEGO Concord. N.C. 
WEGP Presque Isle, Maine 
WEHH Elmira Heights - 

Horseheads. N. Y. 
W LIC Charleston, III. 
WEIM Fitchburg. Mass. 
WEIR Weirton. W.Va. 
WEIS Center, Ala. 
W EJ L Scranton, Pa. 
WE KR Fayetteville. Tenn. 
WEKY Richmond. KY. 
WEKZ Monroe, Wis. 
W ELB' Elba, Ala. 
WELC Welch, W.Va. 
WELD Fisher, W.Va. 
W ELE S. Daytona, Fla. 
WELT New Haven, Conn. 
WELK Charlottesville. Va. 
WELL Battle Creek Mich. 
WELM Elmira, N.Y. 
WELO Tupelo, Miss. 
WELP Easley, S.C. 
WELR Roanoke. Ala. 
WELS Kinston, N.C. 
WELY Ely, Minn. 
WELZ Belzoni, Miss. 
WEMB Erwin, Tenn. 
WEMD Easton, Md. 
WEMMJ Laconia, N.H. 
WEMP Milwaukee. Wis. 
WENA Bayamon, P.R. 
WENC Whltevllle, N.C. 
WEND Edensburg, Pa. 
WENE Endicott. N.Y. 
WEN K Union City, Tenn. 
WENN Birmingham. Ala. 
WENO Madison. Tenn. 
WENT Gloversville. N.Y. 
WENY Elmira. N.Y. 
WEOK Poughkeepsie, N.Y. 
WEOL Elyria, Ohio 930 
WEPG S. Pittsburgh, Tenn. 910 
WEPM Martinsburg, W.Va. 1340 
WERA Plainfield, N.J. 1590 
WERD Atlanta, Ga. 860 
WERE Cleveland, Ohio 1300 
WERH Hamilton. Ala. 970 
WERI Westerly. R.I. 1230 
WERL Eagle River, Wis 950 
WERO Canonsburg, Pa. 540 
WERT Van Wert, Ohio 1220 
WESA Charleroi, Pa. 940 

Bradford. Pa. 1490 
Greenville, S.C. 660 
N. Augusta, S.C. 1550 
Southbridge, Mass. 970 
Tasley, Va. 1330 
Easton. Pa. 1400 
Salem, Mass. 1230 
Leland. Miss. 1580 
Johnson City, Tenn. 790 
Wendell-Zebuton, N.C. 540 
Gadsden, Ala. 930 
Ocean City, Md. 
Wetumpka, Ala. 
New Martinsville. 

West Virginia 
WEUC Ponce. P.R. 
WEUP Huntsville, Ala. 
WEVA Emporia. Va. 
WEVD New York. N.Y. 
WEVE Eveleth, Minn. 
W EW St. Louis, alo. 
WEWO Laurinburg, N.C. 
WFXL Royal Oak. Mich. 
WEYE Sanford. N.C. 
WEZB Birmingham, Ala. 
WEZE Boston, Mass. 
WED Williamsburg, KY. 
WEZL Richmond, Va. 
WEZN Elizabethtown, Pa. 
WEZY Cocoa, Fla. 
WFAA Dallas, Tex. 570, 820 
WFAB Miami. Fla. 990 
WFAG Farmville, N.C. 
WFAH Alliance. Ohio 
W FAI Fayetteville. N.C. 
WFAR Farrell, Pa. 
WFAS White Plains, N.Y. 
WFAU Augusta. Me. 
WFAX Falls Church. Va. 
WFBC Greenville. S.C. 
WFBG Altoona. Pa. 
WFBL Syracuse, N.Y. 
WFBM Indianapolis. Ind. 
WFBR Baltimore, Md. 
WFCT Fountain City, Tenn. 
WFDF Flint. Mich. 
WFDR Manchester, Ga. 
WFEA Manchester. N.V. 
WFEB Sylacauga. Ala. 
WFEC Miami. Fla. 
WFFF Columbia. Miss. 

W ESC 
WESN 
WESO 
WESR 
WEST 
WESX 
WESY 
WETB 
W ETC 
W ETO 
WETT 
WETU 
W ETZ 

Ke. C.L. Location Kc 
550 
990 
390 
300 
590 
310 
460 
570 
320 
350 

20 
230 
590 
410 
390 

590 
270 
280 
430 
990 
630 

340 
260 
350 
150 
690 
590 
960 
010 

á0 
580 
360 
360 
010 
450 
460 
420 
460 
490 
250 
560 
220 
580 
430 
240 
320 
430 
340 
230 
390 

5 
250 

330 
420 
600 
860 
330 
340 
770 
080 
340 

220 
260 
440 
590 
600 
350 

250 
310 
230 
470 
230 
340 
220 
330 
290 
390 
260 
300 
430 
910 
370 
370 
340 
220 
600 
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WFFG Marathon, Fla. 1300 
WFGM Fitchburg. Mass. 960 
WFGN Gaffney, S.C. 1570 
WFHG Bristol. Va. 980 
W FH K Pell City Ala. 1430 
WFHR Wis. Rapids, Wis. 1320 
WFIG Sumter, S.C. 1290 
WFIL Philadelphia, Pa. 560 
WFIN Findlay. Ohio 1330 
WEIS Fountain Inn, S.C. 1600 
W FI W Fairfield. III. 1390 
WFKN Franklin, Ky. 1220 
WFKY Frankfort, Ky. 1490 
WFLA Tampa. Fla. / 970 
WFLB Fayetteville. N.C. 1490 
WFL1 Lookout Mtn., Tenn. 1070 
WFLN Philadelphia, Pa. ' 900 
WFLO Farmville. Va. 870 
WFLR Dundee, N.Y. 1570 
WFLS Fredericksburg, Va. 1350 
W FLW Monticello, Ky. 1360 
WFMC Goldsboro, N.C. 730 
WFMD Frederick. Md. 930 
WFMH Cullman, Ala. 1460 
WFM1 Youngstown, Ohlo 1390 
WFMO Fairmont. N.C. 860 
WF MW Madisonville, Ky. 730 
WENC Fayetteville. N.C. 390 
WFOB Fostoria, Ohio 430 
WFOM Marietta, Ga. 230 
WFOR Hattiesburg. Miss. 400 
WFOX Milwaukee, Wis. 860 
WFOY St. Augustine, Fla. 240 
WFPA Fort Payne, Ala. 400 
WFPG Atlantic City. N.J. 450 
WFPM Fort Valley, Ga. ISO 
WFPR Hammond, La. 400 
WFRA Franklin, Pa. 430 
WFRB Frostburg, Md. 740 
WFRC Reidsville, N.C. 600 
WFRL Freeport, Ill. 570 
WFRM Coudersport, Pa. 600 
WFRO Fremont. Ohio 900 
WFRX West Frankfort. III. 1300 
WFSC Franklin. N.C. 1050 
WEST Caribou, Maine 600 
WFTC Kinston. N.C. 960 
WFTG London. Ky. 400 
WFTL Ft. Lauderdale, Fla, 400 
WFTM Maysville, Ky. 240 
WFTR Front Royal, Va. 450 
WFTW Ft. Walton Beach, 

Florida 260 
WFUL Fulton. Ky. 270 
WFUN Huntsville, Ala. 450 
WFU R Grand Rapids. Mich, 570 
WFVA Fredericksburg, Va. 230 
WFVG Fuquay Spells., N.C. 460 
W F W L Camden. Tenn. 220 
WFVC Alma, Mich. 280 
WFYI Mineola, N.Y. 520 
WGAA Cedartown. Ga. 340 
WGAC Augusta, Ga. 580 
WGAD Gadsden. Ala. 350 
WGAF Valdosta. Ga. 910 
WGAI Elizabeth City, N.C. 560 
WGAL Lancaster, Pa. 490 
W GAN Portland, Maine 560 
WGAP Maryville, Tenn. 400 
WGAR Cleveland, Ohin 220 
WGAS S. Gastonia, N.C. 420 
WGAT Gate City, Va. 050 
WGAU Athens, Ga. 340. 
WGAW Gardner. Mass. 340 
WGBA Columbus, Ga. 270 
WGBB Freeport, N.Y. 240 
WGBF Evansville, Ind. 280 
WGBG Greensboro, N.C. 400 
W ,BI Scranton, Pa. 910 
WGBR Goldsboro N C 150 
WGBS Miami, Fla. 
WGCB Red Lion, Pa. 
WGCD Chester, S.C. 
WGCM Gulfport, Miss. 
WGEA Geneva, Ala. 
WGEE Indianapolis, Ind. 
WGEM Quincy, Iii. 
WGES Chicago, III. 
WGET Gettysburg, Pa. 
WGEZ Beloit. Wis. 
WGFA Watseka. III. 
WGFS Covington, Ga. 
WGGA Gainesville, Ga. 
WGGG Gainesville, Fla. 
WGGH Marion. Ill. 
WGGO Salamanca. N.Y. 
WGH Newport News. Va, 
WGHC Clayton, Ga. 
WG Skowegan, Maine 
WGHN Grd. Haven. Mich. 
WGHO Kingston, N.Y. 
WGIG Brunswick, Ga. 
w GIL Galesburg. ill. 
WGI R Manchester, N.H. 
WGIV Charlotte. N.C. 
WC KA Atlanta. Ga. 
WGL Fort Wayne, Ind, 
WGLC Centreville, Miss. 
WGLI Babylon. N.Y. 
WGMA Hollywood. Fla. 
WGML Hinesvllle, Ga. 
W G M M Millington, Tenn. 
WGMS Washington, D.C. 
WGN Chicago. III, 
WGNC Gastonia; N.C. 
WGNI Wilmington, N.C. 
WGNS Murfreesboro. Tenn 
WGNO Granite City, Ill. 
WGNY Newburgh, N.Y. 

710 
440 
490 
240 
150 
590 
440 
390 
320 
490 
360 
430 
550 
230 
ISO 
590 
310 
570 
150 
370 
920 
440 
400 
610 
600 
600 
250 
580 
290 
320 
990 
380 
570 
720 

1450 
1450 
1450 
920 

1220 

C.L. Location K c. C.L. Location Ke. 
WGOG Walhalla, S.C. 14 
WGOH Grayson, Ky. 13 

WGOK Mobile, Ala. 9 
WGOL Goldsboro. N.C. 13 
WGOV Valdosta, Ga. 9 
WGPA Bethlehem, Pa, 11 

WGPC Albany, Ga. 14 
WGR Buffalo, N.Y. 5 
WGRA Cairo, Ga. 7 
WGRC Green Cove Springs. 

Florida 15 
WGRD Grand Rapids, Mich. 14 
WGRF Aguadella, P.R. 13 
WGRM Greenwood, Miss. 12 
WGRO Lake City, Fla. 9 
WGRP Greenville. Pa. 9 
WGRV Greeneville, Tenn. 1 

WGRY Gary. Ind. 13 
WGSA Ephrata, Pa. 13 
WGSB Geneva, III. 14 
WGSM Huntington, N.Y. 7 

WGSR Millen, Ga. 
WGST Atlanta, Ga. 
WGSV Guntersville, Ala. 
WGSW Greenwood, S.C. 
WGTA Summerville, Ga. 
WGTC Greenville. N.C. 
WGTL Kannapolis, N.C. 
WGTM Wilson, N.C. 
WGTN Georgetown, S.C. 
WGTO Cypress Gardens, Fla. 
WGUN Decatur, Ga. 
WGUS North Augusta, S.C. 
WGUY Bangor. Maine 
WGVA Geneva. N.Y. 
WGV M Greenville. Miss. 
WGWC Selma, Ala. 
W G W R Asheboro, N.C. 
WGY Schenectady, N.Y. 
WGYV Greenville. Ala. 3 
WHA Madison, Wis. 9 
WHAB Baxley. Ga. 2 
W H A I Greenfield, Mass. 2 
WHAK Rogers City, Mich. 9 
WHAL Shelbyville, Tenn, 4 
WHAM Rochester, N.Y. I 

WHAN Haines City, Fla. 9 
WHAP Hopewell, Va. 3 
WHAR Clarksburg, W.Va. 3 
WHAS Louisville, Ky. 8 
WHAT Philadelphia. Pa. 3 
WHAV Haverhill, Mass. 4 
WHAW Weston, W.Va. 9 
WHAY New Britain. Conn. 9 
WHAZ Troy. N.Y. 3 
WHB Kansas City, Mo. 7 

WHBB Selma, Ala. 4 

WHBC Canton, Ohio 4 

WHBF Rock Island, Ill. 2 

W HBG Harrisonburg, Va. 3 
WHBI Newark. N.J. 2 
WHBL Sheboygan, Wis. 3 
WH BN Harrodsburg, Ky. 4 
WHBO Tampa, Fla. 0 
WHBO Memphis, Tenn. 
WHBT Harriman, Tenn. 
WHBU Anderson, Ind. 
WHBY Appleton. Wis. 
WHCC Waynesville, N.C. 
WHCO Sparta, Ill. 
WHCU Ithaca. N.V. 
WHDF Houghton, Mich. 
WHDH Boston, Mass, 
WHDL Olean. N.Y. 
W HD a1 McKenzie. Tenn. 
WHEB Portsmouth. N.H. 
WHEC Rochester. N.Y. 
WHEE Martinsville, Va. 
WHEN Syracuse, N.Y. 
WHEO Stuart. Va, 
WHEP Foley, Ala. 
WHER Memphis. Tenn. 
WHEW Riveria Beach. Fla. 
WHEY Millington. Tenn. 
W HFB Benton Harbor, Mich. 
WHFC Cicero. III. 
WHGB Harrisburg, Pa. 
WHGR Houghton L., Stith. 
WHHH Warren, Ohio 
WH HT Lueedale, Miss. 
WHHV Hillsville, Va. 
WH HY Montgomery, Ala. 
WNHat Memphis, Tenn. 
WHIE Grime, Ga. 
W H I H Portsmouth, Va. 
WHIL Medford. Mass. 
W HI M E. Providence. R.I. 
WHIN Gallatin, Tenn. 
WHIO Dayton. Ohio 
WHIP Mooresville, N.C. 
WHIR Danville, Ky. 
WHIS Bluefield, W.Va. 
WHIT New Bern. N.C. 
WHIY Orlando. Fla. 
WHIZ Zanesville, Ohio 
WHJB Greensburg. Pa. 
WHJC Matawan, W.Va. 
WH K Cleveland, Ohio 
WHKP Hendersonville, N.C. 
WHKY Hickory, N.C. 
W HLB Virginia, Minn. 
WHLD Niagara Falls, N.Y. 
WHLF South Boston, Va. 
W H LI Hempstead, N.Y. 
WHLL Wheeling, W.Va. 
WHLM Bloomsburg. Pa. 
WHLN Harlan, Ky. 
WHLO Akron, Ohio 

60 WHLP Centerville, Tenn. 1570 
70 WHLS Port Huron, Mich, 1450 
00 WHLT Huntington, Ind. , 1300 
00 WHMA Anniston, Ala. i 1390 
50 WH MC Gaithersburg, Md. 1150 
00 WH MI Howell, Mfah, 1350 
50 WHMP Northampton, Mass. 1400 
50 WHNC Henderson, N.C. 890 
90 WHNY McComb, Miss, 1250 

WHO Des Moines. Iowa 1040 
80 WHOA San Juan, P.R. 870 
10 WHOC Philadelphia, Miss. 1490 
40 WHOF Canton, Ohio 1060 
40 WHOK Lancaster. Ohio 1320 
60 WHOL Allentown, Pa. 600 
40 WHOM New York. N.Y. 1480 

340 WHO() Orlando, Fla. 990 
70 WHOP Hopklnsville, Ky. 1230 
10 WHOS Decatur, Ala. 800 
80 WHOT Campbell, Ohio 1570 
40 WHOU Houlton, Maine 1340 

1570 WHOW Clinton. III. 1520 
920 WHP Harrisburg. Pa. 580 

1270 WHPB Belton, S.C. 1390 
1350 WHPE High Point, N.C. 1070 
950 W H RT Hartselle, Ala. 860 

1590 WHRV Ann Arbor, Mich. 11600 

870 WHSC Hartsville, S.C. 1450 
590 WHSM Hayward, Wis. 910 
400 WHSY Hattiesburg. Miss. 1230 
540 WHTC Holland, Mich. 1450 
010 WHTG Eatontown. N.J. 1410 
380 WHUB Cookeville. Tenn, 1400 
250 WHUC Hudson, N.Y. 1230 
230 WHUM Reading, Pa. 1240 
260 WHUN Huntington. Pa, 1150 
340 WHUT Anderson, Ind, 1470 
260 WHVF Wausau, Wis. 1230 
810 WHVH Henderson, N.C. 1450 

80 W H V R Hanover, Pa. 1280 
70 W H W B Rutland, Vt. 1000 
60 WHYE Roanoke, Va. 910 
40 WHYL Carlisle. Pa. 960 
60 WHYN Springfield, Mass. 560 
00 WIAC San Juan, P.R. 740 
80 WIAM Willlamston, N.C. 900 
30 WIBA Madison. Wis. 1310 
40 WIBB Macon, Ga. 1280 
40 WIBC Indianapolis, Ind.. 1070 
40 WIBG Philadelphia, Pa, 990 
40 WIBM Jackson, Mich. 1450 
90 WIBR Baton Rouge. La. 1300 
80 WIBU Poynette, Wis. 1240 
10 WIBV Belleville. III. 1260 
30 WIBW Topeka. Kans. 580 
10 WIBX Utica, N.Y. 950 
90 WICC Bridgeport, Conn. 600 
80 W ICE Providence, R.I. 1290 
70 WICH Norwich. Conn. 1310 
60 WICK Scranton. Pa. 1400 
80 WICO Salisbury, Md. 1320 
30 WICU Erie, Pa. 1330 
20 WICY Malone, N.Y. 1490 
50 WIDE Biddeford. Maine 1400 

560 WIDU Fayetteville, N.C. 1600 
600 WIEL Elizabethtown, Ky. 1400 
240 WIFM Elkin, N.C. 40 
230 WIGL Superior, Wis. 

15970 

400 WIGM Medford. Wis. 1490 
230 WIIN Atlanta. Ga. 970 
870 WI KB Iron River. Mich. 1230 
400 WI KC Bogalusa, La. 1490 
850 WIKE Newport, Vt. 1490 
450 W I KY Evansville, Ind. 820 
440 WIL St. Louis, a1 o. 1430 
750 WILA Danville. Va. 1580 
460 WILD Boston. Mass. 1090 
370 WILE Cambridge, Ohio 1270 
620 WILI Willimantic, Conn. 1400 
270 WILK Wilkes-Barre, Pa. 980 
310 WILL Urbana. III. 580 
430 WILM Wilmington, Del, 1450 
600 WILO Frankfort, Ind. 1570 
220 WILS Lansing, Mich. 1320 
060 W I LZ St, Petersburg Beach, 
450 Florida 1590 
400 WIMA Lima. Ohio 1150 
290 WINO Winder, Ga. 1300 
440 WINS Michigan City, Ind. 1420 
440 WINA Charlottesville. Va. 1400 
400 WINC Winchester. Va. 1400 
440 WIND Chicago. Ill. 560 
340 WINE Manchester, Conn. 1230 
320 WING Dayton. Ohio 1410 
400 W I N I Murphysboro, III. 1420 
430 WINK Fort Myers, Fla. 1240 
110 WINN Louisville, Ky. 1240 
010 WINO Tampa, Fla. 1010 
290 WINR Binghamton. N.Y. 680 
350 WINS New York, N.Y. 1010 
230 WINT Winter Haven. Fla. 1360 
440 WINX Rockville, Md. 1600 
450 WINY Putnam, Conn. 1350 
270 WINZ Miami, Fla. 940 
240 W101 New Boston. Ohio 1010 
620 WION Ionia, Mich. 1430 

360 WIOS Tawas City, Mich. 1480 

420 WIOU Kokomo, Ind. 1350 

200 WIP Philadelphia. Pa. 610 

400 WIPC Lake Wales, Fla. 1280 

270 WIPR San Juan. P.R. 940 
400 WIPS Ticonderoga, N.Y. 1250 
100 WI RA Fort Pierce, Fla. 1400 
600 W I RB Enterprise. Ala. 600 
550 WIRC Hickory. N.C. 630 
410 WIRE Indianapolis, Ind. 1430 
640 WIRJ Humboldt. Tenn. 740 

1 



- 

C.L. Location Kc, C.L. Location He. C.L. Location Kc. C.L. Location Kc. WIRK W. Palm Beach, Fla. 290 WIW Cleveland, Ohio 850 W KW I( Wheeling, W.Va. 1400 W A AP Monroe. N.C. 1060 WIRL Peoria, III. 290 W J W L Georgetown, Del. 900 WKWS Rocky Mount, Va, 1290 W MAD Chicago, 111. 670 W IRO Ironton, Ohio 230 WJWS South Hill, Ve. 1370 W I<XL Concord, N.H. 1450 W IoAS Springfield, Mass. 1450 W IRV Irvine, Ky. 550 WJXN Jackson. Miss. 1450 W I(XV Knoxville, Tenn. 900 WAX Grand Rapids, Mich. 1480 WIRY Plattsburg, N.Y. 340 WJZM Clarksville, Tenn. 1400 W KXY Sarasota, Fla. 930 WMAY Springfield, III. 970 W IS Columbia, S.C. 560 WKAB Mobile, Ala. 840 WILY Oklahoma City, Okla. 930 WIWAZ Macon, Ga. 940 WISA Isabella. P.R. 390 W KAI Macomb III. 1510 W KYB Paducah, Ky. 570 WBiBA Ambridge, Pa. 1460 WISE Asheville N:C. 310 W 1( AL Rome, Ñ.Y. 1450 WKYN Rio Piedras. P.R. 630 WI/BC Macon, Miss. 1400 WISH Indlanapólis, Ind. 310 W KAA1 Goshen. Ind. 1460 WKYR Keyser, W.Va. 1270 W M B D Peoria, Ill. 1470 WISL Shamokin, Pa. 480 W KAN Kankakee, III. 1320 W 1<Y W Louisville, Ky. 900 WMBG Richmond. Va. 1380 W ISM Madison. Wis. 480 W I(AP Allentown, Pa. 1320 W KZO Kalamazoo, Mich. 590 W 51BH Joplin, Mo. 1450 WISN Milwaukee, Wis. 150 W KAQ San Juan, P.R. 580 W LAC Nashville, Tenn. 1510 WhtB1 Chicago, Ill. 1110 WISO Ponce. P.R. 260 WKAR East Lansing. Mich. 870 WLAD Danbury, Conn. BOO WNBL Morehead City. N.C. 740 WISP Kinston, N.C. 
WISH Butler. Pa. 

230 
680 

WKAT Miami Beach. Fla. 1360 
W KAY Glasgow, Ky. 1490 

W LAF LaFollette, Tenn, 1450 
W LAG La Grange, Ga. 1240 

WNBM Miami Beach, Fla. 790 
W NBN Petoskey, Mich. 1340 WIST Charlotte, N.C. 240 W KAZ Charleston, W.Va. 950 WLAK Lakeland, Ha. 1430 WMBO Auburn, N.Y. 1340 WISV Virouqua, Wis. 960 WKBC N. Wilkesboro. N.C. 810 WLAAM Lewiston, Maine 1470 W11BR Jacksonville. Fla. 1460 W ITA San Juan, P.R. 140 W 1(811 La Crosse, Wis. 1410 WLAN Lancaster, Pa. 1390 WI -MS Uniontown, Pa. 590 WITS Brazil, Ind. 380 W1(131 St. Mary's, Pa. 1400 WLAP Lexington, Ky. 630 WIC Memphis, Tenn. 790 WITH Baltimore, Md. 230 W I(BJ Milan, Tenn. 1600 WLAQ Rome, Ga. 1410 Wr1CA New York, N.Y. 570 WITT Lewisburg. Pa. 010 W I<81( Keene, N.M. 1220 WLAR Athens. Tenn. 1450 W r1CH Church Hill, Tenn. 1260 WITY Danville, III. 980 WI(BL Covington, Teen. 1250 WLAS Jacksonville. N.C. 910 Wr1CP Columbia, Tenn. 1280 WITZ Jasper Ind. 990 

WIVI Christiansted, V.I. 970 
W I(BN Youngstown, Ohio 570 
W1(130 Harrisburg, Pa. 1230 

WLAT Conway, S.C. 1330 
WLAU Laurel, Miss. 1600 

WIUCR Oneida. N.Y. 1600 
Wr1CW Harvard. III. 1600 W IV K Knoxville, Tenn. 860 WKBR Manchester, N.H. 1250 WLAV Grand Rapids, Mich, 1340 W !IOC Haztehurst, Miss. 1220 WIVV Vieques. P.R. 1370 WKBV Richmond,' Ind. 1490 W LAW Lawrenceville, Ga. 1360 WrIDD Fajardo, P.R. 1490 W IVY Jacksonville, Fla. 1050 W I<BW Buffalo, N. 5. 1520 WLAY Muscle Shoals, Ala. 1450 WI'IDF Mount Dora, Fla. 1580 WIXK New Richmond, Wis. 1590 W 1(13X Kissimmee, Fla. 1220 WLBA Gainesville, Ga. 1580 WMDN Midland. A11ch. 1490 WIXN Dixon. Ill. 1460 W KBZ Muskegon, Mi.h. 850 W LBB Carrollton, Ga. 1100 W MEG Eau Gallic, Fla. 920 WIZE Springfield, Ohio 1340 WKCT Bowling Green. Ky. 930 WLBC Muncie, Ind. 1340 W M EK Chase City, Va. 980 WIZR Johnstown, N.Y. 930 W 1(CW Warrenton, Va. 1420 WLBE Leesburg, Fla. 790 W MEN Tallahassee. Fla. 1330 WIZZ Streator, III. 1250 W KDA Nashville. Teen. 1240 WLBG Laurens, S.C. 860 W MET Miami Beach, Fla. 1490 WJAB Westbrook, Me. 1440 W 1(01( Newberry, S.C. 1240 WLBH Mattoon, III. 170 WhIEV Marion, Va. 1010 WJAC Johnstown. Pa. 1400 

WJAG Norfolk, Nebr. 780 
IVK DL Clarksdale, Miss. 1600 
WKDN Camden, N.J. 800 

W LBI Denham Springs, La. 
WLBJ Bowling Green, Ky. 

220 
410 

W r1 E W Baltimore, Md. 940 
WMEX Boston, Mass. 1510 WJAI( Jackson, Tenn. 1460 W I(DX Hamlet, N.C. 1400 WLBK DeKalb, III. 360 W M FC Monroeville. Ala. 1360 WJAM Marion Ala. 1310 W KEE Huntington, W. Va, 800 WLBL Stevens Point, Wis. 930 WMFD Wilmington, N.C. 630 WJAN Ishpeming, Mich. 970 W KEI Kewanee, Ill. 1450 WLBN Lebanon, I(y. 590 WMFG Hibbing, Minn. 1240 WJAR Providence, R.I. 920 WI(EN Dover, Del. 1600 WLBR Lebanon, Pa. 270 WMFJ Daytona Beach, Fla. 1450 WJAS Pittsburgh, Pa. 1320 WI(EU Griffin, Ga. 1450 WLBZ Bangor, Maine 620 Wr1FR High Point, N.C. 1230 WJAT Swainsboro, Ga. 800 W KEY Covington, Va. r 1340 WLCK Scottsville, Ky. 250 WJIFT Terre Haute, Ind. 1300 WJAX Jacksonville, Fla. 990 W I(FD Wickford, R.I. 1370 WLCM Lancaster, S.C. 360 WrIGA Moultrie, Ga. .1400 WJAY Mullins, S.C. 1280 W I(GN Knoxville, Tenn. 1340 WLCN Laurensburg, N.C. 300 Ws9GM New York, N.Y. ' 1050 WJAZ Albany, Ga. 960 WKHM Jackson, Mich. 970 WLCO Eustis. Ha. 240 W MGR Bainbridge, Ga. 930 WJBB Haleyville, Ala. 1230 W KIC Hazard, Ky. 1390 WLCS Baton Rouge. La. 910 WrIGS Bowling Green. Ohio 730 WJBC Bloomington, 111. 1230 W KID Urbana. Ill. 1580 WLCX LaCrosse, Wis. 490 WrlGW Meadville, Pa. 1490 WJBD Salem. III. 1950 WKIG Glenville, Ga. 1580 WLCY St. Petersburg, Fla. 380 WIGY Montgomery. Ala. 800 WJBK Detroit, Mich. 1500 WKIK Leonardtown, Md. 1370 WLDB Atlantic City. N.J. 490 W61ID Atlantic City. N.J. 1340 W JBL Holland Mich. 1260 W KIN Kingsport, Tern. 1320 WLDS Jacksonville, Ill. 180 We1IE Miami, Fla. 1140 WJBM Jerseyvllle, III. 1480 WI(IP Poughkeepsie, N.V. 1450 WLDY Ladysmith, Wis. 340 Will K Middlesboro, 1(y. 560 WIB0 Baton Rouge. La. 1150 W 1(IS Orlando, Fla. 740 WLEA Hornell, N.Y. 480 WMIL Milwaukee, Wis. 1290 WJBS DeLand, Fla. 1490 W i< IX Raleigh, N.C. 850 W LEC Sandusky, Ohio 450 WMIN Mpls.-St. Paul. Minn. 1400 WJBT Wheeling. W.Va. 1470 

WJBW New Orleans, La. 1230 
WJCD Seymour, Ind. 1390 
WJCM Sebring, Fla. 960 
WJCW Johnson City, Tenn. 910 
WJDA Quincy, Mass. o 1300 
WJDB Thomasville. Ala. 630 
W1 DX Jackson, Miss. 620 
WJDY Salisbury, Md. 1470 
WJEF Grand Rapids, Mich. 1230 
WJEH Galliltolis, Ohio 990 

WKIZ Key West, Fla. 1500 
W KJB Mayaguez, P.B. 710 
WI<JG Fort Wayne, led. 1380 
W K K D Aurora, III. 1580 
W 1(1(0 Cocoa. Fla. 860 
W I( KS Vanceburg, Ky. 1570 
W K LA Ludington, hf ich. 1450 
W KLC St. Albans, W.Va. 1300 
W I(LE Washington, Ga. 1370 
WKLF Clanton. Ala. 980 
WKLJ Sparta, Wis. 990 

WLEE Richmond. Va. 
WLEM Emporium, Pa. 
WLEO Ponce, P.R. 
WLGS Lawrenceville, Va. 
W LET Toccoa. Ga. 
WLEU Erie, Pa. 
WLEW Bad Axe. Mich. 
WLFA Lafayette, Ga. 
WLFH Little Falls. N.Y. 
WLIB New York, N.Y. 
WLIJ Shelbyville,Tenn. 

480 
240 
170 
580 
420 
450 
340 
590 
230 
190 
580 

W IIQ Iron Mountain, Mich. 1450 
WMIS Natchez. Miss. 1240 
WA1 IX Mt. Vernon, III. 940 
W SUM Cordele. Ga. 1490 
W II LE Pineville. KY. 1230 
WMLO Beverly, Mass. 1570 
WMLS Sylacauga, Ala. 1290 
W e1LT Dublin. Ga. 1330 
WMMB Melbourne, Fla. 1240 
WMMH Marshall, N.C. 1460 
W M M M Westport, Conn. 1260 WJEJ Hagerstown. Md. 1240 W KLI( Cloquet. Minn. 230 W LI K Newport, Tenn. 270 WMAIN Fairmont, W.Va. WJEM Valdosta. Ga. I 50 W K LA1 Wilmington, 11.C. 980 WLIL Lenoir, Tenn. 730 WMMS Bath. Males 730 WJER Dover, Ohlo 1450 W I(LO Louisville, Ky. 080 WLIP Kenosha, Wls. 050 WM MT McMinnville. Tenn. 1230 W J ES Johnston, S.C. 1570 W I(LV Blackstone. Va. 440 WLIQ Mobile, Ala. 360 WMMW Meriden, Conn. 1470 WJET Erie. Pa. 1400 W KLX Paris, Ky. 440 WLIS Old Saybrook, Conn. 420 WMNA Gretna, Va. 730 WJHB Talladega. Ala. 1580 W 1(LY Hartwell, Ga. 980 WLIV Livingston. Tenn. 920 WPINB No. Adams, Mass. 1230 WJHO Opelika, Ala. 1400 W 1(LI Kalamazoo. Mich. 470 WLIZ Lake Worth, Fla. 380 WMNC !Morganton. N.C. 1430 WJID Tullahoma Tenn. 740 W KMC Roaring Spree., Pa. 370 WLKW Providence, R.I. 990 WtINE Menomonie. Wis. 1360 WLIL Jacksonville, III. 1550 WK 51F Flint, Mich. 470 W LLH Lowell. Mass. 400 W 1'1 NI Columbus. Ohio 920 WJIM Lansing, Mich. 1240 W 1(M H Dearborn. Mkh. 910 WLLY Wilson, N.C. 350 Wr1NS Olean. N.Y. 1960 WJIV Savannah, Ga. 900 W 1(511 Kalamazoo, Mich. 360 WLM111 Jackson Ohio 280 WMNT Manotl, P.R. 1500 WJJC Commerce, Ga. 1270 W 1(M K Blountstown. Fla. 370 WLNA Peekskill, N.Y, 420 W RINZ !Montezuma, Ga. 1050 Will) Chicago, III. 1160 Wi(MT KIngs Mtn., N.C. 220 W LN H Laconia, N.H. 350 WMOA Marietta, Ohio 1490 WJJL Niagara Falls. N.Y. 1440 W I<NB New Britain, Conn. 840 W LOA Braddock, Pa. 550 W PIOC Chattanooga. Tenn. 1450 WJJM Lewisburg, Tenn. 1490 WINE Keene, N.H. 290 W LOB Portland. Maine 310 W MOD Moundsville, W.Va. 1370 W J LB Detroit, Mich. 1400 WKNX Saginaw, Mich. 210 WLOC Munfordville, Ky. 150 WMOG Brunswick, Ga. 1490 WILD Homewood. Ala. 1400 W I(NY Kingston. N.Y. 490 W LOD Pompano Beach, Fla. 980 W PIOH Hamilton. Ohio 1450 WJL1( Asbury Park, N.J. 1310 W I(OA Hopkinsville, Icy. 480 WLOE Leaksvllle, N.C. 490 Wr101( Metropolis, III. 920 WJLS Beckley, W.Va. 560 W KOK Sunbury, Pa. 240 WLOF Orlando, Fla. 950 W MON Montgomery. W.Va. 1340 WJAMA Orange, Va. 1940 WI(OP Binghamton, N.Y. 360 W LOG Logan, W.Va. 230 W 1'IOP Ocala. Fla. 900 W15113 Brookhaven, Miss. 1340 W KOS Ocala. Fla. 370 W LOH Princeton, W.Va. 490 W M O R Morehead, Ky. 1330 WJMC Rice Lake, Wis. 1240 W I(OV Wellston, Ohio 330 WL01 LaPorte, Ind. 540 WMOU Berlin. N.H. 1230 WJMJ Philadelphia, Pa. 1540 W 1(OW Madison, WIe. 070 WLOK Memphis, Tenn. 480 WMOV Ravenswood, W.Va. 1360 W1510 Cleveland Hats.. Ohio 1490 W KOX Framingham, Mass. 190 WLOL Minneapolis, Minn. 330 Wr1OX Meridian. Miss. 1240 WINK New Orleans, La. 990 WI(OY Bluefield, W.Va. 240 WLON LIncolnton, N.C. 050 WNJH Hammonton, N.J. 1580 W1 MS Ironwood, Mich. 630 W I<OZ Kosciusko. M iss. 350 WLOS Asheville, N.C. 380 W MOz Mobile. Ala. 960 W1M11W Athens, Ala. 730 W I<PA New Kensington. Pa. 150 WLOU Louisville, Ky. 350 WMPA Aberdeen, Miss. 1240 W1 MX Florence, S.C. 970 W KPR Kalamazoo, Mich. 420 WLOX Biloxi. Miss. 490 W r7 PC Lapeer. Mich. 1230 WING Jacksonville, N.C. 1240 W KPT Kingsport, Tenn. 400 WLPM Suffolk, Va. 460 WMPL Hancock, Mich. 920 WJNO W. Palm Beach, Fla. 1230 WKRC Cincinnati. Ohio 550 WLPO LaSalle, III. 220 WMPM Smithfield. N.C. 1270 WJOB Hammond. Ind. 1230 

W10E Ward Ridge. Fla. 1570 
W K RG Mobile, Ala. 710 
W KR Murphy N.C. 1390 

WLPS Lehighton. Pa. 
W LS Chicago. III. 

150 
890 

WMPO Mlddleport.Pomroy, 
Ohio 1390 WJ01 Florence, Ala. 1340 WKRM Columbia. Teen. 1340 W LSB Copper Hill, Tenn. 403 WMPP Chicago Heights. III. 1470 WJOL Joliet. III. 1340 WI(RO Cairo, III. 1490 WLSC Loris, S.C. 570 W MPS Memphis, Tenn. 680 WJON St. Cloud. Minn. 1240 W KRS Waukegan. Ill 1220 W LSD Big Stone Gap. Va, 220 WMPT So. Williamsport, Pa. 1450 WJOT Lake City. S.C. 41260 W 1(RT Cortland. N.Y. 920 W LSE Wallace, N.C. 400 WMRB Greenville, S.C. 1490 WJOY Burlington, Vt. 1230 W I(RW Cartersville. Ga. WLSH Lansford, Pa. 410 WMRC Milford, Mass. 1490 WJPA Washington, Pa. 1450 W I<RZ Oil City, Pa. 1340 W LSI Pikeville, Ky. 900 WMRE Monroe, Ga. 1490 WJPD Ishpeming, hitch. 1240 W I(SB Milford. Del. 930 W LS51 Louisville, Miss. 270 W FIRE Lewistown, Pa. 1490 WJPF Herrin. III. 1340 W 1(SC Kershaw. S.C. 1300 W LST Escanaba, Mich.600 WMRI Marion, Ind. 860 WIPO Green Bay, Wis. 1440 W KSK W. Jefferson. 4.C. 1600 WLSV Wellsville. N.Y. 790 WMRN Marion, Ohio 1490 WJPR Greenville. Miss. 1330 W I(SR Pulaski, Tenn 1420 WLTC Gastonia, N.C. 1370 WMRO Aurora, III. 1280 W J PS Evansville. Ind. 1330 W I(ST New Castle, Pa. 1280 WLVA Lynchburg, Va. 590 WMRP Flint. Mich. 1570 WJOS Jackson, Miss. 1400 W KIC Charlotte, N.G. 1310 WLW Cincinnati, Ohio 700 W MAT Lansing, Mich. 1010 WJR Detroit, Mich. 760 W I<TG Thomasville, Ga. 730 WLYC Williamsport, Pa. 1050 W PISA Massena, N.Y, 1340 WJRD Tuscaloosa, Ala. 1150 W KT1 Farmington, Maine 1380 WLYN Lynn A ass. 1360 W MSC Columbia. S.C. 1320 WJRI Lenoir, N.C. 1340 W KTL Sheboygan. Wis. 950 WMAB Munising. Mich. 1400 WSJ SYlva, N.C. 1480 WIRL Rockford, III. 1150 W I(TQ South Paris, Maine 1450 WMAC Netter. Ga. 1360 WPISI( Morganfield, Ky, 1550 WJRM Troy, N.C. 1390 W I<TX Atlantic Beac1, Fla. 1600 WMAF Madison. Fla. ' 1230 WMSL Decatur, Ala. 1400 WJSB Crestview, Fla. 1050 W 1(TY LaCrosse, Win. 580 WMAG Forest, Miss. 860 W MSR Manchester, Tenn. 1320 WJSO Jonesboro, Tenn. 1590 

WJTN Jamestown, N.Y. 1240 
WIUD St. Johns, Mich. 1580 

WKUL Cullman. Ala.. 1340 
WK VA Lewistown, Pa. 920 
WKVM San Juan, P.R. 810 

WMAJ State College. Pa, 1450 
W MA IL Nashville. Tenn. 1300 
WMAL Washington. D.C. 630 

WNSI Mt, Sterling, Ky. 1150 
WMT Cedar Rapids, Iowa 600 

WJUN Mexico. Pa. 1220 W K VT Brattleboro, Vt. 1490 WMAM Marinette. Wis. 570 
WHITE'S RADIO LOG 175 

WJVA South Bend, Ind. 1580 W 1(WE Key West, Fla. 1600 WMAN Mansfield, Ohio 1400 



C.L. Location Ka. 

WMTA Central City, Ky. 1380 
W MTC Vancleve, Ky 730 

C.L. Location tic. 
WOL Washington, D.C. 1450 
WOLF Syracuse. N.Y. 1490 

C.L. Location Kc. 
WPRW Manassas, Va. 1460 
WPRY Perry, Fla. 1400 

C.L. Location Ka. 
W R R R Rockford. III. 1330 
W RRZ Clinton, N.C. 880 

W BITE Manistee Mich. 1340 
WMTL Leitchfield, I(y. 1580 
W MTM Moultrie, Ga. 1300 
W MTN Morristown, Tenn. 1300 

WOLS Florence. S.C. 1230 
W O M1t I Owensboro. Ky. 1490 
WO MP Bellaire, Ohio 1290 
WONIT Manitowoc, Wis. 1240 

WPTF Raleigh. N.C. 680 
WPTR Albany, N.Y. 1540 
WPTS Pittston, Pa. 1540 
WPTW Piqua, Ohio 1570 

WRSA Saratoga Sprgs., N.Y. 1280 
W RSC State College, Pa. 1390 
WRSL Stanford, Ky. 1520 
WRSW Warsaw, Ind. 1480 

W AITR Morristown, N.J. l'250 
W WITS hturtreesboro, Tenn. 86Q 
W M1IUS Muskegon, Mich. 1090 
WMUU Greenville. S.C. 1260 
W NIVA Martinsville, Va. 1450 
W M VB Millville, N.J. 1440 

WONA Winona. Miss. 1570 
WOND Pleasantville. N.J. 1400 
WONE Dayton, Ohio 980 
WONN Lakeland. Fla, 1230 
WONW Defiance, Ohio 1280 

WOOD Grand Rapids. Mich. 1300 

WPTX Lexington Pk., Md, 920 
WPUP Gainesville, Fla. 1390 
WPUV Pulaski, Va. 1580 
WPVA Colonial' Bahia.. Va. 1290 
WPVL Painesville. Ohlo 1460 
WPYB Benson, N.C. 1580 

WRTA Altoona, Pa. 1240 
W RU F Gainesville,'Fla. 850 
WRUM Rumford. Maine 790 
WRUN Utica, N.Y. 1150 
WRUS Russellville. Ky, 610 
WRVA Richmond, Va. 1140 

W MVG Milledgeville, Ga. 1450 
WOIVO Mt. Vernon, Ohio 1300 
WMYB Myrtle Beach, S.C. 1450 
WM1MYN Mayodan, N.C. 1420 
WMYR Ft. Myers. Fla. 1410 
WNAB Bridgeport, Conn. 1450 
W NAC Boston, Mass. 680 
WNAD Norman. Okla. 640 
WNAE Warren. Pa. 1310 
W N AG Grenada, M iss. 1400 

WOOF Dothan. Ala. 560 
WOOF Washington, D.C. 1340 

W000 Deland, Fla. 1310 
WOOW Greenville, N.C. 1340 
WOPA Oak Park. III. 1490 
WOPI Bristol, Tenn. 1490 
WOR New York. N.Y. ' 710 
WORA Mayaguez, P.R. 760 
WORC Worcester. Mass. 1310 
WORD Spartanburg, S.C. 910 

WQAM Miami, Fla. 560 
WQBC Vicksburg, Miss. 1420 
WADY Calais, Maine 1230 

WQIC Meridian, Miss.1390 
W QI K Jacksonville. Fla. 1280 
W QN N Superior, WIs, 1320 
WQMR Silver Spring, Md, 1050 

WQOK Greenville. S.C. 144( 
W QSN Charleston, S.C. 145( 
WGSR Solvay. N.Y. (320 

WRVK Mt. Vernon, Ky. 1460 
WRVM Rochester. N.Y. 680 
WRWD Augusta. Ga. 1480 

WRWH Cleveland. Ga. 1380 
WRWJ Selma, Ala. 1570 

W R W V Waynesboro, Va. 970 
WRXO Roxboro. N.C. 1430 

W RYT Pittsburgh, Pa. 1250 

WSAC Fort Knor., Ky. 1470 

WSAF Sarasota, Fla. 1220 

WNAH Nashville. Tenn. 1360 
WNAK Nanticoke, Pa. 730 
WNAM Neenah, Wis. 1280 

WORG Orangeburg, S.C. 1580 

WORK York. Pa. 1350 
WORL Boston, mass. 950 

WOTE Monroe, Mich, 560 
WQTY Arlington, Fla. i 1220 
WQUA Moline, III. 1230 

WSAI Cincinnati. Ohio 1360 

WSAJ Grove City, Pa, 1340 

WSAL Logansport, Ind, 1230 

W N A R Norristown. Pa. 1110 
WNAT Natchez, Miss. 1450 
WNAU New Albany, Miss. 1470 
WNAV Annapolis, Md. 1430 
WNAX Yankton, S.Dak. 570 
WNBC New York. N.Y. 660 
W NBF Binghamton, N.Y. 1290 
WNBH New Bedford, Mass. 1340 

WORM Savannah, Tenn. 1010 
WORT New Smyrna Beach, 

Florida 1550 
WORX Madison. Ind. 1270 
WOSC Fulton. N.Y. 1300 
WOSH Oshkosh. Wis. 1490 
WOSU Columbus. Ohio 820 
WOTR Corry, Pa. 1370 

WQXI Atlanta, Ga. 790 
WQXQ Ormond Bch., Fla. 1380 
WQXR New York, N.Y. 1560 
WQXT Palm Beach, Fla. 1340 
WRAA Luray, Va. 1330 
WRAB Arab, Ala. 1380 
WRAC Racine. Wis. 1460 
WRAD Radford, Va. 1460 

WSAM11 Saginaw. Minh. 1400 

WSAN Allentown, Pa. 1470 

WSAR Fall River, M1fass. 1480 

WSAT nr. Salisbury. N.C. 1280 

WSAU Wausau. Wis. 550 

WSAV Savannah. Ga. 630 

WSAY Rochester, N.Y. 1370 

WSAZ Huntington, W.Va. 930 

WNBP Newburyport, Mass. 1470 
WNBS Murray. Ky. 1340 
WNBT Wellsboro, Pa. 1490 
WNBZ Saranac Lake. N.Y, 1240 
WNCA Slier City, N.C. 1570 
W NCC Barnosboro Pa. 950 

WOTT Watertown, N.Y. 1410 
WOTW Nashua. N.H. 900 
WOUB Athens, Ohio 1340 

WOVE Welch, W.Va. 1340 
WOW Omaha. Nebr. 590 
WOWE Allegan, Stich. 1580 

W RAG Carrollton, Ala. 590 
WRAJ Anna, III, 1440 
W RA I( Williamsport. Pa. 1400 
WRAL Raleigh, N.C. 1240 
W RAM Monmouth, III. 1330 
WRAN Dover, N.J. 1510 

WSB Atlanta, Ga. 750 

WSBA York. Pa. 910 
WSBB New Smyrna Beach. 

Florida 1230 

WSBC Chicago, III. 1240 

WSBS Gt. Barrington, Klass. 860 

WNCG N. Charleston, S.C. 910 
W NCO Ashland, Ohio 1340 
WNDB Daytona Beach, Fla. 1150 
WNDH Syracuse. N.Y. 1260 
W NDU South Bend. Ind. 1490 
W N E B Worcester, Mass. 1230 
WNEG Taccoa, Ga. 630 
WNER Live Oak. Fla. 1250 
WNES Central City. Ky. 1050 
WNEW New York N.Y. 1130 
WNEX Macon. Ga. 1400 
WNGA Nashville, Ga. 1600 
W NGO . Mayfield. Ky. 1320 
WNHC New Haven, Conn. 1340 
W NIA Cheektowaga, N.Y. 1230 
WNII( Arecibo, P.R. 1230 

WOWI New Albany, Ind. 1570 
WOWL Florence. Ala. 1240 
WOWO FL Wayne, Ind. 1190 
W O W W Naugatuck, Conn. 860 
WOWY Clewiston, Fla. 500d 
WOXF Oxford. N.C. 1340 

WOZ1< Ozark, Ala. 900 
WPAB Ponce. P.R. 550 
WPAC Patchogue. N.Y, 1580 
WPAD Paducah. I(5. 1 

1450 
WPAG Ann Arbor. Mich. 1050 
WPAL Charleston, S.C. 730 
WPAM1I Pottsville. Pa. 1450 
WPAP Fernandina Beach, 

Florida 1570 
WPAQ Mount Airy, N.C. 740 

WRAP Norfolk, Va. 850 
WRAW Reading, Pa, 1340 
WRAY Princeton, Ind. 1250 
WRBB Tarpon Springs, Fla. 1470 
WRBC Jackson, Miss. 1300 

WRBL Columbus, Ga. 1420 
W RC Washington. D.C. 980 
WRCD Dalton, Ga. 1430 
WRCO Richland, W ls, 1450 
W RCS Ahoskie, N.C. 970 
WRCV Philadelphia, Pa. 1060 
WRDB Reedsburg, Wis, 1400 
WR0) Augusta, Matno 1400 
W RO W Augusta. Ga. ' 1480 
WREA E. Palatka, Fla, 1480 
WREB Holyoke, Klass. 930 

WSBT South Bend. Ind. 960 

WSCM Panama City Beach. 
Florida 1290 

WSCR Scranton, Pa. '1320 
WSDB Homestead, Fla. 1490 

WSDR Sterling, III. 1240 

WSEB Sebring, Fla. 1340 

WSEN Baldwinsville. N.Y. 1050 

WSET Glen Falls, N.Y. 1410 

WSEV Sevierville. Tenn. 930 
WSFB Quitman. Ga. 1490 

WSFC Somerset. I(y, 1240 
WSFR Sanford. Fla. 1360 

WSFT Thomaston, Ga. 1220 

WSGA Savannah, Ga. 1400 

WSGC Elberton. Ga. 1400 

WNIL Niles, Mich. 1230 
WNJR Newark, N.J. 1430 
WNKY Neon. Ky. 1480 
WNLC New London, Conn. 1510 

W PAR Parkersburg. W.Va. 1450 
WPAT Paterson, N.J. 930 
WPAX Thomasville, Ga. 1240 
WPAY Portsmouth, Ohio 1400 

WREC Memphis, Tenn. 600 
WREL Lexington Va. 1450 
WREN Remsen, Ñ.Y. 1480 
WREN Topeka, Kans. 1250 

WSGN Birmingham. Ala. 610 
WSGO Oswego, N.Y. 1440 

WSGW Saginaw, SlIch. 790 
WSHE Raleigh, N.C. 570 

WNLI( Norwalk, Conn. 1350 
WNM1IP Evanston, III. 1590 
WNNC Newton, N.C. 1230 

WPAZ Pottstown, Pa. 1370 
WPBC Minneapolis, Minn. 980 
WPCC Clinton. S.C. 1400 

WREO Ashtabula, Ohio 970 
WREV Reidsville. N.C. 1220 

WRFB Tallahassee, Fla. 1410 

WSHF Sheffield, Ala. 1290 

WSH H Latrobe, Pa. 1570 

WSHP Shlppenburg. Pa. 1480 

WNNJ Newton. N.J. 1360 WPCF Panama City, Fla. 1430 WRFC Athens Ga. 960 WSIC Statesville, N.C, 1400 

WNNT Warsaw, Va. 690 WPCO Mt. Vernon, Ind. 1590 WRFD Worthington. Ohio 880 WSID Baltimore. Md. 1010 

WNOE New Orleans, La. 1060 WPDM Potsdam, N.Y. 1470 W RFS Alexander City, Ala. OSO WSIG Mount Jackson. Va. 790 

W NOG Naples, Fla. 1270 WPDQ Jacksonville, Fla. 600 WRGA Rome. Ga. 470 WSIP Paintsville. Ky. 1490 

WN0I( Columbia. S.C. 1230 WPDR Portage. Wis. 1350 WRGR Starke, Fla. 490 WSIR Winter Haven, Fla. 1490 

W NOO Chattanooga, Tenn. 1260 WPDX Clarksburg. W.Va. 750 W RGS Rogersville, Tenn, 370 WSIV Pekin. 111, 1140 

W NOP Newport, Ky. 740 WPEG Winston-Salem, N.C. 1550 WRHC Jacksonville. Fla. 400 WSI X Nashville. Tenn. 980 

WNOR Norfolk, Va. 1230 WPEH Louisville, Ga. 1420 WRHI Rock Hill, S.C. 340 WSJC Magee, Miss. 1280 

WNOS High Point, N.C. 1590 WPEL Montrose. Pa. 1250 WRIB Providence, R.I. 220 WSJM St. Joseph. Mich. 1400 

WNOW York. Pa. 1 1250 WPEN Philadelphia, Pa. 950 WRIC Richlands, Va, 540 WSJS Winston-Salem, N.C. 600 

W N OX Knoxville. Tenn. 990 WPEO Peoria, 111. 1020 WRIG Wausau, Wis. 400 WSI<I Montpelier -Barre. Vt. 1240 

WNPS New Orleans, La. 1450 WPEP Taunton, Mass. 1570 WHIM Pahokee, Fla. 250 WSI(P Miami. Fla. 1450 

W NPT Tuscalogsa. Ala. 1280 WPET Greensboro, N.C. 950 WRIO Rio Piedras. P.R. 320 WSI(T Colonial Village, 

WNPV Lansdale. Pa. 1440 WPFA Pensacola, Fla. 790 WRIP Rossvllle, Ga. 980 Tennessee 1580 

WNRG Grundy, Va. 1250 WPFB Middletown, Ohio 910 WRIS Roanoke. Va. 410 WSI(Y Asheville. N.C. 1230 

WNRI( Newark, Del. 1260 WPFE Eastman, Ga. 1580 WRIT Milwaukee, Wis, 340 WSLB Ogdensburg. N.Y. 1400 

W,NRI Woonsocket, R.I. 1380 WPFP Park Falls, WIs. 1450 W RIV Riverhead. N.Y. 390 WSLG Clermont, Fla. 1340 

WNRV Narrows, Va. 990 WPGA Perry, Ga. 980 WRIX Griffin, Ga. 410 WSLI Jackson. Miss. 930 

WNSL Laurel, Miss. 1260 WPGC Bradbury Hghts., Md. 1580 WRIZ Coral Gables,Fla. 550 WSLS1 Salem. Ind. 1220 

W NSM1I Valparaiso. Nicevllle, W PG W Portland, Ind. 1440 WRJC Mauston, Wis. 270 WSLS Roanoke, Va. 610 

Florida 1340 WPHB Philipsburg, Pa. 1260 WRJN Racine. Wis. 
' 

400 WSMI Nashville. Tenn 650 

WNTA Newark, N.J. 970 WPIC Sharon, Pa. 790 WRJS San German, P.R. 060 WSMA Smyrna, Ga. 1550 

WNTT Tazewell, Tenn. 1250 WPID Piedmont, Ala. 1280 W RI W Picayune, Miss. 329 WSMB New Orleans. La. 1350 

W N U E Ft. Walton Beach, Fla. 950 WPIK Alexandria. Va. 730 WRKB Kannapofis, N.C. 460 WSM1IE Sanford, Maine 1220 

W NUZ Talladega, Ala. 1230 WPIN St. Petersburg. Fla. 680 W R 1(D Rockland, Maine 450 WSSIG Greenville. Tenn. 1450 

WNVA Norton. Va. 1350 WPIT Pittsburgh, Pa. 730 WRKH Rockwood, Tenn. 580 W SSI I Litchfield. III. 1540 

WNVY Pensacola, Fla. 1230 WPRE Pikeville, Ky. 1240 W R K at Carthage, Tenn. 350 WSMN Nashua, N.H. 1590 

WNXT Portsmouth. Ohio 1260 WPI(O Waverly, Ohio 1380 WR KT Cocoa Beach. Fla. 300 WSMT Sparta. Tenn. 1050 

WNYC New York, N.Y. 830 WPKY Princeton, Ky. 1580 WRLA Luray, Va. 590 WSNE Cummings, Ga. 1410 

WOAI San Antonio, Tex. 1200 WPLA Plant City. Fla. 910 WRLD Lanitt. Ala. 490 WSNJ nr. Bridgeton. N.J. 1240 

WOAP Owosso. Mich. 1080 WPLB Greenville, Mieh. 1380 WRM1IA Montgomery. Ala. 950 WSNO Barre, Vt. 1450 

WOAY Oak Hill. W.Va. 860 WPLK Rockmart, Ga. 1220 WRMF Titusville. Fla, 050 WSNT Sandersville. Ga. 1490 

WOOS Jacksonville, Fla. 1360 WPLM Plymouth, Klass, 1390 WRMN Elgin, Ill. 410 WSNW Seneca Twnshp., S.C. 1150 

WORT Rhinelander. Wis. 1240 WPLO Atlanta. Ga. 590 WRMS Beardstown, III. 790 WSNY Schenectady. N.Y. 1240 

WOC Davenport. Iowa 1420 WPLY Plymouth, Wis. 1420 WRNT Rocky Mount. N.C. 490 WSOC Charlotte, N.C. 930 

WOCB W. Yarmouth, Mass. 1240 WPME Punxsutawney. Pa, 1540 WRNB New Bern. N.C. 490 WSOK Savannah. Ga. 1230 

WOCH North Vernon, Ind. 1460 WPMH Portsmouth, Va. 1010 W RN E Wis. Rapids, Wis. 220 WSOL Tampa. Fla. 1300 

WODY Bassett, Va. 
WOHI E. Liverpool, Ohio 1490 
WOHO Toledo, Ohio 1470 
WOHP Bellefontaine, Ohio 1390 
WOHS Shelby. N.C. 
W01 Ames Iowa 
WOIA Sali'ne, Mich. 
W OIC Columbia. S.C. 
WOKB Winter Garden, Fla 
WOKE Charleston, S.C. 
WOK le Meridian. Miss. 
WOKI Jackson, Miss. 
W01(O Albany. N.Y. 
WOKS Columbus, Ga. 
WOKW Brockton, Mass. 
WOI(Y Milwaukee. Wis. 
WO KZ Alton, III. 

900 

730 
640 
290 
470 
600 
340 
450 
590 
460 
340 
410 
920 
570 

W PM1tP Pascagoula, Miss. 1580 

WPNC Plymouth, N.C. 1470 
WPNF Brevard, N.C. 1240 
WPNX Phenix City, Ala. 1460 
WPOSI Pompano Beach, Fla. 1470 
WPON Pontiac. Mich. 1460 
WPOP Hartford, Conn. 1410 
WPOR Portland. Maine 1490 
WPOW New York, N.Y. 1330 
WPPA Pottsville, Pa. 1360 
WPOR McKeesport. Pa. 1360 
WPRA Mayaguez, P.R. 990 
WPRC Llneoln, III. 1370 
WPRE Prairie Du Chien, Wis. 980 
WPRN Butler, Ala. 1220 
WPRO Providence, R.I. 630 
WPRP Ponce. P.R. 910 
WPRS Paris, III. 1440 
WPRT Prestonsburg, Ky. 960 

WRNL Richmond. Va. 
WRNY Rome, N.Y. 
WHOA Gulfport, Miss, 
WROB West Point. Miss. 
WROC Rochester, N.Y. 
W R00 Daytona Beach. Fla. 
WHO K Rockford. Ill. 
W ROL Fountain City. Tenn. 
WHOM Rome. Ga. 
WRON Ronceverle, W.Va. 
WROS Scottsboro. Ala. 
WROV' Roanoke, Va. 
WROW Albany, N.Y. 
WROX Clarksdale, Miss. 
WROY Carml. III. 
W ROZ Evansville, Ind, 
WRPB Warner Robbins, Ga. 

WRR Dallas. Tex. 
WRRF Washington, N.C. 

910 
350 
390 
450 
280 
340 
440 
490 
710 
400 
330 
240 
590 
450 
460 
400 
350 
310 
930 

WSON Henderson. Ky, 860 
WSOO Slt. Ste. Marie, Mleh, 1230 

WSOQ No. Syracuse, N.Y. 1220 

WSOR Windsor, Conn, 1480 

WSOY Decatur. III. 1340 
WSPA Spartanburg. S.C. 950 
WSPB Sarasota. Fla. 1450 

WSPD Toledo. Ohio 1370 

WSPN Saratoga Sprgs N.Y. 900 

WSPO Smethvort, Pa. 910 
WSPR Springfield. Mass, 1270 

WSPT Stevens Pt., Wis. 1010 

WSPZ Spencer, W.Va. - 1400 

WSRA Stilton, Fla. 1490 

WSRC Durham. N.C. 1410 

WSRO Marlborough, Mass. 1470 

WSRW Hillsboro, Ohlo 1590 
WSSB Durham. N.C. ' 1490 

WSSC Sumter, S.C. 1340 
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C.L. Location Kc. C.L. Location ' Kc. C.L. Location Kc. C.L. Location Kc, 
WSSO Starkville. Miss. 1230 WTI 51 Taylorville, III. 410 W T W N SI. Johnsbury, Vt. 1340 WWOL Buffalo. N.V. 1120 
WSSV Petersburg, Va. 1240 WTIP Charleston. W.Va. 240 WTXL W. Spgfd., Mass, 1490 WWOM New Orleans, La. 600 
WSTC Stamford, Conn. 1400 WT1X New Orleans, La. 690 WTYC Rork Hill, S.C. 1150 WWON Woonsocket R.I. 1240 
WST K Woodstock, Va. 1230 WTJH East Point, Ga. 260 WTYM East Longmeadow, W W O W Conneaut, Ohio 1360 
WSTL Eminence. Ky. 1600 WTJS Jack on, Tenn. 390 Mass. 16 00 W W PA W illiamsport, Pa. 1340 
WSTN St. Augustine, Fla. 1420 WTKM Hartford, Wis. 540 WTYN Tryon, N.C. 15 50 WWPF Palatka. Ha. .1260 
WSTP Salisbury. N.C. 1490 WTKO Ithaca. N.Y. 470 WTYS Marianna, Fla. 13 40 W W RI W. Warwick. R.I. 1450 
WSTR Sturgis. Mich. 1230 WTKY Tompkinsville. Ky. 370 WULA Eufaula. Ala. 12 40 WW RJ White River June., Vt. 910 
WSTS Massena, N.Y. 1050 WTLB Utica. N.Y. 310 WUNE Baton Rouge, La. 15 50 WWI. Woodside, N.Y, 1600 
WSTU Suart, Fla. 1450 WTLO Somerset, Ky. 480 WUSJ Lockport. N.Y. 13 40 W WSC Glens Falls. N.Y. 1450 
WSTV Steubenville. Ohio 1340 WTLS Tallasee, Ala. 300 WUST Bethesda, 51d. II 20 WWSR St. Albans, Vt. 1420 
WSUB Groton. Conn. 980 WTMA Charleston S.C. 250 WVAM1M Altoona. Pa. 14 30 WWST Wooster. Ohio 960 
WSUG Clewiston, Fla. 1050 WTMB Tomah, Wis. 390 WVAR Richwood, W.Va. 12 80 WWSW Pittsburgh, Pa. 970 
WSUH Oxford. Miss. 1420 WTMC Ocala, Fla. 290 WVCG Coral Gables. Fla. 10 70 WWVA Wheeling, W.Va. 1170 
WSUI Iowa City, Iowa 910 WTMI Milwaukee. Wis. 620 WVCH Chester. Pa. 7 40 W W W B Jasper. Ala. 1360 
WSUN St. Petersburg. Fla. 620 WIMP Tampa Fla. ISO WVEC Hampton, Va. 14 90 W W W F Fayette, Ala. 990 
WSUX Seaford, Del. 1280 WTMT Louisville, Ky. 620 WVIM1I Vicksburg, Stlss. 14 90 W W W R Russellville. Ala. 920 
WSUZ Palatka, Fla. 800 WTNC Thomasville, N.C.I 790 WVIP ML Kisco. N.Y. 13 10 W WW W Rio Piedras. P.R. 1520 
WSVA Harrisonburg. Va. 550 WIND Orangeburg. S.C. 920 WVJP Caguas, P.R. II 10 WWXL Manchester. Ky. 1450 
WSVL Shelbyville. Ind. 1520 WINS Coshocton. Ohio 560 W VIS Owensboro. 1(y. 14 20 WWYN Erie, Pa. 1260 
WSVN Valdese, N.C. 1490 WT NT Tallahassee. Fla. 450 WVKO Columbus, Ohio 15 80 WWYO Pineville, W.Va. 970 
WSVS Crewe. Va. 800 WTOB Winston-Salem, N.C. 380 WVLD Valdosta. Ga. 14 50 WXAL Demopolis, Ala, 1400r 
WSWN Belle Glade. Fla. 900 WTOC Savannah. Ga. 290 WVLK Lexington. Ky, 5 90 WXGI Richmond, Va. 950 
WSWV Pennington Gap. Va. 1570 WTOD Toledo, Ohio 560 WVLN Olney. III. 7 40 W XI G W indemere, Fla. 1480 
WSWW Platteville, Wis. 1590 WTOE Spruce Pine. N.C. 470 WVMC Mt. Carmel, Ill, , 13 60 WXL1 Dublin, Ga. 1230 
WSYB Rutland, Vt. 1380 WTOJ Tomah, Wis. 460 WVMI Biloxi, Miss. 5 70 WXLL Big Delta. Alaska 980 
WSYD Mt. Airy, N.C. 1300 WTOL Toledo. Ohio 230 WVNA Tuscumbia, Ala. 15 90 WXLW Indianapolis. Ind. 950 
WSYL Sylvania. Ga. 1490 WTON Staunton, Va. 240 WVNJ Newark. N.J. 6 20 WXMT Merrill. Wis. 730 
W SY R Syracuse, N.V. 570 WTOP Washington. D.C. 500 WVOK Birmingham. Ala. 6 90 WXOK Baton Rouge, La, 260 
WTAB Tabor City. N.C. 1370 WTOR Torrington, Conn. 490 WVOL Berry Hill, Tenn. 14 70 w XRF Guayama, P.R. 590 
WTAC Flint, Mich. 600 WTOT Marianna. Fla. 980 WVOM1M Pula. Miss, 12 70 WXTN Lexington, Miss. 150 
WTAD Quincy, III. 930 WTPI Cookville, Tenn. 550 WVOP Vidalia. Ga. 9 70 WXTR Pawtucket. R.I. 550 
WTAG Worcester. Mass. 580 WTPR Paris. Tenn. 710 WVOS Liberty. N.Y. 12 40 WXVW Jeffersonville, Ind. 450 
WTAL Tallahassee, Fla. 1270 WTRA Latrobe. Pa. 480 WVOT Wilson, N.C. 14 20 WXXX Hattiesburg. Miss. 310 
WTAN Clearwater, Fla. 1340 WTRB Ripley. Tenn. 570 WVOX New Rochelle, N.Y. 146 WXYJ Jamestown. N.Y. 340 
WTAO Cambridge, Mass. 740 WTRC Elkhart, Ind. 340 WVPO Stroudsburg. Pa. 8 40 WXYZ Detroit. Mich. 270 
WTAP Parkersburg. W.Va. 1230 WTRL Bradenton. Fla. 490 W VSC Somerset, Pa. 9 90 WYAL Scotland Neck. N.C. 280 
WTAP LaGrange, III. 1300 WTRN Tyrone, Pa. 340 W VV W Grafton. W.Va. 12 60 WYAM Bessemer, Ala. 450 
WTAR Norfolk, Va. 790 WTRO Dyersburg. Tenn. 330 W W BC Bay City. Mich. 12 50 W YCL York. S.C. 580 
WTAW Bryan. Tex. 1150 WTRP LaGrange. Ga. 620 WWBD Bamberg. S.C. 7 90 WYDE Birmingham, Ala. 850 
WTAX Springfield, III. 1240 WTRR Sanford, Fla. 400 W W BZ Vineland. N.J. 13 60 WYGO Corbin, Ky, 330 
WTAY Robinson. III. 1570 WTRU Muskegon, Mich. 600 WWCA Gary, Ind. 12 70 WYLD New Orleans, La. 940 
WTBC Tuscaloosa. Ala. 1230 WTRW Two Rivers, Wis, 590 WWCC Bremen, Ga. 14 40 WYMB Manning, S.C. 410 
WTBF Troy, Ala. 970 WTRX Flint, Mich. 330 WWCH Clarion, Pa. 130 0 WYND Sarasota. Fla. 280 
WTBO Cumberland. Md. 1450 WIRY Troy. N.V. 980 WWCO Waterbury. Conn 1240 WYNG WarwickEast 
WTCB Flomaton, Ala. 990 WTSA Brattleboro. Vt. 450 W W OC Washington, D.C. 1260 Greenwich. R.I. 590 
WTCH Shawano, WIs. 960 WTSB Lumberton, N.C. 340 W W GP Sanford. N.C. 1050 WYNK Baton Rouge, La. 380 
WTCJ Tell City. Ind. 1230 WTSL Hanover -Lebanon. W W GS Tifton. Ga. 1430 WYNN Florence. S.C. 540 
WTCM Traverse City. Mich. 1400 New Hampshire 400 WWHG Iornell. N.Y. 1320 WYRE Pittsburgh, Pa. 080 
WTCN Minneapolis. Minn. 1280 WTSN Dover. N.H. 270 W W H Y Huntington, W.Va. 1470 WYRN Louisburg. N.C. 480 
WTCO Campbellsville. Ky. 1450 WTSV Claremont. V.H. 230 WW IL Ft Lauderdale, Fla. 1580 WYSE Lakeland, Fla. 330 
WTCR Ashland. Ky. 1420 WTTB Vero Beach. Fla. 490 WWIN Baltimore, Md. 1400 WYSH Clinton. Tenn. 380 
WTCS Fairmont. W.Va. 1490 WTTC Towanda, Pa. 550 W W IS Black River Falls, WYSL Kenmore, N.Y. 080 
WTCW Whltesburg, Ky. 920 WTTF Tiffin, Ohio 600 Wis. 1260 WYSR Franklin, Va, 250 
WTGA Thomaston, Ga. 1590 WITH Port Huron. 911ch. 380 W W IT Canton. N.C. 970 WYTH Madison, Ga. 250 
WTEL Philadelphia. Pa. 860 WTTL Madisonville. Ky. 310 WWII Lorain. Ohio 1380 WYTI Rocky Mount, Va, 570 
WTGR Charleston, W.Va. 1490 WTTM1I Trenton, N.J. 920 W Wl Detroit. Mich. 950 WYVE Wytheville, Va, 280 
WTHE Spartanburg. S.C. 1400 WTTN Watertown. Wis. 580 WWJB Brooksville. Fla. 1450 WYZE Atlanta. Ga. 480 
WTHO Jackson, Ala. 1290 WTTR Westminster, Md. 470 W W KY Winchester. Ky. 1380 WZEP DeFuniak Soros Fla, 460 
WTHI Terre Haute. Ind, 1480 WITS Bloomington. Ind. 370 W W L New Orleans La. 870 WZKY Albemarle, N.C. 580 
WTHR Panama City. Fla. 1480 WTUG Tuscaloosa. Ala. 790 WW ML Portage, Wis. 1470 WZOB Ft. Payne. Ala, 250 
WTHT Hazleton. Pa. 1300 WTUP Tupelo, Miss. 490 W W NC Asheville. N.C. 570 WZOK Jacksonville, Fla. 320 
WTIC Hartford, Conn. 1080 WTUX Wilmington. Del. 290 WWNH Rochester, N.H. 930 WZRH Zephyr Hills, Fla. 400 
WT10 Newport News, Va. 1270 W T V B Coldwater. Mich. 590 WWNR Beckley. W.Va. 620 WZRO Jacksonville Beach. 
WTIF Tifton. Ga. 1340 WTVL Waterville. Maine 490 W W NS Statesboro. Ga. 1240 Florida 010550 

WTIG Massillon. Ohio 900 WTVN Columbus. Ohio 610 WWNY Watertown, N.Y. 790 WZST Tampa, Fla. 
WTIK Durham. N.C. 1310 WTWA Thomson. Ga. 240 WWOD Lynchburg. Va. 1390 WZYX Cowan. Tenn. 440 
WTIL Mayaguez, P.R. 1300 WTWB Auburndale. Fla. 570 W W01< Charlotte, N.C. 1480 XETRA Los Angeles, Calif. 690 

Mexican and'Cuban AM Stations 
Mexican stations audible in the Southwest; the more powerful Cuban 

1 

Location C.L. Kc. W.P. Location C.L. Kc. W.P. Location C.L. Kc. W.P. 

Mexico, 
BAJA CALIFORNIA 

Cuervos XEDY 1460 
El Saugal XEDX 1010 
Ensenada XEPF 1400 

XEXK 920 
Mexicali XED 1050 

XEAA 1340 
XEAO 910 
XECL 990 
XEGE 1150 

Tijuana XEC 1310 
XETRA 690 

XEAU 1470 
xEAZ 1270 
XEBG 1550 

XEGM 950 
XEMO 860 

" XEXX 1420 

CHIHUAHUA 
Chihuahua XEM 1390 

XEBU 620 
XEBW 1280 

XEFI 580 
XERA 1490 

Ciudad Camargo 
XEHA 580 

Ciudad Delicias 
XEBN 1240 
XEJK 1340 

Ciudad Juarez XEF 1420 
XEJ 970 

1000 
500 
250 
250 

5000 
250 
250 

5000 
1000 
250 

50000 
5000 
500 

1000 
2500 
5000 
2000 

500 
1000 
1000 
1000 
250 

1000 

250 
250 
250 

5000 
XEP 1300 500 

XEFV 1240 250 
XELO 800 150000 

XEWG 1490 250 
XEYC 1460 1000 

Hidalgo XEJS 1150 500 

N. Casas Grandes 
XETX 1010 250 

COAHUILA 
Ciudad Acuna XEKD 1010 
,6lonclova XEMF 1260 
Piedras Negras XEMJ 920 

XEMU 580 
Sabinas I XEBX 610 
Saltillo XESJ 1250 

XESG 1510 
Torreon XEBP 1310 
Villa Acuna XEDH 1340 

XERF 1570 

1000 
250 

1000 
5000 
5000 

500 
1000 
5000 

250 
250000 

DISTRITO FEDERAL 
Mexito City XEL 1260 5000 

XEN 690 20000 
XEQ 940 150000 

X E W 900 250000 
X E X 730 500000 

XEFR 1530 5000 
XEJP 1150 10000 

XELA 830 10000 
XELZ 1440 5000 

XENIX 1380 5000 
X E N I( 620 5000 
X EO Y 1000 50000 
XEPH 590 5000 
XEQK 1350 1000 
XEQR 1030 10000 
X E RC 790 1000 

XERCN 1110 50000 
X E R H 1500 50000 

XERPM 660 10000 
XESM 1470 10000 
X E U N 860 5000 

DURANGO 
Durango XEDU 860 1000 

NUEVO LEON 
Linares XER 1260 250 
Monterrey XEG 1050 150000 

X E H 1420 1000 
XET 990 5000 

X E A R 1480 1000 
XEAW 1280 1000 
X E F B 630 5000 

X E M R 1370 500 
XE01( 920 500 

SAN LUIS POTOSI 
San Luis Potosi 

X E W A 540 150000 

SONORA 
Agua Prieta, XEAO 1490 

XEFH 1310 
Cananea XEFQ 980 
Ciudad Otregon 

XEOX 430 
Hermosillo XEBH 920 

XEDL 250 
XEDM 580 
XEHQ 590 

Magdalena XEDJ 450 
Naco XET91 350 
Nogales ' XEHF 370 
San Luis XECB 450 
Santa Ana XEAB 400 

TAMAULIPAS 
Matamoros XEO 970 

XEAM 1310 
XEMT 1340 

Nuevo Laredo XEAS 1410 
XEBK 1340 
XEDF 790 
XEFE 790 

250 
1000 
500 

1000 
5000 

500 
50000 

500 
100 

1000 
5000 

250 
250 

1000 
250 
250 
250 
100 

1000 
1000 

stations 
Location C.L. Kc. W.P. 

Reynosa 

Rio Bravo 
-ample° 

XERG 1090 
XEXO 1370 
XEOR 1390 
XERT 590 
XEFD 1170 
XEFW 810 

Cuba 
Camaguey CM111B 880 

Ch11L 920 
C O1I N 960 
CMJE 680 

CMFA 1110 
CMIR 1030 
CMJC 1000 
CMJF 1340 

Camajuani CMHD 890 
Ciego de Avila CMJY 760 

CMJT 700 
CMSS 800 
CMJV 900 

Cienfuegos CMHN 680 
Consulacion Del Sur 880 
Cruces CMAK 1210 
Guantanamo Chi KS 1070 
Habana CM1IW 590 

CMCY 550 
CMQ 030 

CMCU 660 
CMBC 690 
CMCD 760 
CMCH 790 
CMBZ 830 
CMBL 860 
CMCF 910 
CMBF 950 
CMCK 980 

2500 
50000 

1000 
5000 
1000 

50000 

1000 
5000 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

f 000 
000 
000 
000 
000 

2500 
15000 
25000 

1000 
50000 
10000 
10000 
5000 

15000 
10000 
5000 
5000 
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Location C.L. Kc. W.P. Location C.L. Kc. W.P. Location C.L. Ke. W.P. Location C.L. Ka. W.P. 

CMBQ 1010 5000 Marianne CNIZ 1560 5000 CM1IHC 1410 1000 C At I( L 800 2000 

CMCX 1060 10000 Neuvitas CMJO 1300 1000 CMHQ 640 15000 CM KW 1000 2000 

CMCA 730 10000 Pinar del Rio CAIAB 740 5000 CM1IHW 810 1000 C NI KR 1090 1000 

CMCB 1330 1000 C M A F 680 1000 C Al H 0 1310 1000 CM I( U 630 2000 
Holguin CM K1 730 5000 C M A N 840 1000 C M1I H M 1 130 1000 CM DL 1 150 1000 

CM KP 670 1000 CN1AQ 920 1000 Sancti Spiritus CM K N 930 1000 

Holguin Orte CM KM 560 5000 Sagua La Grande CA1HT 990 1000 CMKB 1170 1000 

CM K V 600 1000 CMHA 1280 1000 Santiago CMDA 1320 1000 Victoria de las Tunas 
CMKD 970 1000 Santa Clara CMHI 570 10000 CM KC 770 1000 CMDQ 840 1000 

CMDC 770 1000 I C M11 H G 670 1000 C M D B 680 1000 CA1KT 1520 1000 

U. S. FM Stations by States 
Abbreviations: Mc., megacycles; asterisk (*) indicates educational station 

LocafJon C.L. Mc. 
ALABAMA 

Location C.L. Mc. 
KPOL- FAI 93.9 

KRHM 94.7 

Location C.L. Mc. 

CONNECTICUT 
Location C.L. Mc. 

ILLINOIS 
Albertville WAVU-FM1I 105.1 KRI(D-FM1I 98.3 Bridgeport WJZZ 99.9 Anna WRAI-FM 92.7 
Alexander City WRFS-FM (06.1 KLAC-FM 102.7 Brookfield WGHF 95.1 Arlington Heights WNWC 92.7 
Andalusia WCTA-FM 98.1 KUSC '91.5 Danbury WLADFM 98.3 Aurora WI(KD-FM 95.9 

Anniston WHMA-FM 100.5 KXLU '88.7 Hartford WHCN 105.9 Bloomington WJBC-FM 101.5 

Athens W10F 104.3 KHOF 99.5 WDRCFM 102.9 Carbondale WSIU 91.9 
Birmingham W API -FM 99.5 Marysville KMYC-FM 99.9 WCCC-FM 106.9 Carmi WROY-FM 97.3 

WBRC-FM 106.9 Modesto KBEE-FM 103.3 WFNQ 93.7 Champaign WDWSFAt 97.5 
WSFM 93.7 KTRBFM 104.1 WRTCFM1f 89.3 Chicago WBBM-FAI 96.3 

Clanton WKLF-FM 100.9 Mountain View KFJC 88.5 WTICF NI 96.5 WBEZ 91.5 
Cullman WFMH-FM 101.1 Newport Beach KNBB 103.1 Manchester WIN F -FM 107.9 WCLM 101.9 

Decatur WH OS- FM 102.1 Oakland KAFE 98.1 Meriden WBM11I 95.7 WDHF 95.5 
Homewood W1 LN 104.7 Ontario KASK-F M 93.5 Middletown W ESU 88.1 W EBH 93.9 
Huntsville WAHR 99.1 Oxnard KAAR 104.7 New Haven WNHC-Fht 99.1 WEFh1 99.5 

WNDA 92.9 Palm Springs I(PSR 92.1 WYBCFM 94.3 WEHS 97.9 
Mobile WKRG-FM 99.9 Pasadena KPCS 89.3 Stamford WSTC-F Al 96.7 WENR-FM 94.7 
Montgomery WAJM 103.3 Redondo Beach KAPP 93.5 Storrs W H US 90.5 WFAIF 100.3 

WFMI 98.9 Redlands KCH I. FM 96.7 Waterbury WATR-FM 92.5 WFM1IQ 107.5 
Sylacauga' WMLSFM 98.3 Ridnecrest KLOA=FM1I 105.5 WFMT 98.7 
Tuscaloosa WTBO-FM 95.7 Riverside KPLI 99.1 DELAWARE WKFM 103.5 

WUOA 91.7 KACE-FM 92.7 WDOVFM11 94.7 WAIAQ-FM 101.1 
I<DUO 97.5 Dover 

Wilmington WDE LJBR 93.7 WMBI-FM 90.1 
ALASKA Sacramento KCRAFM 96.1 

I<FBKBR 96.9 
W.IBR 99.6 WNIB 97.1 

WSBCFM 93.1 
Anchorage KNIK 105.5 I(EBR 100.5 D C' 

WJJD-FM 104.3 
K BY RF At 102.1 KHIQ 105.1 Decatur WSOYF AI 102.9 

KJML 95.3 Washington WASH -FM 97.1 DeKatlb WNIC 91.1 
ARIZONA KRAK-FM 92.9 WFAN 100.3 E. St. Louts WBBR 101.1 

Globe KW1BFM 100.3 
Mesa KBUZ-FM104.7 

KSFM 96.9 
I<XRQ 98.5 

KCNWFM 107.9 

WGAY 99.5 
WGMS-FM 103.5 

WGTB 90.1 

Effingham WSEI 95.7 
WELL 103.9 

WRM N -FM 94.3 
Phoenix KELE 95.5 

KFCA 95.5 
KOO LFM11 94.5 

KITH 101.5 

Salinas KSBW-FM 102.5 
San Bernardino KVCR 91.9 

KFMW 99.9 
89.5 

WAIA LF AI 107.3 
WOL-FM 98.7 
WRCFM 93.9 

WTOP-FM1I 96.3 

Elgin WEPS 88.1 
Elmwood Park WXFM 105.9 
Evanston WEAW 105.1 

89.3 
KOYTH 92.5 

KPHOFM1I 92.5 9 

KEBS 
San Diego 1<OGOFM1I 94.1 

KFNIBF Al 100.7 
WWDC-FM1I 101.1 

WNUR 
Harrisburg WEBQ-FM 99.9 
Highland Park WNSH-FM 103.1 

KTAR-FM1I 98.7 
KYEW 93.3 

Tempe KUPDFW 97.9 

KF NI XFA1 96.5 
KGBFM 101.5 

FLORIDA 
Coral Gables WVCG-FM 105.1 

Jacksonville WLDSFM 100.5 
WAJP 93.5 

Tucson KF AIM 99.5 / KITT 105.3 
I<J LM 98.1 

Daytona Beach 1YNDB.FNI 94.5 
WW ILFMI' 103.5 

Joliet W10 LFM11 96.7 
Kewanee WKSD 91.9 

ARKANSAS 
KLRO 94.9 
I(PRI 106.5 

Fort Lauderdale 
WFLM 105.9 

.WAIFP 100.7 
Litchfield WSA1I-FM 106.1 
M1l acomb WW KS 91.3 

Blytheville KLCN-FM 96.1 
KSDS 88.3 Fort Pterce WARN 98.7 Mattoon WLGH-FM 96.9 

Ft. Smith KFPW-F M 94.9 San Fernando KVFM 94.3 
91.7 Gainesville WRUFFM 104.1 M1I t. Carmel WSA B. 94.9 

Jonesboro KBTM-FM 101.9 San Francisco KALW Jacksonville WJAX-FM 95.1 WVM1I C -F hl 101.1 

KASU 91.9 
KBAYFN 104.5 WZ01<-FM 96.9 Mt. Vernon W MIX -FM 94.1 

Little Rock KARK 103.7 
Little Springs KAM1IS 103.9 

KBCO 105.3 
I(CBS-FM 98.9 

WhIBRF M11 96,1 
A11aml WI(AT-FM1I 93.3 

Oak Park WOPA-FM 102.7 
Olney WVLN-FM1I 92.9 

Osceola KOSEFM 98.1 
KDFC 102.1 WCI(R- FM 97.3 Paris WPRS-FM 98.3 

88.1 
Pine Bluff KOTN-F M 92.3 
Siloam Springs KUOA-FM 105.7 

K EAR 97.3 
I(FRCFM 106.1 

KGO-FM 
WGBS-F hl 96.3 

WTHS 91.7 
Park Forest W RHS 
Park Ridge WAITH 88.5 

103.7 
KNBC-FAI 99.7 WWPB-FAI 101,5 

Miami Beach WI(ATFM 93.1 

Peoria WMBD-FM 92.5 
Quency 05.1 

199.5 CALIFORNIA KHIP 106.9 W MET -FM 93.9 WTAOaF At 

Alameda KIAI 92.7 
I(RONFR 96.5 Ocala WMOP- FAt 93.7 Rockford W RO KFNI 97.5 

Anaheim J(EZY-FM 95.9 KSFR 94.9 Orlando W0130 -FM 92.3 Rock Island WHBF-FM 98.9 

Arcata KT00 90.5 KQBYF At 95.7 WH00FM 96.5 Springfield WTAX-FM 103.7 

Atherton KPEN 101.3 
Avalon KBIQ 104.3 
Bakersfield KERN -FM 94.1 

KQXR 101.5 

KYAFNI 93.3 
San Jose I<SJO-FM1I 92.3 

KRPM11 98.5 
San Luis Obispo KATY -FM 96.1 

WK1S-FM 100.3 
Palm Beach WOXTFA1 97.9 
Pensacola WPEXFM 94.1 
St. Petersburg WGNB 101.5 

Taylorville WGGM 95.0 
Urbana WILL -FM 90.9 
Wlnnetka WNTH 88.1 

Berkeley KPFA 94.1 San Rafael KTIM1I 100.9 WTCX 99:5 INDIANA 
KPFB 89.3 San Mateo I(CSAt 90.9 Sarasota WYA K 102.5 

POREFM 102.9 Santa Ana KW II -FM 96.7 Tallahassee WFSUFM 91.5 Anderson WAFM 97.9 

Bijou KHUR 99.9 
88.9 

KFIL 106.3 
Santa Barbara I(RFM 97.5 Tampa WDAE-FM 100.7 Bloomington WF1U 103.7 

WTTV-FM 92.3 
Claremont KSPC 
Coachella KCH V -FM 93.7 

1(DB-FM 93.7 WFLA-FM 93.3 
WPI(AI 104.7 Columbus WCSI-FM 98.3 

El Caton KUFM 93.3 
KMCU X03.3 WTUN 88.9 Connersville WCNB-FM 100.3 

Eureka KIEA1 96.3 Santa KSCU 90.1 Winter Park WPRK 91.5 Crawfordsville WBBS-FM 106.3 

Fresno KARMFA1 101.9 Santa Maria KEYM 99.1 Elkhart WCMR-FM 95.1 

1(M111FM 97.9 
KSM1IA-FM 102.5 

`89.9 
.GEORGIA WTRC-FM 100.7 

KRFAI 93.7 Santa Monica KCRW Evansville WI KY -Fri 104.1 

I(XQR 102.7 
KSRF 103.1 Athens WGAUFM17 190.1 

03.1 
WEVC 91.5 

Garden Grove KGGK 94.3 
Sierra Madre (MAXI 107.1 

91.3 
Atlanta N'PSR 90.7 

Glendale KFMU 97.1 Stockton KCVN WPLOFA1 103.3 Franklin WFCI 89.3 
KUTE 101.9 

KSTN-FM 107.3 WGKAFM 92.9 Fort Wayne WPTH 95.1 

Hayward KBBM 101.7 
Inglewood KTYM-FM 103.9 

KWGFM 105.7 
Turlock (ROM 92.9 

WSB-FAI 98.5 
Augusta WAUGFM 105.7 

Gary WGVE 88.1 
Goshen WGCS 91.1 

LaSierra KNFP 89.7 Ventura -Oxnard K EN -F 100.7 WBBQ-Fhf 103.7 Greencastle WG `91.7 

Lodi KCVR-FM 97.7 Walnut Creek KW MEFM 92.1 Columbus WRBL-FAI 93.3 Hammond WYCA 92.3 
91.9 

Long Beach KFOX-FAI 102.3 West Covina I<DWC 98.3 GainesvillengWDU N=FM 103.9 Hartford City WHCI 
91.9 

I<LON 88.1 
KNOB 97.9 

Woodland KATT 95.3 Lagrange WLAG-FM 104.1 
Macon V/MAZ-FM1I 99.1 

Huntington WVSH 
Indianapolis WAJC 104.5 

Los Altos I(PGM 97.7 COLORADO Marietta WBIEFM 101.5 WAIV 105:7 

Los Angeles I(ABC-FAI 95.5 Boulder KRNW 97.3 
WI(LS 90.1 WFBM1IF NI 94.7 

1(BBI 107.5 91.3 
Newnan WCOH-FM 96.7 WFM1IS 95.5 

KBCA 105.1 
Colorado Springs I(RCC Savannah WTOC-FM 97.3 WIAN 90.1 

KBM1iS 105.9 
KFMH 96.5 Swainsboro' -WJATFM 101.7 WIBCFh1 93.1 

KCBH 98.7 I(SHS 905 Toccoa WLETFAI 106.1 Jasper WITZFal 104.7 

KFAC-FM 92.3 KVOR-FM 92.9 Madison WORX-FM1I 96.7 

KFMU Cortex Ihi 94.1 HAWAII Marlon WNI RI -FAI 106.9 

I<GLA 103.5 Denver KFML-FM 98.5 Honolulu I(AIM11-FAI 95.5 WBST 90.7 
I(H1 101.1 KDENF NI 99.5 KVOK 88.I Muncie WA1 UN 104.1 

K MLA 100.3 KLI R -Fat 100.3 KUOH 090.5 New 
WWHI 091.5 

WKNKPFK 

'90.7 
X -FM 93.1 KOA-FM 103.5 IDAHO ( New Castle y WCTWNFM 102.5 

KTG AI 105.7 WYSN 91.! 
Grand Junction KREX-F M1t 92.3 Boise - KBOI-FAI 97.9 Princeton WRAP -FAI 98.1 
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Location C.L. Me. 
Salem WSLM.FM 98.9 
Seymour WJOD 93.7 
South Rend WETL 91.9 
Terre Haute WTHI-FM 99.9 

AVVTS 100.7 
Wabash WSKS 91.3 
Warsaw WRSWFAI 107.3 
Washington WFML 106.5 
West Lafayette WBAA-FM 99.1 

IOWA 
Ames WOIFM 90.1 
Boone KFGQ 99.3 
Cedar Falls KTCF 88.1 
Clinton KROS.FM 96.1 
Davenport WOC-FM 103.7 
Des Moines KDPS 88.1 

KDMI 97.3 
KSO 98.5 

WH 0-FAI 100.5 
Iowa City KSUI 91.7 
Muscatine KWPC-FM 99.7 
Sioux City KDVR 97.9 
Storm Lake KAYL-FM 101.5 
Waverly KWAR 89.1 

KANSAS 
Emporia KSTE 88.7 
Kansas City KCJC 98.1 
Lawrence KANU 91.5 
Manhattan KSDB-FM '88.1 
Newton KJRG-FM 92.1 
Ottawa KTJO-FM 88.1 
Parsons KPPS-FM 91.1 
Salina KAFM 99.9 
Topeka KTOP.FM 100.3 
Wichita KFHFM 100.3 

KMUW 89.1 
KCBM-FM 107.3 

KENTUCKY 
Ashland WCM I.FM 93.7 
Central City WNESFM 101.9 
Fulton WFUL-FM 104.9 
Glasgow WGGC 95.1 
Hazard W KICFAl 96.5 
Henderson WSON-FM 99.5 
Hooklnsvllle W RLX 98.7 

W KOF 100.3 
Lexington WBKY 91.3 

W LAP-FAI 94.5 
Louisville WFPK 91.9 

WFPL '89.3 
Madisonville WF M W. FM 93.9 

WNGO-FM 94.7 
Owensboro WOM I -FM 92.5 

WVJS-FM 96.1 
Paducah WPAD.FM 96,9 

W KYB-FM 93.3 

LOUISIANA 
Alexandria KALBFIA 96.9 
Baton Rouge WJBO-FM 98.1 
Monroe KMLB-F51 104.1 
New Orleans WBEH 89.3 

WDSU.FM 105.3 
WRCM 97.1 
WMMT 95.7 

Shreveport KRMD-FM 101.1 
KBCL.FM 96.5 

KWKH-FM 94.5 

MAINE 
Augusta WFAUFM 101.3 
Bangor WABIF51 97.1 
Brunswick WBOR 91.1 
Caribou WFST-F 51 97.7 
Lewiston WCOU-F a1 93.9 

W RJR 91.5 
Poland Springs WMTW-FM 94.9 
Portland WLOBFM 97.9 

MARYLAND 
Annapolis WNAV.FM 99.1 

WANN.FM 107.9 
WXTC 107.9 

WAQE-FM 101.9 
Baltimore WBJC '88.1 

WCAO-FM 102.7 
WCBM.FM 106.5 
WFMM-FM 93.1 

WRBS 95.1 
W S1 D 92.3 

W BAL.F51 97.9 
WITH -FM 104.3 
WSID.FM 92.3 

Bethesda W.1 M 0 106.3 
Bradbury Heights WPGC 95.5 
Cumberland WCUM.FM 102.9 
Frederick WFMD.FM 99.9 
Hagerstown WJEI.FM 104.7 

W ARK.FM 106.9 
Havre de Grace WASA.FM 103.7 
Oakland WBUZ 95.5 
Tacoma Park WGTS.FM '91.9 
Waldorf' WSM0 104.1 
Westminster WTTRFM 100.7. 

MASSACHUSETTS 
Amherst WAMF '88.1 

W FCR '88.5 
W MU '91.1 

Boston WBUR 90.9 

Location 

Brockton 
Brookline 
Cambridge 

Fitchburg 
Framingham 
Greenfield 
Haverhill 
Lawrence 
Lowell 
Lynn 
,Medford 
New Bedford 

Plymouth 
S. Hadley 
Springfield 

Waltham 
W. Yarmouth 
W illlamstown 
Winchester 
Worcester 

C.L. Mc. 
WBCN 104.1 

WBZ.FM 106.7 
WCOP.FM 100.7 
WEEIFM 103.3 

WERS 88.9 
WHDH-FM 94.5 
WRKOFM 98.5 

W X H R 96.9 
WBET.FM 97.7 
WBOS.FM 92.9 
WGBH-FM 89.7 
WHRB.FM 95.3 

W7BS 88.1 
WFGM.FM 104.7 
WKOXFM 105.7 
WHAI.FM 98.3 
WHAVFM 92.5 

WGH1 93.7 
WLLH.FM 99.5 
WUPY.FM 105.3 

WISK 107.9 
WBSMFM 97.3 
WNBH-FM 98.1 
WPLM.Faf 99.1 

WA1HC '88.5 
WHYN.FM 93.1 

WEDK '91.7 
WSCB 88.9 

WMAS.FM 94.7 
WCRBFM 102.5 
WOCB-FM 94.3 

WCFM '90.1 
WHSR-FM 91.9 

W AAB 107.3 
WTAG-FM 96.1 

MICHIGAN 
Ann Arbor WUOM 91.7 
Bay City . WBCMFM 96.1 
Benton Hrbr. WHFB.FM 99.9 
Birmingham WHFI 94.7 
Coldwater WTVBF Al 98.3 
Dearborn WKMH-FM 100.3 
Detroit WDET-FM 101.9 

WCHD 105.9 
WDTM 106.7 
WABX 99.5 
WDTR 90.9 

WGPM 107.5 
WJBKFal 93.1 

WMUZ 103.5 
WMZK 97.9 

WJRFM 96.3 
WOMCFM 104.3 
WQRS-FM 105.1 

WRMK.FM 98,7 
WW1 -FM 97.1 

WXYZ.FM 101.1 
E. Lansing WKARFM 90.5 

WSWM 99.1 
Flint WE BE 95.1 
Grand Rapids WFUR.FM 102.9 

W1EFFM 93.7 
WLAV-FM 96.9 

Highland Pk. WHPR 88.1 
Holland WJBL-F51 94.5 
Houghton Lake WJGG 98.5 
Interloehen WGYA 103.1 
Jackson W BBC 94.1 
Kalamazoo WMCR 102.1 
Lansing W11MFM 97.5 

WMRT-FM 100.7 
Mount Clemens WBRBFM 102.7 
Oak Park W LD M 95.5 
Royal Oak WOAK 89.3 

WOMC 104.3 
Saginaw WSAM-FM 98.1 
Sturgis WSTR-FM 103.1 

MINNESOTA 
Brainerd 
Mankato 
Minneapolis 

St. Cloud 
St. Paul 
Worthington 

Jackson 
Laurel 
Meridian 

Clayton 
Joplin 

Kansas City 

Kennett 
Poplar Bluff 
St. Louis 

KLIZ.FM 95,7 
KVSM-FM 103.5 
KT1SFM 98.5 

KWFM 97.1 
WLOLFM 99.5 
WPBC.FM 101.3 

WAYL 96.1 
KFAM-FM 104.7 

KNOF 95.3 
KWOAFM 94.9 

MISSISSIPPI 
W1DX-FM 102.9 
WNSL-FM 100,3 

WMMI '88.1 

MISSOURI 
KFUO-FM 99.1 

WMBH-FM 96.1 
KSYN 92.5 

KCMO-FM 94.9 
KBEY 104.3 
KTSR 90.1 

KDAF-FM102.1 
KCMK 93.3 

KCUR-FM 89.3 
KXTR 96.5 

KBOA.FM 98.9 
KWOCFM 94.5 

KCFM 93.7 
KADI 96.5 

WAMV-FM 101.1 
WIL-FM1 92.3 

KSLH '91.5 
KSTLFM 98.1 

KW IX 102.5 

Location C.L. Mc. Location C.L. Me. 
KRFD 106.9 South Bristol WMIV 95.1 

Springfield KTTS-FM 94.7 Springville WSPE 48.1 
West Plains KWPMFM 93,9 Syracuse WAER 88.1 

WOOS -Fat 93.1 
NEBRASKA WON° 100.9 

WSYR-F51 94.5 
Kearney.Holdrege Troy WFLY 92.3 KHOLFM 98.9 WRPI 91.5 
Lincoln KFMQ 95.3 Utica WRUNFM 105.7 
Omaha KOAL-FM 94.3 Wethersfield WBIV 105.7 

KFAB.FM 99.9 White Plains WFAS.FM 103.9 
WOW -FM 92.3 

KILN 96.1 NORTH CAROLINA Scottsbluff KNEW -FM 94.1 

NEVADA 
Reno KN EV 95.5 

NEW HAMPSHIRE 
Berlin WalOUF a1 103.7 
Claremont WTSVFM 106.1 
Manchester WKBR.FM 95.7 
Mt. Washington W MTW-FAI 94.9 
Nashua WOTWFNI 106.3 

NEW JERSEY 
Asbury Pare WJLKFM 94.3 
Bridgeton WSNJ-FM 107.7 
Camden WKDN.FM 106.9 
Dover WOHA-FM 105.5 
E. Orange WFMU 91.1 
Hackettstown WNTI 91.9 
Long Branch WRLB 107.1 
Newark WNTA-FM 94.7 

W BGO '88.3 
New Brunswk. WCT C.F51 98.3 
Paterson WPAT-FM 93.1 
Princeton WPRB 103.9 
Red Bank WFHA-FM 106.3 
South Orange WSOU 89.5 
Trenton WTOA 97.5, 
Wildwood WCMC-FM 100.7 
Zarephath W A W Z- F hi 99.1 

NEW MEXICO 
Albuouerqus KANW 89.1 

KHFM 96.3 
Aztec KNDEFM 94.9 
Los Alamo. KRSN-FM 98.5 
Mountain Park KMFM 97.9 
Roswell KBIM-FM 97.1 

NEW YORK 
Albany WAa1C 90.3 
Auburn WMBOFM 96.1 
Babylon WTFM 103.5 

WBABF at 102.3 
Binghamton WNBF.FM 98.1 

WKOPFM 95.3 
Brooklyn WNYE '91.5 
Buffalo WBEN-FM 106.5 

WBFO 88.7 
WEBR 94.5 

WGR-FM 96.9 
WBUF 92.9 

KWOL-FM 104.1 
Central Square WCSQ 89.3 
Cherry Valley WJ1V 101.9 
Corning WCLIFM 106.1 
Cortland WKRT-FM 99.9 
DeRuyter WOIV 105.1 
Elmira WECW 88.1 
Floral Part WSHS 90.3 
Garden City WLIRS 92.7 
Hempstead WHLI-F Al 98.3 

W VHC 88.7 
Hornell WWHGFM 105.3 
Ithaca WHCU.FM 97.3 

WICB 91.7 
WEIV 103.7 

WVBR-FM101.7 
Jamestown WiTN-FM 93.3 
Kenmore WYSLFM 103.3 
Mt. Kisco WRNW 107.1 
New Rochelle WVOX-FM 93.5 
New York WABC-FM 95.5 

WBAI 99.5 
WBFM 101.9 

WCBSFM 101.1 
W EVD-FM 97.9 

WFUV '90.7 
WHOM.FM 92.3 
WKCR-FM '89.9 

W NCN 104.3 
WNEWFM 102.7 
WNYC-FM 93.9 

WNYE 91.5 
WOR.FM 98.7 

WQXR-FM 96.3 
WNBCFM 97.1 

WRFM 105.1 
W RV 106.7 

Niagara Falls WHLD-FM 98.5 
Olean Will:. -FM 95.7 
Plattsburgh WEAV-FM 99.9 
Patchogue WALKFM 97.5 

WPACFM 106.1 
Peekskill WLNA-FM 100.7 
Poughkeepsie W KIP.FM 104.7 
Rochester W H F M 98.9 

WBBF-FM 100.1 
WCMF 96.5 
W IRQ '90.9 

WROC-FM 97.9 
Schenectady WGFM 99.5 

Albemarle WABZFM 100.9 
Asheboro WGWRFM 92.3 
Asheville W LOS -F M 104.3 
Burlington WBBB-F a1 101.1 

WFNSFal 93.9 
Burlington -Graham 

WBAGFM 92.9 
Chapel Hill WUNC 91.5 
Charlotte WSOC-FM 103.5 

WYFM 104.7 
Clingman's Pit. WHIT 106.9 
Durham WDNC.FM 105.1 
Elkin WIFM-FM 100.9 
Fayetteville WF NC- F al 98.1 
Forest City W13130 -FM 93.3 

WAGYFM 105.3 
Gastonia WGNC-FM 101.9 
Goldsboro W EQR 96.9 
Greensboro WMDE 98.7 
Greenville W W W S '91.8 
Henderson WHNC-FM 92.5 

WH KP-FM 102.5 
Hendersonville W H KP-F bl 102.5 
Hickory WHKY-FM 102.9 
High Point WHPE.FNI 95.5 

W HPS '89.3 
WMFRFM 99.5 
WNOSFM 100.3 

Laurinburg WEWO-FM 96.5 
Leaksville WLOE-FM 94.5 
Lexington W BUY- FM 94.3 
Lumberton WTSB-Fa1 95.7 
Raleigh WKIX-FM 96.1 

WPTF-FM 94.7 
WRAL-FM 101.5 

Reidsville WREV-FM 102.1 
Reeky Mount WEED -FM 192.1 FA 
Roxboro WRXOFM 99666.7 

Salisbury WSTP-FM 106.5 
Sanford W W GP -F a1 105.5 
Shelby WOHS-FM 96.1 
Statesville WFMX 105.7 
Tarboro WCPS-FM 104.3 
Tiomasville WTNC-FM 98.3 
Wilmington WPRV 93.9 
Wilson WVOTFM 106.1 
Winston-Salem W Al R -F M 93.1 

WY FS 107.5 
WFDD-FM 98.1 

11 

WSJS-FM 104.1 

OHIO 
Akron WAKR-FM 97.5 

WAPS '89.1 
WCUEFM 98.5 

Alliance WFAH-FM 101.7 
Ashland WNCOFM 101.3 
Ashtabula WREO-FM 103.7 
Athens WOUBFM 91.S 
Barberton WDBN 94.9 
Bellaire WOMPF 51 100.5 
Berea WBWC 88.3 
Bowling Green WBGU 88.1 
Canton WHBC-FM 94.1 

WAND 106.9 
WCNO 106.9 

Celina W51 ERFM 94.3 
Chillicothe WBEXFH 93.3 
Cincinnati WCPO.FM 105.1 

WAEF.FM 104.3 
WGUC 90.9' 

WKRC-FM 101.9 
WSAI.FM 102.7 

Cleveland KYW-FM 105.7 - WXEN-FM 106.6 
W ROE 90.3 
WCRF 103.3 
W DGO 95.5 

WDOK-FM 102.1 
WERE -FM 98.5 
WGAR-FM 99.5 

WHK-FM 100.7 
WJW-FM t04.1 

W NOB 107.9 
Cleveland Hts. WCUY-FM 92.5 
Columbus WCBE '90.5 

WBNS-FM 97.1 
WCOL-FM 92.3 
WOSUFM 89.7 
WTVN-FM 96.3 

W V KO 94.7 
Cayton W H 10-F Al 99.1 

WIFE 104.7 
Delaware WSLN 91.1 
East Liverpool W0141.F M11 104.3 
Eaton WCT AI 92.9 
Elyria WEOL-FM 107.3 
Findlay WFIN-FM 100.5 
Fostoria WFOB 96.7 
Fremont WFRO-FM 99.3 
Hamilton WQMS 96.7 
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Location C.C. Me. i WHOH 
Kent WKSU-FM 
Lancaster WHOK-FM 
Lima WIMAFM 
Marietta WCMO 
Marion WMRN-FM 
Miamisburg WFCJ 
Middletown WPFBFM 
Mt. Vernon WhlVO-FM 
New Concord W MCO- FM 
Newark WCLT-FM 
Oxford WhIUB 

WOXR 
Piqua WPTW-FM 
Portsmouth WPAYFM 
Salem WSOM-FM 
Sandusky WLEC-FM 
Springfield WBLY-FM 
Steubenville WSTVFM 
Toledo WSPD-FM 

WMHE 
WTDS 

WTOL- FM 
WTRT 

Westerville WOBN 
Wooster WWST-FM 
Yellow Springs WYSO 
Youngstown WKBN-FM 

WBBW-FM 
WRED 

103.5 
'88.1 
95.5 
102.1 
'89.3 
106.9 
93.9 

105.9 
193.7 
91.9 
00.3 
88,5 
97.7 
95.7 

104.1 
105.1 
102.7 
103.9 
103,5 
101,5 
92.5 

'9I.3 
104.7 
99.9 

'91.5 
104.5 
91,5 

98.9 
99.3 

101.1 

OKLAHOMA 
Durant KSEO-FM 107,3 
Norman WNADFM 90.9 
Oklahoma City KOKH 988.9 

KIOO 100.5 
KEFM 94.7 
KYFM 98.9 

Shawnee KBGC '89.9 
Stillwater KOSU-FM 91.7 

KSPI-FM 93.9 
Tulsa K W GS 90.5 

KIHI 95.5 
KOCW 97.5 

KOGM-FM 92.9 

OREGON 
Eugene KRVM 91.9 

KEEDFM 93,1 
KFMY 97.9 

KUGN-FM 99.1 
KWAX '91.1 

Grants Pass KGPO 96.9 
Medford KBOYFM 95.3 
Oretech KTEC '88.1 
Portland KEX-FM 92.3 

KGMG 95.5 
KOIN.FM 101.1 

KPFM 97.1 
KPOJ-FM 98.7 

KQFM 100.3 
KRRC 89.3 

PENNSYLVANIA 
Allentown WFMZ 100.7 

WAEB-FM 104.1 
Altoona WVAM-FM 100.1 

WFBG-FM 98.1 
Beaver Falls WBVP-FM 106.7 
Bethlehem WGPA-FM 95.1 
Bloomsburg WHLM-FM 106,5 
Boyertown WBYC-FM 107.5 
Braddock WLOA-FM 96.9 
Butler WBUT-FM 97,7 
Carlisle WHYLFM 102.3 
Chambersburg WCHA-FM 95.1 
Dubois WCED-FM 102.1 
Easton WEST -FM 107.9 

WEEX.FM 99.9 
Erie WWYNFM 99.9 
Glenslde WIFI 92.5 
Harrisburg WHP-FM 97,3 
Havertown WH HS '89.3 
Hazleton WAZLFM 97.9 
Jenkintown . WIBF 103.9 
Johnstown WARD -FM 92.1 

WJACFM 95.5 
Lancaster WGAL-FM 101.3 

WDAC 94.5 
WLAN-FM 96.9 

Lebanon WLBR-FM 100.1 
Meadville W M11 GW- F hl 100.3 

C.L. Location 
KAAR Oxnard, Calif. 
KABC-F h1 Los Angeles. Calif. 
K ACE -FM Riverside, Calif. 
KADI St. Louis, Mo. 
KAFE Oakland, Calif. 
I(AFI Auburn, Calif. 
KAFh1 Salina, Sans. 
I<AIM-FM Honolulu. Hawaii 
KAJS Newport Beach, Calif. 
I<A 1(C Tulsa. Okla. - 

KAKI San Antonio. Tex. 
KALB-FM1I Alexandria. La. 
KALH Denver, Colo. 
KALW San Francisco, Calif. 
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Location 
Montrose 
Oil City 
Palmyra 
Philadelphia 

Pittsburgh 

Pottsville 
Red Lion 
Scranton 

Sharon 
State College 
Sunbury 
Towanda 
Warren 
Washington 
Waynesboro 
Wilkes-Barre 

Williamsport 

York 

C.L. Mc. 
WPEL-FM 96.5 

WDJR 98.5 
WJWR 92.1 

WCAU-FM 98.1 
WDAS-FM 105.3 
WFIL-FM 102.1 

WFLN 95.7 
WHATFM 96.5 

WHYY 90.9 
WIFI 92.5 

WIBG-FM 94.1 
WIP-FM 93.3 

WPEN-FM 102.9 
WPWT '91.7 
WQAL 106.1 

WRTI-FM 90.1 
WXPN 88.9 

1(1)1(A -FM 92,9 
WAZZ 105.9 

WCAE-FM 96.1 
WDUQ 91.5 
WINE 107.9 

WILY 105.9 
WJAS-FM 99.7 

WKJF 93.7 
WPITFht 101.5 

WWSW-FM 94.5 
WPPA-FM 101.9 
WGCBFM 96.1 
WGB1-FM 101.3 

WUSV 
WPIC-FM 102.9 

WDFM 91.1 
WKOK-FM 94.1 
WTTCFM 92.7 

WRRN 92.3 
WJPA-FM 104.3 
WAYZ-FM 101.5 
WBRE-FM 98.5 

WYZZ 103.3 
WLYC-FM 105.1 

WRAK-FM 100.3 
WNOW-FM 105.7 

RHODE ISLAND 
Cranston WLOV 99.9 
Providence WPJBFM 105.1 

WICE-FM 107,7 
WPFM 95.5 

WPRO-FM 92.3 
WXCN 101.5 

Woonsocket WWON-FM 106.3 

SOUTH CAROLINA 
Anderson WCAC 101.1 
Charleston WCSC-FM 96.9 

WTMA-FM 95.1 
Clemson WSBFFM 88.1 
Columbia l WCOSFhl 97.9 

WN01<-FM 104.7 
WUSC-FM 89.9 

Dillon WDSCFM 92.9 
Greenville WESC.FM 92.5 

WFBC-FM 93.7 
WMVUFh1 94.5 

Laurens -Clinton WLBG-FM 100.5 
Rock Hill WRHI-FM 98.3 
Seneca WSNW-FM 98.1 
Spartanburg WSPAFM 98.9 

TENNESSEE 
WOPI-FM 96.9 

WDOD-FM 96.5 
WLON 106.5 

WSMC-FM 88.1 
WFMG 104,5 

WGRVFM 94.9 
WTJS-FM 104.1 

WJCW-FM 100.7 
WKPT-FM 98.5 
WBIR-FM 93.3 

WKCS 91.1 
WUOT '91.9 

WMC-FM 99.7 
WaiPS-FM 97.1 
WDIA-FM 102.7 

WFMB 105.9 
WSIXFM 97.5 

WSEVFM 102.1 

Bristol 
Chattanooga 

Collegedale 
Gallatin 
Greeneville 
Jack on 
Johnson City 
Kingsport 
Knoxville 

Memphis 

Nashville 

Sevierville 

Abilene 
TEXAS 

KACC-FM '91.1 

Location 

Amarillo 
Austin 

Beaumont 

Brownwood 
Cleburne 
Corpus Christi 
Dallas 

Denton 
DlBoll 
u urnas 
El Paso 

Ft. Worth 

Gainesville 
Harlingen 
Highland Pk. 
Hillsboro 
Houston 

Lubbock 

Marshall 
Midland 
Mt. Pleasant 
Odessa 

Pampa 
Plainview 
Port Arthur 
San Antonio 

Sinton 
Texarkana 
Tyler 
Waco 
Waxahachie 

C.L. Mc. 
KFMN 99.3 

KGNC-FM 93.1 
KHFI 98.3 
KAZZ 95.5 

I(TBC-Fht 93.7 
KUT-FM 90.7 

KHCB-Fat 105.7 
KRIC-FM 97.5 

KHPC 88.1 
KCLE-FM11 94.9 

K M F M11 95.5 
K1XL.FM11 104.5 

I<NER '88.1 
KRLD.FM1I 92.5 

KROW-FM 98.7 
WFAA-FM 97.9 

WRR-FM 101.1 
KVTT 91.7 
KQRO 102.9 

I(DNTFM1I 106.3 
KSPL-FM 95.5 
KDDD-FM 95.3 
KVOF-FM 88.5 

HHMS 94.7 
WBAP-FM 96.3 

KXFM 99.5 
KFJZ-FM 97.1 

KGAF-FM 94.5 
KELT 94.5 

KUIL-FM 103.7 
KHBR-FM 102.3 

I< H G hl 102.9 
KHUL 95.7 
l(FMK 97.9 
KARO 94.5 
t(OST 100.3 
KQUE 102.9 
1(RBE 104.1 

T(TRH-FM 101.1 
KUHF 91.3 

KRKH-FM 93.7 
KBFM 96.3 

KTXT.FM '91.9 
KMHT-FM 97.3 

KNFM 92.3 
KIMP-FM 96.1 

KQIP 96.7 
1( W M O 99.1 

KBMF-FM 100.3 
KHBL '88.1 
KFMP 93.3 
KISS 99.5 

KEEL 97.3 
KAKI -FM 98.1 

KITY 92.9 
KTOD-FM 101.3 
I(TALFM 98.1 

KSLT 93.1 
KEFC 95.5 

KBEC-FM1t 93.5 

UTAH 
Ephraim KEPH '88.9 
Logan KUSU-FM 88.1 
Provo XBYUFM 88.9 
Salt Lake City KCPXFM 98.7 

KLUB-FM 97.1 
KSL-FM 100.3 

VIRGINIA 
Arlington 

Charlottesville 

WAVA-FM 
WCCV-FM 
WINAFV 

WTJU 
Crewe WSVS-FM 
Farmvllie WFLO-FM 
Fredericksburg WFVA-FM 
Gretna WMNA-F/11 
Harrisonburg WEMC 

W SV AFM 
Lynchburg WWOD-FM 
Manassas WPRWFM 
Marion WMEV-FM 
Martinsville W M1I VA. F 
Newport News WGHFM11 
Norfolk W h1TI 

WRVC 
W TAR -FM 
WYFIFM 

Portsmouth WAVY -FM 
Richmond WCOD 

105.1 
97.5 
95.3 
91.9 

104.7 
95.7 

101.5 
103.3 
91.7 
100.7 
100.1 
106.7 
93.9 
96.3 
97.3 

91.5 
102.5 
95.7 
99.7 
96.9 
88.1 

U. S. FM Stations by Call Letters 
Abbreviation: (s) -broadcasts stereo 

C.L. Location 
KAMS Mammoth Spring. Ark. 
KANG St. Louis, Mo. 
KANT-FM Lancaster, Calif. 
KANU Lawrence,Kans. 
KANW Albuquerque, N.Mex. 
KAPP Redondo Beach, Calif. 
KARK Little Rock. Ark. 
KAR V-FM1I Fresno. Calif. 
KARO Houston. Tex. 
KASK-FM Ontario. Calif. 
KASU Jonesboro, Ark. 
KATT Woodland, Calif. 
KATY -FM San Luis Obispo, Calif. 
KAZZ Austin, Tex. 
KBAY San Francisco, Calif. 
KBBI Los Angeles, Calif. 
KBBL Wichita, Kans. 

C.L. Location 
KBBM Hayward, Calif. 
KBBW San Diego, Calif. 
KBCA Los Angeles, Calif. 
KBCL-FM1I Shreveport, La. 
K BCO San Francisco, Calif. 
KBEC-FM Waxahachie, Tex. 
KBEE-FM Modesto, Calif. 
KBEY Kansas City, Mo. 
KBFI Boise, Idaho 
KBF111 Lubbock, Tex. 
KBIM-FM1I Roswell, N.Mex. 
KBIQ Los Angeles, Calif. 
KBMF Pampa, Tex. 
KBMS Los Angeles, Calif. 
KBOAFM Kennett, Mo. 
KBOIFM1t Boise, Idaho 
KBOYFM Medford, Oreg. 

Location C.L. Mc. 
WRFK 91.1 

WRVAFM 94.5 
WRNL-FM 102.1 

Roanoke WDBJFM 94.9 
WLR1 92.3 

WROV-FM 103.7 
WSLSFai 99.1 

South Boston WHLF-FM 97.5 
South Norfolk WFOS '90.5 
Staunton WSGM-FM 93.5 
Williamsburg WCWM 89.1 
Winchester WRFL 92.5 
Woodbridge WXRA 105.9 

WASHINGTON 
Bellingham 
Cheney 
Edmonds 
Lynden 
Opportunity 
Seattle 

Spokane 

Tacoma 

Yakima 

KGMI-FM11 92.9 
KEWCFhl 89.9 

KGFM 105.3 
KLYNFM 106.5 
KZUN-Fhl 96.1 
KINGFM11 98.1 
KETO-FM 101.5 

KGMJ 95.7 
I(IROFM 100.7 

(15W 99.9 
KLSN 96.5 
KMCS 98.9 

1(OLFM 94.1 
KUOW 94.9 

KREM-FM 92.9 
KXLY-FM 99.9 

KHQ-FM 98.1 
KCPS 90.9 

SLAY -FM 106.3 
(TNT -FM 97.3 

KTOY '91.7 
KTWR 103.9 

KNDX-Fhl 106.3 

WEST VIRGINIA 
Beckley 
Charleston . 

Huntington 
Martinsburg 
Morgantown 
Oak Hill 
Wheeling 

WBKW 99.5 
WKAZ-FM 97.5 

WKNA 98.5 
WI(EE-FM 100.5 
WEPM-Fh1 94.3 
WAJR-FM 99.3 
WOAYFM 94.1 

,WKWK-FM 97.3 
WWVA-FM 98.7 

WISCONSIN 
Appleton 
Chilton 
Colfax 
Delafield 
Eau Claire 
Fort Atkinson 
Green Bay 
Greenfield Twp. 
Highland 
Highland Twp. 
Janesville 
La Crosse 
Madison 

Merrill 
Milwaukee 

Monroe ` 
Raeine 
Rice Lake 
Sparta 
Watertown 
Waukesha 
Wausau 
Wauwatosa 
West Bend 
Wisc. Rapids 

WLFM 91.1 
WHKW 89.3 
WHWC 88.3 
WHAD 90.7 

WIAL 94.1 
WFAW 107.3 

WBAYFM11 101.1 
WWCF 94.9 
WHHI 91.3 
WHSA 89.9 

WCLO-FM 99.9 
WHLA 90.3 

WHAFM 88.7 
WIBA-FM 101.5 
WISh1-FM 98.1 

WMFM 104.1 
WRVBFM 102.5 

WLIN 100.7 
WFMR 96.5 

wMILFM1L 95.7 
W ISN-FM1I 97.3 
WRIT -FM 102.9 

WMKE 102.1 
WQFh1 99.3 

WTM111-FM 94.1 
WEKZFM1I 93.7 
WRJNFM 100.7 
WJhIC-FM 96.3 

WCOW-FM 97.1 
WTTN-FM 104.7 
WAUX-FM 106.1 

WHRM '91.9 
WTOS 103.7 

WBI(V-FM 92.5 
WFHRFhi 103.3 

WYOMING 
Cheyenne I<VOW-FM 106.3 

C.L. Location 
KBTh1.FM Jonesboro. Ark. 
KBUZ-FM Mesa, Ariz. 
KBYR-Fh1 Anchorage, Alaska 
KBYUFM Provo, Utah 
KCAL -FM Redlands, Calif. 
KCBH Beverly Hills. Calif. 
I(CBS-FM San Francisco, Calif, 
WCFM St. Louis, MD.(s) 
KCHVFM Coachella, Calif. 
KCJC Kansas City, Kans. 
KCLEFM11 Cleburne, Tex. 
KCht B -FM Wichita, Sans. 
KCM1 Los Angeles, Calif. 
1(C1111( Kansas City, Mo. 
I<CMOFM11 Kansas City. M11o,(s) 
KChISFM Manitou Springs, Colo. 
KCNW Sacramento, Calif. 



C.L. Location 
KCOM Omaha. Nebr. 
KCPA-FM Dallas. Tex. 
KCPS Tacoma. Wash. 
KCPXFM Salt Lake City. Utah 
KCRA-F M Sacramento. Calif. 

G.L. Location 
kiAZ Alameda, Calif. 
KJEk1FM Okla. City. Okla. 
KJLM San Diego, Calif. 
KJML Sacramento, Calif. 
KJPO Fresno. Calif. 

C.L. Location 
KSFV San Fernando, Calif. 
KSFX San Francisco, Calif. 
KSHE Crestwood, Mo, 
KSHS Colosado Springs. Colo. 
KSJO-FM San Jose, Calif.(s) 

C.L.1 Location 
W AMC Albany. N.Y, 
WAMF Amherst. Mass. 
W AMUFM Washington, D.C. 
W API -FM Birmingham, Ala. 
WAPS Akron, Ohio 

KCRW Santa Monica. Calif. KJRG Newton, Kans. KSL-FM Salt Lake City. Utah WAGE -FM Towson, Md.(s) 
KCSM San Mateo, Calif. KJSB Houston, Tex. KSLA Seattle. Wash.(s) WARDFM Johnstown, Pa. 
KCUF Redwood City. Calif. K LACF M Los Angeles, Calif. I<SLH St. Louis, Mo. WARK-FM Hagerstown, Md. 
KCUI Pella, la. KLAYFM Tacoma, Wash. KSLT Tyler. Tex. WARLFM Arlington. Va. 
KCUR-FM Kansas City. Mo. KLCN-FM Blytheville, Ark. KSh1AFM Santa Maria, Calif. WARN -FM Fort Pierce, Fla. 
KCVN Stockton. Calif. K LF M Beverly Hills, Calif. KSO-FM Des Moines, Iowa WASAFNI Havre De Grace, Md. 
KCVR-FM Lodi, Calif. K LI R -F111 Denver, Colo. KSPC Claremont, Calif. WASH Washington. D.C. 
KDBFM Santa Barbara, Calif. KLIZFM Brainerd, Minn. KSPI-FM Stillwater, Okla. WATR-FM Waterbury. Conn. 
KODD-FM Dumas, Tex. KLOA-FM Rldgeerest, Calif. KSPL-FM Dlbell, Tex. WAUGFM Augusta, Ga 
KDEF-FM Albuquerque. N.Mex. 1<ION Long Beach. Calif. KSRF Santa Monica, Calif. WAUX-FM Waukesha, Wis. 
KDEN-FM Denver, Colo. KLRO San Diego, Calif. KSTE Emporia. Kans. WAVI-Fhl Dayton, Ohio 
KDFC San Francisco. Calif. KLSN Seattle, Wash.(s) KSTL-FM St. Louis, Mo. WAVO Atlanta. Ga. 
K D KAF M Pittsburgh, Pa. KLUBFM Salt Lake City. Utah I<ST N M Stockton. Calif. WAVUFM Albertville, Ala. 
KDMC Corpus Christi, Tex. KLYD-Fh1 Bakersfield. Calif. KSUI Iowa City. Iowa WAVY -FM Portsmouth, Va, a 
KDMI Des Moines, Iowa K LYN-FM Lyndon, Wash. KSWIFM Omaha, Nebr. WAWZFM Zarephath, N.J. 
KONT-FM Denton, Tex. K MAKFM Fresno. Calif. KSYN Joplin. Mo. WAYL Minneapolis. MInn.(s) 
KDPS Des Moines, Iowa K AX Sierra Madre, Calif. KTAL Texarkana. Tex. WAYZ-FM Waynesboro, Pa. 
KDUO Riverside, Calif. it MCP Portland. Oreg. KTAP Tucson. Ariz. WAZL-FM Hazelton, Pa. 
KDVR Sioux City, la. K MCS Seattle, Wash. I<TAR-FM Phoenix, Ariz. WAZZ Pittsburgh. Pa. 
KDWC West Covina. Calif. KMER Fresno, Calif. I<TBCFM Austin, Tex. WBAAFM W. Lafayette. Ind. 
NEAR San Francisco, Calif. KMFM Tularosa, N. Mex. KTCF Cedar Falls. Iowa WBAB-FM Babylon. N.Y. 
KEAX National City. Calif. K MHT Marshall, Tex. KTEC Orebech, Oreg. WBA1 New York, N.Y, 
K EBI Pheenlz. Ariz. I<MJ-Fh1 Fresno, Calif. KTGM Denver, Colo. WBAP-FM Ft. Worth, Tex. 
K (BR Sacramento. Calif. KMLA Los Angeles. Calif.(s) KTIM San Rafael. Calif. WBAY-FM Green Bay. Wis. 
KEBS San Diego. Calif. KMLB-FM Monroe, La. KTISFM Minneapolis. Minn. WBBB-FM Burlington, N.C. 
KEEDFM Springfield -Eugene. It MSIK Little Rock, Ark. KTJO-FM Ottawa, Kans. WBBC Jackson, Mich. 

Oregon K MOXFM St. Louis. Mo. KTNTFM Tacoma, Wash. WBBF-Fht Rochester, N.Y. 
KEENFM San Jose, Calif. K MUW Wichita. Kans. KTOD hit. Pleasant, Tex. WBBM-FM Chicago, Ill. 
K EEZ San Antonio. Tex. KMYCFM Marysville, Calif. KTOPFM Topeka. Kans. WBBO-FM Forest City. N.C. 
KEFC Waco, Tex. K MUZ Santa Barbara. Calif.(s) KTOY Tacoma. Wash. WBBQ-FM Augusta, Ga. 
KEFM Oklahoma City, Okla. KNBC-Fh1 San Francisco, Calif. KTRBFM Modesto, Calif. WBBRFM E. St. Louis. ill. 
KEFW Honolulu. Hawaii KNDEFM Aztec, N.Mex. KTRH-FM Houston. Tex. WEBS Crawfordsville. Ind. 
KELE Phoenix. Ariz. KNOX Yakima. Wash. KTSR Kansas City, Mo. WBBW-FM Youngstown. Ohio 
K ELT Harlingen. Tex. KNEB-FM Scottsbluff, Nebr. KITS -FM Springfield. Mo. WBCB-FM LevittownF airless 
KEMO St. Louis, Mo. KNER Dallas, Tex. KTWR Tacoma. Wash. Hills. Pa. 
KERN -FM Bakersfield. Calif. KNEV Reno, Nev. KTXT-FM Lubbock. Tex. WBCIFM Williamsburg. Va. 
KETO-FM Seattle, Wash, KNEWFM Scottsbluff, Nebr, KTY hI.FM Inglewood, Calif. WBCMFM Bay City, Mich. 
KEX-FM Portland, Oreg. KNFM Midland, Tex. ItUDEFhi Oceanside, Calif. WBCN Boston, Klass, 
KEYM Santa Maria, Calif. KNFP LaSierra, Calif. KUDUFM Ventura -Oxnard, Calif. WBENFNI Buffalo. N.Y. 
KEZE Anaheim. Calif. KNIKFM Anchorage. Alaska KUER Salt Lake City. Utah W BET -FM Brockton. Klass. 
KFABFM Omaha. Nebr. KNOB Long Beach. Calif. I<UFM El Cajon, Calif. Ve BEX-F NI Chillicothe, Ohio 
KFAC-FM Los Angeles. Calif. KNOF St. Paul, Minn. KUGN -F MI Eugene, Oreg. V. BEZ Chicago, Ill, 
K FAMFM St. Cloud. Minn K N XF M Los Angeles, Calif. KUHF Houston, Tex. NBFM New York. N.Y, 
KFBK-FM Sacramento, Calif. KOA-FM Denver. Colo KU Si DF M Duluth, Minn. %BFO Buffalo. N.Y. 
KFCA Phoenix. Ariz. KOCW Tulsa. Okla. KUOA- FM Siloam Springs, Ark. NBGO Newark, N.J. 
KFGQ-FM Boone, Iowa KOGMFM Tulsa. Okla. KUOH Honolulu, Hawaii W BGU Bowling Green. Ohio . 

KFHFM Wichita, Kans. KOGO San Diego, Calif. KUOW Seattle. Wash. WBIE-FM Marietta. Ga. 
KFIL Santa Ana. Calif, KOINFhl Portland. Oreg. KUPDFM Tempe, Ariz. W BI R-Fht Knoxville, Tone. 

KFJC Mountainview. Calif. 1<0K H Oklahoma City, Okla. K USC Los Angeles Calif. W131V Wethersfield, N.Y. 
KFJZ Fort Worth, Tex. KOL-FM Seattle., Wash. KUT-FM Austin, Tex. N'BJC Baltimore. Md. 
K FMB FM San Diego. Calif. KONGFM Visalia. Calif.(s) K UT Glendale. Calif. N'BKV-Fh1 West Bend, Wis, 
KFMC Portland, Oreg. 1.001 -FM Phoenix. Arlo. K VCR San Bernardino. Calif. WBKW Beckley. W.Va. 
KFh1H Colorado Springs, Colo. KOSEFM Osceola. Ark. KVEC-FM San Luis Obispo. Calif. WBKY Lexington. Ky. 
K FMK Houston,Tex.(s) KOST Dallas, Tex. KVENF h1 Ventura. Calif. WBLY-Fhl Springfield. Ohio 
KF NIL -F NI Denver. Colo. K OSU-F NI Stillwater. Okla. KVFM Sae Hernando. Calif. N'BMI hieridan. Conn. 
KFMM Tucson, Ariz. KOTN-FM Pine Bluff Ark. 1<VIL Highland Pk., Tex. N BNS-FM Columbus, 'Ohio (s) 
KFMN Abilene, Tex. KOYFM Phoenix, Ariz. KVOFFhil El'Paso, Tex. WBOE Cleveland, Ohio 
KFMP Port Arthur. Tex. KOZEFM Lewiston, Idaho KVOK Honolulu. Hawaii WBOR Brunswick. Maine 
KFh1O Lincoln, Nebr. KPAT Albuquerque, N.Mex. KVOP-FM Plainview. Tex. WBOS-FM Brookline, Klass. 
KF MU Les Angeles, Calif.(s) KPCS Pasadena, Calif. KVOR-FM Colorado Springs, Colo. WBRB-FM Mt. Clements, Mich, 
KFMV Minneapolis, Minn K PEN Atherton, Calif. (s) KVSC Logan, Utah WBRC Birmingham. Ala. 
KFMW San Bernardino. Calif. KPFA Berkeley. Calif. K VTT Dallas. Tex. WBRE-FM Wilkes-Barre, Pa. 
KFMX San Diego. Calif. KPFB Berkeley. Calif. KwAR Waverly, Iowa WBSMFM New Bedford. Mass. 
KFMY Eugene, Oreo.(s) 
KFNB Oklahoma City. Okla. 

KPFK Los Angeles, Calif. 
K PF M Portland, Oreg. (s) 

KWAX Eugene, Oreg. 
KWFSI Minneapolis, Minn. 

WBST Muncie, Ind. 
WBUF Buffalo. N.Y. 

K FOX -FM Long Beach, Calif. KPGM Les Altos. Calif. 1<WGFM Stockton. Calif. WBUR Boston, Mass, 
KFRCFM San Francisco, Calif. KPLR-FM St. Louis, Mo, KWGS Tu sa. Okla. WBUTFM Butler, Pa. 
KFUO-FM Clayton, Mo. K P01F Si Honolulu. Hawaii l<WIX St. Louts. Mo, WBUY-FM Lexington, N.C. 
KGAFFM Gainesville. Tex. K P01 -FM Portland. Oren. KWIZ-FM Santa Ana, Calif. WBVA Woodbridge, Va. 
KGB -FM San Diego. Calif. KPOL-FM Los Angeles. Calif. KWIBFM Globe. Ariz. WBVP-FM Beaver Falls. Pa. 
KGBNFM Caldwell. Idaho KPPS-FM Parsons, Kans. KWKHFal Shreveport, La. WBWC Berea. Ohio 
KGFM Edmonds, Wash. KPRI San Diego. Calif.(s) K W ME Walnut Creek. Calif. WBZ-FM Boston, Mass. 
KGGK Garden Grove, Calif. KPRN Seattle. Wash. KW M0 Odessa. Tex. WCAC Anderson, S.C. 
KGLA Los Angeles. Calif. KPSD Dallas. Tex. KWOA-FM Worthington, Minn, WCAEFM Pittsburgh. Pa, 
KG hIG Portland, Oree, K PSR Palm Springs. Calif. KWOCFN Poplar Bluff, h1o, WCAOFM Baltimore. Md. 
KGM1 Bellingham, Wash. KQAL-FM Omaha. Nehr.(s) KWPC-FM Muscatine, Iowa WCAUFM Philadelphia, Pa. 
KGNC-FM Amarillo, Tez. KQBY-FM San Francisco, Calif. KWPMFM West Plains, h1o, WCBC-FM Anderson. Ind. 
KGO-FM San Francisco, Calif. KQFM Portland. Oreg. KXFM Fort Worth, Tex. WCBE Columbus, Ohio 
KGPO Grants Pass, Oreg. I<QIP Odessa, Tex. KXJKFM Forrest City. Ark. WCBMFM Baltimore, Md, 
KGUDFM Santa Barbara, Calif. KQRO Dallas, Tex. KXLU Los Angeles. Calif. WCBSFM New York, N.Y. 
KHBL Plainview. Tex. KQUE Houston. Tex. KXOR Fresno, Calif. WCCC-FM Hartford, Conn. 
KHBRFM Hillsboro, Tex. KOXR Bakersfield, Calif. KX RD Sacramento. Calif. WCCV-FM Charlottesville, Va. 
KHCB Houston. Tez. K RA K -F M Stockton. Calif. KXTR Kansas City, Mo. VCEDFhi Dubois, Pa. 
ICHFI Austin. Tez. KRAM-FM Las Vagas, Nev. KXYZ-FM Houston. Tex. WCFM Williamstown, Mass. 
KHFM Albuquerque, N.Mex. KRBE Houston. Tez. KYAFM San Francisco. Calif. WCHA-FM Chambersburg, Pa. 
K MGM Houston,. Tex. K BCC Colorado Springs, Colo. KYEW Phnenlx, Ariz. VCHD Detroit. Mich. 
KHIP San Francisco, Calif. K RCW Santa Barbara, Calif. KYFM Oklahoma City Okla. VCKRFM Miami, Fla. 
K H ICI Sacramento, Calif. KRE-FM Berkeley. Calif. KYSMFM Mankato, Minn. VCLIFM Corning, N.Y. 
KHJ-FM Los Angeles, Calif. KREMFM Spokane, Wash. K Y W F M Cleveland. Ohio VCLM Chicago, Ill. 
KHMS El Paso. Tex. KREXFM Grand Junction, Colo, KZAM Seattle. Wash. VCLOFM Janesville. Wis, 
K HOF Los Angeles. Calif. KRFM Fresno, Calif. K ZF Si Cortez. Colo. WCLT-FM Newark. Ohio 
KHOL-FM Kearney-Holdredee, 

Nebraska 
K RH M Los Angeles. Calif. 
K RIC-FM Beaumont. Tex. 

KZOM Oklahoma City, Okla. 
KZUNFM Opportunity. Wash 

WCMC-FM Wildweod, N.J. 
VCME-FM Brunswick, Maine 

KHOM-FM Turlock. Calif. KRKDFM Los Angeles. Calif. WAABFhl Worcester, Klass. VCM F -FM Rochester. N.Y. 
KHPC Brownwood. Tez. KRKH-FM Lubbock. Tex. WAAM.Fnl Parkersburg. W.Va. VCMI-FM Ashland. Ky. 
KHO-Fhl Spokane. Wash. KRKY Denver. Cola. WABC-FN New York, N.Y. VCMO Marietta, Ohio 
KHSC Arcata. Calif. KRLD-FM Dallas, Tex. WAGE Atlanta, Ga. WCMR-FM Elkhart. Ind. 
KHUL Houston. Tex. KRMDFM Shreveport. La. WABI-FM, Bangor. Maine VCNB-FM Connersville, Ind. 
KHVR Bijou, Calif. KRNW Boulder. Colo. WABD Cl.veland. Ohio WCNO Canton. Ohio 
KHYI Fremont, Calif. K RON -FM San Francisco. Calif. WABX Detroit. Mich. WCOD Richmond, Va. 
KICN Omaha, Nebr. K ROS -FM Clinton. Iowa WABZFha Albemarle, N.C. WCOHFM Newnan, Ga. 
KIEM Eureka. Calif. 
KIHI Tulsa, Okla. 

K ROW Santa Barbara, Calif. 
K ROY -FM Sacramento. Calif. 

ti. Ohio W AA 113.. 
Sracuse,FN 

CincinNn.aV- 
WAEF 

VCOL-FM Columbus. Ohio 
VCOP-FM Boston. Mass. 

K IMP -FM Mt. Pleasant. Tex. I<RPM San Jose, Calif. WAER Sy-aeuse. N.Y, VCOS-FM Columbia. S.C. 
K I NGF M Seattle, Wash. KRRC San Jose. Calif. WAHRFM Miami Beach, Fla. WCOU-FM Lewiston. Maine 
KI00 Oklahoma. Okla. K RSN-Fh1 Los Alamos, N.Mex. WA IC San Juan, P.R. VCOW-FM Sparta, Wis. 
KIRO-F h1 Seattle, wash, KRVM Eugene. Oreg. WAIRFM Winston-Salem. N.C. VCPO-FM Cincinnati. Ohio 
KISA Kansas City, Mo. KSBW-FM Salinas, Calif, WAIV Indianapolis, Ind. VCPSFhl Tarbor. N.C. 
I< ISS San Antonio, Tex. KSDB-FM Manhattan, Kans. WAJC Indianapolis. Ind. WCRB-FM Waltham. Mass,(s) 
KISW Seattle. Wash. KSDS San Diego. Calif. WAJM Montgomery, Ala. VCRF-Fhl Cleveland, Ohio 
K 1T11 Phoenix, Ariz. KSEA San Diego. Calif. WAJP 1oI.ef, Ill. VCRTFM Birmingham, Ala. 
KITT San Diego, Calif. KSEO-FM Durant, Okla. WAJRFM Morgantown, W,Va. 
KITY San Antonio. Tex. KSFM Dallas, Tex.(!) WAKR-FM Akron. Ohio 
K IX L F M Dallas, Tex. (s) KSFR San Francisco, Calif. WALK -FM Patchogue. N.Y. WHITE'S RADIO LOG 181 



C.L. Location 
WCSC-FM Charleston, S.C. 
WCSI-FM Columbus, Ind. 
WCSQ Centra( Square, N.Y. 
WCTA-FM Andalusia, Ala. 
WCTC-FM New Brunswick. N.J. 
WCTht Eaton, Ohio 

C.L. Location 
WFML Washington, Ind. 
WFMM-FM Baltimore, Md. 
WFht Q Chicago. Ill. 
W F MS Indianapolis, Ind. 
WFMT Chicago. ill. 
WFh1U East Orange, N.J. 

C.L. Location 
WILL -FM Urbana, Ill. 
WIh1A-FM Lima, Ohio 
WINA-FM Charlottesville, Va. 
WINE -FM Kenmore, N.Y. 
WINFFhl Manchester, Conn. 
W1NZFht Miami, Fla. 

C.L. Location 
W hiCF Memphis, Tinn. 
W h1CO New Concord, Ohio 
WMCR Kalamazoo, M1lich. 
WhiDE Greensboro, N.C. 
W hIER Celina, Ohio 
WMETFM hliami, Fla. 

WCTWFM New Castle, Ind. WFMW-Fh1 Madisonville, Ky. WIPFh1 Philadelphia, Pa. Wh1EVFh1 Marlon, Va. 
WCU E -FM Akron, Ohio WFMX Statesville, N.C. WIPR-FM San Juan, P.R. WMFM Madison, Wis, 
WCU M.FM Cumberland, kid. WFh1Z Allentown, Pa. WIRA-FM Ft. Pierce, Fla. W hl FP Ft. Lauderdale, Fla. 
WCUY-FM Cleveland Hts., Ohio WFNC-FM Fayetteville. N.C. WIRQ Rochester, N.Y. Wh1FR-Fh1 High Point, N.C. 

WCWM Williamsburg. Va. WFNQ Hartford, Conn. WISH -FM Indianapolis, Ind. Wh1GW-FM Meadville, Pa. 

WDAC Lancaster, Pa. WFNSFh1 Burlington, N.C. WISK hledford, Mass. WMHC South Hadley, Mass. 

WDAEFM Tampa. Fla. W FOB -F M Fostoria, Ohio WISN-FM Milwaukee, Wis. W hi H E Toledo, Ohio 
WDAS-FM Philadelphia, Pa. WFOL Hamilton. Ohio WISZ-Fh1 hladison, Wis. WMILFhl Milwaukee, Wis. 
WDBJFM Roanoke. Va. W FOS South Norfolk, Va. WITA-FM1I San Juan, P.R. Wh11T Marlon, N.C. 
WDBOFM Orlando, Fla. WFP I( Loul villa, Ky. WITHFM Baltimore, hid, Wh11V S. Bristol, N.Y. 
WDBQ-FM Dubuque. Iowa W FPL Louisville. I(y. WITZ-Fhi Jasper, Ind. WMIXFht Mt. Vernon, Ill. 
WODE Hamden, Conn. WFQhi San Juan. P.R. WIUS Christiansted, V.I. WNILS-FM' Sylacauga. Ala. 
WDDSFM Syracuse, N.Y. WFRO-FM Fremont, Ohio WJAC-Fhi Johnstown, Pa. WMLW Milwaukee, Wis: 
WDELFhi Wilmington, Del. WFST-FM Caribou, Maine WJAS-FM Pittsburgh, Pa. Wh1NA-Fh1 Gretna, Va. ' 

WDET-FM Detroit, Mich. W FSU-F h1 Tallahassee. Fla. WJAX-FM Jacksonville, Fla. Wh1PS-FM1I Memphis. Tenn. 
WDFM State College, Pa. WFUL-FM Fulton, Ky. WJBCFht Bloomington, Ili. WMRIFh1 Marion, Ind. 
WDGO Cleveland, Ohio WFUR-FM Grand Rapids. Mich. WJBK-Fhi Detroit. Mich. W hi RN-FM1I Marion, Ohio 
WDHA-FM Dover. N.J.(s) WFUV New York, N.Y. WJBL-FM Holland, M1lich. W hIRO-FM Aurora. Ill. 
WDHF Chicago, Ill. W F VAFh1 Fredericksburg, Va. WJBO. FM Baton Rouge, La. WMRT Lansing, Mich. 
WDIA-FM Memphis. Tenn. WGAL-FM Lancaster, Pa. WJBR Wilmington, Del.(s) WMTH Park Ridge, ill. 
W D1 K Atlanta, Ga. WGAR-FM Cleveland, Ohio WJCD-FM Seymour, Ind. W h1Tl Norfolk, Va. 

WDJR 011 City. Pa. WGAU-FM Athens, Ga. WJDXFh1 Jackson, Miss, W h1TW-FM Mt. Washington, N.H. 
WOMB -FM Statesville, N.C. WGAY Silver Spring, Md. WJEF-Fhi Grand Rapids, Mich. W ht UA Amherst. Mass. 

WDNCFM Durham, N.C. WGBHFM Cambridge, Klass. WJEJFM Hagerstown, hid. WhIUB Oxford, Ohio 
WDOC-FM Prestonsburg. Ky. WGBI-FM Scranton. Pa. WJGG Houghton, Mich. WMUN Muncie, Ind. 
WOOD -FM Chattanooga, Tenn. WGBS-FM Miami, Fla. WJHL-Fhi Johnson City. Tenn, WhIUUFht Greenville, S.C. 
WDOKFM Cleveland. Ohio WGCB-FM Red Lion, Pa. Wll hl -FM Lansing, Mich. W MUZ Detroit. Mich. 
WDOVFM Dover, Del. WGCS Goshen, Ind. WJIV Cherry Valley, N.Y. WMVA-FM Martinsville, Va. 

WDRC-FM Hartford, Conn. WGEMFM Quincy, Ill. WJJDFh1 Chicago, Ill. W hI VOF ht Mount Vernon. Ohio 
WDSC-FM Dillon, S.C. WGFM Schenectady. N.Y. (s) WJLK-FM Asbury Park, N.J. Wh1ZK Detroit, Mich: 
WDSU-FM New Orleans, La. WGGC Glasgow, Ky. WJLN Birmingham, Ala. WNAD-FM Norman, Okla. 
WDTM Detroit. Mich.(s) WGGM Taylorville, Ill. WJMC-Fhi Rice Lake. Wis. WNAS New Albany. Ind. 
WDTR Detroit. Mich. WGH-FM Newport News, Va. W10F Athens. Ala. WNAV-FM Annapolis, hid 

'WOUB Granville, Ohio WGHF Newton, Conn. WJOL-Fhi Joliet, Ill. WNBC-FM New York, N.Y. 
WDUN-FM Gainesville, Gs.. WGH1 Lawrence, M11 ass, WJR-FM Detroit, Mich. WNBFFM Binghamton, N.Y. 
WDUQ Pittsburgh, Pa. W G KA-FM Atlanta, Ga. WJTN-FM Jamestown. N.K. WNBHFhl New Bedford, Mass. 

WDUZ-FM Green Bay, Wis. WGLM Richmond, Ind. WJW-FM Cleveland, Ohio WNCN New York. N.Y. 
W DWSFM Champaign. Ill. WGh1S-FM Washington, D.C. WJWR Palmyra, Pa. WNCO-FM1I Ashland. Ohio 
WEAVFM Plattsburgh, N.Y. WGNB St. Petersburg, Fla. WJZZ Bridgeport, Conn. WNDA Huntsville, Ala. 
W EAWFM Evanston, Ill. WGNC-FM Gastonia, N.C. W I(AQ-Fhi San Juan. P.R. WNBD-FM Daytona Beach, Fla. 

WEBH Chicago. III. WGPA-FM Bethlehem, Ga, W KAR-Fh1 E. Lansing, Mich, WNEhi-Fhi Bay City, Mich. 
WEBQ-Fh1 Harrisburg. Ill. WGPM Detroit, Mich. WKAT-FM hliami, Fla. WNES-FM Central City, Ky. 

WEBR-FM Buffalo, N.Y. WGPS Greensboro, N.C. WKAY-Fhi Glasgow, Ky. WNEWFM New York, N.Y. 
WECW Elmira, N.Y. WGR-FM Buffalo, N.Y. W K AZ -F h1 Charleston, W.Va. WNEX-FM Macon, Ga. 

WED K Springfield, Mass. WGRE Greencastle. Ind. W KBCFh1 Winston-Salem N.C. WNGO-Fh1 Mayfield, 1(y. 

WEED -FM Rocky Mount. N.C. WGRV-FM Greenville, Tenn. W KBN-FM Youngstown. Ohio W N HC- Fh1 New Haven, Conn. 

WEEIFh1 Boston, Mass. WGTBFh1 Washington, D.C. WKBR-FM hlanthester, N.H. WNIB Chicane, Ill. 
WEEPFM Pittsburgh, Pa. WGTS-FM Takoma Park, hid. WKBV-Fhi Richmond, Ind. WNIC Del(alb, Ill. 
WEEXFM Easton, Pa. WGUC Cincinnati, Ohio WKCQ Berlin, N.H. WNNJFh1 Newton, N.J. 

WEFA Waukegan. Ill, WGVE Gary, Ind. WKCR-Fh1 New York. N.Y. W NOB Cleveland. Ohio (s) 
W EFM Chicago, 111.(5) WGWRFM Asheboro, N.C. W KCS Knoxville, Tenn. WNOK-FM High Point, N.C. 

WEGOFM Concord. N.C. WGYA Interlochen, Mich. W I(DN-Fhi Camden, N.J. WNOS-FM High Point, N.G. 

WEHS Chicago, Ill. WHA-FM hladison. Wis. W KEE-FM Huntington, W.Va. WNOWFM York, Pa, 

WEIV Ithaca. N.Y. WHAD Delafield, Wis. WKFh1 Chicago, III.(s) WNSH Highland Park. ill. 
WEKZFM 'Monroe. Wis. WHAI-FM Greenfield,Mass. W KIC-FM Hazard, Ky. WNSL-FM Laurel, Miss. 

WELF Glen Ellyn, 111. WHAT-FM1I Phlladclbhia, Pa. W KIP -FM Poughkeepsie, N.Y. WNTA-Fhi Newark, N.J. 
WELG Elgin, Ill. WHAV-FM Haverhill, Mass. WI(IS-FM Orlando, Fla. WMTH Winnetka, Ill, 
WEMC Harrisonburg, Va. W H BC- FM Canton. Ohio W I( IX- Fhi Raleigh. N.C. WNT1 Hackettstown. N.J. 
WEMPF ht Milwaukee. Wis. WHBF-Fhi Rock Island, Ill. W KJP Pittsburgh, Pa. W NUR Evanston, Ill. 
WENRFM Chicago. Ill. WHCI Hartford City, Ind, W KLF-FM Clanton, Ala. WNWCF hl Arlington Hts. 111: 

WEOLFM Elyria. Ohio WHCN Hartford, Conn. WKLS Marietta, Ga. WNYC-FM New York, N.Y'. 
WEPMFM M1lartinsburg. W.Va. WHCU-FM Ithaca. N.Y. W Kh1HFM Dearborn, Mich. WNYE New York N.Y. 
W EPS Elgin, Ill. WHDH-FM Boston. Klass, r" WKNA Charleston. W.Va. WOAK Royal Oak, Mich. 
WEQR Goldsboro, N.C.% WHDLFht Allegheny. N.Y. W I(OF Hopkinsville, Ky. WOAY-FM Oak Hill, W.Va. 
WERC-FM Erie, Pa. WHEN-Fh1 Syracuse. N.Y. WKOK-FM Sunbury, Pa. WOBN Westerville, Ohio 
WEREFM Cleveland, Ohio W HFBFhi Benton Harbor, Mich. W KOP-Fhi Binghamton, N.Y. WOC-FM Davenport. Iowa 

WERI-FM Westerly, R.I. WHFI West Paterson, N. J. W KOXFM Framingham. Mass. WOCBFh1 W. Yarmouth, Mass. 

W ERS Boston, Mass. WHFM11 Rochester. N.Y. W KPT-Fhi Kingsport. Tenn WOHSFh1 Shelby, N.C. 
WESC-FM Greenville, S.C. W HFS Bethesda, hid,(s) W ICRC-FM Cincinnati, Ohio WOI-FM Ames, Iowa 

WEST -FM Easton, Pa. WHH I Highland, Wit. W KRGFhl Mobile, Ala. W010 Cincinnati, Ohio 

WETL South Bend, Ind. WHHS Havertown, Pa. WKRT-Fhi Cortland. N.Y. WOIV De Ruyter, N.Y. 
W EVC Evansville. Ind WHlhlFht Providence. R.I. W KSD Kewanee, Ill. WOL-Fh1 Washington, D.C. 
WEVD-FM New York, N.Y. WHIO-Fhi Dayton, Ohio WICSUFM Kent, Ohio WOMIC Royal Oak. Mich. 
WEWO-FM Laurinburg. N.C. WH K -FM Cleveland. Ohio WI(TM.FM Mayfield, Ky. WO hl l -F h1 Owensboro, I(y. 

WFAAFM Dallas, Tex. WH KP- FM Hendersonville. N.C. W KW I( -FM Wheeling, W.Va. WOh1P-Fh1 Bellaire. Ohio 
WFAH-FM1I Alliance, Ohio WH KW Chilton, Wis. W KYBFht Paducah, Ky. WONO Syracuse, N.Y. 
WFAN Washington, D.C. WH KY -FM Hickory. N.C. WLAD-FM Danbury, Conn. WOPA-FM Oak Park, III. 
WFASFM White Plains, N.Y. 'WHLA Holman, Wis. WLAG-FM LaGrange, Ga. WOPIF h1 Bristol. Tenn. 

WFAU-FM Augusta. Maine WHLD-Fh1 Niagara Falls, N. Y. WLAN-Fh1 Lancaster, Pa. WORFhl New York, N.Y. 
W FA W Fort Atkinson. WIs. WHLI-FM Hempstead, N.Y. W LAP -FM Lexington, Ky. WORAFM hlayanuez P.R. 
WFBCFhl Greenville, S.C. W H Lh1-F hi Bloomsburg. Pa. WLAV-FM Grand Rapids. Mich. WORX-Fhi Madison. Ind. 
WFBE Flint. Mich. W HhI AF h1 Anniston, Ala. WLBGFh1 Laurens -Clinton. S.C. WOSC-FM Fulton, N.Y. 
WFBG-F NI Altoona, Pa. WHNC-Fh1 Henderson. N.C. WLBH-Fh1 Mattoon, ill. WOSJ-F hl Atlantic City, N.J. 

W FBM-FM Indianapolis, Ind. WHO -FM Des Moines, Iowa WLBR-FM Lebanon. Pa. WOSUFM Columbus, Ohio 
WFBSFM WinstonSalem, N.C. WHOH Hamilton, Ohio WLDM Oak Park, M1lich. WOTW-FM Nashua. N.H. 
WFCI Franklin, Ind. WHOKFhl Lancaster, Ohlo WLOSFhl Jacksonville. Ill. WOUB-FM Athens, Ohio 

W FCJ Miamisburg, Ohio WHOM -FM New York, N.Y. W LEC-Fhi Sandusky, Ohio WOW-Fh1 Omaha, Nebr. 
WFCR Amherst, Mass. WHOO-FM Orlando, Fla. W LET-Fh1 Toccoa, Ga. WOXR Oxford, Ohio 
WFDSFM Baltimore. Md. WHOS-FM Decatur, Ala. WLFh1 Appleton, Wis. WPAC-F hl\ Patchogue, N.Y. 
WFFM Cincinnati, Ohio WHP-Fhi Harrisburg, Pa. WLIN Merrill. Wis. WPAD-Fh1 Paducah. Ky. 
WFGh1-FM Fitchburg, Mass. WHPE-F111 High Point, N.C. WLIR Hicksville. N.Y.(s) WPAT-FM1I Paterson. N.J. 
WFHAFNI Red Bank, N.J. WHPR Highland Park, Mich. WLLH-FM Lowell, Klass. WPAY-FM Portsmouth, Ohlo 
WFHR-FM Wisconsin Rapids. Wis, WHPS High Point, N.C. WLNA-FM Peekskill, N.Y, WPBCFh1 hinneapolis, Minn. 
WFID Rio Piedras. P.R. WHRB-Fhi Cambridge, Mass. WLOA-FM1I Braddock, Pa. WPBS Philadelphia, Pa. 

WFIL-FM Philadelphia, Pa. WHRh1 Wausau, Wis. WLOBFh1 Portland, Maine WPCA-FM Philadelphia, Pa. 

WFINFht Findlay. Ohio WHSA Highland Twp.. Wis. WLOE-Fhi Leaksvillo, N C. WPEL-FM Montrose. Pa. 

WFIU Bloomington. Ind. W HSRFh1 Winchester, Klass. W LO L -F h1 Minneapolis. Minn. WPEN-Fh1 Philadelphia Pa. 

WFLA-FM Tampa. Fla. WHTG-FM Eatontown. N.J. WLOM Chattanooga, Tenn. WPEX-FM Pensacola, Fla. 
WFLh1 Ft. Lauderdale. Fla. . WHUS Storrs, Conn. WLOS-Fh1 Asheville, N.C. WPFB-FM Middletown, Ohio (5) 

WFLN-FM Philadelphia, Pa.(s) W H WC Colfax, Wis. WLOV Cranston, R.I. WPFht Providence, R.I. 
WFLO Farmville, Va. WHYL-Fh1 Carlisle, Pa. WLRJ Roanoke. Va. WPGO-Fhi Bradbury His.. Md. 

WFLY Troy. N.Y. W HYhi-F hi Springfield, Mast. WLVL Louisville. Ky. WPGI Pittsburgh, Pa. 

WFMIA Rocky Mount, N.C. WHYY Philadelphia, Pa. WLYC-Fro Williamsport. Pa. WPIC-Fhi Sharon, Pa. 

WFMB Nashville, Tenn. WIAL Eau Claire. Wis. WMAL-FM Washington, D.C. WPIT-Fhi Pittsburgh, Pa. 

WFMD-FM Frederick, Md. W IAN Indianapolis. Ind. W M A ht -FM Marinette, Wis. WPJBFht Providence, R.I. 
WFME Detroit, Mich. WIBAFM Madison. Wis. WMAQ-FM Chicago. 111. WPI(hi Tampa. Fla. 

W Fh1F Chicago, Ill. WIBC-Fh1 Indianapolis, Ind. Wh1ASFM Springfield, Mass, WPLMFh1 Plymouth. Mass. 

WFMG Gallatin. Tenn WIBG-Flit Philadelphia, Pa. WMAX-Fh1 Grand Rapids. Mich, WPLOFM Atlanta, Ga. 

WFMF-FM Cullman, Ala. WICB Ithaca, N.Y. WMAZ-FM Macon, Ga. WPPA-FM Pottsville, Pa. 

WFMI Montgomery, Ala, WIFI Glenside. Pa. 
WIFM-FM Elkin, N.C. 

W MBD-Fhi Peoria, 111. 
W h1 BIFhi Chicago. III. 

WPRB Princeton, N.J. 
WPRK Winter Park. Fla. 
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WI KY-FM1I Evansville, Ind, 
WIL-FM St. Louis, Mo. 

Wh1BO-Fhi Auburn. N.Y. 
W hi BR.FM Jacksonville, Fla. 

WPRhi San Juan. P.R. 
WPROFht Providence. R.I. . 



C.L. LocaHon 
WPRSFM Paris, Ill. 
WPRWFM Manassas. Va. 
WPSR Evansville, Ind. 
WPTFFhl Raleigh, N.C. 
WPTH Fort Wayne, Ind. 
WPTW-FM Piqua, Ohio 
WPWT Philadelphia, Pa. 
WOAL Philadelphia, Pa. 

C.L. Location 
WRSWFM Warsaw. Ind. 
WRTC-FM Hartford, Conn. 
W RTI-FM Philadelphia. Pa. 
WRUF.Fal Gainesville, Fla, 
WRUNFh1 Utica, N.Y. 
WRVA-FM Richmond, Va. 
WRVB-FM Madison, Wis. 
WRVC Norfolk, Va. 

C.L. Location 
WSVS-FM Crewe, Va, 
WSWM East Lansing, Mich, 
WSYR-FM Syracuse, N.Y.(s) 
WTAD-FM Quincy, Ili. 
WTAG-FM Worcester, Mass. 
WTAR Norfolk, Va. 
WTAXFal Springfield, Ill. 
WTBCFiv Tuscaloosa, Ala. 

C.L. LOCation 
WVHC Hempstead, N.Y. 
WVJS-FM Owensboro, Ky. 
WV K0 -FM Columbus. Ohio 
WVLN-Fht Olney, III. 
WVMC-FM AIL Carmel, III. 
WVNJ-FM Newark, N.J. 
WVOTFM Wilson, N.C. 
W VOX-Fhl New Rochelle, N.Y. WQFM Milwaukee, Wis. WRVP New York, N.Y. WTBOFh Cumberland, hid. WVSH Huntington. Ind. WQMS Hamilton, Ohio W Roxboro. N.C. WTBS Ca.bridge, Glass. WVST St, Petersburg. Fla. WOKS -FM Detroit, Mich. WSAB Mt. Carmel, 111, WTCX St. Petersburg, Fla. WVTS Terre Haute, Ind. WQXI-FM Atlanta, Ga. WSAI-FM Cincinnati, Ohio WTDS Toledo. Ohio WWCF Greenfield, Wis. WQXR-FM New York. N,Y.(s) WSAa1-Fat Saginaw, Mich. WTFh1 Babylon, N.Y. W WCO-Fat Waterbury, Conn. WQXTF hl Palm Beach, Fla, WEB -FM Atlanta. Ga. WTHIFM Terre Haute, Ind. WWDCFM Washington, D.C. WRAJFM Anna. Ill. WSBC-FM Chicago, Ill. WTHS Miami, Fla. WWGP.FM Sanford, N.C. W RA K -F hl Williamsport. Pa. WSBF-FM Clemson. S.C. WTIC-FM Hartford, Conn. WWHG-FM Hornell, N.Y. WRAL-FM Raleigh, N.C. WSCB Springfield. Mass. WTIS-FM Jackson, Tenn. WWHI Muncie, Ind. WRAY-FM Princeton. Ind. WSEI Effingham, Ill. WTJU Charlottesville, Va, WWILFhl Ft. Lauderdale, Fla. WRBL-FM Columbus, Ga. WSEV-FM Sevierville, Tenn. WTMA-FM Charleston. S.C. WW1 -FM Detroit, Mich. WRBS Baltimore, Md. WSFM Birmingham, Ala. WTatlFhi Milwaukee, Wis. WW KS Macomb, Ill. WRCFM Washington D.C. WSHS Floral Park, N.Y. WTNCFM Thomasville. N.C. WWh1T New Orleans, La. WRCM New Orleans, La. W SI D Baltimore, Md. WTOA Trenton, N.J. WWOD-FM Lynchburg, Va. WRED Youngstawn,Ohlo WSIU Carbondale, 111. WTOC-FM Savannah, Ga. WWOL-FM Buffalo, N.Y, WREOFM Ashtabula. Ohio_ WSJG Hallandale, Fla. WTOL-FM Toledo. Ohio VWON-FM Woonsocket, R.I. WREV-FM Reidsville. N.C. WSJS-FM Winston-Salem, N.C. WTOP-FM Washington, D.C. WWPB Miami, Fla. WRFDFhl Worthington WSKS Wabash, Ind. WTOS Wauwatosa. Wis. W WSTFht Wooster. Ohio Columbus, Ohio WSIX-FM Nashville. Tenn. WTRC-FM Elkhart, Ind. WWSWFM Pittsburgh, Pa. WRFK Richmond. Va. WSLMFM Salem. Ind. WTRT Toledo. Ohio WWTV-FM Cadillac. Mich. WRFL Winchester, Va. WSLN Delaware, Ohio WTSB-Fhl Lumberton. N.C. WWVA-FM Wheeling. W.Va. WRFM Woodside. N.Y. WSLS-Fa1 Roanoke. Va. WTSV-FM Claremont, N.H. W W W S Greenville, N.C. W RFSF h1 Alexander City, Ala. WSMC-FM Collegedale, Tenn. WTTC-FM Towanda, Pa. WWYN Erie, Pa. WRHS Park Forest, Ill. WSMD-FM Waldorf. Md, WTTR-FM Westminster, hid. WXCN Providence, R.1, WRITFM Milwaukee, Wis. WSMI-FM Litchfield. Ill. WTTV-FM Bloomington, Ind. WXFvI Elmwood Park, III. WRJNFM Racine, Wis. WSNJ-FM Brigeton, N.J. WTUN Tampa, Fla. WXHR Cambridge Mass. WRJR Lewiston, Maine WSNWFM Seneca S.C. WTVB.FH Coldwater, Mlch, NXPN Philadelphia, Pa. WRKO.FM Boston, Mass. WSOC-FM Charlotte, N.C. WTVNFM Columbus. Ohio WXTC Annapolis, Md. WRLB Long Branch, N,l.(s) WSOM Salem. Ohio WUCB-FM Chicago, Ill. 'WXURFM Media, Pa. WRLX Hopkinsville, Ky. WSON-FM Henderson, ley WULXFui Richmond, Ind. WXYZ-FM Detroit, Mich, WRLDFal Lanett. Ala. ' WSOU S. Orange, 9.1. WUNC Chapel Hill, N.C. WYAK Sarasota, Fla. WRMP Detroit, Mich. WSOYFal Decatur, III. WUOA Tuscaloosa. Ala. WYBC-FM New Haven, Conn. W RNJ Atlantic City. N.J. WSPA-FM Spartardsurb, S.C.(s) WUOM Ann Arbor. Minh. WYCA Hammond, Ind. WRNL-FM Richmond. Va. WSPD-FM Toledo, Ohio W UOT K eoxville, Tenn. WYCE Warwick, R.I. WRNW Mount Kisco, N.Y. WSPE Springville. N.Y. WUPY Lynn. Mass.(s) WYCR York -Hanover, Pa. WROC-FM Rochester. N.Y. 

WROKFM Rockford, Ill. 
WROW-FM Albany, N.Y. 
WROY-FM Carmi, Ill. 

WSPT-FM Stevens Point. Wis. 
WSRW-FM Hillsboro. Ohio 
WSTC-FM Stamford. Conn. 

WUSC-FM Columbia, S.C. 
WUST-FM Bethesda, Md, 
WUSV Scranton, Pa. 

WYFI Norfolk, Va. 
WYFM Charlotte. N.C. 
WYFS Winston-Salem, N.C. WRPI Troy, N.Y, WSTPFM Salisbury, N.C. WVAat-FM Altoona, Pa. WYSO Yellow Springs. Ohl* WRPN-FM Ripon. Wis. WSTRFal Sturgis hitch. WVBR-FM Ithaca. N.Y. WYZZ Wilkes-Barre, Pa. WRRFM Dallas, Tex. WSTV-Fat Steuber.ville, Ohio WVCG-Fist Coral Gables, Fla. WZFM Jacksonville, Fla. WRRN Warren, Pa. WSVA-FM Harrisonburg, Va. WVECFM Hampton, Va, WZIP-FM Cincinnati, Ohio 

Canadian FM Stations by Location 
Location C.L. Mc. Location C.L. Mc. Location C.4. Mc. Location C.L. Me. Brampton, Ont. CHIC -FM 102.1 CXLCFM 99.5 Ottawa. Ont. CBOFhl 103.3 CFRBFM 89.9 Brantford, Ont. CI(PC-Fht 92.1 CRWSFSI 96.3 CFRA-Fat 93.9 CHFI-FM 98.1 Cornwall, Ont. 
Edmonton, Alta. 

Ft. William. 

C1 SS. FM 
CFRNFM 
CJCA-FM 

CKUA-FM 

104.5 
100.3 
99.5 
98.1 

Kitchener, Ont. CKCR-FM 
Lethbridge. Alta. CHECFa1 
London, Ont. CFPLFM 
Montreal, Que. CBF-FM 

96.7 
100.9 
95.9 
95.1 

Quebec. Que. 
Rimouski. Que, 
St. Catharines, 

Ont. 

CH RC -FM 
CJBRFM 

CKTB-Fal 

98.1 
101.5 

97.7 

Vancouver. B.C. 

Verdun, Qua, 

CIRT-FM 
CBUFM 

CHQMIFhl 
CKVLFal 

91,1 
105,7 
103.5 
96,9 Ont. CKPR-FM 94.3 CBM-FM 100.7 Sherbrooke, Que. CHLT-FM 102.7 Victoria. B.C. CKDAFAI 98.5 Halifax, N.S. CHNSFht 96.1 CFCF-FM 106.5 Timmins. Ont. CKGB-FM 94.5 Windsor, Ont. C LW- F NI 93.9 Kingston, Ont. CFRC-Fh1 91.9 Oshawa, Ont. CKLBFM 99.5 Toronto, Ont. CBC-FM 99.1 Winnipeg, Man. CJOB-FM 97.5 

U. S. Television Stations 
Territories and possessions follow states. Chan., channel number; asterisk ()lndicat es educational station. Location C.L. Chan. Location C.L. Chan. Locatior C.L. Chan. Location C.L. Chan. ALABAMA KATV 7 

Texarkana I(CMC-TV 6 
KRDO-TV 13 

Denver KBTV 9 
St. Petersburg W$UN-TV 38 
Tallahassee WFSUTV 11 Andalusia WD10 2 KLZ-TV 7 Tampa WFLA-TV 8 Birm in u ham WAPI.TV 13 

WBIQ 10 CALIFORNIA KOATV 4 
KRa1ATV 8 WEDU 3 

WTVT 13 WBRC-TV 6 
Decatur W a1SL-TV 23 

Bakersfield I(BAK-TV 29 
KEROTV 10 

KTVR 2 
Grand Juoetion KREXTV 5 

W. Palm Beach WEAT-TV 12 
Dothan WTVY 4 
Florence WOWL 15 

KLYD-TV 17 
Chito KHSLTV 12 

Montrose I(REY-TV 10 
Pueblo KCSJ-TV 5 

_ GEORGIA Huntsville WAFG-TV 31 El Centro XEhITV Bridgeport W ICCTV 43 Albany WALBTV 10 hi obile WALA-TV 10 Eureka KIEa1-TV 3 Hartford WTICTV 3 Athens WGTV 8 W I(RGTV 5 
Montgomery WCOVTV 20 

KV1QTV 6 
Fresno KFRETV 30 W H CT IB Atlanta WAGATV 5 

WSB-TV 2 WSFA-TV 12 
M unford WCIQ 7 

RAIL 53 
KIEO 47 CONNECTICUT W ETV 30 

WLWA It Selma WSLA 8 KMJTV 27 
Los Angeles )(ABCTV 

New Britain WHNB-TV 30 
New Haven WNHC-TV 

Augusta WJBF 6 
,WRDWTV 12 ALASKA KCOP 13 

KHl-TV 9 
Waterbury - W ATR-TV 53 Columbus WRBL-TV,3 

WTVM 9 Anchorage KENI-TV 2 KNXT 2 DIST. OF COLUMBIA Macon Wh1AZ-TV 13 KTVA II 
Fairbanks KFARTV 2 

KRCA 4 
KTLA 5 Washington WETA-TV 26 

Savannah WSAV-TV 3 
WEGA-TV 9 KTVF II 

Juneau KINYTV 8 
KTTV 12 

Oakland KTVU 
Wa1AL-TV 7 

'.YRC-TV 4 WTOC-TV II 
Thomasville WCTV 6 Redding ItVIP-TV 7 'STOP -TV 9 Waycross WEGS-TV '8 ARIZONA Sacramento KXTV 10 WTTG 5 

Douglas KCDA S 
Phoenix KOOLTV 10 

KAET 8 
KCRA-TV 3 

KVUE 40 
KVIE 6 

Salinas KSBW-TV 6 

FLORIDA 
Daytona Beach WESH-TV 

HAWAN 
Hilo KHBCTV 9 

KHJI( 13 KPHO-TV 5 San Diego KFMB-TV 8 Fort Pierce -Vero Beach WTVI 19 Honolulu KGMBTV 9 KTVK 
KTAR-TV 12 

KOGOTV 10 
(Tijuana, h1ex.) XETV 6 

Fort htye-s WINK -TV II 

Gainesville WUFT 5 KONA 2 
KHVH-TV 4 Tucson KGUN-TV 

KOLDTV 13 
San Francisco KGO-TV 7 

KPIX 5 

Jacksonville W FGA -TV 12 
WJCT 7 Walluku KMAU 3 

K ALA 7 KVOATV 4 I(QED .9 W 1XT 4 KMVITV 12 KUAT 6 KRON-TV 4 Miami WCI(T Yuma KIVA I1 

ARKANSAS 
El Dorado KTVE 10 Ft. Smith KFSATV 5 

KEZETV 20 
San Jose KNTV II 
San Luis Obispo KSBY-TV 6 
Santa Barbara KEYT 9 
Stockton KOVR 13 

WLBWTV IÓ 
WPST-TV 10 
WTHS-TV 2 

WTV1 4 
Orlando WDBO-TV 6 

W LOF-TV 9 

IbAHO 
Boise KBO1TV 2 

KTVB 7 
Idaho Falls KID -TV 3 

KIFI -TV 8 Hot Springs KFOY-TV 9 Little Rock KARK-TV 4 COLORADO Palm Beech WPTV 5 
Panama City WJDMTV 7 
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Location C.L. Chan. Location C.L. Chan. Location C.L. Chan. 

Lewiston 
Nampa 
Twin Falls 

+ ILLINOIS 
Carbondale WSIUTV 
Champaign 

WWC IA 
Chicago WBBMTy 

Warms 
WGNTV 

WNBQ 
WTTW 

Danv,lle WICD 
Decatur WTVP 
Harrisburg WSILTV 
La Salle WEEQTV 
Peoria WEEKTV 

W h180 
WTVH 

Quincy WGEM-TV 
Rockford WREXTV 

WTVO 
Rock Bland WNBFTV 
Springfield W ICS 
Urbaca WILL -TV 

INDIANA 
Bloomington WTTV 
Elkha t WSJ V -TV 
Evansville WFIETV 

WENT 
WTVW 

Ft. Wayne WANE -TV 
W KJG-TV 

WPTA 
India capons W F BM -TV 

W LW I 

WISH -TV 
Lafayette WFAM-TV 
Muncie WLBC-TV 
South Bend WNDUTV 

WSBTTV 
Terre Haute WTHI-TV 

KLEWTV 3 

KCIX-TV 6 
KLIX-TV II 

8 
33 

2 

9 
5 II 

24 
17 

35 
43 
31 
19 
10 
13 
39 

4 
20 

12 

4 
28 
14 
52 

15 
33 
21 

6 
13 

18 
49 
16 
22 
10 

IOWA 
Ames W0I-TV 
Cedar Rapids KCRG-TV 9 

W MT -TV 2 

Davenport 
es KRNTTV 8 

WOC-TV 6 
Des nlo 

KDPS-TV I1 
WHO-TY 13 

Fort Dodge KQTV 21 
Mason City KGLO-TV 3 

Ottumwa KTVO 3 
Sioux City KTIV 4 

KVTV 9 
Waterloo KWWL-TV 7 

KANSAS 
Ensign 
Garden City 
Goodla nd 
Great Bend 
Hays 
Hutchinson 
Pittsburg 
Topeka 
Wichita 

Lexington 

Louisville 

Paducah 

KTVC 
KGLD 

KWHT-TV 
KCKT 

KAYS-TV 
KTVH 

KOAh1-TV 
WIBW-TV 
KAKE-TV 
KARDTV 

KENTUCKY 

6 
II 
10 

12 
7 

13 
10 

3 

WLEX-TV 18 
W KYT 27 

WAVE -TV 3 
WFPK-TV 15 
WHASTV 11 
WQXL-TV 41 
WPSDTV 6 

LOUISIANA 
Alexandria - KALBTV 5 

Baton Rouge WAFB-TV 28 
WBRZ 2 

Lafayette KLFY -TV 10 

, Lake Charles KPLC-TV 7 
KTAGTV 25 

Monroe KNOETV 8 
it LSE 13 

New Orleans WDSU-TV 6 
W VUE 13 

WWLTV 4 

W YES 8 
Shreveport KSLATV 12 

KTBSTV 3 

MAINE 
Augusta WCBB 

Bangor WABI-TV 
W LBZ-TV 

Poland Spring Wh1TWTV 
Portland WCSHTV 

WGAN-TV 
Presque Isle WAGM-TV 

MARYLAND 
Baltimore WJZ-TV 

WBAL-TV 
W h1 ARTV 

(Salisbury W BOC-TV 

10 
5 
2 
8 
6 

13 
8 

13 
11 

2 
16 
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Billings 

Butte 
Glendive 
Great Falls 

Helena 
Kalispell 
Missoula 

Location C.L. Chan. 

MASSACHUSETTS 
Adams 
Boston 

Greenfield 
Springfield 

Worcester 

WCDC 
W BZ-TV 

WGBH-TV 
WHOH-TV 

W NAC-TV 
W RLP 

WHYN-TV 
WW LP 

WWOR-TV 

MICHIGAN 
Bay City 
Cadillac 
Cheboygan 
Detroit 

19 
4 
2 

5 
7 

32 
40 
22 
14 

WNEM-TV 5 

WW V 13 
WTOh1 -TV 4 
WJBK-TV 2 

WTVS 56 
WWJ-TV 4 

WXYZ-TV 7 
(Windsor, Ont.) CKLW-TV 9 
Flint WJRT 12 
Grand Rapids WOOD -TV 8 
Kalamazoo W (20 -TV 3 
Lansing W11 M TV 6 
Marquette W LUCTV 6 
Onondaga WILX-TV/WMSB 
Saginaw W KNXTV 
Traverse City WPBNTV 

MINNESOTA 
Alexandria KCMT 
Austin ' 
Duluth 

Mankato 
Minneapolis 

Rochester 
St. Paul 

KMMT 
KDAL-TV 
W DSM -TV 
I(EYC-TV 

KMSP 
W CCO -TV 
W TCN T V 
KROC-TV 
KSTP-TV 
KTCATV 

MISSISSIPPI 
Columbus 
Greenwood 
Jackson 

Laurel 
Meridian 

Tupelo 

WCBITV 
WABGTV 

WJTV 
WLBT 

W DAM .TV 
WTOKTV 
WCOCTV 

WTWV 

MISSOURI 
Cape Girardeau 
Columbia 
Hannibal 
Jefferson City 
Joplin 
Kansas City , 

Kirksville 
Poplar Bluff, Mo. 
St. Joseph 
St. Louis 

Sedalia 
Springfield 

10 
57 
s7 

7 
6 

6 

12 
9 

11 
10 

5 

2 

4 
6 

12 
3 
7 

11. 
30 

9 

KFVS-TV 12 
I(OMU-TV 8 
<HQA-TV 7 
KRCGTV 13 
KODE-TV, 12 
KCMO-TV 5 
KCSD-TV 19 
1(hIBC-TV 
WDAF-TV 

1(TVO 
KPOB-TV 
KF EQT V 

KETC 
KMOX-TV 

KSD -T V 
KTV1 

KPLRTV 
KMOSTV 
KTTS-TV 

KYTV 

MONTANA 
KOOK -TV 2 
KGHLTV 8 
KXLF-TV 4 
KXGN-TV 5 
KFBB-TV 5 

KRTV 3 

KBLLTV 12 
I(ULR 9 

KMSO-TV 13 

9 
4 
3 

15 
2 ,9 
4 
5 
2 

II 
6 

10 
3 

NEBRASKA 
Grand Island KGIN+TV 
Hastings KHAS-TV 
Hay Springs KDUH-TV 
Hayes Center KHPL-TV 
Kearney ICHOL-TV 
Lincoln KOLN-TV 

KUON-TV 
McCook KOMC 
North Platte KNOP 
Omaha KMTV 

K ETV 
WOWTV 

Scottsbluff KSTF 

NEVADA 
Henderson KLRI-TV 
Las Vegas KLAS-TV 

KSHO-TV 
Reno KOLO-TV 

NEW HAMPSHIRE 

II 
5 
4 
6 

13 
10 

12 
8 
2 
3 
7 

6 
10 

2 
8 

13 
6 

Durham WENH-TV 91 
Manchester W hIUR-TV 9 

NEW JERSEY 
Newark WNTA-TV 

NEW MEXICO 
Albuquerque KGGMTV 

K N M E -T V 
KOAT-TV 

K BTV 
Carlsbad KAVE-TV 
Clovis K ER -TV 
Roswell KSWSTV 

NEW YORK 
Albany WT EN 

W AST 
WTRI 

WCDA 
WIN RTV 
WNBFTV 
W BEN -TV 

Binghamton 

Buffalo 

Carthage 
Elmira 
New York 

Plattsburg 
Rochester 

Schenectady 
Syracuse 

Utica 

13 
5 
7 
4 

12 
8 

10 
13 
35 
41 
40 
12 
4 

WNED-TV 17 
WGR-TV 2 

WKBWTV 7 
WCNYTV 7 
WSYETV 18 
WABC-TV 7 

WNEW-TV 5 

WCBS-TV 2 
WOR-TV 9 

WPIX II 
WNBCTV 4 
WPTZ-TV 5 

WHEC-TV 10 
WROCTV 5 

WVE7-TV IO 
WRGB 6 

WHEN -TV 8 
WSYR-TV 3 

W KTV 2 

NORTH CAROLINA 
Asheville 

Chapel Hill 
Charlotte 

Durham 
Greensboro 
Greenville 
Raleigh 
Washington 
Wilmington 
Winston-Salem 

WISE -TV 
W LOS -TV 

WUNC-TV 
W BTV 

WSOCTV 
WTVD 

WFMY-TV 
WNCT 

W RAL-TV 
WITN 
WECT 

WS1S-TV 

NORTH DAKOTA 
Bismarck ' 

Dickinson 
Fargo 

Grand.Forks 
Minot 

Pembina, N.D. 
Valley City 
Williston 

KXMBTV 
KFYRTV 
KDIXTV 

WDAY-TV 
KXGOTV 
KNOX-TV 
KXMC-TV 

(MOT 
KCND-TV 
KXIBTV 

KUMV-TV 

62 

4 
3 
9 

II 
2 
9 
5 

7 

12 

12 

2 

16 
10 
13 
10 
12 
4 
8 

OHIO 
Akron WA KR -TV 49 
Cincinnati WCET 48 

WCPO-TV 9 
W KRCTV 12 

WLWT 5 
WCINTV 54 

Cleveland KYWTV 3 
WEWS 5 

WJW-TV 8 
Columbus W BNS-TV 10 

WLW-C 4 
WOSU-TV 34 
WTVN-TV 6 

Dayton WH1O.TV 7 

WLW-D 2 
Lima WIh1A-TV 35 
Oxford Wh1UBTV 14 
Steubenville WSTV-TV 9 
Toledo WSPD-TV 13 

WGTE-TV 30 
WTOL-TV II 

Youngstown WFAll-TV 21 
W KBN-TV 27 
WKST-TV 33 

WXTV 45 
WHIZ -TV 18 Zanesville 

OKLAHOMA 
Ada (TEN 10 
Ardmore (XII 12 
Enid KOCOTV 5 

Lawton KSWO-TV 7 
Oklahoma City KETA 13 

KOKH-TV 25 
KWTV 9 

W KY -TV 4 
Tulsa KOTV 6 

KOED-TV I1 
KTUL-TV 8 
KV00-TV 2 

OREGON 
Coos Bay 
Corvallis 
Eugene 

Klamath 
IS Medford 

I(CBY-TV 
KOAC-TV 
KVAL-TV 
K EZ I -T V 

KOAP-TV 
KOTI 

KBES-TV 

7 
13 

9 
10 

2 
5 

Medford KMED-TV 
Portland KGW-TV 

KHTV 
KOIN-TV 

KPTV 
Roseburg KPIC 

lo 

27 
6 

12 
4 

PENNSYLVANIA 
Altoona WFBGTV 10 
Erie W ICU 12 

WSEE-TV 35 
Harrisburg WHP-TV 55 

WTPA 27 
Johnstown WARD -TV 56 

W IACTV 
Lancaster WGAL-TV 
Lebanon WLVHTV 15 

Lockhaven WBPZTV 32 
New Castle W KSTTV 45 
Philadelphia WCAU-TV 10 

WFILTV 6 
WHYYTV 35 
WPCA-TV 17 
WRCV-TV 3 

Pittsburgh KDKA-TV 2 
WIIC 11 

WQED 13 
WQEX I6 
WTAE 4 

WNEP-TV 16 
W DAU-TV 22 
W BRE-TV 28 
WSBA-TV 43 

Scranton 

Wilkes-Barre 
York 

RHODE ISLAND 
Providence WJARTV 10 

,WPRO-TV 12 

SOUTH CAROLINA 
Anderson WAIM-TV 40 
Charleston WCSC-TV 5 

W USN -TV 2 
Clemson WSBF-FM 88.1 
Columbia W1S-TV 10 

WCCATV 25 
WNOK-TV 67 

Florence W BTW I 8 
Greenville WFBC-TV 
Spartanburg WSPATV 7 

SOUTH DAKOTA 
Aberdeen 
Deadwood 
Florence 
Mitchell 
Rapid City 

Reliance 
Sioux Falls 

Vermilion 

KXAB-TV 9 
KDS1TV 5 
KDLOTV 8 

KORN-TV 5 
KOTATV 

KRSD-TV 
KPLOTV 6 
KELO-TV II 
KS00-TV 13 
KUSDTV 2 

TENNESSEE 
Chattanooga WDEF-TV 12 

WRGP.TV 
WTVC 

WDXITV 
WJHLTV 
W AT E -T V 
WBIRTV 

WTV K 

Memphis WHBQ-TV 
WKNO 10 
WMCT 5 

W RECTV 3 

Nashville W LAC -TV 5 
WSIX-TV 8 
WSM-TV 4 

TEXAS 
Abilene KRBC-TV 
Alpine KULF-TV 
Amarillo KFDA-TV 

KG NC -TV (VII 
Austin KT BC -TV 
Beaumont KFDM-TV 
Big Spring KEDYTV 
Bryan KBTXTV 
Corpus Christi KRIS -TV 

KZTV 
Dallas KRLD-TV 

K ERA -TV '13 
WFAA-TV 8 

El Paso KELP -TV 13 
KRODTV 4 
KTSM-TV 9 

(Ciudad Juarez, Mex.) 
XEJ-TV 5 

Ft. Worth KTVT II 
W BAP -TV 5 

Harlingen I(GBT-TV 4 
Houston I(PRC-TV 2 

KHOUTV II 
KTRKTV 13 

KUHT 8 
Laredo KGNS-TV 8 
Lubbock KCBD-TV II 

K DUB -TV 13 

Lufkin KTRE-TV 9 
Midland Kh11D-TV 2 
Monahans KVKM-TV 9 
Odessa KOSA-TV 7 
Port Arthur -Beaumont 

KPAC-TV 4 

Jackson 
Johnson City 
Knoxville 

6 
8 

7 

3 
9 
7 

11 

6 

26 

9 
12 
10 
4 
7 
7 

6 
4 
3 
6 

I4 



Location C.L. Chan. 
Richardson KRET-TV 23 
San Angelo 
San Antonio KUAL-TV 41 

KENS-TV 5 
KLRN 9 

KONOTV 12 
WOAI-TV 4 

Sweetwater KPAR-TV 12 
Temple KCEN-TV 6 
Texarkana )(TAL -TV 6 
Tyler KLTV 7 
Waco KWTXTV 10 
Weslaco KRGV-TV 5 
Wichita Falls KFDX-TV 3 

KSYD-TV 6 

UTAH 
Ogden KVOGTV 9 

KWCS-TV 18 
Provo KLOR-TV II 
Salt Lake City KSL-TV S 

KCPX-TV 4 
KUED 7 
KUTV 2 

VERMONT 
Burlington WCAXTV 

Calgary 

Edmonton 
Lethbridge 
Lloydminster 
Medicine Hat 
Pivot 
Red Deer 

Location C.L. Chan. 
ALBERTA 

CHCTTV 
CFCNTV 
CF RN -TV 
CJLHTV 

CH SATV 
CHAT -TV 

CHAT -TV 
CH CA T V 

CHCA-TV-2 

BRITISH COLUMBIA 
Burnaby 
Crescent Valley 
Dawson Creek 
Kamloops 
Kelowna 

2 
4 
3 
7 
2 
6 
4 

IÓ 

CHAN-TV 8 
CHMSTV 5 
CJDC-TV 5 
CFCRTV 4 

CHBCTV 5 
CHGP-TV-1 72 

Lumby CHIO-TV 5 
Nelson CBUAT-I 9 

Oliver CHBCTV-3 8 
Penticton CHBC-TV 13 
Prince George CKPG-TV 3 
Saddle Mountain CHHC-TV-I 4 
Salmon Arm CHBC-TV' 5 
Trail CBUAT 11 
Vancouver CBUT 2 
Vernon CHBC-TV 7 
Victoria CHEI(TV 6 

LABRADOR 
Goose Bay CFLA-TV 8 

Location C.L. Chan. 

VIRGINIA 
Bristol 
Hampton 
Harrisonburg 
Lynchburg 
Noriolk 

Petersburg 
Portsmouth 
Richmond 

Roanoke 

WCYBTV 
W V EC -TV 
WSVATV 
WLVATV 
WHROTV 
WTAR-TV 
WXEX-TV 
WAVYTV 
WRVATV 

WTVR 
WDB1-TV 
W SLS-T V 

WASHINGTON 
Bellingham 
Pasco 
Richland 
Seattle 

Spokane 

KVOS-TV 
KEPflTV 
KNDD-TV 
KCTSTV 
<ING-TV 
KIRO-TV 
KO MO -TV 

KHQ-TV 
IEREht-TV 
KXLY-TV 

13 

13 
15 
3 
8 

12 
19 
25 ,9 

5 
7 
4 
6 
2 
4 

Location 
Tacoma 

Yakima 

WEST 
10 +Bluefield 
12 Charleston 
6 Clarksburg 
7 Fairmont 

10 Huntington 

Oak Hill 
Parkersburg 
Wheeling 

C.L. Chan. 
KTNT-TV II 
KPECTV '56 

KTPS 62 
KTVW 13 

KIMATV 29 
KNDO-TV 23 

VIRGINIA 
W H ISTV 

WCHS-TV 
W BOY -T V 
W1PBTV 
WHTN-TV 
WSAZ-TV 

WOAYTV 
WTAP-TV 
WTRF-TV 

WISCONSIN 
Eau Claire 
Green Bay 

La Crosse 
Madison 

6 
8 

12 
5 

13 
3 
4 

15 
7 

W EAU -TV 13 
'WBAY-TV 2 

WFRV 5 

WLUKTV II 
WKBT 8 

WHA-TV 21 

Canadian Television Stations 
Location C.L. Chan. 

MANITOBA 
Baldy Mountain CROS-TVI 
Brandon C1(XTV 
W innlpeg CBWT 

CBWFT 
CJAYTV 

NEW BRUNSWICK 
Campbellton CKAM-TV 

CRCD-TV 
Moncton CKCW-TV 

CBA F.T 
Saint John CHSJTV 
Upsalquitch Lake CKAM 

NEWFOUNDLAND 
Arpentia CJOX-TV 
Corner Brook CBYT 

CHEK-TV 
Grand Falls CJCN-TV 
St. John's ClONTV 
Stephenville CFSN-TV 

NOVA SCOTIA 
Antigonish 
Halifax 

Inverness 
Liverpool 
New Glasgow 
Shelburne 
Sydney 
Yarmouth 

CFXU-TV 
CBHT 

CJCHTV 
CJCB-TVI 

CBHT-1 
CFCYTV-I 

CBHT2 
CJCB-TV 
CBHT-3 

8 

3 
6 
7 

12 
7 
2 

II 
4 

12 

10 

6 
4 
6 
8 

9 

35 

6 
12 

7 
8 
4 

1 

Location C.L. Chan. 

ONTARIO 
Barrie 
Cornwall 
Elk Lake 
Elliot Lake 
Hamilton 
K ap us kaslrse 
K enora 
Kingston 
Kitchener 
London 
North Bay 
Pembroke 
Peterborough 
Ottawa 

CKVRTV 
CJSS-TV 

CFCL-TV2 
C K SO -T V. 

CHCH-TV 
CFCL-TV-I 

CBWAT 
CKWSTV 
C KCO-T V 
CFPLTV 
CKGN-TV 
CHOUTV 
CH EX -TV 

CBOFT 
CBOT 

CJOHTV 
Port Arthur CFCJTV 
Sault Ste. Marie CJIC-TV 
Sioux Lookout CHSL-TV 
Sturgeon Falls CBFST 
Sudbury CKSOTV 
Timmins CFCLTV 
Toronto CBLT 

CFTO-TV 
Windsor CKLW-TV 
Wingham CKNX-TV 

PRINCE EDWARD 
ISLAND 

Charlottetown CFCYTV 

3 

8 
2 

3 

II 

3 

II 
13 

10 

10 

5 
12 
9 

134 

2 
2 

9 
7 

5 

6 
6 
9 
9 
8 

13 

World -Wide Short -Wave Stations 
Most international broadcasting is done within frequency limits agreed upon at 

international convéntions. These frequency ranges are listed here, al the right, 
expressed both in frequency and by meter bands lwave-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 31 and 25 M. bands is best at night, but all year. 
Reception in the 19, 16, 13 and 11 M. bands is best during the day, also at night 
during the summer in the 16 and 19 M. bands. 

Abbr.: AIR-All India Radio; RAI-Radiotelevisione Italians; RTF-Radiodiffusion 
Television Francaise; VOA-Voice of America; RFE-Radio Free Europe. denotes 
stations beaming evening IU.S. time) broadcasts to the U.S., tmorning or after- 
noon broadcasts. 
Kcs. Call and Location 

4630 HCGBI, Quito, Ecua. 
4765 HJEF. Call. Col. 
4770 ELWA, ólonrovia. Lib. 
4770 YVMW, Punto Fiji. Ven. 
4775 Libreville, Gabon Rep. 
4780 YVLA, Valencia. Ven. 
4790 YVQN, Puerto La Cruz. 

Ven. 
4795 Rangoon. Burma 
4805 ZYS8, Manaus, Braz. 
4810 YVMG, Maracaibo. Ven. 
4830 YVOA. San Cristobal, 

Ven. 
4835 HIKE, Bogota. Col. 
4840 Lourenco Marques, Moz. 
4840 YVOI, Valera. Ven. 
4845 HJGF, Bucaramanga, Col. 
4850 YVMS, Barquisimeto, 

Ven. 
4870 Cotonou. Dahomey Rep. 
4880 YV K F,Caracas, Ven. 
4893 Dakar, Mali Fed. 
4895 PRF6, Manaus, Braz. 
4898 HJAG, Barranquilla, Col. 
4900 YVKP, Caracas, Ven. 
4905 H RON. Puerto Cortes, 

Hon. 

Kcs. Call and Location 
4910 HCI MI, Quite. Ecua. 
4910 Conakry Guinea 
4915 Accra, Ghana 
4920 VLM4, Brisbane. Aus. 
4920 YV KR, Caracas, Ven. 
4930 HCIRC. Quito. Ecua. 
4935 HJLF, (bague. Col. 
4940 Abidjan, ivory Coast 
4940 Y V MO, Barquisimeto, 

Ven. 
4945 HJCW, Bogota, Col. 
4945 Paradys, So. Air. 
4950 Dakar, Mall Fed. 
4950 YVMM, Coro, Ven. 
4955 CR6R7, Luanda. Ang. 
4960 YVUA, Cumana, Ven. 
4970 YVLK, Caracas, Ven. 
4975 Yaounde, Cameroun 
4990 Lagos, Nigeria 
4990 YVh1Q, Barquisimeto, 

Ven. 
5010 HCRCX, Quito, Ecua. 
5010 St. George, Grenada, 

B.W.I. 
5020 HJFW, Manizales, Col. 
5020 Niamey, Niger Rep. 
5030 YVKM, Caracas, Ven. 

Kcs. 

Loca/ion C.L. Chan. 
W ISCTV 3 

WKOW-TV 
W MTV 

Marinette WMBVTV 
Milwaukee WISN-TV 

WITI-TV 
W M VSTV 
WT 1TV 

WXIX 
Wausau WSAU-TV 

WYOMING 
Casper KTWO-TV 
Cheyenne KFBCTV 
Riverton KW RB-TV 

PUERTO RICO 

27 
33 
f1 
12 

10 
4 
18 
7 

2 
5 

Io. 

Aguadilla WOLE-TV 12" 
Caguas WKBM-TV II 
Mayaguez WORATV 5 

WIPMTV 3 
Ponce WRIK.TV ,7 

WSUR-TV 9 
Sun Juan WAPA-TV .4 

WIPRTV 6 
WKAQTV 2 

Location C.L. Chan. 

QUEBEC 
Carleton CHAU -TV 5 

CJAO-TV-I 80 
CHSM-TV 7 

Clermont CFCV-TV-I 75 
Estcourt CJESTVI 70 
Jonquiere CKRS-TV 12 
Matane CKBL-TV 9 
Montreal , CBFT . 2 

CFCF-TV 12 
CFTM-TV 10 

CBMT 6 
New Carlisle CHAUTV 5 
Quebec CFCMTV 4 

CI(MIl-TV 5 
Rlmouski CIBR-TV 3 

Rouyn CKRN-TV 4 
Sherbrooke CH LTTV 7 

T1ree Rivers CICTM-TV 13 

SASKATCHEWAN - 

East End CJFB-TV 2 
Mooso Jaw CHAB-TV 4 
Prince Albert CKBI-TV-I 10 
Regina CKCKTV .2 
Saskatoon CFQC-TV 8 
Swift Current CFJB-TV 5 
Val Marie CJFB 2 
Wanganui CKBI-TV-2 7 

Yorkton CKOS-TV 3 

METER BANDS 

4750 to 5060 kc/s (60 meter band) 
5950 to 6200 kc/s (49 meter band) 
7 100 to 7300 kc/s (4 1 meter band) 
9500 to 9775 ke/s (3 1 meter band) 

11700 tc 11975 kc/s (25 meter band) 
15 100 fa 15450 kc/s (19 meter band) 
17700 ta 17900 kc/s (16 meter band) 

21450 tc 21750 kc/s (13 meter band) 
25600 tc 26 100 kc/s (1 1 meter band. 

Call and Location 
5040 YVMA, Maracaibo, Ven. 
5045 Lome Togo 
5050 YV Kb, Caracas. Ven. 
5075 HJGC, Bogota. Col. 
5873 Hitt., Tegucigalpa, Hond. 
5940 Moscow, U.S.S.R. 
5952 TG NA, Guatemala, Guat. 
5954 TIQ, Puerto Limon, C. R. 
5960 HJCF, Bogota. Col. 
5965 YN W W, Granada, Nit. 
5980 TGAR, Guatemala. Guat. 
5981 Georgetown, Br. Guiana 
5982 4VB, Portau-Prince, 

Haiti 
5990 Andorra, Andorra 
5990 TGJA, Guatemala, Guat. 
5995 Fort-de-France. Mart. 
6002 4VEC, Cap Haitian. Haiti 
6005 RIAS, Berlin, Ger. 
6006 TIHBG, San Jose, C. R. 
6010 XECL, Mexico City. 

Mexico 
6015 PRAB, Recife, Braz. 
6020 Amasan, Jordan 
6020 Kiev. Ukrainian S.S.R. 
6025 Kuala Lumpur, Malaya 
6025 Hilversum, Neth. 

Kcs. Call and Location 
6030 Baghdad, Iraq 
6035 Rangoon, Burma 
6035 H RTL, Tegucigalpa. 

Mond.. 
,037 TIFC, San Jose, C. R. 
6037 Monte Carlo, Mon. 
6040 HJLB, Ibague, Col. 
0045 YDF, Djakarta, Indon. 
0045 HOU31, David, Pan. 
6050 HCJB. Quito, Ecua. 
6050 BBC. London, Eng. 
6055 HJEX, Call, Col. 
6055 1022, Tokyo, Japan 
6060 RAI Caltanissetta, It. 
6065 XEJ(G, Leon, Mex. 
6065 Horby, Sweden 
6070 Sofia, Bulgaria 
6070 BBC, London, Eng. 
6075 Norden, Ger.' 
6080 2L7, Wellington, N.Z. 
6082 OAX4Z, Lima, Peru 
6085 Munich, Ger. 
6090 VLI6, Sydney. Aus. 
6090 Luxembourg, Lux., 
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Kcs. Call and Location Kcs. Call and Location Kcs. Call and Location Kcs. Call and Location 
6090 XECMT, C. El Monte, 9458 Peking, China 9705 Brussels, Bela. 1810 Horby, Sweden 

Mex. 9500 XEW W, Mexico City. 9705 AIR, Delhi, India 1815 Madrid, Spain 
6095 ZYB7, Sao Paulo, Brag. Mel. 9705 Radio Free Europe, Port. 1820 Peking, China 
6100 VOA, Munich, Ger. 9500 Magadan. U.S.S.R. 9710 BBC, London, Eng, 1820 BBC, London, Eng, 
6100 Belgrade, Yugo. 9500 Moscow, U.S.S.R. 9710 RAJ, Rome. It. 1820 XEBR, Hermosillo, Mex. 
6103 Peking, China 9505 PRB22. Sao Paulo, Braz. 9715 Hilversum, Neth. 1825 ELWA. Monrovia, Lib. 
6105 XEQM, Merida, Mex. 9505 Rabat, Mor. 9715 Radio Free Europe, Ger. 1830 WRUL, Boston, U.S.A. 
6105 Tunis, Tunisia 9505 HOLA, Colon, Pan. 9720 Paradys, S. Alf. 1830 Moscow, U.S.S.R. 
6110 BBC. London, Eng. 9510 Peking, China 9725 Tel Aviv, Israel 1835 Algiers, Ala. 
6115 ZYC7, Rio de Jan., Braz. 9510 VOA, Tangier, Mor. 9725 RFE, Port. 1835 VOA, Colombo, Ceylon 
6115 Khabarovsk, U.S.S.R. 9515 RAI, Caltanissetta, It. 9725 BBC, Singapore 1835 CXAI9, Montevideo, Urug. 
6120 LRXI, Buenos Aires 9515 Ankara. Turkey 9730 Brazzaville, Equal. Un. 1840 Prague, Czecho. 
6120 BBC, Llmassol, Cyprus 9520 Colombo. Ceylon 9730 Leipzig, E. Ger. 1840 VOA, Tangier, Mor. 
6130 Port Moresby, New Guinea 9520 Copenhagen, Den. 9730 DZH7, Manila, P.I. 1840 Lisbon. Port. 
6130 Madrid. Spain 9520 VOA, Salonika. Gr. 9735 Peking, China 1840 Khabarovsk, U.S.S.R. 
6135 HRMF, La Ceiba, Hond. 9520 OAX8E, Iquitos, Peru 9735 BBC, London. Eng. 1840 Hanoi, N. Vietnam 
6135 Papeete, Tahiti 9523 Paradys,S. Air. 9735 Cologne, Germany 1845 RTF, Paris, France 
6135 Singapore, Sing. 9525 BBC, ndon, Eng. 9735 AIR, Madras, India 1845 Karachi, Pak. 
6140 HCOVS. Azogues, Ecua. 9525 JOBS. Tokyo. Japan 9740 VOA, Tangier, Mor, 1850 Sofia. Bola. 
6140 VLW6, Perth, Aus. 9525 Warsaw, Poland 9742 LRSI, Buenos Aires, Arg. 1850 AIR, Bombay, India 
6145 Algiers. Algeria 9530 COCO, Havana, Cuba 9745 Brussels, Bela. 1850 Oslo, Norway 
6147 PRL9. Rio de Jan., Brag. 9530 VOA. Munich, Ger. 9745 HCJB, Quito. Ecua. 1855 Brussels, Belo. 
6150 VLR6, Melbourne, Aus. 9530 AIR, Delhi. India 9745 Ankara, Turk. 1855 Radio Free Europe, Ger. 
6150 BBC, London, Eng. 9530 VOA, Courier, Rhodes 9745 Moscow. U.S.S.R. 1855 DZHO. Manila. P.I. 
6155 4VWA, Cap Haitian, 9530 YVhIZ, Maracaibo, Ven. 9750 BBC. London, Eng. 1860 Peking, China 

Haiti 9535 Lagos, Nigeria 9750 Radio Free Europe, Port. 1860 BBC, London, Eng. 
6155 VOA, Salonika, Greece 9535 VOA. Manila, P.I. 9750 Khabarovsk, U.S.S.R. 1860 Moscow, U.S.S.R. 
6160 HJKJ, Bogota, Col. 9535 HER4, Bern. Switz. 9755 ZYW23, Goiania, Braz. 1865 PRAO, Recife, Brag. 
6160 FEN, Tokyo, Japan 9540 ZL2, Wellington, N.Z. 9755 RTF, Paris, France 1865 VOA, Tangier, Mor. 
6165 MER3, Bern, Switz. 9540 Warsaw, Poland 9755 Saigon. Vietnam 1865 HER5, Bern, Switz. 
6165 XEWW, Mexico City. 9540 Omdurman, Sudan 9760 BBC, London. Eng. 1865 Tunis. Tun. 

Mex. 9545 ZYS43, Curitiba, Braz. 9762 Hanoi, N. Vietnam 1870 Moscow, U.S.S.R. 
6165 Saigon. Vietnam 9545 HED5, Bern, Switz. 9765 Moscow, U.S.S.R. 1875 ZYN32. Salvador, Brag. 
6170 BBC, Llmassol, Cyprus 9950 Prague, Czecho. 9770 Brazzaville, Equal. Un, 1875 VOA, Colombo. Ceylon 
6170 Cayenne. Fr. Guiana 9550 AIR, Bombay, India 9770 BBC, London, Eng, 1875 VOA, Tangier. Mor. 
6175 RTF, Paris, France 9550 OAXIZ, Tumbes, Peru 9775 Moscow, U.S.S.R. 1880 BBC, London, Eng. 
6180 BBC. London, England 9555 CPO. La Paz.. Bol. 9795 Cairo. U.A.R. 1880 XEHH, Mexico City, Mex. 
6185 HJCT, Bogota, Col. 9555 BBC. London. Eng. 9800 Peking, China 1885 Peking China 
6190 VOA, Munich, Ger. 9555 XETT, Mexico City, Mex. 9800 Moscow, U.S.S.R. 1885 Karachi, Pak. 
6190 HVJ. Vatican City 9560 RTF, Paris, France 9805 Cairo. U.A.R. 1885 Radio Free Europe. Ger. 
6195 HJEZ, Call. Col. 9560 Tokyo, Japan 9825 BBC, London. Eng. 1890 Moscow, U.S.S.R. 
6195 HRD2. La Ceiba, Hond. 9563 OAX4R, Lima. Peru 9833 Budapest, Hung. 1895 Dakar. Mall Fed. 
6195 Pyongyang, N. Korea 9565 ZY K3, Recife, Braz. 9840 Hanoi, N. Vietnam 1895 VOA, Tangier, Mor. 
6200 H12LR, C. Trujillo, D.R. 9565 Radio Liberty. Ger. 9850 AIR, Delhi, India 1895 VOA. Manila, P.I. 
6200 4VHW, Port-au-Prince, 9565 Khabarovsk, U.S.S.R. 9860 Peking, China 1900 Bucharest, Rumania 

Haiti 9570 Bucharest, Rom. 9870 Djakarta, Indon. 1900 CXA10, Montevideo, Ur. 
6208 ' GHC, Guatemala, Guat. 9575 ZYZ27, Rio de Jan Braz. 9895 Bengazl, Libya 1900 Moscow, U.S.S.R. 
6215 Pyongyang, N. Korea 9575 Taipei, Formosa 9915 BBC. London, Eng, 1905 RAI, Rome, Italy 
6225 Peking, China 9575 RAI, Rome, Italy 9973 Peking, China 1905 WDSI, New York, U.S.A. 
6305 Andorra, Andorra 9580 VLA9, Melbourne, Aus. 0335 Ulan Bator, Meng., 1910 BBC, London, Eng. 
6327 COCF, Havana, Cuba 9580 BBC. London. Eng. 0530 Alma Ata. Kazakh S.S.R. 1910 Budapest. Hung. 
6345 Ulan Bator. Mong. 9585 ZYR56. Sao Paulo, Braz. 1290 Peking, China 1910 Bangkok, Thal. 
6373 Lisbon, Port. 9585 RTF, Paris, France 1570 Moscow. U.S.S.R. 1915 HCJB. Quito Ecua. 
6790 BBC. Limassol, Cyprus 9588 Peking, China 1600 Peking. China 1915 Hilversum. Neth. 
7105 Madrid. Spain 9590 Djakarta, Indon. 1630 Moscow, U.S.S.R. 1920 RAI, Paris, France 
7110 VOA, Colombo. Ceylon 9590 Hilversum, Neth. 1650 Peking, China it 1920 DXF2. Manila. P.I. 
7110 BBC, London. England 9590 Bucharest, Rom. 1665 Cairo, U.A.R. 1920 WLWO, Cincinnati, 

, 7115 Rabat, Morocco 9595 1023. Tokyo, Japan 1675 Peking, China U.S.A. 
7115 RFE, Germ. 9598 CE960, Santiago, Chile 1675 Karachi, Pak. 1925 ZYR78, Sao Paulo. Bra:. 
7120 BBC. London, England 9600 BBC. London, Eng. 1680 BBC, London, Eng. 1925 HLK6, Seoul, Korea t 
7120 BBC. Singapore 9605 Cologne, Ger. 1685 HVJ, Vat, City 1925 Warsaw,Pol. 
7125 Warsaw. Poland 9607 Athens, Greece 1690 Moscow, U.S.S.R. 1925 Moscow, U.S.S.R. 
7140 Monte Carlo, Monaco 9610 VLXR. Perth, Aus. 1700 RTF, Paris, France 1990 BBC. London, Eng. 
7145 RFE. Ger. 9610 ZYC8. Rio de Jan.. Braz. 1705 JOAI I, Tokyo, Japan 1930 BBC, Singapore 
7150 Khabarovsk, U.S.S.R. 9610 Oslo, Norway 1705 Horby, Sweden 1935 Radio Liberty, Ger. 
7160 RTF. Paris. France 9610 OAXBC, Iquitos, Peru 1705 Moscow, U.S.S.R. 1940 CE1190, Valparaiso. Chile 
7160 VOA. Tangier. Mar. 9615 VOA, Tangier, Morocco 1710 VLBI I. Melbourne, Aus, t 1940 JOBI I, Tokyo. Japan 
7165 RFE, Germ. 9620 ZYR98, Sao Paulo, Brag. 1710 AIR, Delhi, India 1945 Peking. China 
7170 Algiers, Alg. 9620 Peking. China 1710 WBOU, New York, N.Y. 1945 BBC, London, Eng. 
7180 Baghdad. Iraq 9620 VOA, Tangier, Mor, 1715 VOA, Munich, Ger. 1945 Cologne. Germany 
7185 BBC, London, Eng. 9620 Saigon, Vietnam 1715 Moscow, U.S.S.R. 1950 Warsaw, Poland 
7200 BBC, London. Eng. 9625 Brazzaville. Equal. Un, 1717 Athens, Greece 1950 Jidda, Saudi Arab. 
7200 R. Malaya, Sing. 9625 BBC, London, Eng. 1720 Brazilia Brazil 1950 Moscow, U.S.S.R. 
7200 Omdurman, Sudan 9625 OAXBK, Iquitos, Peru 1720 BBC. Llmassol. Cyprus 1955 BBC, London, Eng. 
7205 VOA, Salonika, Gr. 9625 Moscow, U.S.S.R. 1725 Brazzaville. Equal. Un, 1955 BBC. Singapore 
7210 BBC. London, Eng. 9630 CR6RL, Luanda, Ang, 1725 Prague, Czecho. 1960 CE1196, Santiago, Ch. 
7210 Dakar, Mall Fed. 9630 VLG9, Melbourne, Aus, 1725 BBC, Singapore 1960 Moscow, U.S.S.R. 
7210 Khabarovsk, U.S.S.R. 9630 RAI, Rome. Italy 1730 Hilversum, Neth. 1965 Radio Liberty, Ger. 
7220 VLD7, Melbourne. Aus. 9630 Komsomolsk, U.S.S.R. 1735 Rabat, Morocco 1970 Caracas, Ven. 
7220 Budapest, Hunt. 9635 ZYR83, Aparecida, Braz. 1735 htoseow, U.S.S.R. 1972 Brazzaville. Equal. Un. 
7230 BBC. London, Eng. 9635 VOA, Munich, Ger. 1740 VLCII, Melbourne, Aus, 1975 Peking, China 
7235 Taipei, Taiwan. China 9635 Lisbon, Portugal 1740 CEI174, Santiago, Chile 1975 Moscow, U.S.S.R. 
7235 VOA, Munich, Ger. 9640 BBC. London. Eng. 1740 Peking, China 1985 Moscow, U.S.S.R. 
7240 RTF, Paris. France 9640 Cologne. Germany 1740 VOA. Tangier, Mor. 1986 ELW4, Monrovia, Lib. 
7250 BBC, London, Eng. 9640 Accra, Ghana 1745 RFE, Germ. 1990 Prague, Czecho. 
7255 Sofia, Bulo. 9640 HLK5. Seoul, Korea 1750 BBC. London, Eng. 2000 Moscow. U.S.S.R. 
7260 Saigon, Vietnam 9640 Moscow, U.S.S.R. 1750 FEN, Tokyo, Japan 2010 Hanoi, Vietnam 
7270 Motola. Sweden 9645 TIFC. San Jose, C.R. 1755 RFE, Port. 2020 AIR. Delhi, India 
7270 htagadan, U.S.S.R. 9645 H1/1. Vatican City 1755 Hilversum, Neth. 2020 Moscow, U.S.S.R. 
7275 RAI, Rome. It. 9650 BBC.Limassol, Cyprus 1755 Komsomolsk, U.S.S.R. 2040 BBC, London, Eng. 
7280 Teheran., Iran 9655 Radio Free Europe. Ger. 1760 VLBI I, Melbourne, Aus. 2050 Cairo, U.A.R. 
7280 H V1, Vat. City 9660 LRX, Buenos Aires, Arg 1760 VGA.'Munlch, Ger. 2095 BBC, London, Eng. 
7285 Ankara. Turk. 9660 VL09. Brisbane. Aus, 1760 VOA,'Tangier, Mor. 5020 Hanoi, N. Vietnam 
7290 RAI. Rome. It. 9660 Radio Liberty, Ger. 1760 Loureneo Marques, Moz. 5030 Peking, China 
7295 Makassar, Celebes 9660 Teheran, Iran 1760 Hanoi, N. Vietnam 5060 Peking. China 
7295 RFE, Ger. 9660 Komsomolsk, U.S.S.R. 1765 ZYB8, Sao Paulo, Brag. 5070 BBC. London, Eng. 
7320 BBC, London, Eng. 9665 Moscow. U.S.S.R. 1765 Berlin, E. Germany 5085 Grenada, Windward Is.. 
7398 Damascus. U.A.R. 9667 Hargeisa. Somalia 1770 Colombo, Ceylon BWI 
7505 Peking, China 9667 TGNA, Guatemala,G uat. 1770 BBC. London, Eng, 5095 Peking, China 
7650 YN MS. Leon, NH. 9670 COCQ, Havana, Cuba 1775 ZYZ28, Rio de Jan., Brag. 5100 Lisbon, Port. 
7670 Sofia. Bala. 9670 Prague, Czecho. 1775 Moscow, U.S.S.R. 5100 Moscow, USSR 
7850 Tirana, Alb, 9875 BBC, London. Eng. 1780 BBC. London. Eng. 5105 ZYZ32, Rio de Jan.. Braz. 
8002 Beirut, Leb. 9675 RTF, Paris. France 1785 Djakarta, Indon. 5105 AIR, Delhi, India 
8900 HCJC3, Zaruma, Ecua. 9875 JOBS, Tokyo. Japan 1785 VOA, Tangier, Morocco 5110 BBC. London. Eng. 
9009 Tel Aviv, Israel 9675 Warsaw. Poland 1790 BBC, London, Eng. 5110 Moscow, USSR 
9026 COBZ, Havana, Cuba 9680 VLH9, Melbourne, Aus. 1790 VOA. Manila, P.I. 5115 HCJB, Quito, Ecuador 
9065 Peking, China 9680 XEQQ, Mexico City, Mex. 1790 Moscow, U.S.S.R. 5115 Peking, China 
9210 Leopoldville, Congo 9680 VOA, Tangier, Mor. 1795 Cologne, Ger. 5120 Colombo. Ceylon 
9360 Madrid. Spain 9680 Paradys, S. Air. 1795 Djakarta. Indon. 5120 RAI, Rome, Italy 
9363 COBC, Havana, Cuba 9685 Algiers, Algeria 1800 BBC. London. Eng. 5120 Warsaw, Poland t 
9380 Alma Ata, Kazakh S.S.R. 9690 LRA, Buenos Aires, 1802 Warsaw, Poland 5120 HVJ, Vatican City 
9385 Leopoldville, Congo Arg. 1805 RAI. Rome, It. 5125 ZYN31, Salvador. Brazil 
9410 BBC. London, Eng. 9690 BBC, London, Eng. 1805 VOA, Courier, Rhodes 512.5 Prague, Czecho. 
9440 CP38. La Paz, Bol. 9690 BBC, Singapore 1810 VLBI I, Melbourne, Aus. t 5125 Seoul, Korea 

9700 Sofia. Bulgaria 1810 RAI, Rome, It. 5125 VOA, Manila, P.I. 
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9700 Rabat. Morocco 
9705 Kabul, Afghan, 

1810 Amman, Jordan 
1810 Bucharest, Rom. 

5125 Lisbon, Portugal 
5130 RTF, Paris. France 
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Kcs. Call and Location Kcs. Call end Location Kcs. Call and Location Kcs. Call and Location 
5130 VOA, Manila, P.I. 5290 LRU, Buenas Aires, Arg. 7700 BBC. London, Eng, 7875 Radio Free Europe, Port, 
5130 KCBR, Delano, Calif. 5290 Peking, China 7700 Moscow, USSR 7880 Lisbon, Portugal 
5130 WBOU, New York, USA 5290 KCBR, Delano. Cal.. USA 7705 AIR, Delhi, India 7880 Tunis, Tunisia 
5130 Moscow, USSR 5290 WLWO. Cincinnati, USA 7705 VOA, Tangier. Morocco 7880 Komsomolsk, USSR 5135 PRB23, Sao Paulo, Braz. 5295 Rio de Janeiro, Brazil 7710 VLG17, Melbourne, Aus. 7880 Moscow, USSR 
5135 JOBI5, Tokyo. Japan 5295 RTF, Paris, France 7710 WLWO, Cincinnati, USA 7885 Radio Free Europe. Port, 
5135 Radio Free Europe, Port. 5295 VOA, Tangier. Morocco 7710 Moscow, USSR 7888 Taipei, Formosa, China 5140 Peking, China 5295 Moscow, USSR 7715 BBC. London, Eng. 7890 HCJB, Quito, Ecuador 5140 BBC, London. Eng. 5300 BBC. London. Eng. t 7715 VOA, Colombo, Ceylon 7890 BBC, London, Eng. 5140 AIR, Delhi, India 5300 DZH9, Manila, P.I. _ 7720 Peking, China 7890 HLI(42, Seoul, Korea 5140 Komsomolsk, USSR 5305 Dacca, Pakistan 7720 Brazzaville, Congo Rep. 7892 Voice of Free Africa 
5145 IY K33, Recife, Brazil 5395 Moscow, USSR 7720 Radio Liberty, Germany 7895 Lisbon. Port. 5145 Radio Free Europe. Port. 5310 BBC, London, England 7720 Moscow, USSR 7895 Moscow, USSR 5148 CE1515, Santiago, Chile 5310 BBC, Singapore 7722 San Jose dos Campos, 7900 Peking, China 
5150 Djakarta, Indonesia 5310 KCBR, Delano. Cal., USA Braz. 7920 Cairo, UAR 
5150 Lourenco Marques, Mez. 5315 VLCI5, Melbourne, Aus, 7725 Radio Free Europe, Port, 8080 BBC. London, Eng. 5150 Lisbon, Portugal 5315 Peking, China 7725 AIR. Delhi, India 21450 Prague, Czecho. 
5150 Moscow, USSR 5315 HEU6, Bern, Switz. 7730 BBC. London, Eng. 21455 VOA, Tangier, Morocco 
5153 OAX4T, Lima, Peru 5315 Moscow, USSR 7730 Radio Liberty, Germany 21460 KCBR, Delano, Calif. 5155 2YB9, Sao Paulo, Brazil 5320 VLCI5, Melbourne, Aus, 7735 Radio Free Europe. Port. 21460 WRUL, Boston, USA 5155 Karachi, Pakistan 5320 AIR, Delhi, India 7735 KCBR, Delano, Calif. 21470 BBC, London, Eng. 5155 VOA. Manila, P.I. 5320 VOA Tangier. Morocco 7735 HVJ, Vatican City 21480 Hilversum, Neth. 
5155 WBOU, New York. USA 5325 ZY R2228, Sao Paulo, Braz. 7740 WLWO, Cincinnati. USA 21485 Radio Free Europe, Port. 5155 Moscow, USSR 5325 RAI, Rome, Italy 7740 BBC. London, Eng, 21485 WLWO, Cincinnati, USA 5160 VLAI5. Melbourne. Aus. 5325 JOBI5, Tokyo. Japan 7740 Moscow. USSR 21490 BBC. London, Eng. 5160 RTF, Paris, France 5330 VOA, Munich. Germany 7745 BBC, London, Eng, 21490 Cologne, Germany 5160 XEW W, Menico City, htex. 5330 VOC, Salonika, Greece 7745 Karachi, Pakistan 21495 Lisbon. Port. 
5160 Ankara, Turkey 5330 WBOU, New York, USA 7745 VOA. Manila. P.I. 21495 0718. Manila, P.1. 5160 Moscow, USSR 5330 WGEO, Schenectady, USA 7747 Peking. China 21500 Brazzaville, Congo Rep. 15165 ZYN7, Fortaleza, Braz. 5335 Brussels, Belgium 1 7750 WRUL. Boston, USA 21505 WDSI, New York, USA 5165 Copenhagen, Denmark 5335 ZYU68. Porto Alegre, Braz. 7750 VOA, Tangier, Morocco 21505 Moscow, USSR 5165 Damascus, UAR 5335 Karachi, Pakistan 7750 Moscow, USSR 21510 Brussels, Belgium 5170 Tromso, Norway 5335 VOA. Manila, P.I. 7755 Prague, Czecho, 21515 HVJ. Vatican City 5170 OBX4C. Lima, Peru 5335 Komsomolsk, USSR 7755 BBC, Singapore 21520 HERB. Berne, Switz. 5170 Radio Free Europe, Port. 5340 Radio Liberty. Germany 7760 WGED, Schenectady, USA 21525 Moscow. USSR 5175 Peking, China 5340 Moscow, USSR 7760 AIR, Delhi, India 21530 BBC, London, Eng. 5175 Oslo, Norway 5345 LRA, Buenos Aires, Arg. 7760 Moscow. USSR 21535 ELWA, Monrovia, 5180 BBC, London, Eng. 5345 Taipei, Taiwan, China 7765 RTF, Paris, France Liberia 5180 AIR, Delhi. India 5345 Athens. Greece 7765 Peking, China 21540 VLD2I, Melbourne, Aus, 5180 Moscow, USSR 5345 Rabat, Morocco 7770 RAI, Rome, Italy 21540 WBOU, New York, USA' 5185 VOA, Manila, P.I. 5350 RTF, Paris. France 7770 Radio Free Europe, Port. 21550 BBC, London, Eng. 5185 Radio Free Europe, Port. 5350 WLWO, Cincinnati, USA 7770 KCBR, Delano, Cal.. USA 21550 Moscow, USSA 5185 WDSI, New York. USA 5355 Radio Free Europe. Port, 7773 Athens, Greece 21560 RAI, Rome, Italy 5190 Brazzaville. Congo Rep, 5360 BBC. London. England 7775 Hilversum, Neth. 21565 Hilversum, Neth, 5190 Helsinki, Finland t 5360 Moscow, USSR 7780 WBOU, New York, USA 21570 WBOU New York (VOA) 5190 Komsomolsk, USSR 5305 WLWO, Cincinnati, Ohba 7780 VOA, Manila, P.I. 21575 Moscow, USSR 5190 Moscow, USSR 5370, ZYC9, Rio de Jars.. Braz. 7780 Moscow, USSR 21580 RTF, Paris, France 5195 Prague, Czecho, 5370 Radio Liberty. Germany 7785 HER7, Berne. Switz. 21590 Karachi, Pakistan 5195 Radio Free Europe, Ger. 5375 BBC. London, Eng. 7785 AIR, Delhi, India 21590 WGEO, Schenectady. USA 5195 Ankara, Turkey 5375 Cologne. Germany t 7788 Taipei, Formosa. China 21600 VLG2I, Melbourne, Aus. 
5200 Paradys, South Africa 5380 VOA. Tangier, Morocco 7790 BBC. London, Eng. 21600 Radio Free Europe. Port. 5200 WDSI, New York, USA 5380 VOA, Okinawa, Ryukyu Is, 7790 Prague, Czecho, 21605 AIR. Delhi, India 5200 Moscow, USSR 5380 WRUL, Boston. USA 7790 AIR Delhi, India 21605 HE19, Berne, Steitz. 5205 XESC, Mexico City. Mts. 5385 DZF3, Manila, P.1, 7795 KGf'1, San Fran., USA 21610 WLWO Cincinnati (VOA) 5205 WDSI, New York, USA 5385 CXA60, Montevideo, Uruo. 7795 WLWO, Cincinnati. USA 21615 BBC, London, Eng. 5210 VLGI5, Melbourne, Aus. 5385 Moscow, USSR 7795 Moscow, USSR 21620 RTF, Paris, France 5210 VOA, Manila, P.I. 5390 BBC. London. Eng, 7795 CR6RZ, Luanda, Angola 21620 AIR. Delhi, India 5210 KCBR, Delano, Cal USA 5390 Moscow, USSR 7800 Helsinki, Finland t 21620 10621, Tokyo. Japan 5210 Moscow, USSR 5395 Radio Liberty, Germany 7800 RAI. Rome, Italy 21625 Moscow, USSR 5215 Radio Free Europe, Port. 5400 RTF, Paris, France 7800 Warsaw, Poland t 21630 BBC. London, Eng. 5215 VOA. Okinawa. Ryukyu Is. 5400 RAI, Rbme, Italy 7805 Radio Free Europe. Port. 21640 BBC, London, Eng. 5220 Hilversum, Neth. t 5405 Cologne, Germany 7805 DZI6, Manila, P.I. 21650 Cologne. Germany 5225 Taipei, Taiwan, China 5405 Moscow, USSR 7810 BBC. London, Eng. t 21650 AIR. Delhi, India 5225 Radio Liberty, Germany 5407 Paramaribo, Surinam 7810 AIR. Delhi. India 21650 WDSI, New York, USA 5225 Moscow, USSR 5410 Prague, Czecho. 7810 Hilversum, Neth, 21655 VOA, Manila, P.I. 5230 VLH 15, Melbourne, Aus. 5410 Radio Liberty. Germany 7810 Moscow, USSR 21660 BBC. London, Eng. 5230 VOA, Colombo, Ceylon 5410 VOA, Tangier, Morocco 7815 Prague, Czecho. 21665 Radio Free Europe, Port. 5230 BBC, London. Enq, 5415 AFRS, Munich. Germany 7815 Cologne, Germany 21670 Oslo, Norway 5235 10615, Tokyo. Japan 5415 Budapest, Hungary 7815 KCBR. Delano. Calif. 21075 BBC. London, Eng. 5235 VOA, Tangier. Morocco 5417 Peking, China 7815 Moscow. USSR t 21680 VLC21, Melbourne, Aus. 5235 Komsomolsk, USSR 5417 BBC, London, Eno. 7820 ZLI4, Wellington, N.Z. 21685 Dacca. Pakistan 5240 VLAI5, Melbourne, Aus. 5420 Brazzaville, Congo Rep, 7823 Ankara. Turkey 21690 WDSI, New York, USA 5240 Herby, Sweden 5420 Madrid, Spain 7825 JOA17, Tokyo, Japan 21700 AIR, Delhi, India 5240 Moscow, USSR 5420 Moscow, USSR 7825 Oslo. Norway 21700 Lisbon. Port. 5240 Belgrade, Yugoslavia 5425 VLXI5, Perth, Aus, 7825 Moscow, USSR 21705 VOA, Tangier, Morocco 5245 ZYE21, Belem, Brazil 5425 Hilversum, Neth, 7830 AIR. Delhi, India 21710 BBC. London, Eng. 5250 VOA, Manila. P.I. 5430 Peking, China 7830 WDSI, New York (VOA) 21720 Radio Free Europe. Port. 5250 Bucharest, Rumania 5430 Cairo, UAR 7830 WLWO. Cincinnati, USA 21730 Brussels, Belgium 5250 WLWO, Cincinnati, USA 5430 Moscow, USSR 7835 Radio Free Europe, Port. 21735 Cologne, Germany 5255 Radio Free Europe, Port. 5435 BBC, London. Eng. 7840 VLBI7, Melbourne, Aun. 21735 WLWO, Cincinnati, USA 5257 FEN. Tokyo, Japan 5435 BBC, Singapore 7840 Horby, Sweden t 21740 BBC. London, Eng. 5260 BBC, London. England 5440 VOA, Munich, Germany 7840 Moscow. USSR 21740 KCBR, Delano, Cal., USA 5265 Colombo, Ceylon 5440 Moscow. USSR 7840 H V 1, Vatican City 21745 Radio Free Europe, Port. 
5265 Moscow, USSR 5445 Brazzaville, Congo Rep. 7845 Brussels. Belgium 25610 Hilversum, Neth. 5270 Peking, China 5445 Hilversum, Neth. 7845 Cologne, Germany 25630 KCBR, Delano, Cal., USA 5270 AIR, Bombay, India 5447 BBC, London. Eng, 7845 WRUL, Boston, USA 25650 BBC, London. Eng. 
5270 VOA. Tangier, Morocco 5450 Komsomolsk. USSR 7850 RTF, Paris, France 25670 BBC, London, Eno. 5270 W BOU, New York, (VOA) 5465 Paramaribo, Surinam 7850 Moscow, USSR 25720 BBC, London, Eng. 5270 WDSI; New York, USA 5470 Moscow, USSR 7853 VOA. Tangier, Morocco 25735 VLY25, Melbourne, Aus, 
5275 Cologne, Germany 5475 Cairo. UAR 7855 JOAI7, Tokyo, Japan 25750 BBC, London, Eng, 5275 Karachi, Pakistan 5480 Peking, China 7855 Radio Free Europe. Port. 25800 Paradys, S. Afr. 5275 VOA. Manila. P.I. 5480 AIR, Delhi, India 7860 Brussels, Belgium 25840 BBC, London, Eng. 5275 Warsaw. Poland t 
5280 2L4. Wellington, N.Z. 
5280 Moscow. USSR 
5285 Brussels, Belgium 
5285 Prague. Czecho. 

5520 Peking, China 
5555 Peking, China 
5610 Peking, China 
7605 Peking, China 
7,675 Peking, China 

7860 BBC. London, Eng. 
7860 Damascus, UAR 
7865 Radio Liberty, Germany 
7870 BBC, London, Eng, 
7870 WLWO, Cincinnati, USA 

25880 VOA, Tangier, Morocco 
25900 Oslo, Norway 
25920 BBC, London. Eno. 
26040 WBOU. New York, USA 

5285 AIR, Bombay, India 7690 Cairo, UAR 7875 PRL2, Rio de Jan., Braz. 25950 WBOU. New York, USA 
5285 WBOU, New York, USA 7695 BBC, London. Eng, 7875 Cologne, Germany 26080 BBC. London, Eng. 

Canadian Short -Wave -Domestic and International 
Transmitter at Saékville, New Brunswick 

Kc. C.L4 Location Kc. C.L. Location Kc. C.L. Location Kc. C.L. Location 
5970 CBNX St. John's. Nfld. 
5970 CKNA Montreal, Que. 

6130 CHNX Halifax, N.S, 
6160 CBUX Vancouver, B.C. 

11705 CBFY Montreal, Que. 
11705 CKXA Montreal, Que.* 

15255 CKSR Montreal, Que. 
15275 CKBR Montreal, Due. 

5990 CHAY Montreal, Que, 
6005 CFCX Montreal, Que. 
6010 CJCX Sydney, N.S. 
6030 CFVP Calgary, Alta. 
6060 CKRZ Montreal, Que. 
6070 CFRX Toronto, Ont. 
6080 CKFX Vancouver, B.C. 

6160 CHAC Montreal. Que, 
9520 CBFR Montreal. Que, 
9585 CKLP Montreal, Que, 
9610 CBFX Montreal, Que, 

,9610 CHLS Montreal, Que. 
9630 CBFO Montreal, Que, 
9630 CI(LO Montreal, Que, 

11720 CBFL Montreal, Que, 
11720 CHOL Montreal, Que.* 
11760 CBFA Montreal. Que, 
11760 CKRA Montreal, Que, 
11900 C K EX Montreal. Que. 
11945 CKEX Montreal, Que, 
15090 CI( LX Montreal, Que, 
15105 CKUS Montreal, Que. 

15320 CKCS Montreal, Que. 
17710 CHSB Montreal, Que. 
17735 CH RX Montreal. Que, 
17820 C K NC Montreal, Que. 
17865 CHYS Montreal, Que. 
21600 CKRP Montreal, Que. 
21710 CHLA Montreal, Que. 

6090 CBFW Montreal, Que. 
6090 CKOB Montreal, Que. 

9710 CHLR Montreal, Que_ 
9740 CH FO Montreal, Que. 

15190 CBFZ Montreal. Que, 
15190 CKCX Montreal. Que, WHITE'S RADIO LOG 187 



188 RADIO -TV EXPERIMENTER 

Precision performance 

is your passport to 

the ámazing world of 

,short-wave listening 

hal//craf,'ers 
6th and lcostner Avenues, Chicago 24, Illinois 

world -range" radio 

I A 

N.I 

SS -110 ReceIrer-5119.95. Standard broadcast. Three short wave 

bands (1550 kc-34 Mc). Slide rule electr cal bandspread'dial. Built-in 

"S" meter, antenna trimmer, crystal filter. Uses R-48 speaker ($19.95). 

r 

la ' 

S -119K Sky Buddy Receiver Klt-939.95. S-119 (factory 

wired and tested) $49.95. Standard broadcast. Two short 

wave bands (2-5.5 Mc. and 5.)-16.4 Mc.). Superhetero- 

dyne circuit. Transformer -type power supply. 

MIN- L-:,..?,3'.^-: j'r. 
4e - 1><J_.. r 

!a._ n _ 

WV 

50-62A ReceIrer-5395.00. Standard and FM broadcast. 

Three short wave bands (1.62 Mc -109 Mc). Excellent 

audio. Slide rule dial. Single tuning control. Automatic 

noise limiter. Uses R-48 speaker. ($19.95) 

S-120 Receiver -569.95. Standard broadcast plus 

,hyee short wave bards (1650 kc-31 Mc). Three- 

way antenna syster Slide rule electrical band - 

spread dial. B.F.O. lectivity controL 
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IV Export Sales: International Divisior, Raytheon Mfg. Co., Waltham, Mass. Canada: Coed Sales Co., Montreal, P.Q. 
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JOB COUNSELORS ADVISE 

LEARN ELECTRONICS 
NEW Home Study Course 

PRACTICE WITH 
17' TV RECEIVER 

1 R ACTICE WITH 

LOW ROWER TRANSMITTER 

RACTIC4 WITH l .TRA 
1131 FREOIENCY Oº<ILLATOR' 

,r '00 
NO EXTRA COST 

in ELECTRONICS 
L 

aL 
Principles -Practices -Maintenance 

° SPECIAL 
TRAINING KITS 

PR eCT CF 

RSONV\L TYi .OLTMETER PRACTICE WITH 

, - AC -DC RE :FIVER 

4' 4 ¡ - 

_sJ11j{ 
Alt 

11` 
NRI Oldest, Largest School 
ty,shing for were%., won't bring suc- 
cess You roust a t. Get FREE 64 - 
page Catalog( from America's oldest 
and Largest home study Electronic - 
1< adio'I'elevaion school. It given facts, 
opportunities in Industrial and Mili- 
tary Electronics r; rs. also shows 
.hat you warn, lolls about NITI'a 
other courses in Radio 'Television 
Servicing aid Nadi 'Television Com 
muni:ations. Monthly payments plan. 
Mail Postage Free í aid for 64 -page 
Catalog. NATION N1. IRAI)10 IN- 
STITUTE M'ashrncton 16. . U C. 

r 
I 

I 

I 

. 
tY7/ I 

POSTAGE FREE CARD 

MAIL Now 

NOW READY 
This is the Electronic Age. Electronic equipment Is 
already being used to count and control flow of 
liquids, solids, gases. Electronics is employed to 
search for oil, make surveys, control traffic, ma- 
chine complex parts and in atomic installations. 
Military ussof Elect rones are great and expanding 
rapidly. In business. Automation .with Electronics 
plays an important part, prepares payrolls, calcu- 
lates engineering formulas. 

Learn More to Earn More 
Now, to meet the growing demand for trcined 
Electronic Technician- NW has developed a com- 
prehensive, complete course in Electronics Prin- 
ciples, Practices, Maintenance. This training 
stresses fundamentals. It is a course specially pre- 
pared for beginners and for Technicians. You get 
both therry and practical experience in an interest- 
ing, exciting way. 

Ten Special Training Kits 
Give Practical Experience 

You get practical experience with Thyratron Tube 
circuits, Multivibrators. build a D'Arsocva' type 
Vacuum Tube Voltmeter (Kit 21; work and experi- 
ment with pentode tubes, selenium nsistors, oscil- 
lators, transistors, magnetic amplifiers; and get 
practical experience in telemetry circuits as used 

ák I 
in earth satellites, d,gital and analag computers 
(Kit 9). 

SEE OTHER SIDE I 
FIRST CLASS 

Permit No. 20-R 
(Sec. 34.9, P. L. & R.) 

Washington, D.C. 

BUSINESS REPLY CARD 
No Postage Stomp Necessary if Mailed in he United States 

POSTAGE WILL BE PAID BY 

National Radio Institute 
3939 Wisconsin Avenue 

Washington 16, D.C. 
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by Practicing at Home 
in Your Spare Time 
At No Extra Cott you get specially de- 
veloped Electronic Training Kits for prac- 
tical experience. Shop and laboratory 
practice of home make learning eosier, 
interesting, faster. Yost do not need a 

high school diploma or previous expe- 
rience, 

Increasing Demand 
for Trained Men 

This is the Electronics age. Men with 
Electronic know-how are in demand. 
They enjoy high pay and growing 
opportunities for ad vancement . Satcl- 
Iites. Radar. \utomaeion in I whist ry: 

easeles, Iiocketa, Planes, Stereo. 
TV, ltadio, Two Way Communications for 'Lam: - 

portal ion are a few of the fantas- 
tic developments in the fast 
growing Electronics industrx. If 
you are not completely satisfied 
with your work: if you a re chele be feel 

about your future, investigate 
Electronics. 

.e.l 

High Pay, Prestige, Bright Future 
What branch of Electronics interests you? Thou- 
sands of successful Nit graduates prove :hat 
NItI's learn -by -practice method is the was to 
success. You start in your chosen career 'way 
ahead of the roan who eerily learns from books. You 
do nut need to give up your job. you do not aced 
to go away to school. You learn at home, get prac- 
tical knowledge from training kits Nit provides. 

A 

' 
. 

tl. 

NRI Has Trained Thousands for Success 

I 
"1 gee over twice the 
salary I made before 
enrolling. Nltl train - 
i n g gave me a 
thorough understand- 
ing." It. ATIONSON, 
Austin. Tex. 

r.Cs'.s1 . 1 

1 

"Now in charge of 
sound effects for 
CHC. Nit opened 
door. to greater op- 
portunity for me." 
I. Tunees, Toronto, 
Onto io. 

'áa 
"Averaged $150 a 
month spare time be- 
fore I graduated. 
Now have my own 
full time business." 
e. w. cox. Holly- 
'. uod. 

NEWcosE :.IN- WU' '. 
ELECTRONICS .A46í , - _ -- - 

Cut Out and Mail-No Stamp Needed !1 

NATIONAL RADIO INSTITUTE 
WASHINGTON 16, D. C. 2CB3 

Send me voter Elect ronic, I{adio-'I'V cntaiog 
without cost or obligation. 1 am interested 
in t he cou rse checked below: (Norepresent- 
ative will call. Please PI{ I NT.l 

Industrial Electronics ECG I,icense 

Communications (-'Servicing 

Name Age 

Address 

City Zone State - 

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 

Haw to 

to. Its 

National 

Radio 

Institute 

Train With the Leader 
NRI is the. world's oldest and larg- 
est home study Electronics school. 
You benefit from the experience 
NRI has gained from training men 
for 45 Years. NIt I offers you proven 
course's of home study in Elec- 
tronics; Principles, Practices and 
Maintenance- Radio Television 
Communications- Radio Televi- 
sion Servicing. 

Start Soon, Earn More 
Secan after enrolling NRI shows you 
how. tee apply your knowledge tee 

earn extra nnuny doing Electronic 
repairs or servicing Radio and 
Television sets for friends and 
eeCigltbors. Take the first steep to- 
ward success now. Find out what 
N Ill offers you. Moil the postage- 
frc curd. No obligation. Cost of 

NitI training is low. 6f4 Monthly payment 
plan available. NA- 
TIONAL ItAI)Il) 
I NS'I'i -rUT 
\\ asltington 16, U.C. 


