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Complete Lab and Course comes in 4 kits . . . one a month
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 © [nductance
® Transformer Principles

FREE with kit 1 — Surprise "Mystery Box"

TROUBLE SHOOTING WITH THE SIGNAL TRACER
KIT 2 -— RESISTANCE, CAPACITANCE AND RECTIFICATION
A VALUABLE

Builds 18 Projects including: Subjects include:
ELECTRONICS LAB ® Strobe Light ® Thermocouple ® Ohm’s Law ¢ Power Formulas
® Wheatstone Bridge ® Voltmeter ® Rectification ® Reslstance o
® AC Rectifier ® DC Power Supply Neon Glow Tubes ® Capacitance
® Filter Circuits

FREE with kit 2 — Electric Soldering Iron
A COMPLETE
ELECTRONICS COURSE KIT 3 — AMPLIFIERS AND OSCILLATORS

Builds 14 Projects including: Subjects include:

® Two Stage Amplifier ¢ Capa- ® Yacvum Amplifier Tubes ® Volt-
citance ® Burglar Alarm ® Prox- age Amplification ©  Oscillator
imity Detector ® High Speed Strobe  Circuits © Frequenty and Wave
Light ® Ripple Tonk Wave Gen- length Sound Waves, Pitch and
erator ® (ode Practice Oscillator Resonance

FREE with kit 3 — "Steps to a Ham License” Manual

KIT 4 — AUDIO AMPLIFICATION AND RADIO

Builds 7 Projects including: Subjects include:
® Microphone and Auvdio Amplifier ® Audio Amplitiers ® Amplitude
® Broadcast Radio ® Short Wave Modulation e Radio Theory o
Radio ® Signal Tracer ® Trans. Regenerative Circvits ¢ Tuning
mitter Circvits

FREE with kit 4 — Radio-TV Service Manual

ALL e cauipment ror ALL He asove — onty $1589

ENTHUSIASTIC MEMBERS WRITE:

KILAN oA 3 -tUB, Tnc.

501 E. Crockett, San Antonio 6, Texas

Start sending me A.R.8.C.’s “Eleetronies Lab™ In four kits. one each month. If not

satistied om {inspection of first kit I may return It for immedlate refund. (I choose the

plan checked)

( ) I enclose $£2.00 and will pay $3.45 plus COD postage on arrival of each kit. I may
cancel unshipped kits at any time.

{ ) 1 enclose $15.80. rull payment, POSTAGE PAID. for all four kits. I may cancel at
any time and get full refund on unshipped kits.

NAME
ADDRESS
CITY and STATE

MAIL THIS MONEY-SAVING COUPON NOW!

www americanradiohistorv com
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ACCOUNTING

Accounting
Auditing

Cost Accounling
General Accounting
Junior Accountin
Practical Accounting
Public Accounting

ADVERTISING

Adverusini

Magazine & Newspaper
Advertising

ARCHITECTURE
AND BUILDING
CONSTRUCTION

Architectural Diawing &
Designing
Architectural Interiors
Architecture
Building Contractor
Bullding Contractor with
D"mnl
Building Estimator
Building Maintenance
Carpenter-Builder
Carpentry & Millwork
House Planning

Diesel-Gas Motor Vehicle
ngines

Gas tngines

lnlemll Combustion Engines

AVIATION

Aero-Engine€ting Technology
Auceaft & Engine Mechanic
Abrcraft Mechanic

Awiation Engine Mechanic

BUSINESS

Business Administralion

usiness Correspondence

usiness 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 Admmhmﬂw

Lumber Dealer Engineesing

ya‘s’%n Office Management

Ra dm. ounias Secretary
eading Arch. Blueprints Programming for Digital

Reading Struct. Blueprints Computers

ART

Advertising Layout &
Hustralion
Amateur Artist
Commercial Art
Commercial Cartooning
Fashion IIIusmlm%
Figure Drawing & Painting
Magazine lllusirating
Show Card & Sign Prod't'n
Show Card Writing

Purchasing Agent

Retait BusinessManagement

Shorthand

Stenographic

Typewriting

CHEMICAL

Analytical Chemistry

Chemical Engineering

Chemical Engineering Unit
Operation

Chemical Laboratory

Sign Painting & Dtsngning Techatewn
Sketching & Painting glemenlscof Nuclear Energy
eneral Chemistr
AUTOMOTIVE Industrial Analyh’zﬂ
Auto Engine Tune-up Chemist
Aulomoblle lnduslml gnemishy
bile Body Rebuildi Bt
and Reﬁmshlng Cnemucal
Automobile Electrical
Technician PULP ANO PAPER
Automobile Technician ¢ Making
Diesel Englnes F's Pape: Engineering

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

INTERNATIONAL CORRESPONDENCE SCHOOLS

RADIO-TV EXPERIMENTER

Cast your ballot for a successful future!

249 1.C.3. COUR

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

Pulp & Paper Making
Pulp Making

CivIL ENGINEERING
Bridge & Building Foreman
Civii Engineering
Construction Engineering
Highway Engineering
Mine Surveying & Mapping
Principles ol Mapping
Peinciples of Surveying
Professional Engineer—Civil
Ralircad Engineering
Roadmaster
anitary Engineering
ection Foreman
ewage Plant Operalor
Structural En’lneerlnl
urveying and Mapping
Water Works Operator

DRAFTING

Aircraft Dralting
Architectural Dnmns
Drafting & Machine Design
Electrical Dratting

lectrical Enzlneer Drafting
Electronic Drafti nf)
Industrial Piping Drafting
Junlor Mechanical Dratting
Mechamical Drafting

Sheet Metal Drafting
Structural Drafting

ELECTRICAL

Elec. Appliance Servicing

Electrical Contractor

Electrical Eng’r'g (Power
Plant option—Electronic

E(ecmcaf En(meenng Tech.

One for

High School College Prep
? Engineering & Science)

High School General

High School Mathematics

High School Secretarial

Modern Letter Writing

Short Story Writing

LEADERSHIP

For

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

Send for the 3 free booklets of-

Heating, Drawing & Estimat’g

Plumbing

Plumbmg Drawing &
Estimating

Plumbing & Heating

Plumbing & Steamhlling

Practical Plumbing

Refrigeration

Re:‘nge‘n_tlo? & Air

: Steambtti
p
Personnel-Labor Relations
Supervision RAILROAD
MATHEMATICS Air Bvake Equinment
ies and i Car & Air Brake

for Engineers
Mathematics and Physics
tor Engineers
Mathematics and Physics
for Technicians

MECHANICAL
Industrial Engineering

D|esel Etectrician

Diese! Engineer & Fireman
Diesel Locomotive

Diesel Machinist

Raitroad Administration
Rafiroad Car Repairer

SALESMANSHIP

Junior Mechanical
Engineering

Mechanical Engineering

Professional Englneer—
Mechanical

Quality Control

Introductory Technical
Writing

PETROLEUM

Natursl Gas Production &
Transmission

il Field Technology

Petroieum Production

Petroleum Prod‘t'n Eng'r'g

Pe"oleum Refinery Operator

Refining

Electric Motor Repmman

INumination Eng'r'g Tech.

Industrial Electncal Techn.

Power-House Engineering

Powes Line Design and
Construction

Practical Etectrician

Praclical Lineman

Professional Engineer—
Electrical

Reading Electrical Blueprints

HIGH SCHOOL

Good English

High School Business

High School College Prep
Arts)

Pemleum Technology

PLASTICS
Plastics Technician

PLUMBING, HEATING,
AIR CONDITIDNING
Air Conditloning
Air Conditioning with Draw'g
Air Conditioning
Mainlenance
Dog;eslu Heating with
1 &
Domestic Refrlgeuhon
Healing
Hemn( & Air Conditioning
with Drawing

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

SHOP PRACTICE

Bon|ermakln§

Etectric welding

Foundry Practice

Gas and Erectric welding

Gas Welding

Heal Treatment of Metais

Industrial Metallurgy

Machine Shop Inspection

Machine Shop Practice

#achine Shop Practice &
Toolmaking

Melallurgntal Engineering
Technolog

Physn:al q:nh!y Conlrol

Praclcm Millwrighting

Reading Shop Blueprints

Resistance Welding
Techno logy

Slle!y Enlin’r'l Technology
Snut Me!al worker

Tool D

Tool Engmeenng Technology

fered below and find out how
I.C.S. can be your road to success.,

Toolmaking
Welding Engineering
Technology

STEAM AND DIESEL
POWER

Combustion Engineering
Power Plant Engineerin
Stationary Bulldin, Enpg
Stationary Diesel Eng'r'g
Stationary Diesel-Electrsc
Engineering
Stationary Fireman
Stationary Stesm Eng'r'g
Steam Engine Operation

TEXTILES

Carding and Spinning

Carding

Cotton Manuhclurlng

Cotton Warping & Weaving

Dyeing & Finishing

Nwerpnd Circuiar Knitfing

Loom Fixing

Spinning

Synthetic Fabrie
Manufacturing

Synthetic Throwing, Warping
& Weaving

Textile Designing

Textile Enflneenng

Textile Mill Supervisor

Woolen Manutacturing

Worsted Manutacturing

TRAFFIC

Motor Traffic Management
Raflroad Rate Clerk
Tratfic Management

TVY-RADIO-ELECTRONICS

Gen'l Electronics Technician
Industrial Electronics
Practica) Radio-TV Eng'r'g
Radio Operating
Radig Servicing
Radio Servicing with
Practical Training
Radio & TV Servicing
Radio & TV Servicing
with Practical Training
Servicing Electr'n’c Devices
Servicing Sound Equi'p’t
Practical Telephony
Telephony and Radio
Communications
TV Receiver Servicing
TV Technician

Accredited Member,
National Home Study Council

BOX 84448C, SCRANTON 15, PENNA.

Without cost or obligation, send me “HOW to SUCCEED,” the opportunity bookiat about the field | have indicated below, and a sample lesson

In Hawaii reply P.0. Box 418, Honolulu

Name of the course in which you are i d

Your Name. Age. Home Address.

City. Zone State. Working Hours. AM. to PM.

Ocx Canadian residents send coupon to International Correspondence Scheols, Canadian, Ltd.,

Montreal, Canada. . . . Special iow monthly tuition rates to members of the U. S. Armed Forces.

www. americanradiohistorv.com
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Vol A SCIENCE AND MECHANICS
= | HANDBOOK.

T 7 = z - S

COVER STORY

VHF Converter for Shortwave or 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  How to Design Your Own RF Coils....... 85
Midget Public Address System Amplifier.. 29  Two-Channel Mixer for Hi-Fi. .. ... ... . . 94
Quickie: Three-Transistor Radio.......... 41 Compact FM Phono Oscillater. .. ... ... .. 99
Build Your Own Hi-Fi Stereec Headphones. 47  Tuned Radio Frequency Tuner........... 112
Adjustable Mike Stand for $1.50........ 60  Simplified Panel Lettering.............. 121
DX Shortwaves with a Crystal Diode..... 62  Transistorized Hi-Fi Preamp............ 123
Practical One-Tuber for Serious Beginner.. 67  Transistorized Pocket Superhet.......... 133
OF SPECIAL INTEREST TO HAMS
Multiple Channel Crystal Selectors. ... .. 72 Ham Band Marker.................... 87
Experimenter’s Antenna Impedance Bridge 83  3-N-1 Antenna Box.................... 89
HOW TO MAKE TEST EQUIPMENT—SERVICING TIPS
Don‘t Kick Your TV Set—Fix It........... 44 AC VoltBoardfor$6.................. 80
More Power for Your FM Set........... 50 Deluxe Transistor Checker.............. 106
Transistorized Signal Tracer. . ........... 53  Decade Resistance Box................. 127
Low-Range Ohmmeter. ................ 57 RF-AF Resonance-Frequency Meter.. ... .143
OTHER USEFUL ELECTRONICS PROJECTS
$16 Electronic Metronome Timer......... 26 Compass Galvanometer............ vo!. 78
Air Raid Radio Alarm—Control Switch.. .. 39  HO-4 Train Control. .................. 76
Pushbutton Music Box................. 59  Applavse Meter ...... o o ol e O ..102

Experimenting with a Capacity Control..118

DEPARTMENTS AND PUZZLES

Oaflaw, DXe: o7, 19505 .. B . 4. w Ao 92  Shortwave Guideposts................. 115
What's Your Radio-TV Theory Quoatient?. . 101 TV Clrcul PUZZIE. ~ du's e oo d v . a7 bails 122
Looking Over New Products............ 139

Cover by Bill Wadkins

B. G. DAVIS JOEL DAVIS i
Publisher Assistant Publisher GARRY WINTER
Managing Editor
Published and Copyrighted 1962 by "'",i';';is‘,‘,'nf%’f,f‘,if"
SCIENCE AND MECHANICS PUBLISHING COMPANY OO A. TORGERSIN
A Subsidiary of Davis Publications, Inc. LEROY R. KIETZMAN

Production Editor
. T BILL WADKINS
450 East Ohio Street Chicago 11, Wlinois Art Director
WAYNE WILLE ed
Managin itor
RADIO-TV EXPERIMENTER No. 595 presents a number of the most SC;e",,fe End Q:’cha,.;cs
popular electronics articles that have appeared in SCIENCE and
MECHANICS magazine, plus many new projects covering AM-FM

Advertising Offices: Chicago:

radio, television, and dollar-saving test equi ment of interest to all 450°E_ Ohio st.s vo{)H :-o}? 0;
experimenters, amateurs, and DX fans. A newly revised White's Radio R e i 20 HEK
Log is also included. W. Olympic Bivd., DU 3:3580.
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/ These men are getting practical training in NEW Shop-lubs of \‘
| i

I
ELECTRONICS ﬁgx,blﬁ:

ON REAL TUNITY FIELD. Train on real full-size equlp-|
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

Motors—Generators
—Switchboards—
n  Controls—Modern

szltl::::;isc— how, then do practical jobs yourself. No re-
Electronle vious experience or advanced education nee

Employment Service to Graduates. '
START NOW— PAY LATER—Liberal Finance and Pay-
ment Plans. Part-time employment help for students.
GET FREE BOOX—“Guide to Careers’’ which describes
all training offered in ELECTRICITY and TELE-
VISION-RADIO ELECTRONICS—no obligation;
NO SALESMAN WILL CALL.

Control Units

Coyne Electrical School, 1501 W. Congress Parkwav
Chartered Not For Profit ® Chicago 7, Dept. 32-9C

_ RADIO ELECTRONICS walfledds
ON REAL MA“. COUPON ADDRESS BELOW :

' COYNE ELECTRICAL SCHOOL
TV Receivers— Dept. 32-9C—New Coyne Building
Black and White ] 1501 W.Congress Pkwy., Chicaga 7, lil. 2
and Color Send BIG FREE book and details of ali the training
AM-FM and l you offer. However, | am especially Interested in:

I

|

|

Auto Radios | [J Etectricity [J Television [J Both Fields |
|

|

|

L]

Transistors l
Printed Circuits Name.
Test Equipment | Address

City State
D N O D G G S TGN GE) SEp. BNE ank G B SED GEp NS TN S S

The future is YOURS in TELEVISION! Send Coupon o welte to address below
A fabulous field —good pay-—fascinating work—a
prosperous future in a good job, or independence in faf Ffee Book
your own business! )
and full details,

Coyne brings you MODERN-QUALITY Television Home Train- ]l;‘:;:s:r:% %’}2{1.

ing; training designed to meet Coyne standards at truly lowest cost g2

—you pay for training only —no costly “‘put together kits." Not an NT °bl'9°"‘?ﬂ’ ":" ! i
old Radio Course with Television “tacked on.” Here is MODERN  *¢'¢sman will ca wecCOVHE
TELEVISION TRAINING including Radio, UHF and Color TV. r—————=——==—-=—=- 4
No Radio background or previous experience needed. Personal ICOYNE Television

guidance by Coyne Staff. Practical Job Guides to show you how to Home Training Division

do actual sarvicing jobs —make money early in caurse. Free Life- |Dep' 32.H9, New Coyne Building

time Employment Service to Graduates. § 1501 W. Congress Pkwy., Chicago 7, Il
| Send Free Book and details on how I can get
"' ! | Coyne Quality Television Home Training a¢
.i | low cost and easy terms.
ELECTRICAL scuoot llll :Nm
a -
CHARTERED AS AN EDUCATIONAL INSTITUTION 8. W. COOKE, Jr, Prowident 1
NOT FOR PROFIT Coune=ihe Institution bhind chis trasec | Addre ——

1501 W. Congress Parkway o Chicago 7, Depl. 32-H9 :,'_"’M“‘:" .gz;‘o'r-i:“‘;:af;';:g:zﬁx LCity State__

www americanradiohistorv. com
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i RADIO-TV EXPERIMENTER

Abraham Marcus, co-author of famous best-seller
“Elements of Radio” makes amazing offer!

TRY MY :.;c COURSE FREE

REPAIR FOR 1 MONTH

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

Were it jo! The most amazing guarantee ever offered on any radio-TV
course anywhere! We'll send you Abraham Marcus’ course to use WHAT YOU GET IN THESE
FREE for one fyl! month! 1f in that time you haven‘t actually made

L L}
i;‘og s:rl.:glmdfol and TV sets, just return the books to us and pay 3 GIANT VOLUMES
\WWhy do we mnk;hthls nEnnn::onalloﬂﬁl‘f First, clbec-une these ndbooeknt s
50 easy 10 us. ey are written In the same clear, easy-to-understan
language that made the author's ‘‘Elements of Rndlo'y a 1.000.000- ELEMENTS OF TELEVISION

COPy best-scller. Second, because these books get rizht to the polnt SERVICING. Analyzes and illus-
«—tell you what to do i 1-2-3 fashlhon.k Fur“e:;n;m::;;,d;n oryg:gm:::_r trates more TV defects than any
h;ndl to d(; serv lllce Jobs in the feld—jobs that account for over 807 other book, and 1:lrovldes complete
of all service ca step-by-step procedure for correct-
DON'T WAIT! You risk nothing when you send the coupon belo;

You aon-‘: have to n:'ge;;'me"mom nid:p’éy for :rf::m unll‘e;q yc\;“acéua’l‘l’)' ing each. You can ?ctunlly SEE what to do by look{ll:g at
Urle_akiba money Axiog radios an Gy Ml B ¢ the pictures. Reveals for the first time all details, theory
to k . . Mall th 3

R ekt Ibey on (basE_tdim=. _MalL ke SOURSD DR and servicing procedures for the RCA 28-tube color tele-
vision recelver, the CBS-Columbia Model 205 color set, and
the Motorola 19-inch color receiver.

RADIO PROJECTS. Bulld your own receivers! Gives you

8 prentice-Hall, Inc., Dept. 5747-D1 10 easy-to-follow projects, Including crystal detector receiver
Englewood Cliffs, New Jerse —diode detector receiver—regenerative receiver—audio-fre-
9 Y
Pleage send mo Abraham Marcus’ TV & RADIO REPAIR COURSE quency amplifier—tuned radio-frequency tuner—AC-DC su-
VO or a; ation. ays I~
l wnl el‘:'é‘:rs lre(urn it zmyd'l owe nofhxﬂ?l"’_:or se| r}d mly first Dnyén:'vl\t perhe"erOdyne receive tc.
& . us
B i o, T e i 1 RADIO SERVICING Theory and Practice. Here Is everything
nng }Oudwl‘}l refund my ﬂr;tnmyw&m . Osr 1 gun ";ﬁ%ﬂd"'«;ﬁ’“{iﬁ i you need to know about radlo repair, replacement, and re-
nd send vou two more ents of § #
'?nonm-. $5.25 less than If books were bought individually. adjustment. Easy-to-understand, step-by-step self-training

handbook shows you how to locate and remedy defects
quickly. Covers TRF receivers; superheterodyne receivers,
short-wave, portable, automobile receivers, etc. Explains
how to use testing Instruments, such as meter, vacuum-tube
voitmeters, tube checkers, etc., etc.

: ER ADAR TRAPS BEFORE THEY DETECT YOU
1

RADAR KING

Plans $1.00, refundable on kits (with assembled Simultaneous operation of S and X band. S band
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 MONTCI.AIR, N. l.

' 8 TRAN! ISTOR 110,20 e YOU'LL
FALL IN

|I

| TWO BAND

| 8 TRANSISTO 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 39¢ each. |
Order yours now. I

| A, JOHNSON / 233 Barrett Ave,, Jamestown, N, Y. |

Here s your chance to buy your electronic components at
prices that are but 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 !

e s ar s A T e WRITE TODAY FOR FREe CATALOG

www americanradiohistorv com
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RADIO-TV EXPERIMENTER S

In Spare Time at Home . . . PREPARE FOR A BETTER JOB
... OR YOUR OWN BUSINESS in One of Many Branches

ELECTRONICS

RADIO TELEVISION - RADAR

If you are seeking a better job cr 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 munufucturmg, mstullmg, 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 modern Chicggo 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 home,
you may then in your spare time, be:
gin to earn real money servicing Ra-
dio and Television sets.

Shown above is the valuable new
combination oscilloscope and volt-
meter which DeVry Tech men build
.during the new troining program.
But that's not allf New movies, new
experimental projects —uill prepare
you thoroughly in this latest and
7 greotest DeVry Tech trainlng program.

Buitd and keep this BIG
DeVry Engineered TV set —
easily converted to U.H.F.
(optional training feature at
moderate added cost.)

MILITARY SERVICE
. 1 you are swbject to mil-
itary service, the infor-
als0 inel mation we have should

cludes roining in prove very “elpful. Mail

Vour Guide to Profitable Job Opportunities!

TV-Radio Broadeast Technigian

DeVey Teehs, Progrom

Color Television Specialist Color Television coupon today.
Radar Operator ¢ Laboratery Technician "YOU ALSO GET
Airline Radio Man ¢ Computer Specialist 5 € B the some EMPLOYMENT
Quality Control’ Manager N e et e e sl
Your Own Sales & Service Shop VoL IRk oy ates toward fine c?:rcer;
: . . . PLUS MANY OTHERS [EXI0. ‘!'mmi“-

HOME MOVIES [

N . Blnld over 30
. make important points Radio-Electyq 0 Practical projecys Peronm,
h crystal clear. Speeds your tircuits. w,,e,e" 5. You build gng woY Shipments of
5 ‘ 7o $$ microphone,, op"“'e TV.Radi
il 8 learning. It's almost like hav- J B ieets_all designed g o 0"d many othe, mares
) v cal experience qp fan PFOVlde outstandin

ing an instructor at your side!

i
1 t 4§ Get informotion-packed publi-
Send for 2 FR[‘ BOOkletS NOW . ACT Now.' cation FREE:Mul coupon Qz:lay‘
Accredited Member of Notianol Hame Study Council
“Oae of North America’s Foremost Electronics Training Centers™

DeVRY TECHNICAL INSTITUTE

4141 Belmont Ave., Chicago 41, lll., Dept. RTE.I-S
Please give me your FREE booklet, “Electronics ond YOU,” and
tell me how | may prepore to enter one or more branches of
Electronics.

1 TT, T —

PLEAST PAINT
Strget_ S —— Age

D VR TECHNICAL , X
€ INSTITUTE T For g f Conaden Vong Prram,
CHICAGO 41, ILLINOIS 2044-A 19, Or

970 Lowrence Avenve West, Toranto 19, Dntario

www americanradiohistorv.com
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8 RADIO.-TV EXPERIMENTER

[ 5 1§
5| ii | [a SR INSTRUMENTS
}% g ['-HWM'GEAR il sty

A

EM .. +CITIZENS RADIO PR
' ...TRANSISTOR RADIO
& ﬁ. o

AT ) el BTN M1

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

© All tremendously economical ~ cost 50%
less than comparable wired units

® All fully guaranteed ~ lifetime service and
calibration at small cost

®
and All in the latest Catalog

L3 Mail coupon today for your free copy.— — —

EICO Electronic Instrument Co., Inc.
3300 Northern Blvd., L. 1. C. 1, N. Y. RTE-62

Please send FREE catalog and
! name of neighborhood dealer.

Name....... cves

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

WEBCOR STEREO CHANGER
2y TGt Original ,

A A =
Price —.— " 4 Range selection
$ 38 95 ——  Use with still or movie camera
2 ——  EV-EVS-LV seftings
—— Use as densitometer
Your —— Practical dark room meter
Cost —— Use with microscope and telescope
$ I9 9 —— Weighs only 10 ozs.
® 5 And yet, this all inclusive kit can be assembled
These are current production factory {resh four-speed with hand 'Of)ls n !ess than ,Ylo hours. Qur
changers in original factory cartons, not surplus junk or step by step instructions make it easy,
spcondsl tdeal tor stereo conversions, new system installa-
e o oPiacom oyl Here is a real surplus scoop that we’re anxious to
Check These Features! share w.i'h. you. The components of this kit if pur-
21/ SONOTONE crystal stereo hifi cartridge included. g stur. chased mc.iwlduolly cost $34.00. Ve',.becouse of a
:n.'.',;z'v:g;,;._w. a'éd:"::.'o::'r:f..ﬁze,' i ;l:Yo:.":re:i’°':°é°'::' surplus windfall we’re able to send it complete to
o A b : i
sive 'ien:err‘;m}a e:&a.:; M.: Changer a'.'.':é',;:.;“cal.'z"f".'ﬂﬁgs = xclud you postpaid for only $19.95. Once more, this meter
s o . dim.: %4 ” E -
:2‘;‘:5‘35;3'3?“: Ahd ar below. TOTEL CosT_ons origeglava is uncondmono.llybl gum:n'eed to ou'perform."arl;y
Wood bases in blonde or watnut finish. . ... . .$3.50 $75 meter available today or your money will be .
oar G Sl pp bt g s 1
45 RPM Spindie TP UEE T . b v i W B o B W T < 35?,‘,’ refunded.
IBA I i e Lk T
EXTRA ! I PRESS TO TALK MIKE | SCIENCE and MECHANICS, Dept. 827, Kits Division |
Orlginal $52.50 L4 $1Q,95 | | | 505 Park Ave, Now York 22, N. Y. I
- os 3
'rmr-,c: a high quality American made low | | | Enclosed is $19.95. Please send me your complete kit and | 3
impedance dynamic mike. Perfect for mobile | | lans for assembling the S&M super sensitive lighf meter.
p ¢J q
:‘rc::ltlcr‘::lI:u::uol’ﬁ‘argulul;e.eh':nr.:rap'::?:dh:':& | | | understand that if | am not completely satisfied, | may |
complete with 6’ four conductor cable. TOTAL | return the kit within 10 days for a complete refund. |
COST—Only $10.95 f.0.b. Northiake, M. | |
ORDER DIRECT TODAY—No C.0.D.'s please. I NAME __ — =
JOSEPH ELECTRONIC SUPPLY, ING, | | | 2>~ !
E P | ciry, ZoNe. sTATE_ |
48 S. Wolf Rd. Northlake, lllinois L
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RADIO-TV EXPERIMENTER

BREAK THROUGH T0
AR 1IN

\

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

* Tv-Radio Sales, Service and Repair

» Profitable Business of Your Own

» Communications Technician— F.C.C. License
» Hi-Fi, Stereo & Sound Recording Specialist

« TV-Radio Broadcasting Operator

» Technician in Computers & Missiles

= Electronics Field Engincer

= Specialist in Microwaves & Servemechanisms
« Expert Trouble Shooter

» All-Phase Master Technician

NATIONAL fe®5; SCHOOLS

4900 30. HGVIROA 8T,
Write Dept. RKK-32

3l L
RESIDENT TRAINING AT I.OS ANGELES
11 you wish to lake your traill e

Reudent_School 31 th

otig’s TV capita
:g mogern Shops, Labs. and  Radn .er|
Studios. Mete you work with lstes
lectron.c squipment -

408 ANGELES 37, CALIF, 8. 8. &

HIGHER PAY
“EAES O

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

A more rewarding job . .. a secure
future ... a richer, fuller life con
be yours! As an N.T.S. MASTER
TECHNICIAN you can go straight to

the top in industry...or in your
own profitable business.

19 BIG KITS

YOURS TO KEEP

work on
actual job
\ projects

.
Free book
gives you all the facts

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

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

You get lessons, manvals, job proj-
ects, unlimited consultation, gradu-

tional cost. Yau ulso get a Profes-
sional Mulfitester for your proctical
job projects.

EARN AS YOU LEARN...

WE SHOW YOU HOow!
Many students pay for entire tuition
—ond earn much more — with

spare time work they perform while
training. You can do the same...

Tnstalieg—finest. mast complete i e
ties ofterad by any 3choo!

Graduate Employment Serace
finding home near school-—and
time jcb while you leatn

triandly instructors, Personal attention

ACCREDITED MEMBER
the ealy natisnally
recognited acesediting
agency for private

ate advisory service.

You build a Short Wave-Long Wave
Superhet Receiver, plus a large-
screen TV set from the ground up,

we show you how.

SEND FOR INFGRMATION NOW...
TODAY! LT COSTS YOU NOTHING

WRITE FOR SPECIAL RES IDENT
SCMOOL CATALOG AND INFORMATION

N.TS. HOME TRAINING is
@ Classroom Oeveloped
® Lab-Studio Planned
o Shop-Tested
® Industry-Approved
o Specifically Oesigned
for Home Study

hame study schools.

“ACTUAL LESSON |

| ]
(FREE BOOK ]

with parts we send you at no addi.

MAIL
COUPON
NOW

for

WORALO.WIDE VIAINING SINCE 1805

Mail New To
National Technical Schools Dept. RKK-32
4000 $. Figueroo 5t., Los Angeles 37, Calif.

Please rush FREE Electronics-

T0 INVESTIGATE,
NATIONAL % SCHOOLS (ﬂ
[/
TV-Rodio “Opportunity* Boak and Actual
and Lesson. No Salesman will <all. I ]
i

ACTUAL

/] Nome
Address._ L _
' City— Zane___State.
‘ [ Check hese it interesiod ONLY in Resident Training at Los Angeles.
§ VETERANS: Give date of discharge.

_Age

LESSON

NO OBLIGATION!
NO SALESMAN wiLlL CallL

www americanradiohistorv com
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8 RADIO-TV EXPERIMENTER

GIANT CB SALE!!!

Ciosing out our stock of CB kits. Originatly advertlsed at
$39.95 up. mplete with power supply, tubes, crystal,
cabinet, wire, instructions, etc. Less microphone. Note:
transmitter must be tuned and tested by or under super-
vision of person holding a first or second-class FC license.
AH sales final at this price. Thousands now In use. Rush
your order in today while the supply lasts,

CJ110 VOLT CB TRANSCEIVER KITS $19.95
(] 12VOLT CB TRANSCEIVER KITS $22.95
[J 6VOLTCB TRANSCEIVER KITS $522.95

D Element CB BEAM ANTENNA Reg. $19.95
{mounts verticalily or horizontally) Model BA.27. 511 99
.SALE 5

CB-SPECIAL GROUND PLANE ANTENNA Req.

$12.98 all aluminum-Model GP-27 (3 or more— 58 99
$7.99 ea.) .SALE c
COMMAND HOT-ROD CB ANTENNA Reg. $11.98

4.ft. Continuously loaded fiberglass whip + trunk 58 69
lid mount SALE c

COMMAND CORSAIR Model CCB-I Reg. $19.98

Bumper mount 4 heavy spring + 102” st steel 58 99

whip SALE =

COMMAND CORSAIR Il Mode! CBB-2 Reg. $22.95

double bumper mount + spring + 102" st. steel $Q QO

whip ..SALE Toww

COMMAND STANDARD Il Model CS-2 Req. $9.98

heavy duty hody mount 4 spring 4 1027 st. steel ss 89

whip . .SALE .

GENERATOR NOISE SUPPRESSOR Model GNS

Reg. $3.98 tuneable for CB band (3 or more— 51 99

$1.49 ea.) o 5 ....SALE o

11-PC. CB SILENCER KIT Model NN-I Reg.

$8.95 spark plug & distributor suppressors + gen. 53 49

cond. and GNS. = SALE :

B RGB8u COAXIAL CABLE. ... .100 feet for $7.99
RGS8u COAXIAL CABLE. .. . 100 feet for $2.99

Check items wanted. Return ad or order with check or money

order (include postage, excess returncd). Sorry, ne €.0.D.

GROVE ELECTRONIC SUPPLY COMPANY

4109 W. Beimont Ave., Chicago 41, I,

O Rush items checked.

L) Send latest CB sale Catalog

OOoOO0oOoooao

Name » AP - e T N ¥ e bk s i e
please print

Address - maw ; - Y . walls e ngohdid

City ......... — .Zone.. ... State

BUILD YOUR OWN

3 VERY LIMITED OFFER sl
PLANS FOR

We're cleaning house and we found an sssortment of eircus plans
too good to pass up. Everyihing you need to build your own medsl
circus! There are plans for the steam calliope. the big top wagon,
circus animals and many more. Uriginally these plans sold for $1.00
each but now you can buy am assortment of three at our special clear~
ance price of only $1.00. Better vet, why not buy all 13 plans for
only $3.00. Order now—while the supply lasts.

SCIENCE AND MECHANICS, Craftprint Division
Dept. 2214, 505 Park Avenue, New York 22, N. L
O Enclosed 18 $1.00. Plesse send 3 ussorted circus pians.

O Enclosed 15 $3.00. Please send all 12 ussorted circus plans
NaME .uouieisansieneneeasiuntionsronsassonserssasssscsnssosssen
AdTESS ,ousoio0cessesncreasosssntassncessseorinasnnsossosseanas

L 2171 TN - 11 T,

Motor Speeds

Drilling 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.

Lathe Cutting Speeds '*1

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 $16.95. Please send me your complete
kit and plans for assembling the S&M all purpose
tachometer. | understand that if | am not completely
satisfied, | may return the kit within 10 days for
a complete refund.

| NAME_I"... .8 Algvrees o, NPT el BT S |
|
I ADDRESS LR . o a5 o Mo . . b o
|
I8 I, ZONE, 'STATE R 5 em et h - 2ais Jen T rrre Aeer 4

b o o e = e . —— —— —
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RADIO.TV EXPERIMENTER

BUILD 20 RADIO

CIRCUITS AT HOME |, 695

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

Now Includes s No Knowledge of Radio Necessary

% 12 RECEIVERS

% 3 TRANSMITTERS

* SQ. WAVE GENERATOR
* SIGNAL TRACER

% AMPLIFIER

% EXCELLENT BACKGROUND FOR TV

% School Inquiries Invited
% SIGNAL INJECTOR
% CODE OSCILLATOR v Sold in 79 Countries

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

The '‘Edu-K offers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock-bottom price. Qur Wit |s designed to train Radlo & Electronics Te:hm:uns. making
use of the most modern methods of home training. You will learn radio heo? construc-
tion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAlL,

You will learn how to nuild radios, using regular schematicsi how to wire and solder
in a professional mannet: how to service radios. You will work with the standard type of
punched metal chassis as well as the latest develnnmen( of Printed Circuit chassis,

You will learn the ba principles of radio. ou will construct, study and work with
RF and AF amplifiers and oscillators, detecto rectifie test equipment. You will learn
and practice code, using the Progressive Cod® Oscillat: You will learn and practice
trouble-shooting, using the P e Signal Tracer, Progressive Signal Inject Progr:
sive Dynamic Radio & Electronici ter, Square Wave Gen or and the accompanying
instructionai material.

You will receive training for the Novice, Techniclan and General Classes of F.C.C. Radio
Amatcur Licenses. You will build 20 Recelver, Transmitter, Square Wave Generator, Code
Osciliator, S.gn-l Tracer ana Signal Injector circuits, and learn how to operate them. You
will receive an excellent background for Television, MI-Fi and Electronics

Absolutely no previous knowledge of radio or science is required. The du-Kit" is the
Product of many ycars of teaching and engineering expPerience. The “Edu Kl(" will pro-
vide you with a basic education in Electron worth many t the complete
price of $26.95. The Signal Tracer alone than the price ov me entire Kit.

THE KIT FOR EVERYONE

You do not need the slightest background ages and backgrounds have sutCessfully

In radio or science. Whether you are inter- used the ‘*Edu-Kit'' in more than 79 coun.

sted in Radio & Electronics because you trics of the world. The *“‘Edu-Kit'" hal Deen

want an interesting hobby, a well paying carefully designed, step by step, that
ess or n ‘ob with a future, you will f'nd you cannot make a mistake. The

u-Kit a worth-while investment. allows you to teach your e" at your own

he
Many thous:mds of individuals of alt rate. No Instructor Is necessary.

PROGRESSIVE TEACHING METHOD

The Progressive Radio ‘‘Edu-Kit’’ is the foremost educational radio kit in the worid,
and Is universally accepted as the standard In the field of electr nics training. The “‘Edu-
Kit"* uses the modern educational principle of ‘‘Learn by Dol Therefore you construct,
learn schematics, study theory. practice trouble-shooting—. aII In a closely integrated pro-
gram designed to provide an easily-learned, thorough and sinteresting background in radio.

You begin by examining the various radio parts of the *Edu-Klt.’' You then Ielrn the
tunction, theory and wiring of these parts. Then you build a simple radio. WIith th
set you will enjoy listening to reguiar broadcast stations, learn theory, Practice tesﬂng
and trouble-shooting. Then you bulld a more advanced radio, learn more advanced theory
and techniques. Gradually. in a progressive manner, and at your own rate, you wlill
find yourself constructing more advanced multi-tube radio circuits, and doing work like a
professional Radio Techniclan.

Included in the *‘Edu-Kit’’ course are twenty Receiver, Transmitter, Code Oscillator,
Signal Tracer, Square Wave Gen@rator and Signal I(njector 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 construes
tion known as ‘'Printed Circuitry.'” These circuits operate on your regular AC or DC house

THE "EDU-KIT" IS COMPLETE

You will receive all parts and Inn(ructlcn: necessary to build 20 difterent radio and ele
tronics :lreuun. eagh guaranteed to operate. Our Kits contain tub tube sockets, vari.
olytic, m ca. ceramic and paper dielectric condensers, resistors, tle strips, coils,
hlrdw-re, (ub unched metal chassis, truction Manuals, hook-up wire, solder,
selenium rectlfie v " C.
in addition, you receive Printed Circuii e s, Including Printed Circuit ¢ha
1pee|al tube sockets, hardware and instructions. You also receive a useful set of tool
sional ectric soldering iron, and a self-powered Dynamic Radio and Electronics
Tes(. The “'Edu-Kit' also includes Code instructions and the Progressive Code Oscillator,
in addition to F.C. C.-type Qu's(lonu and Answers for Radio Amateur License training. You
will also recelve lessons for servicing with the Progressive Signal Tester and the Progres-
sive Signal injector, a_High Fld.llty Guide and a Quiz Book. You receive Membership in
Radio-Tv Club, Free Consuitation Service, Certlficate of Merit and Discount Privlleges.
You recelve all parts. tools, instructions, etc. Everything s yours to keep.

PRINTED CIRCUITRY |

At no Increase In price, the *‘Edu-Kit”
now includes Printed Clrcuitry. You
build a Printed Clrcult Signal Injector,
a unique servicing Instrument that can
detect many Radio and TV troubles.
This revolutionary new technique of
radlo construction Is now becoming
popular In commercial radio and TV sets.

A Printed Circult Is a speclal Insu-

lated chassis on which has been de- Name
posited a conducting matertal which
takes the place of wirlng. The varlous Address

parts are merely piugged In and soldered
to terminals.

Printed Circuitry Is the basis of mod-
ern Automation Electronics. A knowl-
edge of this subject Is a necessity today
for anyone Interested in Electronics.

www americanradiohistorv com

v No Additional Parts or Tools Needed

Reg. U.| l.
Pat. Off,

"FREE EXTRAS
o SET OF TOOLS |

| » SOLDERING IRON

. ELECTRONICS TESTER
PLIERS-CUTTE
ALIGNMENT -roon.
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PRINTED CIRCUITR

[ SERVICING LESSONS |

You will learn trouble-shooting and
servicing in a progressive manner. You
will practice repairs on the sets that
you construct. You will Jearn symptoms
and causes of troubles in home, portable
and car radios. You will learn how to
use the professional Signal Tracer, the
unique Signal Injector and the d namic

are Ielrnlng in this practical way, you
witl ble to do many a repair ob for
your 'rl.ndl and neighbors, and charge
fees which will far elceed the prico of
the *‘Edu-Kit.’" Our Consultation Service
will help you with any technical problems
you may have.

ROM R. MAIL BAG

J. Stataitis, of 25 Poplar Pl., Water-
bury, Conn., writes: ‘I have repaired
several sects for m friends, and made
money. The ‘Edu-Kit' paid for itself. 1
was ready to spend S240 for a Course.
but ) found your ad and sent for your
Kit.

Ben Valerio, P. O. Box 21, Magna,
Utah! **The Edu-Kits are wonderful. Hers
I am sending you the questions and also
the answers for them. | have been in
Radio for the last seven years, but ke
to work with Radio Kits, and like to
build Radio Testmg Equipment. |

oyed every min i worked with lhe
ﬂlﬁvren( kits; (he Slgnal Fracer works
fine. Also Ilke to let you know that |
feel proud aof beeomlnp a member of your
Radio-TV Ciub.'*

Robert L. Shu" 1534 Monroe Ave,,
Huntington, W, Vn.x “Thought t would
drop dyou a few lines to say that ! re-
ceived my Edu-Kit, and was really amazed
that such a b.\rgxm can had at such
have already started re-
pairing radlos and phnnographt. My
friends were really surprised to see me
et into the swing of it “o qulekly. The
groubl.shno“ﬂg Tester that comes with
the Kit is really swell. and finds the
trouble. if there is any to be found.’

| UNCONDITIONAL MONEY-BACK GUARANTEE™ ™ —

ORDER DIRECT FROM AD—RECEIVE FREE BONUS
RESISTOR AND CONDENSER KITS WORTH §7
O Send “Edu-Kit* postpaid. 1 enclose full payment of $26.95.

D Send ‘‘Edu-Kit”’ C.0.0. | will pay $26.95 plus postage.
O Send me FREE additional information describing “Edu-Kit.”

PROGRESSIVE "EDU-KITS™ INC,
1186 Broadway, Dept. 510NN, Hewlott, N. ¥,
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FREE Catalog

i3 OF THE WORLD’S FINEST
ELECTRONIC GOV’T
’SURPI.US BARGAINS

MAGNAVOX AUDIO
AMPLIFIER ., o

the Navy for intercommunication and ampli-
fication of radio signals. Uses 2/12A6 tubes
in push-pull; alse high quality input trans-
former for carbon microphone. and Receiver
input-output transformer lias varfable contro!
for headset or speafer. Also mounting for
12 Voit Dynamo-
tor, and instruc-
tion book. Volt-
age required for
operation 12 VDC
and 250 VDC 60
MA. Can be used for moblle or home
use. Bize: 714 x 7 x 10” 15 1bs.
Navry #CMX- 501’8 Prloo——comnlete
with 3/12A6 Tubes (1

spare}, less Dyn.......... v
Price—With 12 Volt Dynamotor. . $6.95
Address Dept. 18—Prices F.O.B., Lima.
Ohio. 25% Deposit on All C.0. D Orders

-

MAIL COUPON
FOR CATALOG!

FAIR RADIO SALES

2133 ELIDA RD.- Box 1105 - LIMA, OHIO

FAIR RADIO SALES
B Dept. 18—P. 0. Box 1105—Lima, Ohio—U.S.A.
0 Plesse rusb me sour current FREE CATALOG:

l ADDRESS: ..... P e s et s iabe s et tetes e tes i,y

[, Gl SOOI Stem 5 Sl e STATES ! . o
i BN BN BN BN BN BN BN BN BN BN O BN OGS B BB BB B @

FARM
TELEPHONE
'® CABINETS

Slightly used crank style CABINETS
(once used everywhere) for Home
Hobby Shops. Complete with trans-
mitter, receiver, bells, crank and
shelf (Less Generator). Has all of
the outside parts. Make beautiful,
unique Radlo Cabinets, Liquor
Chests, Spice Cabinets, Flower
Planters, etc. Immediate deliveries
assured. $10.00, F.0.B. Chicago.

TELEPHONE

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.
Devt. BB-8 1760 Lunt Ave., Chicago 26

|

ON SALE Jan. 2nd

at most newsstands

e &

Ilhﬂmﬂ

Furn

1 1903 tdmon

Build-
' PROJECTS

Handbook

Step-by-Step
Reupholstering

Replacing
Leather Tops

‘ Chair Repairs
| Building o

! Grandfather
Clock

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 —Portable Beverage Bar
—_Maple Desk and Chair ___Colonial Tavern Table

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

—Early American
Platform Rocker

—Nantucket Sewing
Basket

—Maple Book Case
—Revolving Book Stand
—Grandfather Clock

—Sportsman’s Gun
Cabinet

|- ;Ie—nce— ;d—Mech:nlcs Magazine, Handbogk Division |

Dept. 3000, 505 Park Avenve

| New York 22, New York |
|
|

| Enclosed Is $1.00; please send me my copy of Furniture
|Handbook—# 91

I T T JEer oo T A o el :
[ APBRERS . - -t-n-:: g P 7o 4 TSRSy SO |
I aCin i el e ZONE....STATE............. |

e e o ——— ——— = o o ]

www. americanradiohistorv.com


www.americanradiohistory.com

3

T

&

Witn tester's cord In outlet, cur.
rent consumption of applance is
read direct on meter when line
cord is connected to Peceptacle on
Panel. This typical irom

takes
aneres (Gaod

7

o et
Control circults of most furnaces
use 24 volts obtalned from sttp-
down transformer. Here’s how
check room thermostat to see H
wires to it are live.

Test Generators

READ THIS!

RADIO-TV EXPERIMENTER

CAL APPL

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

Will test all TV tubes (including
pldure qus_s) for open filaments
and burned out tubes.

® Measures A.C. and D.C. Voltages,

11

odel 161 UTILITY TESTER®

PAIRING ALL

IANCES

UTOMOBILES - TV TUBES

As an electrical trouble shooter the Model 161:

(8oth 110 Volt and 220 Volt
lines).

Will measure current consump-
tion (amperes) while the appli-
ance under fest is in oeeranon

® lncorporu'es a sensitive directs

reading resistance range which
will measure all resistances coms
monly used in electrical appli-
ances, motors, etc.

{ As an Automotive Tester the Model 161 will test:

® Both 6 Valt and 12 Volt Starage Batteries ® Generators ® Starters
Distributors ® Ignition Coils ® Regulators ® Relays ® Circuit Breakers
® Cigarette Lighters ® Stop Lights ® Condensers ® Directional Signal Sys-
tems ® All Lamps and Bulbs ® Fuses ® Heating Systems ® Horns @ Also

will locate poor grounds, breaks in wiring, poor connections, ete,

L
L.

s TER
Simply fnsert tube in appropriate
socket then follow procedure as out-
lined in our manual J ¥

=

-

50

Test Storage Batteries

READ THIS!

Small electric fan motor indicates

leakage s How
motors using a

ohms (normal resistance). the trouble.

with obove b

Test Circult Breakers

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

leods. Only

INCLUDED FREE!!

This 56-page-book—practically &
condensed course in electricity.
Learn by doing.

Just read the-following purhul Hst
of contents:

s What (s electricity? o Simplified
version of Ohms Law e What is
wattage? o Simplified wattage
charu o How to measure volt-

ge, current, resistance and

to ces'. ail electrical appliances and
simpliified trouble- shoot ng technique.

i

o How to test all TV tubes; aiso simple procedure fur
determining which specific tube (or

bes) is causinq

e How to trace trouble in the alectrlctl circuits and
parts in automobiles and trucks

i e $9950
SEND NO MONEY WITH ORDER

PAY POSTMAN NOTHING ON DELIVERY

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

[
|
|
|
|
)
[
|
|
L

———-————————-————————————————-—-ﬂ

l

ACCURATE INSTRUMENT CO.

Dept. D-178, 911 Faile St., New York 59, N. Y.

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

Name

Address

City, Zone State

WWW americanradiohistorv.com
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NOW. . . AMAZING METHODS REVEAL

DISGUISED HYPNOSIS

LEARN THESE SENSATIONAL TECHNIQUES & TRICKS TO
CAUSE THE TRANCE WITHOUT SUBJECT'S KNOWLEDGE!

Revealing manuacrlpl tells jealously guirded secret technigues
used to cause the “Indirect Trance.”” Read how subjects are

hypnotized without their knowledge. Learn amazing tricks and

shortcuts that make h)pno-«m fast and easy. Discover the safe

“'fake nerve pressure’ technique . the “falling back’ test
and many others. Read how the author h)pnollzea n roomlul ol
people without their knowledg

cooking ingredient. This ix so drnmuuc nud effective it is worth

the low price of the book alone. But that's not all,

FREE order now and get these FREE bXTRAS The fun

® packed book “bntertalnlng with Hyp-

nosis'’ and a clever Hypnotic ‘‘Trance- Fer chart.

This exclusive aid helps you cause the *‘Indirect 98

Trance.'” All a plain wrapper—only $1.98 ppd.

Money back if not delighted.

ALLIED-AIDS, Dept. D-34, 1133 BROADWAY, NEW YDRK 10, N. Y.
TRY THIS AMAZING NEW B-B SHOT!
IT SHOOTS BB'S WITH TREMENDOUS
YET IS ONLY 2" LONG.
onryr Tongx 1° drameter, this new "‘\.
device has amazing power and ac
curacy. Scientifically designed to
give you the utmast In operating
ease, power and safety. Great for
targets, hunfing and pests

Order now and get

FREE these valuable Extras

FREE: A handy auto

matic BB Dispenser, spare Velocity
Cone, & generous supply o‘( BBsand -

8 Yarget. . . all for only $1.98 ppd.,

3 o500 oo ot g nvc Make this '93
residents or minors.  Guasanteed! Shoot at 3 magazine or newspapes. This pocket
GRAYSON PROD., INC., Degt. B-86 Size powerhouse drives BBs thru more than 100
240 Fofth Avonus. Kew York 10, N.Y. D2ges— vrw'vfﬂsnmrmd accuracy.

The ““MINIMAX"”’

RADIO-TV EXPERIMENTER

Tas & TEN

delightful, exciting

MOVIES

FANTASTIC OFFER

ALL 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.

You must be delighted or your

money back! Rush $2 (cosh,

check or money order)

SENSATIONAL MOV|E 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, famoua
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 firat order).

Science gnd Mechanics Magazine, Depl 2000 505 PARK AVE. NEW YORK 22 N, Y.

DID YOU

‘ HEAR
THE NEWS?

SEE PAGE 148

Just $20 to build
Your Own Boat

Minimum cost—maximum performance. You get both
in “Minimax.” Built in one day at a cost of about
$20.00, 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 cockplt completely filled with water. As to per-
formance, **Minimax’’ will plane a 165 1b. man up to
15 mph. with a 3 hp. outboard motor. With 10 hp.
and over, the hull planing area diminishes until
*“Minimax’’ becomes air-borne and rides upon the
motor's cavitation plate. Length ft. Beam, 4 ft.

Weight 68 lbs. It’s easy to build,

SEND FOR COMPLETE
PLANS NOW — ONLY

'------------------.

§ SCIENCE and MECHANICS, Dept. 2215 ]

lCraft Print Division i
505 Park Avenue, New York 22, N. Y.

' Enclosed is $2.00. Please send Complete ptans for Mini- '

§ max. | understand money wili be refunded if not com- §
pletely satisfied.

] ]

'Name .........................................'

S i e AT 5 O SR I ok lo.8 0 oo dd oobids | |

'City,Zone,State................ Lal

[ FE L R L N N -
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NEW SYMTRONIC METHOD

NOW! EARN MONEY IN TV SERVICING
WITHIN ONE SHORT WEEK

13

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 METHODY

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 1isolated 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 Symtronic Sys-
tem. Our Free Sample Lesson shows
how the Symtronic Method will work
on your own set, or a friend’s. Write
for it today!

CUTS STUDY TIME EXPENSE

You want to get started servicing TV
sets, not buflding them! So why spend
long months studying under old fash-
foned, outdated methods . . . learning
things you'll never use? Why buy lots
of equipment to Practice with when
you don’t need {t? With the Symtronic
System the COMPLICATED TECH-
NICAL THEORY I8 ALREADY
TAKEN CARE OF BY OUR OWN
SCIENTISTS! There ts nothing more
you meed in this line. What we give
you is practical, down-to-earth know-
how based on our many years of solid.
sclentific experience! Our revolution-
ary Symtronic methods let you com-
pete immediately with servicemen who
have had years of experience!

CASH IN ON THIS BIG PROFIT
BIG FUTURE INDUSTRY!

TV servicing is a multi-million dol-
lar findustry 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 {5 here to stay! In this
fleld, too, You get paid for what you
accomplish, 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 easlly see how
Symtronic 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 fiction. In
just T days or less you will have
sufficient knowledge and ability, and
confidence in yourself, to make from
$5 to $10 per service call — earn $150
a week, working out of your homet
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!

COMPLETE SYMTRONIC BUSINESS PLAN PROVIDES "BLUEPRINT TO SUCCESS"

To make our 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
from your home, how to charge, how
to keep records, etc. — a complete
“Blueprint to Success’” that explains
fully how to start, conduct, and ex-

pand your own TV Service Business.
In short, we not only offer thé most
streamlined, effective TV tralning
avallable but a tested and proved
Business Plan that eliminates all
guesswork. Here, surely, is a ‘‘Busi-
ness Package’ that may easlly bring
you all the good things you desire . . .
a practical education with a lifetime
of value!

. =2

your area! May bring cash orders

expense except stamps.

you. Nothing like it on the market.

Entire promotion carrled on by mail
meet your personal

out quitting your present fob.

100's of customers at 4c¢ each?

THIS COMPLETE MAIL-ORDER 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

of steady customers to make you independentl

No ertra cost. Complete Kit included with
need to put Plan into operation, the same

Most successful business-builder in TV history. Gives prospects an irresistible
reason for calling YOU when they need help—makes it impossible to forget

needs. Use smail mailing for part-time business with-
Larger malling brings more customers for
full-time business. No personal selling. Spend all your time making money!

immediately, butlds a fast-growing list

Course. Contains everything you
day you get it. No advertlsing

50 you can control the flow of business

~—— Get these 3 valuable pleces ——
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 @ friends—the very first doy!

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

These three big gifts can be worth hun-
dreds of times the tiny 4¢ stamp it takes
ou to get them. Yet they are yours to
Keep forever—wlith no obligation.

ALL FREE—AIRMAIL COUPON TODAY

TV Repair Systems, Dept. H-872, 1038 §. La Brea Ave.— Los Angeles 19, Calif.

wWWWwW americanradiohistorv.com

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

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

I

|

|

|

|

I

| items mentioned.
: Name__ ———
I

|

|

I

|

Street.

City. —

Zone__State.

g

-~
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5 ,‘,‘;5:,25;;32 : Short Cuts — Time Savers — Work Savers [l

100 “f:.“:;L"

1962 EDITION

WOrl(shop Kinks i ‘ Sheet Metal Bender
- A l ey 212 More
Car Servicing =18 Shop Kinks 2 /

=

Home Maintenance
Painting-Decorating
Yard-lawn Care
Homemaking Hints ; Stop That Drip
Radio-TV Upkeep Mui:?eln::::enps
Electrical Repairs

| Photographic Aids
Boating Tips

| Range Wall Protector
144 More Ideas ! : A
for the Home _‘} - . A

Hunting-Fishing
Hobby Helps

1001 ingenious
ways to save time,
temper, work,
and money

AT MOST NEWSSTANDS
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SO EASY IT'S SHOCKING, IF
YOU USE ENLARGED PLANS

to bufld electronic projects. Enlarged size, step-by-
step craft print plans—complete with detailed mate-
rials lists—are avallable for the following:

191. TESLA COIL. Produces 70.000 volts at 500,000 cps.
Spectacular but safe..........ccoieueen. 5030800 Js 6000 30a $1.00
227. REPULSION COIL. Defles law of gravity—electromag-
netically .. $1.00

243. DEMO ELECTRIC MOTORS. Plans for both windmill
and engine types " $1.50

251. SOLAR BATTERY AND MOTOR. Battery's volt at 188

mMa Arives mMOtOr......ceueenneees oreffers & e ereroret oA R T $1.5
258. SUN.-POWERED RELAY. Light-activated control with
8 varlety of practical applications.......cvuuve.vennnnennnn $1.00
264. HI-FI FM RECORD PLAYER. Phono oscillator, arm and
turntable for hi-fi reproduction..... ats o o slurstelo oY lataNete B $1.00
265. ELECYRICAL COIL-WINDING MACHINE. Motor-pow-
ered with foot-controlled reactor...........eeeeenseenoesns $1.00
279. WIMSHURST STATIC MACHINE. Constant source of
BLatlc electriCity. ... iiuiiiiiinnnirnneenncrnneannns ceecenes $1.50

283. VAN DE GRAAFF GENERATOR. Costs 330 to build.
Produces up to 250,000 volts............ oot 0R058 0560 cosees $1.50

301. VAN DE GRAAFF-GENERATOR. Produces up to 400,000
volts. This is the apparatus that can stand your hair on ‘e‘ng(l,

1 If you order two or more craft
b oo SAVE MONEY' prints, deduct 25¢ from the
regular price of each print. Thus, for two prints, deduct 50¢:
three prints, 75¢, etc. Use handy coupon below. Satisfaction
EBuaranteed or money back.

it L L L L L
SCIENCE and MECHANICS,

Craftprint Division, Dept. 2216
505 Park Avenue, New York 22, N. Y.

Enclosed 15 § . Please send me the circled plans.

These plans are $1.00 each

N 227 258 264 253
These plans are $1.50 each

243 251 279 283 30
NAME
ADDRESS

CITY & ZONE__

STATE

Heore’s 20¢. Ploase send me your [llustrated catalog of 196
craft print plans.

15

s
oaia“‘ﬁ i

i [(
R4 N
;(d" orthh
NP

for the complete
2-volume course

-

Ix any TV or Radio
Ever Made

EASIER - BETTER - FASTER!

I No complicated theory or mathematics! These famous Ghirardi
' books get right down to brass 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 pbase 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 gulde to Erom.nblo professional methods. For the
beginner, it {5 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 689-page volume is the ideal guide for servicemen who
realize it pays to know what 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: how to eliminate guesswork and useiess testing im serve
icing them. 417 ilius. Price separately $9.00.

. .
Special low price . . . you save $2.00
1f broken into lessons and sent to you as a ‘‘course,’” you'd regard
these two Rreat books &s a bargain at $100.or morel
Under this offer, you buy both books for only $17.00. No
lessons to walt for, “You learn fast—and rightl

== ==STUDY 10 DAYS FREE!===~

Outside U.§5.4.—$10.50 for TROUBLESHOOTING & REPAIR;

$8.50 for CIRCUITRY & OPERATION: $18.00 for both. Cash

only, but money re&undcd if you return books in 10 days.
ABOVE OFFERS E

l Dept. MH-22, HOLT. RINEHART & WINSTON, Inc, l
' Techaical Dlv.,, 383 madison Ave., '
New York 17, N. Y. 623800
' Send books below for 10-day FREE EXAMINATION. Ia 10 '
days 1 will either remit price indicated (plus postage) or return
' books postpaid and owe you nothing. '
O Radio & TV Receiver TROUBLESHOOTING & REPAIR (Price

$10.00 separately) z708578

' O Radio & TV CIRCUITRY & OPERATION ($9.00) 2708214 '
' "' Check_here for MONEY-SAVING COMBINATION OFFER '

. . . Save $2.00. Send both of above big books at speclal

price of only $17.00 for the two. (Regular price $19.00 . . .
[ 3ou save $3.00.) z2709008 []

SAVEl Send cash with order and we pay postage. Same
| ' return privilege with money promptly refunded. I
' NAME ¢eoerneteeronesresoseesoneesssecossseesacennns I
l ' AdAresB 1 i eioeveieeeeoeteeeraeneeserssoesenoenions '

|

I : City, Zone, State. ... cov.ieiintnneniiinnrenenoeennnns '

XPIRE NOV. 15, 1962
I--------_----------

wWwWw americanradiohistorv.com
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- Coming in the April Issue

Test Report

OLDS
F-85

Cutlass

Checking-Out
the

7% . | X |
e U1 paLcoN
Tz SQUIRE

. . with these HOW-TO-DO-IT articles on SUIe

with step-by-step instructions

Four Ways to Build with Stone FEb,
Portable Burglar Alarm 27"‘
Car Servicing:

Installing Motorola’s New AT A”.

Electronic Alternator NEWSSTANDS

www americanradiohistorv com
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o/t TELEVISION
| RADIO - RADAR
Ji= SONAR - ELECTRONICS

THE MOST COMPLETE ELECTRONIC COURSE

Get COMPLETE training in all phases of Electronics. Why be satisfled with
less? CHRISTY Shop Method Home Training System speeds your progress,
makes learning fun.

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
Television Receiver (Optional). Do hundreds of exciting experiments and
Earn as You Learn.

FREE BOOK—TWO SAMPLE LESSONS

together with Pay Later form sent on request.
SIGN, MAIL FOR THREE BOOKS

|
CHRISTY TRADES SCHOOL, Dept. T-511 l
3214 W. Lawrence, Chicago 25 l
Please send two FRELE lessons and new 24 Page Illustrated Book

telling how I can get started right away in the big money field l
of Electrunies '
Name OO0 ont s T 1 A oA cienes AgO...canee '
Address .. oot mm. |

Clty Zone. ... State.......... |

zr. guumnte-e_d
Radio & TV Tubes

Factory Used or Factory Second Tubes! TRU-VAC
will replace FREE any tube that becomes defective

UP TO 100 In use within | year from date of purchase! All tubes 4;_v,': Tugy
Individually boxed, code dated & branded “TRU-VAC." 4V4°,":° 4,_';
1-YR. GUARANTEED Partiai Listing Only—Thousands More Tubes In Stock! tan

SPECIAL  8SN7GT .....30¢ &W4GT .
0Z4

TRU-VAC TUBES

TO QUANTITY BUYERS!

Now quantity buyers get a FREE
1ssortment of indivigually-boxed, reguiar
stock TRU-VAC tubes
with each
order.

PLACE YOUR OROER TOOAYD
GET UP TO 100 TUBES FREE!

Here's ho-{[lhis FREE offer works' SRR oy S sg:s 6S. ;:‘s
R o EDGEGY__ 6SK7 786 27}
15 1pais oot $25 e T T-YEAR GUARANTEED TV PICTURE TUBES ~wnese tomer <
FREE 858 |r9m new parts and mat:v oxcept ’ov}hu ,!na_lope \thl:?\ is reus.

t
dd eposit on tube sisrs to on and 34°

it refunded imm: ely when dud ie returned prepuid inf,
Pieture tuben shipped only to continentu! LSA and C?n‘-u-“‘fl’l‘ :‘u;::

17CP4¢ 16,99 AAMPS 17.99 PL
2

25 Thaes oo o $50
50 fiies wr . $100
s bt $500

Sonsationa) Ofter!
“Selt Service’

TUBE CHECKERS
$37.95 Wioh20e

Let

. 50| J n
your  customers 78P4 3.49 1ALPY 18.7% 21F P4 183 23Cre 27‘19
NTION QUANTITY USERS! Bix Discounts Are Yours .. . Call or Write For Gur
pec

rivate bel’’ Specis|

USED TV'S tully refunded within five () days. i) not satistied!
LoOKI 1000 USED 95 ntin | SHIPPING INSTRUCTIONS: TRU-VAC® PAYS YOUR POSTAGE on orders of 35
11y, famous make no tube o one  w 3 or more in UBA and Territorie: nd approximate postage on Canudian and foreign ordems
Costlls with tistle ot 9° Loy Httle o no effort an your | Any order less thun 35 requires 25¢ handlng eharge. Send 250 o ot b
l“.;f:::mem R Pertoct partl Reld-
Justwien

s 4 v tested sole models
ﬂ',“r'.-.:\de"moé, n},)":‘,’,f;o“ A 15 ;e‘n‘plll(.m:tdlth ey for — = —
1% Y ottom oor —
geondy o “M‘ﬁ'_“,',‘::‘scﬁ'.l neon-tohted - o
. ¥OB

hig ped
.u;w Harrison Avenue o Box 107 e Hamison, N, 5. HUmboidt 4-9770

www americanradiohistorv com
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ELECTROSTATIC GENERATORS

NOW—4 Models— 150,000 . o o

250,000 and 400,000 VOLTS 20 Prlze Wlnmng

PLUS NEW SUB-MINIATURE
Complete Kits

L ] L] L ]
150.000 VOLT MODEL. .$27.95 PP. CI ro ec"s
250,000 VOLT MODEL....... 32.95 PP. _
Also Plastic Materials for:

e REPULSION COIL -
o MINIATURE TESLA COIL.
¢ SOUPED UP TESLA COIL..
o WIMSHURST STATIC MACH
e TURBO GENERATOR KIT.
e OPAQUE PROJECTOR . ...

e WILSON CLOUD CHAMBER..... 9.50

e SUB-MIN. GENERATOR ....8.95& 495 |
e VACUUM CHAMBER KIT..9.00 & 11.50

FOREST PRODUCTS, INC.

Dept. RT-11 $45 Portland Street
Cambridge, Massachusetts

PORT ARTHUR COLLEGE
ELECTRONICS  COMMUNICATIONS

AM FM Television Broadcast *Englneering | j
i trial Electronics—A +i - gt
ndustrial Electronics utomation c‘. » '-.*

CHECK THESE FEATURES: Tuition $40 per mo., '3 b
room & board $60 per mo. in dorm on campus. | T
College operates 5 KW broadcast station. Students

ke

ESXSERIMENTER

SCIENGE FAIR PROJECTS

get on-the-job training at studios on campus. FCC *‘

license training with all courses. Well equipped A

classrooms & lab., am fin transmitters, radar & [ . J

marine eqmt.. television camera chaln, experiment ] ', il o Exvipped

lab test eqmt. & other training aids. Our graduates Gage OGRAPH

in demand at good salaries. Free placement service. SPEC‘R wikid

Have trained men from al] 50 states. Approved for Far Alf Sdent Be

GI. Write to Dept. RT-1 for Free Booklet. "

PORT ARTHUR COLLEGE rpar et
Texas S\M

Estabtished In 1909

Srap-by-Siep Plans=~ -

MPACT REL
lo';?é‘\mi\m Gs::l:; ‘ THER INDK AOR
L

- ) o i I
g\?) ‘/@[/ il W ALOY fNUS 320°F+ GLOW e
> THIS

) GIANT B-A : Step-by-step science show how

'__l c u T n LOG Demonstrating Bernoulli's Principle

Experiments with Glow Discharges
=2l ' SAVE UPTO

" 7777.-
'

Ml

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 with ultra-violet

Remote reading weather indicator

X

HI FI AND §
STERE®
SYSTEMS & §
B\ COMPONENTS

TOP VALUES
N POWER,
AND HAND
To0LS

OF BARGAINS
NGT (N ANY
OTHER CATALOG

BURSTEIN-APPLEBEE CO.|

Dept. ATY, 1012 McGee St., Kansas City 6, Mo.

-
Science and Mechanlcs Magazine, Handbook Div.. |
Dept. 3000, 505 Park Avenue, New York 22, N. Y.

Enclosed is $1.00, please send me my copy of |

I
I
(N
[y - o
} [ Rush me New 1962 8-4 Cotalog No. 621 e e okl e < ]
1 Name ) =y : NN i e PR L -kl . . o bdgl e - |
1
Address. . oS I B ! I Address .......... J0ET 3 ¥ B R oTe oldoks off o8 0 l
i
City B e P T } haiey i, . 0. pigaes Zone...State...... o
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pecial Sale

our most popular
| electrical and electronic projects

1006 Efectric 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
itse own mike speaker, Built in jack plug permits record-
ing directly from radio or TV. 75e¢

1003 35 MM COLOR SLIDE PROJECTOR

Brilllant color pictures of your 35 mm transparencies with

twice the urea size of most commercial projectors are
| yours with this unit. A fuster 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. 7se

1005 MINIATURE ELECTRONIC SPEEDFLASH

Costs only $26 to build but will outperform commercial
units costing three times as much. It supplies ideal light-
ing for action candids, yet is fentherweight in design and
uses either AC or butteries. Its lump bulb lasts 20,000
flushes and recycles in two seconds completely elimiuat-
ing flush bulb fumbling. 7Se

1006 ELECTRIC CHORD ORGAN

One used accordion, a blower and some simple cublnetry
produces a full quality musical tone fnstrument outper-
forming $260 commercial units. It combines a treble and
bass blender und a foot pedal volume comtrol with the fast
Tesponsive action of the accordion keyboard. Tukes only
a few evenings to build, 7S¢

1010 ALL PURPOSE TESTING MULT!I LAB

This home lab will test and match electronic parts, meas.
ure water’s chlorine content, match paint, analyze color
photo lighting, echeck soil pH. It's a colorimeter, densi-
tometer, emergency fire and burglur alarm, photometer,
electrunic micrumeter, remote thermometer und—well,
you name it. Costs about $25 to build und cun be wired
by u novice. 7S¢

1018 MODEL HYDRO ELECTRIC PLANT

With a few inexpenslve materluls at home, you can build
your own minlature hydroelectric plant. Using only the
water pressure from the faucet in your own sink, you can
generate enough electricity to light a small lamp, play a
trunsistor radio and stepped up even provide 110-v cure

tent. 75¢
SAVE MONEY!

Price of first blueprint, 75¢; each additional blueprint
ordered at the same time only 25¢ each.

=——=—-RUSH THIS ORDER FORM - ———~

Science and Mechanics Magazine,
Craftprint Division, Dept. 2217
505 Park Avenue, New York 22, N. Y.

Enclosed is $. ....... Please send the blueprints whose
numbers I have circled below:

1000 1003 1005 {006 1010 10I8
Name ...... sse B I I I I T IO,
Address ...... R I I
Clty, Zone and State. ... . vesesaaa.a saaaan saasans

Satisfaction Gueranteed or your mone); back

FREE
CAREER
BOOKLET

P

’

f

- e
YOUR CAREER
e

e |

To guide you

to a
successful future in

ELECTRONICS
RADIO-TV
COMPUTERS

ELECTRICAL
ENGINEERING

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

MISSILES * AVIONICS - AUTOMATION
SALES + DEVELOPMENT
ELECTRICAL POWER . ROCKEIRY
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

(e LT LT YT

MAIL COUPON TODAY'!

Milwaukee School of Engineering
Dept. RTX-36 1025 N. Milwavkee St., Milwaukee, Wis.

Please send FREE ‘‘Your Career’’ booklet

I'm_interested in
O Radio-TV Compulers

B Electronics i
Electrical Engineering [] Mechanical Eagineering
..Age.

Name. . -
PLEASE PRINT
Address.

City... " .. Zone____Siate. .
O I'm eligible for veterans education benefits.
Discharge date. ... S Ms.117
-.--.----B-----B-------------!
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Astrophotography

Experimental
Ray Tracer

Satellite Computer

\ Multi-Testing Lab

CONTAINS

What Makes a Winning Science Project?
B8\ — Micro-llluminator

— Learn with an Orrery
_ Supersensitive Light Meter
Cartesian Diver like Scuba Diver

__ The Eerie Threat of Weightlessness
W’N N’N G — Crater Treasures from the Skies
Multi-Lab Reflection Densitometer
® ® _ Multi-Lab Colorimeter
sc l e n ce Fa l r —— What Hands Can Reveal
Solar Hot Dog Cooker
9 _ Engineer's Level
P ro ects ___ Electrostatic Dust Precipitator
I Midget Oudin-Tesla Coil
— Electrolytic Tank Experiments
__ Motor-Rheostat Rig

o
P e

Pick up a copy at your newsstand

or send. $1.00 including postage ___ Black Light's Scientific Career
with coupon below Thermoelectric Conversion
————————————————————————— Solar-Powered Car
| SCIENCE AND MECHANICS MAGAZINE Inexpensive Microtomes
| Dept. 3000, 505 Park Avenue Accurate Chemical Balance
p
| New York 22, New York Experimental Ray Tracer
: Enclosed is $1.00: please send me my copy of Science Wimshurst Static Machine
| Fair Projects—594 Talking Coils
| N Basement Ballistics
' ST, SR T 1~ & 0 S P High-Voltage Traveling Arc
[ 7T o RS W S e o, T . Making and Using Permanent Magnets
__ Magnetic Pendulum
: Gty e . & e m [ es - emdZiONe sk StALE
e o — S SUEE G AR Y GRS T IR G E— S AN AN R R — T G AN A A
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T T
EW PRQJECrs ¥

g e

el m'vﬂ"
::‘I- Vo Laperimenting S¢1

Complete plans for 26 exciting
new electronic projects

including

v Miniature voltmeter
vV Wireless broadcaster
vV Five-way $5 radio

V. Midget Electronic
Organ

vV Crystal tuner

____________________ -
Sclence and Mechanics Magazine Handbook Division |
Dept. 3000, 505 Park Avenue, New York 22, N. Y.

Enclosed s $1.00; please send me my copy of Radio-TV |
Experimenter—582

BAMEN 8 et B e HodBR a0 iboo Joo =TS |

DDRESS. - e+ evecnsenneennnnnnnss o :

CTTY e g ZONE....STATE........... I
____________________ =t I

ﬂ

11 OLSON STORES
PLUS MAIL ORDER

Olson Stores In:

AKRON, OHIO
69 W. State Street

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

BUFFALO, N.Y.
711 Main Street

CHICAGO, ILL.
4101 N. Milwoukee 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.

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

[ B B EYUSCHEE B O

o OLSON ELECTRONICS
e@ 526 S. Forge Street
Akron 8, Ohio

| SSESIOCE SREEETS——S e e AR

ADORESS e e e —————

CiTY. 20ME STATE
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at most newsstands

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 Water Heaters
Overhaul Appliance Motors

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

® 6 606 ¢ 00

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

— e —

| science and Mechanics Magazine Handbook Dlvislon
Dept. 3000, 505 Park Avenue
New York 22, New York

| Enclosed is $1.00; please send me my copy of HOME APPLI-
ANCE REPAIRS— #£590

RADIO-TV EXPERIMENTER

ON SALE Jan. 2nd

Over 40 Money-Savet Pro;ecfs b

EI.ECTR|CN.

| HANDBOOK

Festara—
oW tofix~ NSTALLING L
|‘!AMI’S OUT’DOOR LIGHTS

CORRECHY

JOY TRAINS

FLECTRIC CLOKKS

HOME APPLIANCES)

De tailed pPlans \“!p.. 2= R
ioerlde i ) x
I 2rc wilDER a5 iy

I CroRD ORGAN

I snow PLow
STARTER

| TAPE RECORDER

f

3.DECK !
STREL GUITAR [
SLIDE PROJECTOR I
sHost LAMPS [ » ] o !
HoPVAC SR 2 T

Complete plans for 40
Home Electrical Projects

% How to Buy a Room
Air Conditioner

% Modernizing Old Vacuum
Cleaners

% Servicing Electric Clocks

X 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 me my copy of Electrical
Handbook—585

: [ T S e e 00 Lo B000 g0 oboo0 0 dog |
| ADDRESS......... b ineve s or o S BT TR L T Bl |
T e it o B0 oc ZONE... STATE.......... ]
L————'———d ———————————— J
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Experimenters!

Take Your Pick

SPECIAL 25CiondE
OFFER

FIVE FOR
ONLY $2.50

These back issues of the
RADIO-TV EXPERIMENTER
are still available:

55‘ Includes sun-cell TRF
recelver, plans for experi-
menter’s test bench, decade
ohm box, electronic tic-tac-
toe, spit-powered osclllator,
photoelectric controls, signal
tracer, portable hi-i record
playet, singie-tube organ. Sin-
gle copy, 75¢

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

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
a3 wireless intercom, 75¢

DIO-TV

paperimentel
P

T

576 Includes VHF receiver,
transistor tester, volt ohm-
meter, multi lab, telephone
sentry, opinjon meter, making
transformers, parabolic mike,
battery recharger, fleld
strength indicator—33 differ-
ent projects, 75(

TS 26 wew rpONCTE

RADIO-TY
EXPERIM

0 Slamencer

582 Contains over 35 elec-
tronic profjects including 5
way $5 radlo; 1 transistor
tuner ; 2 transistor amplifier;
underwater metal finder;
home hi-fl reverb system plus
the latest expanded edition of
White’s Radio Log, 75¢

RUSH COUPON TODAY
Satisfaction guaranteed
LN N N N N N N N N N N N N NN FN |

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

Enclosed is & Please send me:
O All FIVE of the Experiments for $2.50.
O The TWO Experimenters circled for $1.00.
[0 The circled issue at single copy price of 75¢.

551 562 569 576 582

----------J

oo AN

Everything in Stereo

h

new Multivlex Stereo
FM tuners

23

BUILD-YOUR-OWN
ELECTRONICS

FOR MODERN LIVING

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

knight-kits

A PRODUCY OF ALLIED RADIO

/c

—;‘53."!“ featured in the 444 page

1962 AMLLIED

y:I¥1/7/ ELECTRONICS
ELECTRONICS CATALOG
oy evaryone
’ 1962
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 New ali-transistor

kit and outstanding: intercom; many

test instruments other Lits for mod-
ern living

Dazens of new hob-
bylst kits, including
amazing Electronic
Sclence Lab —over
100 projects!

i-tl components;

SAVE ON EVERYTHING

IN ELECTRONICS

W
LLIED RADIO ]

ey ~ = .
I ALLIED RADIO, Dept. 64-C2 i
| 100 N. Western Ave., Chicogo 80, Il WORLD'S |
]

| O Rush FREE 1962 ALLIED Catalog  3'SCEST |
[} . 1
i Name 1
' PLEASE PRINT l
: Address. :
| o i
L City. Zone_____State 3

Get the most for your money in:
Stereo hi-fi system: and components
¢ Recorders and tape « Citizens Bond
radios ¢« Amoteur station equipment
¢ TV tubes, ontennas, accessories o
Electronic ports, tubes, transistors,
tools, test instruments, books. Send

«
d o .‘“‘ today for your FREE 444.page 1962
=t ‘/9 ALLIED catalog!

NO MONEY DOWN
Easlest Terms
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e —

Qty. Type Price | Qty. Type Price | Qty. Type Price Gty. Iype Price | Qty. Type Price | Qty. Type Price

024 79| __5C08 .84 | _BBNG .74 B”y D/ [C" 58| 1205 60| 1218 B4
—1AX2 52|| 625" 72 6BQ6  1.05 GJSGV 51 12476 .43 12K5 .65
— 183 .19 | ._5EA8 .80 | —6B0Q7 1.00 ] .67 12A17 .76 12L6 .58
——10NS .55 [ __5EU8 .80 _6BS8 .90 — K6 53 12AU6 .51 125A7 92
163" .19 _5J6 .68 6BU8 .70 - __6L6 1.06 12407 .60 125F7 .69
3 79[ 518 811 __68x7 1.02 6N7 .98 12Av6 .41 125H7 .49

— 1K3¢  .79|.504 60| __6BYS 1.15 ® 654 .51 12AV1 .15 128)1 .67
—IRS .62 Su8 .81 6BY6 .54 6SATGT .76 124x4 .67 12561 .4

184 .59 | —5v3 .80 6BY8 .66 656767 .41 12AX7 .63 12517 .80
— 185 .51 5V6 .56 6B26 .55 6SHIGT .49 12477 1.44 125N 67
— 174 .58 5xa .78 6827 1.01 [} —58)7 .88 1221 .86 12807 .78

— 104 .57 | ..—-5Y3 .46 6828 1.09
— U5 .50 | —_6A8BG  1.20 | __6C4

—BSLIGT .80 12BA7 .84 q2v6 53
—_1X2B .82 | __6AB4  .46|__6CB6  .5§ over 450 Types —6SNTGT .65 12806 .50 | —12w6 69
. 2AF4 96 |__6ACT  .96|__6CD6 1.4z 6507 .73|_—_12BE6 .53 124 - 38
—_2BN4 .64 | __BAF3 .73 | __6CES* .57 — 674 99| ___12BF6 .44 |___17Ax4 67

NOT AFFILATED WITH ANY OTHER MAIL ORDER TUBE COMPANY up to ’ 5% OFF

__2EN5* 45|__6AF4 97| _6CF6 .64 —_618 .85 12BH? .17 17806 1.09

o
b~

—ls 42| ecs a8 —ser sl s 83| 128K5 100| 17006 108
TT3a06 51| __6AH4 81 n ) i T GV6GT 54| 128L6 56 |__17w6 70
_gAvs 41 _gnus .99 __EEKA' 70 Save on Rad-Tel's Quality “6wa 60| ‘1§sns 1.35 18FW6" 43
T3BAG .51 |__6AKS 95| _6CLB .79 W6 .71 |__12BR7 74| __18FX6® .5
—hee 4 —ms 5 —scws s BRAND NEW TUBES o 3s| v 78| —erver 50
386 52|__6AME .78 |__BCMT 6 1y AXSGT 53 |__12BY7 770__19AU4 .83
TT3BNG  76|__6AQ5 .53 |__6CMB* .90 -Year Guarantee X8 80|__12821 .75|__138G6 139
738U 78 |_6ARS 55| __6CNT .65 1-Day Service A8 68|__1205 561908 1.14
T3Ys 55| _6AS5  .60|__6C08 .84 , 7a07 61| __12(NS 56|__19T8 .80
T3B26 55| __6AS6  .80|__6CRe 51  Servicemen: 786 69|__12CR6 54| __21EX6 1.48
__3CB6  .54|__6AT6E  .43|_KCS6 .57 New Tube Types offered by Rad-Tel JEY8* .13 12€05 .58 | __25AVS .83
TacsE 52| _6aTa 79| __6csT .69 are marked with an asterish. F8 90| 12CU6 1.06|__258x4 .70
—ioKe- 60| eals 5| —ecue 108 W ve | Tise s | 7m0 11
“30K6* .60 52| 08 ; : ] 1204 69 |__ 25806 1.1
= (= R R (| |

.63 | — .87 | —_C6Y . Guid New T [ Catol & 8 120E8 .75 A .59
T3S 80| Teavs 41| epnas gy Cvide and NewTube & Porn Catolog oy o3| yo0is 85 | 25006 144

~8B05 60 12006 1.04 | __25CU6 1.11
8067 .62 12087 791 —250N6 1.42
ACMT .68 12075° .76 | —_25EH5 .55

—BCN? 97 |__12017° .79 |__25L6 .87

—_4B28 IEID —_6AX8* .92 | __6DKE ;59 :GﬂARANT[["

—_8CS7°  .74|__12018" .79 25wW4 68
—4CS6 .61 | —6BA6 .50 | —_6ON6 1.5 8CX8 .93 [__120U7 1.01 | 32675 .55
~40T6 55| __6BA8 .88 |__6D06 1.10 ~BEB8 94 120ws* .89 |37 .80
~—5AM8 79| _—6BC5 .61 |_60T6 .53 ASNT .66 12026 .56 | 3585 .60

3CL8 .19 12605 .69 | —35C5 .51

110Y7 75| 12666 .54 |__3516 .57
—12A4 .60 12EK6 .56 35w4 42

_12ABS 55| __126l6 .50 | 3525 .60
01 R:[1 ) pu— o J12AC6 49 |___12EM6 .79 |.__36AM3* .36
__5BEB .7g _gBESs ]éé —BEMT ! D G WS W e W e e — -:%:EUGG Z; _}%E;{GG .7g _gogg 6(31
«~—9BEB .83 | 68 .66 | ___6EU8 .7 = 5 83 | —-50 5
~5BK7 82| _6BHE  .65|_—6EW6 .5 lRAn TEI' s “' F' 'MPORTS 12287 94| 1278 .66 | —_50EH5 .55
._58Q7 .97 |—_6BH8 .87 | _6EY6® ;g IDesigned especiolly for Hi-Fi and Stereo |——12AF3 .73 |__12FA6 79| 506 .61

124F6 .49 12FM6 43| __T0L7 87
B | Forelgn Replaces Rad-Tel Price l
] T 4 B TR N U T v s e
TsCle  76|__6BL7T 1.00|__sGKe* .79y  gCTAR 12AM7 96 g_12A18  95|__126C6 1.06|__11723 .61
—_5CMB* .90 | _6BN4  57|__6GNa* .94 Lo bt i g
Popular New Tube Types Offered by Rad-Tel* (] EZ-81 &CA4 80 (] Popular New Tube Types Otfered by Rad-Tel*

RAD TE TUBE co TERMS: 25% deposit must accompany all orders, balance COO. Orders under $5: add $t
e ° handling charge plus postage. Orders over $5: plus postage. Approx. 8 tubes per 1 Ib. Subject
=3

§8 CHAMBERS ST.. NEWARK §, NEW JERSEY to prior sale. No COD’s outside continental USA.
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Complete power supply for transistor circvits and electrical experiments delivers 9 volts.

Inexpensive Battery Pack
To Test Transistor Units

By FORREST H. FRANTZ Sr.

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) butteries, this ver-
satile supply can handle most transistor
circuit operating requirements by furnishing
power in six steps from 1% 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

TIME spent by experimenters working the

e &y —

JOIN END TERMINALS
wITH WIRE —»

B — .

VAROQUS VOLTAGES PROVIDED

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

Determining Current 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 2N188A. Power transistors such
as the 2N255 and 2N307 require much higher

currents.
/ il
L+

+

POWER SUPPLY D EQUIPMENT
¢ -
3 o
. MILLIAMMETER

EQUIPMENT POWER (WATTS)s VOLTS
X MILLIAMPERES X 0. Q0I
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A metronome teaches the music student a sense af

timing and pace from the very start. Volume is

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

TIMER Qete
the BEAT

You don’t have to watch a clock
} or push buttons with this $16
2| i electronic metronome-timer

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 By JOSEPH R. NOONAN

composer.

Use it to pace....

music practice ¢ rhythm calisthenics ¢ dance practice
gymnastics ¢ high-speed typing

and to time....

photo printing » chem lab tests ¢ tape recordings

....- s
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CABINET DETAILS FOR TIMER

only once, the loudspeaker in this unit
gives you a continuous audible check
on elapsing time. Just set the range switch
on 3, 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 R1 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

UNLIKE most clock-type timers that ring

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 calibrotion.

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
(50C5) 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 is 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 P1 until the click frequency is exactly
one per second. Pot P1 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 %o 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

Symptom
No click at any setting

Clicks but P1 will not

calibrate at 1 second are leaky.

TROUBLE SHOOTING GUIDE

SCHEMATIC FOR
CTRONIC

SECONDS TIMER

MATERIALS LIST—ELECTRONIC PULSE GENERATOR
No. Req. Size and Description
RESISTORS

R1—150 ohm. 10-watt wire wound
R2-—1200 ohm, 1 watt

R3—150 ohm, I/, watt
R4—470K, g watt
RS, R6—100K. I/, watt
R7—270K, I/ watt
R8—1 meg, l/;‘, watt
R9-—10 meg, /'2 watt
R10—22 meg, |/, watt

POTENTIOMETERS

P1l—500K ohm IRC Q11133

p2—5 megohm IRC Q11—141

P3, P4, P5—10 megohm IRC Q11—143

P6—2.5 megohm IRC 011—239 (or 1.5 megehm IRC
Q11-—138—See Text)

P7—500K ohm volume control with switch S1

CAPACITORS

C1—40-40 mfd. 150 v. electrolytic (Lafayette C-126)
€2—.001 mfd. 600 v. molded by-pass (Lafayette C-500)
C3—.01 mfd. 600 v. molded hy-pass (Lafayette C-503)
C4—4 mfd. 150 v. ofl filled paper {Lafayette CF-115)

CHASSIS ITEMS

7 pin miniature tube socket (Cinch-Jones type TW2A)
9 pin miniature tube socket (Cinch-Jones type SW1)
V1—12AU7 tube
V2—50CS tube
V3—35W4 tube
Tl—output transformer 2500 ohm to 3.2 ohm speaker
(Lafayette TR-10)
§2—5 position rotary switch (Lafayette SW-78)
$3--2 position rotary switch (non-shorting type)
4" PM speaker 3.2 ohm (Allled 81P616)
line cord and plug
5% x 4% x 1/,” chassis (Lafayette MC-174)
isc.  pointer knobs, mounting strips, hook-up wire, etc.

b it 0 Nt et

AT

T

T e et 0 NS

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

Remedy

Check rectifier, C1. If R2 overheats, look for short In C1. Check for shorted or open capacitors, C3 and C4.

Too low 2 timing interval indicates R6 or R8 too high In resistance value, or that C3 or C4 are too large or

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

Clicks but does not main-
tain calibration

Clicks but at erratic in-
terval power line variations.

Leaky capacitors C3 or €4. Change in resistance values from overheating may be due to restricted chassis
ventilation or misplacement of parts.

Defective V1 tube. Poor contacts in S2 or S3. Defective 1. Occasional fiuctuations may be caused by
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Amplifier connected to 6-in. speaker in baflle (output)
and transistorized tuner (input).

By FORREST H. FRANTZ Sr.

Y 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 channpels (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

SOATN INPUT ) '

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,
R1, and R3) to a length of 3 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 1%-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 TA 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 RS,
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 board
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.

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 3 x 4 in.
Fasten it to the case with a piece of cello-
phane tape running the full length of the

POINTS TIED
TOGETHER BY
GROUNDING WIRE
ON PANEL

llll—

ORANGE

J3 ouT
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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 R1,
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 (1% in.),
SK-66 (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

RADIO-TV EXPERIMENTER 31

RED 10 S

Top view of
printed circvit 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 ohm speaker will work
reasonably well.

If you use the 1% 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 reslstors, 109,

R5 100K {/z-watt carbon resistor, 109,

RG-S SK miniature potentiometer with switch (Lafayette
vC-27)

R1, R3 50K minlature potentiometers (Lafayette VC-36)

J1,J2,J3  phono jacks, single hole mounting (Lafayette MS-568)

AMP g-transistor subminiature audio amplifier (Lafayette PK
22)

3 miniature knobs (Lafayette MS-185)
156 x 215 x 4” gray hammertone miniature case (Pre-
1 mier PMC-1002)
B 9-valt miniature battery (Buryess 2U6)
Misc. 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, W9QJO

ANY shortwave broadcast receivers
M have 7 or 14 mc 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 band or simply an interested listener
who wants a ringside seat for amateur, gov-
ernment or commercial communications on
VHEF, 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

RADIO.TV EXPERIMENTER 33

VHF Converter for Shortwave
Or Communications Receivers

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

Hom 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
bands with the same high
quality of sensitivity and sta-
bility it offers to high fre-
quency bands.

The unit in Fig. 1 has been

three years.
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 mc (2-meter) amateur
band can be covered by a single VHF receiver
converter. IF output is from 14-18 mc, or 7-
11 mec, 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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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 T1 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

CASCQ/DE AMPL
6eBZ7

TABLE 1—VHF BAND ALLOCATI

FREQUENCY BAND SERVICES

108—144 mc Aviation, Satellite Communica
tary Affiliated Radio Services

Amateur (Military Affiliated R
ices are just below 144 mc
Air Patrol is just above 148 m

Government, CAP

Land Transportation, Taxi, Railroa
tor Carriers, Telephone Comp
Maritime Moblle (Marine), Industri
Police, Fire, Hospitals, Public Safety

Television Channels 7—13

Telemetering

Amateur

144—148 mc

148—150 mc
150—174 mc

174—216 mc
216—220 mc
220—225 me

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 34 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.
Remove 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.

T-1 AsSemeLy
(BatroM VIEW)

SCHEMATIC — DIAGRAM
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DRILLING DIMENSIONS FOR CHASSIS |

Slip 3 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
% in. bit, drill holes at all punch marks. En-
large the chassis holes as in Fig. 4. Note that
many of the holes remain ¥ in. as originally
drilled. You can make the cut-out for trans-
former T1 in many ways. One method is by

drilling four 174 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.

Mount all tube sockets with #4-40'x Y 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. Inserta #4 lockwasher under the
other stud of C9 to serve as a spacer and in-
sert a #4-40 x V4 in. rh machine screw into
the capacitor stud to complete its mounting.

Now mount the crystal socket and trimmer
capacitors C1, C6, and C10, using #4-40x
3% in. binder-head machine sctews, fiber
washers, lock washers, and hex nuts. The
fiber washers are used under the screw heads
to prevent trimmer breakage and a fiber

1
. L o PG

Hs

Close-up views showing location of major parts 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 #4-40x Y4 in. vh ma-

chine screws with #4 lockwashers under
their heads. Attach the 5-lug tie-terminal
strip with a #6-32 x % 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 I1, and power switch S1. 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 L1, L2, L4, L5,
and L6 as specified in Table 2. Install coils
L1, L4, L5, and L6 parallel to and ¥ 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 L1, L5,
and the plate lead (to pin #6 of V1) of L4
should be 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

Port | 108-112 mc Band

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

120-125 me Band | 144-148 me Bond 1

151-157 m¢ Band Remarks

5turns, 271, |

4.turns, %" L,
tap at 3'% turas

fop ot 3 turns

3turns, V2" L,
tap at 1% turns

3 turns, 127 L,
top at 1% turns

“Knife” for maximum curve om-

i plitude & minimum tilt

12 17 turns, CL W,

%" 1D,

15 turns, CL W,
" 1D.

11 turns, CL W,
%" 1.D.

9 turns, CL W,
%" 1.D.

“Knife”” for maximum curve om-
plitude

7 turns, CL W,

6 turns, CL W,

4 turns, CL W,

4 turns, CL W,

Space from L5 for required curve

4 | %D, [ %" 1. I " 1.D. " 1.D. width
%s" from LS %" from L5 ¥i6” from LS %" from LS
L5 | 5turns, CL W, 5 turns, CL W, i 4 turns, CL W, 4 turns, CL W, Use €10 adjustment
: %" 1.D. [ %" 1.D. v" LD, | %" 1.D.
5 turns, CL W, |5 turns, CL W, 4 turns, CL W, 4 turns, CL W, Use €9 adjustment for max. VTVM
| %"LD. [ %1, %" 1.D. va" 1.D. reading at €12
%" from L5 v4" from L5 %" from L5 V3" from L5
Stancor Stancor Stancor Stancor ' Values for 14 me
| #RTC-8517 ( 'RTC-8517 #RTC-8515, #RTC-8515, IF output
| 3 turns | 4turns |
L7 " I
Stancor | Stancor Stancor | Volues for 7 me
ZRTC-8517 JRTC-8517 ‘ /RTC.8515, | 1F output
| 4 turns
| 31.333m¢, i 35.333 me, 65.000 me, | 68.500 me, For 14 mc output, anti-resonant
I 3¢d overtone | 3rd overtone 5th overtone 5th overtone | crystals
Y1 .
33.667 g, 37.667 me, 68.500 me, For 7 mc output, anti-resonant
3rd overtone 3rd overtone Sth overtone | crystals
4 18 mmfd ceramic-disk capacitor, Centralab #1D-180 (Lafoyette /CA-498) | For 14 mc output
& =
€16 | 91 mmfd ceramic-disk capacitor, Centralab #1D-910 (Lafayette #CA-33) | For 7 mc output

KEY: CL W, close wound

1.D., inside diameter

L, length of coil winding
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filter choke L10. Use #6-32 x ¥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 F1), then attach the line cord
and plug. Complete the wiring of the power
transformer and switch S1, then hookup the
filter capacitors C17 and C18. Install all
tubes, tube shields, and crystal Y1, 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 Adjust 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. Proper sup-
ply voltages and a good 6U8 tube will result
in a peak reading of at least 1.5 volts.

37

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

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-

MATERIALS LIST—VHF CONVERTER

Stock No.*No. Ren.Desip. Description

1 vl 6BZ7 electron tube
1 V2 6U8 electron tube
1 V3 6X4 electron tube
1 v4 0A2 electron tube
CA-368 1 cl 4.5-25 mmfd trimmer capacitor
(Centralab 822-A2)
CA-370 2 Cé6, C10 2.5-13 mmfd trimmer capacitors
(Centratab 822-.B2)
HP-28 1 c9 2.3-15 mmfd variable capacitor
(Hammarlund MAPC-15)
CA-61 v 4 C2. €3, c4, 1000 mmfd GMV ceramic disc ca-
cs, €7, C8, pacitors (Centralab CRL .1D.001)
13
CA-27 1 c11 47 minfd ceramic disc capacitor
(Centralab 1D-470)
CA-356 1 c12 1000 mmfd ceramic feed-thru ca-
patitor (Centralab FT-1000)
2 cl4, C16 18 mmfd (CLB 1D-180), or 91
mmfd (CLB 1D-910) ceramic
disk capacitor (see Table 2)
CA-86 2 C1s, C19 .01 mfd GMV ceramic disc ca-
pacitors (Centralab 1D-.01)
z-142 1 c17 1 mfd, 450 DCWV electrolytic ca-
pacitor; single section
7-139 1 c1g 40 mfd, 350 DCWV electrolytic ca-
pacitor, single section
RS-10 1 R1 68 ohm, V5, watt carbon resistor
(Allen Bradley)
RS-10 1 R2 470 K, V, watt carbon resistor
(Allen Bradley)
RS-10 -3 R3, R4, R9 1 K, V, watt carbon resistor (Al-
len Bradley)
RS-10 1 RS 10 K, V> watt carbon resistor (Al-
fen Bradley)
RS-10 1 R6 1 megohm, I/, watt carbon resistor
(Allen Bradley)
RS-10 1 R7 100 K, Vo watt carbon resistor
(Allen Bradley)
RS-10 1 R8 39 K, V> watt carbon resistor (Al-
len Bradley)
RS-11 1 R10 120 K, 1 watt carbon resistor (Al-
(Allen Bradley)
3RS-111 1 R11 5 K, 5 watt wirewound resistor
(Allen Bradley)
1 Tl shielded bifilar IF  transformer
(Stancor RTC-8569)
TA-324 1 T2 power transformer (Stancor PC-
8419)
TA-149 1 L10 filter choke (Stancor C-1325)
CM-56 2 XV1, Xv2  9-pin, mica-filled, top mounting
tube sockets with shield base
CM-13 -] 115/4” heater tube shields for 9-

pin sockets

Stock No.*No. Reaq.Deslg. Description

CcM-229 2 XV3, XV4  7-pin, mica-filled, bottom mount-
ing tube sockets
SW.a60 1 s1 SPST toggle switch
SW-468 1 switch plate for S1 .
EL-369 1pkg F1 type 3AG 34 amp fuse (5 in pkg)
EL-226 1 XF1 3AG fuse extractor post for fuse F1
PB-104 1 X11 green-jeweled pllot light assembly
(Dialco series)
PL-42 1 11 6.3 volt/0.15 amp bayonet base
pllot bulb y
L1, L2, L4, See Table 2 (20 enam. wire,
LS, L6, L7 718 bare wire, Stancor RFC)
L3 8 turns 20 enam. wire, close-
wound, 1/g” id
L8, L9 part of IF transformer T1
1 Y1l frequency control crystal, see Table
2
1 XY1l socket for Y1, (Millen 33302)
2 J1, J2 BNC coaxial cable fittlngs, singfe
hote mounting
EL-13 1 Pl 6’ line cord with plug
MC-154 1 2x5x7” aluminum chassis (Pre-
mier ACH 426)
3 insulated tie-posts (Cambion 1942-
F4)
1 S-terminal  tie-strlp, center mount-
ing terminal grounded
P-114 7 6-32 x /4" binder-head machine
SCrews
P-186 7 2£6 lockwashers
P-158 7 6-32 hex nuts
7 4-40 x 3g” binder-head machine
screws
10 4-40 x V4”  round-head  machine
screws
7 34 fiber washers
19 34 lockwashers
16 4-40 hex nuts

1({ 3t4 solder Jugs

P-242 rul;her grommet, 3g” mtg hole, %"
d

1 #6 solder lug
red, green, and blue haok-up wire

* Stack numbers are those of Lafayette Radio, 110 Jericha Turn-
pike, Syosset, N. Y.

NOTE—Communications receiver used with this VHF gconverter in
the front cover photo Ts the Knight-Kit R-55, which ranges from
530 kc to 36 mc, and also covers the 6-meter ham band. Kit
available from Allied Radio, 100 N. Western Awe., Chicago 80, V1.,
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 band 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 C1 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 L1 coil to adjust C1 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 C1 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 309% 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 C1 to make response
peaks equal in amplitude. But performance

1 1 L 1
_BASE-LINE  HORIZONTAL SWEEP TRACE 2

| i

VHE - BAND
CENTER FPEQUENV

|
BAND-EDGE
MARKERS

—

HIGH - FREQUENCY
— PEAK

LOW-FREQUENCY
|~ PEAK

_L““—"/

VHF-CONVERTE)? PESPONSE  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 C1, 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 VIVM 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 C1
(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 S1 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 band 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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——— ir Raid Radio Alarm and
Electronic Control

-~

The complete cireuit fits in a 4-in.-long plastic box.
A single hearing aid battery provides 22'%-volt power.

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

Q SENSITIVE relay that trips whenever

SENSITIVE
T

RELAY  conTacT
NOT USED

TRANSISTOR

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-

TO PM SPEAKER

DOOR

BELL
ALARM

sion, set the relay so
the contacts drop out
at about 50 microam-
peres and pick up at 2
milliamperes. Now 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

N L
HEARING AID BATTERY CLIPS

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 33 x 2%%-in.

P

TIE
- ] LU(ES VOICE COIL
/ ] T0
{ ! ALARM
{ 1 A
L_ss¥ 1 Mo y -
P e e sl SPEAKER SILENCE Sw.
RADIO CHASSIS W
CONNECTING ALARM TO ANY RADIO
P-N-P TRANSISTOR
or O3
S0 MF
A ARM
TRANSISTOR TYPE é
AUDIO QUTPUT
TRANSFORMER B~ 8+ NORMALLY  NORMALLY
224 PEN CLOSED
2 CONTACTS  CONTXCTS

SCHEMATIC

TO ALARM

BATTERY CLIPS

For easy assembly, use a perforated circuit board.
Moke 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 Ys-in. binding head screws to
fasten the relay base in place.

Mount the miniature audio transformer
and battery clips with 2-54 x Y-in. screws.
Use either a stock battery clip, or bend the
clips from 1 x 1-in. strips of tinplate or brass.
The center battery retainer clip is a % x 214-
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 22Y-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 Iugs 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 bell 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
Size and Description
SPDT relay, 2000 chm ceil (Sigina Type 4F)
minfature audio output transformer, 3.2 chm primary/
500 ohm sec. (Argonne FAR-119)*
P-N-P transistor (inexpensive type such as CK-722 or
2N-107)
C-D “‘Cub” plastic paper capacitor, 0.15 mfd., 400
dewy.
412 or 412E miniature 22/-v. battery
perforated plastic panel 334 x 2V, in.
4Va x 3% x 14" plastic box to house control
Mlsc. mounting hardware

* Available Lafayette Electronics, 111 Jericho Turnpike, Syosset,
L. 1, N Y.

Ne. Req’'d

e e e e
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The Quickie

A $10 three-transistor-pocket portable
for nearby reception

By FORREST H. FRANTZ Sr.

worth of parts will provide you a Quickie
(Fig. 1), a small portable radio which will
pull in most broadcast stations within a 10-
miile 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.

LESS than two hours’ wo& and about $10

Quickie is mode in less thon two hours.

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 134; in. from
the respective case edges with the heated ice
pick to establish centers for the tuning ca-
pacitor (Cl) and volume control (R1)
mounting holes. Enlarge the latter holes to
14 in. diameter with a taper reamer.

Cut off the excess plastic built up around

PICK-UP LEAD

Speaker in position for mounting.
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TO POSITIONS WHERE RED AND ORANGE
VOLUME CONTROL LEADS WMHERE
ORIGINALLY CONNECTED

4]

o " ~ gy T I g

30 MFD, 10 V. CAPACITOR MOVED
FROM BOTTOM OF- BOARD TO
THS _PO'SITION .

Medifying 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
(R1-S) with a hacksaw to a length of 3 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 Cl1, R1-S;'and L1.
Note that L1 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 (D1) 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 contro}l 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; 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

the amplifier wiring. The schematic (Fig. 6)
may be helpful.

Connect the green amplifier input lead to
the ground terminal on R1, the blue input
wire to the center terminal on Rl. and the
red and orange switch leads to the terminals
of switch S1. Connect the black and yel-
low amplifier output leads to the speaker
terminals.

MATERIALS LIST—PORTABLE RADIQ

Desig. or No. Description

R2 417 K, Vo watt carbon resistor, 109,

R1.S1 16K ";smatwe volume control wtih switch (Lafayette
VC-28)

Cl 365 mmfd. tuning capacitor (Lafayette MS-445)

D1 crystal dlode (Raytheon IN60)

L1 Hi-Q ferrite antenna loop (Miller 2004)

AMP 3-transistor subminiature audio amplifier (Lafayette
PK-522)

SPKR 22" pm speaker, 10 ohm voice coll (Lafayette SK-66)

Bl 9 volt battery (Burgess 2U6)

miniature knob (Lafayette MS-185)
1 1V x 31/ x 30” plastic case (Lafayette MS.298)
1 Parts for this project may be obtained from Lafayette

Radio, 112 Jericho Turnpike, Syosset, L. [., N. Y.

Shift wire position as needed so amplifier will fit in
place.
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- REMOVE GREEN
10" INSULATED VOL. CONT. LEAD.
ANTENNA PICK-UP CONNECT RESISTOR

LEAD PIGTAIL TO GROUND
STRIP
REMOVE RED AND i

ORANGE VOL, CONT.
LEADS. JUMP WITH
RESISTOR PIGTAIL

G \\
Li ‘ o1 BLUE

I A v BLACK
RIC* 2
L "% T lrereen
YELLOW
ORANGE -7/ P
i SPEAKER

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

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 opeding.

To Test Quickie, turn the volume control
all the way up. Rotate C1 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.

MICROPHONE 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

e 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.—JoHN A. COMSTOCK.

Desk lamp
mike stand

Record that tall stery us-

ing the desk lamp reflec-

tor to increase the range
of your hand mike

fit the lamp’s socket, and a % 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

o 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 killl And be sure you aren’t standing on a damp

basement fioor.

Don’t Kick

Your TV Set—

FIX IT

By JACK GRIMES

F 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 909% 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 be 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-
dsh. 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 Photofact 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

A..Jﬂl;

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,

The service tech uses on insulated plastic wond to

tap tubes. He watches the screen in a mirror, or

reflected from a window. Errotic picture er sound
pinpoints the foulty tube.
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QAL U7V 60 ["Low voLTAGE |mm5t N Py I o buy one of the filament
mna PWR SUPPLY | 5- SINAL 3 testers available for
VOLTAGE SOUND (F about $3.00.
SIGNAL If you notice a pun-
gent acrid odor, you
RF 1F IF VIDEO
‘ ‘ - may have a bad selen-
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CircuIT will require shop work.
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e (1 you notice any strong
CONTROL VIDEO SIGNAL _ SIGNAL smell or smoke.
A e T If all tubes light, in-
NORIZ | SWEED spect each one. After
SWEEP | SIGNAL P h
HORIZ SYNC MIGH the set has been on for

SIGNAL

AGC KEYING SIGNAL

] HV PULSE ~ |VOLTAGE[ y a few minutes, pull

Ly W

With cheater cord pulled out, the repairman care-
fully replaces an old tube with a new one. He works
with one hand only to aveid 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 be 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. 4). 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

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,
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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

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-
uets and novelty items. Drill two 32-in. holes
14 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 %g-in. pasteboard, or three layers of

l |SING two replacement transistor radio

B. OTIS Jr.

Y4o-in, thick or three layers of posterboard to
cut two speaker mounting panels 3%-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%-in. diameter will usually give you very
good resulits.

With the hole size determined remove the
speakers. Trim and cement a piece of baffle
cloth 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,-in. thick foam rubber 10%-in. long. At
the same time cut another piece 2%z x 53-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,
backing of fiberglass to eliminate stray sounds back

e o Y R
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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-in. length of Y4-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 S$K-193)*

4 conductor vinyl tovered cable (Belden 8444)

1 3 conductor phone plug (Switcheraft 12-8)

2 8 oz plastic cups (Auto Pak #1608, Plastic Container
Corp., West Warren, Mass.)

4 ft.  No. ll.gauge spring tempered brass wire.

1pc. 12 x4x34” foam rubber matting
1pc. 34 x14” 0.D. brass tubing
Misc. 2" paste board, tin can metal, 34" fiberglass matting,

soft coarse weave cloth (for panel opening), contact glue,
rubber cement, paint, primer, etc.

% Speakers and other electronic items required will be found in
the 1962 catalog of Lafayette Radio Electronics, 111 Jericho Turn-
pike, Syosset, L. 1., N. Y.

piece of 3-in. fiberglass matting 1%2-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
in 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 tompleted.

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

.was extremely low at normal levels, and

moderate at ear-splitting l'eveIS, 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. . ROCKEY

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 %-in. using the
tang of a mill file or a reamer. Next drill the
holes for the tuning capacitors (Fig. 3) to
Ye-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-

IF you live just beyond the acceptable qual-
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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 bhoth the rectifier and
electrolytic capacitor. The
ceramic capacitors may be

RADIO-TV EXPERIMENTER 51
OUTPUT TO TUNER 120 VOLT 604, POWER LINE

T {

TO ANTENNA
6 TERMINAL

" BARRIER STRIP

INPUT TUNING KNOB
% HOLE

i OUTPUT TUNING KNOB
= '2 HOLE

l\ TUBE SOCKET
(REAMTO FIT)

CHASSIS
ax7 ‘lo_ CAKE PAN

6AGS5 002
L3
s -
La
> Y
RFC 50
T'S:&E Rt MMF [ QuTeut
{ 1 ]
| 6 X 0 TUNER
- 2 _L oUTPUT
55 TUNING
ANTERNA wr ©02ZR Sa '
N l 002

i ~

GROUND  ~

LINE SWITCH
PINNO.3

(OPTIONAL} LI- 2 TURNS HOOKUP WIRE

TIGHTLY COUPLED TO L2

t§-4 TURNS # 14 TINNED
WIRE ABOUT 3"LONG,

Lon, ¢

o AL
5 e
120V 60~  .002 T
POWER
LINE L 4 2
o— L4- 2 TURNS
A BLACK PROWY ;_. HOOKUP WIRE
= TIGHTLY
e L

SeHEMATIC GREEN

MATERIALS LIST—FM BOOSTER

Amt. Req. Size and Description

plastic knobs, V4" shaft

cor No. PS 8415

at 50 ma.

L N o g

fruitcake pam. Ekco, 4 x 7V2” opening (approx.)
50 mmf variable capacitors, Cardwell PL 6004

six terminal Jones barrier terminal strip
power transformer: 120 v. primary, 120 volt secandary Stan-

selenium rectitier, Sarkes-Tarzian type 50 rated at 130 valts

eleggféytlc capacitor, 25 mfd, 150 w.v. Cornell Dubilier No.

Amt. Req. Size and Description

1 miniature 7 pin type socket, Amphenol

1 Ohmite Z-50 (50 mc) R.F. Choke

3 0.002 mfd ceramic capacitors, disk type

1 47 ohm, 1 watt resistor

1 100 ohm, 1 watt resistor

1 2 lup (Insulated) tie paint strip

2 1 lug (insulated) tie point strips

1 6AGS tube I

Misc. 2214 tinned copper wire, rasin core solder, haok-up wire, 6-32
machlne screws and nuts, twin-led and line cord
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6AG5 SOCKET

INSULATED TIE POINT

SELENIUM RECTIFIER

—

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 a é-terminal barrier strip on top.

wired in either polarity.

Check power supply operation by connect-
ing a line cord to the power terminals. - Then
fead 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 turing coils,
#14 tinned copper wire, around any conven-
ient round object (l-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 34-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.

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 6AGS5 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.

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 er 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, $3.75), 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

THE signal tracer is a valuable instrument

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 % 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 3z 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 C1, R}, 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 hefore, 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.

Now, solder two 234 in. lengths of No. 22
bare, solid wire to the amplifier board 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

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.

Amplifier before modification with original position
of 30 mfd, 10 volt capocitor to be relocoted.
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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 % in. of insulation from the cen-

REMOVE
RED ORANGE
I P
l-i—ww-J
BLACK
BLUE R3 ]
AmP
YELLOW
'GREEN - SPEAKER

4 ]9

Amplifier after modification, the capacitor having been relocated.

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

(lJ)'!sNI?J: Description

R3 4.7K, Vo watt carbon resistor, 10":,
Rl ZZUK Yz watt carbon resistor, 10%

R2-S 10K8 mlnuature volume control with swltch (Lafayette VC-
)

Cl .01 mfd., 600 volt tubular capacitor (Lafayette C-503)

AMP 3 stransls(or subminiature audio amplifier (Lafayette PK-
22)

SPKR 2" PM speaker, 10 chm voice coil (Lafsyette SK-66)

Jl miniature jack (Lafayette MS-370 including plug)

B 9 volt battery (Burgess 2U6)

1 miniature knob (Lafayette MS-185)

1 1l x 3V x 374" plastic case (Lafayette MS-298)

1 30" single conductor shielded wire (Belden 8411) and 2
Mini-gator clips (Mueller 30) for test leads

Parts for this project may be obtalned from Lafayetfe Radio,

111 Jericho Turnpike, Syosset, L. 1., N. Y.

Final assembl~.
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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

50 MMF
CERAMIC CAPACITOR
\‘ IN60 DIODE
TO SIGNAL TEST TO CENTER
POINT ON SET CONDUGCTOR
15K 15K
TO GROUND ON 1 B
SET UNDER TEST ¢ $TO SHIELD

INPUT
OUTPUT

¥

SCHEMATIC AND PICTORIAL SKETCH OF DETECTOR
ATTACHMENT FDR_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-
times 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. Mc¢CLay.
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Low range on most chm-
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

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 Y%
ohm to 25 ohms, you can easily set up a low range
reading from %o 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 fly 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 SW1 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 C1.

QUITE a few electrical and electronic parts
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The filament transformer is housed in @ small oluminum box (top). Mount the
It is located between the
meter and capacitor fastened to the panel with the top switch mounting holes.

silicon rectifier on an L-shaped aluminum bracket.

TO OHMME TER

6.32
RH MS

wn

-N‘ ~
y' ~
Dy R SO1 7 p,
(s€€ TEXT) | + 20 mrD ¥
—_— ’
' (&5 WV
2 3 5% ) L0 M 4
oo, RANGE (SEE TEXT) s
X2 4 Sw-1 N}
OHMETER RANGE SCHEMATIC - LO.RANGE OHMMETER
(-] -]

METER SCALE AFTER
CALIBRATION

Li=e " o lhN7

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 R1
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

MATERIALS LIST—LOW RANGE OHMMETER

No. Size and Description

M1 0-1 ma Meter, Olson Radio #ME-68

Dl 2 amp siticon rectifier, Olson Radio $RE-66 or equal

Tl 2.6v filament transformer. Olson Radio T-304

R1 5000 ohm 'j4-watt potentiometer, Lafayette VC-937

R2 20,000 ohm Y4-watt potentiometer, Lafayette VC-43

R3 3.9 ohm, 2 watt, carbon resistor (see text)

cl electrolytic capacitor, 25 mfd, 25 W.V., Lafayette
#C-129

SW-1 SPST stide switch, Lafayette #£Sw-14

SW.2 DPST slide switch, Lafayette $SW.16

S0-1 Cinch-Jones chassis mounting 2 conductor socket
£S-2402-DB {Allied 322H481)

Pl Cinch-Jones 2 conductor plug, ZP-402-CCT (Allied
#£40-H-910)

1 set of universal test leads, Lafayette #F-373

1 minibox, 234 x 2V x 154, Lafayette MC-358

1 plastic case, 614 x 334 x 2, Lafayette MS-216

1 panet for abave, Lafayette MS-217

Misc. 6-32 fh machine screws, Hne cord

Sources: Olson Radio, 260 Forge St., Akron, Ohic

Altied Radio, 100 N. Western Ave., Chicago BO, fil.
Lafayette Radio, 111 Jericho Turapike, Syosset, L. L.,
New York

3.9K
—A v A AN—

Rt 68K
K. T WATT CARBON
(SEE TEXT)

scale, reverse pot connections. With tests
finished, complete assembly by installing the
milliammeter.

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
14-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
V4-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 %o 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

HIS 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 ean be sealed shut
with Duco or plastic cement if desired. In-
stall the pushbutton switch in a Y-in. dia.
hole centered 2 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.

1.'5‘}

<

Top view showing
high-pressure pushbut-
ton switch.

Bottom view. ’

MATERIALS LIST—PUSHBUTTON MUSIC BOX

No. Req. Description

1 Momentary contact switch low pressure (Lafayette MS-449)
or high pressure (Lafayette SW-70); low pressure recom-
mended if toy is intended for a haby.

1 Electric music box movement—*""Moonlight Serenade’ (Lafay-

ette MS-760)

“Smoke Gets in Your Eyes (Lafayette MS-761)

““How Dry | Am’ (Lafayette MS-762)

“Around the World in 80 Days’ (Lafayette MS-763)

Battery (Eveready 935 or Burgess C)

1 x 254 x 354" plastic case (Lafayette MS-159)

Above parts can be obtained from Lafayette Radio, 111 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.

f you want light with your musie, connect
a flashlight bulb in parallel with the musical
movement. The box will then light up when
the switch is depressed.
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" Adjustable
for $1.50

Build it for your tope, recorder, ham
transmitter, club, school, or church

By ART TRAUFFER

OU’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
;o lsjuy 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 %-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 s':ﬁv_m)

DRAW 3" DIAMETER
CIRCLE, AND DIVIDE
INTO THREE EQUAL
PARTS (1,2, 3)"

BORE HOLE 1N CENTER
FOR UPRIGHT TUBE.
(SEE TEXT,

ﬂ BASE LAYOUT ~¢

RADIO.-TV EXPERIMENTER

Mike Stand

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
;‘Od by prying out the restraining lugs as in

ig. 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 34-in. doweling or scrap and drive
it into the end of the tube to secure it tightly
to the base.

Finish tht 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 5;-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 connector. Place an
insulated washer about ¥s6-in. od and 3g-in.
id on the chassis unit shank. Then twist the

5/8"-27 THREADS FIT
STANDARD MIKE

SOCKETS.\
AMPHENOL/’MIW)
75-PCIM
CHASSIS UNIT,

WITH HARDWARE
REMOVED.

BOTH MAVE
1/8-PIPE

THREADS

13/16"00 X 3/8" 1D

Insulated installation of
connector, ready for any
standard mike.

HA

61

HOW THE STATIONARY UP-
RIGHY TUBE 1S SECURED
TO THE WOOO BASE,

nFITTING POLE TO BASE(~—<])

BORE HOLE THROUGM
WOOD BASE AND REAM TO
ABOUT 13/16" DIAMETER.

(SEE TEXT l——— UPRIGHT TUBE

DRIVE A SLIGHTLY OVER~-
SIZE WOOD PLUG INTO
BOTTOM END OF TUBE.

I P

wooD BASE> BEND OVER LUGS.

Pd

MATERIALS LIST—ADJUSTABLE MIKE STAND
Size and Description
34 x 11 x 13” plywood (base) (or use 1" stock)
Newell closet poles (59¢ size at most dime stores)
Amphenol series 75-type PC1IM non-shorting chassis mount.
ing microphone connector (radio parts dealers).
1Y/g"-pipe toupling.
;;/_u" od and 34" id fiber or plastic washer (you can make
is
58" screw-type rubber bumpers
34" tape, 1 medium-size rubber grommet, short piece of
34" dowel, glue, paint

No. Rean.

W HE HEN

chassis unit tightly onto one end of a Ys-pipe
coupling as in Fig. 5A. Tightly wrap enough
34-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 34-in.-wide tape tightly
around the outside end of the tube (as in Fig.
5). The author used gray Muystik-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 AFTER INSERTING
COUPLING FOR SNUG FIT ABOVE ASSEMBLY
IN ENO OF DRAW-TUBE WRAP 3/4" TAPE
/TIGHTLY AROUND
TUBE.

o f OPTIONAL: DRILL HOLE,
1 INSERT RUBBER GROMMET
FOR MIKE CORD.

..... Sosec.occn. oo

FIBER OR PLASTIC
WASHER. ﬂ
EYELET—W UE

178-PIPE COUPLING.

lTELESCOPING TUBE OF FLOOR STAND.
TWIST CHASSIS UNIT INTO PIPE COUPLING.

PREPARED TOP OF TELESCOPING DRAW-TUBE
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DX the Short Waves With a

CrystalDiode
Radio

By FRANK WOODS Jr.

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 power, 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 hérewith.

Technical Considerations. Many short-
wave stations operate with much more power
than the strongest broadcast band stations.
Also, shortwave signals travel greater dis-
tances than ordinary broadcast band signals.
Consequently, the receiving antenna and
ground might well deliver about 100 micro-

EEANS QMRNNIN N EEES

RECENT availability of truly compact, high

"Triple-C” basic tuner comprises coil, capacitor and
crystal.

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 @ circuit in the
3.5-7.5 mc frequency range. The Q of the
ferrite core coil decreases substantially at
the high end of this band.

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
1 P
i T=c OUTPUT
-
= (PROJECT 1)
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Tuner cambined with powerful sub-miniature, five-
transistor amplifier. All companents con be attached
ta the breadboard or installed in an ald radia 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 depend 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
S-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-

83 ,

s ‘R_l
N\

=

SPEAKER

AMP

4
1 ILL
H

JE=M

(TOP VIEW)

= (PROJEGT 1

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 1l-ohm
speaker, this doesn’t matter toc much since
you're not concerned too much about fidelity
of shortwave reception. Here are possible
speaker-case combinations using Lafayette
stock numkers:

1. Speaker #SK-66, 2% in., 10 ohms, $1.49;
mount2d on #ML-81 perforated Masonite
board, 25¢, or mounted in 1% x 3%se x 4%6-
in. plastic case, #MS-162, 32¢.

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 (L1); 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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Rear view of crystal diode
""Quickie.”

tuner encased with

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 brovide 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

RADIO-TV EXPERIMENTER

MATERIALS LIST—CRYSTAL DIODE RADIO

Desig. or No. Description

PROJECT 1—BASIC TUNER

[ midget 1-gang TRF tuning capacitor (MS-214)

L 4”-dia. x 71" ferrite core (MS-331) plus insulated
#18 magnet wire (see text)

D crystal diode (Raytheon 1N60)

1 pointer knob (KN-40)

1 alligator clip (CN-268)

1 insulated hookup wire

PROJECT II—TUNER PLUS COMPACT AMPLIFIER

Tuner parts listed under Project |

AMP 5-transistor push-pull audio amplifier (PK-544)

R1-S mipiature potentiometer and switch (VC-28)

SPKR see text, Project I}

B 9-volt battery (BA-2)

1 miniature volume control knob (MS-185)
PROJECT 11l—WITH GENERAL PURPOSE OR HI-FI

AMPLIFIER

Yuner parts listed under Project |

AMP any battery or ac-operated high gain amplifier

PL RCA-type phono plug (MS-167 fits most hi-fi am-

plifiers)

PROJECT IV—MODIFIED QUICKIE 3-TRANSISTOR
PORTABLE

Quickie

all parts listed in material list on p. 42 except L1
Others

parts listed under Project | except C and D which
‘appear as C1 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

SHORT LEAD /ox—3
CONNECTING ;
SLEEVE _

pr SR V'8 e
/’vﬁ;s Gi_’l__*_

——
-1 i H R
perimental circuits EXTENGOR

which then have SWEAT SOLDERB[/

been dismantled, = ‘ i
the length of the ° N
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.

o After the same
components have
been soldered into
several diffefent ex-
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Practical

One-Tube Set

For the
Serious Beginner

Unhampered by a tiny cabinet, the novice can easily put together this basic circvit 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.

Experiments with this receiver will help
the student acquire an understanding of
radio theory

By C. F. ROCKEY

HETHER you are a serious beginner
Win 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
14-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 53-in.-long
shelf supports from scrap 1x2 furring strip
(actual size 3 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 1 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-

y11aN

— -
1" NAILS OR *5 X3 Fu SCREWS

PHONES

B CHASSIS SWELF LAYOUT
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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 is 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 be 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

eq. Description

125 volt, 15 milllampere, half wave rectifier power trans-
former (Stancor PS-8415)

dry disc selenium rectifier (Federal No, 1002A)

30 mfd 150 volt electrolytic filter capacitors (Cornell-Dubi-
lier)

base-mounting 8 prong tube socket (1.C.A.)

ferrite antenna coif (Milter 6300)

variable capacitor 365 mmfd max. (Milter 2111)

6SN7 GTB Tube

100 mmfd mica capacitor (Aerevox)

4000 mmfd mica capacitors (Aerovox)

.01 mfd 400 voit paper capacitor (Cornell-Dubilier)

% mlﬁ! 200 volt paper ctapacitors (one for testing) (Cornelt-
ubitier)

No. R
1

BN RN N

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.
Sement this winding in place and allow it to

ry.

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

T

B SLuc Ao.sThent LIS

ON FERRITE COR.

Underside of chassis shelf offers plenty of wiring
room. Insulated staple on left shelf support protects
line cord from undue strain.

in

e
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5 =
\:\T X = — T W [
E’\,‘\ *1\ :. ‘N?Qi/c O GROUAD WRE |—1

i :

POTENTIOMETER AND SWITCH

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
+209, without seriousty dlsturbing circult function.

O
2 megohm 1 watt resistor (1.C.A.) 9 N rscamcion A9
6000 ohm 1 watt resistor ().C.A.) sow | 1L A '\;F\)
S6K ohm 1 watt resistor (1.C.A.) ase s =S
2200 chm 1 watt resister (1.C.A)) N | S 550 || (1 TG 3
gzo ohmhl watt r!sistc:r (1.C.A) l . i ReeTmien L Lol ,\w):L o |
0000 phm potentiometer with switch, linear taper (Mallory) | \
Fahnestock terminal clips ‘i = ! .' - . —_,E }
bar knobs set screw type for Y4” shaft t <‘O o\ 4000 \
diat plate for tuning capacitor (Crowe) it - 00 @ lmlan ‘? —
line cord with plug B BHES = \
pair **Dependable’ headphones (Trimm) X 5 \

&
T —
B == doder ;naxs}(zniql
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POINT "X}
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TINNED NO. 14
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SCHEMATICS - STEPS | &2 HEADPHONE
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O (o
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' ¥ 'y IV POWER
N4 \ SUPPLY

LEAVE THESE
I;:/ BLANK AT THIS
STAGE

NOTE: CONNECT
PIN NO. 7 TO
MME " eroUND
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Y
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|[aNTENNA

COIL
NEWARK

ELEC.
NO.40F 128
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——"
AROUND /:_%E_W

100 MMFE

—4—\\\ 3
VARIABLE TUNING
CAPACITATOR 360 MMF

MAX MILLER NO.1120

=
CoiL 4000
(SEE TEXT) Mi

S~ COMMON GROUND WIRE

f GROUND
= «—— WATER PIPE OR OTHER GOOD "DIRT GROUND
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.

MAIN FERRITE
COIL WINDING

FIVE TURNS#22§
MAGNET WIRE
"HANK" WOUND

 TO ANTENNA

Advance the control, and note the effect of TO
feedback upon signal strength. The signal THREE TURNS— GROUND
probably will increase markedly up to the *22 MAGNET W IRE| | £
thud point, whereupon music or speech will "HANK" WOUND TO CATHOD
be marred by an unpleasant squeal. Rotate 0 GRID LEAK
the tuning dial slowly past the stations and KEEP T“ESES :ArND CAPACITOR
observe the pitch of the squeal and how it :(s)sglfgfg 8
varies with respect to tuning. T0 MAN 1

If you have another radio, tune it to the winDING . "QE#EOPYSA'?HV?IFRE
same station and note any interaction which ORIGINALLY
occurs. For this reason it is always a good CONNECTED HERE
idea to keep the potentiometer slightly belovy

. : & g »

e i point and, thus aveid “bloopns” g0 M 4B Conneerions 1o wan

You will probably find that addition of re- sCRew HEREUE G}

generation will not make the strong stations
much louder. It may even make them
weaker, but the quality of reception will be

HOW ADDITIONAL WINDINGS ARE
ARRANGED ON FERRITE COIL
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STEP 3 REGENERATIVE GRIDLEAK DETECTOR

~—______~COMMON GROUND WIRE

TOP VIEW OF
SOCKET SHOWING PIN NUMBERS

SCHEMATICS - STEPS 384
2 MEG

N4 {\/\/\/\/1 24 HEADPHONES
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2200 270 TO POINT “Y" IN
5% OHM K POWER SUPPLY
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-

~~—_____ COMMON GROUND WIRE
STEP 4: REGENERATIVE DETECTOR PLUS AUDIO AMPLIFIER

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 l% MAILING TUBE

' FROM ANTENNA
(100- 150' LONG)

LU L L L

NLRLALLRLRRLS

11l

) CONNECTION

TO FRAME
— !
TO ANTENNA

CONNECTION TO TERMINAL ON SET
STATIONARY
PLATES

365 MMF

CAPACITOR

OPTIONAL ANTENNA TUNING SYSTEM FOR DX

of the 6SN7-GTB tube. Wire in the three re-
maining resistors and capacitor.

When the audio amplifier circuit is added
signal strength of the radio will be 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 chms 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 be able to receive radiotelegraph signals
(CW) from ships and shore stations.
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Multiple Channel
Crystal Selectors

By HOWARD S. PYLE, W70E

ESPITE 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 most 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

External 24-channel erystal frequency selector fitted
with coaxial cord and plug to fit crystal socket in
the trensmitter.

Fully wired 24-point switch shown as it comes from
manvfacturer.
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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.

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 swplus gear, and fitted the dial decal
furnished with the switch assembly.

Next, I mounted a card holder frame with a
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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 erystal 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

- -‘ r I b .
R e
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 Crystal for these switching assem-
blies are designated as type FA-5 amateur
crystals (and holders).

If You Have Llarger-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 bit 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 be a real pleasure.
When your net control station tells you to go
up or down 5 or 10 ke, 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—15/25 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
ke, flip your switch and call him—it’s that
easy.

Compass
Ralvanometer

ANY electrical measuring instru-
M ments are based on the design
of the d’Arsonval String® Gal-

vanometer, but substitute a needle-sus-
pended coil riding on jeweled bearings

CONNECT

GLUED TO BASE

2t
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A FLASHLIGHT BAT~

" WIND SCOTCH TAPE ARCUND TO
% >~ HOLD WIRES IN PLACE

25 TURNS #28
MAGNET Wi
P RE

W

CLPSY,
fERMnNALs

for the hanging coil employed in the
original precise lab instrument.
The galvanometer is not often used to

TERY AND BULB,
BUZZER OR a TOY
MOTOR, ETC.

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 24 x 3%-in. scrap of plywood is
what you need to make the simple galvanometer
shown in Fig. 1. Cut a strip of cardboard 3 in.
wide and 334 in. long. Score the cardboard % 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

FIXED
CORE

CONDUCTING AND
SUSPENDING WIRE

’(/ coiL

,/Q\

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.

MIRRQR
HANGING

POLES oF Connect the galvanometer in
K ”?&Sgﬁgfe 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.

The 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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”0_4 Train Contro/

By ERVING EDELL

UILD this economical dc¢ 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 715 x 12-in. panel of hardboard
or aluminum sheet not over ¥e-in. thick. Fol-
lowing dimensions (Fig. 3) drill the %-in.
holes for the switches and the 3g-in. holes for
the rheostats. If you are working with a Y-
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 holes to match its mounting plate.
You can substitute a 5-amp Mantua MRC
circuit breaker available at hobby dealers.

If the engineer hadn’t hit the panic switch, this
would have been a three train crash with damage
to expensive hand-worked models.

Double or ftriple 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 ¥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 dc 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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MOUNTING HOLE
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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.

MATERIALS LIST—HO0-4 TRAIN CONTROL

Amt.
Req. Size and Description

1 T1. transformer, open frame type Pri. 115VAC to 17 VAC
with center tap. 85 Watt cutput, 5 amps.*

S1 Sarkes Tarzian Model S-5670 center tap silicon rectifier
rated at 4 amps, continuous service at 12 VDC.*

R1—R4 Rheostat, 35 ohm 25 watts.

Pointer knobs for above.

SW1, DPST toggle switch, 3 amp, 125 volts.

SW2, 3, 4 and 5 DPDT toggle switches, 6 amp 125 volts
Olson Electronics Ine. #£SW156 or equal.

Pilot lamp assembly and bulb for 110 volts.

J1 closed circuit phone jack, for panic switch.

P1 phone plug for above panic switch.

Circuit breaker, Mel Rain 5 Amp or equal.*

8 terminal barrier strip. Cinch Jones #8-141 or equal

7V% x 12" panel. hardboard or aluminum ¥,,” thick or less.
18-gage solid copper hookup wire.

Wood screws, metal screws, 3 doz. crimp-on or solder type
terminals.

Note: ANl of the above items can be obtained at your local elec-
tronic supply house. Items marked with asterisk can be ob-
talned in a special kit. Send $11.95 for Kit No. 4, SCIENCE
and MECHANICS Kit Department, Dept. 825, 450 East
Ohio Street, Chicage 11, NI.

bt b e bl S b

-
e
2~
)

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 rheastat.

(B) 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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Flush panel mounting (6A) versus a sloping panel (6B), the latter
sides made of 3-in. lumber cut at a 60 angle.

SCHEMATIC
o @}___)_—_n
Als PANIC BUTTON (PHONE PLUG) | __]
Swi
—
| i 2
o o
sw2 oOXO
+ ] 4
—
- 5 6
Alternote construction— | T
o full wave selenium rec- H DEAD CENTER
tifier mounted over the l TYPICAL " 1AND 2 —TO POWER
rramsf Sl Do | cENTERTAP PR B 5 g P B TRANS, AND RECT.
ranstormer: Loty e | RECTIFIER Jelelele|elele BARRIER 3AND 4 — TO TRACK
con often be obtained in S — — — W} ®'®;® ololslsl STRIP AND RHEOSTAT
|19

surplus stores.

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 R4 TRACK INSULATORS

TORI

LAYOUT

SUGGESTIONS
TO R2 -

4 SECTION AUTOMATIC SPEED CONTROL

5 ANDE=TO1AND2

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.

TOR!

TO R3

TO R2

INDEPENDENT CONTROL 4-TRACK LAYouT 1O R4
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AC Volt Board for $6

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 dc 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 1-in. dia. hole to
mount the 25-volt transformer, L1. Enlarge
one of the perforated holes with a drill or
reamer to %-in. dia. to mount the switch, S1.
Enlarge another hole to 3-in. diameter for
the line cord.

EXPERIMENTERS and technicians have

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, S1, 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 6 19 25 31 84
OUTPUT

TERMINALS 5-6 3-5 3-4 3-6 1-6
INTERNAL

CONNECTION a-6 e -

90 96 115 121 140 1436
1-3 1-5 1-2 1-6 1-4 1-6
2-4 2-4, 2-5 2-3 2-3,

3-6 4.5

available to keep the connections from touch-
ing the table. I used a piece of 3z x 13s-in.
door stop and cut two 1134-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 nrd 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 6x11 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 enciose your voit 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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DLACK POSTS BELOW

Parts mount easily on a perforated board.
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Under view of board.

MATERIALS—AC VOLT BOARD

Desig.

or No. Description

L1 25.2 valt, 1 amp filament transformer (Stancor P-6469)

L2 6.3 volt, 1 amp filament transformer (Lafayette TR-11)

S1 single pale single-thraw taggle switch( Lafayette SW-21)

6 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

1 two-tug tiedown strip (Lafayette MS-232)

1

Y& X 72742 x 112743, perforated Masonite board (Lafayette
ML-81;

Desig.

ar No. Description

2 34 x 13 x 1134” wood strips

1 ac line cord and pluy (Lafayette EL.13)

For inter-connection 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.

GE NF 2
l g '® 30 5Q
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Experimenter’s Antenna
Impedance Bridge

By JOE A. ROLF, K5JOK

OU’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. C1, 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 C1 and C2 be quality 5%
silver mica capacitors, and that R1 has a
linear taper.

The unit is housed in a 3 x 4 x 5-in. Minibox.
A partition of light aluminum isolates R1 from
C1 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, J1 and J2. Cland
C2 are identieal and therefore have equal im-
pedances, so that when R1 is adjusted to equal

Aluminum baffie shields bridge arms C1 and C2 from

the rest of the circuit to prevent interactian at high

frequencies. Binding posts J2 and J4 are grounded

to the .cabinet, while J1 and I3 are insulated with
extruded washers.

SENSITIVITY

The campact impedance bridge simplifies antenna
design and canstruction.

saud

the impedance of the antenna connected
across J3 and J4, a zero potential exists be-
tween J3 and the junction of C1 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 Bridge, 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 R1 set at
mid-scale and connect a 50- to 1000-ohm re-
sistor across the bridge output terminals. At
some part of R1’s rotation, the meter will take
a pronounced dip. At this null, the bridge is
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balanced and R1 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 J1 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 me. 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.

rectly to antenna.

MATERIALS LIST—~ANTENNA IMPEDANCE BRIDGE

Desig Description

C1 330 mmfd 59, silver mica capacitor

C2 330 mmfd 5%, silver mica capacitor

c3 .005 mmfd 600-volt ceramic disk capacitor

CR1 1N34A diode, or equivalent

J1, J2, J3, J4  screw-type binding posts

M 0-1 Milliamp meter (Calrad CMO 38-2) or equiva-
fent

R1 0-1000 ohm control, finear taper (Centralab B-5)
or equivatent

R2 0-5000 chm controt (Centralab B-10) or equivalent

RFC 2.5 millihenry choke (National R-100 2.5) or
equivalent

Cabinet 3x4 x5 (Bud CU-2105) Minibox, or equivalent

Misc. Y16 X 3 x 5" atuminum 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 me. Useful readings are possible up
to about 100 me. Accuracy can be improved
by using a 500 ohm control in place of R1, 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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Youthful experimenter’s dilemma over use of this
unidentified radio frequency coil can be resolved
quickly by simple formula.

By FORREST H. FRANTZ Sr.

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 is 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

RADIO experimenters who want to build

How to Design
Your Own RF Coils

This simple mathematical methed will alse help the
experimenter determine inductance of salvaged, unlabeled

surplus units

TABLE |
ENAMELED MAGNET WIRE
Gauge No.  Dia. {In.)
14 .0659
16 .0524
I8 .0418
20 .0334
22 .0266
24 .0213
26 .0169
28 .0135
30 .0108

is bound by using the formula L = 25400/ (f°C)
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/v/LC. In this case, f = 159/1/239 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 for 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= (Y/r)vL(9r + 101)
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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 I is the length of the
winding in inches (Fig. 2). If a 1-in. dia. (r =
% in.) is used, the formula simplifies further
to

n = 2L (4.5 + 100)

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 l-in.-dia. coil form. We must also as-
sume a winding length so try 1% in. Number
of turns then required are

n = 2\/240(4.5 + 10 X 1.5y
Thus,
n = 2,/240 X 19.5, or n = 21/4680,
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 I/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 mmitd 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 34-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 \/110/V/15, or
about 2.7. Clearly the frequency range cited
in the problem cannot be 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 = (l/r)\/L(9r + 101)
Since r is 3/8 and I/r is 8/3 this becomes
n = (8/3)1/57.8(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 mec, 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 mec.

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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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 l-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

IS YOUR receiver accurate near band edges

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 is developed across a
resistor, which is not frequency sensitive.

Begin Construction by drilling four holes
in a 4 x 214 x 15-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 S1, coaxial jack JI,
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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MATERIALS LIST—HAM BAND MARKER

eq. Description
B1 battery (Burgess type U10. 15 voits)
1 J1 standard coaxial jack (Amphenol type 83-1R)
1 S-1 pushbutton or slide switch (see text)
1 M1 natural aluminum Minibox (Bud type CU-30024)
1 BH1 battery holder (Keystone type 166)
hardware, grounding lug

Above parts can be obtained from Allied Radio Corp., 100 N. West-
ern Ave., Chicago 80, IIl.

1 PCM1 printed circuit module/oscillator (International Crys-
tal type TRO-2)
1 3500-ke crystal (International Crystal type FA-5)

Last two parts can be obtained from International Crystal Manufac-
turing Co., 18 N. Lee, Oklahoma City, Okla.

No. R
1

Misc.

switch in parallel with the pushbutton switch
S1 for continuous operation. Make all con-
nections to the printed circuit board 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 B1, in the holder, and you are ready
for operation.

Many Uses Are Claimed, the most obvious
being the alignmient 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 me (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 be 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 back
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
ke 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.

e -

_ ¢

MOUNTING SCREWS

FOR PRINTED

CIRCUIT MOOULE —g——
b

o5 COAXIAL
R [ CONNECTOR

& ~_ P

||€_3}'; MOUNTING DIMESTIONG

!
[

TOR

—

h——— 18

BOTTOM COAXIAL END

STANDARD
COAXIAL JACK

: ' outeut

NOTE:
DASHED LINES

2 INDICATE PRINTED
, CIRCUIT MODULE,

'I’iﬁ_.'h._:r

Note: When checking VFO drift, turn the
beat 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 WWYV 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 mfd
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 ] Aﬂteﬂﬂa BUX

By JOE A. ROLF, K5JOK

This convenient unit se-
lects antennds, 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.

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 3% x 6 x 8-in. Minibox. If you wish to

TIRED of fishing through a jungle of coax

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, L1 (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 ! in. from one end.
Feed the hookup wire through the shield and
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Cabinet is small, yet adequate for easy installation

of components. Note short, direct two-conductor

wire leads between phone jacks on front panel (top
left) and coaxial jazks on back panel.
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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
R1

Now wind L1 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-N-1 ANTENNA BOX

Deslig. Description

Cl.C2.C3,C4 .001 mfd., 10Q0-volt ceramic disk capacitors
CR1. CR2 1N34 diodes, or equivalent

J1, J2. 43, J4. J5 chassis-type coaxial jacks

JP1, JP2, JP3 standard phone jacks

L1 28" of RG 59/U coaxial cable (see text)

M 0-1 mitliampere dc meter

PL standard phone plug

R1 47-chm, V/-watt resistor

R2 25K, Va-watt volume control, C1 taper

Relay DPDT retay, 110 volt ac coil

S1 SPDT toygle switch

chassis Minibox, (Bud CU-2109)

Misc. 36" of small-dia. hookup wire, line cord and

plug, 2-conductor cable

additional switch in the antenna box for this
purpose.

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.

“Hold it! | forgot to load the satellite’s recorder.’”
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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 ke is a popular spot; in the Pacific
Northwest, it might be 670 ke. Another stunt
is to move just above the BCB, 1610 through
1620 ke, 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-

| T’S a sure thing. The listener who is able to
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= OUTLAW DX —

Logging unlicensed transmitters
presents a challenge to any DXer

BY C. M. STANBURY I
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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 be signed and mailed back to you, they
will (despite a possible $5000 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 voicés
operating from the back of a truck, aboard ship,
or secretly from a neighboring country. On
such a “wanted” list we would find the Red-
backed Radio Espafia Independente, a station

TABLE A—UNLICENSED SHORT WAVE TRANSMITTERS

KC/s. STATION
6000 Radio Swan
6340 FLN ’
Algerian Renaissance Radio
6430 FLN
Algerian Renaissance Radio
6960 Radio Espana Independente
11260 Radio Espainia Independente
11835 Algerian Renaissance Radio
12160 Radio Espana Independente

NOTES
Unlicensed but not clandestine, jammed

Interfere with each other deliberately

Jammed
Jammed
After government Radio Alger signs off
Jammed

All frequencies, except that of Radio Swan, are subject to variation, and other channels may also be used.
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The author’s prepared QSL from outlaw WCBJ. This
card 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 mfd
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.—JouN
A. ComsTOCK.

VENT HOLES

METAL TUBE
SHELL

TRANSISTOR
CIRCUT

CUT-AWAY VIEW
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 TRANSFER SWITCH

Front.panel view of two-

channel mixer well-sulted for

use with high-fidelity equip-
ment—and inexpensive!

phones, phono pick-ups,
tuners, ete. 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 (V1A 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,
J  still separated, each go

HIGH-EFFICIENCY

Two-Channel Mixer

By W. F. GEPHART
e MIXER 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-

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 (R%). 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
volts ac at .7 amps
and between 150
and 250 v. dc at 5
ma. This power
may be brought in

=7 r-=1

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

SCHEWATIC

HIGH EFFICIENCY

TWO-CHANNEL MIXER

Back of panel view of mixer with cover removed. Note Input jacks
and Hum' Control on end panel at right.

&

150 B
_ oI BT W

" . 4 4 O
SW, SHOWN ON DIRECT | 4
27 posiTION vV, O -
S 5
e e—,

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 (3% x6x 10 in.) should be used. The
same size chassis piece can be used, but it should
be mounted to one side, leaving 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.

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 3-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 ;-
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

www americanradiohistorv com


www.americanradiohistory.com

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-
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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. Butsuch
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-

‘“J?.

5] ”

a3 DIA.

wise half of the other is
shorted out with a small
piece of shim brass which
results in the potentiometer
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

é‘DIA, TOP VIEW ‘ 2%" = VEI';a on 'the shorted-to-ground
THAS SIS LAYOUT section. This results in fad-

ing action from full signal

BAKELITE FIBER RING SUPPORT A to zero to full signal B.
EFRONT CARBON STRIP To modify the potentiometer (use a 2-meg.
PLATE \ o~/ pot.), cut a strip of shim brass (as thin as is
! . i — <10p BRASS available) the width of the potentiometer carbon

/ - STRIP AT strip. Using an accurate ohmmeter, adjust pot’s

SHAFT I/ RESISTANCE arm to the exact midpoint, and mark it carefully.

MIDPOINT

SHIM BRASS
CEMENTED TO
CARBON STRIP

SOLDER STRIP
TO TERMINAL
RIVET

POTENTIOMETER
MODIFICATION(R7)
(BACK VIEW OF

FRONT UNIT, WITH

REAR UNIT
REMOVED)

WWW americal

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.
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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-
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 Funec-
tion Swijtch 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

R1, R2— .5 mey. potentiometers®
R3, R4—1500 chm, I, watt
RS, R6— .1 meg. Vo watt
R7—Dual 1 meg. po enhometers* (See text)
R8—47000 ohm, !, watt
R9—15000 ohm, 1 watt, wire-wound
R10—10000 ohm, 1 watt, wire-wound
R11—200 ohm, 2 watt notentlometer (Mallory C200P or M200PK)
Cl, C2—10 mid, 25 volt
C3. C4— .05 mfd, 300 volt
C5— .2 mfd, 300 volt
€6, C7—20 mid, 250 volt
electrolytic
C8—40 mfd, 250 volt
electrolytic
SW1—DP 3 pos. Lever Switch (Mallory 6243 or Switchcraft 3036L)
SW2—DPDT toggle switch
J1, J2, J3—Phono Jacks =
V1—=12AX7
V2—12AU7

Mallory FP-320, Sprague TVL 3540

Case—Bud Minibox 3x5x7”
Tube sockets and shields, knobs, shielded wire, etc.
Additional "and Substitute Parts Required 1f
Power Supply Is To Be Included.
(See Fig. 6)
T1—Filament Transformer: Secondary 6.3 volts @ 1 amp
T2—Fllament Transformer: Secondary 6.3 volts @ .5 amp
SR1—20 ma. selenium rectifier
R12—5000-0hm, 1-watt, wire-wound
€9-—40 mfd, 150-volt, electrolytic
SW3—SPST toggle switch
PL—6.3-volt pilot light and jeweled socket
If power supply is used, larger, low-voltage gquadruple condenser
unit can be used to act as €6, C7, C8 & C9; such as Mallory
FP 312 (100-80-60-40 mfd @ 150 volts).
* All potentiometers must be linear taper
3 Jacks may. be varied to suit needs; however, adapters made by
Switchcraft can be 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

e 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 cljps one at a time. This method makes it
unnecessary to bend the leads at all.

| |

Fuse Holder Eases Testing

e 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

.

o e

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

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-

STANDARD phono oscillators have been

Interior view showing ports loyout.

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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2N384 BASE CONNECTIONS-
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MATERIALS LIST—FM PHONO OSCILLATOR

Desig. Description

B1 9-volt transistor battery (Eveready type 216)

B2 1.5-volt pen-lite cell (Eveready type 950V)

cl 5 mmfd mica or disk ceramic capacitor

c2 .01 mfd disk ceramic capacitor

c3 S mmfd mica or disk ceramic capacitor

CR-1 500 milliamp silicon rectifier, replacement type
(International Rectifier type SD-500 BU)

J1 pin jack socket

J2 phono jack, input type

L1 4 turns 718 enameled wire spaced in. aver 3g-in. dia.
slug tuned form (National type XR-91)

L2 1 turn #18 enameled wire wound near L1

R1 1000 ohm Y -watt resistor

R2 2200 ohm /;-watt resistor

R3 15K ohm !/, -watt resistor

R4 1 megohm Y -watt resistor

RS 1 megohm /:-wau resistor

Ré 82K ohm !/,-watt resistor for changers having .5-volt out-
put (see text for other values)

RFC .8 mh RF choke (Miller type 6175 peaking coil)

S1 SPST slide switch

1 RCA 2N384 transistor

1 minibox (Bud type CU 2100A)

1 4-pin transistor socket

1 Yhe X Va X 144" aluminum sheet

Misc. screws, wire, battery connector for Bl

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. RS, 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
Fig. 2 was constructed in a 234 x 2V x 15-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 %g-in. aluminum tran-
sistor socket mounting bracket and “on-off”
switch (S1) 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 ¥ 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 S1 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 be 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 -Y-ou-r
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 malte 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

¢) When total resistance is zero

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
¢) 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
¢) Light bulb
d) All of these devices

The element in a transistor serves

th;-):ame purpose as a cathode in a vacuum

tube.

10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

10.
11.

12.

13.
14.
> 16
16.

17.

18.
19.

20.
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The n-p-n and p-n-p transistors are:

a) Junction type

b) Point-contact type
In television, interlaced scanning is used to:

a) Widen channel

b) Reduce flicker

¢) Increase frame rate

)y ——
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
The sound transmitter at a TV station em-
ploys modulation.
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.
In the United States, a) negative, b) positive,
picture tube phase transmission is used.
What is an intercarrier type TV receiver?
The blanking signals are transmitted to
—  the electron beam in the pic-
ture tube during .
In color TV, what signal corresponds to the
video signal in a black and white system?
The video transmitter at a color TV station
employs amplitude modulation.

a) True

b) False

> )|

Answers

. Capacitor (or capacitance); inductance (or

coil).

. a) The inductive reactance equals the ca-

pacitive reactance.
10 ok (R: X R:)
oMM TR + Re)
The total of the wattage ratings, 20 watts.
b) Ohm.
True (the law of conservation of energy).
Capacitor; capacitance; a) 25 microfarads.
b) Microphone.
d) All of the devices.
Emitter.
a) Junction type.
b) Reduce flicker.
d) 15,750 cps.
Frequency.
Syne. (or synchronization).
a) Negative phase transmission—white max-
imum signal, black minimum signal.
A TV receiver that uses a common LF. for
amplifying both picture and sound.
Blank out; retrace.
The “Y” or luminosity signal, a combination
of the three colors.
a) True.
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Small, inexpensive and tops in performance for price,

that’s thls sound-level, applause meter.

COMBINATION applause and sound lev-
el meter is a device that is both use-
ful and entertaining. If you should be

A

looking for a nice quiet location for your new
home, for instance, this instrument will help
you do the job scientifically. More probable
jobs would be locating rattles in cars, vibrations
in machinery, and even termites in woodwork.

BACK

l..
16

ALL UNMARKED MOLES
ARE % DIA

AMPLIFIER eomo
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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"

By FORREST H. FRANTZ, SR.

And when those am-
ateur contests are
held, here’s your
scoring device. We'll
say no more about
what it can do; as
soon as you've con-
structed it, you’'ll
start to find uses to
which to put it.
High - precision
sound level meters
cost several hundred
dollars. They’re made
out of the highest
quality components
and they have high
caliber circuitry
wired into them. As
an experimenter, yol 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 %a x 115 in. You need two of them 634
in. long, and two 3 in. long. Glue and brad them
together to form a frame on which the 31144 x 634
in. perforated Bakelite front and back panels will

METER
cLAMP
BRACKET

|_circUIT
BOARD

PANEL

THE METER IS HELD IN

PLACE ON THE PANEL

BY THE METER CLAMP
BRACKET
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fit. I enameled my
frame gray, but
almost any color
goes nicely with
theperforated

TO

PICTORIAL (TOP VIEW)

14700}

JACK
boards. i

Drill the front
and back panels
as shown in Fig. 2.
I used a fly cutter
to cut the 24-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-

-a—q;'
i+ 25 MF |

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 Bakelite
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. B

(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 1% 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
5% 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 (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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TR3*
8 6

“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 C1 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,

10 E

o]

IF YOU EXPERIENCE FEEDB%CK,
MOUNT TRANSFORMER (TRI
PARALLEL TO THE PANEL,ON
BRACKETS, INSTEAD OF
DIRECTLY ON THE PANEL

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

/> watt carbon resisto's, 1(% tolerance
R3, RS 470 ohms

R4 100K

R2 330K

R1.S %OK miniature volume control & switch (Lafayette VC-
8)

Cl 8 mfd, 6v ultra-mintature electrolytic capacitor (Lafay-
ette P6-8)

c3 30 mfd). 6v minlature electrolytic capacitor (Lafayette
CF-104

c2 25 mid, 6v ultra-miniature electrolytic capacitor (Lafay-
ette P8-25

c4 100 mfd 6v miniature electrolytic capacltor (Lafayette

MIKE 2'/ " PM loudspeaker, 10-chm voice coil

TR1 K2/10 ohm output transformer (Lafayette TR-93)
TR2, TR3 10K/2K driver transformer (Lafayette TR-96)

T1, T2 2N107 transistor (General Electric)

1N64 diode (General Electric)

subminiature phone jack (Lafayette MS.282)

0-1 ma meter (Shurite 8300Z)

battery (Mallory TR146F)

(See text for less expensive alternates)

sheet of minlature perforated Bakelite board (Lafayette
MS-304)

3114 x 634” minlature perforated Bakelite boards
(Lafayette MS-305)

3K headphone (Lafayette AR-46; the jack is supplied
with the headphone and does not have to be obtained
separately if the headphone is obtained from Lafayette)
1 miniature knob (Lafayette MS-185)

Al circuit components can be obtained from Lafayette Radio, 111
Jericho Tpke., Syosset, N. Y.

= N~ <O
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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 scale 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

Ti

108

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 » 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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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

Determining leakage current at various collector volt-
ages. Transistor under test is in socket at right of
large meter.

ERE’'S a valuable addition for the ex-
H perimenter’s lab which will perform

more transistor checks than any com-
mercial unit we have yet seen in the under-
*$100 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 dec 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 19
resistors could cut out another $5.

This checker makes dc 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, com-
mdn 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 Ponel view.
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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 dc 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 (B1)
through base and emitter. Collector cur-
rent flows from the variable supply voltage
through M1 and from collector to emitter. If
the base current is known, the current gain
can be determined by reading meter M1.

In the complete circuit, there are a number
of refinements. Since Bl 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. Resistors R1 through R7 provide fixed

- C aF TesTS

—.r

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.

L PR

]

g

move test switch S4 to the left and read the
leakage current on meter M1. 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 S1 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 de 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 R1 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
R1 4K 19 resistor R17 82K V,-watt resistor T driver transformer (Triad
R2 8K 1% (4K + 4K) resistor R18 10K potentiometer A-81X)
R3 40K 1% resistor R19 100 chms l-watt WW resistor T2 26 volt filament transformer
R4 80K 19, (40K + 40K resistor R20 400-chm 4-watt potentiometer (Merit P-2962)
RS 135K 1% (120K + 15K) re- R21, R22 820-chm VA-watt resistor T3 modulation  transformer 10K
sistor R23 25K 19, resistor primary 1:1 turns ratio (Merit
Ré 270K 1% resistor R24 470-chm Vs-watt resistor A-3007)
R7 400K 19, resistor R25 1500-0hm 19, resistor TR1 2N107 transistor
R8 5K Vj,-watt resistor D1 IN536 Silicon rectifier TR2 2N308 transistor
R9 100-0hm 1%, resistor D2, D3 IN34, IN6 J closed circuit jack
R10 5.55-0hm 19, resistor 1-pole, 9-position rotary switch M1 4” 0-1 ma meter
R11 1.72-0hm 19, resistor {(Mallory 32112J)) M2 2” 0-1 ma meter
R12 1K l-watt resistor s2, 83 6-pole, 3-position rotary switch NE NE-51 bulb and holder
R13 25K potentiometer (Mallory 3263J) C1 .1 mfd. 200-volt capacitor
R14 2K Vo-watt resistor S4 DPDT spring-return lever switch c2 500 mmfd. capacitor
R15 .27 meg. Vy-watt resistor (Switchcraft 3037) X 3 .005 mfd. 200-volt capacitor
R16 .1 meg. V,-watt (Not required s5 1.pale, 4-position rotary switch c4,C5 100 mfd. 50-volt capacitor
if neon bulb socket includes (Mallory 32154) Ceé, C8 10 mfd. 25-volt capacitor
dropping resistor; use only if S6 DPST togole switch c7 25 mfd. 25-volt capacitor
standard bayonet base socket is
used.)
Misc. 4x7x12” Minibox (Bud CU-2111A), 3 transistor sockets (Elco 3309), 6 knobs, 3 binding posts, tie points, rubber Teet, hardware
T - S If an audio oscillator is available, set it for
H e D) c\’i 3000 cycles and connect it and the VIVM
i'{ o b e { e across the primary of T2. Turn the transistor
(35
dl ! ~ ! tester “off,” but set S2 (type of test) on “LO
VI \ ]H;'_, ¥ e r i AC.” Gradually increase the output of the
L P gt -" ¥ —T oF audio oscillator, marking reference points for
= % f . A s various voltages (as read on the VTVM) on
¥ S TR N the meter M2 scale. When full-scale deflec-
1O O —0 tion is reached, switch S2 to “HI AC,” and
v .i',L_zf__.l “ make a second set of marks for the second
| X Pox L scale.
b i 1 — T If an oscillator is not available, turn the
' ¢ . unit on with a high gain transistor in the test

MOLES WITHOUT DIMENSIONS SHOWN ARE GROMMET HOLES,
SIZE WILL DEPEND ON THE GROMMETS USED

E CHASSIS_ LAYOUT
i‘{.\‘ t"c.
— I X R
I'g
)

{BACK) BOTTOM OF CARIMET LAYOUT

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-de vacuum-
tube voltmeter.

To set R18, connect the VTVM across RS,
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 dc 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 22% 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.

socket. Connect the VIVM 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 VITVM 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.

Set type dial to “PNP” or “NPN” as ap-
propriate.

Set type of test dial to “DC.”

Set base input dial to “leak.”

Set collector ma dial to “beta.”

Turn voltage knob to desired value as
read on small meter (M2).

Move test switch ‘to “check” and read
leakage on large meter (M1). (Read on
0-150 scale, where 150 equals 1.5 ma. If

o simwn
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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.

o
——__—
-

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 M1.
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 M1.
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.

Set base input dial for input current.

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 M1. 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.)

o

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 is 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-
board between the contacts to effect turn-off.
—F. H. FRanTZ,
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TUNER

This tuned-radio-frequency receiv-
er gives AM stations many of the
high fidelity qualities of FM

By THOMAS A. BLANCHARD

HEN the saga of radio is finally, fully
Wdocumented 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 safé; each stage had to be tuned indi-
wvidually. 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.RF.'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 LF. 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 O1-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 mfd.
unit is smaller than the early Y% mjfd. paper
capacitors.)
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€8A6 R.F. 6BA6 RF.

6AVE DET.

mounting screws

02 on 1l&-in. centers.
ME, The mounting
holes for shield
cans are drilled
first, then the 1-in.
chassis holes which
provide access to
the R.F. coil lugs.
Drill a 3g-in.
hole in the front
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3g-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
Y-in. shaft to
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which a tuning
knob or dial may
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be attached direct-
ly. A Croname
slide-rule dial also
engages a tuner
with a ¥-in.
shaft.)

The rear panel
of the chassis has
a 3-in. hole for
mounting the
phono jack flanked
by two mounting
holes on 1¥g-in.
centers to clear
3-48 x 3 in. 7h
machine screws.
Drill two 3g-in.
holes 1% in. apart
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for the interlock

TRF. TUNER-PICTORIAL

Construct your T.RF. 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-in.
chassis punch. The mounting holes for the 7-pin
miniature wafer sockets are drilled to clear 3-48
x 3g-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

receptacle and

elongate with a

flat file after snip-
ping out the metal separating the two holes.
Drill one 3%-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
Vs-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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TV INTERLOCK
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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 ¥-in. threaded
bushing for universal mounting. When ordering
coils, obtain the Miller S-32 shield cans also. A
14-in. hole is drilled in the top center of each can
and the coils are mounted in them. (If you have
three discarded LF. transformer cans 11 x 21 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 3-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

MATERJALS LIST—T.R.F. TUNER

Description
2x5x7” standard chassis base (Bud #CB-629, zinc plated
22 ga. steel)

-pin miniature wafer sockets (1-in. mounting holes)

TV power cord and connector
phono jack
phono plugs and Jength of single conductor cable with shield braid
:"t\lﬂnm h’i'ndmusngs; | 1Y L’ high

. W. Miller #£5.32 shield cans (1% sq. x 214" high)
3-48 x 34’ rh machine screws and nuts
6-32 x 35" rh machine screws and nuts
34" rubber grommets
6 soldering lugs
2-lug terminal strip

"’ fiber or bakelite washers
ma. selenium half-wave rectifier
Capacitors
3-9ang tuner with trimmers (365 mmf. per section)

S mf., 50 v. electrolytic (Cornell-Dubilier “'Beaver’)
50-50 mf., 150 v. electrolytic (Cornell-Dubilier type BBRD)
.01 mf molded (Cornell-Dubilier #£4S1 Cub)

.02 mf. motded (Cornell-Dubilier #4S2 Cub)
150 mmf. ceramic (Corneil-Dubilier .00015)

Resistors
330 ohm, 1 w. (IRC)
100,000 ohm (100K), V> w. (IRC)
47 ¢hm, 1 w. (IRC)
1K (1,000 ohms), 1 w. (IRC)
S0K potentiometer (50,000 ohms; IRC control 3£13.123)
Coils-Transformers
Stancor power transformer (PA-8421) Primary: 117 v., 60 CPS.,
secondary: 125 v., 50 ma. and 6.3 v., 2 amps
High-'Q"* broadcast coil (J. W. Miller #A-5495.A)
High-"'Q"" broadcast R. F. coil (J. W. Miller #A-5495-RF)

N RERERERN RRRRN S HNRNRNSRWHNW 2

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 § 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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f LAYER, REFLECTS ALL SW FREQUENCIES

€ LAYER, ABSORBS LOWER SW FREQUENCIES

115

DAY

f £2 LAYER, REFLECTS UPPER SW FREQUENCIES

(TWO F LAYERS COMBINE AT NIGHT)

lFl LAYER, REFLECTS MIDDLE SW FREQABSORBS UPPER

REFLEGTS LOW Sw FREQ, ABSORBS UPPER AND MIDOLE |

D REGION, ABSORBS ALL Sw FREQUENCIES

EARTH
THE IONOSPMERE AT A GLANGE —NEITHER ABSORPTION NOR REFLECTION IS NECESSARILY COMPLETE,

Stiort Wave Guideposts

By C. M. STANBURY I

How to select the markers you need to make your SW listening more interesting
— and more comfortable

HETHER 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 in 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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RADIO
PEKING

to do so.

Dear Mr. Stenbury,

We are glad to confirm your reception report on our
programme transmitted on 19 m.b. ke'c dated Nov.?,
195 8 We thank you for writing and hope you will continue

RADIO PEKING

Peking, China

Dec, 16 1958

Sincerely yours,
Radio Peking

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 kc 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

QSL card and folder from Radio Peking. Not the most accurate
L - SW broadcaster informationwise, Radio Peking does serve as
=l a technical guide post for other Asiatic stations.

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 Band open, U/M
21535 ELWA Liberia Daylight Band open, tropics
16M 17890 HCJB Ecvador Daylight Band open, tropics
17885 Radio Japan Japan 1930-2030 EST Band open, Asia
17705 Voice of America Morocco Daylight Band 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 Ecvader 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 Brazzaviile French Congo Afternoon Tropic absorption
3IM 9745 HCJB Ecvador 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

Nale: U/M refers to upper/middle latitudes; band open refers to reflection.
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jzsue; 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 ke. 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 Rabpio Loc (p. 151), pos-
sibilities are endless. To make full use of
short wave guideposts, consistent listening
and patience are required.

Fire Extinguisher Chases Radio Bugs

e 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-

-Qwuu:’%‘-" & . e e -
haves or goes dead. The trouble may be a
part that expands with heat after current has
been flowing through for a few moments.
Spray suspicious parts with CO, gas one at
a time. The intense cold will contract a de-
fective component so it can work normally.
You can also use Charg-A-Can Freon #12
with a suitable adapter (sold by refrigera-
tion supply houses). However do not use
carbon tetrachloride fire extinguishers since
the fumes are highly toxic.—T. A. BLANCHARD.

Read Battery Drain Quickly

e 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.

PLASTIC L THICK
32

META\ /.
L %

LEADS
Pz

SN\

TERMINAL

BATTERY

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 plate causes the lamp plugged
into control receptacle to light up. Bells, motors, etc. may
be plugged intd the 110-120 v outlet.

Experimenting With o

Gapacity 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

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.

THIS capacity control is simply another ap-

:
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-
or, 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 Y% in. off the basement floor and if the
water rises % 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

[ ~gd
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3 FEED-THRU TERMINAL remaining oscillator coil lug con-
5K nects the grid of the 117L7/M7
SCHEMATIC oI MF PLATREsffoRRENT through the 500 mmf fixed capacitor.

HARTLEY
OSCILLATOR
COIL-455 KC

/ 470 MMF 4

3.3 MEG
RF. CHOKE

o !
N7 L7/M7-GT

L

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
8 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

AC-
¥ 110-20V. DC. ;

MATERIALS LIST—CAPACITY CONTROL

1 metal radio chassis cabinet, 4x 5 x 6”

1 octal wafer socket

134" 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 uh (see text)

1 midget variable 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.v. or higher

1 500 or 470 mmf. mica or ceramic fixed capacitor

1 3.3 megohm, V2-watt resistor

34” rubber or plastic grommet

& line cord and plug

1 117L7/M7GT vacuum tube

miscellaneous hook-up wire, 84 x 2147 metal spacers, bar knob and
dial plate

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 Y% x 3% 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 ke. radio
type of the simple Hartley 3-terminal design
(sometimes called a 6SAT7 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

rS
ol

{__— \|-'|.HOLE CP‘,%"" “
4¢ ° ; |

was originally .01 mfd in the mini-
ature size. If 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 %-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

1
[ . 16
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) 3 |swaLL w16
3 . HOLES TO
8| [CLEAR 6-32
. __¢_ R R 4 SCREWS
o . -

-

“ II"‘H' ) - @—
el . L]
3

2
]

n
Lol

o P

PANEL LAYOUT FOR CARCITY CONTROL 2016 STEEL OR ALuMNUM
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the R.F. choke will
eventually be located.

(In fact, even the capac- OC‘I;%LCWEA;ER

N ) K

itor 1tst.alf isn’t needed at  (ao7rom view) 6 3 + - 20MF. 150W.v.

this point.) With power 4/ |_ELECTROLYTIC

applied, the relay should LINE CORD N =] —

close when the insulat- O g’&o&"}zom

ed terminal screw is !

touched. The control can e —

be used for non-sensi- o - =8

tive applications in this =

form. o P 2 o) kag

For sensitive control, ® Al Y\ CONTACT HOOK UP

the variable capacitor — lTFOO%OJUE"ég :’BARM
y - VARIABLE -

gaxt'u be agg m:idlg(;zot typfe O O osc. CAPAC,-'FOR PROACHES

etween 60 an mmf. colL & 60MMF

A less expensive com- QUbTE—

pression-type trimmer

can be substituted here {RF CHOKE /

if more readily avail- (SEE TEXT)

able. The R.F. choke A FEMALE AC

may require some ex. FEED-THRU INSULATOR a = REJCEPTACLE

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
l-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 js changed, the control must be

Looking Into rear of control box with cover removed.
Front pamel and chassis are one, making for sim.
plified construction.

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.)

www americanradiohistorv.com


www.americanradiohistory.com

RADIO-TV EXPERIMENTER 121

i :-.

Tronsfer letters are applied by laying the sheet an the panel and tubbing the back of the desired letter.

Simplified Panel Lettering

In most cases, transfer letters offer the greatest advantages

By W. F. GEPHART

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.

PROVIDING panel lettering for custom-

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 weil.)

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 PUZZIB 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 knewledge of black-and-white TV circuitry, see if you can

supply all the right names. The solution is on page 138.

i ANTENNA SCANNING .
| AND SYNC »
] CIRCUITS
i L 4
|5
i
[ L
2 R.F i
| 1 AMPLIFIER [P - R -0~
= (TUNER) ,
§ PICTURE
i 4 £ } souno rua%
13 @ - TAKE - OFF
<
SOUND
- DETECTOR (P HIGH- VOLTAGE
K018 CRIMINATQRI| POWER
SUPPLY

TO ALL CIRCUITS

.

TV CIRCUT PUZILE

Hr v.a.C.
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Transistorized Hi-Fi Preamplitier

AGNETIC 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-

By HAROLD P. STRAND

The transistorized preamp under tes with a mike and
power amplifier shows considerabls gain over direct
input from mike to power amplifier. Control side of
chassis {inset) has three conitrols: trable and bass tone
controls (left and right) and volums control combined
with On-Off switch (center).

ALL SMALL HOLES ™33 DRILL

4{3—-

! L WY
APPROX. DIMENSIONS GIVEN / 3_214 |
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When soldering at terminals, apply sufficlent heat
for the solder to flow completely around leads.

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-in 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-
phonies 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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puts and also a microphone input, bass and treble The transistorized preamplifier can be built
control, as well as a volume control with switch. from a kit supplied by Lafayette Radio or you can
Since a small self-contained battery is used with  build it entirely from the group of standard parts
this unit, no outside power connections are re- given in the Materials List. The chassis, how-
quired and the unit can be placed up to 175 ft.  ever, is not a standard size, so it is bent up from
away from its associated equipment if desired. sheet aluminum to the dimensions given in Fig.

SOCKET
?RK3 6 MFD

/lsv

-\\) 2 38

TS-2 5
sockeT . Sw :
vy SRS 8 NI ~10 My 5 10

=
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c\ lDGyFO )
¥
K
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o 15-4
SOCKET
ey,
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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.)
Now 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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2MFD 6V

strip, one in a SCHEMATIC g
drilled hole %s in. WIRING

0033 270K
away —and press  DiaGRAM_

the rubber grom- it -y
Sw2a

met in its hole. 27K
Cut off the shafts N Y 02 200
on all three con- —i“-'—] MIC. -
trols to about % 10 MFD 15V
in. before install-
ing them unless
the extra length of
shaft is required
for mounting in a
cabinet.

Although a rela-
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
and schematic
wiring diagrams o
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. TA) to aveid 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

04 MFD

MFD 200 V.
6 MFD —o

15V 02200V 10k 15V H

OUTPUT
J1

560 i

10K

The desiqnuhons TRI, TR2 and TR3 indicate the
transistors; SWI1 is the low or high level switch;
J3 is the low impedance input: J2, the high: JI,
the output; and SW2 is the phono or mlike 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
Completely wired chassis, bottom view. in Fig. 6, above.
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THESE TERMINALS CAN BE BENT
IF REQUIRED FOR GREATER SPACING

COLLECTOR »
¥ 4
EMITTER
SIDE VIEW
OF SOCKET ™
VIEW LOOKING DOWN ON 3"

TRANSISTOR SOCKET SHOW- 16
ING TERMINALS AND
TYPICAL CONNECTIONS

BATTERY HOLDER

.035 ALUMINUM
OUTER COTTON

COVERING SOLDER BRAID TO
\ END OF PLUG
MICROPHONE _ Ay
SHIELOED CABLE —a-

COPPER e_nmuzc/l SOLOER WIRE
SHIELDING PHONO £ SO4r END
C connecTING PHONO PLUGS TO SIELOED casLE

INSULATION CAR-  WIRE GOES THRU
INSULATION  RiED TO FIBER DISC HOLLOW TUBE

CONOUCTOR \: - —- f_l.%h_,/
—_— OUTER BRAID A

COPPER SHIELDING
SHIELOING (COTTON OR RUBBER) SOLOERED JO PLUG

ENLARGED SECTIONAL VIEW 7

SWIRE
»

MATERIALS LIST—TRANSISTORIZED HI.FI PREAMPLIFIER
No. Reqd. Description
3 transistor sockets MS-275
G.E. 2N190 transistors
9 volt Burgess 2U6 battery
male and 1 female battery snap-on clip or snap.on, two-
terminal insert
0.P.D.T. slide switch (SW17)
D.P.S.T. sllde switch (SW16)
RCA type phong jacks and plugs
10-K ohm volume control with switch (K = 1000), minia-
ture type VC-28
50-IC ohm controls (no switch), miniature type VC-36
miniature knobs for " shaft MS-185
solder lug terminal strips each with 2 ground lugs, 5 insu-
lated luns
(7 total) Cinch-Jones 55-A4 1
27-K ohm Vo watt resistors 3
2200 ohm U/, watt resistors 1
120-K ohm U watt resistors 1
1
1
1

W

BWRN W

22-K ohm Y, watt resistor
10-K ohm !/, watt resistors
15-K ohm V% watt resistor
3900 olim I/, watt resistor
4700 ohm Yo watt resistor
270-K ohm 1, watt resistor

220-K ohm ! watt resistor
330 ohm 1/, watt resistor
3300 ohm Y5 watt resistor 1 meg. 1, watt resistor
1000 ohm V5 watt resistors 1 560 ohm I, watt resistor
10 mfd. 6 volt Argonne capacitors (electrolytic)
2 mfd. 25 volt Argonne capacitor (electrolytic)
100 mfd. 6 volt Argonne capacitors (electrolytic)
10 mfd. 15 volt Aryonne capacitors (electrolytic)
100 mfd. 15 volt Argonne capacitor (electroiytic)
6 mfd. 15 volt Argonne capacitor (electrolytic)
2 mfd. 6 volt Argonne capacitor (electrolytic)
.02 mfd. disc ceramic capacitors
.25 mfd. 200 voit capacitor (Aerovax Aerolite P82Z)
.0033 mfd. disc ceramic capacitor
.1 mfd. 200 volt capacitor
.0068 mfd. disc ceramic capacitor
.04 mtd. 200 volt capacitor (Aerovax micro-miniature P832)
rubber grommet for 4" hole.
half-hard alloy sheet aluminum about .040” x 7 x 41/,” (bend
to make chassis)
1 pc half-hard alloy sheet aluminum about .030-.035 x 3” x 35”
(bend to make battery clip)
18  round head 4-40 machine screws 14" long
18 4-40 hex nuts
plastic covered hook-up wire about 24 gage (stranded); small
spaghetti tubing
Kit #KT117 for building the Hi-F1 Preamplifier can be ob-
tained from Lafayette Radio, 165-08 Liberty Ave., Jamaica
33, N. Y., for $18.45.

PR HRPRNERREONERNE WA

-
°
o

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
e 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.

Y

"Junior! Come down from there this very minutel”
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Decade resistance box in use in radio serviclng 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

Decade Resistance Box

By HAROLD P. STRAND

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 board. 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) (8) ©)
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 100K
7 a3 7 1800 7 150K
) a7 8 2200 8 220K
9 56 : 9 2700 9 330K
10 68 | 10 3300 | 10 470K
1 82 | 11 3900 | 1 680K
12 100 | 12 4700 | 12 1.0M
13 150 | 13 5600 | 13 1.5M
14 220 | 14 63800 | 14 2.2M
15 270 | 15 8200 | 15 3.3M
16 330 | 16 10K | 16 4.7M
17 a70 | 17 12K | 17 10M
K =1000 ohms M =megohms
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)
s%tRnER BACK OF BINDING POSTS
CLAMP
WIRE
LUGS

N

STRANDED
PLASTIC
INSULAYED|

WIRE —1

SOLDER |
™
RING

5
SOLDER

B80OX WIRING

ohmmeter before install-

8::5"&':5 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-
ALL sistor is found that is

SOLDERED TO
RING

I\

iy  inaccurately marked,
TO RING substitute another. (If
5% or 1% resistors are

BaRE copper Used, testing is not nec-
RING essary. If you are un-
L familiar with resistor
color coding, an IRC Re-

K=1000 OHMS sist-O-Guide can be ob-

tained for 15¢ from any

M 21,000,000
OHMS  electronics supply store.)

(-]

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

HA

With all resistors sol-
dered to the switches, prepare the Bakelite top
panel (Fig. 4)). This piece of black Bakelite
can be a part of an old l%-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

e | b

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 #) on each switch with the lowest value resistor, position looped ends
of resistors and solder at each terminal (B).

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 aiter the three rings have been placed and leads connected as
shown, solder all points of contact to the rings (D).
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DECADE RESISTANCE BOX—MATERIALS LIST

3
APPROX.S—Z\\ '

1 Bakelite case 214 x 514 x 634 (MS 218)
4’ #18 test lead wire

17-position switches (Mallory 31117J)
banana plugs (MS 209-black)

dial plates (Mallory #467, marked 1-17)

-_wNwW N W

or AMen Bradiey—
One of each of the following

insulated alligator test clips (bfack)
binding posts (Superior DF308C-black)
binding post (Superior DF30RC-red)

1-watt carbon resistor, 109, tolerance, Ohmite

BAKELITE PANEL
8 FIT IN RECESS IN W

10 ohms 560 ohms 15,000 chms : : - CASE BY DRESSING :
12 chms 680 ohms 22,000 ohms : ASEREQUIRED) i
15 ohms 820 ohms 33,000 ohms
18 ohms 1000 ohms 47,000 ohms
22 ohms 1200 ohms 68,000 ohms
27 ohms 1500 ohms 100,000 ohms
33 chms 1800 ohms 150,000 chms
47 chms 2200 ohms 220,000 ohms
56 chms 2700 chms 330,000 ohms
68 ohms 3300 ohms 470,000 chms
82 ohms 3900 chms 680,000 ohms
100 ohms 4700 obms 1.0 megohm
150 ohms 5600 ohms 1.5 megohms
o s 2.2 miwhms INSULATED BANANNA PLUGS FIT
270 ohms 8200 ohms 3.3 megohms
330 chms 10,000 ochms 4.7 megohms HE:ﬁ‘?ONAL e IN HOLLOW END
470 chms 12,000 ohms 10 megohms FOR WIRE
All of the above material can be obtained from 1 CONNECTIONS

Lafayette Radio, 165-08 Liberty Avenue, Jamaica
33, N. Y. or in New England from their branch
at 110 Federal Street, Boston, Mass.

" 3 DIA PANEL

BASE AT
1 piece Bakelite Y5 x 5 x 615" . PIECES A HOLE
2’ of $t16 plastic insulated stranded hook-up = \PANEL
wire; 157 of bare %14 copper wire; four 4.40 ma- TWIST DRILL GROUND -
chine ‘screws 34" long, binder head plated screws FOR USE IN BAKELITE, C ~— CLAMPING NUT
preferred PLASTIC, wO0OD OR

for 4-40 machine screws; the four Superior com-
bination binding posts require l%-in. dia. holes;
the switches, 3s-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

Back of the completely wired unit is shown in A.
Use #16 insulated wire from the binding posts and
also between the ring terminals.

SHEET METAL

OETAIL OF BINDING POSTS (SUPERIOR).

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 cormer holes (B). It fits
flush ip recess of case.
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Completed job shows the lettering that was put on

with decals sold for the purpose. After decals have

thoroughly dried. apply a thin coat of clear plastic

with a small brush to make them permanent. Banana

plugs and clips soldered to short tlexible 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

the spaces provided below. Time yourself,
and see if you can work this one in three
minutes or less. Answers on p. 142,
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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.

NCE 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 eir-

cuit is used in practically all commercial ra-
dios.

Trunsnionzed
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 Rap10-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 all 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 3% x 4 in.
so it will fit loosely in the box. Bend up a
2% x 3%e-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.

iV, BN e

EY A [ BATTERY +5SID

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 %z 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 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

SO ¢
e as s e T, t.uf'lrj -

. TN OV e A

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.

www americanradiohistorv com


www.americanradiohistory.com

RADIO-TV EXPERIMENTER 135

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 fiea 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, remoye 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 sure each
connection is at the correct numbered ter-
minal and use only rosin core solder. Con-
nec};c 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.

FLEA CLIPS PRESSED

T 032-.033" IN HOLES\

(| SURRY a0 v D
- . PERF.

! f SCREw ¥ saeLiTE

—

SOLDERED
LEADS

10-32 NUT
AS SPACER =

BRACKET AND BASE

T

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 ground them. Note that
one terminal at each IF transformer is not
used.

Now prepare the transistors by cutting off
their leads to about %s 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 superhet-
erodynes. First, adjust the slug in the oscil-
lator coil until it is about 4% 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-272 AED (euLr N .
ANTENNA  WHITE CAPACITOR
e n 2ni36 = ame 2mo7
3
I/T’ a\/s
i
TRIMMER : ¥ BLUE v
I
! 100K
; - . 220K
- {SEE TEXT)
] ‘o:/h_} OSCILLATOR
= 1 COIL = 10 MFD
T+ 15V.
i
GREEN DOT L o ouTPUT
= '\—hlllrj_ JACK
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a good tool for these adjustments. You can
make one out of Bakelite rod, or other stiff
plastic, about 342-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, set 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.

BAT. CLIP
BOLYS

SOLDER
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g -
BARE COPPER WIRE
COMMON GROUND (+)
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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

For a good wiring job, keep capacitors and resistors close to board and use spaghetti tubing an leads crossing bare
leads or terminals ta avaid shorts. Right, transistors shown in sockets on top of board where wiring is limited.
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MATERIALS LIST—POCKET SUPERHET

0. Req. Size and Description

2000-ohm headset (Cannon-Ball AM-15-2) or -earpiece
(Lafayette MS-260)

154 x 311/, x 5” clear plastic gase

Vie X 32142 x 634" perforated Bakelite unclad board (La-

fayette MS-305) (cut down to 3% x 4%)

.032 x 2/ x 3%,," aluminum sheet (support bracket)

.020 x 1V4 x 4” hard brass (battery holder)

midget 2.gang tuning capacitor (Lafayette MS.270)

broadcast band tuning dial (Lafayette KN.24)

10,000-chm subminiature volume control with SPST switch
(Lafayette VC-28)

miniature knob to fit 13" shaft (Lafayette MS.185)

subminiature plug (Lafayette MS-281)

subminiature jack (Lafayette MS-282)

transistor superhet Joop antenna (Lafayette MS-272)

transistor oscillator coil (Lafayette MS-265)

transistor sockets (Lafayette type A MS-275)

transistor IF transformer (Lafayette MS-268)

transistor IF transformer (Lafayette MS.269)

9-volt battery (RCA VvS300)

2N107 germanium transistors (GE)

2N135 germanium transistor (GE)

2N136 germanium transistor (GE)

flea clips (Lafayette MS-263)

92" dia. beryllium copper fuse clips for antenna coil
(Littelfuse $123002)

10-mfd 15-volt electrolytic condensers (Lafayette CF-122)

2-mfd 15-volt electrolytic condensers (Lafayette CF-120)

.01-mfd disk ceramic capacitors (about %" dia.)

.005-mfd disk ceramic capacitor (about ¥%,” dia.)

220K l/z-watt resistars

100K 1/-watt resistors

27K V,-watt resistor

4700-chm Yz-watt resistor

3300-0hm !/, watt resistor

2700-ohm !/>-watt resistor

1000-ohm I/3-watt resistor

330-ohm 1, watt resistor

snap-on battery conmectors for VS300 battery (1 male, 1
female)

1N34 diode (or 1N64)

soldering lug for #6 hole (General Cement or similar)

24 or 326 plastlc covered hookup wire, stranded hookup
wire, rosin core solder, maroon ennmel. flat black paint,
screws, nuts, pipe spacers

PARTS FOR SPEAKER—OPTIONAL

enclosure for 5-6” speaker (wall baffle shown in Fig. 12)

5 or 6” PM speaker

subminiature plug (Lafayette MS-281)

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.
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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 in on an antenna trimmer adjustment, ane
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, ane 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.

Two spacers cut from pipe are cemented to back of
case to hold board in proper position.
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Optional speoker requires output transformer for cor-
rect impedance match to the 3.2-chm 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

RADIO-TV EXPERIMENTER

case, cut two spacers about 1% 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 aré 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 be due to a defective transistor, or to po-
sition of the set. Move it to align the antenna
coil with the station.

Solution to TV Circuit Puzzle, p. 122
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TTAERCNEY 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, 5x 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 Rawvinia system. The
unit comprises a 12-in. compliance woofer, an
8-in. cone midrange speaker with sealed fiber
glass-fill backplate, and a 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 26Y; in. wide, 13V,
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 ke. Unit measures
7% x 43 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.
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wired or $29.95 in kit form.—Radio Shack
Corp., 730 Commonwealth Ave., Boston 17,
Mass.
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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 3% x 8% 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 VTIVM 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 7% x 6% 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 mc 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 dc), power trans-
former operating at 110-120 volts ac, and 1%-
volt battery for chmmeter circuit. KT-202 kit
is priced at $29.95 and optiorial carrying case
(KT-203) sells for $2.95.—Lafayette Radio
Electronics, 111 Jericho Turnpike, Syosset,
NiYsy
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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.

stereo; AM suppression is 30 db with 2.8 uv
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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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
sells for $29.50 and includes tone arm, car-
tridge, adapter, one set of earphones, two
plastic tubes, suction cup base with metal

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% 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 ke to 220 mc
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 234 x 7% in. It is
priced at $24.95.—Lafayette Radio Electronics,
111 Jericho Turnpike, Syosset, N. Y.

hook, extension rubber tube reinforcements,
controller, and screws.—Lafayette Radio
Electronics, 111 Jericho Turnpike, Syosset,
N. Y.
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Electronic Thermometer

An instant reading thermometer with an
accuracy of 14° 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 different
locations, and traverse the extremes of dry
ice to boiling in one second. Front switch
selects either external or internal probe.

The 3% x4% x 6%-in. unit is equipped
with 19 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
temperatures and monitor the temperature in

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.

FM Car Radio Tuner

Designed for use with AM car radios featur-
ing push-pull high fidelity output, the Model
FMC-62 FM car radio tuner can be easily
removed from one car and installed in
another, to amortize its cost over several
automobiles. Compact in size, the tuner has a
front panel of simulated black leather framed
in bright chrome.

Equipped with seven tubes, two limiters
with its own RF stage, automatic gain control,

LOOKING OVER By14VAd {e]r1V e §

radio equipment—Radio Shack Corp.,, 730
Commonwealth Ave., Boston 17, Mass.

| o re————
88 91 95 99| 104 108

o =

and automatic frequency control, the set re-
tails for $69.95 at Motorola dealers

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

A simple test accessory to increase the usefulness
of your signal generator, VIVM, and oscilloscope

i.-;\l»i

i

((((((‘(

e ——————

Determining resonant frequency of coil-condenser combination with VIVM at left and signal generator at
right. Coil-condenser combinations may be connected to either set of terminals.

By W. F. GEPHART

OME instruments are available for deter-
S 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 3% 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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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 mmf{d)
should be 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 Fig. 3, modifying where necessary
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Calibration for varioble 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:

. Ceramic-type stand-off or feed-through
insulators should be 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 be 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 mmfd; 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-

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 be 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 ljttle 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 impedance at resonance, the VIVM
reading suddenly increases at the resonant
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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—RF-AF METER
Description

Rl .5 meg. Vy-watt resistor
Cl, c2 .005 mfd, 50-volt capacitors
c3 25.385 mmfd variable capacitor with mid-line plates (see

Desig.

text)
c4 0001 mm{d (100 mmfd) mica or disk capacitor
(4] 0025 mmfd (250 mmfd) mica or disk capacitor
cé6 0005 mmid (500 mmfd) mica or disk capacitor
c7 001 mmfd (1000 mmfd) mica or disk capacitor
[} 0025 mmfd (2500 mmfd) mica or disk capacitor
c9 .005 mmfd (500 mmfd) mica or disk capacitor
Cl0 .01 mmfd mica disk or ceramic capacitor
Cll .025 mmfd ceramic capacitor
C12 .05 mmfd ceramic capacitor
C13 .1 mmfd ceramic capacitor
D1 1N34, 1N48, etc., diode
J Open tircuit jack
sl 5.pole 3 position rotary switch (Malfory 3263J: see text)
S2 DPDT 3-position lever (Switchcraft 3037L: see text)
§3-S12  SPST toggle switch
Misc. Six binding posts. four ceramic stand-off or feed-through

insulatars, crystal socket. knabs, 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:

F1 X F2

Fundamental Frequency = ———
F2-Fl1

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 F1.

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

e 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 be able to see them
jump from the platter to the charged wad of
plastic—J.A.C.
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FOR INVENTORS

PUBLISH your book! Join our success-
ful authors: publicity advertising &romo-
tion, beautiful books. All subjects {nvited.
Send for {ree manuscript report and de-
tailed booklet. Carlton Press, Dept. DGC,
84 Flfth Avenue, New York City 11.

AUTO TRAILERS & SUPPLIES

DESIGNING. Model making. Develop-
ment work, Blueprints, write, M. Martin,
Martindale, Pa.

For Information on Classified ads—to be included
er Handbooks—write C. D. Wilson,
ANICS HANDBOOK DEPT., 505 Par

|
l

SAVE High fees! Apply for your Patent |

yourself. New “Do-It-Yourself’ Patent
Kit now makes it easyl Free ‘‘Registra-
tion Form.” Mijss Susan Blain, 306
Carry Bullding, Washington 5, D.C.

BUILD Expanding eight foot trailer,
Accommodates five. Literature 10¢. 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-D Mendard, Oak Lawn,
Illinols.

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 $18.95 to Kit Divislon, Sclence and
Mechanics, 505 Park Ave.,, New York 22,
N. Y. Money completely refunded if Kit
returned within ten days for any reacon,

CARTOONING, COMMERCIAL ART &
SIGN PAINTING

Classified Ad
That Pulls

What to Say and
How to Say W

S ¥ -y |
! Worth Its
' [

@ Weight In Gold
Make your classified ad payl This hand-
book tells how—wlith examples; Included
Is a Credlt Certificate worth $2.00 to-
ward.the cost of a classified ad in § & M.

For a copy of ""How fo Write o Classified
Ad That Pulls,”” send $1.00 to Science and

Mechanics, Dept, CDW-595,
Ave.,, New York 22, N. Y,

GOVERNMENT SURPLUS

GOVERNMENT Surplus Available Lo-
cally. Government Publication. Send Ajr-
mall. 175¢. Surplus, Box 36, Everett,
Washington.

505 Park

HELP WANTED

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, IN.

EDUCATION & INSTRUCTION

LEARN While Asleep with our recorder,
phonograph or amazing new ''Electronic
Educator” endless tape recorder. Detalls
free. Research Assoclation, Box 24-CC,
Olympia, Washington.

ELECTRIC MOTORS

MOTORS: 3% H.P. General Electric
$7.50. 3 H.P. Wagner s14.50, Send Money
Order. Rebullt Sizes to 5 H.P., List 10¢.
A.C. Motors, 3101 N. 32nd St., Philadel-
phia 32, Penna.

ELECTRICAL EQUIPMENT & SUPPLIES

MOTOR Repairing simplified. Free de-
talls! 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.
ures speeds on tape recorders, lathes,
cutting tools, auto engines; model plane
engines, many more uses. Only $16.95. If
not completely satisfled, kits may be
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

THOUSANDS of job openings, Natlon-
wide-Worldwide, Box 12, Detroit 13, Mich.

HYPNOTISM

HYPNOTIZE 8elf, Others while asleep
with amazing hypnotic phonograph rec-
ords, tapes. Catalog free. Research
Assoclation, Box 24-C, Olympla, Wash.

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

LEATHERCRAFT

AMAZING Flexlife coating makes worn
leather beautiful again. Al colors. Not a
lacquer. Detalls and leather sample free.
Modac, 216 Jackson, Chicago 6, Ill.

MAGIC TRICKS, JOKER NOVELTIES
PUZZLES

2700 NOVELTIES, Tricks, jokes, fun-
makers, hobbles. World’'s biggest gadget
catalog' 10¢.  Johnson-Smith, D-522,
Detrolt 7.

MISSILES & ROCKETS
ETS Avallable

ROCK Now: New 2-Stage
Model Spacecraft! Kits, Comes, Engines,
Chemicals. Bigger, 1962 Catalog 25¢.
Central Rocket Company, Waupaca, Wis.

MONEYMAKING OPPORTUNITIES

SECOND Income From Oil Can End
Your Toil! Free Book and Oflfield Maps!
Natlonal Petroleum, Pan-Amerfcan Build-
ing-SM, Miami 38, Fla.

MUSIC & MUSICAL INSTRUMENTS

in our next RADIO-TV EXPERIMENTER
Manager, Classified Advertising,
k Avenue, New York 22, N. Y.

PATENT SERVICE

PATENT Searches, including coples of
patents, $6.00. Reports airmailed
- More than 200 registered
patent attormeys have used my service.
Free invention Frotecuun forms. Write
Miss Ann Hastings, P, O. Box 176,
Washington 4, D, C,

SAVE High fees! Ap?ly for your Patent
yourself. New '‘Do-It-Yoursélf’* Patent
Kit now makes it easyl Free ‘’Registra~
tlon Form.” Miss Susan Blaln, 306
Carry Bullding, Washington 5, D. C

NO Letter to write! Special “Invention
For Sale’ form presents your idea to
Tells them what they must know,
best way. Packages of six forms, $1 00
Sclence and Mechanics, Craft Print Divie
slon, 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-
ples, older males, females shi ped any-
where. George Go[)er. 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. O. Box 1111 Albany,
New York.

PRINTING OUTFITS & SUPPLIES

PRINTING Presses, Type, Supplies,
List 4¢. Turnbaugh Service, Mechanics-
burg, Pennsylvania.

RADIO & TELEVISION

TROUBLE-SHOOTING Made Easy:
Professional Electronic Techniclan Secrets
Revealed, complete method $1.00. Signa-
ture Publications, 3150 E! Cajon, San
Dilego 4, Calif.

CONSTRUCT a quality FM Recelver.
Challenge to Seasoned Experimenters.
Also 26 mew, exciting projects in '‘Radlo-
TV Experimenter’’ #582. Expanded 38-
page “White’'s Radlo Log” extra. Send
$1.00 to Sclence and Mechanics, Handbook
Division, 505 Park Ave., New York 22,
New York.

STAMP COLLECTING

00 DIFFERENT $1.00 with ?prohals
Alfred Jacobsen, Crompond, N, Y.

L0
only.

‘1962 PRICE List
States—United Nations—B. A. Price
30¢. Deduction on $3.00 purchase. Excel-
lent Reference Booklet, 700 Illustrations.'
N. Kniffin, 1700 Harvard Street, Swissvale,
Pennsylvania.

FREE Triangles, Pictorials, Others. 55
Diffcrent Celorful, Low Priced Approvals,
L. Baird, SM-1, Box 8128, Portland 7,
Oregon.

WELDING EQUIPMENT & SUPPLIES

132 paNges-—Unjt,ed

FISH, Animal, Baits, Lures, Calls,
Books. = Catalogs 20¢. = Myers Lures.
Marquand, Mo.

PLAYER Piano rolls. parts, books, serv-
fee. = Literature dime. Rodgers, 16381
Shelby Drive, Cleveland 30, og.lo.

www americanradiohistorv. com

FREE Catalog, Welders Kits. Build 350~
ampere welder using aircraft generator,
plans 25¢. Dunbar, Minneapolis 8, Minn.


www.americanradiohistory.com

148 RADIO-TV EXPERIMENTER

Introducing

THE Se M
HANDBOOK LIBRARY

ERE 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 datel)

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
handlingl—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 wove stations with latest revisions. Publication

repair and mﬂintenm;ce of the major home ﬂlpp“ﬂntes: washer, dote: Morch.

dryer, woter heoter, furnaces, incinerators, applionce motors, etc. . .

Checks to moke before calling the serviceman. Publication dote: CAR REPAIR HANDBOOK {No. 596)—A score of proctical servicing

Janvory. articles for ﬂ,a car owner plus new developments in cor repair tools
and accessories. Hints on changeover to summer driving. Publica

FURNITURE HANDBOOK (No. 591)—Step-by:step instructions to tlon date: April.

build furniture for every area oround the home. More than 35 G HAN N O7)—A defi Hond
projects to build, plus procedures in upholstering, springing, h:,:gEgr:rdeneP—BSI?hK sc‘or:; sof ')ips eniih:lr:::;:gr::hsb.ooB:s:o;d'e?s

clomping, joining and finishing. Publication date: January. for growing prize-winning flowers, fruits and vegetables. Special
1001 HOW-TO-IDEAS (No. 592)—Crammed with time and money section devoted to organic gardening. Publication date: Aprii,

saving tips on malntenance of homes, cars, boats, plus practical HOME REPAIR HANDBOOK (No. 598)—A Handbook for the home
kinks for the plu’mbing, electrical and radio-TV do-i'-ygurs:lfor. handymon who wants fo save money by doing his awn repair and
Speclal bonus price comparator slide rule offered in this Hand- mointenance. Filled with valuable tips on plumbling, painting,

book. Publication date: February. glazing, carpentry and other repairs. Publication dote: May.
BOAT BUILDER'S HANDBOOK (No. 593)—New edition of this CAMPING HANDBOOK (No. 599)—A Handbook for the actlve

popular semi-annual offers a dozen completely detailed projects sportsman—for both the first-timer and the **pr0.’ Dotzens of
for small boats, including an 8 foot water scooter to be puult in tips and ideas on oll types of equipment, accessories, clothing,
a doy and a 9 foot paddle wheeler. Special discussion on refinishing etc., for the outdoorsmon. Publication date: May.

lastic boats. Publication date: Febr ]
et "n 2= Y INVENTOR'S HANDBOOK (No. 600)—Scores of articles, full of
SCIENCE FAIR PROJECTS including Science Experimenter tips for the inventor. How to patent your inventions, where to

(No. 594)—Here’s an exciting new edition, offering two dozen chal- sell them, how to sell . . . plus discussions on cash sales, royal-
lenging projects of prize-winning caliber—just in time for stu- ties, development, licensing, manufacturing, efc. Publlcation dates
dents to enter models in the 1962 science fairs. Publication dote: June.

March.

WATER SPORTS HANDBOOK (No. 601)—A primer on water sports
RADIO-TV EXPERIMENTER (No. 595)—Over 30 electronics projects of all kinds: skin diving, scuba diving, water skiing, surf board
for homs. DXers, short-wavers, citizens’ band wusers and other  tiding, water polo, swimming and other water sports. More fun
experimenters. Includes the complete White's Radlo log of AM, and more zest in the water. Publication date: June.
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ENGINE HANDBOOK (No 602)—A complete Handbook on en-
gines of all kinds—for every type of mechanical-minded hobbyists
ond repairmen. Contains step-by-step detailed instruction on re-
pair, maintenance, conversions, tuning, alterations. Pyblication
date: July,

HUNTING AND FISHING HANDBOOK (Ne. 603)—Fully iltustrated
Hondbook covering all phases of these autdeor sports. Includes
sections on equipment, accessories, clothing, plus dozens of tips
and ideas, Publication date: July.

25 WHEEL PROJECTS (No. 604]—Detailed plans for 25 home proj-
ects, including such popular items as carts, trailers, roce cars,
roll-oaway furniture, and others. This Hondbook is @ must for the
active do-it-yourself craftsman. Pyblication date: July.

TOOL DIRECTORY (No. 405)1—A definitive directory of werkshop
tools—hand and power—illustrating, describing and giving manu-
facturers for all the woodworking and most useful metalworking
tools offered to the home craftsman. Publication date: Avgust.

SURPLUS PROJECTS HANDBOOK (No. 606)=—More than twe dozen
best buys in surplus for 1962, over a score of practical projects to
moke from borgain surplus purchases. Plus, o complete list of
surplus dealers, including full mailing address. Publication dote:
Avgust,

BOAT BUILDER’S HANDBOOK [No. 607)—Detailed projects for the
small beat builder. More than o dozen plans that con be used at
once, including week-end projects as well as advanced plans colling
for weeks of. building. Plus ideas for preporing for the winter seo-
son. Publication date: August.

SCIENCE EXPERIMENTER including Science Fair Projects (No. 608)
= 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 o favorite with his
teacher. Publication dote: September.

RADIO-TY EXPERTMENTER (No. 609)—Alimost three dozen project
articles for the electronics experimenter—expert and novice, plus
information for the hom, short wave listener and DXer=—plus ex-
ponded White's Radio log, the complete AM/FM, TV and world-
wide short-wave broadcasting. Publication date: September.

JUNIOR MECHANICS HANDBOOK (No. 610)—A- “’must’* for the
yaungster starting ovt. This Handbook is destined to become a
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favorite of school and trade schosl imstructors throughout the
country. Publication date: September.

HOME WORKSHOP HANDBOOK (No. 6111—A selection of the most
popular how-to-do-it articies for the home craftsman. tncludes a
wide variety of information on the use of power tools and how to
build and use shop accessories. Publication date: October.

CAR REPAIR HANDBOOK (No. 612)—More than twenty servicing
articles for the owner, plus the newest in developments in cars,
accessories. How to get reody for winter driving. Publication dates
October.

ELECTRICAL HANDBOOK [No. 613}—An indispensable guide for
the amateur and the do-it-yourseifer, as 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 614)—A how-to-do-it Handbook show-
ing scores of illustrations covering all phases of moklng ceramic
projects. Covers the gamut from the tiniest ashtrays to iarge table
center-pieces. Publication dote: November.

HOME MODERNIZATION HANDBOOK INo. 615)—A handy guide
to modernizing home or oportment—inside and out. Covers all
rooms of the house, garoge, attic and gorden ond potio. Also can-
tains plons for the handymen. Publication dote: 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 aond styling trends and up-to-the
minute servicing tips. Publicotion date: November.

MAGIC HANDBOOK (No. 817)—Tips on haw to perform the fomous
tricks of famous magicions—as well os sfep-by-step plans an con-
structing the necessory equipment. Exceflent for the advanced
maglician as well as the beginner. Publication dote: December.

WOODWORKER'S ENCYCLOPEDIA (No. 618)=—Fully illustrated
Handbook thot is o must for every hondyman working with wood.
Speciol sections on use of mony types of taols. How-ta-do-it Instruc-
tions for scores of different operotions in the warkshop. Publico-
tion dote: December.

HOME BUILT POWER TOOLS (No. 619)—Step-by-step instructions
for making power tools from salvage, surplus and/or inexpensive
items found around the workshop or supply stare. Fully illustrated,
iooded 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 | have circled below. 1 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. | enclose $20.00

[J Send the Handbooks circled below—1 enclose $§

590 596 602
591 597 603
592 598 604
593 599 605
594 600 606
595 601 607

608 614
609 615
610 616
611 617
612 618
613 619

In all cases, orders will be filled with current issues or future issues upon publication.
Back issues will not be sent unless specified.

[ Science

Experimenter & Science Fair Projects

Enter my order for the following 4-issue Subscriptions. Each subscription Is $3
which is enclosed-with this order.
[ Radio-TV Experimenter
"] Boat Builder’s Handbook [ Car Repair Handbook

Name

Address

City

Zone State
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ON SAI.E NOW! :L\:vnsositands

® Sports Cruiser i

=~

® Luxury Inboard Runabout
e Utility Runabout

Builder’'s
Handbook

Spring 82

® Single-Double
Cockpit Runabout

|
g: i
|
!

W

® Racing Sailboat

¢ Qutboard Runabout
® Class F Racing Hydro
® Water Motorscooter
¢ Paddle-Wheeler

® Duck Boat
ovumsg:[rozwvsm
- Bulld 1 Yoursell and Save $600 ©  * Runabout for Youngsters
R, kS
Complete Plans for— . P sailing Catamaran
FAST RUNABOUTS - CATAMARANS - CRUISERS + SAWBOATS i
RESORT FUN BOATS « DUCK BOATS - INBOARDS AND QUTBOARDS y ® Uﬁli'y OUfboard

How 1o Refinish Plastic Boats, Plan ond Run o Boat Rallye, Choose
the Right Anchor, Build Remote Heimsman from Salvoged Power Unit

® Trailer Craft

® Fishing Auto-Topper

complete plans for
15 exciting

BOATS Plus Special

Feature Articles

Pick up a copy at your newsstand or
send $1.00 including postage with cou-

o Family-Plan Competition
pon below

for Boating Fans

Science and Mechanics Magazine, Dept. 3000

I

: Handbook Division Electric Powered Helmsman
1 505 Park Avenue, New York 22, New York for your Boat

l Enclosed is $1.00; please send me my copy of Boat-

| e It’s Time to Refinish Your

: NAME ...vevecnccenennsncnncoorcensancaosscccscaascncs Flber Glass Boa'

|

| ADDRESS i .ccvenriocuooscossaassroocssscrcscrssassssane Anchoring sma“ craﬁ

: CITY cicececoacasnnsnnnnns ZONE....STATE.....c0ovenenns

e i e e T ——— — - — ——
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Every effort has been made to ensure accuracy of the information listed in this publication, but absolute accuracy is not
guaranteed and, of course, only information available up to press-time could be included. Copyright 1962 by Science
and Mechanics Publishing Co., @ subsidiary of Davis Publications, Inc., 450 East Ohio St., Chicago 11, lII.
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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

Ke. 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, lowa 5000d
WDMV Po:omoku City, Md. 500d
WBIC Islip, N.Y. 250d
WETC Wendell- Zebulon. N.C, 250d
WERO Canonsburg, 250d
WYNN Florence, s.c. 250d
WDXN Clarksvilte, Tenn.  1000d
WRIC Richlands, Va, $000d
550—545,1
CENB Fredericton, N.B, 50000
CFBR Sudbury, Ont. 1000d
CHLN Thres Rivers, Qus. 10000
CKPG Prince George, B.C, 250
KEN} Anchorage, Alaska 5000
KQOY Phoentx, Arlz. 50
KAFY Bakersfield, Calif, 1000
KRAI Cralg, Colo, 1000
WAYR Orange Park, Fla. 1000d
WGGA Galnesviile, Ga, 5000
KMVI Walluky, Hawali 1000
KFRM Concordla, Kansas  5000d
WCBI Columbus, Miss, 1000
KSD St. Louis, Mo. 5000
KOPR Butte, Mont 1000
WGR Buffalo, N.Y. 5000
WODBM Statesville, N C. 500d
KFYR Bismarck, N.Oak. 5000
WKRC Cincinnatt, Ohio 5000
KOAC Corvatlis, Oreg. 5000

WHLM Bleomsburg,
WPAB Ponce, P.R.
WXTR Pawtucket, R.I. 1000
::CRS Midland, Tex.

TSA San Antenlo, Tex. 5000
WDEV Waterbury, Vt. 5000
WSVA Harrisonburg, Va, 5000
KARI Blaine, Wash, 500d
WSAU Wausau, Wis, 5000
560—535.4
C1OC Dawson Creek, B.C, 1000
CIKL Kirkland Lake. Ont. 5000
CFOS Owen Sound. Ont 1000
WOOF Dothan, Ala. 3000d
KYUM Yuma. Ariz. 1000
KSFO San Fran., Callf. 5000
KLZ Denver, Colo. 5000
WQAM Miami, Fla. 5000
WIND Chicago. 111, 5000
WMIK Middlesboro, Ky, 500d
WGAN Portland, Maine 5000
WHYN Springfleld, Mass, 1
WAQTE Monrae. Mieh. 500d
WEBC Duluth, Minn. 8000

Ke. Wave Length

KWTO Springfield, Mo.
KMON Great Falls, MoM
WGAI Ellzabeth City, N.
WFIL Philadelphla. Pa.
WIS Columbia, S.C.
WHBQ Memphis, Tenn,
KFDM Beaumont, Tex.
KPQ Wenatches, Wash,
WILS 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, Ata.
KCNO Alturas, Catif,
KLAC Los Angetes, Calif.
WGMS Washington, D.C.
WACL Waycross, Ga.
WKYB Paducah, Ky,
WVMI Blioxi, Miss.
KGRT Las Cruces, N.Mex.
WMCA New York. N.Y.
WSYR Syracuse,
WWNC Ashevilio, N.C.
WSHE Raleigh, N.C.

KBN Vounﬂsm\m Ohio
NAX Yankton, S.Dak.
FAA Dallas, Tex.
B Worth,
L

KLU
KVI Seattle, Wash,
MAM Marinette, Wis.

580—516.9

CIFX Antigonish, N.S.
CFRA Ottawa, Ont.
CKEY Toronto, Ont.
CKPR Ft, Witllam, Ont.
CKUA Edmonton, Afta.
CKY Winnipeg. Man.
WABT Tuskegee, Ala.
KTAN Tucson, Ariz.
KMJ Fresno, Calif.
KUBC Montrose, Colo.
WDBO Orlando, Fla.
WGAC Augusta, Ga.
KFX0 Nampa, ldaho
WILL Urbana. JII.
KSAC Manhattan, Kans,
WIBW Tepeka, Kans.
KALB Alexandria, La.
WTAG Worcester, Mass.
WELO Tupelo, Miss.
WAGR Lumberton, N.C.
KWIN Ashland, Oreg.
WHP Harrisburg. Pa.
P.R.

RIKH Rackwood, Tenn.
DAV Lubbock. Tex.

LES Lawrenceville, va.
CH§ Charleston, W.Vva,
KTY LaCrosse, Wis,

. Tox. 501
Salt Lake City, Utah

S.Dak.

w.p. |
5000
5000
1000
5000
5000
5000

1000d
0d
500d

5000
5000

Ke. Wave Length W.P. | Ke. Wave Length W.P.
KAVL Lancaster, Calif. 1000
590—508.2 KERG Sar; Fral;;lsco. Calif. gggg
KHAR Anchorage, Alaska 5000 | WCKR Miami, Fla.
CFM;‘ FIInFIonn. Man. 1000 | WDEB Pensacola. Fla. 500d
CIKAR Huntsvilte, Ont. 1000 | WCEH HMawkinsville, Ga. 5004
CKRS Jonguiere, Que, 1000 | WRUS Russetlville, Ky, 500d
VOCM St. Johns, N.F, 10000 | KDAL Duluth, Minn, 5000
WRAG Carroliton, Ala. 1000d | WDAF Kansas City, Mo. 5000
KBHS Hot Springs. Ark. 5000d | KOJM Havre, Mont. [}
KFXN San Bernardino, Cal. (000 WGIR Manchester, N.H, 5000
KCSJ Pusblo, Cofo. 1000 KGGM Albuquergue, N.Mex. 5088
WOLP Panama City, Fla. 1000 | WAYS Charlotte, N.C. 50
WPLO Atlanta. Ga. 5000 WTVN Columbus. Ohio 5000

KGMB Honotulu, Hawatt 5000 WIP_Phlladelphla, Pa. gggg
KiD ldaho Falis. Idaho 5000 | KILT Houston, Pr’.‘ o
WBBT Wood River, I, 500d | KVNU Lopan, Uta -
WVLK Lexington, Ky. 5000 WSLS Roanoke, Vav 500(()‘
WEEI Boston, Mass, 000 | WHPL Winchester, Va al
WKZO Kalamazoo, Mich, 5goo| KEPR Kennewick, Wash. 500
WOW Omaha, Nebr, 00
wngw Allbany. N-Y. 3000 620—483.6
WGTM Wilisen C.

SON clome 0 B Crok Tiemm g, oo
WaRM Stranton. Py 3000 | KTAR Phoenix, Arlz 5000
W MBS Uniontown, Pa. 1000 KNGS Hanford, Callf 1000
T BLYAUstilWTiexs 20001 KwSD Mt. Shasta, Calif, 1000d
KSHEL CaderCityJLtah 1000 |\ STR Grand Junction, Cofo. 5000d
WibVAL Lynahbucptivias 1900 | WSUN St. Petersburg. Fla. 5000
KHQ Spokane, Wash. 5000 | WTRP LaGrange, Ga. " 1000d

KWAL Wallace, Idaho 1000
600—499.7 KMNS Sloux City, lowa togo
GESE, Monyre Qua.  soo0| WINT Lol 0 s
CFCH North Bay, Ont. 10000 WIDX Jackson, Miss 5000
CFQC Saskatoon, Sask. 5000 WVNJ Newark. N.J. 5000
CJOR Vancouver, B.C. 10000 WHEN Syraeuse, N.Y, 5000
CKCL Truro, N.S. 1000 WDNC Durham, N.C. 5000
WIRB Enterprise. Ala. 1000 KGW Portland, Orog. 5000
KCLS Flagstaft, Arlz. 5000 |\ 4B Greensburg, Pa. 1000
KvCy Redding. Calif, 1000 | wgAY Cayee, 8.C. 500d
KOGO San Dlego, Calif. 5000 WATE Knoxville. Tenn. 5000
KZIX Et. Collins, Colo. 10004 '\ £y wichita Falls, Tex. 5000
WICC Bridgeport. Conn. 5000 4 " 5000

WCAX Burlington, vt
WG dacksonviile. Fla.  3000| WWNR Beckloy, W.Va. 1000

edar Ranids. lowa

WWOM New Orleans. La. '088: WTMIJ Milwaukee. Wis, 5000
WFST Cartbou, Maine 50 =
WCAD Baltimore, Md. s000 | 630—475.9

WLST Escanaba, Mich, 1000d | CFCO Chatham. Ont. 1000
WTAC Fiint, Mlch. 1000 | CHLT Sherbrooke, Que. 5000
KGEZ Kalispell. Mont. 2000 | CFCY Charlottetown, P.E.I. 5000
WCVP Murphy, N.C. 1000d | CJET Smith Falls, Ont. 1000
WSIS Winston-Salem. N.C. 5000/ CKRC Winnlpeg, Man. 5000
KSJB Jamestown, N.O. 5000 | CKOV Kelowna, B.C. 1000
WFRM Coudersport, Pa. 1000d [ CKYL Peace River. Aita. 1000
WAEL Mayaguez. P.R. 1000 | waVU Albertville, Ala. 1000d
WREC Memphis, Tenn. 5000 | wJDB Thomasvilie. Ala.  1000d

KROO EI Paso, Tex. 5000  KJNO Juneau, Alaska 1000
KERB IKermit, Tex. 1000d | KvmA Magnolia, Ark. 1000d
KTBB Tyler. Tex. 1000 | KIOD Monterey. Calif. 1000

KHOW Denver, Colo. 5000
il wsA yeste oo s
Er N-rc'rm}'i %‘g's“- Que. -;'ggg wN EG Toceoa, Ga. 500d

AW ATEalo.C ofse, idah 5000
g T W b il

K t. Catharines, Ont. 3 -3
WSGN Blrmingham, Ata. 5000 | WHITE'S RADIO LOG 151
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Ke. Wave Length W.P. | Ke. Wave Length
WLAP Lexington, Ky. 5000 | KGNG Amarlilo. Tex.
KTIB Thibodaux, La. 500d | KURV Edinburg. Tex.
WIMS lronwood, Mich. 000 KIRO Seattle, Wash.
KDWB So. St. Paul. Minn. 5000 | WDSM Superior, Wis.
'IEXOI( SB‘I LN&IS. "Wo( lg((])((])g 1

GVwW Bel gra e, Mon [

KOH Reno 5000 720—416.4

KLEA Lovlnmn. N.Mex.  500d | WGN Chicago, NI
WIRC Hickory. N.C. 1000d
WMFD wilmington. N.C. 1000
KwWRO Coquille, Oreg. 5000d
WEJL Seranton, Pa. 500d
WKYN San Juan, P.R. 1000d
WPRO Providence. R.I. 5000
KGFX Plerre, S.Dak. 250
KMAC San Antonio Tex. 5000
KSXX Salt Lake Clty, Utah 1000d
KGDN Edmunds, Wash. 5000d
KZUN QOpportunity, Wash. 500d
640—468.5
CBN St. John's, N.F. 10000
KF) Los Angeles, Cailf. 50000
WOi Ames, lowa 5000
WHLG Akron, Ohio 1000
WNAD Norman, Okla. 1000d

650—461.3
KORL Honolulu. Hawall 10000

WSM Nashvlife. Tenn. 50000
KIKK Pasadena, Texas 250d
660—454.3

KFAR Fairbankss Alaska 10000
KMEQ Omaha, Nebr. 500d
WNBC New York, N.Y. 50000
WESC Greenville, S.C, 10000d
KSKY Dallas., Tex. 1000
670—447.5

WMAQ Chleago, 1L, 50000
680—440.9

CHFA Edmonton, Alta, 5000
CHLO St. Thomas, Ont, 1000

CJOB Winnipeg, Man, 10000
CKGB Timmins, Ont. 10000
KNBC San Fran., Calif. 50000
WPIN St Petersburg. Fla. 1000d
WCTT Corbln, 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 Ralelgh, N.C. 50000
WISR Butler. Pa, 250d
WAPA San Juan, P.Rico. 10000
WMPS Memphis, Tenn. 10000
KENS San Antonio, Tex, 50000
KOMW Omak, Wash, 1ocod
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
KEVT Tueson, Ariz. 250d
KBBA Benton, Ark. 250d
XETRA Los Anuelas. Callf. 50000
KAP1 Pueblo, Colo. 250d
WADS Ansonla, Conn, 500d
WAPE Jacksonville, Fla. 25000d
KULA Honolulu. Hawall 10000
KBLI Blackfoot, Idaho 1000d
KGGF Cofle 81 Kans. 10000
WTIX New Orleans, La. 5000
KTCR Mlnnaanolis. Minn. 500d
KSTL St. Louls, M 1000d
KTCI Terrytown, Nebr. ioood
KRCO Prineville, Oreg. 1000d
KUSD Vermilllon. S. 1000d
KHEY El Paso, Tex. 10000
KPET Lamesa, Tex. 25

KZEY Tyler, Tox. 250

wCYB Bristol, Va. 10000d
WNNT Warsaw., Va. 250d
WELD Fisher. W.Va. 500d
700—428.3

WLW Cincinnatl. Ohlo 50000
710—422.3

CJSP Leamington, Ont, 1000d
CFRG Gravelbourg, Sask.  5000d
CKVM Ville Marie, Que. 1000
WKRG Moblle. Ala. 000
KMPC Los Angeles. Calif. 50000
KBTR Denver, Colo. 000
wGBS Miaml, Fla. 50000
WROM Rome, Ga. 1000d
KEEL Shreveport, La 50000
WHB Kansas City. Mo 10000
WOR New York., N.Y. 50000
DZRH Manlla. P.I. 10000
WKIB Mayaguez. P.Rico 1000
WTPR Paris, Tenn, 250d
152 WHITE'S RADIO LOG

730—410.7

CINR Blind River, Ont.
CKAC Montreal, Que.
CKDM Dauphin, Man.

CKLG No. Vancouver, B.C.

KFQD Anchorage. Alaska
WIMW Athens. Ala.
KSUD W. Memphis, Ark.
WKTG Thomasville. Ga,
KLOE Goodland, Kans.
WFMW Madisonville, Ky.
WMTC Van Cleve, Ky.
KTRY Bastrop, La.
WARB Covington, La.
WMMS Bath, Malne
WACE Chicopes. Mass,
KWRE Warrenton, Mo.
KWOA Worthington., Minn.
KURL Billings. Mont.

KMGM Albuquerque, N.Mex,

WO00S Oneonta, N.Y.
WFMC Goldshoro. N.C.
WOHS Shelby. N.C.

10
WMGS Bowling Green, Ohio

KBOY Medford. Oren.
WNAK Nanticoke, Pa.
WPIT Plttsburgh, Pa.
WPAL Charleston. S.C.
WLIL Lenolr, Tenn,
KR2Y Grand Pralrie, Tex.
KSVN Ogden, Utah
WPIIK Alexandria. Va.
WMNA Gretna, Va,
KULE_Ephrata, Wash,
WXMT Merrill, Wis.

740—405.2

CBXA Edmonton, Alta,
CBL Toronto, Ont.
WBAM Montgomery, Ala.
KUEQ Phoenix, Ariz,
KBIG Avalon, Callf.
KCBS San Francisco. Calif.
KSSS Colo, Snrlnns. Colo.
KVFC Cortez, Colo,

W KIS Orlando, Fla.
KYME Bolse, Idaho
WVLN Olney, lIl.

KBOE Oskaloosa, lowa
WNOP Newport, Ky.

B Frostburg, Md.

0 Cambridge, Mass.
M Carlsbad, N.Mex.
M Huntington. N.Y.
L Morehead City, N.C.
Q Mount Alry. N.C.
1G Tulsa, Okla

H Chester, Pa.

C San Juan, P.Rico
w Barnwell, S.C.
Humbolt. Tenn.
Tullahoma, Tenn.
Houston, Tex.

C Texarkana, Tex,
WBCI Williamsburg. Va.

750—399.8

WSB Atlanta, Ga,
WBMD Baltimors. Md.
KMMJ Grand Island, Neb.
WHEB Portsmouth, N.H.
KSEQ Durant. Okla.

KXL Portland. Oreq.
WPDX Clarksburg, W.Va.

760—394.5

KGU Honolulu, Hawal
WIR Detrolt. Mich,
WwWCPS Tarboro, N.C.

770—389.4

KUOM Minneapolis, Minn,
WCAL Northfield. Minn.
WEW St. Louis. Mo,

K08 Albuquerque, N.Mex.
WABC New York. N.Y,
KXA Seattle, Wash.

780—384.4

WBBM Chicago, I,
WJAG Nortolk, Neb.
WCKB Dunn. N.C.
wBBO Forest City, N.C.
KSPt Stillwater, Okla.
WAVA Arllnn(on, Va.

790—379.5

CFCW Camrose. Alta.
CKMR Newcastle. N.B.
CHB Halifax, N.S.
CKSO Sudbury, Ont.
WTUG Tuscaloosa, Ala.

V-An
n@P>» o

EXEEEREE
>

xziiii =
o <TITO
ZIZTI P 2>
oxo-2

KCEE Tueson, Arlz.

W.P.
10000

50
50000
5000

10060
10000

500d
5000d

d| CKOK Penticton,

Kec. Wave Length

KOSY Texarkana. Ark.
KDAN Eureka, Calif.
KABC Los Angeles, Calif.
WLBE Leesburg. Fla.
WFUN Miami Beach, Fia.
WPFA Pensacola, Fla,
wax| Atlanta, Ga.
WGRA Cairo, Ga.

IKEST Bolse. Idaho
WRMS Beardstown, ()i,
KXXX Colby. Kans,
WAKY Louisville. Ky.
WRUM Rumford, Me.
WSGW Saginaw, Mich.
WSIJC Magee, Miss,
KGHL Billings, Mon(.
WWNY Watertown
wrsv weltovitie, WY,
WTNC Thomasville, N.C.
KXGO Fargo, N.Dak.
KWIiL Albany. Oreq.
WAEB Allentown. Pa.
WPIC Sharon, Pa.
WEAN Providence. RI
wWwWBD Bamberg. S.C.
WETB Johnson City. Tenn.
WMC Memphls, Tenn.
KTHT Houston. Tex.
IKFYQ Lubbock, Tex.
KUTA Blanding, Utah
WSIG Mount Jackson. Va.
WTAR Norfolk. Va.
KGMi Bellingham. Wash.
KNEW Spokane, Wash,
WEAQ Eau Clalre, Wis,

800-—-374.8

CHAB Moose Jaw, Saék.
B8.C.
CFOB Ft. Frances, Ont.
CILX Ft. wWilliam, Ont.
ClBQ Bellevilie, Ont.
CKLW windsor. Ont.
CHRC Quebec, Que.
CIAD Montreal, Que,
VOWR 8t. Johns, N.F.
WHOS Decatur, Ala.
WMGY Meontgomery, Ala,
KINY Juneau, Alaska
KAGH Crossett, Ark.
KVOM Morrilton, Ark.
KUZZ Bakersfield, Callf.
KDAD Weed, Calif.
KBRN Brighton, Colo.
WLAD Danbury, Conn,
wSUZ Palatka, Fla,
WIAT Swalnsboro, Ga,
KXIC lowa City. lowa
WBOK New Orleans, La.
WCCM Lawrence, Mass,
El Farmington, Mo.
M Dillon, Mont.

N Camden, N.J.

M Okla City, Okla.
Q Portland, Orco.

A Chambersburg, Pa.
C Diilon, S.C.

B Greer, S.C,

H Sweetwater, Tenn.
D Dumas, Tex.

UH Brlgham City, Utah
SVS Crewe, Va,

W KEE Huntington, W.Va.
WDUX Waupaca, Wis.

810—370.2

CFAX Vlctoria, B.C.

KGO San Franeisco, Callf.
WABW Annapolls. Md.
KCMO Kansas City, Mo.
WGY Schenectady, N.Y.
WKBC N.Wilkeshoro. N.C.
WCEC Rocky Mount, N.C.
WEDO McKeesport, Pa.
WKVAM San Juan, P.R.

820—365.6

WAIT Chleago, 1.
wIKY Evansvlife, Ind.
wOSU Columbus, Ohio
WFAA Dallas. Tex.
WBAP Ft. Worth, Tex.

830—361.2

KIK1 Honolulu, Hawall
WCCO Minneapolis, Minn.
KBOA Kennett, Mo.
WNYC New York, N.Y.

840—356.9

WHKAB Moblle, Ala.
WKNB New Britain, Conn.
WHAS Loulsville. Ky.
WVPO 8troudsburg. Pa.

850—352.7

CKVL Verdun, Que.
CKRD Red Deer, Aita.
WYDE Birmingham, Ala.
KICY Nome, Alaska
K0A Denver, Colo.
WRUF Gainesville, Fla.

EXXELEEXREXX
TOoMp OV HxO3
OmpnIO gl
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W.P. | Ke. Wave Length Ww.P.
1000 | WEAT W Pnlm Beach, Fia. 1000
5000d | KIMO Hilo, Hawaif 1000
000 | WHDH Boston. Mass. 50000
5000 | WKBZ Muskegon, Mlich, 1000
5000 | KFUO St. Louis. Mo. 5000d
1000d | WKIX Ralefgh, N.C, 10000
5000 | WIw Cleveland, Ohio 10000
1000d | WEEU Reading, Pa. 1000
1000d | WABA Aquadllla, P.R. 500
500d { WRAP Norfolk, Va. 5000
5000d | KTAC Tacoma. Wash. 1000
5000
lgood 860—348.6
10900 | cHAK Inuvik, N,W.T. 1000
5000 | CJBC_Toronto. Ont. 50000
1000 | WHRT Hartselle, Ala. 250d
1000d | WAMI Opp, Ala, 1000d
1000d | KIFN Phoenix, Arlz. 1000d
5000 | KOSE QOsceola, Ark. 1000d
1000 | KWRF Warren, Ark, 250d
500 | KTRB Modesto. Calif. 10000
1000d | WOWW Naugatuek, Conn.  250d
5000 | WAZE Clearwater. Fla. 500d
1000d | WK KQ Cocoa, Fla. 1000d
1000d | WERD Atlanta, Ga. 1000
5000 | WDMG Douglas, Ga. 5000d
5000 | WMRI Marlon, Ind. 250d
5000 | KWPC Muscatine, lowa 250d
1000d | KOAM Pittsburg, Kans. 10000
1000d | WSON Henderson, Ky. 500d
5000 WAYE Oundalk. Md, 00d
5000 [ WSBS Gt. Barrington, Mass. 2506
5000 | KNUJ New Ulm, Minn. 1000d
5000 | WMAG Forest. Mss. 500d
KARS Belen, N. Mex. 250d
WFMO Fairmont. N.C, 1000d
KMFR Medford, Oreg. 1000d
10000 | WAMO Plttsburgh, Pa. 1000d
10000 | WTEL Philadelphia, Pa. 2504
1000 | wLBG Laurens, S.C. 10004
5000 | wiVK Knoxville, Tenn. 1000d
1000 | wmMTS Murfreesboro, Tenn. 250d
50000 | KFST Ft. Stockton, Tex. 250d
10000 | KPAN Hereford, Tex. 250d
10000 | KSFA Nacogdoches, Tex. 1000d
1000 | KGNO San Antonlo, Tex. 5000
1000d | KWHO Salt Lake City,
10004 Utah  1000d
5000 | WEVA Emporia, Va, 1000d
250d | wgaY Oak HIN, W.Va.  10000d
§§8§ WFOX Miiwaukee, Wis. 250d
10004 | 870—344.6
250d | KIEV Glendale, Callf. 250d
1000d | KAIM Kaimuk], Hawall 1000
1000d | WWL New Orleans, La, 50000
1000d | WKAR E. Lansing, Mlich, 5000d
1000d | WHCU Ithaca. N.Y, 000d
1000d | WGTL Kannapolis, N.C. 1000d
1000d | WHOA San Juan, P.R. 5000
1000d | KJIM Ft. Worth, Tex. 250d
|goo: WFLO Farmville. Va, 10004
50
:ggg: 880—340.7
1000d | WCBS New York, N.Y, 50000
250d WRRZ Clinton, N. 1000d
1000d | WRFD Worthington, Ohio  5000d
250d
250d [ 890—336.9
$o00d| wis chicago, 11, 50000
1000d WHNC Henderson, N.C. 1000d
KBYE Okla. City, Okla. 1000d
900—333.1
1000d | CKTS Sherbrooke, Que. 1000
250d CHML Hamilton. Ont. 5000
50000 | GHNO Sudbury, Ont. 10000
seo0 [ cier Rimouskl. Qus. 10000
1000d CKJL St. Jerome, Que. 1000
1000d CJvI Victoria, B.C, 000
1000d CKBI Prince Albert, Sask. 10000
25000 WATV Birmingham, Ala,  1000d
WGOK Moblle. Ala. 000d
WOZK Ozark, Ala. 000d
KPRB Falrbanks. Alaska 10000
5000d KHOZ Harrison, Ark. 1000d
KBIF Fresno, Calif. 000d
260d | KGRB West Covina, Calif.  250d
goggg wIwL Georgetown. Def.  1000d
50000 WSWN Belle Glade, Fla. 1000d
WMOP QOcala, Fla. 10004
WCGA Calhoun, Ga. 10004
WCRY Macon, Ga. 250d
25 WEAS Savannah, Ga. 5000d
50000 | KTEE ldaho Falis. Ida.  1000d
1000d KSIR Wichita, Kan. 250d
1000 WKYW Louisville. Ky, 1000d
WLSI Pikeville. Ky, 000d
KREH Oakdale, La. 250d
WCME Brunswick, Maine  1000d
1000d | WATC Gayiord, Mich. 00d
1000d | KTIS Minneapolis. Minn,  1000d
50000 | WODT Greenville, Miss. 1000d
250d | KFAL Fulten, Mo. 000d
KISK Columbus, Nebr. J000d
WOTW Nashau, 1000d
WBRY Boanvile, .Y 1000d
50000 | WSPN Saratoga Snrﬂs .. N.Y. 250d
10000 | WAYN Rockingham, N.C. 1000d
10000 | WIAM Williamston, N.C. 1000d
5000 | KFNW Fargo, N.Dak. 1000d
50000 | WCNS Canton, Dhilo 500d
5000/ WFRO Fremont, Ohio 500d
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Ke. Wave Length Ww.P. K
Py Ke. Wave Length wW.P. Ke.
WCPA Clearfleld. Pa. 10004 | 930—322.4 ckws ,n'“e Length  W.P. Ke. ~ Wave Length ~ W.P.
WFLN Philadelphia. Pa.  1000d ; EKWE Kingston. One $000| KUP 1daho Falls. Idaho 10004
ngv Knoxville, Tenn.  1000¢| CFBC Saint John, N.B. 10000 wmOz Mrz\"ngham, Ala. 5000 GM Chester, Il 500
WCOR Lebanon, Tenn, 00d | CICA Edmonton, Alta. 10000 | weva Ko%l :. Ala. 1000 wITY Danviile, Iil. 100!
KM E0 Ac';::'::' oo "S00d IO AL o nas. e 10000 | KOOL. Phoents,  Aste: 5333 WeAp Eh"""m' s T
, Tex. adsden, Ala, 1000d | KAV R v} owell, Mass, 1000d
KFLD Floydada, Tex. 250d | KTKN Ketehik f VR Apple aller Calif. 5000d | WwPBC Minneapolis, Ml
KCLW Mamifton, Tex 304! KAPR Do 'asan. Alaska 1000| KNEZ Lompoe, C 500d | WAPF , Minn. (000d
. Tex. , Ariz. 10008 | KABL Gukt d, MeComb. Miss. 1000d
WODY Bassett, Va. 5000 | KN Los Angeies oL 1000 | KMBGC Kansas City, M
WAFC Staunton, Va. 000 | KMET Paratioe: ol 5000 Nl Ncalvten. Conn. 5000 KLYQ Hamifton. Ment: " 13004,
KUEN Wenatehee, Wash,  £000d| KIUP Durango, Colo. 3000| Wich Seoring Fia Soad I LY (PRI, e 5000d
WATK Antigo, Wis. 2500 | WIKSB Milford, Del. 500d | WIAZ Albany, Ga, A R 1000
WHAN Haines City, Fla.  1000| WRFC Athens, Ga 000d| KMIN Grants, N. Mex. 10009
910—329.5 WIAX Jacksonville, Fia. 5000| KSRA Satmon. 1daho |3380 WKk Trf s n
o WKXY Sarasota, Fla, 000| WOLM E. Moiine, It A [k Slimingta, (. 6. s 0
SRRV Dincsays O™ 1000 | KOES Pamoheidgs. Ga. 3000| WSBT South Bend, ind. ' 3000| WONE Dayion- omie' C" ' Song
, Ont. KSE| Pacatello, idao KMA touks ayton, Ohlo 5000
CBD Ottawa, Ont. 5000 | WTAD Q . 5000 Shenandoah. lowa 5000 | WILK Wilkes-B
CFJC Kamloops, B.C 10000 | WKCT. Boutlng 6 000 WPRT Prestonsburg, Ky.  5000d| KOS) Deadwood: S.Dak. " 1000
CHRL Roberval, Qus. 0000 | WKCT Bowling Green, Ky. 00| KRGE Aveville, La. 10000 | WSTX Nashville. Fonne 5000
= ] Froderick, Md. 000| WBOC Sali Nashville. Tenn, 5000
WDVC Dadevilie, Ala 500d | WREB Mol - C Salisbury, Md. 5000 | KFRD Rosenberg. T
Ht’:‘r? gm?a"elvxm: riAx“ 53333 WBFNK Bnt{loek%rreﬁs.mleh 5%33 Wi’& f!!)t::gu::'i'tymgqslséh S \'r(/srucu ms'hnm'f 'u':;. ";g%
KKIN Aitkin, Minn " 1000d| KLTF ’ . ristol. Va. 5000
KAMD Camden, Ark. 1000 | WSLI Juchons . 0d | K Little Falls, Minn. 500d | WMEK Chase City, Va.
KDEOQ EI Cajon, Calif, 1000 | KWOC Paptar’ Bluf. 5000| WABG Greenvood, Miss. ~ 1000| KUTI Yakima, Wash. sho0d
KEWB Ozkiand. Callf, 008 oplar Bluff, Mo, 1000 KFVS Cape Girardeau, Mo, 5000 WHAW Weston, W.Va
KOXR Oxnard, Callf. 1000d ﬁgz; ':)aul;ir:llal n:g: 5000d &c{EYB Seottsbluff, Nebr. 1000| WCUB Manltowoe, Wis, ‘OOM
KPOF nr. Denver, Golo. $000 |G- Tachacter. NLH 00 oW I Farmington, N.Mex. 1000d| WPRE Prairie duGhlen, wis |ooo
V“JI#LYPNI"t Bcr'ltaln'.:ICnnn 5000 | WPAT Paterson, N.J, 50%83 WC:‘IY [;’:Fl‘at:b:l"c P l5000 990—302.8 .
ant City. Fla.  1000d | WBEN Buffalo, N.Y. W . gand —304.
:’géﬁ é’:,'.f.":f?' '%- 5000 | WIZR Johnstown, NY.'Y. |3333 stqr '&'5‘23&", h(')rﬁn |3333 CBW Winnipog, Man 0000
KBGN Caldwell, 1da. — 1000d| WSOC Charlatts, N.C. 000 | KGWA Enid, Okla. 1000 | CBY Corner Brook, Nfid, 1000
T oA e e 00d | WRRF Washington, N.C. 5000 KLAD Klamath Falls, Oreg. 50 EIuCoter, Afay 250
WLES Baton Rouser | 5000 WEOL Elyrla, Onbo 1000| WHYL Carllsle, 50004 wwwF Fayette, Ala '
Baton Roue, La. 1000 | WKY Oklahoma City, Okla. 5000| WADP Kane, P: i fo00d | wTCB Flomaton, Ala. 5004
WABI Pgniors Ksing 5000 KAG! Grants Pase, Groo. — 5000| WATS Sayre, Pa 10004 | KTKT Tueson, Rriz” '%%%%
weoe Merr;d'lnhr:hal 5000 WCNR Bloomsburg. Pa. 1000d | WBEU Beaufort, S.C 1000d | KKIS Pittsburg, Calif, 5000
WOvYN Bt 3, 5000/ KSDN Aberdeen. 8.D. 1000| WBMG MeMinnvlile. Tenn KBUO Santa Barbara, Calif, 1000
KVSS Missoura: Mont, 19004 | WSEV Seviervilfs, Tenn.  5000d  KIMP M. Plessant, Tex.” 1000d | KLIR Denver, Colo. *!" 10008
KBIM Roswell, N,Mex. 50004 KDET Center, Tex. 1000d | KGKL San Angelo, Tex. s000| W BZY Torrington, Cona, loood
WLAS Jack KITE San Antonio, Tex. 5000| KOVO Provo, Utah WFAB Miami, Fla 5000
WLAS Jack snnvlllo.kN «C. 5000d| KENY Bellingham. Ferndale WDBJ Roanoke, Va. 5000| WHOO Orlando, Fla. 10000
WPFB Middlstown, Ohio 1000 Wash, 1000d KALE Richland, Wash, t000| WDWD Dawson. Ga, 000d
WOLE m WSAZ Huntington, W.Va., 5000| WTCH Shawano, wis. WGML Hinesville, Ga
KURY Brookinge-'Sros. 10000 | QS Sheridan, Wyo, " 1000d 1000 50D Honaluiu, Havall 5000
aa\é' SADnII:. PaP 1000d ;"LB'- Auburndale, Wis.  5000d|970—309.1 w%zz Jﬁ:;'h"f'd"" :"8""
eranton, Pa, 101 | i 0cod
Al SM"‘DM 2 mogg 40—319.0 cx&m u:lﬂl‘mooue : 5000| KAYL Storm Lake, lowa  250d
WSBA York, povd | cBM Montreal, Que, 50000 | WEBF Tro Aln Ala. 5000d | KRSL Russell, Kans. 250d
WPRP Ponce, P.R 000 | CJGX Yorkton, Sask. 10000 | KNEA Jonestora. So00 I e came. M
WNCG NorthCharteston, S.C. 500d| C}IB Vernon, ‘B.C. 1000| KBIS Bakorsfeld.. C; reood ] ERE R e s o
WORD Spartanbure. S.C. 50004 | KOBY Tucson, Arlz, 250! Kenv c: :;s?leld. Callf, 1006 WCRM Clare, Mich, 250d
WICW Johnson City, Fean. 5000 KFRE Frosno, Callf. 50000 KBEE Mnadeseloa cCﬂll. 1000d | WABO WaYnesboro, Miss, 250d
WEPG S, Pittsburgh, Tenn. 500d | ¥WINZ Miami. Fla, 50000| KEEL Paeoio ote " B O e 2ot
WERS 3, Fittsbureh. Tenn. 5090 | WMAZ Macon, Ga. B0 | s o, (Gt 1000d| KSVP Artesla. N.Mex. 1000
KRIO McAllen. Tex. IOOOd WMIX Mt. Vernon, Il 30000 | Wi TR At 6 8. 5000 WEEB Southern Pines, N,C. 5000d
KRRV Sherman, Tox. Tou0 K10A Des Moines, lowa 10000 | WVOP Vidalia GB:; 5000d | WIJEH Gallipolis, Ohio 1000d
KALL Salt Lake City, Utah 5000| WYLD New Orleans, La 1000 | KHBC Hilo, Mawait 5000d | WTIG Mnsslllnn Ohln 250d
WWRJ White River Junetion, WMEW Baltimors, Md, 1000d | KAYT Rupert, tdaho |'°°° WiBe Pnri d' cotd
Junetlon, | KISH Valentine, Nebr. L | LT ST " 000d | WIBG Philadetphiay Pa. sgot
WRNL Rlchmond, Va, 000d | WENG Fayottovlile, N.C.  10000| WAVE Louliiloc Ky Soos| WERA Mavasace P 250
WHYE Roanoke. 'Va. 1o000| KGRL Bend, Ores. 1000d| KSYL. Aloxandris. Ls 5000 WPRA Mayagusz, P.R. 10000
KORD Paseo, Wash. 10000 | WESA Charierol, Pa. 250d | WESH Portlnng J-M Ia 1000| WLKW Providenee, R.I, 50000
KIXI Renton. Wash. 1000 | WG RP Greenvills, Pa. 1000d | WAMD Aberdesn, Md. ] el S 10004
KISN Vanecouver, Wash, 1000 WIPR San Juan. P.R. 10000 | WESO Southbridge, M S00| WNOX Knoxville, iTienge 10000
WHSM Hayward, Wis, rooac | KIXZ Amarillo, Tex. 3000 | WIAN ishpemin ¢ o ’a'ss. 1000d | KWAM Memphis, Tenn, 1000d
WDOR Sturgeon Bay, Wis. 1000d | KTON Belton, Tex, 10000 | WHCHM Taoksom mienr 59000 | KTt Beaumont; Tex. s
KATQ Toxarkana, Tox.  1000d| KGAG austin Minn- 50009 | KNIN Wiehita Fans R
920—325.9 950—315.6 KOOK Billings. Mont 3000 | KOV L Wichita Falls, Tor. 10000
CICH Hallfax. N.S, . . Nebr, 5000d RV Narrows, Va. 1000d
CJCJ Woodstock, N.B. '?3 o gﬁgg g:r"; :elolmf" b:By |(!,8008 \'I(V‘{ng’i %Ja:wxr’k"sﬁ ?“' 5904 wANT Bichmond, Vi, ta0ed
SKGy Sault St Mari, ont. loooo WRMA Montgomery, Ala. 1000d| WEBR Buffalo: NY. 0 R =t T =y
wcrx Wingham, Ont. 2500 | KXJK Forrest Clty, Ark. 5000d| WCHN Norwich, N.Y. s00d| 1000—299.8
WCTA Adalusia, ala. 2500 | KFSA FY. Smithe ATK. 1000 | W RCS Ahoskle, N.C. 1000d 3
WWR Russellviile. ala. 10004 | KAH| Auburn. Galit. 10005 WWIT Canton,”N.G. 1000d | GKBW Brideewater. N.S. 1000
KARK Little Rock. Ark. 5000 | KIMN Denver, | WDAY Fargo, N.Dak soo0| WEEL Chieaso iit, 50000
KDES Palm Sorings, Caiif. 1000d | WNUE P Walton Se.. Fla. 15004| WREQ Ashtabula. Ohio 5000 | KTOK Okla. "{ Okla. 5000
KVEC San Luis Obispo, Cal. 1000| WLOF Orlando. Ela. 5000| WATH Athens, Onio 1000d | {<STA Coleman, 250d
KREX @rd. Junetion. Golo. ~ 5000 | WGTA Summerville, Ga.  5000d| KAKC Tulsa, Okla. (o0p ficCiiilFlancensoy Tox. 250d
KLMR Lamar, Colo. 1000| WGOV Valdosta, Ga. 5000 | KOIN_ Portland. Ore. so00| WHWB Rutland, vt. 1000d
MEG Eav Gallle. Fla.  1000d | KBO1 Boise. Idaho 3000| WWSW Pittsburgh, Pa. 5000 | KOMO Seattle. Wash. 50000
WGST Atlanta, Ga. 5000 | KLER Orofino, Idaho 1000d | WIMX Florence, S.C. 5000
ARG Wi ey I8 AR G N o e T
r , L, 500d ndianapolls, Ind. t. Worth, .
WhioK Gramite Glty Ml 00d | KOEL oetwein: towa ™ “Jooa| Wivi Chrlstlansted.r\.)xl o | G BN  Forantor o gt
WBAA W, Lafayette, Ind. 5000 KJRG Newton, Kans, 500d | WDT! Danville. Va.  1000d | KCAC Phoe e A s a00d
KFNF Shanandoah, jowa  1000] WBVL Barbourville, Ky,  1000d| WRBWYV Waynesboro, va. $00d| KVNE Winslow, Ari 1000
WTCW Whitesburg. Ky,  1000d | WAGM Presque isle. Maine 5000 KREM Spokans, Wash. 3000 | KLRA Little Rock, Ark e
WEOX Bogaiusa. L. 19004 | WORL Boston, Mass. (2000) LUVO Finovitie. w va. 1099 KEH] Delanor calif -~ '5000
KTOC Jonesboro, La. 1000d | WWJ Detroit. Mich. 5000 WHA Madison, Wis, 5000d | KCMJ Palm s.w“a Callf, o
wz’l;{ I'.{eaxr:::cl:n ;.l‘éi\Md' Igggg 'V(IRBSKIHStfi Lt‘t’lu“bp"k' Minn.1000d | WI1GL Superlor, Wis. 500d | KSAY San Fran.. Eallla. . loclbggg
. . al esbur
BBl g s T b £ (20030 VRS S, 1008
» . 0 ordsburg, N. Mex.
KRAM Las Veas, Nev. 1000 | WBBF Rochester, N.Y. Noa | CKNW New Westminster, WINQ Tampa, Fia Florldasggggg
KQEO Reno, Nev. 1000| WIBX Utiea. N.V. 5000 | CFP Brit. Columbia 10000 WGUN Decatur, Ga 50000d
0 Aibuquerque. N.Mex. 1000 | WPET Greensboro, N.C.  5000d| ¢ L London, Ont. 10000 | KATN Boise, Idaho 1000d
wu# E;:;nlt::d r:‘.l‘.’ :8“0 v'f'!ac% gnseburn Oreg. 16004 cge"au'rg::"al- Que. 10000 | WCSI Columbus, ind 500d
00 arnesboro, Pa. . Que. 5000 | K ity |
WERR SRRt NY o VR P e, (U Rk SRR KNS bt T 2
0d partanburg, S.C. 5000 J : 000| KDLA DeRidder, La :

WMNI Columbus, Ohio 500 | KWAT Watertown, 's. WKLF Clanton, Aja. 1000d ) i 1000
\'I(V(E(VLA Llfcbal"sotro‘ Orepg 1000 \';(vngx(; ;ranklln, T.m?ak. |(I)8(())g k’x'gLETrzk?eléa.mAlaska 100 wfq'»?rsﬂgs?:r'mh:fﬁ 'gggg
W wn, Pa. 1000d enison, . Calif. i B
WIAR Providencs, R.i. %008 | KPRC Houston, Tor s0000| KEAP Fresno, Callf. 500 Yc"l«"-xcmu'n'e‘f,':?.'i w“' P
WTND Orangeburg, S.G.  1000d | KSEL Lubbock, Tex. 2000 | 'KEWB Los Angeles, Cafif. 5000 | KXEN Festus, Mo. ®  so000d
KEZU Rapid City. S.Dak. 1000d| WXGI_Richmond, Va. 1000d | JSGLN GlenwoodSprgs..Colo. 1000d f K RVN Lexington, Neb o
WLIV Livingston, Tenn.  1000d | KJR Seattle, Wash, 5000 | ySUB Groton, Conn. 10000 | WENL Nownert W Mo %9904
KELP El Paso, Tex. tooo | WERL Eagle River, Wis.  1000d| v/ hC Washinston, D.C. 5000| WINS New York. N.Y o
KECK Odessa, Tex. 1000| WKAZ Charleston, W.Va,  5000| oy s Gainesville Fia.  5000d | waB2 A bsrmario. N 6. 1000d
k"r#.'yo'll’;xas' t:lg 'I"‘ex. 1000d | WKTS Sheboygan, Wi, 500d w;g; g:";s"’z","l‘ ;"" 1000d| wELS Kln:tr:r‘:rna'c"' : Iogg:

mpia, sh. . 903 ton, O
KXLY Spokans, Wash '%%%% 960-—312.3 WLOD Pompano Ben:h Fla. Ilo%%?i wI01 New Boston, Ohio 1600d
WMMN Fairmont, W.Va.  5000| GFAC Calgary, Alta. il S LY, Harivell, G, 1000q | K BEV Portiand, Ores. 1928
OKY Milwaukes, Wis.  1000| GHNS Halitar, N.5. T o e 5004
Rossville. Ga. 500d | WHITE'S RADIO LOG 153
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Ke. Wave Length W.P.
WITT Lewisburg, Pa. 250d
WHIN Gallatin, Tenn. 1000d
WORM Savannah, Tenn. 250
KBUY Amarilto, Tex. 5000
KODA Houston, Tex. 1000d
KAWA Marlin, Tex, 250d
WELK Charlottesvitle, va. 1000d
WMEV Marion, Va. 0o00d
WPMH Portsmouth, Va. 5000d
WCST Berkeley Sprgs.,W.Va, 250d
WSPT Stevens Pt., Wis. 1000d

1020—293.9

KGBS Los Angeles, Calif,
WCIL Carbondate. til,
WPEO Peorla, tHl.
KDKA Plttsburgh, Pa.

1030—291.1

50000
£000d
1000d
50000

WBZ Boston. Mass. 50000
WBZA Soringfield, Mass. 1000
KCTA Corpus Christi. Tex. 50000d

1040—288.3

KHVH Honolulu, Hawaii
WHO Des Moines. lowa

5000

KIXL Daitas, Tex. 00d
1050—285.5
CFGP Grande Prairie, Alta, 10000

CKSB_St. Boniface. Man.
CJIC Sault Ste. Marie, Ont,

CHUM Toronto, Ont, 000
WRFS Alexander City, Ala. 1000d
WCRI Scottsboro, Ala. 50d

KVWM Show Low, Ariz.
KVLC Little Rock, Ark.

Ke. Wave Length

WIBC Indianapoiis. Ind.
KIRL Wichita, Kans.
KHMO Hannibal, Mo,
WHPE High Point. N.C.
WMIA Arecibo, P.R.
wFLE Lookout Mtn., Tenn.
WDiA Memphis, Tenn.
KOPY Alice. Tex.
WKOW Madison, Wis.

1080—277.6

CHED Edmonton, Alta.
KSCO Santa Cruz, Callf.
WTIC Hartford. Conn.
WKLO Loulsville, Ky.
WOAP Owosso, Mich,
WYSL Kenmore, N.Y,
WEWO _Laurinburg, N.C.
KwJJ Portland, Oreg.
WYRE Pittsburgh, Pa.
KRLD Daltas. Tex.

1090—275.1

CHEC Lethbridge, Alta.
CHIC Brampton, Ont,
CHRS St, Jean. Que.
KTHS Littie Rock. Ark.
WCRA Effingham, lit.
HAT Honoluiu, Hawail
NWS Waterloo, lowa
BAL Baltimore,

WMUS Muskegon, Mlich.
KING Seattte, Wash.

1100—272,6

KFAX San Francisco, Callf. 50000
250d

wLBB CarroHton, Ga.
WHLI Hempstead, N.Y.

KOFY San Mateo, Calif.  1000d | kyw Clevsland, Ohlo
KWSO Wasco, Calif. 00d g
KLMO Lonamont, Colo. 2604 f|Y 017 (Betblehiem, Px.
WSUG Clewiston, Fla. 250d;1110—270.1
WISB Crestview, Fla. 1000d CFML G
wLVBVOJ_?:ksonvlllrle. Fla. 10004 cr% G:I"'"" Ont.
ampa, Fla,
WRMF Titusville, Fla. sood | KRLA ‘T’m“"ﬂ“Ca'"
WAUG Augusta, Ga. 1000d KIPA Hilo awali
WBIE Marietta, Ga. 00d WMBI c,ﬂ‘: :"’?"
WMNZ Montezuma, Ga. 250d | '8 o o al
KZIN Coeur D*Alene, Idaho 250d | W Ta=0 mlat:ti N.(':
WD2Z Decatur, 11, 1000d | ol oy Band Bred
KNco Garden Clty, Kans 1000d qun S Il
w neinnal 0
KLPL Lake Provl:enea. La. 250d .‘I”l"”“ Providence, R.I.
K reveport, 5 == R
KVPI Villa Platte, La. 250d 20--267.7
WQMR Silver Sprd., Md. 10004 | WUST Bethesda. Md,
WPAG Ann Arbor, Mich. 1000d | KMOX St. Louls. Mo,
KLOH Pipestone, Minn. 1000d | WWOL Buffalo, N.Y,
wAfsa F?%ummﬁf Miss. |gggg IKCLE Cteburne. Tex.
KM ortageville, Mo.
KSIS Sedalla. Mo. 10004 | 1130—265.3
KRBO Las Vegas, Nev. 500d [CKWX Vancouver, B.C.
WBNC Conway, N.H. 1000d
WSEN Baldwinsville, N.Y. 250d
WSTS Massena, N.Y. 00d
WMGM New York, N.Y. 50000
WBTL Farmville, N.C. 250d

WFSC Franklin, N.C.
WLON Lincolnton. N.C.
WWGP Sanford, N.C.
KCCO Lawton, Okla,
KFMJS Tulsa, Okla.
KUBE Pendleton, Oreg,
KEED Springfield, Oreg.
WBUT Butler, Pa.
wLYC Williamsport, Pa,
WSMT Sparta, Tenn.
KLEN Kllleen, Tex.
KWLD Liberty, Tex.
KPLA Plainview, Tex.
KCAS Staton, Tex.
WGAT Gate City, Va.
WBRG Lynchburg, Va.
WCMS Norfolk, Va.
KNBX Kirkland, Wash,
WCEF Parkersburg. W.va.
WECL Eau Claire, Wis.
WLIP Kenosha, Wis,
KWIV Douglas, Wyo.

1060—282.8

CFCN Calgary, Alta. 10000
CILR Quebec, Que. 000
KUPD Tempe, Ariz. 500
KPAY Chico, Callf. 10000

WNOE New Orieans. La, 50000
WHFB Benton Harbor,

Mich, 1000d
WMAP Monroe, N.C. 250d

WHOF Canton, Ohlo 1000d
WRCV Philadelohia, Pa. 50000
WRJS San German, P,R, 2

1070—280.2

CBA Sackville. N.B, 50000
CHOK Sarnia. Ont. 5000
WAPI Birmingham, Ala. 50000

KNX Los Angeles, Cailf.
WVCG Coral Gables, Fla.

50000
1000d
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KRDV Dinuba, Calif.
KSDO San Diego. Calif.
KEKO Kallua, Hawall
KWKH Shreveport, La.
WCAR Detroit, Mich.
WDGY Minneapotls. Minn.
WNEW New York, N.Y.

1140—263.0

CFTK Terrace, B.C.

CK XL Calgary. Alta.
C81 Sydney, N.

KRAK Sacramento, Calif,
WMIE Mlaml. Fla.
KGEM Boise, Idaho
wSIV Pekin, 111

3 000d
KLPR Oklahoma City, Okla. l(](]gg

WITA San Juan, P

KS0O Sloux Falls, S.Dak.

250d| KORC Mineral Wells, Tex, 250d
1000d | wRVA Rlichmond, Va.

10004 1150—260.7

CKSA Lloydminster,
CHSIJ Saint John, N.
CKOC Hamilton, Ont.
CKX Brandon, Man.
CKTR Three Rivers, Que,
WBCA Bay Minette, Ala.
WGEA Geneva, Ala.
WIRD Tuscaloosa. Ala.
KCKY Coolidge, Ariz.

Alta,
B.

KXLR No. Little Rock. Ark. 5000

KFSG Los Angeles, Callf.
KRKD Los Angeles,
KJAX Santa Rosa, Calif.
KGMC Englewood. Colo.

WCNX Middletown. Conn,
WDEL Wilminaton. Del.

50| WNDB Daytona Beh., Fla.

WTMP Tampa. Fla.
WFPM Fort Valley, -Ga.
WIEM Valdosta, Ga
WGGH Marion, 111,
W IRL Rockford, 11
KWKY Des Moines. fowa
KSAL Salina, Kans,
WMST nt. Sterling, Ky.
wLOC Mumfordville, Ky,
WJBO Baton Rouge. La,

Calif,

W.P. |Kc. Wave Length W.P. | Ke. Wave Length W.P.
50000 | WGHM Skowhegan, Malne 5000d | WLBi Denham Springs, La. 250d
10000 | WHMC Gaithersburu. Md. 1000 | WSME Sanford, Maine 1oood
5000 | WCOP Boston. Ma 5000 | WBCH Hastings, Mich. 250d
1000d | WCEN Mt. Pleasant Mich. 1000 | WAVN Stillwater, Minn. 1oo0d
500 | KASM Albany, Min 00d | wMOC Haziehurst, Miss, 250d
10000 | WXTN Lexington, Mlss 500d | KBHM Branson, Mo. 1000d
50000 | KRMS Osage Beach, Mo. 1000d | KLPwW Union, Mo. t000d
1000 | KSEN Shelby, Mont. t000 | WKBH Keene, N.H. 1000a
10000 | KDEF Albuquerque, N.Mex. 1000 WGNY Newburgh, N.Y. 5000d
WRUN Utica, N.Y. 5000  wSOQ N. Syractuse. N.Y, 1000d
WBAG Burlington, N.C. £000d | WKMT Kings Mtn., N.C. 1000d
10000 | WGBR Goldsboro. N.C. 5000 | WREV Reidsville, N.C,  i000d
1000 WCUE Cuyahoga Falls, Ohio 1000d | WENC Whiteville, N.C. 1000d
50000 | WIMA Lima, Ohio 1000 | KEYD Oskes, N.Dak. 1000d
5000 KNED McAlester. Okla. 000 | WGAR Cleveland, Ohlo 50000
2504 KAGO Klamath Falls, Oreg. 5000| wERT Van Wert, Ohio 250d
(3204 | WHUN Huntinadon, Pa.  5000d | KGYN Guymon. Okla, 1000d
1000d | WYNS Lehighton, Pa. 1000d | kBLY Gnldbeach Oreq, 1000d
16000 WKPA New Kensington, Pa. 1000d  wWJUN Mexico, P 1000d
1000d | WORA Mayaauez, P.R. 1000 | wRIB Prnvldence. R.I, 1000d
50000 | ¥DIX Orangeburg, S.C. 5000 wALD Walterboro, S.C. 1000d
WTYC Rock Hill, sc 1000d | wFwL Camden, Tenn, 250
WSNW Seneca Town g, | WCPH Etowah, Tenn. 1000d
South Carolina 1000d | wHEY Miilington, Tenn.  250d
5000 | KIMM Rapid Clty. 8.Dak. 5000d | KvLL Livingston, Tex, 250d
250 | WAPO Chattanooga, Tenn. 5000 x2EE Weatherford. Tex. 250d
1000 ( WCRK '“""S‘W"- Tenn. 1000 wiSD Big Stone Gap, Va. 1000d
50000 | WTAW Bryan, 1000d | wFAX Falls Church, Va. -8000d
250d | KCCT Corpus Chrlstl Tex. 1000d | K ASY Auburn, Wash. 250d
5000 [ K1ZZ El Paso,Tex. 1000d | K021 Chelan, Wash. 000d
1000d :8/;& mg';'ar&d ;’lrk- Tex. .'3333 WRNE Wis. Rapids, Wis.  500d
50000 and. Tex.
1000d | KPNG Port Neches, Tex. 500d | 1230—~243.8
1000d | KOLJ Quanah, Tex. 500d | CHFC Churchill, Man. 250
50000 | KBER San Antonio, Tex. 1000d | CFKL Schefferville, Que. 250
KOFE Pullman, Wash. 1000d | cFGR Gravelbourg, Sask. 250
IKAYOD Seattle, Wash. 5000 | CFMR May River, Nwt. 100
KKEY Vancouver, Wash, 1000d | CFYT Dawson City, Yukon T. 100
WELC Welch, W.Va, 1000d | CFPA Port Arthur. Ont. 1000
10000d | WAXX Chippewa Falls, Wis.5000d | ¢ (LD Thetford Mines, Que. 250
50000 | WISN Mitwaukee, Wis. 5000 | CKMP Midland, Ont. 250
250d | 1160—258,5 VOAR St. John's, Nfd. 100
- CKVD Val D'Or, Que. 1000
wWJID Chleago, 111, 50000 | WAUD Auburn, Ala. 1000
1000 | KSL Salt Lake City, Utah 50000 | WiBB Haleyville, Ala. 1000
WBHP Huntsville, Ala, 1000
soa00| 1170—256.3 w%}g Toliedega, Ala. 2%
w uscaloosa. Ala.
50000d | CFNS Saskatoon, Sask, 1000 | [ e Sitka, Alaska 250
1000 | WCOV Montgomery, Ala. 10000 KSUN Bisbes, Ariz 250
5000d | KCBQ San Diego, Callf 50000 | | ‘A2AA Ringnise. Arit. 250
50000 | KLOK San Jose, Calif. 10000 | \ 047 Phoenix. Ariz 250
50000 | KOHO Honolulu, Hawall 1000 | A0 Safford, Ariz. 2350
5000 | WLBH Mattoon, I, 250d | ‘CON Conway, Ark. 250
500d | KSTT Davenport, lowa 1000 | KFpw Ft. Sm‘th Ark. 1000
250 | oY 00 Tulss. (OKla, 50000 { «gTM Sonesboro,” Ark. 250
1000d | WLEOQ Ponce, P.AR. 2501 KGEE Bakersfield, Calif. 500
KPUB Ballingham, Wash. 1060 KWTC Barstow, Calif. 1000
WWVA Wheeling, W.Va.  50000| <{BS Bishop, Calif. 1000
250d == KXO0 El Centro, Calif. 250
50000 1180—254.1 KDAC Ft. Bragg, Calif. 250
10004 | WLDS Jacksonville, 110 1000d | KGFJ Los Angeles, Calif. 250
250d | WHAM Rochester, N.Y. 50000 K:gt Paso rnbleé. I(IZ'alll. 1000
K Redding. Calif. 250
1190—252.0 KWG Sg:ckt:’)nj Callt. 250
KZON Tolleson, Arlz, 250 | KEXO Grand Junc., Colo.
50000 | KEZY Anaheim, Cafif. 1000 | KBRR Loadvllis, Colo. 250
5000 | KNBA Vallejo, Callf. 250d [ KDZA Fueblo, c"é’;m 20
1000 WOWO Ft. Wayne Ind. 50000 UVNE wyaithester, Conn. 1000
50000 | WANN Annapolis, Md. 10000d Gal ille. .
50000 | WKOX Fram’gham, Mass. 1000d wgﬁg L:k"e'i‘:;ld G'FIFIL ggg
30000 | WLIB New ¥ark MY Fooos| WMAF Madison, Fia." 1060
wSBB New Smyrna Beh.,
A S g
— ensacola, Fla.
1000 . WCNH Quincy, Fia, 000
|gggg WOAI San Antonlo. Tex. 50000 wg\:o X/ Palmcsgaeh' Fla. 2250
WBIA Augusta, Ga. 50
50000 1210—247,8 WBLJ Datton, Ga. 1000
10000 | WCNT Centralia, 111, 1000d | W XLI Dubtin. Ga. 250d
10000 | WKNX Saginaw, Mich, 10000d | WFOM Marietta, Ga, 1000
| WADE Wadesboro, N.C, 1000d | WSO K Savannah, Ga. 250
WAVI Dayton, Ohio 250d | WAYX Waycross, Ga. 250
o WCAU Phlladelphla, Pa. 50000 :fga!r‘ 8&'4:%;11.".“".".1 £s ggg
v a
1220—245.8 KI}é(I;( [Hexburs, {daho :oog
w somington, I, 00
50000 | c10C Lethbridae. Aita. 10000 | wQUA Mollne, 1)L, 1000
CKDA Victoria, B.C. 10000 | \wHco Sparta, Il 250
CIRL Kenora. Ont. 1000 | w '0B Hammond, ind. 250
1000 [ CKCW_ Moncton, N.B. 10000 | WSAL Logansport, Ind. 330
10000 [ CISS Cornwall, Ont. 10000 | W TET Toll City, ind. 350
10000 | CKSM Shawlnlgan, Quebec 1000 | wggw Terre Haute, Ind 230
10000 | WEZB Birmingham, Ala. 1000d | \'E18" Marshalltown, lowa 000
10000 | WPRN Butler, Ala. 1000d | 'R Danvitle. Ky. 250
1000d | WABF Fairhope, Ala. 1000 | w HOP Hopkinsville, Ky, 1000
1000d | KVSA McGehes, Ark. 1000d | wMLF Pineville, Ky. 250
5000 | KLIP Fowler, Callf. 50d | 1K LIC Monroe. La. 250
1000 | KIBE Palo Alto, Callf. 1000d | wiBwW New Orleans, La, 1000
KKAR Pomona, Calif. 250d KSLO Opelousas, La, 250
2500 | KFSC Denver, Calo. 1000d | wQDY Calals. Malne 250
5000 | WDEE Hamden, Conn. 1000d | wiTH Baltimore. Md. 1000
5000 | WQTY Ariington. Fla. 1000d | woUM Cumberland, Md. 1000
1000d | WKBX Kissimmee: Fla, 1000d | wMNB No. Adams. Mass. 250
500d | WMBM Miami. Fla. 250d | wESX Saiem. Mass. 1000
5000 | WSAF Sarasota, Fla. 1000d | wNEB Worcester. Ma 1000
1000 | WCLB Camilla. Ga. 1000d | wiEF Grand Ranlds, Mlch 1000d
000d | WPLK Rockmart, Ga. 500d | WIKB Iren Rlver M 3 00
1000d | WSFT Thomaston, Ga. 250d | wMPC Lapeer, 250
1000d | WLPO LaSalle. Ifl. 1000d | wS0O Sit. Ste. Mmo, Mich. 1000
5000d | W KRS Waukegan, III, 1000d | wSTR Sturgis, Mich, 250
500d | WSLM Salem, Ind. 1000d | WKLK Cloquet, Minn, I 0
1000 | KJAN Atlantle, lowa 250d | KGHS Internat’i Falls, Minn. 100
5000 | KOUR Independence, lowa 250d | KYSM Mankato, Minn. 250
500d | KOFO Ottawa. Kans. 250d | KTRF_Thief Riv. Flis.,Minn, 250
1000d | WFKN Franklin, Ky, 250d K NO Winona, Mlnn. 1000
5000 | KBCl Shreveport, Ly, 250d | WCMA Corinth, Miss. 1000
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Ke, Wave Length W.P. Ke. Wave Length w.pP.
WHSY Hattiesburg, Miss, 1000 KDGO Durango, Colo, 250
WSSO0 Starkviile, Miss. 250 | KSLV Monte Vista. Coio, 250
WAZF Yazoo City, Miss, 250 | KCRT Trinidad, Colo. 250
KODE foplin, Mo. 1000 WwWCO Waterbury, Conn, 1000
KLWT Lebanon, Mo. 250 | WBGC Chipley, Fla. 250
KNCM Moberly, Mo. 1000 [ WLCO Eustis. Fla. 250
KANA Anaconda, Mont. 2501 WINK Fort Myers, Fla. 250
KBMN Bozeman, Mont. 250 (WMMB Metbourne, Fla. 1000
KXLO Lewiston, Mont, 1000 | WFOY St. Augustine, Fla. 1000
KLCB Libby, Mont. 250 | WBHB Fitzoerald, Ga. 50
KTNC Falls Clty, Nebr, 100 WDUN Gainesviile, Ga. 1000
KHAS Hastings, Nebr, 250 | WLAG LaGrange, Ga. 1000
KELY Ejy, Nev. 250 [WBML Macon, Ga. 250
KLAS Las Vegas, Nev, 250 | WWNS Statesboro, Ga. 1000
KDOT Reno,. Nev, 250 | WPAX Thomasville, Ga. 250
wWMOU Berlin, NH. 250 | WTWA Thomson, Ga, 250
WTSV Claremont, N.H. 1000 | KLEI Kailua, Hawail 250
WCMC Wildwood, N.J, 100| KVNI Coour d’Alens, ldaho 250
KALG Alamogordo, N.Mex. 250 | KFLT Mountaln Home, idaho 250
KOTS Deming, N.Mex. 250 [KWiK Pocateilo, Idaho 250
KYVA Gallup, N.Mex, 250| WCRW Chicago, 111 1000
KFUN Las Vegas, N.Mex. 250 | WEDC Chicago, Il 250
KRSY Roswell, N.Mex. 250 wSBC Chlcago, I, 1000
WNIA Cheektowaga, N.Y. 500)| WEBQ Harrlsburg, (I, 250
WENY Eimira, N.Y, 1000 wTAX Springfeld, 1. 1000
WHUC Hudson, N.Y. 250 | wSDR Sterting, ill. 100
WLFH Little Fails, N.Y. 250 | WHBU Anderson, Ind. 50
WFAS White Plalns, N.Y. 250|KDEC Decorah, lowa 250
WSKY Ashevilie, N.é. 1000 | KWLC Decorah, fowa 250
WFAI Fayetteville, N.C. 250| KB1Z Ottumwa, lowa 1000
WMFR High Point, N.C.  1000| K|CD Spencer, lowa 1000
WISP Kinston, N.C 250 | KIUL Garden City, Kans, 1000
WNNC Newton, N.C 250 | KAKE Wichita, Kans, 250
WCBT Roanoke Ra 250 |[WINN Loulsville, Ky. 250
KD!X Dickinson 250 IWFTM Maysville, Ky. 250
WCPO Cincinnatl, 250 | WPKE Pikeville, Ky. 250
WCOL Columbus, Ohio 250 | wSFC Somerset, Ky, 250
WIRO Ironton, Ohio 250 KASO Minden, La. 250
WTOL Toledo, Ohio 350 KANE New tberia, La. 250
KADA N. of Ada. Okla. S0lwCOU Lewlston, Maine 1000
WBBZ Ponca City, Okla.  250{ wGEM Gambridge, Md 250
KIAL Astoria, Oreg. 250 wJEJ Hagerstown, Md. " 1000
KRNS Bufns. Oreg. 250 | WwHAI Greenfield, Mass. 250
KOOS Coos Bay. Ores. 250/ wOCB W. Yarmouth, Mass, 1000
KGRO Gresham, Oreg. 250 | WATT Cadillac, Mich 50
KYJC Medford, Orea. 1000| weBY Cheboypan, Mich 250
KQIK Lakeview. Oreg. 250 wiPD Ishpem nl.'MIeh.. 1000
KTDO Toledo, Orog. 250! wiiM Lansing, Mich, 250
WBVP Beaver Falls, Pa. 1000 | wMFG Hibbing, Minn. 1000
WEEX Easton, Pa, 250 | wjoN st. Cloud, Minn. 1000
WKBO Harrlsburg, Pa. 10001 wmPA “Aberdeen. Miss 250
PLERO) Jolpstowns Frab 1990| wGRM Greenwood. Miss. 250
REBRIZLode Haveq. (Fas 250 |\ wGCM Gulfport. Miss, 250
WNIIS Arselto, PR, (350 [WMIS Natchez, Miss. 250
NVE B Wy astarlyi L 1990 | KF®O Flat River. Mo, 250
WAIM Anderson, §.C. 000| KwOS Sefferson City, Mo. 250
WNOK Columbia, S.C. 250 KNEM Nevada. Mo. 250
WOLS Florence, S.C. 2501 KBMY Billings, Mont. 1000
KISD Sloux Falls, S.Dak. 2501 | TZ Glasgow, Mont. 250
WMMT McMinnville, Tenn. 1000 K BLL Melena, Mont. 250
KSIX Corpus Christi, Tex. 250| KFOR Lincoln, Nebr. 1000
KDLK Del Rlo, Tex. 250 KODY North Platte, Nebr, 1000
KNUZ Houston, Tex. 1000 | KELK Elko. Nev. 1000
KERV Kerrviilo, Tox. 250 wSNJ Bridgeton, N.J. 250
KLVT Levelland, Tex. 250 | KAVE Carlsbad, N.Mex. 250
KEEE Nacogdoches, Tex. 250 | K 6LV Clovis, N.Mex. 1000
KOSA Odessa, Tex. 250 | \WwGBB Freeport, N.Y. 250
KHHH Pampa, Tex. 2501 wGVA Geneva. N.Y. 250
KSEY Seymour, Tex. 10001y TM Jamestown, N.Y. 1000
KSST Sulphur Sores., Tex. 250|wy0S Liberty, N.Y. 250
KYTX| Wio, T, 250| WNBZ Saranac Lake, N.Y, 1000
gy, U 230| WSNY Scheneetady, .Y, 1000d
KOAL Frles. Utah 20 | WATN watertown. N,Y, 250
wJoY Burtington, Vt. 1000 WPNF Brevard, N.C. 250
WBB|1 Abingdon, va. 250 | WiST Charlotte, N.C. 250
WCFV Clifton Forge, Va. 1000 WCNC Elizabeth City. N.C, 250
WFVA Fredericksburg, Va. 1000 WINC Jacksonville, N.C. 250
WNOR Norfolk, Va. 1000 ( wwipatL Raleigh, N.C. 1000
RTpgErETatl fivashiy 1090 |KDLR Devils Lake, N.Dak. 250
KREW s‘"’ 3"% w h 1000 | WBBW Youngstown, Ohio 1000
o e et P 1000 | WHIZ Zanesvilie. Ohio 250
OURD, Nouvidy KVSO Ardmore. Okla. 250

WTAP Parkersburg, W.Va. 1000| o ic ‘Fik City. Okla. 250
WHBY Appieton, Wis, 250 | W\ BEL fdabel. Okls 250
WCLO Janesviile, Wis, 1000 KOKL Okmulaae, Okla. 250
B o st Wi y S50 KFLY Corvalils, Oreg. 10004
DETea0: KKID Pendlston. Ors. 1000

KPRB Redmond, Oreq. 50

1240—241.8 KQEN Roseburg, Oreg. 1000
CFLM La Tuque, Que. 1600 | WRTA Altoona, Pa. 1000
CFNW Norman Wells, WHUM Reading, Pa. 250
Northwest Terr. 100| WKOK Sunbury, Pa, 250

CFPR Prince Rupert, B.C, 50 | WBAX Wilkes.Barre, Pa, 250
CFWH Whitehorse, Y.T. 50 | WALO Humaeao. P.R. 250
CJAV Port Albernl, B.C. 250 ( WWON Woonsocket, R. 1, 1000
CJCS Stratford, Ont, 1000 | WKDK Newberry. S.C. 250
CJRW Summerside. P,E.I, 250 WDXY Sumter, 5.C. 250
CKBS St. Hyacinthe, Que. 250/ WBEJ Elizabethton. Tenn. 1000
CKCQ.l willlams Lake, B.C, 250| WEKR Fayetteville, Tenn. 1000
CKLS LaSarre, Que. 250 | WBIR Knoxville, Tenn. 1000
WEBJ Brewton, Ala. 250 WKDA Nashville, Tenn. 250
WULA Eufaula. Ala. 250 | WENK Union Clty, Tenn. 1000
wOWwL Florence, Ala, 10 KVLF Alpine, Tex. 1000
WARF Jasper, Ala, 1000 | KEAN Brownwood, Tex. 100
KZOW So. of Globe, Ariz. 1000 KORA Bryan, Tex. 250
KOFA Yuma, Ariz. 250 | KOCA Kiigore, Tex. 250
KVRC Arkadelphia, Ark, 250 KSOX Raymondville. Tex. 250
KWAK Stuttgart, Ark. 250 KCKG Snora. Tex. 250
KPLY Crescent City, Calif. 250 KXOX Sweetwater, Tex, 250
KMBY Monterey, Calif. 250 WSKI Montpelier, Vt, 1000
KPPC Pasadena, Calif, 100 | WSSV Petersburg, Va. 1000
KLOA Ridgecrest, Calif. 250 |WROV Roanoke. Va. 250
KROY Sacramento, Callf. 1000 | WTON ‘Staunton, Va. 1000
KRNO San Bernardino, Calif. 250 | KXLE Ellensburgh, Wash, 250
KSON San Diego, Calif, 250 KGY Olympia, Wash. 1000
KSMA Santa Murl‘n. Callf. 250 WKOY Bluefield, W.Va, 250
K8BUE Susanville, Calif. 1000 | WTIP Charleston, W.Va. 1000
KRDO Colo. Sprgs., Colo, 250 WDNE Elkins, W,Va, 1000

Ke, Wave Length W.P,
WOMT Manitowoe, Wis, 250
WIBU Poynette, wis. 250
WOBT Rhinelander, Wis. 1000
WIMC Rleo Lake, Wis, 1000
KFBC Cheyenne, Wyo. 1000
KLUK Evanston, Wyo, 1000
KASL Newecastie. Wyo. 250
KRAL Rawlins, Wyo, 1000
KTHE Thermopolls, Wyo, 1000
1250—239.9
CHWO Oakville, Ont, 1000
CKBL Matane, Que. 5000
CKOM Saskatoon, Sask, 10000
wWZ0B Ft. Payne, Ala. $000d
WETU Wetumpka, Ala. 5000d
KAKA wiekenburg, Ariz. 500d
KWCX Willeox, Ariz. 1000d
KFAY Fayottevills, Ark. 1000d
KAIJl Little Rock, Ark. 1000
KHOT Madera, Calif. 500d
KTMS Santa Barbara, Calif. 1000
KOHi Twenty-Nine Palms,
California 1000d
KMSL Ukiah, Calif. 500d
KTWL Golden, Coio, 1000d
WNER Live Oak, Fia. 1000d
WRIM Pahokes, Fla. 500d
WDAE Tampa. Fla. 500
WYTH Madison, Ga. 1000d
WIZZ Streator, 1. 500d
WGL Ft, Wayne, Ind. 1000
WRAY Princeton, Ind. 1000d
KCFi Cedar Falls, fowa 500d
KF KU Lawrence, Kans. 5000
WREN Topeka, Kans. 5000
WLCK Scottsville, Ky, 500d
WGUY Bangor, Maine 5000d
WARE Ware, Mass, 100
WWBC Bay City, Mlch, 1000d
KOTE Fergus Falls, Minn. 1000
KCUE Red Wing, Minn. 1000d
WHNY McComb, Miss. 5000
WHKBR Manchester, N.H, 5000
WMTR_Morristown, N.J. 5000d
WIPS Ticonderoga. N.Y, 1000d
WFAG Farmvilie, N.C. 500d
WBRM Marion, N.C. 1000d
WCHO Wwashington Court
House, Ohio 500d
KQEN Roseburg. Ores. 5000d
WLEM Emporlum, Pa, 1000d
WPEL Montrose, Pa. 1000d
WRYT Pittsburgh, Pa. 5000
WNOW York. Pa, 1000d
WTMA Charleston, S.C. 5000
WCKM Winnsbore, S.C. 500d
WKBL Covington. Tenn. 1000d
WNTT Tazewell, Tonn, 500d
KFTV Parls. Tex. 500d
KPAC Pert Arthur, Tex. 5000
KUKA San Antonlo, Tex, 500d
KTFO Seminole, Tex. 1000d
KANN Ogden, Utah 000d
KVEL Vernal, Utah 5000d
WDVA Danvllle, va, 5000
WYSR Franklin, Va, 1000d
WNRG Grundy, Va, 1000d
KWSC Puliman, Wash, 5000
KTwW Seattle. Wash. 1000
WEMP Mllwaukee, Wis, 5000
1260—238.0
CFRN Edmonton, Alta, 50000
DYBU Cebu, P.I. 1000
WCRT Birmingham, Ala.  5000d
KPIN Casa Grande, Ariz, 1000d
KCCB Corning, Ark. 500d
KBHC Nashville, Ark. 500d
KGIL San Fernande, Calif,. 5000
KYA San Franciseo, Calif. 5000
WMMM Westport, Conn, ~ 1000d
WNRK Newark, Del. 500d
WWDC Washington, D.C. 5000
WFTW Fort Walton Beach,
Florida 1000d
WMMA Mlami, Fla. 5000d
WWPF Palatka, Fla. 1000
WHAB Baxley, Ga. 5000d
WBBK Blakely. Ga. 1000d
WTJH East Point, Ga, 5000d
KIFI ldaho Falls, Idaho 5000
KWEI Welser, |da. 00d
WIBV Belleville, [II. 1000d
WFBM Indianapolis, Ind. 5000
KFGQ Boone, lowa 250d
KWHK Hutehlnson, Kans. 1000
WXOK Baton Rouge, La. 1000d
WEZE Boston, Mass. 5000
WALM Albion. Mich. 1000
WIBL Holland, Mich. 5000d
KROX Crookston, Minn. 1000
KDUZ Hutchinson. Minn,  1000d
WGVM Greenvills, Miss. 5000d
WNSL Laurel, Miss, 5000d
KGBX Srrlnﬂhcld. Mo, 5000
KIMB Kimball, Nebr. 1600d
WBUD Trenton, N.J. 5000
KVSF Santa Fe, N.Mex. 1000
WBNR Beacon, N.Y, 1000d
WNDR Syracuse, N.Y. 5000
WGWR Asheboro, N.C. 1000d
wCDJ} Edenton. N.C. 1000d
WDOK Cleveland, Ohio 5000
WNXT Portsmouth, Ohio 5000
KWSH Wewoka.Seminole,
Oklahoma 1000
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Ke. Wave Length w.P.
KMCM MeMinnville, Oreg. 1000
WWYN Erie, Pa. 5000
WPHB Philipsbure, Pa. 5000d
wiSO Ponce, P.R. 1000
WMUU Greenvilie, S.C, 5000d
wJOT Lake City, S.C. 1000d
KWYR Winner, S,Dak. 5000d
WNOO Chattanooga, Tenn. 1000d
WMCH Church Hill. Tenn. 1000d
WDKN Dickson, Tenn. 1000¢
WCLC Jamestown, Tenn. 1000d
KSPL Diboil, Tex. 1000d
KPS0 Falfurrias, Tex. 500d
KWFR San Angelo, Tex. 1000¢
KTUE Tulla, Tex. 1000
KTAE Taylor, Tex. 1000d
WCHV Charlottesville, Va. 5000
WBCR Christlansburg, Va. 1000d
KWIQ Moses Lake, Wash, 1000d
WVVW Grafton, W.Va. 500d
wWwIiS Black River Falls,

wis. 1000d
WEKZ Monroe, Wis. 1000d
KPOW Poweli, Wyo, 5000
1270—236.1
CHAT Medicine Hat, Alta. 1000
CHWK Chilliwack, B.C. 10000
CJCB Sydney, N.S. 5000
CFGT S¥. Joseph d’Alma,

Quobec 1000
WGSV Guntersville, Ala, 1000d
WAIP Prichard, Ala. 1000d
KBYR Anchorage, Alaska 1000
KDJI Holbrook, Ariz. 000d
KADL Pine Bluft, Ark, 5000d
KAHR Redding, Calif. 1000d
KCOK Tulare. Calif. 1000
WNOG Naples, Fla. 500d
WHIY Orlando, Fia. 5000d
WTAL Tallahassee, Fia. 5000
WKRW Cartersville, Ga, 500d
WGBA Columbus, Ga. 5000d
wllC Commerce, Ga. 1000d
KNDI Honolulu, Hawaii 5000
KTFI Twin Falls, Idaho 5000
WEIC Charleston, lii. 1000d
WHBF Rock Island, 11, 5000,
WCMR Elkhart, Ind. 5000
WWCA Gary, Ind. 1000
WDRX Madison, Ind. 1000d
KSCB Liberal, Kans, 1000
WAIN Columbia, Ky, 1000¢
WFUL Fulton, Ky. 1000d
KVCL winnfield, La. 1000¢
WSPR Springfieid, Mass, 5000
WwXYZ Detroit, Mieh. 5000
KWEB Rochester, Minn. 500d
WVOM loka, Miss. 1000d
WLSM Louisville, Miss, 1000d
KUSN St. Joseph, Mo. 1000d
KBUB Sparks, Nev. 1000d
WTSN Dover, N.H. 5000
WDVL Vineland, N.J. 500d
KRAC Alamogordo, N.Mex. 1000d
WHLD Niagara Falls, N.Y. 5000d
WDLA Walton, N.Y. 1000d
WCGC Bolmont, N.C. 1000
WMPM Smithfield, N.C. 5000d
KBOM Mandan, N.Dak. 1000
WILE Cambridge. Ohio 1600d
KWPR Claremore, Okla. 500d
KAJO Grants Pass, Orep.  5000d
WLBR Lebanon, Pa 1000
WBHC Hampton, S.C. i000d
KNWC Sioux Falls, S,Dak, 1000
WLIK Newport, Tenn. 5000d
KIOX Bay City, 1000
KHEM Big Spring, Tex.  1000d
KEPS Eagle Pass, Tex. 1000d
KFJZ Fort Worth, Tex 5000
wTID Newport News, Va. 1000d
WHEO Stuart, Va. 000d
KCVL Coiville, Wash. 1000d
KBAM Lonoview, Wash, 5000d
WKYR Keyser, W.Va, 50004
WRIC Mauston, Wis. 500d
1280—234.2
CH1Q Hamilton, Ont. 5000
CIMS Montreal. Que. 10000
CKCV Quebee. Que. 10000
CJSL Estevan, Sask. 1000
WPID Piedmont. Ala. 1000d
WNPT Tusealoosa, Ala. 5000
KHEP Phoenix, Ariz. 1000d
KNBY Newport, Ark, 1000d
KFOX Long Beach. Calif. 1000
KCJH San Luis Obispo, Cal. 500d
KJOY Stockton, Calif. 100!
KTLN Denver, Colo. 5000
WSUX Seaford, Del. 1000d

WDSP DeFuniak Springs,
Filorida 5000d

WAQIK Jacksonville, Fla. 5000d
WIPC Lake Wales, Fla. 1go0d
WYND Sarasota, Fla. 500d
WIBB Macon, Ga. 5000d
WMRO Aurora, . 1000d
WGBF Evansville, Ind. 5000
KCOB Newton, lowa 1000d

KSOK Arkansas City. Kans. 1000
WCPM Cumberiand, Ky, 1000d
WDSU New Orieans, La, 5000
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Ke. Wave Length W.P.
KWCL Oak Grove, La. 500d
WEIM Fltehburg, Mass. 5000
WFYC Alma, Mich, 1000d
WTCN Minneapolis, Minn, 5000
KVOX Moorhead, Minn, 100

KDKD Clinton, Mo. 000d ([WTAQ LaGrange. Ilf.
KYRO Potosl, Mo. 500d | WFRX Ww. Frankfort, !Il.
KCNI Broken Bow, Nebr. 1000d (WHLY Huntington, ind.
KTOO Henderson. Nev. 5000d | WMFT Terre Haute, Ind.
WHBI Newark, N.J, 2500 KGLO Mason City. lowa
KRZE Farmington, N.Mex. 5000d wBLG Lexington, Ky,
WADO New York, N.Y. 5000 | WIBR Baton Rouge, La.
WROC Rochester, N.Y, 5000d | KANB Shreveport, La,
WRSA Saratoga Sprgs., N.Y. 1000 WFBR Baltimore, Md.
WSAT Sallsbury, N.C. 1000| WIDA Quincy, Mass.
WYAL Scotland Neck, N.C. 5000d |wOOD Grand Rapids,
WONW Defiance, Qhio 1000 WRBC Jackson. Miss.
WLM) Jackson, Ohlo 1000d | KMMO Marshall, Mo,
KLCO Poteau, Okla. 1000d [ KBRL McCook, Nebr.
KERG Eugene, Oreg. 5000 | KPTL Carson City. Nev.
WBRX Berwlck, Pa. 500d | WAAT Trenton, N.J.
WHVR Hanover, Pa. 5000 | wOSC Fulton, N.Y.
WKST New Castle, Pa. 1000 WEEE Rensselaer, N.Y.
WCMN Arecibo, P.R 1000 | WGOL Goldsboro, N.C.
WANS Anderson. $.C. 1000 | WLNC Laurensburg, N.C.
WJIAY Mulllns, 8.C. 1000d | WSYD Mt. Airy, N.C.
WMCP Columbia, Tenn. 1000d | wERE Cisveland, Ohio
WDNT Dayton, Tenn, 1000d{ WMVO Mt Vernon, Ohlo
KNIT Abiiene, Tex. 500d | KOME Tulsa. Okla.
KWHI Brenham, Tex. 1000d| KDOV Medford, Oreg.
KLUE Longview, Tex. 1000d| KACI The Dailes. Oreg.
KRAN Morton, Tex. 500 | WWCH Clarlon, Pa

KNAK Salt Lake Clt!. Utah 5000
WYVE Wytheville. Va, 1000

KQDF Spokane, Wash. 500d
KIT Yaklma. Wash, 5000
WVAR Richwood, W.Va. 1000d
WNAM Neenah, Wis, 1000
1290—232.4

CFAM Altona, Manm, 10000

CKSL London, Ont. 5000
WTHG Jackson, Ala. 1000d
WSHF Shefield, Ala. 1000d
WMLS Sylacauga, Ala. 1000d
KEOS Flagstaff, Ariz. 1000
KCUB Tucson, Ariz, 1000
KDMS EI Dorado. Ark. 5000d
KUDA Siloam Sprgs., Ark. 5000d
KHSL Chico, Calif. 500
KPER Gllroy, Calif. 5000d
KITO San Bernardino, "Calif. 5000
ICACL Santa Barbara, Calif. 5000d

0| KOZE Lewiston,

Ont
0{CFGM Richmond Hill,

Ke. Wave Length
WFFG Marathon, Fla.
wSOL Tampa, fa
WMTM Moultrle, Ga.
WIMO Winder, Ga,

d| WTIL Mayaguez, P.R.

WCKI Greer, S.C.
WKSC Kershaw, S.C.
KOLY Mobridge, S.Dak.
WMTN Morristown, Tenn,
WMAK Nashvills, Tenn.
KVET Austin, Tex,
KTFY Brownfield, Tex.
KGNS Laredo, Tex.
KKAS Silsbee, Tex.

KOL Seattle, Wash,

W KLC St. Albans, W.Va,

1310—228.9
CKOY Ottawa,
WHEP Foley, Ala,

WJAM Marion, Ala.
KBUZ Mesa, Ariz.

I
Mlch.

WCLG Morgantown, W.Va.

Ont.

W.P. | Ke. Wave Length W.P. | Ke. Wave Length w.P.
500d | KRLW Walnut Ridge, Ark. 1000d cmc Quebee, Que. 250
5000d | KHSJ Hemet, Callf, 500d | CKAR-1 Parry Sound. Ont. 250
5000d | KLAN Lemoore, Calif. I000d|CI<0X Woodstock, Ont. 250
1000d | KUDE Oceanside, Calif. 500 | WIKUL Cullman, Ala. 250
5000 | KCRA Sacramento, Calif. 5000 | WJOI Florence, Ala, 250
1000 | KAVI Rocky Ford, Colo. 1000d | WGWC Selma, Ala, 250
1000d | WATR Waterbury, Conn, 5000 | WFEB Sylacauga. Ala. 250
500d | WGMA Hollywood, Fla. 1000d | KIBH Seward, Alaska 250
500d | WZOK Jacksonville, Fla. 5000 | KIKO Miaml, ‘Ariz. 250
5000 | WAMR Venice, Fla. 500d | KNOG Nwalﬂs Ariz. 250
1000 | WHIE Griffin, Ga. 5000d I KPGE Page, Ariz. 250
1000 | WKAN Kankakews iil. 1000 | KENT Prescott. Ariz. 250
1000d | KNIA Knoxville, lowa 500d | KBTA Batesvills, Ark. 1000
5000 | KMAQ Maquoketa, lowa 500d | KBRS Springdale, Ark. 250
000d | KLWN Lawrence, Kans, 500d | KENL Arcata, Calif. 250
5000 | WBRT Bardstown, Ky. 1000d | KMAIC Fresno, Calif. 250
10004 | KHAL Horver, La. > 10004 | KSFE Neagier, Galit. 250
er, 3
1000d | WICO Sall'?bury, Md. 1000d | KATY San Luis Obispo, Callf. 250
5000 | WARA Attleboro, Mass. 1000 | KIST Santa Barbara, Calif. 250
250d | WILS Lansing. Mich. 5000 | KOMY Watsonville, Callf. 250
1000d { WDMJ Marquette, Mich. 1000 | KDEN Denver. Colo. ¢ 50
5000d | WRJW Plcayune, Miss. 5000d | KWSL Grand Junction, Colo, 250
1000d | KXLW Clayton, Mo. 1000d K‘“‘" ﬁa"dg'- C°|°~c |25g
500 | KOLT Seotisbluff, Nebr. 5000 WNHC New Haven, Conn. 00
5000 | WWHG Hornell. N.Y. 5000d WOOKCVIVM"'"“'J" D.C. 2gg
5000 | WQSR Solvay, N.Y. 1320 | WSLG cf'm"" Fla.
500 | WAGY Forest City, N.C. 1000 W'{‘Gg e peter, Fla. 253
000 | WCOG Greensboro, N.C. 5000 L aymém ¢h., Fla. 25
5000d | WEEW Washington, N.C 500d W.?Ss e "Y-FI a. :ggg
1000d | KADY Minot, N.Dak. 1000d wo; oaanng. ki
500d | WHOK Lancaster, Ohlo 1000d ws:g s"’n"? cagh: Fla. 2gg
1000d | KWOE Clinton, Okla, 1000d | WO S atoar: m Ricevitie
10008 | WOET Gettysours. Pa. 100 I
ettysburg, Pa. "
500d | WIAS Pittsburgh, Pa. 5000 | WaKE ::L"‘"?-GGa- 2
1000d | WSCR Seranton, Pa. 1000 | WEBG Augusta & 250
5000d | WRID Rio Pledras P.R. 5000 e 8 A wn Ca 1600
5000 | WMSC Columbla 1000 | & 0S Columbus, Ga, 1000
1000 | KELO Sioux Falls. S.Dak. 5000 | WOKS Polun e P
1000d | WKIN Kingsport, Tenn.  5000d | Wit rifeon: &2 G
500d [ WMSR Manchester‘rTenn. 1000d | 1 'wiw Wam'pa, Tdaho 1000
2000 | KXYZ Howston Tes™  'S00g | KEST Preston” idsho 230
‘T KSKI Sun Valley, Idaho 1000
1000d | KCPX Salt LaKe cny, Utah 5000 [ wsoy “Decatur. 111 250
1000d | WEET Richmond, Va. 1000d | WipF Mm“ln i 250
KXRO Aberdeen, Wash. 1000 | () Joliet. 1 250
KHIT Walla Walla, Wash. 1000d | W35 ‘Bedford. ind 1600
5000 | WAMN Superlor, Wis. 1000d | wTRC Elkhart, Ind 1000
10000 | WFHR Wlsconsin Rapids, wLBC Muncle'lnd' 1000
000d Wlis. 5000
gOOOd &I'.‘IOLS Ec::-"m;h '°i“ 150
p— stherviile, lowa
5000 1330—225.4 KCKN Kansas City. Kans., 250
1000d | wROS Scottsboro, Ala, 1000d | KSEK Pittsburg, Kans. 250
.5083 KMOP Tucson, Ariz. 500d | WCMI( Ashland, Ky, 250
?00 KUEE Conway, Ark. 00d | WBGN Bowling Gréen, Ky. 250
gog KFAC Los Angeles, Caiif. 5000 WNBS Murray, Ky. 250
3 KLBS Los Banos, Callf. 500d [ WEKY Richmond, Ky. 250
'ggg WARN Ft. Pierce, Fla, 1000 | KVOB Bastrop, La. 250
5000d WYSE Lakeland, Fla, 1000d | KRMD Shreveport, La. 250
900d | WEBY Milton, Fia. 5000d | WFAU Augusta, Maine 1000
1300 | WMEN Tallahassee, Fla.  5000d | WHOU Houlton, Maine 1000
10004 WMLT Dublin, Ga. 5000d | WGAW Gardner, Mass. 1000
5000 WEAW Evanston, {il. 1000d | WNBH New Bed(ord. Mass. 1000
s whan pmh et WEAG UG M
ockford, .
3000 | WIPS Evansvills, ind. 5000 | WLAV Grand Rory Mich. 10804
004 | KWWL waterloo. Towa 5000 | WCSR_ Hillsdale, Mich. 500
5000d KFH Wichita, Kans. 5000 | WMTE Manistee, Mlch. 1000
5004 | WYGO Corbin, Ky. 5000d | WAGN Menominee. Mich. 250
1000d WMOR Morehead, Ky. 1000d | WM BN Petoskey, Mich. 1000
10004 | KYOL Lafayette, La. 1000 | WEXL Royal Da ‘(Mlch 250
0004 |WASA Harve deGrace, Md. 1000d  KDLM Detroit Lakes, Minn. 1000
sono, | OB S Waltbag, . M 3000 | MRoC RE::r::::'e'rMm:m 1000
nt, ¢l »
:gggg WLOL Minneapolis, Minn. 5000 | KWLM Willmar, Minn, 1000
19004 WIPR Greenville, Miss. 1000 | WIMB Brookhaven, Miss. 250
WOAL Meridian, Miss. 1000d | WAML Laurel, Mlss, 50
gggg KUKU Wiliow Springs, Mo. 1000d | KXEO Mexico, Mo. 250
2004 KGAK Gallup, N.Mex 5000 | KLID Poplar Bluff, Mo, 250
250 | WEVD New York. NY. 5000 | KSMO Salem, Mo, 250
B Viedy N Yo WV, b Kok sprietein e 2
0, a,
1000d | WHAZ Tros. N.Y. 1000 | KPRK Llvingston, Mont. 250
5000d | wE(IN Findl 1000d | KATL miles City, Mont. 1000
000 w ndlay, Ohlo 0
gogo W KOV Wellston, Ohio 500d | KQTE Missoula, Mont. 250
KPOJ_ Portland, Oreq. 5000 | KHUB Fremont, Nebr. 100
1000 a KGFW Kearney, Nebr 1000
1000 WBLF Bcillelonte. Pa, 500 KSID Sidney. Nebr 000
5000 | WIS Eomaay™s.c. 50000 | KORK Las Veoas. Nev. 250
1000d | WFBC Greenville, S.C. 5000 | KBET Reno, Nev. 1000
00 | WAEW Crossville, Tenn. 10004 WDCR Hanover, N.H. 1000
5000d | wTRQ Dyersburs, Tenn. 500d | WMID Atlantic City, N.J. 1000
5000d | \ M| Cameron, Tex. 500d | KNDE Aztec, N.Mex, 1000
5000d | | 'SWwA Graham., Tex, 00d | KRRR Ruidoso, N.Mex, 250
5000d | | yNE Kingsvibe, Tex. 1000d | KKIT Taos, N.Mex, 250
5000 4 KSIL Silver City. N.Mex, 1000
KVKM Monahans, Tex. 5000
5000 KDOK Tyler, Tex. 1000d | WMBO Auburn, N.Y. 000
1000d i WENT Gloversville, N.Y. 1000
WBTM Danvllle. Va. 5000
1000d | WwRAA Luray, Va. 1000d | WXYG Jamestown, N.Y, 250
5000 | W ESR Tasley, Va, 1000d | WUSJ Lockport, N.Y. 50
1000d | | (FiCF Bellevue, Wash. 5000d | WMSA Massena, N.Y. 1000
5000d [ | \CEA Spokane, Wash, 5000d | WALL Mliddletown, N.Y. 1000
1000 WIRY Plattsburgh, N.Y. 1000
so0q | WETZ New Mamn“"vl/c\/a 1000d | WIR1 Lenoir, N.C. 1000
19004 | wHBL Sheboygan, wis. 1000 S Loy, sl 19
w xford, N.C.
KOVE Lander, Wyo. 1600 wgow Gl'i“i'"':"' . cc :83?,
P WGNI Wilmington, N
10000 1340—223.7 WAIR Winston.Salem, N.C. 250
CFGB Goose Bay, Nﬂd. 1060 | KGPC Grafton, N.Dak. 1060
b A L ot U
eyburn, w B ens, o
1000 | CFYK Yellow knue. N.W.T. 250 WIZE Springfield, Ohio 250
5000d | CHAD Amos, QGue, 250 | WSTV Steubenville, Ohio 250
500d | CJLS Yarmouth, N.S 250 | KIHN Hugo, Okla. 250
5000 | CHRD Drummondviile, Ques, 250! KOCY Okla. Clty, Okla, 250

WwCCC Martford, Conn. 500d | KBOK Malvern, Ark,
WTUX Wilmington, Del.  1000d| KIOT Barstow, Calif.
WTMC Ocala. Fla. 5000 KPOD Crescent CHY Calit.
WSCM Panama City Beach, KDIA Qskland, iz
Florlda 500d | KTKR Tait,
WIRK W. Palm Beh., Fla. 5000 KFKA Greeley. Coln
WDEC Americus, Ga. 1000d | WICH Norwich, Conn,
WCHK Canton, Ga. 1000d | WOOO0 Deland, Fla.
wTOC Savannah, Ga, 5000 | WAUC Wauchuta, Fla.
KYTE Pocatello, Idaho 1000d | WBRO Waynesboro, Ga.
WIRL Peoria, Ifi. 5000 | WBMK West Point, Ga.
WCBL Benton, Ky, 5000d | KLIX Twin Falls, tdaho
KJEF Jennings, La, 1000d | WISH Indianapolis, Ind.
WHGR Mouqhtnn Lake, Mich. 5000 KOLS Perry, lowa
wNIL Niles, Mich. 500d | KOKX Keokuk, lowa
WOlA Saline, Mich. 500d | WTTL Madisonville. K
IKBMO Benson, Minn. 500d | WDOC Prestonsburg, Ky.
WBLE Batesville, Miss. 1000d | KIKS Sulphur, La,
KALM Thayer, Mo 000d | KUZN W. Monroe, La.
KGVO Missoula, Mont, 5000 | WLOB Portland, Malne
KOIL Omaha. Nebr. 5000 | WORC Worcester, Mass,
WKNE Keene, N.H. 5000 |WKMH Dearborn, Mich,
KSRC Socorro, N.M, 1000d | WCCW Traverse City, Mich,
WGLI Babylon, N.Y, 1000 | KRBI St, Peter, Minn.
WNBF Binghamton, N.Y. 5000 WXXX Hattlesburg, Miss.
WHKY Hlckory, N.C 000 KFSB Joplin, Mo
WEYE Sanford, N.C, 1000d | KFBB Great Falls, Mont,
WOMP Bellaire, Ohlo 1000d | KGMT Falrbury, Nebr.
WHIO0 Dayton. Ohio 5000 | WILK Asbury Park. N.J,
KUMA Pendleton, Oreg. 5000 | WCAM Camden, N.J.
KLIQ Portiand, Oreg. 5000d | KARA Albunuerque N.M,
WFBG Altoona, Pa. 5000 WVIP Mt. Kisco,
WTIV Titusville, Pa. 500d (WTLB Utica, N.Y.
WICE Providence. R.I. 5000 | WISE Asheville. N.C.
WFIG Sumter. S.C. 1000 | WKTC Charlotte, N.C.
WATO Oak Ridge, Tenn. 1000 | WTIK Durham, N.C.
KBLT Blg Lake, Tex. 1000d | KNOX Grand Forks, N.Dak.
KIVY Crockett, Tex. 500d | WFAH Alltance, Ohio
KRGV Weslaco, Tex. 000 | KNPT Newport, Oreg.
KTRN Wichita Falls, Tex 5000 | WBFD Bedford, Pa.
WPVA Colontal Hyts,, 5000d | WGSA Epbhrata, Pa.
WAGE Leesburg. Va, 1000d | WNAE warren, Pa,
WKWS Rocky Mount, Va. 1000d | WDKD Kingstres, S.C.
WVOW Logan, W.Va 5000 | WDOD Chattanooga, Tenn.
KAPY Port Angeles, Wash. 1000d | WDX) Jackson, Tenn.
WMIL Milwaukee, Wis. 1000d | WBNT Onelda, Tenn.
WCOW Sparta, Wis. d IV(lle; I?rr;'nrlll_g_. Tex.
allas, Tex.
1300-—230.6 KBYL gdessa. Telx. 7
CBAF Moncton. N.B. 5000 KUBO San Antonlo, Tex.
CIME Regina, Sask. 1000 | WEEL Fairfax, Va.
WILS Tonmicee 3004 | W ARY Prosect, Wash. =
WTLS Tallassee, Aia. 1000d i > NLBR.
K:!JC(O:PB gmfy' A(r:kil 1000d | WIBA Madison, Wis.
K rawley, GCalif, 1000 e
KYND Fresno, Calif, 5600 1320—227.1
KW KW Pasadena Callf. 1000 [GHAM Vancouver, B.C.
KKCN Ukiah, d|CKEC New Glasanw. N.S.
KVOR Celo. Snrus . Colo. 1000 | CJSO Sorel, P.Q.
WAVZ New Haven, Conn. 1000 CKKW K"‘"‘""- Ont,
WRIKT Cocoa Beach, Fla.  500d | WAGF Dothan, Ala.
WENN Birmingham, Ala.
x KBLU Yuma, Ariz.
156 ‘WHITE'S RADIO LOGI!KWHN Fort Smith, £rk,
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Ke. Wave Length

KTOW Sand Spring, Okla.
KWVR Enterprise. Oreg.
R Hood River, Oreg.
KFIR North Bend, Oreq.
CvI Connelisvitle. Pa.
SAJ) Grove Clty, Pa.
KRZ Oit y., Pa.
HAT Philadelohia. Pa.
RAW Reading, Pa.
TRN Tyrone, Pa,
WBRE Wllkes-Barre, Pa.
WWPA Williamsport, Pa.
WGRF Aguadilla, P.R.
WOKE Charleston, S.C.
WRHI Rock HlIII, S.C.
WSSC Sumter, S.C.

1JV Huren, S.D.
RSD Rapid City, S.Dak.
BAC Cleveland, Tenn.
KRM Columbia. Tenn,
GRV Greeneville. Tenn.
K
H

GN IKnoxville, Tenn.
WCDT Winchester, Tenn.

EEELES

EEELEXX

HM Blemphis, Tenn.

KRBA Lufkin, Tex.
KPDN Pampa. Tex.
KOLE Port Arthur, Tex.
KTXL San Angelo, Tex.
KVIC N, of Victoria, Tex.
WTWN St. Johnsbury, Vt.

KEY Covington, Va,
HAP Hopewell, Va.
JMA Orange, Va.

WHAR Clarksburg, W, Va.

DY Ladysmith, Wis.
RIT Milwaukee. Wis.

KYCN Wheatland, Wyc,

KWDR worland. Wyo.

1350—222.1

CHOV Pembroke. Ont.

CILM Joliette, Que,

HGB St. Anne de la
Pocatiore. Que.

%B Oshawa, Ont.

w

w

WOVE Welch. w.Va,
wL

w

(]

n
N Kentville, N.S.
LB Elba, Ala.
AD Gadsden, Ala.
B Hot Springs, Ark.
D Bakersfield, Calif.

XX XXELO0
om=X
<>

RO Santa Rosa. Callf.
HF Pueblo, Colo.

LK Norwalk. Conn.
NY Putnam, Conn.

CF Dade City, Fia.
BSG Blackshear, Ga,
RWH Cieveland, Ga.
RPB warner Robins. Ga.
RLC Lewiston, (daho
AAP Peoria, (il.

1BD Salem, (il.

|0U Kokomo, Ind.

RNT Des Moines, lowa
MAN Manhattan, KKans.
OU Loulsvilie, Ky,
M
E

—Zouor>

om
N
<
(<]
&
a
3
13
-
5

B New Orleans, La.
A Ellsworth, Me.

| Howell, Mich.
Ortonville, Minn.
P Pine City/ Minn.
Z Koschusko, Miss,
HR Charleston, Mo,
RX 0’Neill, Nebr.
WLNH Laconia, N.H.
KABQ Albuguerque, N.M.
WCBA Corning. N.Y.
WRNY Rome. N.Y.

=

EEELEEXXEEEXLELLEEER
)

L
S
D
H
D
[
K

AR
o0
o=

WBMT Biack Mountaln, N.C.

WHIP Mooresville. N.C.
WLLY wilson, N.C.

w . Ohio
WCH | Chillicothe, Ohio
KRHD Duncan, Okla.
KTLQ Tahleguah, Okla.
KRVC Ashland. Oreg.
KLOO Corvallls, Oreq.
WORK York, Pa.

WDAR Darlington, S,C.
WGSW Greenwood, S.C.
WRIKM Carthage, Tenn.
KCAR Clarksville, Tex.
KTXJ Jasper. Tex.

KCOR San Antonlo, Tex.
WBLT Bedford. va.
WFLS Fredericksburg, Va.
WNVA Norton. Va.
WAVY Portsmouth, va,
WPDR Portage, Wis.

1360—220.4
WWWB Jjasper, Ala.
WLIQ moblig, Ala.

STA Charlotte Amalie, V.I.

PM Martinsburg. W.Va.
N Montgomery, W.Va.

KC San Bernardino, Calif. 500

Ke. Wave Length

WMFC monroevilie, Ala.
WELR Roanoke, Ala.
KRUX Glendale, Ariz.
KLYR Clarksville, Ark.
KFFA Helena, Ark.
KFIV Modesto, Callf.
KRCK Rldgecrest, Calif.
KGB San Dlego, Calif.
WDRC Hartford, Conn.
WOBS Jacksonville. Fla.
WHKAT Mlami Beach, Fia.
WSFR Sanford, Fla.
WINT Winter Haven, fla.
wﬁﬁcv BLninbrlduel. lGa.
w awrenceville, Ga.
1000 | WMAC Metter, Ga.
250 'wLBK DeKalb, (13
1000/ wyMC Mt. Carmel. (11
250 | WGFA Watseka. (1.
250 KHAK Cedar Rapids, lowa
250| (X GI Ft. Madlson. fowa
1000 | KSC) Sioux City, lowa
250 | KBTO El Dorado, Kans.
250 | wFLW Monticello, Ky.
ggg KDBC Mansfield, La.
250 KVIM New iberia. La.
250 KTLD Tallulah, La.
220 |WEBB Dundalk, Md.
250 | WLYN Lynn, Mass.
Z‘SOIWKMI Kalamazoo, Mich.
5 KLRS Mountain Grove, Mo.
250 | KWRY McCook, Nebr.
250] WNNJ Newton, N.J.
1000, WWBZ Vineland, N.J.
250 WKOP Binghamton, N.Y.
1000 WMNS Olean, N.Y.
1999 | WCHL Chapel Hill, N.C.
4000 | KEYZ Williston, N.D,
250 | WSAI Cinclnnati, Ohio
50 | WWOW Conneaut, Ohio
250 | KUIK Hillsboro, Oreg,
250 | WPQR McKeesport, Pa.
250 | WPPA Pottsville. Pa.
250 | WELP Easley, S.C.
30| WLCM Lancaster, $.C.
1000 | WNAH Nashville. Tenn.
1000 | KRAY Amarillo, Tex.
250 | KACT Andrews, Tex.
250 KWBA Baytown, Tex.
250 | KRYS Corpus Christi, Tex,
KXOL Ft. Worth. Tex.
| WBOB .Galax, va.
1000 | WHBG Harrisonburg, va.
1000 KFDR_Grand Coulee, Wash.
| KMO Tacoma, Wash,
5000 WHIC Matawan, W.Va.
10000 WMOV Ravenswood, W.Va.
1000 | WBAY Green Bay, Wis.
1000d | WISV Viroudua, Wis.
5000 WMNE Menomonie, Wis.
|ogg KVRS Rock Springs, Wyo.

160!

\o0011370—218.8

5000 WBYE Calera. Ala.

500! KTPA Prescott, Ark.
1000d | KBUC Corona, Calit.
1000 | KEEN San Jose, Callf.
1000d | KGEN Tulare, Callf.
500d | WK MIC Biountstown, Fla.
1000d | W KOS Ocala, Fla.
5000d | WCOA Pensacola. Fila,
WAXE Vero Beach, Fla.
WBGHR Jesup, Ga.
WFDR Manchester, Ga.
LE wWashington, Ga.
RC Lincoln, 111,
'a Bloomington, Ind.
T

fELE
o-v

S
Y Gary, Ind.

H Dubuque, lowa

0 Dodge City. Kans.
H

Y

B

@

=1

=]
=

~EERX

N

LN lola, Kans.

OH Grayson, Ky.

KY Tompkinsville, Ky.

PB Marksville, La,

MHI| Braddocks Hts,, Md.

KIK Leonardtown, Md.

GHN Grand Haven, Mich.

UM Falrmont, Minn.

DOB Canton, Miss.

500d | KWRT Boonville, po.

500d| KCRV Caruthersvilie, Mo.

1000d | KXLF Butte, Mont.

1000d | KAWL York. Nebr.

500d | WFEA Manchester, N.H.
5000 | WAL Patchogue, N.Y.
5004 WSAY Rochester, N.Y.
250| WLTC Gastonia. N.C.

1000d | WTAB Tabor City, N.C.

1000d | KFJM Grand Forks, N.D.

P> OO

E7ELE

1000d [WSPD Toledo, Ohio
5000 | KAST Astorla Oreq.
1000d| WOTR Corry, Pa.
1000d | WPAZ Pottstown, Pa.
500d | WKMC Roaring Sprgs., Pa.
500d | WIVV Vieques, P.R.
1000d | W KFD Wickford, R.L.
5000 | WDEF Chattanooga, Tenn.
1000d | WDXE Lawrenceburg, Tenn.
500d| W RGS Rogersville, Tenn.
00d | KOKE Austin, Tex.
5000| KFRO Longview, Tex.
1000d | KUKO Post, Tex.
KSOP Salt Lake City, Utah
WBTN Bennington, Vt.
1000d [ WHEE Martinsville, va.
00d | WIWS South Hill, Va.

W.pP.
1000d

5000d

Ke. Wave Length W.P. [Ke. Wave Length W.P.
KPOR Quincy, Wash. 1000d | WRSC State College, Pa. 500d
WMOD Moundsville, W.Va, |000d| WISA Isabella. P.R. 1000
WCCN Neillsville, Wis, 5000d | WHPB Belton, S.C. 500d
KVWO Cheyenne, Wyo. 1000 w}:AS"(:’| c"“g."’“"'g g.c. 5000
K Madlson, 8.D. 5000d
1380—217.3 WTJS Jackson. Tenn. 5000
CFDA Victoriaville, Que. 1000 | KULP EI Campo, Tex. 500d
CKPC Brantford, Ont. 10000 | KBEC Waxahachle, Tex, 500d
CKLC Kingston, Ont, 5000 | KLGN Logan, Utah 1000
WRAB Arab, Ala, 1000d | WEAM Arlington, Va. 5000
WGYV Greenvilie, Ala, 1000d | wwOD Lynchburg. Va, 5000
KDXE N. Little Rncck. Ark. 1000d | KLOQ Yakima. Wash. 1000
KBVM Lancaster, Calif. 1000d
KGMS Sacramento, Calif. 1000 1400—214.2
KSBW Salinas, Calif. 5000 | CKBC Bathurst, N.B. 250
KFLJ Walsenburg, Colo. 1000d | CKDH Amherst, N.S. 250
WAMS Wilmington, Del, 5000 | CJFP Riviere-du-Loup, Que. 1000
wLIZ Lake worth, Fla. 500d | CKRN Rouyn, Que. 250
WwWQXQ Ormond Beh., Fla. 1000d | CKSW Swift Current, Sask. 250
WLCY St, Petersburg, Fla. 5000 WMSL Decatur, Ala, 250
WAOK Atlanta, Ga. 5000 | WXAL Demopolis, Ala, 250
WSIZ 0Oclila, Ga. 5000d WFPA Ft, Payne, Ala, 250
KPOI Honolulu, Hawaii 5000 | WILD Homewood, Ala, 1000
WBEL South Beloit, (I, 5000 | WJHD Opelika. Ala. 1000
WITE Brazll, (nd. 500d | KSEW Sitka, Alaska 250
wKJG Ft. wayne. Ind. 5000 | KCLF Clifton, Arlz. 250
KCIM Carroll, lowa 1000 | KXIV Phoenix, Arlz, 250
KCil Washington, lowa 500d | KTUC Tucson, Ariz, 250
WMTA Central City, Ky. 500d | KVOY Yuma. Ariz. 250
WWKY Winchester, Ky, 1000d | KELD Ei Dorado, Ark. 1000
WYNK Baton Rouge. La. 500d | KCLA Pine Bluft, Ark. 1000
WKTJ Farmington, Me, 1000d | KWYN Wynne, Ark, 1000
WTTH Port Huron, Mich. 1000 | KRE Berkeley, Calif, 250
WPLB Greenville, Mich. 500d | KREO Indio. Callf. 250
KLIZ Brainerd, Minn. 1000d | KQAMS Reddlnlu- Calif, 250
KAGE Winona, Minn. 1000 | KSLY Sar Luis Obispo, Cal. 250
WDLT Indlanola, Miss. 500d | KSPA Santa Pﬂ""; Calif, 250
KUDL Kansas City, Mo. 1000d | KHOE Truckee, Calif, 1000
KWK St. Louis, Mo, 5000 [ KUKI Ukiah, Callf. 1000
KUVR Holdredge, Nebr. 500 | KONG Visalia. Calif. 250
wBBX Portsmouth, N.H. 1000 | KRLN Canon City, Colo. 250
WAWZ Zarephath, N.J. 5000 | KDTA Delta, Colo. 250
WBNX New York. N.Y. 5000 | KFTM Ft. Morgan, Coio. 250
WLOS Asheville, N.C. 5000 | KBZZ La Junta, Colo, 50
WTOB Winston.Salem, N.C, 5000 | WSTC Stamford. Conn. 250
WWIZ Loraln, Ohio 5000 | wiLl Willimantic, Conn, 1000
WPKO Waverly, Ohlo §000d | WFTL Ft. Lauderdale, Fla. 250
KSwWO Lawton, Okla. 1000 | WIRA Ft. Plerce, Fla. 50
KMUS Muskegee, Okla. 1000 | WRHC Jacksonville, Fla, 250
KBCH Ocean Lake, Ores.  1000d | WPRY Perry, Fla. 250
KSRV Ontario, Oreg. 5000 | WTRR Sanford, Fla. 1000
WACB Kittanning, Pa. 1000d | WZRH Zephyr Hills, Fia. 250
WMLP Milton, Pa. 1000d  WCQS Alma. Ga. 1000
WAYZ Waynesboro, Pa, 10000 | WSGC Elberton, Ga. 1000
WNRI Woonsocket, R.I. 1000d | WNEX Macon, Ga, 1000
WAGS Bishopville, S.C. 1000d | WMGA Moultrie, Ga. 1000
WGUS N, Augusta, S.C.  1000d OH Newnan, Ga. 1000
KOTA Rapld City. S.Dak. 5000 WGSA Savannah, Ga. 1000
KJET Beaumont, Tex. 1000d | KCYN Idaho Falls, idaho 250
WYSH Clinton, Tenn. 1000d | KART Jerome, ldaho 250
WGMM Millington, Tenn. 500d | KRPL Moscow, Idahe 250
KBWD Brownwood, Tex. 1000 KSPT Sandpoint. Idaho 250
KCRM Crane, Tex. 1000d WDWS Champaign, ili. 1000
KTSM El Paso. Tex. 1000 WGIL Galesburg, 1L 1000
KMUL Muleshoe, Tex. 1000d | WRDZ Evansville, Ind. 250
KBOP Pleasanton, Tex. 1000d | WBAT Marion, Ind. 500
WSYB Rutland. Vt. 5000 | KCOG Centerville, lowa 100
WMBG Richmond, Va. 5000 | KVFD Fo odge, lowa 250
KRICO Everett, wash. 5000 | KVOE Emporia, Kans. 250
KPEG Spokane, wash. 5000d | KAYS Hays. Kans, 250
WBEL Beloit, wis. 5000 | WCYN Cynthiana, Ky, 250
WIEL Elizabethtown, Ky. 250
1390—215.7 WFTG London, Ky, 250
CKLN Nelson, B.C. 1600 Ragr ammond., L cal
IKAOK Lake Charles, La. 250
WHMA Anniston, Ala. 3000 | wROO Aunusta. Malne 250
KDAN DcQueen, Ark. 500d | wiDE Biddeford, Maine 1000
KAMO Rogers, Ark. 1000d
WWIN Baltimore, Md, 250
KGER Long Beach, Callf. 5000 | wALE Fall River, Mass. 1000
KTUR Turfock. Calif. 5000 | wLLH Lawell, Mass. 500
KEML Denver, Colo, 1000d | wHMP Northampton, Mass, 1000
WAVP Avon Park, Fla. 1000d | wELL Battle Creck. Mich. 250
WPUP Gainesville, Fla. 5000d | w LB Detroit, Mich. 50
WGES Chicago. 11l 000 | wHDF Houghton, Mich. 250
WFIW Falrfield, 111, 1000 | wmAB Munising, Mich. 250
WICD Seymour, Ind. 1000d | wSAM Sapinaw. Mich, 250
KCLN Clinton, lowa 1000d | wSym St. Joseph, Mich. 250
KCBC Des Moines, lowa 1000 | WTCM Traverse City. Mich. 250
K NCK Concordla. Kans. 500d | KEYL Lopg Prairle, Minn. 250
WANY Albany, Ky. 1000d | KMHL Marshall, Mlinn. 250
WKIC Hazard, Ky. 5000d | WMIN Mpls.-St, Paul, Minn. 250
KFRA Franklin, La, 500d | wH LB Virginia, Minn, 1000
JCNOE Monroe, La. 5000 | wBIP_ Booneville. Miss. 250
WEGP Presque Isle, Me. SOOOdFWNA(; Grenada, Miss, 250
WCAT Orange, Mass, 1000d | w FOR Hattiesburg. Miss. 250
WPLM Plymouth, Mass. 5000 | w1Qs Jackson, Miss. 250
WCER Charlotte, Mich. 1000d | WMBC Macon. Miss. 250
KRFO Owatonna, Minn, 500d | KFRU Columbia, Mo, 1000
WRDA Gulfport, Miss. 1000d | KJCF Festus, Mo. 250
WQIC Meridlan, Miss. 5000d | KSIM Sikeston, Mo. 250
KSPW Waynesville, Mo, 1000d | KTTS Springfield, Mo, 1000
KENN Farmington, N.Mex. 5000 | KXGN Glendlve. Mont, 250
KHOB Hobbs, N.Mex. 5000d{ KARR Great Falis, Mont. 1000
WEOK Poughkeepsio, N.Y. 5000d | KCOw Alliance, Nebr. 50
WRIV Riverhead. N.Y. 1000d | KLIN Lincoln. Nebr. 250
WFBL Syracuse,N.Y. 5000 | KBMI Henderson, Nev. 250
WKRIC Murphy, N.C. 1000d | KWNA Winnemucca. Nev. 1000
WEED Rocky Mount, N.C. 5000 | WTSL Hanover, N.H. 1000
WADA Shelby. N.C. 500d | KTRC Santa Fe, N.Mex, 250
WIRM Troy, N.C. 500d [ KCHS Truth or Consequences,
KLPM Minot, N.Dak. 000 New hlexico 250
WOHP Bellefontalne, Ohlo  500d | KTNM Tucumecarl. N Mex. 250
WMPO Mliddleport-Pomroy, WOND Pleasantville, N.J. 1000
Ohlo  1000d [ WABY Albany, N.Y 1000
WFMJ Youngstown, Ohlo 5000 | WBNY Buffalo. N.Y. 250
KCEC gn:d. Okla. 1000 | WSLB Ogdensburg, N.Y. 1000
KSLM Salem, Oreg. 5000 -
WLAN Lancaster, Pa. 1000 | WHITE'S RADIO LOG 157
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Ke. Wave Length W.P. Ke. Wave Length
WBMA Beaufort, N.C. 250 | KYLB Cleveland, Tex.
WGBG Greenshoro, N,C. 1060 | KXIT Dathart, Tex.
WSIC Statesville, N.C. 1000 KADO Marshall, Tex.
WLSE Wallace, N.C. 250 | KRIG Odessa, Tex,
WHCC Waynesville, N.C, 1000 | KBAL San Saba, Tex,
WCNF Weldon, N.C. 250 | KNAL Victoria, Tex.
KEYJ) Jamestown, N.Dak. 1000 WRIS Roanoke, Va,
WMAN Mansfield, Ohio 250  WKBH LaCrosse, Wls.
WPAY Portsmouth, Ohio 1000 | KWYO Sheridan, Wyo,
KWON Bartlesville, Okla, 250
ngg l'\‘uAles(erb Okla. 250/ 1420—211.1
orman, Okla. 250
KNND Cottage’ Grove, Oreds 230| M1 Grreronimsdfaant
WEST Easton. Pa. 250 | WA v Ala.
WJET Erie, P CT Tusealoosa. Ala.
WHGB ﬁ:r'”!gl-"g pa ggg KHFH Slerra Vista, Ariz.
WJIAC Johnstown, Pa. 250 KPOC Pocahontas, Ark.
WKBI St. Marys, Pa 1000 KSTN Stockton, Callif.
WICK Scranton. Pa, 250 WLIS Old Saybrook, Conn,
WRAK Williamsport, Pa. 250 | WERE Dradenton. Fla,
WCOS Columbia, S.C, 1000 Yo py o iney: Beftle Fia:
WGTN Georgetown, S.C. 250 | wRFB Tallahsssee. Fla.
WTHE Spartanburg, S.C. 250/ WAVO A “d,als“i-‘ -
WIZM Clarksville, Tenn, ] P L D L
WHUB Cookeville, Tenn. 1000 NP e P, o
WLSB Copper Hiil, Tenn. 250 | Wiy tomisville. Ga.
WGAP Maryville, Tenn. (500] WILET qosees. G4,
WHAL Sheibyville, Tenn. 000 | WINL Murphysboro, ill.
KRUN Ballinger, Tex. 250 | WiMS Michigan City, Ind.
KBYG Big Spring, Tex. 250 Y(’Pch Qavenport, lowa
KUND Corpus Christi, Tex. 250 ‘"‘°|"“’¢" ty, Kans,
KILE nr, Galveston, Tex. 250/ WTCR Ashland. Ky.
KGVL Greenville, Tex. 250 WHBN Harrodsburg, Ky.
KEBE Jacksonville. Tex. 250 | WYIS Owensboro, Ky.
KIUN Pecos. Tex. 250 | KPEL Lafayette, La.
KEYE Perryton. Tex. 250 | WOKW Brockton, Mass,
KYOP Plainview, Tex. 250 | WBSM New Bedford, Mass.
KDWT Stamford, Tex. 250| WBEC Plttsfleld. Mass.
KTEM Temple, Tex. 250 | WAMM Flint, Mich.
KTFS Texarkana, Tex. 250 | WKPR Kalamazoo, Mich.
KVOU Uvalde. Tex. 250 | KTOE Mankato, Minn.
KIXX Prove, Utah 250 | WSUH Oxford, Miss.
WDOT Burlington, Vt. 250 | WOABC Vicksburg, Miss,
WINA Charlottesville, va.  1000| KBTN Neosho, Mo.
WHHY Hillsville, Va. 250 | KOOO Omaha, Nebr.
WHIH Portsmouth, Va. 250 | KSYX Santa Rosa, N.Mex.
WHLF So. Boston, Va. 1600 | WALY Herkimer, N.Y.
WINC Winchester, Va, 1000 | WACK Newark. N.Y.
KEDO Longview, Wash. 250 WLNA Peekskill. N.Y.
KRSC Othello, Wash, 250| WM YN Mayodan, N.C.
KTNT Tacoma, Wash, 1000 | WGAS S. Gastonia. N.C.
WBOY Clarkesburg, W.va, 250 WVOT Wilson. N.C.
WRON Ronceverte, W.Va, 1000 | WHHK Cleveland. Dhio
WSPZ Spencer, W.Va, 250| KTJS Hobart, Dkla.
WKWK Wheeling, W.Va, 250 | KYNG Coos Bay, Dreg.
WBTH willlamson, W.Va. 1000 | WCOJ Coatesville, Pa.
WATW Ashland, Wis. 1000 | WCED D"B"l!f, 5
WBIZ Eau Claire, Wis. 1000 | WEUC Ponce, P.R.
WDUZ Green Bay, Wis, 250 | WCRE Cheraw. S.C.
WRIN Racine, Wi, 250 | KABR Aberdeen, S.D.
WRDB Reedsburg, Wise 250 |WEMB Erwin, Tenn,
WRIG Wausau, Wis. 250 | WKSR Pulaskl, Tenn,
KATI Caspar, Wyo. 250 | KFYN Bonham, Tex.
KODI Cody, Wyo. 1000 KTRE Lufkin, Tex.
KGNB New Braunfels, Tex,
1410—212.6 \'I(IF\’NESPR Ssatn :il:alo, '{lax.
CFUN Vancouver, B.C, 10000 . Albans, Vt.
CHLP Montreal, Que. 10000| WDDY Gloucester, Va.
WALA Mobile. Ala, 5000 | WKCW Warrenton, Va.
WCHP Tuscumbla, Ala. 500d | KITI Chehalls, Wash.
KTCS Fort Smith, Ark, 1000 | KUJ Walla Walla, Wash,
KERN Bakersfield. Callf. 1000| WPLY Plymouth, wis.
KRML Carmel. Calif. 500d
KKOK Lompoc. Calif. 500d | 1430—209.7
KMYC Marysvilie. Calif. 5000
KCAL Redlands, Calif. 1000d | CKFH Toronto, Ont.
KCOL Ft, Collins, Colo. 1000 [ WFH K Pell City, Ala.
WPOP MHartford. Conn. 5000 | KHBM Monticello, Ark,
WwWDOV Dover, Del., 5000d | KAMP E[l Centro. Calif.
WMYR Fort Myers, Fia. 5000 | KARM Fresno, Calif.
WBIL Leesburg, Fla. 1o00d | KALI Pasadena, Calif.
WRIX Griffin, Ga. 1000d | KOSI Aurora, Colo,
WSNE Cummings, Ga. 1000d | WSDB MHomestead, Fia.
WDAX McRae. Ga. 1000d | WLAK Lakeland, Fla,
WLAQ Rome. Ga, 1000 | WPCF Panama City, Fia.
WRMN Eigin. (1l 500d | WGFS Covington, Ga.
WTIM Taylorville, HI. 1000d | WRCD Dalton, Ga.
WAZY Lafayetts, Ind. 1000d | WWGS Tifton, Ga.
KGRN Grinnell, lowa 500d | WCMY Ottawa, IIi.
KLEM LeMars, lowa 1000d | WIRE Indianapoiis, ind.
KCLO Leavenworth, Kans. 5000d| KASI Ames. lowa
KW BB Wichita, Kans. 5000 | KMRC Morgan City, La.
WLBI Bowling Green, Ky. 5000 WNAV Annapolis, Md,
WHLN Harlan, Ky. 5000d | WHIL Medford. Mass,
KDBS Alexandria. La. 1000d | WION lonia, Mich.
WGRD Grand Rap., Mich, '1000d| WBRB Mt. Clemens, Mich.
KLFD Litchfield, Minn, 500d | WLAU Laurel, Miss,
WDSK Cleveland, Miss. 1000d | KADL Carrollton, Mo.
WBKN Newton. Miss, 500d |WIL St. Louis, Mo,
WHTG Eatontown. N.J. 500d KwRN(iIRGNrand Jsl;n?. Nebr.
WDOE Dunkirk, N.Y. 500 ewark. N.J.
WELM Elmira. N.Y. 1000 | KGFL Roswell, N.M.
WSET Glen Falls. N.Y. i000d| WENE Endicott, N.Y.
WOTT Watertown, N.Y, 5000 | WMNC Morganton. N.C.
WEGO Concord, N.C. 1000d [ WDJS Mt, Olive, N.C.
WSRC Durham, N.C. 1000d | W RXO Roxboro, N.C.
WING Dayton, Ohio 5000 | WFOB Fostoria, Dhic
KPAM Portiand, Oreg. 5000d | WCLT Newark. Ohlo
WLSH Lanstord, Pa. 5000d | KALV Alva, Okla.
KQV Pittsburgh. Pa. 5000 | KTUL Tulsa, Okla,
WPCC Clinton, S.C. 1000d | KGAY Salem. Oreq.
WYMB Manning. S.C. 1000d | WVYAM Altoona, Pa,
WCMT Martin. Tenn, 1000d | WFRA Franklin. Pa,
KBUD Athens, Tex, 1000d |WNEL Caguas, P.R.
‘KBAN Bowie, Tex. 500d | WBLR Batesburg. S.C.
WATP Marloln. s.C.
KBRK Brookings, S. Dak.
158 WHITE'S RADIO LOG

W.P. | Ke. Wave Length Ww.P
WEND Madison, Tenn. 3000d
500d | WHER Memphis, Tenn. 1000
500 | KSTB' Breckenridge, Tex.  1000d
1000 | KEES Gladewater, Tex. 1000d
500d { KCOH Houston, Tex. 1000d
500| KLO Ogden, Utah 5000
5000d [ WOYL Ashf:nd, Va. 1000d
5000 | wDIC Clincho, Va. 1000d
1000] KBRC Mt, Vernon, Wash. 5000
WEIR Weirton, W.va. 1000
wWBEYV Beaver Dam, Wis.  1000d
1900| 1440—208.2
5000d | CFCP Courtenay, B.C. 1000
1000d { WHHY Montgomery. Ala. 5000
1000d | KWBY Scottsdale, Arlz. 5000d
5000 | KHOG Fayetteviile, Ark. 1000d
500d | KOKY Little Rock, Ark. 5000d
1000 KYON Napa, Calif. 500
5000d | KPRO Riverside, Calif. 1000
1000d | KCOY Santa Maria, Calif. 1000
5000d | WBIS Bristol. Conn. 500d
1000d | WABR Winter Park, Fla, 5000
5000 | WwWCC Bremen, Ga. §000d
1000d | WGIG Brunswick, Ga. 5000
5000d | WRAJ Anna, III, 500d
500d | WPRS Paris, 11l, 1000d
5000d | WGEM Quincy, Il 1000
5000 | WROK Rockford, 11, 10
1000d | WPGW Portland, Ind. 500d
5000d | KCHE Cherokee, lowa 500d
1000d | KJAY Topeka, Kans. 5000
1000 | WKLX Paris, Ky. 1000d
1000 | WEZ) Wiillamsburg, Ky. 1000d
1000d | KMLB Monroe, La, 5000
5000 | WIAB Westbrook, Me, 5000d
1000 | WAAB Worcester, Mass, 5000
1000d | WBCM Bay Clty, Mich. 1000
1000d | WDOW Dowagilac, Mich, 500d
5000 | WCHB Inkster, Mich, 1000d
1000d | KEVE Golden Valley, Minn. 5000
1000 | WHHT Lucedale, Miss. 1000d
00d | WMVEB Millville, N.J. 1000d
00d | WBAB Babylon, N.Y. io0od
1000d | WJJL Niagara Falis. N.Y. 1000d
1000d | WSGO Oswego, N.Y. 1000d
500 | WBLA Ellzabethtown, N.C. 1000d
1000d | wBUY Lexington, N.C, 5000d
500 KEILD Grand Forks, N.D. 1000
500d | WHHH Warren, Ohio 5000
1000 | KMED Medford, Oreg. 5000
5000 | KODL The Dalles, Oreg. 1000
1000d { WCDL Carbondale. Pa, 5000d
1000d | WNPV Lansdale, Pa. 500d
5000 | WGCB Red Lion, Pa, 1000d
5000 | WQOK Greenville, S.C, 5000
1000 | WZYX Cowan, Tenn. 1000d
1000d | WHDM McKenzie, Tenn, 500d
1000d | KFDA Amarlilo, Tex. 5000
5000d | KEYS Corpus Christi, Tex, 1000
1000 | KDNT Denton, Tex. 5000
250d | KETX Livingston, Tex. 5000d
1000 | WKLY Blackstone. Va, 5000d
1000d | WHIS Bluefleld, W.Va, 5000
1000d | WAJR Morgantown, W.Va. 5000
:8383 WIPG Green Bay, Wis. 5000
50004 | 1450—206.8
1000d | CFBM_Brochet. Man. 100
5000 | CBG_Gander, Nfid. 250
500d | CFAB windsor, N.S. 250
CFJR Brockville, Ont, 1000
CHEF Granby, P.Q. 1000
WDNG Anniston, Ala. 1000
10000 | WYAM Bessemer. Ala. 1000
1000d | WDIG Dothan, Ala. 1000
1000d [ WFIX Huntsville, Ala. 250
1000d | WLAY Muscle Shoals City,
5000 Alabama 1000
5000 | KLAM Cordova, Alaska 250
000 | KAWT Douglas. Ariz. 250
500d | KNOT Prescott, Ariz. 250
5000 | KOLD Tucson, Ariz. 250
5000 | KENA na, Ar 250
00d | KYOR Blythe, Catit. 250
1000d | KOWN Escondido. Caiif 250
5000 | KPAL Palm Springs, Cailf. 250
500d | KTIP Portervlile. Calif, 50
5000 | KSAN San Francisco, Caiif. 250
00d | KYML Sonora. Caiif. 250
500d | KVEN Ventura. Calif. 1000
000 | KAGR Yuba City, Calif. 100
5000d | KGIW Alamosa, Colo. 50
5000d | KYOU Greeley, Colo. 1000
500d | WNAB Bridgeport, Conn. 250
00d | WILM Wilmington, Del. 250
500d | WOL Washington, D.C. 250
5000/| WW B Brooksville, Fla. 250
1000, WMFJ Daytona Beach, Fla, 1000
5000/ WSKP Miami. Fla. 250
5000d/| WBSR Pensacola, Fla, 250
5000/| WSPB Sarasota, Fla, 1000
5000d | WSTU Stuart, Fla. 250
1000d | WTNT Tallahassee, Fia, 1000
1000d | WGPC Albany, Ga. 250
1000 WBHF Carfersville, Ga. 250
500d{ WCON Cornelia, Ga. 250
500 | WKEU Grifin, Ga. 1000
5000 | WMV G Milledgeviile, Ga. 1000
50004 | WBYG Savannah. Ga. 1000
1000 | WY LD Valdosta, Ga, 250
5004 | KEOK Paystte. Idaho 250
1000 KEEP Twin Falls. Idahe 250
5000d] WHFC Cicero, lil. 1000
1000d] WKEI Kewanee, (Il 100

wCvS Springfield, Mli.

WFCT Fountain City, Tenn. 10000t WANE Ft. Wayne, Ind,
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Ke. Wave Length w.P.
WXVW Jeflersonville, [nd. 250
WASK Lafayette, ind. 250
WAOV Vincennes, ind. 250
KPIG Cedar Rapids, lowa 250
KWBW Hutchinson, Kans. 250
WTCD 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
WKTQ South Paris, Maine 250
WTBO Cumberland, Md. 50
WMAS Springfeld, Mass, 1000
WATZ Alpena Township, Mich. 250
WHTC Holland, Mich. 1000
WMIQ Iron Mtn., Mich. 250
WIBM Jagkson, Mich. 250
WKLA Ludington, Mich. 250
WHLS Port Huron, Mich, 250
KATE Atlbert Lea, Minn. 250
KBUN Bemidji, Minn, 1000
KBMW Breckenridge, Minn, 250
WELY Ely, Minn. 000
KFAM St. Cioud, Minn. 1000
WROX Clarksdale, Miss. 250
WCJIU Columbia, Miss. 250
WIXN Jackson, Miss. 250
WOKK Meridian, Miss. 1000
WNAT Natchez, Miss. 50
WROB West Point. Miss, 250
WMBH Jnﬁlln Mo, 50
KIAX Kirksville, Mo, 250
KOKO Warrensburg, Mo, 250
KWPM West Plains, Mo. 1000
KXXL Bozeman, Mont, 1000
KUDI Great Falls, Mont, 1000
KXLL Missoula. Mont. 250
KKRBN fed Lodge, Mont. 250
KVCK Wolf Point, Mont. 1000
KWBE Beatrice, Nebr, 50
KCSR Chadron, Nebr. 250
KONE HReno, Nev. 250
WKXL Concord, N.H. 000
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
WCL! Corning, N.Y. 1000
WWSC Glen Falls, N.Y, 1060
WHDL 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
WIJER Dover, Ohio 50
WMOH Hamilton, Ohlo 250
WLEC Sandusky, Ohio 250
KWHW Altus. Okla. 250
KGFF Shawnee. Okla, 250
KSIw Woodward, Okla, 250
KORE Eugene, Ored. 1000
KFLW Klamath Falls, Oreg. 250
KLBM La Grande. Oreg. 250
KBPS Portland. Oreg. 250
WLEU Erie, Pa. 250
wDAD indiana, Pa. 250
WPAM Pottsviile. Pa, 250
WMPT So. Witliamsport, Pa. 250
WMAJ State College. Pa. 250
WJPA Washinoton, Pa, 250
WWRI W. Warwick, R.i. 1000
WQSN Charteston. 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. 50
WLAR Athens, Tenn. 250
W MOC Chattanooga, Tenn. 250
WDSG Dyersburg, Tenn. 250
WSMG Greeneville, Tenn. 250
WLAF LaFoilette. Tenn. 100
WGNS Murfreesboro. Tenn. 1000
KRIC Beaumont, Tex. 50
KBEN Carrizo Spres., Tex. 250
KCTI1 Gonzales. Tex. 250
KMBL Junction, Tex. 250
KCYL Lampasas. Tex. 250
KMHT Marshall, Tex. 1000
KAMY McCamey, Tex. 250
KNET Palestine. Tex. 250
KSNY Snyder. Tex. 250
KURA Moab, Utah 250
KEYY Provo. Utah 250
KDXU St. George, Utah 250
WSNO Barre. Vt. 1000
WTSA Brattleboro, Vt. 1000
WFTR Front Royal. Va. 250
WENZ Hlighland Springs, Va. 250
WREL Lexington. Va. 250
WMVA Martinsville, Va. 1000
KBKW Aberdeen. Wash. 1000
KCLX Cotfax, Wash. 1000
KONP Port Angeles. Wash, 250
KAYE Puyallup, Wash, 1000
WPAR Parkersburg, W.Va, 250
KFIZ Fond du Lae. Wis. 250
WDLB Marshfield, Wis. 1000
WPFP Park Falls, Wis. 1000
WRCO Richiand Center, Wis. 1000
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Ke. Wave Length W.P. | Ke, Wave Length Ww.P.
KBBS Buffalo. Wyo, 250 WVOL Berry Hill, Tenn. 5000
KVOW Riverton, Wyo. 250 KchRcDAI»?"‘;.' Tex1,_ 5000
IK enderson, Tex. 500d
1460—205.4 ﬁEEX ‘S:an(Mﬂr:ns, Tex. 2504
CJOY Guelph, Ont. 10000 entralia, Wash. 5
CKRB VIII: St. Georges, KSEM Moses Lake, Wash. 5000
Quebec 10000 WWHY Huntington. W.Va. 5000d
CINB N. Battleford, Sask. (0000| WJIBT Wheeling, W.Va, 500d
WFMH Cullman, Ala. 50000 | WBKYV West Bend, Wis. 1000d
WPNX Phenix City, Ala, 5000 | K TWO Casper, Wyo. 5000
KZOT Marianna, Ark. 500 -
KCCL Paris, Ark, 500d 1480—202.6
KTYM Inglewood, Calif, 5000d | WARI Abbeville, Ala. 1000
KDON Salinas, Calif. 5000 | WBTS Bridgeport, Ala. 1000d
KVRE Santa Rosa, Calif.  1000d WIXI Irondale, Ala, 5000d
KYSN Colo. Spres., Colo. 1000 | WABB Mabile, Ala. 5000
WBAR Bartow, Fla. 1000d | KHAT Phoenix, Ariz, 500
WZEP DeFuniak Springs. KGLU Safford, Arla. 1000
Florida 1000d | KTCN Berryvilie, Ark. 1000
WMBR Jacksonviile, Fia. 5000 | KWUN Concord, Calif. 500d
WDMF Buford, Ga. 1000d | KRED Eureka, Calif. 5000
WROY Carmi, (I 1000d | KYOS Merced. Calif. 5000
“WIXN Dixon, 11l 1000d | KWIZ Santa Ana, Callf. 1000
WKAM Goshen, Ind 1000d | KSEE Santa Maria, Calif. 1000
WOCH North Vernon, Ind. 1000d | KTUX Pueblo, Colo. 1000d
KSO Des Moines. lowa 5000  WSOR Windsor, Conn, 500
KCRB Chanute, Kans, 1000d | WAPG Arcadla. Fla. 1o00d
WRVIK Mt Vernon, Ky. 500d | WREA E, Palatka, Fla, 500d
WAIL Baton Rouge, La. 5000 | WTHR Panama Beach, Fla. 500d
KBSF Springhill, La. 1000d | WXIV Windemere, Fla, 1000d
WEMD Easton, Md. 00d | WYZE Atlanta, Ga. 5000d
WBET Brockton, Mass, 5000 | WRDW Augusta, Ga. 5000
WBRN Big Rapids, Mich. 1000d | WGSB Geneva, Il 1000
WPON Pontlac, Mich, 1000 | WIBM Jerseyville. 1l1. 500d
KDMA Montevideo. Minn. 1000 | WTHI Terre Haute, Ind. 1000
WELZ Belzoni, Miss. 1000d | W RSW Warsaw, Ind. 500
KADY St. Charles. Mo. 5000d | KLEE Ottumwa, lowa 500d
KRNY Kearney, Nebr 5000d | KBEA Mission, Kans, 1000d
KENQ Las Vegas, Nev 1000 | KLEO Wichita, Kans. 5000
WOKO Albany, N.Y 5000 | W KOA Hopkinsville, Ky.  1000d
WVOX New Rochelle, N.Y. 500d| WNKY Neon, Ky, 1000d
WHEC Rochester, N.Y: 5000 | WTLO Somerset, Ky, 1000d
WFVG Fuquay Sprgs., N.C. 1000d | KANV Jonesville, La, 500d
WRKB Kannapolis, N.C. 500d | IKJOE Shrevenort. La, 1000d
WMAMH Mmarshall, N.C. 500d | WSAR Fail River, Mass. 5000
WBNS Coiumbus, Ohio 50600 WMAX Grand Rapids,
WPVL Painesville, Ohio 500d . Michigan 1000d
KPLK Dallas, Oreg. 1000d | W108 Tawas City, Mich, 1000d
WMBA Ambridge, Pa. 500d | KAUS Austin. Minn. 1000
WCMB Harrisburg, Pa. 5000| KGCX Sidney, Mont. 5000
WBCU Union, S.C. 1000 | KLMS Lincoln, Nebr. 1000
WGOG Waihalla. S.C. s00d | KWEW Hobbs, N, Mex, 5000
WJAK Jackson, Tenn, 5000d | WLEA Hornell, N.Y. 1000d
WEEN Lafayette, Tenn. 1000d | WHOM New York. N.Y. 5000
KBRZ Freeport, Tex. d| WREM Remsen, N.Y, 1000d
KLLL Lubbock, Tex. 1000d | WWOK Charlotte, N.C. 1000d
WACO Waco, Tex, 1000 | WYRN Louisburg. N.C. 500d
WPRW Manassas, Va. 500d | WMS) Sylva, N.C. 5000d
WRAD Radford, Va. 5000 WHBC Canton, Ohlo 5000
WLPM Suffolk, va. 1000 | WCIN Cincinnati, Ohio 5000
KCDI Kirkland, Wash, 5000d | WTRA Latrobe' Pa. 00d
KIMA Yakima, Wash. 5000 | WDAS Phlladelphia, Pa. 5000
WBUC Buckhannon, W.Va, 1000d  WISL Shamokin. Pa. 1000
W RAC Racine, Wis. 500d | WSHP Shippensburg, Pa. 500d
WTMB Tomah, Wis. 1000d | KSOR waterton, S.D. 1000d
WLOK Memphis. Tenn, 5000d
1470—204.0 KBOX Dallas, Tex. 5000
CHOW welland, Ontarlo 1000 [ C(LYL Basadens Fex. = 1000
CFOX Folnte Claire, Quo.  5000| KGN Spanish Fork, Utah 10004
WBLO Evergreen, Ala. 1000d WCFR Springfield 'Vt. 1000d
KZNG Hot Springs, Atk 1000d| wERL Richmond, Va 5000
KBMX Coalinga, Calif. 500d | Wi EE Richmond. Va. 5000
KUTY Palmdale, Calif, 5000 wBLU Salem, va. 000d
KXDA Sacramento, Calif. 5000 (FHA Lakewood, Wash.  1000d
WMMW Meriden. Conn. ° 1000d |  yAN Vancouver, Wash.  1000d
WPOM Pompano Beach, Fla. 5000 w)sm Mmadison, Wis. 5000
WRe® Tareon Seros., Fla. 5000d| (RAE Cheyenne, Wyo. 1000d
ed, a.
wooL Al Ga. 1000d | 1490—201.2
axton, o
WRGA Rome. GE}" 5000]CFRC Kingston, Ont. 100
: CKCR Kitchener, Ont. 250
WMPP Chicago Helghts, 111, 1000d CKBM Mont 0
WMBD Peoria. Ill. B000][\ i Rafimagny, s, 25
WHUT Anderson, Ind. 1900d | g e AT ston, A la o
KTRI Sloux Clty, lowa 5000 [ W2 0F Decatyr, Ala. o
KWVY waverly. lowa 1000d VI 20, Scanetts Al 5
KARE Atchison, Kans, 1000 ‘IQ'YCA P°|"‘a"t M"l‘ |ogg
KLIB_Liberal, Kans. 500d] B il Faeeme Az i
WSAC Fort Knox. Ky. 1000d | oo e Ak ™ £
KPLC Lake Charles, La. 5000 | KYAR Hope Ark. 2
WLAM Lewiston, Maine 5000 Lnns b . °|':;°' AA" . 250
WIDY Salisbury, Md. so00d | (€ORS Faragsould. Ark, =
WTTR Westminster, Md. 1000d | KXR) m‘zemv“u. Ark.‘ o
WSRO Marlborough, Mass. 1000d KWAC Bals(ersmld' Carlll 250
WNBP Newburyport, Mass, ~500d | KPAS Bannin c' 1t = 250
WKMF Flint, Mich, 5000/ 1 o0° Caloxico” Conit 250
WKLZ Kalamazoo, Mich.  500d | ko giy) “Laye Tahoe. Calif. 250
[CAND) Ao Nc: pian: 1000d| K TOB Petaluma. Calif. = 250
WCHJ Brookhaven, Miss. 1000d | B\ F Red Bluff, Calif. 1000
WNAU New Albany, Miss.  500d| \(pg Santa Barbara, Calif. 250
KGHM Brookfleld, Mo, 500d | KSYC Yreka, Callf, T 250
KTCB “Malden; Mo, 1000d| koL Boulder, Colo 1000
WTKO Ithaca, N.Y, 1000d | K GUC Gunnison, Colo. 250
WPDM Potsdams, N.Y. 1000d| KCMS Manitou Sprs., Colo. 100
WBIG Greensboro, N.C. 5000 'KOLR Sterling, Colo. 50
WPNC Plymouth. N.C. 1000d| WTOR Torrinaton, Conn. 250
WTOE Spruce Pine, N.C, 1000d | wTRL Bradenton, Fla 250
WOHO Toledo, Ohio 1000| wJBS Deland, Fla. 250
KVLH Pauls Valley, Okla.  250d | WMET Miaml Beach, Fla. 250
KVIN Vinlta, Okla. 500d | wSRA Mllton, Fla. 250
KRAF Reedspert, Oreg. 5000d | WRGR Starke, Fla. 250
WSAN Allentown, Pa. 5000 WTTB Vero Beach, Fla. 250
WFAR Farrell, Pa. 1000d | WSIR Winter Haven. Fla. 250
WWHML Portage, Pa. 500d [ WMOG Brunswick, Ga. 250
WOIC Columbia, S.C. 5000d | wMJIM Cordele, Ga, 250
WEAG Alcoz, Tenn. 1000d | WMRE Monroe, Ga. 250

Ke. Wave Length

WSFB Quitman, Ga.
WSNT Sandersville, Ga.

KTEL walla walla. Wash.
WTGR Charleston, W.Va.
WTCS Falrmont, W.va.
WLOH Princeton. W.Va.
WGEZ Belolt. Wis.
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w.p.

250

Ke. Wave Length w.P,
WLCX LaCrosse, Wis. 1000
250 | WIGM Medford, Wis. 1000
WSYL Sylvanla, Ga, 250 | WOSH Oshkosh, Wis. 250
KTOH Lihue. Hawall 250 | KIML Giliette, Wyo. 250
KCI10 Caldwell, Idaho 1000 | KBBZ Laramie, Wyo, 100
W KRO Calro, I, 250 | KRTR Thermopolis, Wyo, 250
w“,’{ ganvisne,Llll.' '238 KGOS Torrington, Wyo. 1000
wBs ast St. Louis, 111,
| WOPA Qak Park. Il 1000 1500—199.9
WKBY Richmond, Ind. 0001 CHUC Port Hope. Ont. 1000
WNDU South Bend, Ind. 2501 |KBLA Burbank, Calif. 10000
KBUR Burlington, lowa 250 | KXRX San Jose, Calif. 5000
wDBQ Dubugue, fowa 250 wYOP Washington, D,C. 50000
KRIB Mason City, lowa 250 | WiK(Z Key West, Fla, 250
KKAN Phillipsburg, Kans. 250 | wiBK Detroit, fich, 10000
KTOF Topeka, Kans. 250 [ KSTP_St, Paul, Minn, 50000
W.FKY Frankfort, Ky. 250 | WM NT Manati, P.R. 250
WKAY Glasgow, Ky. 250| KTXO Sherman, Tex, 250
SO OxerEbyros Sy, jo00 | KANI Wharton, Tex. 500
aintsville, Ky,
WIKG Bogalusa, La. 1900 ;‘;'L E“:‘q"; ;““"' LG
KEUN Eunlce. La. 5 - X
CIL Houma, La. 1000
KaUs . La. 250 | CKOT Tillsonburg. Ont. 10004
WPOR Portland, Malne 250 | KASK Ontario, Calif. 1000
WTVL Waterviile, Maine 1000 | KTIM San Rafael, Calif. 1000d
WARK Haoerstown, Md. 1000 | KMDR Littleton, Colo. 000
WHAV Haverhill, mass. 250 | WNLC .New London, Conn., 5000
WMRC Milford, Mass. 250 | WKAL Macomb, [1l. 250d
WTXL W, Springfield, Mass. 1000 | WMEX Boston, Mass, 000
WABJ Adrian, Mich. 00 | KANS Independence, Alo.  1000d
WBFC Fremont, Mich. 250 | WRAN Dover, N.J. 1000
WMDN Midland, Mieh, 250 | WLAC Nashville. Tenn. 50000
WCBQ Whitehall. Mich. 1000 | KCTX Childress, Tex, 250d
KXRA Alexandtia. Minn. 250 | KSTV Stephenville, Tex. 250d
KDZY Grand Raplds, Minn. 250 | ICGA Spokane. Wash. 50000
KLGRX Redwdl. Falls, Minn. 2500 WAUX Waukesha, Wis. 10000d
WLOX Biloxi, Miss, 100!
WELD Clewland, fiiss. 250 1520—197.4
WHDC Philadelphia, Miss. 250 | KACY Port Hueneme, Calif. 250
WTUP Tupelo, Miss. 250 A
WVIM Vicksburg, Miss. 300/ o e hnter i
KDMD Carthage, Mo, 250
KTTR Rolla, Mo, 1000
KDRO Sedalia. Mo, 250
KBOW Butte, Mont. 1000
KBON Omaha, Nebr., 250
WEMJ Laconia, N.H. 1000
WLDB Atlantle City, N.J. 250
KRSN Los Alamos, N.Mex. 250
KRTN Raton, N.Mex, 250
WCSS Amsterdam. N.Y. 250
WBTA Batavia, N.Y, 250
WKNY Kingston. N.Y 25
WICY Malone, N.Y 1000
WDLC Port Jervis. N.Y. 250
WOLF Syracuse, N.Y. 250
WSSB Durham, N.C. 250
WFLB Fayetteville, N.C. 250
WLOE Leaksville, N.C. 25
WRNB New Bern, N.C. 1000
WRMT Rocky Mount, N.C. 250
WSTP Salisbury, N.C. 250
WSVM Valdese, N.C. 250
KNDC Hettinger, N.Dak. 250
KOVC Valley City, N.Dak. 250
WBEX Chillicothe, Ohlo 250
WIMD Cleveland Hohts., Ohlo 250
WOHI E, Liverpool. Ohio 250
WMOA Marietta, Ohio 1000
WMRN aarion, Ohio 1000
KWRW Guthrie, Okla. 100
KBIX Muskogee. Okla. 250
KBKR Baker, Oreg. 250
KRNR Roseburg, Oreg. 250
KBZY Salem, Oreg. 1000
WESB Bradford, Pa. 250
WAZL Hazleton, Pa. 250
WARD Johnstown, Pa. 250
WGAL Lancaster, Pa, 250
WBCB Levittown, Pa, 1000
WMRF Lewiston, Pa. 1000
WMGW Meadville, Pa. 250
WNBT wellshoro, Pa. 250
WMDD Fajardo, P.R 250
WGCD Chester, S.C. 250
WMRB Greenville, S.C. 1000
KORN Mitehell. S.Dak. 250
WOPI Bristol, Tenn. 1000
wDXB Chattanooga, Tenn. 1000
WROL Fountain City, Tenn. 250
WIIM Lewisburg, Tenn. 1000
WDXL Lexington, Tenn. 1000
KNDW Austin, Tex. 250
KIBL Beevllle, Tex. 251
KBST Big Spring, Tex. 250
KHUZ Borger, Tex, 250
KNEL Brady, Tex. 250
KSAM Huntsville, Tex. 250
KVOZ Laredo, Tex. 250
KZZN Littlefield, Tex. 250
KPLT Parls, Tex. 250
KGKB Tyler, Tex. 250
KVWC Vernon, Tex. 250
KVOG Ogden, Utah 1000
WKVT Brattleboro, Vt. 250
WIKE Newport, VL. 1000
WCVA Culpeper, Va. 250
WVEC Hampton. Va, 250
WAYB wayneshoro, Va, 250
KBRO S8remerton. Wash, 250
KLOG Kelso, Wash, 250
KENE Toppenish, Wash, 250

=)

WSVL Shelbyville, ind. 250

KSIB Creston, lowa 1000d
WRSL Stanford, Ky. 500d
KVKW Lafayette, La. 500
WKBW Buffalo, N.Y. 50000
WFYi Mineola, N.Y, 10000d
KOMA Okla. City. Okla. 50000
KGON Oregon City, Oreg. 10000
WWWW 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
WSMI Litehfield. 11, 000d
WBNL Boonville. Ind. 250d
WLOI LaPorte, Ind. 250d
KXEL Waterloo, lowa 50000
KNEX McPherson. Kans. 250d
KLKC Parsons. Kans, 250d
WDON Wheaton, Md. 1060
WPTR Albany, N.Y. 50000
WIFM Elkin, N.C. 50d
WABQ Cleveland, Onhlo 1000d
WJMJ Philadetphia, Pa. 50000d
WPTS Pittston, Pa. 1000d
WPME Punxsutawney, Pa, 1000d
WADK Newport, R.I. 000
KCUL Ft. Worth, Tex. 50000d
KGBC Gailveston, Tex. 1000
KBVW Beilevue, Wash. 1000
WTKM Hartford, Wis. 5004
-

i550—193.5

C8E Windsor, Ont. 000
WBHM Blrmingham, Ala. 50000d
WAAY Huntsville, Ala. 5000
WEDR_Mobile. Ala. 50000d
KFIF Tueson, Ariz. 0000d
ICKHI San Fran., Calif. 10000
KDAB Arvada. Colo. 10000d
WRIZ Coral Gables, Fla. 10000d

WORT New Smyrna Beh., Fla. 250

W2ST Tampa, Fla. 10000d
WSMA Smyrna, Ga. 10000d
WIIL Jacksonville, 101, 1000d
WCTW New Castle, Ind. 25
KEDD Dodge City, KKans.  1000d
WIRYV Irvine, Ky. 000d
WMSK Morganfield, Ky, 250d
WUNL Baton Rouge, La, 5000d
KREB ‘Shreveport. La, 10000
KGMO Cape Girardeau, Mo. 5000d

KKJO St. Joseph, Mo,
WBAZ Kingston, N.Y.
WTYN Tryon, N.C. [}
WPEG Winston.Salem, N.C.

KUTT Fargo, N.D. 5000d
WDLE Delaware, Ohic 500d
KMAD Madill, Okla. 250
WLOA Braddock, Pa. 1000d
WTTC Towanda, Pa, 500d
WHKFE Yauco, P.R. 250
wBSC Bennetsville, S.C. 10000
WTHB N. Augusta, S.C, 1000d
KWBC Navasota, Tex. 250d
WTPI Cookville. Tenn. 250d
WKPT Kingsport, Tenn. 10000d
WKBA Vinton, va, 1000d
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Ke. Wave Length

WBOF Virginia Beach. Va, 5000d | KGGG Forest Grove, Oreg.

KOQT Bellingham, Wash.

1560—192.3

CFRS Simcoe, Ont.
KPMC Bakersfleld, Cailf,
K1Qs willows, Calif.
WBYS Canton, HI.
KSWi Councll Blufis, lowa
WOXR Paducah, Ky.
WOAXR New York, N.Y.
WTNS Coshocton. Ohio
WTOD Toledo, Ohio
KWCO Chickasha, Okla.
WRSJ Bayamon, P.R.
KCAD Abilene, Tex.
KHBR Hillsboro, Tex.
KGUL Port Lavaca, Tex.

1570—191.1

CHUB Nanaimo, B.C.

CFRY Portage la Prairie,
Manitoba

CFOR Oriiiia, Ont,

WCRL Oneonta, Ala.

KC King City, Callt
VR Lodi, Ca y'

CE Riverside, Calif.
OV Loveland. Colo.
TWB Auburndale, Fia,
PAP Fernandina Beach,

lorida
OE Ward Rid

ARRXXXX

c»om
-

F
ge, Fla
Ashburn, Ga,
Clayton, Ga,
College Park, Ga,
Millen, Ga.

Alton, I{l.
Freeport, 1Il.
Harvey, 1ii.
Robinson, HI.

LO Frankfort. Ind.
AWK Kendallville, Ind.
WOWL New Albany, Ind.
KMCD Fairfield, lowa
KJFJ) Webster City. lowa
KNDY Marysviile, Kans.
KWSK Pratt, Kans.
WKKS Vanceburg, Ky,
WABL Amlte. La.

KLLA Leesville, La.
KMAR Winnsbore, La,
WAQE Towson. Md.
WPEP Taunton, Mass.
WMLO Beverly, Mass.
EW Westfleld, Mas§,
RP Fiint, Mich.

R Grand Rapids.
Mlehlgan

-
m

Ermzx0>x
“<MrENDS 00N

EEEELLEEELEE £%
sonocomez

S Morris, Minn.
A Winona. Miss.
EX Lexington, Mo,
AFS Amsterdam, N, Y

D
M
FuU
UXx
MR
ON
L

EFEXEXX £¥£%

WHOT Campbell, Ohio
WCLW Mansfield, Ohio
WPTW Plqua, Ohio
KTAT Frederick, Okia.
KOLS Pryor, Okla.

u.

L Golden Valley, Minn.

W.P. | Ke. Wave Length Ww.pP.
1000d
1000d | OHU Hermlston, Oreg. 1000d
8UX Ooylestown. Pa, 1600d
'WSHH Latrobe, Pa. 1000d
2504 | WFGN Gafiney, S.C. 250d
10000 | WJES Johnston, S.C. 250
2504 | WLSC Loris, S.C. 1000d
2504 | WHLP Centervilie, Tenn,  1000d
10004 | WCLE Cleveland, Tenn. 1000d
1000 | WTRB Ripley, Tenn. i000d
50000 | KZOL Farwell, Tex, 230d
1000d | KYLG La Grange, Tex. 250d
5000d | KTER Terrell, Tex, 250d
1000 | KWIC Salt Lake City, Utah 5000
250 | WSWV Pennington Gap, Va. 1000d
5004 | WYTI Rocky Mount, Va. 1000d
250d | WEER Warrenton, W.Vsa, 500d
500d | WAPL Apoleton, Wis, 10004
1580—189.2
10000 | CBJ Chicoutimi, Que. 10000
WIHB Talladega, Ala. 1600d
250d | KYND Tempe, Ariz. 10000d
10000 | KPCA Marked Tree, Ark. 250d
250d | KFOF Van Buren, Ark. 1000d
1000d | KPON Anderson, Calif. 1000d
250d | KWIP Merced, Calif. 500d
50d | KDAY Santa Monica, Cal. 50000d
250d | KHUM Santa Rosa. Calif. §00d
000d | KPIK Colorado Sprgs.. Colo. 5000d
1000d | WWIL Ft. Lauderdale, Fia. 10000
250d | WGRC Green Cove Springs.
5000d Florida 500d
WMDF Mount Dora, Fla. 1000d
1000d | WCCF Punta Gorda, Fla.  1000d
250 | WCLS Columbus. Ga. 1000d
1000d | WPFE Eastman, Ga. 500d
000d | WLBA Gainesville, Ga. 5000d
1000d | WKIG Glenville, Ga. 1000d
250d | WK KO Aurora, II. 250d
000d | WOQN OuQuoin. HII. 250d
5000d | WBBA Pittsfield. 11, 250d
000d | WKID Urbana, III. 250d
250d | WCN B Connersvilie. Ind. 250d
250d | WIVA South Bend, Ind. 1000d
250d | WAMW Washington, Ind. 250d
1000d | KCHA Charles City, lowa 500d
250d | KWNT Oavenport, Jowa 500d
250d | KOSN Denison, lowa 500d
250d | WAXU Georgetown, Ky. 10000d
250d | WMTL Leitchfield, Ky. 250d
250d | WPKY Princeton, Ky. 250d
500d | KLUV Haynesvilie. La. 250d
i000 | KLOU Lake Charles, La. 1000
1000 | WPGC_ Bradbury Hpts.. Md. 10000
1000d | WOWE Aliegan. Mich 50
1000d | WJUD St. Johns, Mich 1000d
500d | KDOM Windom, Minn, 250d
1000d | WAMY Amory, Miss. 5000d
1000d | WGLC Centrevilie, Miss. 250d
| WESY Leland. Mlss 1000
1000d | WPMP Pascagoula-Moss
500d | Point, Mississippi I000d
1000d | KCGM Columbia, Mo. 250d
1000d | KESM Eldorado Springs. Mo. 250d
250d | KNIM Maryviile. Mo. 250d
1000 | WNJH Hammonten, N.J. 250d
000d | WCRY Washington, N.J. 500d
250d | KRAZ Albugquerque. N.Mex. 1000d
1000d | WPAC Patchogue, N.Y. 10000d
1000d | WZKY Albemarie, N.C. 250d
1000d | WPYB Benson, N.C. 500d
§000 | WV KD Columbus, Ohio 1000d
250d | KLTR Biackweli, Okla, 250d
250d | WCOY Columbia, Pa. 5000
1000d | WEND Ebensburg, Pa. 1000d |

s.

Ke. Wave Length Ww.p.
WANB Waynesburg, Pa. 250d
WORG Orangeburg, S.C. IOOOd

wYCL York. S.C.
WSKT Colonial Village, Tenn. 250d

| Ke. Wave Length Ww.pr.
| KTOD Sinton, Tex. 1000
WRLA Luray, Va. 500d
WEZL Richmond, Va. 5000d
| KTIX Seattle, Wash. 5000d

WIXK New Richmond, Wis.

WLIJ Sheibyville, Tenn. 1000d 5000d
WSKT South Knoxville, Tenn. 250 | WSWW Platteville, Wis. 5000
KGAF Gainesville, Tex. 250d | WTRW Two Rivers, Wis. 1000d
KIRT Mission, Tex. 1000d | WAWA West Allis, Wis.  1000d
K'I'LEUD Rsusk.ITax. lsgoa KCHY Cheyenne. Wyo. 1000d
KW eguin. Tex. 000d
KEVE Stk Tox. 250 [1600—187.5
W ILADERvIREs Va. 1000d | cHvC Niagara Falls, Ont. 10000
WPUV Pulaski, Va, 5000d | wEyYP Huntsville, Ala, 5000d
WTTN Watertown, Wis. 1000d | wapx Montgomery, Aia 1000
1 — X KGST Fresno, Calif. 10004
590—188.7 KWOw Pomona, Calif. 1000
WATM Atmore, Ala, 5000d [ KUBA Yuba City, Calif. 5000
WVNA Tuseumbla, Ala. 5000d | KLAK Lakewood. Colo. 5000
KPBA Pine Bluff, Ark. 1000d | wKEN Dover, Del. 500d
KLiV . San Jose, Calit. 5000 | w KTX Atlantic Beach. Fla. 1000d
KUOU Ventura, Calit, 1000 | wWKWF Key West. Fla. 500
KCIN Victorville, Calif, 500d [ WHEW Riviera Beach, Fla. 1000
WBRY Waterbury, Conn.  5000| wOKB Winter Garden, Fia. 1000d
vwOwY Clewiston, Fla. 500d | WGKA Atlanta. Ga. 1000d
WILZ St, Petersburg Beach, WNGA Nashville, Ga. 1000d
Florida 1000d | wCGO Chicago Hgts., dii.  1000d
WELE s. Daytona B"}T —_— WMchHmarz:. . 500d
a. | wBTO Linton, Ind. 5000
WALG Albany, Ga. 1000 | wARU Peru, Ind. 1000d
WLFA Lafayette, Ga. 5000d | KLGA Algona, lowa 5000d
WTGA Thomaston, Ga. 500d | KCRG Cedar Rapids, lowa 5000
WNMP Evanston, 11l. 1000d | KMDO Ft. Scott. Kans. 500d
WAIK Galesburg, 111, 5000d | wSTL Eminence. Ky. 500d
WGEE Indianapolis, ind. 5000d | K(FNV Ferriday. La. 10004
WPCO Mt. Vernon, Ind. 500d | KLFT Golden Menduw. La. 1000d
KWBG Boone, lowa 1000 | KLVI Vivian 500d
KVGB Great Bend: Kans. 5000 | winX Rockyille Md. 1000
WLBN Lebanon, Ky, 1000d | wBOS Brookline, Mass. 5000
KEVL White Castle, La. 1000d | wTYM East Longmeadow,
WETT Ocean City, Md, 1000 1ass. 5000d
WTVB Coldwater, Mleh 5000 | wHRY Ann Arbor, Mich. 1000
WOOG Marine Clty, Mich. 1000d  wTRU Muskegon, Mich. 5000
WMIC St. Helen, Mich. 500d | WKDL Clarksdale. Miss.  1000d
KRAD E. Grand Forks. WFFF Columbia., Miss. 500d
Minn. 1000d | KATZ'St. Louis, Mo. 5000
WOKJ Jackson, Miss. 5000d | KTTN Trenton, Mo. 500d
KDEX Dexter, Mo, 1000d | KNCY Nebraska City, Nebr. 500d
KPRS Kansas City, Mo. 1000d | KRFS Superior, Nebr. 00d
KCLU Roll 4 Mn. 1000d | WwMCR Oneida, N.Y. 1000d
WSMN Nashua, 5000 | wXKW Troy, N.Y. 500d
WERA Plalnﬁeld NJ 500d | wwRL Woodside, N.Y. 50000
WAUB Auburn, N.Y. 500d | WGIV Charlotte, N.C. 1000
WEHH Elmira Helghts. |wmu Fayetteville. N.C.  1000d
Horseheads, N.Y.  500d | wfFRC Reidsville, N.C, 100
WGGO Salamanea, N.Y, 5000d | wKSK W. Jefferson, N.C.  1000d
WGTC Greenviile, N.C, 5000d c o 00d
WNOS High Point. N.C 1000d KDAK Carrington, N.Qak. 5
nn-gueiN:Co 0d | wBLY Soringfield. Ohio  1000d
WAKR Akron, Ohlo 5000 WTTF Tiffin, Oni 500d
WSRW Hillsboro, Ohio 500d P
KHEN Henryetta, Okla. 500d | K USH Cushing. Okla. 1000d
KTIL Tillamook. Oreg. 1000 | KASH Eugene, Oregq. 1000
wZUM Carnegie, Pa. 1000d | KSTH St. Helens, Oregq. 1000d
{ WCBG Chambersburg, Pa. 5000d ] WHOL Allentown. Pa, 500d
WEEZ Chester, Pa. 1000 WEZN Elizabethtown. Pa.  500d
WXRF Guayama, P.R. 1000 | wF1S Fountain inn, S.C. 1000d
NG Warwick, R.1. 1000d | wHBT Harriman, Tenn.  5000d
WABV Abbeviile, S.C. 1000d | wKBJ Miian, Tenn 1000d
WACA Camden, S.C. 1000d 2 2
; KBBB Borger, Tex. 500d
KCCR Plerre, S.0ak. 1000d | o i 10
WISO Jonesboro, Tenn. 5000d"| KBOR Brownsvilie, Tex. 00
WDBL Springfield. Tenn.  1000d | KWEL Midland, Tex. 1000
KGAS Carthage, Tex. $000d | KCFH Cuero. Tex. 500d
KERC Eastland, Tex, 500d  KMAE MeKinney. Tex. 1000d
KINT Ei Paso, Tex. 1000d  KOGT Orange, Tex. 1000
KYOK Houston, Tex. 5000 KBBC Centerviile, Utah 1000d
KCBD Lubbock. Tex, 1000 | WHLL Wheeling, W.Va.  5000d
KBUS Mexla, Tex. 500d | WCWC Ripon, Wis. 5000d

and Canadian AM Stations by Location

Abbreviations: C.L., call letters; Kc., frequency in kilocycles; N.A., network affiliation—A: American Broadcasting Co.;

C: Columbia Broadcasting System, Inc.; M: Mutual Broadcasting System; N: National Broadcasting Co., Inc.
Location C.L. Kc. N.A. | Lécation €.L. Kc. N.A. | Location €.L. Kc. N.A. Location C.L. Kc. N.A,
Abbeville, Ala, WARI KRAC 1270 Alexandria, La. KALB 580 A KiXZ 940 C
Abbeviile. La. ROF 960 Alamosa.Colo. KGIw 1450 M KDBS 1410 KRAY 1360
Abbeville, S.C. WABYV 1530 Albany, Ga. WALG 1590 A L 970 N KZIP (310
Aberdeen, Md. WAMD WGPC 1450 C | Alexandria, Minn, KXRA 1480 A | Ambridge. Pa. WMBA 1460
Aberdeen, Miss. WMPA (240 WIAZ 960 Alnandrh. Va, WPIK 730 M| Amerlcus, Ga. WDEC 1290
Aberdeen, S.Dak. KABR 1420 Aibany, Ky, ANY 1390 Algona, lowa KLGA 1600 | Ames. lowa KSALl 1430

KSDN 930 A | Aibany, Minn, KASM 1150 | Alice, Tex. KOPY 1070 WOl 640
Aberdeen, Wash. KBKW 1450 Albany, N.Y. WABY 1400 | Aliegan, Mich, WOWE 1580 Amherst, N.S. CKDH 1400
KXRO 1320 WOKO 1460 M | Allentown, Pa, WHOL (1600 | Amite, La. WABL 1570
Abilene, Tex, KRBC 1470 A WPTR 1540 A WAEB 790 Amory. Mlss. WAMY 1580
Abitene, Tex. KCAD 560 WROW 590 C WKAP 1320 Amos. Que. CHAD 1340
KNIT 1280 Albany, Ores. KWIL 790 ™ WSAN 1470 C| Amsterdam, N.Y. WAFS 1570
KWKC 1340 KABY 990 Alilance, Nebr, KCOW 1400 Amsterdam, N.Y. WCSS 1490
Abingdon, Va. wBBl 1230 Albemarle. N.C. WABZ 1010 Alliance, Ohio WFAH 1810 | Anaconda, Mont. KANA 1230
Ada, Okla. KADA 1230 A WZIKY 1580 Aima, Ga wCas 1400 Anacortes, Wash. KAGT 1340
Adel, Ga. WAAG 1470 Afbert Lea, Minn. KATE 1450 A | Aima. Mich, WFYC 1280 Anaheim, Calif. KEZY ll90
Adrian, Mich. WAB)J 1490 A | Albertville, Ala. WAVU 63 Alpena Township, Mich. Anchorage. Alaska I(BYR
Aguadilla, P.R. WABA 850 Alblon. mleh. WALBM 1260 WATZ 1450 Qo 300 A
WGRF 1340 Albuquerque, N.M, KAHQ 1350 Alpine, Tex. IKVLF 1240 M | Anchorage, Alaska KHAR 590
Ahoskie, N.C. WRCS 970 KDEF 1150 Alton, 10, WOKZ 1570 | KENI 550 A-M.N
Aiken, S.C. WAKN 990 KGGM 610 C| Altona, Man. CFAM 1290 Andalusia, Ala. WCTA 920
Aitkin, Mina, KKIN 1000 D KOB 270 N| Altoona, Pa, WFBG 1290 N Anderson, Calif. KPON 1580
Akron, Ohle WAKR 1590 A KQEO 920 M | WRTA 1240 A| Anderson, Ind. WHUT 1420 M
WADC 1350 C KARA (310 WVAM 1430 C| WHBU 1240 C
WCUE 1150 KMGM 730 IAlturns Calif. KCNO 5720 | Anderson, S.C. WAIM 1230 C
WHLO 640 M KLOS 1450 Altus, Okla. KWHW 1450 WANS 1280 M
Alamogorde, N.M, KALG 1230 M KRAZ I5 80 A Alva, Okla. KALV (430 | Andrews, Tex. KACT (360
Alcoa. Tenn. WEAG 1420 Amariilo, Tex, KBUY {010 M. Annapolis, Md. WANN 1190
" Alexander City, Aia. KFDA 1440 A WABW 810
160 WHITE’'S RADIO LOG WRFS 1050 KGNC 710 N WNAY i430
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Location C.L. Ke. N.A. | Locatlon C.L. Ke. N.A.| Location C.L. Ke. N.A. | Location C.L Ke. N.A.
Ann Arbor, Mich. WHRV 1600 A WBMD 7250 KOOK 970 C Broken Bow, Nebr. KCNi (280
WPAG (050 WCAO 600 KOYN 910 Brookfield, Mo. KGHM 1470
Anna. Ml WRAJ (440 WCBM c KURL 730 | Brookhaven, Miss. WCH)J |
Anniston, Ala. WANA 490 WFBR 1300 Binghamton. N.Y. WINR 680 N WINMB (340 M
WDNG 1450 A| WITH 1230 | W KOP 1360 M | Brookings, Ores. KURY
WHMA 1390 | WSID 1010 | NBF 1290 C| Brookings, S.Dak. KBRK 1430
Anoka, Minn. KANO 1470 WWIN 1400 A-M | Birmingham, Ala. WAPI (070 N | Brookline, Mass, wBOS 1600
Ansun‘a. Conn, WADS 690 Bamberg. 8.C. WwWBD 790 Birmingham, Ala. WBHM 1550 Brooksville, Fla. WWwJB 1450
Antigo, Wis, WATK 900 Bangor, Maine  WABI 910 A-M WBRC 960 A | Brownfield, Tex. KTFY 1300
Antlgonish, N.8. CJFX 580 WGUY 1250 C WCRT 1260 A | Brownsville, Tex. KBOR 1600 A
Apollo, Pa. WAVL 8i0 LBZ 620 N WEZB 1220 | Brownwood, Tex. KBWD 1380 M
Apple Valiey, Cal. KAVR 960 Banning, Calif. KPAS (490 WENN (320 M KEAN (240
Appleton, wis. WAPL 1570 Barboursville, Ky, wBVL 950 WATV 900 |8runswitk. Ga. WGIG 1440 A
WHBY 1230 M| Bardstown, Ky. WBRT 1320 WSGN 610 wMmMOG 1490
Arab, Ala. WRAB 1380 Barnesboro, Pa, WNCC 950 WYDE 850 Brunswick, Maine WCME 900
Arcadla, Fla, WAPG 1480 Barnwell. §.C. WBAW 740 WVOK 690 Bryan, Tex, KORA 1240 M
Arcata, Calif. KENL 1340 Barre, Vt. WSNO 1450 Bisbee, Ariz, KSUN 1230 A | WTAW (150
Ardmore, Okia. KVSO 1240 A | Barrie, Ont. CKBB 950 Bishop, Calif. KIBS §230 A | Buckhannon, W.Va. WBUC 1460
Arecibo, P.R. WCMN 1280 Barstow, Callf, KWTC 1230 A| Bishopville, S.C. WAGS (380 Buffalo, N.Y, WBEN 930 C
WMIA 1070 | KIOT 1310 Bismarck, N.Dak. KFYR 550 N| WBNY 1400
WNIK 1230 Bartlesville, Okla. KWON 1400 M| KQDI 1350 WEBR 970 M
Arkadelphla, Ark. KVRC 1240 M Bartow, Fia. WBAR 1460 iBlsmarck.Mandan. N.Dak. WGR 550
Arkan. City, Kans. KSOK 1280 | Bassett, Va. woDY 900 | KBOM 1270 WKBW 1520 N
Arlington, Fla. warty 220 Bastrop. La. KTRY |Blaek Mountain, N.C. i WWwOoL 1120 A
Arlington, Va. WAVA 780 KVOB §340 wBMT 1350 Buffalo, Wyo. KBBS 1450
WEAM 1390 | Batavia, N.Y, WBTA 1490 M | Black River Falls, wis. Buford, Ga, WDMF 1460
Artesfa, N.M, KSVP 990 M| Batesburg, S.C. WBLR 1430 wwisS 1260 Burbank, Calif. KBLA 1500
Arvada, Colo, KDAB 1550 Batesville. Ark. KBTA 1340 Blackfoot, Idaho KBLI 690 Burley, Idaho KBAR 1230 A-M
Ashburn, Ga. WMES 1570 Batesville, Miss. WBLE 1290 Blackshear, Ga. WBSG 1350 Burlington, towa KBUR 1490 A
Asbury Park, N.J. WILK 1310 Bath, Maine wMMS 730 Blackstone, Va, WKLV 1440 Burlington, N.C. WBBB 920 M
Asheboro, N.C. WGWR 1260 Bathurst, N.B. CKBC 1400 Blackwell. Okla. KLTR 1580 WBAG 1150
Asheville, N.C. WISE 1310 Baton Rouge. La, WAIL 1460 M | Blaine, Wash. KARI 550 Burlington, Vt. wCAX 620 N
WLOS 1380 N-M.A Baton Rouge, La. WUNE 1550 Blakely, Ga. wWBBK 1260 wDOT 1400
WSKY $230 | WYNK 1380 Blanding, Utah KUTA 790 wioyY 1230 A
WWNC 570 C wWIBR (300 Blind River, Ont. CINR 730 Burnett, Tex, KTSL 1340
Ashland, Ky. wCMi 1340 C wJBO (150 N | Bloomington, 1Il, wJIBC 1230 A| Burns, Oreg. KRNS 1230
. WTCR 1420 wLCS 910 Bloomington, Ind. WTTS 1370 A | Butler, Ala. WPRN 1220
Ashiand, Ohio WNCO 1340 WXOK 1260 l Bloomsburg, Pa. WCNR 930 Butler, Pa, wBUT 1050
Ashland, Ored. KWIN 1400 M| Battle Creek. MIeh.WBCK 930 M 550 WISR 680
KRVC 1350 WELL 1400 A | Blountstown. Fla. WKMK 1370 Butte, Mont., KBOW 1490 C
Ashland, Va, wDYL 1430 Baxley, Ga. WHAB 1260 Bluefield, W.Va. WHIS 1440 N | KOPR 550
Ashland, Wis. WATW 1400 Bay City, Mich. WBCM 1440 A WKOY 1240 M | KXLF 1370 N
Ashtabula, Ohlo WREO 970 | WWwWBC 1250 Blythe, Calif. KYOR 1450 A | Cabano, Que. CJAF 1340
Astoria, Oreg. KAST 1370 M | Bay City, Tex. KIOX 1270 ™M | Blytheville, Ark. KLCN 910 Cadillae, Mich. WATT 1240 M
KIAL 1230 Bay Minette, Ala. WBCA 1150 Boaz, Ala. wAVC 1300 Caguas, P.R. WNEL 1430
Atchlson, Kans. KARE 1470 | Bayamon, P.R. WRSJ (560 | Bogalusa, La. WIKC 1490 N | wVIP 1110
Athens, Ala. WIMW 730 | Baytown, Tex. KWBA 1360 wBOX 920 | Calro, Ga, WGRA 790
Athens, Ga. WGAU 1340 ¢/ Beacon, N.Y. WBNR 1260 Boise, Idaho KATN 1010 Calri». 1. W KRO 1490
wDOL 1470 Beardstown, IIl. WRMS 790 | Boise, Idaho KBOI 950 C| Calals, Maine wapy 1230 N
WRFC 960 Beatrice, Nobr, KWBE 1450 KEST 790 Caldwell, 1daho KCID 1490
Athens, Ohio WATH 970 Beaufort, N.C. WBMA 1400 KGEM 1140 M KBGN 910
wOUB 1340 | Beaufort, S.C. WBEU 960 KIDO 630 N | Calera, Ala. WBYE (370
Athens, Tenn, WLAR 1450 ™ | Beaumont, Tex. KFDM 560 A KYME 740 | Calexico, Calif. KICO 1490 A
Athens, Tex, KBUD 1410 KIET 1380 Bonham, Tex. KFYN 1420 Calgary, Alta. CFAC 960
Atlanta, Ga. WPLO 590 C KRIC 1450 Boone, lowa KFGQ 1260 CFCN 1060
WAKE 1340 KTRM 990 KWBG 1590 CKXL 140
WAOK 1380 Beaver Dam, Wis. WBEV (430 Boone, N.C. WATA 1450 Calhoun, Ga. WCGA 900
WERD 860 Beaver Falls, Pa. WBVP 1230 Boonvlile, Ind. WBNL 1540 Cambridge. Md. WCEM 1240
WGKA 1600 Beckley, W. Va. wILS 560 C| Boonvlile. Mo, KWRT 1370 Cambridge, Mass,. WTAQ 740 A
wG@ST 920 A WWNR 620 Boonevllle, Miss. WBIP 1400 A | Cambridge, Ohio WILE (270
WIIN 970 Bedford, Ind. wBIw §340 Boonville, N.Y. WBRV 900 Camden, Ark, KAMD $10
waxi 790 | Bedford, Pa, WBFD 1310 | Borger, Tex. KHUZ 1490 M | Camden, N.j. WCAM 1310
WSB 750 N | Bedford, Va. WBLT 1350 KBBB 1600 WKDN 800
WYZE 1480 M | Beeville. Tex. KIBL 1490 Boston, Mass, WBZ 1030 | Camden, S. C. WACA 1590
Atlanta, Tex KALT 900 Belen, N.Mex. KARS 860 wCOP 1150 | Camden. Tenn. WFWwL 1220
Atlantie, lowa KJAN 1220 Belgrade, Mont, KGVW 630 wiLD 1090 Cameron, Tex. KMIL 1330
Atlantic Beach, Fla. WIKTX 1600 | Bellaire. Ohio WOMP 1290 M WNAC 680 Camilla, Ga. wCLB 1220
Atlantic City, N.J. WFPG 1450 ¢ | Bellefontaine, Ohio WOHP 1390 WEZE 1260 N/ Campbell, Ohio WHOT 1570
wLDB 1490 M Bellefonte, Pa. w 330 WEEI 590 C| Campbelisville, Ky. wTCO 1450
WMID 1340 A Bell Fourche, S.Dak. KBFS 1450 WHDH 850 | Campbeliton, N.B. CKNB 950
Atmore, Ala, WATM 1590 Belle Glade, Fla. WSWN 900 | WMEX 1510 Camrose, Alta. CFCwW 790
Attleboro, Mass, WARA (320 Bellevllle, Ont. cJBQ 800 WORL 950 M| Canon City, Colo. KRLN 1400 M
Auburn, Ala. WAUD 1230 A Belleville, 111, wiBV 1260 Boulder, Calo. KBOL 1490 Canonsburg, Pa, WARO 540
Auburn, Calif. KAHI 950 Bellevue, Wash, KFKF 1330 Bowie, Teox. KBAN 1410 Canton, Ga. WCHK 1290
Auburn, N.Y. WwWMBO 1340 M | Bellevue, wash. KBYU 1540 Bowling Green, Ky. WKCT 930 A | Canton, lil. wBYS 1560
WAUB 1590 Bellingham, Wash, KPUG 1170 I\“ WBGN 1340 Canton, Miss. wDOB 1370
Auburn, Wash, KASY 1220 | KGMI 790 A wLB12 1410 M | Canton, N.C. WwWWIT 970
Auburndale, Fla. WTWB 1570 KOQT 1550 Bowl. Green, Ohio WMGS 730 Canton, Ohlo WCNS 900
Auburndale, Wis. WLBL 930 Bellingham.Ferndale, Wash. Bozeman, Mont. KXXL 1450 N WHOF 1060
Augusta. @Qa. WAUG 1050 | KENY 930 KBMN 1230 WHBC 1480 A
wBBQ 1340 M | Belmont, N.C. wWCGC 1270 M.A | Bradbury Hots., Md.WPGC 1580 | Cape Girardeau, Mo. KFVS 960
WBIA 1230 N | Beloit, wis. WGEZ 1490 M | Braddock. Pa. wL 550 KGMO 1550
WGAC 580 A/ Belton, S.C. WHPB 1390 Braddocks Heights, Md. Carbondale, 111, wCiL 1020
RD 1480 C | Belton, Tex. KTON 94 WMHI 1370 Carbendale. Pa. wCDL 1440
Augusta, Maine WRDO 1400 N | Belzoni, Miss. WELZ 1460 Bradenton, Fla. WTRL 1490 Caribou, Maline WFST 600
WFAU 1340 M | Bemidji, Minn,  KBUN 1450 M wWBRD 1420 | Carlisle, Pa. WHYL 960
Aurora, Colo. KOS1 1430 M | Bend, Oreg. KBND 1110 A | Bradford, Pa. WESB 1490 M| Carlsbad. N.Mex. KAVE 1240 C
Aurora, Ill. WMRO 1280 KGRL 940 Brady, Tex. «KNEL 1490 . KPBM 740
WKKD 1580 Bennetsville, S.C. WBSC 1550 M| Bralnerd, Minn, KLIZ 1380 Carmel, Calif. KRML 1410
Austin, Minn, KAUS 1480 M | Bennington, vt.  WBTN 1370 | Brampton, Ont, CHIC 1000 | Carml. 1N, WROY 1460
QAQ 970 Benson, Minn, KBMO {290 Brandon, Man, CKX 1150 Carnegie. Pa. WZUM 1590
Austin., Tex. KNOW 1490 A | Benson, N.C. WPYB 1580 Branson. Mo, KBHM 1220 Carringten, N.Dak. KDAK 1600
ASE 970 Benton, Ark. KBBA 690 Brantford, Ont. CKPC 1380 Carrizo Springs, Tex. KBEN 1450
KTBC 590 C /| Benton, Ky. wCBL 1290 Brattieboro, Vt. WTSA 1450 N | Carroll, towa KCIM 1380
KOKE 1370 I Benton Harbor, Mich. WHFB 1060 WHKVT 1490 | Carrollton, Ala. WRAG 590
VET 1300 M | Berkeley, Calif. KRE 1400 Brawiey. Calif. KROP 1300 A | Carroliton, Ga. wLBB (100
Avalen, Cailf, KBIG 740 Berkeley Springs, W.Va, Brazil, lpd. WITE 1380 Carroilton, Mo, IKAOL 1430
Avon Park, Fla. WAVP 1390 wCST 1010 Breckenridge, Minn. KBMW 1450 | Carson City, Nev. KPTL 1300
Avondale Estates, Ga, WAVO 1420 Berlin, N.H. wMmOouU 1230 Breckenridge, Tex. KSTB 1430 Cartersville, Ga. WBHF 1450 M
Aztec, N. Mex. KNDE 1340 Berry Hill, Tenn. WVOL 1470 Bremen, Ga, wwCC 1440 Cartersville, Ga. WHKRW 1270
Babylon, N.Y. WBAB 1440 Berryville, Ark. KTCN 1480 remerton, Wash. KBRO 1490 Carthage, 1II. WCAZ 990
WGLI 1290 Berwick. Pa. WBRX 1280 renham, Tex KWHI 1280 Carthage, Mo. KDMO 1490
Bad Axe, Mich. WLEW 1340 Bessemer, Ala. WYAM 1450 revard, N.C. WPNF 1240 M-.N| Carthage. Tenn. WRKM (350
Bainbridpe, Ga, WMGR 930 Bethesda, Md, wUST 1120 Brewton, Ala. WEBJ 1240 M | Carthage, Tex. KGAS 1590
WAZA 1360 Bethlshem, Pa, WGPA 1100 Bridgeport, Ala,  WBTS 1480 Caruthersville. Mo. KCRV 1370
Baker, Oreg. KBKR 1490 Beverly, Mass, WMLO 1570 Bridgeport, Conn. WICC 600 M| Casa Grande, Ariz. KPIN 1260
Bakersfield, Calif. KAFY 550 Biddeford. Maine WIDE 1400 M WNAB 1450 A | Casper, Wyo. KTWO (470 C
1S 970 Big Delta, Alaska WXLL 980 Bridgeton, N.J. WSN1 (240 KATI 1400
KERN 1410 C|Blg Lake. Tex, KBLT 1290 3ridgewater. N.S. CKBW 100 KVOC 1230 A.M
KGEE 1230 Big Rapids. Mich. WBRN 1460 righam City,Utah KBUH 800 [ Cayce, S.C, WCAY 620
KUZZ 800 |Big Spro., Tex. KBST 1490 A | Briohton. Cola. KBRN 800 [Cedar City. Utah KSUB 590 C
KLYD 1350 X KHEM 1270 rinkley, Ark. KBRI 1570 Cedar Falls, lowa KCFI 1250
KWAC 1490 KBYG 1500 a1 | Bristol. Conn. WBIS 1440 | Cedar Raplds, lowa KCRG 1600 &
KPMC 1560 A R Bristol. Tenn. WOPI 1490 N KHAK 1360
Belllngham, Wash, KPUG 1170 M | Big Stone Gap, va. WLSD 1220 Bristol, Va. YB 690 A KPIG 1450
Baldwinsville, N.Y. WSEN 1050 | Biloxi, Miss, WLOX 1490 1t WEHE: 950 1) WMT 600 C
Ballinger, Tex. KRUN 1400 WwWVMI 570 Brockton, Mass. WBET 1460
Baltimore, Md. WBAL 1090 N/ Billings, Mont, KBMY 1240 M | Brockton, Mass. WOKW 1410
Baltimore, Md. WMEW 840 KGHL 790 N/ Brockvilie, Ont, CFJR 1450 |WHITE'S RADIO LOG 161
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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. N.A.
Cedartown, Ga, WGAA 1340 WPDX 750 | Copper Hill. Tenn. WLSB (400 WSOY (340
Center, Ala. WEIS 990 Clarksdale, Mlss. WROX $450 M | Coquille, Oreg. KWRO 630 Decorah, lowa KDEC 1240
Center, Tex. KDET 930 WKDL 1600 | Coral Gables, Fla. WRIZ 1550 KWLC 1240
Centervlile, lowa KCOG 1400 Clarksvllle, Ark. KLYR 13 i wvYCG 1070 Oeflance, Ohio  WONW 1280
Centervllle, Tenn. WHLP 1570 Clarksville, Tenn. WJZM 4400 M| Corbin, Ky, WCTT 680 M| De Funiak Springs, Fla.
Centerville, Utah KBBC 1600 WOXN 540 | WYGO 1330 | WwWDSP 1280
Central City. Ky, WNES 1050 Clarksville, Tex. KCAR i350 Cordele, Ga. wWMIM 1490 WZEP 1460
WMTA 1380 Claxton, Ga. WCLA 1470 | Cordova, Alaska KLAM 1450 | Oe Kalh, N, WLBK 1360
Centralia, (I, WCNT (210 Clayton, Ga. WGHC 1570 Corinth, Miss, WCMA 1230 De Land, Fla. wIBS 1490
Centralia & Chehalls, Claytoa, Mo. KXLW 1320 | Cornelia, Ga. WCON 1450 w000 1310
Wash, KELA 1470 KFUD 850 Corner Brook. Nfid. CBY 790 Oelano, Calif. KCHJ t010
Centreville, Miss. WGLC 1580 Clayton, N.Mex, KLMX 1450 CFCB 570 Delaware. Ohio wOLE 1550
Chadron, Nebr, KCSR 1450 | Clearfleld, Pa. wCPA 900 Corning, Ark. KCCB 1260 Delray, Beb., Fla. WOBF 1420
Chambersburg, Pa. WCHA 800 | Clearwater, Fia. WTAN 1340 Corning, N.Y, WCBA 1350 Del Rio, Tex KDLK 1230
WCBG 1590 | WAZE 860 WCLI 1450 A | Delta, Colo. KDTA 1400
Champaign, §il, WDWS 1400 C/| Cleburne, Tex. KCLE (1120 Cornwall, Ont. CJSS 1220 Deming, N.Méx. KOTS 1230
Chanute, Kans, KCRB 1460 Clermont, Fla. WSLG 1340 CFML 110 Demopolis, Ala. WXAL 1400
Chapel Hill, N.C. WCHL 1360 Cleveland, Ga. WRWH 1350 Corona, Calif, KBUC 370 Denham Sprgs., La. WLBI 1220
Charlerol, Pa. WESA 940 |CIeveIand, Miss. WCLD 1490 Corpus Christi, Tex. Denlson, lowa KDSN 1580
Charles City, lowa KCHA 158 wDSK 1410 KCTA 1030 M| Denison, Tex. KDSX 950
Charleston, 11, WEIC 1270 | Cleveland, Ohio KYW 1100 KCCT 1150 Denton, Tex. KDNT 1440
Charleston, Mo. KCHR 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 A.C| KHDW 630
WPAL 730 WHK 1420 KUNO 1400 KIMN 950
WASN 1450 WABQ 1540 Corry, Pa, WDTR 13720 KLIR 990
WTIMA 1250 N WIW 850 N | Corsicana, Tex. KAND 1340 KLZ 560
Charleston, W.Va. WCAW 680 Cleveland, Tenn. WBAC 1340 M | Cortez, Colo. KVFC 740 KBTR 710
WCHS WCLE 1570 | Cortland, N.Y.  WKRT 920 KDA 850
WTGR 1490 A | Cleveland. Tex. KVLB 1410 | Corvallis,y Ores.  KDAC 550 KPOF 910
WHKAZ 950 N|Cleve. Hots., Dhlo WIMD 1490 A KFLY 1240 KFSC 1220
WTIP 1240 M | Clewiston, Fia. wSUG 1050 KLOO 1350 KTLN 4280
Charlotte. Mich, WCER 1390 WOWY 1590 Coshocton, Dhio WTNS 1560 De Queen, Ark. KDQN 1390
Chariotte, N.C. WBT 1110 B Clifton, Arlz. KCLF 1400 A |Cottage Grove,Ore. KNND 1400 | DeRidder. La. KDLA 1010
WAYS 610 A|Clifton Forge. Va. WCFV 1230 Coudersport, Pa. WFRM 600 Des Molnes, lowa KCBC 1390
WGIV 1600 Clincho, Va, wDIC 1430 Councli Bluffs, lowa | KIOA 940
WKTC 1310 Clinton, N, WHOW 1520 KSW1 1560 M-A KRNT 1350
WSOC 930 M| Clinton, lowa KCLN_ 1390 Courtenay, B.C. CFCP 1440 K 460
WIST 1240 N KROS 1340 M| Covington, Ga. wGFS 1430 KWKY 1150
WWOK 1480 | Clinton, Mo, KDIKD 1280 | Covington, La. WARB 730 WHO 1040
Charlotte Amalie, V.1. inton, N.C. WRRZ 880 A| Covington, Tenn. WKBL 1250 | Detroit, Mich, WCAR 1130
WSTA 1340 | Clinton, Okla. KWOE 1320 Covington, Va. WIKEY 1340 A | WIBK 1500
Charlottesville, Va. WCHV 1260 A | Clinton, S.C. wPCC 1410 Cowan, Tenn. WZIYX 1440 WILB 1400
WELK 1010 Clinton, Tenn. WYSH 1380 Craig. Colo, KRAI 550 | WIR 760
WINA 1400 M| Cloquet, MInn.  WKLK 1230 Cranbrook, B.C. CKEK 570 wwil 950
Charlottetown, P.E.I.CFCY 630 Clovis, N.Mex. KCLV 1240 rane, Tex. KCRR 1380 WXYZ 1270
Chase City, Va WMEK 0 KVER 980 Crescent City, Calif. KPLY 1240 Detroit Lakes, Minn,
Chatham. Ont. CFCD 630 | Coachella, Callf. KCHV 970 KPOD 1310 LM 1340
Chattanvoga. Tenn. WMOC 1450 M | Coalinga. Callf. KBMX 1470 Creston, lowa KSIB 1520 Devils Lake.N.Dak.
WAPO 1150 A | Coatesville, Pa. WCOJ 1420 Crestview, Fla.  WCNU 1010 | KDLR 1240
WDEF 1370 N| Cocoa, Fla. WKKD 860 WISB 1050 Dexter, Mo, KDEX 1590
wDOD 1310 C WEZY 1350 Crewe, Va. wSVS 800 | Dlboll, Tex. KSPL 1260
WDXB 1490 Coctoa Beach, Fla. WRKT 1300 Crockett, Tex. KAVY 1290 Dickinson, N.Dak. KDIX 1230
WNOO 1260 | Cody, Wyo. KOD! 1400 A | Crookston, Afinn. KROX 1260 | Dickson, Tenn.  WDKN 1260
Cheboygan, Mich. WCBY 1240 Coeur d’'Alene, 1da. IKVNI 1240 M | Crossett, Ark. H 800 Dillon, Mont. KDBM 800
Cheektowaga, N.Y. WNIA 1230 KZIN 1050 Crossville, Tenn. WAEW 1330 Dillon, 8,C. wDSC 800
Chehalls, Wash, KITI 1420 | Coffeyville, Kans. KGGF 690 A | Crowley, La. KSIG 1450 M | Dinuba, Calif, KRDU 1130
Chelan, Wash. KOZ| 1220 Colby, Kans. KXXX 790 Cuero, Tex. KCFH 1600 Dixen, 111, WIXN 1460
Cheraw, 8.C. WCRE 1420 | Coldwater, Mich. WTVB 1590 | Culiman, Ala. WFMH 1460 | Dodge City, Kans, KGND 1370
Cherokee, lowa KCHE 1440 Coleman, Tex. KSTA 1000 W IKUL 1340 KEDD 1550
Chester, 1il. KSGM 980 | Colfax. Wash, KCLX 1450 | Culpeper, Va. WCVA 1490 M| Dothan, Ala. WAGF 1320
Chester, Pa. WEEZ 1590 | College Park. Ga. WEAD 1570 | Cumberland, Ky. WCPM 1280 WDIG 1450
WVYCH 740 | Colonial Heights, Va. Cumberiand, Md. WCUM 1230 C WOOF 560
Chester. S.C. WGCD 1490 wPVA 1290 WTBO 1450 | Douglas, Ariz. KAWT 1450
Cheyenne, Wyo, KFBC 1240 A| Cofonial Viilage, Tenn. Cummings, Ga. WSNE 1410 KAPR 930
KCHY 1590 WSKT 1580 | Cushing, Okla. KUSH 1600 | Douglas, Ga. WDMG 860
KRAE 1480 | Colorado City, Tex. KVMC 1320 | Cuyahoga Falls, Ohio Douglas, Wyo, KWIV 1050
KVWO 1370 M| Colo. Sprgs., Colo. KRDO 1240 WCVE 1150 | Dover, Dei, wDOV 1410
Chicago, Il WAAF 950 KPIK 1580 Cypress Gardens, Fla.WGTO 540 WHKEN 1600
WAIT 820 KVOR 1300 C Cynthiana, Ky. WCYN 1400 Dover, N.H, WTSN (270
WBBM 780 C KSSS 740 Dade City. Fia. WDCF 1350 | Dover, N.J, WRAN 1510
WCFL 1000 KYSN 1460 M | Dadeville, Ala. wDVC 910 Dover, Ohio WIER 1450
WCRW 1240 | Columbia, Ky. WAIN 1270 | Dalhart, Tex. KXIT 1410 | Dowadiac, Mich. WDOW 1440
WEOC 1240 Columbia, Miss. WCJU 1450 M | Dallas, N.C! WCFT 960 Doylestown, Pa. WBUX 1570
WGES 1390 _ | Cojumbia, Mo.  KFRU 1400 A | Dallas, Oreg. KPLK 1460 | Drumheller, Alta, CJDV 910
WGN 720 M KCGM 1580 Dallas, Tex. KRLD 1080 C’ Drummondville, Que.
WIND 560 | Golumbia, Pa, wCOY 1580 | KIXL 1040 CHRD 1340
wiiD 1160 Columbia, $.C. wCO0S 1400 A KSKY 660 Dublin, Ga, WHMLT 1330
wLS 890 A wiS 560 N | KLIF 1190 WXLl 1230
WMAQ 6720 N wWMSC 1320 C WFAA 570 A| Du Bols, Pa. WCED 1420
WMBI 1110 WNOK 1230 WFAA 820 N| Dubuque, lowa KDTH 1370
WSBC 1240 WOIC 1470 KBDX 1480 wDBQ 1490
Chicago Hots., Ill. WMPP 1420 | coumbia, Tenn, WMCP 1280 WRR 1310 M | Duluth, Minn, KDAL 610
WCGO 1600 WKRM 1340 | The Dalles, Oreg.  ICACI 1300 WEBC 560
Chickasha. Okla.  KWCO 1560 | cojumbus, Ga. WDAK 540 N KODL 1440 A| Dumas, Tex. KDDD 800
Chico, Calif. KHSL 1290 C WRBL 1420 C| Dalton, Ga. WBLJ 1230 M| Duncan, Okla, KRHD 1350
KPAY 1060 WGBA 127 WRCD 1430 Dundalk, Md. WAYE 860
Chicopee, Mass. WACE 730 WCLS 1580 | Danbury, Conn. WLAD 800 WEBB 1360
Chicoutimi, Que. CBJ 1580 WOKS 1340 | Danville. 101 WDAN 1490 C| Dundee, N.Y. WFLR 1570
CIMT 1420 | Cojumbus, Ind. wCSI 1010 | WITY 980 | Dunkirk, N.Y. WDOE 1410
Childress, Tex. KCTX 1510 ‘ColuliS. Miss. WACR 1050 | Danvlile, Ky. WHIR 1230 M ! Dunn. N.C. WCKB 780
Chillicothe, Mo. KCHI 1010 WCBI 550 M| Danville. Va, WBTM 1330 A| Du Quoin, I, wDQN 1580
Chillicothe, Ohlo WBEX 1490 A| Columbus, Nebr. KISK 900 wDTI 970 Durange, Coilo. KIUP 930
WCHI 1350 | Columbus, Ohic WBNS 1460 C WDVA 1250 M| KDGO 1240
Chilliwack, B.C. CHWK 1270 wCOL 1230 A| WILA 1580 | Durant. Okla, KSFO 750
Chipley, Fla. WBGC 1240 WMNI 920 A| Darilngton. S.C. WDAR 1350 lDurhnm. N.C. WONC 620
Chippewa Falls, Wis. wosU 820 Dauphin. Man. CKDM 730 WSRC 1410
WAXX 1150 WTVN 610 | Davenport, lowa  WOC 1420 N WSSB 1490
Christiansburg, Va. WBCR 1260 WVKO 1580 KWNT 1580 WTIK 1310
Christiansted, V.I. WIVI 970 Colville, Wash, KCVL 1270 KSTT 1170 M | Dyersburg, Tenn. WDSG 14
Church H1il, Tenn. WMCH 1260 | Commeree, Ga. wl1IC 1270 Dawson, Ga. wDWD 990 | WTRO 1330
Churchill, Man. CHFC 1230 | Concord. Calif. KWUN §480 Dawson. Yukon T. CFYT 1230 | Eagle Pass, Tex. KEPS 1270
Clcero, 111, WHFC 1450 | Concord. N.H. WKXL 1450 C| Dawson Creek, B.C. CIDC 560 | Eagle River, Wis. WERL 950
Cinclnnatl Onlo  WCKY 1530 | Concord, N.C. WEGO 1410 | Dayton, Ohio WHIO 1290 C | Easley, S.C. WELP 1360
WCIN 1480 | Coneorafa, Kans. KNSK 1390 | WING 1410 E. Grand Forks, Minn.
wCPO 1230 KFRM 550 A| WONE 980 KRAD 1590
WKRC_ 550 C|Conneaut, Ohlo WWOW 1360 WAVI 1210 Eastland, Tex. KERC 1590
WLW 700 N-A | Connellsville, Pa. WCVI 1340 Dayton, Tenn. WDNT 1280 E. Lansing, Mich. WKAR 870
WSAI 1360 | Gonnersville, Ind. WCNB 1580 Daytona Beach. Fla. | E. Liverpool. Ohio WOHI 1490
WZIP 1050 | Conroe, Tex. KMCO 900 WNDB 1150 M.A| East Longmeadow, Mass.
Clanton.;Ala. WKLF 980 Conway, Ark. KCON 1230 WMFJ 1450 | WTYM 1600
Clare, Mich. WCRM 930 | / KVEE 1330 | WROD 1340 | Eastman, Ga. WPFE 1580
Claremont, N.H.  WTSV 1230 | Copway, N.H. WBNGC 1050 | Deadwood, S.Dak. KDSJ 980  E. Moline, 111, wDLM 960
Claremore, Okla. KWPR 1270 Conway, S.C. WLAT 1330 M| Dearborn, Mich. WKMH 1310 E. Palatka, Fla. WREA 1480
Clarion, Pa. WWCH 1300 | Goopeyiile, Tenn. WHUB 1400 C | Deeatur, Ala.  WHDS 800 |[E. Point, Ga. ~ WTIH 1260
Clarksburg, W.Va. WBDY 1400 N WTPI 155 WAJF 1490 | E. St. Louls, lil. WBBR 1490
WHAR 1340 M| Goo(idge. Ariz.  KCKY 1150 C| WMSL 1400 M | Easton, Md. WEMD 1460
Coos Bay, Dreg. KDDS 1280 M| Decatur, Ga. WGUN 10i0 |Easton, Pa. WEEX 1230
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Location C.L. Ke. N.A. | Location C.L. Ke. N.A.  Location C.L. Ke. N.A,  Locatlon C.L. Ke, N.A.
Eatontown, N.J. WHTG 1410 Falfurrias, Tex, KPSD 1260 Franklin, N.C. W FSC 1050 KEXD 1230 A
Eau Claire, Wis. WEAQ 790 N | Fallon, Nev. KULYV 1250 Franklin, Pa. WFRA 1430 KSTR 620
WBIZ 1400 M| Fall River, Mass, WALE 1400 M | Franklin, Tenn WAGG 950 KwSL |
WECL 1050 WSAR 1480 A | Franklin, Va. WYSR 1250 Grand Prairie, Tex. KR2ZY
Eau Galiie, Fla. WMEG 920 Falls Church, Va. WFAX 1220 Frederick, md WFMD 930 C| Grand Rapids. Mich,
Ebensburg, Pa. WEND 1580 Falls City, Nebr. KTNC 1230 Frederick, Dkla KTAT 1570 WIEF 1230 C
Edenton, N.C. wCDJ 1260 Fargo, N.Dak. WDAY 970 N | Fredericksburg, Tex. WFUR 1570
Edinburg, Tex. KURV ] KFNW KNAF 910 M WGRD 1410
Edmonds, Wash. KGDN KUTT 1550 Fredericksburg, Va. WFVA 1230 A WLAV 1340 A
Edmonton, Alta. CBX 1010 | KXGO 790 A WFLS 1350 | WMAX 1480 M
CBXA 740 | Faribault, Minn. KDHL 920 | Fredericton. N.B. CFNB 550 | wO0O0D 1300 N
CFRN 1260 Farmington, Me. WKTJ 1880 Fredonia, N,Y. wWBUZ 1570 | Grand Rapids. Minn.
CHED 1080 | Farmington, Mo, KRE! 800 | Freeport. (11, WFRL 1570 KOZY 1490 M
CHFA 680 Farmington, NNM, KENN 1390 Freeport, N.Y. WGBB 1240 Grangeville, 1daho KORT 1230
CICA 930 KWYK 960 | Freeport, Tex. KBRZ 1460 Granite City. 11l, WGNU 920
CKUA 580 KRZE 128 Fremont, Mich, WBFC 1490 Grants, N.Mex, KMIN 980
Edmundston, N.C. CIEM 570 Farmviile, N.C. wBTL 1050 Fremont, Nebr, KHUB 1340 Grants Pass, Oreg. KAGI 930 M
Effingham, 1l, WCRA 1090 WFAG 1250 Fremont, Ohlo WFRO 900 KAIOQ 1270
Elba, Ala. WELB 1350 Farmyille, Va, wFLO 870 Fresno, Calif. KARM 1430 A Gravelbourg, Sask. CFGR 1230
Elberton, Ga. WSGC 1400 | Farrell. Pa, WFAR 1470 KBIF 900 CFRG 710
El Cajon, Calif. KDEQ 910 A | Farweli, Tex, KZOL 1570 KEAP 980 Grayson, Ky. wWGOH 13720
El Campo, Tex. KULP 1390 | Fayette, Ala. WWWF 990 KFRE 940 C Gt. Barrington, Mass,
Ei Centro, Calif, KXO0 1230 M | Fayetteville, Ark. KHDEG 1440 KGST 1600 wSBS 860
KAMP 1430 KFAY 1250 M KMAK 1340 Gt. Bend, Kans. KVGB 1590 N
El Dorado, Ark. KDMS 1290 Fayetteville, N.C. WFAI 1230 C KMJ 580 N! Gt. Falls, Mont. KFBB 1310
ELD 1400 A WFNC 940 M KYNO 1300 KUDI 1450
Eldorado, Kans. KBTO 1360 WFLB 1490 A | Front Royal, Va. WFTR 1450 M KMON 560 M
Eldorado Springs, Mo. wiDU 1600 Frostburg, Md. WFRB 740 KARR 1400 N
KESM (580 Fayetteville, Tenn. Fulton, Ky. WwFUL 1220 Greeley, Colo, KFKA 1310
Eigin, H1, WRMN 1410 WEKR 1240 M| Fylton, Mo. KFAL 900 KYOU 1450
Elizabeth City. N.C. Fergus Falls, Minn. Fulton. N.Y. wOSC 1300 Green Bay. Wis. WBAY 360 C
WCNG 1240 KOTE 1250 M | Fuguay Sprgs.. N.C. wiPG 1340 M
WGAI 560 | Fernandina Beach, Fla. WFVG 1460 | wDUZ 1400 A
Elizabethton, Tenn. WBEJ 1240 WPAP 570 Gadsden, Ala, WGAD (350 A | Green Cove Springs, Fla.
Elizabethtown, Ky, WIEL 1400 Ferrlday, La, KFNV 1600 WETO 930 M WGRC 1580
Elizabethtown, N.C. Festus, Mo, CF 1400 WAAX 570 Greenevitle, Tenn. WGRV (340
WBLA 1440 KXEN 010 Gafiney, S.C. WFGN 1570 | WSMG 1450
Elizabethtown, Ps. WEZN 1600 Findlay, Ohlo WFIN 1830 Galnesville, Fla, WDVH 980 | Greenfleld, Mass, WHAL 1240 M
Elk City, Okia. KBEK 1240 A | Flsher, W.Va. WELD 690 A WGGG 1230 A| Greensboro, N.C. WBIG 1470 C
Elkhart, ind. WTRC 1340 N | Fitchburg, Mass. WEIM 1280 Ml WRUF 850 M wCOG 1320
WCMR 270 WFGM 960 Gainesvllle, Ga. WGGA 550 M WGBG 1400 A
Elkin, N.C WIFM 1540 Fitzgerald, Ga. wBHB 1240 MI wWDUN 1240 WPET 950
Elkins, W.Va, WDNE 1240 Fiagstafl, Ariz. KCLS 0 N wLBA 1580 Greensburg. Pa. WHIB 620
Elko, Nev. KELK 1240 M KVNA 690 A | Gainesville. Tex. KGAF 1580 Greenvllle, Ala. WGYV i3sy
Ellensburg, Wash. KXLE 1240 KEOS 1290 Galthersburg, Md. WHMC 1150 Greenville, Mich. WPLB 1380
Elisworth, Me. WDEA 1350 Flat River, Mo.  KFMO 1240 M| Gajax, Va, WBOB (360 M Greenville, Miss, WIPR 1330
Elmira, N.Y. WELM 1410 A-C | Fiin Flon, Man. CFAR 590 Galesburg, 1. wGIL 1400 wDDT 900
WENY 1280 N Flint, Mich, WFDF Sl0 N wAIK 1590 WGVHN 1260
Eimira Helghts- WTRX 1330 A | gallatin, Tenn, WHIN 1010 Greenville, Pa. WGRP 940
Horseheads, N.Y. WAMNM 1420 Gallinol‘s. Ohio WIEH 990 Greenville, N.C. WGTC (590 M
WEHH (590 M WMRP (570 Gallup, N. Mex, KGAK 1330 A wOOw (340
El Paso, Tex. KROD 600 C WKMF 1470 KYVA 1230 Greenville, 8.C. WESC 660
KELP 920 WTAC 600 A/ Gait, Ont, CKGR 1110 WFBC 1330 N
KHEY 690 Flomaton, Ala. wTCB 990 Galveston. Tex. KILE 1400 WMRB 1490 A.M
KINT 1590 Florence, Ala. w30l 1340 M KGBC 1540 wmUU 1260
KIZZ 1150 WOWL 1240 A/ Gander, Nfid. CBG 1450 waoK 1440 ©
KSET 1340 M | Florence, S.C. WIMX 970 A| Garden City. Kans. KNCO 1050 Greenvilie, Tex, KGVL 1400
KTSM 1380 N WOLS 1230 KIUL 1240 M Greenwood, Miss. WABG 960 A
Ely, Mina, WELY 1450 M WYNN 540 Gardner, Mass. WGAW 1340 WGRM (240 n
Ely, Nev. KELY i230 Floydada, Tex. KFLD 900 | Gary, Ind, WWCA 1270 Greenwood, S.C. WCRS 1450 n
Elyria, Ohlo WEOL 930 Foley, Afa. WHEP 1310 WGRY 1370 WGSW 1350
Eminence, Ky, WSTL 1600 Fond du Lae, wis. KFIZ 1450 M| Gastonia, N.C. WGNC 1450 A Greer, S.C. WEAB 800
Emporia, Kans, KVOE 1400 Fordyce, Ark. KBJT 1570 WLTC 13720 WCKI 1300 A
Emporia, Va. wEVA 860 Forest, Miss. WMAG 860 Gate City. Va, WGAT 1050 Grenada, Miss. WNAG 1400 M
Emporlum, Pa. WLEM 1250 Forest City, N.C. WBBO 780 Gaylord, Mich, WATC 800 Gresham, Oreg. KGRO 1230
Endicott, N.Y. WENE 1430 A WAGY 1320 Geneva, Ala, WGEA 1150 Gretna, Va. WMNA 730
Englewood, Colo. KGMC 1150 Forest Grove, Oreg. KGGG 1570 Geneva, LIl wGSB 1480 Griffin, Ga, WKEU 1450 m
Enid, Okla, KCRC 1390 A | Forrest City, Ark. KXJK 950 Geneva, N.Y. WGVA 1240 A WHIE 1320
KGWA 960 M | Ft. Bragg, Calif. KDAC 1230 Georgetown, Del. WiwWL 900 WRIX 1410
Enterprise, Ala. WIRB 600 Ft. Collins, Colo. KCOL 1410 A Georgetown, Ky. WAXU 1580 Grinnell, lowa KGRN 1410
Enterprise, Dreg. KWVR 1340 KZIX 600 Georgetown. §.C. WGTN (400 M | Groton, Conn. wSUB 980
Ephrata, Pa. WGSA 1310 Ft. Dodge. lowa KVFD 1400 M Gettysburg, Pa. WGET 1320 Grove City, Pa, WSAJ 1340
Ephrata, Wash. KULF 730 KWMT 540 A Gillette, leo. IKIML 1490 Grundy, Va WNRG 1250
Erie, Pa. WWYN 1260 A| Ft. Frances, Ont. CFOB 800 | Gilroy. Calif. KPER 1290 Guayama. P.R WXRF (590
WICU 1330 N| Ft. Knox, Ky, WSAC 1470 Gladewater, Tex. KEES i430 Guelgh, Ont, CIOY 1460
WIET (400 Ft. Lauderdale. Fia. WFTL 1400 Glasgow, Ky. WKAY 1490 Gulfport, Miss, WROA 1390
WLEU 1450 WWIL 1580 Glasgow, Mont. KLTZ 1240 WGCM 1240 A
Erwin, Tenn. WEMB 1420 | Ft. Madlson, lowa KXGI 1360 Glendale, Ariz, KRUX 1360 Gunnison, Colo, KGUC 1490
Escanaba, Mich, WDBC 680 M Ft. Morgan, Colo. KFTM 1400 Glendale, Calif. KIEV 870 Guntersvitle, Ala. WGSV 1270
WLST 600 A | Ft. Myers, Fla. WINK 1240 C | Gtendive, Mont. KXGN 1400 Guthrie. Oxla, KWRW (490
Escondldo, Calif. KOWN 1450 WMYR {410 Glen Falis. N.Y. WSET (410 Guymon, Okla. KGYN {220
Estevan, Sask. CISL i280 Ft. Payne, Ala, WFPA 1400 WWSC 1450 A| Hagerstown, Md. WARK 1490 C
Estherville, lowa KLIL 1340 WZO0B 1250 Glenville, Ga. WKIG §580 WIEJ 1240 A-M
Etowah, Tenn. WCPH 1220 Ft. Pleree, Fla. WARN 1330 Glenwood Sprgs.. Colo. Hailnes City, Fla. WHAN 930
Eufaula, Ala. WULA (240 ™ WIRA 1400 IKGLN 980 M | Haleyvilla. Ala. wiBB 1230 M
Eugene, Oreq. KORE 1450 M | Ft, Scott, Kans. KMDO 1600 Gilohe, Ariz. KZOW 1240 A | Halifax, N.S. CBH 790
KASH 1600 A | Ft. Smith, Ark, KFPW {230 C| Gloucester, Va. wDDY 1420 CHNS 960
KERG 1280 C KFSA 950 A| Gloversville-Johnston, N.Y. CICH 920
KUGN 590 N KTCS 1410 © | WENT 1340 C, Hamden, Conn. WDEE 1220
Eugene, Wash. KPIR 1500 WHN 1320 Gold Beach, Oreg. KBLY 1220 Hamilton, Ala. WERH 970
Eunlce, La. KEUN 1490 M | Ft. Stockton, Tex. FST 860 Golden, Colo. KTWL 1250 Hamilton, Mont, KYLQ 980
Eureka, Callf. KINS 980 C| Ft. Valley, Ga. WFPM 1150 Golden Meadow, La. KLFT 4600 Hamilton, Ohlo WMOH 1450
KDAN 790 |n, walton Beach, Fla, Golden Valley, Minn, Hamilton, Ont. CHIQ 1280
KRED 1480 M WNUE 950 KEVE 1440 M CHML 900
Eustls, Fla. wWLCO 1240 l WFTW 1260 KU XL 1570 | CKOC 1150
Evanston, Iil. WEAW 1330 Ft. Wayne, Ind. WGL 1250 A| Goldsboro, N.C. WFMC 730 Hamlilton. Tex. KCLw 900
WNMP 1590 wowo 1o | WGBR 1450 A Hamlet, N.C. WKOX 1400
Evanston, wWvo. KLUK 1240 WANE 1450 C wGOL 1300 Hammond, ind. wJioB 1230
Evansville, Ind. WRDZ 1400 C WKIJG 1380 N!' Gonzales. Tex. KCTI 1450 Hammond. La. WFPR 1400
WGBF 1280 N | Ft.'William, Ont. CKPR 580 Goodland, Kans, KLOE 730 M Hammonton, N.J. WNJH 1580
wIKY 820 CILX 800 Goose Bay, Nfid. CFGB 1340 Hamopton, S.C. WBHC 1270
WIPS 1330 A | Ft, Worth, Tex. KJIM 870 Goshen, ind. WIKAM 1460 | Hampton, Va. WVEC 1490
Eveleth, Minn. WEVE 1340 M KCUL 1540 Grafton, N.D. KGPC 1340 Hancock, Mich, WMPL 920
Everett, wash, KRKO 1380 KFIZ 1270 Grafton, W.Va. WVVW 1260 Hanford. Calif. KNGS 620
KQTy 1230 KNOK 970 Graham, Tex. KSWA 1330 Hannibal, Mo. KHMO 1070
Evergreen, Ala. wWBLO 1470 WBAP 570 A Granby, Que. CHEF 1450 Hanover, N.H, WwWTSL 1400
Fairbanks, Alaska WBAP 820 N| Grand Coulee, Wash. KFDR 1360 WDCR 1340
KFAR 660 A-M.N KXOL 1360 Grande Prairle, Alta.CFGP 1050 Hanover, Pa. WHVR 1280
KFRB 900 C-A | Fostorla, Ohio WFOB 14 Grand Falls, Nfld. CBT 540 | Harlan, Ky. WHLN 1410
Fairbury, Nebr. KGMT 1310 Fountain City, Tenn. Grand Forks, N.D. KFIM 370 Harlingen, Tex. KGBT 1530
Fairtax, va. WEEL 1310 WFCT 1430 KILO 1440 C| Harriman, Tenn, WHBT 1600
Falrfield, 1. WFIw 1390 WROL 1490 KNOX 1310 M| Harrisburg, 1l WEBQ 1240
Ealrfleld, lowa KMCD 1570 Fountaln Inn. S.C. WFIS 1600 Grand Haven, Mich. Harrisburg, Pa.  WHGB 1400 A
Fairhope, Ala. WABF 1220 Fowler, Callf. KLIP 1220 WGHN 1370 wCHMB 1460 M
Fairmont, Minn. KSUM 1370 M ! Framingham, Mass.W IKOX 1190 Grand Island, Nebr, WHP 580 C
Falrmont, N.C. WFMO 860 Frankfort, Ind. wIiLO 1570 KMMJ 750 A WKBO 1230 N
-Falrmont, w.Va. WMMN 920 C| Frankfort, Ky. WFKY 1490 M KRG 1430
WTCS 1490 A| Franklin, Ky, WFKN 1220 Grand Junction, Colo. ,
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Location

Harrison, Ark,
Harrisonburg, Va.

C.L. Ke. N.A.

KHOZ 900 |
WHBG 1360 |

WSYA 550 N
Harrodsburg, Ky, WHBN 1420 |
Hartford., Conn. WDRC 1360 C|
wCCC 1290 |
WPOP (410 M-A
WTIC 1080 N
Hartford, Wis. WTKM 1540
Hartselle, Ala. RT 860
Hartsvilte, S.C. WHSC 1450 M
Hartwell. Ga. WKLY 980
Harvard. il WMCW 1600
Harvey, |il. WBEE 1520
Hastings, Mich, WBCH (220
Hastings, Nebr, KHAS 1230
Hattlesburg, Miss. WBKH 950
WFDR 1400 N
WHSY 1230 A
WXXX 1310
Haverhlll. Mass. WHAV 1490
Havre, Mont. KOJM 6I0 M

Havre de Grace. Md,
Hawkinsville, Ga. WCEH 610

Haynesville, La. IKLUY 1580
Hays, Kans, KAYS 1400
Hayward, Wis, WHSM 910
Hazard, Ky. WKIC i390 M
Hazlehurst. Mlss. WMDC 1220
Hazieton, Pa. WAZL 1490 N.
WTHT 1300
Helena, Ark. KFFA 18360 M
Helena, Mont. KCAP 1340 M
KBLL §240 N
Hemet, Callf. KHSJ 1320
Hempstead, N.Y. WHLI 1100
Henderson, Ky. WSON 860
Henderson, Nev. KBMI 1400
KTDD 1280
Henderson, N.C, WHNC 890 M
WHYH 1450
Henderson, Tex. KGRI 1000
KWRD 1470
Hendersonville. N.C,
WHKP 1450 A
Henryetta. Okia. KHEN 1590
Hereford, Tex. KPAN 860
Herkimer, N.Y. WALY 1420
Hermiston. Ores. KOHU 1570
Herrin. 1l WIPF 1340 M
Hettinger, N.Dak. KNDGC 1490
Hibbing, Minn. WMFG 1240 N
Hickory, N.C. WHKY 1290 A
WIRC 630
Hlghland Park, Tex. KVIL 1150

WASA 1330

Highland Springs., Va.
ENZ 1450
High Point, N.C. WMFR 1230 A
WNOS 1590
WHPE 1070
Hillsboro, Ohio WSRW 1590
Hillsboro, Oreg.  KUIK 1360
Hillsboro. Tex. KHBR 1560
Hillsdale, Mich. WCSR 1340
Hillsvlile. va. WHHY 1400
Hilo, Hawali KHBC 970 C
KIPA 1110
KIMO 850 M
Hinesville, Ga. KGML 990
Hobart., Okla. KTIS 1420
Hobbs, N.Mex. KWEW 1480 M
KHOB 1390
Hoibrook. Arlz. KDJI 1270
Holdredge, Nebr. KUVR 1380
Holland, Mich. WHTC 1450
WwWIBL 1260
Hollywood. Fla, WGMA 1320
Holyoke, Mass. WREB 930 |
Homer, La, KHAL 1320
Homestead. Fla, wSDB 1430
Homewood. Ala, WILD 1400
Honolulu, Hawaii KGMB 580 C
KHA| 1090 l
KPODI 1380
KIKI 830
KGU 760 N
KHVYH 1040
KORL 650
KNDI 1270
KOHO 1170 |
KOOD 990
KULA 690 A
Hood River. Orea. KIHR 1340
Hope. Ark, KXAR 1490
Hopewell. Va, WHAP 1340
Hopkinsville, Ky. WHOP 1230 C
WKOA 1480
Hoaqulam, Wash. KHOK 1560
Hornell. N.Y. WWHG 1320
WLEA 1480 M
Hot Springs, Ark. KAAB 1350 Al
KBHS 590
KZNG 1470 M|
Hot Springs,
. Dak. KOBH 580
Houghton, Mich. WHOF 1400
Houghton Lake. Mich,
WHGR 1290
Houlton, Maine WHOU 1340
Houma. La. KCIL 1490 N
Houston, Miss. wCPC 1320
Houston, Tex. KCOH 1430
KILT 810
KNUZ 1230
KODA 1010
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cation .L. Ke. N.A. | Location .L. Ke. N.A. | Location .L. Ke. N.A.
Locati C.L. Ke. N.A. |Locati C.L. Ke. N.A. | Locatl C.L. Ke. N.A
KPRC 950 N | Johnston, S.C. WIJES 250 Lafayette. Tonn. WEEN 1460
KTHT 790 Johnstown, N.Y. WIZR 930 LaFollette. Tenn. WLAF 1450
KTRH 740 C! Johnstown, Pa. WJAC 1400 N| LaGrande. Orea. KLBM 1450
KXYZ 1320 WARD 1490 C| LaGrange. Ga. WLAG (240 M
KYOK 1590 WCRO 1230 M WTRP
Howeil, Mich, WHMI 1350 Joliet. 11 wJioL 1340 LaGrange, M0, wTAQ 1300
Hudson. N.Y. WHUC 1230 soliette, Que. CILM 1350 LaGrange, Tex. KVLG 1520
Hugo, Okla. KIHN 1340 Jonesboro, Ark. KBTM 1230 M | LaJunta. Colo. KBZZ 1400 M
Hull, Que, CKCH 970 KNEA 970 Lake Charles, La. KLOU 1580
Humacao, P.R. WALO 1240 Jonesboro. La. KTOC 920 KPLC 1470 N
Humboldt. Tenn. WIRJ 740 tonesboro, Tenn. WSO 1590 KAOK 1400 M
Huntingdon, Pa. WHUN 150 Jonesville, La. KANYV 1480 Lake City. Fla. WDSR 1340
Huntinoton, ind. WHLT 1300 Jom‘ulara. Que. CKRS 590 WGRO 960
Huntington, N.Y. WGSM 740 Joptin, Mo. WMBH 1450 M| Lake City, S.C. wJOT 1260
Huntington, W.Va. KFSB 1310 Laketand, Fla. WLAK 1430 N
WKEE 800 M-A IKODE 1230 C WONN 1230 M
WSAZ 930 N/ Junction, Tex, KMBL 1450 WYSE 1330
WWHY 1470 M | Junc. City. Kans. KJCK 1420 Lake Providence, La. KLPL 1050
Huntsville, Ala. WBHP 1230 M | Juneau, Alaska KINY 800 C-A| Lake Tahoe. Calif, KOWL £490
L WEUP 1600 KJNO 630 A-M.N/! Lakeview, Oreg. KQIK 1230
WFIX 1450 Kailua. Hawall KLEI 1240 Lake Wales, Fla. WIPC 1280
WAAY 1550 A | Kaimukl. Hawall KAIM 3870 Lakewood, Colo. KLAK 1600
Huntsviile, Ont. CKAR 590 Kalamazoo, Mich. WKPR 1420 Lakewood, Wash. KFHA 1480
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