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MECHANICS 53 Make-It-Yourself Projects 
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No. 562 

Save up to $300! 

Citizens Band 2-Way Radio 

(No Exam for license) 

More Projects for Your Money 
Than Any Other Electronics Publication 

Extra Bonus 

WHITE'S 
RADIO 
1LOG 

Latest Directory of 
AM-FM-TV STATIONS 

WORLD-WIDE SHORT WAVE 

Plans for — 
• Stereo Music Center 
• 3-Transistor Portable 

• All-Purpose Decades 

• Sun-Celled Motor 
• Transistor Intercom 

Piggy-Back Units 

• Fountain Pen Radio 

6-Meter Ham Rig 

3-in-1 Transistorlab 

Telephone Amplifier 

7-Tube FM Tuner 

Mini-Record Player 

Jim-Jam Box 

Plus 40 Other,' 



Build this equipment 
while learning... 
it's yours to keep! 

HOW TO GET A GOOD PAYING JOB IN 

RADIO-TELEVISION 
EARN WHILE YOU LEARN AT HOME IN SPARE TIME 

I'll prove to you that I can prepare you to become o 
trained Radio and Television Serviceman in a few 
months' time ... ready to step into a good paying job 
with a real future! Mail coupon-postcard NOW! 

On Sprayberry 

Only $6 starts you "Learn by Doing" 
Training Plan 

Men by the thousands ... trained Radio-Television Service Technicians.. are needed 
at once! Perhaps you've thought about entering this interesting, top paying field, but 
lack of ready money held you back. Now—just $6 enrolls you for America's finest, 
most up-to-date home study training in Radio-Television! This offer is made because 
Radio-Television must have the additional men it needs as quickly as possible. We are 
willing to do our part by making Sprayberry Training available for less money down 
and on easier terms than ever before. This is your big opportunity to get the training 
you need ... to step into a fine job or your own Radio-Television Service Business-

MASON R. WARNER, 
President 

Get Practical Experience 
with 25 Kits of Radio-TV Parts 
In addition to modern lessons, you train 
with actual parts and equipment. Build 
the famous Sprayberry Training Televi-
sion Set, Multi-Range Tester, 2-Band 
Radio, other Test Equipment—all yours 
to keep. Get latest training on Color TV, 
Transistors, Hi -Fi and UHF Conversions 
to make your training more valuable. 

Radio-TV Needs You Now! 
Get all the facts...FREE! 

Radio-Television needs you! See how and 
why Sprayberry Radio-Television home 
training offers you more. Three training 
plans to suit your exact needs. Low pay-
ment...only $6 starts you. Backed by over 
27 years of distinguished training expe-
rience. Rush special postcard—reply cou-
pon for catalog and free sample lesson. 

The Radio-Television industry is begging for trained men for 
interesting, profitable service work ... get set now! 

a(WRITE NAME AND ADDRESS—Cut out card and mail.. 

YOUR 
NAME  

ADDRESS  

TOWN STATE  

BUSINESS REPLY MAIL 
First Class Permit No. 343 1 6, Chicago, 111. 

SPRAYBERRY ACADEMY 
OF RADIO-TELEVISION 

No 

Postage Stamp 

Necessary 

If Mailed in the 

United States 

Dept. 212-B 1512 Jarvis, Chicago 26, III. 

new 
60 page 
catalog 
and actual 
sample 
lesson 

This coupon needs no 
stamp or envelope. _lust 
write name, in upper left 
corner, cut out along dotted 
line and drop in any mail 
box. Pay no attention to 
printing on back of the 
card. By return mail you'll 
receive our big 60 page 
catalog and free sample 
lesson 

SPRAYBERRY 

ADIO-TELEVISION 
Dept. 212-B 

1512 Jarvis, Chicago 26, Ill. 



Mail Postage-Free Card for 

SAMPLE LESSON FREE 
Shows you how easy, practical it is to 

Train at Home for Good 
Radio-Television Jobs 

Oldest and Largest Home Study Radio-
Television Training School. N.R.I. has 
Trained Thousands for Good Pay Jobs 
Since 1914 . . for more than 40 years—N.R.I. has been training 
ambitious men at home in spare time for Radio-TV. Let us send you 
a sample lesson to help prove you can keep your job and TRAIN 
AT HOME in your spare time for better pay and a brighter future. 

• We will also send N.R.I.'s 64-page catalog to show you that Radio-
Television is today's field of OPPORTUN IT" for proper y +rained men. 

WHAT N.R.I. GRADUATES DO AND SAY1 Television Making Good Jobs, Prosperity 
The technical mari is looked up to. He should be. He 
does important work, is respected for what he knows, 
gets good pay for it. There are splendid opportunities 
for the man well trained in Radio-Television Servicing 
or Broadcasting. Government, Aviation, Police, Ship, 
Micro-Wave, Relay, Two-Way Communication! for 
buses, taxis, trucks are growing Radio-TV fields, making 
more good ¡obs. 

N.R.I. is the Tested Way to Better Pay 
N.R.I. Training is practical, thorough. You get the 
benefit of N.R.I.'s 40 years' experience. Many success-
ful N.R.I. men start without any knowledge of Radio, 
many without a nigh school education. Find out what 
Radio-Television training can mean to you. Make the 
first troy!: today toward becoming one of that select 
group—a Radio-TV Technician. Send postage-free 
card for Actual Lesson and 64-page Catalog, both 
FREE. NATIONAL RADIO INSTITUTE, Dept. 9JB3, 
Washington 16 D. C. 

N.R.I. Sends Equipment 
for Practical Experience 

Noth ng takes the place of practi-
cal experience. That's why N.R.I. 
trailing is based on LEARNING-BY-
DONG. N.R.I, training includes ICts 
of parts which you use to build 
equipment and get practical expe-
rience on circuits common to both 
Radio and Television. Shown at 

left is low -
power Broad-
casting Trans-
mitter you 
build as part 
of N. R. I. 
Comm unica-
tions Course. 
FREE Catalog 
shows other 
equipment 

\you get, 
things you 
learn. 

0 

Lrit - 
' 

Ras ine K,, .TV 
Busine•s 
••Wer h.i•s al. appliance 
:store with Radio-TV 
,erviritti... fluting. Army 
servire. NR! 
helnetl Inv sat lop rated 
,tr.•• 
`silt. Fag/1.e, s. 

Chief Engineer 
With KGCU 
••1 ant t hief 
with station and alro 
hnve rny nun spare time 
r s business." 

—R. BARN}iT. 
Bismarrk. 

Paid for Instr,nents 
Iron Ea, nings 
••1 nrn unine very well 
in spare time. Se rut-
lint, have three TV 
Jot, wahine also es 
"en 
SEAMAN. N. Y., N. Y. 

See Other Side 117' ) 

FIRST CLASS 

Permit No. 20-R 
ees..14.0. el & R.I 

Washington, D.C. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary If Molted In The Unitec State, 

POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

Washington 16, D. C. 



earn Radio-Television 
Servicing or Communications 

by Practicing at Home 
• • 

in Spare Time 
N.R.I. SENDS KIT'S with which 
you practice building circuits, 
common to Radio and Television. 
You LEARN-BY-DOING. As port 
of N.R.I. Servicing Course, you 
build Vacuum Tube Voltmeter and 
AC-DC Receiver shown here. 

2 BOOKS FREE 
Mail Postage-Free 

Card for Sample Lesson 
and 64 Page Catalog 

Fast Growing Field Offers You 
Good Pa, Success, Bright Future %V-

Bigges than ever and still growing. Tha s why Radio-Television 
has special appeal to ambit bus men not satisfied with their future 
prospects. More than 4,000 Radio and TV Stations use trained 
technicians. ISO million horn. and auto Radios and 40 million 
TV sets must be kept in service. Color TV promises added oppor-
tunities. There are good lobs. briçht futures in Radio-TV Servicing 
Of Communications. Training PLUS Opportunity is the ideal combu-

, nation for success. Plan now to get into Radio-TV. The technical 
lb man i looked up to, does important work, gets good pay. Keep 

LI SMITH, your job whilu training. With N.R.I. you learn at home in spare 
Founder, N.R.I. time. N.R.I. is the OLDEST and LARGEST home study Radio-TV 

school. Its methods have proved successful for more than 40 years. 

See Other Side 
CUT OUT AND MAIL THIS CARD NOW 
Sample Lesson & 64-Page Catalog 

Both FREE 
NO STAMP NEEDED-WE PAY POSTAGE 

NATIONAL RADIO INSTITUTE 
Dept. 9.183, Washington 16, D. C. 

Mail me Sample Lesson and 6.I -nage Catalog. No 
salesman will call. Please write plainly.) 

NAME  I  

ADDRESS 

CITY ZONE—STATE 

ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL 

AGE 

-+ 
Meru, Jobs in Radio-TV Servie., 
anti Communications for Trained Men 

) 
Start Soon to Make $10—$15 a 
Week Extra in Your Spare Time 
Soon atter‘eirolling, many N.R.I. students start 
to earn $10, $15 a week in spare time fixing 
sets for friends and neighbors. Some make 
enough to start their own full time Radio-Tv 
shops. Easy-to-understand lessons teach yoa 
basic principles. You LEARN-BY-DOING on 
N.R.I. equipment which "brings to life" things . 
you study. 

Fied out what N.R.I. offers. Study fast or slow 
—as you like. Diploma when you graduat* 
Mail postage-free postcard now. ACTUAL LES-
SON FREE. Also 64-page catalog that shows 
opportunities, equipment you get. Cost of N.R.I. 
courses low. Easy terms. NATIONAL RADIO 
INSTITUTE, Dept. 9JB3, Washington 16, D: C. 



RADIO•TV EXPERIMENT, 3 

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

ELECTRONICS 
ON REAL 

Motors—Generators 
—Switchboards— 
Controls—Modern 
Appliances— 
Automatic 
Electronic 

Control Units 

RADIO ELECTRONICS 
ON REAL 
TV Receivers— 
Black and White 

and Color 
AM-FM and 
Auto Radios 
Transistors 

Printed Circuits 
Test Equipment 

010  C Training in 
le— are Time AT HOME 

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

COYNE 
in Chicago—prepare for today's TOP OPPOR-
TUNITY FIELD. Train on real full-size equip-
ment at COYNE where thousands of successful 
men have trained for over 60 years—largest, 
oldest, best equipped school of its kind. Profes-
sional and experienced instructors show you 
how, then do practical jobs yourself. No pre-
vious experience or advanced education needed. 
Employment Service to Graduates. 
START NOW—PAY LATER—Liberal Finance and Pay-
ment Plans. Part-time employment help for students. 
GET FREE BOOK—"Guide to Careers" which describes 
all training offered in ELECTRICITY and TELE-
VISION-RADIO ELECTRONICS—no obligation; 
NO SALESMAN WILL CALL. 

Coyne Electrical School, 1501 W. Congress Parkway 
Chartered Not For Prolit • Chicago 7, Dept. 69-231 

MAIL COUPON OR WRITE TO ADDRESS BELOW 

COYNE ELECTRICAL SCHOOL 
Dept. 69-23C—New Coyne Building 
1501 W. Congress Pkwy., Chicago 7, Ill. 
Send BIG FREE book and details of all the training 
you offer. However, I am especially interested in: 
I: Electricity D Television D Both Fields 

Name  

Address  

City S!ot«  
  inse vv. nu 

Coyne brings you MODERN-QUALITY Television Home Train-
ing; training designed to meet Coyne standards at truly lowest cost 
—you pay for training only —no costly "put together kits." Not an 
old Radio Course with Television "tacked on." Here is MODERN 
TELEVISION TRAINING including Rodio, UHF and Color TV. 
No Radio background or previous experience needed. Personal 
guidance by Coyne Staff. Practical Job Guides to show you how to 
do actual servicing jobs —make money early in course. Free Life-
time Employment Service to Graduates. 

CHARTERED AS AN Ef.H.H.:A110/1A1. INSTITUTION 
HOT FOR PROFIT 

1501 W. Ctingiess Px.kway • Deni 69923 

t r 

Aga !'1A  
î I Rue 

B.W.COOKE.W., President 
s 'ogee- the Instant i..n behind this train-
ing . . the terra.... iddeat, bret equipped 
e (whoa( of ill kind.ruanded1M. 

'U CAN 

BE DOhTQEURIECSIT(LIY 
PROFITABLE WORKe 

LIKE IRIS 

Send Coupon OP write to address below 
for Free Book 
and full details, 
including easy 
Payment Plan. 
No obligation, no 
salesman will call. 

COYNE Television 
Home Training Division 
Dept. 69-H23, New Coyne Building 
1501 W. Congress Pkwy., Chicago 7, III. 

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

Name  

Address  

City State  
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32 BIG PAGES 
OF BARGAINS 
LIKE THIS: 
Because Radio Shack is one of the world's 
largest dealers in hi-fi components, indus-
trial electronic equipment, ham radio, 
test equipment, tools, optical goods, rec-
ords and hobby supplies, everything new, 
every bargain, comes to Radio Shack first 
. . . and through these Bargain Bulletins 
. . . to Radio Shack customers. They're 
free and frequent. To be "in the know," 
fill in and mail the coupon below. 

Spend 
35c 
Save 
$100's I 

RADIO SHACK'S 

lkONTII-4FTER MONTH 
FROM .,,m..oto SdiACK 

Build It Yourself! 

CITIZENS' BAND 
TRANCEIVER 

KIT 
AT LAST! Thanks to new FCC 
rulings, anyone can own and 
operate a shortwave radio station 
on the 11-meter band without 
FCC exams! And this complete 
Radio Shack — STANCOR kit 
provides everything you need to 
build a combination transmitter' 
receiver exactly as pictured! 
Order No. 45DX136, Sit wt. 11 lbs. 

1960 GUIDE TO 
ELECTRONIC BUYING 

Completely new . . . completely different . . . and a com-
plete directory of everything in electronics for industry, 
for the audiophile, for the hobbyist ... plus everything in 
hi-fi, ham radio, tools, test and laboratory e.quipment 
all presented in 250 big 81/2" x 11" pages, big readable 
type with clear pictures . . . and including latest technical 
articles written by recognised authorities. 

RADIO SHACK CORP. Dept. 8PR 

ES Down 

$S Mthly. 

730 Commonwealth Avenue, Boston 17, Moss. 
Please send me: 
D FREE Bargain Bulletins for full year 
D 1960 Guide To Electronic Buying @ 35c 
D Transceiver Kit Order No. 45DX136 @ $39.95 

[] Check ID Money D C.O.D. 

Name   

Address 

City Zone State 

RI me, sArAsc-Ar 
CORPORA 7/ON 

16/ Washmeon St.. Boston 8, Mass. 

/30 Commonwealth Ave.. Boston 17, Hass, 

730.740 Crown St.. NèV/ Haven 10, Conn. 
. ' 
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dl 

SOMETHING Ew 
* HAS BEEN ADDED TO THE 

DEVRY TECH TRAINING PROGRAM . 

Prepare in Spare Time At Home for a 

JOB THAT PAYS 
REAL MONEY 
i4 TELEVISION-RADIO-ELECTRONICS 

Many DeVry-trained men who now hold good jobs paying real money were once looking 
for opportunity, yet wondering if they needed advanced schooling, special experience, or 
higher math. They clipped a DeVry Tech coupon, mailed it in—and were pleasantly SUR-
PRISED! Now they work in one of today's fastest-growing fields —TELEVISION-RADIO-
ELECTRONICS. Many have their own profitable service shops. DeVry Tech's "Learn-by-Seeing," 
"Learn-by-Reading," "Learn-by-Doing" training made the difference! You, too, may train at 
home the DeVry Tech way with wonderful, helpful movies, clear texts and valuable home 
laboratory equipment—or in our well-equipped Chicago or Toronto Training Centers. 

Now something NEW' has been added to help you learn more by "doing." You can choose 
to build and keep your own top quality 6-speaker STEREOPHONIC SOUND SYSTEM that will 
provide thrilling enjoyment for years to come. Plans are furnished so that you can also 
build your own speaker cabinets—or we can tell you where to buy them. DeVry Tech's 
specially designed Stereo System includes: 

Turntable with Stereo cartridge • Stereo Amplifier 
• Stereo Pre-Amplifier • 2 Cross-Over Networks 
• Six Speakers: two 12-in., two 8-in., two 3-in. 

*NEW! 
Build Your Own 

6-Spealcer 
HIGH FIDELITY 
STEREOPHONIC 
SOUND SYSTEM 

... another wonderful DeVry advantage 

Special SHORT COURSE M High Fidelity Sound 
Reproduction including Stereophonic Systems 
also available. Ideal for hobbyists, music 
lovers and those wonting to ADD to their 

incomes. 

MANY OPTIONS! 
NOW ... DeVry Tech men eon take their choice of any 
or all of the quality equipment shown above. The Stereo 
System the Scope and Meter . a 21-inch TV Set 
(not pictured) ... or ALL THREE But no matter which 
way you do it, you get practical home training at its 
best . . the kind you need to get started in the 
fast-moving Electronics field. Send coupon for details. 

III 

When you build your own equipment, you 
learn about the working parts. You can 
repair, adjust, maintain. You learn by 
doing—the DeVry Tech way. You put basic 
principles into "on-the-job" practice. 

EMPLOYMENT 
SERVICE 

DeVry Tech offers r•al, 
down-to-earth •rnploy-
men, service to Iselp you 
toward a good ¡oh after 

"One of North America', nd.tHion — men pro-
Foremost Electronics yolure..whn*IP.eri%i'„';'Lin.9 v st-
Training Centers" miss 

I  Accredited Member of 
m National Hoe Study Council 

IRLRRai 

DEVRY TECHNICAL INSTITUTE 
4141 BELMONT • CHICAGO 41, ilL. • Formerly DeFOREST'S TRAINING, Inc. 

WM Lulu, 

Real 
Earnings 

MAIL TODAY FOR FREE FACTS 
DeVry Technical Institute 
4141 Belmont Ave., Chicago 01, tir., Dept. RT E-P 
Please give me your two FREE booklets, "Pocket Guide to 
Real Earnings" and "Electronics and You," and tell me how 
to prepare to enter one or mote branches of Electronics. 

5l'en 
'SCOPE" 

VACUUM Tit« 
VOLT METER 

S-INCH 
WIDE BAND 
OSCILLOSCOPE 

GET 

FREE 
BOOKLETS! 

Clip the coupon now for 
two sooklett that answer 

many questions 
about your 

chances for suc-
cess in this field. 

"Electronics and 
YOU" and the re-

markable "Pocket 
Guide to Real Earnings" 
(just off the press) are 
yours without obligation. 

NAME r AGE  

STREET  

CITY ZONE STATE 
n Check hero if subject to military training. 
DeVry Tech's Canadian Training Center is located at 

2053 026 Roselown Avenue, Toronto IS. Ontario 
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Takes Headaches Out Of 
All Servicing Problems! 

Transistor Troubles in 12 Minutes! 
Trouble-shoot every type of circuit 
in ALL transistorized equipment! 525 
pages; hundreds of illustrations; 120 
check charts! $5.95 
 .. 

tW•Aeiree 
Record Changer Troubles in 5 Minutes! 
Locate mechanical and electronics 
troubles fast. Covers all makes. 320 
pages; 450 photos; 58 check charts! 
$3.95 

ae•Rowee 
TV Troubles in 10 Minutes! 

Find the exact sound or picture trou-
ble in any TV set from 700 possibil-
ities! 300 pages; 300 diagrams, check 
charts I $3.95 

e.e.nlewe 
Color TV Troubles in 15 Minutes! 
Covers every type of color TV and 
picture tube! 550 pages; 362 check 
charts, diagrams, picture patterns! 
$5.95 

Simple Check Chart System Saves Time 
These amazing practical handbooks with an ENTIRELY 
NEW METHOD, show you how to find the trouble in ANY 
tv, record changer or transistor circuit FAST! Index tells 
you where to look; famous Check-Charts help you pin-point. 
the exact trouble in minutes! These 
on-the-job books quickly pay for 
themseh e, in profitable new business 
and valu.ilile time saved! 

SEND NO MONEY! 
Just nia il coupon for free trial. After 
7 days, send only low price or return 
books and pay nothing! If you keep 
all I books, send only $3.00 after 7 
days, and $3.00 a month until $19.80 

poslago is paid. 

VALUABLE 

FREE GIFT! 
Send for FREE TRIAL 
OFFER Of all 4 Pin-
Point books and get 
FREE book, "Bigger 
Profits in TV" whe-
ther you keepseries 
or not! 

FREE TRIAL OFFER...Mail Coupon Now! 
Educational Book Publishing Div. 
COYNE ELECTRICAL SCHOOL. Dept. 99-RE 
1501 W. Congress Pkwy.. Chicago 7, III. 

O Rush 4-book PIN-POINT Series for 7-day FREE TRIAL per offer 
For individual books, check below. 

O RECORD CHANGER (93.95 plus postage) 
O TRANSISTORS (15.95 plus postage) 
O TV 13.95 plus postage) 
CI COLOR TV ($5.95 plus postage) 

Name 

Address 

Age 

City  Zone.. . State  
CZ Check here if enclosing full price; we nay postage. 7-day 

nueney-isiek guarantee. 

See Page 72, "Combination Intercom-Radio Set" 

FARM 
TELEPHONE 
CABINETS 

Slightly used crank style CABINETS 
(once used eserywhere) for Home 
Hobby Shops. Complete with trans-
mitter, receiver, bells, crank and 
shelf (Less Generator). Has all of 
the outside parts. Make beautiful, 
unique Radio Cabinets, Liquor 
Chests, Spice Cabinets, Flower 
Planters, etc. Immediate deliveries 
assured. $7.00, F.O.B. Chicago. 

TELEPHONES 
TALK 

ROOM TO ROOM 
to the Inm,e across the 
road, etc. Enjsy your 
own private telephone 
system! 
Reconditioned cradle 
phones Guaranteed! 

2 for 
011ly $6.00 $350 

Each 
Ws can supply every-
thing you need. 

WRITE FOR ILLUSTRATED BULLETIN BB-3 

MICROPHONE, Dept. BB-3, InecIlgii; Ace. 

for 
DO-IT-YOURSELF SERVICING 
INDISPENSABLE—FOR TV, RADIO, HI-FI 

Appliances, Autos, Electrical Tools. Used in Home, Shop and Farm, 
Checks Radio and TV Tubes, Components, Voltages and Circuits, etc. 

INEXPENSIVE TO OWN. EASY TO USE 
Anyone can do servicing with this wonderful instrJrnent, pays for itself 
the first time you use it. Rest value for money, nothing else like it. 

COMPLETE TRAINING COURSE AND SERVICE MANUAL 

INCLUDED FREE WITH EACH INSTRUMENT 

D Send "Diagnyzer" postpaid. I enclose fu t payment of $9.95 
Send "Diagnyzer" C.O.D. I will pay $9.95 plus postage. 

D Rush me FREE descriptive literature concerning "Diagnyzer " 

Name   

Address   

APPARATUS DEVELOPMENT CO. 
Dept.SM, Wethersfield, Conn. 
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NOW READY. McGraw-Hill's New Train-Yourself Course  

TELEVISION AND 

RADIO REPAIRING 

REPAIRING 

RECORD (HANGERS 

FIX TV 
PROFITABLE RADIO 

IR OURESH 0 }TING 

PRACTICAL RADIO 

SERVICING 

RADIO and 
RECORD CHANGERS RIGHT AWAY 

—even if you've never looked inside a set before! 
LAST t   LOW COST — The PARTIAL PARTIAL CONTENTS 

PROFITABLE 

TELEVISION. 

TROUBLESHOOTING irGg 

AS hhe et;I: 3 :eh ote VOLUMES 

Home Course 

0 I 
Outline! 

W nrktug 

AT — a Amazing 
Most Complete TV-Radio Repair Course 
Ever Published. TELLS and SHOWS How 
to Do Every Job Quickly and Easily — 

Make GOOD MONEY, Full or 
Spare Time in the BOOMING 
Repair Business 

AFTER  10 YEARS 
ti OF PREPARA. 

TION — McGraw-Hill's new 6-Volume 
Course brings you everything you need 
to know to "eresh in" on the TV-RADIO 
boum. Over 2,350 pages of money-making 
"know-how" by top factory engineers 
and electronic experts. THREE giant 
REPAIR MANUALS tell and show how 
tu FIX every trouble the easy way. TWO 
huge TROUBLESHOOTERS tell ex-
actly WHERE to begin, WHAT tools 
to use. HOW to "polish off" every job. 
Complete Home Study Volume guides 
you every step of the way, tells how to 
get ahead fast as a repairman — build 
up your own business, full or spare 
tine, for BIG PROFITS! 

EARN While You Learn 
Tested —and now used in top schools, 

and repair shops — Course volumes are 
simple enough for green beginners, 
amazed "pros" with new easy methods. 
Starts you doing simple repairs — and 
earning money — from very first chap-
ter. ABC pictures and directions make 
tougher jobs a "snap." Before you fin-
ish you can earn many times its cost. 
NO previous training needed. NO com-

plicated formulas. 1'L AIN ENGLISH 

pictures and directkre cover ANY job 
on EVERY set — tubes, circuits, speak-
ers, new a-c/d-c portables, Color TV, 
even what to charge for every job! 

BIG MONEY -Spare or Full Time 

Forget lack of experience. Forget your 
age. Over 40 MILLION TV sets, 1311 
MILLION radius— and the shortage of 
repairmen — mean big money for you. 
Course makes it easy to "cash in," spare 
time or full, start your own business, 
enjoy your work and a big bank account! 

SEND NO MONEY 

Try Course 10 days FREE. (We pay 
shipping!) If you don't agree it can get 
you started in a 
money-making re-
pair business—re-
turn it, pay noth-
ing. Otherwise 
keep it. Earn while 
you learn ; and pay 
the low cost on 
easy terms. Mail 
coupon NO W. 
McGraw-Hill Book 
Co., Dept. SMA•9, 
327 West 41rt St., 
New York 36. N. Y. 

- free AU. THREE Valuable Repair Aids: TV, RADIO, and CIRCUIT Detect-O-Scopes (Total Retail Value $3.00) 
FREE - whether you keep 

the Course or not — THREE 
amazing DETECT-O-SCOPE 
Charts. TV and RADIO Scopes 
enable you to spot all tube 
troubles in a jiffy. CIRCUIT 
Scope spots all circuit trou-
bles. Make fix-it jobs easier, 
faster. 16 x 21 inches. ALL 
THREE (worth Mi/O) yours 
FREE while they last, on this 
introductory offer. 

7:7 Audio DETE_C T-0-SCOPE 

- - OPE 

ma-o-scoPs 

Examine 
Entire Course 

FREE 
for 10 Days! 

THIS AMAZING 

OFFER SAVES 

YOU $11.851 

O Television and Radio Repairing 
- Testing, repairing, re-

placing parts, 566 pages. 700 
"This-Is-How" pictures, dia-
grams. By John Markus, Feature 
Ed., Electronics Magazine. 

O Practical Radio Servicing - 
Easy-to-follow directions, 

rhagrams, drawings - with job 
sheet for every repair job. 509 
pages. 473 illus. By William Mar-
cus. Alex Levy, Electronic Train-
::.o Experts. 

A Profitable Radio Troubleshooting 
•-• -WHERE to look and WHAT 
to do for every trouble. How to 
avoid costly mistakes, handle 
customers profitably. 330 pages. 
153 "how-to" illus. By William 
Marcus, Alex Levy. 

O Profitable TV Troubleshooting-
Short-cuts to SPOT and FIX 

every trouble-fast, for big prof-
its. By Eugene A. Anthony. Serv-
ice Consultant, General Elec. Co. 

O Repairing Record Changers - 
Step-by-step Pictures and 

directions - how to set up serv-
ice bench, etc. 278 pages. 202 
A-B-C pictures. By Eugene Eck-
hind, Eng. DuMont Lab.. Inc. 

O Complete Home Course Outline 
- Getting started in televi-

sion and radio servicing. How to 
get the most out of your Course. 
How to get ahead FAST. By 
John Markus. 

""' — 1 THIS COLPON SAVES YOU $11.85 1-""  

McGRAW-HILL Book Co., Dept. SMA-9 
327 West 41st SI., New York 36, N. Y. 
Send me - posti aid - tor 10 DAYb' IEEE TRIAL the 6-

Vol. McGraw-Hill TV, Radio and Changer Servicing 
course. If okay, Ill remit only $4.95 in 10 days: then 
55.00 monthly for 5 months. (A total savings of $11.85 on 
the regular price of the Course and Detect-O-Scopes.) 
Otherwise, I'll return Course in 10 days; pay nothing. 

ALSO send FREE I CO KEEP whether or not I keep the 
Course) the 3 TV. RADIO, and CIRCUIT DETECT-O-SCOPE 
(HARTS, - total value $3.00. 

Name 
(Please Print Clearly) 

Address   
Zone No. 

City  (11 any) State  
CHECK HERE if you prefer to enclose first payment 
$4.95 with coupon. Same easy pay plan: same 10-day 

ot urn privilege for full refund. >NI 



8 RADIO-TV EXPERIMENTER 

BUILD THE BESTI 

build quality money-saving 

knight-kits 
A PRODUCT OF ALLIED RADIO 

ALLIED 
,ee RADIO 

ELECiâdrileS 

lob 

11141 
KITS f'000ODO 

INSTRUMENT 
KITS 

HOBBY KITS 

KITS 

wortcl's 
larg est 
stocks 

e 

see them all in 

ALLIED'S 
1960 ELECTRONIC 
SUPPLY CATALOG 

TREE 
build your own... 

it's easy... it's fun! 

SAVE UP TO 50% 
See the 1960 KNIGHT-KIT line 
—availableonly from ALLIED. 
KNIGHT-KITS are lowest in 
cost, convenience-engineered 
for easiest assembly—the 
only kits with money-back 
guaranteed specifications. 
Send today for the 1960 
ALLIED Catalog—select your 
KNIGHT-KITS—and... 

SAVE ON EVERYTHING 
IN ELECTRONICS 

Get more for your money in 

Stereo hi-fi systems and com-
ponents; save on recorders 
and tape; Amateur station 
equipment; TV tubes, anten-
nas, accessories; test instru-
ments; electronic parts, 
tubes, transistors, tools, 
books. Send today for your 
FREE 1960 ALLIED Catalog! 

BUY ON ALLIED'S 
EASY TERMS 

ALLIED RADIO 
100 N. Western Ave., Dept. 64-.19, Chicago 80, III. 

D Rush FREE 1960 ALLIED Catalog 

FREE 
catalog 

Name  

Address  

City  Zone State  

• High sensitivity,-20,0001j: 
per -oit 

• Modern design 
• Exceptionally wide 

arc 

ALCO 
20,000P per volt 

MULTITESTER 
MODEL TS-60H 

• Compares with4 1/2 "meters 
• Measures 31/4" wide x 41/2 " 
r i'Ae" 

scale • Compact, black bakelita 
cabinet 

D.C. Volt Ranges —S, 25, 250, 500 and 2500 @, 20,0002 
per volt 

A.C. Ifflt Ranges — 10, SO, 100, 500 and 1000 @ 10,0000 
, per volt 

D. C. Current — 509 a, 25ma, 250m 

Resistance — 0-6,00011, 60 0009., 

Capacity — .001 mid-. ; mid (w: lo VAC supply I 
.0001 mfd•.801 mid ( w.'I 00 VAC supply, 

Decibel — —20dh to 22db $16.95 complete 
ORDER DIRECT OR FROM YOUR NEAREST DISTRIBUTOR 

A LenELECTRONICS MFG. CO. 
Dept. F-I, 3 Wolcott Ave., Lawrence, Mass. 

INVENTIONS 
WANTED! 

140 Wealthy Manufacturers 
Ready to Pay Top Prices 

Do you have an idea for a new product or a way to 
improve a product already in use—patented or un-
patented —you would like to sell for cash or lease 
on royalty? If so, send your name and address on 
a post card—NOW —for FREE details explaining 
how you can turn your "Big Ideas" into big money. 
SCIENCE AND MECHANICS MAGAZINE 
450 East Ohio Street  • Dept. 409 • Chicago 11, Illinois 

40 SCIENCE PROJECTS 
Wonders of science now explained 75 
with 40 fascinating projects you 
can build—Van de Graaff Genera-
tor, Tesla Coil, Wimshurst Static 
machine, solar furnace, chemical balance, cloud 
chambers, satellite 'scope, traveling arc and 32 
other easy-to-make projecte demonstrating sci-
entific theory. All included in our big 192-page 
handbook, "Science Experimenter," No. 557. 

Price 75e. 0,der your copy now! SCIENCE AND MECHANICS, 
450 E. Ohio St., Dept. 315, Chicago 11.  

TIPS FOR CAR OWNERS 
That Will Save You Money 
Want to cut your repair bills? Operating 
costs? Service your own car? Get better 
mileage? These are but a few of the many 
subjects discussed in our 192-page "Car Re-
pair Handbook" No. 560, just out. It's a 
real "how-to" manual every car owner needs. 
Price 75c, postpaid. Order from: 

SCIENCE & MECHANICS, 450 L Ohio st., Dept. 322, chimp 11,111. 
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Only CTS offers you COMPLETE training in all phases of Elec-
tronics. Why be satisfied with less? The new Christy Shop-Method 
Home Training makes learning interesting and easy. You learn 
Radar, Sonar, Electronics, Radio, Television. No previous experience 
needed. You learn by working with actual equipment. Makes learning 
fun. Speeds your progress. Helps you understand quicker and remem-
ber longer. 
You get comprehensive training starting with your first CTS lesson! 

The complete knowledge CTS provides you with gives you a 
broader knowledge, a greater understanding which will mean 
more jobs and a higher income for you for the rest of your life. 

HOME LABORATORY SENT! 
19 TRAINING INSTRUMENTS INCLUDED 

With CTS COMPLETE Home Training Course, you receive a 
Home Laboratory to assemble, use and keep for years of peak 
performance. You receive a Multi-Tester, Oscillator, Signal 
Tracer, Oscilloscope, Signal Generator, Electronic Timer, Re-
generative Radio, Giant-size Television Receiver (optional) as 
well as many other valuable electronic devices. With these you 
will be able to make hundreds upon hundreds of exciting ex-

periments. 

EARN WHILE YOU LEARN! 
EARN $5.00—$6.00 PER HOUR 

Or MORE while still studying! Almost from the very first 
you receive training that enables you to repair radios and 
television sets for friends and neighbors. To install and serv-

ice electronic computers, communication equipment, protective equip-
ment for police and fire departments, etc., etc. 

FREE BOOK—SAMPLE LESSONS SENT 
Get all there is to know about the Christy COMPLETE Electronic 

Course in Radio-Television-Radar-Sonar, etc. A complete, colorful, 
illustrated book on Electronics sent without obligation. 

Also, we will send you Two sample lessons showing how the new 
CTS Shop-Method Home Training Course will train you for making 
big money in your spare time and for building a bright future for 
yourself. 

‘00 

MAIL COUPON 
TODAY FOR 
CATALOG! 

CHRISTY TRADES SCHOOL, Dept. T-111, 3214- W. Lawrence Ave., Chicago 25 

SIGN, MAIL FOR THREE BOOKS 

Christy Trades School, Dept. T•111, 3214 W. Lawrence Ave., Chicago 25, III. 
Gentlemen: 
Please send me, without cost or obligation, two FREE lessons 
and the new 24-Page illustrated book telling all about the CTS 
Master Shop Method Home Training Course in Radar, Sonar, 
Television. Radio and Electronics, and the many opportunities 
this new field offers. 

Name  Age  

Address   

City  Zone. State  
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EXPLAINS ELECTRICAL 
TERMS INA JIFFY! 
New Guide Gives Terms, 
Definitions, Formulas, 
Charts and Diagrams... 
A quick easy way to put needed information 
at your fingertips. Examine this New Practical 
Dictionary of Electricity and Electronics FREE 
for 10 days at our risk. 

THE WORKING VOCABULARY YOU MUST 
HAVE. Jam-packed with both standard elec-
trical terms and the latest developments in 
the field, written clearly and simply for begin-
ner and veteran alike. Terms essential in -ry, 
Radio, X-Ray, Radar. Automation and all 
Industrial applications are covered. 

PACKED WITH DESCRIPTIVE PICTURES. Scores 
of photos, drawings, sketches so clear you can't 
go wrong. Help make terms like "arn plidyne," 
"kinescope," "dynamotor" easy to grasp. Many 
tables, charts, graphs, most-used symbols. 

SEND NO MONEY. JUST SEND NAME. Fill In 
coupon below and get The Practical Dictionary 
of Electricity and Electronics for FREE 10-day 
trial examination. Pay nothing now. Pay noth-
ing to postman on delivery. 

AMERICAN TECHNICAL SOCIETY, Dept. 006 

848 E. 58th Street—Chicago 37, Illinois 

wino 
0E111011 

II You Keep It 

Only $595 
Others Cost up 

to $20.00 

INCLUDES HANDBOOK 

Partial Contents: 
• Formulas 

Electrical 
Electronics 
Inductance 
Capacitance 

• Tables 
Measurement 
Letter Symbols 
Color Coding 

. Diagrams 

. Graphical Symbols 

MAIL COUPON • FREE 10 DAY TRIAL 
- AMERICAN TECHNICAL SOCIETY, Dept. U06 I848 E. 58th Street, Chicago 37, Illinois 
Send me THE PRACTICAL DICTIONARY OF ELECTRICITY AND ELECTRONICS 
tor 10-day FREE EXAMINATION. If I keep the book I will send you $5.95 plus 

g shipping within 10 days. Otherwise, I will return it and owe you indium 

MY NAME  

I ADDRESS  

I CITY 
ILWe pay shipping costs il you enclose $5.95 with this coupon. Same Mona guaranteej 

ZONE STATE 

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

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

OPTICAL BARGAINS 
WAR SURPLUS!—INFRARED SNOOPERSCOPE 

Govt. Cost $900—Bargain at $39.50 
Converts infrared to visible light. See in 
total darkness without being seen. Use in 
lab, factory, classroom, etc. Completely 
portable. Operates on two flashlight bat-
teries (not included). Image is quite good, 
may be made even better by careful focus-
ing. Size Ill z"o 8". Weight with carry-
ing case 12 lbs. No infrared light source 

furnished. (See below.) 
Stock No. 85,098-HP ..... .$39.50 f.o.b. Barrington, N. J. 

INFRARED LIGHT SOURCE AVAILABILITY! 
INFRARED LIGHT SOURCE AVAILABILITYI 

You will need a C-volt transformer or II V alllo battery to 
Operate. 
Stock No. 80,035-11P $10.00 postpaid 

Order by Stock No.—Check, M.O.—Money-back Guarantee 

FREE CATALOG! FEATU7I0NG'Aez 1000 
OPTICAL BUYS 
OPTICS FOR INDUSTRY! 

Optics for the space era . . . Satellite 
Scopes, Astronomical Telescopes, etc. 

MANY ON-THE-JOB HELPS . . . QUALITY CONTROL AIDS! 
Write for this amazing Catalog! You won't be sorry. 100 
pages—hundreds of illustrations, charts, diagrams. A treasure-
house of optical information .. bargains galore. Optics for 
industry! Scopes for observing Satellites, Moon, Planets, 
Rockets. Optics for research labs, experimenters, hobbyists! 
Instruments for checking, measuring—to speed your work, 
improve your quality, cut your costs. Many math learning and 
teaching aids. 
We give you FACTS, no fluff. Tell you what It consonamosf. 
Is—how it works—where it's usedl 
COMPARATORS. MAGNIFIERS, MICROSCOPES 
Countless war surplus bargains—ingenious op-
tical tools from foreign lands. Thousands of op-
tical components: infrared telescopes, snooper-
scopes, microscopes, magnifiers, lenses, prisms, 
wedges, mirrors, mourns—accessories of all 
descriptions. Shop the Catalog of America', 
greatest optical mart. 

REQUEST FREE CATALOG "HP" 
01101/ an 110Cat 11/10110111 .1111110 ..... 0/11/0101 000811. 5•111/./C1/0/4 010100/01/10 

EDMUND SCIENTIFIC CO.,BARRINGTON, N. J. 

AMAZING TRANSISTOR 

RING RADIO 
and most novel iron. 
Here is the smallest 53 49 

• 
sister radio ever! Eas-
ily assembled circuit employs PNP 
transistor amplifier and micro-diode 
detector. Ferrite inductor tunes 
standard broadcast band. Power sup-
plied by novel, self•contained dry 
charge galvanic cell for which mate-
rials are included. This unique kit 
available only from us. Ideal for 
school projects. experimenters, and 
all interested in novel devices. 
EVERYTHING needed to assemble 
the Ring Radio (plastic ease, diode. 
transistor, etc.. etc.) sent postpaid 

for ONLY $3.49. Use your own earphone or order below our 
specially priced precision midget phone. 

WRIST RADIO-53.95 

Hundreds of radio experimenters have assembled this combination 
Wrist. Pendant & Pocket Clip TRANSISTOR RADIO with great 
success. Complete set of parts includes PNP Transistor, micro-
glass diode, plastic case. bakelite chassis plate, ferrite inductor 
tuner, knob, ceramic capacitor, pocket clip, hardware, hookup 
wire, etc.—ALL for $3.95 postpaid. Set works on a li v., 12e 
battery sold by hearing aid dealers In your town. Uses any stand-
ard magnetic earphone or we'll furnish precision 8000 ohm hear-
ing aid phone (retail price: $8: not a cheap import) for only 
$3.49. Illustrated instructions. All orders shipped 1st Class 
Mail U.S. & Canada. Sorry. no COD's. 

ELECTRO-MITE® —SPRINGDALE 636-Z, 
CONN. 
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ter.RCA INSTITUTES • 
OFFERS YOU THE FINEST 
OF HOME STUDY TRAINING 

WIROigt FUNIIMOIALS 

c'lnNee% CailtiniT 

ÉgeOnileS FOR AllIOVIATION 

The equipment illustrated and text material you get 
with each course is yours to keep. Practical work with 
very first lesson. Courses for the beginner and the 
advanced student. Pay-as-you-learn. You need pay 
for only one study group at a time. 

SEND FOR THIS 
FREE BOOK NOW 

Resident School courses in 
New York City offer compre-
hensive training in Television 
and Electronics. Day and eve-
ning classes start four times 
each year. Detailed informa-
tion on request. 

RCA INSTITUTES, Inc. Home Study School RIVE-9f 
A Service of Radio Corporation of America 

350 West Fourth Street, New York 14, N. Y. 
Without obligation, send me FREE 64-page CATALOG 
on Home Study Courses. No salesman will call. 

Name  
Pledse print 

Address  

City Zone.. .State  

Korean Vets1 Enter discharge date  

CANADIANS—Take advantage of these same RCA 
courses at no additional cost. No postage, no customs, 
no delay. Send coupon to: 

RCA VICTOR COMPANY, LTD. 
5001 Cote de Liesse Rd., Montreal 9, Que. 

To save time, paste coupon on postcard 
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Complete Training 
FOR BETTER RADIO-TV SERVICE JOBS 

ONLY 

$13 
for the complete 

2-volume 

course 

3 MONTHS TO PAY 
4̀1111" 

Let these two great Ghirardi training books teach you to 
handle all types of AM. VSI and TV service jobs by approved 

professional methods— and watch your efficiency and earnings 
soarl 

Each book is a complete service training guide. Each eon-

tains complete data un modern methods and equipment—not a 
re-hash of old, out-of-date material. Each is co-authored by 
A. A. Chirardi whose famous RADIO PHYSICS COURSE and 
NIODERN RADIO SERVICING were, fur '2 0 years, mure %sleety 

used for military, school and home study training than any 
other books of their type! 

THE NEW Ghirardi 
RADIO-TV SERVICE LIBRARY 

Almost 1500 pages and over 500 clear illustrations show 
step-h'-step how tu handle every phase of troubleshooting and 

1—Radio and Television Receiver 
TROUBLESHOOTING AND REPAIR 

A complete guide to profitable professional methods. Fnr the 
beginner. It Is a comprehensive training course. For the experienced 
serviceman. It is a quick way to ••lerush UV' 011 specific jobs. to 
clevelop improeved techniques lend fast answers to Pugging,/ 
service problems. leacludes invaluable •SteladLy-steP" service charts. 
820 pages, 417 Wt... price 57.50 separately. 

2—Radio and Television Receiver 
CIRCUITRY AND OPERATION 

Tnn: faM•pa., ,. volume l. the Meal 'mid, tor servicemen who real-
ize it pays to know what rt-ally makes modern ratlio.TV receivers 
..tick" and why. Dives a complete understanding of baste circuits 
ami circuit variati ,,,, s: how to recognize them at a glance; how to 
eliminate guesswork and useless testing in servicing them. 417 illus. 
Price separately $0.75. 

Special low price ... you save $1.25 
If broken into lesson term and sent tO ambit aA "emir...," N-ou'il 

regard them. two great books har,ain s5re ter lame'. 
Under thi, new offer, you ,ave Y1.25 on the mum or rhe two 

book, :11111 have the privilege of oa‘ro... white 
yOu U,0 t. ,,U! And you pay onl. $1:t.me 1,111 N. , 

tor. 1,01 it.111,4 la -1 .L11,1 

— - STUDY 10 DAYS FREE! 
Dept. MH-99, RINEHART & CO.. Inc. 
232 Madison Ave., New York 16, N. Y. 

Send books below for 10-day FREY, EXAMINAllteN. belii 
days I will either remit price intlicattM (Plus 1" , tagei 
1,turn books Postpaid and owe you efidleie.• 

LJ Radice & TV Receiver TROUBLESHOOTING 6 REPAIR errice I 
57.M) separately, 

!: Radice & TV CIRCUITRY S. OPERATION 'Priem 

Check here for MONEY-SAVING COMBINATION OFFER I 
. . . Save $1.25. Send both of above hin Wed.: ,LL 

.neeini pie.: of melY $13.00 for the two. 011010.11111. eke ni 
$14.25 . . . you save S1.25.1 Payable at rate of S4 Plem 
postage after lq) days if you decide to keep books and S3 a 
month for 3 months until the total of $13.00 has been paid. 

S:ame 

Address 

• %AMC. State  

U,. 110 tor Tlittl,,1,11110TING & REP-11R  
41 'Jr CIRCLIT1tA a, 0PERA'l. ,‘ .51- Firs toe 5,11, aL, 

AM MI1 Ma MIR IMIR Mal 111111 MMMMM 

ALL BAND TRAP ANTENNA! 
Reduces Interference and 
Noise on All Makes Short 
Wave Receivers. Makes 
World Wide Reception 
Stronger. Clearer on All 
Bands! 
Complete as shown total length 102 ft. with 87 ft. of 72 oh, 
balanced feedline. lii•iimeart molded insulator, and sealed 
mitontatic frequeney cluing-mg. resonant traps 'Wt. rl ts. 1" 
1011K.. Y110 just 1101P to de.eei red goo all for beaenlikte results. Ex. 
cellent for AIL, world wide short wave reeeivers amateue 
transrnitll,, For NM' ICE AND ALI. CLASS AMATEURS! Nte 
EXTRA TUNERS Olt GAM: vro NI.EDED! Eliminates 5 ,elearare 
antennas with better performance guaranteed. NII HAYWIRE 
HOUSE APPEA11.\NCE! F.Ar,V INSTALLATION! 
so•40.20.15.10 meter Complete. assembled . $12.95 
1,211•15.10 meter Weeds. :"•-I ft. antemni. assenneletl..$11.95 

Dual Tran. 21 ft. Antenna, assembled $18.95 

SEND ONLY $3.00 mash, el, : ludo and Ix, Posteemo balance 
o P. Plus postage 101 arrival or send lull Otnm tor lem, Imiti 

.1. rv. Availahle mrl, froth: 

WESTERN RADIO . Dept. ARE-9 • Kearney. Nebraska 

For ALL Amateur Trans-

mitters, Guaranteed for 

300 Watts Power for 
Pi-Net or Link Direct 
Feed, Light. Neat. Weath• 
erproot. 

The Battery That's Used in Guided Missiles 
Now Released as Government Surplus 

For Photography, Aircraft, Models, $1.95 
'1 Searchlights, Radios, etc. 

N,, ,st1.1.M.Intium alkaline storage 
re, :•Niket' Missile and 1111W 

due I.> -.1,0 change. A lifetime battery 
v.111 no kenovn Mort of service 'over adted re-
''1,1-5,5 ten te.-: tthout loss of capacitYL Other 
tmoure.: Virtually entlestruetible, einiipact 

withstands beavy shock and vibration. Flat 
oltam. curve dureng discharge. retains charge 

>Am ,' ntme. leech eli.chaise rate 110 01 50 amps. 
Ire this cell. no .(11,11Sive Clones to harm elothine 
ter 00110.010011. spill.prool cormtruction. dischargec 
Ill me, posit... indelinele ..torage without deteri-
oration. operates ill tenelterateere , - 00 ° E• to 
4 2011 F. Each cell is approx. III ampere hou• 
eapacit). nominal toeta,q. per cell i.., 1.2 volts. 
1.A 1: V. battery siAe li" H. 
s 2" W. s I T. (Vt k .,,. ea. t'ses Potassium. 
11,dro,dt. e electrolyte. Negligible losa 

I...ma. service. 5.1.1 11111V water 
fracemo ..1 elovqr.o.t.mt 
 $1.95 e:t. Postpaid 

... 2.95 ea. Postpaid 
All cellsLuaranteed t• ' elem. Postage'. 

ESSE RADIO COMPANY. Dept. X1 
42 W. South Street Indianapolis 25, Indiana 

40 
Radio Projects 

If you enjoy building electronic equipment. here Is a big 192-pag 
handbook. "Radlo-TV Experimenter." No. 551. that Is a 311'ST for 
every radio fan. II gives plans and instruetions for building over 

40 different electrimii. projcets fn.', a simple crystal healket to a 
sun powered, two.trall•iqor radio. 'Fell: him to repair simple radio 

troubles, how to test TY and radii, lobes. how to Solder. 110W to buy 
the right lape rerorde nd ma r any iither repair and maintenanee Jobs 

that will',ate you money : plus "White's Radio Log." a direetore 
of almost 5.000 .51- FM-TV and world-wide short aave stations. 

You'll he untaxed al the ,alualile information In this handy 

manual..i,, I jico think 111 project, you ran build for only 7:.e. 
ord., v.d. 5. 'Radio-TX 1.,ei rift,' eli Na. 551 -NOW! 

SCIENCE AND MECHANICS 
450 East Ohio Street Dept. 321 Chicago 11, ill. 

Only 

Over 40 P 
r glirriMI$41 

75 
Tells How to Build 

Code-Practice Buzzer 

Experimenter's Test 
Bench 

Electronics "Numbers 
Game" 

Instant-Ready Intercom 

Dry Cell Charger 
True-Fidelity Amplifier 
8-Battery Eliminator 
Split-Powered Oscillator 
Midget Record Player 

Crystal Microphone 
Photo-Electric Controllers 
Magnetic Pendulum 

• Coil-Winding Machine 

• Transistor Wrist Radio 
• Battery Charger for 

Flash Bulbs 

• Transistorized Electronic 
Megaphone 

• One-Tube Electronic 
Organ 

• Versatile Oscillator 

• Tester tor Dry Cells 
• Slide Wire Resistors 

• Signal Tracing 
Troubleshooter 
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The COLUMBIA RECORD CLUB now offers 

A NY 6 STEREO RECORDS fc 59,„§,, 
- only up to S35.88 

flOWERDRUM 
SONG — 
ORIGINAL 
BROADWAY, 
CAST TRiige • 

RODGERS & HAMMERSTEIN 

GRANO CANYON 
SUITE 

PIINAIRLPINI oecalnnu. 

1. Night and Day, 15. Broadway's 2. A beloved 

JOHNNY MATHIS 

Page', fog, 
and Ueda". 

8. What'll I Do, 
plus 11 more hits newest smash hit American classic Warm, 10 more 

MARCHE SLAY 
CAPRICCIO ITALIEN 

NIGHT ON 
BALD MOUNTAIN 

miTROPOULOs 
NEW YORK PHILHARMONIC 

SING 
ALONG 

WITH 
MITCH 

MICR NIGER AND ME GANG 

50. Where or When 6. Complete score 
Man'iattan, 10 more of this hit musical 

7. Three brilliant 5. 16 favorites — 
hi-fi showpieces Sweet Violets, etc. 

ELLINGTON 
INDIGOS 

NEW 1101111 PHILHARMONI 
MITROPOULOS. Co/ 

31. Solitude, Au-
tumn Leaves, etc. popular work Where or When, etc. 

MY CONNIFF and orchestra 

'S MARVELOUS 

BEETHOVEN: 
PASTORALE SYMPHONY 
BRUNO WALTER 
:WM SYMPHONY ORCH 

ea« 

11. Berlioz' most O. Be My Love, 

NORMAN LUROFF 
CHOIR, tté 

THE LAMP IS LOW 
STRANGE MUSIC 

MY IC 

9 more 

Tchaikovsky 
"PATHÉTIOUE 
SYMPHONY 
jMitrepotdo> 

New York 
Philharmonic 

37. Lovely "musical 19. No Other Love, 30. A "must" for 
portrait of nature" Our Love, 10 more any record library 

ROUMANIAN 
RHAPSODIES I IL 2 

HUNGARIAN 
RHAPSODIES I£2 

PHILADELPHIA ORCK. CRIMPY 

PEDALS AND 

RUDDY COLL Organ 

3. Didn't It Rain, 21. Four dashing, 22. Organist Cole 
God Is Real, etc. fiery rhapsodies plays 11 hit tunes 

MENOELSSOHN: 
ITALIAN SYMPHONY 

HAYDN: 
LONDON SYMPHONY 

Bernstein greili-u 
NEW YORK 

SIR, FISHY 
FIREBIRO SLOT( 
IONA IRO VSKY 
ROMEO ANO JULIET NJ: 
LEONARD BERNSTEIN 
NEW YORK PHILHARMONIC 

12. Let's Dance, 29. High-spirited, 16. Two colorful, 
Jubilee, 7 more gay symphonies exciting scores 

DRIES: 
Pl 

HAUMANINOFT:y 
ano Cumin 

Manse on a 
Theme al Pain« 

PHILIPPE 
FFITREMONT. arn 
The PNIadelpha 
Orchestra 
Eugene Inland), 

25. Two very pop- 33, 11 beautiful, 9. Always, Please, 
oar piano works immortal melodies Speak Low, 9 more 

KOSTELANETZ 
Illeesantk Musk et 

TCHAIKOVSKY 

LISTENING IN 

DEPTH 

AN INTRODUCTION 
TO COLUMBIA 

STEREOPHONIC SOUND 

24.16 classical 
and pop selections 

BELOVED 
CHORUSES 

MORMON TABERNACLE 
CHOIR 

PHILADELPHIA ORCO. 

40. "Hallelujah", 
"Finlandia", etc. 

if you join the Club now — and agree to purchase 
as few as 5 selections from the more than 100 to 
be made available during the coming 12 months 

* If you now own a new stereo phonograph, or plan 
to purchase one in the future — here's an opportunity 
to receive SIX new stereo records — retail value up 
to $35.88 — ALL SIX for $5.98 
* You enroll in either one of the Club's two stereo 
Divisions: Classical or Popular — whichever one best 
suits your musical taste 
* Each month the Club's staff of music experts 
selects outstanding recordings that deserve a place 
in your new stereo record library. These selections 
are described in the Club's entertaining Music 
Magazine, which you receive free each month 
* You may accept the selection for your Division, 
take any of the other records In both Divisions, or 
take NO record in any particular month 
* Your only obligation as a member is to purchase 
five selections from the more than 100 Columbia 
and Epic records to be offered in the coming 12 
months ... and you may discontinue membership 
any time thereafter 
* After purchasing only five records you receive 
a Columbia or Epic stereo Bonus record of your 
choice free for every two additional selections you 
buy from the Club 
* The records you want are mailed and billed at 
the regular list price of $4.98 (Classical Selections, 
$5.98), plus a small mailing charge 
* Mall coupon below to receive your 6 records 

MUSIC OF MEXICO  
27. Granada, La 

THE FABULOUS 

JOHNNY I 
CASH 

BI TAIE TOW GuKS TO Teri 
ON WHY, BUS MA 
PLUS 10 OTHERS 

The 
Columbia 

Record 
Club 
Terre Haute 

49. That's All Over„,,,,,,,„., 
Paloma, 11 more One More Ride, etc. '""'"""' 

NOTE: Stereo records must be played 
only on a stereo record player 

r-COLUMBIA (i) RECORD CLUB, Dept. 246-1 
Stereo Section, Terre Haute, Ind. 
I accept your offer and have circled at the right the 
numbers of the six records I wish to receive for $5.98, 
plus small mailing charge. Enroll me in the following 
Division of the Club: 

(check one box only) 
D Stereo Classical D Stereo Popular 

I agree to purchase five selections from the more than 
100 to be offered during the coming 12 months, at 
regular list price plus small mailing charge. For 
every two additional selections I accept, I am to re-
ceive a 12" Columbia or Epic stereo Bonus record of 
my choice FREE. 

Name  
(Please Print) 
Address  

City   ZONE.. .State  
ALASKA and HAWAII: write tor special 

membership plan 
CANADA: address II-13 Soho Street, Toronto 28 

If you wish to have this membership credited to an 
established Columbia or Epic record dealer, au-
thorized to accept subscriptions, lilt in below: 

Dealer's Name  

Dealer's Address 302 
a ...nu. • Q. • ape. Reg Ewan.. Rees. 25191 Gm.. 1959 

CIRCLE 6 
NUMBERS: 

1 21 

2 22 

3 24 

5 25 

6 27 

7 29 

8 30 

9 31 

10 33 

11 37 

12 40 

15 49 

16 SO 

19 

F-8.5j 



14 RADIO-TV EXPUUMENTER 

FREE CAREER 
BOOKLET 

• o  

" 

r 
re•P're CARee 

twit 
'Gee' 

'sr 

• ;7,f 

To guide you to a 
successful future in 

ELECTRONICS 

COMPUTERS 
ELECTRICAL 
ENGINEERING 

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

SALES • DEVELOPMENT 
ELECTRICAL POWER • ROCKETRY 

RADAR • RESEARCH 

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

MILWAUKEE SCHOOL OF ENGINEERING 

MAIL COUPON TODAY! 

Milwaukee School of Engineering 
Dept RTX-1 6 0 I 025 N. Milwaukee St., Milwaukee, Wis. 

Please send FREE "Your Career" booklet 
I'm interested in 
D Electronics D Radio-TV El Computers 
D Electrical Engineering I=1 Mechanical Engineering 

Name . .. Age 
PLEASE PRINT 

Address. 

City 'Zone State... 
I'm eligible for veteran, education benefits. 
Discharge date MS-117 

ku.  

Take Your Pick 
OF THESE ILLUSTRATED 
&'HOW-TO-DO-IT" BOOKS 

Only7 54 each 

Here's a bargain you don't want 
tu miss! 5 Big 192-page books 
jam-packed with plans and in-
structions for building hundreds 
of projects-75C each, or less if 
you buy two or more. Order copies 
NOW for your library. 

547 BOAT BUILDER'S HANDBOOK 
(lives plans ami instruction, for 
building 21 action-te,ted boats in• 
eluding a 3-point raring hydro-
plane, sailing catamaran, ocean-
going outboard, cabin cruiser, all-
purpose pram, inboard skitt, rac-
ing runabout, canoe. motor sailer, 
dinghy. sailboat, plus plans for 
making a titter-glass hull without 
8 mold, boat trailers, italic Oat 
galion for beginners, outboard 
servicing and urneh, mud. more. 

550 INCOME OPPORTUNITIES 
NM,' YOU ean gain tinanrial inde-
pendence! litre are 30 actual rase 
ourdies explaining tour other peo-
ple have started their own 
necsef, with small investments. 
Tells how to sell your services, 
your products, your ideas. 

552 CAR OWNER'S HANDBOOK 
An encyclopedia of information for 
doing maintenance aloi servicing 
jobs that will give your ear top 
Performance; increase gas mileage: 
remedy road stalls; sate on oil; 
stormproof your ear; repair muf-
flers; silenee body noises; service 
carburetors; overhaul brakes; serv-
ice heaters: etc., plus the lowdown 
on gas additives anti station wag-
ons--informat ion that will sate 
you hundreds of dollars. 

553 DO IT YOURSELF 
Explains 88 ways to save on honte 
improvements and repair such as 
installing tent fan,. adding kilt-h-
en space. upholstering furniture, 
hanging door,, repairing drive-
ways, planting etergreens. fixing 
balky finch tanks. building cab-
inets for hook and rerunl sheltec, 
shelf amplifier systems, ele. 

557 SCIENCE EXPERIMENTER 
Wonders of scienee now explained 
with 40 fascinating projects yowl 
ran build- -2511.000- Volt Van de 
(Inter Generator. 'resto Veil, 
Winishur,t Scat it- 11aelline, solar 
furnace, light ray tracer. cloud 
eltaitilierc. salt-Hite ',rope, high-
collage traveling are, weather in. 
sininients, talking coil-. out 30 
iii tri -r efoy ticinake Proietds. 

SAVE MONEY! 
Price of first handbook, 75C: each 
additional handbook ordered at 

- some time only 50c each. Ruch 
coupon! 

-aan> mmmmmmmmm 

RUSH THIS ORDER FORM 
Science and Mechanics Magazine. Dept. 318 
450 East Ohlo Street, Chicago 11, Illinois 

Enclosed is Please send the books whose I 
numbers I have encircled below: 

547 550 552 553 557 

Name   

Add, eaw   

City, Zune ff State  

:SATISFACTION GUARANTEED OR YOUR MONEY BACK 

1111   
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Superior's New Model 70 UTILITY TESTER® 

FOR REPAIRING ALL ELECTRICAL APPLIANCES 
and AUTOMOBILE CIRCUITS 
As an electrical trouble shooter the Model 70: 
• Will test Toasters, Irons, Broilers, Heating Pads, Clocks, Fans, Vacuum Cleaners, 

Refrigerators, Lamps, Fluorescents, Switches, Thermostats, etc. 
• Measures A.C. and D.C. Voltages, A.C. and D.C. Current, Resistances, Leakages, etc. 
• Will measufe current consumption while the appliance under test is in operation. 
• Incorporates a sensitive direct-reaainFristance range-7vEicV-win measure a ll 

resistances commonly used in electrical appliances, motors, etc. 
• Leakage detecting circuit will indicate continuity from zero ohms to 5 megotirns 

(5,000,000 ohms). 

As an Automotive Tester the Model 70 will test: 
• Both 6 Volt and 12 Volt Storage Batteries • Generators • Starters • Distributors 
• Ignition Coils • Regulators • Relays • Circuit Breakers • Cigarette Lighters • Stop 
Lights • Condensers • Directional Signal Systems • All Lamps and Bulbs • Fuses 
• Heating Systems • Horns • Also will locate poor grounds, breaks in wiring, poor 

connections, etc. 

INCLUDED FREE This 64-page book—practically a condensed course in electricity. Learn by doing. 

Just read the following partial list 
of contents: What is electricity? • 
Simplified version of Ohms Law • 
What is wattage? • Simplified 
wattage charts • How to measure 
voltage, current, resistance and 
leakage • How to test all electrical 

Superior's New 

appliances and motors using a sim-
plified trouble-shooting technique. 

• How to trace trouble in the elec-
trical circuits and parts in auto-
mobiles and trucks. 

Only 
Model 70 comes $1585 
complete with 
64 page book 
and test leads. 

Model 82A A truly do-it-yourself type 

, 
ey tree 

.0 g -e g ' 
nS" 

TUBE TESTER 
TEST ANY TUBE IN 10 SECONDS FLAP 

Insert It into a num-OTurn the filament (2) bered socket as desig-
selector switch to posi- nated on our chart 
tien specified. (over 600 types in-

cluded). 

Press down the qual-
ity button— 

THAT'S ALL! Read emission quality direct on bad-good meter scale. 

FEATURES: 
• 'Tests over 600 tube types. • Dual Scale meter permits 
• Tests OZ4 and other gas- testing of low current tubes. 
filled tubes. 
• Employs new 4' meter with 
sealed air-damping chamber 
resulting-in accurate vibration-
less readings. 
• Use of 22 sockets permits 
testing all popular tube types • Ultra-sensitive leakage test 
and prevents possible obso- circuit will indicate leakage up 
lescence. to 5 megohms. 

• 7 and 9 pin straighteners 
mounted on panel. 
• All sections of multi-element 
tubes tested simultaneously. 

Production of this Model was delayed a full year pending 
careful study by Superior's engineering staff of this new 
method of testing tubes Pont tel. lhs Ica Lulu gil,lead YAliji 
We claim Model 82A will outperform similar looking units 
which sell for much more—and as proof, we offer to ship it 
on our examine before you buy policy. 

Model 82A comes housed in handsome, 
portable Saddle-Stitched Texan case. $ 

Only - 
(Picture Tube Adapter available for $5.50 
additional) 

65o 
SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -- NO C.O.D. 

try any of the above 
instruments for 10 
days before you buy. 
If completely satisfied 
then send down pay-
ment and pay balance 
es indicated on coupon. 
No Interest or finance 
Charges Adi;d1 If not 
completely satisfied 
return unit to us, no 

ifit111900tiOrs necessary. 

r MOSS ELECTRONIC, INC. 
i Dept. D-650 3849 Tenth Ave., New York 34, N. Y. 

II Please send me the units checked on approval. If 
1 cwoirelneotegtesitistfloerd jnawnilcle pay  rogne thes ad terms Otshpeercwiiseed. 

I I will return after a 10 day trial positively cancelling 
' all further obligation. 

ri 

L — 

O Model 70  Total Price $15.85 
$3.85 within 10 days. Balance $4.00 
monthly tor 3 months. 

Name  

Address 

City  Zone State .... 
All prices net. F.O H., N.Y.C. 

1:1 Model 82A Total Price $36.50 
$6.50 within 10 days. Balance $6.00 
monthly for 5 months. 

D Include Model 82A Picture Tube Adapter at $5.50 
•••• MID MOM 
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Service Any 
TV Set Like a"PRO" 
Brand-New Edition of 
Famous Shop Manual 

Will Lick "Tough 
Dogs," Save You Time, 
Increase Your Income 

25% to 65%! 

MAN, if you've ever 
cussed over a tough 

repair . . . if you've 
ever wanted iflore mon-
ey . . . if you've ever 
wanted your business 
and reputation to grow 
. . . here's a powerful 
shove in those directions 
-- the new Television 
Receiver Servicing! 
Everything . . . and 

that means every new 
idea, every technique, 
every profitable practice 
... collected from little 
repair shops, part-time 
servicemen, big research centers . . . all the 
"red meat" of TV maintenance, repair and 
service has been collected into this big 300-
page guide and manual. 

Huge . . . Yet So Easy to Use! 
S'ou want quick facts un how to deal with tough antenna 

installations and ghost problems? 'turn to Chapter I and get 
many field tested suggestions. What frequency an antenna 
should be cut to? Turn to page 6 and 4 columns of clear 
explanation, with examples. What does an ideal video amplifier 
response curve look like? Page 127 illustrates it for you. What 
should you know about servicing color television receiverc? 
Read the simple text from page 281 to page 300. Antennas 
(30 pages) . . . installing TV receivers (12 pages) . . . test 
equipment (27 pages) . . . RF, IF and video detector stages 
(45 pages) . . . video amplifiers (12 pages) . . . AGC systems 
(10 pages) . . . picture tubes, test patterns, deflection systems 
(83 pages) . . . receiver alignment (20 pages) . . UHF . . . 
Color (32 pages) . . . there's even an easy-reference trouble-
shooter's chart, and end-of-chapter questions, plus a complete, 
subject-by-subject index to put everything at your fingertips 
fast! M'ith all this material, 421 pictures, 15 chapters. .x-
plained in A- ft-C fashion, its no wonder that TV Receiver 
Servicing is the -Bible' of the indust ry! 

10-Day FREE Examination for Readers 
of This Magazine 

Use this for ten full days at our expense. Put its good 
sense to work on your toughest problems. If you're not 1004 
sure it's the biggest profit-making and time-saving friend you 
ever had, return it. Von .,,e nothing. But nail coupon now. 
Once this printing is gone, it will take month, tu rush nut 
another. 

D. VAN NOSTRAND 
Dept. 899, 120 Alexander St., Princeton, N. J. 

TEI,EvisioN 
HE( EI V ER 
sERVIGING 
1$,,,trunts srovcli 

......ritAHP 
p tsPi 

COMPANY, INC. 

Mail This for Free-Use Copy 

D. VAN NOSTRAND COMPANY, INC. 
Dept. 899, 120 Alexander St., Princeton, N. J. 

Please send me—for ri 1s, FREE USE—a ropy of the new 
-Ith Edition .if Television Receiver Servicing. If nu not c.rtn-
pletely sure it will increase ow Income lw at least 25', . III 
return it within lo days and ,,we nothing. Otherwise I'll pay 
$2.50 down, plus small delivery charge. then $2.1,0 a month 
for two months as full payment. 

Hanle 

Street 

City  Zone. .State  

D ttrE„ POSTAGE by ennlooing $6,50 with thin 000pon. hanse 

Lin Canada: 25 Hollinger Rd.. Toronto 16 Price slightly higher j 

sun "mm am. gm. sum nu cm inss min Ins 

SAVE MONEY 
on your next Car: 

Be one step ahead 
Use CAR BUYER'S CHECKLIST 

When you're shopping for a car, you can't 
afford not to know everything about the 
deal offered you by one dealer as com-
pared to that offered by others. 
Nine times out of 10, uncertainty, a poor 
memory—or a dealer's intentional vague-
ness of language—is going to cost you 
money. 
Get it in writing, make certain you know 
exactly what kind of deal each dealer 
you've seen is prepared to make. Check off 
every item, term, condition and cost. 
Then, in the quiet and privacy of your home, 
compare deals, do your own pencil work— 
and save money. 
Use the Car Buyer's Checklist, a 4-page, 
simple but comprehensive form designed 
by the editors of SCIENCE AND MECHANICS to 
help you make the best and most econom-
ical new or used car buy. Every item cov-
ered, every cost itemized, every condition 
cost-assessed. 

Three Checklists for 50e or a 

packet of eight for $1.00 

SCIENCE AND MECHANICS 
450 East Ohio St., Dept. 217, Chicago 11, III. 
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TELEVISION 

You got 19 big kits 

of equipment! 

G0011 JOBS ... MORE MONEY 
SECURITY... ALL CAN BE YOURS 

YOU are needed in the great modern Tele-
vision Electronics industry. Trained techni-
cians are in growing demand, at excellent 
pay, in sales and service, manufacturing, 
broadcasting, telecasting, communications, 
research, and many other important brandies 
of the field. National Schools Master Shop-
Method Training, with newly added lessons 
and equipment prepares you in your spare 
time r:ght in your own home for these fasci-
nating opportunities. OUR OUTSTAND-
ING METHOD IS PROVED BY THE 
SUCCESS OF GRADUATES ALL OVER 
THE WORLD! 

YOUR TRAINING IS ALL INCLUSIVE 
We prepare you for a long list of job 

opportunities. Thousands of TV and Radio 
receiVers are being sold every day—more 
than ever before. And, now, Color TV is 
here. Applications of Electronics in industry 
—AUTOMATION—are growing in tre-
mendous strides. The whole field is alive — 
opening up new, important jobs rapidly. 
National Schools complete training program 
qualifies you in all phases of the industry. 

YOU EARN WHILE YOU LEARN 

f:arry students pay for their entire tra n- , 
ing—and more—with spare time earning. ' 
We'll show you how you can, too! Early in 
your course you receive material that 
shows you how to earn extra money serv-
icing TV and Radio receivers, appliances, 
etc., for friends and acquaintances. 

LEARN ALL 8 PHASES 
BY SHOP METHOD 

1. Television 
including Color TV 

2. Radio ... AM, FM 

3. Industrial Electronics 

4. Communications 

HOOFMTENTREAIINNIDNUGSTRY 

5. Sound Recording 
& Hi-Fidelity 

6. Automation 

7. FCC License Preparation 

8. Radar & Micro Waves 

Let National Schocos cf los 
Angeles, a Practical Resident 
Technical School for over 51) • 
years. train you at homc by , 
Shop- Method for unlimited 
opportunities in All phases or 
TV, Electronics Radin 

YOU GET EVERYTHING YOU NEED 
Clear, profusely illustrated lessons, shop. 

tested manuals, modern circuit diagrams, 
practical job projects—all the valuable 
equipment shown above—many other ma-
terials and services—consultation privilege 
with our qualified staff, and Graduate Em-
ployment Service. EVERYTHING YOU 
NFL- D for outslanding success in Electronics. 

INDUSTRY NEEDS YOU. NATIONAL SCHOOLS 
WILL TRAIN YOU. SEND FOR FACTS TODAY 

NO OBLIGATION. 
YOU LEARN BY SHOP METHOD . . . 
you do servicing, circuit analysis, and do 
oser 100 down-to-earth experiments. You 
build a Superbes Receiver and a modern TV 
Receiver, from the ground up, including a 
new, big screen picture tube. You also re. 
ceive a professional, factory-made MULTI. 
TESTER. All of this standard equipment is 
yours to keep . . . at just one low tuition. 

nt&E! 
vid.umstfeec'es 
sAmPti Lts,s° 

& -lust ser 
co upOn 1 

Approved for 
RI Training 

NATIONAL SCHOOLS 
LOS ANGELES 37, CALIF. 

NATIONAL SCHOOLS 
TECHNICAL TRADE TRAINING SINCE 1905 

LOS ANGELES 37, CALIFORNIA 

!GET FAST SERVICE—MAIL NOW TO 

NATIONAL SCHOOLS, DIM RICH-109 
4000 5. FIGUEROA ST. 
105 ANGELES 37, CALIF, 

Rush free TV-Radio "Opportunity" Book and 
/ sample lesson. No salesman will call. 

NAME  ACE 

ADDRESS 

„„.   
CITY ZONE ers-ri  

O MO II I ttttttttt ONLI In lolled Wool ',Amin' at L. Anent. 
vme NS C. S //. /  
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H. G. CISIN, Consulting Engineer—Dept. SM-21 
Amagansett, N. Y. 

Enclosed find SI. Rush Trouble Shooting Method and free book 
marked ribose If not marked Basic Klee. will be sent/. 
CI Send all 3 books. Enclosed find $1.50. 

Name   

Address 

City   

a 

smooT Fe 1111111111E rideri 
With H. G. Cisin's Copyrighted RAPID 

"TV TROUBLE SHOOTING METHOD" 
Without experience or knowledge. Mi. guaranteed new method 

of servicing TV sets enables you to DIAGNOSE TV troubles as 
rapidly as an expert. NO THEORY—NO MATH—you can locate 
all faults in record-breaking time regardless of make or model. 
"TV TROUBLE SHOOTING METHOD" is the most valuable 

aid to TV servicing ever written. Be a TV Trouble Diagnosti-
cian. Increase your present earnings. Open your own Profitable 
Business or get a high-paying skilled job. 

It's all in this book . . . 
Nothing more to Pay—Nothing else to Buy 

Alphabetically listed are 85 picture troubles, over 58 raster and 
17 sound troubles. By this unique copyrighted method you know 
EXACTLY WIIERE the trouble is: plus step-by-step Instruc-
tions. Including 69 RAPID CHECK'S. help to find faulty part. 

13 IMPORTANT PRELIMINARY CHECKS NEED NO IN. 
STRUMENTS! Of the 09 Rapid Cheeks, OVER 45 ALSO 
REQUIRE NO INSTRUMENTS! Rapid cheeks include emer-
gency checks for distorted pictures, defective tubes including 
PIX tube, plus 57 others. ALL EXPLAINED IN SIMPLE 
LANGUAGE. PERFORMED WITHOUT INSTRUMENTS. 
MANY CHECKS USE THE PICTURE TUBE AS A GUIDE. 

II. G. CisIn. the author. Is the inventor of the AC/DC midget 
radio. Ile licenses RCA. AT&T. etc. Ile has also trained thou-
sands of technicians new owning their own prosperous TV service 
organizations or holding highly paid TV positions. Ills years or 
experience are embodied In this remarkable new book. 

Guaranteed Money Back in 5 Days if Not Satisfied! 

ABSOLUTELY FREE with each order: toue choice 
of Clain's newest molts: BASIC ELECTRICITY— 
Vol. 1 or TV-RADIO TUBE SUBSTITUTION 
GUIDE. These sett for 50e ea. ACT NOW—get 
2 honk, uostpalil ai east of 0515 one! 

• RUSH COUPON NOW! 

Po,t-
paoi 

Zone State  

BECOME 
A 

S *  
Zee, 

¡unite : ' 

Want a Trailer? 
BUILD IT YOURSELF 

Ideal for week.eml.. Moe rt.'alion trips Com-
pact. roomy. comfortable, sleeps two acople. Designed 
for all modern convenicnees--sink. water tank and 
Patin, stove, kitchen table, cupboard. clotlwa closet. 
drawer chest, storage space. electric lights, ventila-
tor. etc. Sturdy, simple construction. Overall body 
length. 12 ft. 0 in., weight 1,loo lbs. Our master 
plan gives bill of materials, explains every construe 
than detail. Satisfaction guaran-

teed. Oreler Craft Print No. 50 now! 

44s Fit r° P  HomeP  RC? tEs mC eTn S 75c 

!PLANS 

4100 

I  
SCIENCE AND 

MECHANICS MAGAZINE 
450 E. Ohio St., Dept. 219 

Chicago 11, In. 

Just imagine-44 useful tisons you can build—with plans and 
instructions—all for 75e. Isn't that a bargain? Here are a few, 
grandfather clock, foldaway workbench, metal melting furnace. 
are welder, portable spray painter, Hi -Fi Speaker Cabinet gar-
den cultivator, and many more; plus "how-ta" techniques for 
using power tools. Hundreds of photos and drawings: 65 shop 
kinks; 192 action-packed pages. Send 75C today for a copy of 
"Home Workshop Handbook." No. 558. Ws a goldmine of 
workshop ideas: SCIENCE AND MECHANICS, 450 East Ohio 
St., Dept. 310, Chicago 11. 

Do It Yourself Plans 
ILLUSTRATED CATALOG Ç 

NOW YOU CAN get simple, easy-to- 

lo 

understand plans for building boats, 
electrical equipment, models of gas and steam engines, famous 
firearms, antique automobiles, toys, games, cabin trailers, many 
other projects. In all, 196 useful things you can build. It's easy! 
It's fun! And you can save money! Do it Yourself! Send 10e now. 
Scienceand Mechanics Magazine, 213 Dunham Bldg.,Chicago 11,111. 

WITH THE GATEWAY TO 

* HOW TO BECOME A RADIO AMATEUR 

* THE RADIO AMATEUR'S LICENSE MANUAL 

* LEARNING THE RADIOTELEGRAPH CODE 

* OPERATING AN AMATEUR RADIO STATION 

Starting out in amateur radio you will find these publications a necessary part of your read-

ing and studying for the coveted amateur radio operator's ticket. Written in clear, concise 

language, they help point the way for the beginner. Tried and proven by thousands upon 

thousands of amateurs, these ARRL publications are truly the "Gateway to Amateur Radio." 

Only 1 •J e0 For All Four 

Booklets 

AMERICAN RADIO RELAY LEAGUE, Inc. 
West Hartford 7, Connecticut 

Name  

Street  

City State  

Cash Check Money Order  
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BUILD 16 RADIO 
CIRCUITS AT HOME 

with the New Deluxe 
PROGRESSIVE RADIO "EDU-KIT" 

A Practical Home Radio Coors.' 

Now Includes 
* TRANSMITTER 
* SIGNAL TRACER 
* SIGNAL INJECTOR 
* CODE OSCILLATOR 

ONLY 

95 

* No Knowledge of Radio Necessary 

* No Additional Parts or Tools Needed 
* EXCELLENT BACKGROUND FOR TV 

* School Inquiries Invited 
* Sold in 79 Countries 

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

The "Edo-Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a 
mk•bottom price. Our Kit is designed to train Radio II Electronics Technicians, making 
se of the most modern methods of home training. You will learn radio theory, construe-
ion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL. 
You will learn how to build radios, using regular schematics; how to wire and solde 

n a professional manner; how to service radios. You will work with the standard type o 
punched metal chassis as well as the latest development of Printed Circuit chassis. 

You will learn the basic principles of radio. You will construct, study and work with 
RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn 
and practice code, using the Progressive Code Oscillator. You will learn and practice 
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal Injector. Progres-
sine Dynamic Radio IS Electronics Tester and the accompanying instructional material. 

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio 
Amateur Licenses. You wit build 16 Receiver. Transmitter. Code Oscillator. Signal Tracer 
and Signal Injector circuits, and learn how to operate them. You will receive an excellent 
background for Television, Hi-Fi and Electronics. 

Absolutely no previous knowledge of radio or science is required. The "Edo-Kit" is the 
product of many years of teaching and engineering eeeee Mime. The "Edu•Kit" will pro-
vide you with a basic education in Electronics and Radio, worth many times the complete 
price of $22.95. The Signal Tracer alone is worth more than the priee of the •ntire Kit. 

THE KIT FOR EVERYONE 
You do not need the slightest background 

in radio or science. Whether you are inter-
ested in Radio S Electronics because you 
want an interesting! hobby, a well paying 
business or a job with a future, you will find 
the "Edu-Kit" • worth-while investment. 
Many thousands of Individuals of all 

ages and background• have successfully 
used the ..Eclu-Kit" in more than 79 coon-
& IN eif the world. The "Edu-Kit" has been 
carefully designed, step by step, so that 
you cannot make a mistake. The ••Edu-Kit" 
allows you to teach yourself at your elem 
rate. NO instructor is necessary. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu•Kit" is the foremost educational radio kit in the world. 

and is universally accepted as the standard in the field of electronics training. The ••Edu-
hit" uses the modern educational principle of ..Learn by Doing." Therefore you construct, 
learn schematics, study theory, practice trouble-shooting—all in a closely integrated pro-
gram designed to provide an easily I , thorough and in e ing background in radio. 

You begin by examining the various radio parts of the "Edo-Kit," You then learn the 
'unction, theory and wiring of these parts. Then you build a simple radio. With this first 
set you will enjoy listening to regular broadcast stations, learn theory. practice testing 
and trouble-shooting. Then you build a more advanced radio, learn more advanced theory 
and techniques. Gradually, in a progressive manner. and at your own rate, you will 
find yourself constructing more advanced multi-tube radio circuits, and doing work like a 
professional Radio Technician. 

Included in the “Edu-Kit•• course are sixteen Receiver, Transmitter, Code Oscillator, 
Signal Tracer, and Signal Injector circuits. These are not unprofessional -breadboard" 
experiments, but genuine radio circuits, constructed by means of professional wiring 
and soldering on metal chassis, plus the new method of radio construction known as 
-Printed Circuitry." These circuits operate on your regular AC or DC house current. 

THE "EDU-KIT" IS COMPLETE 
You will receive all parts and instructions necessary to build 16 different radio and elec-

tronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, variable. 
electrolytic. miga, ceramic and paper dielectric condensers, resistors, tie strips, coils, 
hardware, tubing, punched metal chassis, Instruction Manuals, hook-up wire, solder, etc. 

In addition, you receive Printed Circuit materials, including Printed Circuit chassis. 
special tube sockets, hardware and instructions. You also receive a useful set of tools, a 
professional electric soldering iron, and a self-powered Dynamic Radio and Electronics 
Tester. The "Edu-Kit" also includes Code Instructions and the Progressive Code Oscillator. 
.n addition to F.C.C••tYPe Questions and Answers for Radio Amateur License training. You 
will also receive lessons for servicing with the Progressive Signal Tester and the Progres-
sive Signal Injector, a High Fidelity Guide and a Quiz Book. You receive Membership in 
Radio•TV Club, Free Consultation Service, Certificate of Merit and Discount Privileges. 
You receive all parts, tools. instructions, etc. E erything is yours to keep. 

Unconditional Money - Back Guarantee 
The Progressive Radio ••Edu•Kit" has been 

sold to many thousands of individuals, schools 
and organizations, public and private, through-
out the world. It is reCognized internationally 
as the ideal radio course. 

By popular demand, the Progressive Rad 
"Edu-Kit" is now available in Spanish as 
well as English. 

It is understood and agreed that should 
the Progressive Radio ••Edu-Kit" be re-
turned to Progressive "Edo-Kits" Inc. for any 
reason whatever, the purchase price will be 
refunded in full, without quibble or ques-
tion, and without delay. 

The high •ecognition which Progressive 
"Edu•Kits" Inc. has earned through its many 
years of service to the public is due to its 
unconditional insistence upon the mainte-
nance of perfect engineering, the highest in-
structional standards. and 100% adherence 
to its Unconditional Money-Rack Guarantee. 
As a result, we do not have a single dissatis-
fied customer throughout the entire world. 

FREE EXTRAS 
• SET OF TOOLS 

• SOLDERING IRON 
• ELECTRONICS TESTER 
PLIERS-CUTTERS 
ALIGNMENT TOOL 
WRENCH SET 
VALUABLE DISCOUNT CARD 
CERTIFICATE OF MERIT 
TESTER INSTRUCTION MANUAL 
HIGH FIDELITY GUIDE • QUIZZES 
TELEVISION BOOK • RADIO 
TROUBLE-SHOOTING BOOK 
MEMBERSHIP IN RADIO•TV CLUB: 
CONSULTATION SERVICE • FCC 
AMATEUR LICENSE TRAINING 

s PRINTED CIRCUITRY 

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 learn 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 dynamic 
Radio 1,. Electronics Tester. While you 
are learning in this practical way, you 
will be able to do many a repair job for 
your friends and neighbors, and charge 
fees which will far exceed the price of 
the ''Edo-Kit." Our Consultation Service 
will help you with any technical problems 
you1. may have. 

Stataites, of 25 Poplar Pl., Water-
bury, Conn., writes: "I have repaired 
several sets for my friends. and made 
money. The ••Edu-Kit" paid for itself. I 
wm ready to spend $240 for a Course, 
but I found your ad and sent for your 
Kit." 

FROM OUR MAIL BA 
Ben Valerio, P. 0. Box 21, Magna, 

Utah: -The Edu•Kits are wonderful, Here 
I am sending You the questions and also 
the answers for them. I have been in 
Radio for the last seven years, but like 
to work with Radio Kits, and like to 
build Radio Testing Equipment. I en-
joyed every minute I worked with the 
different kits; the Signal Tracer works 
fine. Also like to let you know that I 
feel proud of becoming a member of your 
Radio-TV Club." 

Robert L. Shuff, 1534 Monroe Ave., 
Huntington, W. Va.: "Thought I would 
drop you a few lines to say that I re-
ceived my Edu•Kit, and was really amazed 
that such a bargain can be had at such 
a low price. I have already started re-
pairing radios and phonographs. My 
friends were really surprised to see me 
get into the swing of it so quickly. The 
Troubleshooting Tester that comes with 
the Kit is really swell, and finds the 
trouble, if there is any to be found." 

ORDER DIRECT FROM AD—RECEIVE FREE BONUS 

RESISTOR AND CONDENSER KITS WORTH $7 

D Send "Edu-Kit" postpaid. I enclose full payment of $22.95. 
Send "Eds. Kit" C.O.D. I will pay $22.95 plus postage. 

CI Send me FREE additional information describing "Edu•Kit." 

Name   

Address   

PROGRESSIVE "EDU-KITS" INC. 
Progressive Building, Dept. 505NN, 1184-86 Broadway, Hewlett, N. Y. 
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OTEKTIOW 

CITIZENS 
BAND 
TECHNICIANS 

Mosley 
27 mc. Antennas 
are practically 
maintenance-free! 

Rugged . . . Durable! 

100% Rust Proof! 

700% Corrosion Proof!* 

Stainless Sreel Hardware! 

61ST6 Heavy Gauge Aluminum! 

*Whet Mosley Antenna Coat, 
supplied, is used as directed. 

AVAILABLE IN TWO TYPES 

MODEL A-311, Three Element Beam 
for best point-to-point communication, 

Net Price 537.50 

MODEL V-27-GP, Ground P lane Vertical 

is ideal as base station antenna. 

Net Price 534.95 

Catalog Sheet on request. 

firrislieq 
ediemit, sig 

St. Louis 14, Missouri 

MI- fl ACCESSORIES 
CROSSOVER NETWORK 
WITH TREBLE CONTROL 

ON GOLD EMBOSSED SOLID BRASS 
MOUNTING PLATE—Model CN-6 

1500tycle Crossover Frequency. 6r111/ 
octave attenuation outside of pass 
bands. 9db variation in treble re-
sponse. Constant impedance full net-
work (LCR) type. Negligible in-
sertion loss In pass bands. Operates 
with both 8 and 16 ohm speakers. 
Mounts on speaker enclosure with " 
gold embossed brass plate. All brass 
hardware and instructions supplied. Pack- NET 
aged in attractive box with see.thru cover. $8.97 

WITH PHONE AND 
SPEAKER JACKS 

Siotfteeee addeteciet 66 Adawed 
afed of:cadet to dqdtem 

' Constant impedance devices for addition of 

1
 phones and/or speaker to existing Hi -Fi sys-
tem. Quality engineered L pad for smooth 
control of audio level. Ideal for monitoring 
HI -Fi, P. A. and Inter-corn equipment. COM-
pletely wired—amplifier output leads are at-
, toehold to,two screw terminals. May be in-
? stalled' In multiple units for classroom or 
audIterium listening. Brass gold embossed 

-.,". plate mounts in standard wall box or on panel 
cf lij-FI set. Brass hardware supplied. Pack-
leo In'attractive box with see-thru cover. 

41146 el JL-8 8 ohms NET 
.Model JL-16 6 ohms $7.77 

Vicer minglimire 
ilëCTRGNiCS MANUFACTURING CORP. 
BALDWIN • NEW YORK 

Enjoy Thrilling High-Fidelity 

Super HI-FI FM Record Player 
Build this high-fi-
delity, frequency 
modulated phono 
oscillator and 
bring your wax-
works to life, en-
joy all the sound 
you pay for from 
your recordings. Full-
size pictorial and sche-
matic wiring diagrams. com-
plete materials list, illustrated, 
step-by-step assembling instruc- Price $1.00 
tions. Order Craft Print No. 264 now. 

SCIENCE AND MECHANICS 
450 East Ohio St. Dept. 218 Chicago 11, III. 

PEE WEE "Zergs" "LIFETIME" RADIO 
GUARANTEED—FOR YOUR LIFE! 
FOR AS LONG AS YOU OWN 
IT! NO TUBES, BATTERIES, 
TRANSISTORS OR ELECTRICAL 
PLUG-INS NEEDED! Will never 
run down or burn out! SMALLER 
THAN A PACK OF CIGA-
RETTES! RECEIVES LOCAL 
RADIO STATIONS MOST ANY-
TIME—ANYWHERE YOU GO! 
Easy thumb tuner. NO DANGLING 

EARPHONES. HAS BUILT-IN SPEAKER PHONE! Black 
gold plastic cabinet. semi •conductor wave detector, NOT IM-
PORTED. MADE AND GUARANTEED BY AMERICANS— 
You can always get service. 

SEND ONLY $2 00 (bill, ck, mo) and pay postman $4.99 
• COD postage on arrival or send $6.99 

for postpaid delivery. SENT COMPLETE READY TO LIS-
TEN WITH LIFE GUARANTEE—NOTHING EXTRA TO 
BUY EVER! FREE LONG DISTANCE ANTENNA if you 
order now. Available only from: 
MIDWAY COMPANY Dept. WRE-9 KEARNEY, NEBR. 
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TuniSliD 

ICRO 
ELECTRON TUBE 

INTRODUCES FOR THE FIRST TIME 
ANYWHERE A SELECT STOCK OF USED 

TUBES AT A FABULOUS LOW PRICE 

HuNDREPER 
"USTI) D 

All TUBES SEN1 POSTAGE PAID 
Please tend 25c handling for orders under $iS Send 25% 
deposit on C.O.D. orders. Send nooroximote postage on 

Connclion and foreign orders. 

ICRO 
ELECTRON TUBE CO. P.O. BOX 55 Park Station, Paterson 3, N. J. 

• Each and every tube h tested in our own /aboratory 
for mutual conductance and life tesr. 

• We guarantee FREE replacement for one year of any tube 
purchased from us which faits to function efficiently under 

on any defective merchandise. 
any or all operating conditions. Prompt refunds art made 

e The advertised tubes are not necessarily 
•lectrically p•rfect factory seconds or 
is Clearly so marked 
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• OUR FREE COMPLETE LIST 1941.14Si 

SPECIAL PURPOSE TUBES OF TUBES 
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GET ON THE AIR 
for Business or Fun 

TRANSMIT ANC RECEIVE 

"L's37". 
NO EXAMINATION 
No Tests Required' 

With this New CITIZENS BAND Transceiver Kit! 
AS DESCRIBED IN THE MARCH, 1959 ISSUE OF RADIO & TELEVISION NEWS 

bi COMPLETE WITH ALL PARTS, 
CRYSTALS, TUBES, PUNCHED 
CHASSIS, ETC. 

SOCKETS AND SMALL PARTS 
RIVETED TO CHASSIS FOR 
OUICK-E-Z CONSTRUCTION 

✓ ONLY FINEST PARTS—NO 
SURPLUS. 

✓ COMPLETE REPRINT IN-
STRUCTIONS FROM RADIO 
6 TV NEWS. 

V ALL YOU NEED IS SOLDERING 
AND PLIERS. 

✓ INSTRUCTIONS FOR MAKING YOUR OWN ANTENNA. 

41. 
IRON, SCREWDRIVER 

•You must be U.S. Citizen over 18 years of age 
out FCC form 505. (Form included.' 

vw04tof m0 ,, NustNet.tle fttUROu.0 ,uP. ,• uOu. 

/;\ wepeeeaseup • 
LABORATORIES 

PH 2 0177 

COUNCIL. BLUFFS IOWA ISIS W BROADWAY 

cf RADIO & TV NEWS SAYS: 
"Even with 5 watts, it is 
perfectly capable of trans-
mitting and receiving over 
distances of 3000 miles or 
more when Old Mother Na-
ture has the ionosphere in 
good working order." 

.1 SIMPLE TO OPERATE: 
VOLUME, TUNING AND 
TRANSMITTER/RECEIVER 
SWITCHES. 

Only $ 3 9 95 
2 OR MORE — S37 50 EACH 

iP YOU WISH PAY JUST 

SimeaY fil $500 DOWN, PER MO. 
rt.( 

Please rush your D FREE Catalog ... Enclosed is my check 
or money order for D one, D two Transceiver Kit(s). 

NAME   

ADDRESS   

CITY IL STATE  TV X 

Mai MOM 1•111, 111111•11 VIM man 
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SCIENCE and 
MECHANICS' 

DO-IT-YOURSELF 
LIBRARY 

Copyright 1959 by 

SCIENCE AND MECHANICS 

Publishing Company 

450 East Ohio Street 

Chicago 11, Illinois 

Boat Builder's Handbook 

Build It Yourself 

Car Repair Handbook 

Craftsman's Handbook 

Craftwork 

Do-It-Yourself Handbook 

Home Electrical Handbook 

Home Owner's Handbook 

Home Workshop Handbook 

1001 How-to Ideas 

How to Start a 
Successful Small Business 

Income Opportunities 

Model Craft Handbook 

Photo Craftsman 

Repairing Home Appliances 

Science Experimenter 

Sportsman's Handbook 

Toys and Games 
You Can Make 
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Citizens Band 
Transceiver 

A project for the individual, the civilian 
defense group, or the radio club—and 
one that can be used on the Amateur 

band as well as the Citizens band 

A
LTHOUGH specifically designed for the 
Class D Citizens Band radio service (see 
box copy on page 25), this simple trans-

ceiver is also suitable for low-power telephony 
in the 28 megacycle band. Inexpensive, readily 
available tubes and parts are used throughout, 
and the total cost to build will be about $40. The 
writer believes that it is hardly possible to build 
an effective, truly legal radiotelephone unit for 
much less money. 
The transmitter employs a stable, straight-

forward circuit that can be made to operate well 
with a minimum of trouble. The power input 
normally runs slightly 
less than the 5-watt max-
imum allowed to Class 
D Citizen's Band sta-
tions. The receiver em-
ploys the super-regener-
ative principle, provid-
ing maximum gain and 
sensitivity per tube. It 
also will be found easy 
to "get going." An RF 
stage reduces radiation 
and increases stability. 
The frequency range 

of both transmitter and 
receiver is approximate-
ly 25 to 30 megacycles, 
which includes both the 
27 megacycle Citizens 
Radio and the "10-meter" 
amateur bands. One can-
not accurately predict 
the communication 
range, but about 4 or 5 
miles (between two sim-

By C. F. ROCKEY 

Low in cost for what it delivers, 
this transceiver is specifically 
designed for use on the Citizens 
Band, but does double duty in 

the 10-meter amateur band. 

llar units) with the maximum legal antenna (see 
box copy) may be expected in the Citizens Band. 
Although a 117-v commercial ac power source is 
required for this unit, it may be readily modified 
to operate from an automobile storage battery 
if a different power supply system is installed. 
Before beginning construction of this project, 

make sure that you have a grid-dip meter avail-
able (see p. 130 of this handbook). Proper ad-
justment will be very difficult without one of 
these, but almost every experimentally minded 
amateur owns one, and may lend it to you. 
Construction. If you bend up your own chassis 

10" AN. 

1 L-4 

4 

r7-1" 
2 

-  

4  

1-4--

3" 
27,1 

TANS 
R 
L E ADS 1-3 RECT 

4 

3" 4 
BOTH —  D 

4 

BOTH -3 D 
A i 4 

I" • 

- 5" 
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from sheet aluminum, complete this meta :work 
first. A developed view is shown in Fig. 2. lf you 
do not have metalworking equipment (shear and 
small bending brake) you can use a commercially 
available 2x 7 x 10-in, aluminum chassis and a 
Vie x 7 x 10- in. aluminum sheet for the panel. 
With panel and chassis at hand, begin by drill-

ing and punching the major holes in the chassis. 
Mount all sockets and terminal strips before fas-
tening the power transformer in place, using 6-32 
rh machine screws for fastening everything ex-
cept the miniature tube sockets, which require 
4-36 screws. If you anticipate portable operation, 
put lock washers under each screw head for ad-
ditional security. 
The insulated tie-point strips may now be 

fastened under the chassis also, using the under-
chassis photo, Fig. 3, as a guide. Mount the Send-
Receive switch and the potentiometer and switch 
temporarily onto chassis, but temporarily omit 
the filter choke and do not install panel as yet. 
Wire the power supply first, making sure to 

connect the power switch (on the potentiometer) 
in series with the transformer primary (see Fig. 
4). And don't forget the 4000 mmfd line bypass 
capacitor to ground (ground indi-
cates chassis in every case). Com-
plete all power transformer and rec-
tifier tube socket wiring before in-
stalling the filter choke, which 
mounts on back of chassis under 
power transformer. The green-
yellow wire on the power transform-
er is the 6.3-v winding center tap. 
Cut this wire short and tape the end, 
so that it will not cause trouble with 
other circuits. Mount and connect 
filter choke after power transformer 
has been wired. 

Under-chassis view of 
transceiver. 

When installing the 
electrolytic capacitors, 
be sure to observe the 
polarity of their connec-
tions. Otherwise, if re-
versed, they will gener-
ate internal gas and may 
explode, taking rectifier 
tube and possibly the 
power transformer to 
destruction with them. 
Recheck your wiring for 
correctness, being care-
ful also to look for and 
remove any inadvertent 
solder shorts to chassis 
or between tube socket 
lugs. Each soldered joint 
(rosin-core solder only) 
should be clean, smooth 
and shiny. Make all 
ground connections to 

soldering lugs, since soldering to aluminum is 
generally unsatisfactory. 
When the power supply has been wired and 

carefully checked, connect the line cord to the 
terminal strip, and insert the 5Y3 rectifier tube 
in its socket. When the line switch is on, the 
rectifier tube filament should glow, and a de 
voltmeter should indicate about 275 y when con-
nected from B+ to ground. (This voltage will 
drop to 250 y when a load is applied.) Since the 
power supply is straight-forward, a no-voltage 
condition indicates incorrect wiring, a bad tube, 
or a defective part. Remember that good electro-
lytic capacitors store a charge, so short 'em (with 
power off!) before continuing work; otherwise, 
you might get bit by a "dead" circuit. 
Wire all of the 6.3-v heater circuits next, as 

per Fig. 4. Don't forget the ground-return for 
heater current at each socket. When heater wir-
ing is completed, plug in other tubes, plug in set 
and turn it on. All tube heaters should light and 
warm-up directly. Again, watch out for shorts 
between those pesky little miniature socket lugs. 
If all's well, pull out line plug and tubes, and 
continue work. 

A GRD•ANT 

-EFRAINAL 5TH P CONNECTIONS 
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Install the 
speaker output 
transformer and 
wire the audio am-
plifier section, be-
ginning with the 
6AQ5 (see Fig. 5). 
Bring a pair of 
leads for the loud-
speaker topside 
through a 1/4 -in. 
deburred hole, 
twisting the leads 
to keep them to-
gether. Be espe-
cially careful when 
wiring the Send-
Receive switch to 
Receive position. 
When tubes warm, 
cautiously touch 
screwdriver to 
control grid, pin 
No. seven. A buz-
zy click from loud-
speaker means 
all's okay. If not, 
recheck wiring, particularly ooking for solder 
shorts. A bad tube could also cause trouble. 
When 6AQ5 is working, unhook and continue 

with 12AT7 audio amplifier. Plan your wiring 
as you progress (using Fig. 3 as a rough guide) 
so that you can hang the carbon resistors and 
ceramic capacitors in the wiring in the shortest 
and most direct manner. Where a bare lead might 
wiggle around and short to something, cover it 
with a piece of spaghetti tubing. You can check 
the 12AT7 amplifier as you did the 6AQ5: when 
wired, plug in 12AT7, 6AQ5 and 5Y3; turn on 
power and switch S-R switch to Receive position. 
A cautious touch of screwdriver to each grid 
should produce that clicky buzz, louder at the 
12AT7 grids, of course. 

['TRANSMITTER- RECEIVER 

XMTR 1241'7 

2 

XTAL 47K 

11 0.,. TRANS 

j SPKR OUT-

. 

2 

4,7 

Li 4000 

22K 

6405 

220 r 220K 

RCVR 50 

6405 

L21 

4000 TEST-
POINT 

AUDIO AMP 12107 

7 4000 

8 

100K 2.2K 220K 

100K 

 'VVV1  
220K  
12AT7 

RCVR TUNING 
(SEE TEXT) 

TO CATH OF 12477 
REG RF AMP 

ARM TO ANT TERM 7012 

TO TRANS ANT COIL 

TO RCVR El+, 
220k RES, 
47K RES 

ARM TO 6+ PWR SUPPLY 

6 
TO LI 

TO SPKR 

ARM TO PL ATE OF 6A05 AF AMP 

BLANK 

TO MIKE TERM El ON 75 

ARM TO GRD BACK VIEW-CONNECTIONS 
FOR TRANS-RCV SW 

(SUCH AS CENTRALAB,TYPE 1450) 

COIL WINDING DETAILS- WIND ON NATIONAL TYPE SR-SO COIL FORMS 
(WITH VARIABLE IRON SLUG) 

PLATE PLATE 

15 
TURNS 
CLOSE 
WOUND 

ANT 
COIL, 
2 

TURNS 
HOOK-
UP 

8 + WIRE 

12 10 
TURNS TURNS 
CLOSE CLOSE 
WOUND WOUND 

+ 

LI XTAL -0SC COIL L 2, RF POWER AMP COIL 
(TRANSMIT(ER) 

RCVF,COIL 

GRO 

CATHODE TAP 
2 TURNS FROM 
SLUG END 

,5MF PAPER 

NOTE: ALL CAPACITORS CERAMIC DISK 
IN MMF UNLESS OTHERWISE SPECI-
FIED. 

ALL RESISTORS ONE WATT CARBON 
IN OHMS UNLESS OTHERWISE 
SPECIFIED 

2.2K 220K 

TO MIKE "A" 
TERM ON IS 

TRANS• 
RCV SW 

BLANK: 

To ANT 
TERM 
ON TS 

TO MIKE "EK" 
ON IS 

(SW IN TRANSMIT 
POSITION) 

TO El+ ON 
POWER SUPPLY 

Begin the receiver section by winding the coil 
carefully (see Fig. 6). If you can't get double 
cotton-covered wire, use single cotton-covered— 
but if you use enamelled or Formvar insulated 
wire, use one less turn (on each of the three 
coils) to compensate for increased capacitance. 
Be careful to place the tap properly, since proper 
feedback relationships depend upon it. Keep the 
high-frequency leads short and direct in this cir-
cuit. Note that the grid of the RF amplifier is 
grounded; the signal enters the cathode of this 
tube. Observe also that the cathode of the de-
tector is connected to the tap on the coil; it must 
not be grounded otherwise. The feedback-control 
potentiometer controls the plate voltage upon the 
super-regenerative detector; the voltage upon the 

plate should increase as the shaft is 
rotated to the right, looking from the 
front. 

It will improve the appearance of 
the wiring if the plate supply, heater 
supply, and other non-critical leads 
are run along the corners of the 
chassis. Grid, plate, and other im-
portant connections, however, should 
be made as short and direct as pos-
sible. Use tie-lugs to support small 
parts. 
Now, drill and install the panel 

(upon which the receiver tuning ca-
pacitor is mounted, see Fig. 7). When 
drilled, install the panel along with 
the tuning capacitor and the loud 
speaker, drilling a hole in the chassis 
to pass the tuning capacitor stator 
leads. Then, make and install alu-
minum baffle shield (Fig. 7). This 
shield serves to reduce interaction 

4 
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between receiver and transmitter. Fasten it to 
the chassis with two 6-32 machine screws whose 
nuts (underneath chassis) may also hold a four-
lug tie point strip. 
The receiver tuning capacitor should be modi-

fied by carefully removing one of its rotary 
plates. Grasp the rearmost plate firmly with a 
pair of long nose pliers and pull out the plate. 
This operation reduces the maximum capacitance 
and insures the correct tuning range. Be sure to 
put the calibrated dial plate under the fastening 
nut of this capacitor on the front of the panel. 
Now you can 

insert tubes in all 
completed sec-
tions, plug in, and 
put Send-Receive 
switch in Receive 
position. As the 
feedback control is 
advanced toward 
the right, a smooth 
hiss should issue 
from the loud-
speaker, indicating 
that super-regen-
erative action is 
occurring proper-
ly. If no hiss is 
forthcoming, check 
the wiring again. 
Be sure the coil 
has been wound 
and connected ex-
actly as directed. 
Measure the volt-

Top•chassis view ot 
transceiver. 

POWER TRANSFORMER 

age from the plate of the 12AT7 detector sec-
tion to ground. As the feedback control is turned, 
this voltage should vary from zero to over 50 y, 
indicating correct de plate conditions. With 
correct voltage available, coil wound as speci-
fied, and a good tube, this receiver cannot fail. 
When proper super-regenerative action has 

been assured, adjust the tuning range of the re-
ceiver, using a grid dip meter. Screw the iron 
slug carefully into or out of the coil until the 
grid dip meter indicates a tuning range from 
about 25 to about 30 megacycles. A slightly wider 
tuning range does no harm. A reasonably good 
antenna connected to the antenna terminal should 
now provide a number of amateur signals in the 
10-meter band, particularly during the daytime. 
Adjust the feedback control to provide the best 
response from each signal. The Citizens Radio 
Band should fall near the middle of the tuning 
range, the amateur 10-meter band further toward 
the low capacity end of the dial. 
With the receiver operating properly, begin 

wiring the transmitter section (Fig. 5). Com-
mence with the crystal oscillator (see Table A 
for crystal). Only half of the 12AT7 tube is used, 
the elements of the second triode remaining un-
connected. This apparent waste of a good triode 
section may seem unthrifty until one remembers 
that the 12AT7 tube costs no more, and is often 
more available than a single-triode equivalent 
type. 
The standard quartz crystal holder will plug 

into any two alternate (not adjacent) holes in 
the standard octal socket, so pick any alternate 
pair of pins and use these for the crystal. The 
remainder of the pins may be used as tie-points, 
if desired. 
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The crystal oscillator circuit is simple and di-
rect, and is recommended by most crystal manu-
facturers for use with their overtone crystals. 
Just follow the schematic diagram Fig. 5, keep 
the leads short and direct, and you will have no 
trouble. To test for oscillation, insert the recti-
fier and the crystal oscillator tubes, throw switch 
to Send position, and apply power. Make sure 
crystal is plugged securely into the correct holes. 
Tune your grid-dip meter to the crystal fre-
quency and adjust the slug in the oscillator coil 
to obtain maximum RF output. No oscillation 
indicates wiring difficulties, poor tube, or defec-
tive crystal. 
Wiring the transmitter RF power amplifier 

completes the project. This amplifier is simple 
and, if built as specified, may be expected to 
work well. Note especially however that the 

USE 300f1 TV TWIN LEAD 
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9 ANT 
GRO 

• 

/ 
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-TRANSMISSION LINE 

GLASS OR PORCELAIN 
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transmitter RF amplifier obtains its B+ supply 
through the Send-Receive Switch from the plate 
of the 6AQ5 audio power amplifier, rather than 
directly through the switch from the power sup-
ply. This is because, in Send condition, the power 
audio amplifier acts as a modulator, causing the 
RF amplifier's supply voltage to vary in accord-
ance with the voice variations. This is how the 

What the Class D License Is— and Is Not 

QN September 11, 1958, the Federal Communications 
Commission vastly expanded the scope of the Citi-

zens Radio Service. Of particular interest to the radio-TV 
experimenter is the inauguration of the Class D Citizens 
radiotelephone service in the 27-megacycle band. The 
opening of this class of service provides the opportunity 
of private radiotelephony to every U. S. citizen over 18 
years of age. He may use this radiotelephone privilege 
for any legitimate, not-for-hire communication purpose. 

Of course, a license is required, as it is for any radio 
transmission of any sort within the jurisdiction of the 
United States Government. But since it involves merely 
an operating privilege, no technical examination is re-
quired; neither is one required to master the radiotele-
graph code. On the other hand, an individual so licensed 
is rettricted as to the type of equipment he may operate 
and the frequencies he may use. 
The new Class D Citizens Radio Service may be em-

ployed by any duly licensed individual or organization 
for personal communication, or for intra-organizational 
communication such as: communication between a man's 
home and his car (a boon to physicians, for instance); 
communication between various buildings or vehicles on 
a ranch or farm; communication between delivery trucks 
or service technicians on the job and their home office; 
exchange of information between college students and 
their professors upon legitimate, personal, educational 
matters; consultation between construction foremen and 
the architect or engineer of a large construction job; co-
ordination of the activities of a school athletic contest, 
and other situations. 
The sort of thing that the Commission frowns upon, or 

directly forbids, however, would be: the broadcasting of 
any type of music or entertainment; long-winded gab 
sessions, or clowning-around which might interfere with 
sincere users; foreign contacts, or contacts with stations 
of any radio service, including amateurs, except in a 
demonstrated emergency; deliberate interference with an-
other station, or monopolizing of a frequency for non-
constructive purposes; tinkering with the equipment by 
persons not authorized to make circuit changes or ad-
justments. 

It is thus very clear that the Citizens Radio Service 
is not intended to be an amendment to or substitute for 
amateur radio. Furthermore, it is not an electronic play-
ground for those too lazy to acquire an amateur license. 
In fact, the Citizens Radio license does not permit the 
use of any of the amateur bands, nor conversely, does 
the amateur license permit operation upon the Citizens 
Service band. One must have a Citizens Radio license 
to operate upon the Citizens Band, no other kind of 
license will do! 

Several classes of Citizens Radio licenses are available, 
and are described in Part Nineteen of the Regulations of 

the Federal Communications Commission. These, for in-
stance, provide legitimately for the privilege of control-
ling model planes, boats, etc., by radio. Another class 
provides for the use of the 465 megacycle UHF citizens 
band. But the class of most direct interest to the experi-
menter is the Class D Citizens Radiotelephone Service. 
It is the class D license which permits those communi-
cation privileges already described. 
To obtain a Class D Citizens Radio Service you must: 

1) Be a citizen of the United States; 2) be at least 18 
years of age; 3) have a legitimate purpose for such com-
munication; 4) obtain, read, and be prepared to take an 
oath to the effect that you have read, Part Nineteen of 
the Regulations of the Federal Communications Commis-
sion (available for we from the Superintendent of Docu-
ments, Government Printing Office, Washington 25, 
D. C.); 5) fill out, notarize, and send to the Federal 
Communications Commission, Washington, D. C. FCC 
Form Number 505 (available from the FCC Field En-
gineer's Office nearest you. These offices are located in 
each of the country's major cities). 
The equipment for use under provisions of the class D 

license must meet the following requirements: 
1) The dc plate power input to the stage feeding power 

to the antenna must not exceed 5 watts. 
2) The transmitter must be crystal-controlled, and the 

frequency of operation must be held to within .005% of 
the assigned frequency. (Purchase of an approved crystal 
from a reputable manufacturer, and use of it in an ap-
proved circuit, will insure compliance with this regula-
tion. Tell the manufacturer the circuit in which the 
crystal is to be used and specify a frequency tolerance of 
.005%.) 

3) Statement of how compliance with these above 
regulations will be maintained must be filed along with 
your license application. 

4) The antenna system to be used with a permanent 
(home) installation shall not be higher than 20 ft. above 
the building or other structure upon which it is erected. 

5) The distance between the center of the antenna and 
the transmitter control point shall not exceed 25 ft. 

Although the provisions of this class of license are 
indeed liberal, the prospective user should have no de-
lusions as to the limitations involved. You are not going 
to set the world afire with 5 watts and a 20-ft. antenna. 
Under normal conditions, consistent communication over 
distances of three or four miles is about all one has a 
right to expect, though occasional thousand-mile contacts 
may be made. 

Lastly, although building your own equipment is per-
missible, it must be tuned and adjusted finally by a 
licensed commercial operator, holding at least a second-
class radiotelephone operator's license. 

But if you're looking for low-cost radio communication 
over a restricted range with relatively inexpensive gear, 
the Class D Citizens radio service is definitely for you. 
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intelligence is impressed upon the radiated sig-
nal. Also observe that both the plate and screen 
supply are thus modulated. 
To test the completed amplifier, insert tubes 

and apply power. With the switch in Send posi-
tion, recheck the crystal oscillator for oscillation 
with the grid-dip meter. You may find it neces-
sary to readjust the slug in the oscillator coil; 
this is normal. With the crystal oscillator operat-
ing, connect a No. 46 pilot 
lamp bulb across the anten-
na terminals. Now adjust 
the RF amplifier tuning 
slug until the bulb burns 
at its brightest. When the 
transmitter is operating 
correctly, the bulb should 
light brightly. Carefully ad-
just both transmitter coil 
slugs for best output, then 
unscrew the oscillator coil 
slug about three turns (out-
ward) to provide best re-
liability of oscillation. 
Using the grid-dip meter, 

carefully explore the out-
put of the transmitter at the 
amplifier coil for spurious 
signals at frequencies other 
than that of the crystal. If you have built the 
unit as described, you should find absolutely 
none. This will keep you out of trouble with the 
FCC. 

Finally, connect the microphone to its termi-
nals upon the terminal strip. In transmit posi-
tion, speaking into the mike should cause the 
bulb to flicker appreciably. If so, modulation is 
satisfactory, and you can consider your trans-
ceiver ready for use. 
You may use any single-button carbon micro-

phone but do not try to use a crystal or dynamic 
mike; the latter types will not work. One of the 
older telephone transmitters will work well, this 
may be obtained from Army Surplus or, from 
the Telephone Engineering Company, Simpson, 
Pa. Use the transmitter only, you do not need 
or want the receiver. Of course, with this type 
of mike the voice quality will be rather thin, 
but this is preferable for communications work, 

since it cuts through inter-
  ference much better than 

Table A—Frequencies Available For Class D 

Citizens Band Operation: (All In Kilocycles) 

26965 27035 27125 
26975 27055 27135 
26985 27065 27145 
27005 27075 27155 
27015 27085 27165 
27025 27105 27175 

27115 27185 
27205 
27215 
27225 

You may choose a crystal from any of these 
frequencies. 

Crystals manufactured to the required .005% 
tolerance may be obtained from: Texas Crys-
tal Co., 8538 W. Grand Ave.. River Grove Ill., 
or American Crystal Co., 821 E. 5th St., Kansas 
City 6, Mo. 

the round, full response of 
the broadcast station. 
(You're not allowed to 
transmit music or entertain-
ment anyway.) 
Although you now have 

your station completed, do 
not go on the air until you 
have received your Citizens 
Radio permit. To do so ex-
poses you to a two year 
penitentiary sentence and/ 
or a $10,000 fine. Remem-
ber, also, that an amateur 
license of any grade does 
not permit you to use the 
Citizens radio frequencies, 
per se. 

However, if you hold a general, or higher, class 
of amateur license, you may operate this unit 
within the 10-meter amateur 'phone band, if you 
have an overtone crystal for operation therein. 
Usual amateur regulations will then apply. 

If you wish, you may install this transceiver 
in either a metal or wooden cabinet. The only 
precaution is to provide ample ventilation for the 
tubes and parts and, if a metal cabinet is chosen, 
to avoid short-circuiting under-chassis compo-
nents. 

MATERIALS 

No. Req. Size and Description 
1 aluminum chassis (as per text) 2 x 7 x 10" 
1 piece of aluminum, 3%2 x 4" (baffle shield) 
1 aluminum panel (see text) or 7 x 10" 
1 power transformer (Chicago-Standard type PC 8403; secon-

daries: 250-0-250 y at 70 ma., 5 y at 2 amps; 6.3 volts 
at 21/2 amps.) 

1 filter choke (Chicago-Standard type C-1708; 13 Henrys at 
65 ma.) 

1 output transformer (Chicago-Standard type A-3877; 5 watts; 
single-plate to 4-ohin voice coil) 

1 4 inch P.M. loudspeaker (Jensen type 4 J 6) 
1 Jones barrier terminal strip, 6-terminal, 27/8" long 
1 15 mmfd variable capacitor (Bud type MC-1870) 
2 8-prong tube sockets (Amphenol) 
3 9-prong miniature tube sockets (Amphenol) 
2 7-prong miniature tube sockets (Amphenol) 
3 National type XR-50 coil forms with iron slug 
1 50 K linear taper potentiometer with switch (IRC) 
1 4-pole DT phenolic insulated wafer switch (Centralab type 

1450) 
2 10 mfd, 450 w. v. tubular electrolytic capacitors (Mallory 

type TC•72) 
1 0.5 mfd tubular paper capacitor 200 w. y. (Cornell-Dubilier) 
3 bar knobs, set-screw type 
1 dial plate calibrated 0 to 100 in 180° (Clown type 55H) 

LIST—CITIZENS BAND TRANSCEIVER 

No. Req. Size and Description 
1 power line cord with plug 
1 quartz crystal for appropriate Citizens band frequency (see 

Table A) 
1 single-button carbon microphone 
3 4-lug insulated tie points 
2 2-lug insulated tie points 
5 220K ohm, 1-watt carbon resistors 
10 4000 'mid, disc type ceramic capacitors 
2 50 mmfd. disc type ceramic capacitors 
2 4.7 mmfd, disc type ceramic capacitors 
1 5Y3 GT tube 
3 12 AT 7 tubes 
2 6 AQ 7 tubes 

plastic insulated hookup wire 
No. 22 double-cotton-covered magnet wire (t'q lb• roll) 
rosin core solder 
6-32 and 4-26 rh steel machine screws with nuts 
soldering lugs, spaghetti tubing, antenna materials 

For testing and adjustment the following is required: 
1 2-watt neon bulb 
1 pilot lamp bulb, type 46 
1 0-100 milliampere DC millianuneter 
1 grid dip meter with coils 
1 radio service man's volt meter 
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One form of antenna suitable for Class D Citi-
zens Band operation is shown in Fig. 9. If you 
contemplate operation with portable or mobile 
units, suspend the antenna vertically; if with 
other fixed stations, either vertical or horizontal 
antennas may be used. One thing to remember, 
though—all units working together must use 
similar-oriented antennas for best results. That 
is, all must use either vertical or horizontal ar-
rangement. For operation within the amateur 
10-meter band, make the antenna one ft. shorter 
overall. 
When a dipole or similar antenna is used, con-

nect one side of the feedline to the antenna, the 
other to the ground terminal. If a coaxial feed-
line is used, connect the inner conductor to the 
antenna terminal, the sheath to the ground. 
After arrival of your license, peak the final 

power amplifier tuning with the antenna con-
nected. 
With the transmitter on, hold a neon lamp bulb 

with its glass against the 6AQ5 RF power ampli-

fier tube and adjust the amplifier slug for bright-
est glow of the neon lamp. 
The law states that final tuning adjustment of 

a Citizens Band transmitter must be made by a 
person holding a second class radio-telephone 
(commercial) operator's license, or higher. (The 
operator of your local broadcast station or of 
your town's police radio system, when off-duty, 
may be willing to help you with this. When test-
ing or adjusting the transmitter with the No. 46 
dummy load lamp, no such license is required 
since useful radiation will not occur.) Once this 
adjustment is made, however, your Citizens Radio 
permit is all you need for further operation. 
One last thought: The U. S. government is 

showing unusual generosity in allowing the use 
of the Citizens Band frequencies as liberally as 
it is. As of this writing, no other government 
permits such liberties. Ours is thus a rare privi-
lege; let us remember this and never conduct 
ourselves on the air in such a way as to make 
our government regret its generosity. 

Coat-Pocket 

Code 
Practice 
Unit 

HERE'S a code prac-
tice unit—sight or 

sound—small enough to 
carry around in your 
coat pocket, and all you 
need to buy to build it 
is a buzzer (Johnson 
Speed-X Model 114-400, 
$1.85), two size D flash-
light cells (15e each), 
and a two-cell bulb, fo-
cusing type (10). The 
rest of the materials can be taken from your 
scrap box. 
Mounting board for the unit is a :Yin X 17/µ x 

61/8-in. piece of Masonite, doubled on either side 
of the buzzer (see Fig. 1). A brass tube holder 
for the batteries is made from 11/2 -in. O.D. plumb-
ing drain stock, battery contacts are spring brass, 
key and switch (see Fig. 2) are taken from an 
old telegraph key, socket for bulb can be sal-
vaged from a discarded flashlight.—VicTort A. 
ULRICH. 

Side (IA) and top (113) 
views of coat-pocket code 

unit. 
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Here's the transistor portable you've 
been waiting for. It operates on ordinary 
pen-lite cells, drives a loudspeaker with 
plenty of volume, has phone lack out-
put for private listening, automatic vol-
ume control for smooth volume, and 
plenty of sensitivity. No outside anten-
na is required—and it can also be used 

as a tuner for a larger amplifier. 

Small, but powerful, that's the transistor-

ized superhet for which step-by-step build 
inq instructions are given in this article. 

T
HE circuit diagram of this three-transistor 
superhet is shown in Fig. 2. The transistor 
TR1, RCA 2N412, does triple duty. The RF 

signal (550 to 1500 kc) which it receives from 
the antenna loop Li and antenna tuning capac-
itor CIA is amplified and mixed with the 
oscillator signal. The oscillator signal, also 
generated by Till, is always 455 kc above the 
received RF signal. 
The oscillator tuning capacitor C1B is ganged 

to the antenna tuning capacitor so that oscillator 
and antenna tuning track. The signal through L3 
is amplified by the IF amplifier transistor TR2. 
This transistor is a high-gain, high-frequency GE 
2N168A. Diode D detects the signal after it passes 
through L4. Capacitor C6 filters out the RF signal 
components so that the signal across volume con-
trol R7 is audio frequency (AF). 
The signal is then passed through 
R6 and the audio is filtered out so 
that a de bias proportional to the 
strength of the received signal is 
provided to control the gain of the 
IF amplifier TR2. The stronger the 
signal, the lower the gain of TR2. 
Thus, fading is minimized for rea-
sonably strong signals. This is the 
automatic volume control (AVC). 
The slider on volume control R7 

picks off the audio signal for au-
dio amplification. Transistor TR1 
performs its third job as the first 
audio amplifier. It's possible to 
use the same transistor for the 
mixing oscillator and audio ampli-
fier functions, since the frequen-
cies are widely separated. The 
amplified audio output uf TRI ap-
pears across transformer L5 and 
is transferred to the audio output 
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Three-Transistor 
Superhet Portable 

By FORREST H. FRANTZ, SR. 

stage TR3 which amplifies the audio signal for 
speaker or headphone output. 

This receiver has several outstanding features 
that make exceptional performance possible with 
only three transistors. The advantage of making 
TRI do several jobs, for instance, is apparent. 
Further, the antenna loop Li is the Miller 2003 
high-Q loop which has a Q of 500 and this 
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unusually high Q 
builds up the sig-
nal and allows the 
tuning capacitor to 
select the desired 
station with con-
siderable discrimi-
nation against in-
terfering signals 
before the transis-
tors even begin to 
go to work. 
The audio output 

stage TR3 is trans-
former coupled to 
TR1—and two 
transformer-cou-
pled audio stages 
have almost as 
much gain as 
three! Actually, a 
considerable 
amount of the available audio gain of TR1 
is not exploited since the emitter bias resistor 
R3 of TR1 is not bypassed by a large capacitor. A 
large capacitor would increase the gain but 
would degrade the fidelity and create a tendency 
for the receiver to go into regeneration. 
Preparing Parts for Assembly. First, cut out 

and prepare the front panel and the circuit board 
(Fig. 3). Cut the tuning capacitor (Cl) shaft 
to a length of 1/2 in., the volume control (R7) 
shaft to a length of Y4 in. Remove the antenna 
loop from its mounting by cutting off the ends 
of the fiber retainer with tin snips; fasten the 
output transformer (L6) on the loudspeaker (see 
Fig. 5) by bending the transformer mounting lugs 
to fit around the magnet frame. A few drops of 
Pliobond or a similar cement placed under the 
transformer prior to mounting will steady it 
against the magnet frame. 
Next, solder the connection lugs of the battery 

holder for series connection as shown in Fig. 4. 
Use rosin core solder only! Mark the battery end 
polarities to avoid making mistakes in connec-
tions or inserting batteries. Rotate the battery 
lugs with a pair of pliers and simply solder them 
together to make connections, and then fill with 
solder the surfaces of the eyelets which will con-
tact the batteries. 
Figure 5 shows the parts and wiring on the 

back of the front panel. Mount the loudspeaker 
(SPKR), volume control (R7) and the phone jack 
(J), and complete wiring as shown. Be cautious 
in soldering; too much heat can damage the vol-
ume control. The same precaution applies to the 
other components, especially transistors, in sub-
sequent soldering. 
The Wiring Board. Top and bottom views of 

the assembled wiring board are shown in Fig. 6. 
Fasten L3 and L4 by inserting them in the holes 
and bending the mounting lugs against the back 
of the board. 
Next, you will mount Cl, Li and L2. (Be 

careful not to let the screws which hold Cl pass 
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through far enough to touch the 
plates of the capacitor; use washers 
or spacers if necessary.) Fasten Li 
and L2 with Duco cement, give the 
cement time to set, then fasten L5 
and Ti to the board. 
The next step is to solder B of TR1 

to terminal 1 on L2, C to terminal 5 
of L3, pass E through the circuit 
board, and fasten TR1 against the 
case of L3 with a rubber band. 
The remaining components are 

fastened to the circuit board as the 
wiring progresses. Be sure to connect 
the frame of Cl and the cases of L3 
and L4 to the common plus battery 
return (designated by the "ground" 
symbol in Fig. 2). When circuit board 
wiring is completed, connect a lead 
6 in. long to the common return for 
later connection to the plus terminal 
of the 9-v battery. The other lead 

from the circuit board is a 6 to 8 in. length of wire 
connected to MA. The other end of this lead 
hangs free inside of the case after final assembly. 
This lead is essentially a short antenna which 
gives the set additional pick-up. 
Final Assembly. There are five lead ends ex-

tending from the front panel (Fig. 5). The lead 
from the switch will connect to the minus termi-
nal of the battery. The other four leads connect 
to the circuit board. The circuit board is joined to 

INDICATES 
CONNECTION 
BETWEEN . 
LAS 

Battery-holder mounting in ease, and connections, 

the front panel by the tuning capacitor's (Cl) 
three mounting screws. Place fiber washers or 
cardboard spacers 1/16-in, thick between Cl and 
the front panel when you join panel and circuit 
board. 
Check for clearance between the circuit board 

components and the panel components. Partic-
ular items to watch are interference of TR2 
with J, C9 with S on R7 and L6 with SPKR. Place 
the assembly in the cabinet to check fit and make 
any necessary adjustments in parts placement. 
The leads from the front panel connect as fol-

lows: 1) The lead from the junction of R7, S and 
J connects to the circuit board rues line. 2) 
The lead from J connects to C of T3. 3) The 
lead from the "hi" terminal of R7 connects to 
the junction of D, C6, and R6. 4) The center 
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terminal lead of R7 connects to the 
minus terminal of C7. 
With these connections completed, 

adjust the slug of L2 flush with or just 
slightly below the coil form viewed from 
the back of the assembly. There are 
two trimmers on Cl which were inten-
tionally eliminated from Fig. 2 to avoid 
confusion. These trimmers in parallel 
with CIA and C1B are provided to align 
the antenna and oscillator circuits re-
spectively for proper high-frequency 
tracking. Open the antenna trimmer till 
the trimmer tension is nearly released 
(minimum trimmer capacity). Turn the 
oscillator trimmer full closed (maxi-
mum trimmer capacity), and then back 
the screw off 1/2  turn. Place the knobs 
on Cl and R7. (You can provide a 
calibrated dial made of paper and covered with 
plastic for Cl later if you wish). With S off, con-
nect the leads from the assembly to the battery 
to complete wiring and assembly. These leads 
should be about 6 in. long to allow easy removal 
of the assembly from the case. To prevent the 
screws which hold the battery holders in place 
from scratching furniture, fasten rubber grom-
mets to the back of the case with Pliobond 
cement. 
Tune-Up. If you have a milliammeter, connect 

it across the terminals of switch S. The meter 
should read between 6 and 15 mi if all is well. 
Don't worry if the set motorboats when you make 
this measurement. If the current exceeds 15 me, 
look for a short or an incorrect connection. If 
the current is less than 6 ma, the trouble is prob-
ably low battery voltage or an incorrect con-
nection. 
Assuming all is well at this point—or that you 

don't have a meter to make this measurement— 
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turn the set on and turn the volume control about 
7/8ths up (clockwise). Maximum volume does not 
occur at the full clockwise position of the volume 
control. This is a normal characteristic of the 
reflex circuit. (The term reflex is applied to a 
receiver which uses one transistor or tube to 
amplify both RF or IF and AF signals). With 
the volume control turned approximately 7/Hths 
full clockwise, rotate the tuning dial slowly. If 
you're in a metropolitan area or within about 
10 or 15 miles of a large station, you'll probably 
pick up a signal even though the set is not ac-
curately aligned. But if you don't pick a station 
up, there's no cause for alarm because the IF 
transformers (L3 and L4) may be way out of 
adjustment. If you pick up a station you can feel 
reasonably sure the wiring is correct. If you can't 
pick up a station, the presence of noise of any 
kind from the speaker indicates that at least 
part of the audio is working properly. In either 
case; you're ready to try alignment. 

PICTORIAL 

1-1 -ANTENNA TO POS +1 TERM. 
LOOP OF BATTERY 

C-I- TUNING 
CAPACITOR 

O 

'0 6 

20 0 0 Ge 

a 0 0«::' 00 Q. 

L-3 L-4 

6 

TOP VIEW OF PERFORATED 
BAKELITE MOUNTING BOARD 

BOTTOM VIEW OF PERFORATED 
BAKELITE MOUNTING BOARD 
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The steps in the 
alignment procedure 
are: 1) Adjust the IF 
transformers. 2) Ad-
just the tuning capac-
itor trimmers at the 
high frequency end 
of the broadcast band. 
3) Adjust the oscillator coil slug at the low 
frequency end of the band. 4) Repeat step 2. A 
signal source is required to carry out the align-
ment procedure. This source may be an RF signal 
generator or it may be an ordinary broadcast 
receiver if you don't have, or can't borrow a 
signal generator. The use of a broadcast superhet 
for aligning other superhets is discussed on pages 
66, 67 and 68 of the Radio-TV Experimenter, 
No. 559, Volume 7, available from SCIENCE AND 
MECHANICS, 450 East Ohio Street, Chicago 11, 
Illinois. 
To adjust the IF transformers, connect the 

high side of the signal source through a .01 mfd 
capacitor to the stator of CIA (the antenna termi-
nal), and the low side to set ground. With the 
signal source tuned to 455 kc., adjust the slugs of 
L3 and L4 for maximum output. Keep the signal 
from the source so weak that you can barely hear 
it (to minimize AVC action). Adjust the volume 
control to the point where the signal is loudest. 
The slugs of L3 and L4 are accessible through the 
holes in their bottoms. Use a small screwdriver, 
preferably one with very little metal in it such as 
a radio-TV serviceman's alignment tool. 
After IF alignment is completed, disconnect the 

signal source. 
You should easily be able to complete the 

remainder of the alignment procedure with 
broadcast station signals. Tune in a weak station 
between 1300 and 1450 kc. Increase the antenna 
trimmer capacity. If this increases the speaker 
output, adjust this trimmer for maximum speaker 
output. If the volume decreases, repeat the pro-
cedure. 
Next, tune the receiver to a station between 

550 and 650 kc. Detune Cl slightly to one side 
and adjust the slug of L2 for maximum output. 
If this output is greater than the previous output, 
repeat the process till the most sensitive point is 
found. 

If the output is less than the previous out-
put, detune Cl in the other direction and adjust 
L2 till the point of maximum output is found. 

Finally, repeat the alignment procedure at the 
high-frequency end of the band. This is necessary 
since the adjustment of L2 has some influence on 
the high frequency end of the band, too. Capac-
itor Cl may be tracked across the broadcast band 
by bending the outer plates of CIA, but the 
process is tedious and not always worth the effort. 
You may experience oscillation at high volume 

control settings, but this oscillation will occur 
beyond the actual maximum volume point and is 
therefore harmless. But if you wish to eliminate 
it, add a resistor and .01 mfd capacitor in the 
volume control circuit as shown in Fig. 7. The 

RESISTOR AND .01 MF 
D CAPACITOR ADDED 

11— 
C7 

MATERIALS LIST—TH REE-T RA NSISTOR PORTABLE SU PER HET 
Desig. Description 

R10 270 ohms 
R3, RS, R8 1K 
R6, R9 4.7K 
R1 27K 
R2, R4 100K 
(all resistors, 
I/2 watt, -2--20%) 

R7-S 

C2, C3, CS, C6, C8 

C7 

C4, C10 

C9 

Cl 

Li 
12 
L3 

14 

L5 

16 

TR1 
TR2 
TR3 
D 

SPKR 
1 
1 
1 

1 

1 
1 
1 

Parts 
Jamaica 

5K miniature volume control with switch 
(Lafayette VC-27) 

.01 mfd subminiature square capacitor 
(Lafayette C-612) 

4 mfd, 6v ultraminiature electrolytic capaci-
tor (Lafayette CF-101) 

30 mfd, 6v ultraminiature electrolytic capaci-
tor (Lafayette CF-104) 

100 mfd, 15v ultraminiature electrolytic ca-
pacitor (Lafayette CF-126) 

2-gang tuning capacitor, A-123 mmfd, B-78 
mmfd (Lafayette MS-261) 

miniature antenna loop (Miller 2003) 
transistor oscillator coil (Lafayette MS-265) 
1st IF transformer, 455 kc (Lafayette 

MS-268) 
output IF transformer, 455 kc (Lafayette 

MS-269) 
transistor driver transformer 10K :500 ohms 

(Lafayette TR-96) 
transistor output transformer 500:3.2 ohms 

(Lafayette TR-95) 
transistor (RCA 2N412) 
transistor (GE 2N168A) 
transistor (GE 2N241A) 
diode (Raytheon 1N66) 
9v battery-6 penlite cells in series 

(RCA VS074) 
miniature phone jack (Lafayette MS-282) 
21/2 " PM speaker, 3.2 ohm (Lafayette SK-65) 
2-cell battery holder (Lafayette MS-138) 
4-cell battery holder (Lafayette MS-170) 
miniature perforated board for front panel 

(Lafayette MS-305) 
miniature perforated board for chassis 

(Lafayette MS-304) 
miniature knob (Lafayette MS-185) 
pointer knob (Lafayette KN-40) 
2 x 3f x 61/4 " Bakelite case (Lafayette 

MS-216) 
For earphone listening, use a 2K earphone 

(Lafayette MS-268) 
available from Lafayette Radio, 165-08 Liberty Ave., 
33, New York. 

resistance value should be determined experi-
mentally. It will be between 500 ohms and 1K 
in most cases. 
This three-transistor portable may be used as 

an amplifier tuner by connecting a 10K resistor 
from C of TR,3 to the negative voltage line. This 
resistor provides dc return for the collector of 
TR1 when a plug is inserted in the jack. If the 
amplifier to be used with the tuner does not have 
a capacitor in series with the input, provide one 
of about 0.1 mfd capacity. The connection of the 
10K resistance will have negligible effect on the 
loudspeaker or headphone performance of the set. 
The Lafayette MS-281 plug fits the jack and 
should be used in making the amplifier connec-
tion cable. 
The receiver may be equipped with a calibrated 

dial to simplify station finding. The calibrations 
may be painted on the panel face or many be 
placed on paper with India ink. A sheet of cellu-
loid or clear plastic placed over the dial scale 
will protect it. 
Both the scale and its plastic protector can 

be held in place by the three screws which 
fasten the variable capacitor. 
The tone and volume of the set can be im-

proved by placing a thin sheet of cardboard be-
tween the back of the panel and the components. 
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build yourself a... 

Stereo, leedeC eeeteCt 
By R. J. DeCRISTOFORO 

I
F stereo (or hi-fi) hasn't gotten to you yet, it 
will, and here is a music center unit that will 
not only house your present components of any 

make, but also any future additions to your 
equipment (Fig. 1). This music center houses 
stereo tape deck or turntable, two-channel 
(stereo) preamplifier and two-channel or sepa-
rate amplifiers and also has room for an AM-FM 
tuner placed in the stereo (two-channel) preamp 
compartment. In addition to arrangement adapt-
ability, the music center provides building flex-
ibility (Fig. 2B). You must have the main cabinet 
which houses stereo components plus records and 
the changer unit, but you can add the other units 
later. However, we'll begin construction with the 
bench so you'll have an understanding for the 
other units. 

Building the bench. Square the slab top, part 
1 in Fig. 2 and the Materials List, to size. Next 
cut the frames, parts 2 and 3, slightly longer than 
called for. Rabbet these pieces, then miter one 

Stereo-Hi-Fi cabinet en-
semble is modern (and 
modular) in design, an-
tique in finish; units are 
flexible in arrangement, 
can be used separately 
also. Sliding doors by 

pass each other. 

piece at a time and fit to the slab top. Use plenty 
of glue to attach the frame pieces and drive nails 
up through the flange into the underside of the 
top. Wipe off excess glue before it dries. Now, 
shape the legs, parts 4, then slot the top of each 
to receive parts 5. Glue and nail these in place 
and then add the cross pieces, part 6. Locale the 
assembly on the underside of the top and glue 
and nail it in place as in Figs. 2 and 3 with 2-in. 
finishing nails. 
Drawer and Compartment. The drawer (Figs. 

2 and 4) holds extra needles, pick-ups and record 
cleaning equipment. Make the compartment first, 
using the rabbet joint construction shown in Fig. 
2. Glue and nail parts 7 and 8, then cut part 9 to 
a tight fit. Apply glue to its edges, press in place 
and fasten with 2-in, finishing nails in all edges. 
Make the drawer front and sides first. Then 

rabbet each end of the front to receive the sides. 
Cut the grooves in the sides and the front for the 
drawer bottom. Attach the sides to the front 
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2 

using glue and driving the nails through the side 
pieces. Slip the bottom into place, then make and 
add the back. Secure this by driving nails into it 
through the drawer sides and up through the 
drawer bottom. 
Be sure the drawer slides easily in its compart-

ment. If it's a tight fit, dress the top with sand-
paper. 
The cabinet for the changer is made like a bot-

tomless box even though the construction details 
(Fig. 2) show the parts as they appear after they 
have been cut apart. Best bet is to cut the sides 
(parts 15) first, then the front and back (parts 
16). The front piece is rabbeted along its two 
outer edges, the back piece is rabbeted the same 
way but also along the top edges. Glue and nail 
these parts in place, then add the top, but be sure 
to space nails so they will clear the cut line 

Lower half of main cab-
inet has plenty of record 

storage space. 

(3%-in, down from the top). When the glue has 
dried, slice off the top section on the table saw, 
then cut off the back end of this so you end up 
with the three parts shown in Figs. 2 and 5. 
Next step is to mortise for and attach the 

hinges. The cut-out in the changer mounting 
board will have to be tailored to your unit. If 
you are installing new equipment (Fig. 6), you'll 
have a template to work with. If you are going to 
take the changer from an existing cabinet, re-
move the mounting board, too, and use this as 
a template to make the new one. 
Use plenty of glue when assembling the top to 

the base and keep it tightly under clamps until 
the glue is thoroughly dry. To compensate for the 
saw cut, you'll have to move the top in from the 
back, but since this is the back of the cabinet, it 
won't be seen. After the clamps are removed, 



À 
SHARE FRONT 

PART'TIONS 

A 

3. 
HINGE , 

44 

RABBET-

DEEP, 

WIDE 

1 I 

I2" 

CUT 
LIN.' 18" 

CHANGER 

COMPARTMEN1 

El 

2" SQUARES 

_f 

TYPICAL 

3" UNDERSIDE 
OF (:) 

- 

@; 

4 

L"LILIIX) 4- CHAMFER 

o 

A" 

- r *17.P 11° 

2" DIA 
HOLE 

3" 

27 

_t 

11
3.

LN
3I

Al
ll

ia
dX

3 
A
I
-
O
I
G
V
I
I
 



RADIO-TV EXPERIMENTER 37 

Part No. 

BENCH 
1 
2 
3 
4 
5 
6 

DRAWER 
7 
8 
9 
10 
11 
12 
13 
14 

CHANGER 
15 

No. Req'd 

MATERIALS 

Description 

1 % x 171/2  o 70" D.F. plywood 
2 11/2  x 2 x 72" clear pine 
2 11/2 x 2 x 191/2  clear pine 
4 21/2 x 21/2 x 51/4 " clear pine 
2 % x 11/2  x 48" D.F. plywood 
2 % x 11/2 x 121/4 " D.F. plywood 

& COMPARTMENT 
2 3/4 X 161/2  0 18" D.F. plywood 
2 % x 51/4  x 18" D.F. plywood 
1 % x 41/2 x 15" D.F. plywood 
1 3/4 x 41/2 x 15" D.F. plywood 
2 3/4 x 41/2 x 167/8" D.F. plywood 
1 1 1(e, x 141/4  2 167/e D.F. plywood 

x 4 o 131/2 " D.F. plywood 
1 1" diameter brass drawer pull 

COMPARTMENT 
2 3/4 x 1138 x 171/4 " D.F. plywood 

16 2 34 X II% x 161/2 " D.F. plywood 
17 1 34 X 161/2 x 18" D.F. plywood 
18 1 38 x 15 x 161/2 " D.F. plywood 
19 1 pair 2" butt brass hinges 

LIST—HI•Fl MUSIC CENTER 

Part No. No. Req'd Description 

WINGS 
20 2 3 à x 18 o 301/4 " etched Plywood 
21 2 (11-1R) 1/2  x 34 x 18" pine 
22 2 (1L-1R) V2 X 3% X 30" pine 

COMPONENTS & RECORD STORAGE CABINET 
23 2 % x 171/8 x 291/4" D.F. plywood 
24 1 34 X 171/8 x 36" D.F. plywood 
25 1 % x 173/4 x 36" D.F. plywood 
26 1 3,4 X 171/8 x 351/4" D.F. Plywood 
27 1 % x 12 x 341/2" D.F. plywood 
28 1 % 0 12 x 153/4" D.F. plywood 
29 10 1/4 x 161/4  x 171/8" Mosudite 
30 2 1 x 13/4 x 36" pine 
31 2 1 x 1% x 30" pine 
32 1 7/8 x 11/2 x 341/2" Pine 
33 2 % o 18 x 271/2" etched plywood 
34 2 2" diameter flush door pulls (brass) 
35 1 1/4  o 301/8 x 351/4" perforated Masonite 

finishing nails, glue 

check to see that the top closes correctly. It may 
be a little tight on the hinge side, and if so, will 
require sanding. 
The wings are merely pieces of etched plywood 

dimensioned as shown in Fig. 2 and trimmed 
along two edges with the molding strips shown. 
Both top (part 21) and bottom (part 22) trim 
pieces are shorter than the corresponding dimen-
sion on part 20 so that the wing can fit in the slot 
cut in the top of the bench and a small amount 
of the other free edge can be behind the main 
cabinet. 
Component Cabinet. The main cabinet (Fig. 

7) is fairly simple to build but you must use care 
when laying out for the edge joints and when 
cutting the dadoes for the shelf and the record 
storage area partitions. 
Cut the sides first and run the dadoes that will 

receive part 26. Next, cut the bottom (part 24). 
Before going further, cut the dadoes for the rec-
ord partitions and be sure you place them on the 
top surface of the bottom and the underside of 
the center shelf. With this done, you can assemble 
the two sides, the bottom and the center shelf. 
Next, cut out part 27. Here, the cutout for the 

components (tuner, pre-amp) will have to be cut 
out to fit your own equipment. Work carefully 
—be sure you're right before doing any cutting. 

Put this part in place, spacing it 5/ 3 in. from the 
front edge of the parts so far assembled. Check 
this with a square before nailing to be sure the 
part is perfectly vertical. Now make and add the 
center divider (part 28) and the top (part 25). 
Part 32 is a decorative detail but also serves to 
hide the plywood edge on part 26. 
Next step is to make the front frame of the 

cabinet. Size these as shown in Materials List and 
bevel the front edge of each strip. The grooves 
for the sliding doors are the same in each piece 
except the top. Here, although spacing is the 
same, the grooves should be 1/4 in. greater in 
depth to provide room so the sliding doors can 
be put into place (Fig. 8) or removed. 
When attaching the frame pieces to the cabinet 

front, drill holes for 21/2 -in, finishing nails. Make 
the holes smaller than the nail shank diameter 
but not so deep that you can't drive the nails in 
solidly. 
Put plenty of glue on mating edges before you 

begin nailing. 
Cut the partition pieces to size, then make the 

layout for the slight curve in the front edge on 
one piece. Tape, or otherwise hold all the pieces 
together and make the cut. 
You will note, incidentally, that the 3-in. 

spacing between partitions will leave a narrower 

Leg assembly is attached to underside of bench with 
glue and nails. Structure is simple but strong. 

Drawer is good place to keep accessories—needles, 
record cleaning cloth, etc. 
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Glue blocks (not shown in Fig. 2) can be added to in-
crease rigidity. Note cut-out for record changer. 

Top Is sliced off changer compartment box, then glued 
back on again. 

Skeleton structures are sufficient to support compo-
nents, in this case, tuner and pre-amp. 

Nfasonite panels maim good record storage dividers. 
Note narrower compartment in center. 

space in the center of the cabinet, but the sliding-
door overlap compensates for this. (You can use 
this narrower section for records you're sorry you 
bought.) When the partitions are shaped and 
edges have been sanded, slip them into place in 
the dadoes previously cut (Fig. 9). 
The back of the cabinet is a piece of perforated 

Masonite. Somewhere in the back, near the bot-
tom edge, drill a 1-in, hole for speaker and record 
changer wiring pass-through. 

Finishing. The antique finish we used is applied 
as iollows: First, set all nail heads below the sur-
face of the wood and fill with wood putty. Brush 
a full coat of clear resin sealer on all surfaces 

Deeper groove in top front-frame member allows slid-
ing doors to be inserted. 

(inside and out) and let dry. On all outside sur-
faces brush a full coat of flat-finish, white under-
coat. 
After the undercoat dries, make an antique 

glaze by mixing equal parts of turpentine and 
glazing liquid and tinting it to the tone desired. 
Colors-in-oil can be used or you can do a good job 
with walnut or maple stain. Best bet is to experi-
ment with slight amounts of scrap wood until you 
get the effect that pleases you most. 
Wipe the glaze on with a rough cloth, being 

sure that it piles up in corners. Technique of 
application with the glaze has much to do with 
final appearance. Practice to establish the best 
wiping stroke. 
Note that some leeway is possible by letting 

the glaze dry a while and then wiping again with 
a cloth dipped in turpentine. This way you can 
lighten the finish overall or achieve a high-lighted 
effect with areas of light and dark. 
Let the glaze dry thoroughly, then finish up 

with two coats of satin-finish varnish. The last 
varnish coat can be rubbed with steel wool and 
lustered with paste wax rubbed to a high, gleam-
ing polish. 
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The Mini-Player 
Employing a transistorized wireless 
broadcaster and flash-battery-pow-
ered turntable, this self-contained 
record player plays all microgroove 
records from 33 to 16 rpm through 

any radio set 

The Mini-player operates equally well in conjunction with a battery portable set 
as shown here, or with transistor, auto or line powered sets. Trim, three-speed 

motor is completely self-contained. 

By THOMAS A. BLANCHARD 

HOW would you like a record player that 
would work anywhere there was a radio— 
without any electrical plug-in's? Here is 

probably the smallest non-toy, three-speed, wire-
less record player that could be designed. 

Since components are standard, the most im-
portant item is to get a 25's cigar box 11/2  x 51/2  x 
9 in. 
Remove the box lid and then, with a medium 

grit sandpaper, remove loose paper from both 
lid and box. Drill holes in the motor board as 
shown in Fig. 2A. The trim final finish is obtained 
by covering the box with self-stick plastic fabric 
sold in most variety stores under the trade name 
"Con-Tact." 
The phonograph turntable is just 6 in. in dia. 

Power is provided by a 
tiny 6-v PM motor op-
erated with four flash-
light cells wired in ser-
ies. A spring tension clip 
fashioned from a strip of 
metal secures the cells in 
the cabinet. A single pole 
toggle switch turns the 
motor on and off. 
Note that the two rows 

of flashlight cells (see 
Fig. 3) are separated by 
a strip of wood cemented 
to the bottom of the box. 
This strip measures % x 
5áic 41/4 in. The bronze 
turntable spindle bear-
ing extends below the 
motorboard, and this 
spacer strip allows bear-
ing clearance which 
would otherwise be 
blocked if the batteries 
were in two close rows. 
Two brass upholstery 

tacks to which motor 
leads are soldered pro-
vi,de the 6 y plus and 
minus power takeoff. 
These are mounted in-
side the box opposite the 

spring brass battery retainer clip. Insert batteries 
so first cell has the small plus button in contact 
with one tack head with the fourth cell's zinc case 
contacting the remaining tack head. When power 
is turned on, turntable should rotate away from 
the crystal pickup arm. If not, simply reverse the 
sequence of the flashlight cells and motor will 

SLOT FOR 
TRANSISTOR 
SOCKET 

BEND OP 
90 DEG. jt. 

4.0 
r5-6 DIA. 

.1/ 

4r 
CHASSIS: STEEL, COPPER, ALUMINUM 

MOTORBOARD LAYOUT B CHASSIS LAYOUT 
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Underside of Mini-player motorboard and arrange-
ment of penlite and standard size cells. 

turn in the correct clockwise direction. For future 
reference, the inside of box can be marked with 
an outline of batteries in correct polarity position. 
The pickup can be any popular standard-size 

crystal unit with a turnover cartridge if you ex-
pect to use old records. Otherwise a pickup with 
a single 1 mil needle will be sufficient. The turn-
table features a built in adaptor for playing 45 
rpm.records and drops down for playing 33 rpm 
and 16 rpm discs—any size up to 12 in. 

Closenp view of chassis. Small block of wood holds penlite cells 
in position. Four-lug tie-strip simplifies mounting small components. 
Chassis is secured in box with a pair of 3-48 th machine screws. 

MATERIALS LIST—MINI-PLAYER 
No. Req. Size and Description 
1 ferrite slug-tuned radio antenna "Loop" coil 
1 Argonne miniature transformer efrAR 145 (100K Primary: 

2K secondary) 
1 Sylvania type 2N233 N-P-N radio frequency transistor 
1 molded plastic transistor socket and retainer ring 
2 100 or 150 mmf. ceramic tubular or disc capacitors 
1 .01 mfd. disc ceramic capacitor 
1 .001 mfd. disc ceramic capacitor 
1 10K (10,000) ohm I/2 or 1/4-watt resistor 
1 11K ohm 1/2 or 1/4 -watt resistor 
1 5K ohm 1/2 or 1/4-watt resistor 
1 21/2  x 41/2 pc. of thin steel, copper or aluminum for chassis 
1 cigar box—minimum dimensions: 11/2  x 51/2  x 9" 
1/4 yd "Con-Tact" plastic fabric 
1 crystal phonograph pickup with 1 mil needle 
1 miniature, battery-operated phono motor with 6" turntable 

(Alliance, General Industries, German/British import) 
2 11/2v. penlite cells 
4 11/2v. size D flashlight cells 

To secure the motorboard to the cabinet, 
cement two blocks of wood % x 1 x 1% in. in the 
center of box. Fashion a spring clip to form a 
contact for one of the penlite cells used to power 
the transistorized phono oscillator and secure it 
with a small wood screw before the block in 
foregrou ee Fig. 4) is cemented in place. A 
flat stri is cemented to the corner of 
the ho ntact to the second penlite cell. 
Some enters might at this point get 

the urge to obtain the 3 y needed to operate the 
oscillator by tapping the larger batteries at the 

spring retainer clip. Boys, it won't 
work! The PM motor is a brush type 
unit, not induction, and the hash 
noise will be broadcast along with 
the recorded music. Separate power 
supplies eliminate any chance of 
electrical interference. 

Transistor Oscillator. The most in-
teresting part of the project is the 
tiny transistor-operated oscillator by 
virtue of which it is only necessary 
to place the record player near any 

K radio, tune the set to 1600 kc or any 
nearby point where a regular station 
doesn't tune in, and you are able to 
listen to the recorded music through 
the set's speaker loud and clear with 
no physical connections of any kind. 
The oscillator is a transistorized 

version of the Colpitts circuit. The 
tank coil is nothing more than the 
popular ferrite type radio antenna 
coil. The ferrite slug is turned in or 
out to tune the oscillator to any 
frequency from 1620 kc to about 1000 
kc so that a "clear channel" can be 
found on the radio dial. 
The chassis is fashioned from a 

small piece of aluminum, copper or 
tin-plate as shown in Fig. 2B. Note 
that one corner is slotted, then bent 
up to provide a convenient mounting 
arrangement for the transistor socket. 
Note, also, in Fig. 4 that the original 
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design included a 4-lug 
tie strip for convenience 
in making circuit con-
nections. 
So long as the wiring 

of components agrees 
with Fig. 5, you can vary 
the design to suit your 
whims. A piece of flex-
ible insulated hookup 
wire attached to the coil 
lug is all the antenna 
necessary. A longer wire 
will, of course, increase 
the range of the oscil-
lator. 
While the circuit is al-

most foolproof, it must 
be pointed out that just any transistor will not 
work as an oscillator. The transistor must be of 
the RF N-P-N type such as the popular-priced 
Sylvania 2N233; AF P-N-P type will not work. 
Since a switch was required to turn off or on 

penlite power to the oscillator, we employed a 
miniature 1 megohm potentiometer with switch 
and included a separate volume control. You 
can, for all practical purposes, leave out the vol-
ume control so long as you provide an on-off 
switch. The phonograph pickup leads may be 

11 
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2K 
SEC. 

100 MMF 

3 V 

ANT. LEAD 

FERRITE ADJ. 
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10K OHMS 

11K 
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— TO 
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2N233 
NPN TYPE 

TRANSISTOR 

5K 
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MODULATED TRANSISTOR 
OSCILLATOR SCHEMATIC 

connected directly to the 100K primary of the 
miniature Argonne # AR 145 input transformer 
and volume controlled from the radio set. 

If hum appears when the pickup is handled so 
long as you hold it, ground the pickup arm's 
swivel to the chassis. Of course, the hum isn't 
present while records are playing, so this ground-
ing can be optional. 
This truly novel record player can even be used 

with car radios, simply by wrapping the oscillator 
lead loosely around the car's whip antenna. 

Starting the countdown—ten seconds, nine, eight, seven . . . 
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Small, versatile and powerful—that's 
this miniaturized power supply. 

7itieteeteceete 

Variable Voltage Power Supply 
By BRICE L. WARD 

THOUGH miniature in cost, labor and physical size, this power supply is big in all other re-
spects. It will supply a full 25 y adjustable 

from zero, and up to 35 ma of current depending 
on the load. It will save hair-pulling and gnash-
ing of teeth by supplying the voltage you need for 
your transistor circuits with the twist of a knob 
and it can handle any five- or six-transistor cir-
cuit with ease. 

It has no fuse or switch because it needs none. 
If the leads are accidentally shorted, the current 
will jump to its maximum of 40 or 50 ma, the 
voltage will drop to a low value and it could be 
left this way all day with no harm. 

Printed Circuit. Begin construction by laying 
out the printed circuit (Fig. 2) on a piece of 
single side laminate board (see Materials List) 
using Me-in, tape resist or, if preferred, a ball-

FULL SIZE  

CIRCUIT AND 

point resist tube. You can use tape resist circles 
at the numbered points, if you wish. These should 
be pressed down firmly and care should be taken 
to eliminate air pockets where the circles and 
lines join, otherwise undercutting will result dur-
ing the etching process. One excellent way to 
eliminate this air space is with thinned liquid 
resist (resist can be thinned with lighter fluid). 
Using a small brush, carefully touch up the air 
spaces, allowing the liquid resist to flow under 
the tape. 
Remove the small cutouts from the center of 

the tape resist circles. The etched centers will 
serve as drill guides later. The large circles can 
be painted in with liquid resist, put on with a 
ballpoint tube or laid out with tape resist and 
trimmed or left square. 
After etching the board, remove the re5ist and 

clean the board thoroughly with scouring powder. 
Tape resist can be pulled off. Liquid or ballpoint 
resist is removed with lighter fluid. 

DRILLING  

LAYOUT  

1-19 

#50 DRILL 

20 AND 21 
#26 DRILL 
(FOR 4 6-32 
SCREWS) 

22 

120 

14 16 

5 
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0-1111-
1N91 200 
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200 WV e 

Hoy IOW l‘i91 

EIA 
o 

• ,.„..- 4. 

+500MF 3700 
25WV 
ELEC 

1500 

I ¿Mi 

110K 0 

As indicated in Fig. 2, drill points 1, 2 and 4-19 
with a #50 drill (about 1,¡6-in.) and 20 and 21 
with a #26 drill. Match the distance between 
points 20 and 21 with your meter lugs to get a 
good fit. 
Now, using a hot soldering iron and working 

quickly to prevent blistering of the copper lami-
nate, mount the following components in the 
order given, following schematic-pictorial of Fig. 
3. Mount all components on the etched side of the 
board. Bend the leads of Cl down and push them 
through the holes at points 1 and 2. Push the 
capacitor down against the board and solder 
points 1 and 2. Clip off the leads behind the 
board. In the same way, mount R1, R2, R3, R5, 
CR1 and CR2 but solder only points 5-9 and 14-17 
inclusive. Be sure CR1 and CR2 are mounted 
with polarity shown in Fig. 3B. Mount C2 and C3 
with their positive ends at 11 and 13 respectively. 

B 
COMPONENT LOCATION  

AND WIRING 

Desig. 

MATERIALS LIST—MINIATURE POWER SUPPLY 

Size and Description 

CI 2-mfd, 200-v metalized paper capacitor 
(Aerovox P82Z) 

500-mfd. 25-v dry electrolytic capacitors 
(C-D Type 5002) 

GE 1)191 germanium rectifiers 
GE =51 pilot lamp 
0.5 dc milliatnineter (Lafayette miniature panel 

meter TM -401) 
1000-ohm, Va-watt carbon resistor 
200-ohm. V2-watt carbon resistor 
3700-ohm, V2-watt carbon resistor 
1500-ohm, 2-watt wire wound potentiometer 

(Mallory R1500L) 
R3 10K-ohm. 1/2 -watt +1% precision resistor (Aero-

vox Carbohlm) 
Case Lafayette Bakelite case #MS-216 and panel 

=MS-217 
Banana jacks, zip cord and plug 

XXXP copper laminate—one side-3 x 41/2 " 
(MS-512) 

6 oz. of etchant (PE-3) 
Tape resist V16" (PRT-2) 
Tape resist circles (PRTD-6) 

P. C. Material 

C2, C3 

CRI., CR2 
Li 
MI 

RI 
R2 
R3 

Solder a piece of bare wire to the shell of Li and 
tin the button on the bottom, then tin point 3 at 
the same time, pressing the lamp firmly into 
place. Solder point 4. Strip ends of three 5-in. 
pieces of insulated wire (about 1/4 -in.) and push 
them into the holes at points 18, 19 and 22. Solder 
these three points and clip off all the leads on the 

3 

3700 

1500 

Ine1 

IN 91 
IN 91 

4. 

200 

10K 
500 MF 
25 WV 
ELEC 

1000 

BLACK 
BA NANA 

JACK 

RED 
B ANANA 

JACK 

2 MF 

// 2 00 WV 
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P.C. board-mounted components. 
opposite side of the board, leaving that side as 
smooth as possible. 
Assembly. Lay out and drill the front panel as 

shown in Fig. 4. The meter cutout is best made 
with a fine tooth coping saw or jigsaw. Drill a 
1/4 -in, hole for the line cord (centered and about 
3/4 in. down) on one end of the case. Mount the 
meter using four 4-40 machine screws and nuts, 
and mount the potentiometer and banana jacks. 
Sandwich the components between the printed 
circuit board and the front panel and using the 
screws supplied with the meter, attach the printed 
circuit board to the meter lugs through holes 20 
and 21. Complete the wiring according to Fig. 
3A. Tin the ends of the line cord and run it 
through the hole in the case. Tie a single knot 
about two inches back from the tinned ends and 
solder one lead to 23, the other to 24. Now care-
fully recheck the wiring and attach the panel to 
the case with 6-32 screws. 

Testing. Turn the potentiometer completely 
counter-clockwise and plug the unit into the re-
ceptacle. Turn the pot clockwise (up) and you 
should get a reading on the meter. The maximum 
reading will be between 20 and 30 v. Turn the 
pot down again and put a multimeter, set to read 
at least 100 ma, across the output leads. Again 
turn the pot up slowly. The reading will go to 
about 50 ma and drop back to between 30 and 40 
ma. The voltmeter will indicate a very low volt-
age. This latter test is not necessary, but serves 
to show the inherent safety in the power supply. 
There are one or two precautions to observe. 

Always turn the pot up slowly to the desired 
voltage to prevent sudden current surges, and 
before disconnecting or connecting the load, al-
ways turn the pot all the way down (zero volt-
age). That's all! Enjoy your experiments. 

Tape Splicing Technique 
• Clear fingernail polish serves as an excellent 
cement when splicing recording tape. Taper cut 
the two ends of tape at a 45° angle, then daub 
some of the polish on the leading edge of one 

piece and overlap the other piece 1/8 in. Let dry 
for about ten minutes, then daub polish on the 
overlapping edges to insure a perfect splice. 
You'll have a firm, long-lasting splice that can 
withstand considerable tension and flexing as the 
tape passes through the recording machine, and 
is just as good as one made with cellulose splicing 
tape.—JOHN A COMSTOCK. 

Fuse Holder Eases Testing 

• Ever wish there were some way you could 
hang on to both of your test prods with one hand 
while the other works the meter knob? Take 
one of those fuse holders used when you replace 
a pigtail fuse with an ordinary fuse and snap 
the barrels of your test prods into it. You can 
often touch the red prod to a hot terminal and 
the other to a chassis ground point nearby. If the 
two test points are located farther apart, take the 
barrel of each prod out of the clips at the lower 
end of the holder and this will put the prod tips 
farther apart. You can even use the fuse holder 
to keep pairs of test leads from becoming sep-
arated when many are stored together. 

‘t. 
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II 

One-Tube VHF Receiver 
By JOE A. ROLF, K5JOK 

I
F you're a short-wave listener, signals from 
Europe, South America, and Asia are probably 
old friends. Many interesting signals, however, 

originate within a few miles of your home that 
your receiver does not hear. Here is a simple 
receiver that will pick up those signals—those 
above 30 Mc—and bring the police, fire depart-
ment, and a dozen other local stations right into 
your shack. 
Since the 10-meter Amateur band is covered, 

there's also plenty of DX. Besides most of the 
VHF stations within 50 miles, this receiver (in 
Jonesboro, Ark.) has logged hams in Mexico, 
Cuba, Alaska, and Japan; paging services from 
California to Puerto Rico; and South American 
Police nets—all with only a 4-ft. antenna! The 
surprise came when it was hooked to a beam 
antenna and received signals from the BBC Tele-
vision Service in London. . . . DX in anybody's 
book! 
The receiver covers 27 to 200 Mc with four 

coils. The type of stations you'll hear are listed 
with the coil winding chart. In many localities 
signals from ships, highway departments, motion 
picture studios, pipelines, ambulances, and in-
dustrial plants can also be heard. 
The set uses only one tube, but is actually a 

two-tube receiver. The 12A.T7 has two tubes in 

With four coils, this one. 
tube receiver covers the 
range from 27 to 200 mega-

cycles. 

the same package, one 
operating as a super-re-
generative detector and 
the other as an audio 
amplifier. The detector 
(so sensitive that it 
makes electron noise 
sound like a frying egg) 
detects FM or AM sig-
nals which the second 
section of the tube am-
plifies. The receiver is 
battery powered and can 
be operated anywhere. 
The base of the chas-

sis is a piece of 3/4 x 5 x 
5-in, pine, the panel is 
1/16-in, aluminum sheet, 
5 x 51/2 -in. Round the 
panel corners with a file 
and wash it in vinegar to 
give it a dull satin finish. 
The sub-panel is a piece 
of 1/2 -in. Masonite, 31/4  x 
41/4 -in. Two 3/4 x 3/4-in. 
brackets of 1/18-in alu-
minum hold the sub-
panel to the base with 
machine and wood 
screws. The sub-panel is 
placed 11/2  in. from the 
rear edge of the pine 
block. 

A small aluminum bracket supports the tube 
socket which is on the left edge of the sub-panel, 
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about 3/4 -in, from the top. The tuning 
capacitor (Cl in Fig. 2) is in the cen-
ter of the sub-panel, 11/2 in. from the 
top. Antenna jacks (Fl and F2) are 
on the right side, 3/4 in. apart, and the 
coil jacks (Ji and J2) are mounted 
2 in. apart and 1/4 in. from the top 
edge of the panel. Screwfasten the 
front panel to the pine block. 
Center the hole for the tuning 

capacitor shaft in the panel 21/2 in. 
from the top edge. The regeneration 
control (R4) and headphone jack 
(J3) are mounted directly to this 
panel; J3 is insulated from the panel 
by drilling the mounting hole a little 
larger than required and using two 
fiber washers for insulation. 

It is necessary to modify the tun-
ing capacitor (Cl) before mounting 
it. With pliers, carefully remove all 
but the middle, stationary plate of 
the capacitor. Do not remove any of 
the plates that rotate. The capacitor 
Cl must also be insulated from front 
panel to avoid changing the receiv-
er's frequency when the panel is 
touched. If the regeneration control 
is purchased new, the shaft will be 
longer than necessary and most of it 
will have to be cut off with a hack-
saw. Slip a 1-in, piece of small rubber 
tubing (1/2 -in. ID) over the shaft of 
Cl and slip the shaft from the regen-
eration control into the other end of 
the tube. The fit should be tight, but 
the two metal shafts should not 
touch. Use a panel bearing or rubber 
grommet to support the shaft at the 
front panel. 
The battery clips (F3, F4, F5) are 

mounted with small wood screws on 
the right rear of the chassis (see Fig. 
3). Identify each clip to avoid mis-
takes in connecting batteries. Solder 
the antenna coupling coil (L1) to 
terminal lugs on the machine screws 
holding the antenna terminals. The 
leads on this coil are twisted together 
and long enough to permit the coil to 
be brought next to L2. 
Choke Ch-1 is mounted next to the 

regeneration control (R4). This part 
can be a small audio choke or the 
primary winding of a miniature out-
put transformer (found in most scrap 
boxes or obtained from an old radio 
at a radio service shop. This part can 
also be purchased new and is less 
expensive than a coupling trans-
former.) 

It is important, in wiring the re-
ceiver, that the leads connected to 
J1, J2, and Cl be kept as short as 
possible. Solder one lead of RFC1 to 

TABLE A—COIL 

WINDING DATA 

'COIL A-27-45 Mc. 

•TURNS-19 

•LENGTH-2 in. 

•STATIONS HEARD 

Amateur (10 meters) 

City, State Police Services 

Foreign Police Services 

City Transit Companies 

Towing Companies 

Motor Carrier Services 

Highway Trucks 

Utility Companies 

Paging Services 

Foreign Television 

Russian Satellites 

>COIL B-40-65 Mc. 

•TU R NS-10 

•LENGTH-1 in. 

•STATIONS HEARD 

Amateur (6 meters) 

Utility Companies 

Logging Vehicles 

Television (domestic) 

.COIL C-60-140 Mc. 

•TURNS-2 

•LENGTH—% in. 

•STATIONS HEARD 

FM Broadcast 

Television (domestic) 

Military 

Air Navigation Services 

US Satellites 

,COIL D-130-200 Mc. 

•TURNS-1 

.,LENGTH-1/4 in. 

.STATIONS HEARD 

Amateur (2 meters) 

Television (domestic) 

Local Police 

Logging Vehicles 

Utility Companies 

Railroads 

Taxi Companies 

the terminal of Cl and the other to 
a terminal lug mounted on the chas-
sis. Connect one lead of C4, C5, and 
Ch-1 to the lug on the chassis also. 
The other lead of C4 can be con-
nected to another lug with a piece of 
hookup wire leading from the lug to 
the tube socket. Connect C5 to F4. 
Wind the coils on 1/2 -in. forms (see 

Table A) and then slip them off and 
spread to the right length. Bend the 
ends of the coils so they plug easily 
into J1 and J2. The single strand #12 
copper wire used in house-wiring is 
easiest to obtain for these coils. Strip 
off the insulation and clean the wire 
with fine sandpaper. 
When the wiring is completed, con-

nect the batteries, plug in head-
phones and Coil A. After the set has 
been turned on and has warmed up, 
a loud hissing noise should be heard 
in the headset as the regeneration 
control is rotated clockwise. If this 
frying sound is not heard, check to 
see that the tube filaments are lit. 
If not, there is a wiring mistake or 
the tube is bad. If filaments are lit, 
check the wiring again and try a .002 
or .003 mf capacitor in place of C5. 
The capacitor C5 is critical and the 
correct value may vary with differ-
ent receivers. 
Once the hissing sound is heard, 

Base of receiver is 3/1-in, pine stock, 
sub-panel (behind front panel) is 5/s-in. 

Masonite. 

Coils are all I/2 in. in diam., of #12 copper 
wire. Close-wind coils and spread turns evenly 
to given length with a knife or screwdriver blade. 
To raise frequency coverage of coils, increase 
spacing between turns; to lower frequency, 
squeeze coil so spacing is decreased. 
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MATERIALS LIST—VHF RECEIVER 
Desui Description Desig. Description 
B I 671/2 -v. battery, Burgess K45 with snap-on R2 500 ohm, f/g-watt resistor 

connector R3 1 megohm, 1/2 -watt resistor 
B2 6-v. lantern battery, Burgess, Eveready, R4 50,000-ohm volume control, Centralab 

or Ray-O-Vac B-31 with KB-1 switch (Sw 1) 
Cl 3-15 mmf. variable capacitor, Bud MC RFC1 1 mh RF choke, National 5-50, or 6' to 

1870, modified according to text 8' of #28 dcc solid 
C 2 47 mmf. mica capacitor copper wire wound on 1/4" form 
C3 .25 mf. 100-v. tubular, Sprague 68P19 V1 12AT7 radio tube 
C4 .01 mf. 400v tubular, Sprague 68P8 1 9-pin miniature tube socket 
C5 .001 1 kv. disc ceramic 
Chi midget audio choke or primary of midget 1 pr magnetic headphones 

10 #8 terminal lugs output transformer 
Fl, F2, F3, medium Fahnstock clips 6 6-32 x 1/4 1" machine screws with nuts 

F4. F5 10 small wood screws 
J1, J2 metal or molded tip jacks 1 coil of solid strand hook up wire 
J3 1116" aluminum sheet, 3/4 " pine, and Mason. 
L]. ite for chassis, brackets and panel 

tuning dial and knob 
12 1 pc rubber tubing 1" long with 1/2 " inside dia. 

2 fiber washers 1/2 " I.D. and %" 0.0. 

standard phone jack 
5 turns copper hookup wire, closewound 

I/2" dia. 
#12 copper wire wound according to 

Table A 
R1 4.7 megohm, I/2-watt resistor 

connect an antenna and move Li close to L2. 
Tune across the band until a station is heard, 
then adjust the regeneration control for the best 
reception. If the hissing sound is not present all 
across the band, move Li away from L2 until the 
receiver regenerates at any setting of Cl. 

Naturally, any radio works best with a good 
antenna, but this receiver will do surprisingly 
well with only a short piece of wire as an an-
tenna. For best performance, the antenna should 
be cut exactly to your favorite frequency and it 

should be as high as possible. A simple folded 
dipole or vertical antenna will work well and, in 
some cases, it is best to ground one of the antenna 
terminals. 

If you happen to live in an area where TV 
signals are weak, this receiver may interfere with 
nearby TV sets when tuned to a TV station. This 
is because the detector generates a weak signal 
which the TV set receives. If such interference 
is noted, do not listen to TV stations when it may 
disturb a nearby set. 

Light for Tube Replacement 
• When replacing miniature tubes in a TV set, a 
penlight flashlight with an 8- to 10-in, flexible 
extension (available at tool and surplus stores) 
will provide light at sockets which can not be 
otherwise lighted.—H. LEEPER. 

Drill's Chuck Vises Work 

• A drill's chuck can double as that extra hand 
that's needed to hold small lugs, jacks, plugs, and 
other parts while you solder wires to them. Sol-
dering is a lot easier and there's no chance of 
painfully burning your fingers on hot parts by 
trying to hand-hold them. You can use an ordi-
nary hand drill for the purpose or an electric 
drill—either does the job nicely.—J.A.C. 

Hum in Iron-Core Transformer 
In the case of hum due to vibration of the 

laminations in an iron-core transformer, loosen 
the mounting screws so the laminations will 
spread apart slightly, paint the edges of the lam-
inations with shellac or varnish, allow to dry for 
several hours, then tighten the mounting screws. 
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70taemedeetieed 

Capacitance Relay 

A compact and efficient unit designed 
for continuous service—a trcmestorized 
capacitor relay, front-panel and under-

chassis views. 

3y W. F. GEPHARF 

Vacuum-tube capacitance relay circuits have several disadvantages in 

certain applications such as burglar alarm and other continuous-duty 

circuits. This transistorized unit overcomes those disadvantages 

VACUUM-TUBE capacitance relay circuits 
consume appreciable power, requiring line 
voltage or excessive battery replacement, 

and are prone to trouble due to the tubes and 
high voltage required. Transistorizing these cir-
cuits, though it sacrifices sensitivity to some ex-
tent, provides a means of continuous trouble-free, 
economical operation. The unit shown in Fig. 1, 
for instance, will operate continuously on ac for 
less than half-a-cent a day and operation cost is 
very little more on battery operation. And, since 
transistors are used, shock hazard is eliminated 
and the chance for circuit breakdown is greatly 
reduced. 
The circuit (see Fig. 2) consists of a transistor 

oscillator feeding a transistor-controlled relay. 
The oscillator biases the second transistor to the 
point of conducting enough current to close the 
relay, and when an outside capacitance stops 
oscillation, current flow in the second transistor 
is reduced and the relay opens. Even though the 
relay is energized under "normal" conditions, the 
current flowing through its coil (LS ma) is far 
below the coil's continuous-duty rating. 
Several types of coils may be used for the oscil-

lator coil (L1). The one shown is a broadcast 
band antenna coil, but a BC band oscillator coil 
or IF transformer may also be used. The connec-
tions for the coils that can be used are: 

Terminal on 
Schematic, 

Fig. 2 
Antenna 

Coil 
BC Ose. 

Coil 
IF 

Transformer 
1 Grid Grid Plate 
2 AVC Ground It+ 
3 Antenna Plate Grid Ior dioce) 
4 Ground 8+ Grid ¡or diode) 

return 
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CHASS S AND PANEL LAYLUT 

In all cases, the coil should be shielded. If you 
use an IF coil, use a 270 ke version to avoid the 
possibility of interfering with nearby radios. Ex-
cept when an IF coil is used, no capacitor is used 
across coil; the distributed capacity of the coil 
and wiring is utilized for oscillation. In the unit 
shown in Fig. 1, with a BC antenna coil, the 
oscillation frequency of the components will be 
approximately 100 ke. 
The "antenna" is connected to the collector of 

TR1, and touching it provides a capacitative 
ground between the collector and emitter, and 
stops oscillation. In burglar alarm applications, 
this lead can be connected to the metallic frame 
of the item to be protected (cash 
register, safe, door knob, etc.), so 
that touching it will stop oscillations. 
In other cases, a metal plate may be 
fastened to a window sill or other 
place to achieve the same result (see 
Radio-TV Experimenter, No. 555, 75e, 
"Experimenting with a Capacity 
Control," p. 143), or the lead may be 
attached to a door or window screen. 
If the "ground" lead (+15 v) is con-
nected to another metal plate in the 
vicinity of the antenna plate or 
screen, often the circuit will trip 
without the person actually touching 
the antenna plate. The voltage is so 
low that touching both leads is harm-
less and cannot be felt. 
A trimmer capacitor (C4) is con-

nected between the collector of TR1 
and ground to minimize the addi-
tional capacity required to stop oscil-
lations. With the antenna connected, 
this should be adjusted so that oscil-
lations are just maintained at a level 
that will hold the relay closed, and 
any additional capacity in the circuit 
will cause the relay to open. Some-
times, in the case of long antenna 
leads, the distributed capacity of the 
lead itself will stop oscillations, and 

TO LI 
LUG 2 

4 
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the trimmer capacitor should then be 
disconnected. If the capacity of the 
lead is still too great, the unit must 
be moved closer to the antenna to 
enable a shorter lead to be used. 
Figure 3 shows the panel and chas-

sis layout. Any layout could be used, 
but the unit should be enclosed in a 
steel cabinet in all cases. The unit is 
shown with a built-in ac power sup-
ply, although batteries could be used 
by connecting a 15-v battery supply 
to points "A" and "B" (Fig. 2), ob-
serving proper polarity. The ac pow-
er supply shown delivers in excess of 
15 v under full load, and this voltage 
must be reduced to the 15-v limit of 
the transistors by selecting a proper 
value for R6. Normally, 800-900 ohms 

will be cr,r-nt. An ac switch was not included in 
the unit shown, since it was intended to be wired 
into the power lines, but one can be placed on 
the front panel. 
Terminal board wiring was used in the unit 

shown, and the terminal board was mounted on 
1/2-in, spacers under the chassis. If a surplus 
terminal board is not available, one can be made 
out of a 21/2 x 5-in, piece of plastic or Bakelite, 
spacing thirteen 1/2 -in. 2-56 machine screws along 
each side, and centering two at one end. The 
transistors could be wired directly into the cir-
cuit, but the use of sockets simplifies replace-
ment. 

TO C4 TO LI 
LUG I 

TO LI 
LUG 4 

PICTORIAL DIAGRAM  

TO C4 

RECT. I 

GREEN 

\ 
TERMINAL 
BOARD 
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Back-of panel, top view of unit showing transformer, 
coil, relay, sensitivity control and two transistors. 

If the unit is to be placed in a service where the 
relay w,11 operate frequently, such as in a count-
ing circuit or, say, a customer-activated window 
display, place a diode (D2) across the relay coil 
(shown in dotted lines in Fig. 2). The inductive 
pulse from the relay coil when it releases is hard 
on the transistor, and frequent usage would ulti-
mately damage TR2 unless the diode D2 is used. 
The relay specified in the Materials List is 

adjusted to close on 1.5 ma at the factory. This 
adjustment should not have to be changed since 
TR2 will normally draw about L8 ma when 
biased by the oscillator output. Potentiometer R5 
is used to adjust the "no-signal" bias on TR2 so 
that the relay barely closes when the circuit is 
oscillating normally. A reduction in the ampli-

Cloth Removes Stubborn Knobs 
• When you wish to remove a stubborn press-on 
type of radio or TV knob, just loop a twisted 
scrap of strong soft cloth behind the knob, grip-
ping the loose ends firmly in your fingers. Press 

against the cabinet front with your thumb tips, 
at the same time pulling firmly at the cloth. The 
knob should work free without damage to cab-
inet or knob —FRANK A. JAVOR. 

MATERIALS LIST—CAPACITANCE RELAY 
(All resistors are 1/2 watt) 

Desig. Description 
R1 
R2 
R3 
R4 
R5 
R6 
Cl 
C2, C3 
C4 
C5, C6 
Li 
Ti 

.1 megohm 
47K 
10K 
2.2 megohm 
5 meg potentiometer 
820 ohms (see text) 
.01 mfd., 200 r 
22 mmf. ceramic 
70-480 mmf. trimmer capacitor 
25 mfd. 50-r electrolytic 
oscillator coil (see text) 
12.6-r filament transformer (Merit 

P-2959) 
TRI, TR2 2N107 PNP transistor 
D1 1N48 diode 
02 1N38 diode 
Ry SPOT relay, 8000-ohm coil (Sigma 

4F-8000-S/SIL) 
Rect. 1 four 1N48 diodes, bridge-connected 

Steel cabinet 4 x 5 x 6" (Bud CU-
729) ; two transistor sockets; 
three insulated binding posts; 
miscellaneous hardware 

tude of, or the cessation of oscillations then 
causes the relay to open, closing the circuit to the 
external terminals. 
The circuit can be used for burglar alarms as 

mentioned, or for any other "touch" or proximity 
operated circuit switching. By placing two metal 
plates close together, where a raindrop will 
bridge the gap between them, the circuit can be 
used as a "rain alarm." The high resistance direct 
connection between the plates (one connected to 
"antenna" and one to "ground") will not damage 
the power supply, but will stop oscillations. How-
ever, in the case of a direct, low-resistance con-
nection between the "antenna" and "ground," the 
circuit should be disconnected promptly after the 
alarm to minimize drain on the power supply, 
particularly if batteries are used. 

Its un infinite baffle— 
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Six-Meter Station 
for the VHF Amateur 

By C. F. ROCKEY, W9SCH 1W9EDC 

For hams only, the new im-
proved six-meter rig that 

reaches out. 

S
PECIFIC features provided in this six-meter 
station are: 

1) A stable, sensitive superheterodyne re-
ceiver, free from overloading effects under rea-
sonable operating conditions. 

2) A variable-frequency oscillator, controlling 
the transmitter output frequency. This makes it 
possible to move out from under powerful inter-
fering stations, and to select a clear operating 
frequency. 

3) Transmitter power input of 15 to 17 watts. 
This is sufficient for consistent six-meter work. 

4) Provision for CW radiotelegraph operation 
on the six-meter band. This feature is not usually 
provided on many commercially-built units. 

5) Clean, crisp signal quality, even when an 
inexpensive carbon microphone is used. 

6) All parts are readily available from any 
well-stocked amateur parts distributor. No ex-
pensive, "special" tubes are required. (Further-
more, many of the more-expensive parts used 
in the first unit—see copy beneath dotted line 
below—can be appropriated for this one. But 
even if all new parts are purchased, the total 
cost should not exceed $100.) 
As with all VHF equipment, construction of 

this unit requires a degree of experience and 
judgment, but the unit itself is neither difficult 
nor tricky to set up. Before you start this, or 

any other serious VHF project make sure you 
have a good grid-dip meter at hand (see pp. 130-
131) . 
Power Supply, AF Circuits, Receiver. Begin 

construction by drilling and punching the major 
holes in the chassis, as shown in Fig. 2. Make the 
power transformer out-out with a 1-in. square 
Greenlee punch (taking successive bites from the 
corners) or with a nibbling tool. All socket holes, 
except the rectifier and voltage regulator sockets, 
should be punched with a 3/4-in. dia. Greenlee 
punch; the rectifier and voltage regulator socket 
holes are punched with a 1'/1g-in. dia. Greenlee 
socket punch. The clearance hole for the pivot 
of the Send-Receive switch, and the lug-holes for 
the receiver IF transformers may likewise be 
punched with the 3/4 -in, punch, elongating the 
latter with a 1/4 -in, rat-tail file until each provides 
ample clearance for the transformer connecting 
lugs. Although the mounting holes for them 
should be drilled and checked, do not mount the 
power transformer, IF transformers, modulation 
transformer, or filter choke until they are ac-
tually wired into the circuit. 
The small mounting holes are best located by 

using the particular component to be mounted 
as a template, or measuring directly from it. Tube 
socket key or pin pos.tons are best decided by 
direct reference with the under-chassis photo 

In Volume 6 of the Radio-TI" Experimenter (No. 555) 
we described a six-meter amateur radiophone station, 
suitable for the beginning or "technician-class" operator. 
Reader response to this project was so enthusiastic we 
felt an improved model of such a station in order. While 
the first station is still a useful and interesting project, 
it does possess a few disadvantages, particularly when 
used in regions of intense amateur VHF activity such as 
the Chicago, New York, and New England areas where 
occasionally transmitter output power becomes insufficient 
for consistent communication. Likewise, while sensitive, 

the simple receiver is occasionally overridden by powerful 
nearby stations in metropolitan areas. 

This improved six-metr, station, on the other hand, 
has proven itself practiral in both big cities and in the 
less active VHF regions. Herr in the Chicago area, for 
instance, it has seldom failed to provide enjoyable con-
tact whenever turned-mi. even though only a simple 
dipole antenna is used with it. A good directional. 
"beam" antenna will enable it to compete anywhere, and 
against commercially built equipment costing several 
times as much. 
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(Fig. 4) and by reference to circuit diagrams 
(Figs. 5, 6 and 7). Provide the shortest, most 
direct grid and plate leads in each case. Mount 
each socket to the chassis, using 4-36 rh screws 
and hex nuts for the miniatures and 6-32 rh 
screws with nuts for the octals. Place a soldering 
lug under one of the screws of each socket to 
provide a common ground point for that stage. 
Mount the insulated tie-lug strips using the 
under-chassis photo (Fig. 4) as a guide. A liberal 
use of insulated tie-lug strips makes possible a 
neat and mechanically rigid wiring job. If you 
plan portable operation, put lock washers under 
all nuts for increased mechanical security. Mount 
all tube sockets and the terminal strip, as well 
as most insulated tie-lug strips before beginning 
the wiring, as well as the four-pole Send-Receive 
switch. 
Wire all of the power supply (Fig. 5), except 

the power transformer, then mount and wire the 
power transformer, running ac power line con-
nections, B+ supply leads, and 6.3-v heater sup-
ply leads along the edges of the chassis. Fasten 
electrolytic filter capacitors, by their leads, be-
tween suitable lugs, to hold them firmly in place. 
When you have finished wiring the power sup-

ply, including a B+ lead to the Send-Receive 
switch, measure the de resistance from B+ to 
ground with a serviceman's ohmmeter. There is 
no limit as to how high this resistance should be, 
but it should not be less than 50,000 ohms. 

minais on the terminal strip and plug in 
the 5U4 and the VR 150/0D3 regulator 
tube. 
Turn on the switch on the regenera-

4 ' tion control potentiometer and plug the 
3-34-* cord into the power line. The rectifier 
_ (5U4) filaments should glow a dull red, 

and the VR tube should be filled with a 
pale purple glow. Measure the de B+ volt-
age to the chassis. Any value between 400 
and 500 y is normal. Between pin No. 5 
and ground the voltage should be very 
close to 150 v. Under load, the full voltage 
will be about 350 v. 
With the power supply completed and 

checked out, complete the audio frequency 
sections in both the receiver (Fig. 6) and 
the transmitter, (speech amplifier and mod-
ulator, Fig. 7). Each 12 AT7 triode section 
comprises a separate and distinct AF am-
plifier stage. (Refer to Table A to insure 
correct connections to the pins of these and 
all other tubes.) To check the operation of 

each stage as it is wired, plug in the tube and 
apply power. Connect a ceramic or mica capaci-
tor of at least 1000 mmf in series with a good pair 
of magnetic headphones, ground the other wire 
of the phones and connect the free end of the 
capacitor to the plate of each AF stage as it is 
completed. Now touch a screwdriver to the grid 
of that same tube. If the circuit is operating 
correctly, a characteristic clicky buzz will be 
heard in the phones. 
For an overall check of the receiver audio am-

plifier when this section is completed, plug the 
phones into the energized circuit (Send-Receive 
switch in Receive position) and listen for the 
clicky buzz when each grid is touched in turn. 
The transmitter AF system can be given an 
overall check by connecting a 100-K ohm resistor 
in series with phones and connecting this series 
combination between the green and black (across 
the secondary) of the modulation transformer. 
With all tubes in place, power applied, and the 
S-R switch in Send position, loud, clear speech 
should be heard when the mike (connected to 
appropriate terminals) is spoken into. 
With audio-frequency and power-supply cir-

cuitry completed and checked, begin on the re-
ceiver second detector by winding the coil for this 
stage, L4 (see Fig. 8). Be sure that this, and 
other coils are wound exactly as described. More 
trouble probably can arise over an improperly-
wound and connected coil than from almost any 

TABLE A—TUBE PIN CONNECTIONS 
5U4 6AQ5 12AT7 6AG5 VR150 

Fil. 2 and 8 

Plates 4 and 6 

Heaters 3 and 4 
Grid No. 1 1 or 7 
Grid No. 2 (screen) 6 
Plate 5 
Cathode 2 

Heaters 
Grid 
Plate 
Cathode 

Triode No. 1 Triode No. 2 
4 and 5 (Tied together) & 9 

2 7 
1 6 
3 8 

Heaters 3 and 4 
Grid No. 1 1 
Grid No. 2 i screen) 6 
Grid No. 3 2 
Plate 5 
Cathode 7 

Pin 2 Ground 
PM 5 to 6000 ohm 
resistor and (11-

(Note: Grids numbered starting from cathode) 
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other error. Be 
sure that the spec-
ified iron slug 
forms (National 
XR-50) are used 
in all instances. 
The regenera-

tion-control poten-
tiometer controls 
the screen grid 
(grid No. 2) volt-
age on the 6AG5 
second detector 
tube. 
Wire this, and 

the rest of the sec-
ond detector by 
reference to Fig. 6. 
Keep the grid, 
plate and cathode 
leads short and di-
rect, although the 
heater, B+, and 
screen supply 
leads may be run 
in the corners of 
the chassis for con-
venience. 
You will note 

that the second 
detector receives 
its B+ supply di-
rectly from pin No. 
5 on regulator 
tube. Be careful to 
avoid shorts be-
tween the pins of 
the tube socket, 
(use no more sol-
der than necessary upon 
any connection) and 
don't forget the 50 rnmf 
ceramic capacitor across 
the coil. When the sec-
ond-detector wiring is 
completed and checked 
for errors, plug in the 
6AG5, the receiver 12AT7 
and the phones. With 
power applied and the 
S-R switch in Receive 
position, slowly advance 
the regeneration control 
toward the right. A 
smooth, quiet "thud" in-
dicates that this circuit 
is operating correctly. If 
there is no "thud," re-
check wiring; if tube is 

orb ea 

Ep 

'magenta I airemir vir 
1) Power Transformar; 2) Filter Choke; 3) VR150 Voltage Regulator; 4) Line Cord; 
5) Terminal Strip; 6) Phone jack; 7) 5U4 Rectifier; 8, 9), 6AQ5 Modulator Tubes; 10) 12AT7 
Receiver A.F  Amplifier; 11) 6AQ5 Transmitter Power Amplifiers; 12) Antenna Tuning 
(Transmitter); 13) Modulation Transformer; 14) SAGS Second Detector; 15) Second Detector 
Tuning Slug; 16) 6AQ5 Frequency Doubler; 17) Frequency Doubler Coil Slug; 18) Trans-
mitter Power Amplifier Tuning Slug; 19) Tuning Lamp; 20) RAGS Second I.F. Amplifier; 
21) Oscillator Plate Tuning Slug; 22) RAGS R.F. Amplifier; 23) I.F. Transformer; 24) Trans-
former Oscillator Tank Capacitor (100 mmf); 25) 6AQ5 Oscillator; 26) R.F. Amplifier 
Tuning Slug; 27) SAGS First I.F. Amplifier; 28) Transmitter Oscillator Slug; 29) V.F.O. 
Push Button; 30) Receiver Oscillator Tank Capacitor; 31) Receiver Oscillator Tuning Slug; 

32) 12AT7 Oscillator and Mixer; 33) I.F. Transformer. 

Under-chassis view of six-
meter rig, showing typical 
placement of circuit com-

ponents. 
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good, little else can cause difficulty except an 
improperly wound or connected coil. When the 
detector is thus apparently operating, bring the 
lead-in from a fairly large antenna near (but not 
touching) the coil. By rotation of the slug of 
this coil, it should be possible to hear a number 
of shortwave code and phone stations in the 10-

TABLE B 
RESONANT FREQUENCY DATA FOR COIL ADJUSTMENT: 

Coil No. Resonant:Frequency Remarks 

1., 51 Mc Peak with 50 mmf 

L. 51 Mc 

L, Should tune from about 30 to 
43 Mc as receiver tuning 
capacitor is rotated 

Adjust both coil slug 
and 35 mmf oscillator 
tank capacitor 

1... Peak at 10.7 Mc 

L. Should tune from about 6.24 
to about 6.75 Mc as trans. 
VFO tuning dial is rotated 

Adjust both slug and 
100 mmf VEO lank 

I., Peak at 12.5 Mc 

1., 

1., 

Peak at 25 Mc 

Peak at 51 Mc 

L, Peak for maximum output on 
operating freq. (50 to 54 Mc) 
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to 12-megacycle region particularly at night. 
Wire the two IF amplifier stages next. 

Keep all grid and plate leads in the IF am-
plifier as short and direct as possible, or 
they may couple with each other or with 
other leads, and cause the amplifier to os-
cillate. Uncontrolled oscillation is evidenced 
by loud squeals and other raucous noises 
in the phones when the circuit is tested. A 
properly operating IF amplifier contributes 
no noise other than a smooth hiss in the 
phones. If oscillation occurs with good 
tubes in the sockets and all shields firmly 

in place, the only cure is careful rearrangement 
of the leads. (The 10K-ohm gain control poten-
tiometer controls the cathode bias upon the two 
IF amplifiers. Advancing the control to the right 
should bring the cathodes closer to ground po-
tential and increase the amplification of the 
system.) 
When the IF amplifier has been completely 

wired, check it over carefully for mistakes and 
for solder shorts. Insert the receiver audio tube, 
second detector, and both IF amplifier tubes, 
make sure all shields are in place upon those 
tubes requiring them, plug in phones and apply 
power. Then, using a grid dip meter, carefully 
adjust the second detector coil to resonance at 
10.7 megacycles. Throw the S-R switch to Re-
ceive and turn down the IF gain control. Turn 
up the second detector regeneration control just 
past the "thud" point, on the oscillating side, and 
readjust the second detector coil tuning slug until 
the whistle of the grid dip meter is clearly heard 
in the phones. Now, turn up the IF gain control 
and adjust each tuning slug (top and bottom) on 
each IF transformer carefully for the loudest 
response from the grid dipper. Adjust the gain 
and the location of the dip meter with respect 
to the set to provide a clear whistle but to avoid 
overloading. The IF amplifier is now roughly 
aligned. Final alignment will be completed later. 

Proceed with the 
12 AT 7 oscillator-mixer. 
Wind the mixer coil (1.2, 
Fig. 8) and the oscillator 
coil (L3, Fig. 8) careful-
ly and install these un-
der the chassis. Also 
mount the 35 mmf. oscil-
lator tank capacitor and 
the 15 mmf. tuning ca-
pacitor. Since these cir-
cuits operate at high fre-
quency, it is necessary to 
keep all grid, plate and 
cathode leads short and 
direct and return all 
grounds for one stage to 
the same lug on the chas-
sis, insofar as possible. 
Heater and B+ supply 
leads again should be 
run around the corners 
of the chassis. (The os-
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MATERIALS 

No. Req'd Description 
1 Jones barrier terminal strip, 8-terminal (Model No. 

8-140) 
1 aluminum chassis 4 x 13 x 17" 
2 8-prong, octal tube sockets, Amphenol 
6 7-prong miniature tube sockets, Amphenol unshielded 
4 7-prong miniature tube sockets, Amphenol unshielded, 

with fitting for shield 
4 shields for above, Amphenol, to fit 6AG5 tubes 
3 9-prong miniature tube sockets, Amphenol, unshielded 
1 colemos push button (from any hardware store) 
1 miniature porcelain cleat socket (from any hardware 

store) 
2 FM I.F. transformers 10.7 megacycle (type: Meissner 

16-6665) 
1 line cord and plug 
1 4-pole double-throw Federal anti-capacity switch (type 

1424) 
2 vernier tuning dials (National type BM) 
4 plastic knobs, for 1/4" shaft 
1 single-circuit phone jack (Mallory) 
1 pr good magnetic head phones (Trimm) 
1 single-button carbon microphone (carbon type F-1 from 

Telephone Engineering Co.. Simpson. Pa.) 
1 driver transformer (Thordarson type 20A22) 

100' plastic insulated solid hook-up wire (one roll) 
1/4 -1b. No. 22 double cotton covered magnet wire 
1/4-1b. No. 26 double cotton covered magnet wire 

Assortment of tie points. insulated. 2. 3, and 4 terminal 
1 pkg rubber grommets 1/4 -in. wire hole 
1 length No. 14 tinned-copper wire 

rosin core solder 
4-36 rh machine screws 1/4 " long with nuts 
6-32 rh machine screws 1/4" long with nuts 

25 5000 mmf ceramic disc capacitors 
8 50 mmf ceramic disc capacitors 
1 1000 mint ceramic disc capacitor 
1 .5 meld. 200 working volt, paper capacitor 
1 8 mfd, 450 working volt, electrolytic capacitor (tubu-

lar type. Mallory) 
2 20 mfd, 600 working volt, electrolytic capacitors (tubu-

lar type, Mallory) 

LIST—SIX-METER RIG 

No. Req'd Description 

1 
3 
6 
3 
6 
1 
5 
4 
2 
1 
2 
1 
1 
1 
1 
1 
1 
2 
2 
1 

7 
1 
1 
1 
1 
1 
6 
3 
4 
1 
J. 

1 
1 
1 
1 
1 

.01 mfd, 600 working volt, paper capacitor (Aerovox) 
1-watt carbon resistors, 220 ohm 
1-watt carbon resistors, 22K ohm 
1-watt carbon resistors, 47 ohm 
1-watt carbon resistors, 47K ohm 
1-watt carbon resistor. 1000 ohm 
1-watt carbon resistors, 100K ohm 
1-watt resistors, 220K ohm 
1-watt carbon resistors, 1 megohm 
1-watt carbon resistor. 10 megohm 
1-watt carbon resistors, 2.2K ohm 
2-yett carbon resistor. 220 ohm 
2-watt carbon resistor. 47K ohm 
10K ohm, 20 watt, wire-wound resistor, I.R.C. 
6000 ohm, 20 watt, wire-wound resistor, I.R.C. 
100K linear taper potentiometer with switch (Mallory) 
10K linear taper potentiometer (no switch, Mallory) 
50 mint variable capacitors (Bud type No. 1873) 
Bud 15 mmf variable capacitors (Bud type No. 1870) 
35 oint variable capacitor (Hammarlund type No. 

MAPC-35) 
National type XR50 iron slug coil forms 
power transformer (Thordarson 22R07) 
filter choke (Thordarson 20055) 
modulation transformer (Thordarson 21M54) 
5U46B tube 
VR150/0D-3 tube 
6AQ5 tube 
12AT7 tubes 
6AG5 tubes 
No. 40 dial light 6-volt, screw base 
beam antenna (Newark Electric Co., Catalog No. 

92-F-216 or similar) 
For tuning and adjustment: 

technician's volt-ohmmeter 
grid-dip meter (B and W, Heathkit or Millen) 
0-150 dc milliammeter 
7.5-watt, 1204 lamp bulb and socket 
2-watt neon lamp bulb 

cillator section receives its B+ supply from the 
voltage regulator tube, pin No. 5, point A in 
power supply, Fig. 5. The "gimmick" in Fig. 6 
is a small capacitor which couples the oscillator 
signal into the mixer. Make it by twisting five 
turns of plastic-insulated hookup wire, (insula-
tion still in place, tightly together. No trouble 
will be experienced if you carefully arrange that 
the two wires can not 
come into metallic con-
tact. This gimmick must 
be connected in place 
before the following os-
cillator frequency ad-
justments are made.) 
When the oscillator-

mixer section has been 
wired, carefully check it 
out and then insert the 
12AT7 tube in the sock-
etc. Close the plates of 
the tuning capacitor (15 
inmf., with vernier dial) 
completely, and set the 
oscillator tank capacitor 
(35 nimf., on chassis) 
plates exactly half-
meshed. Now, adjust the 
slug in the oscillator un-
til the oscillator coil res-

L5 50 

12AT 7 

5000 

6AQ5 

onates at 39 megacycles, as determined by grid 
dipper. Apply power and use the grid dipper to 
check for oscillation by coupling it to the coil L3. 
Lack of oscillation indicates an incorrect coil, 
wrong wiring, or a bad tube. 
Receiver wiring is completed by wiring the 

RF amplifier stage, 6AG5. The only precaution 
which must be taken here is to keep the grid 
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oscillator circuit. After this is checked, and any 
possible shorts between tube pins or elsewhere 
have been cleared, insert the rectifier tube, volt-
age regulator tube, and 6AQ5 VFO tube, and 
apply power. After tubes have warmed-up (with 
the S-R switch in center or neutral position), 
press the push-button. The voltage regulator 
tube should dim noticeably but not go out. If it 
does go out, or if it does not dim, check your 
wiring, and examine the pushbutton carefully. 
When it dims, release the push button and throw 
the S-R switch to Send position. With the tuning 
(15 mmf) capacitor fully meshed and the VFO 
grid coil slug screwed all the way in, adjust the 
100 mmf tank capacitor until a definite indication 
of oscillation is observed on 6.25 megacycles with 
the grid dip meter. You should find this condi-
tion occurring with the 100 
mmf tank capacitor about 
90% meshed. 
With the circuit oscillating 

at 6.25 Mc., move your grid-
dip meter over to the plate 
coil and adjust the slug for 
maximum output at 12.5 Mc. 
With good, strong indication 
of output here, remove tubes 
and de-energize before con-
tinuing work and move on to 
the frequency multiplier 
(doubler) stage, the only 
critical part of which is the 
coil. Make sure that the cen-
ter-tap is in the electrical 
center. This will insure equal 
drive to both tubes of the 
final stage, and will minimize 
spurious responses. Wind the 
coil exactly as shown in Fig. 
8. (If for any reason it should 
be necessary to alter the 
number of turns on this coil, 
a remote possibility, be sure 
that you add or remove two 
turns at a time, one on each 
side of the center-tap, to preserve electrical bal-
ance.) Install this coil and complete the wiring. 
You will not be able to test the frequency-

multiplier until you have also completed the wir-
ing of the grid and cathode circuits of the final 
amplifier. This is because the grid to ground 
capacitance of these latter contribute significantly 
to the tuning capacitance of the frequency multi-
plier output circuit. So, wire-in the grid and 
cathode circuits of the final amplifier immedi-
ately. 
Observe that each of the final amplifier tubes 

has its own cathode bypass capacitor and 47-ohm 
isolating resistor. This is to insure stability and 
reliability of this circuit. The de cathode current 
flows through the M-A terminals on the 8-termi-
nal strip on the back of the chassis (see Fig. 
10B); this makes possible a convenient check of 
the final amplifier cathode current later. 
When the grid and cathode circuits of the final 
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amplifier have been completed, as well as all of 
the circuitry of the frequency multiplier, the 
latter is ready for a checkout. After re-examining 
the wiring, plug in the VFO, frequency multiplier, 
and final amplifier tubes (as well as rectifier and 
voltage regulator, of course) and apply power. 
With the S-R switch in Send position, tune the 
frequency multiplier coil to maximum output on 
25 megacycles, using the grid-dip meter. You 
should also now go back and touch-up the oscil-
lator plate coil for maximum indication at the 
frequency multiplier output. A 6-v dial bulb, 
connected to a single loop of wire and draped 
around the frequency multiplier output coil 
should glow at nearly full brilliance, if every-
thing is working—and tuned correctly. 
With this accomplished, de-energize, remove 

tubes for safety's sake, and 
complete the wiring of the 
final amplifier. This is a push-
push, frequency doubler, a 
self-neutralizing circuit noted 
for its effectiveness, stability, 
and rejection of spurious, 
harmonic frequencies. Note 
in Fig. 7 that the grid circuit 
is connected in push-pull, the 
plates of the tubes in parallel. 
Observe, also, that for stabili-
ty both screen grids are in-
dividually bypassed, even 
though fed from the same de 
source. Keep all high-fre-
quency leads as short and 
direct as possible, the heater, 
B+ supply, and other supply 
wires may be run around the 
corners of the chassis for im-
proved appearance. 
Wind coil L8 as shown in 

Fig. 8 and install, and com-
plete and check the wiring of 
the final stage according to 
the transmitter schematic, 
Fig. 7. When wiring is com-

plete, insert all transmitter RF tubes, rectifier 
tube, and voltage regulator. Before applying 
power, adjust the final amplifier coil with the 
grid-dip meter, by tuning the coil slug. If you 
have trouble making it resonate on 50 Mc., try 
squeezing together, or spreading apart the turns 
of coil L8. When resonance is found, secure the 
turns in place with celluloid cement. 
Now, jumper the "MA" terminals on strip 

together and apply power. You should get a 
strong indication of RF output on 50 Mc., but 
absolutely none on any other frequency within 
the range of the grid-dip meter. A 6-v pilot lamp, 
connected to a loop of wire and draped over the 
final output coil should burn extremely brightly 
(possibly even burn out, so be careful) when 
this stage is operating correctly. Touch up the 
tuning of the oscillator plate, the frequency mul-
tiplier, and the output of the final amplifier for 
maximum output on 50 Mc. 
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Complete construction by winding the trans-
mitter antenna coil L9 (Fig. 8) with No. 14 cop-
per or tinned-copper antenna wire. Tap this coil 
one turn from each end to make connection to 
the transmitting antenna through a tightly-
twisted pair of leads, which may run around the 
corner of the chassis to the Send-Receive switch, 
points M and N, as shown in Figs. 7 and 10B. 
The 50 mmf antenna tuning capacitor is in-

sulated from the chassis by means of a laminated 
phenolic plastic strip (see Fig. 10A), upon which 
it is mounted. A 1%6-in. "socket" hole assures 
sufficient clearance from the chassis. Both sides 
of this capacitor must be insulated. Fasten the 
plastic strip to the chassis with 6-32 rh machine 
screws and nuts. 
The antenna coil is coupled to the final ampli-

fier output coil by means of a single-turn loop, 
coupled closely to each coil—the B+ end of the 
output coil, and the center of the antenna coil. 
A twisted pair link of plastic hookup wire con-
nects the loops together. Each loop should be 
closely coupled to its coil, but this coupling 
should be adjusted for best results later. 
The antenna tuning lamp socket is mounted 

atop the chassis (see Fig. 3). It is connected be-
tween point N on the S-R switch and a tap on the 
antenna coil. Keep the leads to the lamp socket 
as short as possible and bring them up through 
the chassis via a rubber 1/4 -in, hole grommet ad-
jacent to the socket. The lamp is shunted by a 
small 1/8-in. dia., 4-turn coil of close-spaced No. 
22 DCC wire. Adjust the size of this shunt coil 
so that, with the antenna you are using, the lamp 
lights to only about one-quarter brilliance, 
enough to tune clearly by, but not enough to 
waste hard-earned RF power. 41 
Final check on the transmitter consists of in-

serting all tubes and applying power. Connect 
a 7.5-watt, 120 y lamp bulb across' the antenna 
terminals (terminal strip) as a dummy load. 
Make all RF tuning adjustments for maximum 
brightness of the bulb. Do not expect a full 7.5 
watts of output from this transmitter, but when 
all tuning and coupling adjustments are opti-
mized, a sizeable amount of output should be 
shown by the 7.5-watt bulb. 
To check modulation, connect a single-button 

carbon microphone to the mike terminals, apply 
power, and speak into the mike. The antenna 
tuning lamp should flicker markedly if modula-
tion is taking place. No modulation indicates 
possible error in the connections between the sec-
ondary of the modulation transformer and the 
final RF amplifier circuit. 

Before putting this transmitter on the air using 
a live antenna, make sure that the transmitter 
frequency is definitely within the assigned 50-Mc. 
amateur band, from 50 to 54 Mc. Do not rely 
upon the calibration of your grid-dip meter for 
such a vital matter, but check against the known 
crystal frequencies of other amateurs you hear on 
the air, or with an accurate heterodyne frequency 
meter (often available on a loan basis from radio 
clubs). 
You may compare the frequency of your own 

VFO with that of other amateurs by simply set-
ting your receiver's second detector regeneration 
control past the thud point and, with the S-R 
switch in Receive position, pressing the VFO test 
push button. Tune the VFO vernier dial until 
you hear its whistle in the receiver. (You may 
have to turn down the IF gain to avoid overload-
ing.) Now the transmitter will operate upon the 
same frequency as that to which the receiver is 
tuned. Use this technique to set your own fre-
quency to that of the station you're working; 
this conserves spectrum-space, and makes for 
better operations. However, unless you wish to 
be considered a "lid," do not change your op-
erating frequency while the S-R switch is in the 
Send position. Rather, use the push button to set 
the frequency, with the switch in Receive posi-
tion. 
A 0-100 ma de milliammeter connected to the 

M-A terminals on the terminal strip should read 
between 45 and 60 ma when the transmitter is 
tuned-up and operating properly. Once prelim-
inary adjustments have been made, remove the 
meter and place a jumper across the M-A termi-
nals. 
For radiotelegraph CW operation, connect a 

telegraph key to the M-A terminals instead of 
meter or jumper, and operate as any other CW 
amateur station. (When one can find a six-meter 
operator who will listen for CW signals, much 
greater distance ranges are possible under poorer 
conditions than could be obtained by voice op-
eration.) 
For best results with this or any other amateur 

station, thoroughly familiarize yourself with the 
correct adjustment and operation of all circuits 
and keep them in trim at all times. Install and 
use the highest, most-effective antenna you can, 
for the antenna used is by far the biggest techni-
cal factor in successful operation. If possible, use 
a directional, beam antenna, but a high dipole 
will work if the former is not feasible. 
(A word on TVI—Because of its frequency 

proximity to television channel 2, this transmit-
ter may cause some interference on that channel. 
If it does, have the TV receiver owner install 
a Drake HF-50 or other good high-pass filter with 
54 Mc. cut-off design.) 

• The wonder of radio is not, as some would have 
it, that it works at all; but rather that a device 
that works principally because of evacuated tubes 
can be responsible for so much hot air.—R. R. 
DOISTER 
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Transistorized Telephone Amplifier 

The caller, shown at loft, uses phone in normal fashion while amolifier unit at other end of line, shown at right 
above, enables group of people to listen and talk. 

ALTHOUGH 
this tele-
phone at-

tachment will en-
able you to speak 
and hear someone 
calling you on your 
phone as though 
you were using an 
intercom, you do 
not have to make 
any wiring connec-
tions to the tele-
phone circuit. 
Since the con-

versation is picked 
up inductively, 
you merely place 
the pickup unit 
under the phone 
cradle set, put the 
phone on the cab-
inet as in Fig. 2 
and you're ready 
to start talking or 
listening. It may 
be used for incoming or outgoing calls and the 
whole family, as in Fig. 1, can talk to and hear 
the caller simultaneously as though he were in 
the same room. It's very useful for business too, 

This loudspeaker phone attachment frees 
both your hands while you or a group of 
people carry on a phone conversafon 

By HAROLD P. STRAND 

Placing the phone hand set in position on the amplifier cabinet 
when receiving or making a call automatically turns on 

amplifier switch. 

for group phone 
discussions or tak-
ing notes, typing, 
etc., which re-
quires the use of 
both hands while 
carrying on a 
phone conversa-
tion. 
The unit is built 

around a tele-
phone amplifier 
kit which is modi-
fied for two-way 
conversation. 
Complete parts list 
and source of sup-
ply are given in 
the Materials List. 
Start by assem-
bling the trans-
formers, battery 
clip and transistor 
sockets to the pre-
punched chassis as 
in Fig. 3A care-

fully following the step-by-step instructions in-
cluded with the kit. The sockets are locked in 
place by a rectangular spring ring that is forced 
down over the lower end of the socket with a 
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screwdriver. Be sure to place 
sockets in their holes so the ter-
minal with the widest spacing is 
positioned as in Fig. 3. 
When mounting the transform-

ers, check with Fig. 3C to make 
certain you have them positioned 
so that wires of the correct color 
can be inserted through the holes 
intended for them. For example, 
transformer T2 in Fig. 3A must 
have a blue and red wire going 
through hole 7 and a green, yel-
low and black wire through hole 
8 as shown in Fig. 3C. 
Before installing the volume 

control and switch (Fig. 3B), cut 
off the shaft so it will be 7A0 in. 
long instead of 3,43 in. as called for 
in the kit instructions. The addi-
tional length is needed because a 
wooden cabinet will be used in 
place of the metal one supplied 
with the kit. Now mount the ter-
minal strips and jack as in the 
bottom view, Fig. 3B, and prepare 
to wire the unit. 
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Use a small Un-
gar soldering pen-
cil as in Fig. 4 
and the resin-core 
solder furnished 
with the kit. You 
will have to splice 
on additional wires 
in two instances so 
the leads can reach 
their terminals. 
Slip a small piece 
of spaghetti tubing 
over the splices for 
insulation. It will 
also be found that 
spreading the 
transistor socket 
terminals a bit will 
aid in keeping the 
connections from 
shorting each oth-
er. Where a heavy 
lead from a re-
sistor or capacitor 
must be soldered 
to a socket termi-
nal which already 
has wire attached, 
do not attempt to 
wrap this around 
the terminal too, 
as it will make a 
rather bulky joint. 
Simply place the 
end of the lead 
against the termi-

Flow the solder into the joints but avoid excessive use of solder which 
builds up a bulky joint. 
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nal and depend on a good solder-
ing job to secure it. 
Take particular note of the plus 

sign on capacitors Cl, C2, C3 and 
C4 and connect them to points 
shown in Fig. 3D. Two 10-in. 
speaker leads are specified and 
after connecting them to points F 
and G in Fig. 3C, carry them 
through hole 17 for connection to 
the speaker. Insert a small sewing 
needle into the transistor sockets 
to spread them slightly so you will 
not have difficulty getting the 
transistor leads, which have been 
cut off to %-in. long, started in 
their sockets without bending. 
To test the unit, put the battery 

in its clip and connect it, and in-
sert the phono pick-up coil plug 
into jack J1 in Fig. 3. Place the 
pick-up coil under the phone base 
about two-thirds of the way back, 
and turn on the amplifier switch 
by rotating the knob shaft about 
half way to the right. Then lift the 
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phone hand set and see if you get a dial tone from 
the speaker. Turning the volume control shaft to 
the left should lower the volume and to the right 
increase it. When you turn it to the right too 
much, however, you will probably get an annoy-
ing howl resulting from feed-back oscillations 
that can be avoided by keeping the tone level be-
low this point at all times. 

If you get no sound from the speaker or the 
volume level is unsatisfactory with the control 
all the way to the right, you have probably made 
some error in the wiring or it could be due to 
a defective transistor. Go over the wiring first, 

Slide a piece of spaghetti tubing over the soldered 
splice after connecting leads for cradle switch. 

f 

PLUNGER 

1"BRASS 
. 
" OR 
STEEL 

2 DIA. HOLE, 

9 .„..1 RECEIVER RESTS 
4 ON RUBBER PIECE 

RECEIVER  

.2 :4' HOUSING 

Si 

2 DIA. 

DRILL 

I•7 
9 

FRONT 
END 

5' 
16 

•T 

4   

CABINET DETAILS 

r , 
, 32 Ike— IL t — .I 4 -t- — ‘___3: - 

4- I i 

I .,, 4  1--- ii"oeiLE 

u 2.. ""1 i FOR PRESS 
. 3" 4 1-.•  

)7
FIT WITH 

T TUBE 

A HAND-SET REST 1.1  I r  16 21* 

MAPLE RABBET 

q RADIUS 

2 T6 

-•  —I- 2jWOOD 6 

76 

STRIP 5" 
SIDES 

_  

1.• 4 

3 
II 

TI THICK RUBBER 

1 3' 

31-6 

• 117.'74 

\ " 176 

ESNI DE° P 



82 RADIO-TV EXPERIMENTER 

== 
MATERIALS LIST—TELEPHONE AMPLIFIER 

No. Req. Size and Description 
I. telephone pick-up coil MS-16 
1 Burgess 9-volt battery 2N6 
1 telephone pick-up amplifier kit KT-131 consisting of the following parts: 

No. Req. Size and Description 
1 2M FD -6M FD, 6v-15v electrolytic 

capacitor 
1 8MFD, 6v-15v electrolytic 

capacitor 
1 2 M Ft), 6v-15v electrolytic 

capacitor 
1 6M FD-10MFD, I5v electrolytic 

capacitor 
1 5.000-25,000 ohm volume con-

trol with switch 
1 470.000 ohm V2 watt resistor 
1 150,000 ohm I/2 watt resistor 
1 270.000 ohm 1/2  watt resistor 
1 12 ohm I/2 watt resistor 
1 4700 ohm 1/2  watt resistor 
1 68 ohm 1/2  watt resistor 
1 transformer 
1 transformer 
1 transformer 
4 transistors (CK722, 2N107, 

or equiv.) 
4 transistor sockets with 

retainer clips 
1 speaker, PM-3.2 ohm voice coil 
1 chassis 
1 cabinet 
1 knob for volume control 
1 battery snap assembly 
3 terminal strip, 2 insulated lugs 
13 4-40 x 1/4 " screws, cad. plated 
13 4-40 x 1/4 " hexagonal nuts 
1 #6 solder lug 
1 jack 
1 Plug 

nut, hexagon (for volume control bushing) 
wire, spaghetti, solder 

The above kit and parts can be obtained from Lafayette Radio, 165-08 Lib-
erty Avenue, Jamaica 33, N. Y. 

No. Req. Size and Description 
1 lazy boy ash tray #1435 (cigar and department stores about $1) 
2 about .025 x x 3i/É phosphor bronze or hard spring brass for cradle switch 
2 silvered contacts cut (rein an old relay for cradle switch 
1 I/8" I.D. X 3/16 0.D. x 1" long brass tubing for cradle switch 
1 vs" dia. x 1%" long brass rod for cradle switch 
1 31/2 x 31/2 " grille cloth for speaker opening 
J. pc 1/4  X 12 x 30" birch or gum plywood for cabinet 
1 11/16 x 13/16 x 2" solid maple stock for hand-set rest block 
1 % x 514 x 51/4 " solid birch or pine (turn to make ring for large front open. 

mg) 
1 I/8 x 21/2  x 21/2" rubber for bottom of receiver housing 
2 .025-.030 x 1/4  x 1" sheet aluminum or other metal for chassis holding 

brackets 
4 4-40 x 1/4" rh machine screws 
1 Vi 6 X 57/8 x 55/8" black Bakelite or 1/8" plywood for back cover 

Misc. screws, nuts, stain, shellac or enamel, brads, glue, etc. 

Symbol 

CI 

C2 

C3 

C4 

Rl 
R2 
R3 
R4 
R5 
R6 
R7 
Ti 
72 
13 

TRI, TR2, TR3, TR4 

Si, S2, S3, S4 

TSI, TS2, 153 

GLI 
Ji 
PI 

Part No. 

AR104 (or equiv.) 
AR109 (or equiv.) 
ARI19 (or equiv.) 

MS-275 

131-500 
131.549 

Eby 45-2 

52 
MS-282 
MS-281 

and if you find it to be okay, have 
the transistors tested at your local 
radio repair shop. Also try placing 
the pick-up unit at various places 
against the side of the phone base. 
With the new-type phones it may be 
found that the loudest signals can be 
obtained with the pick-up taped to 
the right side of the phone base. 
When everything is working satis-

factorily cut the red battery lead 
from the volume-control switch and 
solder on two leads as in Figs. 5A 
and 6 that will later go to the phone 
cradle switch. 
To anchor the chassis to the new 

wooden cabinet, make up two alumi-
num brackets as in Fig. 5D and fasten 
them to the chassis as in Fig. 3D with 
4-40 x 1/4 -in. rit screws. 

CABINET 
TOP 

RECEIVER 
HOUSING 

8 

5" CIA. 

A 
RING 

J._ 

With the chassis completed, make 
the wooden cabinet from 1/4 -in, birch 
plywood as detailed in Fig. 7. Cut the 
holes in the right side, top and front 
pieces before assembling. Use glue 
and brads on all joints and fill coun-
tersunk brads with wood putty. The 
back of the cabinet is left open for 
inserting chassis, speaker etc., and 
later covered with a piece of 1/16-in. 
Bakelite. 
A metal disc from a #1435 Lazy 

Boy ash tray is used to gather and 
reflect the sound of your voice into 
the transmitter of the phone hand 
set as in Fig. 8. This tray is parabolic 
in shape and serves the purpose very 
well. Cut off the fabric base and re-
move the cigaret holder bar with a 
pliers as in Fig. 9. 
To support the ash-tray, turn a 

wooden ring to the dimensions given 
in Fig. 8A. Turn the inside diameter 
of the ring for a snug fit with the 
ash tray. Set the rim of the tray 
about r,g in. from the outer edge of 
the ring and fasten with three 1/2 -in. 
long wire brads. Two of the brads 
can be driven through the original 
holes in the tray and one additional 
hole drilled. Fill the space between 
the tray and wooden ring at the back 
with wood putty. Assemble the ring 
into the hole cut in the cabinet front 
with glue. 
To support the receiver end of the 

phone hand set, make up the shallow 
box-like housing detailed in Fig. 7B. 
Cement a 21/2  x 21/2 -in, piece of 1/2 -in. 
thick rubber inside the housing to 
protect the receiver, and fasten the 
housing to the underside of the cab-
inet top with the 3à in. side facing 
front. 
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Pinch the bends in the cigaret bar together to remove 
it from the ash tray. 

Make the hand-set rest from solid maple stock 
as in Fig. 7A. A Handee motorized hand tool was 
used to cut the curved rabbet, however, hand 
chisels could be used instead. The rabbet should 
be large enough to clear the rim of the ring hold-
ing the ash tray. Then drill a :Yu in. hole for the 
sleeve Figs. 7A and C. Place the hand-set rest 
in position on the front of the cabinet to locate 
and drill the 46-in. hole through the cabinet top. 
Also drill four small holes through top for #2 
x rh screws. 
Before fastening 

the hand-set rest 
permanently in 
place finish the 
cabinet and rest 
piece with stain, 
white shellac and 
varnish fora 
natural finish, or 
enamel undercoat-
er followed by a 
coat of semi-gloss 
enamel of the col-
or you desire. 
Sand lightly be-
tween all coats 
except the last one. 
When the unit is 

in use, the phone 
hand set is placed 
in position on the 
cabinet as in Fig. 
1. The weight of 
the hand set auto-
matically turns the 
unit on because 
the plunger in the 
rest is forced down 
and depresses the 
switch contact 
springs and closes 
the switch as in 
Fig. 8. Make the 
two contact springs 
as in Fig. 5E and 
cut two contacts 

Solder leads connected to red battery lead and volume-control 
switch to cradle switch springs. 
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from an old relay to solder to the spring ends. 
Then mount the springs to the underside of the 
receiver housing as in Fig. 10 so the contacts meet 
when the plunger is pressed down, and solder on 
the two leads from the volume-control switch and 
battery (Fig. 5A). Cement a piece of speaker 
grille cloth to the inside of the cabinet side over 
the speaker opening and bolt the speaker in place 
with four 4-40 x 1/2 -in. screws. Set the chassis 
inside the cabinet and bolt it down with two 
4-40 x 1/2 -in, screws through the chassis brackets. 
To cover the open back of the cabinet, use a 

piece of Y16-in. Bakelite or V8-in, plywood and 
fasten with #2 x 1/2 -in. fh screws. A slot can be 
cut in the cabinet side or back to clear the wire 
from the phone pickup unit. 
To operate the telephone amplifier, place the 

pickup unit under the phone cradle-set base or 
tape it to the side, whichever works best, and 
adjust the volume control about half way to the 
right. Then pick up the phone hand set and dial 
the number you're calling in the usual manner. 
The phone can either be held in your hand while 
dialing or placed on the cabinet rest. If placed 
on the cabinet you should be able to hear the 
dial tone through the loudspeaker. When your 
party answers, adjust the volume control to bring 
in the speaker's voice as loud as possible but 

below the point 
which causes an 
annoying howl 
due to feed-back 
oscillations. 
When you speak, 

project your voice 
into the ash tray 
surrounding the 
phone transmitter. 
You need not be 
closer than 18 in. 
as long as you are 
in front of the 
cabinet and talk-
ing in a clear voice. 
Speaking a little 
louder than nor-
mal, you can carry 
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on a conversation standing back as far as 6 ft. 
An additional and larger speaker can be added 

if you wish to have the caller's voice heard louder 
or in another room. Use a 6-in., 3 to 4 ohm speak-

er connected with a plug and jack as in Fig. 5C. 
Plugging in the jack will automatically cut out 
the small speaker. Removing the plug will again 
put the small speaker back in the circuit. 

Easier Dial Reering:ng 

• If you have ever attempted to restring a ra-
dio's dial cord, you know how easy and frustrat-
ing it is to have the cord slip from a pulley just 
as you have the job almost finished. There's no 
need to make several attempts before finishing 
the job—do it the first time by using strips of 
masking tape to temporarily hold the cord in 
place.—J.A.C. 

No-Clog File for Solder 

• Ever try filing excess solder from a part with 
an ordinary file? Didn't the file teeth soon lose 
their bite because they filled up with the soft 
solder? A headless woodscrew chucked in an 
interchangeable screwdriver handle makes a 
"file" that will not ever clog. You can also use 
it on aluminum, Bakelite, and other soft mate-
rials with no danger of its teeth clogging.—J.A.C. 
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New VOICE for Stereo Hi-Fi 

II 
(A+B)+(A-B) 

1/ 

FM TUNER TUNER 
A-B 

MULTIPLE <ER ADAPTER 

,BAND 
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FILTER 

DE -EMDHASIS NETWORK 

DEMOD-

ULATOR 

I
N the broadcasting of stereophonic sound, the 
big word at the moment, and we think for 
some time to come, is "multiplexing." 
And multiplexing, at the time of writing, has 

more aspects than a tomcat under attack by six 
dogs, moves about as fast and is the center of 
about as heated a controversy. We will get back 
to multiplexing in a moment, but first let's view 
the stereo broadcast picture. Stereo can be gotten 
into your home by radio waves as well as on 
recordings. And how best to do so has recently 
set the entire broadcasting industry on its ear. 

It's a matter of "you take the A channel and I'll 
take the B channel"—and we have to get them 
both to your home at the same time. At a glance, 
it would appear that two complete radio broad-
casting units would be required to radiate the 
two stereo channels, just as two amplifiers and 
two speaker systems are required to present them 
in the home. And in fact, most of the actual stereo 
broadcasting that has been done until recently 
has used just this method. 
Hands Across the Channels. In many areas, 

friendly or affiliated AM and FM stations have 

We've had stereo tapes, 
discs and two-station 
broadcasts. Now new 
compatible systems—in-
cluding multiplexing— 
make one radio station 

twins 

By CLIFF HALL 

New Sherwood multiplex adap-
ter, retailing for about S55.50, is 
designed to adapt conventional 
FM tuners to receive multiplexed 
stereo broadcasts. Function it per-
forms is indicated in drawing 

below. 

A+B 

CHANNEL A 

AMPLIFIER 

A -B 
PHASE 

SPLITTER 

.,CHANNEL B 

PLI FIER 

- A-B) 

2B 

combined facilities for stereo broadcasts, with 
each station putting out one channel. In many 
cases this will continue, at least for a time. 
This practice has led to the birth of the so-

called stereo tuner which is, actually, an AM and 
an FM tuner, with separate controls and dials, are 
mounted on a single chassis. They can feed the 
two sides of your stereo amplifier simultaneously 
from any combination of AM and FM stations in 
your area, and they offer the economy advantages 
of a power supply and some other parts used in 
common. 
Or you can simply use an AM and an FM radio, 

appropriately placed, and have a stereo effect 
of sorts, although without a high level of fidelity 
nor the advantages of balance and phasing. 
Again, in some cases, the two stereo channels 

have been put on the air by cooperating TV and 
broadcast stations, as in recent experiments by 
WTTW, Chicago's non-profit educational televi-
sion station, and WFMT (FM). This latter meth-
od, incidentally, can yield reasonably high fidelity, 
since the TV sound signal is actually a very high 
frequency FM signal. 
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A 

A 
e PICKUP 

PATTERN 

Conventional Concept: 2 car-
dioid mikes at "normal" lis-

tening angle. 

AB 
Binaural Approach: 2 car dioid 
mikes separated by solid obstruc-

tion-like ears. 

Major disadvantage of this broadcast method 
should be obvious: There's no profit in it. Not 
only are two broadcasting facilities being tied up 
to put out a single program, but neither station 
is putting out a "full" program. In other words, 
when you tune to only one of the cooperating 
stations during a stereo broadcast, you hear the 
full orchestra all right, but you hear it as though 
you were sitting way at the side of the audito-
rium. Actually, what you are hearing is the same 
thing you would hear by playing only one chan-
nel from a stereo recording. 
Thus, for the millions of listeners who do not 

have stereo tuning facilities, this program is 
something less than adequate. What's more im-
portant, it's mighty close to impossible for this 

O 15 KC 20KC 

Conventional FM carrier modulates 15-20 kc. 

PRIMARY CARRIER SUBCARR1ER 

O I5KC 50 KC 

Storecast multiplex broadcasts public show on pri-
mary carrier cutting off at 15 kc, commercial pro. 
gram on subcarrier centered at 50 kc (approx.). Gap 

is used for switching pulses. 

PRIMARY CARRIER SUBCARRIER 

r 4 Yrrr  
O I5KC 20KC 25KC 80 KC 

"Ideal" multiplex Jot stereo might use 1st 15-20 kc 
A-I-B signal, rest of modulation spectrum to insure 

fidelity of A—B signal. 

PRIMARY CARRIER 
(A+ B FOR STEREO) 

1ST SU8CARRIER 
(A-8 FOR STEREO) 

2NO SUBCARRIER 
1STORECAST SHOW) 

O I5KC .126KC 
5 KC [.. 

I 65 KC .1 

14- 8 KC 

KMLA-FM system compresses stereo "difference" sig. 
nal into 5-kc-wide band at 16 kc, broadcasts com-
mercial monophonic program at 65 kc separately. 

A 
reason to sell to a 
sponsor, and espe-
cially is this true 
in TV with its vast-
ly higher costs. 
Compromises Tried. One of the efforts to 

lick the problem attempted by some broadcasters 
has been to increase the "dilution" of the stereo 
effect, some of which—deliberately—is always 
present in any case. 
While we are accustomed to thinking of stereo 

as coming from two microphones placed at an 
appropriate listening angle, this in fact is not 
usually the case. Depending upon the studio, the 
program material and the recording method, 
sound engineers might use a variety of setups. 
These might vary from the older "binaural," 

involving two omni-directional mikes about six 
inches apart with a solid object between them— 
like the ears on your head—("B" in Fig. 3); 
through such others as the "stereosonic," using 
two cosine (two-directional) mikes close together 
("C" in Fig. 3); the "longitudinal," using several 
omni-directional mikes spaced front to back and 
recording differences by time delay ("D" in Fig. 
3); the "mid-side," employing a cosine and a 
cardioid (one-directional) together, from which 
A, B and C channels can be derived ("E" in Fig. 
3) ; combinations of any of these methods, or a 
much larger bank of individually placed mikes. 

In recent practice, the last method is the most 
frequent, with as many as six tapes sometimes 
recording at once, later to be mixed selectively 
(some with echo chamber effects, etc.) in making 
the final master record. In any case, each of your 
two stereo channels always contains a certain 
amount of the total or "sum" information, except 
in some of the stereo demonstration records to 
which deliberate hokum has been applied. 
Thus, some broadcasters have tried diluting the 

stereo effect enough that each channel held 
enough sum information to be satisfactory heard 
alone. 

Finally, FM multiplexing has come over the 
horizon as a "new" stereo broadcasting method, 
which many think holds the essential answers. 

Stereosonic Recording: 2 co-
sine mikes together separat-
ing channels by direction. 
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A 

Longitudinal Method: 
omni-direc-
Donal mikes separate 
sound by time delay. 

• 

CARDIOID 

PATTERN 
A+B+C 

COSINE 
B-

Mid-Side Recording: Cosine mike picks 
up A channel and out-of-phase B chan-
nel; B phase is reversed and some 

cardioid pickup added to bal. 

It permits the broadcasting of a "full" program 
for listeners who have only monophonic equip-
ment, and the simultaneous broadcast of fully 
separated stereo over the same station—and more 
as well. 
Poor Broadcaster's Friend. With the burgeon-

ing of TV after World War II, radio time sales 
became so competitive many FM stations were 
threatened with extinction. To save themselves, 
hordes of them went into the background music 
and storecasting business, leasing receivers to 
factories, offices and stores and patterning their 
programs to these commercial clients. 
None too happy that this constituted "public" 

broadcasting in the accepted sense, the FCC 
none-the-less didn't know what to do about it— 
until someone thought of multiplexing. 

Really, the principle is not new at all. It can be 
compared with the method by which the phone 
companies send a number of messages over the 
same wire or radio relay. The basic message 
travels, of course, at normal sonic frequencies 
(referred to as the primary carrier). Then, the 
next message is translated electronically into a 
supersonic frequency band (first subcarrier) and 
travels right along with the first. A second sub-
carrier at still higher frequency can be placed 
above the first, and so on. At the receiving end, 
matching electronic equipment simply translates 
the subcarriers back to the sonic range. 
Adapted to FM, this means the station can 

broadcast one program, for the general public, 
on its primary carrier, using the spectrum up to 
15 or 20 kc. Then, by multiplexing a subcarrier 
band above that, say centered about 50 kc, it can 
simultaneously transmit an entirely separate 
program, inaudible to the "public," for its com-
mercial clients. Lo, one FM station is now two, 
but requiring only a single assigned wavelength, 
a single transmitter, single antenna tower, etc. 
Stereo Weds Multiplex. But, to satisfy his 

Current Practice: Mikes placed for 
individual purpose, separately taped, 

"mixed" in laboratory. 

advertiser, the broadcaster must 
put out the full program—chan-
nel A plus channel B—over his 
primary carrier, so that the thou-
sands who do not yet have stereo 
can hear a full monophonic pro-
gram. 

Next, to modify this primary signal (A+B) so 
that it can be unscrambled by the receiver into 
a separate A channel and B channel for stereo 
listening, he must broadcast over his subcarrier 
(by multiplex) a signal capable of modulating 
the primary signal into its components. 
A great many engineers are still at work per-

fecting methods, the FCC has not yet established 
standards and there are some differences of opin-
ion on how best to do the job. Yet, in general, 
the "sum and difference" method is being used. 
Stated as an algebra problem, this means that 
while the primary carrier is broadcasting A-I-B, 
the multiplex carrier is broadcasting A-B, or the 
difference between the two channels. Then: 
(A-FB) -F (A—B) = 2A; (A-1-B) — (A —B) = 2B 
—which looks simple on paper. Actually, such 
problems as evolving the A—B signal and elimi-
nating cross-talk are still bothersome. 

In practice, the A+ B signal is ordinarily passed 
through a de-emphasis network and straight on 
to both stereo amplifiers (Fig. 2). Meanwhile, the 
A—B signal is picked off by a bandpass filter 
ahead of the de-emphasis network, is demodulated 
and is translated by a phase splitter which passes 
the in-phase portion of the signal to the A amp 
and the out-of-phase portion to the B amp, thus 
restoring the stereo effect. 
All of this is accomplished within a small 

multiplex adapter (Fig. 1) which is fed by your 
conventional FM tuner and which in turn feeds 
your stereo amplifiers. 
Current multiplex adapters are all of the wide-

band type, translating into an audible signal 
whatever material is being broadcast by the sta-
tion's subcarrier. Thus, if two separate signals 
are being broadcast at once (as is being done, for 
instance, by KMLA-FM, Los Angeles, experimen-
tally), both signals would be heard at once, 
garbled together. To separate them will require 
adapters specifically designed for the job. 
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Seconds Timer for Photo Printing 

This photo lab timer is easily seen even when the 
safe light is rased. The single hand revolves once a 
minute, with each major division representing five 

seconds. 

L
ARGE enough to see 
in the dim light of your 
darkroom, this photo 

timer, which can be made 
in one evening for a few 
dollars, will aid you in con-
trolling exposure and devel-
opment tirrnng to produce 
uniform prints (Fig. 1). 
Make the case (Fig. 2) of 

1/4-in, birch plywood, cut-
ting the pieces to size and 
dressing the edges square 
on a sanding disc. When 
cutting and sanding front 
and back panels, brad them 
together so that they will 
be exactly the same size. 
Drill a 1,4-in. dia, hole in 
one of the 12-in, sides, cen-
tering it each way for the 
line cord. Using Ole and 
brads, assemble the case 
sides, then before fie glue 
sets, attach the back panel 
with glue and brads. Drill 
holes in front panel as in 
Fig. 2, and apply walnut 
penetrating oil stain to both 
case sections. Allow to dry 
for about 5 min., then wipe off surplus stain with 
a cloth. Set aside to dry for about 2 hours, then 
apply 2 coats of thinned white shellac, smoothing 
when dry with fine steel wool. Finish with a coat 
of paste wax. 
Our clock dial came from an old commercial 

clock found in a repair shop. Use a similar one 
or letter a piece of white cardboard. Glue or 

i° 
DIA HOLE FOR 
LINE CORD 

33 °Fun FOR 
4, 0 !CREWS 
LOCATE AS REWIRED 
TO Fr MOTOR MOUNTING r 

HOLES 

CASE FRA 

a 

MATERIALS LIST—PHOTO TIMER 

Amt. Description For 

2 1/4  x 11/2  x 12" birch plywood 
2 1/4  x 11/2  x 121/2" birch plywood 
2 1/4  x 121/2  x 121/2 " birch plywood 
1 111/2-12" dia. clock dial from old com-

mercial clock or letter on white cardboard clock face 
1 synchronous timer motor such as Hayden, 

Cramer or Telechron, rated at 115 v., 
60 cy.. 1 rpm (available for $1.49 
from Radio Shack, 167 Washington, 
Boston. Mass. Cat. #R-6821) 

1 terminal strip, Jones type 2-140 wire connections 
7 ft rubber or plastic parallel lamp cord with 

male plug line cord 
1 pc 1 x 71/2 " sheet brass. 0.025" thick hand 
1 pc 1/2 2" thick scrap aluminum or brass hanger strip 
2 4-40 x 3 8" screws and nuts motor 
4 e.4 s 1/4 " rh wood screws dial 

2 4 x rh wood screws terminal strip 
8 e.2 x I/2" rh brass screws front panel 

small brads, glue. walnut penetrating 
oil stain, white shellac, paste wax, acid 
core solder, flat-black paint 

1 4 x 1/4 " rh screw hanger strip 

e 48 DRILL OR 
TO FT SCREWS 
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• e DIA , • 
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MOTOR SHAFT 

BACK OF I. RPM TIMING MOTOR 
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SHORT WOOD SCREW MOTOR 
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1111E CORD 

smoie w000 strew 
INTO PANEL TERMINAL STRIP 

MOTOR AND CONNECTIONS 

SONARES 

k:40LE eHOLE 2 

MANGER STRIP 
4 

Too PANEL i• 
MATERIAL 

BIRCH PLYWOOD-
BOTTOM PANEL 
SAME SIZE AND 
MATERIAL BOT 
NO ROLES 

SHAFT BEARING 

-- -90 SCREW 
AND NUT 

MOUNTING TAB 

SOLE TO FIT MOTOR SHAFT 
TIGHTLY. SOLDER TO SHAFT 

\. 

5 6 r 7 
SECOND HAND DRILL HOLES 

.025"THICK BRASS THEN C.UT TO SHAPE 

frame 
frame 
front and back panels 

screw-fasten at 12, 3, 6 and 
9 to the front panel. 
The motor is of the syn-

chronous timer type that 
can usually be picked up for 
right around about $1.50 
(see Materials List). With 
motor shaft projecting 
through the dial, attach 
motor to back of front panel 
with 4-40 screws and nuts 
(Fig. 3). Attach a terminal 

2 

strip to make the connec-
tions between the motor 
leads and the line cord 
which runs through hole in 
frame bottom. Knot cord 
just inside the frame to 
prevent strain on terminal 
strip. Now turn front panel 
over and attach to case with 
#2 or 3 x 1/2 -in. rit brass 
screws. 
Lay out clock hand on 

sheet brass as in Fig. 4. 
Drill 1/4 -in, holes and cut 
out roughly to size with 
tin snips, then file to final 
shape. Drill the hole for a 
tight fit with the motor 
shaft. If the shaft has a 

square end, file the hole square. Solder the hand 
in place with a drop of acid core solder and apply 
a coat of flat black paint. Lastly, make a hanger 
strip (Fig. 4) and fasten to back of case with an 
rit screw. Mount the timer, plug in, and you're 
ready to go. The hand makes a round trip each 
minute so read as you would the clock second 
hand.—H. P. STRAND. 
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Transistor Audio Amplifier 
By HAROLD P. STRAND 

This amplifier converts a transistor 
earphone radio receiver to loud-
speaker operation. After testing, it 
will be mounted in the enclosure 
for a 6 in. speaker shown at right 

in photo. 

TRANSISTOR uxpeliliienters who have built 
a radio for earphone reception soon find that 
they would like an amplifier to which the 

radio can be connected for loudspeaker operation. 
The amplifier shown here (Fig. 1) was designed 
especially for this purpose and will provide ex-
cellent volume with a 6 in. or larger speaker 
having a 3-4 ohm voice coil. The total cost of 
building the amplifier will be around $18.00, in-
cluding $8.85 for the coupling transformers. 
Four transistors are used in a transformer cou-

pled circuit for maximum gain. If you wish you 

13" 
IC 

et 33 DRILL 

-03\ FOR PHONO 
INPUT JACK 

" 16" 8 5 11 El  

BEND ON DOTTED 
LINES 

can substitute Raytheon 
CK722 transistors for the 
G.E. 2N 107 transistors 
used in the original am-
plifier, or you can obtain 
somewhat greater gain 
by using CK721 in the 
first two stages and CK-
722 in the push-pull out-
put. While several of the 
other PNP types should 
work out about as well, 
do not use the NPN 
transistors, such as the 
Sylvania 2N35, since 
their battery polarity 

I must be reversed lioin that shown in the dia-
grams or they will be ruined. Transistors require 
very close matching between stages and also be-
tween the output and the speaker if distortion is 
to be avoided. Transformers provide the best 
method of matching impedances. 
Shape the chassis from sheet aluminum (Fig. 

2). Note that the volume control and switch are 
placed on the front of the chassis and the two 
jacks at the back. While this is suitable when 
amplifier is used on the bench for experimental 
purposes, switch and jacks can all be located on 

one side for more con-
venience if you prefer to 
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mount chassis in speaker 
cabinet or baffle. 
Lay out top chassis 

holes and drill, starting 
the socket holes as a 
marked rectangular area 
and finishing with a 
small file (Fig. 3). Sock-
ets offer a decided ad-
vantage over soldering 
leads directly to termi-
nals by avoiding damage 
from the heat of solder-
ing, and permitting you 
to change transistors 
around in the circuit 
when testing a new unit 
in order to obtain mini-
mum distortion and best 
gain. Each socket has a 
locking ring which is 
pushed down over the 
lower end of the socket 
to hold it firmly in place. 
The other holes are made 
with a #33 drill to take 
4-40 screws which, with 
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Drilling the top holes in the sheet aluminum chassis. 
Lay out socket openings to size with a pencil, then 
drill and lile to shape them to fit socket snugly. 

RADIO•TV EXPERIMENTER 

and place them in the circuit with relation to this 
polarity as given in the diagrams. When soldering 
to transistor socket terminals, which are closely 

nuts on the bottom side, are used to secure the 
transformers and the battery clip. If you prefer 
to use 2-56 or 3-56 binder head screws about Yin 
in. long, for neater mounting of these miniature 
parts, use a smaller drill. 
Assemble the parts, soldering all connections 

(Fig. 4). Use a small soldering pencil such as the 
Ungar type for most soldering at terminals. 
Where the heat is not sufficient to thoroughly 
flow the solder, as at larger terminals or where 
several wires connect, use a soldering gun or small 
iron. Avoid using too much solder, especially at 
transistor socket ter-
minals, since it takes 
only a bit of rosin-
core solder to make a 
perfect joint on clean 
metal and excess sol-
der may run down 
and short-circuit to 
some other terminal 
or connection. 
Be sure to select the 

correct values of re-
sistors and capacitors 
as detailed in Figs. 
4 and 6. Capacitors 
are marked for their 
values, and resistors 
use a color code 
which can easily be 
determined by check-
ing a color code chart 
of RETMA stand-
ard color code values. 
When installing capa-
citors, make sure you 
observe the plus and 
minus ends of each 
electrolytic capacitor 

MATERIALS LIST— TRANSISTOR AUDIO AMPLIFIER 

All parts except sheet aluminum available from Lafayette Radio, 
Dept. SM, 165-08 Liberty Avenue, Jamaica 33, N. Y. 

No. Description 
1 pc. sheet aluminum .025-.030 x 11/8 x 27/8" (battery holder) 
1 pc sheet aluminum .040-.045 x 53/16 x 63‘" (chassis) 
4 transistors, G.E. 2N107 or Raytheon CK722 (99e each) 
4 transistor sockets MS-275 (19e each) 
1 RCA VS-300, 9 volt battery 
2 battery terminal clips for VS-300 battery (1 plus, 1 minus) 
1 miniature volume control with switch 10,000 ohms VC-28 
1 miniature knob for 1/2 " shaft MS-185 
1 RCA-type phono jack MS-168 and plug MS-167 (13e per 

pair or KI-49, 10 pairs for 79e) 
1 miniature phone jack MS-282 and MS-281 plug 
1 AR 104 input transformer 
1 AR 109 driver transformer 
1 AR 119 output transformer 
1 20 mfd 15 volt Argonne capacitor 
1 2 mfd 6 volt Argonne capacitor 
1 2 mfd 15 volt Argonne capacitor 
1 8 mfd 15 volt Argonne capacitor 
1 .05 mfd 200 volt paper capacitor 
1 .005 mfd disc capacitor 
1 .01 mfd disc capacitor 
1 470 K I/2 watt resistor 
1 150 K 1/2  watt resistor 
1 270 K 1/2 watt resistor 
1 1200 ohm 1/2 watt resistor 
1 12 ohm Va watt resistor 
1 4700 ohm 1/2  watt resistor 
1 68 ohm 1/2  watt resistor 
1 22 K 1/2 watt resistor 
2 two-terminal Bakelite mounting strips MS-232 
1 one-terminal Bakelite mounting strips MS-231 (mounting 

foot should extend up for ground connections or otherwise 
use a solder lug under foot). 

5 small solder lugs 

SPEAKER 

1 6" speaker Utah or similar make 
1 speaker enclosure or baffle SB-10 or similar type for 6" speaker 
4 ft. light plastic-covered 2-conductor cord 
1 miniature phone plug MS-281 

4-40 screws and nuts for mounting parts, hook-up wire, 
solder, etc. 
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spaced, first bend the terminals apart 
slightly so that there will be no dan-
ger of a short between them from 
soldered wires or leads. Leads should 
be only long enough to reach ter-
minals. 

Final assembly steps are to place 
the transistors in their sockets and 
fit the battery in its clip, which is 
bent from sheet aluminum and 
screwed to top of chassis (Fig. 5). 
Solder the snap-on clips to insulated 
leads that have been brought up 
from under the chassis through a 
drilled hole. Be sure to solder the 
clip that fits on the positive (plus) 
side of the battery to the lead that 
connects to the chassis as ground 
through the grounded terminal of the 
terminal strip. The other clip (nega-
tive or minus) connects to the other 
lead which goes to one side of the 
switch on the volume control. An 
error in battery polarity can result 
in ruined transistors. 

Before using, test the transistors in 
a transistor tester (see p. 128 of Vol. 4, No. 545, 
RADIO-TV EXPERIMENTER, available for 50e) to save 
time you may consume looking for trouble in a 
circuit which lies directly in a defective transistor. 
A transistor should test with low leakage and a 
gain of at least 25 for the G.E. 2N107 or 22 for 
the Raytheon CK722, with a preference for tran-
sistors placed in some parts of a circuit that show 
a gain above these values. 
Connect the radio to the amplifier (Figs. 5 and 

7) with a piece of shielded cable with plug con-
nections to fit the ra-
dio and amplifier 
jacks. This eliminates 
or reduces possible 
hum or stray pickup. 
Connect the amplifier 
to the speaker with 
ordinary rubber- or 
plastic-covered wire 
and a miniature 
phone plug. 
To turn on the am-

plifier, rotate the vol-
ume control shaft 
clockwise until a 
click is heard, con-

INPUT RCA TYPE 
PHONO JACK 

Connections between the radio and the amplifier and the amplifier 

and the speaker are made with plug-in cables. Shielded cable is 
used between radio and amplifier to avoid hum and other dis-

turbances. 
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tinue to turn to increase volume. With 
a speaker with a 3-4 ohm voice coil plugged into 
the output jack and the volume control fully 
advanced, you should hear a good hum when 
you touch a finger to the center terminal of the 
input jack. The hissing sound in the background 
is typical of transistors and cannot be helped. 
However, it will be reduced at lower volume 
levels or when a radio receiver is plugged into 
the input jack. 
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Combination Intercom-Radio Set 
For party line service and music, you nerd only two or more crank-type 

telephones, an ac-dc receiver and hookup wire 

By THOMAS A. BLANCHARD 

THE quaint rural crank-type tele-
phone is rapidly vanishing from 
the American scene. Interior 

decorators have been buying up 
these bits of Americana and con-
verting them into costly antique 
çonversation pieces such as Spice 
cabinets, Pin-Up Lamps, Liqueur 
Chests, etc. Here, we have used one 
of these antique telephones as a 
novel radio cabinet while preserving 
its original function as an inter-
communicating device. Two or more 
of these wall phones may be rewired 
as in Fig. 5 and used to provide party 
line service (Fig. 1) between the 
several floors of the home; or home 
to garage or barn. 

Since most every home has a 
small table-model radio set of the 
ac-dc type that has been set aside 
because of a broken cabinet, missing 
knob, or a minor circuit defect, we 

Rural crank-type telephone houses radio. Youngster is listening to 
oler member of familf through intercom hook-up of old telephone. 

will make use of such a set. If you 
do not have one of these radios you 
can pick up a traded-in set at your 
local appliance store for a couple of 
dollars. Readers who desire to put 
an old set into good working order 
will find complete data in Vol. 3 of 
Radio-TV Experimenter, No. 538, 
which is available for 50e. 
The wall telephone used was ob-

tained from Telephone Repair & Sup-
ply Co., 1760 W. Lunt Ave., Chicago 
26, Ill. The unit's supplier calls it 
their #4 magneto wall telephone 
with separate transmitter and re-
ceiver. Price is $7.00, plus postage 
(20 pounds). Since many of these 
phones have seen 50 years service, 
both cabinet and exposed metal parts 
(Fig. 2) require refinishing in most 
instances. 
To refinish the cabinet remove the 

exterior metal parts, hinge screws 
from the door and wood screws hold-

Wooden telephone cabinet and metal 
parts in "as purchased" condition. 
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ing the back of the cabinet. Strip off 
the old finish with paint and varnish 
remover of the 15% phenol type. Do 
not use a powder-type caustic paint 
remover mixed with water because 
it may warp the solid oak cabinet 
Using an old brush, flow the re-
mover on the wood and wait about 
a minute for the old finish to wrin-
kle. Then lift off the varnish or paint 
with a putty knife. Repeat the treat-
ment again, this time wiping off any 
of the old finish remaining with steel 
wool. Then rub the wood with a rag 
soaked with turpentine to neutralize 
any phenol remaining in the wood 
grain. 

Radio Installation. Because of the 
thousand and one shapes of radio 
chassis in existence we can not cover 
the installation of each. However, 
the following suggestions will take 
care of any and all sets. The total 
interior space available is 4% x 61/2 x 
16 in. A removable shelf (Fig. 2) 
divides the cabinet into two com-
partments. With the set shown, it 
was not necessary to remove this 
shelf. However, if the radio chassis 
will not fit into the lower compart-
ment, remove all of the shelf except 
the small strip required to support 
the phone hook switch. In fact, all 
of the shelf may be removed by 
mounting the switch on a small metal bracket. 
Small table sets have the speaker mounted to 
the chassis. To fit within the phone box it is usu-
ally possible to leave the speaker intact. How-
ever, if you are posed with a mounting problem, 
remove the speaker from the chassis and extend 
the wires connecting speaker to set. In this way, 
the speaker can be mounted in the front, top or 
side of cabinet where it fits most conveniently. 

If, as in our case, the set is small enough to 
mount directly on the cabinet door (Fig. 3), the 
old radio cabinet may be used as a template for 
drilling the tuning and volume control shafts 
holes and location of the large speaker opening. 
Place a sheet of paper over the front of the old 
radio cabinet, and trace position of openings. 
Then transfer the hole locations to the door of 
the phone cabinet. In our conversion, the speaker 
opening was made with a "fly cutter" set for a 
31/4 in. dia. hole (Fig. 6). The round opening is 
optional since a square sawcut opening or series 
of 1/2 in. holes will serve just as well. The con-
trol shaft openings are drilled with a 1/2 in. wood 
bit. Because we have concealed the tuning and 
volume control knobs under the writing shelf 
(Fig. 4), it was also necessary to drill two 1/2 in. 
holes through the steel bracket supporting the 
shelf. 
Now, check the chassis for fit. Do not be 

alarmed if you find that the control shafts are 
too short for attaching the original knobs. Any 

• 

Radio chassis is fastened to rear of telephone cabinet door. 

radio parts supplier can furnish "push on" knobs 
with an extended shank or ferrule. If the radio 
employed "push on" knobs merely replace with 
the extended type. On the other hand, if your 
set employed set-screw knobs a little extra work 
is required. 
The round control shafts are 1/4 in. dia, where-

as the "push on" knobs are designed to fit a 
splined and slotted 7/32 dia. shaft. Since the new 
knobs are made of soft polystyrene plastic, sim-
ply ream out the knob ferrule with a 1/4 inch 
drill. Insert the drill in a pan vise, or wrap a 
piece of cloth around the shank and twist by 
hand only. Heat generated by a power-driven 
drill will melt and distort the plastic. Because 
polystyrene has an elastic quality, these knobs 
will grip a smooth round shaft without the use 
of set-screws. 
To allow for the displacement of heat gener-

ated by the radio tubes, a row of 1/4 inch holes 
may be drilled in the top and bottom of the 
phone cabinet. The last remaining detail is the 
installation of the loop antenna if the radio was 
so equipped. If this unit will not fit into the cab-
inet even though the excess cardboard backing is 
trimmed off, replace it with a non-directional 
ferrite rod-type loop. This tiny antenna is avail-
able from most radio supply houses for about 
$1 complete with simple instructions for install-
ing it. 
We installed the radio chassis to the door of 
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Original factory cragram of wall type magneto tele-
phone. This was model 697 made by American 
Electric Co., Chicago. Itemize as shown in Fig. 5. 

PHONE 
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II 2 31 
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TERMINAL 
STRIP 

RECEIVER 

HOOK SWITCH 
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or gold if you wish. Radio supply shops stock 
General Cement's Telephone Black and Chrome 
Paint. 

If you do not wish to use the telephone as an 
intercommunicating device, the various unwired 
parts may be reassembled on the cabinet. Should 
you wish to use two or more phones as an inter-
communicating system, the following applies: 
Wiring a Home Telephone System. The original 

rural telephone employed two electrical circuits 
(Fig. 5). For handling speech, two No. 6 dry cell 
batteries wired in series provided talking current 
to each phone. The 3 volts supplied by the bat-
teries was not sufficient however, to ring the 
operator. Therefore, each phone was equipped 
with a hand-cranked magneto generator to pro-
vide the ringing current. 
Many rural modernization jobs still required 

the magneto, and these units are removed from 
the old wall phones before they are offered to 
the public for sale. While the phone supplier in-
cludes the magneto crank for decorative use, he 
does not include 

.6 DRY 
BATTERIES 

INDUCTION COIL 

CENTRAL STATION 

the phone cabinet with two #6 x ½ in. round-
head (At) screws and washers. One screw in the 
unused speaker mounting hole, the other diag-
onally in the corner of the set chassis. Having 
checked alignment of radio chassis, remove it 
and set aside until cabinet is finished. There are 
several types of finishes that can be used, how-
ever each requires first filling the open-grained 
oak with paste wood filler. The cabinet may be 
given several coats of white shellac, and rubbed 
down with linseed oil and fine sandpaper. A 
limed-oak finish can be achieved by filling the 
oak with white paste-type wood filler. Follow 
with shellac as mentioned above. The cabinet 
may also be enameled in any desired color and 
decorated with decals. 
While the cabinet finish is drying, clean the 

grease and rust from all metal parts with the 
phenol paint remover and steel wool. Follow by 
sanding or wire brush buffing before applying a 
new finish. Although the phenol solution will not 
remove the baked-on black enamel, it will re-
move all varnish and gum so that the parts can 
be painted with aluminum paint, black enamel, 

ADDITIONAL STATIONS 

a generator. For operating a 
phone system over short 
distances, the magneto 
is not necessary since 
the line resistance is low 
and the batteries can 
handle the ringing job 
quite well. 
To put two or more 

telephones into operat-
ing condition, remove 
the old wiring and re-
wire with radio hookup 
wire, or plastic covered 

t bell wire (Fig. 5). Each 
  2 phone will require a 
3 3-terminal, Jones-type 

barrier strip available 
from radio parts houses, 

and a door-bell push button. The push button 
may be installed over the hole formerly occupied 
by the generator hand crank. 
Note in Fig. 5 that the central station unit 

includes an induction coil and dry cells. When 
three or more telephones are purchased, an in-
duction coil will be furnished free if you ask 
for it. Other phones on your line require no coil 
or battery power. The central station can be lo-
cated anywhere on the line ... garage, basement, 
barn, etc. However, a central location on the 
line will prove most efficient. Phones may be 
inter-connected indoors by using two or three. 
conductor bell wire known as thermostat wire. 
While the phone system shown requires three 
lines, line 2 may be a ground return so that only 
two wires are used. In this instance, a water or 
steam pipe must be handy at each phone loca-
tion. Scrape off any paint from the pipe and 
attach a radio ground strap with a wire long 
enough to connect to phone terminal 2. 
The two wire hook-up greatly simplifies out-

door installations since two-wire twisted phone 
line is in plentiful supply in the surplus market. 
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Refinished cabinet showing radio control knobs be 
neath writing shelf. Knobs of different colors were 
used to distinguish between volume and tuning. 
Speaker grille is 4 x 4 in. piece of aluminum fly 

screening taped to cabinet. 

Squeeze Bottle Dispenses 
Radio Chemicals 

• Plastic squeeze bottles used for medicinal nose 
sprays make handy injectors of radio and TV 
control cleaning chemicals. Just remove the plug 
from the neck of the bottle, and pull off the spray 
tube attached to the inside of the plug. Wash out 

bottle, then enlarge the hole in the plug to ac-
cept the spray tube from the outside. Pour the 
cleaning fluid into the bottle and push the plug 
and spray tube back in place. Seal any leaks 
around the plug with service cement or any other 
cement that can be used to mend plastics. 
The dispenser holds enough cleaner to clean 

several noisy controls without refilling, and the 
tiny hole in the center of the spray tube will let 
you squirt cleaner into tiny control openings 
easily.—Joutf A. COMSTOCK. 

Moreover, for outdoor runs, TV lead-in wire is 
excellent and very inexpensive. When installing 
an outdoor line, it is important to provide light-
ning protection. Connect a TV arrestor across the 
line, and ground the center terminal to a water 
pipe. If a 3-wire line is used, connect the arrestor 
terminals to lines 1 and 3 and attach remaining 
ground terminal on arrestor to line 2. Then 
ground line 2 to earth via water pipe. 
When several phones are installed on your 

home phone system, simple code ringing signals 
may be employed. Give each phone a number: 
1, 2, 3, etc. To reach a certain phone, merely 
pulse the push switch the desired number of 
rings. Any phone on the line may be used to 
originate or receive a call. 

If the telephone line involves a long run of 
wire, additional battery power may be required. 
Add additional dry cells in series if ringing cur-
rent isn't adequate with two cells. After the line 
is installed, check each phone receiver for cor-
rect polarity. With receiver off hook, unscrew 
cap. The metal diaphragm should be securely 
held by the magnet both when phone hook is up 
and pulled down. If disc slides off receiver with 
hook up, the battery polarity is reversed at the 
receiver. Disconnect the cable at receiver ter-
minal screws and reverse the connections. When 
each diaphragm is "sucked in" by the receiver 
magnet, when hook is up, polarity is correct. 

Toggle Switch Safety Guard 

• An exposed tog-
gle switch is not 
only open to dam-
age to itself, but it 
can also be a 
source of injury if 
it is flicked on un-
expectedly. To cut 
down on this haz-
ard, fit an ordinary 
cabinet or drawer 
pull over the 
switch. This will 
take the brunt of 
accidental blows, and you will have to reach 
under the arch to turn on the equipment.—FRANK 
A. JAVOR. 

Flashlight Battery Cores 
Sub for Brushes 

• If worn-out brush-
es cause your electric 
food mixer or other 
small electric motors 

ESAT TERY CORE 

A fe:e) 

(C.e56e)-- D 
to lose power and 
quit running, here's how you can avoid loss of 
usefulness while new brushes are being ordered. 
Remove the carbon core from a used flashlight 
battery (A), grind two pieces down to the desired 
size on an emery wheel (B) and insert in place 
of the worn-out brushes (C and D).—GLEN A. 
NORBERG. 
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Sidon«, 
All-Purpose Decades 
Resistor and capacitor decades are quite useful 
in both servicing and experimental work, but 
often the units lack flexibility and are expensive. 
Here's a unit that's both flexible and inexpensive 

By W F. GEPHART 

II 
Front-panel view of a six-section, all-purpose resistance decade for 

experimental work. 

U NLESS special features are incorporated in 
most resistor and capacitor decade units, 
they can only be used for one function at a 

time. Also, their accuracy and power capacity 
are sometimes insufficient for the use desired. 
One solution to these problems is te have sev-
eral wide-range units, such as a 1% wait, a 1-watt 
(5% or 10%) unit, and a 2-watt (5% or 10%) 
unit. 
There are three general uses for decades: 1) In 

servicing work, to determine (by trial-and-error 
substitution) the value of parts to be replaced, 
where the original value cannot be determined. 
2) In experimental work, to act as variable resis-
tors or capacitors in circuits to determine opti-
mum values by operating tests. 3) In measure-
ments, to act as external bridge components or as 
comparison resistances or capacitances. 

In the first usage, reasonable power capacity is 
most important; in the second usage, power ca-
pacity and accuracy are both important; and in 
the third usage, accuracy is of greatest impor-
tance. The overall solution would be to have a 
decade of both high-power capacity and high 
accuracy, such as a 2-watt 1% unit. 
Another problem, particularly in the first two 

usages, is the need for multiple units. For exam-
ple, in an experimental circuit, it might be desir-

able to vary both the cathode 
resistance and plate resistance si-
multaneously to determine best 
operating point. Since these cir-
cuits must be isolated, the usual 
single-decade unit cannot be used 
for both functions simultaneously, 
and two conventional-type units 
would be required. 
Using conventional designs, 

such usage would require a 0-10 
megohm, 1%, 2-watt decade (for 
measurements, grid and cathode 
resistor substitution), and a 
10,000-ohm to 1-megohm, 10%, 
2-watt unit for plate resistances. If 
1-ohm steps were used on the 1% 
unit, and 10,000-ohm steps on the 
10% unit, these two units would 
require nine switches, 70 1% re-
sistors and 20 10% resistors. All 
of this would represent a substan-
tial cost. 
This decade unit system (Fig. 

1) can meet requirements at sub-
stantially less cost than conven-
tional units, and can be altered 
(from a tolerance or current ca-
pacity standpoint) economically, 
since it only uses four resistors 
per decade section instead of the 
conventional ten. The switches 
are more expensive, but in the 1% 
and 5% tolerance ranges, this is 
offset by the savings in resistor 
costs. For example, a conven-
tional single-decade section of 

1-watt, 1% resistors would cost approximately 
$6.70 (resistors and switch), while the cost of a 
similar unit under this plan would be $4.50. In the 
5% type, relative costs are about equal, and the 
conventional type would be somewhat cheaper in 
the 10% type. However, if a conventional unit is 
made on a 10% tolerance basis, and it is decided 
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METAL FRONT PLATE 

77 

TO TERMINAL 

Ta ble A-Maximum Current Capacity of Various Resistors 

Maximum Milliampere Capacity 
Ohms Resistor 1/2 -watt 1-watt 2-watt  

10 (IX) 225 318 550 
20 (2X) 160 225 318 
30 (3X) 130 183 258 
40 (4X) 112 160 225 

100 (IX) 72 100 142 
200 (2X) 50 72 100 
300 (3X) 41 58 82 
400 (4X) 35 50 72 

1000 (IX) 22 32 45 
2000 (2X) 16 22 32 
3000 (3X) 13 18 26 
4000 (4X) 11 16 22 

10,000 (1X) 7 10 14 
20,000 (2X) 5 7 10 
30,000 (3X) 4 5.8 8 2 
40,000 (4X) 3.6 5 7 

.1 meg (1X) 2.2 3.2 4.5 

.2 meg (2X) 1.6 2.2 3.2 

.3 meg (3X) 1.3 1.8 2.6 

.4 rneg (4X) 1.1 1.6 2.2 

1 meg (1X) .7 1.0 1.4 
2 meg (2X) .5 .7 1.0 
3 meg (3X) .4 .6 .8 
4 meg (4X) .35 .5 .7 

to convert it to 1% tolerance, the total cost (origi-
nal plus conversion) would be $8.20, while the 
total cost of converting this type section from 
10% to 1% would be $5.65. A comparison of Fig. 
2A and 3A shows the savings in resistors. 
Further savings can be effected with this type 

unit in connection with wattage capacity. The 
current that can be carried by a decade section is 
limited to the current capacity of the resistors 
and, for a given wattage, the higher the resist-
ance, the less the current capacity. In the con-
ventional decade where all resistors are of the 
same value, each resistor must be of sufficient 
wattage to carry the peak current desired. In this 
unit, where resistors are of different size (and 
therefore different current capacity), and where 
they are not all in the circuit except on one 
range, varying wattage sizes can be used to get 
high current capacity. 
Table A shows the current capacity of 1/2 -, l-

and 2-watt resistors used in this decade system. 
Notice that by 
using a IX 1/2.. 
watt, a 2X 1-watt, 
a 3X 2-watt and a 
4X 2-watt, the en-
tire section would 
have the equiva-
lent of a 2-watt 
capacity even 
though some of 
the resistors in it 
were less than 2-

A 
TERMINALS 

El CONVENTIONAL DECADE  

3% 

TO 

TERMINAL 
"B" 

4 

s • .dr-ARM 

2X 

•••• 

ARM 

Table B-Switch Wiring Instructions 

Abbreviations: (S)-Solder; (NS)-.Do Not Solder; A3-Contact #3 
on switch wafer "A", etc. 

Step 
1 R2X to A-arm (S) and to 8-arm (NS) 
2 one end of RIX to A-arm (S) 
3 R4X to 11-arm (S) and to A4 (NS) 
4 one end of R3X to A4 (NS) 
5 jumper from A4 (S) to B5 (S) and 86 (S) 
6 jumper from AI (NS) to 82 (NS) and B3 (S) 
7 wire long enough to go to Terminal "B" to Al (s) 
8 jumper from 82 (S) to C-arm (S) 
9 jumper from A9 (S) to B7 (S) to A5 (S) to A2 (NS) 
10 jumper from CO (S) to A2 (NS) 
11 wire long enough to reach Terminal "A" to A2 (S) 
12 jumper from AB (S) to B8 (S) 

Connection 

watt. In the 5% tolerance type, a conventional 
decade system would require ten 2-watt resistors 
costing $4; in this system, equal results can be 
secured with one 1/2 -watt, one 1-watt and two 
2-watt resistors at a cost of $1.30. 

In planning a decade, it is best to analyze mini-
mum requirements and build accordingly, since 
conversion to higher accuracy or current capacity 
can be done economically later. If the primary 
usage is for measurement purposes, 1% resistors 
should be used, but initial cost might be reduced 
by limiting the number of decade sections origi-
nally included. For example, the original unit 
might be for 100-100,000 ohms (three sections), 
and later expanded to greater and lesser resist-
ances. Of course, the original housing should be 
large enough for ultimate requirements, and the 
layout should permit orderly expansion. If the 
primary usage is for servicing work, 10% toler-
ance sections would be sufficient, but current ca-
pacity should be fairly high. 

,.A., 
TERMINAL •."'- TERMINAL 
OF ONE OF ANOTHER 
SECTION SECTION 
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6 
Switch wired (see Fig. 4) and ready for installation. 

This decade design also permits the use of any 
section or sections of the unit independent of the 
other sections. Figure 2B shows how the sections 
are coupled together with switches (or "jumper" 
bars) with separate binding posts for each sec-
tion. In this way, a 10-ohm to 10-megohm unit, 
for example, could be divided into a 10- to 10,000-
ohm unit (with 10-ohm steps) for cathode resist-
ances, a 10,000- to 100,000-ohm unit (in 10,009-ohm 
steps) for plate resistances, and a 1- to 10-meg-
ohm unit (in 1-megohm steps) for grid resist-
ances. This arrangement is shown in Fig. 2B, and 
its application is shown in Fig. 7E. With the con-
ventional decade, three separate units would be 
required, since sections cannot be isolated (see 
Fig. 3B). 
Jumper bars can be used instead of switches 

for dividing the sections if desired. These are 
small strips of aluminum cut as shown in Fig. 4, 
and are used to connect the adjacent binding 
posts of each section. The distance "D" must be 
the same as the center-to-center distance between 
the binding posts, and should be the same be-
tween all sections. All bars should be in place 
when the entire unit is used, and appropriate 
bars removed to isolate sections. 
Figure 1 shows the panel view of a JO-ohm to 

10-megohm unit. Layout is not too important, 
except that the binding posts should be in one 
line and spaced evenly it jumper bars are to be 
used. It is desirable to have both binding posts and 
resistance switches in a line for ease of operation. 
Most of the wiring of the decade sections 

should be done on the switch before it is fastened 
to the panel. Figure 6 shows a decade switch 
completely wired. While the diagram for it (Fig. 
2A) seems complicated, each switch can be wired 
in the 12 steps outlined in Table B. After this 
pre-wiring, attach the switches to the panel and 

MATERIALS LIST—ALL-PURPOSE DECADE 
(For each decade section) 

No. Req. Description 
1 rotary switch; 2 poles with 11 positions & 1 pole with 1 

position (Mallory 13311, Centralab 1009, etc.—see text) 
1 1X resistor) "X" = ohm step of decade section, i.e. 10-ohm, 
1 2X resistor) 1000-ohm, etc. Tolerance and wattage optional. 
1 3X resistor) For wattage, also see Table A. 
1 4X resistor) 
2 binding posts 
1 SPST toggle switch (optional) 
1 pointer knob 
1 0-10 dial plate (Optional—Mallory Type 380) 

VTVM 
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MX 

DC. DECADE 
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151 
DECADE USES 

10 - 10 K 
DECADE 
SEC 

,0 MEG. 
DECADE 
SEC. 

MuLTimETER 
To BE 

CALIBRATED -, 

make connections to the binding posts (and tog-
gle switches, if used). 

If a low-range (less than 1-ohm) section is 
used, special low-resistance switches should be 
used, and all wiring done with No. 14 or No. 16 
wire. In wiring high ranges (over 1-megohm) no 
wires, even though insulated, should touch, to 
prevent leakage resistance from affecting results. 
Other than this, no particular care is required in 
wiring. 
You can reduce costs by using surplus parts 

wherever possible. In my unit, spring-type bind-
ing posts and toggle switches were cheaper than 
screw-type binding posts alone, since the items 
were surplus stock, so they were used. The decade 
switches were made by buying surplus switches 
(with three wafers, each suitable only for the 
"C" section) and buying two, new, large switches 
to get sufficient 11-contact wafers. Surplus 1% 
resistors can often be purchased for less than 
standard 5% units. Technical Apparatus Builders 
("TAB"), 111 Liberty Street, New York 6, N. Y., 
has an excellent supply of 1% resistors at a rea-
sonable price. 
Decade Uses. Figure 7 shows a number of uses 
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for decades other than for servicing work. In Fig. 
7A, the decade is used to determine the current 
range of an unknown meter. The decade is ad-
justed to give full-scale reading on the unknown 
meter, the voltage across the decade measured, 
and the current determined by Ohm's Law. The 
same set-up can be used to determine the series 
dropping resistor required to convert a milliam-
meter to a voltmeter of desired range by applying 
the desired voltage, adjusting the decade for full-
scale meter reading, and noting the resistance. 
The internal resistance of a meter can be found 

as shown in Fig. 7B. The switch is opened and 
the voltage adjusted to give full-scale meter read-
ing; the switch is then closed and the decade ad-
justed to give exactly half-scale reading, at which 
time the decade resistance will equal the meter 
resistance. 

In Fig. 7C, the decade is used, with two exter-
nal 1% resistors, to form a Wheatstone Bridge. 
The two other resistors should be of equal value 
(approximately 1000 ohms), and a zero-center 
meter used. 

Often when the exact current being drawn by 
a tube is unknown, and a plate voltage dropping 
resistor is required, the decade can be used as 
shown in Fig. 7D. 
Figure 7E (and Fig. 2B) show how this type 

of decade can be used as three variable resist-
ances in determining resistance values for ex-
perimental circuits, and Fig. 7F shows how the 
unit (or part of it, depending on how many 
jumper bars or switches are closed) can be used 
as a voltage divider. 
Figure 7G shows how the decade can be used 

to calibrate a multimeter or VTVM, using an ex-
ternal milliammeter of any value. In this case, 
the decade and/or voltage is adjusted to various 
current values, the voltage drop across the dec-
ade calculated by Ohm's Law, and the voltmeter 
calibrated accordingly. 
In the above uses, 1% tolerance should be 

available in cases A, B, C and G. Care should 
be exercised in connection with peak current in 
all cases, but particularly in cases D, E, and F. 

Specific dimensions have not been mentioned, 
since they will depend on the number of sections 
included in the unit, the type and size switches 
used, etc. If 30° indexing switches are used, Mal-
lory Type 390 Dial Plates ("Off" and "1-10") may 
be used instead of making dials with decals as 
shown. 
Generally speaking, the principles covered 

above (except usages) also apply to capacitor 
decades, except that voltage rating must be con-
sidered instead of wattage. 

AMICROPHONE stand for 
hand mikes (such as those 

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

Keeping Tube Numbers Readable 

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

( 

Desk lamp 
mike stand 
Record that tall story us-
ing the desk lamp reflec-
tor to increase the range 

of your hand mike 

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

Grommet Is Pilot-Light Bumper 

• In some electronics 
gear, pilot bulbs are 
placed in locations that 
make them especially 
vulnerable to breakage. 
To prevent such break-
age, slip a snug-fitting 
rubber grommet over 
the bulb's glass envelope 
as shown. The grommet 
will serve as a bumper 
to ward off damaging 
blows.—J.A.C. 
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Strong TV signas may cause rapid and slow rolling of picture by triggering the vertical synchro on your TV set. 

H-Pads Stabilize Rolling TV Pictures 
THE combination of the modern ultra-sensitive 

cascode tuner in TV sets made during the 
past few years, plus the greatly increased 

operating power of TV stations, may make the 
housetop antenna deliver too strong a signal. 
The result is that the TV picture may roll 

(Fig. 1), blacken and pull to the right of the 
screen between "station breaks" or when the 
picture contrast control is advanced. These con-
ditions can, of course, also be caused by defective 
components in the vertical synchro section of 
your receiver. But, where the trouble is due to 

Simple H.Pads may be assembled on a small wood 
baseboard and connected in series with TV antenna. 

your antenna delivering too strong a signal, 
what happens is that the vertical circuitry loses 
its stability and cannot lock the picture in frame. 
To eliminate this triggering action of strong 

TV signals, you can insert a simple resistance 
network between your set and the TV antenna. 
Because of the arrangement of the resistors 
(Figs. 2 and 3), this picture stabilizer is known 
as an "H-Pad." 
In simple language the H-Pad is a picture vol-

ume control which reduces the R.F. signal de-
livered to the set's tuner input by the antenna. 

t saass BRADS 

SHORT PIECE 
30011 LEAD IN 
TO SET 

4 

PICTC,IAL 

SCHEMATIC 

SEE TABLE FOR 
RESISTANCE VAUJES 

4-32 TERMINAL 
SCREW, NUTS & 

LUGS 

TV ANTENNA 
LEAD-IN 

WOOD BASE 

4;dx 
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The strength of the signal reaching your TV 
receiver is expressed in decibels, which are con-
venient units for measuring intensity logarith-
mically (you hear, by the way, in proportion to 
the logarithm of the intensity rather than in 
direct linear response to it). The H-pad resistor 
combinations, which you will use to reduce the 
signal strength, are proportional to the degree of 
reduction (attenuation) of signal strength re-
quired. Thus, where the vertical circuit is only 
triggered infrequently by a slow roll, a 5-db 
(decibel) H-Pad may be all that you need. This 
unit has low series resistance and high shorting 
resistance. On the other hand, if your pictures 
are double or triple-triggered as evidenced by 
rapid rolling, up to 30-db attenuation may be 
required. Here the series resistors are high and 
the shunt or shorting resistor low. Table A indi-
cates various resistor values needed to provide 
various degrees of attenuation. 
For most vertical sync problems a 20-db sta-

bilizer should prove about right. The unit shown 
in Fig. 2 was assembled on a 5/8 x 2 x 31/4 -in. 
block of wood. Holes were drilled and counter-
sunk in one end for two 1%-in. fh 6-32 machine 
screw binding posts. 
Drive four %-in. long brass brads into the 

block, leaving Mo in. of the nail exposed. Then 
cut off excess portions of the resistor pigtail leads 

Attenu -tion 
30 db 
25 db 
20 db 
15 db 
10 db 
5 db 

*Use the larger value if available. Otherwise substitute smaller re-
sistance value which all dealers stock. 

TABLE A--H-PAD RESISTOR VALUES 
Resistors R Resistor R-1 
150 ohms 22 ohms 
150 ohms 33- 36 ohms* 
120 ohms 56- 62 ohms* 
120 ohms 120 ohms 
82 ohms 220 ohms 
47 ohms 470-510 ohmS* 

and carefully solder resistors to the brad heads 
in a neat and rigid arrangement as shown in Fig. 
2. A short length of 300-ohm TV lead-in wire al-
lows the H-Pad to be attached to the set's anten-
na terminals, while the antenna itself is attached 
to the binding posts. 
The resistors for any of the six H-Pads listed 

may be as small as Yewatt size. If you prefer not 
to experiment with your own homemade H-Pads, 
you can purchase printed circuit H-Pads from 
the larger TV supply houses (see pages 73-74). 
Centralab Division, for instance, makes 10, 20, 30, 
and 40-db attenuators. 

Centralab also has a tap switch unit containing 
all four printed circuits to allow change-over 
from 10 to 40 db by turning a switch knob. 
Usually one H-Pad is sufficient, but if it reduces 
the signal of more distant stations normally re-
ceived, it should be switched out of the antenna 
lead-in when set is tuned to the distant stations 
that do not cause picture roll.—T. A. BLANCHARD. 

irWO TV receivers will operate efficiently off the same rooftop antenna by using this simple 

resistance bridge coupler. To assemble it, all 
you need are three 820 or 910 ohm composition 
resistors, three 6-32 x % in. machine screws and 
six matching nuts. 
Arrange the resistors in a 

triangle on a small round or 
square piece of fiber or plastic 
(Fig. 1). For a neater appear-
ance you can enclose them in 
a small plastic cosmetics box. 
Connect the antenna lead-in 

to any adjacent pair of binding 
posts, running another piece of El 

Two Sets-One Antenna 
with this 

TV COUPLER 
lead-in to TV set #1, and a third lead to set 
#2 (see Figs. 2 and 3). Since the resistance net-
work is balanced, any pair of terminals work 
equally well as antenna input or TV coupling. 

Resistors may be rated as little as 1/4 -watt, and 
the choice of values is dependent upon avail-
ability. The 910 ohm size is ideal for flat, oval or 
round 300 ohm lead-in. If this size is not avail-
able, use the more popular 820 ohm units. The 
latter resistance also happens to provide a per-
fect match for the new 270 ohm foam rubber 
round lead-in now becoming popular. 
Some early TV sets were designed with an un-

balanced 72 ohm input. Fair to good results may 
be obtained if one of the sets attached to coupler 
uses a 72 ohm co-ax lead-in from set to coupler, 
but line from antenna to coupler must be the 
modern 270 or 300 ohm impedance type.—T.A.B. 

ANTENNA 

820 OR 910 
OHMS EACH 

BINDING POSTS 

PLASTIC 
PLATE 

ROOF TOP 
ANTENNA 

NO 2 



82 RAD:C-TV EXPERIMENTER 

The 3-in-1 Transistorlab with switch in A-position functions 
as a solar-powered radio, here being activated by the beam 

of a flashlight. 

Pocket-Size Transistorlab 
The turn of a switch demonstrates any of three 
unique functions of transistors and solar cells: 
radio, radiated energy control or solar-elec-

tronic switch 

TUCK this 3-in-1 Transistorlab in your pocket, 
and you have ready for instant use a solar-
powered pocket radio, a radiated energy con-

trol or a solar-electronic switch. An inexpensive 
rotary switch enables you to change from one 
application to another immediately for use in 
your own experiments or as a demonstration 
unit for school or club. 

All components fit nicely into a plastic trinket 
box measuring 11/4  x 31/4 x 41/4  in. which was 
picked up at the notions counter in a dime store 
(Figs. 1 and 4). A :n6 x 11/2 -in, slot was cut in 

FERRITE 
ANTENNA ANTENNA COIL 

100 
MMFD 

113 

(c,  DIODE 

J_  300 
MMFD 

o 

By THOMAS A. BLANCHARD 

the plastic box and the solar cell mounted 
in place with a strip of self-stick masking 
tape (Figs. 3 and 4). So long as wiring is 
correct (Figs. 2 and 3), and relay arma-
ture tension adjustment set so it can pick 
up on 1 milliampere, you can make any 
physical layout changes that may be nec-
essary to suit housing you select. Note that 
none of the D-contacts on the switch are 
used, and only those indicated in the A, B, 
and C positions are wired, the others being 
idle. The control has been wired for an 
RCA 2N109 transistor. Other PNP transis-
tors, such as the CK722 and 2N107 will also 
work but the high beta 2N109 is less criti-
cal and gives more consistent results. 
When the rotary switch is in the A-posi-

tion, the Transistorlab switch sets up the 
circuit so that RF signals from the air are 
tuned by the ferrite antenna coil, rectified 
by the diode detector, then amplified by a 
direct-coupled PNP transistor amplifier, 
powered by the inexpensive International 

Rectifier 3.2v., 2ma. silicon solar battery. 
A subminiature jack provides plug-in connec-

tion for a miniature magnetic, high-resistance 
earphone. Many experimenters run afoul by try-
ing to use less expensive crystal phones in tran-
sistor circuits. These can be used in conjunction 
with a shunt resistor, but results are too poor to 
bother with them in this case. 
When the switch is moved to B-position, the 

circuit disengages the solar battery and substi-
tutes the sensitive Sigma Model 4F relay for the 
earphone. It also connects the miniature 411E 

47-t SOLAR BATTERY 

SCHEMATIC DIAGRAM  

PNP 
TRANSISTOR 

A o 

2K 

M2FDT  RELAY 

PHONES Co--

Bo_ 

3  
 +IiIiIiIi o OA 

15 V. BATTERY 
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hearing-aid battery into the 
amplifier circuit. With a suit-
able antenna and ground 
attached to terminals the Tran-
sistorlab will now demonstrate 
how energy radiated by more 
powerful or nearby local sta-
tions can be made to operate 
other electrical circuits. 
Having the antenna coil knob 

tuned to a loud radio station 
beforehand, you will discover 
that when the antenna is at-
tached to its post, the relay 
contacts close. Tuning away 
from the station will cause the 
contacts to release. 
As a mere idea of applying 

radiated energy to a more 
practical purpose, consider the 
chicken farmer who could 
rely on his strong local radio 
station going on the air in the 
early morning to automatically 
turn on the lights in the hen 
houses. Or, this same radiated 
energy could be used to turn 
off street lights or billboards. 
This is especially interesting 
since many radio stations are 
allowed to broadcast only from 
sunrise to sunset, since they 
are on channels assigned to 
larger stations with "clear channel" night-time 
rights. 
When daytime stations sign off, the circuit of 

the radiated energy control draws very little cur-
rent. Only when a signal reaches the diode de-
tector circuit does any appreciable current flow 
from the transistor's emitter to collector. Another 
use for this radio carrier operated relay is as a 
Conelrad air raid warning service. 

Finally, with the selector switch in C-position 
we have a form of electronic switch that is "trig-
gered" by light striking the solar battery which 

Transistorlab fits easily in a 11/4  3C 31/4  x 41/4 -in, plastic 
box. 

RCA 2NI09 
TRANSISTOR 

SOLAR CELL TAPED 4-40 MACHINE SCREWS 
IN PLACE AND NUTS 

ANTENNA 
COIL 

ROTARY 
SWITCH 

15 V. BATTERY 

PICTORIAL DIAGRAM  

RELAY 
WITH 
COIL 

MATERIALS LIST—TRANSISTORLAB 
No. Req. Description 
1 11/4 x 31/4 x 41/4 " or larger plastic box 
1 ferrite antenna coil (loopstick, Miller No. 2002) 
1 general purpose germanium diode, 1N34 or equiv. 
1 RCA 2N109 transistor 
1 transistor socket 
1 subminiature phone jack 
1 Sigma #4F sensitive plate circuit relay with 2,000 ohm coil 
1 2 mid 25v. electrolytic capacitor 
1 300 mmfd mica capacitor @ 300v. 
1 100 mmfd mica capacitor @ 300v. 
1 solar cell strip No. MS-420 (Lafayette Radio, 165-SM Liberty 

Ave., Jamaica 33, N. Y.) 
1 Mallory #3234J (non-shorting) rotary switch; 3-poles, 4. 

positions 
1. 15-volt #411E midget battery 
5 4-40 machine screws 9à" long for terminals 
10 4-40 nuts 
5 soldering lugs 

hook-up wire and knob 

has now been cut into the circuit to replace the 
RF tuner. Here a stronger current than the pre-
vious radiated voltage is applied to the base of 
the transistor. A small current flowing in the 
base circuit causes a much larger current to flow 
in the emitter-collector circuit of transistor. 
When sun or artificial light (except neon or 

fluorescent) strikes the solar cell, it becomes ac-
tive and the relay circuit closes. The effect of a 
beam of light is like that of the well known pho-
toelectric controls with the outstanding feature 
of the transistor being in evidence—its ability to 
work on as little as 9 v. as compared to vacuum 
tubes requiring from 90 to 150 for satisfactory 
results. 
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I
F you decided you wanted the best stereo sou. nd 
available—and were not worried about the 
cost—you might wind up with a dream system 

1 that looks like the one shown here. 
The control console in the center of the arltay 

shown above was constructed over a period of a 
year in spare time. The rest of the equipment 
consists of standard professional components, ex-
cept that the tape machines are housed in a 
specially constructed cabinet (top right in photo) 
to allow easy working from a standing position. 
Actually, the control console is two consoles in 
one, for the left and right channels are separate 
and symmetrical each side of center. Two meters 
in the center of the instrument panel measure the 
power level of right and left sound while the two 
outside meters measure limiting, or compression 
action for recording or dubbing operations. The 
limiting amplifiers achieve highest levels of sound 
without overload and system hiss. 
Three microphones, inputs for right and left 

respectively, can be mixed by the control knobs 
on the first row of the console, along with stereo 
AM-FM radio, disc or sound from two stereo tape 
machines. The monaural central tape deck is used 
for single track sound effects available from an 
extensive tape library. Key switches located over 
each mixer pot allow flexibility in operation by 
actually doubling the number of inputs, 20 in all, 
although only 10 can be mixed or recorded at one 
time, five on the right and five on the left. 

Directly over the mixer knobs on the first row 
are remote push-button controls for two of the 
tape machines. These allow one-man operation 
of even the most complex mixing or .recording 
set-ups. 
Located each side of the remote control 

cluster are "program equalizers," which act like 

Howard Souther's 
Stereophile Heaven 
showing at far end of 
room two professional 
Ampex tape machines 
and one Magnecord-
er, used for duplicat-
ing and for various 
sound effects. Control 
console is at center 

of photograph. 

tone controls on a high-quality amplifier, but 
allow more accurate settings. 
The system of loudspeakers consists of two 

Electro-Voice Cordial Klipsch systems on the ex-
treme sides, and three diminutive E-V Stereons, 
the odd one of which is placed on top of the con-
trol console center. The two outside Stereons, 
playing only stereo-significant sounds above 300 
cps, are simply in parallel across the two Cardinal 
loudspeaker systems. The other Stereon receives 
"mixed" sounds which actually constitute a re-
formed third channel in the center. To insure 
proper reconstitution of this third, or "phantom" 
channel, a small square control box at the ex-
treme right side of the meter panel allows 
reversal of phasing through a special transformer. 
This is necessary because many records and tapes 
are non-uniform in this respect. When properly 
phased,, this third channel gives much better 
stereo effect, and permits the listener to move 
about the room without rebalancing channels. 
This third channel also prevents violent shifting 
of the playing instruments from one place in the 
orchestra to another, and "locks-in" the soloist 
when he sings or plays centrally. 
A transcription turntable for playing stereo 

phonograph records completes this reproduced 
music paradise, but as tapes for purest sound are 
generally employed, it is kept rolled away in a 
closet. Not shown in the photograph is a long 
lounge directly opposite the control console 
where Howard Souther, General Merchandise 
Manager for Electro-Voice, luxuriates in 3-D 
Sound at its finest. 
What would it take to duplicate Souther's 

custom-made set-up? "A real love for well 
reproduced music, a year's spare-time," says 
Souther, "and more money than I care to admit!" 
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The Jim-Jam Box 
By ROBERT GANNON 

F
ROM old components lying idle in your scrap box, 
or for a total of a little over $6 for new parts, you 
can easily construct a "Jim-Jam Box." Essentially 

nothing more than three elementary blinker circuits, a 
Jim-Jam Box, with three (or more) neon lights flashing 
intermittently, easily simulates anything from a Geiger 
counter to a miniature, electronic brain. 

Circuit consists of a trio of resistors, capacitors and 
neon lights, wired in parallel and powered by a 90-v 
battery (see Fig. 2). By varying the values of the com-
ponents, the lamps can be set to flash at a variety of 
speeds, in sequence or at random. 
Container for the Jim-Jam is a 4-in. meter case. A 

small piece of sheet metal is fitted from the inside to the 
front of the case with two machine screws, and the 
lights—held in place by close-fitting grommets—pro-
trude through three holes in the plate. 
The back, metal or opaque plastic, is attached with 

sheet metal screws or machine bolts screwed into 
threaded holes. (A small threading tap costs about 85e at 
most hardware stores.) 
To construct, solder three 1/4 - or 1/2-watt resistors of 

about 22 megohms to three capacitors of from .1 to .5 
microfarads, and of whatever voltage rating you have on 
hand (600 v. is fine). 
Tape the three resistor/capacitor pairs together (see 

Fig. 3) and solder the lamps in place. Use spaghetti for 
insulation. Then carefully push the three lights through 
the holes in the face-plate. Cushion the components by 
wedging them lightly against the bottom front of the 
box with some crumpled newspaper. The battery slides 
into place easily with just a bit of jiggling. 
With the back screwed in place, your Jim-Jam Box 

is ready for a half-year of thaumaturgic blinking—on a 
single battery. Yes, that's all it does—sits there and 
blinks. But it's surprising how this mystifies, moves and 
even amazes your guests. 

NE-2 

A completed Jim-lam Box. 
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MATERIALS LIST—JIM-JAM BOX 
No. 

Req'd Size and Description 
1 4 x 4 x 41/4 " meter case 
3 NE-2 neon glow lamps 
3 V2-watt, 22-Meg resistors 
3 .1 to .5 infd.. 600-v tubular capacitors 
3 1/2" grommets (center hole to fit NE-2) 
1 90-y battery (R.C.A. VS090, Eveready 490 or 

Burgess N60) 
Misc, screws, bolts, wire, spaghetti, selder, etc. 

Components are tucked in place, and a wad-
ded pad of newspaper holds them tightly 
against case front. The two terminals serve 
no useful function: they come with the meter 
case. At left in photo are components soldered 
in place before protective tape is applied. 



86 RADIO TV EXPERIMENTER 

Antenna-Coupler 
and 

Low-Pass Filter 
Novice hams, if you want to combine 
some of the odd "outboard" pieces of 
apparatus around your station into a 
single unit this device will do it! It com-
bines a flexible antenna coupler with an 
efficient low-pass filter, both designed for 
the low-powered transmitter operating at 

plate inputs of less than 150 watts 

By RALPH SCHACHAT (W I GIF) 
and MARTIN GLICKSMAN 

THIS antenna-coupler 
and low-pass filter 
can be constructed in 

an evening or two from 
readily obtainable parts. 
The two variable capaci-
tors needed can be of 
almost any value and 
can be easily salvaged 
from a couple of dis-
carded receivers. The 
chassis used is an inex-
pensive "store-bought" 
model with a small piece 
of Masonite attached as 
a front panel. Most of 
the coils for the anten-
na-coupler com e pre-
wound; the proper 
lengths are simply cut 
off to form the correct 
size coils. 
The low-pass filter portion consists of a series 

of five coils and four high-voltage capacitors built 
into three isolated chambers (see Fig. 3). The 
filter circuit serves to attenuate interfering har-
monics by by-passing them off to ground. In Fig. 
3, coils of insulated #12 wire are shown, but bare 
wire is satisfactory and easier to handle. Hence, 
all directions are given for bare wire. If insu-
lated wire is preferred, then all measurements 
must be accordingly adjusted to allow for the 
thickness of the insulation. 

Construction. Obtain a stock chassis measur-
ing 3 x 7 x 11 in. and fasten a piece of Masonite 
81/2  in. high by 11 in. to its front with screws and 
nuts. Fasten a strip of aluminum, 21/2  in. wide 
by 71/2  in. high to the rear of the chassis (Figure 

II 

4). One SO-239 coaxial socket (S2) is 
'fastened to the top of this strip of alumi-
num by drilling a hole slightly larger 
than the socket (about % in.) and fasten-
ing the socket in place with small screws 
and nuts. 
A second coaxial socket (Si) is simi-

larly installed in the center of the rear 
side of the chassis. Note that if twin-lead 
cable is to be used instead of coaxial ca-
ble, the S2 socket and the aluminum strip 
are not needed, since the twin-lead cable 
terminates in small clips (A2, A3) which 
are hooked directly to coil L7. 
Three 1/2 -in, holes are drilled in the 

chassis (see Fig. 2A) and fitted with rub-
ber grommets. Two porcelain stand-off in-
sulators are then mounted in these holes. 
Now make two aluminum dividers from 

Ham at rig, coupler-filter upper right 

—,, HOLES AND 
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A  CHASSIS  

2" el e 4" 
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HOLE AND 
GROMMET 

f' HOLE AND GROMMET 

B 

3" 

ALUMINUM DIVIDERS  

t" 

flat pieces of aluminum stock (see Fig. 2B). Scribe 
the flat pieces of aluminum along the sides to be 
bent, bend the aluminum and drill and fit with 
rubber grommets two 1/2 -in, holes as shown. 
These dividers are then fastened in place under 
the chassis with machine screws and nuts as 
shown in Figs. 2A (dotted lines) and 3. 
The two variable capacitors (C5, C6) are 

mounted as shown in Fig. 4. One of these is a 
two-gang capacitor (C6) and must have both 
gangs of the same value. The other (C5) can be 
a one-gang capacitor. (A two-gang unit was used 
because it was available, but one gang was not 
used in the circuit.) The small mica trimmer ca-
pacitors often found on such variable capacitors 
should be removed if present. They will be found 
on either side of both stator sections. Remove by 
unscrewing the adjustment screw and discarding 
it, along with the mica spacer. The remaining 
adjustable plate may then be wrung-off with a 
pair of long-nose pliers. 

Coils Li to L5 are made by winding #12 bare 
around a 1/2 in. form at a spacing of 8 turns per 
in. Coils Li and L5 have 5 turns; L2 and L4 have 
7 turns; and L3 has 81/2 turns. The large coil (L7) 
can be made by winding 24 turns of #14 bare 
wire around a 21/2 -in, form, using a spacing of 8 
turns per in. It is far easier and more convenient, 
however, to cut a 24-turn section from a commer-
cial coil such as Barker and Williamson Type 
3906 "Air Inductor." In either case, an extra 1 or 
2 in. of wire should be left on each end of the 
coil to serve as leads. 
The small coil (L6) can be made similarly by 

winding 9 turns of #14 bare wire around a 2-in. 

form at a spacing of 8 turns per in. Likewise, cut-
ting a 9-turn section from a commercial coil is 
preferable. Long leads of about 6 in. should be 
left at each end of this coil. 

Carefully center the small coil (L6) within the 
large coil (L7) so that the long 6-in, leads of the 
small coil come out conveniently between the 
turns of the outer coil. The leads are covered 
with spaghetti to avoid shorting of the coils, and 
the inner coil is fastened in position by gluing 
small spacer strips of Bakelite (or other rigid, 
non-conductive plastic material) between the 
inner and outer coils. The small Bakelite strips 
can be cut from a large piece of Bakelite with a 
bandsaw or hacksaw. Duco cement, or preferably 
a commercial coil cement is used to glue the 
plastic in place. 
The two leads of the large coil (L7) are fas-

tened to the porcelain stand-off insulators and the 
excess wire is clipped off (see Fig. 4). 
One lead of the small coil (L6) is run through 

the 1/2-in, hole in the chassis to the low-pass filter 
section. The other lead is soldered to the hot 
terminal of variable capacitor C5. The wiring is 
then completed as shown in the wiring diagram, 

Bottom view of unit. 

Top view of unit. 
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MATERIALS LIST—COUPLER-FILTER 

No. Reirel. Description 

1 chassis, 3 x 7 x 11" 
1 Masonite panel 81/2  x 11" 
1 aluminum strip, 4 x 103/4" 
1 aluminum strip, 4 x 4" 
2 capacitors, 46mmfd (Cl, C4)—Mica—Allied Catalog 

#74-L-335 
2 capacitors, 154 mmfd (C2, C3)—Ceramic—Allied Cata-

log #11-L-052 
1 Barker & Williamson Coil—(L6—Radio Shack Catalog 

#21-520) 
1 Barker & Williamson Coil—(L7—Radio Shack Catalcg 

=21-097) 
2 Alligator clips—(Al, A4—Radio Shack Catalog =32-774) 
1 variable capacitor—(C5-1-gang—Allied Catalog 

#61-H -009) 
1 variable capacitor—(C6-2-gang—Allied Catalog 

#61-H -059) 
6 #12 bare wire (L1 to 15) 
24 #14 bare wire, or 2 Barker and Williamson Type 3906 

"Air Induction" (L6, 17) 
3 coaxial cable, RG59U—Allied Catalog #47-W•552 
6 strips Bakelite, about x 3/16 X 1i/2" 
2 porcelain stand-off insulators. about 1" high 
2 knobs, to fit variable capacitor shafts 
1 porcelain electric light socket 
1 electric light bulb, 15 watts 
1 No. 40 pilot bulb and miniature screw-base socket 

Miscellaneous nuts, screws, grommets, solder, etc. 
If Coaxial Cable is used: 

1 aluminum strip, 2%2 X 71/2" 
2 coaxial sockets, SO-239 (Si, S2)—Allied Catalog 

#40-H -352 
coaxial cable. RG59U 

If Twin-Lead Cable is used: 
1 coaxial socket, SO-239 (Si) 
5 Polarized connectors, Mosley, Type 321—Mosley Elec-

tronic Catalog =321 
2 No. 40 pilot bulbs and miniature screw-bare sockets 

Twin-lead cable, 300 ohms, to dipole antenna—Allied 
Catalog #49-T-385 

Fig. 5. An aluminum cover plate can be fastened 
over the bottom if desired. Both the transmitter 
and the coupler chassis should be individually 
grounded before operation. The coupler and 
transmitter are connected to each other with a 
short piece of coaxial cable having a PL-259 plug 
on each end. The antenna can be connected by 
coaxial cable or by a form of balanced line, such 
as twin-lead cable. The general operation of this 
particular antenna coupler is particularly suited 
to balanced line installation. However, coaxial 
cable can be used, and directions will be given 
for the use of both types of transmission lines. 
Ordinary TV 300-ohm twin-lead cable serves 

as an excellent transmission line between a low-
power transmitter and antenna and has been 
found to work very well with this coupler. 
The setting of the clips depends greatly upon 

the impedance of the antenna feed system at the 
point of connection. It is 
suggested that clips 2 
and 3 be set closely to-
gether near the center to 
begin, and capacitor C6 
adjusted to resonance. 
Then clips 2 and 3 should 
be moved outward, 
meanwhile adjusting C6, 
until best antenna cur-
rent is obtained. Natu-
rally the transmitter is 

turned off when clips 2 and 3 are being adjusted; 
otherwise, the user may get an unpleasant shock. 
If the clips are set too far out to begin with, the 
shunt impedance of the feed line may "kill the 
Q" of the circuit, and no tuning effect will be 
observed. This would be most disconcerting to 
one not acquainted with an antenna-system's 
whims. 

(While the use of a lamp bulb as a dummy load 
is excellent practice for tuning a transmitter and 
testing its operation, the impedance of an actual 
antenna would approach the impedance of a 15-
watt lamp, or about 1000 ohms, slightly inductive, 
only by the luckiest happenstance. Actually, it 
would probably be best for the new ham to prac-
tice tuning-up on the lamp, as suggested below, 
until he knows perfectly what each adjustment is 
for. Then it would be better if he proceeded as 
above when tuning the "live" antenna. Most such 
systems would probably have a much lower im-
pedance than the lamp.) 

Coaxial cable is reported to lose less power by 
radiation from the transmission line, but the dif-
ference between coaxial cable and twin-lead is 
small, with properly operating equipment. 
The antenna used to test the coupler was a 

5-band dipole commercial trap antenna designed 
for use on 10-, 15-, 20-, 40-, 80-meter bands. 
Transmission with Coaxial Cable. 1) Connect 

a dummy antenna lamp bulb to the antenna 
socket (S2). A 15-watt bulb was used for an AT-1 
transmitter; for transmitters operating with 
higher power, use higher wattage bulbs. The 
dummy antenna is made by connecting a PL-259 
plug to a porcelain electric bulb socket by means 
of two separate insulated wires as in Fig. 6. The 
proper size bulb is screwed into the porcelain 
socket and the PL-259 plug is plugged into the 
antenna socket (S2) of the coupler unit. 

2) Alligator clips Al and A4 are set at the ends 
of coil L7. Clips A2 and A3 are then set in about 
1 or 2 turns from each end of the coil for 80-meter 
operation, and about 4 or 5 turns for 40-meter 
operation. 

3) The transmitter is tuned up in the usual 
way and variable capacitors C5 and C6 are ad-
justed until the bulb lights to its maximum bril-
liance and the transmitter loads properly. A good 
"dip" must be obtained when the transmitter 
amplifier coil is tuned through resonance. The 
light bulb should glow with a good brilliance. 

4) When the proper "dip" and bulb brilliance 
has been obtained, the dummy antenna is re-

1  L2 I L3 
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PL-259 PLUG FOR USE WITH COAXIAL CABLE 
OR 

MOSLEY POLARIZED CONNECTORS FOR 
TWIN-LEAD CABLE 

Av 
15 - 

WATT 
BULB 

6 DUMMY ANTENNA  

PORCELAIN 
LIGHT 

FIXTURE 

placed by the transmitting antenna. C5 and C6 
are readjusted somewhat for "dip" and good load-
ing. If poor loading or no "dip" is obtained, A2 
and A3 are readjusted by changing their posi-
tions, and the transmitter is retuned as above. 
However, in order to indicate actual flow of RF 
current in the antenna circuit itself (imperative 
to proper transmitter adjustment) insert at point 
X in the schematic Fig. 5 a shunted pilot-lamp, 
No. 40, 6-8 y in series with the antenna feed line 
itself as shown in Fig. 5B. 
Sometimes the beginner can think he has his 

antenna system tuned properly by meter when 
actually all of the RF output is being dissipated in 
the residual resistance of the tuner. However the 
glowing lamp in the feeder leaves little doubt 
that the "soup is going up the stack," as intended. 
This adds miniscule cost but great convenience 
to the coupler unit. Also, the power used in the 
lamp may be considered negligible (the lamp can 
be unscrewed after tuning if desired). 
Transmission with Twin-Lead Cable. 1) The 

transmitter is tuned in the same way with the 
dummy antenna. 

"The next sound you hear will be that of a startled 
mountain goat." 

2) The dummy antenna is then removed, and 
replaced by a simple twin-bulb unit (Fig. 7) 
shunted as in Fig. 5B. 

3) Clips A2 and A3 are adjusted to a proper 
position on coil L7. Capacitors C5 and C6 are 
adjusted until both bulbs light up with maximum 
and almost equal brilliance. This indicates that 
both sides of the antenna are loading equally. 
Although this may sound tricky or complicated, 

A2 

A3 
MOSLEY TYPE 321 TWIN - LEAD 

POLARIZED CONNECTORS .TO 
‘ft ANTENNA 

FOR SHUNTS, 
SEE FIG 5B 

TWIN -BULB" UNIT  

it will be found to be a neat and relatively easy 
procedure. 

4) The twin-bulb unit is removed and the 
transmitting antenna is plugged in. Usually, no 
further adjustments need be made as long as the 
transmitter "dips" and loads properly and the 
shunted pilot lamp glows. 
Here, then, is a simple, easily built unit that 

will deliver the full power of the transmitter to 
the antenna in such a way that good balance be-
tween the "legs" of the dipole will be obtained. 
In addition you need have no qualms about oper-
ating during "TV hours" no matter how close 
your antenna is to your neighbor's TV antenna. 

Charged Plastic Dusts Platter 

• If the grooves of your hi-fi phonograph records 
are filled with dust, here's how to remove it the 
harmless electrostatic way: Take a piece of Saran 
plastic wrap and crumple it in your fingers while 
holding it about an inch above the surface of the 
revolving platter. The static electricity produced 
by crumpling the plastic will attract the dust par-
ticles 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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Many thousand hours of nearly flawless service are 
engineered into even the least expensive tape re-
corder. Here's your part in getting every one of 

these hours from your machine 

I
N every tape recorder, a tape trans-
port mechanism transports (pulls) 
a tape from a supply reel past a 

magnetic recording-reproduce head 
(or heads) and winds it on a takeup 
reel. An electronic amplifier (or am-
plifiers), with associated record-re-
produce heads and accessories are 
also essential in tape recording, the 
electronic accessories to include a 
volume control, recording level indi-
cator, and an erase oscillator driving 
an erase-head winding. 
A combined group of mechanical-

electronic equipment accessories 
(controlled by the function switch) 
switch the amplifier, the heads, the 
erase oscillator, and also change tape 
direction and speed. Your owner's 
manual covers the placement of the 
heads, controls and other parts with 
specific lubrication instructions and 
other data applicable to your par-
ticular recorder. Those are specific 

Business part of head showing erase lam-
ination on left with record-playback lam-
ination on right. Above, microphotograph 

of dirty head. 

By JAMES A. 

McROBERTS 

Top-chassis view of 
typical tape recorder 
showing use of brush, 
magnifier and mirror 

to clean heads. 

instructions. With 
them, you'll also 
need a general 
schedule of inspec-
tion and lubrica-
tion. Lubrication 
should be per-
formed every 500 
hours of service, 
additional opera-
tions every 1000 
hours. (Some work 
is on an as-needed 
basis and is so 
mentioned below.) 
Mechanical 

Maintenance 
Schedule: 1) 
Clean the record-
ing, reproduce 
(playback), and 
erase heads. Use a 
magnifying glass 
and mirror to re-
flect light on the 

RECORD' P1_ ,  
AM'IN AT ION ie 
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heads (See Fig. 1). A nylon brush on a type-
writer eraser stick is an excellent tool for remov-
ing loose residue from the head structures. 
Loosen caked material with a lint-free rag 
mctened with rubbing alcohol or carbon tetra-
chloride wrapped around a wooden or plastic 
toothpick. Remove excess liquid with another 
clean rag. 
Do not use metallic tools on the head lamina-

tions, or bring magnetized objects near them. 
Metallic objects scratch or dent the laminations, 
and can magnetically short-circuit them; magne-
tized bodies could magnetize the head, requiring 

4 

MORE WEAR M." 
TOP THAN 
BOT TOM 

Badly worn single erase head. Lubrication of capstan roller with petroleum jelly. 

an unnecessary demagnetization. Do not use a 
pipe cleaner on the laminations. Use a nylon 
brush, a stiff bristle brush or a narrow toothbrush. 
Wipe the brush clean on a clean rag before the 
final brushing. 

2) Inspect heads for uneven wear during clean-
ing. The cause of the uneven wear in Fig. 4 was 
uneven pressure of the tape against the head, the 
greater pressure being exerted at the top of the 
laminations (tape guides are employed in some 
recorders, pressure pads are used in other equip-
ment). 
To correct the cause of such uneven wear, the 

entire head structure can be rocked in some in-
struments to provide paralleled alignment of tape 
and the head structure. Most manufacturers of 
tape recorders which have pressure pads supply 
pads already mounted on arms for easy replace-
ment. Try to detect excessive wear so that you 
may place an order well in advance for renewal 
pads. A reserve set is a good investment in con-
tinuous performance. If you can't purchase the 
pad-arm assemblies, then you must remove the 
old pads and cement on new ones. 

3) Inspect pressure pads; replace if worn badly 
(see Fig. 3). Rocking the head to make the tape 
parallel must be done cautiously, however, since 
in some instruments the head can be moved side-
wise (at an angle to the vertical in direction of 

TAPE 

WORN 
PAD 

HEAD 

HEAD 

r—fr 

TAPE 

-1=  
WORN , 

PRESSURE  a, 
PAD 

TAPE 

PAD 

b - b 

HEAD 

TAPE 

NOT 
UNDULY 

RELATIVELY NEW WORN 
PRESSURE PAD L-1>b 

tape travel). This is the azimuth adjustment 
which should not be touched if the high fre-
quencies (the ss's and the zz's) reproduce satis-
factorily. If such an adjustment is provided, and 
the high frequencies reproduce unsatisfactorily, 
make the azimuth adjustment by rocking the 
head sidewise so that the laminations gap is at 
right angles to the tape. Work carefully, prefer-
ably with the set-up shown in Fig. 1 (magnifying 
glass and mirror). 
Remove old pads with a razor blade, scrape old 

adhesive from the pad arms. Replace with a new 
pad using adhesive (such as Duco cement) spar-
ingly. Check parallelism of new pad with the 
head structure. Check spring tension of all pads 
against a piece of tape in the recording position. 
The pull on the tape—with tape taut from supply 
reel through the heads—should be about 2 oz. 
(half the weight of a 1/4  lb. stick of butter). 
Loosen or tighten springs on the pressure pads, 
or adjust the brake on the supply drum as indi-
cated by your inspection and "feel." 

4) Inspect the capstan and roller. Test with a 
length of tape between these units. The pull for 
slippage of the tape should be about 2 lbs., ap-
proximately the weight of one qt. of water or 
milk. Rotate the capstan and roller manually 
through one revolution while making this check 
to see if the pull is uniform. Non-uniform pull 
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ELECTRONIC CHASSIS 

SHOCK MOUNT 

TAKEUP BEARING 
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TAKE UP' FLYWHEEL 

SHOCK MOUN' 

CAPSTAN SEARING 

TAKEUP DRIVE BELT 

usually means a flat on either the capstan 
or the roller. Replacement is the only 
remedy. The cause of this defect is failure 
to push the movable member free when the 
recorder is left idle. Always separate these 
parts when your recorder is not in use. 

5) Lubricate capstan and roller sparing-
ly with clear petroleum jelly every 1000 
hours of use. Figure 5 shows a roller being 
lubricated with a pipe cleaner. The sliding 
part may require similar lubrication. Use 
all lubricants sparingly—none must get on 
the -rubber or on the surface that contacts 
the tape. 

6) Inspect the take-up reel drive. Tape 
spillage will occur if friction here is inade-
quate (see Fig. 6). A spring drive may be 
employed; spillage of the spring compensates for 
the different speeds required. You can compress 
the spring with a pair of pliers, or open it, to pro-

Tape spillage due to insufficient de-is of take-up 
spindle. Too much tension would break the tape. 

Underside rear view of typical tape recorder chassis. 

vide proper tension so 
that spillage does not 
occur. 
Rubber friction drive 

may be accomplished by 
a belt in contact with a 
flywheel held by a spring 
(see Fig. 7), or by rub-
ber-tired wheels driving 
the take-up reel. The 
cause of insufficient fric-
tion can be found by 
manual operation (pow-
er plug disconnected, 
function switch on For-
ward). The rewind is 
almost always another 
friction device operating 
at a higher speed. In-
spect by manual move-
ment of the motor drive 
pulley or belt (power 
plug disconnected, func-
tion switch in the Re-
wind position). Flats and 
reduced diameter are the 
principal troubles. 

Belt type friction drive assembly. Other type drive is accom-
plished by contact between rubber wheels and take-up reel. 

SPRING HOLDS BELT IN 
CONTACT WITH FLYWHEEL 
ON FORWARD' 

TAKEUP TuRNTABLE FLYWHEEL 

7> Lubricate on schedule all bearings (such as 
the pulley bearing of Fig. 7) every 1000 hours 
of use with clear petroleum jelly from the 
top of a broom straw. Petroleum jelly is also a 
satisfactory lubricant for sliding parts with the 
exception of the high-speed bearing on the motor 
and some rewind pulleys. Here, several drops of 
#30 or #40 S.A.E. automobile engine oil should 
be applied with a straw or a narrow loop of thin 
wire. 

It is extremely important that you do not 
over-lubricate; particular care should be taken to 
keep lubricants away from rubber parts. Clean 
rubber belts with a cloth moistened in rubbing 
alcohol every 1000 hours (use alcohol sparingly, 
it also attacks rubber). 
You will find that some tape-recorder mo-

tors have built-in lubrication of their bearings 
and do not require lubrication. 
Figure 8 is a back, or upside-down view of a 
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typical recorder chassis. The take-up reel and 
capstan reel bearings should be lubricated every 
1000 hours with heavy motor oil or petroleum 
jelly. The supply reel bearing, behind the motor, 
will need lubricant at the same time. 

8) Check the chassis-support bolts and shock-
mounting rubbers of the electronic chassis (back-
ground of Fig. 8) by moving the parts they hold 
or shock-mount. Shock-mounted parts should 
give slightly, other parts should hold rigid. Re-
place rubbers or tighten bolts as required. 

Electronic Maintenance Schedule. For the most 
part, electronic or electrical maintenance is far 
easier than mechanical. Some of this maintenance 
has been discussed under the care of the heads 
and their laminations already. 
Every 1000 hours of use, test the tubes of your 

recorder at some reliable radio-TV store. Tubes 
should be checked every 1000 hours of operation 
(or at least once a year), because weak tubes that 
still play reasonably well may not draw the 
proper amount of current. Failure to draw rated 
current can cause a voltage rise which can dam-
age other components. Also tubes with incipient 
short circuits can be detected before they damage 
or destroy other components. 

1) If possible, test tubes for "quality" on a 
mutual-conductance type checker. Ask the sales-
man or serviceman to check for partial short-
circuits also. This latter test is doubly advisable 
if the hum level of the instrument has increased 
since you bought it. Replace all tubes found to 
be unsatisfactory. 

The time when heads must be demagnetized is has-
tened if tape is left in contact with the recording, 
erase, or playback heads when the machine is not 

in use. 

2) A high background hiss level or noise level 
can be due to residual head magnetism (in the 
process of making a tape recording, we magnetize 
the tape, and magnetized tape will magnetize 
anything also capable of being magnetized with 
which it comes in contact). The amount of such 
secondary magnetization is a function of the in-
tensity of the original magnetization of the tape 
and the time it is in contact with the heads. 
When heads have accumulated enough residual 

magnetism to cause a high hiss, they must be 
demagnetized by subjecting them to a very strong 
alternating magnetic field for a few seconds, then 
slowly reducing this field to zero. Plans for a 
demagnetizer coil you can use for this purpose 
will be found on page 77 of Science Experimenter 
(No. 557), Vol. 1, a handbook available from 
SCIENCE AND MECHANICS for me. 

Hing "LIVE" 
By C. M. STANBURY II 

IIETHER you listen to standard, short-
wave or TV broadcast stations, the news 
you get, the drama you hear comes to you 

secondhand. It has been cut, rearranged and 
sometimes distorted beyond recognition by the 
scriptwriter. Are you tired of it? Are you tired of 
the clichés and tired stereotypes that pass for 
reality? I was—and I did something about it. 
Three-fourths of the radio spectrum is allocated 

to utility radio services such as aeronautical, 
marine and public safety, and it is here that the 
listener has his only chance to hear real people 
living real lives. The words transmitted by these 
stations come from no script. They come from life 
itself! 
The most interesting, exciting listening is heard 

on emergency services such as the police and 
coast guard. Here, by knowing how and where 
to listen, you may hear men under pressure voic-
ing the spine-tingling words of emergency. 
But suppose you are a crime or mystery fan, 

then the frequencies assigned to law enforcement 
agencies may become your favorite bands. Here 
you will find realism that no magazine or book 
could ever bring you. Public safety radio services 
operate on both medium-wave and VHF (see 
Table B). Medium-wave is best for distant recep-
tion. See "One-Tube VHF Receiver," p. 45, on 
VHF reception. The first police band lies just 
above the standard broadcast band, starting at 
1610 and going up to 1760 kc. In addition, a few 
such stations operate between 2300 and 2500 kc. 
Major stumbling block to police listening is 

the use of coded number signals. All use a few 
of these, for example "ten-four," which means 
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TABLE A—THE 
PHONETIC ALPHABET 

A Alpha N November 
B Bravo 0 Oscar 
C Charley P Papa 
D Delta Q Quebec 
E Echo R Romeo 
F Foxtrot S Sierra 
G Golf T Tango 
H Hotel U Uniform 
I India V Victor 
J Juliet W Whiskey 
K Kilo X X-ray 
L Lima Y Yankee 
M Mike Z Zulu 

that the contact is 
concluded. However 
some stations, such as 
KMA367 (of Dragnet 
fame) in Los Angeles, 
use almost nothing 
but code while oth-
ers, like KCA962 in 
Newton, Mass., use a 
bare minimum of cod-
ing. Table B lists 
some of the police transmitters which will prob-
ably provide your best listening. 
There is one disadvantage which cannot be 

overcome in police monitoring. The DXer can 

TABLE B—THE POLICE BANDS 
Range in Megacycles 

1.61 to 

2.3 to 

31.14 to 

33 to 

37 to 

37.88 to 

39 to 

42 to 

44.60 to 

153.74 to 

154.62 to 

158.7 to 

166 to 

454 to 

1.75 

2.5 

32 

33.12 

37.44 

38 

40 

42.96 

47.68 

154.47 

156.24 

159.48 

173 

456 

POLICE STATIONS USING LITTLE CODING 

KCA692 Newton, Mass. 1714 kc 

New Hampshire State Police 1682 kc 

KSA536 Milwaukee, Wis. 

KCA281 Revere, Mass. 

Ohio State Patrol 

KQA387 Cincinnati, Ohio 

2450 kc 

1714 kc 

1730 kc 

1706 kc 

TABLE C— 
THE COAST GUARD CHANNELS 

Frequency in kilocycles Service 

2182 

2662 
2670 
2678 
2686 
2694 
2702 

Distress. Calling, particu-
larly on Great Lakes 
General traffic 
Calling and distress 
General traffic 
General traffic 
General traffic 
General traffic 

COAST GUARD DISTRICT HEADQUARTERS 

NMA 

NMB 

NMC 

NMD 

NMF 

NMG 

NMH 

NMJ 

NMK 

NML 

NMN 

NMO 

NMP 

NMQ 

NMR 

NMV 

NMW 

NMX 

NMY 

NOY 

Miami, Florida 

Charleston, S. C. 

San Francisco, Cal. 

Cleveland, Ohio 

Boston, Mass. 

New Orleans, La. 

Washington, D. C. 

Ketchikan, Alaska 

Cape May, N. Y. 

St. Louis, Mo. 

Norfolk, Va. 

Honolulu, Hawaii 

Chicago, Ill. 

Long Beach, Cal. 

San Juan, P. R. 

Jacksonville, Fla. 

Seattle, Wash. 

Baltimore, Md. 

New York, N. Y. 

Galveston, Tex. 

only hear one side of the picture: the 
viewpoint of the police dispatcher. 
Because of this, the Coast Guard dis-
tress frequencies 2760 and 2182 kc 
will sometimes prove more interest-
ing and revealing. Balanced against 
this is the increase of both interfer-
ence and dull traffic on these fre-
quencies-2760 kc doubles as a gen-
eral calling channel for Coast Guard 
stations. All contacts are made here 
(except on the Great Lakes) and 
then transferred to another frequen-
cy. The frequency 2182 kc is even 
worse for this since it is the inter-
national calling frequency for all 
ships. Table C lists the frequencies 
as well as the manner in which they 
are utilized by Coast Guard and dis-
tress traffic. 

It comes down to a matter of pa-
tience—wherever you listen on the 
public safety and emergency chan-
nels, there will be the routine and 
matter-of-fact. Reality would not be 
reality without it—but only reality 

provides the compensating moments of spine-tin-
gling actuality. Those with the least patience, will 
probably want to monitor the police frequencies. 
If you have a good deal of patience, the distress 
channels are for you. 
Now, a few hints on identifying stations. On the 

Coast Guard channels, this is simple. These sta-
tions use their call letters or location on each 
transmission. Further, the letters are given 
phonetically, so there can be no error (see Table 
A). The headquarters station in each area is as-
signed a three-letter call sign—NMD, for exam-
ple, at Cleveland. Other stations in the district 
add one or two digits to the HQ call, as NMD47, 
Buffalo. However, non-coast guard vessels in dis-
tress will merely call by location, for example, 
"Coast Guard Norfolk." Table C gives call and 
location of all CG district headquarters stations. 
Coast Guard vessels use four-letter calls. 

Identifying police transmitters is touch-and-go. 
Some frequently identify; others, every hour; 
and, a few seldom announce their call or location. 
Police calls generally consist of three letters fol-
lowed by three digits. They are not given phone-
tically. A complete registry of public safety sys-
tems in the U. S. can be obtained from Com-
munications Engineering Book Co., Monterrey, 
Mass., for $4. 
One can monitor a local broadcast station and 

when a disaster or search is reported tune to the 
appropriate CG or police frequency, but by then 
the action is already completed. 
A note of caution: It is a federal offense to 

reveal the transmission of any utility station. So 
don't phone a scoop to your local paper. The wire 
services monitor the utilities so they'll have the 
story already anyway—but you are absolutely 
free to listen for your own entertainment. 
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Homemade Television Antenna 
By HAROLD P. STRAND 

Save your money and improve 

your TV set's reception with this 

inexpensive, effective antenna 

A
N INSIDE antenna usually works well 

for television reception from stations 
up to 25 miles or so away. After ex-

perimenting with the familiar "rabbit ears" 
form of interior antenna, I found that this 
homemade design definitely improved recep-
tion under certain local conditions. The alu-
minum rods coiled at the top ends (Fig. 1) 
are so attached to the base that they can be 
rotated, and this helps to clear up ghost images 
and improve the picture. These coils can be 
moved to be at right angles to each other, 
formed as a V or used in a flat plane, and the 
entire unit can also be rotated on the cabinet 
for further adjustment. 
Each rod represents a 6-foot antenna arm, 

but when coiled, the total height is only about 
2 feet 4 inches. A short piece of 300-ohm lead-
in wire connects the terminals at the base of 
the antenna to the antenna posts of the tele-
vision set. 

28 
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10" 

DETAIL OF 

ANTENNA ARMS 

MATERIAL ? 'HARD 
ALUMINUM- 2 REI3.0 

ROD TO BE 
COILED 

300-OHM TWIN LEAD IN 
WIRE TELEVISION SET 

Each arm of this indoor television antenna can be ro. 
taled to bring the coiled sections in the best position 

for station reception. 

HARD ALUMINUM 6-32 
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RODS CAN BE 
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SEE FIG. 4 
FOR DETAILS 

*27 DRILL 

*22 DRILL 
d"DEEP AT 5-

ANGLE 

6- DIA.V. 
PULLEY 7 

PIN IN DRILLED 
HOLE 

END OF ROD 
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TOP VIEW 
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SCREW 

L. 

BAKELITE 

4-1 
RUBBER 
KNOBS 

For the 3/4-inch birch ply-
wood base, select some smooth 
grain stock and cut the piece to 
size (Fig. 2). Smooth the edges 
and slightly round the corners 
on a sanding disc. Then apply 
walnut or mahogany oil stain, 
allow it to dry for about 10 
minutes, and then wipe off all 
surplus stain. After three or 
four hours apply two or more 
coats of shellac, lightly rubbing 
down each well-dried coat with 
fine steel wool. Finally, apply 
wax and rub briskly with a dry 
cloth for a pleasing soft finish. 
As an insulated support for 

the lower ends of the rods, cut 
a piece of 1/2 -inch thick Bake-
lite to size and drill the re-
quired holes (Fig. 2). Bore the 
two holes for the rods on about 
a 5° slant (Fig. 3). 
Figure 4 shows the terminal 

strip made from a second piece 
of Bakelite. The lead-in wire 
attaches to the nut terminals 
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By tipping the drill press table the twp 
holes drilled for the ends of the arms 
are given a 5° slant or you can han 
drill by shimming up one end of tha 

piece to get the right slant. 

4 

MATERIALS LIST—TV ANTENNA 
1 pc 34" birch or pine plywood 61/4 x 71/2 " 
1 pc paper base Bakelite 1/2 x 11/2  x 55/à" 
1 pc paper base Bakelite % x % x 31/4 " 
2 Fahnestock clin 
2 pcs hard aluminum rod V32" diameter x 72" Ion 
4 rubber drive-in base knobs (rubber tack 

bumpers) 
2 #7 rh wood screws 1" long 
2 6-32 rh machine screws (brass) Me long 
4 brass 6-32 nuts 
4 brass washers 
2 6-32 rh brass machine screws 94" long 
About 3 feet twin lead-in wire, stain and shellac 
SOURCES OF SUPPLY: For Bakelite, try Forest 

Products Co., 196 Broadway, Cambridge, Mus, 
Fahnestock Clips, lead-in wire and rubber base 
knobs may be obtained from Allied Radio, Den. 
10, 100 N. Western Are., Chicago, III. For 
aluminum rod, metal supply or products company. 
tee your Classified telephone directory. 

*28 DRILL 

• . 
6 1 ,  

TERMINAL STRIP- I REO. 
BAKELITE 

Completed terminal strip equipped with 
two Fahnestock clips and terminals for 

lead-in wire connections (Fig. 2). 

Drilling holes for 6-32 screws which attach 
terminal strip to base piece. Note that 
ends of antenna arms are put in position 

to line up the parts. 

Roundhead wood screws fasten the Bakelite base 
piece le the wood base, through holes bored in the 

ends of the Bakelite, 

and the ends of 
the rods go down 
in the spring loops 
of the clips (Fig. 
2) to make good 
contact and also 
serve to hold the 
rods in position. 
You may need to 
bend the loops out 
slightly in order to 
fit the %9-inch dia. 
rods. To make sure 
clips are placed 
right on Bakelite 
so the rods will 
pass through the 
loops and enter the 
holes in the bot-
tom Bakelite piece, 
use a short piece 
of rod stock as a 
guide at each end 
to insure proper 
alignment before 
drilling the holes 
for the 6-32 screws 
that secure the 
clips. The terminal 
strip attaches to 
the lower piece 
with two 6-32 
screws (Fig. 5 
sho ws how the 
holes are spotted 
for the screws). 
With the ends of 
the rods through 
the loops of the 
clips and also 
pressed down in 
the lower Bakelite 
piece, use two 
small C clamps to 
hold the top piece 
in position for 
drilling (Fig. 5). 
Drill and then tap 

the holes for 6-32, and then screw terminal strip 
to base piece. Next screw the assembly to the 
plywood base with two 1-inch #7 rh wood screws 
(Fig. 2) to accomplish this. 

Making Antenna Arms 
The %2-in. dia. aluminum rod stock is of the 

hard 17ST4 type. You'll need to get two 6-foot 
pieces from a local dealer in metal and metal 
products (look under these classifications in the 
yellow pages of your classified phone directory). 
Bend the coiled ends around a 6-inch dia. V pul-
ley as shown in Fig. 2. A small hole was bored 
in the pulley to receive a steel pin, under which 
the end of the rod is placed to hold it. The pulley 
is then turned by hand and the rod carefully 
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FA 
Connecting a short piece of twin lead-in wire to the 
terminals. The other end connects to the television 

set terminals. 

wrapped around to form the coil. The stock 
springs out when released to some extent and you 
can then apply some hand forming to get the neat 
coils shown. 
Before fitting the finished coiled rods into the 

base section, slightly round the ends of the rods 
so that they enter the Fahnestock clips easily 
when the lever is pressed, and press them down 
firmly in the slanting holes in the base piece. This 
construction allows the rods to be turned while 
the spring clips still hod them firmly in place. 
Figure 7 shows how the short length of lead-in 

wire is attached to the terminals. After connect-
ing the other end of the wire to the set terminals, 
you are then ready to try out the new antenna. If 
you wish, you can attach four rubber base knobs 
or felt to the antenna base to protect the surface 
of your TV set. 

Transistor Set for Code Practice 
F

OR those interested in mastering the International 
or Morse codes, an audio-tone oscillator is essential. 
Prior to transistors, two types of code practice cir-

cuits were popular. One was the vacuum tube feedback 
oscillator; the other was the neon-glow relaxation oscil-
lator. The relaxeition circuit was the simplest, but re-
quired a minimum of 60-volt de to fire the neon lamp. 
The feedback circuit required a minimum of 22%-volt 
de plate voltage, plus a 1% to 6-volt filament or heater 
supply, depending upon the tube employed. 
The circuit of this transistorized feedback oscillator 

has the simplicity of the neon-glow, the signal strength 
of the vacuum tube, and requires only one or two pen-
lite cells for weeks of service. It may be used for solo 

practice, or two may send and receive 
with the same unit. 
Following a simple breadboard design, 

the components are arranged on a 5 x 
3% x %-in. baseboard (Fig. 2). The four 
Fahnestock clips attached to the base 
with %-in, wood screws serve as ter-
minals for attaching key and phones. 
The 4-lug tie strip secured near the 
baseboard center serves as a solder tie-
point for capacitors, resistor and hook-
up leads; it also provides a simple 
mounting for the P-N-P junction tran-
sistor. 
The feedback inductance is the pri-

mary side of most audio output trans-
formers. This is the transformer between 

the output tube of a radio set and 
its PM speaker, and you can sal-
vage one from a junked radio, or 
buy a new one, purchased usually 
for less than $1. Those advertised 
as 50L6 types are ideal, but any 
single plate-type output trans-

This transistor code practice outfit 
will operate for days on a single 
penlite battery. It is easily modified 

for 2-way use. 
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MATERIALS LIST— 

CODE PRACTICE SET 

1 5 x 31/2  x %" wood baseboard 
1 P-N-P junction transistor, CK-722 (Ray-

theon) or RR•38 

1 audio output transformer. 2500 to 10,000-
ohm tube load 

1 220K (220,000) ohm, 1/2 -watt composi-
tion resistor 

1 .002 mfd. paper capacitor (working volt-
age unimportant) 

1 .02 mfd. paper capacitor (working volt-
age unimportant) 

4 Falinestock clips 

1 transmitting key 

1 pair, magnetic headphones, about 2000 
ohms (do not use crystal type) 

1 4-lug tie strip 

Miscellaneous, I/2-in. rh wood screws. hook-op 
wire, penlite batteries 

SECTION NOT USED 

PICTORIAL DIAGRAM 

Transistor feedback oscillator requires no switch, since penlite cell is 
simply removed from base clips when unit is idle. Transformer may 

be eliminated when used for dual practice. 

AUDIO OUTPUT 
TRANSFORMER 

former with a 2500 to 10,000-ohm rating will do. 
Disregarding the two plain enameled voice coil 

secondary leads, connect the insulated primary 
leads (usually red and blue colored) at the tie-
points as shown in Figs. 3 and 4. 
Note that two small angle brackets (fashioned 

from spring brass, copper or tin) are screwed 
down to the base to secure a single penlite cell. 

TABLE A—INTERNATIONAL MORSE 
CODE 

A . - J • - - - S •• • 
T - 

C -• U .• - 
M - - V - 5 

E N -• W • --

G - 

I.• 0 
PERIOD • -. -• - 
COMMA --.• --
? MARK •• --• • 

.002 MFD. 

SCHEMATIC DIAGRAM 

Then, with key and magnetic phones connected, 
the transistor audio oscillator is ready for use. 
The headphones you use should be rated at about 
2000 ohms or so (crystal headphones will not 
work in this circuit). For a stronger signal, use 
two penlite cells in series, which will then de-
liver 3 instead of 11/2 volts to the circuit. 

If you want to learn the code (Table A) with 
someone else, connect another key and phone in 
series, break the lead marked "X" in Fig. 3, and 
you have a two-way system. Remember, how-
ever, that when one person is sending, the other 
must hold down his key to provide circuit con-

4 

tinuity. Some keys have a built-in knife switch 
for this purpose. 

If this transistor oscillator is built expressly 
for two-way transmission, the audio output trans-
former can be eliminated by installing clips for 
the second pair of phones where the primary 
leads are terminated. Thus the second pair of 
phones serves both as reproducers and oscillator 
coil. You then insert the additional key at «X" 
in Fig. 4.—TIomAs A. BLANCHARD. 
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" 
PICTORIA,ITATIC0111,2, imam% ITS. 

are 

Transistorized 
intercom 

A few parts—most of them from your scrap box—and a few 
hours of time and you have your intercom. Here the author 

is calling to the Master Station. 

For less than $15 you can build 
this small but rugged two-sta-
tion intercom and get surpris-
ing clarity and volume from 

room to room 

By DONALD S. PEARSON 

i— HIS project is based on the Transistor Ampli-fier project given on p. 34 of the Radio-TV 
Experimenter, Vol. 6 (75). By changing a 

few of the original parts, and using the same cir-
cuit and adding a few extra parts and switehes, 
this unit can be made to serve not only as the 
amplifier, but as an intercom as well. 
The schematic for the complete unit is given 

in Fig. 4, pictorial wiring diagrams in Figs. 2 and 
3. Use a cigar box as 
the master station, 
mounting the trans-

la LK. 

4 
SCHEMATIC 

3.2 

)ei   
200011.1 
PRI. 

B LK 

Li 

STA11 .3111 FC 

 13  

former and speaker as near the top center as 
space will allow. The DPDT switch #1 on this 
station can be mounted to the right of the trans-
former and there will then be room enough to 
mount the three penlite batteries to the trans-
former's left. 
You can mount the Cinch-Tones barrier-type 

terminal strip on the bottom of the box. Note the 
long leads on the transistor sockets. Leads are 
soldered to the sockets first; the transistors are 
inserted when all the wiring is completed to elim-
inate the chance of overheating and ruining them. 

(PDT 
—6 L moon. 
  pro. 

VOLUME 
CONTROL 

 O 

 O 6 DCV. 
To operate, SW1 must be on L, SW2 must be on T. SW3 and SW4 must be on the 
closed position. This is the necessary procedure for the Number Two station to 
call the Number One or Master Station. To call No. 2 station from the Master Sta-
tion SW1 must be on T. SW2 must be on L. SW3 must be on the open position. 
SW4 must also be on the open position. Four-conductor cable is used between 

stations. A buzzer may be added if desired. 
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MATERIALS LIST—TRANSISTORIZED INTERCOM 
No. Req. Description 
1 binding post (see Fig. 2) 
2 2" or 4" PM speakers 
2 output transformers, 2000-ohm Pr). 3.2-ohm Sec. 
2 CK722 or CK718 transistors 
2 electrolytic capacitors-100 infd, 50 v dc 
2 220K, V2-watt resistors 
1 10K, I/2-watt resistors 
4 DPDT toggle switches 
1 10K potentiometer 
1 pointer knob for pot 
2 Cinch Jones barrier type terminal, 3 or 6 term 
2 transistor sockets (optional) 
2 cigar boxes (or equiv. in size) 

3-4 Penlite batteries 

Long leads permit moving them to a more con-
venient position, depending upon the space in 
the box. 
I used a 2-in. PM speaker in the Master Sta-

tion. This was done because it was handy at the 
time of construction. It also left more room in 
the box in which to work. A 4-in, speaker will 
fit, and will probably give better results. Since 
they both cost about the same, the size speaker 
to use is optional. 

It is possible that a more simple switching ar-
rangement could be devised, but the switches I 
used were handy at the time. If switches #3 and 
#4 are not used, an intermittent "bleep" will 
develop when the intercom is in use. The "T" 
position on switches #1 and #2, both enter the 
input side of the amplifier. When the master sta-
tion is on the "T" position and the #2 station is 
on the "L" position, part of the signal would go 
through the amplifier, while the remaining por-
tion of the signal would go out the "T" wires of 
the #2 station. With switches #3 and #4 at 
these points, however, the circuit is broken, thus 
allowing the entire signal to be amplified. 
Because of the distance between the two sta-

tions (in my case, about 100 ft.), 41/2  y are used, 
instead of the 11/2  y used in the original transistor 
amplifier. (The batteries will become weak with 
use and cause a crackle or a mushy sound in the 
speaker. When this happens, replace the bat-
teries.) 
The box for the #2 station is also a cigar box. 

This can be made smaller if space is your prob-
lem. Both stations are mounted on the wall by 
means of four wood screws through the cover or 
lid of the box. Contact paper can be used to cover 
both boxes to Cive thew a tit.Liter 

"I said save the short-wave set!" 
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Vestpocket Transistor Amplifier 

eàue 
Testing an ordinary standard size magnetic earphone for use as a 
microphone with the transistor amplifier. Photo above shows how 

transistors are placed on outside top of case. 

By THOMAS A. BLANCHARD 

W HILE primarily intended to serve as an 
electronic novelty, this tiny transistor 
amplifier certainly is not to be classified 

as a toylike gadget. It may be used to amplify 
crystal radios, provide private listening with a 
record player, function as a detectophone, or 
even as an electronic stethoscope for tracking 
down vibrations in machinery, motors or engines. 
The direct-coupled circuit requires the very 

minimum of components—all of which are quite 
inexpensive (see Materials List). A single pen-
lite AA size 11/2 -volt cell powers the amplifier 
and the entire unit is housed in a 1 x 2 x 3-in. 
plastic box. 
Make a battery clamp from a strip of %2 X 3/8-

in. aluminum to fasten the battery to one of the 
3-in, box sides as in Fig. 3. Then arrange the 
amplifier components to fit the remaining space. 
Because ordinary phone jacks require too much 
space, the "Input" and "Output" connections 
terminate at miniature jack strips which match 
miniature 2-pin plugs designed for hearing-aid 
size earphones. Drill four %2-in. holes spaced 
% in. apart at each end of the box for the jack 

strips. The two outer holes are for mounting the 
connectors with 2-56 by %-in. rh machine screws. 
Remaining two center holes allow passage of 
plug pins through the box to the phosphor bronze 
contacts. 
The volume control is the conventional sub-

miniature type and measures just 5/8 in. diameter. 
A 1/4-in, hole drilled in the front of the box pro-
vides for its mounting. The control has a re-
sistance of 5000 ohms and incorporates a power 
switch for turning battery power on and off as 
well as controlling the input signal. It has a 
1/8-in, dia. shaft, 7/32 in. long and is slotted for 
either a decorative push-on knob or %-in, dia. 
knurled set-screw knob for 1/2 -in. shafts. 
The entire amplifier hook-up will require only 

a few inches of wire since the pigtail leads on 
the 1/2 -watt resistors and 2 mfd. 6 v. electrolytic 
capacitor provide their own connecting leads. Be-
cause of limited space in practically any transis-
tor circuit, #22 solid tinned hook-up wire is best. 
Leads that require insulating may be covered 
with plastic radio "spaghetti." Two short lengths 
of conventional stranded, plastic insulated wire 
are used for the leads from amplifier to bat-

2N107 ..—TRANSISTORS. 2N107 
4.  

2 MM. 
6 OC V. 
ELECTROLYTIC 
CAPACITOR 

5K POT. 
INPUT 

330K 
OHMS 

4.7K 
OHMS 

22 
OHMS 

OUTPUT 

OPTIONAL ONO. If V. P£NL1TE 
SÇFIEMArC f,›Acs SWITCH ON VOLUME CONTROL 2 AMPLI FIER BATTERY 

(POT ) 
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tery. Solder these leads 
directly to the penlite 
cell (Fig. 3). The bat-
tery brass cap is positive 
and zinc case negative. 
Battery life in this cir-
cuit is remarkable so 
that in normal use, re-
placement will be infre-
quent. 
A word about mount 

ing the transistor sock-
ets: These tiny Bakelite 
units require a rectang-
ular hole opening of Y32x 
1%2 in. To avoid making 
them too large, first drill 
two %4-in. holes side by 
side. Then use a 1/8-in. 
sq. modelmakers file to 
shape the rectangular 
openings in the plastic. 
Because plastic files 
down quite rapidly, 
check the hole size with 
a transistor socket after 
each few file strokes. 

Using the Amplifier. Since all transistors are 
low impedance devices, this fact must be kept in 
mind when using the amplifier. A high imped-
ance crystal microphone or phono pickup cannot 
be connected directly to the input. Nor can a 
crystal-type earphone be attached directly to the 
output of a transistor amplifier. 
However, any 1- or 2000-ohm, magnetic ear-

phone can be used either as a receiver or mike. 
While the amplifier was designed for use with a 
miniature 2000-ohm phone, large phones may be 
used with the simple adaptor cord shown in Fig. 
1. Attach a miniature phone plug to one end of 
a short cord and to the other end attach two clips 
salvaged from an old octal wafer tube socket. 
Cover these clips with plastic spaghetti. Conven-
tional phone tips can then be attached to the 
clips and the cord plugged into the amplifier. 
This method may be used for all other applica-
tions you may have in mind, such as using a PM 

VOLUME CONTROL 

o6"fisin- iÁsék: 
STRIP 

BATTERY CLAMP 4-40 R I-1 SCREW 

MATERIALS LIST—VESTPOcKET TRANSISTOR AMPLIFIER 

No. Req. Size and Description 
1 small plastic (or metal) box, approx. 1" x 2" x 3" 
2 miniature 2-pin phone plugs 

miniature matching jack strips for above 
2 p-N-P transistors, GE 2N107 (or CK-722 types) 
2 molded Bakelite transistor sockets for above 
1 2 mfd., 6v. miniature electrolytic capacitor 
1 sub-miniature 5K volume control/switch 
1 knob for control 
1 22-ohm. /2-watt composition resistor 
1 4.7K, V2-watt composition resistor 
1 330K, I/2-watt composition resistor 
1 type AA penlite battery, 11/2v. 
4 2-56 by %" rh machine screws and nuts 
1 4-40 by 1/4 " rh machine screws and nuts 
NOTE: To connect a high impedance crystal mike or pickup to 

amplifier, Lafayette Radio Transformer AR-100 may be used. 
To use a PM speaker as such, or as a mike, use #AR-122, or 
#AR-119. Parts available from Lafayette Radio, 165-SM Lib. 
erty Ave., Jamaica 33, N. Y. 

. . 
INPUT JACK 

STRIP   

speaker as a dynamic microphone. 
Any PM speaker may be used. The matching 

transformer would have its 3 or 4-ohm winding 
attached to the speaker voice coil lugs. The trans-
former's 250 to 500-ohm winding would be con-
nected into the input of the amplifier. Now to 
use the speaker as a speaker, just shift the pin 
plug to the output jacks and attach the output 
of a crystal radio, magnetic phono pickup, ear-
phone mike, etc., to the input jacks. 
A crystal phono pickup may be used with the 

amplifier in some instances without a matching 
transformer, but usually such will be required. 
An old fashioned magnetic pickup or modern 
magnetic types require no transformer coupling. 
Incidentally, a needle soldered to the diaphragm 
of an old magnetic earphone makes a good phono 
pickup. 
Using the amplifier as a stethoscope, a standard 

size 1000 or 2000-ohm earphone is connected to 
the amplifier input, and a hearing-aid phone con-
nected to output jack. Unscrew the large ear-
phone cap and place the receiver on your chest. 
The exposed diaphragm provides a more effective 
pickup than with the cap on the receiver. Try 
placing the rubber eraser end of a lead pencil 
against the diaphragm, and pointed end in con-
tact with any motor driven device. The result 
will be similar to that of an industrial stetho-
scope. 

If you own a pair of magnetic phones, the ex-
isting tinsel cord may be removed from them 
and set aside. Each phone may be fitted with 
new cords and miniature pin plugs. Thus one 
phone will serve as a mike; the other as a re-
ceiver. When finished experimenting with the 
phones, the original cord may be replaced and 
phone set will again be as good as new. 
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Wire-Stripping Tool 

T
HIS tool quickly strips insulation from all kinds of in-
sulated wire in one twist of the tool and a light pull. 
End piece is then pulled off with the tool (Fig. 1). First 

an adjustment screw must be set, using a test piece of wire, 
to allow cutters to sever insulation without cutting strands of 
copper. The screw acts as a stop. 

Tool accommodates all sizes of wire from about 
to the smallest common wire size. One of the 
hardened tool steel blades has a V cut and the 
other a straight edge (Fig. 2), both being ground 
to a sharp cutting edge. When sides of tool are 
pressed together, straight edge goes under V 
edge, with a snug but free fit, thus trimming 
around the wire insulation with one complete 
turn of the tool. Piano wire spring returns the 
side pieces to an open position when pressure is 
released. While the hinge joint shown was made 
in a small bench milling machine (Fig. 4), it can 
also be made with hand tools. 

Fig. 3 gives a good idea of design and place-
ment of parts. Fig. 2 shows the tool in its normal 
open position; spring, made from .055 in. piano 
wire opens side frames about 1% in. at the top, 
as shown in drawing. Bend 2 pieces of 5/8x1/4  in. 
brass to shape and dimensions given. Start with 
pieces about 6 in. long to facilitate bending oper-
ation. Use a heavy vise with braFa jaw protec-
tors and a fairly heavy hammer. Tu aid mark-
ing stock use a small piece of brass under the 
hammer blow. After shaping, cut pieces to 
length; leave hinge ends a little long, until 
tongue and slot have been cut, after which ends 
can be dressed down to a good fit. 
Finish pieces to a smooth surface, with fine 

abrasive cloth or a power sanding wheel, round-
ing all edges slightly. Drill and tap two 6-32 
holes in the pieces, one for a spring retaining 
screw, the other for the adjusting screw. At 
the top ends, drill and tap 2 holes in each piece 
for 4-40 screws to hold cutting blades in place. 

2 pcs. 

1 pc. 
1 pc. 

1 pc. 
4 

By HAROLD P. STRAND 

MATERIALS LIST—WIRE-STRIPPING TOOL 

brass bar stock 1/4" x 5/8" x 6" (cut to length 
after bending) 
tool steel .0625" x 3/8" X 5/a" 
tool steel .0625" x Is/32" x 5/8" 
brass low-head rivet or pin 3/4" x .125" 
6-32 rh machine screw 1" long 
6-32 hex. nut 
6-32 rh machine screw 1/4 " long and washer 
to fit some 
.055" dia, piano wire about 3" long 
4-40 fh machine screws 3/16" long 

After fitting hinge joint with a fine file so it 
works smoothly without side play, drill hole 
for hinge pin, using a .125 in. dia. drill. This 
pin is a low-head brass pin or rivet which fits 
snugly in the drilled hole without causing joint 
to bind; use a little oil to get a free-working 
hinge. In riveting over the pin, don't drive joint 
together too tightly. 
Shape an eye in one end of the .055 piano 

wire, using a pair of round-nose pliers, then 
bend to shape. Make blades of tool steel .0625 
in. thick. Cut them out on a metal-cutting band 
saw or by hand with a hacksaw, and file to final 
shape and size. Make V cut on a power grinding 
wheel of fine grit. Grind underside of straight 
edge piece off to a sharp bevel and likewise grind 
top side of the other blade. Before final grinding 
of cutting edges, however, drill holes for the 
screws. Use flathead 4-40 machine screws, coun-
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tersunk. With blades in a final finish condition, 
grind edges to a knife sharpness on a fine grit 
wheel. Harden blades with a Bunsen burner 
(Fig. 5) by heating to a cherry red, then plung-
ing in cold water. Clean up one flat surface with 

Fig. 4. Making hinge joint in a milling machine. 

Fig. 5. Hardening cutting blades in a Bunsen burner 
(see text). 

Fig. 6. Adjusting stop position of completed tool. 

fine abrasive cloth and then place piece back in 
flame. When you note a straw color, quickly re-
move it and again place it in water. This draws 
the temper a little, so the steel will not be too 
britt:e to work with. 

Fig. 6 shows the completed tool with adjust-
ing screw being tested. You may need to file 
down the end of one of the side frames so 
straight edge will just fit under the V edge after 
all blade screws have been tightened. Or a piece 
of .001 or .002 in. shim stock under one blade 
may give you the perfect alignment. Here is 
where accuracy in making hinge joint and in 
bending side sections counts. If poorly made, 
the blades will not make contact with each other 
properly, over their entire length. 
You can aso use this tool in radio chassis 

wiring for wire cutting ordinary #24 to #18 
hook-up wire. If made properly, it will double 
for a pair of diagonal wire cutters or pliers. 
Place wire to be cut out of V groove, but between 
the cutting edges; wire will snip off just as nice-
ly as with the diagonals; in this way one tool is 
used in place of two. This tool also trims short 
wires already attached at opposite ends, such as 
in re-connecting work or wiring changes. You 
will find the tool handy for using in very small 
spaces, where it will do a perfect job. 
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RAD1O-TV CROSS NUMERAL PUZZLE 
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By JOHN A. COMSTOCK 
CLUES 
ACROSS 

1) The year in which Lee deForest invented the "au-
dion," a triode tube. 

4) Mid-frequency of television channel 13. 

6) Power consumed by a 175-watt television set oper-
ated for 12 hours. 

8) Full-wave rectifier tube with electrical characteris-
tics identical to those of the 5Y3. 

9) Separation in megacycles between TV picture and 
scund carrier frequencies. 

11) Fast tape recorder speed. 

13) Output ripple frequency of full-wave. three-phase 
rectifier. 

14) A current value of 1752 milliamperes converted to 
amperes. 

16) The third harmonic of an 80-kilocycle signal. 

17) A 20-cycle signal converted to kilocycles. 

19) A capacitance of 2x10 -2 microfarads expressed in 
conventional notation. 

21) Upper frequency limit of TV channel 6 in megacycles 
(mid-frequency 85-mc.). 

23) Five milliwatts expressed in watts. 

25) The power that can be dissipated by two 200-ohm, 
25-watt resistors, series connected. 

26) Factor by which microhenries must be multiplied to 
convert to millihenries. 

28) Voltage dropped when 2 amperes flows through a 
26-ohm impedance. 

30) Common AM superheterodyne IF frequency. 

32) Oscillator frequency of a superhet having an IF of 
456 kc tuned to a signal at 1144 kilocycles. 

36) Output frequency of a generator having 10 poles and 
an armature speed of 1200 rpm. 

38) Resistance of 15 ohms in parallel with 35 ohms. 

40) Signal frequency received by a superhet with an IF 
of 456 kc and the local oscillator tuned to 1066 kilo-
cycles. 

41) The coefficient of coupling between two coils having 

values of .2 and .8 henries when mutual inductance 
is .1 henry. 

42) The frequency 3,500 kilocycles converted to mega-
cycles. 

43) Total resistance of a 4-ohm, a 7-ohm and a 14-ohm 
resistance parallel connected. 

45) The ripple frequency of a 1/2-wave single-phase rec-
tifier. 

47) Applied voltage across a series circuit of two resistors 
when voltage dropped across each component is 100 
volts. 

48) Upper frequency limit in megacycles of the shf band 
(lower limit 3,000 mc). 

49) The wattage dissipated by a circuit drawing 3 am-
peres at 200 volts. 

50) Number of degrees voltage lags current in a purely 
capacitive ac circuit. 

DOWN 

1) Velocity in miles per second of a 500 kc signal. 

2) Total resistance of two resistors of 35 and 55 ohms, 
series connected. 

3) The wattage equivalent of one horsepower. 

5) The peak value of a sine wave is found by multiply-
ing the effective value by this factor. 

7) Wavelength in meters of the lower limit of the vif 
band (upper limit 30,000 meters). 

10) Voltage dropped across a series dc circuit when the 
applied potential is 50 volts. 

II) The frequency swing in FM transmission that cor-
responds to 100°0 AM modulation. 

12) The frequency 520,000 cycles per second expressed 
in kilocycles. 

13) Television frame rate. 

15) The frequency 7x10 -2 kilocycles expressed in conven-
tional notation. 

18) The unknown of the following voltage ratio: I is to 
25 as 10 is to —. 

20) Lower frequency limit of television channel 12 in 
megacycles. 

22) Highest approximate amplifier efficiency obtainable 
with class "C" operation. 

24) International distress frequency. 

25) Amount of voltage that will send a current of 5 am-
peres through a 10-ohm resistance. 

27) The inductance .015-millihenries converted to micro-
henries. 

29) Difference frequency in kilocycles produced by mix-
ing a 1,000-kc signal with a 790-kc signal. 

31) Impedance of an ac circuit when the current drawn 
is 1 ampere, applied voltage 511 volts. 

33) Capacitance in microfarads of a capacitor having a 
reactance of 531,000 ohms at a frequency of 60 cps. 

34) Amount of resistance in which a voltage of 35 volts 
will maintain a current flow of 1 ampere. 

35) Total impedance of an ac circuit when reactance is 
220 ohms, resistance 250 ohms. 

37) Number of zeros represented by green in the resistor 
color code. 

38) Wavelength in meters of a radio wave having a 
period of .005 second. 

39) Current flow in an ac circuit when applied voltage 
is 20 volts, total impedance 400 ohms. 

40) Power dissipated by a resistor of 200 ohms in series 
with a 5-microfarad capacitor across an ac voltage 
of 60 volts, 120 cycles per second. 

41) Conductance of a circuit when current flow is 6 am-
peres, applied voltage 24 volts. 

44) Percentage AM modulation that gives the greatest 
service-area coverage. 

46) Amount of power expended when a current of 100 
amperes is driven by a potential of 100 volts. 

47) Secondary voltage of a transformer which has a 

primary voltage of 100 volts, primary turns 200, and 
secondary turns 40. 

For answers. see Page 127. 
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Strobe-Flash Battery Charger 
Plugging the lead wire trout the 
compact battery charger, shown at 
the right, into a built-in receptacle 

on the photo flash unit. The three 
tiny balls floating in the electrolyte 
of each cell (identified by arrows 
above) are near the bottom, indicat-
ing the need for recharging. When 
balls float up to surface of electro-

lyte, battery is fully charged. 

T
HE air turns blue when some photographer 
discovers weak batteries in his strobe flash 
unit have ruined a fine series of shots. 

For strobe light flash units will operate even 
when the batteries are too weak to insure com-
plete synchronization of the flash exposure. 
One good way to avoid such wasted shots is to 

keep your strobe-flash batteries up to snuff with 
this charger. You can build it for about $10, less 
than the cost of a comparable commercially-built 
charger. 
Although this charger was designed and built 

for a .8 amp. charging rate for use with a 4-volt 

ADJUST KNOB TO BRING VOLTAGE UP 
UNT L AMMETE READS .8 AMP 

115 V 
60 '" vARIAC 

VARIABLE VOLTAGE 
TRANSFORMER 

W.RES WITH 
UNKNOWN POLARITY 

Als& 
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SELENIUM RECTIFIER 
STACK. 4 CELLS IN 
PARALLEL ON A METAL 
PLATE 

MEASJRE 
A C VOLTAGE 

HERE 

CONNECT TO 
CLEANED SPOT 
ON PLATE AMMETER 

SHOULD READ 

USE AL LIGA TOR .8 
CLIPS FOR BATTERY 

CONNECTIONS 

WIRE 
JUMPER 

BUBBLES WILL 
ARISE FROM 
THE NEGATIVE  

WIRE 

BATTERY 4 - VOLTS 

(2 CELLS) 
REQUIRES .8 AMP. 
CHARGING RATE 

METHOD OF DETERMINING TEST CIRCUIT FOR MEASURING 
POLARITY OF A D C. LINE 

WITH SALT WATER A.C. VOLTAGE REQUIRED FOR A 

Ei GIVEN DC CURRENT TO BATTERY   

battery in a Dormitzer 
Synctron flash unit, it 
could be redesigned for 
charging batteries of a 
different size. You can 
tell at a glance what the 
voltage of the storage 
battery in your unit is 
by counting the number 
of cells. Each cell is 
rated at 2 volts and since 
they are connected in 
series, merely multiply 
the cell voltage by the 
number of cells. 
The recharging rate of 

the battery can be ob-
tained from the manu-
facturer if it is not noted 
in the instructions you 
received with the unit. 
The value of .8 amperes 
is the same as 800 milli-
amperes, which is a 
more common term in 

electronics. 
To find the correct a-e voltage that the charger 

transformer must deliver from its secondary in 
order to provide a .8 amp. d-c charging rate, make 
the test set-up shown in Fig. 2. A variable voltage 
transformer or Variac, which may be borrowed 
from a friend in the radio or electrical field, is 
connected with an ammeter in the test charger 
circuit. Start with 0 volts and gradually bring 
the voltage up until the ammeter reads .8 am-

MATERIALS LIST—STROBE-CHARGER 

Na. Req. Size and Description 

1 3 x 4 x5" aluminum cabinet, hammertone finish, Type 29811 
ICA 

1 6.3 volts, 2 amp. filament transformer Merit P 2945 
1 selenium rectifier, 1800 ina. D.C. Federal type 1018 

(If the above rectifier is not available, purchase 4 Interna-
ational CI H rectifier plates of 250 ma each, Allied catalog 
.".t" 4A825, and assemble as in Fig. 8.) 

1 fuse holder, panel type, Littelfuse type 342001 with 11/2  amp. 

1 pilot light assembly Dia(co type 432, Series 510 with 6.3 
volt lamp 

6 ft flat rubber lamp cord 
1 attachment plug cap 
2 rubber or bakelite grommets for hole 
2 insulated thumb nuts (from old 13 battery) 
1 x % x 21/4 " clear plastic or bakelite 
2 8-32 R.H. screws 34 long 
2 8-32 nuts and 4 washers 
2 solder lugs for #I3 screw (Allied Cat. #44N607) 
2 4-40 R.H. screws I a" long 
8 ft el8 flexible insulated wire 
1 special male plug to fit charging receptacle on battery unit 

(Order from manufacturer of flash equipment.) 
2 Mueller test clips type Pee-Wee 45 with rubber insulators 
1 2-terminal, Bakelite tie-point terminal strip 
1 piece perforated steel 47/8 s 37/Zi" (cut from old television back 

or other cabinet enclosure) 
Miscellaneous screws, nuts. etc., for mounting parts 

Above materials available from any well-stocked electronic supply 
house, such as Allied Radio Corp., 100 N. Western Ave., Chicago 
80, Ill. 
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TERMINAL END  
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FRONT 

A BOTTOM OF CABINET  
peres. Next, measure the voltage on the load 
side of the transformer with an a-c voltmeter 
having a range of to 0-10 volts to find the value 
required for a permanent transformer. In our 
case this was found to be 6.2 volts. If your flash 
outfit has a battery of the type described you 
will not have to make the above test. However, 
the method described is useful for determining 
the necessary voltage for other battery and recti-
fier combinations. See the Materials List for the 
components needed to make a 4 volt, .8 amp. 
charger. If the Federal rectifier is not available, 
use 4 International rectifiers as in Fig. 6. 

Fig. 1 shows the new charger being connected 
to the battery in the carrying case, through a 
special plug that is attached to the wires coming 
from the charger, and which fits in a receptacle 
provided by the manufacturer for the purpose. 
Note that in this type battery, three small balls 
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are used in each cell to indicate the condition of 
the battery. When all three are at the top, the 
battery is fully charged. As it goes down, the 
balls start to fall and when they are all at the 
bottom, the battery is discharged. It is well to 
start a recharge when the first ball has fallen 
and continue 2-3 hours after it has risen to the 
top. 

Fig. 2 illustrates a set-up of a battery removed 
from the case and with an ammeter in the cir-
cuit to check the charging rate. Connections for 
this job are made to the two terminal posts and 
leads with alligator clips are employed. The me-
ter reads about .9 amperes which is close enough 
to specifications of .8 amperes, since it would not 
be possible to always maintain exactly the same 
line voltage and fluctuations in line voltage would 
cause some variation in charging rate, as an ex-
pected fact. The use of these clip leads is conven-
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TO TRANS 
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II 
IF LINE VOLTAGE IS NORMALLY HIGH 
(120-125 VOLTS) CHARGING RATE CAN BE DROPPED TO .8-.9 AMPERES WITH A BUILT-IN RESISTOR IN THE CHARGING CIRCUIT. USE AN AMMETER TO DETERMINE THE REQUIRED AMOUNT OF RESISTANCE 
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ient for charging a spare battery, but of course 
the meter would not be ordinarily used. 

Start construction by drilling the required 
holes in the cabinet sides and bottom as detailed 
in Fig. 3A. Make the terminal strip as in Fig. 
3B and assemble to the cabinet sides as in Fig. 3C 
sec. A-A with two 4-40 rh screws. Remove the 
bottom from the cabinet sides when fastening 
the transformer, rectifier and Jones terminal strip 
in their positions on the bottom of the cabinet 
with 8-32 screws as in Fig. 4. Scrape off the paint 
on the transformer and rectifier bases and cabinet 
and make up the screws tight so these parts will 
make a good ground connection. Use #18 in-
sulated wire for all hookup connections and be 
sure to solder at all points of attachment. Assem-
ble the fuse holder and pilot lamp socket to the 
cabinet sides and continue with the hookup wir-
ing. Two grommets are used where wires leave 
the cabinet and these can be of rubber or Bake-
lite with screw-on rings. 
To provide ventilation and an escape for the 

heat generated in the cabinet, the original cover 
was substituted with a piece of 
perforated steel cut from what 
was formerly the back screen 
of an old television set. Any 
other perforated metal could 
be used instead. If desired, you 
can use the original cover by 
drilling six lb-in, holes in it. 

If the battery is removed 
from the flash outfit and the 
special charging plug cannot 
be used as in Fig. 1, two leads 
with battery clips attached can 
be connected to the binding 
posts on the terminal strip as 
in Fig. 7. To replace a fuse, un-
screw the front knob of the 
fuse holder and remove it so 
the glass fuse holder can be 
replaced. 
As a rule when the battery 

has lost its charge, an over-
night charging will fully re-
store the charge. However, 
when the battery has reached 
a certain age or had consider-
able use, it may not be possible 
to recharge it to the proper full 
condition. One or two of the 
charge indicating balls (Fig. 1) 
may rise but no amount of 
charging will effect the rise of 
all of them, or in some cases 
all the balls will rise, but in use 
the battery will be quickly 
depleted or fails to hold the 
charge. In either case it indi-
cates that the battery is reach-
ing the end of its life and may 
not be dependable. 

In some areas where the line 

ALUMINUM MOUNTING PLATE 
CUT FROM SHEET STOCK 

BEND MOUNTING 
PLATE 

6 

voltage is somewhat high (about 120 volts) the 
charging rate from the rectifier may also be on 
the high side. 
This condition can be quickly determined 

with an ammeter connected in series with one of 
the charging leads as in Fig. 2. While a charging 
current of 1 to 1.5 amperes may not do any harm, 
and will certainly recharge the battery quicker, it 
is well to try and keep within the specified charg-
ing rate of .8 to .9 amperes if possible. Where the 
high condition is found, a series resistance can be 
connected in series between one of the terminal 
posts inside the cabinet and the wires that con-
nect thereto, as in Fig. 5. A piece of coiled 
Nichrome 660-watt heater element about a half 
inch long, mounted in chassis terminal strip as 
shown, can be used for a convenient dropping 
resistance. With the ammeter in the line, cut 
this coiled wire to a length that will produce the 
desired current into the battery. You could also 
use a 25 w, 3 ohm adjustable resistor, mounted 
inside the case for a variable resistance —HAROLD 
P. STRAND 
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7 

When charging a spare photo-flash battery or one removed from the case, 
leads with battery clips attached are connected to terminal posts on side of 
charger case. The ammeter shown is connected in series with one lead to 
check the charging rate which in this test is indicated as .9 amps. The 

meter is not ordinarily used. 
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u 
A th:lc of the swttch (on wood block above key) and you go from transmitting to 
receiving—or vice versa. If switch is located on a microphone, "push-toil:We' 

operation is possible with any transmitter from 1/2 watt to 1 kilowatt. 

qeaux to ZI'de ,49e 

Antenna-Changeover 
Relay 

A boon to any amateur, a multipurpose, interchange-
able "antenna-changeover relay" can be easily and 

cheaply constructed 

By RALPH E. SCHACHAT (WIGIF) and MARTIN GLICKSMAN 

-1— HIS unit automatically switches antenna to receiver or transmitter at the proper time; 
absorbs excessive received signal while trans-

mitting, so that excess power will not be picked 
up (and possibly burn out components in the 
front end of receiver); allows just enough signal 
to be picked up from the transmitter so that 
transmission can be easily monitored; works 
equally well with high-power or low-power 
transmitters and serves both phone and CW 
operations. Relay is extremely flexible and in-
terchangeable and can be transferred from one 
transmitter to another in less than a minute by 
simply changing two plugs; it minimizes the pos-
sibility of TV interference since it is totally en-
closed in a grounded case. 
Construction. Case for unit is a 2x 4 x 5-in., 

#20 gage aluminum box. Take a flat 8 x 9-in. 
sheet of aluminum and scribe or score it as 
shown in Fig. 2A. Cut out shaded corner areas El A 

with a tin snips or a 
hack-saw and bend sheet 
along the scribed lines 
to form a box, with each 
flap forming a tight cor-
ner (Fig. 2B). Drill a 
%.4-in. hole in each cor-
ner, about 1/4-jn. on-cen-
ter from the top and side 
of the box and fasten 
sides and flaps with 6-32 
machine screws and 
nuts. 
The cover of the box-

case (Fig. 3) is made 
simply by cutting cor-
ners out square, and 
bending sides over at 
right angles to form a 
lip of about 1/4  in. Use 
the box itself to work 
out the inside circumfer-
ence of the cover. Fasten 
cover on two sides with 
ordinary sheet metal 
screws. 

Select position for co-
axial sockets (Si, S2, 
S3) so that each socket 
can be connected to the 
appropriate relay termi-
nal (R1-A, Ri-B, Ri-C) 
with the shortest length 
of wire (see Fig. 5). 
Place the relay in the 
center of the case and 
mark positions of the 
sockets on the front pan-
el of the box. Since the 
relay posts are not equi-
distant from each other, 
neither will the coaxial 
sockets be equally 

hti"..1£14  5" 2 2 

9" 
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spaced from each other. When positions of the 
sockets have been selected, place a block of wood 
behind box wall and drill holes with an ordinary 
brace-and-bit. Select a bit slightly larger than the 
sockets, about % in., so as to allow clearance for 
their insertion. After sockets are inserted, mark 
mounting holes and drill and fasten sockets in 
place with small machine screws, lock washers 
and nuts. Drill a %-in. hole on the right side of 
case for a rubber grommet through which power 
cord is passed. 
Assembly of Relay Unit. Next, bolt the 

relay (R1) to the bottom center of the case with 
6-32 machine screws and nuts. The relay is capa-
ble of handling up to 1 kilowatt of RF power, and 
has "wiping action" contacts. 
Connect the inner conductor of each socket to 

the appropriate post on the relay (see Fig. 5). 
Each socket, the relay (R1-13) and the case are 
individually grounded by means of a ground 
"bus" of 12 or 1st 14 wire. A 1-in, screw extend-
ing out of the case at one corner is used to con-
nect these components to a good outside ground. 
The 75-ohm, 1-watt carbon resistor between relay 
position Ri-D and ground matches the charac-
teristic impedance (75 ohms) of the RG-59-U 
coaxial cable used and gives more uniform 
quenching of signal pick-up over a wider range 
of operating frequencies. If a transmission line of 
another impedance value is used, substitute a 
corresponding 1-watt carbon resistor of the cor-
rect value. 
Connect the receiver socket connection (Si) to 

the relay post (R 1-E) with a length of hook-up 
wire about 6 in. long. This will permit a weak, 
but adequate, signal to be picked up when trans-
mitting, allowing you to monitor your transmit-
ted signal. If too much pick-up is obtained with 
this wire as short as possible, use shielded wire, 
grounding the shield to the case. 

If you must conserve cash, eliminate the an-
tenna (S3) or receiver (Si) socket and connect 
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the coaxial coaxial cable directly to the relay posts (R1-C 
or R1-A). This will reduce the flexibility of the 
set-up, however, and should only be considered 
if absolutely necessary. 
An octal plug connects the relay to the trans-

mitter which contains the switch and supplies the 
power. An octal plug is recommended because 

some transmitters, such as the Heath 
DX-100, have an octal socket built 
into the set so that no alteration is 
necessary. Any convenient prongs can 

TO 
be used of course, but if the transmit-

OCTAL ter is a DX-100, then prongs 2 and 4 
PLUG must be used in order to conform with 

the existing internal wiring. 

EXTERNAL 
GND. 

MATERIALS LIST—CHANGEOVER RELAY 

Ni. 
Req. Description 
1 pc 8 x 14". =10 gage aluminum 
3 amphenol sockets type SO-239 (Si. 82. 63) 
1 relay. type 400. Advance Electric and Relay 

Co. (R1) 
1 DPST switch (to match SPST plate switch in 

transmitter) 
1' bare #14 wire 
1' standard hook-up wire 
1 standard octal socket (Cinch-Jones No. 8E8 

or No. 8EC) 
1 standard octal plug (Cinch-Jones 8-contact 

plug No. 8PES. with #.16F cap) 
1 75-ohm, 1-watt carbon resistor (see text) 

PLASTIC CORE INSULATES INNER CONDUCTOR FROM OUTER SHELL 
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Modification of Transmitter. Many trans-
mitters, such as the Heath AT-1, must be altered 
slightly to use this unit by replacing their SPST 
plate switch with a DPST switch. Reconnect the 
wires from the SPST switch within the transmit-
ter to one side of the DPST switch and connect 
the other side of the DPST switch in series with 
the 110 ac drawn from the power supply plug and 
two prongs of the octal socket. 
A remote switch can be added to suit the con-

venience of the operator. This can be attached 
to the microphone, to a hand-rest with the send-
ing key on the edge of the operating table, or at 
any other convenient location. Wire such a re-
mote switch in parallel with the regular plate 
switch so that the transmitter will be turned on 
by either switch. 
To adapt the relay for use with other trans-

mitters, mount an octal socket in any convenient 
place in the rear of transmitter's chassis and in-
stall a DPST switch in place of the SPST switch, 
reconnecting the original wire to one side of the 
DPST switch (Fig. 6). The two contacts on the 
other side of the DPST switch are then con-
nected, with one contact going to terminal 2 of 

Stippling Machine from Bell 
IF THE clapper of a bell is removed and replaced 
I with a nib which may be soldered into position, 
a very efficient electric stippling machine may 
be had. After being used 10 or 15 minutes, this 
machine will be found capable of covering a large 
area at high speed. It must be held just the right 
distance from the surface to be inked and just the 
right amount of ink must be used. A little ex-
perience will determine these points.--R. F. Y. 

ta 
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the octal plug, the other going to one side of the 
110-v line. Connect the other side of the 110-v 
line to terminal 4 of the octal plug. Terminals 2 
and 4 were chosen for the sake of convenience. 
Any others can be used as long as the corre-
sponding plug-socket terminals are used. 
Testing and Operation. With all plugs con-

nected as in Fig. 7, turn on the receiver and the 
filament supply of the transmitter. The receiver 
should work normally. For the initial test, tune 
it exactly to the transmitter's operating fre-
quency. Flip the transmitter's plate switch and 
tune up the transmitter in the usual way. When 
the plate switch is thrown on, the relay should 
click over to the antenna position and the re-
ceiver should cut out. Now, as the transmitter 
is operated, the receiver should give out a pleas-
ant, medium-level monitor signal so that you can 
hear if your CW signal is clear and crisp or 
whether it has clicks or chirps. Similarly, by al-
lowing someone else to talk into the microphone 
of a phone rig, you can easily monitor voice. 

Buzzer Makes Secret Lock HERE the small bolt of an especially made lock 
for a drawer is soldered directly to the ar-

mature of an electric bell or to a buzzer. In this 

case, the current is led directly into the coil and 
the vibrating system is cut out. When current 
flows through the coil, the armature will be 
pulled down and thus release the bolt.—R. F. Y. 
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The Easiest and 
the Hardest 
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Have you picked up Spanish language 
radio broadcasts and wondered where 
they originated? Here's how you can 

find out 

By C. M. STANBURY II 

I
T is fairly easy to tune Latin American stations 
on the broadcast band. An experienced listener 
who knows how to identify these stations will 

tell you that this is the easiest of foreign DX 
(distant reception). They are not too distant, and 
it is easy to learn the small amount of Spanish 
needed for this type of reception. Most stations 
have frequent commercials which provide easily 
obtainable program data for your report. 
There is no time, during the hours of darkness, 

when south of the border stations are absent from 
your dial. During the evening, CMHQ, Santa 
Clara, Cuba, consistently holds down the 640 kc 
spot in eastern North America, while in the west 
such stations as TGJ (880) Guatemala, HJKC 
(840) Bogota, Colombia, and YSS (655) San Sal-
vador are nightly visitors. Even more powerful 
are the Mexican border stations. These broadcast 
in English on relatively clear channels. At least 
two of them, XEG (1050) and XERF (1570), op-
erate all night. 
For best reception the DXer should tune the 

2% hours following sunset. This is especially true 
during an ionospheric disturbance. (Such distur-
bances, believed to be associated with sunspots, 
cause a drop in signal strength. The severity of 
such blackouts depends upon how near a station 
is to the pole. Reception from northern stations 
will be almost impossible, middle latitude sta-
tions will be weak, but semi-tropical stations will 
not be hampered.) 
With all this good hunting you will want to 

FREQ. CALL LOCATION 

585 TIJC San Jose, Costa 
Rica 

590 CMW Habana. Cuba 
625 TIDCR San Jose, Costa 

Rica 
640 CMHQ Santa Clara, 

Cuba 
650 YVQO Puerto La Cruz 

Venezuela 
655 YSS San Salvador, 

El Salvador 
660 CMCU Habana, Cuba 

670 CMHG Santa Clara, 
Cuba 

675 YNDS Managua, 
Nicaragua 

690 CM BC Habana, Cuba 

700 YVM H Maracaibo, 
Venezuela 

730 CMCA Habana, Cuba 
760 CM CD Habana, Cuba 

770 CMDC Holguin, Cuba 

770 HJDK Medellin, 
Colombia 

790 CMCH Habana, Cuba 
820 HJED Cali, Colombia 

830 CMBZ Habana, Cuba 

RADIO•TV EXPERIMENTER 

know how best to spot your quarry. There is, of 
course, the obvious and easy matter of language. 
If while tuning you hear Spanish, chances are 
pretty good your DX search has paid off. Once 
your station is zeroed in, you are ready to iden-
tify it and obtain enough program data for your 
report. This is easy. Many well-known American 
products are advertised south of the border. 
(Table C will give you help among these lines.) 
Table B shows the Spanish pronunciation of 
every letter in the alphabet. With it and a little 
practice, you should have little trouble interpret-

TABLE A—STATIONS TO START WITH 

SLOGAN AND ADDRESS 
(*denotes good verifier) 

Radiopolis 

Circuito CNC, 0 No. 216, Vedade 

La Voz de la Victor, Apto. 225* 
Circuito CMQ. Radiocentro, Ve-

dado, Habana* 
Ondas Portenas, Apto. 482* 

840 HJKC Bogota, Colombia 
880 TGJ Guatemala, 

Guatemala 

910 CMCF Habana, Cuba 

935 YNW 

998 YVOB 

1015 HOU44 
1020 HJAQ 

1060 CMCX 

1075 YSEB 

1120 YVMF 

1160 CMJK 

1175 TIQ 

1198 CM DO 
1200 CMK 

Radio National, Teatro Nacional 

R. Garcia Serra, Paseo de 
Marti 260 

Relay of CMBC 690 kc 

Union Radio 

Radio Progreso or R. National, 
Av. Menocal 105 

R. Popular, Apto. 2474' 

Radio Mambi, Paseo de Marti 107 
Radio Voz de la Hora, Calle 25, 

No. 113 
R. Oriente, Aguilera 511, 

Santiago,' 
La Voz de Antioquia, Mara-

caibo 46.70* 
R. Cadena Habana, San Jose 104 
La Voz de Rio Cauca or Ca Ra 

Col (fair verifier) 
R. Salas, San Rafael 108, 2°piso 

(fair verifier) 
Ca Ra Col, Calle 53, No, 46-80* 
Radio Neuvo Mundo, 6a Av., 

10.45, Z1. Strong on Pacific 
Coast° 

Union Radio, La Rampa, 23 e 
Emganta 

Managua, Radio Mundial, 5a Calle N.O. 
Nicaragua 

San Cristobal, La Voz del Tachira, Apto. 37* 
Venezuela 

Panama, Panama Radio Reloj. Best early AMs* 
Cartagena, Radio Miramar* 

Colombia 
Habana, Cuba La Emisora Amiga, Edit. Odon• 

tologico, I. y 23, Vedado 
San Salvador, La Voz de Latino-America, Calle 

E. S. Los Planes Km. 4 
Maracaibo, Ondas del Lago, Apto. 261. 

Venezuela (fair verifier) 
Camaguey, Cuba La Voz del Camagueyana, 

Finlay No. 4° 
Puerto Limon, Radio Casino, Apto. 287* 

C. R. 
Bayamo, Cuba Relay of CM DC, 770 be. 
Habana, Cuba Radio Deportes, manzena de 

Gomez 508 
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ing calls. But there is also another way of iden-
tifying your catch. Foreign broadcasters tend to 
use their slogans as often as their call letters. 
Such slogans are not hard to interpret. Most of 
the Spanish words used resemble English words, 
for example, Radio Nacional and Radio Cen-
tra/. Others make use of place or well known 
names such as La Voz de Cali, and Radio Bolivar. 
Table A lists 32 stations to start with and in-

cludes slogans. White's Radio Log (see page 161 
of this handbook) contains all Puerto Rican and 
the most widely heard Mexican and Cuban sta-
tions. These stations announce their call letters as 
frequently as American stations. Finally, a gov-
ernment publication, Broadcasting Stations of 
The World: Part III (Catalog No.: Pr. 34.659: 957/-
Pt. 3) lists all foreign stations alphabetically both 
by call and slogan. It can be purchased from the 
Superintendent of Documents, Government Print-
ing Office, Washington 25, D. C. for $1.25. 
Now that you know how to hear it, you will 

want to verify all this 
DX. And this is where 
things get tough be-
cause of the language 
barrier. While many 
stations have some-
one on their staff who 
can read English, 
many out-of-the-way 
stations do not. Re-
porting in Spanish 
tends to convince the 
Latin that you are 
genuinely interested 
in his station. For 
those who don't write 
in Spanish, one solu-
tion is a Spanish re-
port form. The Na-
tional Radio Club, 325 
Shirley Ave., Buffalo 
15, N. Y., provides 
its membership with 
such forms at cost. 
Dues are $4 a year 
and include a sub-
scription to DX News. 
In writing to Latin 

stations, try to tell what you heard in Spanish. 
This is not too difficult. List the time and the 
item heard. Translations for most of the pro-
gram data will be found in Table C. 
An ordinary radio receiver will not bring in 

nearly as many stations as a specialized receiver 
—one with crystal selectivity. The latter is desir-
able, especially for receiving stations that broad-
cast between the ordinary frequencies (for exam-
ple, 725 kc instead of 720 or 730). 
Different makes of crystals vary slightly in 

their operation. However, the following procedure 
generally applies. Set the crystal selectivity con-
trol at the first stop and the phasing control in 
the center position. Carefully tune the dial until 
you are on the carrier frequency. There are three 

TABLE B 
SPANISH PRONUNCIATION 

OF CALL LETTERS 

A 

E 

G 

t. 

o 

U 
V 

X 
Y 

ah 
bay 
say or thay 
day 
ay 
ay-fay 
hay or gay 
ah-chay 
ee 
hoa•tah 
kah 
ayl-yay 
ay. may 
ay•nay 
oh 
pay 
boo 
erray or ay-ray 
ay-say 
tay 
oo (as in tool) 
vay 

daliblah-oo or dahblah-vay 
ay-kces 
Yay 
zay-tah or thay-dah 

TABLE C—SPANISH WORDS AND EXPRESSIONS 
FOR REPORTING 

station identification: anuncio de la estación 
program: programa 
announcement of the correct time: anuncio de la hora correcta 
to: a 
advertised  • propaganda de  
a march: marcha 
classical music: musica clasica 
popular music: musics popular 
guitar music: musica guitarr 
dance music: musica de baile 
duet: duo 
trio: trio 
chimes: ritmo de las campanas 
solo vocal by man (woman): solo vocal por hombra (dama) 
singing commercials: anuncios comerciales cantados 
beer: cerveza 
slow: despacio 
fast: ligero 
cigar: cigarro 
mass: misa 
political speech: habla politics 
and: y 

SAMPLE LISTING OF PROGRAM DATA 
10.00 a 10.15 pm—programa cte musica popular 
10.00 y 10.15—anuncio de la estación y ritmo de las companas 
10.05—propaganda de Pepsi Cola 
10.10—propaganda de Cerveza Crystal. 

ways of accomplishing the latter: 1) Watch the 
S-meter; it will peak at the desired frequency; 
2) Listen until only a soft swishing sound is audi-
ble; or 3) You can turn on the BFO (beat fre-
quency oscillator); after it produces a whistling 
sound, set the beat frequency control in the cen-
ter (at 0), and tune back and forth until the 
BFO's pitch drops to zero. Turn off the BFO. Now 
adjust the phasing until the heterodyne is least 
annoying. It is often necessary, when using the 
crystal, to switch from AVC to manual. A strong 
station on a nearby frequency tends to block the 
AVC. Finally some crystals, even in first position, 
tend to cut the sidebands off too sharply. The 
effect will be similar to an unmodulated carrier. 
On occasion it will be necessary to tune slightly 
away from the carrier frequency in the direction 
having the least interference. Following this, you 
will probably have to reset the phasing control. 

Solder Improves TV Reception 

• When a TV ribbon lead-in appears to be un-
balanced, don't wrap aluminum foil around the 
line—after a while it will become torn and crum-
pled and have to be renewed. Instead, close-
wrap wire solder around the line as shown. It 
will last indefinitely and be easy to slide up and 
down the line to improve TV reception.—J.A.C. 
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Alligator Clipette for Experimenters 

Short wires soldered to clips and :o s ocket terminals complete 
project. 

E
LIMINATE the slow and tedious job of sol-
dering and unsoldering connections at socket 
terminals in "breadboard" set-ups by using 

an alligator clip socket unit for each tube in the 
circuit (Figs. 1 and 4). Wires and various com-
ponents can be directly connected to the sockets 
without the use of solder, and they can be just 
as quickly disconnected for changes in the cir-
cuit. The unit illustrated here is for an 8-pin or 
octal socket, but similar units can be made up 
for 7-pin and 9-pin sockets. 

First step in making unit is to attach the two 
bottom strips to the clear plastic base with an 
acrylic plastic cement (Fig. 2). Apply sufficient 
cement to the surfaces to be joined to soften the 
plastic, press the pieces in place and lightly 
clamp for a few hours. Drill the holes as in 
Fig. 2. Then remove the original terminal 
screws in the clips and tap the holes for 6-32 
threads. Use screws 3/8-in. long to hold clips in 
position on base (Fig. 3). Pieces of Bakelite or 
fiber tubing cut to size can be substituted for 
the porcelain spacers (Fig. 2). 
Number clips in counterclockwise fashion so 

that, when viewed from underneath, numbering 
corresponds to socket-terminal numbering run-
ning clockwise from the first terminal to the left 
of the center slot (Fig. 3). This is the standard 
arrangement in all schematic diagrams. Short 
pieces of #20 insulated wire can be used to 
connect terminals in consecutive order to the 

the 

PORCELAIN 
SPACER 

CLEAR 
PLASTIC 

OCTAL SOCKET 6.32. a r- METAL MOUNTING 
À.... SCREW PLATE 

T TUF3ING(SUBSTI-
1* TuTE METHOD) 

6-32 SCREW WITH NUT --"e 

DRILL FOR 
6- 32 SCREWS 
I 

CEMENT 

v•A t 
a \ 

-r 

I TOP VIEW LAYOUT OF HOLES 
FOR OCTAL SOCKET 

el TERMINAL IS 
ALWAYS THE FIRST NOTCH 
TO LEFT OF NOTCH 

SOCKET TERMINALS AS SEEN ig CLIPS 10 BASE 
FROM UNDERNEATH 

4"  4 
TAP HOLE IN CUP 6-32 

ALLIGATOR J WIRE LEADS 
CLIP SOLDERED 

PLASTICBASE 6-32 SCREWS "LONG 

METHOD OF SECURING 

MATERIALS LIST—ALLIGATOR CLIPETTE 
(For octal socket) 

No. Description 
1 clear Lucite or Plexiglas Vs x 4 x 4", base 
2 clear Lucite or Plexiglas I/8 x % x 4", feet 
1 octal socket attached to steel mounting plate 
2 porcelain spacers O.D. x %8" with 6-32 threaded holes 
8 Mueller alligator clips with screw terminals 
6 in. #20 insulated wire 
8 6-32 rh screws 3A" long 
4 6-32 rh screws (for porcelain spacers) 
2 6-32 rh screws li/8" long with nuts 

spacers) 

or 
(if tubing is used as 

Trying out the alligator clip socket unit in an experi-
mental circuit. Radio beginners will find the unit 

very handy when making various receivers. 
clips.—HAROLD P. STRAND. 
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PIGGY-BACK 
The term piggy-back may recall for you the days when 
you hitched an occasional ride on your Dad's back, or 
it may remind you of a practice in the transportation 
industry. As used here, however, it refers to the units 
used with a basic piece of miniature, transistorized 
electronic equipment built so that it may become any 
one of a number of different electronic devices simply 

by attaching a different piggy-back 

By FORREST H. FRANTZ, SR. 

IJA 
The basic two-transistor amplifier with 
clip-type input leads for general-pur-
pose use (A). Volume control knob has 
been omitted in this photo to show sim-
plified wiring more clearly. Piggy-back 
units are built on plastic case halves. 
In B, the basic amplifier is shown with 
an inexpensive flashlight battery power 

supply. 
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circuit for a regenerative transistor de-
tector is presented for the hobbyist who 
wants a hotter radio and enjoys doing 
his own package designing. 
Another piggy-back unit does not 

attach to the back of the basic amplifier. 
It is a loudspeaker unit that is the same 
size as the basic amplifier with a piggy-
back (1 x 154,i x 214; in.). It may be used 
attached side-by-side to a basic unit 
piggy-back combination, or it may be 
used with a piggy-back combination 
unattached for remote placement. This 
speaker unit may be used as a general-
purpose speaker for other equipment, 
too. A second larger speaker unit is also 
described, and either of these speakers 
may be used for the variety of applica-
tions to be discussed. Additionally, a 

circuit for an extra 
amplifier stage that 
may be built into the 
basic amplifier to beef 
up the output will be 
described. 

Finally, a number of 
circuit ideas for addi-
tional piggy-backs and 
accessories that will 
extend the application 
of your piggy-back 
equipment even further 
will be presented. 
Cost. Is all of this 

equipment expensive? 
The answer is no. The 
piggy-back approach 
allows you to build cir-
cuits in basic easy-to-
handle and easy-to-use 
sections. Components 
for all of the sections 
together do not cost as 
much as the parts for 
some single-application 
construction projects, 
yet you have a multi-

tude of circuits that can be combined in many 
ways to equal many single-application projects. 
To be more specific, the basic amplifier unit 

costs less than $5; the deluxe microphone piggy-
back costs about $7; and two less expensive al-
ternatives about $2. The crystal radio piggy-back  

qo ( VOLUME 
o CONTROL) 

• 0 • 

• 0 • 0 • 

oo eoo0 

I" 
FOR BASIC 
2-TRANS. (FRONT 
AMP. VIEW) 

_i_ HE basic unit used in this project is a two-transistor, high-gain, audio amplifier con-
structed on one-half of a 1 x 1.i3 x 21s'-in. 

plastic box. For general-purpose amplifier appli-
cations, this basic unit can be used with a blank 
piggy-back as the other half of the case. Any of 
the other piggy-backs described in this 
article may be used in place of the blank 
half case. 
One of the piggy-backs is a microphone 

which—with the basic amplifier—may be 
used as a hearing aid device, as an "eaves-
dropper," as a very novel but simple vest-
pocket musical instrument, as a power 
amplifier driver and in numerous other 
practical and novel applications. 
Another is a simple radio tuner-detector. 

A crystal unit is described in detail and a 

PERFORATED 
CIRCUIT 
BOARD  

(PHONE JACK) re 

PENCIL-TYPE SOLDERING IRON 

LONG-NOSE 
PLIERS USED 
AS HEAT-SINK 

TYPICAL METHOD 

OF SOLDERING  

TRANSISTORS  

ETA] 
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costs less than $3, and the small loud-
speaker unit costs a little over $2. 

THE BASIC PIGGY-BACK AMPLIFIER UNIT 
The basic piggy-back amplifier unit uses 

two PNP transistors—the inexpensive Ray-
theon CK722's. Texas Instrument 2N367/300 
or General Electric 2N107 transistors may 
be used in place of the CK722's without 
any circuit or parts value changes. These 
transistor types are inexpensive, experi-

HI 

Back and front views of basic two-transistor amplifier 
with deluxe microphone piggy-back using 2000-ohm 

headphone (B). 

menter-grade transistors. The amplifier 
own volume control and will operate 
self-contained battery supply. 
You may use any voltage from 
3 to 6 y for the battery supply. 
You can obtain 3 y from two 
small penlite cells (type N). 
This voltage is adequate for 
headphone operation, but 
you'll want 41/2  to 6 y to oper-
ate a loudspeaker. The RCA 
VS310 battery is recommended 
for use with the amplifier be-
cause it provides 51/2 y (enough 
for loudspeaker operation), 
and it's small enough to allow 
any of the piggy-backs to be 
attached without crowding. 
The battery operating cost is 
higher when this small battery 
is used, but for some applica-
tions, the compactness is worth 
it. 
For the technically inclined, 

it is interesting to note that 
operating current is about 2 
ma when a 51/2 -y battery is 
used with a 2000-ohm earphone 
in the output jack. The ampli-
fier gain of the original model 

TI T2 

2 TRANSISTOR AMPLIFIER SCHEMATIC  

has its 
from a 

11 

with a 2000-ohm earphone connected was 51 
decibels. In terms of voltage gain, that's 320; the 
signal into the amplifier is magnified 320 times! 
To construct the amplifier (Fig. 1), cut and 

drill a piece of the miniature perforated Bake-
lite circuit board (see Materials List) as shown 
in Fig. 2. Make a matching set of holes for the 
phone jack and volume control in one half of the 
plastic case by making pilot holes with a heated 
ice pick and then reaming holes out to size with 
a taper reamer. 
Saw the volume control shaft to a length of 

3/8 in. with a hacksaw (clamp the end of the 
shaft to be discarded in a vise). Fasten the 
volume control and the phone jack on the per-
forated circuit board temporarily and wire the 
circuit (see Figs. 1 and 3 and also Fig 15). Go 
over each connection on the circuit diagram with 
a red pencil to avoid wiring mistakes. Connec-
tions are made by pushing leads that connect 
through a common perforation on the wiring 
board. They're soldered on the side of the board 
that you see in Fig. 1A, and excess lead lengths 
are clipped off. The lead from the extreme left 
center of the board passing close to the volume 

control hex nut connects to the 
emitter of transistor Ti. The 
other prominent lead is made 
up of a number of leads that 
return to the negative side of 
the battery. (When you're 
using PNP transistors, the 
minus battery terminal is sim-
ilar to the B-plus terminal in 
tube circuits.) 
I used two type N penlite 

cells (Ray-O-Vac No. 716) in 
series in my amplifier for 
initial testing, since they're so 
inexpensive. And I brought a 
pair of input leads terminated 
with Mueller Mini-Gator clips 
out through a hole in the side 
of the plastic case for quick 
experimental connections and 
general purpose amplifier use. 
You'll find these leads par-

The microphone piggy-back and 
amplifier becomes a musical in-
strument with the addition of a 

pencil and rubber bands. 

ticularly handy in trying some 
of the experiments and appli-
cations discussed later. But 
solder them in the circuit so 
they can be disconnected easily 
for the installation of piggy-
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I
USE 50 MMF CAPACITOR IN SERIES ,I,,I'--I 
ANTENNA IF LONG ANTENNA IS USED 

,./..- 
' A 

365 MMF TUNING CAPACITOR 

CRYSTAL DIODE 

# HI 

LOOPSTICK ANTENNA 
COIL 

TO AMPLIFIER 
INPUT 

'LO 

6 
CRYSTAL TUNER PIGGY-BACK 

Physically, the Crystal Tuner 
Piggy-Back shown schemati-
cally above in Fig. 6 looks 
as below in Fig. 8, case 

open (A), closed (13). 

backs. When you've com-
pleted the wiring and ob-
tained a satisfactory test of 
the amplifier, you're ready 
to remove the volume con-
trol and phone jack hex 
nuts and refasten them with 
the wiring board in the 
case. You may have to 
"dent" the inside of the case with a heated ice 
pick to accommodate protruding connections be-
fore you can fasten the wiring board in place. 
Fasten the volume control knob to complete the 
job. 
MICROPHONE PIGGY-
BACKS 
By adding a microphone 

piggy-back to the basic am-
plifier unit, you obtain a very 
compact instrument with 
many application possibilities. 
It can be used as a remote 
communication unit, a micro-
phone and preamplifier for a 
public address system, a 
musical instrument pick-up 
and preamplifier, a gas leak 
detector, a vibration and 
rattle locator, and even as a 
small public address system 
and complete musical instru-
ment (with the loudspeaker 
units to be described later). 
As a toy for children, it may 
be used as an eavesdropper 
with a long earphone cord 
that can be used to listen to 
birds, animals, and insects as 
well as human beings. Chil-
dren will enjoy using the unit 
as a hearing aid for Blind 
Man's Bluff and other games. 
Hams will find the unit ex-
tremely useful as a speech 
amplifier for miniature and 
mobile transmitters. 

LO 

SECONDARY CONNECTS TO 
SPEAKER VOICE COIL TERMINALS 

MINIATURE PHONE PLUG ) 

III 
2000 I 10 Fi 

PLUGS INTO OUTPUT JACK FOR USE 
AS A SPEAKER; TO USE AS A MICRO-
PHONE,CONNECT TO INPUT CIRCUIT 

LOUDSPEAKER PIGGY — BACK 

8 

The deluxe microphone piggy-back 
unit uses a Shure MC11 microphone. 
This microphone is only 1 in. in dia. 
Drill a n id-in. hole in the plastic case 
half on which you're going to mount 
it, and fasten the microphone to the 
plastic case with a small amount of 
metal-to-plastic cement. Don't allow 
any of the cement to get into the 
small sound hole opening on the 
front of the microphone. In the 
original unit the hole in the plastic 
case half is 1/2 in. from the side and 
top of the rectangular border formed 
by the recessed front of the case, but 
the position isn't critical as long as 
you mount the microphone so it will 
not interfere with other components 
when the case is closed. 
Use insulated magnet wire (#28) 

to connect the microphone to the in-
put circuit of the amplifier. The 
microphone terminal common to the 
microphone case connects to the low 
end terminal of the volume control. 
Leave the leads long enough to per-
mit the case to be opened without 
placing a stress on them. Twist them 

together to minimize the chance of signal feed-
back from the output circuit (see Fig. 4, in which 
is also shown the compact 51/2 -v VS310 battery 
wired into the circuit as the power supply). 

Crystal radio tuner piggy-back at-
tached to basic two-transistor amplifier. 

A simple vest-pocket 
musical instrument can be 
made from this combination 
by placing several rubber 
bands around the assembled 
amplifier-microphone case. 
Put different amounts of ten-
sion on each of the rubber 
bands by placing a wedge be-
tween the case and the 
rubber bands. The rubber 
bands should pass over and 
near the microphone opening 
(see Fig. 5). My wedge was a 
sharpened pencil. In addition 
to varying the tension on the 
rubber bands, the wedge 
spaces them far enough from 
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the case so they can be plucked readily. This 
vest pocket musical instrument will drive the 
larger loudspeaker unit (to be described later) 
directly and with reasonable volume. If the 
smaller speaker unit is used, equip it with the 
3-transistor amplifier described in a later section. 
The Shure MC-11 microphone costs about $7. 

It's a versatile, rugged unit, and in my estimation 
constitutes a good investment for the experi-
menter. However, some experimenters do not 
wish to invest this amount of money in a single 
component. There are less expensive alternatives, 
one of which is to use the small loudspeaker unit 
described later and shown in Fig. 10. This unit 
is not as compact as the deluxe microphone unit 
and cannot be mounted as a piggy-back, but you 
can attach it side-by-side to the amplifier unit 
equipped with a blank back. Use small machine 
screws and nuts. Circuit arrangement is shown 
in Fig. 7. 
Another alternative is to use a magnetic ear-

phone as a microphone. The Lafayette MS-367 
which costs just a little more than $1 can be 
used for this purpose. It is small enough to be 
fitted on a piggy-back just as the MC-11 was, 
and the leads are connected in the same way. 

If you resort to either of these alternatives, 
you'll get reasonable performance, but not equal 
to that of the deluxe unit. 
TUNER-DETECTOR PIGGY-BACKS 

It's quite simple to add a radio piggy-back to 
your amplifier unit. For those who are under-
taking their first project, I'll describe a simple 
crystal radio piggy-back in some detail. I'll also 
present a regenerative transistor detector unit 
which you can build later with a small amount 
of modification to the original crystal unit. Or, 
if you wish, you may build the transistor unit 
immediately. I didn't build the transistor detec-
tor as a piggy-back unit, but I've used and tested 
the circuit in other transistor equipment. The 
crystal detector, while extremely simple and 
straightforward, lacks the sensitivity and selec-
tivity of the transistor regenerative type detector. 
You'll need a moderately good antenna and 
ground with the crystal detector and 
amplifier combination, but the re-
quirements will be relaxed consider-
ably if you use the regenerative 
detector-amplifier combination. 
The crystal detector unit circuit is 

shown in Fig. 6. Two alternatives are 
shown. Try both of them and use 
the one you prefer. Figure 8 shows 
the construction and wiring of the 
amplifier unit according to the circuit 
of Fig. 6A. The tuning capacitor 
shaft hole is a %-in. dia, hole located 
1,Z in. from the top and side of the 
rectangular border formed by the 
recessed front. Note that the loca-
tion of this hole is the same as that 
for the deluxe microphone unit. Place 
the capacitor in the plastic case. If it 
doesn't fit tightly into the corner of 

the case, enlarge the 
hole with a reamer 
till it does. Then lo-
cate the two mounting 
screw hole positions 
for the capacitor by 
placing the capacitor 
in the position it will 
occupy in the plastic 
case half and mark-
ing them off directly. 
Cut off the antenna loop coil connecting lugs 

as close to the coil as possible without damaging 
the coil lead connections. The center for the hole 
on the side of the plastic case half through which 
the antenna coil adjusting screw protrudes is 
located midway between the front and the hinge 
side of the case along the line formed by the in-
dentation in the plastic between the corner and 
the hinge. The hole should be between 1/8 in. and 

in. dia., as required, to secure a good fit. Wire 
the circuit with the components out of the case, 

lo 
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INSULATION PREC,AUTIONS FOR 
CRYSTAL TUNER -DETECTOR 

PIGGY - BACK 

Front view of basic amplifier, with crystal radio 
piggy-back, attached to small loudspeaker unit. 

checking as you proceed to be sure that you're 
allowing for proper lead length and fit. Bend 
the tuning capacitor terminals forward so they'll 
fit against the front of the plastic case when the 
capacitor is installed. Insulate these terminals by 
fastening a piece of cellophane tape to the 

Front view of basic amplifier connected to large loudspeaker unit. 



L2 (SEE TEXT) 

RADIO TV EXPERIMENTER 119 

transistor in the circuit. The tickler 
winding L2 is made by winding 10 to 
20 turns of #28 insulated magnet 
wire at the top of L2. The feedback 
due to L2 may make the received 
signal stronger or weaker. Try in-
terchanging the L2 coil connections. 
Use the set of connections which 
gives the strongest signal or makes 
the set squeal. If the set squeals, 
remove turns from the L2 winding 
till the squealing stops. 
Although the detector can be made 

more sensitive by providing it with 
a variable regeneration control so 
that the set can always be operated 
just below the oscillation point, the 

R5 space allowances and the added com-
plexity make it difficult to realize in 
this set. However, it can be done 
and the adventuresome experimenter 
may wish to try it. 
With the regenerative detector-

amplifier combination you won't 
have any difficulty in realizing headphone recep-
tion with only a few feet of antenna on local 
radio stations. You can expect satisfactory loud-
speaker reception with a longer antenna. 
A higher grade transistor will improve the per-

formance of the regenerative tuner considerably. 
The RCA 2N412 is a high Beta unit with a high 
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capacitor as shown in Fig. 9. As an added insulat-
ing precaution, run a piece of cellophane tape 
around the coil terminal ring. The assembly may 
then be mounted in the plastic case half and 
attached and connected to the amplifier unit. 
You won't be able to open the case all the way 
because of the protruding antenna coil adjusting 
screw. When you close the case, jockey the 
crystal diode to a position where it can't short-
circuit to other components and connections. Use 
spaghetti insulation on the crystal diode leads. 
Tune the antenna slug 

so you can cover the 
broadcast frequency 
range with your antenna 
and ground connected. 
On strong local stations 
you can drive the large 
loudspeaker unit shown 
in Fig. 11 directly. Or 
you can drive the small 
loudspeaker unit (Fig. 
10) with the modified 
basic amplifier described 
later. The modified basic 
amplifier has an extra 
transistor stage. More 
distant weak stations can 
be received if an ear-
phone is used. 
The circuit for con-

version to the transistor-
ized regenerative detec-
tor is shown in Fig. 12. 
Simply disconnect the 
diode from the coil tap 
terminal and connect the 

The basic two-transistor am-

plifier with electronic feed-
back, code practice and mi-

crophone piggy-back. 

The basic amplifier converted to a three-transistor 
amplifier, together with a modified microphone, 

acoustic feedback, code-practice piggy-back. 

14 THREE TRANSISTOR AMPLIFIER WITH MIKE-ACOUSTIC FEEDBACK OSCILLATOR  

TWO TRANSISTOR AMPLIFIER WITN MIKE -ACOUSTIC FEEDBACK OSCILLATOR  
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cut-off frequency. This unit may be substituted 
directly for the CK768 transistor, but this sub-
stitution may require a decrease in the number 
of turns on the regeneration coil. 

LOUDSPEAKER UNITS FOR THE 
PIGGY-BACK AMPLIFIER 

The loudspeaker units for the piggy-back am-
plifier have been referred to frequently in pre-
ceding sections because they have a wide variety 
of uses and because they enhance the value of 
your piggy-back equipment considerably. One of 
these units is the extremely small speaker 
and output transformer 
combination mounted 
in a piggy-back size 
case which is shown 
with the amplifier unit 
in Fig. 10. The dia, of 
this speaker is 11/2 in. 
Because of the small 
size of this speaker, the 
change from electrical 
to sound energy is not 
accomplished as effi-
ciently as it would be 
with a larger loud-
speaker. The second 
loudspeaker consists of 
a larger (2%-in, dia.) 
loudspeaker—and out-
put transformer— 
mounted in a ready-
made baffle case. This 
unit (Fig. 11) has a 
much higher electrical 
to sound transformation 
efficiency and can be used connected directly to 
the basic amplifier unit with good results. 
To make the small loudspeaker unit, place the 

speaker in the case centered relative to the top 
and bottom of the case (see Fig. 10). Mark the 
mounting hole locations on the case with an ice 
pick or scriber, remove the speaker from the case 
and with a heated ice pick make the mounting 
and sound opening holes. I didn't measure off 
the sound opening holes. If you desire a neater 
appearance, you can measure them off. Other-
wise you can guess them in quickly as I did 
and then use a small cloth grille. 
The output transformer fits partially under the 

loudspeaker magnet frame. It is held in place by 
pressure between the speaker magnet frame and 
the transformer on one side and a rubber grom-
met between the transformer and the plastic case 
on the other side. Pass a piece of cellophane tape 
from the magnet over the top of the transformer 
frame and grommet for additional support. You 
can increase the tone quality and the volume 
available from the speaker by cutting out a soft 
cardboard washer to fit around the front of the 
speaker rim. This washer will fill the space be-
tween the plastic case and the speaker rim which 
would otherwise exist because the rounded edges 
of the case prevent the speaker rim from fitting 
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against the front of the case. The secondary 
(green) leads from the output transformer con-
nect to the loudspeaker voice coil terminals; the 
primary (red) leads connect to the plug (see 
Fig. 7). 
The loudspeaker unit shown in Fig. 11 utilizes 

a larger loudspeaker and a ready-made case and 
can be built with less effort than the small loud-
speaker unit. To assemble, remove the four 
screws that hold the baffle-case back in place and 
remove the back. Place the speaker in the baffle 
box and place the output transformer between 

the speaker magnet 
frame and the edge of 
the baffle box. Place 
a paper or cardboard 

JACK FOR 
EARPHONE, 
RESISTOR, 

--j OR SPEAKER 
T2 shim sufficiently thick 

to hold the transform-
er in place between the 
transformer and the 
speaker. 
Next, solder the sec-

ondary transformer 
leads (green) to the 
speaker voice coil ter-
minals and the primary 
(red) leads to the ter-
minals at the top of the 
baffle box. 

Finally, place the 
back on the baffle box 
and fasten the four 
screws. The speaker fits 
tight between baffle box 
and back and the pres-
sure holds it in place. 

ADDING A THIRD TRANSISTOR TO THE 
BASIC AMPLIFIER 

The amplification of the basic amplifier unit 
may be increased considerably by adding a third 
transistor amplifier stage. The extra stage in-
creased the amplification of the original model 
from 320 to about 10,000. The large increase in 
amplification makes it possible to drive a loud-
speaker with considerably smaller signals at the 
amplifier input terminals. With the crystal radio 
piggy-back, for example, the extra transistor am-
plifier stage will substantially increase the num-
ber of radio stations you can receive at reason-
able speaker volume. And, with the deluxe mi-
crophone piggy-back, the earphone volume is 
equivalent to that of hearing aids costing from 
$40 to $100. 
The new three-transistor amplifier circuit is 

shown in Fig. 13. Figure 14 shows parts place-
ment. Compare these Figs. with Figs. 1, 3 and 15. 
Note that transistors Ti and T2 are still in the 
output and input stages, and that the new tran-
sistor T3 becomes the middle amplifier stage. The 
only parts required for the modification are tran-
sistor T3, resistors R6, R7, and capacitor C3 (see 
Materials List). They cost less than $2. The 
physical position of transistor T2 and resistor R4 
has been changed in the amplifier. Transistor T3 
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occupies approximately the same physical posi-
tion as T2 occupied before modification. The 
change can be made in a few minutes if these 
steps are followed: 

1) Remove the volume control knob and the 
volume control and output jack hex nuts. Re-
move the amplifier from the case. 

2) Remove the 220K resistor R4 from the cir-
cuit board and replace it with 270K resistor R6. 

3) Disconnect the base of transistor T2 from 
the junction of C2 and R4. Don't disconnect the 
emitter and collector leads. Bend these leads as 
required to change T2's position to that shown in 
Fig. 14. 

4) Wire transistor T3 into the circuit. Note 
that the connection end of T3 is toward the upper 
edge of the circuit board. Run the emitter and 
base leads through perforations to the front of the 
board. Connect the emitter to the common 
(battery plus) bus and the base to the junction 
of C2 and R6. 

5) Mount and connect C3 and R7. The collector 
of T3 connects to the junction of C3 and R7. 

6) Mount and connect R4. Connect the base of 
T2 to the junction of C3 and R4. 

7) Bend component leads 
as required to minimize the 
possibility of short circuits. 
Fasten the amplifier in the 
case. 
The added transistor stage 

increases the current require-
ments of the amplifier slight-
ly. If the amplifier is used for 
prolonged periods, (as a 
hearing aid, say) you'll find 
it economical to use two size 
N penlite batteries in series. 
The gain will be reduced 
slightly due to the lower 
voltage. 
MODIFICATION. ACCESSORY, AND 
APPLICATION IDEAS 

Your piggy-back equipment has many more 
uses than those described in conjunction with 
the construction. In some instances, small modi-
fications are required, and in some instances 
simple accessories are required for these addi-
tional applications. All of the applications and 

The three-transistor amplifier with mi-
crophone piggy-back and earphone is 
used here to detect a small gas leak. 
The hiss of escaping gas is picked up 

and amplified. 

circuits that have or will be described have been 
tried and tested. (You'll probably discover many 
more.) You can rest assured that they will work 
provided your wiring is correct, your connec-
tions are electrically reliable and your battery 
and parts are good. 
Code Practice Oscillator. The basic two-

transistor amplifier can be made to oscillate at 
audio frequency by connecting the collector of 
transistor T2 to the high side of the volume con-
trol through a capacitor and resistor (as shown in 
Fig. 17) with an output load connected. This 
arrangement provides the feedback required to 
produce oscillation. The output load may be 
headphones, the small loudspeaker unit, the 
large loudspeaker unit, or a 3K to 10K resistor. 
Figure 15 shows an arrangement for an ear-

phone or loudspeaker code-practice oscillator in-
corporated piggy-back (schematic is shown in 
Fig. 16). The resistor is 33K and the capacitor is 
.01 mfd. Adjust the amplifier volume control for 
the tone you find most pleasing. The code prac-
tice oscillator may be built as a piggy-back with 
a key made from a small piece of metal, machine 
screws, and nuts. The microphone is connected 
through the upper contact as the amplifier input 
element when the key is up. When the key is 
depressed, the microphone is disconnected, and 
contact for the oscillator circuit is established. 
A loudspeaker code-practice oscillator can 

utilize an even simpler scheme, with acoustic 
feedback from the loudspeaker to the microphone 
producing oscillation in this case. Circuit is 
shown in Figs. 14 and 18. A small piece of cello-
phane tape placed on the key under the upper 
contact prevents microphone circuit closure when 
the key is up. This arrangement will work with 
the two- or the three-transistor basic amplifier 
and either loudspeaker unit. The only require-
ment for oscillation is that the microphone be 
placed close to the loudspeaker. 

Model RR Train Whistle 
and Paging System. The code 
oscillator-microphone piggy-
back combination may be 
used as a model railroad or 
toy train whistle and paging 
system. Either of the code 
practice oscillator arrange-
ments described above will 
work acceptably. The two-
transistor amplifier with re-
sistor-capacitor feedback is 
most convenient, although the 
paging volume of the three-
transistor acoustic feedback 
arrangement is greater. The 

disadvantage of the acoustic feedback arrange-
ment is that the speaker and microphone must be 
close together to produce a whistle but then must 
be separated to be used for paging. 
Audio Oscillator. Figure 19 shows the circuit 

arrangement for a simple audio oscillator that 
can be used for amplifier testing. It can be built 
piggy-back. The frequency range is limited to a 
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range of several hundred to 
several thousand cycles as 
a sine-wave audio oscillator, 
but it will operate at lower 
frequencies as a blocking 
oscillator. The volume con-
trol of the amplifier serves 
as the frequency control; 
the added potentiometer is 
the output level control. 
Hum Locator and Tele-

phone Pick-Up. The three-
transistor amplifier may be 
used to pick up telephone 
conversations and repro-
duce them at loudspeaker 
volume with a telephone 
pick-up coil such as the 
Lafayette MS-16. Or you 
can use an unshielded head-
phone with the diaphragm 
removed for a telephone 
pick-up. This arrangement 
will also enable you to lo-
cate ac wiring by using the 
pickup as a 60-cycle hum 
locator. When the coil gets 
close to a 60-cycle house 
wiring circuit, it has a 60-
cycle voltage induced in it. 
You'll get best results using 
a headphone for listening in 
the output circuit of the 
amplifier for the hum loca-
tion function. The pick-up 
is connected to the amplifier 
in the same manner as the 
microphone. 
Audio Signal Tracer. The 

basic amplifier may be used 
as a signal tracer for trouble-
plifiers and the audio section 
additional component requis 

MATERIALS LIST—BASIC 2-TRANSISTOR 

AMPLIFIER 

Desig. Description 
(see Fig. 3) 
Cl, C2 5 mfd, 8 I/ capacitors (PS8-5)* 
R1 10K Vol. Control w/sw (VC-28) 
R2 270K, 1/2  watt carbon tesistor 
R3 10K. Y2 watt carbon resistor 
R4 220K, 1/2  watt carbon resistor 
R5 27 ohm. I'2 watt carbon resistor 
Ti, T2 CK722 transistors (Raytheon, but see text) 

miniature phone jack (MS-282) 
battery (see text) 
plastic case (MS-156) 
perforated circuit board (MS-304) 
pair Mueller Mini-Gator clips 

No. Req. 
1 

15' 

Microphone Piggy-Back 

Shure MC-11 microphone 
#28 insulated magnet wires (also used in 
other Piggy-backs) 

Crystal Tuner Piggy-Back 
1 loopstick antenna coil (MS-299) 
1 50 inmf capacitor (see Fig. 7) 
1 365 mmf tuning capacitor (MS-274) 
1 crystal diode (GE 1N64) 

Regenerative Transistor Detector 
1 5 mfd. 8 y capacitor 
1 47K. 1/2  yatt carbon resistor 
1 .01 mfd, 75 y capacitor 
1 CK768 transistor (Raytheon) 

Loudspeaker Piggy-Backs 

1 miniature phone plug (MS-281) 
1 speaker (SK-62 with MS-156 case for small 

unit, or an SK-66 with a TR-93 trans-
former and MS-315 baffle for the large unit; 
see Fig. 6). 

3-Transistor Amplifier 

(Components needed in addition to those for 
2-Transistor Basic Amplifier) 

Desig. Description 
(see Fig. 13) 
C3 5 mfd, 8 u capacitor (PS8-5) 
R6 270K, 1/2  watt carbon resistor 
R7 10K, 1/2 watt carbon resistor 
T3 CK722 transistor (Raytheon) 

*All components listed by catalog number may 
be obtained from Lafayette Radio, 165-08 
Liberty Ave., Jamaica 33, N. Y. Parts num-
bers, unless otherwise indicated, are Lafayette 
numbers. 

shooting audio am-
of radios. The only 
•ed is a 0.1 mfd. 

capacitor to isolate de volt-
ages from the amplifier vol-
ume control. The circuit 
arrangement is shown in 
Fig. 20. 
To use the signal tracer for 

radio trouble-shooting, con-
nect the input lead from the 
low side of the volume con-
trol to the common ground 
of the radio receiver. Tune 
the receiver to a strong lo-
cal station's frequency and 
with the volume control all 
the way up, touch the tube 
grids and plates with the 
signal tracer "hi" lead in 
succession while listening 
for a signal in the earphone. 
If you don't hear a signal in 
the earphone when you con-
tact the grid of the first au-
dio stage, the trouble is in 
the RF, IF or detector por-
tion of the radio ahead of 
the audio amplifier. If you 
do get a signal, the trouble's 
somewhere in the audio 
amplifier. It's between the 
last point in the circuit 
where you do hear a signal 
and the first point where 
you don't hear a signal. 
To trace a signal in a pho-

no amplifier or any other 
amplifier, provide an input 
signal to the amplifier and 
proceed with the signal 
tracer just as you would to 
signal trace a radio. The in-

put signal can be derived from a phonograph 
turntable pickup and a record, a radio tuner or 
an audio oscillator. 

Tape Insulates Radio-TV Screws 
• The chassis of a transformerless ac-dc radio or 
TV can be a very deadly shock hazard, should 
the set be plugged into the outlet with the in-
correct polarity. Often, the mounting screws 
found on the bottom of the cabinet are in direct 
contact with the "hot" chassis. Touching one of 
these screws and ground simultaneously can kill 

PLASTIC 
MATERIAL 

you. 
A simple safety precaution is to insulate the 

heads of the screws by covering them with plas-
tic tape. If your set has a metal plate as a bot-
tom cover, tape clear plastic material (available 
at hardware stores for a few cents a foot) over 
entire plate.—JoHN A. Comerocx. 

Eraser Shock-Mounts Transistor 
• A slip-on pencil 
eraser makes a good 
mount for some types 
of round case tran-
sistors that are not 
to be socket-mounted. 
Drill a small hole 
through the tip of the 
eraser, and mount it on the chassis with a small 
screw and nut. Eraser shock-mounting is espe-
cially desirable in portable gear subject to me-
chanical shocks.—JoHN A. COMSTOCK. 

SLIP-ON ERASER 

SCREW 

TRANSISTOR 
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Electronics Picture Quiz 
By JOHN A. COMSTOCK 

Are you a whiz at picture quizzes? Here's one on electronics. 
All of the photos are of items commonly found on the electron-
ic hobbyist's bench or in his box of spare parts. See if you can 
correctly identify and label them in the spaces provided. Study 
each picture carefully before filling in your answer. You'll find 

the solution on page 157. 

2.  5   
3.  6   

4«, 
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Line Voltage Corrector 
for Your TV Receiver 

By HAROLD P. STRAND 

L
OW line voltage from your electric company 
can cause all sorts of difficulty in your TV 
set. Since electric companies can't supply 

everybody with exactly the same voltage, out-
lying suburbs are most likely to be troubled with 
below-normal voltage, particularly during the 
evening hours when demand for electricity is 
high. If you're not satisfied with your TV pic-
ture, it doesn't fill out the screen or lacks bril-
liance, try connecting an a-c voltmeter to the 
wall receptacle to determine the line voltage. If 
I had done that myself, I would have saved con-
siderable time and money. 
The picture on my set was not filling the 

screen, especially at the sides and was not up to 
its usual brilliance despite any adjustments of 
the brightness control. The picture kept slip-

Picture wouldn't fill out screen when 
set was operating on 106 volts (A). 
Increased brilliance and full screen B) 
improve picture after boosting line volt. 

age to 112-115 volts. 

ping out of horizontal sync too. 
Something had to be done! 

First, I replaced all the tubes in 
the video section, with very little im-
provement. Next, I removed the 
chassis and spent two evenings go-
ing over the complex circuit using 
instruments to check the connections 
and the components against the sche-
matic. Still no luck! Some of the 
original condensers were bulging 
with sealing compound at the ends, 
so all of them were replaced with 
the latest type. You can imagine my 

Checking line voltage on meter built into 
booster. Voltage that's too low causes all 

sorts of trouble on your TV set. 
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3 El CORE LAMINATION I PIECE LAMINATION BOLT 
SPLIT HERE KIM 

UT 

disappointment, 
when after assem-
bling the set, the 
improvement was 
hard to find. 
On an impulse, 

I got my voltmeter 
from the shop and 
plugged it into the 
outlet. I was get-
ting exactly 106 
volts! When I con-
nected a Variac 
between the line 
outlet and the TV 
set and raised the 
voltage to 115 
volts, the results 
were amazing. The 
picture assumed a 
brilliance it had 
never had before 
and it covered the 
screen with some 
to spare! You may 
find the same so-
lution to your tele-
vision difficulties. 
Instead of using 

the Variac, this 
line voltage boost-
er which you can 
build yourself will 
step up line volt-
age and give you 
all the reception 
which your TV set 
can deliver. Basic-
ally it is an auto-
transformer with a 
number of taps 
controlled by a 
tap switch. T h e 
built-in voltmeter 
tells you at all 
times the exact 
voltage being de-
livered to your 
TV. I recommend 
setting the volt-
age at about 112 
volts to allow for 
any upward line 

so 
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REVERSE POSITIONS 
OF E 8 STRAIGHT 
PIECES EVERY 
LAYER 

,-- COIL 

!"-- STACKING 

CENTER 
LEG 

Ei COIL 

„ CORE 
•-r- LAMINATION 

Core laminations (A) 1-piece shell lamination 
salvaged from used radio power transformer. 
(B) E-type laminations (C) Core-type lamination 
made by alternating straight strips of silicon 
transformer steel. Transformers built on this 
core will require larger mounting box. (D) 

Coil winding form. 

Start winding through slot in narrow side of 
form. Turn counter records number of wind-

ings. 

Bringing out loop tap at 247th turn. Slip 'dew-
ing over loop and separate lead from rest of 
windings with electrical tape, top and bottom. 

Continue winding over tap loops. 

4 

Evympi 
SIDES 
PLYWOOD-. 

BOLT 

21"--f--

41-
SLOTS 
IN I 
BLOCK 

ECOIL WINDING FORM 

fluctuations. Most electric lines 
deliver voltage that varies only 
two to four volts although the 
general level may be low. No. 1 
tap shows direct line voltage on 
the meter and allows you to check 
incoming voltage before making 
any corrections. Each additional 
tap boosts voltage about two or 
three volts. Most console TV 
sets draw about two amperes, 
well within transformer capacity. 
To start building the trans-

former, you'll need the core taken 
from an old radio power trans-
former like an early Silver Mar-
shall or any type close to specified 
core size (Fig. 4). The stacked 
E-type laminations measured 41/2 
x 4 in. outside with coil window 
openings of 3/4x2%-in. with 1%-in. 
wide center leg and stacked 11%6-
in. high. If salvage cores are not 
available, you can cut 1%-in. 
wide strips out of regular 26-29-
gage silicon transformer steel 
(Fig. 3C). Alternate stacks of 
four laminations were used in 
building the core; this same sys-
tem for covering the joints should 
be used in rebuilding the core 
around the new coil. 
The new coil consists of 292 

turns of either one #17 Formex 
wire or two #20 wires in parallel. 
Build a winding form first (Fig. 
3D). Leads are brought out on 
the narrow sides of the form 
(Fig. 5) to avoid interference 
when coil is slipped onto the 
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CORE 
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LOOP OF WIRES 
BROUGHT OUT 

TAPS 
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COTTON SLEEvING 

Wind cotton coil tape tightly through center opening, 
cutting strings that hold coil together as you come to 

them, and sew end. 

core. Slots in the form allow you to pass 
strings through the coil and tie it tightly 
after winding. A r)¡6-in. bolt holds the form to-
gether and is chucked in the latte for winding. 
Cover the core with a piece of armature slot in-
sulating paper secured with cellophane tape. The 
ends of the two #20 wires were passed through 
an 8 in. piece of cotton sleeving and started in to 
the form slot at one of the narrow sides. Wrap 

MATERIALS LIST—VOLTAGE BOOSTER 

1 metal cabinet, Insuline Corp.. gray hammertone 
aluminum 9 x 5 x 6" 2:29801 

1 panel meter, 3%2" round, 0-150 volts A.C. 
1 core from an old radio power transformer 
1 power tap switch, Ohmite model #111, 6 taps, 10 amps. 
1 toggle switch, S.P.S.T. 6 amps at 115 volts 
1 power receptacle, Amprenol type 61-F1 two pole with plate 
1 fuse holder, panel mounting, Buss HKP 
1 fuse, Littelfuse 3 AG 5 amps, #312005 
1 dial with knob, National FIRS-3 
J. piece cabinet back screen stock, 9 x 6" 
7 ft. 2-wire #18 hue cord 
1 attachment plug cap 
1 rubber grommet fcr %" hole 
4 rubber base knobs with 8-32 studs, nuts 

About 1/4  pound #17 Heavy Formes magnet wire, or double 2-'20 
wires. Coil tape, cotton sleeving in several colors, screws. nuts 

10 

i" DIA 
LINE 
CORD 
,GROMMET 

El 
Wound coil ready for taping and var-
nishing. Start and 247th turn comes 
out left side and 257 to 292nd turns 

come out right. 

Assembling laminations. Reverse positions of lami-
nations every fourth piece to cover butt joints. 

the ends of the wires around the chuck jaws to 
keep them out of the way. The turn counter fixed 
to the lathe bed and driven by a rubber vacuum 
cleaner belt keeps track of the windings. You 
can, of course, wind the coil onto the form by 
hand evenly spacing the loops in tight layers. 
Wind 247 turns before bringing out an 8 in. 

loop, also covered with sleeving. To identify the 
different loop leads, cover each with sleeving of 

MARK ON CABINET 

  Si DIA SW IT CS RECEPTACLE 

KNOB 

"DIA. 

DIA 
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TAP SWITCH 

a different color noting the turns each represents 
as the winding progresses. At the loops, which 
will become taps, place a small piece of Scotch 
#33 insulating tape under the point where the 
wire is looped off and another piece on top of the 
spot, to properly insulate the crossing of wires. 
Also be sure to use a piece of sleeving over the 
ends brought out. Continue to wind over the 
previous work to the 257th turn, and bring out 
another loop. This 257th tap is brought out at 
the opposite narrow side of the form from the be-
ginning and 247th tap. Continue to wind in the 
same way, bringing out taps at the 263, 272, 278, 
285 and the end or 292 turns, all on the same 
form side as the 257th tap. 
With the last winding on, you're ready to tie 

the coil with strings through the slots and re-
move it from the form (Fig. 7). The starting 
wire and 247th turn are at one of the narrow 
coil sides and the 257 to 292nd taps are at the 
other. Tape the entire coil with cotton coil tape 
as shown in Fig. 8. Sew the end of the tape be-
fore dipping the whole coil in air-drying insula-
tion varnish, allowing it to soak for about five 
minutes. Hang it up to drain and allow it to 
dry overnight, or bake in an oven at about 150° F 

ED-
3 1 4 

Back side of booster assembly. Voltmeter is set oft 
center to clear transformer. Back screen allows air 
to circulate around transformer. Note fuse holder at 

right lower corner. 

for several hours to fully dry the varnish. 
Assemble the core to the new coil (Fig. 9). 

Drive strips of fiber or Bakelite between the coil 
and center leg at both sides to wedge it tightly 
in place. Otherwise, an annoying hum may re-
sult. Attach the side frames and the transformer 
is finished. It will be necessary to square up the 
core with a light hammer, driving butt joints 
together. 
The grey enamelled aluminum cabinet has re-

movable side panels and is laid out for the holes 
to mount parts according to Fig. 10. Cut the large 
holes with a Greenlee chassis punch, a hole saw 
or fly cutter. Instead of one of the panels, cut 
a piece of mesh screen stock to fit at the back. 
Mount the voltmeter, the toggle switch, flush 
receptacle, transformer and tap selector switch 
in the cabinet. 
When all components are installed, you're ready 

to wire up connections according to the sche-
matic diagram (Fig. 11). Insulation on the For-
ntex wire is hard to scrape off, so be sure you 
get down to the bare copper before hooking it up. 
Use #18 flexible insulated wire for all hook-up 
connections aside from the transformer tap con-
nections. 

Step #1 on the tap switch shows the line volt-
age on the booster's meter and tells you if it is 
high enough (112-115 volts) to use without boost-
ing. Other steps increase voltage and meter rec-
ords just what these voltages are for top TV 
reception. 

Bottle Plugs as Wire Grommets 

• The plugs used in nasal spray plastic squeeze 
bottles make handy feed-through grommets. Pry 
out the plug from the bottle's neck with the blade 
of a sharp knife, then enlarge the opening in the 
plug with the sharp point of a heat soldering iron 
or an ice-pick. The inside spray tube makes a 
good piece of wire insulating spaghetti, too. 

2 3 

o 
5 0 
o 

Answers to 

Cross Numeral 

Puzzle, 

Page 105. 
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ANTENNA CLIP LEAD IRON OR 
DIODE 180 MMF COIL FERRITE CORE Built into a pen case, this little self-powered 

radio requires no outside antenna. Stations 
are received by attaching clip lead to 

telephone dial screen, or other metal. 

ADISCARDED ball point pen bar-
rel holds this radio that not only 
makes a conversation piece, but 

really works—and works well! A tuning 
knob in the cap selects various local 
stations. 
A crystal set, it uses a germanium 

diode detector and requires no operat-
ing power. A flexible clip lead attached 
to a phone dial finger stop, or other 
handy metallic object becomes an an-
tenna for picking up local stations. 
X-type antennas may increase the set's 
range to 50 miles. 
The pointed plastic tip of a dime store pen 

carrying the ball point and capillary ink tube is 
discarded, leaving an open barrel. Drill I/8-in. 
hole in the bottom of the barrel for the phone 
cord and flexible antenna lead. 

Drill a -in. hole in the top of the pen cap 
to complete preparation of the pen barrel. The 
tuning coil is the next job. The coil shown in 
Fig. 2 consists of 12 ft Litz coil wire lattice-
wound on a paper-base Bakelite tube 14 in. I.D. x 
1 in. long. Leave coil leads long enough to be 
connected to the other components. 
Duco or similar cement is applied to the out-

side of the coil before inserting it into the pen 

Component layout- A. Pen cap and barrel. B. Diode detector. C. 
Ceramic fixed capacitor. D. Coil. E. Tuning slug and screw. 
F. Small alligator clip. G. Antenna lead. H. Earphone. I. Tuner 

knob. I. Earphone Cord. 

Fountain Pen Radio 
This "air-powered" set built in a pen-
case will receive stations up to as far as 

50 miles away 

PHONE 

la PICTORIAL PLAN PEN BARREL PEN CAP-1 
TUNING 
SCREW 

cap. The tuning slug is 
fitted with a #4-40 brass 
screw. Because the plas-
tic is soft, the screw will 
cut its own threads when 

180 himF PH6NE(G) turned into the 
hole in the cap. The 
screw moves the iron or 
ferrite core with the coil 
to tune in the stations. 
Many inexpensive and 

surplus radio or TV I.F. 
transformers will yield a suitable slug and coil 
form to wind the Litz wire on. Or you can pur-
chase a ferrite-tuned radio antenna coil and strip 
off its outer cardboard cover and trim the lugs 
to get it into the pen barrel. 
The 180-mnif fixed ceramic capacitor and diode 

detector will fit nicely into the pen barrel when 
arranged as shown in Fig. 3. Be sure "pigtail" 
leads are covered with radio spaghetti or plastic 
Scotch tape so that leads do not short when 
inserted in pen. 
The total cost of this novel radio is about $3, 

less the button type hearing aid receiver. A high 
resistance magnetic unit of this type costs about 

GROUND (OPTIONAL) 

la SCHEMATIC PLAN 
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MATERIALS LIST—FOUNTAIN PEN RADIO 

1 cheapest grade ball point pen, or discarded fountain pen 
1 tuning coil (available from Electro-Mite, Box 636. Springdale, 

Conn. for $1, or a complete kit except earphones for $3, postpaid) 
1 small spool Litz wire (for homemade coil only) 
1 short length insulated antenna lead wire (plastic stranded) 
1 alligator clip (small) 
1 germanium diode detector (CK705, 11.148 or 1f134) 
I high resistance hearing aid receiver, or standard size Alnico radio 

headphone (1000, 1.500 or 2000 ohms) 
1 180 mmf fixed ceramic capacitor for local stations between 1400 

and 660 kc. Beyond 660 use 250 mmf, below 1400 kc use 75 mmf. 

$8. However, a standard radio type Alnico head-
phone costs a fraction of this figure. Except for 
its size, it far outperforms a hearing aid receiver 

in volume. In either case, headphone leads and 
flexible antenna wire are fished through the 1/4 -in. 
hole and soldered in place, along with the two 
flexible coil leads. The pen barrel is now slid 
up the cord to enclose the components and engage 
the cap. 
The cap makes a tight friction fit over the 

barrel. While there is little danger of the radio 
pulling apart, a drop of cement may be applied 
inside the cap to permanently secure it to barrel. 
Turning the #4-40 screw on the tuning core 

proved a little rough on the fingertips, so I 
squirted a generous amount of Duco cement into 
the plastic cap salvaged from a discarded lighter 
fluid can and attached it to the screw, allowing 
screw and knob to dry overnight. 

Camera Flashgun From Toy Teakettle 
p ATTERY powered and hand held, this eco-

nomical little flashgun can be used anywhere 
with any camera having a time, bulb or slow 
shutter speed. Exposure is made by the open 
lens-flash-shut lens method. 
Obtain the parts given in the list of materials 

first. Then, cut out the bottom of the toy tea-
kettle with a pocket knife and, with a pair of 
pliers, pull the remaining bottom metal out of 
the seam. Bend the teakettle handle to the shape 
shown in Fig. 2 and carefully remove the kettle 
spout. Force the automobile lamp socket into the 
spout hole and, with a midget flashbulb in the 
socket, adjust the socket in the hole so that the 
bulb is centered in the reflector. If the spout 
hole must be enlarged to do this, use a tapered 
wooden dowel to expand the hole just large 
enough for a snug fit with the lamp socket. Coat 
the inside and outside edges around the socket 
where it joins the kettle with household cement. 
Now, remove the paper cover from an AA-size 

flashlight dry cell battery and tape to the tea-
kettle handle as in Fig. 2. For the on-off switch, 
drill one end of a strip of flexible insulating 
material (see materials list) to take a radio 
binding post and the other end for a 5-40 machine 
screw. Because different makes of toy kettles 
will vary somewhat in size, determine the dis-

E.4LARE 
',OLE 
RECL,RED 

,'.SER'YTNG LAMP SOCKET 

RuBBER GROMMET 

8AYONE T •T y PE 
AJTO LAMP SOCKET 
tCEMENT oft PLACE) 

fe ISTR1P OF FLEXIBLE INSULATION 
_PAD.0 

INSFALLEATEeevIRE IS,.4).Li, Pee 
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BAT TERy 
tREmcvE PAPER 
covERING) 

ABOuT 4' 

CAT OAT BOTTZ,e OF TEAKETTLE 

TAPE 
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Iv PLACE 

G E.CL F L AL 

To fire flashbulb, press bind-
ing post with thumb until 
binding-post screw contacts 
center terminal of flashlight 

cell. 

o 

MATERIALS LIST— 
CAMERA FLASHGUN FROM TOY TEAKETTLE 

No. Description 
1 4" toy whistling teakettle (aluminum) 
1 %6 s % X 11/2 " flexible insulating material 

(Plexiglas, Bakelite, Micarta or Fiber) 
1 8-32 Bakelite knob radio binding post 
1 size AA flashlight dry cell 
1 x 5-40 machine screw 
1 box Midget flashbulbs (General Electric #5) 

single-point, bayonet•type automobile 
lamp socket to fit above bulbs 

1 tube household cement 

Use 
reflector 

switch 
switch 
battery 
switch 

bulb socket 

tance between the drilled holes by holding the 
insulating strip on the kettle handle so that the 
rd binding-post screw will make contact with thé 
battery center terminal when the binding post 
is pressed. Then cement and bolt the insulating 
strip to the kettle handle. Connect the wire from 
the lamp socket to the radio binding post and 
you're all set to take indoor, flashbulb-lighted 
pictures.—ARTHUR TRAUFFER. 

• When a rat-tail file breaks, don't throw it away 
—break it up into a number of 2-in, lengths and 
use them in your power drill to enlarge radio 
chassis holes. They cut very rapidly and are ideal 
for enlarging tube socket holes and for similar 
radio work.—J.A.C. 
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How to Use a Grid Dip Meter 

A highly versatile piece of test equipment, the Heath. 
kit model GD-1L is shown here checking the tuning 

of a receiver. 

By FORREST H. FRANTZ, SR. 

B
ASICALLY, a grid dip meter is an RF oscil-
lator—but it has several unique features. For 
one, the oscillator coil is physically located 

on the instrument so that it can be placed near 
other coils in circuits under measurement or 
test. Plug-in type coils are most practical for 
this instrument. 
For another, a grid dip meter has a meter 

which indicates relative oscillator output. When 
the oscillator is in an unloaded condition (when 
it isn't coupled to a circuit tuned to the fre-
quency of oscillation), oscillation level is high 
and meter reading is high. But when the os-
cillator is loaded (when its coil is near a circuit 
tuned to the oscillation frequency), the oscil-
lation level drops and the meter reading is low. 
Thus, in use, the grid dip meter coil is placed 
near the coil of a tuned circuit and the tuning 
dial of the grid dip meter is rotated through 
the frequency range. A noticeable "dip" of the 
meter needle will occur when the grid dip meter 
is tuned to the resonant frequency of the circuit 
under test and since the frequency dial of the 
grid dip meter is calibrated, the resonant fre-
quency may be read from it. 
The grid dip meter shown in Fig. 1 (Heathkit 

Grid Dip Meter GD-1B), has two additional fea-
tures which all grid dip meters do not have. 
These are: a phone jack 
and a diode switch. The 
switch (on the under-
side of the instrument) 
permits the tuned circuit 
and tube to be used as 
an absorption wave me-
ter by turning off B-plus 
and permitting the tube 
to function as a diode. 
The headphone jack 
permits the use of the 
grid dip meter as an os-
cillating detector with 
the diode switch in the 

COIL IN EQUIPMENT 

cl 

Versatile? Grid dip meters will 
measure resonant frequency, ca-
pacitance, inductance and Q, and 
will pinch-hit as RF signal gener-
ators, oscillation detectors, fre-
quency meters and relative power 
meters—a total of eight different 

jobs 
"Ose" position. In this mode of operation, a beat 
note is heard in the headphones when the grid 
dip meter frequency is the same as that of an 
oscillator under test. 
Coupling between a grid dip meter and the 

circuit under test may be either inductive or 
capacitive (see Fig. 2). If a lumped constant 
tuning arrangement (coil and capacitor) at fre-
quencies below 100 Inc is involved, inductive 
coupling is usually preferable. However, where 
distributed constant tuning and higher than 100 
mc frequencies are involved, capacitive coupling 
is usually employed. 
The extent of the coupling is determined by 

the proximity of the tuned circuits of the meter 
and the unit being tested. The largest separa-
tion possible which still allows dips to be de-
tected represents minimum loading and therefore 
gives the most accurate resonant frequency if 
the dial is correctly calibrated. 

Measuring L. C and 9. To measure for in-
ductance, connect a known capacitance in par-
allel with the unknown inductance. Then, with 
the unknown coil inductively coupled to the 
grid dip meter coil, locate the dip frequency by 
rotating the grid dip meter tuning dial (see 
Fig. 3). The unknown inductance can then be 
found with the help of a reactance chart from 
a reference book, or it can be calculated by using 
the relationship: 

COIL IN EQUIPMENT CAPACITIVE COUPLING TO 
LINE OR COIL 

GRID DIP D USED AT HIGHER 
METER FREQUENCIES) 

STRAIGHT 

1 

WIRE 

A 
INDUCTIVE COUPLING 
TO STRAIGHT WIRE 
OR COIL (MOST 
FREQUENTLY USED 
COUPLING METHOD) 

ig COUPLING METHODS  

STRAIGHT WIRE 

OR COAXIAL LINE 
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L-39.48eC 

where L is expressed 
in microhenries, C in 
microfarads, and f in 
megacycles. 
Capacitance can be 

measured —with the 
Model GD-1B--by con-
necting the unknown 
capacitor in parallel 
with the C band coil 
(14-37 mc), and finding 
the dip frequency of the 
combination with coil A 
(2-5 mc) or coil B (5-14 
mc) in the grid dip 
meter. This arrange-
ment is suitable for 
finding unknown capac-
itance between 70 and 
2,000 mmf directly from 
a graph furnished with 
the GD-1B. With other 
grid dip meters, assum-
ing you know the in-
ductance of the coil, 

KNOWN 
CAPACITOR 

GRID DIP 
METER 

WHERE 

I_ IS IN MICROHENRIES 
C IS IN MICROFARADS 
f IS IN MEGACYCLES 

100 K 

ALTERNATE METER ARRANGEMENT 

MEASURING (../  

1  
C-

39A8fL 
where C is in microfarads, L is in microhen-

ries, and f is in megacycles. 
If you want to measure a capacitance smaller 

than 70 mmf, connect it in parallel with a ca-
pacitor of approximately 100 mmf. Since ca-
pacitance in parallel is like resistance in series 
and adds, the capacitance of the unknown capac-
itor will be the capacitance of the combination 
minus the capacitance of the known capacitor. 

If you want to measure the capacitance of a 
capacitor greater than 2,000 but, less than 10,000 
nonf (.01 mfd), connect a known capacitor 
of about 1500 mmf in series with the unknown 
capacitor and find the dip frequency. The un-
known capacitance is given by 

c.-
1/C, - 1/Ct 

1 

where the subscripts x, t, and k represent the 
unknown, the total of series, and the known 

1.00 

0 707 

I f2 
o 

fi 
fo 0- 

f2 -f' 

METER 

VTVM ON 
LOWEST 
AC SCALE 

OR 
( SEE 4E1 ) 

II 

capacitance, respectively. 
To measure the Q (quality factor) of a coil, 

connect the coil as shown in Fig. 4A. The meter 
can be a general purpose VTVM set on the lowest 
ac range, or it can be made up with a 0-1 ma 
meter as shown in Fig. 4B. Find the dip fre-
quency f.; note the external meter reading; mul-
tiply it by .707. Now adjust the grid dip meter 
frequency till the external meter reading falls 
to this computed value. There'll be points at a 
lower frequency (f,) and a higher frequency (f2) 
at which this will occur. The Q of the coil is 
given by: 

f. 

Q= fo—fi 
The functions which a grid dip meter can 

perform enable you to use it to calibrate variable 
capacitor dial scales, prealign tuned circuits 
without applying power, neutralize transmitters, 
wind your own coils to specified frequencies, 
locate parasitic oscillations, and numerous other 
specific jobs you'll discover as you use it. 

Nailpolish Is "Liquid" Insulation 

• Nailpolish makes a high-quality liquid insula-
tion for coating bare electric wire connections and 
is especially easy to apply to radio-TV connections 
that are difficult to reach with tape. After the 
connection has been soldered and allowed to cool, 
apply the polish with the handy applicator brush 
provided in the bottle. If the connection has to 
be unsoldered later, just the touch of a hot sol-
dering iron will burn away such insulation with a 
puff of smoke.—Jokm A. COMSTOCK. 
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Four-way Table Radio Conversion 

Convert Your Radio to a 
I) Telephone-pickup speaker 

2) Public address unit 

3) Record-player speaker 

4) Electronic Amplifier for 
musical instruments g 

By THOMAS A. BLANCHARD 

ou can, without having previous radio cir-
cuitry knowledge, convert your small inex-
pensive radio into a multi-purpose unit that 

will (1) amplify telephone conversations so the 
whole family can listen to calls from distant 
friends or relatives; (2) perform as a small public 
address unit, or "home broadcaster" for party 
stunts or act as a one-way intercom between 
house and garage, or basement; (3) accept any 
manual or automatic record player with reserve 
amplification, thus allowing teenagers to play 
their favorite discs without disturbing others; 
(4) amplify stringed musical instruments so they 
can be heard when played with other louder 

This youngster is going to listen 
to his favorite record without dis-
turbing other members of the 
household because he is using a 
small radio with earphone attach-
ment to amplify record player. 

instruments. Radio may be op-
erated with speaker silent, or 
speaker and earphone both on 
at the same time. 
Converting your radio set 

for the above features involves 
an outlay of less than $1 for 
the necessary components 
which consist of 1 ft. of single 
conductor shielded phono or 
mike cable, a phono jack, a ro-
tary lamp switch, a .005 mfd. 
capacitor, and a miniature ear-
phone plug, and jack. Record 
player, phone pickup coil, crys-
tal mike, etc., will also be 
needed depending upon the 
use you intend to put your 
converted radio to. 

First remove the chassis 
from the radio cabinet, and 
drill three holes in the pressed-
wood back for mounting the 
two jacks and switch as in 
Figs. 2 and 3. Since the radio 
cabinet back is most likely per-
forated, it will only be neces-
sary to enlarge the holes in 
order to install the compo-
nents. Earphone jack and 
switch require a plain hole for 
mounting, while the phono 
jack will require two addi-
tional mounting holes to clear 
a pair of #3-48 x ma-
chine screws which secure the 
component to the panel. 
Note in Fig. 4 that there are 

two methods for installing the 
earphone attachment. The first method is the 
most versatile because it allows either an inex-
pensive crystal earphone or the superior high 
resistance magnetic-type phone to be used. In 
this hookup, a lead is attached to the primary 
side of the set's audio output transformer, then 
terminated to one of the earphone jack lugs. A 
second lead is connected to the remaining trans-
former primary lead through a .0047 or .005 mfd. 
paper capacitor. This lead is now terminated on 
the remaining jack lug. Now, in order to silence 
the speaker, we open one side of the output 
transformer's secondary and install the rotary 
switch to the voice coil lug on the speaker, and 
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Earphone, phcno jacks and switch are mounted on back 
cover et radio. Alterations do not affect set's normal use. 

the disconnected transformer wire. 
In most small radios, the output transformer 

is mounted on the speaker frame as in Fig. 2. 
However, in some sets, this transformer may be 
an the chassis and gaining access to the primary 
side may be difficult unless you're familiar with 
radio circuitry. In such instances, the earphone 
attachment can be connected through a minia-
ture radio output transformer directly to the 
speaker voice coil lugs. The 3.2 ohm secondary 
is connected to the speaker while the 2000 ohm 
primary is connected to the earphone jack. 

It should be noted that with this arrangement, 
only magnetic earphones will work. The speaker 

MATERIALS LIST—CONVERT YOUR RADIO 
Nc. Req. Size and Description 
1 1 ft. length ;hrelded, insulated single conductor ultimo cable 
1 phonograpb jack 
1 miniature phsne plug 
1 m nature phone jack 
1 rotary lamp switch (dime store) Cr Radio Toggle Switch, 

S.P.S.T. 
1 .005 or .0047 mfd. paper capacitor 400 d.c.w.v. 
1 miniature output transformer, 3.2 ohm Pri./2000 ohm sec. 

Lafayette mAR.96 (Optional) 
1 .05 mfd. graptr capacitor, 400 d.c.w.v. (Optional) 

Contact m•ket, telephone coil and miniature earphones men. 
tinned is text available from Lafayette Radio, 165 Liberty 
Ave., Jamaica 33, N. Y. or Allied Radio, 100 N. Western 
Ave., Chicago 80, 

RADIO 
CHAS% S 
—  — 

I 

CHASSIS RADIO 
TE OUTPUT 

STRIP TRANSFORMER 

.005 
MF 

EARPHONE 

HOOKUP 

* I 
JACK 

EARPHONE -CRYSTAL OR 
-e— HIGH - RESISTANCE 

MAGNETIC TYPE 

SPEAKER 
TIE 
STRIP 

MINIATURE 
OU TPuT 
TRANS.  

!ADDING EARPHONE TO ANY i TYPE OF RADIO RECEIVER  

(A) Miniature output transformer as used in 
alternate earphone hookup. (B) High imped-
ance magnetic earphone. (C) Inexpensive crys-

tal earphone will also work as a "mike." 

silencer switch connections are the same 
for either hookup. The miniature ear-
phone jacks are 2-circuit types. Therefore, 
connections are made only to the two out-
side lugs, the center lug not being con-

nected. While this jack can be wired so that the 
speaker (in the Fig. 3, #1 hookup only) is auto-
matically silenced when a magnetic (only) ear-
phone is plugged in, this arrangement will not 
allow both speaker and phone to function to-
gether. It is for this reason that a separate 
switch has been employed. Moreover, the #1 
hookup allows use of a crystal earphone or mag-
netic type. 
Record player-mike attachment. Whether the 

set you are working with contains 4, 5 or 6 tubes, 
you will in nearly every instance, get just as 
much amplification from the 4-tube set as you 
will from the 5 or 6. Nearly all table sets made 
within the last 5 years employ a miniature 12AV6 
detector-AVC-voltage amplifier and a 5005 mini-
ature power pentode output tube. All other tubes 
in the set are for R.F., I.F. and voltage rectifica-
tion. This applies equally well to sets using 
large tubes. 

Start by carefully removing about 3/4 in. of the 
outer plastic insulation from the shielded cord. 
This will expose a loose-woven wire braid. With 
a needle, carefully unravel the braid. This will 
expose a second layer of insulation under which 
is the "grid" lead. Twist the braid wires together 
and use them as any other wire. But be careful 

SPEAKER RADIO 
SILENCER PM 
SWITCH SPEAKER 

VOICE 
COIL \ 

2K OHM 
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MAGyETIC PHONE 
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that the inner wire and braid lead do not contact 
each other. 
Note that the receiver volume control con-

tains three soldering lugs. It may have two addi-
tional lugs on the back, but disregard these as 
they are line switch connections. Without dis-
turbing any wires now on the volume control, 
solder the inner wire of the shielded cable to the 
center lug of the volume control. Now solder the 
outer braid to the set chassis if a conventional 
radio, or to the volume control bracket if set 
employs a printed circuit board. 
There is no further work to do on the set. 

Simply connect the remaining end of the shielded 
cable to the outer shield lug of the phono jack 
and the inner wire to the center pin lug of the 
jack. Any radio built according to Retma stand-
ards employs a "floating" ground system. There 
is no chance of dangerous shock when connec-
tions are made as described above. 
On the other hand, if your set is wired with 

the chassis "hot," you can eliminate shock hazard 
by adding an .05 ??ifd. capacitor in series with the 
ground return. Fig. 4 indicates the alternate 
connections along with the conventional hookup 
for RETMA sets which automatically provides 
capacitor isolation on both the grid and ground 
sides of the phono jack input. You can now 
reassemble the radio and replace the back. 

For public address system or one-way inter-
com use any good crystal mike can be plugged 
into the phonograph jack. The cord on the mike 
must be sufficiently long, however, so that radio 
and mike are not in the same room, otherwise 
feedback (howl) will result. This hookup, in-
cidentally, has sufficient output for store window 
demonstrators (pitchmen) to reach large side-
walk gatherings. 
To pick up and amplify telephone conversations 

you need only an inexpensive induction coil. 
Plug the cable into the phono jack, and place 
the coil under the phone near the rear of the 
base. If phone has a wall ringer box, place the 
coil on top of the box. These induction coils are 
plastic encased and measure only 11/2 x 41/2 x 1/4 . 
A strip of scotch masking tape will secure them 
to the telephone apparatus. 

If feedback results with the telephone hookup 
it can be corrected by cupping your hand over 
the phone transmitter, or merely being sure that 
you are a modest distance behind the radio and 
not in front of it. This also applies when using 
a mike. By careful positioning of yourself behind 
the radio, it is possible to use a mike without 
creating a feedback effect. 

Phono players and contact mikes for stringed 
instruments usually come with 6-ft. cords; an ex-
tension cord of single conductor shielded wire up 
to 25 ft. may be employed. Contact mikes are 
available for amplifying harmonicas and accordi-
ons, too. These units are all inexpensive and 
work very well. We have used a contact mike 
attached to the baffle of our electronic organ to 
feed music to the basement. 

When using the radio in any of the amplifier 
applications, always turn the radio dial to the 
550KC end. This simple circuit employs no sys-
tem to defeat the R.F., I.F. sections, thus the 
radio should be tuned to the less sensitive end 
of the band. Our youngsters have used this con-
dition to advantage by knowing the top tunes 
and the order in which they are played by disc 
jockeys. 
With the record player plugged in, and the set 

tuned to the record show, they'll "kick" the 
player mechanism at the moment the disc jockey 
starts the same tune. There is always a small 
lag as record player and radio feed the same 
signals through the amplifier. The effect is often 
novel with the lag creating anything from a true 
echo effect to something that sounds like a hound 
dog trapped in a barrel. 

Bowl Cover Protects 
• To eliminate the possibil-
ity of puncturing a loud-
speaker's cone while work-
ing on the speaker or car-
rying it from one place to 
another, slip an inexpensive 
plastic bowl cover over the 
face of the speaker.—JoHN 
A. COMSTOCK. 

Speaker 

PLASTI C 

bOWL 
CUVER , 

Experimental Foil TV Antenna 
• Need an all-channel TV antenna for experi-
ments to see how many stations you can pull in? 
Here's one that is easy to make, inexpensive and 

38" 

MASKING TA PE 

very efficient. Cut a 25 x 38-in, piece of cardboard 
from a large cardboard box and outline two 
equilateral triangles measuring 23 x 23 x 23 in. 
each on the cardboard in a fan shape. Cut two 
pieces of household aluminum foil to the outline 
of the triangles and secure them to the cardboard 
with masking tape. Connect a piece of twin-lead 
to the apex of each fan with small screws and 
nuts through a hole punched through both foil 
and cardboard. Fasten the lead-in to your set and 
try the antenna in various positions for best re-
ception. If the antenna is to be used permanently, 
mount it to the rafters in the attic, with 25-in, di-
mension in vertical position —JOHN A. COMSTOCK. 
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Useful Tables and Formulas 
Compiled by Thomas A. Blanchard 

STANDARD RESISTOR VALUES 
• Table A, below, lists all carbon type resistors 
manufactured in the United States according to 
RETMA (Radio-Electronics-Television Manufac-
turers Assoc.) and JAN (Joint Army-Navy) 
Standards. The bold figures show the 10% ac-
curacy values that are becoming the preferred 
electronic standard. For example, a circuit may 
call for a resistor of 50,000 ohms. However, noting 
chart, the nearest standard 10% value today is 
47,000 ohms. 
Except in cases where a very low ohms value 

is called for, any resistance under 500 ohms, it 
is usually safe to use the nearest value shown 
in bold face type in Table A. 

TABLE A-STANDARD RESISTANCE VALUES 
(Identical.% 

All values in OHMS MEGIOHMS 

1.0 10 100 1,000 10,000 100,000 0.1 1.0 
1.1 11 110 1,100 11,000 110,000 0.11 1.1 
1.2 12 120 1,200 12,000 120,00(1 0.12 1.2 
1.3 13 130 1,300 13,000 130,000 0.13 1.3 
1.5 15 150 1,500 15,000 150,000 0.15 1.5 
1.6 16 160 1,600 16,000 160,000 0.16 1.6 
1.8 18 180 1,800 18,000 180,000 0.18 1.8 
2.0 20 200 2,000 20,000 200,000 0.2 2.0 
2.2 22 220 2,200 22,000 220,000 0.22 2.2 
2.4 24 240 2,400 24,000 240,000 0.24 2.4 
2.7 27 270 2,700 27,000 270,000 0.27 2.7 
3.0 30 300 3,000 30,000 300,000 0.3 3.11 
3.3 33 330 3,300 33,000 330,000 0.33 3.3 
3.6 36 360 3,600 36,000 360,000 0.36 3.6 
3.9 39 390 3,900 39,000 390,000 0.39 3.9 
4.3 43 430 4,300 43,000 430,000 0.43 4.3 
4.7 47 470 4,700 47,000 470,000 0.47 4.7 
5.1 51 510 5,100 51,000 510,000 0.51 5.1 
5.6 56 560 5,600 56,000 560,000 0.56 5.8 
6.2 62 620 6,200 62,000 620,000 0.62 6.2 
6.8 68 680 6,800 68,000 680,000 0.68 6.8 
7.5 75 750 7,500 75,000 750,000 0.75 7.5 
8.2 82 820 8,200 82,000 820,000 0.82 8.2 
9.1 91 910 9,100 91,000 910,000 0.01 9.1 

10.0 
11.0 
12.0 
13.0 
15.0 
16.0 
18.0 
20.0 
22.0 

Note: Values below one ohm are available for precise instru-
ment or laboratory work. They are not ordinarily needed by the 
radio or TV experimenter. 
10% accuracy resistors are less costly and can be used for 

most applications. All values may not be available from all 
manufacturers or radio supply houses. 

It will be noted that resistors are standardized 
in units, tens, hundreds, thousands . . . reading 
across table. This simplifies reading of color 
codes. While standard values stop at 22 meg-
ohms, IRC and certain other resistor makers sup-
ply values up to 200 megohms for laboratory use. 
Special resistors may cost 100 times a standard 
value due to technically skilled labor required in 
calibration as against production-line labor. 

RESISTORS IN MULTIPLE 
• Series. Any number of resistors of identical 
wattage may be connected in series to obtain a 
desired resistance value. If wattage ratings are 
mixed, the total resistance will handle as much 

FORMULA. R,• Re R3. RESISTANCE TOTAL 

EXAMPLE* 15000+ 47000+ 22000= 84000 OHMS 

R3 Re TOTAL 

as the lowest wattage resistor in the "string." 
Parallel. Identical resistors in parallel increase 

the wattage rating of the total resistance. At the 
same time the total number of resistors becomes 
the divisor for the unit combination. 

(Using three 4700-ohm, 1-watt units.) 
R. cti.•03 !›.1::••2 •p3 
FORMULA. - TOTAL RESISTANCE 

NO. OF RESISTANCES 

EXAMPLE. 4r ) - 1567 OHMS 

FORMULA. Px NO. OF RESISTANCES- TOTAL WATTAGE (POWER) 
EXAMPLE. la 3=3 WATTS 

TTAALL :EAT TTAAGNEC E 
Mixed value resistors connected in parallel 

employ this formula for multiples of two re-
sistors only: (Using a 4700 and 3300 ohm 1-watt 
resistor.) 

FORMULA. R --I X R- 2.- TOTAL RE SISTANCE 
R1 .1. R2 

EXAMPLE: 4700x 3300  _ 15 5100  =1940 Owes 
4700+3300 8000 (AppRox) 

Mixed resistances in parallel do not (theoreti-
cally) double in current carrying capacity (wat-
tage). However, if above 4700 and 3300-ohm re-
sistors were each rated 1-watt, the combination 
would handle almost two watts. If a large dif-
ference exists between two values, total wattage 
through circuit should not greatly exceed rating 
of lowest wattage single unit. 
For multiple mixed parallel combinations, re-

duce resistors in pairs with above formula until 
arriving at final resistance. There are formulas 
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for multiple mixed resistor combinations, but 
they are much more complicated than simple 
reduction. 

COLOR CODE CHART-FOR RESISTORS AND CAPACITORS 

Color Dot A (mmf.) Color Dot B (mmf.) 
Color Band A (ohms) Color Band B (ohms) 

Clack   
Brown  1 
Red...  2 
Orange 3 
Yellow  4 Yellow 4 
Green 5 
- Blue 6  

Violet 7  7 
- Cray 8 
White  9 White  9 

Black   
Brown 1 

Red 2 
Orange 3 

Color Dot C (mmf.) 
Color Band C (ohms) 

Brown Add 1 zero 
Red Add 2 zeros 

Orange Add 3 Zeros 
Yellow Add 4 zeros 
Green Add 5 zeros 
Blue  Add 6 zeros 
Violet  Add 7 zeros 
Gray Add 8 zeros 
White  Add 9 zeros  

Example: 
Band A is Yellow 
Band B is Violet 
Band C is Orange 
Resistor will be 
47.000 ohms. 

Example: 
Dot A is Red 
Dot B is Green 
Dot C is Brown 
Capacitor is 250 me. 

Green 5 
Blue 6 
Violet 
Gray 8 

COLOR A 0 0 / 
BANDS 
4TH BAND- GOLD- 5% ACCURACY e 
4TH BAND-SILVER- ICMACCURACY à 
NO 4TH BAND 20% ACCURACY s 

RIMA 3-DOT A-N 6 DOT 
MICA CAPACITOR CAPACITOR 
CODE CODE 

A 8 c 

oh A 
04-ACCURACY 

OF GIVEN) A VOLTAO 
ABC COLORED DOTS RATIN 

CERAMIC CAPACITOR ACCURACY 

TABLE B DECIMAL EQUIVALENTS 

1/84 .0158 1/4 .2500 1/2 .5000 3/4 .7500 
1/32 .0312 17/64 .2656 33/64 .5156 49/64 .7656 
3/64 .0469 9/32 .2812 17/32 .5312 25/32 .7812 

19/64 .2969 35/64 .5469 51/64 .7969 
1/16 .0625 5/16 .3125 9/16 .5625 13/16 .8125 

5/64 .0781 21/64 .3281 37/64 .5781 53/64 .8281 
3/32 .0938 11/32 .3438 19/32 .5938 27/32 .8437 
7/64 .1094 23/64 .3594 39/64 .6094 55/64 .8594 

1/8 .1250 3/8 .3750 5/8 .6250 7/8 .8750 
9/64 .1406 25/64 .3906 41/64 .6406 57/64 .8906 
5/32 .1562 13/32 .4062 21/32 .6562 29/32 .9062 

11/64 .1719 27/64 .4219 43/64 .6719 59/64 .9219 
2/16 .1875 7/16 .4375 11/16 .6875 15/16 .9375 
1364 .2031 29/64 .4531 45/64 .7031 81/64 .9531 
7/32 .2188 15/32 .4688 23/32 .7183 31/32 .9888 

16/64 .2344 31/64 .4844 47/64 .7344 63/64 .9844  

TABLE C-METRIC LENGTHS TO INCHES 

2.54 Centimeters = 1 inch 
1 Millimeter (unit) mm = .03937 inch 

10 Millimeters = 1 Centimeter (cm) = .3937 inch 
10 Centimeters = 1 Decimeter = 3.937 inches 
10 Decimeters = 1 Meter (m) .-- 39.37 inches 

COMPUTING VOLTAGE-DROPPING 
RESISTOR FOR SERIES WIRED TUBES 
• Small ac-dc radios are operated without use 
of a step-down filament transformer by wiring 
all tube filaments (heaters) in series. Tubes in 
a modern 5-tube set have individual filaments 
which total 121 volts, requiring no voltage-drop. 

Sets with 4 or less tubes may require a re-
sistor to make up the difference between their 
total and line voltage. Most miniature tubes and 
GT types draw .3 amp. if 6-volt filament type; or 
.150 amp. if 12-volt filament type. 
To calculate voltage drop, add up total voltage 

of tubes in string (all must have same current 
rating as determined by checking in a tube man-

ual). Subtract the resulting figure from your 
power line voltage. Now divide the tube cur-
rent into the voltage difference. The answer will 
be the value of the voltage dropping resistor in 
ohms. For example: 

Line voltage 120 volts R= Resistance In ohms 

Three 12 v., .150 amp, tubes total 36 volts E.-- voltage in volts 
Voltage drop 84 I =current In amperes 

E 84 
R = --R=- --- 560-ohm resistor required 

I .150 
To determine wattage rating use formula W=1, R or .150 x .1500 560= 
12.60 watts. 

Since a 560-ohm, 12.60-watt resistor is not available, select next size; 
in this case 600 ohms rated at 20 watts. 

FINDING THE UNKNOWN 

Milliamperes 
Volts (Ma.) 

Known 

Known 

Known 

1000 x volts 
Ohms 

Ohms 
-R-

1000 a volts 
milliamperes 

Watts 
-W-

Volts x mIlliamps  
1000 

Known 

Volts x volts 
Ohms 

Known 
-----
MA. x Ohms 

1000 

1000 x watts 
volts 

Known 

volts x volts 
watts Known 

Known 

MA. x MA. x Ohms 
1,000,000 

1000 x watts  
MA. 

Njohmsx watts 

Known 

1,000,000 x watts 
MA. x MA. Known 

watts 
1000N/Ohms 

Known Known 

Circuit component requirements are quickly established with this table 
so long as any two items in columns are known. Then simply read across 
the proper row for formulas that will provide the unknown information. 

OHM'S LAW AND DIRECT CURRENT RELATIONS 
(E = IR or Volts = Amperes x Ohms) 

(E) VOLTS = IR or - or ,- (I) AMPS. = --R or E or 
I N RW it 

E E2 
(R) OHMS = -I or W  or -W (W) WATTS = El or 1211 or Fi 

TABLE D-CONVERTING ELECTRONIC UNITS OF MEASURE 

Amperes X 1,000,000 Microamperes 
Amperes X 1,000 Milliamperes 
Cycles X .000,001 Megacycles 
Cycles X .001 Kilocycles 
Farads • X 1,000,000,000,000 = Micro-microfarads 
Farads X 1,000,000 = Microfarads 
Henries X 1.000,000 = Microhenries 
Henries X 1,000 = Millihenries 
Kilocycles X 1,000 = Cycles 
Kilovolts X 1,000 = Volts 
Kilowatts X 1,000 = Watts 
Megacycles X 1,000,000 = Cycles 
Microfarads X .000 001 = Farads 
Microfarads X 1,000,000 = Micro-microfarads 
Microhenries X .000,001 = Henries 
Microvolts X .000,001 = Volts 
Micro-microfarads X .000,000,000,001 = Farads 
Milliamperes X .001 = Amperes 
Millihenries X .001 = Henries 
Millivolts X .001 = Volts 
Ohms X .000,001 = IVIegohms 
Ohms X 1,000 = Milliohms 
Volts X 1,000,000 = Microvolts 
Volts X 1,000 = Millivolts 
Watts X 1,000 = Milliwatts 
Watts X .001 = Kilowatts 

This table is extremely versatile in that it may 
be used forward and backward. For Example: 
amperes x 1,000,000=microamperes. Or 0.25 
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A.C.. a-c Alternating Current 
A.F. Audio Frequency 

AM Amplitude Modulation. Method of transmission used by 
standard long and short-wave stations; also for sending 
TV pictures 

A.V.C. Automatic Volume Control 

C (cp.) Capacitance in farads; microfarads, or micro-microfarads 
Cycles per second 

rib Decibel. A unit of sound measurement 
D.C., d-e Direct Current 

FM Frequency Modulation. Method of sound transmission use:I 
by high-frequency broadcasters including TV sound' 

E, e Symbol denoting voltage 

Frequency—kilocycles or megacycles 
ernf, e Electromotive force 

H.F. High-frequency as used for standard shortwave, FM and 
TV sound and picture transmission. 

KY, High-voltage (usually with regard to TV circuits) 

Hy, h Henry, unit for measuring coil inductance 
Electrical symbol for current (amperes, milliamperes, micro-
amperes , 

IF,, if. Intermediate Frequenry nr transformers as employed In 
superheterodyne circuits, 

K (M) Kilo from the Greek meaning one thousand. M also a prefix 
for one thousand, but becoming obsolete 

Electrical symbol for inductance 

L.V. Low-voltage tube filaments and TV voltages under 360v 
ma Milliamperes; 1 /1000th of an ampere 

TABLE E—ELECTRONIC & ELECTRICAL ABBREVIATIONS 

Meg. Mu One megohm (1-megohm=one million ohms) 
mid. pfd Microfarad 
tam/. mad. Micro-microfarad 

Mil One-thousandth part. Used as prefix in voltage and current; 
Also a measurement of wire diameters 

mu Amplification factor of vacuum tubes 
Symbol for electrical resistance (ohms) 

R.F. Radio Frequency 

RMS, r.m.s. Roof means square as employed in alternating current cal-
culation 

SG (gr) The high potential valve element in a vacuum tube; often 
called the screen grid 

SW (sw) Switch or shortwave 

TRF. t.r.f. Tuned Radio Frequency. Often with reference to a low 
sensitivity-high fidelity type radio circuit 

Ultra-High Frequency 

Very-High Frequency 
Wavelength 

Electrical symbol for reactance (Opposing force to ce-c) 
Electrical symbol for impedance (Total a-c opposition) 

GREEK SYMBOLS 

Ohms (from omega) "0" 
Wavelength (from larnbcIal "L" 
Mu or micro- (Greek letter M) 
Pi or 3.14 'Greek letter 131 

Greek Alpha (A'; Bela lBS, Gamma (C) denote types 
of radio-active waves. 

UHF 
VHF 
WI, X 
X 

li 
X 

amp. x 1,000,000=250,000 microamperes. Reading 
the table from right to left, note that a micro-
ampere is a millionth part of an ampere; a mil-
liampere is a thousandth part of an ampere. 
The center "multiplier" column is expressed 

both in whole numbers and decimals. This is 
done for mathematical simplicity. 

Plastic Hose Protects 
Underground Cable 

• If you need some UF (underground feeder) 
cable and there's none to be had, or the price 
is too high, ordinary wire (providing a small 
enough size wire is permissible) can be housed 

inside lengths of plastic garden hose. Bury the 
wire and hose, then caulk the open ends shut to 
prevent moisture from entering.—JoHN A. Com-
STOCK. 

When reading a decimal "multiplier" from 
right to left, it is read as a whole number. For 
example: Watts x .001=Kilowatts. Or 10 watts x 
.001=.01 (1/100th part of a kilowatt.) Now 
reading right to left, Kilowatt equals 1000 watts. 
The decimal .001 (1/1000th) is read as a whole 
number, or one thousand. 

RADIO HOOKUP PUZZLE 

DAMPER 
2 ND : F 
AMP 

ST 
Au0' 

P 

MIXER 
MASTER 
OSC. 

2 I.D 
pr 

SYNC 
SEPArary, 

VES•DIEr, 

IDETICTCR 
3 RD OF AMP Oc 

AMP 

IF you like to work puzzles, here's one that's 
I rather unusual. Using the appropriate circuits 
in the block diagram above, hook up a tuned-
radio-frequency radio receiver by drawing in a 
connecting wire between the various stages. Also, 
indicate (with arrows) the path the signal takes 
through the circuit. There's no power supply so 
just assume that one already exists and that all 
stages are receiving power. It doesn't matter 
what route you take in making connections, just 
so you find and couple together all six stages in 
their correct order. 

Solution to Radio Hookup Puzzle, Page 152. 
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1Ïilicon-Cell Sun Battery Powers Motor 

111 
Four black discs on top of 
case (Fig. 2) are silicon 
solar cells that convert 
sunlight into electricity to 
operate motor enclosed in 
plastic case. Note whirling 
fan blades in Fig. 1 that 
indicate motor is running 
from electricity generated 

by solar cells. 

OF THE two types 
of cells available 
for converting 

sun power to electricity, 
silicon cells are theoreti-
cally more efficient. 
They convert 11% of 
solar energy they re-
ceive into electrical 
power, while selenium 
cells convert only 1-2% of the available energy. 
Up until recently, however, the cost of the 

more efficient silicon cells was so high that rela-
tively few experimenters could afford to use 
them to power small radios or motors. 
Now, however, there are silicon cells available 

at a price many experimenters can afford. So 
we have developed a new solar battery using 
them, and will show you how to use it to run a 
small electric motor. 
The motor is encased in a clear plastic ease to 

protect it from dust and dirt and so its operation 

By HAROLD P. STRAND 

can be observed. The battery case, mounted on 
top of the motor case (Fig. 2) can be tilted to 
catch the direct rays of the sun. The motor will 
operate at a speed of about 800-1000 rpm in bright 
sunlight during winter months when the light 
intensity is probably less than 5000 footcandles. 
During the summer, when sunlight approaches 
10,000 footcandles, the motor will speed up to 2000 
rpm or more. 
The motor armature shaft is equipped with 

phonograph needles running in sapphire jewel 
bearings to minimize friction. Brushes are of 
fine phosphor bronze wire to further reduce fric-
tion. A permanent magnet field having a single 
magnet and two pole pieces is used. The motor 
will operate on a minimum of about .5 volts and 
draws about 40-50 milliamperes at that voltage. 
With higher intensity sunlight, the voltage at the 
motor terminals will be about .6 to .9 volts. 
Making the Motor. After purchasing the parts 

called for in the Materials List, cut off both ends 
of the armature shafts %2 in. from the commu-
tator on one end and the same distance from the 

bushing on the other end. Round-
off the cut ends of the shaft with 
a file. The phonograph needles, 
used for armature shaft exten-
tions (Fig. 3A), must also be cut 
off to a total length of 7/16 in. from 
the pointed end. Grip the blunt 
end with pliers and, holding the 
needle against the corner of an 
abrasive wheel, grind a notch 
around the needle and break off 
the end. Dress the cut end square 
and round-off the corner. Take 
care not to injure the pointed end. 
To mount the needles to the 

armature shaft ends, make two 
shaft couplings (Fig. 3A). These 
should be accurately bored with 
a modelmaker's lathe so the holes 
are concentric and press fit with 
the needles and armature shaft. 

If you do not have a metal-turning lathe to do 
this work, have these and other turned parts 
made at a local model or machine shop. Assemble 
the couplings by pressing them on the armature 
shaft and then press the needles into the coupling 
holes as in Fig. 3A. 
Make the fan and fan hub (Fig. 3B) next. 

Fasten fan to hub by peening end of hub after 
assembly. Mount the fan on the armature by. 
pressing it on the coupling as in Fig. 3. 

Set the assembled armature aside for the moment 
and work on the jeweled bearing supports. For 
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the adjustable bearing support, 
mount an 8-32 fluster-head 
screw in the lathe, and drill 
and counterbore for a light 
press fit with one of the sap-
phire bearings as in Fig. 3C. 
Make the bearing support and 
bracket for the other sapphire 
bearing as detailed in Fig. 3C. 
Apply just a trace of thinned 
shellac to the sides of the holes 
the jewels are to be mounted 
in before pressing them in 
place. Avoid getting shellac on the faces or into the 
holes of the jeweled bearings and be sure to assemble 
the bearings with the countersunk side of the holes 
facing outward. 
Make the motor frame by bending a strip of 1/8x% in. 
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brass as in Fig. 3D. Then drill and tap the 
holes. To hold motor frame upright during as-
sembly, make a plastic base for it as shown in 
Fig. 3E. 
Before assembling the parts you have made 

thus far, polish the brass parts by rubbing with 
very fine steel 
wool. First assem- î 
ble the motor 
frame to the plas-
tic base with two 
4-40 fh screws. 
Clean the jeweled 
bearings with car-
bontetra chloride 
and fasten the 
bearing support 
bracket to the 
motor frame with 
one 2-56 rd screw. 
Then, insert the 
commutator e n d 
of the armature in 
the bracket bear-
ing and other end 
of shaft into the 
bearing in the fil-
ister - head screw. 
Adjust the screw 
as in Fig. 5 so 
there is just a 

BOTTOM OPEN 

- 

OUTLINE OF MOTOR •-i; 
s FRAME BASE 

slight amount of end play and fasten screw in 
place with a locknut. Apply a drop of clock oil 
to the bearings and spin the armature with your 
fingers—it should continue rotating for about 15 
seconds. If the bearings bind, loosen the bearing 

the commutator end and raise or lower, or 
move to one side. 
Continuing with the construction 

of the motor, make the brush and 
terminal block (Fig. 3F). Use .011-
.012 in. dia. phosphor bronze wire 
bent as in Fig. 3F for the brushes. 
Fasten the brushes to the terminal 
block with short 2-56 screws and con-
nect two 8 in. length of #28 plastic 
insulated wire under the screws. Be 
sure these screws do not touch the 
4-40 center mounting screw. Twist 
the two #28 gage wires together to 
form a neat cable. These are the 
leads that will go to the solar bat-
tery. Now fasten the terminal block 
to the motor frame with one 4-40 rh 
screw. 

Field pole pieces are next. Bend 
these from strips of soft steel to the 
shape shown in Fig. 3G. The 1,p; in. 
air gap is not too critical except that 
if the poles are too close to the arma-
ture core, there will be too much 
magnetic attraction for the armature 
which may prevent the armature 
from starting on the very low power 

at 
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16 

MATERIALS LIST—SILICON CELL BATTERY AND MOTOR 

1 "Tiny Atom" armature with 120 turns .=35 wire per coil and with 5-section 
commutator. Wilson's of Cleveland, 425 Lakeside Avenue, NW., Cleveland 13, 
Ohio. $1.50 P.P. in U.S., remittance with order, no COD's. 

2 sapphire clock jewels measuring 2.0 mm 0.0. and with .50-.51 mm hole. 
2-jewels as above with fitted phono needles and piece of phosphor bronze wire 
for the brushes can be supplied by Howard R. Hawkins, 88 E. Foster St., Mel-
rose, Mass. for $2.00 P.P. in U.S. Send M.O. 
filister.head 8.32 brass screw s/i 6" long for adjustable jewel bearing support 

1 8-32 brass nut, tile to 1/16" thickness 
1 piece brass rod stock about 1/4 " dia., 34" long for jewel support and fan hub 
1 piece brass stock about .032" x 1/4 " x 3/4 ". Jewel support bracket 
1 piece brass stock 1/8" x 3/8" x 63/4 ". Main motor frame 
1 piece brass rod stock about ye dia. X 11/4" for armature-shaft sleeves 
1 piece sheet aluminum .010" x 1" x 3" for fan. Can also use brass stock about 

.008" thick 
2 pieces soft iron or steel 1/16" x f/16" x 23/4 " for motor•pole pieces 
1 Alnico permanent magnet from a "Hide-A.Key" container for car keys (auto 

Parts stores) 
1 piece clear plastic 1/4 " X %" s 9/16" for brush block 

1 piece clear plastic 1/4 " x 21/8" x 37,8" for motor base 
1 piece clear plastic 3)116" X 3Y4" X 43/4 " for piece under base 
2 pieces clear plastic 1/8" x 33/4 " x we for sides of motor case 
2 pieces clear plastic 1/2 " X 31/2 " X 33/4 " for sides of motor case 
1 piece clear plastic 1/8" x 31/2" x 41/8" for top of motor case 
1 piece clear plastic 1/8" x 3" x 33/4" for top of solar battery case 
1 piece clear plastic 1/13" X x 33/4 " for back of solar battery case 
2 pieces clear plastic 3/16" X I/2" X 3Y4P for sides of battery case 
2 pieces clear plastic /i6" X 1/2 " a 25/8" for sides of battery case 
1 piece aluminum about .035" x 1116" x 4" for adjustable battery brackets 
2 pieces phosphor bronze wire .011"-.012" dia., 2" long for motor brushes 
4 solar cells, International Rectifier SA5-M (standard) at $7.00 each or SA5A-M 

(selected cells) at $8.00 each. Order from electronic parts dealers 
2 pieces plastic covered stranded wire about #28 gage and about 8" long for motor 

leads 
Misc, screws, nuts, bare hook-up wire for battery, etc. 
The plastic parts can be supplied cut to measure from Forest Products Co., Inc., 
131 Portland Street, Cambridge, Mass. They can also supply a small bottle of plas-
tic cement. Total cost $4. P.P. in U.S. Send M.O. No COD's. 

available from the solar cells. In 
general, about a 1/2 6 in. gap or a bit 
less will be best. Drill #33 holes 
through the bottoms of the pole 
pieces and mount them with 4-40 rd 
screws on each side of the armature 
as in Fig. 3. 
The permanent magnets for the 

field poles are made from a Hide-a-
Key unit sold in auto parts stores for 
holding the spare car keys in a hid-
den place in the car. Remove the 
Alnico magnet from the unit and 
grind notches 7Ali in. apart as in Fig. 
3G. Then grip the magnet in a vise 
with the jaws at the edge of the 
notches and break the magnet with 
a sharp blow from a hammer. Break 
off two pieces and grind the broken 
edges smooth. Since heat may re-
move some of the magnetism, dip 
the pieces in water frequently during 
grinding. Also grind the ends of the 
magnets so they will fit snugly be-
tween the pole pieces. 
Place the two magnets together so 

that they repel one another as in 
Fig. 3G (like poles repel) resulting 
in a combined north and south pole. 
To keep the two repelling sections 
together, apply Pliobond cement to 
each piece and, after a few minutes, 
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press them together. After magnets are placed 
between poles apply a little shellac at the top 
edges where magnets join pole pieces to keep 
them in place. 
Your motor is now ready for a test run. Con-

nect a 11/2 volt penlight cell to the leads. The 
motor should run smoothly and at high speed. 
However, since the solar battery will supply 
only .5-.9 volts instead of the 11/2 volts from the 
dry cell, a more accurate test can be made by 
connecting a small rheostat in series with one 
lead from the dry cell and, with a vacuum tube 
volt-meter across the motor terminals, the volt-
age adjusted to about .6 volts, this will then be 
about the average voltage the motor will be 
operating on from the solar battery. If the motor 
does not run on this reduced voltage, adjust the 
pressure of the brushes on the commutator by 
bending them as required and also check for 
friction in the bearings. 

Plastic Case. If you purchase the plastic for 
the case (Fig. 4) from the supplier listed at the 
bottom of the Materials List, you will receive all 
of the pieces for the motor and battery case cut 
to size, so all you need do is assemble them. 
Pour a small quantity of plastic cement on a 
piece of glass and draw the edge of one plastic 
side piece in the cement, allowing it to remain 
for a few seconds. Then, placing it against the 
piece to which it is to be joined, slide it back 
and forth a few times lengthwise and press tight-
ly together. 
Keep an even pressure on the joint several 

minutes, with the parts held square, until the 
softened plastic sets up. Continue cementing 
other side joints, cementing top in place last. 

•-• 

1622 RARE 
BARE 

TINNED 
COPPER 
WIRE 

/— • +\ / 4 

O. , 

- SAS -M 

t ' 2îc'f'e ,-.- , —_____. . , - + , \ - + ,_ ,e 

SIDES CEMENTED TO TOP 
3.• AT UNDERSIDE • 

3,i • , , 3 ••••• , 
, 3 3 
I ••••• 

" 
tt 26 DRILL , HOLES FOR -; 
„ SOLAR-CELL ik 

TERMINA  
3. 
T• • c-; 3. 

4 

TO 
  TERMINAL 

WIRING DIAGRAM 
VIEW FROM BOTTOM 

SOLAR CELL 

USE 2 NUTS FOR 
CLAMPING WIRES 

e 43 DRILL 
TAP 4 -40 

TERMINAL HOLES 
-- it 33 DRILL 

4-40 SCREW 
Il 

il 
I V!) A FAR-032M TDHRUYMCBELNLUT 1 ! 

a 19 DRILL .((?‘.. alp/ 
. DRILL t. •-•%.e., . 

'4 ----

4-40 SCREW 
3' ' 16 

ADJUSTABLE BRACKET 

A• FOR LOWER 
BRACKET- 2 REO. 

A• ;1“ FOR UPPER 
// "'BRACKET-2 REO. 

SOLAR BATTERY DETAIL AND ASSEMBLY 

Use a weighted cigar box to maintain pressure 
on the top until cement sets up. 
A properly cemented joint will come out as 

clear as the plastic after drying. Cloudy joints 
indicate either lack of enough cement to soften 
the plastic or inadequate pressure. Drill and 
tap the Yin in. plastic base piece (Fig. 4), and 
fasten motor-frame base to it with four 4-40 rh 
screws. Then place the plastic case over the mo-
tor and drill a hole at bottom of each 31/2 in. side 
to line up with the 4-40 tapped holes in motor 
frame base. Fasten with 4-40 rh screws. 
Assembling the Solar Batteries. The four solar 

cells are arranged on top of the case so they can 
be tilted as in Fig. 1 to the direct rays of the sun. 
Make the battery case of clear plastic as detailed 
in Fig. 5, following the same cementing procedure 
you used for the motor case. Note that the bot-
tom of the battery case is removable and held 
in place with two 4-40 rh screws. Mount the solar 
cells in the top of the case with their terminal 
studs. Avoid tightening the terminal nuts too 
much because this may cause the studs to turn 
in their plastic cases and thus break off internal 
connections. 
Use #22 gage tinned copper solid wire to hook 

up the cells to the two terminal screws in the 
case side as in Fig. 5. Two groups of two cells 
each are connected in series (plus to minus). 
Polarity markings are on the backs of the cells. 
The two groups of series-connected cells are then 
connected in parallel (plus to plus and minus 
to minus). 
To support the battery case, make up two sets 

of the adjustable brackets as detailed in Fig. 5. 
Mount the lower brackets to the top of the motor 

case with 4-40 rh screws and the 
upper brackets to the bottom of the 
battery case with the screws that 
hold the bottom in place. Bring the 
leads from the motor up through a 
hole drilled in the top of the motor 
case and connect them to the battery 
terminals. 
Place the unit in the sunlight and 

tilt the solar batteries to catch the 
direct rays of the sun. The little 
motor should immediately start run-
ning. If, for demonstration purposes, 
you care to operate the motor in a 
room where there is no sunlight or 
at night, you can use a 150-watt clear 
electric light bulb in a reflector or 
a 150-watt reflectortype flood lamp. 
Hold the bulb about 10 in. from the 
batteries. Prolonged use of the bat-
teries under the heat of a light bulb 
will reduce the voltage output, but 
will have relatively little effect on 
the current. 

If you are interested in building 
a silicon-solar-cell, transistorized 
radio, get a copy of the RADIO-TV 
EXPERIMENTER (75e), No. 559, from 
SCIENCE AND MECHANICS. 
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K
IDS (and Dads too) like to see things happen when they shoot 
at a target. When a hit is made with this marble game (Fig. 1) 
a light flashes—red, green or white, and when the ammunition 

is gone, a pull on the handles lets the marbles return to the next 
shooter. First cut lumber to sizes shown in Fig. 2. Cut parts 2 and 3, 
then front panel (1) and back panel (4). Lay out front panel accu-
rately and cut the holes, using a fly cutter or jigsaw on the larger 
ones and a counterbore on the 1/2  in. holes. Before assembling, cut 
dadoes for parts 10 and 11 (Fig. 2A) and then fit (but do not fasten) 
them in place. 
Assemble sides, top and front panel and fasten together with glue 

and finishing nails; set these beneath the wood surface and putty them 
over. Next cut to size and assemble parts 6, 7, and 8 with plenty of 
glue and brads. Cut part 9 to size and fit (but do not fasten) it in 
place. Now make the number 5 assembly and fit it in position on top 
of box. Then place and fit the back (4). Make and fit parts 12 and 13 

(Fig. 2B), making sure metal marble return has 
just enough slant to roll marble down and out 
through exit hole in front panel. 
For the Cannon (Figs. 4 and 5), first make 

slide (19). After making sure it works smoothly 
with the slide rail (9), put it in place and fasten 
slide rail down. 
Make tube holder (20) and bore a hole through 

it that will be a good tight fit for the tube (21). 
Seal back end of tube with the plug (23) and 
then drill a 546 in. hole through it for the 
plunger (22). The pusher (24), should be a nice fit 8' 

2; in the tube but loose enough so that it will slide 
easily. Drill a Yi6 in. center hole through it and 
then counterbore so that the bolt head will sit 
tight and flush with the surface. Use a spring 
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that's strong enough to throw 
marble against front panel but 
not so strong that marble will 
bounce off with considerable 
force when a miss is made. 
Next make the 2 metal angles 
(27) and assemble the unit to-
gether and to the slide. 
To make the 5 assemblies 

(14) shown in Fig. 6, first 
make one complete unit and 
then check it on the project. 
If it's satisfactory use it as a 
pattern to make the remaining 
four. Make and assemble wood 
parts first and attach them in 
place on back of front panel, 
so they swing freely on the 
angles; if necessary, dress the 
top edge for clearance. Then 
attach top angle in place and, 
using it as a guide, drill a pilot hole through front 
panel. Enlarge this hole for bushing (Part G). 
Make bushing and angle holes a very loose fit for 
the 8-32 screws and use a spring here strong 
enough to hold assembly tight against front panel. 
When this is working correctly, remove the 

No. 
1 
2 
3 
4 
5 assy. 

6 
7 
8 
9 

10 
11 
12 
13 
14 assy. 

a 

d 

e 

h 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
hardware, etc. 

#4 rh, 11/4 " 
2 fh " 

#3 fh, 11/4 " 
#0 rh, 3/4" 
#2 rh, 3/4 " 

2  
2  

25  
2  

MATERIALS LIST—TARGET GAME 
No. 
pcs. Name 
1 front panel 

sides 
top-bottom 
back panel 
top 
sides 
front 
base 

Size 
3/4 " x 113/4" X 161/4" 
3/4 " x 3" X 151/2 " 
3/4" x 3" x 113/4 " 

x 113/4 " x 183/4 " 
V2" x 23/4" x 8" 
1/2 " X 23/4 " x 2" 
1/4 " x 3" x 9" 
/8 x 121/4  x 191/4 " 

side rails 3/8" X 1" x 191/4 " 
Iront rail V2" X 13/4 " x 123/4 " 
slide rail 3/4" x PA" x 123/4 " 
bulb shelf I/4" x 23/4 " x 111/4 " 
bulb partitions 1/4" x 21/2 " x 23/4 " 
marble return .032 x 23/" x 15" 
marble return 3/4 " X 11/2 " X 23/4" 

mounts listed are for 5 units) 
sides ,c 21/e X 43/4 " 
backs 1/4" x 3" x 43/4 " 
tops 1/4" X 21/4" x 3" 
angles .040 x 1/4 " x 3/4 " legs 
contacts 
handles 
bushings 
springs 
screws 
nuts 
contacts 
contacts 
contacts 
battery clamp 
slide 
tube holder 
tube 
plunger 
plug 
pusher 
spring 
knob 
supports 

.016 x 1/4 " x 2" 
3/8" D. x V2" 
3/4 " O.D. x 1/2 " 
see text 
8-32 roundhead, 3" long 
for 8-32 screw 
.016 x IA" x 2" 
.016 X 1/4" x 2" 
.016 x 1/4 " x 2" 
.040 x 3/4 " x 3" 
1" X 11/2 " X 3" 
1" x 11/4 " x 13/4" 
7/4" O.D. x 33/4" 
VI6" bolt-4" long 
3/4 " x 1" x 1" 
I/2" x 1" x 1" 
see text 
purchased part 
.040 x 3/8" x 23/8" 

Materials 
plywood 
pine 
pine 
Masonite 
pine 
pine 
pine 
Masonite 
plywood 
pine 
pine 
pine 
pine 
aluminum 
pine 

plywood 
plywood 
plywood 
bend from sheet 
brass 

brass shim stock 
brass rod 
brass rod 

brass shim stock 
brass shim stock 
brass shim stock 
brass sheet 
maple 
maple 
copper tube 

turned maple 
turned maple 

brass sheet 

6-32 rh, 3/4 " brass  10 screws-40 nuts 
8-32 rh, 3"   5 screws— 5 nuts 
6-32 rh. 1/2 "  10 screws-10 nuts 
#2 rh, 1/2 "   6 

about 12 #2 rh, s/8" long for attaching back panel; small roll of bell wire, 
5 flashlight bulbs, 2 flashlight dry cells, about ten glass marbles (s/8" D.), 
glue, brads, 1" finishing nails. Also 5 pilot light lewels-1 green, 2 red, 
2 white (Allied Radio Co., 100 N. Western Ave., Chicago 80, Ill.) to fit V2" hole. 

boxes and fit the contacts in place (Part E). 
Check these before mounting to see that they 
close under the weight of a single marble. Turn 
the handles (Part F in Fig. 6) from brass rod 
which has been cut to length, drilled and tapped 
for the 8-32 screw. 
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For the bulb shelf (Part 10 and Fig. 6A), drill 
bulb holes to center in each enclosure and mount 
contacts so the bulb will complete the circuit 
when it is put in place. Tape the 2 batteries to-
gether and place in position on the box. Using 
them as a guide, locate the 2 contacts and screw 
them in place. Then form a clamp from sheet 
metal (18) to fit snugly around batteries and 
screw them down. Wire is fed from each con-

tact down through a #30 hole into the center 
compartment and down and out through the 
bulb shelf (Fig. 6B). Be sure to keep the wires 
long enough so that they won't interfere with the 
movement of the boxes (Fig. 6C). Press fit the 
jewels in place and record the scoring in colors 
or paint numbers above each jewel. Before at-
taching back panel permanently, coat insides of 
bulb enclosures with silver paint. 

THIS sensitive FM Tuner 
regularly receives stations 
90 airline miles distant, and 

can easily be connected to the 
audio system of nearly all AM 
radios. Miniature tubes, a sele-
nium rectifier, slide-rule tuning 
dial, and a handsome cabinet 
are outstanding features of this 
tuner. Brand names and model 
numbers used on original unit 
are shown in materials list 
where certain parts must meet 
space requirements. 

Start construction by laying 
out on paper a full-size chassis 
drawing. Fasten this template 
to the metal chassis with Scotch 
tape and use it as a guide when 
drilling all holes. Mark hole 
centers lightly with a center 
punch and then drill holes ac-
cording to sizes shown on the 
chassis drawing. No holes are 
shown for mounting screws on 
tube sockets and IF transform-
ers because these vary slightly 
with different shipments of the 
same brand. Drill mounting 
holes to fit the components you 

The completed tuner is ready for 
connection to an audio amplifier 
or phono lack on console radio. 

Chassis is removed from cabinet to show means of mounting front panel 
and hole in back of cabinet through which power cord and antenna 

connection3 pass. 

purchase. These holes are usually drilled with a 
#28 drill, which takes a 6-32 machine screw. 
After drilling all holes and making two cut-outs 

FM TUNER 
By ROBERT H. HAWKINS 

on the chassis (with a scroll 
saw and metal-cutting blades), 
remove any burrs around 
holes with a file. Next lay out 
8 x 10 in. front panel (see 
drawing), marking hole cen-
ters as before. File off any 
rough edges. 
To mount parts on chassis, 

first make two dial plate brack-
ets to support slide-rule dial 
and two condenser mountings 
for the 3-gang tuning con-
denser. Then mount filament 
transformer, filter choke, elec-
trolytic capacitor, tuning con-
denser, selenium rectifier, tube 
sockets, IF transformers, dis-
criminator transformer, anten-

na binding post, volume control and switch, and 
finally, slide-rule dial, in that order. With parts 
mounted, check photos again for correct place-



RADIO-TV EXPERIMENTER 145 

6AG S 
00003, 

CIRCUIT DIAGRAM 

7 TUBE FM TUNER 

3 

SAGS 

In 

6946 

IF 

115V. AC 

6 846 

10 IA 

6AUD 
° 

oART Ole 
DISC 6ALS 

•s 
3 
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MATERIALS LIST—FM TUNER 

Quantity Description 

7 7 pin miniature tube sockets with shields 
1 Croname tuner assembly, Type 233 

1 Alternate scale for above tuner, 88-108 mega-
cycles 

1 73/4 " x 9" x 11/2 " chassis 

1 Selenium rectifier, 100 milliampere rating 
1 6.3v filament transformer, Thordarson T-21F10 
1 16 henry, 50 milliampere filter choke, Stancor 

CI003 
1 3 gang FM tuning capacitor, 15 mmf. sec. 
1 20-20 mid electrolytic capacitor, 150 WVDC 
1 0.1 mid paper capacitor, 400 WVDC 

13 0.005 mid mica capacitor, 300 WVDC 
2 250 mmfd mica capacitor, 300 WVDC 
1 100 mmfd mica capacitor, 300 WVDC 
1 50 mmfd mica capacitor, 300 WVDC 
1 35 mmfd mica capacitor, 300 WVDC 
1 500,000 ohm volume control with switch 
2 47,000 ohm resistor, 1/2  watt 
4 10,000 ohm resistors I,,2 watt 
1 4700 ohm resistor, 1/2  watt 
2 100 ohm resistors, 1/2  watt 
3 68 ohm resistors, 1/2 watt 
3 10.7 mc. IF trans., Meissner type 16-6665 
1 10.7 mc. Discriminator trans., Meissner type 

17-3484 
1 21/2  millihenry RF choke 
1 OCA steel cabinet. Type 3925 8" x 12" x 8", with 

8" x 10" panel, Allied Radio #86-310 
2 Round plastic knobs 
1 3 foot length shielded wire 
I 6" length Twin Lead antenna wire 
1 10' length #20 solid hook up wire 
1 Belden replacement lamp cord 
1 Standard phone plug 
2 SAGS miniature tubes 
2 6BA6 miniature tubes 
1 6C4 miniature tube 
1 6A46 miniature tube 
1 6AL5 miniature tube 
2 6-8v dial bulbs (#40 Min. screw base) 

75 

Ib H CHOKE 

1.20 MFO 

10 

Soo m 
VOLUME 
COHYPOL 

.120MFD 

00025 MFD 801,1 
C F 03C ITO giS 

AUDIO 
OUTPUT 

Top view shows placement of component parts. Tubes 

and shields have been removed to permit view of 
mounting details of sockets and tuning condenser. 

ment and study proposed system of wiring. 
Proper placing of tube socket pins can make wir-
ing more convenient and the leads short. Note 
that a tube socket pin arrangement has a front 
and back; try to duplicate positions shown in 
drawing of bottom view of chassis. Approximate 
location of either pin 6 or pin 1 can be deter-
mined from this drawing. Mount IF and dis-
criminator transformers with terminals marked 
PLATE—B plus, toward front of chassis. 
When starting to wire tuner, first make a B 

plus cable (see drawing). Then with short, neat 
connections wire the power supply (excluding 

FOLD 

FRONT 
PANEL SPECIAL 

FITTINGS 

S9 DIAL PLATE .1   
BRACKET 
MAKE 2 II    _y 

20 GA.ALUM. 

CONDENSER 
.1  à z MOUNTING . ..-.,  

MAKE 2 ZOGA AL. ':".  53 H L2' 2iTURNS -4%0K, 32 .. 
ALL ELEMENTS MADE OF i DIA. L3- 2i TURNS r LONG 
ALUMINUM TUBING.. 

I. 4- TZUTRUN51 TAPPEDFNRSOM GIIO  U R-} 0 
END OF COIL -LONG 

(LENGTHS ARE ALONI COIL ASID) 

4- L3-
_Y. AFTER , 

FOLDING 

TYPICAL 
FM ANTENNA COIL WINDING DETAILS 

COILS WOUND FROM 14 
TINNED COPPER WIRE 
ON A rDIAMETER FORM AÏ DIAMETER 

I TURN 5PACEOPROM 



146 /1 DIO-TV EXPERIMENTER 

9" 

CHASSIS 
7 TUBE FM TUNER 

I 

line cord), filament leads, B plus cable, ground 
connection bus (tinned #14 copper wire), RF 
coils (as shown in photo), and then the various 
resistors and capacitors, in that order. Make RF 
coils as shown in coil winding drawing; you may 
find that a very slight stretching or squeezing of 
the coils is necessary to obtain good alignment 
and tracking. 
After wiring is complete and carefully checked, 

mount line cord. If line cord is wired last, it will 
not dangle in front of some connection to be 
soldered. Note that one side of line is grounded 
to chassis as is common on the ac-dc sets of to-
day. This unit will not operate on dc. Remem-
ber, don't put a ground connection of any kind 
on the tuner. A two-terminal antenna binding 
post is used and both of them are connected to 
the 300 ohm twin-lead coming from the antenna. 
This unit can, however, be connected by the 
audio plug to any set having a ground connec-
tion because the shielded lead is connected to the 
chassis through a 0.003 mfd. capacitor. Using 
this type of circuit involves a danger of shock, 

Bottom view showing wiring of power supply, position 
of RF coils and Twin-Lead connection from antenna 

binding post. 

6 

6566 

IF 

2" 
IF 

6866 

3" IF 

6666 
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6ALS 
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6605 

6665 

CAMBRIC TUBING IS SLIPPED 
OVER JOiNT AFTER SOLDERING 

TYPICAL 
SPLICED CONNECTION 

TO FILTER CONNECTION 

S 
BOTTOM VIEW OF CHASSIS 

SHOWING PLACEMENT OF B. CABLE 

which can be avoided if you do not set tuner on 
a metal table or against water pipes, and use a 
crackle finish on cabinet, which acts as a good 
insulator. A metal cabinet shields tuner from 
any hum that might be picked up. 
The original unit was aligned using a frequen-

cy-modulated signal generator and a cathode ray 
oscilloscope. You probably will not have these 
available, but almost all reputable radio service 
shops are equipped to complete the alignment 
for you. Of course, a nominal charge is made 

Rear view showing relative positions of power cord, 
antenna binding post and audio output line. Note wires 

connecting dial lamp on right edge of panel. 

for this service with prices varying in different 
localities. A good job of alignment and tracking 
will make this tuner a unit of which the con-
structor can well be proud. 
The type antenna suggested for the tuner is 

highly directional and capable of receiving weak 
signals (see drawings). Any commercial FM 
antenna will produce good results with this 
tuner when properly oriented and connected 
with twin-lead lead-in wire. When entirely fin-
ished, connect this unit to a good audio amplifier 
or the phono connection on most console radios 
and you can enjoy fine FM reception. 



RADIO-TV EXPERIMENTER 147 

New 
Cabinets 
for Old 

Drop a plastic-case radio 
from any height and usu-
ally the radio will survive. 
But you'll need a new 
cabinet. Here's how to 

make it 

By HAROLD P. STRAND II 
A new cabinet gives an old clock-radio a modern look. Finished in 

blonde, it has the modern appearance of a new radio. 

W HILE principally for table model radios 
that have had their plastic cases dam-
aged beyond repair, these plans can be 

modified to suit other makes and types of radios 
which—while not having been dropped—could 
well be modernized in appearance. Figure 1 
shows a completed new cabinet of modern design, 

MEASURE OLD CABINET 
FOR SPACING 
OR ABOUT 4" 

CLOCK, 31 X 312: 
MAKE OPENING 

3EX 32 32 

SMALL 
BRADS 

ORIGINAL 
KNOBS 

FRAME MOLDING 
7 3** 
16 16 X — BIRCH 

16 

16 

equipped with the original cabinet's receiver and 
clock. The cabinet is made of V4-in, birch ply-
wood finished in modern blonde. Total cost of 
materials is about $2. 
The first step in replacing any damaged or out-

moded cabinet is to remove from it the receiver 
chassis and clock. Figure 3 shows how the clock is 
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it 37 DRILL 

ALTERNATE 
METHOD 

OF 
MAKING 
CORNER 
JOINTS 

MITERED 
CORNERS 

GRILLE CLOTH CEMENTED SCREWS THRU BOTTOM 
TO PLYWOOD FRONT PANEL HOLD CHASSIS IN PLACE 
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removed. The two wires connecting the radio to 
the clock line and the control switch are cut close 
to the terminals with diagonal pliers. To remove 
the receiver chassis, first pull off the knobs at the 
front and then remove the bottom screws. 
Dimensions in Fig. 2 are given for use with a 

typical clock-radio unit. They can be modified as 
required to fit other makes and types of radios 
or radio-clock combinations. Begin cabinet con-
struction by cutting the birch plywood to size 
for the ends and the top and bottom pieces, using 
a sharp, fine-tooth circular saw to avoid splinter-
ing. Make cuts outside the marked line, leaving 
something for dressing on a sanding disc, to pro-
vide smooth, straight edges. 
The cabinet's top is fitted with half-lap joints 

to the end pieces; the bottom is simply let in be-
tween the ends. The step or rabbet can best be 
made on a circular saw, but if hand methods are 
employed, use a small back saw with a guide 
block. The cut should be made :Yin-in. deep; use 
a chisel to remove the stock at the rabbet. 
The frame is assembled with glue and a few 

small brads. If suitable clamps are available, use 
them and eliminate the brads for better appear-
ance. The frame should be checked with a square 
while being assembled and, if necessary, pulled 
square with a temporary diagonal brace until 
glue has set. Cut corner blocks from any dry 
stock and glue them in corners for additional sup-
port as detailed in Fig. 2. Their length should be 
such that their ends will provide a stop to which 
the front and back panels can be secured, with 
the front panel being let in its thickness, or 1/4 in. 
A brad at each corner secures the front panel; 
small wood screws into the ends of the corner 
blocks are used at the back panel or cover. 

If brads were used, set them and apply plastic 
wood to fill the depressions. After this is dry, use 
fine sandpaper (about 0000) to smooth all sur-
faces and slightly round the corners. 
Cut the front cover from a piece of the 1/4 -in. 

birch plywood to fit in the front opening about 
1/1-, in. undersize all around to allow space for 
the grille cloth which will be carried over the 

To remove the clock from its old case, remove two 
screws at the back cover. 

Try the chassis in the cabinet to find its best locations. 
Note strip of wood used to raise the front edge so 
that the speaker lines up with slanting front panel. 

Cement plain coarse-woven monk's cloth to the face 
of the panel and him the excess off at the back. 

edges. Grille cloth will also be carried over the 
edges of the clock opening, so allow 1,;•,-in. for its 
thickness also. The round opening for the speaker 
and the spacing between it and the clock opening 
is obtained from the original cabinet (on our set 
this was about 4 in. on centers). 
Cut these openings on a jig saw and after com-

pletion of this work, true up and smooth the 
edges of the square opening to proper size, using 
a rasp or a piece of coarse sandpaper on a stick. 
The exact size or uniformity of the round open-
ing is not important since it will be back of the 
grille cloth and will not show. 
Now drill two %-in. dia. holes in the panel be-

low the speaker opening to clear the shafts of 
the two receiver controls. Find their location 
by measuring on the old cabinet with respect to 
the position of the speaker opening. 

Since the front panel is designed on a slant, 
block up the front edge of the radio chassis about 
1/4 in. and recess the back edge about :!¡(; in. on 
the cabinet bottom to make the speaker fit prop-
erly in line with the panel (see Figs. 2 and 4). 
With the chassis position determined by check, 
locate and drill base screw holes. 
Now apply an adhesive such as Pliobond or 

Duco cement to the surface of the front panel of 
the cabinet in two even coats. When the cement 
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Installing back cover. Time-setting knob has been 
brought through the cover, which required an ex-

tension on the original shaft. 

Fit birch frame molding to front to cover joints, set 
:he brads and fill the holes. The pieces should be 

completely finished before fastening. 

has dried to a tacky state, tightly stretch the 
grille cloth over it. Apply cement to the edges 
and carry the material over them, cutting off the 
excess at the back side as shown in Fig. 5. Use 
a tapered punch to smooth the material into the 
round shaft holes. 
Base feet run the full width of the cabinet ends 

and are cut from some solid birch stock to the 
dimensions given in Fig. 2. They are attached 
with glue and brads through the bottom. 
For a blonde finish on the cabinet, first apply 

a coat of light gray flat paint, brushing it on gen-
erously. This color can be mixed by adding a 
little flat black to some flat white, using just 
enough of the black to provide a light pearl gray 
color. Dry 20 minutes, then wipe off with a cloth 
to bring the grain back to the wood. Traces of 
gray will be left in the pores as a filler and as 
coloring. Dry thoroughly and wipe again. 

After a thin coat of white shellac has been 
brushed on, apply a coat of flat varnish. Thin the 
shellac with denatured alcohol or shellac solvent 
about 20% and be sure that it is perfectly hard 
before applying the varnish. An alternate method 
is to continue with the shellac, applying about 
4 thin coats, rubbing each down when dry with 
very fine steel wool. Finally, apply paste wax 
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MATERIALS LIST—NEW CABINET 
No. Req'd Description 
2 pcs birch plywood 1/4  x 6 x 61/2" (cabinet ends) 
1 pc birch plywood 1/4  x 5 x 11:P8" (cabinet top) 
1 pc birch plywood Its x 6 x 10,/8" (cabinet bottom) 
1 pc birch plywood 1/4  x 61/2  x 97/8" (front panel) 
2 pcs solid birch 11/8 x % 6" (base feet) 
4 pcs pine or other stock 1/2  x 1/2 " length as required for making 

four corner blocks. (See Fig. 3) 
1 pc birch or other stock 1/4  x 1/2  x 4" (block for front end of 

chassis) 
2 pcs birch plywood 1/4  x 1/2  o 4" (attach at inside edges of clock 

opening) 
2 pcs solid birch 3/4 x 7A6 x 101/2 " (front frame molding) 
2 pcs solid birch 3/16 x x 7" (front frame molding) 
1 pc brass rod Y8". dia. 15/8" long (extension for clock shaft) 
1 pc plain monk's cloth, gray or light buff about 7 x 11" (grille 

cloth) 
1 pc Masonite hardboard I/8 o 6 X 91/4 " (bad cover) 

brads, screws, flat grey enamel, shellac, glue 

and polish briskly with a soft cloth. 
Install clock and receiver chassis in the finished 

cabinet (see Fig. 8) and attach the back cover 
(see Fig. 6) with four small wood screws. The 
shaft coming from the back of the clock on our 
remodeled set was too short to reach through the 
new cover and make the knob accessible so we 
made an extension for it (Fig. 8A) and attached 
it to the end of the original shaft. It can be made 
to screw on the shaft or it can be quite easily 
soldered to it. The knob was drilled out to take 
6-32 threads and then a nut was tightly screwed 
on the extension on the outside by holding the 
shaft with long-nosed pliers. 
A neat frame for the front of the cabinet is 

made from strips of birch cut :jip; in. thick and 
71, in. wide. This is used as a molding with mi-
tered corners as shown in Fig. 7. These pieces 
are finished with the gray paint and shellac be-
fore installation. Use three 1/2 -in, wire brads to a 
side for fastening and set them below the surface. 
Fill the holes and touch up with paint as re-
quired to render them invisible. 
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Tapped Coil Crystal Set 

-I-
HIS easily constructed 
crystal receiver which uses 
few parts, needs no power 

supply, has a minimum of ad-
justments, and will give clear 
reception over a limited area. 
It is designed to give maxi-
mum selectivity in metropoli-
tan areas where several high-
powered radio stations may be 
found. Where selectivity is not 
necessary, you can adjust this 
set to provide maximum sen-
sitivity by placing extra taps 
on the secondary winding 
while constructing the coil, as 
we will explain later. 
The receiver may be 

mounted on a board 41/2  by 6 
in. or it may be placed with 
the earphones in a cigar box 
for easy carrying. Before be-
ginning construction, carefully 
examine both schematic and 
pictorial diagrams. It's wise 
for beginners to work with the 
pictorial diagram while doing 
the actual construction, as it Here is a selective circuit with few components 
shows positions and identities 
of each part, wire and connec-
tion. Then, as construction 
progresses, they should check 

The crystal set is shown above mounted in the cigar box 
with headphones in place teside it. 

Want to try a receiver with fixed crystal detectors? 

By MILO ADLER 

with the schematic in order to become 
familiar with the symbols used and to bet-
ter understand the actual workings of the 
circuit and its operating principles. When 
you can follow more complex circuits, and 
the symbols, part functions, and wiring 
procedure are completely familiar, you 
only need the schematic as a guide. 

First drill two holes for mounting the 
coil 3/8 in. from each end of the coil form 
and just large enough to pass the %8 in. 
machine screws used for mounting the coil. 
Next drill two holes shown at A in the 
pictorial diagram in the coil form, locating 
the first hole % in, from end of coil form 
as mentioned above and the second hole 
1/8 in. from the first one. Then carefully 
unwind 5 to 10 ft. of No. 22 enameled wire, 
being sure not to kink it as a kink may 
cause it to break while coil is being wound_ 
Pass about 5 in. of wire through the sec• 

ond of the two small holes in the coil form 
from the outside of the coil farm towards 
the inside. Next pass the same wire 
through the first of the holes from the in-
side of the coil form, and pull small loop 
on inside of form taut. Fasten coil of wire 
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to a stationary object 
or have someone hold it, 
being careful not to 
cause any sharp bend in 
the wire. Pull the wire 
taut and slowly rotate 
the coil form, thus wind-
ing the wire on the 
form. Wind 20 turns on 
the form for the pri-
mary w inding. Stop 
every few turns and 
press the turns of wire 
together so that coil 
form cannot be seen be-
tween turns of wire. 
After 20 turns are 
wound on the coil, leave 
approximately 5 in. of 
excess wire and cut off 
the remaining portion. 

Drill three small holes 
at point B (see pictorial 
diagram) and fasten end 
of primary winding 
through two of the s e 
holes in the same man-
ner as the beginning of 
the coil winding, using 
two of the holes. Use 
the center and remain-
ing hole at B to fasten 
beginning of secondary 
winding. Start the sec-
ondary winding as you 
did the primary, with a 
5 in. lead coming from 
the coil, and place 30 
turns on the coil form. 
Place the tap (T in dia-
gram), at 30 turns from 
point B on the coil; this 
tap or loop is made by 
scraping the black 
enamel coating from the 
wire, twisting to form a small loop, and solder-
ing the wire together. 
Now place the remaining 80 turns of the 110-

turn secondary on the coil form and fasten end 
of winding through two small holes (at C 
in diagram). If you want to be able to ad-
just the sensitivity and selectivity of this crystal 

Completed "breadboard" vecrsion of crystal set with headphones connected. 

CATHODE 

OSRAIANILIM PHONES 
CRYSTAL DIODE 

given first, followed by 
parts in a cigar box. 

For the «breadboard" model, first mount the 
coil mounting feet on the coil form, taking care 
not to damage the coil. Then mount coil as 
shown on the pictorial diagram. Next mount 
the variable (tuning) condenser with angle 
brackets; be sure to place a solder lug under 
condenser mounting screw, as shown in the pic-
torial diagram. Fasten clips to baseboard with 
wood or self-tapping metal screws. 

If receiver is being constructed in a cigar box, 
after coil is completed cement coil in location 
shown in photo, using a quick drying radio or 
model builders' cement. Let cement dry thor-
oughly before doing any further work on the 
set. Then mount the variable condenser in the 
box with cement and two No. 6 by 1,;4 in. wood 
or self-tapping sheet metal screws. Mount the 

set, place taps every 10 
to 15 turns while wind-
ing the secondary wind-
ing. But don't place any 
taps on the secondary 
before the first 30 turns. 
Receiver construction 

will vary depending 
upon whether a "bread-
board" or cigar-box 
model is to be con-
structed. The wiring of 
the receiver will be the 
same regardless of which 
model is constructed, so 
instructions for con-
structing the "bread-
board" model will be 

instructions for mounting 
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four clips for headphone, antenna and ground 
connections in the box with the same size screws 
that were used to mount the tuning condenser. 
Be sure to mount a soldering lug on the frame 
of the tuning condenser with a No. 6 by ½ in. 
machine screw. 

Solder all connections, using rosin core solder 
only (acid-core solder and acid flux may cause 
corrosion). Pre-heat parts for easier, better 
work by holding soldering iron tip against wire 
and terminal to be joined for a few seconds. 
Then apply just enough solder to cover connec-
tion and fill crevices between wires. Remove 
iron, but do not move wires until solder has 
set—this takes only a few seconds. When more 
than one wire is to be connected at a particular 
point, don't solder and resolder. Install all wires 

MATERIALS LIST—CRYSTAL SET 

Receiver Parts: 
1 11/2" x 5" coil form 

55 feet No. 22 enamel wire 
1 381.4 mmfd. midget single gang condenser (Allied 

61-009) 
1 Germanium crystal diode (Sylvania type 1N34; (Al-

lied 7-219) or General Electric type 1N48 (Allied 7-250) 
1 11/4 " pointer knob 
4 Fahnestock clips 
1 41/2 " x 6" x 1 8'. plywood base or wood cigar box, de-

pending upon model being made 
8 No. 6 x 1/4" woodscrews 
2 6-32 x '1 " or longer machine screws 
2 coil mounting brackets 
2 condenser mounting brackets 
1 solder lug 

Accessories: 
1 2000 ohm headset 
1 outdoor antenna 

to that point before soldering. Work slowly, 
checking each connection as it is made. Mark 
the diagram with a colored pencil as each con-
nection is completed. Be sure enamel coating 
on wire is scraped off before connecting ends of 
coil into set. 

Cure for Weak Stations 
To get the best results, use a good antenna, 

good ground, and a pair of high-resistance head-
phones (1000 ohms or higher). In most cases a 
long antenna is unnecessary. However, if sta-
tions are weak, or if nearest one is a great dis-
tance from you, you may need to secure an an-
tenna at least 50 ft. long and as high as possible, 
and adjust set for maximum sensitivity by mov-
ing connection at point T over to point C (see 
diagram). Use glass or porcelain insulators at 
the antenna ends and rubber-covered wire for 
a lead-in to prevent contact with grounded ob-
jects. 

If taps are made on secondary winding when 
coil is constructed, move connection to crystal 
diode up and down coil until a tap is found 
which gives the best performance for the station 
being received. For a ground, drive a few feet 
of metal rod or pipe into moist earth or make a 
connection to a cold water pipe or radiator. 

The broadcasting station microphone converts 
sound to an audio frequency (AF) current which 
fluctuates as the sound changes in pitch and vol-
ume. This AF current is an electrical pattern 
of sounds picked up by the microphone. Since 
it cannot be transmitted alone it is combined 
with a strong, steady radio frequency (RF) cur-
rent. The combination is sent out through an 
antenna, becoming radio waves. The RF signal 
is called the "carrier" because it "carries" the 
AF signal. Some of these waves will strike your 
receiver antenna, setting up a current which 
travels to the set. The crystal detector "demod-
ulates" the signal—that is, it takes out the RF 
signal, but allows the AF to continue to the 
headphones where it is converted to sound. The 
coil and tuning condenser select a particular sig-
nal from the many constantly striking your an-
tenna. Hence you adjust the condenser to "pick 
up" the station you want. 
The cigar box was sanded to remove the print-

ing and then given two coats of shellac. The 
handle shown may be purchased from your local 
hardware store. 

Solution to the Radio Hookup Puzzle on Page 137. 

George, there's something I think I should tell you 
about your invention. 
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Electronic Equipment 
Design and Layout 

The how and why of it, incorporating plans 
for a custom-built tape recording amplifier 
with recording level meter and bias-erase 

oscillator circuit 

W ITH complete details—schematics, chas-
sis and panel layouts, pictorial diagrams 
—furnished, building a neat, efficient 

piece of electronic equipment is fairly easy. But 
when only a schematic is available, considerable 
thought and planning is required for best results 
in the finished unit. 
Parts placement on a chassis is important not 

only from the standpoint of performance, but also 
from the standpoint of efficient, neat and simple 
wiring. Panel layouts can be neat and well-
organized, or they can be sloppy looking and 
inefficient. And without advance planning, it 
sometimes becomes necessary to drill additional 
chassis holes after wiring has started, which is 
not only difficult, but also endangers mounted 
components and completed wiring. 

If you are going to build a unit of electronic 
equipment, and only a schematic is available, take 
the following steps: 

1) Secure all necessary parts so that they will 
be available for measurements. 

153 

After securing all neces-
sary components, lay out 
large parts on paper on 
flat surface and plan 
chassis layout. Photo be-
low shows back of panel 

of completed unit. 

By 

W. F. GEPHART 

u 

grir;eiii> 40' 

2) Plan chassis layout. 
3) Plan panel layout. 
4) Mark tie-point requirements on schematic 

and include mounting holes for them on chassis 
layout. 

5) Drill chassis and panel. 
6) Place labels or decals on panel and chassis. 
7) Wire sub-assemblies where possible. 
8) Mount components and attach panel. 
9) Complete wiring. 
The chassis and panel layouts must be co-

ordinated. Holes for grommets to carry wires 
from panel-mounted components to points under 
the chassis must be marked, and the placement of 
parts on the panel and chassis should be related 
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SCHEMATIC WITH TIE 

POINTS MARKED 

0- VECTOR SOCKET PINS 

(D- TIE POINTS 

TAPE 
INPUT 

(MI C.) 
AMP 
INPUT ‘t" 

XTAL I 
M IC. •--Ji 

DYNAMIC 
MI C 

J2 

VI B 

to each other as closely as possible. The panel 
layout must be considered from the standpoint of 
operating efficiency, relation to chassis-mounted 
parts, and symmetry. Chassis layouts must con-
sider shielding problems, circuit paths, and rela-
tion to panel-mounted items. 
Unless the unit is to fit in a specified space, 

chassis size will depend solely on the number and 
size of the components to be used. When a spe-
cific space is involved, however, it is often neces-
sary to double-deck a chassis, or use extremely 
small components in order to get everything in 
the desired space. 

Usually, chassis size can be determined by lay-
ing out the chassis-mounted components (trans-
formers, tube sockets, etc.) on a flat surface in 
various arrangements until you have the most 
practical layout. Power supply sections are 
usually put at the back or to one side of the 
chassis; other tubes should be in path-of-signal 
order. The input end of the tube line-up should 
be near the input jack and, where possible, the 
output near the output jack. (Sometimes this 
may mean a U-shaped layout if both jacks are on 
the same surface.) 
Input or other sensitive stages should be 

mounted as far away as possible from the power 
transformer and other ac lines such as power 
switch, etc. Also, sufficient under-chassis space 
must be allowed between stages to provide room 

(TA PEI ERASE 
AMP PLAY-REC. HEAD 
INPUT HEAD 

for small components and associated wiring. 
Figure 1 shows how components might be 

placed on a fiat surface to determine chassis size 
and layout; the final layout is shown in Fig. 3. 
For this tape recording amplifier, one input jack 
was on the back of the chassis with the output, 
and another (microphone) was on the front 
panel. Since the amplifier input was more im-
portant, the input tube was located at the back of 
the chassis. To prevent looping grid leads of this 
tube to the front panel and back again for the 
panel-controlled volume control, this control was 
mounted on a bracket near the input tube and 
controlled from the front with an extension shaft. 
After the preliminary chassis layout has been 

made (as in Fig. 1), check to see that the chassis 
size required is standard and will fit into a stand-
ard size cabinet, if one is to be used. Preliminary 
panel layouts are made in the same way as pre-
liminary chassis layouts, by placing the com-
ponents on a fiat surface. If a cabinet is to be 
used, the size and shape of the panel is often 
governed by the cabinet and sometimes a cabinet 
larger than necessary to hold all parts has to be 
used, simply to get sufficient panel space. 
Mount panel items in logical order (input con-

trols, jacks, etc., to the left, output to the right), 
with the controls to be used most frequently the 
most accessible. Allow space around each control 
for manipulation without disturbing the other 
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_WHEN A FEW HOLES REQUIRED ON 
SIDE OF CHASSIS, MARK AS SHOWN 

(CLEARANCE LINE FOR PANEL- MOUNTED ITEMS 
ABOVE THE CHASSIS) 

TYPICAL CHASSIS LAYOUT  

(SEE FIG.1) 

controls, and for the dial markings required. 
Finally, a symmetrical arrangement of panel-
mounted items will add to the appearance of the 
completed unit. 
When the panel is tentatively laid out, compare 

it with the tentative chassis layout to see that 
panel-mounted items are near related chassis-
mounted items, and that there is enough room 
behind the panel for chassis-mounted items. 
After comparison, make any minor changes that 
have to be made. 
When the rough chassis and panel layouts have 

been made, draw up both layouts full-size on 
heavy paper. Mark centers carefully and show 
the size of the hole beside each centerpoint. Then 
these papers can be taped to the chassis and panel 
and holes center-punched accurately. Figures 3 
and 4 show finished chassis and panel layouts. 
Dotted lines showing components and the ex-
planatory notes are not needed for actual layouts, 
of course. 
Now review the schematic carefully to deter-

mine where tie-points will be required. When-
ever two minor components (such as a resistor 
and capacitor) join at other than a component 
terminal (such as a tube socket pin), a firm con-
nection point is required. This is usually pro-
vided by tie points or vector-type tube sockets. 
It is best to plan on definite points for all such 
connections, leaving any vacant tube socket pins 
for unforeseen needs. If tie points are used, mark 

DOTTED LINES SHOWING PARTS 
NOT REQUIRED BUT HELP 
VISUALIZE FINISHED PANEL 

the schematic with the location of the point 
planned, so that the chassis layout can be marked 
for drilling mounting holes. In some cases, tie 
points can be mounted on transformer or other 
mounting screws. 
Vector sockets are more expensive than con-

ventional sockets, but they do save the space and 
mounting hole required for tie points, and mini-
mize wiring. Figure 2 shows a schematic where 
one vector socket is used (on V2). The connection 
points on the vector socket and the tie points 
required are marked on the schematic to aid in 
wiring and to permit mounting holes to be drilled 
for the tie points. 

After marking tie-point mounting holes on the 
chassis layout, tape it to the chassis, center-punch 
the holes, and drill holes, using a block under the 
surface being drilled. Do the same with the panel, 
taking care to remove the burrs on the inner 
sides of the holes. Lay the panel face down on a 
soft cloth when clipping the burrs off the back 
side, shaking the cloth carefully each time the 
panel is raised to prevent scratching the front 
surface. 

It is easier to label a panel, either with hand 
lettering or decals, when it is lying flat on a 
bench. When labeling controls, lay a knob over 
the mounting hole to determine the clearance 
for lettering. To keep a series of letters or words 
in line, tape a piece of paper (or thread) to the 
edge of the panel, with one edge running along 
the desired line. If you are using decals, cut the 
letters for this line at the bottom of the letters 
and rest them against the paper or thread when 
applying them. 

Often, a set of decals does not contain the exact 
desired word, and though words can be made up 
of individual letters, it is easier to cut them out 
of words where groups of lettering fall in proper 
sequence. 
After the panel has been labeled, protect the 

letters with a coat of varnish. If you are using 
decals or lacquer paint, do not use lacquer or 
various spray-type coatings that have an acetone 

MAKE FULL SIZE 

AND CUT ON THESE 

LINES FOR TAPING 

TO PANEL 

3" 
- 8 -,----

SKETCH IN CHASSIS POSITION FOR REFERENCE 
AND TO VERIFY CLEARANCE 

I I 
• TYPICAL PANEL LAYOUT I i 4   i 
i 1 
l i 
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or acetate base, since they 
will dissolve decals if a good, 
heavy coat is applied. Clear 
varnish is available in spray-
type cans and provides safe, 
long-lasting protection. 
Wherever possible, simpli-

fy wiring by wiring sub-
assemblies, such as rotary 
switches, vector sockets, etc., 
before mounting. Use color-
coded wire on leads coming 
from pre-wired sub-assemblies to assist in wiring 
them in after they have been mounted, noting the 
color code on the schematic. 
Prior to actual wiring, mount all components 

and attach the panel to the chassis. Sometimes 
the panel can be attached to the chassis by the 
components themselves, instead of mounting 
screws. After all components are mounted, you 
may want to protect the panel by covering it with 
pliofilm or cellophane during 

CORE GLUED INTO HOLES 
IN END PIECES 

H r I 
El -- - 16 
BIAS - ERASE OSCI LLATOR 

PLASTIC 
END PIECES 

WA X -COATED 

WOOD CORE 

COIL FORM (13) 

wiring. 
Wiring must be done from 

the bottom up. All ac lines, 
twisted where possible, 
should lie close to the chassis, 
so they are wired first. 
Usually the power supply is 
wired next, so it can be tested 
before further wiring. The 
remaining wiring can be done 
in path-of-signal order or in 
any convenient manner. 
Sometimes the situation must 
be studied as wiring pro-
gresses, to be sure that the 
more inaccessible places are 
wired first. 
Small components, such as 

resistors and capacitors, 
which may later have to be 
replaced, should be mounted 
so that they are readily ac-
cessible, and "spaghetti" tub-
ing should be used to cover 
bare leads. Sometimes several 
connections have to be made 
to a single tube socket pin or 
terminal. Study the schematic 
when wiring to anticipate 
this so that you will not 
solder until all wires to the 
point are in place. This pro-
vides better connections and 
saves having to try to 
"squeeze" another wire into a 
soldered joint. 
In many circuits a bus wire 

ground is required to prevent 
stray ac currents and fields 
between ground points. It 
doesn't hurt in any circuit 
and it makes wiring simpler 
and easier, so include such a 

13 

Li 

Si 
S2 
J1 
J2 

MR 
1/1 

V2 
V3 
V4 
V5, V6 

not only designed 
will appear and 
built unit. 
Taps Recording Amp. The unit used as an 

example in this article is a custom-built tape re-
cording amplifier with a recording level meter 
and a bias-erase oscillator circuit. It mounts in a 
custom-made mahogany cabinet, with mahogany 
front panel and with gold decal letters. 

Values for the components 

bus wherever possible. Plan 
it to run near, but out of the 
way of, all tube sockets and 
major components, and fasten 
it to the chassis at a single 
point. Such a bus should be 
of stiff wire and well-sup-
ported, usually on tie points. 
Even if you have only a 

schematic to work from, with 
care and planning you can 
have a piece of equipment 

to suit your needs, but one that 
operate like a professionally 

MATERIALS LIST— 
TAPE RECORDING AMPLIFIER 

(All resistors are I/2 watt unless specified) 
Desig. Description 
Rl. R8 .12 meg. 
R2 .25 meg. potentiometer 
R3 5600 ohm 
R4 .22 meg. 
R5, R11, R15, R18.1 oleo 
R6, R14 2.2 meg. 
R7, R19 2200 ohm 
R9 4.7 meg. 
R10, R25, R26 27K ohms 
R12 .27 meg. 
R13, R24 51K ohms 
R16 .2 meg. 
R17 33K ohms, 1 watt 
R20 2200 ohms, 1 watt 
R21 2500 ohms, 10 watts 
R22 .1 meg, 2 watts 
R23 25K potentiometer 
R27 560 ohms 
R28 see text 
Cl 10-10-10 mf. 350 volt 
C2 8.8 mf. 450 volt 
C3 50 mmf ceramic 
C4 100 mmf ceramic 
C5 .022 mf. 200 volt 
C6 50 mf. 25 volt 
Cl .1 mf. 400 volt 
C8 25 mmf. ceramic 
C9 .05 mf. 200 volt 
C10 .01 mf. 200 volt 
C11 500 mmf mica 
C12, C14, C15 .002 mf. 400 volt 
C13 .2 mf. 200 volt 
C16 see text 
Ti special mic. transformer 
T2 power transformer 

Ser-350.0.350 v. @ 
110 ma. 

6.3 volts @ 3 amps. 
5 volts @ 2 amps. 

(Thordarson 22R32) 
oscillator bias transformer 

(see text) 
8 hy. 100 ma. (Merit 

C-2995) 
SPST toggle 
SPOT toggle 
closed circuit lack 
special min. jack 
0-1 milliammeter 
meter rectifier 
12AX7 
(Conant type M) 
12AU7 
12AU7 
5Y3 
003 

used in this piece of equip-
ment are given in the Ma-
terials List. As can be seen 
from the schematic (Fig. 2), 
the microphone portion of 
the circuit involves only 
matching a special dynamic 
microphone, and provides 
microphone jacks at the front 
of the panel for connection to 
rear amplifier connections. 
The tape bias-oscillator sec-

tion has excellent waveform, 
and oscillates at around 70 kc. 
The coil is wound on a form 
as shown in Fig. 5. It con-
sists of 800 turns on the pri-
mary, centertapped, with 275 
turns on the secondary. Both 
windings are scramble-wound 
with No. 28 enameled wire. 
The output to the play-record 
and erase heads are adjusted 
to the head specifications by 
the size of R28 and C16. 
Switch S2 switches the 

play-record head to a pre-
amplifier input for playing, 
and to the amplifier and bias 
circuits for recording. The 
unit is turned on only when 
recording. 

Front panel of unit. 
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Iron Sends Smoke Signals 

( 

IRON 
lIP 

ACID OR RESIN 
CORE SOLDER 

• Want to know when 
your soldering iron has 
reached solder-melting 
temperature? Clip off a 
small piece of acid or 
resin-core solder and 
rest it on the tip of the 
iron just before you plug 
it in. When the solder 
melts, a puff of smoke 
will rise from the tip and 
the sight or smell of the 
smoke will tip you off 
that the iron's ready to 
go to work.— Joing A. 
COMSTOCK. 

Building Breadboard Circuits 
• When building breadboard circuits, loose dan-
gling wires may touch together, cause a short 
circuit, and ruin a transistor or other valuable 
component. To prevent this from happening, tape 
the wire leads to the chassis with masking or 
plastic tape. This will also improve the appear-
ance of the layout and permit easier tracing of 
the wires.—JOHN A. Comsrocx. 

Build Yourself a Multimeter Stand 

• Do you have to stretch your neck to read the 
sca'e of your VTVM or VOM when it is lying 
flat on its back on the bench? You won't have to 
if you build the simple stand shown in the photo. 
Cut the front and back pieces from Y-in. ply-

wood and the two side pieces from pre-finished 
Marlite peg-board. Nail all pieces together and 
pound four rubber headed tacks into the front 
piece as shown to keep your meter positioned. 
Then add two hook-type tool hangers to one peg-
board side to hold your test leads. If your leads 
are exceptionally long, you can nail a small spool 
to the back piece and keep the leads wrapped 
neatly around it when they aren't in use.—J.A.C. 

Grommet Arrests Drill's Travel 
• When drilling a hole 
through a radio or TV 
chassis, keep the drill 
from extending do wn 
through far enough to 
damage valuable compo-
nents mounted under-
neath by arresting the 
drill's travel with a rub-
ber grommet slipped 
over the bit (see photo). 
There are different sized 
rubber grommets avail-
able that will tight-fit 
most twist drill sizes.-
-JOHN A. COMSTOCK. 

Shaky Soldering Hand? 
• A small notch filed 
into the bottom of a 
soldering gun's tip 
near the end makes it 
easier to hold the gun 
steady when solder-
ing wires. The notch 
hooks over the wire 
connection and is 
especially handy for 
electronic builders 
and hobbyists with 

shaky soldering hands. The notch won't harm 
the tip in any way (if you don't file it too deep) 
but it will make soldering a lot easier.—J.A.C. 

FILE 

NOTCH 

Solder Spool Carries Flux Can 
• Attach a cork to 
the lid of your can of 
soldering paste and 
set your spool of sol-
der down over the 
plug as a means for 
keeping the can of 
flux handy. It will al-
ways go wherever the 
spool of solder goes 
and will also serve as 
a base to keep the 
spool from tipping 
over and rolling off 
the bench.—J. A. C. 

Answers to Electronics Picture Quiz, Page 123 

1) Eight-pin octal tube socket (bottom view). 
2) Two-gang variable tuning capacitor. 
3) Miniature tube (a socket's eye view, pins pointing out 

of the page). 
4) Pencil-type soldering iron (wire connection's eye view 

with iron's tip pointing out of the page). 
5) Close-up of coil winding. 
6) Standald phQne plug. 
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I• C• R• A. 
Intercontinental Radio Antenna) 

By C. F. ROCKEY, W9SCH 

EVERYONE in amateur radio today agrees that a multi-element "rotary beam" is the best DX an-
tenna for effective communication of 5000 miles 

and beyond. But rotary beams are expensive, costing 
well over $100 for a suitably durable one. This puts 
them beyond the reach of many amateurs, particularly 
the younger fellows. 
While we do not claim that our "closet-tank float 

special" will equal a good beam antenna, we do know 
that it has produced effective long-range contacts for 
us, and for a very modest cash investment, too. Actual 
tests made on the air tend to indicate that the ball in-
creases the signal reports in Europe by at least one "o" 
unit. Also the percentage of calls answered by DX 
seems to increase noticeably when the ball is used. 
Good results with this 

antenna require that it be BACK GUY WIRES 

erected in a reasonably 
clear location, about 30 ft. 
or more from large con-
ducting objects. Aside from 
this, it is remarkably non-
critical. In the author's case 
it was erected along the end 
wall of a redwood frame 
cottage (Fig. 1), the pres-
ence of the dry wood hav-
ing little apparent effect 
upon its radiation. Brick 
or stone, particularly when 
wet, might not be too good, 
however. 
This antenna performs 

most spectacularly in the 

45° 

22.5' 

67.5° 
90° 

INSULATOR 

SPACING 
BLOCKS 

2X4" 

TUNER 

ANTENNA 

15' 

113 SCREW'IN PORCELAIN 
STANDOFF INSULATORS 

67.5° 

45° 

Z.".° 

HORIZONTAL HORIZONTAL 

VERTICAL RADIATION PATTERN SIMILAR TO THAT 
OF TYPICAL HORIZONTAL DIPOLE. NOTE THAT MOST 
OF ENERGY IS RADIATED UPWARDS WHERE IT IS USE-
LESS FOR LONG-RANGE COMMUNICATION. RADIAL 
DISTANCE IS PROPORTIONAL TO RADIATED FIELD 
STRENGTH 

16' 

COUNTERPOISE' 

INSULATOR 

SUPPORT 

67.5° 

fifteen meter (21 MC) and 
twenty meter (14 MC) 
bands, but it continues to 
radiate reasonably well at 
forty meters (7 MC) and 
on ten meters (28 MC) too. 
What has this antenna 

got that the ordinary ver-
tical doesn't? simply this: 
a ball-shaped copper closet-
tank float at the upper end 
that contributes "top capac-
ity," causing significantly 
more RF current to flow in 
the uppermost end of the 
wire, where it increases the 
power radiated along the 
horizontal (Fig. 2). This is 

90° 
67.5° 

VERTICAL RADIATION PATTERN SIMILAR TO THAT 
OF PROPERLY INSTALLED "CLOSET-TANK FLOAT SPE. 
CIAL" ANTENNA. NOTICE THAT CONSIDERABLY 
MORE ENERGY IS RADIATED AT ANGLES BELOW 45° 
WHICH ARE THOSE MOST SIGNIFICANT FOR LONG 
RANGE COMMUNICATION. 
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0 

COPPER 
FLUSH -TANK 

FLOAT 

1 FERRULE 
\  ----------...:î 

e 

SOLDER ..„..,.- TOGETHER x 
HERE 

BINDING WIRE 

ANTENNA EJ 

HOLE 

the radiation that skips out to the 
long distances. (This is an old prin-
ciple, known to Marconi. However, 
few of the present-day gang seem 
aware of it.) 
The antenna itself is vertical, about 

20 ft. long. It is supported upon a "gallows" made 
as in Fig. 3. Prepare a standard copper flush-
tank valve float by drilling a V8-in, hole through 
the ferrule where the ball normally screws to the 
float rod. Drill another similar hole through the 
ball diametrically opposite to the ferrule. 
Use a 20-ft. length of stranded or solid, insu-

lated or bare #12 or #14 copper wire for the 
antenna. Pass the wire completely thru the float, 
so the float ferrule is at the bottom and fasten 
the wire to an insulator in the usual manner 
(Fig. 3). Scrape the insulation, if any, from the 
wire just below the ferrule and wind several 
turns of copper wire around the antenna to keep 
the float in place. With a torch, solder the wire, 
float and antenna firmly together. Make sure the 
solder flows into and all around the joint and 
makes good contact with the ball. 
Now erect the antenna "gallows," vertically 

and firmly in a clear location as in Fig. 1. Fasten 
the lower-end of the antenna to a porcelain screw 
standoff insulator. The nearly vertical portion of 
the wire, with ball at top, should be about 16 ft. 
long. Allow about four feet of wire for lead-in 
to the tuner. 
In addition to the antenna, you will also need 

a counterpoise. This is a 16-ft. length of antenna 
wire, which should project as near horizontally 
as possible from the base (Fig. 1) and be insu-
lated at each end. Connect near end to tuner as 
in Fig. 4. 
A suitable tuner, as used by the writer, is dia-

grammed in Fig. 4. It is possible that your an-
tenna may require a slightly different sized coil, 

10 TURNS *22 WIRE 

200 MMFD CAPACITOR 
(BUD *MC 1858) 

TO TRANSMITTER - 
RECEIVER SWITCH 

OR RELAY 

300 OHM TV LEAD 
IN (OR COAX MAY 

BE USED) 

  =11 :3  

2 TURNS *14 WIRE Iç 

INTERWOVEN WITH 10 TURN 
COIL. ADJUST COUPLING FOR 

BEST RESULTS 

ANTENNA TUNER  4 

TO ANTENNA 

"SERIES" 
(I5 VOLT) 
XMAS LAMP 
OR 6-8 V. 
PILOT LAMP 
IN MINIA -
TURE 
SOCKET 

SPRING 
CL IF' 

10 TURNS 
UK WIRE 

TO 
COUNTERPOISE 

but the figures given 
will serve as a start. Ad-
just the tuner capacitor 
(along with proper ad-
justment of the trans-
mitter tank circuit) un-
til maximum brilliance 
of the lamp is obtained 
for each transmitting fre-
quency. (The transmit-
ter power input should 
be correct, too.) This 
will also prove best for 
receiving within the 
same frequency band. 
Mount the tuner parts 
on a 3/4-in, thick board. 

MATERIALS LIST—INTERCONTI NENTAL RADIO ANTENNA 
No. Req. Size and Description 
1 1% x 1%" x 18' clear pine or hemlock 
1 % x 1% x 12" clear pine or hemlock 
1 antenna tension insulators, porcelain 
1 closet flush-tank, copper valve float (the plastic type will NOT work) 
2 screw-in standoff porcelain insulators 
35 ft #12 or #14 copper wire (insulated or bare) 
FOR TUNER: 
1 miniature screw-base lamp socket 
1 "series" Christmas-tree lamp, or Blue-bead, screw base 6-8 volt pilot bulb 
1 variable capacitor. 200 mold., such as Bud type MC 1858 
3 ft #14 wire for coils (#12 will do), suitable length of 300 ohm TV lead-in 

to reach from tuner to operating position (coax, cable may also be used) 
1 copper spring clip 

Erasers Help Carry Recorder 

• If you ever need to 
carry your tape re-
corder in a vertical 
position with the tape 
spools still on the 
spindles, place a slip-
on pencil eraser over 
each spindle. This 
will keep the spools from falling off the spindles 
and spilling the tape. Store the erasers in the 
holes of an empty spool when not in use.—JonN 
A. COMSTOCK. 
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Old Earphone Makes High-Frequency 
"Tweeter" Speaker 
hole with a burring reamer so the funnel spout 
stub fits the hole snugly. Be sure the funnel 
stub is flush inside the cap so that it will not 
interfere with the free movement of the dia-
phragm. Fasten the funnel to the cap with house-
hold cement. Attach the miniature horn speaker 
to a mounting plate made from a piece of hard-
board. Use three soldering lugs clipped short 
and bent as in Fig. 1 to hold the flange of the 
funnel to the hardboard. 
Since the original earphone cord is a series 

tinsel type and therefore would not be suitable, 
use a length of ordinary plastic fixture cord for 
connecting the tweeter speaker to your set or 
amplifier.—T.A.B. 

TO reproduce the higher frequencies, expensive record players and combination sets have a 
miniature "tweeter" speaker in addition to the 
regular speaker. If you have a regular-size mag-
netic or crystal headset on hand, one of the 
phones of the set can be used for making such a 
tweeter speaker. 
Any 1000 or 2000-ohm magnetic phone may be 

used. If a crystal phone is used, its hookup re-
quires only connection across the primary side 
of the audio output transformer (A to B in Fig. 
2). For best results, wire a magnetic earphone in 
series with one of the transformer primary leads. 
In this case the solid lead is cut and connections 
are made to B and C in Fig. 2. 
Make the speaker horn from a plastic funnel 

23/4  in. o.d. or larger by cutting off all but about 
V8 in. of the spout end of the funnel. Unscrew 
the Bakelite phone cap and enlarge the center 

OUTPUT TUBE 

EJ 

MAGNETIC 
EARPHONE 

A 

II 
OUTPUT 

TR A.^, sFORMER 

PLASTIC FUNNEL 

Wire Dip in Foil Shield for Tube 
• A piece of household aluminum foil will serve 
as a temporary shield for a tube, or for wires 
causing hum pickup due to stray coupling. Tape 
wire ground to shield and chassis. Leave an 
opening in top of shield to allow heat from bulb 
to escape.—JOHN A. COMSTOCK. 

WIRE 

SO L DER • FIL LED 
HOLE 

IRON'S TIP 

PM 
SPEAKER 

31 X 5,1-
MASONITE 

MOUNTING PLATE 

Iron's Tip 
• Drill a small hole 
(about 1/8 in. dia. and 
3/4 in. deep) in your 
iron's tip, to use for 
tinning the tips of 
wires. Simply heat 
the iron and fill the 
hole with solder into 
which to dip tips. 

Awl Opens "Eye" 
• An awl or ice-pick 
with the tip bent at a 
45° angle makes a 
handy tool for poking 
open the solder-clog-
ged eye of a soldering 
lug or terminal. Heat 
the terminal with an 
iron and poke the 
awl's tip through the eye. When the solder cools, 
pull out the awl and thread the wire through the 
open eye.--Joart A. COMSTOCK. 

AWL OR ICE-PICK 

SOLDER- FILLED EYE 

\ ABOUT 
45. 
BEND 

TERMINAL STRIP 
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!Cc. Wave Length 

540-555.5 
CBS Regina, Sask. 50000 
KVIP Redding,Calif. 1000d 
KFMB San Diego. Calif. 5000 
WGTO Cypress Gardens, 

Florida 50000d 
WDAK Columbus, Ga. 5000 
KBRV Soda Springs. Idaho 500d 
KWMT Ft. Dodge, Iowa 1000i1 
WDVM Pocomoke City. Md. 500d 
WCNG Canonsburg. Pa. 250d 
WDXN Clarksville. Tenn. 250d 
WR1C Richlands, Va. 1000d 

W.P. 

550-545.1 
CFNB Fredericton. N.B. 
CFBR Sudbury, Ont. 
CHLN Three Rivers, Que. 
Cl(PG Prince George, B.0 
KENI Anchorage. Alaska 
SOY Phoenix, Ariz. 
KAFY Bakersfield. Calif. 
KRA1 Craig. Colo. 
WGGA Gainesville, Ga. 
KFRM Concordia, Kansas 
WCBI Columbus. Miss, 
KSD St. Louis. Mo. 
KOPR Butte, Mont. 
WGR Buffalo, N.Y. 
WORM Statesville. N.C. 
KFYR Bismarck. N.Dak. 
WKRC Cincinnati, Ohio 
KOAC Corvallis, Oreg. 
WHLM Bloomsburg, Pa. 
WPAB Ponce. P.R. 
WPAW Pawtucket. R.I. 
KMV1 Wailuku. 
KCBS midland. Tex. 
K 1 SA San Antonio, Tex, 
WDEV Waterbury. Vt. 
WSVA Harrisonburg, Va. 
WSAU Wausau, Wis. 

5000 
1000 
5000 

. 250 
5000 
5000 
1000 
1000 
5000 

5000d 
1000 
5000 
1000 
5000 
500d 
5000 
5000 
5000 
500 

Kc. Wave Length W .P. Kc. Wave Length W .P. Kc. Wave Length 

560-535.4 W 1(BN Youngstown. Ohio 5000 
WNAX Yankton, S.Dak. 5000 

CF RA Ottawa, Ont. 5000 , W FAA Dallas. Tex. 5000 
C.11(L Kirkland Lake. Ont. 5000 1 WRAP Ft. Worth. Tex. 5000 
CFOS Owen Sound. Ont. 1000 1 KLUB Salt Lake City. Utah 5000 
WOOF Dothan. Ala. 5000d ' KVI Seattle, Wash. 5000 
KYUM Yuma, Ariz, 1000 1 WMAM Marinette. Wis. 250 
KSFO San Fran., Calif 5000 
KLZ Denver. Colo. 5000 
WQAM Miami, Fla. 5000 
WIND Chicago. III. 5000 
WM II( Middlesboro. Ky. 500d 
WGAN Portland. Maine 5000 
WHYN Springfield, Mass. 1000 
WMIC Monroe. Mich. 500d 
WEBC Duluth, Minn. 5000 
KWTO Springfield. Mo. 5000 
KMON Great Falls. Mont. 5000 
WGAI Elizabeth City. N.C. 1000 
WFIL Philadelphia. Pa. 
W1S Columbia S.C. 
WHBQ Memphis, Tenn. 
KFDM Beaumont, Tex. 
l(PQ Wenatchee. Wash. 
WILS Beckley, W.Va. 

570-526.0 
CKEK Cranbrook. B.C. 1000 
CI(CQ Quesnel, B.C. 1000 
CIEM Edmundston. N.B. 1000 
WCAS Gadsden. Ala. 5000d 
KCNO Alturas, Calif. 1000 
KLAC Los Angeles, Calif. 5000 
WGMS Washington. D.C. 5000 
WACL Waycross, Ga. 5000 

i5000 W KYB Paducah. 1(y. 1000 
im WVMI Biloxi, Miss. Il)nlid 
woo KC HT Las timers N.Mex. linimi 
miii0 W MCA New Yin k. N.Y. 5inin 
5000 WSYR Syracuse, N.Y. 500111 
50011 WWNC Asheville. N.C. 5non 
.50001WSHE Raleigh, N.C. X.,00d 

5000 
5000 
5000 
5000 
5000 

580-516.9 
CFCL Timmins. Ont. 
CIFX Antigonish. N.S. 
C KEY Toronto. Ont. 
Cl(PR Ft. William. Ont. 
CS UA Edmonton. Alta. 
CKY Winnipeg. Man. 
WABT Tipkegee. Ala. 
STAN Tucson, Ariz, 
KM.1 Fresno, 
IOU BC Montrose, Colo. 
WDBO Orlando. Fla. 
WGAC Augusta, Ga. 
KFXD Nampa. Idaho 
WILL Urbana, Ill. 
KSAC Manhattan, Kans. 
WI BW Topeka, Kans. 
KALB Alexandria. La. 
WTAG Worcester. Mass. 
WELO Tupelo. Miss. 
WHP Harrisburg, Pa. 
WKAQ San Juan. P.R. 
WRICH Rockwood, Tenn. 
KDAV Lubbock. Tex. 
WCHS Charleston. W.Va. 
WI(TY LaCrosse, Wis. 

590-508.2 
CFAR Man. 
I'l( Alt Huril,ville, Ont. 
CI( HS 10500 , ele, Ullr. 
VOItt11 St. Johns, N.F. 
W HAG Carrollton. Ala. 
KBHS Hot Springs. Ark. 5000,1 
KFXM San Bernardino, Cal. 1000 

1000 
5000 
5000 
5000 
1000 
5000 
500d 
5000 
5000 
5000 
5000 
5000 

KCS.1 Pueblo, Colo. 
WDLP Panama City, Fla. 
WAGA Atlanta, Ga. 
KGMB Honolulu, Hawaii 
KID Idaho Falls. Idaho 
WVLI( Lexington, Ky. 
WEEI Boston. Mass. 
W 1(ZO Kalamazoo. Mich 
WOW Omaha. Nehr. 
WROW Albany, N.Y. 
WGTM Wilson. N.C. 
KU (ON Eugene, Oreg. 
WARM Scranton, Pa. 
WMBS Uniontown, Pa. 
KTBC Austin. Tex. 
KSUB Cedar City. Utah 
WLVA Lynchburg. Va. 
KHQ Spokane, Wash. 

600-499.7 
CFCF Montreal. Que. 5000 

5000 CFCH North Bay. Ont. 1000 
5000d , CFQC Saskatoon. Sask. 5000 
5000 1 CIOR Vancouver. B.C. 5000 
5000 . CI(CL Truro. N.S. 1000 
5000 r W1RB Enterprise. Ala. 1000 
5000 1 1(CLS Flagstaff. Ariz. 5000 
1000 1 KVCV Redding. Calif. 1000 
5000 KFSD San Diego, Calif. 5000 
5000 WICC Bridgeport, Conn. 1000 

1000d WPDQ Jacksonville, Fla. 5000 
500d WMT Cedar Rapids. Iowa 5000 
5000 WYFE New Orleans. La. 1000d 
1000 WFST Caribou. Maine 5000d 

WCAO Baltimore, Md. 5000 
WLST Escanaba, Mich. 1000d 

woo WTAC Flint. Mich. 1000 
10011 KLLZ Kaliqiell, Mont, 2000 
lilliu WCV11 Murphy, N.C. 1000d 

111000 WSIS Winston-Saleni, N.C. 5000 
1000,1 

W .P. 

1000 
1000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
1000 
5000 
1000 
1000 
5000 
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Kc. Wave Length W.P. 
KSJB Jamestown, N.D. 
WFRM Coudersport, Pa. 
WAEL Mayaguez, P.R. 
WREC Memphis. Tenn. 
(ROD El Paso, Tex. 
KERB Kermit, Tex. 
KTBB Tyler, Tex. 

610-491,5 
CH NC New Carlisle, Que. 5000 
CJAT Trail, B.C. 1000 
CK IC L Thompson, Man. 1000 
CKTB St. Catharines, Ont. 5000 
WSGN Birmingham, Ala. 5000 
KAVL Lancaster. Calif. 1000 
KFRC San Francisco, Calif. 5000 
WCKR Miami, Fla. 5000 
WCEH Hawkinsville, Ga. 500d 
KUAM Agana, Guam 1000 
WRUS Russellville. Ky. 500d 
KDAL Duluth, Minn. 5000 
WDAF Kansas City, Mo. 5000 
KOJM Havre, Mont. 1000 
WG 1R Manchester. N.H. 5000 
KG G M Albuquerque, N.Mex. 5000 
WAYS Charlotte, N.C. 5000 
WTVN Columbus, Ohio 5000 
WIP Philadelphia, Pa. 5000 
KILT Houston, Tex. 5000 
KVNU Logan, Utah 1000 
WSLS Roanoke. Va. 5000 
KEPR Kennewick, Wash. 5000 

5000 
1000d 
1000 
5000 
5000 
1000d 
1000 

620-483.6 
CKCK Regina, Sask. 5000 
KTAR Phoenix, Ariz. 5000 
KNGS Hanford, Calif. 1000 
KWSD Mt. Shasta, Calif. 1000d 
KSTR Grand Junction, Colo. 5000d 
WSUN St. Petersburg. Fla. 5000 
WTRP LaGrange, Ga. 1000d 
KWAL Wallace. Idaho 
KMNS Sioux City, Iowa 
WTMT Louisville, Ky. 
WLBZ Bangor, Maine 
W.IDX Jackson, Miss. 
WVNJ Newark, N.J. 
WHEN Syracuse, N.Y. 
WDNC Durham, N.C. 
KGW Portland, Oreg. 

1000 
1000 
500d 
5000 
5000 
5000 
5000 
5000 
5000 

WHJB Greensburg, Pa. 1000 
WCAY Cayce, S.C. 500d 
WATE Knoxville. Tenn. 5000 
KWFT Wichita Falls, Tex. 5000 
WCAX Burlington, Vt, 5000 
WWNR Beckley, W.Va. 1000 
WTMJ Milwaukee, Wis. 5000 

630-475.9 
CFCO Chatham, Ont, 1000 
CH LT Sherbrooke, Que. 5000 
CFCY Charlottetown, P.E.I. 5000 
Ci ET Smith Falls, Ont, 1000 
Cl(RC Winnipeg, Man. 5000 
CKOV Kelowna. B.C. 1000 
CKYL Peace River, Alta. 1000 
WAVU Albertville, Ala. 1000d 
WJDB Thomasville. Ala. 1000d 
KJNO Juneau, Alaska 1000 
KVMA Magnolia, Ark. 1000d 
KIDD Monterey, Calif. 1000 
KHOW Denver, Colo. 5000 
WMAL Washington, D.C. 5000 
WSAV Savannah, Ga. 5000 
KIDO Boise, Idaho 5000 
WLAP Lexington, Ky. 5000 
KTIB Thibodaux, La. 500 
W.IMS Ironwood, Mich. 1000 
WISK So. St. Paul, Minn. 5000 
K X01( St. Louis, Mo. 5000 

5000 
500 

1000d 
1000 
500d 
5000 
250 

5000 
5000 

1000d 

(OH Reno, Nev. 
(LEA Lovington, N.Mex. 
WIRC Hickory. N.C. 
WMFD Wilmington, N.C. 
WEJL Scranton. Pa. 
WPRO Providence, R.I. 
KGFX Pierre, S.Dak. 
KPOA Honolulu, T.H. 
(MAC San Antonio Tex. 
KGDN Edmunds, Wash. 
KZUN Opportunity, Wash. 

640-468.5 
CBN St. John's. N.F. 
10 FI Los Angeles, Calif. 
WOI Ames, Iowa 
WH 1( I( Akron. Ohio 
WNAD Norman, Okla. 

650-461.3 
WSM Nashville, Tenn. 
KRCT Baytown, Texas 

660-454.3 
KFAR Fairbanks, Alaska 
ilOWH Omaha, Nebr. 
WRCA New York, N.Y. 
W ESC Greenville. S.C. 
KSKY Dallas, Tex. 

10000 
50000 
5000d 
1000 

1000d 

50000 
250d 

10000 
500d 
50000 
5000d 
100 
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Kc. Wave Length W.P. 
670-447.5 
WMAQ Chicago, Ill. 

680-440.9 
CHFA Edmonton, Alta. 
CHLO St. Thomas, Ont. 
CJOB Winnipeg, Man. 
CKGB Timmins, Ont. 
KNBC San Fran.. Calif. 
WPIN St. Petersburg, Fla. 
WCTT Corbin, Ky, 
WCBM Baltimore, Md. 
WNAC Lawrence, Mass. 
W D BC Escanaba, M i ch. 
KFEQ St. Joseph. Mo. 
WINR Binghamton, N.Y. 
WRVM Rochester, N.Y. 
WPTF Raleigh, N.C. 
WISR Butler. Pa. 
WAPA San Juan, P.Rico, 
WMPS Memphis, Tenn. 
KENS San Antonio, Tex. 
KOMW Omak, Wash. 

690-434.5 
CBU Vancouver, B.C. 10000 
CBF Montreal, Que. 50000 
WV01( Birmingham, Ala. 50000d 
KVNA Flagstaff. Ariz. 1000 
ICEVT Tucson, Ariz. 250d 
KBBA Benton, Ark. 250d 
KAPI Pueblo. Colo, 250d 
WADS Ansonia, Conn. 500d 
WAPE Jacksonville. Fla. 25000d 
(BU Blackfoot, Idaho 000d 
(GOP Coffeyville. Kans. 0000 
WTIX New Orleans, La, 5000 
STL St. Louis, Mo. 000d 
RCO Prineville. Oreg. 000d 
(USO Vermillion, S.Dak. 000d 
(ULA Honolulu, T.H. 0000 
(HEY El Paso, Tex. 0000 
(PET Lamesa, Tex. 250 
ZEY Tyler, Tex. 250d 

WCYB Bristol. Va, 10000d 
WNNT Warsaw, Va. 250d 
WELD Fisher. W.Va. 500d 

5000 
1000 

10000 
5000 
50000 
1000d 
1000 

10000 
50000 
1000 
5000 
1000 
250d 
50000 
250d 
10000 
10000 
50000 
1000d 

700-428.3 
WLW Cincinnati. Ohio 

710-422.3 
CJSP Leamington. Ont. 250d 
CFRG Gravelbourg, Sask. 5000d 
CKVM Ville Marie. Que. 1000 
WKRG Mobile, Ala, 1000 
KMPC Los Angeles, Calif. 50000 
KICN Denver, Colo. 5000 
WGBS Miami, Fla. 50000 
WROM Rome, Ga. 1000d 
KEEL Shreveport, La. 10000 
WHB Kansas City, Mn. 10000 
WOR New York, N.Y. 50000 
DZRH Manila, P.I. 10000 
WKJB Mayaguez, P.Rico 1000 
WTPR Paris. Tenn. 250d 
KONG Amarillo, Tex. 10000 
KU RV Edinburg, Tex, 250 
K I RO Seattle, Wash. 50000 
WDSM Superior, Wis. 5000 

720-416.4 
WON Chicago, III, 50000 

730-410.7 
MR Blind River, Ont. 1000 
CKAC Montreal. Que. 5000G 
CI(DM Dauphin, Man. 1000 
CKLG No. Vancouver, B.C. 0000 
KFQD Anchorage, Alaska 0000 
WJMW Athens. Ala. 000d 
KNBY Newport, Ark. 000d 
WKTG Thomasville, Ga. 000d 
KBLR Goodland, Kans, 000d 
WFMW Madisonville, Ky. 250d 
WMTC Vancleve, Ky, 000d 
KTRY Bastrop, La. 250d 
WARB Covington, La, 250e1 
WMMS Bath, Maine 500d 
WACE Chicopee, Mass. 1000d 
KWRE Warrenton, Mn. 500d 
KWOA Worthington, Minn. 1000d 
WDOS Oneonta. N.Y. 500d 
WFMC Goldsboro, N.C. 1000d 
WOHS Shelby, N.C. 1000d 
WU MY Bowling Green, Ohio 25od 
KBOY Medford, Oreg. 1000d 
W NA I( Nanticoke, Pa, 1000d 
WPIT Pittsburgh, Pa, 1000d 
WPAL Charleston, S.C. 1000d 
WLIL Lenoir, Tenn. 1000d 
KI(SN Grand Prairie, Tex. 500d 
K1(00 Ogden, Utah 1000,1 
WPIK Alexandria. Va. 1000d 
WMNA Gretna. Va. RIM 
(OLE Ephiata, Wash. 1000d 

740-405.2 
CBXA Edmonton. Alta. 250 
CBL Toronto, Ont. 50000 
WBAM Mantgoinery, Ala. 50000d 

50000 

Kc. Wave Length W.P. 
KUEQ Phoenix, Ariz. 1000d 
KBIG Avalon, Calif. 10000d 

50000 KCBS San Francisco, Calif. 50000 
KSSS Colo. Springs, Colo. 250d 
KVFC Cortez, Colo. 1000d 
WKIS Orlando, Fla. 5000 
KYME Boise, Idaho 500d 
WVLN Olney, Ill. 250d 
KBOE Oskaloosa, Iowa 250d 
WNOP Newport, 1(t. 1000d 
WFRB Frostburg, Md. 250d 
WTAO Cambridge. Mass. 250d 
KPBM Carlsbad, N.Mex. 1000d 
WGSM Huntington, N.Y. 1000d 
WMBL Morehead City, N.C. 1000d 
WPAQ Mount Airy, N.C. 10000d 
KRMG Tulsa, Okla. 50000 
WVCH Chester. Pa. 1000d 
WIGS Santurce, P.Rico 1000011 
WBAW Barnwell, S.C. 51.10d 
WIRJ Humbolt, Tenn. 250d 
WJIG Tullahoma, Tenn. 250c1 
KTRH Houston, Tex. 50000 

750-399.8 
WSB Atlanta, Ga. 50000 
WBMD Baltimore, Md. 1000d 
KMMJ Grand Island, Neb, 1000 
WHEB Portsmouth, N.H. 1000 
KSE0 Durant, Okla. 250d 
KXL Portland, Oreg. 10000 
WPDX Clarksburg. W.Va, 1000d 

760-394.5 
KGU Honolulu, Hawaii 10000 
W.IR Detroit, Mich, 50000 
WCPS Tarboro, N.C. 1000 

770-389.4 
KUOM Minneapolis, Minn, 
WCAL Northfield, Minn. 
WEW St. Louis, Mo. 
KOB Albuquerque, N. Mex. 
WABC New York. N.Y. 
KXA Seattle. Wash. 

780-384.4 
WBBM Chicago, III. 
WJAG Norfolk. Neb. 
WCKB Dunn, N.C. 
WBBO Forest City, N.C. 
KSPI Stillwater, Okla, 
WARL Arlington, Va. 

790-379.5 
CBY Corner Brook, N.F. 
CKMR Newcastle, N.B. 
CKSO Sudbury, Ont. 
WTUG Tuscaloosa, Ala. 
KCEE Tucson. Ariz. 
KOSY Texarkana. Ark. 
(DAN Eureka. Calif. 
KABC Los Angeles. Calif. 
WLBE Leesburg, Fla. 
WPFA Pensacola. Fla. 
WQXI Atlanta, Ga. 
WG RA Cairo, Ga. 
KXXX Colby. Kans, 
WAKY Louisville, Ky. 
WRUM Rumford, Me. 
WSGW Saginaw, Mich, 
KOHL Billings, Mont. 
WWNY Watertown. N.Y. 
WLSV Wellsville, N.Y. 
WTNC Thomasville, N.C. 
WKLM Wilmington, N.C. 
KXGO Fargo, N.Dak. 
KWIL Albany, Oreg. 
WAEB Allentown. Pa. 
WPIC Sharon, Pa. 
WEAN Providence. R.I. 
WWBD Bamberg, S.C. 
WETB Johnson City, Tenn. 1000d 
WMC Memphis, Tenn. 5000 
KTHT Houston, Tex. 5000 
KFY0 Lubbock, Tex. 5000 
WSIG Mount Jackson, Va. 1000d 
WTAR Norfolk, Va. 5000 
KVOS Bellingham, Wash. 1000 
KN EW Spokane, Wash. 5000 
WEAU Washington, Wis. 5001) 

800-374.8 
CH AB Moose Jaw, Sask. 10000 
CKOK Penticton, B.C. 10000 
CFOB Ft. Frances. Ont. 1000 
CJBQ Belleville, Ont. 1000 
CKLW Windsor. Ont. 50000 
CH RC Quebec, Que, 10000 
CJAD Montreal, Que. 10000 
VOWR St. Johns, N.F. 1000 
WHOS Decatur, Ala. 1000d 
WMGY Montgomery. Ala. 1000d 
KINY Juneau, Alaska 5000 
KAGH Crossett, Ark. 250d 
KVOM Memnon, Ark, 250d 
KU( K Bakersfield, Calif, 250d 
it H IL Brighton, Colo. 500d 
WLAD Daubait, Conn. 250d 
WMBM Miami Beach, Fla. 1000d 
WSUZ Palatka, Fla. 1000d 
WJAT Swainsboro, Ga. 1000d 
KXIC Iowa City, Iowa 1000d 
WRUS Russellville, Ky, 1000d 

5000d 
5000d 
1000d 
50000 
50000 
1000 

50000 
1000 

1000d 
1000d 
250d 
1000d 

1000 
1000 
5000 
500d 
1000d 
1000 

5000d 
5000 
1000 

1000d 
5000 
1000d 
5000d 
5000 
1000d 
1000 
5000 
1000 
500d 
1000d 
500d 
5000 
1000 
500 

1000d 
5000 
1000d 

Kc. Wave Length W.P. 
WBOK New Orleans, La. 000d 
WCCM Lawrence, Mass. 000d 
KREI Farmington, Mn. 000d 
1CDBM Dillon, Mont. 000d 
WKDN Camden, N.J. 000d 
(TOW Okla. City, Okla, 250.1 
ICP1)1), Portland, Oreg. 000d 
WCHA Chambersburg, Pa. 000d 
DZPI Manila, P.1. 0000 
WDSC Dillon, S.C. 000d 
WEAB Greer, S.C. 250d 
WDEH Sweetwater, Tenn. 000d 
KDDD Dumas, Tex. 250d 
KBUH Brigham City, Utah 250d 
WSVS Crewe, Va, 1000d 
WHTN Huntington, W.Va. 1000d 
W D U X Waupaca, Wis. 1000d 

810-370.2 
KG0 San Francisco, Calif. 50000 
WABW Annapolis, Md, 250d 
KCMG Kansas City, Mo. 50000 
WGY Schenectady, N.Y. 50000 
WICBC N.Wilkesboro, N.C. 1000d 
WCEC Rocky Mount, N.C. 1000d 
WEDO McKeesport, Pa, 1000d 
WKVM San Juan, P.R. 25000 

820-365.6 
WAIT Chicago, Ill, 5000d 
WCBD Chicago, Ill. 5000d 
WI KY Evansville, Ind. 250d 
WOSU Columbus, Ohio 5000d 
KIKI Honolulu,Hawaii 250 
WFAA Dallas. Tex. 50000 
WBAP Ft. Worth, TeX, 50000 

830-361.2 
WCCO Minneapolis, Minn. 50000 
K BOA Kennett, Mo. 1000d 
WNYC New York, N.Y. 1000d 

840-356.9 
WKAB Mobile, Ala. 1000d 
WKNB New Britain. Conn. 1000d 
WHAS Louisville, Ky. 50000 
WVPO Stroudsburg, Pa. 250d 

850-352.7 
CKVL Verdun, Que, 50000 
CKRD Red Deer, Alta. 1000 
WYDE Birmingham, Ala. 10000 
KOA Denver. Colo. 50000 
WRUF Gainesville. Fla. 5000 
WEAT W. Palm Beach, Fla. 1000 
KIMO Hilo, Hawaii 1000 
WHDH Boston, Mass. 50000 
WI(BZ Muskegon, Mich. 1000 
KFUO St. Louis, Mn. 5000d 
WKIX Raleigh, N.C. 10000 
WJW Cleveland, Ohio 5000 
WEEU Reading. Pa. 1000 
WABA Aguadilla, P.R. 250 
WRAP Norfolk. Va. 5000 
KTAC Tacoma, Wash. 1000 

860-348.6 
CHIC Toronto, Ont. 50000 
WH RT Hartselle, Ala. 250d 
WAM1 Opp, Ala. 1000d 
KIFN Phoenix, Ariz, 1000d 
KOSE Osceola, Ark. 1000d 
KWRF Warren, Ark. 250d 
KTRB Modesto, Calif. 10000 
WKI(0 Cocoa. Fla, 1000d 
WERD Atlanta, Ga. 1000d 
WDMG Douglas. Ga. 5000d 
WMRI Marion, bd. 250d 
KWPC Muscatine, Iowa 250d 
KOAM Pittsburg, Kans. 10000 
WSON Henderson. Ky, 500d 
WAVE Dundalk, Md, 500d 
WSBS Gt. Barrington. Mass. 250d 
KNUJ New Ulm, Minn. 1000d 
WMAG Forest, Miss. 500d 
WFMO Fairmont, N.C. 1000d 
WAMO Homestead. Pa, 250d 
WTEL Philadelphia, Pa. 250d 
WLBG Laurens, S.C. 1000d 
WIVK Knoxville. Tenn, 1000d 
WMTS Murfreesboro. Tenn. 250d 
KFST Ft. Stockton. Tex, 250d 
KPAN Hereford. Tex. 250d 
KSFA Nacogdoches, Tex, 1000d 
KONO San Antonio. Tex. 5000d 
KWHO Salt Lake City. 

Utah 1000.1 
WEVA Emporia, Va. 1000d 
WOAY Oak Hill, W.Va, 10000d 
WFOX Milwaukee, Wis. 250d 

870-344.6 
KIEV Glendale. Calif. 
KAIM Kairnuki, Hawaii 
WWI- New Orleans, La. 
WKAR F. Lansing, Midi 
WHCLI Ithaca. N.Y. 
WGTL Kannapolis, 
KIIM Ft. Worth, Tex. 
WFLO Farmville, Va. 

880-340.7 
WCRS New York, 1.4y, 

250d 
1000 

500110 
nflorld 
1000.1 
100ild 
250d 
1000i1 

30000 



lie. Wave Length W.P. 
WRRZ Clinton, N.C. 1000d 
WRFD Worthington, Ohio 5000d 

890-336.9 
WLS Chicago, III. 50000 
WHNC Henderson, N.C. 1000d 
KBYE Okla. City, Okla. 1000d 

900-333.1 
CKTS Sherbrooke, Que. 1000 
CHML Hamilton. Ont. 5000 
CHNO Sudbury, Ont. 10000 
WEIR Rimouski. Que. 10000 
CKJL St. Jerome, Que. 1000 
CJVI Victoria. B.C. 10000 
CKBI Prince Albert, Sask. 10000 
CJGX Yorkton, Sask. 10000 
WATV Birmingham. Ala. 1000d 
WGOK Mobile, Ala. 1000d 
WOZK Ozark, Ala. 1000d 
KPRB Fairbanks, Alaska 10000 
KHOZ Harrison. Ark. 1000d 
KBIF Centerville, Calif. 1000d 
WJWL Georgetown, Del. 1000d 
WSWN Belle Glade, Fla. 1000d 
WMOP Ocala, Fla, 1000d 
WCGA Calhoun, Ga. 1000d 
WCRY Macon. Ga. 250d 
WJIV Savannah, Ga. 1000d 
KSIR Wichita, Kan. 250 
WKYW Louisville, By. 1000d 
WLSI Pikeville, Ky. 1000d 
KREH Oakdale, La. 250d 
WCM E Brunswick. Maine 500d 
WATC Gaylord, Mich. 1000d 
KTIS Minneapolis, Minn. 1000d 
WDDT Greenville, Miss. 1000d 
KFAL Fulton, Mo. 1000d 
KJSK Columbus, Nebr. 1000d 
WOTW Nashau. N.H. 1000d 
WBRV Boonville, N.Y. 1000d 
WSPN Saratoga Soros.. N.Y. 250d 
WAYN Rockingham, N.C. 
WIAM Williamston. N.C. 1000d 
KFNW Fargo, N.Dak. 1000d 
WAND Canton. Ohio 500d 
WFRO Fremont, Ohio 500d 
WCPA Clearfield, Pa. 1000d 
WFLN Philadelphia, Pa. 1000d 
WKXV Knoxville. Tenn. 1000d 
WCOR Lebanon, Tenn. 500d 
KALT Atlanta, Tex. 1000d 
KMCO Conroe. Tex. 500d 
KFLD Floydada, Tex. 250d 
KCLW Hamilton, Tex. 250d 
WAFC Staunton, Va. 1000d 
KUEN Wenatchee, Wash. 500 
WATK Antigo, Wis. 250d 

910-329.5 
CJDV Drumheller, Alta. 1000 
CKLY Lindsay, Ont. 1000 
CB0 Ottawa, Ont. 5000 
CFJC Kamloops, B.C. 10000 
CHRL Roberval. Que. 1000 
KPHO Phoenix, Ariz. 5000 
KLCN Blytheville. Ark, 5000d 
(AMO Camden. Ark. 1000 
KDEO El Cajon, Calif. 1000 
KEWB 5000 KOXR Oxnard, Oakland, Calif. 

Calif. 1000d 
KPOF nr. Denver, Colo. 5000 
WHAY New Britain. Conn. 5000 
WPLA Plant City, Fla. 1000d 
WGAF Valdosta, Ga. 5000 
WSUI Iowa City. Iowa 5000 
WLCS Baton Rouge, La. 1000 
WABI Bangor, Maine 5000 
WFDF Flint. Minh. 5000 
WCOC Meridian, Miss. 5000 
KOYN Billings, Mont. 1000d 
(BIM Roswell, N.Mex. 5000d 
WLAS Jacksonville, N.C. 1000d 
KCJB Minot, N.Dak. 1000 
WPFB Middletown, Ohio 1000 
KGLC Miami. Okla. 1000 
BURY Brookings. Oreg. 500 
WAVL Apollo, Pa. 1000d 
WGBI Scranton, Pa. 1000 
WSBA York, Pa, 1000 
WPRP Ponce. P.R. 5000 
WORD Spartanburg, S.C. 1000 
WJHL Johnson City. Tenn. 5000 
WEPG S. Pittsburgh, Tenn. 500d 
BRIO McAllen. Tex. 1000 
KRRV Sherman, Tex. 1000 
BALL Salt Lake City, Utah 1000 
WRNL Richmond. Va. 5000 
WHYE Roanoke. Va, 1000d 
BORD Pasco. Wash. 1000d 
RODE Renton, Waeh. 1000 
K1SN Vancouver, Wash. 1000 
WHSM Hayward, Wis. 1000d 
WDOR Sturgeon Bay, Wis. 500d 

920-325.9 
CJCH Halifax, N.S. 10000 
CKNX Wingham, Ont. 2500 
WCTA Adalusia, Ala. 5000 
WWWR Russellville, Ala. 1000d 
BARK Little Rock, Ark, 5000 
ROES Palm Springs, Calif. 1000d 
KVEC San Luis Obispo, Cal. 1000 
KIUP Durango, Colo. 5000 

Kc. Wave Length W.P. 
KREX Grd. Junction, Colo. 5000 
KLMR Lamar, Colo. 1000 
WMEG Eau Gallie, Fla. 1000d 
WGST Atlanta, Ga. 5000 
KAHU Waiphau. Hawaii 1000 
WMOK Metropolis. Ill. 1000d 
WBAA W. Lafayette, Ind. 5000 
KFNF Shenandoah. Iowa 1000 
WTCW Whitesburg, Ky. 1000d 
WBOX Bogalusa, La. 1000d 
KTOC Jonesboro, La. 500d 
WPIX Lexington Pk., Md. 500d 
WMPL Hancock, Mich. 1000d 
KOHL Farsbault, Minn. 1000 
KWAD Wadena, Minn. 1000 
KRAM Las Vegas. Nev. 1000 
BOLO Reno. Nev. 1000 
KQE0 Albuquerque, N.Mex. 1000 
WTTM Trenton, N.J. 1000 
WKRT Cortland, N.Y. 1000 
WGHQ Saugerties, N.Y. 1000d 
WBBB Burlington, N.C. 5000d 
WMN1 Columbus, Ohio 500 
KGAL Lebanon, Oreg. 1000 
WKVA Lewistown, Pa. 1000d 
WJAR Providence, R.I. 5000 
WTND Orangeburg. S.C. 1000d 
WLIV Livingston, Tenn. 1000d 
KELP El Paso. Tex. 1000 
KECK Odessa. Tex. 1000 
KTLW Texas City, Tex. 1000d 
KITN Olympia, Wash. 1000d 
KXLY Spokane. Wash, 5000 
WMMN Fairmont, W.Va. 5000 
WOKY Milwaukee, Wis, 1000 

930-322.4 
CFBC Saint John, N.B. 5000 
CJCA Edmonton, Alta. 5000 
CJON St. John's, N.F. 10000 
WET Gadsden, Ala. 1000d 
KTKN Ketchikan, Alaska 1000 
KAPR Douglas, Ariz. 1000d 
KW Los Angeles, Calif. 5000 
KIUP Durango, Colo. 5000 
WKSB Milford, Del. 500d 
WJAX Jacksonville, Fla. 5000 
WKXY Sarasota. Fla. 1000 
WMGR Bainbridge, Ga. 5000d 
KSEI Pocatello, Idaho 5000 
WTAD Quincy, Ill. 5000 
WKCT Bowling Green, Ky. 1000 
WFMD Frederick, Md. 1000 
WREB Holyoke, Mass, 500d 
WBCK Battle Creek, Mich. 1000 
WSLI Jackson, Miss. 5000 
KWOC Poplar Bluff, Mo. 1000 
KOF8 Kalispell. Mont. 5000d 
KOGA Ogallala, Nebr. 500d 
wWNH Rochester. N.H. 5000d 
WPAT Paterson. N.J. 5000 
WBEN Buffalo, N.Y. 5000 
WIST Charlotte, N.C. 5000 
WRRF Washington, N.C. 5000 
WEOL Elyria, Ohio 1000 
WKY Oklahoma City, Okla. 5000 
WCNR Bloomsburg, Pa. 1000d 
KSDN Aberdeen, S.D. 1000 
WSEV Sevierville, Tenn, 5000d 
KDET Center, Tex. 1000d 
KITE San Antonio, Tex. 5000d 
KENY Bellingham•Ferndale 

Wash. 1000d 
WSAZ Huntington, W.Va. 5000 
WLBL Auburndale, Wis. 5000d 

940-319.0 
C8111 Montreal, Que. 
CJGX Yorkton. Sask. 
CJIB Vernon, B.C. 
KFRE Fresno, Calif. 
WINZ Miami. Fla. 
WMAZ Macon. Ga. 
WMIX Mt. Vernon, III. 
KIOA Des Moines. Iowa 
WYLD New Orleans, La. 
WESA Charleroi, Pa. 
WIPR San Juan. P.R. 
KIXZ Amarillo, Tex. 

950-315.6 
CKNB Campbellton. N.B. 
CKBB Barrie. Ont. 
WRMA Montgomery, Ala. 
KXJK Forrest City. Ark. 
KFSA Ft. Smith. Ark. 
KAHI Auburn. Calif. 
KIMN Denver, Colo. 5000 
WFBS Ft. Walton Bch., Fla, 1000d 

5000 
1000d 
5000 
5000 
500d 
1000d 
5000d 
1000 
500d 
1000d 
5000d 

WLOF Orlando. Fla. 
WGTA Summerville. Ga. 
WGOV Valdosta, Ga. 
KBOI Boise. Idaho 
KLER Orofino, Idaho 
WAAF Chicago. Ill. 
WXLW Indianapolis. Ind. 
KOEL Oelwein. Iowa 
KING Newton, Kans. 
WBVL Barbourville, By. 
WORL Boston, Mass, 
WW1 Detroit. Mich. 5000 
WBKH Hattiesburg. Miss. 5000d 
KLIK Jefferson City, Mo, 5000d 
WBBF Rochester, N.Y. 1000 
WIBX Utica, N.Y. 5000 

50000 
10000 
1000 

50000 
50000 
10000 
1000 

10000 
1000 
250 

10000 
1000 

1000 
5000 
1000d 
5000d 
1000 
500d 

lie. Wave Length W.P. 

WPET Greensboro, N.C. 
WNCC Barnesboro, Pa. 
WPEN Philadelphia, Pa. 
WSPA Spartanburg, S.C. 
KWAT Watertown, S.Dak. 
WAGG Franklin, Tenn. 
KDSX Denison, Tex. 
KPRC Houston, Tex. 
(SEL Lubbock. Tex. 
WXGI Richmond, Va. 
KM Seattle. Wash. 
WKAZ Charleston, W.Va. 
WSHE Sheboygan, Wis. 

960-312.3 
CFAC Calgary, Alta. 10000 
CHNS Halifax. N.S. 10000 
CKWS Kingston, Ont. 5000 
WBRC Birmingham, Ala. 5000 
WMOZ Mobile, Ala. 1000 
KOOL Phoenix, Ariz, 5000 
KAVR Apple Valley. Calif. 5000d 
KNEZ Lompoc, Calif. 500 
KABL Oakland, Calif. 1000 
WELI New Haven, Conn. 5000 
WGRO Lake City, Fla. 500d 
W.ICM Sebring, Fla, 1000d 
WRFC Athens. Ga, 5000 
WSBT South Bend, Ind. 5000 
KMA Shenandoah. Iowa 5000 
WPRT Prestonsburg, Ky. 1000d 
KROF Abbeville, La, 1000d 
WBOC Salisbury, Md. 5000 
WFGM Fitchburg, Mass. 1000 
WHAK Rogers City, Mich, 5000d 
KLTF Little Falls. Minn. 5001 
WABG Greenwood, Miss. 1000 
KFVS Cape Girardeau, Mo. 1000 
KNEB Scottsbluff. Nebr. 1000 
KWYK Farmington, N.Mex. 1000d 
WEAV Plattsburg, N.Y. 5000 
WFTC Kinston, N.C. 5000 
WWST Wooster, Ohio 1000d 
KGWA Enid, Okla, 1000 
KLAD Klamath Falls, Oreg. 5000d 
WHYL Carlisle. Pa. 5000d 
WADP Kane, Pa. 1000d 
WATS Sayre, Pa. 1000d 
WBEU Beaufort, S.C. 1000d 
WBMC McMinnville, Tenn, 500d 
KIMP Mt. Pleasant. Tex. 1000d 
KGKL San Angelo. Tex. 5000 
KOVO Provo, Utah 5000 
WDB.1 Roanoke. Va. 5000 
KALE Richland, Wash. 1000 
WICK Shawano, Wis. 1000 

970-309.1 
CKCH Hull. Que. 
WERH Hamilton. Ala. 
WTBF Troy, Ala. 
KNEA Jonesboro, Ark. 
KBIS Bakersfield. Calif. 
KCHV Coachella, Calif. 
KBEE Modesto. Calif. 
KEEL Pueblo. Colo. 
WFLA Tampa, Fla. 
WIIN Atlanta, Ga. 
WVOP Vidalia, Ga. 
KHBC Hilo. Hawaii 
KAYT Rupert, Idaho 
WMAY Springfield, III. 
WAVE Louisville, By, 
KSYL Alexandria, La. 
WCSH Portland, Maine 
WAMD Aberdeen, Md. 
WESO Southbridge, Mass. 
WKHM Jackson, Mich. 
KOOK Billings, Mont. 
KJLT No, Platte, Nebr. 
WNTA Newark, N.J. 
WEBR Buffalo, N.Y. 
WCHN Norwich, N.Y. 
WRCS Ahoskie, N.C. 
WWIT Canton, N.C. 
WDAY Fargo, N.Dak. 
WICA Ashtabula, Ohio 
WATH Athens, Ohio 
KAKC Tulsa, Okla. 
KOIN Portland. Oreg. 
WWSW Pittsburgh. Pa. 
WJMX Florence. S.C. 
KNOB Ft. Worth. Tex. 
KREM Spokane, Wash. 
WWYO Pineville, W.Va. 
WHA Madison, Wis. 

980-305.9 
CKNW New Westminster, 

Brit. Columbia 5000 
CFPL London, Ont. 5000 
CBV Quebec. Que. 5000 
CHEX Peterboro, Ont. 5000 
CKRM Regina, Sask. 5000 
WKLF Clanton, Ala. 1000d 
IONS Eureka, Calif. 5000 
REAP Fresno. Calif. 500d 
KFWB Los Angeles. Calif. 5000 
KGLN GlenwoodSprgs.,Colo.1000d 
WSUB Groton, Conn, 1000 
WRC Washington. D.C. 5000 
WDVH Gainesville, Fla, 6000d 
WTOT Marianna, Fla. 1000d 
WBOP Pensacola, Fla. 500i1 
WKLY Hartwell, Ga. 1000d 
WBBN Perry, Ga. 500d 

500d 
500d 
5000 
5000 
1000 

1000d 
500 

5000 
1000 

1000d 
5000 
5000 
500d 

5000 
5000d 
5000 

1000d 
1000 

1000d 
1000 

1000d 
5000 

5000d 
5000d 
1000 

1000d 
1000 
5000 
1000 
5000 
500d 
1000d 
1000 
5000 

5000d 
5000 
5000 
500d 

1000d 
1000d 
5000 
5000 

1000d 
1000 
5000 
5000 
5000 

1000d 
5000 

1000d 
5000d 

Ke. Wove Length W.P. 
WRIP Rossville, Ga. 500d 
KUPI Idaho Falls. Idaho 1000d 
WITY Danville, Ill 1000 
KOKA Shreveport. La. 5000d 
WCAP Lowell, Mass, 1000d 
WPBC Minneapolis. Minn. 1000d 
WAPF McComb, Miss. 1000d 
KMBC Kansas City, Mo. 5000 
KSGM Ste. Genevieve, Mo. 500 
RICA Clovis, N.Mex. 1000 
KMIN Grants, N.Mex. 1000d 
WTRY Troy. N.Y. 5000 
WKLM Wilmington, N.C. 5000d 
WAAA Win.-Salem, N.C. 1000d 
WONE Dayton. Ohio 5000 
WILK Wilkes-Barre, Pa. 5000 
KDS.1 Deadwood, S.Dak. 1000 
WSIX Nashville. Tenn. 5000 
KFRD Rosenberg, Tex. 1000d 
KSVC Richfield, Utah 5000 
WFHG Bristol, Va, 5000 
WMEK Chase City. Va. 500d 
KUTI Yakima, Wash, 1000d 
WCUB Manitowoc, Wis, 1000d 
WPRE Prairie du Chien, Wls.500d 

990-302.8 
CBW Winnipeg, Man. 
CBT Grand Falls, N.F. 
WWWF Fayette, Ala. 
WTCB Flomaton, Ala. 
KTKT Tucson, Ariz, 
BRIS Pittsburg, Calif. 
KLIR Denver, Colo. 
WBZY Torrington, Conn. 
WHIN) Orlando. Fla. 
WDWD Dawson, Ga. 
WCAZ Carthage. Ill. 
WITZ Jasper, Ind. 
KAYL Storm Lake. Iowa 
KRSL Russell, Kans, 
WIMR New Orleans, La. 
KCLP Rayville, La. 
WABO Waynesboro, Miss. 
KRMO Monett, Mo, 
RSVP Artesia, N.Mex, 1000 
WEEB Southern Pines, N.C. 1000d 
WJEH Gallipolis, Ohio 1000d 
WTIG Massillon, Ohio 250d 
BABY Albany, Oreg. 250d 
WIBG Philadelphia, Pa. 10000 
WVSC Somerset, Pa. 250d 
WPRA Mayaguez, P.R. 10000 
WARN Aiken, S.C. 1000d 
WNOX Knoxville, Tenn. 10000 
KWAM Memphis. Tenn. 1000d 
KTRM Beaumont, Tex. 1000 
KAML Kenedy, Tex. 250 
KSYD Wichita Falls, Tex. 10000 
(TUT Tonde, Utah 1000d 
WNRV Narrows, Va. 1000d 
WANT Richmond, Va. 1000d 
WKL1 Sparta, Wis. 250 

1000-299.8 
CKBW Bridgewater, N.S. 
WCFL Chicago. Ill. 
KTOK Okla. City, Okla. 
KSTA Coleman. Tex. 
KGRI Henderson, Tex. 
WHWB Rutland, Vt. 
ROMO Seattle, Wash. 

1010-296.9 
CBX Edmonton, Alta. 50000 
CFRB Toronto, Ont, 50000 
KVNC Winslow, Ariz, 1000 
KLRA Little Rock. Ark. 10000 
KCHJ Delano. Calif. 5000 
KCIM.1 Palm Sprits.. Calif. 1000 
(SAY San Fran., Calif. 10000d 
WCNU Crestview, Fla. 1000d 
WZRO Jacksonville Beach. 

Florida 1000d 
WEAS Decatur, Ga, 50000d 
WCSI Columbus, Ind. 500d 
KSMN Mason City, Iowa 1000d 
KIND Independence, Kans. 250d 
KDLA DeRidder, La, 1000d 
WSID Baltimore. Md, 1000d 
KCHI Chillicothe, Mo. 250d 
KJCF Festus, Mo. 250d 
KRVN Lexington, Nebr. 25000d 
WINS New York, N.Y. 50000 
WABZ Albermarle, N.C. 1000d 
WELS Kinston, N.C. 1000d 
WITT Lewisburg, Pa. 250d 
WHIN Gallatin, Tenn. 1000d 
WORM Savannah, Tenn. 250d 
KAMQ Amarillo. Tex. 5000 
KMLW Marlin, Tex. 250d 
WELK Charlottesville, Va. 1000d 
WMEV Marion, Va, 1000d 
WCST Berkeley Sprgs.,W.Va. 250d 
WSPT Stevens Pt., Wis. 1000d 

1020-293.9 
KPOP Los Angeles. Calif. 5000 
WCIL Carbondale, Ill. 1000d 
WPEO Peoria, Ill. 1000d 
KDKA Pittsburgh, Pa. 50000 

50000 
1000 

1000d 
500d 

10000d 

1000d 
1000d 
10000 
1000d 
1000d 
1000d 
250d 
250d 
250d 
250d 
250d 
250d 

1000 
50000 
5000 
250d 
250d 
1000d 
50000 
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Kea. Wave Length W.P. 
1030-291.1 
WBZ Boston, Mass. 50000 
WBIA Springfield. Mass. 1000 
KATR Corpus Christi, Tex. 50000d 

1040-288.3 
KHVH Honolulu, Hawaii 5000 
WHO Des Moines, Iowa 50000 
KIXL Dallas. Tex. 1000d 
WIVI Christiansted, V.I. 250 

1050-285.5 
CFGP Grand Prairie. Alta. 10000 
CKSB St. Boniface, Man. 10000 
WIC Sault Ste. Marie, Ont. 250 
CHUM Toronto, Ont. 5000 
WRFS Alexander City, Ala. 1000d 
WCRI Scottsboro, Ala, 250d 
KVWM Show Low, Ariz. 250d 
KVLC Little Rock. Ark. 1000d 
KOFY San Mateo. Calif. 1000d 
KWSO Wasco, Calif. 1000d 
KLMO Longmont, Colo. 250d 
WJSB Crestview, Fla. 1000d 
WIVY Jacksonville, Fla. 1000d 
WHBO Tampa, Fla. 250d 
WRMF Titusville, Fla. 500d 
WJAZ Albany. Ga, 1000d 
WAUG Augusta, Ga. 1000d 
WBIE Marietta. Ga. 500d 
KZIN Coeur D'Alene, Idaho 250d 
WDZ Decatur, Ill. 1000d 
KNCO Garden City. Kans. 1000d 
WZIP Covington, Ky. 250d 
WKTM MaybeId. Ky. 1000d 
(LPL Lake Providence, La. 250d 
KCIJ Shreveport, La. 250d 
WGAY Silver Sprg., Md. 1000d 
WPAG Ann Arbor, Mich. 1000d 
KLOH Pipestone, Minn. 1000d 
WACR Columbus. Miss. 1000d 
(SIS Sedalia, Mo. 1000d 
KRBO Las Vegas, Nev. 500d 
WBNC Conway. N.H. 1000d 
WSEN Baldwinsville, N.Y. 250d 
WSTS Massena. N.Y. 1000d 
WMGM New York, N.Y. 50000 
WFSC Franklin, N.C. 500d 
WLON LincoInto°, N.C. 1000d 
WWGP Sanford, N.C. 1000d 
KCCO Lawton. Okla. 250d 
KFM.1 Tulsa, Okla. 1000d 
KUBE Pendleton, Oreg. 1000d 
KEED Springfield, Oreg. 1000d 
WBUT Butler, Pa. 250d 
WLYC Williamsport, Pa. 1000d 
WSMT Sparta, Tenn. 1000d 
(LEN Killeen, Tex. 250d 
WBRG Lynchburg, Va. 1000d 
WCMS Norfolk. Va. 1000d 
KNBX Kirkland, Wash. 1000d 
WCEF Parkersburg, W.Va. 1000d 
WECL Eau Claire, Wis. 1000d 
WLIP Kenosha, Wis. 250d 
KWIV Douglas, Wyo. 250d 

1060-282.8 
CFCN Calgary. Alta. 
(PAY Chico. Calif. 
WNOE New Orleans. La. 
WHFB Benton Harbor, 

Mich. 
WMAP Monroe, N.C. 
WCMW Canton. Ohio 
WRCV Philadelphia. Pa. 

1070-280.2 
CBA Sackville. N.B. 
CHOK Sarnia. Ont. 
WAPI Birmingham. Ala. 
KNX Los Angeles. Calif. 
WVCG Coral Gables. Fla. 
WI BC Indianapolis, Ind. 
(FBI Wichita, Kans. 
KHMO Hannibal, Mo. 
WHPE High Point. N.C. 
WDIA Memphis. Tenn. 
KOPY Alice. Tex. 
W (OW Madison, Wis. 

1080-277.6 
CHED Edmonton, Alta. 
KSCO Santa Cruz. Calif. 
WTIC Hartford, Conn. 
WKLO Louisville. Ky. 
WOAP Owosso. Mich. 
WINE Kenmore, N.Y. 
WEWO Laurinburg, N.C. 
KWh Portland. Oreg. 
WEEP Pittsburgh, Pa. 
KRLD Dallas. Tex. 

1090-275.1 
CFJB Brampton, Ont. 
CHRS St. Jean. Que. 
KTHS Little Rock. Ark. 
WCRA Effingham. Ill. 

10000 
10000 
50000 

1000d 
250d 
1000d 
50000 

50000 
5000 
10000 
50000 
1000d 
50000 
10000 
5000 
1000d 
50000 
1000 

10000 

loom 
Inno 

50000 
5000 
250d 
1000d 
1000d 
10000 
1000d 
50000 

250 
1000 

50000 
250d 
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Ke. Wave Length W.P. 
KNWS Waterloo, Iowa 1000d 
WBAL Baltimore. Md. 50000 
WILD Boston, Mass. 1000d 
WMUS Muskegon, Mich. 1000d 
KING Seattle, Wash. 50000 

1100-272.6 
KISS San Francisco, Calif. 1000d 
WLBB Carrollton, Ga. 250d 
WH LI Hempstead, N.Y. 10000d 
KYW Cleveland, Ohio 50000 
WGPA Bethlehem, Pa. 250d 

1110-270.1 
OFT.' Galt, Ont. 250 
KXLA Pasadena, Calif. 10000 
WALT Tampa, Fla. 10000d 
WMBI Chicago. III. 5000d 
KFAB Omaha, Nebr. 50000 
WBT Charlotte, N.C. 50000 
KBND Bend, Oreg. 5000 
WNAR Norristown, Pa. 500d 
WV1P Caguas, P.R. 250 
WHIM Providence, R.I. 1000d 
KIPA Hilo, T.Hawaii 1000 

1120-267.7 
WUST Bethesda. Md. 250d 
KMOX St. Louis, Mo. 50000 
WWOL Buffalo, N.Y. 1000d 
KCLE Cleburne, Tex. 250d 

1130-265.3 
CKWX Vancouver. B.C. 50000 
KSDO San Diego, Calif. 5000 
KWKH Shreveport, La. 50000 
WCAR Detroit, Mich. 50000 
WOW( Minneapolis, Minn. 50000 
WNEW New York. N.Y. 50000 

1140-263.0 
CKXL Calgary, Alta. 1000 
KRAK Stockton, Calif. 5000 
WM1E Miami, Fla. 10000 
KGEM Boise, Idaho 10000 
WSIV Pekin. Ill. 1000d 
KLPR Oklahoma City. Okla. 1000d 
WITA San Juan, P.R. 500 
KS00 Sioux Falls. S.Dak. 10000 
KORC Mineral Wells, Tex, 250 
WRVA Richmond, Va. 50000 

1150-260.7 
CKSA Lloydminster. Alta. 1000 
CHS1 Saint John, N.B. 5000 
CKOC Hamilton, Ont. 5000 
CKX Brandon, Man. 5000 
CKTR Three Rivers, Que. 5000 
WBCA Bay Minette, Ala. 1000d 
WGEA Geneva, Ala. 1000d 
WAD Tuscaloosa, Ala. 5000 
KCKY Coolidge. Ariz. 1000 
KXLR No. Little Rock, Ark. 5000 
KFSG Los Angeles. Calif. 2500 
KRKD Los Angeles. Calif. 5000 
KJAX Santa Rosa. Calif. 5000 
KGMC Englewood, Colo, 1000d 
WCNX Middletown, Conn, 500d 
WDEL Wilmington, Del. 5000 
WNDB Daytona Bch., Fla. 1000 
WTMP Tampa. Fla. 1000d 
WFPM Fort Valley. Ga. 1000d 
WJEM Valdosta, Ga. 1000d 
KANI Oahu, Hawaii 1000 
WGGH Marion, Ill. 5000d 
KWDM Des Moines. Iowa 1000 
KSAL Salina. Kans. 5000 
WMST Mt. Sterling, Ky. 500d 
WLOC Mumfordville. Ky. 1000d 
WJBO Baton Rouge, La. 5000 
WGHM Skowhegan. Maine 1000d 
WCOP Boston. Mass. 5000 
WCEN Mt. Pleasant, Mich. 1000 
KASM Albany, Minn. 500d 
KRMS Osage Beach. Mo. 1000d 
KSEN Shelby, Mont. 1000 
KDEF Albuquerque, N.Mex. 1000d 
WRUN Utica. N.Y. 5000 
WFNS Burlington. N.C. 1000d 
WGBR Goldsboro. N.C. 5000 
WCUE Akron, Ohio 1000d 
W1MA Lima. Ohio 1000 
KNED McAlester, Okla. 1000 
l(F.11 Klamath Falls, Oreg. 5000 
WHUN Huntingdon, Pa. 1000d 
WKPA New Kensington, Pa. 1000d 
WORA Mayaguez, P.R. 1000 
WRNO Orangeburg, S.C. 5000 
WTYC Rock Hill. S.C. 1000d 
WSNW Seneca Township, 

South Carolina 1000d 
WAPO Chattanooga, Tenn. 5000 
WCRK Morristown. Tenn. 1(100 
WTAW Bryan, Tex. 1000d 
KCCT Corpus Christi, Tex, 1000d 
(OYE El Paso, Tex. 1000d 
KJBC Midland, Tex. 1000d 
KOLJ Quanah, Tex. 500d 
KOFE Pullman, Wash. 1000d 
KAYO Seattle, Wash. 5000 
(KEY Vancouver, Wash. 1000d 
WELC Welch. W.Va, 1000d 
WAXX Chippewa Falls. Wis.5000d 
WISN Milwaukee, Wls. 5000 

Ke. Wave Length W.P. 
1160-258.5 
WJJD Chicago, III. 50000 
KSL Salt Lake City, Utah 50000 

1170-256.3 
CFNS Saskatoon, Sask. 
WCOV Montgomery. Ala. 
KCBQ San Diego. Calif. 
KLOK San Jose. Calif. 
WLBH Mattoon. Ill. 
KSTT Davenport, Iowa 
KV00 Tulsa. Okla. 
WLEO Ponce, P.R. 
(PUG Bellingham. Wash. 
WWVA Wheeling. W.Va. 

1000 
10000 
5000 
10000 
250d 
1000 

50000 
250 
1000 

50000 

1180-254.1 
WLDS Jacksonville, Ill. 1000d 
WHAM Rochester, N.Y. 50000 

1190-252.0 
(NBA Vallejo. Calif. 
WOWO Ft. Wayne, Ind. 
WANN Annapolis, Md. 
WKOX Fram'gham, Mass. 
WLIB New York, N.Y. 
(EX Portland, Oreg. 
KLIF Dallas, Tex. 
WDTV St. John. V.I. 

250d 
50000 
I 000d 
1000d 
1000d 
50000 
50000 
1000 

1200-249.9 
WOAI San Antonio, Tex. 50000 

1210-247.8 

WCNT Centralia, Ill. 1000d 
WKNX Saginaw, Mich. 1000d 
WADE Wadesboro, N.C. 1000d 
WAVI Dayton, Ohio 250d 
WCAU Philadelphia, Pa. 50000 

1220-245.8 
CJOC Lethbridge. Alta. 10000 
CKDA Victoria, B.C. 10000 
CJIIL Kenora, Ont. 1000 
CKEC New Glasgow, N.S. 250 
CKCW Moncton, N.B. 10000 
CKSF Cornwall. Ont. 1000 
CKSM Shawinigan Falls, 

Quebec 1000 
WEDR Birmingham, Ala. 1000d 
KVSA McGehee, Ark. 1000d 
KIBE Palo Alto, Calif. 1000d 
KFSC Denver. Colo. 1000d 
WTTT Arlington, Fla. 250d 
WRWB Kissimmee, Fla. 250d 
WFEC Miami, Fla. 250d 
WCLB Camilla, Ga. 1000d 
WSFT Thomaston, Ga. 250d 
WLPO LaSalle, Ill. 1000d 
WKRS Waukegan, Ill. 1000d 
WSLM Salem. Ind. 1000d 
(JAN Atlantic. Iowa 250d 
KOFO Ottawa. Kans. 250d 
WFKN Franklin. Ky. 250d 
KBCL Bossier City, La. 250d 
WSME Sanford, Maine 1000d 
WBCH Hastings, Mich. 250d 
WAVN Stillwater, Minn. 1000d 
WMDC Hazlehurst, Miss. 250d 
KBHM Branson, Mo. 1000d 
KGMO Cape Girardeau, Mo. 250d 
KLPW Union, Mo. 250d 
WGNY Newburgh, N.Y. 1000d 
WKMT Kings Mtn., N.C. 1000d 
WREV Reidsville, N.C. 250d 
WENC Whiteville, N.C. 1000d 
WGAR Cleveland, Ohio 50000 
WERT Van Wert, Ohio 250d 
KGYN Guymon, Okla. 1000d 
WJUN Mexico. Pa, 250d 
WR1B Providence. R.I. 1000d 
WALD Walterboro. S.C. 1000d 
WFWL Camden. Tenn. 250 

Etowah,WCPH  Tenn. 1000d 
WHEY Millington, Tenn. 250 
(LBS Livingston, leo. 250d 
KIEE Weatherford. Tex. 250d 
WLSD Big Stone Gap. Va. 1000d 
WFAX Falls Church, Va. 1000d 
KASY Auburn, Wash. 250d 

1230-243.8 
CFCW Camrose, Alta. 1000 
CFKL Schefferville. Que. 250 
CFGR Gravelbourg. Sask. 250 
CFYT Dawson City, Yukon T. 100 
CJBQ Belleville, Ont. 250 
CFPA Port Arthur, Ont. 1000 
CKEC New Glasgow, N.S. 250 
CKLD Thetford Mines. Que. 250 
VOAR St. John's, Nfld. 100 
CKVD Val D'Or, Que. 250 
WAUD Auburn, Ala. 250 
WJBB Haleyvelle, Ala. 250 
WBHP Huntsville. Ala. 250 
WNUZ Talladega, Ala. 250 
WTBC Tuscaloosa. Ala, 250 
KIFW Sitka, Alaska 250 
KSUN Bisbee. Ariz. 250 
KAAA Kingman. Ariz. 250 

Ke. Wave Length W.P. 
(RIZ Phoenix, Ariz. 250 
KL1UN Conway, Ark. 250 
KFPW Ft. Smith, Ark. 250 
KEITM Jonesboro. Ark. 250 
(GEE Bakersfield, Cailf. 250 
KWTC Barstow, Calif. 250 
(IBS Bishop. Calif. 250 
KXO El Centro, Calif. 250 
KDAC Ft. Bragg. Calif. 250 
KGFJ Los Angeles, Calif. 250 
KPRL Paso Robles, Calif. 250 
KRDG Redding. Calif. 250 
KWG Stockton, Calif. 250 
KEXO Grand June.. Colo. 250 
KLVC Leadville. Colo. 250 
KDIA Pueblo. Colo. 250 
KGEK Sterling, Colo. 250 
WINF Manchester, Conn. 250 
WGGG Gainesville. Fla. 250 
WONN Lakeland, Fla. 250 
WMAF Madison, Fla. 250 
WSBB New Smyrna Bch., Fla. 250 
WNVY Pensacola, Fla. 250 
WCNH Quincy, Fla. 250 
WINO W. Palm Beach, Fla. 250 
WBIA Augusta, Ga. 250 
WBLJ Dalton. Ga. 250 
WFOM Marietta, Ga. 250 
WSOK Savannah, Ga. 250 
WAYX Waycross, Ga. 250 
KBAR Burley, Idaho 250 
KORT Grangeville, Idaho 250 
KRXK Rexburg, Idaho 250 
WJBC Bloomington. III. 250 
WQUA Moline. III. 250 
WHCO Sparta. III. 250 
WJOB Hammond, bd. 250 
WSAL Logansport. Ind. 250 
WTC1 Tell City. Ind. 250 
WBOW Terre Haute, log. 250 
(FIB Marshalltown. Iowa 250 
WHIR Danville, Ky. 250 
WHOP Hopkinsville, Ky. 250 
WMLF Pineville, Ky. 250 
KLIC Monroe. La. 250 
WJBW New Orleans. La. 250 
KSLO Opelousas, La. 250 
WGUY Bangor, Maine 250 
WITH Baltimore. Md. 250 
WCUM Cumberland, Md. 250 
WMNB No. Adams, Mass. 250 
WESX Salem, Mass. 250 
WNEB Worcester. Mass. 250 
WJEF Grand Rapids, Mich. 250 
WIKB Iron River. Mich. 250 
WMPC Lapeer. Mich. 250 
WS00 Slt. Ste. Marie. Mich. 250 
WSTR Sturgis, Mich. 250 
WKLK Cloquet, Minn. 250 
KYSM Mankato, Minn. 250 
KTRF Thief Riv, FIls..Minn. 250 
KWNO Winona, Minn. 250 
WCMA Corinth. Miss. 250 
WHSY Hattiesburg, Miss. 250 
WSSO Starkville, Miss. 250 
WAZF Yazoo City, Miss. 250 
(ODE Joplin. Mo. 250 
KLWT Lebanon, Mo. 250 
KNCM Moberly, Mo. 250 
(ANA Anaconda, Mont. 250 
KBMN Bozeman, Mont. 250 
KXLO Lewiston, Mont. 250 
KOLL Libby, Mont. 250 
(INC Falls City. Nebr. 100 
(HAS Hastings, Nebr. 250 
KELY Ely, Nev. 250 
(LAS Las Vegas, Nev. 250 
(DOT Reno. Nev. 250 
WKCB Berlin, N.H. 250 
WTSV Claremont. N.H. 250 
WCMC Wildwood, N.J. 100 
KALG Alamogordo, N.Mex. 250 
KOTS Deming. N.Mex, 250 
(FUN Las Vegas, N.Mex, 250 
KSWS Roswell, N.Mex. 250 
WN1A Cheektowaga, N.Y. 250 
WENY Elmira, N.Y. 250 
WHUC Hudson, N.Y. 250 
WLFH Little Falls. N.Y. 250 
WFAS White Plains, N.Y. 250 
WSKY Asheville, N.C. 250 
WFAI Fayetteville, N.C. 250 
WMFR High Point, N.C. 250 
WISP Kinston. N.C. 250 
WNNC Newton, N.C. 250 
WCBT Roanoke Rap.. N.C. 250 
(DIX Dickinson. N.Dak. 250 
WCPO Cincinnati. Ohio 250 
WCOL Columbus. Ohio 250 
WIRO Ironton, Ohio 250 
WTOL Toledo. Ohio 250 
KADA N. of Ada, Okla, 250 
WBBI Ponca City, Okla. 250 
KVAS Astoria, Oreg. 250 
KRNS Burns, Oreg. 250 
KOOS Coos Bay, Oreg. 250 
(GRO Gresham, Oreg. 250 
KYJC Medford, Oreg. 250 
KCIIK Lakeview, Oreg. 250 
WBVP Beaver Falls, Pa. 250 
WEEX Easton. Pa. 250 
WKBO Harrisburg, Pa. 250 
WCRO Johnstown, Pa. 250 
WBPZ Lock Haven. Pa. 250 
WNIK Arecibo. P.R. 250 
WERI Westerly, R.I. 250 
WAIM Anderson. S.C. 250 
WNOK Columbia. S.C. 250 
WOLS Florence, S.C. 250 



fled Wave Length W.P. Kt. Wave Length W.P. 
KISD Sioux Falls, S.Dak. 250 
WMMT McMinnville. Tenn. 250 
KSIX Corpus Christi. Tex. 250 
KDLK Del Rio. Tex. 250 
KNUZ Houston, Tex. 250 
KERV Kerrville, lox. 250 
KLVT Laveliand, Tex. 250 
KEEE Nacogdoches. Tex. 250 
KOSA Odessa. Tex. 250 
KHHH Pampa. Tex. 250 
KSEY Seymour, Tex. 250 
KCMC Texarkana, Tex. 250 
KSST Sulphur Soros.. Tex. 250 
KWTX Waco, Tex. 250 
KMUR Murray, Utah 250 
KOAL Price, Utah 250 
WJOY Burlington. Vt. 250 
WBBI Abingdon, Va. 250 
WCFV Clifton Forge, Va. 250 
WFVA Fredericksburg. Va. 250 
WNOR Norfolk. Va. 250 
ICIITY Everett. Wash. 250 
KLYK Spokane. Wash. 250 
KNEW Sunnyside. Wash. 250 
WLOG Logan, W.Va. 250 
WCOM Parkersburg. W.Va. 250 
WHBY Appleton, Wis. 250 
WCLO Janesville. Wis. 250 
WHVF Wausau, Wis. 250 
KVOC Casper. Wyo. 250 

1240-241.8 
CFNW Norman Wells, 

Northwest Tarr. 100 
CFPR Prince Rupert, B.C. 250 
CFWH Whitehorse. Y.T. 250 
CJAV Port Alberni. B.C. 250 
CJCS Stratford. Ont. 250 
CAW Summerside. P.E.I. 250 
CKLS LaSarre, Que. 250 
WEB.1 Brewton, Ala. 250 
WULA Eufaula, Ala. 250 
WOWL Florence. Ala. 250 
WARF Jasper. Ala. 250 
KWJB So. of Globe, Ariz. 250 
KOFA Yuma, Ariz. 250 
KVRC Arkadelphia. Ark. 250 
KAGH Crossett, Ark. 250 
KHOZ Harrison. Ark. 250 
KWAK Stuttgart. Ark. 250 
KCRE Crescent City. Calif. 250 
KRDU Dinuba. Calif. 250 
KMBY Monterey, Calif. 250 
KPPC Pasadena. Calif. 100 
KRKS Ridgecrest, Calif. 250 
KROY Sacramento. Calif. 250 
KRNO San Bernardino, Calif. 250 
KSON San Diego. Calif. 250 
KSMA Santa Maria. Calif. 250 
KSUE Susanville. Calif. 250 
KRDO Colo. Sprgs., Colo. 250 
KDGO Durango, Colo, 250 
KSLV Monte Vista. Colo. 250 
KCRT Trinidad, Colo. 250 
WWCO Waterbury, Conn. 250 
WBGC Chipley, Fla. 250 
WLCO Eustis. Fla. 250 
WINK Fort Myers, Fla. 250 
WMMB Melbourne, Fla. 250 
WFOY St. Augustine. Fla. 250 
WBHB Fitzgerald. Ga. 250 
WDUN Gainesville, Ga. 250 
WLAG LaGrange, Ga. 250 
WBML Macon, Ga. 250 
WWNS Statesboro, Ga. 250 
WPAX Thomasville. Ga. 250 
WTWA Thomson, Ga. 250 
KANI Kailua, Hawaii 250 
KVNI Coeur d'Alene, Idaho 250 
KWIK Pocatello, Idaho 250 
WCRW Chicago, Ill, 100 
WEDC Chicago. III. 250 
WSBC Chicago, III. 250 
WEBQ Harrisburg, III. 250 
WTAX Springfield, Ili. 250 
WSDR Sterling. III. 100 
WHBU Anderson. Ind, 250 
KDEC Decorah, Iowa 250 
KWLC Decorah, Iowa 250 
KBIZ Ottumwa, Iowa 250 
KICD Spencer, Iowa 250 
KIUL Garden City. Kans. 250 
KAKE Wichita. Kans, 250 
WINN Louisville. Ky. 250 
WFTM Maysville. Ky. 250 
WPKE Pikeville, Ky. 250 
WSFC Somerset. Ky. 250 
ICA 0 Minden. La. 250 
KANE New Iberia. La. 250 
WCOU Lewiston. Maine 250 
WCEM Cambridge. Md. 250 
WJEJ Hagerstown, Md. 250 
WHAI Greenfield. Mass. 250 
WOCB W. Yarmouth. Mass. 250 
WATT Cadillac. Mich. 250 
WCBY Cheboygan. Mich. 250 
WJPD Ishpeming, Mich. 250 
WJIM Lansing. Mich. 250 
WMFG Hibbing. Minn. 250 
WJON St. Cloud. Minn. 250 
WMPA Aberdeen, Miss. 250 
WGRM Greenwood. Miss. 250 
WGCM Gulfport. Miss. 250 
WMOX Meridian, Miss. 250 
WM IS Natchez. Miss. 250 
KFMO Flat River. Mo. 250 
KWOS Jefferson City. Mo. 250 

KNEM Nevada, Mu. 
KBMY Billings. Mont. 
KLTZ Glasgow, Mont. 
KXL.1 Helena, Mont. 
KFOR Lincoln, Nebr. 
KODY North Platte. Nebr. 
KELK Elko, Nev. 
WKBR Manchester. N.H. 
WSNJ Bridgeton, N.J. 
KAVE Carlsbad. N.Mex. 
KCLV Clovis. N.Mex. 
WGBB Freeport, N.Y. 
WGVA Geneva. N.Y. 
WJTN Jamestown, N.Y. 
WVOS Liberty, N.Y. 
WNBZ Saranac Lake, N.Y. 
WSNY Schenectady. N.Y. 
WATN Watertown, N.Y. 
WPNF Brevard, N.C. 
WSOC Charlotte, N.C. 
WCNC Elizabeth City. N.C. 
WJNC Jacksonville, N.C. 
WRAL Raleigh, N.C. 
KDLR Devils Lake, N.Dak. 
WBBW Youngstown, Ohio 
WHIZ Zanesville. Ohio 
KVSO Ardmore, Okla. 
KASA Elk City, Okla. 
KBEL Idabel, Okla. 
KHBG Okmulgee, Okla. 
1CFLY Corvallis, Oreg. 
KKID Pendleton, Oreg, 
1CPRB Redmond. Oreg. 
KRXL Roseburg, Oreg. 
WRTA Altoona. Pa. 
WLEM Emporium. Pa. 
WHUM Reading. Pa, 
WKOK Sunbury. Pa. 
WBAX Wilkes-Barre, Pa. 
WALO Humacao, P.R. 
WWON Woonsocket. R.I. 
WKDK Newberry, S.C. 
WBEJ Elizabethten, Tenn. 
WEKR Fayetteville, Tenn. 
WBIR Knoxville. Tenn. 
WKDA Nashville, Tenn. 
WENK Union City. Tenn. 
KVLF Alpine. Tex. 
KEAN Brownwood. Tex. 
KORA Bryan. Tex. 
KOCA Kilgore, Tex. 
KSOX Raymondville. Tex. 
KXOX Sweetwater, Tex. 
WSKI Montpelier, Vt. 
WSSV Petersburg. Va. 
WROV Roanoke. Va. 
WTON Staunton, Va. 
KXLE Ellensburgh. Wash. 
KGY Olympia, Wash. 
WKOY Bluefield, W.Va, 
WTIP Charleston. W.Va. 
WDNE Elkins. W.Va. 
WOMT Manitowoc, Wis. 
WIBU Poynette, Wis. 
WOBT Rhinelander, Wis. 
W.IMC Rice Lake. Wis. 
KFBC Cheyenne. Wyo. 
KLUK Evanston. Wyo. 
KASL Newcastle, Wyo, 
KRAL Rawlins, Wyo. 
KT H E Thermopolis, Wyo. 

250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 

1000d 
250 
250 

250 
1000 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
100 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 

1250-239.9 
CHWO Oakville, Ont. 1000 
CKBL Matane, Que. 5000 
CKRB Ville St. Georges. 

Que. 5000 
CKSB St. Boniface, Man, 1000 
WZOB Ft. Payne. Ala. 1000d 
WETU Wetumpka, Ala. 5000d 

500d 
1000 
500d 
1000 

1000d 
1000d 
500d 
5000 
1000d 
500d 
1000 

1000d 
5000 

K FAY Fayetteville, Ark. 
KGHI Little Rock, Ark. 
KHOT Madera. Calif. 
KTMS Santa Barbara, Calif. 
KXXI Golden, Colo. 
WNER Live Oak, Fla. 
WRIM Pahokee, Fla. 
WDAE Tampa. Fla. 
WYTH Madison. Ga. 
WIZZ Streator. 111, 
WGL Ft. Wayne, Ind, 
WRAY Princeton, Ind. 
KFKU Lawrence, Kans. 
WREN Topeka, Kans. 
WLCK Scottsville. Ky. 500d 
WARE Ware, Mass. 1000 
WWBC Bay City. Mich. 1000d 
KOTE Fergus Falls, Minn. 1000 
KCUE Red Wing, Minn. 1000d 
WHNY McComb, Miss. 5000 
KVLV Fallon. Nev. 8000d 
WMTR Morristown. N.J. 1000d 
WIPS Ticonderoga. N.Y. 1000d 
WBRM Marion, N.C. 1000d 
WCHO Washington Court 

House, Ohio 500d 
WPEL Montrose, Pa. 1000d 
WCAE Pittsburgh, Pa. 5000 
WNOW York. Pa, 1000d 
WTMA Charleston, S.C. 5000 
WKBL Covington, Tenn. 1000d 
KFTV Paris, Tex, 500d 
KPAC Port Arthur. Tex. 5000 
KARS San Antonio, leo. 500d 
KSML Seminole. Tex, 1000d 
KVEL Vernal. Utah 1000d 
WDVA Danville. Va. 5000 

Re. Wove Length 
WYSR Franklin. Va. 
V/NRG Grundy. Va. 
KWSC Pullman, Wash. 
KTW Seattle. Wash. 
WEMP Milwaukee, Wis. 

1260-238.0 
CFRN Edmonton. Alta. 5000 
DYBU Cebu, P.I. 1000 
WCRT Birmingham, Ala. 5000d 
KPIN Casa Grande, Ariz. 1000d 
KGIL San Fernando, Calif. 1000 
KYA San Francisco, Calif. 5000 
WWDC Washington, D.C. 5000 
WFTW Fort Walton Beach, 

Florida 1000d 
WMMA Miami, Fla. 5000d 
WWPF Palatka, Fla. 1000 
WHAB Baxley, Ga. 5000d 
WTJH East Point. Ga. 5000d 
KIFI Idaho Falls, Idaho 5000 
KWEI Weiser. Ida. 1000d 
WIBV Belleville, III. 1000d 
WFBM Indianapolis, Ind. 5000 
KFGQ Boone, Iowa 250d 
KWHK Hutchinson. Kans. 1000 
WX0K Baton Rouge, La. 1000d 
WEZE Boston, Mass. 5000 
WALM Albion. Mich. 1000d 
WJBL Holland. Mich, 500d 
KROX Crookston, Minn. 1000 
KDUZ Hutchinson, Minn. 1000d 
WGVM Greenville, Miss. 1000d 
WNSL Laurel. Miss. 1000d 
KGBX Springfield, Mo. 5000 
KIMB Kimball, Nebr, 1000d 
WBUD Trenton. N.J. 5000 
KVSF Santa Fe. N.Mex. 1000 
WNDR Syracuse. N.Y. 5000 
WGWR Asheboro, N.C. 1000d 
WCD.1 Edenton, N.C. 1000d 
WDOK Cleveland, Ohio 5000 
WNXT Portsmouth. Ohio 5000 
KWSH Wewoka-Seminole. 

Oklahoma 1000 
KMCM McMinnville, Oreg. 1000 
WERC Erie. Pa. 5000 
WPHB Philipsburg, Pa. 1000d 
WISO Ponce. P.R. 1000 
WMUU Greenville. S.C. 1000d 
WJOT Lake City. S.C. 1000d 
KWYR Winner, S.Dak. 5000d 
WMFS Chattanooga. Tenn. 1000d 
WMCH Church Hill, Tenn. 1000d 
WDKN Dickson, Tenn. 1000d 
WCLC Jamestown. Tenn. 1000d 
KSPL Diboll. Tex. 1000d 
KBLP Falfurrias. Tex. 500d 
ICWFR San Angelo, Tex. 1000d 
KTUE Tulia. Tex. 1000d 
KTAE Taylor, leo, 1000d 
WCHV Charlottesville, Va. 5000 
WBCR Christiansburg, Va. 1000d 
KWIQ Moses Lake, Wash. 1000d 
WVVW Grafton. W.Va. 500d 
WWIS Black River Falls. 

Wis. 1000d 
WEKI Monroe, Wis, 1000d 
KPOW Powell, Wyo. 5000 

1270-236.1 
CHAT Medicine Hat, Alta. 1000 
CHWK Chilliwack, B.C. 1000 
CJCB Sydney, N.S. 5000 
CFGT St. Joseph d'Aima. 

Quebec 1000 
WGSV Guntersville, Ala. 
WA1P Prichard, Ala, 1000d 
KBYR Anchorage, Alaska 1000 

1000d 
1000d 
1000 
500d 
5000d 
5000 
5000d 
1000d 
5000 
1000d 
5000 
500 

1000 
1000d 
1000d 
1000d 
1000d 
1000d 
1000 
5000 
500d 
1000d 
1000d 
5000 

1000d 
5000d 
1000d 
1000 

1000d 
1000 

1000d 
500d 
1000d 
1000 

1000d 
1000 

W.P. Ke. Wave Length W.P. 
1000d 
101.10d 
5000 
1000 
5000 

KOJI Holbrook, Ariz. 
KPAP Redding. Calif. 
KCOK Tulare, Calif. 
WNOG Naples, Fla. 
WHIT Orlando. Fla, 
WTAL Tallahassee. Fla. 
WGBA Columbus, Ga. 
WJJC Commerce, Ga. 
KTFI Twin Falls, Idaho 
WEIC Charleston. III. 
WHBF Rock Island. Ill. 
WCMR Elkhart, Ind. 
WWCA Gary. Ind. 
WORX Madison. Ind. 
KSCB Liberal. Kans. 
WAIN Columbia. Ky. 
WFUL Fulton. Ky. 
KVCL Winnfield, La. 
WSPR Springfield. Mass. 
WXYZ Detroit. Mich. 
KW EB Rochester, M inn. 
WLSM Louisville. Miss. 
KUSN St. Joseph. Mo. 
WTSN Dover, N.H. 
KRAC Alamogordo, N.Mex. 
WHLD Niagara Falls, N.Y. 
WDLA Walton, N.Y. 
WCGC Belmont, N.C. 
WMPM Smithfield. N.C. 
KBOM Mandan. N.Dak. 
WILE Cambridge, Ohio 
KWPR Claremore. Okla. 
KAJO Grants Pass, Oreg. 
WLBR Lebanon. Pa. 
WBHC Hampton. S.C. 
KIHO Sioux Falls, S.Dak. 

WLIK Newport, Teun. 5tfifild 
ICIOX Bay City, Tex. 1000 
KHEM Big Spring, leo. 1000d 
KEPS Eagle Pass, leo. 1000d 
KFJZ Fort Worth, Tex. 5000 
WYUO Newport News. Va. 1000d 
KCVL Colville, Wash. 1000d 
KBAM Longview, Wash. 1000d 
WKYR Keyser, W.Va. 5000d 

1280-234.2 
CMS Montreal. Que. 5000 
CKCV Quebec, Que. 5000 
WPID Piedmont, Ala. 1000d 
WNPT Tuscaloosa, Ala. 5000 
(HEP Phoenix. Ariz. 1000d 
KFOX Long Beach. Calif. 1000 
KJOY Stockton, Calif. 1000 
KTLN Denver. Colo. 5000 
WSUX Seaford, Del. 1000d 
WDSP DeFuniak Springs, 

Florida 5000d 
WIZIK Jacksonville, Fla. 5000d 
WIPC Lake Wales. Fla. 1000d 
WIBB Macon, Ga. 1000d 
WMR0 Aurora. III, 250d 
WGBF Evansville. Ind. 5000 
KCOB Newton, Iowa 1000d 
KSOK Arkansas City, Kans. 1000 
WCPM Cumberland. Ky. 1000d 
WDSU New Orleans, La. 5000 
KWCL Oak Grove, La. 500d 
WEIM Fitchburg, Mass. 5000 
WFYC Alma, Mich, 1000d 
WTCN Minneapolis, Minn. 5000 
KVOX Moorhead. Minn. 1000 
WSJC Magee. Miss. 500d 
KDICD Clinton. Mn. 1000d 
KYRO Potosi.Mo. 500d 
KCNI Broken Bow, Nebr. 1000d 
KTOO Henderson. Nev. 5000d 
WHBI Newark. N.J. 2500 
KZUM Farmington. N.Mex. 5000d 
KHOB Hobbs, N.Mex. 1000d 
WOV New York, N.Y. 5000 
WVET Rochester. N.Y. 5000d 
WRSA Saratoga SPrgs.. N.Y. 1000 
WSAT Salisbury, N.C. 1000 
WONW Defiance, Ohio 500 
WLMJ Jackson. Ohio 1000d 
KLCO Poteau, Okla. 1000d 
KERG Eugene. Oreg. 5000 
WBRX Berwick, Pa. 500d 
WHVR Hanover, Pa, 5000 
WKST New Castle. Pa. 5000 
WCMN Arecibo, P.R. 1000 
WANS Anderson. S.C. 1000 
WJAY Mullins, S.C. 1000d 
WJGD Columbia. Tenn. 1000d 
WONT Dayton, Tenn. 1000d 
KNIT Abilene. Tex. 500d 
KWH1 Brenham, Tex. 1000d 
KLTI Longview. Tex. 1000d 
KRAK Salt Lake City. Utah 5000 
WYVE Wytheville. Va, 1000d 
KIT Yakima, Wash. 5000 
WMNF Richmond. W.Va. 1000d 
WNAM Neenah. Wis. 1000 

1290-232.4 
CFAM Altona. Man. 5000 
CKSL London, Ont. 5000 
WTHG Jackson, Ala, 1000d 
WMLS Sylacauga. Ala. 1000d 
KEOS Flagstaff, Ariz. 1000 
(CUB Tucson, Ariz. 1000 
KDMS El Dorado. Ark. 5000d 
KUOA Siloam Spros.. Ark. 5000d 
KHSL Chico, Calif. 5000 
KPER Gilroy. Calif. 500d 
KITO San Bernardino, Calif. 500C 
WCCC Hartford, Conn. 500d 
WTUX Wilmington. Del. 1000d 
WTMC Ocala, Fla, 5000 
WSCM Panama City Beach, 

Florida 500d 
WIRK W. Palm Bch., Fla. 5000 
WDEC Americus. Ga. 1000d 
WCH K Canton. Ga. 1000d 
WTOC Savannah, Ga. 5000 
KYTE Pocatello. Idaho 1000d 
WIRL Peoria. Ill. 5000 
WCBL Benton. Ky. 1000d 
KJEF Jennings, La. 1000d 
WHGR Houghton Lake. 

Michigan 5000d 
WN1L Niles, Mich. 500d 
WOIA Saline, Mich. 500d 
KBMO Benson, Minn. 500d 
WBLE Batesville, Miss. 1000d 
KALM Thayer, Mo. 1000d 
KGVO Missoula, Mont. 5000 
KOIL Omaha. Nebr. 5000 
WKNE Keene. N.H. 5000 
KSRC Socorro. N.M. 1000d 
WGL1 Babylon, N.Y. 1000 
WNBF Binghamton. N.Y. 5000 
WHKY Hickory, N.C. 5000 
WEYE Sanford, N.C. 1000d 
WOMP Bellaire, Ohio 1000d 
WHIO Dayton. Ohio 5000 
KUMA Pendleton. Oreg. 5000 
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lie. Wave Length W.P. 
KLIQ Portland, Oreg. 1000d 
WTRN Tyrone, Pa. 1000d 
WICE Providence, R.I. 500d 
WFIG Sumter, S.C. 1000 
WATO Oak Ridge, Tenn. 1000 
KBLT Big Lake, Tex. 1000d 
KIVY Crockett, Tex. 500d 
KRGV Weslaco, Tex. 5000 
KTRN Wichita Falls, Tex. 5000 
WPVA Colonial Hats., Va. 5000d 
WAGE Leesburg, Va. 1000d 
WVOW Logan, W.Va. 5000 
WMIL Milwaukee, Wis. 1000d 
WCOW Sparta, Wis. 1000d 

1300-230.6 
CBAF Moncton, N.B. 50 
WTLS Tallassee, Ala. 100 
l(WCB Searcy. Ark. 100 
¡(HOP Brawley, Calif. 10 
KYNO Fresno. Calif. 10 
KWKW Pasadena, Calif. 10 
¡(VON Colo, Sprgs., Colo. 10 
WAVZ New Haven, Conn. 10 
WSOL Tampa, Fla, 100 
WMTM Moultrie, Ga. 500 d 
WI MO Winder, Ga. 1000d 
KOZE Lewiston, Idaho 5000 
WTAQ LaGrange, III. 500 
WFRX W. Frankfort, Ill, 1000d 
WHLT Huntington, Ind. 500d 
WMFT Terre Haute, led. 500e1 
KGLO Mason City. Iowa 5000 
WBLG Lexington, Ky. 0 
WIBR Baton Rouge. La, 1100000 
KLUE Shreveport, La. 1000d 
WFBR Baltimore, Md. 5000 
WJDA Quincy, Mass. 1000d 
WOOD Grand Rapids, Mich. 5000 
WRBC Jackson, Miss. 5000 
KMMO Marshall, Mn. 100 
KBRL McCook. Nebr. 100 
WTNJ Trenton, N.J. 25 
WOSC Fulton, N.Y. 1000d 
WOOL Goldsboro, N.C. 1000d 
WSYD Mt. Airy, N.C. 5000 
WERE Cleveland. Ohio 5000 
WMVO Mt. Vernon, Ohio 500 
KOME Tulsa, Okla. 5000 
KACI The Dalles, Oreg. 1000d 
WTIL Mayaguez, P.R. 1000 
WCI(1 Greer. S.C. 1000d 
KOLY Mobridge, S.Dak. 1000d 
WMTN Morristown, Tenn, 5000d 
WMAK Nashville. Tenn. 5000 
KVET Austin, Tex, 1000 
KTFY Brownfield, Tex. 1000d 
KOL Seattle, Wash. 5000 
WCLG Morgantown, W.Va. 1000d 
WKLC St. Albans, W.Va. 1000d 

1310-228.9 
CKOY Ottawa, Ont. 5000 
CJRH Richmond Hill, ont. 1000 
WHEP Foley, Ala. 1000d 
WJAM Marion, Ala. 5000d 
KBUZ Mesa, Ariz, 5000 
KBOK Malvern, Ark. 1000d 
KWBR Oakland, Calif. 1000 
KTKR Taft, Calif. 500d 
KFKA Greeley, Colo. 1000 
WICH Norwich, Conn. 1000 
W000 Deland, Fla. 5000d 
WAUC Wauchula, Fla. 500r1 
WBRO Waynesboro. Ga. 1000d 
WBMK West Point, Ga. 1000 
KLIX Twin Falls, Idaho 1000 
WISH Indianapolis. Ind. 5000 
KOKX Keokuk, Iowa 1000 
WTTL Madisonville, Ky. 500d 
WDOC Prestonsburg, Ky. 5000d 
MKS Sulphur, La. 500 
KUZN W. Monroe, La, 1000d 
W LOB Portland, Maine 1000d 
WORC Worcester. Mass. 5000 
WKMH Dearborn. Mich. 5000 
¡(RBI St. Peter, Minn. 1000d 
WXXX Hattiesburg, Miss. 1000d 
KFSB Joplin, Mo. 5000 
KFBB Great Falls, Mont. 5000 
W.ILK Asbury Park. N.J. 250 
WCAM Camden. N.J. 250 
WVIP Mt. Kisco, N.Y. 1000d 
WTLB Utica, N.Y. 1000 
WISE Asheville. N.C. 5000 
W KTC Charlotte, N.C. 1000 
WT11( Durham, N.C. 1000 
KNOX Grand Forks. N.Dak. 5000 
WFAH Alliance, Ohio 1000d 
KNPT Newport, Oreg. 1000 
WBFD Bedford. Pa, 1000d 
WGSA Ephrata, Pa. 1000d 
WNAE Warren, Pa. 5000d 
WO KO Kingstree, S.C. 5000d 
WOOD Chattanooga, Tenn. 5000 
WDX1 Jackson, Tenn. 5000 
¡(ZIP Amarillo, Tex. 1000d 
WRR Dallas, Tex. 5000 
KOYL Odessa, Tex, 500d 
WEEL Fairfax, Va. 500d 
WGH Newport News. Va, 5000 
KARY Prosser, Wash. 1000d 
WI BA Madison, Wis. 5000 

00 
Od 
Od 
00 
00 
00 
00 
00 
Oil 

Oil 

Od 
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Kn. Wave Length W.P. 

1320-227.1 
CJSO Sorel, P.Q. 1000 
WAGF Dothan, Ala. 1000 
WEZB Homewood, Ala. 1000d 
KWHN Fort Smith, Ark. 5000 
KRLW Walnut Ridge, Ark, 1000d 
RUDE Oceanside, Calif. 500 
¡(CHA Sacramento. Calif. 5000 
KAVI Rocky Ford, Colo. 1000d 
WATR Waterbury, Conn. 1000 
WGMA Hollywood, Fla. 1000d 
W.IHP Jacksonville, Fla. 5000 
WHIE Griffin, Ga. 1000d 
WNEG Toccoa, Ga. 1000d 
W KAN Kankakee, Ill. 1000d 
KMAQ Maquoketa, Iowa 500d 
1(LWN Lawrence, Kans. 500d 
WBRT Bardstown, Ky, 1000d 
WNGO Mayfield, Ky. 1000d 
KVHL Homer, La, 1000d 
WICO Salisbury, Md. 500d 
WARA Attleboro, Mass, 1000 
%MS Lansing, Mich. 5000 
WDMJ Marquette, Mich. 1000 
WCPC Houston, Miss, 5000d 
WRJW Picayune, Miss. 5000d 
KXLW Clayton, Mo. 1000d 
KOLT Scottsbluff, Nebr. 5000 
WW HG Hornell, N.Y. 5000d 
WAGY Forest City, N.C. 500d 
WCOG Greensboro, N.C. 5000 
KQDY Minot, N.Dak. 1000d 
WHOK Lancaster, Ohio 1000d 
KWOE Clinton, Okla, 1000d 
WRAP Allentown, Pa. 1000 
WAMP Pittsburgh, Pa. 5000 
WSCR Scranton. Pa. 1000 
WRIO Rio Piedras, P.R. 5000 
WMSC Columbia, S.C. 1000 
KELO Sioux Falls, S.Dak, 5000 
W KIN Kingsport, Tenn. 5000d 
WMSR Manchester, Tenn. 1000d 
I(VMC Colo. City, Tex. 1000d 
KXYZ Houston, Tex. 5000 
KDYL Salt Lake City, Utah 5000 
WLLY Richmond, Va, 1000d 
KXRO Aberdeen. Wash. 1000 
KHIT Walla Walla, Wash, 1000d 

1330-225.4 
CBH Halifax, N.S. 100 
WROS Scottsboro, Ala, 1000d 
KMOP Tucson, Ariz. 500d 
KFAC Los Angeles, Calif. 5000 

, . 
WYSE Lakeland, Fla. 1000d 
WEBY Milton, Fla, 5000d 
WMEN Tallahassee, Fla. 5000d 
WMLT Dublin, Ga, 1000d 
WEAW Evanston, Ill. 1000d 
WRAM Monmouth, III, 1000d 
WRRR Rockford, Ill, 1000d 
WJPS Evansville, Ind. 5000 
l(WWL Waterloo. Iowa 5000 
KFH Wichita, Kans. 5000 
WMOR Morehead, Ky, 1000d 
KVOL Lafayette, La, 1000 
WASA Havre deGrace, Md. 1000d 
WCRB Waltham, Mass. 5000 
WBBC Flint, Mich. 1000 
WLOL Minneapolis, Minn. 5000 
WCRR Corinth, Miss. 500d 
WJPR Greenville, Miss. 1000 
WDAL Meridian, Miss. 1000d 
KUKU Willow Springs, Mo. 500d 
KGAK Gallup, N.Mex. 5000 
WEVD New York, N.Y. 5000 
WPOW New York, N.Y. 5000 
WEBO Oswego, N.Y. 1000d 
WHAZ Troy, N.Y. 1000 
WFIN Findlay, Ohio 1000d 
WKOV Wellston, Ohio 500d 
KPOJ Portland, Oreg. 5000 
WBLF Bellefonte, Pa. 500 
WICU Erie, Pa. 5000 
WLAT Conway, S.C. 1000d 
WFBC Greenville, S.C. 5000 
WAEW Crossville, Tenn, 1000d 
WTRO Dyersburg, Tenn. 500d 
KMIL Cameron, Tex. 500d 
KSWA Graham, Tex, 500d 
KIN E Kingsville, Tex. 1000d 
K DO it Tyler, Tex. 1000d 
WBTM Danville. Va. 5000 
WESR Tasley. Va. 1000d 
KFKF Bellevue, Wash. 1000d 
WETZ New Martinsville. 

West Virginia 1000d 
WHBL Sheboygan, Wis. 1000 
ROVE Lander, Wyo. 1000 

1340-223.7 
CFGB Goose Bay. Nfld. 250 
CFSL Weyburn. Sask. 250 
CFYK Yellow Knife, N.W.T. 150 
CHAD Amos. Que. 250 
CJI-S Yarmouth, N.S. 250 
CH RD Drummondville, Out, 250 
CJQC Quebec, Que. 250 
CKOX Woodstock, Ont, 250 
W KUL Cullman, Ala. 250 
W.101 Florence, Ala. 250 
WGWC Selma, Ala. 250 
WFEB Sylacauga, Ala. 250 
KIBH Seward, Alaska 250 

WGAU Athens, Ga. 
WAKE Atlanta, Ga. 
WBBQ Augusta, Ga. 
WGAA Cedartown, Ga. 
WOKS Columbus, Ga, 
WBBT Lyons, Ga. 
WT1F Tifton, Ga. 
¡(PST Preston, Idaho 
WSOY Decatur, III. 
WJPF Herrin, III. 
WJOL Joliet, Ill. 
WBIW Bedford. Ind. 
WTRC Elkhart, Ind. 
WLBC Muncie, Ind, 
¡(ROS Clinton, Iowa 
KLIL Estherville, Iowa 
KCKN Kansas City, Kans, 
¡(SER Pittsburg, Kans. 250 
WCMI Ashland, Ky, 250 
WNBS Murray, Ky. 250 
WEKY Richmond, KY. 250 
KGAN Bastrop, La. 250 
KRMD Shreveport, La. 250 
WFAU Augusta, Maine 250 
WABM Houlton, Maine 250 
WGAW Gardner, Mass. 250 
WNBH New Bedford. Mass. 250 
WBRK Pittsfield, Mass. 250 
WLEW Bad Axe, Mich. 250 
WLAV Grand Rap., Mich. 250 
WCSR Hillsdale, Mich, 100 
WMTE Manistee, Mich. 250 
WAGN Menominee, Mich. 250 
WMBN Petoskey, Mich. 250 
WEXL Royal Oak, Minh. 250 
KDLM Detroit Lakes, Minn. 250 
WEVE Eveleth, Minn. 

Rochester, Mine. 
KWLM Willmar, Minn. 
WJ MB Brookhaven. Miss. 
WAML Laurel, Miss. 
KXEO Mexico, Mo. 
KSMO Salem. Mn. 
KICK Springfield. Mn. 
KCAP Helena, Mont. 
KPRK Livingston, Mont, 
KATL Miles City, Mont, 
1(BTK Missoula, Mont. 
KFGT Fremont, Nebr, 
KGFW Kearney, Nebr. 
KS1D Sidney, Nebr. 
KORK Las Vegas. Nev. 
KBET Reno, Nev. 
WDCR Hanover, N.H. 
WMID Atlantic City, N.J. 
KS1L Silver City, N.Mex. 
WMBO Auburn, N.Y. 
WENT Gloversville. N.Y. 
WJOC Jamestown, N.Y. 
WUSJ Lockport, N.Y. 
WMSA Massena. N.Y. 
WALL Middletown, N.Y. 
WIRY Plattsburg. N.Y. 
WI RI Lenoir, N.C. 
WTSB Lumberton, N.C. 
WOXF Oxford. N.C. 
WOOW Washington, N.C. 
WGNI Wilmington. N•C, 250 
WAIR Winston-Salem, N.C. 250 
KGPC Grafton. N.D. 250 
WNCO Ashland, Ohio 
WOUB Athens, Ohio 
WIZE Springfield. Ohio 
WSTV Steubenville, Ohio 
KIHN Hugo, Okla. 
KOCY Okla. City. Okla. 
¡(LOO Corvallis. Ore. 
¡(AGI Grants Pass, Oreg. 
KIHR Hood River, Oreg. 
KF1R North Bend. Oreg. 
WFBG Altoona, Pa. 
WCVI Connellsville, Pa. 
WSAJ Grove City. Pa. 
WKRZ Oil City. Pa, 
WHAT Philadelphia. Pa. 
WRAW Reading, Pa. 
WBRE Wilkes-Barre, Pa, 250 
WWPA Williamsport, Pa. 
WGRF Aguadilla. P.R. 
WOKE Charleston, S.C. 
WRHI Rock Hill, S.C. 
WSSC Sumter, S.C. 
KIJV Huron. S.D. 
KRSD Rapid City. S.Dak. 
WBAC Cleveland. Tenn. 
WKRM Columbia. Tenn. 
WGRV Greenville, Tenn. 

?Cc. Wave Length W.P. 
KIKO Miami, Ariz. 250 
KNOG Nogales, Ariz, 250 
KZOK Prescott, Ariz. 250 
KBTA Batesville, Ark. 250 
KBRS Springdale, Ark. 250 
KENL Arcata, Calif. 250 
¡(MAR Fresno, Calif. 250 
KSFE Needles, Calif. 250 
KATY San Luis Obispo. Calif. 250 
KIST Santa Barbara, Calif. 250 
KOMY Watsonville, Calif. 250 
¡(DEN Denver, Colo, 250 
KVRH Salida, Colo. 250 
WNHC New Haven, Conn. 250 
WOOK Washington, D.C. 250 
WTAN Clearwater, Fla. 250 
WROD Daytona Bch., Fla, 250 
WDSR Lake City, Fla, 250 
WTYS Marianna, Fla. 250 
WQXT Palm Beach, Fla. 250 
WNSM Valparaiso•Niceville, 

Fla. 250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 

250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
100 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 

250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
100 
250 
250 
250 

250 
250 
250 
250 
250 
250 
250 
250 
250 
250 

!Cc. Wave Length W.P. 
WI(GN Knoxville, Tenn. 
WHHM Memphis, Tenn. 
WCDT Winchester, Tenn. 
l(WKC Abilene. Tex. 
KANO Corsicana, Tex. 
KSET El Paso, Tex. 
KNAF Fredericksburg, Tex. 
I(DUB Lubbock. Tex. 
KRBA Lufkin, Tex. 
KVICM Monahans, Tex. 
l(PDN Pampa, lox. 
¡(OLE Port Arthur, Tex. 
KTXL San Angelo. Tex. 
KVIC N. of Victoria, leo, 
WTWN St. Johnsbury, Vt. 
WSTA Charlotte Amalie, V. 
WKEY Covington, Va. 
WHAP Hopewell, Va. 
WI MA Orange, Va. 
KAGT Anacortes, Wash, 
l(PKW Pasco, Wash. 
KAPA Raymond, Wash, 
KMEL Wenatchee. Wash. 
WHAR Clarksburg, W.Va. 
WEPM Martinsburg, W.Va, 
WMON Montgomery, W.Va. 
WOVE Welch, W.Va. 
WLDY Ladysmith, Wis. 
WRIT Milwaukee. Wis. 
WFHR Wis. Rapids, Wls, 
KOWB Laramie, Wyo, 
KWOR Worland, Wyo. 

1350-222.1 
CHOV Pembroke, Ont. 
CJDC Dawson Creek. B.C. 
CHGB St. Anne de la 

Pocatiere, Que. 

250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 

I. 250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 

1000 
1000 

1000 
CKLB Oshawa, Ont. 10000 
CKEN Kentville, N.S. 1000 
WELB Elba, Ala. 1000d 
WGAD Gadsden. Ala. 5000 
KAAB Hot Springs, Ark, 1000 
KLYD Bakersfield, Calif. 1000d 
KCKC San Bernardino, Calif. 500 
KSRO Santa Rosa, Calif. 1000 
KGHF Pueblo, Colo. 5000 
WNLK Norwalk. Conn. 500 
WPCT Putnam, Conn. 1000d 
WDCF Dade City, Fla. 
WRPB Warner Robins, Ga, 
KRLC Lewiston, Idaho 
WEEK Peoria, 
WJBD Salem, III. 
WIOU Kokomo, Ind. 
KRNT Des Moines, Iowa 
KMAN Manhattan, Kans. 
WLOU Louisville, Ky, 
WSMB New Orleans, La. 
WDEA Ellsworth, Me. 
WHMI Howell. Mich. 
KDIO Ortonville, Minn. 
WCMP Pine City. Minn. 
WKOZ Kosciusko, Miss. 
KCHR Charleston, Mo, 
KBRX O'Neill, Nebr. 
WLNH Laconia, N.H. 
KABQ Albuquerque, N.M. 
WCBA Corning, N.Y. 
WHIP Mooresville, N.C. 
KQDI Bismarck. N.D. 
WADC Akron, Ohio 
WCH I Chillicothe, Ohio 
¡(RHO Duncan, Okla. 
KTLQ Tahlequah, Okla. 
WORK York. Pa. 
WDAR Darlington, S.C. 
WGSW Greenwood, S.C. 
KTX.1 Jasper, Tex. 
KCOR San Antonio. Tex. 
WBLT Bedford, Va. 
WNVA Norton, Va. 
WAVY Portsmouth. Va. 
WPDR Portage, Wis. 

1360-220.4 
WWWB Jasper, Ala. 
WMFC Monroeville, Ala. 
WELR Roanoke, Ala. 
KRUX Glendale. Ariz, 
KLYR Clarksville, Ark. 
KFFA Helena, Ark. 
KFIV Modesto. Calif. 
It RC K Ridgecrest, Calif. 
KGB San Diego, Calif. 
WDRC Hartford, Conn, 
WOBS Jacksonville, Fla. 
WKAT Miami Beach, Fla, 
WIOD Sanford, Fla. 
WINT Winter Haven. Fla. 1000d 
WAZA Bainbridge. Ga. 1000d 
WLAW Lawrenceville, Ga. 1000d 
WLBK Del(alb, III. 500d 
WVMC Mt. Carmel, III. 500d 
KXGI Ft. Madison, Iowa 1000d 
l(SC1 Sioux City, Iowa 5000 
KBTO El Dorado, Kans. 500d 
WFLW Monticello. Ky. 1000d 
KDBC Mansfield, La. 1000d 
(VIM New Iberia. La. 1000d 
KILO Tallulah. La. 500d 
WEBB Dundalk, Md. 5000d 
WLYN Lynn, Mass. 1000d 
WI(M1 Kalamazoo, Mich. 5000 
KLRS Mountain Grove. Mo. 1000d 
WNNJ Newton, N.J. 500d 

1000d 
1000d 
5000 
1000 
500d 
1000 
5000 
500d 

5000d 
5000 

1000d 
500 

1000d 
1000d 
5000d 
1000d 
1000d 
5000d 
5000 
1000d 
1000d 
500d 
5000 
500d 
250 

500d 
5000 
500d 
1000d 
1000d 
5000 
1000d 
5000f1 
5000 
1000d 

1000d 
1000d 
1000d 
5000 
500d 
1000 
1000 

1000d 
1000 
5000 

5000d 
5000 



Ke. Wave Length W.P. 
WWBZ Vineland, N.J. 1000 
WKOP Binghamton, N.Y. 5000 
WMNS Olean. N.Y. 1000d 
WCHL Chapel Hill. N.C. 1000d 
KEYZ Williston. N.D. 5000 
WSAI Cincinnati. Ohio 5000 
KUIK Hillsboro. Oreg. 1000d 
WMCK McKeesport. Pa. 1000 
WPPA Pottsville, Pa. 1000 
WELP Easley. S.C. 1000d 
WLCM Lancaster, S.C. 1000d 
WNAH Nashville, Tenn. 1000d 
KRAY Amarillo, Tex. 500d 
KACT Andrews, Tex. 1000d 
KREL Baytown, Tex. 1000 
KRYS Corpus Christi, Tex. 1000 
KXOL Ft. Worth, lox. 5000 
WBOB Galax. Va. 1000d 
WHBG Harrisonburg, Va. 5000d 
KFDR Grand Coulee, Wash. 1000d 
KM° Tacoma, Wash. 5000 
WHJC Matawan. W.Va. 1000d 
WMOV Ravenswood, W.Va. 1000d 
WBAY Green Bay, Wis. 5000 
WISV Virouqua, Wis. 500d 
WMNE Menomonie, Wis. 1000d 
KVRS Rock Springs. Wyo. 1000 

1370-218.8 
WBYE Calera, Ala. 1000d 
KBUC Corona. Calif. 1000 
KEEN San Jose, Calif. 5000 
KGEN Tulare, Calif. 1000d 
WHYS Ocala. Fla. 1000d 
WCOA Pensacola, Fla. 5000 
WAXE Vero Beach, Fla. 1000d 
WBGR Jesup. Ga. 1000d 
WFDR Manchester, Ga. 1000d 
WKLE Washington, Ga. 1000d 
WPRC Lincoln. Ill. 500d 
WITS Bloomington. Ind. 5000 
WGRY Gary, bd. 500d 
(0TH Dubuque, Iowa 1000 
KGNO Dodge City, Kans. 5000 
KAPB Marksville. La. 1000d 
WKIK Leonardtown, Md. 1000d 
WGHN Grand Haven. Mich. 500d 
KSUM Fairmont. Minn. 1000 
WDOB Canton, Miss. 1000d 
KWRT Boonville, Mo. 1000d 
KCRV Caruthersville, Mo. 1000d 
KXLF Butte, Mont. 5000 
KAWL York. Nebr.  500d 
WFEA Manchester, N.H. 5000 
WALK Patchogue, N.Y. 500d 
WSAY Rochester, N.Y. 5000 
WLTC Gastonia. N.C. 1000d 
WTAB Tabor City, N.C. 5000d 
KFJM Grand Forks, N.D. 1000d 
WSPD Toledo. Ohio 5000 
KAST Astoria Oreg. 1000 
WOTR Corry, Pa. 1000d 
WPAZ Pottstown. Pa, 1000d 
WKMC Roaring Sprgs.. Pa. 1000d 
WIVV Vieques. P.R. 1000 
WDEF Chattanooga, Tenn. 5000 
W D X E Lawrenceburg, Tenn. 1000d 
WRGS Rogersville, Tenn. 1000d 
KOKE Austin, Tex. 1000d 
K F RO Longview, lox. 1000 
KU KO Post, Tex. 500d 
(SOP Salt Lake City. Utah 1000d 
WBTN Bennington, Vt. 500d 
WHEE Martinsville, Va. 1000d 
WJWS South Hill, Va. 1000d 
(POR Quincy. Wash. 1000d 
WMOD Moundsville. W.Va. 1000d 
WCCN Neillsville, Wis. 1000d 
KVW0 Cheyenne, Wyo. 1000 

1380-217.3 
CFDA Victoriaville. Que. 1000 
CKPC Brantford. Ont. 10000 
CKLC Kingston. Ont. 5000 
WGYV Greenville, Ala. 1000d 
KNLR N. Little Rock. Ark. 1000d 
KBVM Lancaster. Calif. 1000d 
KGMS Sacramento, Calif. 1000 
KSBW Salinas. Calif. 1000 
KFL.1 Walsenburg, Colo. 1000d 
WAMS Wilmington. Del. 1000 
WQXQ Ormond Bch., Fla. 1000d 
WISP St. Petersburg, Fla. 5000 
WAOK Atlanta. Ga. 5000 
WRWH Cleveland. Ga. 500d 
KPOI Honolulu, Hawaii 5000 
WKJG Ft. Wayne, Ind. 5000 
KCIM Carroll. Iowa 1000 
WMTA Central City. Ky. 500d 
WWKY Winchester, Ky. 1000d 
WEND Baton Rouge, La. 500d 
WITH Port Huron. Mich. 1000 
(LIZ Brainerd. Minn. 1000d 
(AGE Winona. Minn. 1000d 
WDLT Indianola, Miss. 500d 
WTUP Tupelo. Miss. 1000d 
KUDL Kansas City, Mo. 1000d 
KW( St. Louis. Mo. 5000 
KUVR Holdredge. Nebr. 500d 
WAWZ Zarephath, N.J. 5000 
WBNX New York. N.Y. 5000 
WLOS Asheville. N.C. 5000 
WTOB Winston-Saleni, N.C. 5000 
WWII Lorain. Ohio 500d 
WPKO Waverly, Ohio 1000d 

Ke. Wave Length W.P. 
KSWO Lawton Okla 1000 
KMUS Muskogee, Okla. 1000 
KBCH Ocean Lake, Oreg. 1000d 
KSRV Ontario, Oreg. 1000 
WACB Kittanning, Pa. 1000d 
WAYI Waynesboro. Pa. 1000d 
WNRI Woonsocket, R.I. 1000d 
WAGS Bishopville, S.C. 8000d 
KOTA Rapid City. S.Dak. 5000 
(JET Beaumont, lox. 1000d 
KBWD Brownwood. Tex. 1000 
KTSM El Paso, Tex. 1000 
KMUL Muleshoe. Tex. 500d 
(BOP Pleasanton, lox. 1000d 
WSYB Rutland, Vt. 5000 
WMBG Richmond, Va. 5000 
KRICO Everett, Wash. 1000 
WBEL Beloit, Wis. 5000 

1390-215.7 
CKLN Nelson. B.C. 1000 
WHMA Anniston. Ala, 5000 
KDQN DeQueen. Ark. 500d 
KAMO Rogers, Ark. 1000d 
KGER Long Beach, Calif. 5000 
KTUR Turlock. Calif. 1000 
KFML Denver, Colo. 1000d 
WAVP Avon Park. Fla. 1000d 
WGES Chicago, III. 5000 
WFIW Fairfield. Ill. 500d 
W.ICD Seymour, Ind. 1000d 
KCLN Clinton. Iowa 1000d 
KCBC Des Moines, Iowa 1000 
KNCK Concordia, Kans. 5000 
WANY Albany, Ky. 1000d 
WKIC Hazard, Ky. 5000d 
KNOE Monroe, La. 5000 
WCAT Orange, Mass. 1000d 
WPLM Plymouth, Mass. 1000d 
WCER Charlotte, Mich. 1000d 
KRFO Owatonna, Minn. 500d 
WROA Gulfport, Miss. 1000d 
WQIC Meridian, Miss. 5000d 
KENN Farmington, N.Mex. 5000 
WEOK Poughkeepsie. N.Y. 1000d 
WRIV Riverhead. N.Y. 1000d 
WFBL Syracuse.N.Y. 5000 
WFNC Fayetteville. N.C. 5000 
WKRK Murphy. N.C. 1000d 
WEED Rocky Mount, N.C. 5000 
WADA Shelby, N.C. 500d 
KLPM Minot, N.Dak. 5000 
WOHP Bellefontaine. Ohio 500d 
WFM.1 Youngstown, Ohio 5000 
(CRC Enid, Okla. 1000 
KSLM Salem. Oreg. 5000 
WLAN Lancaster, Pa. 1000 
WHPB Belton, S.C. 500d 
WCSC Charleston, S.C. 5000 
WT.IS Jackson, Tenn. 5000 
KULP El Campo, Tex. 500d 
KBEC Waxahachie, lox. 500d 
KLGN Logan, Utah 1000d 
WEAN Arlington, Va. 5000 
WWOD Lynchburg, Va. 5000 
(LOG Yakima. Wash. 1000 

1400-214.2 
CKBC Bathurst, N.B. 250 
CKCY Sault Ste. Marie, Ont. 250 
CK RN Rouyn, Que. 250 
CKSW Swift Current, Sask. 250 
WMSL Decatur. Ala. 250 
WXAL Demopolis, Ala. 250 
WFPA Ft. Payne. Ala. 250 
WILD Homewood. Ala. 250 
WJHO Opelika. Ala. 250 
(SEW Sitka, Alaska 250 
KCLF Clifton, Ariz. 250 
KONI Phoenix, Ariz. 250 
KTUC Tucson, Ariz. 250 
KVOY Yuma. Ariz. 250 
KELD El Dorado. Ark. 250 
KCLA Pine Bluff. Ark. 250 
KWYN Wynne, Ark. 250 
(RE Berkeley. Calif. 250 
KREO Indio. Calif. 250 
KSDA Redding, Calif. 250 
KCOY Santa Maria. Calif. 250 
(SPA Santa Paula, Calif. 250 
KUKI Ukiah. Calif. 250 
KONG Visalia. Calif. 250 
(RUN Canon City, Colo. 250 
KOTA Delta. Colo. 250 
KFTM Ft. Morgan. Colo. 250 
KBNZ La Junta. Colo. 250 
WSTC Stamford, Conn. 250 
WILI Willimantic. Conn. 250 
WFTL Ft. Lauderdale. Fla. 250 
WIRA Ft. Pierce. Fla. 250 
WRHC Jacksonville, Fla. 250 
WPRY Perry, Fla. 250 
WTRR Sanford, Fla. 250 
WCOS Alma. Ga. 250 
WSGC Elberton, Ga. 250 
WNEX Macon, Ga. 250 
WMGA Moultrie, Ga. 250 
WCOH Newnan, Ga. 250 
WGSA Savannah. Ga. 250 
KART Jerome. Idaho 250 
KRPL Moscow, Idaho 250 
(SPI Sandpoint, Idaho 250 
WOWS Champaign. III. 250 
WGIL Galesburg. III. 250 
WEOA Evansville, Ind. 250 
WBAT Marion. Ind. 250 
KG00 Centerville, lows 100 

Ke. Wove Length W.P. 
KVFO Fort Dodge. Iowa 250 
KVOE Emporia, Kans. 250 
KAYS Hays. Kans. 250 
WCYN Cynthiana, Ky. 100 
WIEL Elizabethtown, Ky. 250 
WFTG London, Ky. 250 
WFPR Hammond, La. 250 
(AO( Lake Charles. La. 250 
WRDO Augusta, Maine 250 
WIDE Biddeford, Maine 250 
WWIN Baltimore, Md. 250 
WALE Fall River. Mass. 250 
WLLH Lowell. Mass. 250 
WHMP Northampton, Mass. 250 
WELL Battle Creek, Mich. 250 
WJLB Detroit. Mich. 250 
WHDF Houghton. Mich. 250 
WMAB Munising, Mich. 250 
WSAM Saginaw. Mich. 250 
WSJM St. Joseph, Mich. 250 
WTCM Traverse City, Mich. 250 
KMHL Marshall, Minn. 250 
WMIN Mpls..St. Paul. Minn. 250 
WHLB Virginia, Minn. 250 
WBIP Bonneville, Miss. 250 
WNAG Grenada, Miss. 
WFOR Hattiesburg. Miss. 
WJQS Jackson, Miss. 
WMBC Macon. Miss. 
KFRU Columbia. Mo. 
KSIM Sikeston, Mo. 
(ITS Springfield. Mo. 
KXGN Glendive. Mont. 
KXLK Great Falls. Mont. 
(COW Alliance. Nebr. 
(LIN Lincoln, Nebr. 
KPTL Carson City, Nev. 
KBMI Henderson, Nev. 
KWNA Winnemucca, Nev. 
WTSL Hanover, N.H. 

250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 

KGFL Roswell. N. Mex. 250 
KTRC Santa Fe, N.Mex. 250 
KCHS Truth or Consequences. 

New Mexico 250 
KTNM Tucumeari, N.Mex. 250 
WOND Pleasantville, N.J. 250 
WABY Albany. N.Y. 250 
WBNY Buffalo, N.Y. 250 
WELM Elmira. N.Y. 250 
WSLB Ogdensburg. N.Y. 250 
WBMA Beaufort, N.C. 250 
WGBG Greensboro, N.C. 250 
WKDX Hamlet. N.C. 250 
WSIC Statesville, N.C. 250 
WLSE Wallace, N.C. 250 
WHCC Waynesville, N.C. 250 
KEY.1 Jamestown. N.Dak. 250 
WPAY Portsmouth. Ohio 250 
KWON Bartlesville. Okla, 250 
KTMC McAlester. Okla, 250 
KNOR Norman. Okla. 250 
(WIN Ashland, Oreg. 250 
KOMB Cottage Grove, Oreg. 250 
WEST Easton. Pa. 250 
WJET Erie. Pa. 250 
WHGB Harrisburg. Pa. 250 
WJAC Johnstown. Pa. 250 
WKBI St. Marys, Pa. 250 
WICK Scranton. Pa. 250 
WRAK Williamsport, Pa. 250 
WHOA San Juan, P.R. 250 
WPCC Clinton. S.C. 500 
WCOS Columbia. S.C. 250 
WGTN Georgetown, S.C. 250 
WTHE Spartanburg, S.C. 250 
WJZM Clarksville, Tenn. 250 
WHUB Cookeville. Tenn. 250 
WLSB Copper Hill, loon. 250 
WKPT Kingsport, Tenn. 250 
WGAP Maryville. Tenn. 250 
WHAL Shelbyville, Tenn. 250 
(RUN Ballinger. Tex. 250 
KBYG Big Spring. Tex. 100 
(UNO Corpus Christi. Tex. 250 
KILE or. Galveston. Tex. 250 
KGVL Greenville. Tex. 250 
KEBE Jacksonville, Tex. 250 
KIUN Pecos, Tex. 250 
(EYE Perryton, Tex. 250 
KVOP Plainview, Tex. 250 
KOWT Stamford, Tex. 250 
(TEN Temple, Tex. 250 
KTFS Texarkana, Tex. 250 
KVOU Uvalde. Tex. 250 
KIXX Provo, Utah 250 
WOOT Burlington, Vt. 250 
WINA Charlottesville. Va. 250 
WLOW Portsmouth, Va. 250 
WHLF So. Boston, Va. 250 
WINC Winchester, Va. 250 
KWLK Longview, Wash. 250 
(TNT Tacoma, Wash. 250 
WBOY Clarkesburg, W.Va. 250 
WRON Ronceverte, W.Va. 250 
WKWK Wheeling. W.Va. 250 
WBTH Williamson. W.Va. 250 
WATW Ashland, Wis. 250 
WBIZ Eau Claire. Wis. 250 
WDUZ Green Bay, Wis. 250 
WRJN Racine, Wis. 250 
WRDB Reedsburg, Wls. 250 
WR1G Wausau, Wis. 250 
KATI Caspar. Wyo. 250 
KODI Cody, Wyo. 250 

Ke. Wave Length W.P. 
WALA Mobile. Ala, 5000 
KTCS Fort Smith. Ark. 500d 
KERN Bakersfield. Calif. 500 
(TEE Carmel, Calif. 500d 
(NYC Marysville, Calif. 5000 
KCAL Redlands, Calif. 1000d 
(COL Ft. Collins, Colo, 1000 
WPOP Hartford. Conn. 5000. 
WDOV Dover, Del. 1000d 
WMYR Fort Myers, Fla. 5000 
WBIL Leesburg, Fla. 1000d 
WDAX McRae, Ga, 1000d 
WLAQ Rome. Ga. 1000 
WRMN Elgin, III. 500d 
WTIM Taylorville. III. 1000d 
KGRN Grinnell, Iowa 500d 
(LEM LeMars, Iowa 1000d 
KCLO Leavenworth, Kans. 500d 
KWBB Wichita. Kans. 1000 
WLBJ Bowling Green, Ky. 5000 
WHLN Harlan, Ky. 5000d 
KDBS Alexandria, La. 1000d 
WGRD Grand Rap.. Mieh, 1000d 
KLF0 Litchfield, Minn. 500d 
WDSK Cleveland, Miss. 1000d 
WBKN Newton. Miss. 500d 
WHIG Eatontown, N.J. 500d 
WDOE Dunkirk, N.Y. 500 
WEGO Concord, N.C. 
WSRC Durham, N.C. 1000d 
WING Dayton, Ohio 5000 
(PAM Portland, Oreg. 5000d 
WLSH Lansford, Pa. 1000d 
KQV Pittsburgh. Pa. 5000 
WYMB Manning. S.C. 1000d 
WCMT Martin, Tenn. 1000d 
(BUD Athens. Tex. 250d 
KVLB Cleveland. Tex. 500 
KXIT Dalhart, Tex. 500d 
(ADO Marshall, Tex. 500 
(RIG Odessa, Tex. 1000 
(BAL San Saba, Tex. 500d 
KNAL Victoria, Tex. 500 
WRIS Roanoke, Va. 5000d 
WKBH LaCrosse, Wis. 5000 
KWY0 Sheridan, Wyo. 1000 

1420—.211.1 
CJMT Chicoutimi, Que. 1000 
CKOM Saskatoon. Sask. 5000 
WACT Tuscaloosa, Ala. 5000d 
KHFH Sierra Vista, Ariz. 1000d 
KPOC Pocahontas, Ark, 1000d 
KSTN Stockton, Calif. 1000 
WLIS Old Saybrook. Conn. 500d 
WBRD Bradenton, Fla. 1000 
WDBF Delray Beach, Fla. 500d 
WSTN St. Augustine, Fla. 1000d 
WAVO Avondale Estates, Ga. 500d 
WRBL Columbus. Ga. 5000 
WLET Toccoa, Ga. 5000d 
WINI Murphysboro, Ill. 500d 
WIMS Michigan City. Ind. 1000 
WOG Davenport. Iowa 5000 
KJCK Junction City, Kans. 1000d 
WTCR Ashland. KY. 5000d 
WHBN Harrodsburg, Ky. 1000d 
WYJS Owensboro. KY. 1000 
KPEL Lafayette, La. 1000 
W BSM New Bedford. Mass, 1000 
WBEC Pittsfleld, Mass. 1000 
WAMM Flint. Mich. 500 
(TOE Mankato, Minn. 5000 
WSUH Oxford, Miss. 1000d 
WQBC Vicksburg, Miss. 1000 
KBTN Neosho, Mn. 500d 
K000 Omaha. Nebr. 500d 
WALY Herkimer. N.Y. 1000d 
WACK Newark, N.Y. 500 
WLNA Peekskill, N.Y. 1000d 
WMYN Mayodan. N.C. 500 
WVOT Wilson. N.C. 1000 
WHK Cleveland. Ohio 5000 
KTJS Hobart, Okla. 1000d 
KYNG Coos Bay, Oreg. 1000d 
Weft! Coatesville. Pa. 5000 
WCED DuBois. Pa. 5000 
WEUC Ponce. P.R. 1000 
WCRE Cheraw, S.C. 1000d 
KABR Abredeen, S.D. 1000d 
WEMB Erwin. Tenn. 1000d 
WKSR Pulaski, Tenn, 1000 
KFYN Bonham. Tex. 250d 
KTRE Lufkin, Tex, 1000 
KGNB New Braunfels, Tex. 1000d 
(PEP San Angelo, Tex. 1000d 
WWSR St. Albans, Vt. 1000d 
WDDY Gloucester. Va, 1000d 
WKTF Warrenton, Va. 5000d 
KITI Chehalis. Wash. 1000d 
KUJ Walla Walla, Wash. 5000 
WPLY Plymouth, Wis. 500d 

1430-209.7 
CKFH Toronto, Ont. 5000 
WFHK Pell City, Ala. 1000d 
KHBM Monticello, Ark, 1000d 
(AMP El Centro, Calif. 1000d 
KARM Fresno, Calif. 5000 
KALI Pasadena, Calif. 5000 
KOSI Aurora, Colo. 5000 
WSDB Homestead, Fla. 500d 
WLAK Lakeland, Fla. 5000 

1410-212.6 
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SU. Wave Length W.P. 
WPCF Panama City, Fla. 5000 
WGFS Covington, Ga. a000r1 
WRCD Dalton, Ga. 1000d 
WWGS Tifton, Ga. 5000d 
WCMY Ottawa, Ill. .500d 
WIRE Indianapolis, Ind. 5000 
KASI Ames, Iowa 1000d 
KMRC Morgan City, La. 500d 
WNAV Annapolis. Md. 1000 
WHIL Medford, Mass. 5000d 
WION Ionia, Mich. 500d 
WBRB Mt. Clemens, Mich. 500d 
WIL St. Louis. Mo. 5000 
KRGI Grand Island, Nebr. 1000 
WNJR Newark. N.J. 5000 
WENE Endicott. N.Y. 5000 
WMNC Morganton, N.C. 5000d 
WRXO Roxboro, N.C. c1000d 
WFOB Fostoria, Ohio 1000 
WCLT Newark, Ohio 500d 
KALV Alva, Okla. 500 
(TUL Tulsa, Okla. 5000 
KGAY Salem. Oreg. 5000d 
WVAM Altoona, Pa. 1000 
WFRA Franklin, Pa. 500d 
WBLR Batesburg, S.C. 51100d 
WATP Marion, S.C. 1000d 
KBRK Brookings, S.Dak. 500d 
WENO Madison. Tenn. 5000d 
WH ER Memphis, Tenn. 1000 
KSTB Breckenridge, Tex. 1000d 
(SI) Giadewater, Tex. 1000d 
KCOH Houston, Tex, 1000d 
(LO Ogden. Utah 5000 
(BBC Mt. Vernon, Wash. 5000 
WEIR Weirton. W.Va. 1000 
WBEV Beaver Dam, Wis. 1000d 

1440-208.2 
WHHY Montgomery, Ala. 5000 
(Po 1< Scottsdale, Ariz. 5000d 
KOKY Little Rock, Ark. 500011 
(VON Napa, Calif. 500 
(PRO Riverside. Calif. 1000 
WBIS Bristol, Conn. 50üd 
WABR Winter Park, Fla. 5000 
WWCC Bremen. Ga. 500d 
WGIG Brunswick. Ga. 5000 
WXLI Dublin. Ga. 1000d 
WRAJ Anna, Ill. 500d 
WPRS Paris, ill. 500d 
WGEM Quincy, III. 1000 
WROK Rockford. III. 1000 
WPGW Portland, Ind. 500d 
KCHE Cherokee. Iowa 500d 
(JAY Topeka. Kans. 5000 
WKLX Paris, 1(y. 1000d 
KMLB Monroe, La. 5000 
WAAB Worcester, Mass. 5000 
WBCM Bay City, Mich. 1000 
WCHB Inkster, Mich. 1000d 
(EVE Minneapolis. Minn. 5000d 
WMVB Millville, N.J. 1000d 
WBAB Babylon, N.Y. 500d 
WJJL Niagara Falls, N.Y. 1000d 
WBLA Elizabethtown, N.C. 1000d 
WBUY Lexington. N.C. 5000d 
KILO Grand Forks. N.D. 1000 
WHHH Warren, Ohio 5000 
KMED Medford. Oreg. 5000 
KODL The Dalles, Oreg. 1000 
WCDL Carbondale, Pa. 5000d 
WGCB Red Lion, Pa. 1000d 
WQOK Greenville, S.C. 5000 
WZYX Cowan, Tenn. 1000d 
WHOM Mckenzie. Tenn. 500d 
(FDA Amarillo, Tex. 5000 
KEYS Corpus Christi, Tex. 1000 
(ONT Denton, Tex. 1000 
KETX Livingston, Tex. 1000d 
W KLV Blackstone. Va. 5000t1 
WH IS Bluefield. W.Va. 5000 
WAJR Morgantown, W.Va. 5000 
WJPG Green Bay, Wis. 5000 

1450-206.8 
CBG Gander. Nfld. 250 
CFAB Windsor, N.S. 250 
MIR Brockville, Ont. 250 
CHEF Granby, P.Q. 250 
CJOY Guelph, 250 
WDNG Anniston. « Ala. 250 
WENN Bessemer. Ala, 250 
WDIG Dothan, Ala, 250 
WFUN Huntsville, Ala. 250 
W LAY Muscle Shoals City. Ala. 250 
(LAM Cordova, Alaska 250 
KAWT Douglas, Ariz. 250 
KNOT Prescott, Ariz. 250 
I(OLD Tucson, Ariz. 250 
(HOG Fayetteville, Ark. 250 
(ENA Mena, Ark. 250 
KyOR Blythe, Calif. 250 
(OWN Escondido, Calif. 250 
(PAL Palm Springs. Calif. 250 
(TIP Porterville. Calif. 250 
(SAN San Francisco, Calif. 250 
(ROO Sonora, Calif. 250 
(VEN Ventura. Calif. 250 
KAGR Yuba City, Calif. 100 
KGIW Alamosa, Colo. 250 
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Ke. Wave Length W.P. 
(YOU Greeley, Colo. 250 
WNAB Bridgeport, Conn. 250 
WILM Wilmington, Del, 250 
WOL Washington, D.C. 250 
WWJB Brooksville, Fla. 250 
WMF.1 Daytona Beach,Fla. 250 
WSKP Miami, Fla. 250 
WBSR Pensacola, Fla, 250 
WSPB Sarasota, Fla, 250 
WSTU Stuart, Fla. 250 
WTNT Tallahassee, Fla. 250 
WGPC Albany, Ga, 250 
WBHF Cartersville, Ga. 250 
WCON Cornelia, Ga. 250 
WKEU Griffin, Ga. 250 
WMVG Milledgeville, Ga. 250 
WCCP Savannah, Ga. 250 
KEOK Payette, Idaho 250 
KEEP Twin Falls, Idaho 250 
WHFC Cicero. III. 250 
WKEI Kewanee, ill. 100 
WCVS Springfield, III. 250 
WANE Ft. Wayne, Ind. 250 
WAS( Lafayette. Ind, 250 
WAOV Vincennes, Ind. 250 
KPIG Cedar Rapids, Iowa 250 
KWBW Hutchinson, Kans. 250 
WTCO Campbellsville, Ky. 250 
WWXL Manchester, Ky. 250 
WPAD Paducah, Ky, 250 
(SIG Crowley, La. 250 
(ROC Natchitoches, La. 250 
WNPS New Orleans, La. 250 
WAGM Presque Isle, Maine 250 
WRKD Rockland, Maine 250 
WKTQ South Paris, Maine 250 
WTBO Cumberland, Md. 250 
WMAS Springfield, Mass. 250 
WATZ Alpena Township, Mich. 250 
WHTC Holland, Mich. 250 
WMIQ Iron Mtn.. Mich. 250 
WIBM Jackson, Mich. 250 
WKLA Ludington, Mich. 250 
WHLS Port Huron, Mich. 250 
KATE Albert Lea, Minn. 250 
(BUN Bemidji, Minn. 250 
KBMW Breckenridge, Minn. 250 e2 
WELY Ely, Minn. 
(DMA Montevideo, Minn. 100 
(FAN St. Cloud, Minn. 250 
WROX Clarksdale, Miss. 250 
WCJU Columbia, Miss. 250 
WJXN Jackson, Miss. 250 
WOK K Meridian, M iss. 250 
WNAT Natchez, Miss. 250 
W ROB West Point, Miss. 250 
WMBH Joplin, Mo, 250 
KIRX Kirksville, Mo, 250 
KOKO Warrensburg, Mo. 250 
l(WPM West Plains, Mo. 250 
1(XXL Bozeman, Mont. 250 
KU DI Great Falls, Mont. 259 
(XLI Missoula, Mont. 250 
KVCK Wolf Point, Mont. 250 
KWBE Beatrice, Nebr. 250 
(CSR Chadron, Nebr. 250 
(ONE Reno, Nev. 250 
WI(XL Concord. N.H. 250 
WFPG Atlantic City, N.J. 250 
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 
WHDL Allegany, N.Y. 250 
WCLI Corning. N.Y. 250 
WWSC Glen Falls. N.Y. 250 
WHDL Olean, N.Y. 250 
WKIP Poughkeepsie, N.Y. 250 
WKAL Rome, N.Y. 250 
WATA Boone. N.C. 250 
WGNC Gastonia, N.C. 250 
WHVH Henderson. N.C. 250 
WH KP Hendersonville, N.C. 250 
WHIT New Bern, N.C. 250 
WJER Dover, Ohio 250 
WMOH Hamilton. Ohio 250 

flg WLEC Sandusky. Ohio 
KWHW Altus, Okla. 250 
KGFF Shawnee. Okla, 250 
KSIW Woodward, Okla. 250 
KWRO Coquille, Dreg, 250 
(ORE Eugene, Oreg. 250 
KFLW Klamath Falls, Oreg. 250 
(IBM La Grande, Oreg. 250 
1(BPS Portland, Oreg. 250 
WLEU Erie. Pa. 250 
WGET Gettysburg. Pa. 
WDAD Indiana. Pa. 
WPAM Pottsville, Pa. 
WMPT So. Williamsport, Pa. 
WMAJ State College, Pa. 
WJPA Washington. Pa. 
WNEL Caguas, P.R. 
WWRI W. Warwick, R.I. 
WaSN Charleston, S.C. 
WCRS Greenwood. S.C. 
WMYB Myrtle Beach, S.C. 
WHSC Hartsville. S.C. 
KYNT Yankton, S.Dak. 
WLAR Athens, Tenn. 
WAGC Chattanooga. Tenn. 
WDSG Dyersburg, Tenn. 
WLAF LaFollette, Tenn. 
WGNS Murfreesboro, Tenn. 
KRIC Beaumont, Tex. 
(BEN Carrizo Sans., Tex. 
KCTI Gonzales. Tex. 
KMBL Junction. Tex. 

250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
100 
250 
250 
250 
250 
250 

Ke. Wave Length W.P. 
KCYL Lampasas, Tex. 250 
KMHT Marshall, Tex. 250 
KCMR McCamey, Tex. 250 
(NET Palestine, Tex. 250 
KSNY Snyder, Tex. 250 
(URA Moab, Utah 250 
KEYY Provo, Utah 250 
KDXU St. George, Utah 250 
WTSA Brattleboro, Vt. 250 
WFTR Front Royal. Va. 250 
WFIEL Lexington, Va. 250 
WMVA Martinsville, Va. 250 
WLPM Suffolk, Va. 250 
KBKW Aberdeen, Wash. 250 
KCLX Colfax. Wash. 250 
(ROC Othello. Wash. 100 
KONP Port Angeles, Wash. 250 
(AYE Puyallup, Wash. 250 
WPAR Parkersburg, W.Va. 250 
WHAW Weston, W.Va. 250 
KFIZ Fond du Lac. Wis, 250 
WDLB Marshfield, Wis. 250 
WPFP Park Falls, Wis. 250 
WRCO Richland Center, Wis. 250 
KBBS Buffalo, Wyo. 250 
KWRL Riverton, Wyo. 250 

1460-205.4 
CJNB N. Battleford, Sask. 10000 
WFMH Cullman, Ala. 5000d 
WPNX Phenix City, Ala. 5000 
KTYM Inglewood, Calif. 1000d 
K DON Salinas, Calif. 5000 
KYSN Colo. Sprgs., Colo. 1000 
WBAR Bartow, Fla. 1000d 
WZEP DeFuniak Springs. 

Florida 1000d 
WMBR Jacksonville, Fla. 5000 
WDMF Buford, Ga. 1000d 
WROY Carmi, III. 1000d 
W KAM Goshen, Ind. 1000d 
WOCH North Vernon, bd. 500d 
KSO Des Moines, Iowa 5000 
KCRB Chanute, Kans, 1000d 
WRVK Mt. Vernon, Ky. 500d 
WAIL Baton Rouge, La. 5000 
KBSF Springhill, La. 1000d 
WBET Brockton, Mass. 1000 
WBRN Big Rapids. Mich. 1000d 
WPON Pontiac, Mich, 500 
KADY St. Charles, Mo. 5000d 
KRNY Kearney, Nebr, 5000d 
KENO Las Vegas, Nev. 1000 
WOKO Albany, N.Y. 5000 
WVOX New Rochelle, N.Y. 500d 
WH EC Rochester, N.Y. 5000 
WFVG Fuquay Sprgs., N.C. 1000d 
WMMH Marshall, N.C, 500c1 
WBNS Columbus, Ohio 5000 
WPVL Painesville, Ohio 500d 
(PL( Dallas, Oreg. 500d 
WMBA Ambridge, Pa. 500d 
WCMB Harrisburg, Pa. 5000 
WBCU Union, S.C. 1000 
WJAK Jackson, Tenn. 1000d 
WEEN Lafayette, Tenn. 1000d 
KBRZ Freeport, Tex,. 500d 
KLLL Lubbock, Tex, 1000d 
WACO Waco. Tex, 1000 
WPRW Manassas, Va. 500d 
WRAD Radford, Va. 5000 
K I MA Yakima, Wash, 5000 
WRAC Racine, Wis, 500d 

1470-204.0 
CHOW Welland, Ontario 500d 
WBLO Evergreen, Ala. 1000d 
KBLO Hot Springs, Ark. 1000d 
(BMX Coalinga, Calif. 500d 
KUTY Palmdale, Calif. 1000d 
KXOA Sacramento, Calif. 1000 
WMMW Meriden. Conn. 1000d 
WDCL Tarpon Sprgs., Fla. 5000d 
WAAG Adel, Ga. 1000d 
WDOL Athens, Ga. 1000d 
WCLA Claxton, Ga. 1000 
WRGA Rome, Ga. 5000 
WMBD Peoria, III. 5000 
WCBC Anderson, led, 1000d 
KTRI Sioux City. Iowa 5000 
KWVY Waverly. Iowa 1000d 
(ARE Atchison, Kans, 1(100 
WSAC Radcliff. Ky. 1000d 
(PLC Lake Charles. La. 5000 
WLAM Lewiston, Maine 5000 
W.IDY Salisbury. Md. 5000d 
WTTR Westminster, Md. 1000d 
WSRO Marlborough, Mass. 1000d 
WNBP Newburyport, Mass. 500d 
WKMF Flint, Mich. 1000 
WKLZ Kalamazoo, Mich. 500d 
(ANO Anoka, Minn. 1000d 
WCF1.1 Brookhaven, Miss. 1000d 
WNAU New Albany, Miss. 500d 
KGHM Brookfield, Mo. 500d 
KTCB Malden, Mo, 1000d 
WT1(0 Ithaca, N.Y. 1000d 
WPDM Potsdam, N.Y. 1000d 
WBIG Greensboro, N.C. 5000 
WPNC Plymouth. N.C. 1000d 
WTOE Spruce Pine, N.C. 1000d 
WOHO Toledo. Ohio 1000 
KVLH Pouls Valley, Okla. 250d 
(VIN Vinita, Okla. 500d 
WSAN Allentown, Pa, 5000 

¡Cc. Wave Length W.P. 
WEAR Farrell, Pa, 1000d 
WOIC Columbia, S.C. 5000d 
WEAG Alcoa, Tenn. 1000d 
WH ER Memphis, Tenn, 1000d 
WVOL Nashville. Tenn. 1000d 
KRBC Abilene, Tex. 5000 
KWRD Henderson, Tex. 500d 
KCNY San Marcos, Tex. 250d 
KELA Centralia, Wash. 5000 
KSEM Moses Lake, Wash, 5000 
WPLH Huntington, W.Va, 5000d 
WBKV West Bend, Wis, 500d 
KSPR Casper, Wyo. 5000 

1480-202.6 
WABB Mobile, Ala. 5000 
KH AT Phoenix, Ariz. 500 
l(GLU Safford. Ariz. 1000 
KTCN Berryville, Ark, 1000 
KIEM Eureka, Calif. 5000 
KYOS Merced. Calif. 5000 
KWIZ Santa Ana, Calif. 1000 
WAPG Arcadia, Fla, 1000d 
WEZY Cocoa. Fla. 1000d 
WTHR Panama Beach, Fla. 500d 
WYZE Atlanta, Ga. 
WRDW Augusta, Ga. 
WTH I Terre Haute, bd. 
WRSW Warsaw, Ind. 
KLEE Ottumwa, Iowa 
KB KC M ission, Kans. 
(LEO Wichita, Kans. 
W KOA Hopkinsville, Ky. 
WNKY Neon. Ky. 
WTLO Somerset, Ky. 
KANV Jonesville, La. 
KJOE Shreveport, La. 
WSAR Fall River, Mass. 
WMAX Grand Rapids, 

Michigan 
KAUS Austin, Minn. 
KGCX Sidney, Mont. 
KLMS Lincoln, Nebr, 
KWEW Hobbs, N.Mex, 
WLEA Hornell, N.Y. 
WHOM New York, N.Y. 
WREN Remsen, N.Y. 
WW01( Charlotte. N.C. 
WYRN Louisburg, N.C. 
WAGR Lumberton, N.C. 
WMS.1 Sylva. N.C. 
WHBC Canton, Ohio 
WCIN Cincinnati, Ohio 
WTRA Latrobe, Pa. 
WDAS Philadelphia, Pa, 
W1SL Shamokin, Pa. 
WLOK Memphis, Tenn. 
(BOX Dallas, Tex. 
KLVL Pasadena, Tex. 
WCFR Springfield, Vt. 
WBBL Richmond, Va. 
WLEE Richmond, Va. 
WBLU Salem, Va. 
l(PVA Camas. Wash. 
WISC Madison. Wis. 

1490-201.2 
CFRC Kingston, Ont. 100 
CKCR Kitchener, Ont. 250 
CI(BM Montaquy, Que. 250 
WANA Anniston, Ala. 250 
WAIF Decatur, Ala. 250 
WRLD Lanett, Ala. 250 
WHBB Selma, Ala. 250 
KYCA Prescott, Ariz. 250 
(AIR Tucson, Ariz. 250 
(XAR Hope. Ark. 250 
(TLO Mtn. Home, Ark. 250 
(DRS Paragould. Ark. 250 
(OTN Pine Bluff, Ark. 250 
(XR.1 Russellville, Ark. 250 
(MAP Bakersfield, Calif. 250 
(PAS Banning, Calif. 250 
KBLA Burbank, Calif. 250 
KICO Calexico, Calif. 250 
KOWL Lake Tahoe. Calif. 250 
(AFP Petaluma, Calif. 250 
KBLF Red Bluff, Calif. 250 
KDB Santa Barbara, Calif. 250 
KSYC Yreka, Calif. 250 
(BOL Boulder, Colo. 250 
[(CMS Manitou Soros., Colo, 100 
KOLO Sterling. Colo. 250 
WNLC New London, Conn. 250 
WTOR Torrington, Conn. 250 
WTRL Bradenton, Fla. 250 
WJBS DeLand, Fla. 250 
WMET Miami Beach, Fla. 250 
WSRA Milton. Fla, 250 
WRGR Starke, Fla. 250 
WTTB Vero Beach, Fla. 250 
WSI R Winter Haven, Fla. 250 
WMOG Brunswick. Ga. 250 
WMJM Cordele, Ga. 250 
WMRE Monroe. Ga. 250 
WSFB Quitman, Ga. 250 
WSNT Sandersville, Ga. 250 
WSYL Sylvania. Ga. 250 
KTOH Libya, Hawaii 250 
(CI D Caldwell, Idaho 250 
W 1( RO Cairo, III. 250 
WDAN Danville, III. 250 
WAMV East St. Louis, Ill. 250 
WOPA Oak Park. III. 250 
WKBV Richmond. Ind. 250 
WNDU South Bend. Ind. 250 

5000d 
5000 
1000 
500 

500d 
500d 
5000 
1000d 
1000d 
1000d 
500d 
1000d 
5000 

1000d 
1000 
5000 
1000 
1000 

1000d 
5000 

1000d 
1000d 
500d 
1000 

5000d 
5000 
1000d 
500d 
1000 
1000 

5000d 
5000 
1000 

1000d 
5000 
5000 

5000d 
1000d 
1000 



tic. Wave Length W.P. 
(BUR Burlington, iûwa 250 
WDBQ Dubuque, Iowa 250 
(RIB Mason City, Iowa 250 
KTOP Topeka. Kans. 250 
WFKY Frankfort, Ky. 250 
WKAY Glasgow. Ky. 250 
WO MI Owensboro, KY. 250 
WSIP Paintsville. Ky. 250 
WIKC Bogalusa, La. 250 
KEUN Eunice. La. 250 
(CIL Houma. La. 250 
(RUS Ruston, La. 250 
WPOR Portland, Maine 250 
WTVL Waterville, Maine 250 
WARK Hagerstown, Md. 250 
WHAV Haverhill, Mass. 250 
WMRC Milford, Mass. 100 
WTXL W. Springfield, Mass. 250 
WAB1 Adrian, Mich. 250 
WBFC Fremont, Mich. 250 
WMDN Midland, Mich. 250 
KXRA Alexandria, Minn. 250 
KOZY Grand Rapids, Minn. 250 
KLGR Redwd. Falls. Minn. 100 
WLOX Biloxi. Miss. 250 
WCLD Cleveland. Miss, 250 
WHOC Philadelphia. Miss. 250 
WELO Tupelo, Miss. 250 
WVIM Vicksburg, Miss. 250 
KOMO Carthage, Mo. 250 
(TIR Rolla, Mo, 250 
KDRO Sedalia, Mn. 250 
(BOW Butte, Mont, 250 
KBON Omaha, Nebr, 250 
WLDB Atlantic 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. 250 
WICY Malone. N.Y. 250 
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. 250 
WRNB New Bern, N.C. 250 
WRMT Rocky Mount, N.C. 250 
WSTP Salisbury, N.C. 250 
KNDC Hettinger, N.Dak. 250 
KOVC Valley City, N.Dak. 250 
WBEX Chillicothe, Ohio 250 
W1M0 Cleveland Hghts., Ohio 250 
WOH I E. Liverpool. Ohio 250 
WMOA Marietta. Ohio 250 
WMRN Marion, Ohio 250 
KWRW Guthrie, Okla. 100 
KBIX Muskogee, Okla. 250 
(ERR Baker, Oreg. 250 
KRNR Roseburg, Oreg. 250 
1(BZY Salem, Oreg. 250 
WESB Bradford, Pa. 250 
WAZL Hazleton, Pa. 250 
WARD Johnstown, Pa. 250 
WGAL Lancaster, Pa, 250 
WBCB Levittown, Pa. 250 
WMRF Lewiston, Pa. 250 
WMGW Meadville, Pa. 250 
WNBT Wellsboro, Pa. 250 
WMDD Fajardo. P.R. 250 
WGCD Chester, S.C. 250 
WMRB Greenville, S.C. 250 
KORN Mitchell, S.Dak. 250 
WOP1 Bristol, Tenn, 250 
WDXE1 Chattanooga, lene. 250 
W11M Lewisburg, Tenn. 250 
WDXL Lexington, Tenn. 250 
KNOW Austin, Tex. 250 
KIBL Beeville, Tex. 250 
REST Big Spring. Tex. 250 
KHUZ Borger, let. 250 
KNEL Brady. Tex. 250 
(SAM Huntsville, Tex. 250 
(VOZ Laredo, Tex. 250 
(VOW Littlefield, lox. 250 
(PLI Paris, Tex. 250 
KGKB Tyler. Tex. 250 
KVWC Vernon. Tex. 25 
KVOG Ogden, Utah 2500 
W1KE Newport. Vt. 250 
WCVA Culpeper, Va. 250 
WVEC Hampton. Va, 250 
WAYB Waynesboro, Va. 250 
KBRO Bremerton, Wash. 250 
(LOG Kelso, Wash. 250 
(ENE Toppenish, Wash. 250 
KTEL Walla Walla, Wash. 250 
WHIRS Charleston. W.Va, 250 
WTCS Fairmont, W.Va. 
WLOH Princeton, W.Va. gg 
WC EZ Beloit, Wis. 250 
WLCX LaCrosse, Wis. 250 
W1GM Medford, Wis, 250 
WOSH Oshkosh, Wis. 250 
KIML Gillette, Wyo, 250 
KRTR Thermopolis, Wyo. 250 
KGOS Torrington. Wyo. 250 

Mc. Wave Length W.P. 

1500-199.9 
CHUC Port Hope, Ont. 
KXRX San lose, Calif. 
WTOP Washington, D.C. 
W1B1( Detroit, Mich. 
KSTP St. Paul, Minn. 
KTX0 Sherman, Tex, 

1510-199.1 
CKOT Tillsonburg, Ont. 
(ASK Ontario, Calif. 
KTIM San Rafael, Calif. 
RUDY Littleton, Colo. 
WKAI Macomb, III. 
WMEX Boston, Mass. 
KANS Independence, Mo. 
WLAC Nashville, Tenn. 
KCTX Childress, Tex, 
KSTV Stephenville. Tex. 
(GA Spokane, Wash. 
WAUX Waukesha, Wis. 

1000 
1000 

50000 
10000 
50000 

250 

1000d 
250d 
1000d 
1000 
2500 
5000 

1000d 
50000 
2500 
2500 
50000 
2500 

1520-197.4 
RACY Port Hueneme, Calif. 250 
WHOW Clinton. III. 10000 
KSIB Creston, Iowa 1000d 
WKBW Buffalo, N.Y. 50000 
WFYI Mineola, N.Y. 250d 
KOMA Okla, City, Okla. 50000 
KGON Oregon City, Oreg. 10000 
WWWW Rio Piedras, P.R. 250 

1530-196.1 
KFBK Sacramento, Calif. 
WCKY Cincinnati, Ohio 
KGBT Harlingen. Tex. 

1540-195.0 
ZNS Nassau, B.W.I. 5000 
KPOL Los Angeles, Calif. 10000 
WSMI Litchfield, Ill, 1000d 
WBNL Boonville, led. 250d 
WLOI LaPorte, led. 250d 
KXEL Waterloo, Iowa 50000 
KNEX McPherson, Kans. 250d 
KLI(C Parsons, Kans. 2500 
WDON Wheaton, Md. 2500 
WPTR Albany, N.Y. 50000 
WI FM Elkin, N.C. 250d 
WABQ Cleveland, Ohio 1000d 
Wleill Philadelphia, Pa. 1000d 
WPTS Pittston. Pa. 1000d 
WPME Punxsutawney, Pa. 10000 
WADK Newport, R.I. 1000t1 
(CUL Ft. Worth, lux. 10000 
KGBC Galveston, let. 1000 
KUBO San Antonio,Tex. 2500 
WTKM Hartford. Wis. 500d 

50000 
50000 
50000 

1550-193.5 
CBE Windsor, Ont. 
WAAY Huntsville, Ala. 
KOBY San Fran.. Calif. 
KENT Shreveport, La. 
KRES St. Joseph. Mo. 
WLOA Braddock, Pa. 
WBSC Bennetsville, S.C. 

1560-192.3 
CFRS Simcoe, Ont. 
KPMC Bakersfield, Calif. 
WBYS Canton, Ill. 
KSWI Council Bluffs, Iowa 
WDXR Paducah, Ky. 
WQXR New York, N.Y. 
WINS Coshocton, Ohio 
WTOD Toledo, Ohio 
KWCO Chickasha, Okla, 
WENA Bayamon, P.R. 
KH BR Hillsboro. Tex. 

10000 
5000 
10000 
1000 
5000 

10000 
10000 

250d 
10000 
250d 
500d 
1000 

50000 
1000d 
10000 
1000 
250 

250d 

1570-191.1 
CHUB Nanaimo, B.C. 10000 
CFRY Portage la Prairie. 

Manitoba 250i1 
, . . 

CFOR Orillia, Ont. 10000 
WCRL Oneonta, Ala. 250d 
WRW.1 Selma. Ala, 1000d 
KRI(C King City, Calif. 250d 
KCYR Lodi, Calif. 1000d 
KACE Riverside, Calif. 1000d 
KLOV Loveland. Colo. 2500 
WTWB Auburndale, Fla. 1000d 
WFBF Fernandina Beach. 

Fl"cla 1000d 
WJOE Ward Ridge, Fla. 250d 
WCP1( College Park, Ga. 1000d 
WGSR Millen, Ga. 250d 
WOKI Alton, Ill, 1000d 
WFRL Freeport, Ill. 1000d 
WBEE Harvey. Ill. 1000d 
WTAY Robinson, Ill. 250d 
WILD Frankfort. Ind, 250d 
WAWK Kendallville, Ind. 250d 

WAMY Amory, Miss. 
WGLC Centreville, Miss. 
WESY Leland, Miss. 
WPMP Pascagoula, Miss. 
KBIA Columbia. Mo. 
KNIM Maryville. Mn. 
WCRV Washington. N.J. 
(HAM Albuquerque. N.Mex. 
WPAC Patchogue, N.Y. 
KZKY Albemarle, N.C. 
WTYN Tryon. N.C. 
WYKO Columbus, Ohio 
KLTR Blackwell, Okla. 
WCOY Columbia. Pa. 
WANB Waynesburg, Pa, 
WBPD Orangeburg, S.C. 
WYCL York, S.C. 
WTUC Union City. Tenn. 
(OAF Gainesville, Tex. 
K1RT Mission, Tex. 
KTLU Rusk. Tex, 
(WED Seguin, Tex. 
(EVA Shamrock, Tex. 
WI LA Danville, Va. 
WPUV Pulaski, Va. 
WTTN Watertown, Wis. 

Re. Wave Length W.P. 
WLRP New Albany, Ind. 10000 
KMCD Fairfield, Iowa 250d 
WW1 Webster City, Iowa 250d 
(NOV Marysville, Kans. 250c1 
KWSK Pratt, Kans. 250d 
WK KS Vanceburg, Ky. 250d 
WABL Amite, La. 500d 
KLLA Leesville, La. 250d 
(MAR Winnsboro, La. 500d 
WADE Towson, Md. 10000 
WPEP Taunton, Mass. 1000d 
WDEW Westfield, Mass. 1000d 
WhIfIP Flint, Mich. 1000d 
WFUR Grand Rapids. 

Michigan 1000d 
(MRS Morris, Minn. 1000d 
WONA Winona, Miss. 1000d 
KLEX Lexington, Mo. 250d 
WFLR Dundee. N.Y. 1000d 
WBUZ Fredonia, N.Y. 250d 
WNCA Siler City. N.C. 10000 
WHOT Campbell, Ohio 250d 
WCLW Mansfield, Ohio 250d 
WPTW Piqua, Ohio 2500 
(TAT Frederick, Okla. 250d 
KOLS Pryor, Okla. 1000d 
KRWC Forest Grove, Oreg. 10000 
KOHU Hermiston, Oreg. 1000d 
WBUX Doylestown. Pa. 10000 
WAKU Latrobe, Pa. 10000 
WMLP Milton, Pa. 1000d 
WFGN Gaffney. S.C. 250d 
WLSC Loris. S.C. 1000d 
W H LP Centerville, Tenn. 10000 
WCLE Cleveland. Tenn. 10000 
WIRE Ripley, Tenn. 2500 
KZOL Muleshoe, Tex. 250d 
(TER Terrell. Tex. 250d 
WKIC Salt Lake City. Utah 500d 
WYTI Rocky Mount, Va. 1000d 
WEER Warrenton, W.Va. 500d 
WAPL Appleton, Wis. 1000d 

1580-189.2 
CBJ Chicoutimi, Que. 10000 
WJHB Talladega, Ala. 1000d 
KPCA Marked Tree, Ark, 250d 
KFDF Van Buren, Ark. 1000d 
KWIP Merced. Calif. 500d 
(DAY Santa Monica. 

Calif. 100000 
(PI K Colorado Sprgs.. Colo, 5000d 
WWIL Ft. Lauderdale, Fla. 1000 
W1OK Mount Dora, Fla. 10000 
WCLS Columbus, Ga. 1000d 
WLBA Gainesville, Ga, 5000d 
WDQN DuQuoin, Ill. 250d 
WBBA Pittsfield. Ill. 250d 
WKID Urbana, Ill. 2500 
WCNB Connersville, led. 250d 
WJVA South Bend, led. 10000 
WAMW Washington, Ind. 250d 
(CHA Charles City, Iowa 5000 
WFMA Davenport, Iowa 5000 
KDSN Denison, Iowa 500d 
WGOR Georgetown, Ky. 
WMTL Leitchfield, Ky. 
WPKY Princeton, Ky. 
KLUV Haynesville, La. 
(LOI) Lake Charles, La. 1000 
WPGC Bradbury Hats., Md. 10000d 
WOWE Allegan, Mich, 2500 
KDOM Windom, Minn. 250d 

5000d 
250d 
1000 

1000d 
250c1 
2500 
500d 
1000d 
5000d 
250d 
250d 
10000 
250d 
500d 
250d 

1000d 
250d 
250d 
250d 
10000 
500d 
1000d 
2500 

10000 
5000d 
2500 

250d 
250d 
250d 
250d 

1590-188.7 
WATM Atmore. Ala. 5000d 
WVNA Tuscumbia, Ala. 50000 
(PEA Pine Bluff, Ark. 10000 
ROJO San Jose, Calif. 1000 
KUDU Ventura, Calif. 1000 
WBRY Waterbury, Conn. 5000 
WILZ St. Petersburg Beach, 

Florida 1000d 

¡Cc. Wave Length W.P. 
WDAT S. Daytona Bch., Fla. 1000d 
WALE Albany, Ga. 1000 
WLFA Lafayette, Ga. 50000 
WNMP Evanston, Ill. 1000d 
WQUB Galesburg, Ill. 5000d 
WGEE Indianapolis, led. 50000 
WPCO Mt. Vernon, Ind. 5000 
KWBG Boone, Iowa 1000 
KVGB Great Bend, Kans. 5000 
WLBN Lebanon, 1(y. 10000 
KEVL White Castle. La, 1000d 
WTVB Coldwater, Mich, 5000 
WDOG Marine City. Mich. 1000d 
WOK1 Jackson, Miss. 50000 
KDEX Dexter, Mo. 1000d 
KPRS Kansas City. Mo. 1000d 
KMAM Tularosa, N.Mex, 10000 
WEHH Elmira Heights. 

Horseheads, N.Y. 5000 
WNYS Salamanca, N.Y. 1000d 
WGTC Greenville, N.C. 50000 
WNOS High Point, N.C. 10000 
WAKR Akron. Ohio 5000 
WSRW Hillsboro, Ohio 500d 
KH EN Henryetta, Okla. 5000 
KT1L Tillamook. Oreg. 250 
WXRF Guayama. P.R. 1000 
WCBG Chambersburg. Pa. 5000d 
WDRF Chester, Pa. 1000 
WABV Abbeville, S.C. 1000d 
WACA Camden, S.C. 10000 
KCCR Pierre, S.Dak. 10000 
W1S0 Jonesboro, leen. 50000 
WDBL Springfield. Tenn. 10000 
(GAS Carthage, Tex. 1000d 
KERC Eastland, Tex, 500d 
KYOK Houston, Tex, 5000 
KCBD Lubbock, Tex. 1000 
(BUS Meula, lux. 500d 
(ANN Sinton, Tex, 1000d 
WEZL Richmond. Va. 50000 
KT1X Seattle, Wash. 50000 
WSWW Platteville, Wis. 10000 
WTRW Two Rivers, Wis. 10000 

1600-187.5 
CHVC Niagara Falls. Ont. 5000 
WEUP Huntsville. Ala, 10000 
WAPX Montgomery, Ala. 1000 
(GOT Fresno, Calif. 10000 
(WOW Pomona, Calif. 1000 
KUBA Yuba City, Calif. 1000 
KLAK Lakewood, Colo, 1000 
WKEN Dover. Del. 500d 
WKTX Atlantic Beach, Fla. 10000 
WKWF Key West, Fla. 500 
WO KB Winter Garden, Fla. 10000 
WGICA Atlanta, Ga. 1000d 
WMCW Harvard, III. 500d 
WBTO Linton, Ind, 5000 
WARU Peru. Ind. 1000d 
KLGA Algona, Iowa 5000d 
1(CRG Cedar Rapids, Iowa 5000 
KMDO Ft. Scott. Kans. 500d 
WNES Central City, Ky. 5000 
WSTL Eminence, Ky. 500d 
KFNV Ferriday, La. 1000d 
KLFT Golden Meadow, La. 1000d 
KLV1 Vivian, La. 500d 
WINX Rockville, Md. 1000 
WBOS Brookline, Mass. 5000 
WTYM East Longmeadow, 

Mass. 5000d 
WHRV Ann Arbor, Mich. 1000 
WTRU Muskegon, Mich. 5000 
WKDL Clarksdale, Miss. 10000 
WLAU Laurel, Miss, 5000d 
KATZ St, Louis. Mo. 5000 
KTTN Trenton, Mo. 500d 
WONG Oneida, N.Y. 1000d 
WWRL Woodside, N.Y. 5000 
WG1V Charlotte, N.C. 1000d 
WIDU Fayetteville, N.C. 10000 
WFRC Reidsville. N.C. 1000 
WBLY Springfield, Ohio 101100 
KUSH Cushing. Okla, 10000 
KASH Eugene, Dreg, 1000 
WHOL Allentown, Pa. 500d 
WEZN Elizabethtown, Pa. 5000 
WFIS Fountain Inn. S.C. 10000 
WGUS N. Augusta. S.C. 500 
WHET Harriman, Tenn. 5000d 
WKB.1 Milan, Tenn. 1000d 
(EBB Borger, Tex, 5000 
KBOR Brownsville, Tex. 1000 
KWEL Midland, Tex. 1000 
KCFH Cuero, Tex. 500d 
KMAE McKinney, Tex. 10000 
KOGT Orange, Tex, 1000 
(BBC Centerville, Utah 1000d 
WBOF Virginia Bch., Va. 1000d 
WHLL Wheeling, W.Va. 50000 
WCWC Ripon, Wis. 50000 
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U. S. and Canadian AM Stations by Location 
Abbreviations: CL., call lettet s; 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. Location C.L. Kc. N.A. Location C.L. Kc. N.A. 
Abbeville. La. KROF 960 Ann Arbor. Mich. WH RV 1600 A WSID 1010 
Abbeville. S.C. WABV 1590 WPAG 1050 WWIN 1400 A-M 
Aberdeen, Md. WAMD 970 Anna, III. WRAJ 1440 Bamberg, S.C. WWBD 790 
Aberdeen, Miss. WMPA 1240 Anniston, Ala. WANA 1490 Bangor, Maine WAB1 910 A-M 
Aberdeen, S.Dak. KABR 1220 WDNG 1450 A WGUY 1230 C 

KSON 930 A WHMA 1390 WLBZ 620 N 
Aberdeen, Wash. KBKW 1450 Anoka, Minn. KANO 1470 Banning, Calif. (PAS 1490 

ItXR0 1320 M Ansonia, Conn. WADS 690 Barboursville, Ky. WBVL 950 
W AT 1( 900 Bardstown, Ky. W BHT 1320 Abilene, Tex. KRBC 1470 A Antigo , Wis. 

KNIT 1280 Artesia. N.M. KSVP 990 M Barnesboro, Pa. WNCC .140 
KW KC 1340 M Antigonish, B.S. CIF X 580 Barnwell. S.C. W BAW 740 

Abingdon. Va. WBBI 1230 Apollo. Pa. WAVL 910 Barrie. Ont. CKBB 950 
Ada, Okla, KADA 1230 A Apple Valley, Cal. KAVK 960 Barstow, Calif. KWTC 1230 A 
Adel, Ga. WAAG 1470 Appleton, Wis. WAPL 1570 Bartlesville. Okla. KWON 1400 M 
Adrian, Mich. WABJ 1490 A WHBY 1230 M Bartow. Fla. WBAR 1460 
Agana. Guam KUAM 610 N Arcadia, Fla. WAPG 1480 Bastrop, La. (TRY 730 
Aguadilla, P.R. WABA 850 Arcata. Calif. KENL 1340 KGAN 1340 

WGRF 1340 Ardmore, Okla. KVSO 1240 A Batavia. N.Y. WBTA 1490 M 
Ahoskie, N.C. WRCS 970 Arecibo, P.R. WCNIN 1280 Batesburg, S.C. WBLR 1430 
Aiken. S.C. WAKN 990 WM IA 1070 Batesville, Ark. KiITA 1340 
Akron, Ohio WAKR 1590 A W N I I( 1230 Batesville. M iss. W BL E 1290 

WADC 1350 C Arkadelphia, Ark. I(VliC 1240 M Bath. Maine WNIMS 730 
WCUE 1150 Arkan. City, Kans. ¡(SO 1< 1280 Bathurst, N. B. CI(BC 1400 
WHKK 640 M Arlington, Fla. WTTT 1220 Baton Rouge. La, WAIL 1460 M 

Alamogordo, N.M. KALG 1230 M Arlington. Va, WARL 780 WEND 1380 
KRAC 1270 W EA ol 1390 W1BR 1300 

Alamosa.Colo. KG1W 1450 M Artesia, N.M. KSVP 990 M W1130 1150 N 
Albany, Ga. WALB 1590 A Asbury Park. N.J. WJL1( 1310 WLCS 910 

WGPC 1450 C Asheboro, N.C. WGWR 1260 WX01( 1260 
WJAZ 1050 Asheville. N.C. WISE 1310 Battle Creek, Mich.WBCK 930 

Albany, KY. WANY 1390 W LOS 1380 N-M•A WELL 1400 A 
Albany, Minn. KASM 1150 WSKY 1230 Baxley, Ga. WHAB 1260 
Albany, N.Y. WARY 1400 WWNC 570 C Bay City, Mich. WBCM 1440 A 

WOKO 1460 M Ashland. Ky. WCMI 1340 C WWBC 1250 
WPTR 1540 A WTCR 1420 Bay City. Tex. KIOX 1270 M 
wHow 590 C Ashland, Ohio WNCO 1340 Bay Minette, Ala. WBCA 1150 

Albany. Oreg. KW IL 790 M Ashland, Greg, KW IN 1400 M Bayamon. P.R. W ENA 1560 
KABY 990 Ashland. Wis. WATW 1400 Baytown, Tex. KRCT 650 

Albemarle. N.C. WABZ 1010 Ashtabula, Ohio W 1CA 970 KREL 1360 
WZKY 1580 Astoria. Oreg. KAsT 1370 m Beatrice, Nebr. KWBE 1450 

Albert Lea, Minn. KATE 1450 A KVAS 1230 Beaufort, N.C. WBM A 1400 
Albertville. Ala. WAVU 630 Atchison, Kans. KA RE 1470 Beaufort. S.C. WBEU 960 

wjmw 730 Beaumont, Tex. KF 0 NI 560 A Albion. Mich. WALM 1260 Athens, Ala. 
Albuquerque, N.M. KABQ 1350 Athens, Ga. WGAU 1340 C ¡(JET 1380 

KDEF 1150 WOOL 1470 KRIC 1450 
KGGM 610 C WRFC 960 KTRM 990 

H013 1030 N Athens. Ohio WATH 970 Beaver Dam. Wis. WBEV 1430 
KQEO 920 M WOUB 1340 Beaver Falls, Pa. WBVP 1230 
¡(LOS 1450 Athens, Tenn, WLAR 1450 M Beckley, W. Va. WJLS 560 C 
KHAM 1580 A Athens, Tex. (BUD 141 0 WW NR 620 

f;‘,Ileeraii"clieernneity. AlaW K EAG 1470 Atlanta, Ga. WAGA 590 C Bedford, Ind. WBIW 1340 
WA 1< 1940 Bedford, Pa. WBFD 1310 
WAOK 1380 Bedford. Va. WBLT 1950 

‘Ygra ¡tg8 Reenli'riee:ei, WOMP 1290 M KIBL 1490 

%YOST 920 A Bellefontaine, Ohio WOHP 1390 
WI IN 970 Bellefonte, Pa. WBLF 1330 
WQXI 790 Belle Glade. Fla. WSWN 900 
WSB 750 N Belleville, Ont. CJBQ 800 

Atlanta, Tex. WYZE 1480 M Belleville. Ill. WIBV 260 
A LT 900 Bellevue, Wash. K F 1( F 1330 

1 
K  

Atlantic, Iowa ¡(JAN 1220 Bellingham, Wash. (PUG 1170 M 
Atlantic Beach, Fla. W (TX 1600 ¡(VOS 790 A 
Atlantic City, N.J. WFPG 1450 C Bellingham-Ferndale, Wash. 

WLDB 1490 M KENY 930 
WMID 1340 A Belmont. N.C. WCGC 1270 M-A 

Atmore, Ala. WATM 1590 Beloit, Wis. WBEL 1380 
Attleboro, Mass. WARA 1320 WGEZ 1490 M 
Auburn, Ala. WAUD 1230 A Belton. S.C. WHPB 1390 
Auburn, Calif. KAHI 950 Bemidji, Minn. KBUN 1450 M 
Auburn, N.Y. WMBO 1340 M Bend. Oreg. KBND 1110 A 
Auburn, Wash. KASY 1220 Bennetsville, S.C. WBSC 1550 M 
Auburndale, Fla. WTWB 1570 Bennington, Vt. WBTN 1370 
Augusta, Ga. WAUG 1050 Benson, Minn. KBMO 1290 

WBBQ 1340 m Benton. Ark. K BBA 690 
WBIA 1230 N Benton. 1(y. WCBL 1290 
WGAC 580 A Benton Harbor, Mich.WHFB 1060 
WRDW 1480 C Berkeley. Calif. 1(6E 1400 

Augusta. Maine WRDO 1400 N Berkeley Springs, W.Va. 
WFAU 1340 M WCST 1010 

Aurora, Ill. WMRO 1280 Berryville. Ark. KTCN 1480 
KOSI 1430 Berlin. N.H. Aurora, Colo. WI(Cf3 1230 

Austin, Tex. KNOW 1490 A Bessemer. Ala. WENN 1450 
KAUS 1480 M Berwick, Pa. Austin, Minn. WBRX 1280 

KTBC 590 C Bethesda. Md, WUST 1120 
KOKE 1370 Bethlehem, Pa. WGPA 1100 
(VET 1300 M Biddeford, Maine WIDE 1400 M 

Avalon, Calif. (BIG 740 Big Lake. Tex. KBLT 1290 
Avon Park, Fla. WAVP 1390 Big Rapids. Mich, WBRN 1460 
Avondale Estates, Ga, WAVO 1420 Big Sprg., Tex. (BST 1490 A 
Babylon, N.Y. WBAB 1440 I( H EM 1270 

WGLI 1290 KBYG 1400 M 
Bad Axe. Mich. WLEW 1340 Big Stone Gap, Va. WLSD 1220 
Bainbridge, Ga. WM GB 9313 Bijou, Calif. WOW L 1490 

WAZA 1360 Biloxi, Miss. W LOX 1490 M 
Baker, Oreg. KBKR 1490 WYMI 570 
Bakersfield, Calif. KAFY 550 M Billings, Mont. KBMY 1240 M 

(BIS 970 KGHL 790 N 
K KERN 1410 C 001( 970 C 

(GEE 1230 KOYN 910 
KIKK 800 Binghamton, N.Y. WINR 680 N 
KLYD 1350 WKOP 1360 M 
KMAP 1490 WNBF 1290 C 
KPMC 1560 A Birmingham, Ala. WAPI 1070 N 

Baldwinsville, N.Y. WSEN 1050 WBRC 960 C 
Ballinger, Tex. KRUN 1400 WCRT 1260 A 
Baltimore. Md. WBAL 1090 N WEDR 1220 

W WBMD 750 ATV 900 
WCAO 600 WSGN 610 
WCBM 680 C WYDE 850 
WFBR 1300 WVOK 690 

170 WHITE'S RADIO LOG WITH 1230 Bisbee, Ariz. KSUN 1230 A 

WRFS 1050 
Alexandria, La, KALB 580 A 

KDBS 1410 
KSYL 970 N 

Alexandria, Minn. KXRA 1490 A 
Alexandria, Va. WPIK 730 M 
Algona, Iowa KLGA 1600 
Alice, Tex. KOPY 1070 
Allegan, Mich. WOW E 1580 
Allentown, Pa. WHOL 1600 

WAEB 790 
WKAP 1320 
WSAN 1470 C 

Alliance, Nebr, 1(COW 1400 
Alliance, Ohio WEAK 1310 
Alma, Ga, WCOS 1400 
Alma. Mich, WFYC 1280 
Alpena Township, Mich. 

WATZ 1450 
Alpine, Tex. KVLF 1240 M 
Alton, III. WO KI 1570 
Altona, Man, CFAM 1290 
Altoona, Pa. WFBG 1340 N 

WRTA 1240 A 
WVAM 1430 C 

Alturas. Calif. KCNO 570 
Altus, Okla. KWHW 1450 
Alva, Okla. KALV 1430 
Amarillo, Tex. (AMO 1010 M 

(FDA 1440 A 
KGNC 710 N 
KIXZ 940 C 
(RAY 360 
(ZIP 310 

Ambridge. Pa. WMBA 460 
Americus. Ga. WDEC 290 
Ames. Iowa KSAI 430 

WOI 640 
Amherst, N.S. CKDH 400 
Amite, La, WABL 570 
Amory, Miss. WAMY 580 
Amos. Que. CHAD 340 
Amsterdam, N.Y. WCSS 490 
Anaconda, Mont. (ANA 230 
Anacortes, Wash. KAGT 340 
Anchorage, Alaska KBYR 27 

KFQD 730 C-A 
KENI 550 A-M-N 

Andalusia, Ala. WCTA 920 
Anderson, bd. WCBC 1470 M 

WHBU 1240 C 
Anderson. S.C. WAIM 1230 C 

WANS 1280 M 
Andrews, Tex. KACT 1360 
Annapolis, Md. WANN 1190 

WABW 810 
WNAV 1430 

Location C.L. Kc. N.A. 
Bishop. Calif. NIBS 1230 A 
Bishopville. S.C. WAGS 1380 
Bismarck, N.Dak. KFYR 550 N 

1(001 1350 
Bismarck•Mandan, N.Dak. 

KBOM 1270 
Black River Foils, Wis. 

WWIS 1260 
131:0;ktout. Idaho KBLI 690 
Blackstone. Va. WKLY 1440 
Blackwell, Okla. ¡CUR 1580 
Blind River, Ont, C.INR 730 
Bloomington, III. WJBC 1230 A 
Bloomington. Ind. WITS 1370 A 
Bloomsburg, Pa. WCNR 930 

WHLM 550 
Bluefield, W.Va. WH IS 1440 N 

W KOY 1240 M 
Blythe, Calif. KYOR 1450 A 
Blytheville. Ark. 1( LCN 910 
Bogalosa, La. WI KC 1490 N 

WBOX 920 
Boise, Idaho 1(1301 950 C 

(GEM 1140 M 
1(100 630 N 
KYME 740 

Sucd:C.1' . KFYN 1420 l(FGQ 1260 
KWBG 1590 

Boone, N.C. WATA 1450 
Boonville, Ind. WBNL 1540 
Boonville, Mo, KWRT 1370 
Booneville, Miss. WBIP 1400 A 
Boonville, N.Y. WBRV 900 
Borger, leo. KHUZ 1490 M 

KBBB 1600 
Bossier City, La. 1(BCL 1220 
Boston, Mass. WBZ 1030 

WCOP 1150 
WILD 1090 

WNAC 680 M-N 
WEZE 1260 N 
WEEI 590 C 
WHDH 850 
WMEX 1510 
WORL 950 

Boulder, Colo, KBOL 1490 
Bowling Green, Ky. WI(CT 930 A 

WLB1 1410 M 
Bowl. Green, Ohio WH RW 730 
Bozeman, Mont, I(XXL 1450 N 

1(BMN 1230 
Bradbury Hats., Md.WPGC 1580 
Braddock. Pa, WLOA 1550 
Bradenton, Fla. WTRL 1490 

WBRD 1420 
Bradford, Pa, WESB 1490 M 
Brady, Tex, KNEL 1490 
Brainerd, Minn. KLIZ 1380 
Brampton, Ont, CFJB 1090 
Brandon, Man, CKX 1150 
Branson, Mo, KBHM 1220 
Brantford. Ont C l(PC 1380 
Brattleboro. Vt, WTSA 1450 
Brawley. Calif. KROP 1300 A 
Breckenridge, Minn. (BMW 1450 
Breckenridge. Tex. KSTB 1430 
Bremen, Ga, WWCC 1440 
Bremerton, Wash, KBRO 1490 
Brenham, Tex. l(WH I 1280 
Brevard, N.C. WPNF 1240 M-N 
Brewton, Ala. WEB.1 1240 M 
Bridgeport. Conn. WICC 600 M 

WNAB 1450 A 
Bridgeton, N.J. WSNJ 1240 
Bridgewater, N.S. CKBW 1000 
Brigham City,Utah KBUH 800 
Brighton. Colo. KHIL 800 
Bristol, Conn, WBIS 1440 
Bristol, Tenn. WOPI 1490 N 
Bristol, Va. WCYB 690 A 

WFHG 980 M 
Brockton, Mass, WBET 460 
Brockville, Ont, CFJR 450 
Broken Bow. Nebr, KCNI 280 
Brookfield, Mn, KGHM 470 
Brookhaven, Miss. WCHJ 470 

W.IMB 340 M 
Brookings. Oreg. 1( U RY 910 
Brookings, S. Oak. KBRK 430 
Brookline, Mass. WBOS 600 
Brooklyn, N.Y. WPOW 330 
Brooksville, Fla. WWJB 450 
Brownfield, Tex, KTFY 300 
Brownsville, Tex, KBOR 600 A 
Brownwood. Tex. 1(BW 0 380 M 

KEAN 240 
Brunswick, Ga. WGIG 440 A 

WMOG 1490 
Brunswick. Maine WCME 900 
Bryan. Tex. KORA 1240 M 

WTAW 1150 
Buffalo, N.Y. WREN 930 C 

WBNY 1400 
WEBB 970 M 
WGR 550 

WI(13W 1520 N 
WWOL 1120 A 

Buffalo, WYO. KBBS 1450 
Buford, Ga. WDMF 1460 
Burbank. Calif. KBLA 1490 
Burley, Idaho (BAR 1230 A.m 



Location C.L. Kc. N.A. 
Burlington, Iowa KBUR 1490 A 
Burlington, N.C. WBBB 920 M 

WFNS 1150 
Burlington. Vt. WCAX 620 C 

WDOT 1400 
WJOY 1230 A 

Burns, Oreg. KRNS 1230 
Butler, Pa, WBUT 1050 

W I SR 680 
Butte. Mont. KBOW 1490 C 

KOPR 550 M 
KXLF 1370 N 

Cadillac, Mich. WATT 1240 M 
Caguas. P.R. WNEL 1450 

WRDL 1450 
WVJP 1110 

Cairo. Ga. WGRA 790 
Cairo, III. W KRO 1490 
Caldwell, Idaho KCID 1490 
Calera. Ala. WBYE 1370 
Calexico, Calif. KICO 1490 
Calgary. Alta. CFAC 960 

CFCN 1060 
CKXI. 1140 

Calhoun, Ga. WCGA 900 
Camas, Wash. KPVA 1480 
Cambridge. Md. WCEM 1240 
Cambridge, Mass, WTAO 740 A 
Cambridge, Ohio WILE 1270 
Camden, Ark. KAMD 910 
Camden. N.J. WCAM 1310 

WKDN 800 
WACA 1590 
WFWL 1220 
KMIL 1330 
WCLB 1220 
WHOT 1570 

Camden. S. C. 
Camden. Tenn. 
Cameron. Tex. 
Camilla, Ga. 
Campbell, Ohio 
Campbellsville, Ky. WTCO 1450 
Campbellton, N.B. CKNB 950 
Camrose, Alta. CFCW 1230 
Canon City, Colo, KRLN 1400 M 
Canonsburg. Pa. WCNG 540 
Canton, Ga. WCHK 1290 
Canton, Ill. WBYS 1560 
Canton, Miss. WDOB 1370 
Canton, N.C. WWIT 970 
Canton, Ohio WAND 900 

WCMW 1060 
WHBC 1480 A 

Cape Girardeau. Mo. KFVS 960 
KGMO 1220 

Carbondale. Ill. WCIL 1020 
Carbondale, Pa. WCDL 1440 
Caribou, Maine WFST 600 
Carlisle, Pa. WHYL 960 
Carlsbad, N.Mex. KAVE 1240 C 

KPBM 740 
Carmel, Calif. (TEE 1410 
Carmi, Ill. W ROY 1460 
Carrizo Springs, leo. KBEN 1450 
Carroll, Iowa KCIM 1380 
Carrollton. Ala. WRAG 590 
Carrollton. Ga. WLBB 1100 
Carson City, Nev. KPTL 1400 
Cartersville. Ga. WBHF 1450 M 
Carthage. Ill. WCAZ 990 
Carthage, Mo. KDMO 1490 
Carthage, Tex. (GAS 1590 
Caruthersville. Mo. KCRV 1370 
Casa Grande, Ariz. KPIN 1260 
Casper. Wyo. KSPR 1470 C 

KATI 140 
KVOC 1230 A-M 

Cayce, S.C. WCAY 620 
Cedar City, Utah (SUB 590 C 
Cedar Rapids, Iowa KCRG 1600 M 

(PIG 1450 
WMT 600 C 

Cedartown, Ga. WGAA 1340 
Center, Tex. KDET 930 
Centerville. Iowa (COG 1400 
Centerville, Tenn. WHLP 1570 
Centerville, Utah (BBC 1600 
Central City. Ky. WNES 1600 

WMTA 1380 
Centralia. Ill. WCNT 1210 
Centralia & Chehalis. 
Wash. KELA 1470 

Centreville, Miss. WGLC 1580 
Chadron, Nebr. (CSR 1450 
Chambersburg, Pa. WCHA 800 

WCBG 1590 
Champaign, Ill. WOWS 1400 C 
Chanute, Kans. KCRB 1460 
Chapel Hill, N.C. WCHL 1360 
Charleroi, Pa. WESA 940 
Charles City, Iowa (CHA 1580 
Charleston, Ill. WEIC 1270 
Charleston. Mo. KCH R 1350 
Charleston, S.C. WCSC 1390 C 

WOKE 1340 A-M 
WPAL 730 
WQSN 1450 
WTMA 1250 N 

Charleston, W.Va. WCAW 1400 
WCHS 580 C 
WHMS 1490 A 
WKAZ 950 N 
WTIP 1240 M 

Charlotte, Mich. WCER 1390 
Charlotte, N.C. WBT 1110 C 

WAYS 610 A 
WGIV 1600 
WKTC 1310 
WIST 930 M 
WSOC 1240 N 
WWOK 1480 

Charlotte Amalie, V.I. 
WSTA 1340 

Location C.L. Kc. N.A. 
Charlottesville, Va. 

WCHV 1260 A 
WELK 1010 
WINA 1400 M 

Charlottetown, P.E.I.CFCY 630 
Chase City, Va. WM EK 980 
Chatham, Ont. CFCO 630 
Chattanooga. Tenn. WAGC 1450 M 

WAPO 1150 A 
WDEF 1370 N 
WOOD 1310 C 
WDXB 1490 
WMFS 1260 

Cheboygan. Mich. WCBY 1240 
Cheektowaga. N.Y. WNIA 1230 
Chehalis, Wash.(III $420 
Chelan, Wash. KOZI 1220 
Cheraw. S.C. WCRE 1420 
Cherokee, Iowa (CHE 1440 
Chester, Pa. WDRF 1590 

WVCH 740 
Chester, S.C. WOOD 1490 
Cheyenne, Wyo, KFBC 1240 A 

KVWO 1370 M 
Chicago. Ill. WAAF 950 

WAIT 820 
WBBM 780 C 
WCBD 820 
WCFL 1000 
WCRW 1240 
WEDC 1240 
WOES 1390 
WON 720 M 
WIND 560 
WJJD 1160 
WLS 890 A 

WMAQ 670 N 
WMB1 1110 
WSBC 1240 

Chickasha, Okla. KWCO 1560 
Chico, Calif. KHSL 1290 C 

(PAY 1060 
Chicopee, Mass. WACE 730 
Chicoutimi. Que. CBJ 1580 

Clan 1420 
Childress, Tex. KCTX 1510 
Chillicothe, Mo. (CHI 1010 
Chillicothe. Ohio WBEX 1490 A 

WCHI $350 
Chillivrack. B.C. CHWK 1270 
Chipley, Fla. WBGC 1240 
Chippewa Falls, Wis. 

WAXX 1150 
Christiansburg. Va. WBCR 1260 
Christiansted,V.I. WIV1 1040 
Church Hill, Tenn. WMCH 1260 
Cicero. Ill. WHFC 1450 
Cincinnati. Ohio WCKY 1530 

WCIN 1480 
WCPO 1230 
WKRC 550 C 
WLW 700 N.A 
WSAI 1360 

Clanton. Ala. WKLF 980 
Claremore, Okla. KWPR 1270 
Claremont. N.H. WTSV 1230 
Clarksburg, W.Va. WBOY 1400 N 

WHAR 1340 M 
WPDX 750 

Clarksdale, Miss. WROX 1450 M 
WKDL 1600 

Clarksville. Ark. KLYR 1360 
Clarksville, Tenn. WJZM 1400 M 

WDXN 540 
Clarksville, Tex. KCAR 1350 
Claxton, Ga. WCLA 1470 
Clayton, Mo. KXLW 1320 

KFUO 850 
Clayton, N.Mex. KLMX 1450 
Clearfield. Pa, WCPA 900 
Clearwater, Fla. WTAN 1340 
Cleburne. Tex. KCLE 1120 
Cleveland, Ga. WRWH 1380 
Cleveland, Miss. WCLD 1490 

WDSK 1410 
Cleveland, Ohio KYW 1100 

WDOK 1260 M 
WERE 1300 
WGAR 1220 C 
WH K 1420 
WABQ 1540 
WJW 850 N 

Cleveland, Tenn. WBAC 1340 M 
WCLE 1570 

Cleveland, Tex. KVLB 1410 
Cleve, Hats.. Ohio WJMO 1490 A 
Clifton. Ariz. KCLF 1400 A 
Clifton Forge. Va. WCFV 1230 
Clinton. III. WHOW 1520 
Clinton, Iowa KCLN 1390 

(ROS 1340 M 
Clinton, Mo. KDKD 1280 
Clinton, N.C. WRRZ 880 A 
Clinton, Okla. (WOE 1320 
Clinton, S.C. WPCC 1400 
Cloquet, Minn. WKLK 1230 
Clovis, N.Mex. KCLV 1240 

KICA 980 
Coachella, Calif. KCHV 970 
Coalinga, Calif. KBMX 1470 
Coatesville. Pa. WC(11 1420 
Cocoa. Fla. W K KO 860 

WEZY 1480 
Cody, Wyo. KODI 1400 A 
Coeur d'Alene, Ida. KVNI 1240 M 

KZIN 1050 
Coffeyville, Kans. KGGF 690 A 
Colby, Kans. (XXX 790 
Coldwater, Mich. WTVB 1590 

Location C.L. Kc. N.A. 
Coleman, Tex. KSTA 1000 
Colfax, Wash. KCLX 1450 
College Park, Ga. WCPK 1570 
Colonial Heights. Va. 

WPVA 1290 
Colorado City, Tex. KVMC 1320 
Colo. SPrgs., Colo. (ROO 1240 

KP1K 1580 
KVOR 1300 C 
(SSS 740 
KYSN 1460 M 

Columbia. Ky. WAIN 1270 
Columbia. Miss, WCJU 1450 M 
Columbia. Mo. KFRU 1400 A 

KBIA 1580 
Columbia. Pa. WCOY 1580 
Columbia. S.C. WCOS 1400 A 

WIS 560 N 
WMSC 1320 C 
WNOK 1230 
WOIC 1470 

Columbia. Tenn. WJGD 1280 
WKRM 1340 

Columbus. Ca. WDAK 540 N 
WRBL 1420 C 
WGBA 1270 M 
WCLS 1580 
WOKS 1340 

Columbus. Ind. WCSI 1010 
Columbus, Miss. WACR 1050 

WCBI 550 M 
Columbus. Nebr. KJSK 900 
Columbus. Ohio WBNS 1460 C 

WCOL 1230 A 
WMNI 920 
WOSU 820 
WTVN 610 
WVKO 1580 

Colville, Wash. KCVL 1270 
Commerce, Ga. WJJC 1270 
Concord, N.H. WKXL 1450 C 
Concord, N.C. WEGO 1410 
Concordia, Kans. KNCK 1390 

KFRM 550 A 
Connellsville, Pa. WCVI 1340 
Connersville. Ind. WCNB 1580 
Conroe. Tex. KMCO 900 
Conway, Ark. (CON 1230 
Conway, N.H. WBNC 1050 
Conway. S.C. WLAT 1330 M 
Cookeville. Tenn. WHUB 1400 C 
Coolidge, Ariz, KCKY 1150 C 
Coos Bay, Oreg. KOOS 1230 M 

KYNG 1420 
Copper Hill, Tenn. WLSB 1400 
Coquille, Oreg. KWRO 1450 
Coral Gables, Fla. WVCG 1070 
Corbin, Ky. WCTT 680 M 
Cordele, Ga. WMJM 1490 M 
Cordova, Alaska (LAM 1450 
Corinth, Miss. WCMA 1230 

WCRR 1330 
Cornelia, Ga. WCON 1450 
Corner Brook. Nfld. CBY 790 
Corning, N.Y. WCBA 1350 

WCLI 1450 A 
Cornwall, Ont. CKSF 1220 
Corona, Calif. (DUC 1370 
Corpus Christi. Tex. 

KATR 1030 M 
KCCT 1150 
KEYS 1440 
KRYS 1360 N 
(SIX 1230 A-C 
(UNO 1400 

Corry, Pa. WOTR 1370 
Corsicana. Tex. KAND 1340 
Cortez. Colo. KVFC 740 
Cortland. N.Y. WKRT 920 
Corvallis. Oreg. KOAC 550 

(FLY 1240 
(LOO 1340 

Coshocton, Ohio WTNS 1560 
Cottage Grove, Oreg. 

(OMB 1400 
Coudersport, Pa. WFRM 600 
Council Bluffs, Iowa 

KSWI 1560 M-A 
Covington, Ga, WGFS 1430 
Covington, Ky. WZ1P 1050 M 
Covington, La. WARD 730 
Covington, Tenn, W KBL 1250 
Covington. Va, WKEY 1340 A 
Cowan. Tenn. WZYX 1440 
Craig. Colo. (RAI 550 
Cranbrook. B.C. CKEK 570 
Crescent City. Calif. KCRE 1240 
Creston. Iowa (SIB 1520 
Crestview, Fla, WCNU 1010 

WJSB 1050 
Crewe, Va, WSVS 800 
Crockett. Tex. (IVY 1290 
Crookston, Minn. KROX 1260 
Crossett, Ark. KAGH 800 
Crossville. Tenn. WAEW 1330 
Crowley, La. (SIG 1450 M 
Cuero. Tex. KCFH 1600 
Cullman, Ala. WFMH 1460 

WKUL 1340 
Culpeper, Va. WCVA 1490 M 
Cumberland, Ky. WCPM 1280 
Cumberland, Md. WCUM 1230 C 

WTBO 1450 
Cushing. Okla. KUSH 1600 
Cypress Gardens, Fla.WGTO 540 
Cynthiana, ky. WCYN 1400 
Dade City. Fla. WDCF 1350 
Dalhart, Tex, (XII 1410 
Dallas. Oreg, (PL( 1460 

Location C.L. Ke. N.A. 
Dallas, Tex. KRLD 1080 C 

KIXL 1040 
(SKY 660 
KLIF 1190 
WFAA 570 A 
WFAA 820 N 
(BOX 1480 
WRR 1310 M 

The Dallas. Oreg. KACI 1300 
KODL 1440 A 

Dalton. Ga. WBLJ 1230 M 
WRCD 1430 

Danbury, Conn. WLAD 800 
Danville, III. WDAN 1490 C 

WITY 980 
Danville, Ky. WHIR 1230 M 
Danville. Va. WBTM 1330 A 

WDVA 1250 M 
WILA 1580 

Darlington, S.C. WDAR 1350 
Dauphin, Man. CKDM 1050 
Davenport, Iowa WOC 1420 N 

KFMA 1580 
(SIT 1170 M 

Dawson, Ga. WDWD 990 
Dawson. Yukon T. CFYT 1230 
Dawson Creek. B.C. CJDC 1350 
Dayton, Ohlo WHIO 1290 C 

WING 1410 
WONE 980 
WAVI 1210 

Dayton. Tenn. WONT 1280 
Daytona Beach. Fla. 

WNDB 1150 M-A 
WMF1 1450 
WROD 1340 

Deadwood, S.Dak. KDS1 980 
Dearborn, Mich, WKMH 1310 
Decatur. Ala. WHOS 800 

WAJF 1490 
WMSL 1400 M 

Decatur, Ga. WEAS 1010 
Decatur, III. WDZ 1050 

WSOY 1340 C 
Decorah, Iowa (DEC 1240 

KWLC 1240 
Defiance, Ohio WONW 1280 
De Funiak Springs. Fla. 

WDSP 1280 
WZEP 1460 

De Kalb, Ill, WLBK 1360 
De Land. Fla. WJBS 1490 

W000 1310 
Delano, Calif. KCH.1 1010 
Delray. Bah.. Fla. WDBF 1420 
Del Rio. Tex. 
Delta. Colo. 
Deming, N.Mex. 
Demopolis, Ala, 
Denison, Iowa 
Denison, leo. 
Denton, TeX. 
Denver, Colo. 

KDTA 1400 
(OIS 1230 
WXAL 1400 M 
KDSN 1580 
KDSX 950 
KDNT 1440 
(DEN 1340 
KFML 1390 
(HOW 630 A 
KIMN 950 M 
K LI R 990 
KLZ 560 C 
KICN 710 
(GA 850 N 
KPOF 910 
KFSC 1220 
KTLN 1280 

De Queen, Ark. KDQN 1390 
DeRidder, La. KDLA 1010 
Des Moines. Iowa KCBC 1390 A 

KIOA 940 
KRNT 1350 C 
(SO 1460 

KWDM 1150 M 
WHO 1040 N 

Detroit, Mich. WCAR 1130 
WJBK 1500 
WJLB 1400 
WJR 760 
WW1 950 N 
WXYZ 1270 A 

Detroit Lakes. Minn. 
KDLM 1340 

Devils Lake,N.Dak. 
KOLB 1240 M 

Dexter, Mo. KDEX 1590 
Diboll, Tex. KSPL 1260 
Dickinson, N.Dak. (DIX 1230 
Dickson, Tenn. WDKN 1260 
Dillon, Mont. KDBM 800 
Dillon, S.C. WDSC 800 A 
Dinuba, Calif. KRDU 1240 
Dodge City, Kans. (ONO 1370 M 
Dothan, Ala. WAGF 1320 

WDIG 1450 M 
WOOF 560 

Douglas, Arlz, KAWT 1450 M 
KAPR 930 

Douglas, Ga. WDMG 860 
Douglas, Wyo. KWIV 1050 
Dover. Del. WDOV 1410 

WKEN 1600 
Dover, N.H. WTSN 1270 
Dover, Ohio WJER 1450 
Doylestown, Pa. WBUX 1570 
Drumheller, Alta, CJDV 910 
Drummondville, Que. 

CHRD 1340 
Dublin. Ga. WMLT 1330 

WXLI 1440 
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Location C.L. Ke. N.A. 
Du Bois. Pa. WCED 1420 C 
Dubuque. Iowa KDTH 1370 A 

WDBQ 1490 M 
Duluth, Minn. KUAL 610 C 

WEBC 560 
WREX 1080 

Dumas, Tex. (DOD 800 
Duncan. Okla. KRHD 1350 M 
Dundalk. Md. WAYE 860 

WEBB 1360 
Dundee. N.Y. WFLR 1570 
Dunkirk, N.Y. WDOE 1410 
Dunn. N.C. WCKB 780 
11u Quoin. Ill. WDON 1580 
Durango, Colo. KIUP 930 

KDGO 1240 
Durant. Okla. (SEO 750 
Durham, N.C. WDNC 620 C 

WSRC 1410 
WSSB 1490 
WTIK 1310 A 

Dyersburg. Tenn. WDSG 1450 
WTRO 1330 

Eagle Pass. Tex. KEPS 1270 
Easley, S.C. WELP 1360 
Eastland, Tex. KERC 8590 
E. Lansing, Mich. WKAR 870 
E. Liverpool. Ohio WOHI 1490 A 
East Longmeadow, Mass. 

WTYM 1600 
E. Point. Ga. WT1H 1260 
E. St. Louis, Ill. WAMV 1490 A 
Easton, Pa. WEEX 1230 

WEST 1400 N 
Eatontown, N.J. WHTG 1410 
Eau Claire, Wis. WEAU 790 N 

WBIZ 1400 M 
WECL 1050 

Eau Gallia, Fla, WMEG 920 
Edenton. N.C. WC1).1 1260 
Edinburg. Tex. KURV 710 
Edmonds, Wash. KGDN 630 
Edmonton. Alta. C.BX 1010 

C8XA 740 
CFRN 1260 
CHED 1080 
CH FA 680 
CJCA 930 
CKUA 580 

Edmundston. N.C. CJEM 570 
Effingham. III. WCRA 1090 
Elba, Ala. WELB 1350 
Elberton. Ga. WSGC 1400 
El Cajon. Calif. KDEO 910 A 
El Campo, Tex. KULP 1390 
El Centro, Calif. KXO 1230 M 

(AMP 1430 
El Dorado. Ark. (CMS 1290 

KELD 1400 A 
Eldorado. Kans. KBTO 1360 
Elgin. Ill. WRMN 1410 
Elizabeth City. N.C. 

WCNC 1240 
WGAI 560 

Elizabethten, Tenn WBEJ 1240 
Elizabethtown, Ky. WIEL 1400 
Elizabethtown, N.C. 

WBLA 1450 M 
Elizabethtown, Pa. WEZN 1600 
Elk City, Okla. KASA 1240 A 
Elkhart, bd. WTRC 1340 N 

WCMR 1270 
Elkin. N.C. WIFM 1540 
Elkins, W.Va. WDNE 1240 
Elko. Nev. (ELK 1240 M 
Ellensburg. Wash. KXLE 1240 
Ellsworth, Me. WDEA 1350 
Elmira, N.Y. WELM 1400 A-C 

WENY 1230 N 
Elmira Heights-

Horseheads, N.Y. 
WEHH 1590 M 

El Paso, Tex. (ROO 600 C 
KELP 920 
(HEY 690 
(OYE 1150 
(SET 1340 M 
KTSM 1380 N 

Ely, Minn. WELY 1450 M 
Ely, Nev. (ELY 1230 
Elyria. Ohio WEOL 930 
Eminence, Ky. WSTL 1600 
Emporia, Kans. KVOE 1400 
Emporia, Va. WEVA 860 
Emporium. Pa. WLEM 1250 
Endicott. N.Y. WENE 1430 A 
Englewood. Colo. KGMC 1150 
Enid. Okla. KCRC 1390 A 

KGWA 960 M 
Enterprise, Ala. WIRB 600 
Ephrata. Pa. WGSA 1310 
Ephrata. Wash. KULF 730 
Erie. Pa. WERC 1260 A 

WICU 1330 N 
WJET 1400 
WLEU 1450 

Erwin. Tenn. WEMB 1420 
Escanaba. Mich. WDBC 680 M 

WLST 600 A 
Escondido. Calif. (OWN 1450 
Estherville, Iowa KLIL 1340 
Etowah. Tenn. WCPH 1220 
Eufaula. Ala. WULA 1240 M 
Eugene, Oreg. (ORE 1450 M 

(ASH 1600 A 
(ERG 1280 C 
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Location C.L. ¡Cc. N.A. 
KUGN 590 N 

Eunice, La. KEUN 1490 M 
Eureka. Calif. (INS 980 C 

KDAN 790 
K1EM 14811 M 

Eustis, Fla. WLCO 1240 
Evanston, III. WEAW 1330 

WNMP 1590 
Evanston, Vivo. KLUK 1240 
Evansville. Ind. WEOA 1400 C 

WGBF 1280 N 
WIKY 820 
WJPS 1330 A 

Eveleth, Minn. WEVE 1340 M 
Everett, Wash. KRKEI 1380 

KGITY 1230 
Evergreen, Ala. WBLO 1470 
Fairbanks, Alaska 

(FAR 660 A-M-N 
KFRB 900 C•A 

Fairfax. Va. WEEL 1310 
Fairfield. Ill. WFIW 1390 
Fairfield. Iowa KMCD 1570 
Fairmont, Minn. (SUM 1370 M 
Fairmont. N.C. W F MO 860 
Fairmont. W.Va. WMMN 920 C 

WTCS 1490 A 
Fajardo. P.R. WMOD 1490 
Falfurrias. Tex. KPSO 1260 
Fallon, Nev. KULV 1250 
Iall River. Mass. WALE 1400 M 

WSAR 1480 A 
Falls Chureh, Va. WFAX 1220 
Falls City. Nebr. KTNC 1230 
Fargo, N.Dak. WDAY 970 N 

KFNW 900 
KXGO 790 A 

Faribault. Minn. KOHL 920 
Farmington. Mo. KREI 800 
Farmington. N.M. KENN 1390 

KWYK 960 
KZUM 1280 

Farmville, Va. WFLO 870 
Farrell. Pa. WFAR 1470 
Fayette. Ala. WWWF 990 
Fayetteville. Ark. (HOG 1450 

(FAY 1250 M 
Fayetteville. N.C. WFAI 1230 C 

WFNC 1390 M 
WFLB 1490 A 
WIDU 1600 

Fayetteville, Tenn. 
WEKR 1240 M 

Fergus Falls, Minn. 
KOTE 1250 M 

Fernandina Beach. Fla. 
WFBF 1570 

Ferriday, La. KFNV 1600 
Pastas. Mo. KJCF 1010 
Findlay, Ohio WFIN 1930 
Fisher. W.Va. WELD 690 A 
Fitchburg, Mass. WEIM 1280 M 

WFGM 960 
Fitzgerald. Ga. WBH8 1240 M 
Flagstaff, Ariz. KCLS 600 N 

KVNA 690 A 
KEOS 1290 

Flat River. Mo. KFMO 1240 M 
Flic Floe, Man. CFAR 590 
Flint, Mich, WFDF 910 N 

WBBC 1330 A 
WAMM 1420 
WMRP 1570 
WKMF 1470 
WTAC 600 A 

Flomaton. Ala, WTCB 990 
Florence, Ala. W.101 1340 M 

WOWL 1240 A 
Florence, S.C. WJM X 970 A 

WOLS 1230 
Floydada, Tex. K FLD 900 
Foley, Ala. WHOP 1310 
Fond du Lac, Wis. KFIZ 1450 M 
Forest. Miss, WMAG 860 
Forest City, N.C. WBBO 780 

WAGY 1320 
Forest Grove. Oreg. KRWC 1570 
Forrest City. Ark. KXJK 950 
Ft. Bragg. Calif. KDAC 1230 
Ft. Collins, Colo. (COL 1410 
Ft. Dodge, Iowa KVFD 1400 M 

KWMT 540 A 
Ft. Frances. Ont. CFOB 800 
Ft. Lauderdale, Fla. WFTL 1400 

WW1L 1580 
Ft. Lupton. Colo. KH1L 800 
Ft. Madison. Iowa KXGI 1360 
Ft. Morgan. Colo, KFTM 1400 
Ft. Myers, Fla. WINK 1240 C 

WMYR 1410 
Ft. Payne, Ala. WFPA 1400 

WZOB 1250 
Ft. Pierce. Fla. WARN 1330 

WIRA 1400 
Ft. Scott, Idaho KMDO 1600 
Ft. Smith, Ark. KFPW 1230 C 

KFSA 950 A 
(TOS 1410 M 
KWHN 1320 

Ft. Stockton. Tex. (PST 860 
Ft. Valley. Ga. WFPM 1150 
Ft. Walton Beach. Fla, 

WFBS 950 
W FTW 1260 

Ft. Wayne. Ind. WGL 1250 A 
WOWO 1190 
WANE 1450 C 
WKJG 1380 N 

Ft. «Kant, Ont. CKPR 580 

Location C.L. ¡Cc. N.A. 

Ft. Worth. Tex. (JIM 870 
(CUL 1540 
KFJZ 1270 
KNOK 970 
WRAP 570 A 
WBAP 820 N 
KXOL 1360 

Fostoria, Ohio WFOB 1430 
Fountain Inn, S.C. WFIS 1600 
Framingham. Mass.WKOX 1190 
Frankfort, Ind. WILO 1570 
Frankfort, Ky. WFKY 1490 M 
Franklin, Ky, WFKN 1220 
Franklin, N.C. WFSC 1050 
Franklin, Pa. W FRA 500 
Franklin, Tenn. WAGG 950 
Franklin. Va. W YSR 1250 
Frederick, Md, WFMD 930 C 
Frederick. OM, (TAT 1570 
Fredericksburg, Tex. 

KNAF 1340 M 
Fredericksburg. Va. WFVA 1230 A 
Fredericton. N.B. CFNB 550 
Fredonia, N.Y. WBUZ 1570 
Freeport. Ill. WFRL 1570 
Freeport. N.Y. WGBB 1240 
Freeport. Tex. (BRZ 1460 
Fremont. Mich 
Fremont, Nebr. 
Fremont. Ohio 
Fresno. Calif. 

WBFC 1490 
KHUR 1340 
W F RD 900 
(ARM 1430 A 
KBIF 900 
KEAP 980 
KFRE 940 C 
KGST 1600 
K M AK 1340 

KIWI 580 N 
KYNO 1900 

Front Royal. Va, WFTR 1450 M 
Frostburg, Md. WFRB 740 
Fulton. Ky. WFUL 1270 
Fulton, Mo. KFAL 900 
Fulton. N.Y. WOSC 1300 
Fuquay Suns.. N.C. 

WFVG 1460 
Gadsden. Ala. WGAD 1350 A 

WETO 930 M 
WCAS 570 

Gaffney. S.C. WFGN 1570 
Gainesville, Fla. WDVH 980 

WGGG 1230 A 
WRUF 850 M 

Gainesville. Ga. WGGA 550 M 
WDUN 1240 
WLBA 1580 

Gainesville. Tex. KGAF 1580 
Galax. Va, WBOB 1360 M 
Galesburg, Ill. WGIL 1400 

WQUB 1590 
Gallatin. Tenn. WHIN 1010 
Gallipolis, Ohio WJEH 990 
Gallup. N. Mex. (OAK 1330 A 
Galt, Ont. CKGR 1110 
Galveston. Tex. KILE 1400 

KGBC 1540 
Gander, Nfld. CBG 1450 
Garden City. Kans. KNCO 1050 

K1UL 1240 M 
Gardner, Mass. WGAW 1340 
Gary, Ind. WWCA 1270 

WGRY 1370 
Gastonia, N.C. WGNC 1450 A 

WLTC 1370 
Gaylord. Mich. WATC 900 
Geneva, Ala. WGEA 1150 
Geneva, N.Y. WGVA 1240 A 
Georgetown. Del. WJWL 900 
Georgetown. Ky. WGOR 1580 
Georgetown. S.C. WGTN 1400 M 
Gettysburg. Pa. WGET 1450 
Gillette, Wyo. KIML 1490 
Gilroy, Calif. (PER 1290 
Gladewater, Tex. KS11 1430 
Glasgow, Ky. WKAY 1490 
Glasgow. Mont, ICLTZ 1240 
Glendale. Ariz. KRUX 1960 
Glendale, Calif. K I EV 870 
Glendive. Mont. KXGN 1400 
Glen Falls. N.Y. WWSC 1450 A 
Glenwood Sores.. Colo. 

(GIN 980 M 
Globe, Ariz. KW1B 1240 A 
Gloucester. Va. WDDY 1420 
Gloversville-Johnston. N.Y. 

WENT 1340 C 
Golden, Colo. (XXI 1250 
Golden Meadow, La. KLFT 1600 
Goldsboro, N.C. WFMC 730 

WGBR 1150 A 
WGOL 1300 

Gonzales. Tex. KCTI 1450 
Goodland, Kans. KBLR 730 M 
Goose BaY, Nfld. CFGB 1340 
Goshen. Ind. WKAM 1460 
Grafton, N.D. KGPC 1940 
Grafton, W.Va. WVVW 1260 
Graham, Tex. KSWA 1330 
Granby. One. CHEF 1450 
Grand Falls. Nfld. CBT 990 
Grand Forks, N.Dak. 
Grand Coulee, Wash. (FOR 1360 

KFJM 1370 
KILO 1440 C 

KNOX 1310 M 
Grand Haven. Mich. 

WGHN 1370 
Grand Island. Nebr. 

KMMJ 750 A 
(ROI 1430 

Leeallon C.L. Kb. N.A. 
Grand Junction, Colo. 

KREX 920 M 
KEXO 1230 
(SIR 620 

Grande Prairie, Alta.CFGP 11150 
Grand Prairie. Tex. KKSN 730 
Grand Rapids, Mich. 

WJEF 1230 G 
WFUR 1570 
WORD 1410 
WLAV 1340 A 
WMAX 1480 M 
WOOD 1300 N 

Grand Rapids, Minn. 
KOZY 1490 M 

Grangeville, Idaho KURT 1230 
Grants. N.Mex. (MIN 980 
Grants Pass, Oreg, (AGI 1340 M 

(AJO 1270 
Gravelbourg. Sask. CFGR 1230 

CFRG 710 
Gt. Barrington, Mass. 

WSBS 860 
Gt. Bend, Kans. KVGB 1590 N 
Gt. Falls. Mont. (EBB 1310 C 

KUDI 1450 
(MON 560 M 
KXLK 1400 N 

Greeley. Colo. KFKA 1310 
(YOU 1450 

Green Bay. Wis. WBAY 1360 C 
WJPG 1440 
WDUZ 1400 A 

Greeneville, Tenn. WGRV 1340 
Greenfield, Mass. WHAI 1240 M 
Greensboro, N.C. WBIG 1470 C 

WCOG 1320 
WGBG 1400 A 
WPET 950 

Greensburg, Pa. WHJB 620 
Greenville. Ala. WGYV 1380 
Greenville, Miss. WJPR 1330 

WDDT 900 
WGVM 1260 

Greenville. N.C. WGTC 1590 M 
Greenville. S.C. WESC 660 

WFBC 1330 N 
WMRB 1490 A-M 
WMUU 1260 
WQ0K 1440 C 

Greenville, Tex. KGVL 1400 
Greenwood, Miss. WABG 960 A 

WGRM 1240 N 
Greenwood, S.C. WCRS 1450 N 

WGSW 1350 
Greer, S.C. WEAB 800 

WCK1 1300 A 
Grenada, Miss. WNAG 1400 M 
Gresham, Oreg. (GRO 1230 
Gretna. Va. WMNA 730 
Griffin. Ga. WKEU 1450 M 

WHIE 1320 
Grinnell, Iowa KGRN 1410 
Groton. Conn. WSUB 980 
Grove City, Pa. WSAJ 1340 
Grundy. Va. WN RG 1250 
Guayama, P.R. WXRF 1590 
Guelph. Ont. CJOY 1450 
Gulfport, Miss. WROA 1990 

WGCM 1240 A 
Guntersville, Ala. WGSV 1270 
Guthrie. Okla. KWRW 1490 
Guymon, Okla. KGYN 1220 
Hagerstown, Md. WARK 1490 0 

WJEJ 1240 A-M 
Haleyville, Ala. WJBB 1230 M 
Halitax, N.S. CBH 1330 

CHNS 960 
CICH 920 

Hamilton, Ala. WERH 970 
Hamilton, Ohio WMOH 1450 
Hamilton, Ont. CHML 900 

CKOC 1150 
Hamilton. Tex. KCLW 900 
Hamlet, N.C. WKDX 1400 
Hammond, Ind. WJOB 1230 
Hammond. La. WFPR 1400 
Hampton. S.C. WBHC 1270 
Hampton, Va, WVEC 1490 
Hancock. Mich. WMPL 920 
Hanford. Calif. KNGS 620 
Hannibal, Mo. (HMO 1070 
Hanover. N.H. WTSL 1400 

WDCR 1340 
Hanover, Pa. WHVR 1280 
Harlan, Ky. WHLN 1410 
Harlingen, Tex. KGBT 1530 
Harriman. Tenn. WHBT 1600 
Harrisburg, III. WEBQ 1240 
Harrisburg, Pa. WHGB 1400 A 

WCMB 1460 M 
WHP 580 C 

WKBO 1230 N 
Harrison, Ark. (HOZ 900 
Harrisonburg. Va. WHBG 1360 

WSVA 550 N 
Harrodsburg. Ky. WHBN 1420 
Hartford. Conn. W D RC 1360 C 

WCCC 1290 
WPOP 1410 M-A 
WTIC 1080 N 

Hartford, Wis. WTKM 1540 
Hartselle, Ala. W H RT 860 
Hartsville, S.C. WHSC 1450 M 
Hartwell. Ga. WKLY 980 
Harvard. Ill. WMCW 1600 
Harvey, Ill. WBEE 1570 
Hastings, Mich. WBCH 122r 
Hastings, Nebr. 1CHAS 1230 



Location C.L. Kc. N.A. 

Hattiesburg, Miss. WBKH 950 
WFOR 1400 N 
WHSY 1230 A 
WXXX 1310 

Haverhill, Mass. WHAV 1490 
Havre. Mont, . KOJM 610 M 
Havre de Grace, Md. 

WASA 1330 
Hawkinsville, Ga. WCEH 610 
Haynesville. La. KLUV 1580 
Hays, Kans, KAYS 1400 
Hayward. Wis. WHSM 910 
Hazard, KY. W IC 1390 M 
Hazlehurst. Miss. WMDC 1220 
Hazleton, Pa. WAZL 1490 N•M 
Helena. Ark. KFFA 1360 M 
Helena. Mont. KCAP 1340 M 

KXLJ 1240 N 
Hempstead. N.Y. WHL1 1100 
Henderson, Ky. WSON 860 
Henderson, Nev. KBMI 1400 

KTOO 1280 
Henderson, N.C. WHNC 890 M 

WHVH 1450 
Henderson. Tex. KGRI 1000 

KWRD 1470 
Hendersonville. N.C. 

WHKP 1450 A 
Henryetta, Okla. KHEN 1590 
Hereford, Tex. KPAN 860 
Herkimer. N.Y. WALY 1420 
Hermiston. Oreg. KOHU 1570 
Herrin. Ill. WJPF 1340 M 
Hettinger. N.Dak. KNDC 1490 
Hibbing. Minn. WMFG 1240 N 
Hickory, N.C. WHKY 1290 A 

WIRC 630 
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 
Hilo, Hawaii KHBC 970 C 

KIPA 1110 
KIMO 850 M 

Hobart, Okla. KTJS 1420 
Hobbs, N.Mex. KWEW 1480 M 

KHOB 1280 
Holbrook. Ariz. KOJI 1270 
Holdredge, Nebr. KUVR 1380 
Holland. Mich. WHTC 1450 

WJBL 1260 
Hollywood, Fla. WGMA 8320 
Holyoke, Mass. WREB 930 
Homer, La. KV H L 1320 
Homestead, Fla. WSDB 1430 
Homestead, Pa. WAMO 860 
Homewood. Ala. WEZB 1320 M 

W.ILD 1400 
Honolulu. Hawaii KGMB 590 C 

KPOI 1380 
KIKI 830 
KGU 760 N 

KHVH 1040 
KPOA 630 M 
KULA 690 A 

Hood River, Oreg. KIHR 1340 
Hope, Ark. KXAR 1490 
Hopewell, Va, WHAP 1340 
Hopkinsville, Ky. WHOP 1230 C 

WKOA 1480 
Hornell. N.Y. WWHG 1320 

WLEA 1480 M 
Hot Springs. Ark. KAAB 1350 A 

KBHS 590 
KBLO 1470 M 

Houghton. Mich. WHDF 1400 
Houghton Lake. Mich. 

WHGR 1290 
Houlton, Maine WARM 1340 
Houma, La. KC1L 1490 N 
Houston. Miss. WCPC 1320 
Houston, Tex. KCOH 1430 

KILT 610 
KNUI 1230 
KPRC 950 N 
KTHT 790 
KTRH 740 C 
KXYZ 1320 A 
KYOK 1590 
WHMI 1350 
WHUC 1230 
KIHN 1340 
CKCH 970 
WALO 1240 
WIRJ 740 
WHUN 1150 
WHLT 1300 

Howell. Mich. 
Hudson. N.Y. 
Hugo. Okla. 
Hull. Que. 
Humacao, P.R. 
Humboldt. Tenn. 
Huntingdon. Pa. 
Huntington, Ind. 
Huntington. N.Y. 
Huntington, W.Va. 

WPLH 1470 M 
WHTN 800 M-A 
WSAZ 930 N 

Huntsville, Ala. WBHP 1230 M 
WEUP 1600 
WFUN 1450 
WAAY 1550 A 

Huntsville, Ont. CKAR 590 
Huntsville, Tex. KSAM 1490 
Huron, S.Dak. KIJV 1340 
Hutchinson. Kan. KWBW 1450 N 

KWH K 1260 
Hutchinson. Minn. KDUZ 1260 
Idabel. Okla. KBEL 1240 
Idaho Falls. Idaho KID 590 C 

KIFI 1260 A-fit 
KUP1 930 

Location C.L. Kc. N.A. 
Independence. Kans. 

KIND 1010 M 
Independence, Mo. KANS 1510 
Indiana, Pa, WOAD 1450 C 
Indianapolis. Ind. 

WFBM 1260 Adel 
WGEE 1590 
W1BC 1070 
WIRE 1430 N 
WISH 1310 C 
WXLW 950 
WDLT 1380 
(REO 1400 A 
KTYM 1460 
WCHB 1440 
W1ON 1430 

Indianola, Miss. 
Indio, Calif. 
Inglewood, Calif. 
Inkster, Mich. 
Ionia. Mich. 
Iowa City, Iowa 

WSU1 910 
Iron Mtn., Mich. WMIQ 1450 A 
Iron River, Mich. W1KB 1230 M 
Ironton, Ohio WIRO 1230 M 
Ironwood. Mich. W.IMS 630 M 
Ishpeming. Mich. WJPD 1240 
Ithaca, N.Y. WHCU 870 C 

WINO 1470 A 
Jackson. Ala. WING 1290 M 
Jackson, Mich. W1BM 1450 A 

WKHM 970 M 
Jackson, Miss. WAX 620 N 

WJQS 1400 C 
WJXN 1450 
WOKJ 1590 
WRBC 1300 M 
WSLI 930 

Jackson. Ohio WLMJ 1280 
Jackson, Tenn. «XI 1310 

WJAK 1460 
WTJS 1390 A 

Jacksonville. Fla. WJAX 930 
WAPE 690 
WZOK 1320 
WIVY 1050 
WMBR 1460 
WOBS 1360 
WPDQ 600 
WQI K 1280 
WRHC 1400 

Jacksonville. III. WLDS 1180 
Jacksonville. N.C. WJNC 1240 M 

WLAS 910 
Jacksonville, Tex. KEBE 1400 
Jacksonville Bch.. Fla. 

WZRO 1010 
Jamestown. N.Dak, KEY.' 1400 

KSJB 600 
Jamestown, N.Y. WJTN 1240 

WJOC 1340 
Jamestown, Tenn. WCLC 1260 
Janesville, Wis. WCLO 1230 
Jasper, Ala. WWWB 1360 

WARE 1240 
Jasper. Ind. WITZ 990 
Jasper. Tex. KTX.I 1350 
Jefferson City. Mo. KLIK 950 

KWOS 1240 
Jennings, La. KJEF 1290 
Jerome, Idaho KART 1400 
Jesup, Ga. WBGR 1370 
Johnson City. Tenn. 

WIHL 910 
WETB 790 

Johnstown, Pa. WJAC 1400 
WARD 1490 
WCRO 1230 

Joliet, Ill. WJOL 1340 
Jonesboro. Ark. KBTM 1230 M 

KNEA 970 
Jonesboro, La. KTOC 920 
Jonesboro. Tenn. W1S0 1590 
Jonesville, La. KANV 1480 
Jonquiere, Que. CKRS 590 
Joplin, Mo. WMBH 1450 M 

KFSB 1310 
1(00E 1230 C 

Junction. Tex. KMBL 1450 
June. City. Kans. KJCK 1420 
Juneau, Alaska KINY 800 C-A 

Kailua, Hawaii KANI 1240 
Kaimuki, Hawaii KAIM 870 
Kalamazoo, Mich. WKI0 590 

WKLZ 1470 
WI(M1 1360 

Kalispell, Mont. KGEZ 600 
KOFI 930 

Kamloops. B.C. CFJC 910 
Kane. Pa. WADP 960 
Kankakee. Ill. WKAN 1320 
Kannapolis. N.C. WGTL 870 
Kans, City, Kans, KCKN 1340 
Kansas City. Mo. KCMO 810 

KMBC 980 
KPRS 1590 
KUDL 1380 
WDAF 610 
WHB 710 

Kearney. Nebr. KGFW 1340 
KRNY 1460 

Keene, N.H. WKNE 1290 
Kelowna. B.C. CKOV 630 
Kelso, Wash. KLOG 1490 
Kendallville. Ind. WAWK 1570 
Kenedy. Tex. KAML 990 
Kenmore. N.Y. WINE 1080 
Kennett. Mo. KBOA 830 
Kennewick-Paseo.Richland. 
Wash. KEPR 610 

Kenora. Ont. CJRL 1220 
KLnosha. Wis, WLIP 1050 

A 

N 

N 

A 

N 

N 

Location C.L. Kc. N.A. 

Kentville, N.S. CKEN 1350 
Keokuk. Iowa KOKX 1310 
Kermit, Tex. KERB 600 
Kerrville. Tex. 1(ERV 1230 
Ketchikan. Alaska KTKN 930 C•A 
Kewanee. Ill. WKEI 1450 
Keyser, W.Va. WKYR 1270 
Key West. Fla. WKWF 1600 M 
Kilgore, Tex. NOCA 1240 
Killeen. Tex. KLEN 1050 M 
King City, Calif. KRKC 1570 
Kingman, Ariz. KAAA 1230 A 
Kings Mountain. N.C. 

WKMT 1220 
Kingsport. Tenn. WKIN 1320 

WKPT 1400 N 
1490 M 
1490 
1380 
960 
1310 
1330 
1010 
960 A 
1230 M 
1050 

11445956000 A 

Kissimmee, Fla. WRWB 1220 
Kittanning. Pa. WACB 1380 
Klamath Falls. Oreg. 

KF.11 1150 M 
KFLW 1450 A-C 
KLAD 960 

Knoxville, leen. WBIR 1240 A 
WIVK 860 
WATE 620 N 
WKGN 1340 M 
WKXV 900 
WNOX 990 C 

1(okomo. Ind. W1OU 1350 C 
Kosciusko. Miss. WKOZ 1350 A 
Laconia, N.H. WLNH 1350 
LaCrosse, Wis. WKBH 1410 N 

WLCX 1490 
WKTY 580 A 

Ladysmith, Wis. WLDY 1340 
Lafayette, Ga. WLFA 1590 
Lafayette. Ind. WASK 1450 M 

WBAA 920 
Lafayette, La. KPEL 1420 A 

KVOL 1330 N 
Lafayette. Tenn. WEEN 1460 
LaFollette, lene. WLAF 1450 
LaGrande. Oreg. KLBM 1450 
LaGrange. Ga. WLAG 1240 M 

WTRP 620 
LaGrange. Ill. WTAQ 1300 
Lalunta, Colo. KBNI 1400 M 
Lake Charles, La. KLOU 1580 

KPLC 1470 N 
KAOK 1400 M 

Lake City. Fla. WDSR 1340 
WGRO 960 

Lake City. S.C. WJOT 1260 
Lakeland, Fla. WLAK 1430 N 

WONN 1230 M 
WYSE 1930 

Lake Providence, La. 1(LPL 1050 
Lake Tahoe. Calif. KOWL 1490 
Lakeview, Oreg. KQI K 1230 
Lake Wales, Fla. WIPC 1280 
Lakewood. Colo. KLAN 1600 
Lamar. Colo. KLMR 920 M 
Lamesa. Tex. KPET 690 
Lampasas, Tex. KCYL 1450 
Lancaster, Calif. KAVL 610 

KBVM 1380 
Lancaster, Ohio WHOK 1320 
Lancaster, Pa. WGAL 1460 N 

WLAN 1390 A-M 
Lancaster. S.C. WLCM 1360 
Lander, Wyo. NOVE 1330 M 
Lanett. Ala, WRLD 1490 A 
Lansford, Pa. WLSH 1410 
Lansing. Mich. WILS 1320 

WJIM 1240 A-N 
Lapeer, Mich. WMPC 1230 
LaPorte, Ind. WL01 1540 
Laramie, Wyo. KOWB 1340 M 
Laredo. Tex. KVOZ 1490 M 
LaSalle. Ill. WLPO 1220 
LaSarre. Que. CKLS 1240 
LasCruces, N.Mex. KOBE 1450 

KGRT 570 
Las Vegas. Nev. KENO 1460 A 

KLAS 1230 C 
KORK 1340 M 
KRAM 920 
KRBO 1050 

Las Vegas, N.Mex. KFUN 1250 A 
Latrobe. Pa. WAKU 1570 M 

WTRA 1480 
Laurel, Miss. WAML 1340 N 

WLAU 1600 A 
WNSL 1260 

Laurens, S.C. WLBG 860 
Laurinburg. N.C. WEWO 1080 
Lawrence, Kans. KFKU 1250 

KLWN 1320 
Lawrence. Mass. WCCM 800 
Lawrenceburg. Tenn. WDXE 1370 
Lawrenceville, Ga. WLAW 1360 
Lawton, Okla. KSWO 1380 A 

KCCO 1050 
Leadville. Colo. KLVC 1230 
Leaksville, N.C. WLOE 1490 M WHITE'S RADIO LOG 173 

Location C.L. Kc. N.A. 

Leamington, Oct. CJSP 710 
Leavenworth, Kans. KCLO 1410 
Lebanon. Ky. WLBN 1590 
Lebanon, Mo. KLWT 1230 
Lebanon, Oreg. KGAL 920 
Lebanon, Pa. WLBR 1270 
Lebanon. Tenn. wcoR goo 
Leesburg, Fla. WLBE 790 M 

WBIL 1410 
Leesburg, Va. WAGE 1290 
Leesville. La. KLLA 1570 
Leitchfield, Ky. WMTL 1580 
Leland, Miss. WESY 1580 
LeMars, Iowa KLEM 1410 
Lenoir, N.C. WJRI 1340 M 
Lenoir, Tenn. WLIL 730 
Leonardtown. Md. WKIK 1370 
Lethbridge, Alta. CJOC 1220 
Levelland, Tex. KLVT 1230 
Levittown, Pa. WBCB 1490 
Lewisburg. Pa. WITT 1010 
Lewisburg, Tenn. WIIM 1490 M 
Lewiston, Idaho KRLC 1350 M 

KOZE 1300 
Lewiston, Maine WCOU 1240 M 

WLAM 1470 A 
Lewistown, Mont. KXLO 1230 M 
Lewistown, Pa. WKVA 920 

WMRF 1490 N 
Lexington, Ky. WLAP 630 

WBLG 1300 A 
WVLK 590 M 

Lexington. Mo. KLEX 1570 
Lexington, Nebr. KRVN 1010 
Lexington, N.C. WBUY 1440 
Lexington, Tenn. WOXL 1490 
Lexington. Va. WREL 1450 N 
Lexington Pb.. Md. WPTX 920 
Libby, Mont. KOLL 1230 M 
Liberal. Kans. KSCB 1270 
Liberty. N.Y. WVOS 1240 
Lihue, Hawaii KTOH 1490 
Lima, Ohio WIMA 1150 A 
Lincoln, Ill. WPRC 1370 
Lincoln, Nebr. KFOR 1240 A 

KLIN 1400 
KLMS 1480 

Lincolnton. N.C. WLON 1050 
Lindsay. Ont. CKLY 910 
Linton. Ind. WBTO 1600 
Litchfield, Ill. WSMI 1540 
Litchfield, Minn. KLF0 1410 
Little Falls, Minn. KLTF 960 
Little Falls, N.Y. WLFH 1230 
Littlefield. Tex. KVOW 1490 
Little Rock, Ark. KARK 920 N 

KGHI 1250 M 
KLRA 1010 A 
KOKY 1440 
KTHS 1090 C 
KVLC 1050 

Littleton. Colo. KUDY 1510 
Live Oak, Fla. WNER 1250 
Livingston, Mont, KPRK 1340 M 
Livingston, lene. WL1V 920 
Livingston, Tex. KETX 1440 

KLBS 1220 
Lloydminster, Alta. CKSA 1150 
Lock Haven, Pa, WBPZ 1230 M 
Lockport. N.Y. W USJ 1340 
Lodi. Calif. KCVR 1570 
Logan, Utah KVNU 610 M 

KLGN 1390 
Logan, W.Va. WLOG 1230 M 

WVOW 1290 
Logansport. Ind. WSAL 1230 M 
Lompoc, Calif., KNEZ 960 
London. Ky. WFTG 1400 
London, Ont. CFPL 980 

CKSL 1290 
Long Beach, Calif. KFOX 1280 

KGER 1390 
Longmont, Colo. KLMO 1050 
Longview, Tex. KFRO 1370 A 

KLTI 1280 
Longview, Wash. KEDO 1400 A 

KBAM 1270 
Lorain, Ohio WWIZ 1380 
Loris, S.C. WLSC 1570 
Los Alamos, N.Mex. KRSN 1490 A 
Los Angeles. Calif. KABC 790 A 

KFI 640 N 
Kill 930 M 
KFSG 1150 
KFWB 980 
KGFJ 1230 
KFAC 1330 
KLAC 570 
KMPC 710 
KNX 1070 C 
KPOL 1540 
KPOP 1020 
KRKD 1150 

Louisburg. N.C. WYRN 1480 
Louisville, Ky. WAVE 970 N 

WAKY 790 M 
WHAS 840 C 
WKLO 1080 A 
WINN 1240 
WKYW 900 
WLOU 1350 
WTMT 620 

Louisville, Miss. WLSM 1270 
Loveland. Colo. KLOV 1570 

Kingston. N.Y. WKNY 
Kingston, Ont. CFRC 

C 
CKWS 

Kingstree. S.C. WDKD 
Kingsville, Tex. NINE 
Kinston. N.C. WELS 

WFTC 
WISP 

Kirkland. Wash. KNBX 
Kirkland Lake, Ont. CJKL 
Kirksville. Mo. K1RX 
Kitchener, Ont. CKCR 



Location C.L. Ke. N.A. 
Lovington, N.Mex. KLEA 630 
Lowell. Mass. WCAP 980 

WLLH 1400 M 
Lubbock, Tex. KCBD 1590 M•N 

KDAV 580 
KDUB 1340 
KFTO 790 C 
KLLL 1460 M 
KSEL 950 A 

Ludington. Mich. WKLA 1450 A 
Lufkin, Tex. KRBA 1340 A 

KTRE 1420 M 
Lumberton, N.C. WAGR 1480 

WTSB 1340 M 
Lynchburg, Va. WLVA 590 A 

WWOD 1390 M•N 
WBRG 1050 

Lynn, Mass. WLYN 1360 
Macomb. Ill. WKAI 1510 
Macon. Ga. WBML 1240 

WCRY 900 
W1BB 1280 
WMAZ 940 C 

WNEX 1400 A- M 
Macon, Miss. WMBC 1400 
Madera. Calif. KNOT 1250 
Madison, Fla. WMAF 1230 
Madison. Ga. WYTH 1250 
Madison. Ind. WORX 1270 
Madison, Wis. WHA 970 

WIBA 1310 N 
WISC 1480 A-M 
WKOW 1070 C 

Madison, Tenn. WENO 1430 
Madisonville. Ky. WFMW 730 

WTTL 1310 
Magee, Miss, WSJC 1280 
Magnolia. Ark. KVMA 630 M 
Malden, Mo, KTCB 1470 
Malone. N.Y. WICY 1490 M 
Malvern, Ark. KBOK 1310 
Manassas, Va, WPRW 1460 
Manchester. Conn. WINE 1230 
Manchester, Ga. WFDR 1370 
Manchester, Ky. WWXL 1450 
Manchester, N.H. WFEA 1370 

WG1R 610 C 
WKBR 1240 

Manchester, Tenn. WMSR 1320 
Manhattan, Kans. KSAC 580 

(MAN 1350 
Manila, P.I. DZPI 1800 M-C 

DZRH 710 N 
Manistee, Mich. WMTE 1340 
Manitou Springs, Colo. 

KCMS 1490 
Manitowoc, Wis. WCUB 980 

WOMT 1240 M 
Mankato, Minn. KYSM 1230 N 

KTOE 1420 A 
Manning, S.C. WYMB 1410 
Mansfield, La. KOBC 1360 
Mansfield, Ohio WMAN 1400 A 

WCLW 1570 
Maquoketa, Iowa KMAQ 1320 
Marianna, Fla. WTYS 1340 M 

WTOT 980 
Marietta, Ga. WFOM 1230 

WB1E 1050 
Marietta. Ohio WMOA 1490 M 
Marine City. Minh. WDOG 1590 
Marinette, Wis. WMAM 570 N 
Marion, Ala, WJAM 1310 
Marion, Ill. WGGH 1150 
Marion, bd. WBAT 1400 C 

WM RI 860 
Marion, N.C. WBRM 1250 
Marion, Ohio WMRN 1490 A 
Marion, S.C. WATP 1430 
Marion, Va. WMEV 1010 A 
Marked Tree. Ark. KPCA 1580 
Marksville. La, KAPB 1370 
Marlborough, Mass. WSRO 1470 
Marlin. Tex, KMLW 1010 
Marquette, Minh. WOW 1320 M 
Marshall. Minn. KMHL 1400 A 
Marshall. Mo. KMMO 1300 
Marshall, N.C. WMMH 1460 
Marshall, Tex. KMHT 1450 

(ADO 1410 
Marshalltown, Iowa KFJB 1290 
Marshfield. Wis. WDLB 1450 
Martin, lene. WCMT 1410 
Martinsburg, W.Va. WEPM 1340 
Martinsville. Va. WHEE 1370 

WMVA 1450 N 
Marysville. Calif. KMYC 1410 M 
Marysville, Kans. KNDY 1570 
Maryville. Mo. KNIM 1580 
Maryville, Tenn, WGAP 1400 
Mason City. Iowa KGLO 1300 C 

(RIB 1490 
KSMN 1010 

Massena, N.Y. WMSA 1340 A 
WSTS 1050 

Massillon, Ohio WT IG 990 
Matane, Que. CKBL 1250 
Matawan, W.Va. WHJC 1360 
Mattoon, Ill. WLBH 1170 
Mayaguez, P.R. WAEL 600 

WKJB 710 
WORA 1150 
WPRA 990 
WTIL 1300 

Mayfield. Ky, WKTM 1050 
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Location C.L. Kc. N.A. Location C.L. Kc. N.A. 

Mayodan,N.C. 
Maysville, KY. 
McAlester. Okla. 

McAllen, Tex. 
McCamey, Tex. 
McComb. Miss. 

McCook, Nebr. 
McGehee. Ark. 
McKeesport, Pa. 

McKenzie, Tenn. 
McKinney, Tex. KMAE 1600 
McMinnville, Oreg. KMCM 1260 
McMinnvilte, Tenn. WBMC 960 

W MMT 1230 M 
McPherson. Kans, KNEX 1540 
McRae, Ga. WDAX 1410 
Meadville, Pa. WMGW 1490 
Medford, Mass. WHIL 1430 
Medford, Oreg. KMED 1440 N 

(BOY 730 
KM 1230 A-C 

Medford, Wis. W1GM 1490 M 
Medicine Hat. Alta. CHAT 1270 
Melbourne. Fla. WMMB 1240 M 
Memphis. Tenn. WHBQ 560 M 

WHER 1430 
WMC 790 N 
WD1A 1070 
WMPS 680 
WHHM 1340 A 
W LOK 1480 
WREC 600 C 
KWAM 990 

Mena, Ark. KENA 1450 
Menominee. Mich. WAGN 1340 A 
Menomonie, Wis. WMNE 1360 
Merced, Calif. (VOS 1480 M 

KWIP 1580 
Meriden, Conn. WMPAW 1470 
Meridian, Miss. WCOC 910 C 

WDAL 1330 
WMOX 1240 
WOKK 1450 A 
WQIC 1390 

Mesa, Ariz, (BUZ 1310 
Metropolis. Ill. WMOK 920 
Meicia, Tex. (BUS 1590 
Mexico, Mo. KXEO 1340 M 
Mexico, Pa, WJUN 1220 
Miami. Ariz. KI KO 1340 
Miami, Fla. WGIBS 710 C 

WCKR 610 N 
WFFC 1220 
WAME 1260 
WMIE 1140 
wQAM 560 
WSKP 1450 
W1NZ 940 

Miami, Okla. KGLC 910 
Miami Beach. Fla. WMET 1490 

WKAT 1360 M-A 
WMBM 800 

Michigan City. Ind. W1MS 1420 
Middlesboro. Ky. WM1K 560 
Middletown. Conn. WCNX 1150 
Middletown, N.Y. WALL 1340 
Middletown, Ohio WPFB 910 
Midland, Mich. WMDN 1490 
Midland, Tex. KCRS 550 A 

KJBC 1150 
KWEL 1600 

Milan, Tenn. W KIELI 1600 
Miles City, Mont, KATL 1340 M 
Milford, Del, WKSB 930 
Milford, Mass. WMRC 1490 
Milledgeville, Ga. WMVG 1450 M 
Millen, Ga, WGSR 1570 
Millington. Tenn. WHEY 1220 
Millville. N.J. WMVB 1440 
Milton. Fla. WEBY 1330 M 

WSRA 1490 
Milton, Pa, WMLP 1570 
Milwaukee, Wis. WE MP 1250 

WFOX 860 M 
WRIT 1340 
WISP! 1150 A 
WM1L 1290 
WOKY 920 
WTMJ 620 N 

Minden. La. (ASO 1240 
Mineral Wells, TeX. KORC 1140 
Mineola. N.Y. WFYI 1520 
Minneapolis, Minn. (EVE 1440 M 

WCCO 830 C 
WLOL 1330 
WMIN 1400 
WDGY 1130 
WPBC 980 
WTCN 1280 A 
KTIS 900 
KUOM 770 

Minot, N.Dak. KLPM 1390 M 
KQDY 1320 
KCJB 910 C 

Mission. Kans. KBKC 1480 
Mission. Tex. KIRT 1580 
Missoula, Mont. KGVO 1290 C 

(XLI 1450 N 
KBTK 1340 M 

Mitehell, S.Dak. KORN 1490 M 
Moab. Utah KU RA 1450 
Moberly, Mo. KNCM 1230 
Mobile. Ala, WALA 1410 N 

WABB 1480 A 
WGOK 900 

WNGO 1320 
WMYN 1420 
WFTM 1240 M 
KTMC 1400 
KNED 1150 
KRIO 910 M 
KCMR 1450 
WHNY 1250 A 
WAPF 980 
KBRL 1300 M 
KVSA 1220 
WEDO 810 C 
WMCK 1360 
WHOM 1440 

WKAB 840 
WKRG 710 C 
WMOZ 960 

Mobridge, S.Dak. KOLY 1300 
Modesto, Calif. KIRS 860 

KBE 970 
KFIV 1360 A 

Moline, ill. WQUA 1230 A 
Monahans, Tex. KVKM 1340 M 
Moncton. N.B. CBAF 1300 

CKCW 1220 
Monett. Me. KRMO 990 
Monmouth, ill. WHAM 1330 
Monroe, Ga. WhORE 1490 
Monroe, La, AhiLB 1440 A•N 

t(L1C 1230 hi 
KNO E 1390 

Monroe, Mich. WM1C 560 
Monroe, N.C. WMAP 1060 
Monroe, Wis. WEKZ 1260 
Monroeville, Ala. WMFC 1360 
Monterey, Calif. (IDO 630 

KMBY 1240 C 
Montevideo. Minn. (DMA 1450 A 
Monte Vista. Colo, KSLV 1240 
Montgomery. Ala. WBAM 740 

WAPX 1600 A Newberry, S.C. WKDK 1240 
NY 14" N New Braunfels. TeX. KGNB 1420 

WMGY 800 New Britain, Conn. WHAT 910 A 
WRMA 950 WKNB 840 

Montgomery, W.Va. New Brunswick, N.J. WCTC 1450 
WMON 1340 M Newburgh, N.Y WONT 1220 

Monticello, Ark. KHBM 1430 Newburyport Mass WNBP 1470 
Monticello. Ky. WFLW 1360 New Carlisle, Que.. CHNC 610 
Montmagny. Que. CKBM 1490 -- 
Montpelier-Barre. Vt. 

WSKI 1240 A 
CBF 690 
CBM 940 N 
CFCF 600 A 
CJAD 800 
CMS 1280 
CKAC 730 C 

Montrose, Colo. KUBC 580 
Montrose, Pa, WPEL 1250 
Mooresville, N.C. WHIP 1350 
Moorhead. Minn. (VOX 1280 M 
Moosejaw, Sask. CHAS 800 
Morehead, Ky. WMOR 1330 
Morehead City, N.C. WMBL 740 
Morgan City, La. KMRC 1430 M 
Morganton, N.C. WMNC 1430 
Morgantown, W.Va. WAJR 1440 N 

WCLG 1300 
Morrilton. Ark. KVOM 800 
Morris. Minn. KMRS 1570 
Morristown. N.J. WPATR 1250 
Morristown.Tenn, WCRK 1150 M 

WMTN 1300 
Moscow, Idaho KRPL 1400 
Moses Lake, Wash, KSEM 1470 

KW1Q 1260 
Moultrie, Ga. WMGA 1400 A 

WMTM 1300 
Moundsville, W.Va. WMOD 1370 
Mountain Grove, Mo. KLRS 1360 
Mountain Home, Ark. KILO 1490 
Mt. Airy, N.C. WPAQ 740 

WSYD 1300 M 
Mt. Carmel. Ill. WVMC 1360 
Mt. Clemens. Mich. 

WBRB 1430 
Mt. Dora. Fla. WIOK 1580 
Mt. Jackson, Va. WSIG 790 
Mt. Kisco, N.Y. WVIP 1310 
Mt. Pleasant. Mich. WCEN 1150 
Mt. Pleasant. Tex. KIMP 960 
Mt. Shasta. Calif. KWSD 620 
Mt. Sterling, Ky. WMST 1150 
Mt. Vernon, III, WM1X 940 
Mt. Vernon. Ind. WPCO 1590 
Mt. Vernon, Ky, WRVK 1460 
Mt, Vernon, Ohio WMVO 1300 
Mt. Vernon, Wash. KBRC 1430 
Muleshoe. Tex. (NUL 1380 

K201. 1570 
Mullins, S.C. WJAY 1280 
Muncie, Ind, WLBC 1340 C 
Munfordville, Ky. WLOC 1150 
Munising, Mich. WMAB 1400 
Murfreesboro. Tenn.WGNS 1450 

WMTS 860 
Murphy, N.C. WCVP 600 

WKRK 1390 
M urphysboro, III. WI Ni 1420 
Murray. Ky. WNBS 1340 
Murray, Utah KMUR 1230 
Muscatine, Iowa KWPC 860 
Muscle Shoals City. 
Alabama WLAY 1450 

Muskegon, Mich. WKBZ 850 A 
WTRU 1600 
WMUS 1090 

Muskogee, Okla, KIM 1490 A 
(MUS 1380 

Myrtle Beath, S.C. WMY13 1450 
Nacogdoches, Tex, KEEE 1230 A 

(SEA 860 
Nampa, Idaho KFXD 580 
Nanaimo, B.C. CHUB 1570 
Nanticoke, Pa. WNAK 730 
Napa. Calif. (VON 1440 
Naples, Fla. WNOG 1270 
Narrows. Va, WN RV 990 
Nashua. N.H. WOTW 900 

WSMN 1590 
Nashville, Tenn, W KDA 1240 

WLAC 1510 

Montreal, Que. 

Location C.L. Kc. N.A. 
WMAK 1300 
WNAH 1360 M 
WSIX 980 A 
WSM 650 N 
WVOL 1470 

Natchez, Mess. WMIS 1240 N 
WHAT 1450 M 

Natchitoches. La. KNOC 1450 M 
Needles, Calif. (SEE 1340 
Neenah. Wis. WNAM 1280 
Neillsville, Wis. WCCN 1370 
Nelson, B.C. CKLN 1390 
Neon, KY. WNKY 1480 
Neosho, Mo, (BIN 1420 
Nevada, Mo. KNEM 1240 
New Albany, Ind. WISP 1570 
New Albany, Miss. WNAU 1470 
Newark. N.J. WNTA 970 

WHBI 1280 
WNJR 1430 
WVNJ 620 

Newark, N.Y. WACK 1420 
Newark, Ohio WCLT 1430 
New Bedford, Mass.WBSM 1420 

WNBH 1340 M 
New Bern, N.C. WHIT 1450 M 

WRNB 1490 

Newcastle. N.B. CKMR 790 
New Castle, Pa, WKST 1280 M 
Newcastle. Wyo, KASL 1240 
New Glasgow, N.S. CKEC 1230 
New Haven, Conn. WAVZ 1300 

WELI 960 
WNHC 1340 A 

New Iberia, La. KANE 1240 
(VIM 1360 

New Kensington, Pa.WKPA 1150 
New London, Conn, WNLC 1490 M 
New Martinsville.W.Va. 

WETZ 1330 M 
Newnan, Ga. WCOH 1400 M 
New Orleans, La. WDSU 1280 N 

WJBW 1230 
W.IMR 990 
WBOK 800 
WNOE 1060 
WSMB 1350 A 
WNPS 1450 
WTI X 690 
WWL 870 C 
WYFE 600 
WYLO 940 M 

Newport, Ark. KNBY 1280 
Newport, Ky. WHOP 740 
Newport, Oreg. KNPT 1310 
Newport, R.I. WAD( 1540 
Newport. Tenn. WLIK 1270 
Newport. Vt, W1KE 1490 
Newport News, Va. WGH 1310 A 

WYUO 1270 
New Rochelle, N.Y. WVOX 1460 
New Smyrna Beach, Fla. 

WSBB 1230 M 
Newton, Iowa (COB 1280 
Newton, Kans. KJRG 950 
Newton, Miss. WBKN 1410 
Newton, N.J. WNNJ 1360 
Newton, N.C. WNNC 1230 
New Ulm, Minn. (NUJ 860 
New Westminster, B.C. 

CKNW 980 
New York, N.Y. WABC 770 A 

WBNX 1380 
WCBS 880 C 
WEVD 1330 
WHOM 1480 
WINS 1010 
WLIB 1190 
WMCA 570 
WMGM 1050 
WNEW 1130 
WNYC 830 
WOR 710 M 
WOV 1280 

WPOW 1330 
WQXR 1560 
WRCA 660 N 

Niagara Falls. N.Y.WFILD 1270 
Will 1440 

Niagara Falls, Ont. CHVC 1600 
Niles, Mich. WNIL 1290 
Nogales, Ariz. KNOG 1340 A 
Norfolk. Nebr. WJAG 780 
Norfolk, Va. WTAR 790 C 

WCMS 1050 
WNOR 1230 
WRAP 850 

Norman, Okla. WNAD 640 
(NOR 1400 
WNAR 1110 
WMNB 1230 

Norristown, Pa. 
N. Adams, Mass. 
N. Augusta, S.C. WGUS 1600 
N. Battleford. Sask. CJNB 1460 
North Bay, Ont. CFCH 600 
North Bend, Oreg. (FIR 1340 C 
Northlteld,Minn, WCAL 770 
Northampton, Mass. 

WHMP 1400 M 



Location C.L. Ke. N.A. 
N. Little ROck,Ark.KNLR 1380 

KXLR 1150 
KVLC 1050 

North Platte, Nebr. KILT 970 
KODY 1240 N 

No. Vancouver. B.C. CKLG 730 
N. Vernon. Ind. WOCH 1460 
No. Wilkesboro. N.C.WKBC 810 
Norton Va. WNVA 1350 M 
Norwalk. Conn. WNLK 1950 
Norwich, Conn. WICH 1310 
Norwich, N.Y. WCHN 970 
Oakdale, La. KREH 900 
Oak Grove, La. KWCL 1280 
Oak Hill, W.Va. WOAY 860 
Oakland, Calif. KEWB 910 

KABL 960 
KWBR 1310 

Oak Park, Ill. WOPA 1490 
Oak Ridge. Tenn, WATO 1290 
Oakville. Ont. CHWO 1250 
Ocala, Fla. WMOP 900 

WTMC 1290 N 
WHYS 1970 

Oceanlake, Oreg. KBCH 1380 
Oceanside, Calif. KUDE 1320 
Odessa. Tex. KECK 920 

KOSA 1230 C 
KOYL 1310 
KRIG 1410 M 

Oelikein. Iowa KOEL 950 
Ogallala. Nebr. KOGA 930 
Ogden, Utah KLO 1430 M 

KKOG 730 
KVOG 1490 

Ogdensburg. N.Y. WSLB 1400 M 
Oil City, Pa. WKRZ 1340 
Okla. City. Okla. KBYE 890 A 

KLPR 1140 
KOCY 1340 
KOMA 1520 N 
KTOK 1000 C 
KTOW 800 
W KY 930 

Okmulgee, Okla. KHBG 1240 
Old Saybrook, Conn. WLIS 1420 
Olean. N.Y. WMNS 1360 

WHDL 1450 A 
Olney. Ill. WVLN 740 
Olympia, Wash. KGY 1240 M 

KITN 920 
Omaha, Nebr. KBON 1490 

KFAB 1110 N 
KOIL 1290 
K000 1420 
KOWH 660 

KSWI 1560 M-A 
WOW 590 C 

Omak, Wash. KOMW 680 
Oneida. N.Y. WONG 1600 
O'Neill. Nebr. KB X 1350 
Oneonta, Ala. WCRL 1570 
Oneonta, N.Y. WOOS 730 
Ontario, Calif. KASK 1510 
Ontario, Oreg. KSRV 1880 
Opelika. Ala. WPHO 1400 M 
Opelousas, La. KSLO 1230 A 
Opp. Ala. WAMI 860 
Opportunity, Wash, KZUN 680 
Orange, Mass. WCAT 1990 
Orange, Tex. KOGT 1600 
Orange, Va. WJMA 1340 
Orangeburg. S.C. WDIX 1150 A 

WBPD 1580 
WTND 920 

Oregon City. Oreg. KGON 1520 N 
Orillia, Ont. CFOR 1570 
Orlando, Fla. WDBO 580 C 

WHO() 990 M 
WHIY 1270 
WLOF 950 
WKIS 740 N 

Ormond Bch., Fla. WQXQ 1380 
Orotino. Idaho KLER 950 
Ortonville, Minn. KDIO 1350 
Osage Bch., Mo. KRMS 1150 
Osceola. Ark. KOSE 860 
Oshawa. Ont. CKLB 1350 
Oshkosh, Wis. WOSH 1490 A 
Oskaloosa, Iowa KBOE 740 
Othello. Wash. KRSC 1450 
Ottawa. Ill. WCMY 1430 
Ottawa. Kans, KOFO 1220 
Ottawa, Ont. CB0 910 

CFRA 560 
CKOY 1310 

Ottumwa, Iowa KBIZ 1240 A 
KLEE 1480 

Owatonna, Minn. KRFO 1390 
Owego, N.Y. WEBO 1330 
Owensboro, Ky. WOMI 1490 M 

WVJS 1420 A 
Owen Sound. Ont. CFOS 560 
Owosso. Mich. WOAP 1080 
Oxford. Miss. WSUH 1420 
Oxford. N.C. WOXF 1340 
Oxnard, Calif. KOXR 910 
Ozark. Ala. WOZK 900 
Paducah, Ky. WKYB 570 N-M 

WDXR 1560 
WPAD 1450 C 

Pahokee, Fla. WR1M 1250 
Painesville. Ohio WPVL 1460 
Paintsville, Ky. WSIP 1490 M 
Palatka, Fla. WWPF 1260 

WSUZ 800 
Palestine, Tex. (NET 1450 

Location C.L. Kc. N.A. 
Palm Bob., Fla. WQXT 1340 A 
Palm Soros.. Calif. KCMJ 1010 C 

KDES 920 
KPAL 1450 

Palmdale, Calif. KUTY 1470 
Palo Alto, Calif. KIBE 1220 
Pampa, lev, KPDN 1340 M 

KHHH 1230 
Panama City, Fla. WDLP 590 

WPCF 1430 M 
Panama City Beach, 

Fla. WTHR 1480 
WSCM 1290 

Paragould. Ark. KDRS 1490 
Paris, Ill. WPRS 1440 
Paris. KY.  WKLX 1440 
Paris, Tenn. WTPR 710 
Paris, Tex. KPLT 1490 A 

KFTV 1250 
Parkersburg, W.Va. WCEF 1050 

WPAR 1450 C 
WCOM 1290 A 

Park Falls. Wis. WPFP 1450 
Parsons, Kans, KLKC 1540 
Pasadena, Calif. KALI 1430 

KPPC 1240 
KXLA 1110 
KWKW 1300 

Pasadena, Tex. KLVL 1480 
Pascagoula. Miss. WPMP 1580 A 
Pasco, Wash. KORD 910 

KPKW 1340 
Paso Robles, Calif. KPRL 1230 M 
Patchogue, LI., N.Y. 

WALK 1370 
WPAC 1580 

Paterson, N.J. WPAT 930 
Pauls Valley. Okla. KVLH 1470 
Pawtucket. R.I. WPAW 550 A 
Payette, Idaho KEOK 1450 
Peace River, Alta. CKYL 630 
Pecos, Tex. KIUN 1400 M 
Peekskill, N.Y. WLNA 1420 
Pekin, Ill. WSIV 1140 
Pell City. Ala. WFHK 1430 
Pembroke. Ont. CHOV 1350 
Pendleton, Oreg. KKID 1240 A 

KURE 1050 
KUMA 1290 A 

Pensacola, Fla. WBOP 980 
WBSR 1450 C 
WNVY 1230 A 
WCOA 1370 N 
WPFA 790 

Penticton. B.C. CKOK 800 
Peoria, Ill. WEEK 1350 N 

WMBD 1470 C 
WIRL 1290 M 
WPEO 1020 

Perry. Fla. WPRY 1400 
Perry. Ga.  WBBN 980 
Perryton, Tex. KEYE 1400 M 
Peru, Ind. WARU 1600 
Petaluma, Calif. KAFP 1490 
Peterborough. Ont. CH EX 980 
Petersburg, Va. ViSSV 1240 M 
Petoskey, Mich. WMBN 1940 
Phenix City, Ala. WPNX 1460 A 
Philadelphia, Miss. W HOC 1490 
Philadelphia, Pa. WCAU 1210 C 

WDAS 1480 
WFIL 560 A 
WFLN 900 
WHAT 1340 
WIEIG 990 
WIP 610 M 
WIMJ 1540 
WPEN 950 
WRCV 1060 N 
WTEL 860 

Philipsburg, Pa. WPHB 1260 
Phoenix, Ariz. KIFN 860 

KONI 1400 
(HAT 1480 
KHEP 1280 
KOY 550 A 
KOOL 960 C 
KPHO 910 A 
KUEQ 740 
KRIZ 1230 
(TAR 620 N 

Picayune, Miss. WRJW 1320 
Piedmont, Ala. WPID 1280 
Pierre. S.Dak. KGFX 630 

KCCR 1590 
Pikeville, Ky. WLS1 900 

WPKE 1240 M 
Pine Bluff, Ark. KCLA 1400 

KOTN 1490 M 
KPBA 1590 

Pine City. Minn. WCMP 1350 
Pineville, Ky. WMLF 1230 
Pineville, W.Va. WWYO 970 
Pipestone, Minn. KLOH 1050 
Piqua. Ohio WPTW 1570 
Pittsburg, Calif. KKIS 990 
Pittsburg, Kans. KOAM 860 N 

KSEK 1340 
Pittsburgh, Pa. KDKA 1020 

KQV 1410 C 
WCAE 1250 
WEEP 1080 
WAMP 1320 N 
WPIT 730 
WWSW 970 

Pittsfield. Ill. WBBA 1580 
Pittsfield, Mass. WBEC 1420 A 

WBRK 1340 M 

Location C.L. Ka. N.A. 
Pittston, Pa. WPTS 1540 
Plainview. Tex. KVOP 8400 M 
Plant City. Fla. WPLA 910 
Platteville, Wis. WSWW 1590 
Plattsburg, N.Y. WEAV 960 A 

WIRY 1340 M 
Pleasanton, Tex. KBOP 1380 
Pleasantville, N.J. WOND 1400 
Plymouth, Mass. WPLM 1390 
Plymouth, Wis. WPLY 1420 
Pocahontas, Ark. KPOC 1420 
Pocatello, Idaho KSEI 930 N 

KW I K 1240 M 
KYTE 1290 

Pocomoke City, Md.WD VM 540 
Pomona. Calif. (WOW 1600 
Ponca City, Okla. WBBZ 1230 M 
Ponce, P.R. WPRP 910 

WEUC 1420 
WPAB 550 
WI-E0 1170 
WISO 1260 

Pontiac, Mich. WPON 1460 
Poplar Bluff, Mo. KWOC 930 
Portage. Wis. WPDR 1350 
Portage la Prairie. Man. 

CFRY 1570 
Port Alberni, B.C. CJAV 1240 
Portales. N.Mex. KENM 1450 
Port Angeles. Wash.KONP 1450 
Port Arthur, Ont. CEPA 1230 
Port Arthur, Tex. (OLE 1340 

KPAC 1250 M 
Porterville. Calif. (TIP 1450 A 
Port Hope. Ont. CHUG 1500 
Port Hueneme,Calif. KACY 1520 
Port Huron, Mich. W H LS 1450 

WTTH 1980 A 
Port Jervis, N.Y. WDLC 1490 
Portland. Ind. WPGW 1440 
Portland, Maine WCSH 970 N 

WGAN 560 C 
WLOB 1310 

WPOR 1490 A-M 
Portland, Oreg. (BPS 1450 

KLIQ 1290 
KEX 1190 
KGW 620 
KOIN 970 C 
(PAM 1410 
KPDQ 800 
KPOJ 1330 M 
KWJJ 1080 A 
(XL 750 

Portsmouth. N.H. WHEB 750 
Portsmouth, Ohio WPAY 1400 C 

WNXT 1260 A 
Portsmouth. Va. WLOW 1400 A 

WAVY 1350 N 
Post. Tex. KUKO 1370 
Poteau. Okla. KLCO 1280 
Potosi, Mo. KYRO 1280 
Potsdam, N.Y. WPDM 1470 
Pottstown, Pa. WPAZ 1370 
Pottsville, Pa. WPAM 1450 

WPPA 1360 M 
Poughkeepsie, N.Y. WEOK 1390 

WK1P 1450 A 
Powell. Wyo. (POW 1260 M 
Poynette, Wis. WIBU 1240 
Prairie du Chien, Wis. 

WPRE 980 
Pratt, Kans. KWSK 1570 
Prescott, Ariz. KYCA 1490 N 

KNOT 1450 A 
KZOK 1340 

Presque Isle. Me. WAGM 1450 
Preston. Idaho (PST 1340 
Prestonsburg, Ky. WPRT 960 

WDOC 1310 
Price. Utah KOAL 1230 M 
Prichard, Ala, WAIP 1270 
Prince Albert, Sask. CKBI 900 
Prince George, B.C. CKPG 550 
Prince Rupert. B.C. CFPR 1240 
Princeton, Ind. WRAY 1250 
Princeton, Ky. 
Princeton, W.Va. 
Prineville. Oreg. 
Prosser, Wash. 
Providence, R.I. 

WPKY 1580 
WLOH 1490 A 
KRCO 690 
KARY 1310 
WEAN 790 M 
WHIM 1110 
WICE 1290 
WJAR 920 N 
WPRO 630 C 
WRIB 1220 

Provo. Utah KIXX 1400 A 
KEYY 1450 
(OVO 960 M 

Pryor, Okla. KOLS 1570 
Pueblo, Colo. KDZA 1230 

(API 690 
KEEL 970 

KGHF 1350 A-M 
KCSJ 590 

Pulaski. Tenn. WKSR 1420 A 
Pulaski. Va. WPUV 1580 
Pullman, Wash. KWSC 1250 

KOFE 1150 
Punxsutawney, Pa. WPME 1540 
Putnam. Conn. WPCT 1350 
Puyallup, Wash. (AYE 1450 
Quanah, Tex. (OU I 1150 
Quebec, Que. CBV 980 

CHRC 800 
CJQC 1340 
CKCV 1280 

Quesnel, B.C. CKCQ 570 
Quincy, Fla. WCNH 1230 M 

Location C.L. Kc. N.A. 
Quincy. Ill. 

Quincy, Mass. 
Quincy. Wash, 
Quitman, Ga. 
Racine, Wis. 

WGEM 1440 A 
WTAD 930 C 
WJDA 1300 
KPUR 13/0 
WSFB 1490 
WRAC 1460 
WHIN 1400 A 

Radcliff, KY. WSAC 14/0 
Radford, Va. WRAD 1460 
Raleigh, N.C. WKIX 8...0 A 

WPTF lith) N 
WSH E 5/0 
WRAL 1240 

Rapid City, S.Dak. KOTA ISOU C 
KRSD 1340 

Raton, N.Mex. KHI N 1490 A 
Ravenswood, W.Va. WMOV 1360 
Rawlins, Wyo. KRAL 1240 M 
Raymond, Wash. KAPA 1340 
Raymondville, Tex. KSOX 1240 
Rayville, La. KCLP 990 
Reading, Pa. WEEU 850 A 

WHUM 1240 C 
WRAW 1340 N 

Redding. Calif. KRDG 1230 M 
KPAP 1270 
KSDA 1400 
KVCV 600 C 
KV1P 540 

Red Bluff. Calif. KBLF 1490 
Red Deer, Alta. CKRD 850 
Redlands. Calif. KCAL 1410 
Red Lion. Pa. WGCB 1440 
Redmond, Oreg. KPRB 1240 
Red Wing. Minn. KCUE 1250 
Redwood Falls, Minn.KLGR 1490 
Reedsburg. Wis. WRDB 1400 
Regina, Sask. CBK 540 

CKCK 620 
CKRM 980 

Reidsville, N.C. WFRC 1600 A 
WREV 1220 

Remsen, N.Y. WREM 1480 
Reno, Nev. (OH 630 N 

KBET 1340 M 
KOLO 920 C 
(ONE 1450 
(DOT 1230 

Renton, Wash. (ODE 910 
Rexburg, Idaho KRXK 1230 
Rhinelander. Wis. WOBT 1240 
Rite Lake, Wis. W.IMC 1240 
Richfield. Utah 
Richland, Wash. 
Richland, Wis. 
Richlands, Va. 
Richmond, bd. 
Richmond, Ky. 
Richmond, Va. 

KALE 960 
WRCO 1450 
WR1C 540 
WKBV 1490 A 
WEKY 1340 M 
WANT 990 
WBBL 1480 
WEZL 1590 
WLEE 1480 N 
WLLY 1320 
WMBG 1380 A 
WRNL 910 M 
WRVA 1140 C 
WXGI 950 

Richmond Hill, Ont. CJRH 1310 
Riehwood, W.Va. WMNF 1280 
Ridgecrest, Calif. KRCK 1360 

KRKS 1240 
Rimouski. Que. C.1113R 900 
RIO Piedras, P.R. WRIO 1320 

WWWW 1520 
Ripley, Tenn. WTRB 1570 
Ripon, Wis. WCWC 1600 
Riverhead, N.Y. WRIV 1390 
Riverside, Calif. KPRO 1440 

(ACE 1570 
Riverton. Wyo. KWRL 1450 M 
Riviera du Loup. Que.CJFP 1400 
Roanoke, Ala. WELR 1360 
Roanoke. Va. WDB.1 960 C 

WRIS 1410 M 
WHYE 910 
WROV 1240 A 
WSLS 610 N 

Roanoke Rapids, N.C. 
WCBT 1230 M 

Roaring Soros., Pa.WKMC 1370 
Roberval, Que. CHRL 910 
Robinson, Ill. WTAY 1570 
Rochester. Minn. (ROC 1340 N 

(WEB 1270 
Rochester, N.H. WWNH 930 
Rochester, N.Y. WBBF 950 M 

WHAM 1180 N 
WHEC 1460 C 
WRVM 680 
WSAY 1370 
WVET 1280 A 

Rockford. Ill. WROK 1440 A 
WRRR 1330 

Rock Hill. S.C. WRH I 1340 M 
WTYC 1150 

Rockingham. N.C. WAYN 900 
Rock Island, Ill. WH BF 1270 C 
Rockland, Maine WRKD 1450 A 
Rock Springs. Wyo. KVRS 1360 M 
Rockville. Md. WINX 1600 
Rockwood.Tenn. WRKH 580 
Rocky Ford. Colo. KAVI 1320 
Rocky Mount. N.C. WCEC 810 

WEED 1390 A 
WRMT 1490 

Rocky Mount. Va. WYTI 1570 
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Location C.L. Kc. N.A. 
Rogers. Ark. (AMO 1390 
Rogers City, Mich. WHAK 960 
Rogersville, Tenn. WRGS 1370 
Rolla. Mo. (TIR 1490 
Rome, Ga. WLAQ 1410 A 

WRGA 1470 M 
WROM 710 

Rome, N.Y. WKAL 1450 A 
Ronceverte, W.Va. WRON 1400 
Roseburg, Oreg. KRNR 1490 C 

KRXL 1240 A 
Rosenberg, Tex. KFRD 980 
Rossville, Ga. WR1P 980 
Roswell, N.Mex. KSWS 1230 

(GEL 1400 M 
KB1M 910 

Rouyn. Que. CKFIN 141111 
Roxboro, N.C. WRXO 1430 
Royal Oak, Mich. WEXL 1340 
Rumford. Mn. WRUM 790 
Rupert, Idaho KAYT 970 
Rushton, La. (RUS 1490 
Rusk. Texas KTLU 1580 
Russell. Kans. K RSL 990 
Russellville, Ala. WWWR 920 
Russellville. Ark. KXR.1 1490 
Russellville, Ky, WRUS 610 
Rutland. Vt. WHWB 1000 

WSYB 1380 M 
Sackville, N.B. CBA 1070 
Sacramento, Calif. KCRA 1320 N 

KFBK 1530 A 
(OMS 1980 M 
KROY 1240 C 
KXOA 1470 

Safford. Ariz. KGLU 1480 A 
Saginaw, Mich. WKNX 1210 

WSAM 1400 N 
WSGW 790 M 

St. Albans, Vt. WWSR 1420 
St. Albans, W.Va. WKLC 1300 
Ste. Anne de la 

Pocatiere. Que. CHGB 1350 
St. Augustine, Fla. WFOY 1240 C 

WSTN 1420 
St. Boniface, Man, CKSB 1050 
St. Catharine, Ont. CKTB 610 
St. Charles, Mo. 
St. Cloud, Minn. KFAM 1450 N 

WJON 1240 
St. George, Utah KDXU 1450 
St. Helen. Mich. WCBQ 1590 
St. Jean, Que. CHRS 1090 
St. Jerome, Que. CKJL 900 
Saint John, N.B. CFBC 930 

CHSJ 1150 
St. John's. Nfld. CBN 640 

CJON 930 
VOAR 1230 
VOCM 590 
VOWR 800 

St. Johnsbury, Vt. WTWN 1340 
St. Joseph. Mich. WS1111 1400 
St. Joseph, Mo. KFEQ 680 

(RES 1550 M 
(USN 1270 

St. Joseph d'Alma. Que. 
CFGT 1270 

St, Louis, Mn. KATZ 1600 
KFUO 850 
KMOX 1120 C 
(SD 550 N 
KSTL 690 
KWK 1980 
KXOK 630 
WEW 770 M 
WIL 1430 A 

St. Mary's, Pa. WKI31 1400 
St. Paul, Minn. KSTP 1500 N 

WISK 1590 M 
St. Peter, Minn. (RBI 1310 
St. Petersburg, Fla. WPIN 680 

WSUN 620 A 
WTSP 1380 M 

St. Petersburg Beach, 
Fla. WILZ 1590 

St. Thomas. Ont. CHLO 680 
Ste. Genevieve, Mo. KSGM 980 
Salamanca, N.Y. WHYS 1590 
Salem, Ill. W1BD 1350 
Salem, Ind. WSLM 1220 
Salem. Mass. W ESX 1230 
Salem. Mo. KSMO 1340 
Salem, Oreg. KSLM 1390 A 

KBZY 1490 N 
KGAY 1430 

Salem. Va. WBLU 1480 
Salida, Colo, KVRH 1340 M 
Salina, Kans. (SAL 1150 M 
Salinas, Calif. (DON 1460 

KSBW 1380 M 
Saline, Mich. WOIA 1290 
Salisbury, Md, WBOC 960 

WICO 1320 
W.IDY 1470 

Salisbury, N.C. WSTP 1490 M 
WSAT 1280 A 

Salt Lake City, Utah 
(ALL 910 M 
KDYL 1320 N 
KLUB 5711 A 
KNAK 1280 
(SL 1160 C 

(SOP 1370 
(WHO 960 
KWIC 1570 
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Location C.L. Kc. N.A. 

San Angelo. Tex. KTXL 1940 
KGKL 960 A 
(PEP 1420 
KWFR 1260 

San Antonio, Tex. (COR 1350 
KENS 680 C 
KARS 1250 
KITE 930 
KUBO 1540 
(MAC 630 A 
(ONO 860 
KTSA 550 
WOAI 1200 

San Bernardino, Calif. 
KCKC 1950 
KFXM 590 M 
KRNO 1240 
KITO 1290 A 

Sandersville, Ca. WSNT 1490 
San Diego, Calif. KCBQ 1170 

(FMB 540 C 
KFSD 600 N 
KGB 1360 A 
(SON 1240 
KSDO 1130 

Sandpoint, Idaho (SPI 1400 
Sandusky, Ohio WLEC 1450 M 
San Fernando, Calif. (GIL 1260 
Sanford, Fla. WTRR 1400 

WIOD 1960 
Sanford, Me. WSME 1220 
Sanford, N.C. W EYE 1290 

WWGP 1050 
San Francisco, Cal. KFRC 610 M 

(CBS 740 C 
K.IBS 1100 
(NBC 680 N 
KOBY 1550 
(SAY 1010 
(SAN 1450 
KSFO 560 
KYA 1260 

San Jose. Calif. KLOK 1170 
KSJO 1590 
KEEN 1370 
KXRX 1500 

San Juan, P.R. WAPA 680 M 
WHOA 1400 
W1PR 940 
WKAQ 580 C 
WKVM 1230 
WITA 1140 

San Luis Obispo, Calif. 
KATY 1340 
KVEC 920 M 

San Marcos, Tex. KCNY 1470 
San Mateo, Calif., KOFY 1050 
San Rafael. Calif. (TIM 1510 
San Saba. Tex. (BAL 1410 
Santa Ana. Calif. (WIZ 1480 
Santa Barbara, Cal. KDB 1490 

KIST 1340 N 
KTMS 1250 A-M 

Santa Cruz, Calif. KSCO 1080 
Santa Fe, N.Mex. KTRC 1400 A 

KVSF 1260 C 
Santa Maria, Cal. (COY 1400 

KSMA 1240 
Santa Monica. Cal. (DAY 1580 
Santa Paula. Calif. (SPA 1400 
Santa Rosa, Calif. KSRO 1350 

KJAX 1150 
Santurce, P.R. W I AC 740 

WKAQ 580 C 
Saranac Lake. N.Y. WNBZ 1240 A 
Sarasota. Fla. WKXY 930 

WSPB 1450 C 
Saratoga Springs, N.Y. 

WSPN 900 
WRSA 1280 

Sarnia, Ont. CHOK 1070 
Saskatoon, Sask. CFQC 600 

CENS 1170 
CKOM 1420 

Saugerties, N.Y. WGHQ 920 
Sault Ste. Marie. 

Michigan WS00 1230 
Sault Ste. Marie, 

Ontario CJIC 1050 
CKCY 1400 

Savannah, Ga. WCCP 1450 M 
W11 V 900 
WSAV 630 N 
WSGA 1400 
WTOC 1290 C 
WSOK 1230 A 

Savannah. Tenn. WORM 1010 
Sayre. Pa. WATS 960 
Schefferville, Que. CF (L 1230 
Schenectady. N.Y. WGY 810 N 

WSNY 1240 
Scottsbluff, Nebr. KNEB 960 M 

KOLT 1320 C 
Scottsboro, Ala. WCRI 1050 

W ROS 1330 
Scottsdale, Ariz. KPOK 1440 
Scottsville. Ky. WLCK 1250 
Scranton. Pa. WARM 590 A 

W EJL 630 
WGBI 910 C 
WICK 1400 
WSCR 1320 N 

Seaford, Del. WSUX 1280 
Seattle. Wash. KAYO 1150 

KING 1090 A 
(IRO 710 C 
(JR 950 
KOL 1300 

KOMO 1000 N 

Seminole, leo. 
Seneca Township, 

S.C. WSNW 1150 
Sevierville, Tenn. WSEV 930 
Seward, Alaska KIBH 1340 C-A 
Seymour, Ind, Wet) 139(1 
Seymeur. Tes, (SET 1230 
Shamokin, Pa. WISL 1480 
Shamrock, Tex. (EVA 1580 
Sharon. Pa. WPIC 790 
Shawano, Wis. WTCH 960 
Shawinigan Falls. 

Que. CKSM 1220 
Shawnee. Okla. (OFF 1450 M 
Sheboygan, Wis. WHBL 1330 A 

WKTL 950 
Shelby, Mont, (SEN 1150 M 
Shelby, N.C. WOHS 730 M 

WADA 1390 
Shelbyville. Tenn. WHAL 1400 
Shenandoah, Iowa KFNF 920 

(MA 960 A 
Sherbrooke. Que. CH LT 630 

CKTS 900 
Sheridan, Wyo. KWYO 1410 M 
Sherman, Tex. KRRV 910 M 

KTX0 1500 
Show Low, Ariz. KVWM 1050 
Shreveport, La. KANB 1300 

KCIJ 1050 
KEEL 710 
KENT 1550 M 
KJOE 1480 
KOKA 980 
KRMD 1340 A 
KWKH 1130 C 

Sidney. Mont. KGCX 1480 M 
Sidney, Nebr. (SUD 1340 A 
Sierra Vista, Ariz. KHFH 1420 A 
Sikeston. Mo. KSIM 1400 
Siler City. N.C. WNCA 1570 
Siloam Soros.. Ark. KUOA 1290 M 
Silver City, N.Mex. (SIL 1340 C 
Silver Sprgs., Md. WGAY 1050 
Simeoe, Ont, CERS 1560 
Sinton. Tex. (ANN 1590 
Sioux City. Iowa KSCJ 1360 A 

KMNS 620 
(TRI 1470 

Sioux Falls. S.Dak. K1SD 1230 
K ELO 1320 
KIHO 1270 
KS00 1140 A 

Sitka, Alaska KIFW 1230 C-A 
(SEW 1400 

Skowhegan, Maine WGHM 1150 
Smithfield, N.C. WMPM 1270 
Smiths Falls. Ont. CJET 630 
Snyder, Tex. KSNY 1450 M 
Secorro, N.Mex. KSRC 1290 
Soda Sprgs., Idaho KBRV 540 
Somerset, Ky. WSFC 1240 M 

WTLO 1480 
Somerset. Pa. WVSC 990 
Sonora, Calif. KROG 1450 
Sorel. P.Q. MO 1320 
So. Bend, Ind. WNDU 1490 A 

WJVA 1580 M 
WSBT 960 C 

Southbridge. Mass. WESO 970 
So. Boston. Va. WHLF 1400 A 
South Daytona Beach. 

Florida WDAT 1590 
So. Paris. Me. WKTQ 1450 
So. Pittsburg, Tenn. WEPG 91f) 
So. St. Paul, Minn. WISK 630 M 
So. Williamsport, Pa. 

WMPT 1450 
Sparta, Ill. WHCO 1230 
Sparta, Tenn, WSMT 1050 
Sparta. Wis. WCOW 1290 
Spartanburg, S.C. WTHE 1400 M 

WORD 910 N 
WSPA 950 C 

Spencer. Iowa KICD 1240 
Spokane, Wash. (GA 1510 A 

KLYK 1230 
(PEG 1380 
(HG 590 N 

KNEW 790 M 
(REM 970 
(XLV 920 C 

Springdale. Ark. KBRS 1340 A 
Springfield, Ill. WCVS 1450 A-M 

WMAY 970 N 
WTAX 1240 C 

Springfield, Mass. WBZA 1030 
WHYS 560 C 
WMAS 1450 M 
WSPR 1270 

Springfield, Mn. KGBX 1260 N 
KICK 1340 
KTTS 1400 C 
KWTO 560 A 

Springfield. Ohio WIZE 1340 A 
WBLY 1600 

Opringgeld, Oreg. KEEO 1050 

Location C.L. Kc. N.A. 

KTIX 1590 
KTW 1250 
KXA 770 

Searey, Ark, KWCB 1300 
Sebring, Flo, WlICM 960 
Sedalia, Mo. KDRO 1490 

(SUS 1050 
Seguin, Tex. (WED 1580 
Selma. Ala. WGWC 1340 C 

WHBB 1490 
WRW1 1570 
KSML 1250 

Location C.L. Kc. N.A. 
Springfield, Tenn, WDBL 1590 
Springfield, Vt. WCFR 1480 
Springhill, La. KBSF 1460 
Spruce Pine, N.C. WTOE 1470 
Stamford, Conn. WSTC 1400 A 
Stamford, Tex. KOWT 1400 
Starke. Fla. WRGR 1490 
Starkville, Miss. WSSO 1230 
State College. Pa. WMAJ 1450 M 
Statesboro, Ga. WWNS 1240 
Statesville. N.C. WSIC 1400 

WDBM 550 
Staunton, Va. WTON 1240 A 

WAFC 900 
Stephenviile, Tex. KSTV 1510 
Sterling. Colo. KGEK 1230 

KOLR 1490 
Sterling. Ill. WSDR 1240 
Steubenville, Ohio WSTV 1340 M 
Stevens Point. Wis. WSPT 1010 

WLBL 930 
Stillwater, Minn. WAVN 1220 
Stillwater, Okla. (SPI 780 
Stockton. Calif. (JOY 1280 

KRAK 1140 
(SIN 1420 
KWG 1230 A-M 

Storm Lake, Iowa KAYL 990 
Stratford. Ont, CJCS 1240 
Streator, Ill. WIZZ 1250 
Stroudsburg, Pa. WVPO 840 
Stuart, Fla. WSTU 1450 M 
Sturgeon Bay, Wis. WDOR 910 
Sturgis, Mich. WSTR 1230 
Stuttgart. Ark. KWAK 1240 M 
Sudbury, Ont. CKSO 790 

CFBR 550 
CHNO 900 

Suffolk. Va. WLPM 1450 A 
Sulphur, La. KIKS 1510 
Sulphur Svgs., TeX. KSST 1230 
Summerside, P.E.I. CJI1W 1240 
Summerville, Ga. WGTA 950 
Sumter, S.C. WFIG 1290 M 

WSSC 1340 A 
Sunbury. Pa, WKOK 1240 C 
Sunnyside, Wash. KREW 1230 
Superior. Wis. WDSM 710 N 
Susanville, Calif. (SUE 1240 
Swainsboro, Ga. WJAT 800 
Sweetwater, Tenn. WDEH 800 
Sweetwater, Tex. KXOX 1240 
Swift Current, Sask. CKSW 1400 
SydneY, N.S. CBI 1570 

CJCB 1270 
Sylacauga, Ala. WFEB 1340 M 

WMLS 1290 
Sylva, N.C. WMS.1 1480 
Sylvania. Ga,  WSYL 1490 
Syracuse. N.Y. WHEN 620 C 

WFBL 1390 A 
WNDR 1260 M 
WOLF 1490 A 
WSYR 570 N 

Tabor City, N.C. WTAB 1370 
Tacoma, Wash. (MO 1360 

(TAC 850 
(TNT 1400 
(VI 570 M 

Taft, Calif. KTKR 1310 
Tahlequah, Okla. KTLQ 1950 
Talladega, Ala. WJHB 1580 

WNUZ 1230 M 
Tallahassee. Fla. WMEN 1330 
Tallassee, Ala, WTLS 1300 

WTAL 1270 
WTNT 1450 A.M-C 

Tallulah, La. KTLD 1360 
Tampa, Fla. WALT 1110 

WDAE 1250 C 
WFLA 970 N 
WH BO 1050 
WTMP 1150 
WSOL 1300 

Tarboro, N.C. WCPS 760 
Tarpon Soros., Fla. WDCL 1470 
Tasley, Va. W ESR 1330 
Taunton. Mass. WPEP 1570 
Taylor. Tex. (TAE 1260 
Taylorville, III. WT1M 1410 
Tell City, Ind. WTC1 1230 
Temple, Tex. KTEM 1400 
Terre Haute. Ind. WBOW 1230 N 

WMFT 1300 
WTH1 1480 C 

Terrell. Tex. (TER 1570 
Texarkana, Ark. KOSY 790 M 
Texarkana. Tex. KCMC 1230 A 

(TES 1400 
Texas City, Tex. KTLW 920 
Thayer, Mo, KALM 1290 
The Dalles, Oreg. KODL 1440 

KRMW 1301) 
Thermopolis. Wyo. KRTR 1490 M 

(THE 1240 
Thief River Falls. 

Minn. KTRF 1230 
Thetford Mines. Que. CKLD 1230 
Thibodaux. La. KTIB 630 
Thomaston, Ga, WSFT 1220 
Thomasville, Ala. WJDB 630 
Thomasville, Ga. WPAX 1240 

WKTG 730 
Thomasville, N.C. WTNC 790 
Thomson, Ga. WTWA 1240 M 
Three Rivers, Que. CHLN 550 

CKTR 1150 
Ticonderoga, N.Y. WIPE; 1250 



Location C.L. ¡Cc. N.A. 
Tifton. Ga. WTIF 1340 

WWGS 1430 
Tillamook. Oreg. KTIL 1590 
Tillsonburg, Ont. CKOT 1510 
Timmins. Ont. CFCL 580 

CKGB 680 
Titusville, Fla. WRMF 1050 
Toccoa, Ga. WLET 1420 M 

WNEG 1920 
Toledo, Ohio WOHO 1470 M 

WSPD 1370 N 
WTOD 1560 C 
WTOL 1230 A 

Tooele, Utah KTUT 990 
Topeka, Kant WIBW 580 C 

(JAY 1440 
WREN 1250 A 
(TOP 1490 M 

ToPPenish, Wash. (ENE 1490 
Taranto. Ont. CBL 740 N 

CFRB 1010 C 
CHUM 1050 
CJBC 860 
CKEY 580 M 
CKFH 1430 

Torrington. Conn. WFIZY 990 
WTOR 1490 M 

Torrington, Wyo. KGOS 1490 
Towson. Md. WAGE 1570 
Trail. B.C. CJAT 610 
Traverse City, Mich. WTCM 1400 
Trenton, Mo. KTTN 1600 
Trenton, N.J. WTNJ 1300 

WBUD 1260 
WTTM 920 N 

Trinidad, Colo. 1(CRT 1240 M 
Troy. Ala. WTBF 970 M 
hoy. N.Y. WHAZ 1330 

WIRY 980 
Truro, N.S. CKCL 600 
Truth or Consequences, 

New Mexico KCHS 1400 
Tryon. N.C. WTYN 1580 
Tucson, Ariz. KTUC 1400 A 

KA1R 1490 
ICCEE 790 
(TAN 580 A 
(CUB 1290 N 
KEVT 690 
(MOP 1330 
KTKT 990 
(OLD 1450 C 

Tucumcari, N.Mex. KTNM 1400 M 
Tulare. Calif. (COK 1270 M 

Tularosa, N.M. KMAM 1590 
Tulia. Tex. ICTUE 1260 
Tullahoma. Tenn. WJIG 740 
Tulsa. Okla. KAKC 970 

KOME 1300 
KRMG 740 
(TUL 1430 C 
KV00 1170 N 
KFM1 1050 

Tupelo, Miss. WELO 1490 M 
WTUP 1380 A 

Turlock, Calif. KTUR 1390 
Tuscaloosa. Ala. W.IRD 1150 

WACT 1420 
WNPT 1280 A 
WTUG 790 
WTBC 1230 M 

Tuscumbia. Ala. WVNA 1590 
Tuskegee, Ala. WABT 580 
Twin Falls, Idaho KTFI 1270 N 

KLIX 1310 M 
KEEP 1450 

Two Rivers. Wis. WTRW 1590 
Tyler. Tex. KOOK 1330 

KGJB 1490 M 
KTBB 600 A 
KZEY 690 

Tyrone, Pa. WTRN 1290 
Ukiah, Calif. KUKI 1400 
Union. Mo. KLPW 1220 
Union. S.C. WBCU 1460 
Union City, Tenn. WENK 1240 

WTUC 1580 
Uniontown, Pa. WMBS 590 C 
Urbana. Ill. WILL 580 

WK1D 1580 
Utica. N.Y. WIBX 950 C 

WRUN 1150 

C.L. 

U. 

Locution 

Ue Se 

Location C.L. ¡Cc. N.A. 
WTLB 1310 A 

Uvalde. Tex. KVOU 1400 
Val D'Or, Que. CKVD 1230 
Valdosta, Ga. WGOV 950 M 

WGAF 910 A 
WJEM 1150 

Vallejo, Calif. (NBA 1190 
Valley City. N.Dak. KOVC 1490 M 
Valparaiso-Niceville. Fla. 

WNSM 1340 
Van Buren, Ark. KFDF 1580 
Van Wert, Ohio WERT 1220 
Vaneeburg. Ky. WKKS 1570 
Vancleve, Ky. W MTC 790 
Vancouver, B.C. COU 690 

CFUN 1410 
CJOR 600 
CKWX 1130 M 

Vancouver, Wash. KKEY 1150 
K1SN 910 

Ventura. Calif. KVEN 1450 M 
KUDU 1590 

Verdun. Que. CKVL 850 
Vermillion. S.Dak. RUSO 690 
Vernal. Utah KVEL 1250 
Vernon, B.C. CJIB 940 
Vernon, Tex. KVWC 1490 
Vero Beach, Fla. WAXE 1370 

WTTB 1490 A 
Vicksburg, Miss. WQBC 1420 M 

WVIM 1490 
Victoria, B.C. CJVI 900 

CKDA 1220 
Victoria, Tex. KNAL 1410 

KVIC 1340 M 
Victoriaville. Que. CFDA 1380 
Vidalia, Ga. WVOP 970 
Vieques. P.R. VIIVV 1370 
Ville Marie, Que. CKVM 710 
Ville Platte, La. KVPI 1050 
Ville St. Georges, Que. 

CKRB 1250 
Vincennes, Ind. WAOV 1450 M 
Vineland, N.J. WWBZ 1360 
Vinita. Okla. (VIN 1470 
Virginia. Minn. WHLB 1400 N 
Virginia Bch., Va. WBOF 1600 
Virouqua. Wis. WISV 1360 
Visalia. Calif. KONG 1400 
Vivian. La. ICLVI 1600 
Waco. Tex. WACO 1460 A 

KWTX 1230 M 
Wadena, Minn. (WAD 920 M 
Wadesboro, N.C. WADE 1210 
Wailuku, Hawaii KMVI 550 N 
Waipahu, Hawaii KAHU 920 

KAHU 920 
Wallace, Idaho KWAL 620 M 
Wallace. N.C. WLSE 1400 
Walla Walla, Wash. 

KHIT 1920 
KW 1420 M 

(TEL 1490 A 
Walnut Ridge. Ark. KRLW 1320 
Walsenburg, Colo. I( FLJ 1380 
Walterboro, S.C. WALD 1220 M 
Waltham, Mass. WCRB 1330 
Walton, N.Y. WDLA 1270 
Ward Ridge, Fla. WJOE 1570 
Ware, Mass. WARE 1250 M 
Warner Robbins. Ga. WRPB 1350 
Warren. Ark. KWRF 860 
Warren. Ohio WHHH 1440 
Warren. Pa. WNAE 1310 
Warrensburg, Mo. KOKO 1450 
Warrenton. Mo. KWRE 730 
Warrenton. Va. WEER 1570 

YIKTF 1420 
Warsaw. Ind. WRSW 1480 
Warsaw. Va. WNNT 690 
Wasco. Calif. KWSO 1050 
Washington, D.C. WGMS 570 

WMAL 630 A 
WOL 1450 M 
WOOK 1340 
WWDC 1260 
WRC 980 N 
WTOP 1500 C 

Washington. Ga. WKLE 1370 
Washington. Ind. WAMW 1580 
Washington. N.J. WCRV 1580 
Washington, N.C. WOOW 1940 

WRRF 930 A 

Location C.L. ¡Cc. N.A. 
Washington, Pa. WJPA 1450 M 
Washington Court 

House, Ohio WCHO 1250 
Waterbury, Conn. WATR 1320 A 

WBRY 1590 C 
WWCO 1240 M 

Waterbury, Vt. WDEV 550 M 
Waterloo, Iowa KXEL 1540 A 

KNWS 1090 
KWWL 1330 M 

Watertown, N.Y. WATN 1240 
WWNY 790 C 

Watertown, S.Dak. (WAT 950 M 
Watertown, Wis. WTTN 1580 
Waterville, Me. WTVL 1490 A 
Watsonville, Calif. KomY 1340 
Wauchuia, Fla. WAUC 1310 
Waukegan. Ill. W ICRS 1220 
Waukesha. Wis. WAUX 1510 
Waupaca. Wis. WDUX 800 
Wausau. Wis. WRIG 1400 N 

WSAU 550 A 
WHVF 1230 

Waverly. Iowa KWVY 1470 
Waverly. Ohin WPKO 1380 
Waxahachie, Tex. (BEC 1390 
Waycross, Ga. WACL 570 

WAYX 1230 M 
Waynesboro, Ga. WBRO 1310 
Waynesboro. Miss. WABO 990 
Waynesboro, Pa. WAYZ 1380 
Waynesboro. Va. WAYB 1490 M 
Waynesburg, Pa. WANB 1580 
Waynesville. N.C. WHCC 1400 
Weatherford. Tex. KZEE 1220 
Webster City, Iowa KJFJ 1570 
Weirton. W.Va. WEIR 1430 
Weiser. Idaho KWEI 1260 
Welch. W.Va. WELC 1150 

WOVE 1940 M 
Welland. Ontario CHOW 1470 
Wellsboro. Pa. WNBT 1490 M 
Wellston, Ohio W KOV 1330 
Wellsville. N.Y. WLSV 790 
Wenatchee, Wash. KPQ 560 A 

KUEN 900 
KMEL 1340 M 

Weslaco, Tex. KRGV 1290 N 
W. Bend. Wis. WBICV 1470 
W. Frankfort. III. WFRX 1300 
W. Monroe. La. KUZN 1310 
W. Palm Beach, Fla. 

WEAT 850 N 
WJNO 1230 C 
WIRK 1290 M 

West Plains. Mo. KWPM 1450 
West Point, Ga. WBMK 1310 
West Point. Miss. WROB 1450 M 
W. Springfield. Mass. 

WTXL 1490 A 
W. Yarmouth. Mass. 

WOCB 1240 M 
Westerly. R.I. WERI 1230 M 
Westfield. Mass. WDEW 1570 
Westminster. Md. WTTR 1470 
Weston, W.Va. WHAW 1450 
W. Warwick. R.I. WWRI 1450 
Wetumpka. Ala. WETU 1250 
Wewoka-Seminole, Okla. 

KWSH 1260 A 
Weyburn. Sask. CFSL 1340 
Wheaton. Md. WDON 1540 
Wheeling, W.Va. WHLL 1600 

WKWK 1400 A 
WWVA 1170 C 

White Castle. La. KEVL 1590 
White Plains. N.Y. WFAS 1230 
Whitehorse. Y.T. CFWH 1240 
'-aitesburg. Ky. WTCW 920 
Whiteville, N.C. WENC 1220 
Wichita, Kans. KAKE 1240 M 

(LEO 1480 N 
(FBI 1070 
(FM 1330 C 
(SIR 900 
KWBB 1410 

Wichita Falls. TeX. KSYD 990 M 
KTRN 1290 
KWFT 620 C 

Wildwood. N.J. WCMC 1230 
Wilkes•Barre, Pa. WBAX 1240 M 

WORE 1340 N 
WILK 980 A 

S. and Canadian AM Stations by Call 
Canadian stations follow U.S. list, on p. 185 

CI., call letters; Kc., frequency in kilocycles 

¡Cc. C.L. Location ¡Cc. C.L. Location ¡Cc. 
(ADO Marshall, Tex. 1410 
KADY St. Charles. Mo. 1460 
(AFP Petaluma, Calif. 1490 

1230 KAFY Bakersfield. Calif. 550 
1350 (AGE Winona, Minn. 1380 
790 KAGH Crossett, Ark. 800 
960 (AGI Grants Pass. Oreg. 1540 
1350 KAGT Anacortes, Wash. 1340 
1220 KAGR Yuba City. Calif. 1450 
990 KAHI Auburn. Calif. 950 
1570 KAHU Walpahu, Hawaii 920 
1300 (AIM Kaimuki. Hawaii 870 
1360 (AIR Tucson, Ariz. 1490 
1520 (AJO Grants Pass, Oreg. 1270 
1250 (ARC Tulsa, Okla. 970 

KAAA Kingman. Ariz. 
KAAB Hot Springs, Ark. 
(ABC Los Angeles. Calif. 
KABL Oakland. Calif. 
KABQ Albuquerque, N.M. 
KABR Aberdeen. S. Oak. 
KABY Albany, Oreg. 
(ACE Riverside, Calif. 
KACI The Dalles, Oreg. 
(ACT Andrews. Tex. 
KACY Port Hueneme, Calif. 
KADA Ada, Okla. 

RAKE Wichita. Kan. 1240 
RALO Alexandria, La. 580 
KALE Richland. Wash. 960 
KALG Alamogordo. N.Mex. 1230 
KALI Pasadena. Calif. 1430 
(ALL Salt Lake City, Utah 910 
(AIM Thayer, Mo. 1290 
KALT Atlanta. Tex. 900 
KALV Alva. Okla. 1490 
KAMD Camden, Ark. 910 
KAML Kenedy, Tex. 990 
RAMO Rogers, Ark. 1390 
RAMP El Centro, Calif. 1430 
RAMO Amarillo, hex. 1010 
KANA Anaconda, Mont. 1230 

Location C.L. Ile. N.A. 
Williamson, W.Va. WBTH 1400 M 
Williamsport, Pa. WLYC 1050 

WRAK 1400 N 
WWPA 1340 C 

Williamston, N.C. WIAM 900 
Willimantic. Conn. WILI 1400 
Williston, N.D. KEYZ 1360 
Willmar, Minn. KWLM 1340 A 
Willow Springs, Mo. KU KU 1330 
Wilmington, Del. WAMS 1380 M 

WDEL 1150 N 
WILM 1450 A 
WTUX 1290 

Wilmington, N.C. WMFD 630 A 
WKLM 980 

Wilson. N.C. WGNI 1940 M WGTM 590 C 
WVOT 1420 M 

Winchester, Ky. WWKY 1380 
Winchester. Tenn. WCDT 1340 
Winchester. Va. WING 1400 A 
Winder, Ga. WIMO 1300 
Windom,Minn. (DOM 1580 
Windsor, N.S. CFAB 1450 
Windsor. Ont. CBE 1550 

CKLW 800 M 
Wingham. Ont. CKNX 920 
Winnemucca. Nev. KWNA 1400 
Winnfield, La. KVCL 1270 
Winner, S.Dak. KWYR 1260 
Winnipeg, Man. CBW 990 

CKRC 630 
CRY 580 
CJOB 680 

Winnsboro, La. (MAR 1570 
Winona. Minn. KWNO 1230 A 

(AGE 1380 
Winona. Miss. WONA 1570 
Winslow, Ariz. KVNC 1010 A 
Winston-Salem. N.C. 

WAAA 980 
WAIR 1340 
WSJS 600 N 

WTOB 1380 M-C 
Winter Garden, Fla. WOKB 1600 
Winter Haven. Fla. WS1R 1490 M 

WINT 1360 
Winter Park, Fla. WABR 1440 
Wisconsin Rapids. Wis. 

WFHR 1340 M 
Wolf Pt., Mont. KVCK 1450 M 
Woodside, N.Y. WWRL 1600 
Woodstock, Ont. CKOX 1340 
Woodward, Okla. ICS1W 1450 
Woonsocket, R.I. WNRI 1380 

WWON 1240 
Wooster, Ohio WWST 960 
Worcester, Mass. 

WAAB 1440 M-N-A 
WNEB 1230 
WORC 1310 
WTAG 580 C 

Worland, Wyo. KWOR 1940 M 
Worthington, Minn. KWOA 730 
Worthington. Ohio WRFD 880 
Wynne. Ark. KWYN 1400 
Wytheville, Va. WYVE 1280 
Yakima, Wash. KIT 1280 

RIMA 1460 C 
KUTI 980 
KYAK 1390 M 

Yankton, S.D. KYNT 1450 
WNAX 570 C 

Yarmouth, N.S. CJLS 1340 
Yazoo City. Miss. WAZF 1230 
Yellowknife. N.W.T.CFYK 1340 
York. Nebr. (AWL 1370 
York. Pa. WNOW 1250 

WORK 1350 N 

York. S.C. WSBA 910 A-M WYCL 1580 
Yorkton. Sask. CJG X 940 
Youngstown. Ohlo WBBW 1240 A 

WFMJ 1990 N 

Yreka, Calif. WKBN 570 C KSYC 1490 
Yuba City, Calif. KUBA 1600 

KAGR 1450 
Yuma, Ariz. KOFA 1240 

(VOY 1400 A 
KYUM 560 N 

Zanesville. Ohio WHIZ 1240 N 
Zarephath, N.J. WAWZ 1980 

Letters 

C.L. Location Ka. 
KANB Shreveport, La. 1300 
(AND Corsicana, Tex. 1340 
KANE New Iberia, La. 1240 
RANI Kailua, Oahu. Hawaii 1240 
(ANN Sinton, Tex. 1590 
RANO Anoka. Minn. 1470 
(ANS Independence, Mo. 1510 
KANV Jonesville. La. 1480 
KAOK Lake Charles, La. 1400 
KAPA Raymond, Wash. 1340 
KAPB Marksville, La. 1970 
(API Pueblo, Colo. 690 
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C.L. Location Ke. 
(APR Douglas, Ariz. 990 
RARE Atchison, Kan. 1470 
(ARK Little Rock, Ark. 920 
(ARM Fresno, Calif. 1430 
KARS San Antonio. Tex. 1250 
KART Jerome, Idaho 1400 
KART Prosser, Wash. 1310 
KASA Elk City, Okla. 1240 
RASH Eugene, Ore. 1600 
KAS1 Ames, Iowa 1430 
(ASK Ontario, Calif. 1510 
kAsL Newcastle. Wyo. 1240 
KASM Albany. Minn. 1150 
RASO Minden. La. 1240 
KAST Astoria, Ore. 1370 
KASY Auburn, Wash. 1220 
KATE Albert Lea, Minn. 1450 

Casper. Wyo. 1400 
KATL Miles City, Mont. 1340 
KATR Corpus Christi. Tex. 1030 
KATY San Luis Obispo, Cal. 1340 
KATZ St. Louis, Mo. 1600 
KAUS Austin, Minn. 1480 
RAVE Carlsbad, N.Mex. 1240 
RAVI Rocky Ford, Colo. 1320 
KAVL Lancaster, Calif. 610 
KAVR Apple Valley, Calif. 960 
(AWL York, Neb. 1370 
KAWT Douglas, Ariz. 1450 
RAYE Puyallup, Wash. 1450 
KAYL Storm Lake, Iowa 990 
KAYO Seattle, Wash. 1150 
RAYS Hays, Kans. 1400 
KAYT Rupert, Idaho 970 
KBAL San Saba, Tex. 1410 
(RAM Longview. Wash. 1270 
(BAR Burley, Idaho 1230 
KBBA Benton, Ark. 690 
KBBB Borger, Tex. 1600 
KBBC Centerville, Utah 1600 
KBBS Buffalo. Wyo. 1450 
KBCH Oceanlake, Oreg. 1380 
KBCL Bossier City, La, 1220 
KBEC Waxahachie, Tex, 1390 
KBEE Modesto, Calif. 970 
(BEL Idabel, Okla. 1240 
KBEN Carrizo Sprgs., Tex. 1450 
K . . 
KBHM Branson, Mo. 1220 
KBHS Hot Springs, Ark. 590 
KBIA Columbia, Mo. 1580 
(BI F Fresno, Calif. 900 
KBIG Avalon. Calif. 740 
(BIM Roswell, N.Mex. 910 
(BIS Bakersfield, Calif. 970 
(SIX Muskogee, Okla. 1490 
(BIZ Ottumwa, Iowa 1240 
KBKC Mission, Kans. 1480 
KBKR Baker. Oreg. 1490 
KBKW Aberdeen, Wash. 1450 
KBLA Burbank, Calif. 1490 
KBLF Red Bluff, Calif. 1490 
KBLI Blackfoot, Idaho 690 
KBLO Hot Springs. Ark. 1470 
KBLR Goodland, Kans. 730 
KBLT Big Lake, Tex. 1290 
KBMI Henderson, Nev. 1400 
KBMN Bozeman, Mont. 1290 
KBMO Benson, Minn. 1290 
(BMW Breckinrdg., Minn. 1450 
(BMX Coalinga. Calif. 1470 
KBMY Billings, Mont. 1240 
KBND Bend, Oreg. 1110 
KBNZ Lalunta, Colo. 1400 
(BOA Kennett, Mo. 830 
KBOE Oskaloosa, Iowa 740 
KBOI Boise, Idaho 950 
KBOK Malvern, Ark. 1310 
(BOL Boulder, Colo. 1490 
KBOM Mandan, N.Dak, 1270 
(BON Omaha, Nebr. 1490 
(BOP Pleasanton. Tex, 1380 
KBOR Brownsville, Tex. 1600 
(BOW Butte, Mont. 1490 
(BOY Medford, Oreg. 790 
(BOX Dallas, Tex. 1480 
(BPS Portland, Oreg. 1450 
KBRC Mt. Vernon, Wash. 1490 
KBRK Brookings, S.Dak. 1430 
KBRL McCook, Nebr. 1300 
KBRO Bremerton, Wash, 1490 
KBRS Springdale, Ark, 1340 
KBRV Soda Sprgs., Ida. 540 
KBRX O'Neill, Nebr. 1350 
KBRZ Freeport, Texas 1460 
KBSF Springhill, La. 1460 
KBST Big Spring, Tex. 1490 
KBTA Batesville, Ark. 1340 
KBTK Missoula, Mont. 1340 
KBTM Jonesboro, Ark. 1230 
KBTN Neosho, Mo. 1420 
KBTO El Dorado, Kans. 1360 
KBUC Corona, Calif. 1370 
KBUD Athens, Tex. 1410 
KBUH Brigham City, Utah 800 
(RUN Bemidji. Minn. 1450 
(BUR Burlington, Iowa 1490 
(BUS Mexia, Tex. 1590 
KBUZ Mesa, Ariz. 1310 
KBVM Lancaster, Calif. 1380 
KBWD Brownwood, lox. 1380 
(BYE Okla. City, Okla, 890 
KBYG Big Spring, Tex. 1400 
KBYR Anchorage, Alaska 1270 

178 WHITES RADIO LOG 

C.L. Location Mc. 
KBZY Salem, Oreg. 1490 
KCAL Redlands, Calif. 1410 
(CAP Helena, Mont. 1940 
(CAR Clarksville, Tex, 1350 
KCBC Des Moines, Iowa 1390 
KCBD Lubbock, Tex. 1590 
KCBQ San Diego, Calif. 1170 
(CBS San Fran., Calif. 740 
KCCO Lawton, Okla. 1050 
KCCR Pierre, S.Dak. 1590 
(CCT Corpus Christi, Tex. 8150 
(CEE Tucson, Ariz. 790 
KCFA Spokane, Wash. 1330 
KCFH Cuero, Tex. 1600 
(CHA Charles City, Iowa 1580 
(CHE Cherokee, Iowa 1440 
(CHI Chillicothe, Mo. 1010 
KCill Delano, Calif. 1010 
KCHR Charleston, Mo. 1350 
KCHS Truth or Consequences, 

New Mexico 1400 
KCHV Coachella, Calif. 970 
(CID Caldwell, Idaho 1490 
Kell Shreveport, La. 1050 
(CIL Houma, La. 1490 
KCIM Carroll, Iowa 1380 
KCJB Minot, N.Dak. 910 
KCKC San Bernardino, Cal. 1350 
KCKN Kansas City, Kans. 1340 
(CRY Coolidge. Ariz. 1150 
KCLA Pine Bluff. Ark. 1400 
KCLE Cleburne, Tex. 1120 
KCLF Clifton, Ariz. 1400 
KCLN Clinton. Iowa 1390 
KCLO L worth, Kans. 1410 
KCLP Rayville, La. 990 
KCLS Flagstaff, Ariz. 600 
KCLV Clovis, N.Mex. 1240 
KCLW Hamilton, Tex, 900 
KVLX Colfax, Wash. 1450 
KCMC Texarkana, Tex. 1230 
KCMJ Palm Soros., Calif. 1010 
KCMO Kansas City, Mo. 810 
KCMR McCamey, Tex. 1450 
KCMS Manitou Sprgs.. Colo. 1490 
KCN1 Broken Bow, Nebr, 1280 
KCNO Alturas, Calif. 570 
KCNY San Marcos, Tex. 1470 
(COB Newton, Iowa 1280 
(COG Centerville, lawn 1400 
KCOH Houston, Tex. 1430 
(COR Tulare. Calif. 1270 
(COL Ft. Collins. Colo. 1410 
(CON Conway, Ark. 1290 
(COR San Antonio, Tex. 1350 
(COW Alliance. Nebr. 1400 
(COY Santa Marla, Calif. 1400 
KCRA Sacramento, Calif. 1320 
KCRB Chanute, Kans. 1460 
(CRC Enid, Okla. 1390 
KCRE Crescent City, Calif. 1240 
KCRG Cedar Rapids, Iowa 1600 
KCRS Midland, Tex. 550 
(CRT Trinidad, Colo. 1240 
KCRV Caruthersville, Mo. 1970 
KCSJ Pueblo, Colo. 590 
(CSR Chadron, Nebr, 1450 
KCT1 Gonzales, Tex. 1450 
KCTX Childress, Tex. 1510 
(CUB Tucson, Ariz. 1290 
KCUE Red Wing. Minn, 1250 
(CUL Fort Worth, Tex. 1540 
KCVL Colville, Wash. 1270 
KCVR Lodi, Calif. 1570 
KCYL Lampasas, Tex. 1450 
KDAC Ft. Bragg, Calif. 1290 
(DAL Duluth, Minn. 610 
(DAN Eureka, Calif. 790 
KDAV Lubbock, Tex. 580 
(DAY Santa Monica, Calif. 1580 
KDB Santa Barbara, Calif. 1490 
KDBC Mansfield, La. 1360 
KDBM Dillon, Mont. 800 
KDBS Alexandria, La. 1410 
(DOD Dumas. Tex. 800 
(DEC Decorah, Iowa 1240 
KDEF Albuquerque, N.Mex. 1150 
(DEN Denver, Colo. 1340 
KDEO El Cajon, Calif. 910 
(DES Palm Sprgs., Calif. 920 
KDET Center, Tex. 930 
DEX Dexter. Mo. 1590 

KDGO Durango, Colo. 1240 
KOHL Faribault, Minn. 920 
(DIO Ortonville. Minn. 1950 
(DIX Dickinson, N.Dak. 1230 
KOJI Holbrook, Ariz. 1270 
KDKA Pittsburgh, Pa. 1020 
KOKO Clinton, Mo. 1280 
KOLA DeRidder, La. 1010 
KDLK Del Rio, Tex. 1290 
KOLIA Detroit Lakes, Minn. 1340 
KOLB Devils Lake, N.Dak. 1240 
(DMA Montevideo. Minn. 1450 
KOMO Carthage. Mo. 1490 
KDMS El Dorado. Ark. 1290 
(ONT Denton, Tex. 1440 
KDOK Tyler, Tex. 1330 
(DOM Windom, Minn. 1580 
KDON Salinas, Calif. 1460 
(DOT Reno, Nev. 1290 
(DON DeQueen. Ark. 1390 
KDRO Sedalia, Mo. 1490 
KDRS Paragould, Ark. 1490 
KDS1 Deadwood, S.Dak. 980 
KDSN Denison, Iowa 1580 
KDSX Denison, Tex. 950 

KEPR Kennewick, Wash. 
KEPS Eagle Pass, Tex. 
KERB Kermit, Tex. 
KERC Eastland, Tex. 
KERB Eugene, Oreg. 
KERN Bakersfield, Calif. 
KERV Kerrville, Tex. 
KETX Livingston, Tex. 
(EUH Eunice, La, 
(EVA Shamrock, Tex. 
(EVE Minneapolis, Minn. 
KEVL White Castle. La. 
KEVT Tucson, Ariz. 
KEWB Oakland, Calif. 
(EX Portland, Oreg. 
KEXO Grand Juno.. Colo, 
(EYE Perryton, Tex. 
KEYJ Jamestown, N.Dak. 
KEYS Corpus Christi, Tex. 
KEYY Provo, Utah 
KEYZ Williston, N.Dak. 
KFAB Omaha, Nebr. 
KFAC Los Angeles, Calif. 
KFAL Fulton, Mo. 
(PAM St. Cloud, Minn. 
(FAR Fairbanks. Alaska 
(PAY Fayetteville, Ark. 
KFBB Great Falls, Mont. 
KFBC Cheyenne, Wyo. 
(FBI Wichita, Kans. 
KFBK Sacramento, Calif. 
(FDA Amarillo, Tex. 
KFDF Van Buren, Ark. 
KFDM Beaumont, Tex. 560 
KFDR Grand Coulee, Wash. 1360 
KFEL Pueblo. Colo. 970 
(FEO St. Joseph, Mo. 680 
KFFA Helena, Ark. 1360 
KFGQ Boone, Iowa 1260 
(PH Wichita, Kans. 1330 
(FI Los Angeles, Calif. 640 
(FIR North Bend, Oreg. 1340 
KFIV Modesto, Calif. 1360 
KFIZ Fond du Lac. Wis. 1450 
KFJB Marshalltown, Iowa 1230 
KFJ1 Klamath Falls, Oreg. 1150 
KFJM Grand Forks, N.Dak 1370 
KFJZ Ft. Worth, Tex. 1270 
KFKA Greeley, Colo. 1310 
KFKF Bellevue, Wash. 1330 
KFKU Lawrence, Kans. 1250 
KFLD Floydada, Tex. 900 
KFLJ Walsenburg, Colo. 1380 
KFLW Klamath Falls, Oreg. 1450 
KFLY Corvallis, Oreg. 1240 
KFMA Davenport, Iowa 1580 
KFMB San Diego. Calif. 540 
KFM1 Tulsa, Okla. 1050 
KFML Denver, Colo. 1390 
KFMO Flat River, Mo. 1240 
KFNF Shenandoah, Iowa 920 
KFNV Ferriday, La. 1600 
KFNW Fargo, N.Dak. 900 
(FOR Lincoln, Nebr. 1240 
(FOX Long Beach, Calif. 1280 
KFPW Ft. Smith. Ark. 1230 
KFQD Anchorage, Alaska 730 
KFRB Fairbanks, Alaska 900 
KFRC San Francisco. Calif. 610 
KFRD Rosenberg, Tex. 980 
KFRE Fresno. Calif. 940 
KFRM Kansas City. Mo. 550 
(FRO Longview, Tex. 1370 
KFRU Columbia, Mo. 1400 
KFSA Ft. Smith, Ark. 950 
KFSB Joplin, Mo. 1310 
KFSC Denver, Colo. 1220 
KFSD San Diego, Calif. 600 
KFSG Los Angeles, Calif. 1150 
KFST Ft. Stockton, Tex. 860 
KFTM Ft. Morgan. Colo. 1400 

C.L. Location Kc, 
KOTA Delta. Colo. 1400 
KDTH Dubuque, Iowa 1370 
(DUB Lubbock, Tex. 1340 
KDUZ Hutchinson, Minn. 1260 
KDWT Stamford. Tex. 1400 
KDXU St. George, Utah 1450 
KDYL Salt Lake City, Utah 1320 
KOZA Pueblo. Colo. 1290 
KEAN Brownwood.KEAP Fraseo. Cal .Tex. 1240 

980 
KEBE if.  1400 
KECK Odessa, Tex. 920 
KEDO Longview, Wash. 1400 
KEED Springfield, Oreg, 1050 
KEEE Nacogdoches. Tex. 1230 
KEEL Shreveport, La. 710 
KEEN San Jose, Calif. 1370 
KEEP Twin Falls, Idaho 1450 
KELA Centralia, Wash. 1470 
KELD El Dorado, Ark. 1400 

Elba,Nev. 1240 
KELO Sioux Falls, S.Dak. 1920 
KELP El Paso, Tex. 920 
(ENA Mena, Ark. 1450 
(ENE Toppenish, Wash. 1490 
KENI Anchorage. Alaska 550 
KENL Arcata, Calif. 1940 
KENM Portales, N.Mex. 1450 
KENN Farmington. N.M. 1390 
KENO Las Vegas, Nev. 1460 
KENS San Antonio, Tex. 680 
KENT Shreveport, La. 1550 
KENY Bellingham•Ferndale, 

Wash, 930 
KEOK Payette, Idaho 1450 
REOS Flagstaff, Ariz. 1290 

610 
1270 
600 
1590 
1280 
1410 
1230 
1440 
1490 
1580 
1440 
1590 
690 
910 
1190 
1230 
1400 
1400 
1440 
1450 
1360 
1110 
1330 
900 
1450 
660 
1250 
1310 
1240 
1070 
1530 
1440 
1580 

C.L. Location Ke, 
KFTV Paris, Tex. 125G 
(FUN Las Vegas, N.Mex. 1230 
KFUO St. Louis, Mo. 850 
KFVS Cape Girardeau, Mo. 960 
KFWB Los Angeles, Calif. 980 
KFXD Nampa, Idaho 580 
KFXM San Bernardino, Calif. 590 
KFYN Bonham, Tex. 1420 
KFYO Lubbock, Tex. 700 
KFYR Bismarck, N.Dak. 550 
(GA Spokane, Wash. 1510 
(GAP Gainesville, Tex. 1580 
KGAK Gallup, N.Mex. 1330 
(GAL Lebanon, Oreg. 920 
(CAN Bastrop, La. 1340 
KGAS Carthage, Tex. 1590 
(GAY Salem, Oreg. 1430 
KGB San Diego, Calif. 1360 
KGBC Galveston, Tex. 1540 
KGBT Harlingen, Tex. 1530 
KGBX Springfield, Mo. 1260 
KGCX Sidney, Mont, 1480 
KGDN Edmonds, Wash. 630 
(GEE Bakersfield, Calif. 1230 
KGEK Sterling. Colo. 1230 
(GEM Boise, Idaho 1140 
(GEN Tulare, Calif. 1370 
KGER Long Beach, Calif. 1390 
KGEZ Kalispell, Mont. 600 
KGFF Shawnee, Okla. 1450 
KGFJ Los Angeles, Calif. 1230 
KGFL Roswell. N.Mex, 1400 
KGFW Kearney Nebr . 1340 
KGFX Pierre, S.Dak. 630 
KGGF Coffeyville, Kans. 690 
KGGM Albuquerque. N.Mex. 610 
KGHF Pueblo, Colo. 1950 
(CHI Little Rock. Ark. 1250 
KGHL Billings. Mont. 790 
KGHM Brookfield, Me. 1470 
(GIL San Fernando, Calif. 1260 
KGIW Alamosa, Colo. 1450 
KGKB Tyler, Tex. 1490 
KGKL San Angelo, Tex, 960 
KGLC Miami, Okla. 910 
KGLN Glenwood soros.. Colo. 980 
KGLO Mason City, Iowa 1900 
(GLU Safford, Ariz. 1480 
KGMB Honolulu, Hawaii 590 
KGMC Englewood, Colo. 1150 
KGMO Cape Girardeau, Mo. 1220 
(OMS Sacramento, Calif. 1380 
KGNB New Braunfels, Tex. 1420 
KGNC Amarillo, Tex. 710 
(ONO Dodge City, Kans. 1370 
(GO San Francisco, Calif. 810 
(CON Oregon City, Oreg. 1520 
KGOS Torrington. Wyo. 1490 
KGPC Grafton, N.Dak. 1340 
(CRI Henderson, Tex. 1000 
KGRN Grinnell, Iowa 1410 
(GRO Gresham, Oreg. 1230 
KGRT Las Cruces, N.Mex. 570 
KGST Fresno, Calif. 1600 
(CU Honolulu, Hawail 760 
KGVL Greenville, Tex, 1400 
(OVO Missoula, Mont. 1290 
KGW Portland, Oreg. 620 
KGWA Enid, Okla. 960 
KGY Olympia. Wash. 1240 
KGYN Guymon, Okla. 1220 
(HAM Albuquerque, N.Mex. 1580 
(HAS Hastings, Nebr. 1290 
(HAT Phoenix, Ariz, 1480 
KHBC Hilo, Hawaii 970 
KHBG Okmulgee, Okla. 1240 
KHBM Monticello, Ark. 1490 
KHBR Hillsboro, Tex. 1560 
(HEM Big Springs, Tex. 1270 
(HEN Henryetta, Okla. 1590 
(HEP Phoenix, Ariz. 1280 
(HEY El Paso, Tex. 690 
KHFH Sierra Vista, Ariz. 1420 
KHHH Pampa, Tex. 1230 
KH1L Brighton-Fort Lupton. 

Colorado 800 
(HIT Walla Walla. Wash. 1920 
KH1 Los Angeles. Calif. 930 
KHMO Hannibal, Mo. 1070 
(HOB Hobbs, N.Mex. 1280 
(HOG Fayetteville, Ark. 1450 
(HOT Madera, Calif. 1250 
(HOW Denver, Colo. 630 
(HOZ Harrison. Ark, 900 
(HO Spokane, Wash. 590 
KHSL Chico. Calif. 1290 
(HUB Fremont, Nebr. 1340 
KHUZ Borger, Tex. 1490 
KHVH Honolulu, Hawaii 1040 
KIBE Palo Alto, Calif. 1220 
K1BH Seward. Alaska 1940 
KIBL Beeville, Tex. 1490 
KISS Bishop. Calif. 1230 
RICA Clovis, N.Mex. 980 
RICO Spencer, Iowa 1240 
KICK Springfield. Mo. 1340 
RICH Denver, Colo. 710 
RICO Calexico, Calif. 1490 
KID Idaho Falls, Idaho 590 
KIDD Monterey, Calif. 630 
(IDO Boise. Idaho 630 
KIEM Eureka, Calif. 1480 
KIEV Glendale, Calif. 870 
KIFI Idaho Falls, Idaho 1260 
KIFN Phoenix, Ariz. 860 
KIFW SUM, Alaska 1290 
KIHN Hugo, Okla. 1340 



C.L. Location Kc. 

KIHO Sioux Falls. S.Dak. 1270 
KIHR Hood River, Oreg. 1340 
K1JV Huron, S.Dak. 1340 
KIKK Bakersfield, Calif. 800 
KIKI Honolulu. Hawaii 830 
KIKO Miami, Ariz. 1340 
KIKS Sulphur, La. 1310 
KILE Galveston. Tex. 1400 
KILO Grand Forks, S.Dak. 1440 
KILT Houston, Tex. 610 
K1MA Yakima. Wash. 1460 
K1MB Kimball, Nebr. 1260 
K1ML Gillette. Wyo. 1490 
(IMO Hilo, Hawaii 850 
KIMN Denver. Colo. 950 
¡(IMP Mt. Pleasant, lux. 960 
KIND Independence, Kans. 1010 
KINE KillieVi110. Tex. 1330 
KING Seattle, Wash. 1090 
K1NS Eureka, Calif. 980 
KINY Juneau. Alaska 800 
K1OA Des Moines, Iowa 940 
KIOX Bay City. Tex. 1270 
KIPA Hilo, Hawaii 1110 
(IRO Seattle, Wash. 710 
KIRT Mission, Tex. 1580 
KIRX Kirksville. Mo. 1450 
(ISO Sioux Falls, S.Dak. 1230 
KISN Vancouver. Wash. 910 
KIST Santa Barbara, Calif. 1340 
KIT Yakima. Wash. 1280 
KITE San Antonio. Tex. 930 
KITI Chehalis, Wash. 1420 
KITN Olympia, Wash. 920 
KITO San Bernardino, Calif. 1290 
KIUL Garden City, Kans. 1240 
((UN Pecos. Tex. 1400 
K1UP Durango, Colo. 930 
(IVY Crockett, Tex. 1290 
KIXL Dallas. Tex. 1040 
KIXX Provo. Utah 1400 
KIXZ Amarillo, Tex. 940 
(JAN Atlantic, Iowa 1220 
KJAX Santa Rosa, Calif. 1150 
KJAY Topeka, Kans. 1440 
KJBC Midland. Tex. 1150 
1(.113S San Francisco. Calif. 1100 
KJCF Festus. Mo. 1010 
KJCK Junction City, Kans. 1420 
KJEF Jennings. La. 1290 
(JET Beaumont. Tex. 1380 
KJF.1 Webster City. Iowa 1570 
KJIM Ft. Worth, lux. 870 
KILT North Platte. Nebr. 970 
KJNO Juneau, Alaska 630 
(JOE Shreveport. La. 1480 
(JOY Stockton, Calif. 1280 
(JR Seattle. Wash. 950 
ICIFIG Newton. Kans. 950 
KJSK Columbus, Nebr. 900 
(KEY Vancouver. Wash. 1150 
((ID Pendleton, Oreg. 1240 
((IS Pittsburg, Calif. 990 
KKOG Ogden. Utah 730 
KKSN Grand Prairie, Tex. 730 
(LAC Los Angeles. Calif. 570 
(LAD Klamath Falls. Oreg. 960 
KLAK Lakewood, Colo. 1600 
(LAM Cordova. Alaska 11) 
(LAS Las Vegas, Nev. 1 
KLBM La Grande. Oreg. 1450 
(LBS Livingston, lux. 1220 
KLCN Blytheville, Ark. 910 
KLCO Poteau, Okla. 1280 
(LEA Lovington, N.Mex. 630 
KLEE Ottumwa. Iowa 1480 
(LEM LeMars, Iowa 1410 
(LEN Killeen, Tex. 1050 
(LEO Wichita, Kans. 1480 
KLER Orofino. Idaho 950 
KLEX Lexington, Mo. 1570 
KLFD Litchfield, Minn. 1410 
KLFT Golden Meadow, La. 1600 
KLGA Algona, Iowa 1600 
KLGN Logan, Utah 1390 
KLGR Redwood Falls, Minn. 1490 
KLIC Monroe, La. 1230 
KLIF Dallas, Tex. 1190 
KLI K Jefferson City, Mo. 950 
KLIL Estherville. Iowa 1340 
(LIN Lincoln, Nebr. 11900 KLIQ Portland. Oreg. 1 

(LIB Denver, Colo. 990 
KLIX Twin Falls. Idaho 1310 
)(LIZ Brainerd, Minn. 1380 
KLKC Parsons, Kans. 1540 
(LIA Leesville. La. 1570 
KILL Lubbock. Tex. 1460 
KLMO Longmont. Colo. 1050 
KLMR Lamar. Colo. 920 
KLMS Lincoln, Nebr. 1480 
KLMX Clayton, N.Mex. (450 
(LO Ogden. Utah 1430 
(LOG Kelso. Wash. 1490 
KLOH Pipestone, Minn. 1050 
KLOK San Jose, Calif. 1170 

Corvallis. Oreg. 1540 
(LOS Albuquerque, N.Mex. 1450 
(LOU Lake Charles. La. 1580 
KLOV Loveland, Colo. 1570 
(LPL Lake Providence, La. 1050 
KLPM Minot, N.Dak. 1390 
KLPR Okla. City, Okla. 1140 
KLPW Union. Mo. 1220 
(IRA Little Rock. Ark. 1010 
(LBS Mountain Grove. Mo. 1360 
KLTF Little Falls. Minn. 960 
KLTI Longview, Tex. 1280 

C.L. Location Re. 

KLTR Blackwell, Okla. 
11254800 KLTZ Glasgow, Mont. 

KLUB Salt Lake City, Utah 570 
KLU K Evanston. Wyo. 0 
KLUV Haynesville, La. 1123460 
KLVC Leadville, Colo. 1230 
KLVI Vivian, La. 1600 
KLVL Pasadena, Tex. 1480 
KLVT Levelland. Tex. 1230 
KLWN Lawrence, Kans. 1320 
KLWT Lebanon. Mo. 1230 
KLYD Bakersfield, Calif. 1350 
KLYK Spokane, Wash. 113230 
KLYR Clarksville, Ark. 60 
(Li Denver, Colo, 560 
(MA Shenandoah, Iowa 960 
(MAC San Antonio, Tex. 60300 
KMAE McKinney, Tex, 16 

KMAM Tularosa, N.Mex. 11354900 
KMAK Fresno. Calif. 

(MAN Manhattan, Kans. 1350 
(MAP Bakersfield. Calif. 1490 
(MAO Maquoketa, Iowa 1320 
(MAR Winnsboro. La. 1570 
KMBC Kansas City. Mo. 

1948500 KMBL Junction, Tex. 
1(MBY Monterey, Calif. 1120470 
(MCI) Fairfield, Iowa 0 
KMCM McMinnville, Oreg. 1260 
KMCO Conroe, Tex. 900 
KMDO Ft. Scott, Kans. 1600 
KMED Medford, Ore'. 1440 
KMEL Wenatchee. Wash. 1340 
KMHL Marshall, Minn. 1400 
KM HT Marshall. Tex. 111433500 
(MIL Cameron, Tex. 
KMIN Grants. N.M. 980 
(Mi Fresno. Calif. 

1454800 KMLB Monroe, La. 
KMLW Marlin, Tex. 1010 
KMM1 Grand Island, Nebr. 750 
KMMO Marshall. Mn. 1300 
KMNS Sioux City, Iowa 620 
(MO Tacoma. Wash. 1360 
(MON Great Falls. Mont. 560 
(MOP Tucson, Ariz. 1330 
KMOX St. Louis, Mo. 1120 
KMPC Los Angeles, Calif. 710 
KM RC Morgan City. La. 1430 
(MRS Morris, Minn. 157000 
KMUL Muleshoe, Tex. 13 
(MUR Murray. Utah 1230 
(MUS Muskogee. Okla. 1380 
KMVI Walluku, T. H. 550 
KMYC Marysville, Calif. 1410 
KNAF Fredericksburg, lux. 1340 
KNAK Salt Lake City, Utah 1142810 
KNAL Victoria. Tex. 0 
(NBA Vallejo. Calif. 1190 
KN BC San Francisco, Calif. 680 
KNBX Kirkland, Wash, 

1025800 KNBY Newport, Ark. 
KNCK Concordia, Kans. 1390 
KNCM Moberly, Mo. 1230 
KNCO Garden City, Kans. 1050 
KNDC Hettinger, N.Dak. 1490 
KNDY Marysville, Kans. 1570 
KNEA Jonesboro, Ark. 970 
KNEB Scottsbluff, Nebr. 960 
KNED McAlester, Okla. 1150 
KNEL Brady, Tex. 1490 
KNEM Nevada. Mo. 1240 
(NET Palestine, lux. 1450 
KNEU Provo. Utah 1450 
KNEW Spokane. Wash. 790 
KNEX McPherson. Kans. 1540 
(NEZ Lompoc, Calif. 960 
KNGS Hanford. Calif. 620 
KNIM Maryville. Mo. 1580 
KNIT Abilene, l'ex. 1280 
KNLR N. Little Rock, Ark. 1380 
KNOC Natchitoches, La. 1450 
KNOE Monroe. La, 1390 
KNOG Nogales, Ariz. 1340 
KNOK Ft. Worth. Tex. 

1490700 KNOR Norman, Okla. 
KNOT Prescott, Ariz. 1450 
KNOW Austin, Tex. 1490 
KNOX Grand Forks. N.Dak. 1310 
KNPT Newport, Ore. 1310 
(NUJ New Ulm, Minn. 860 
(NUI Houston, Tex. 1230 
KNWS Waterloo. Iowa 1090 
KNX Los Angeles. Calif, .1070 
(OA Denver, Colo. 850 
KOAC Corvallis. Oreg. 550 

KOAM Pittsburg, Kans. 1230 860 
KOAL Price, Utah 

KOB Albuquerque. N.Mex. 1030 
KOBE Las Cruces. N.Mex. 1450 
KOBY San Francisco. Calif. 1550 
(OCA Kilgore, Tex. 1240 
KOCY Oklahoma City, Okla. 1340 
(ODE Joplin. Mo. 1230 
KOD1 Cody. Wyo. 1400 
KODL The Danes. Oreg. 1440 
KODY North Platte, Nebr. 1240 
KOEL Oelwein, Iowa 950 
KOFA Yuma. Ariz. 1240 
KOFE Pullman. Wash. 1150 
KOFI Kalispell, Mont. 

1292300 KOF0 Ottawa, Kans. 
KOFY San Mateo, Calif. 1050 
(OCA Ogallala, Nebr. 

1963000 KOGT Orange. Tex. 
(OH Reno, Nev. 630 
(ONU Hermiston. Oreg. 1125700 
KOIL Omaha. Nebr. 9 

C.L. Location 
KOIN Portland, Oreg. 970 
KOJM Havre, Mont. 610 
KOKA Shreveport. La. 980 
KOKE Austin, Tex. 1370 
KOKO Warrensburg, Mo. 1450 
KOKX Keokuk. Iowa 1310 
KOKY Little Rock, Ark. 1440 
KOL Seattle, Wash. 1300 
(OLD Tucson. Ariz. 1450 
(OLE Port Arthur. Tex. 1340 
KOL.1 Quanah, Tex. 1150 
KOLL Libby, Mont. 1290 
KOLO Reno. Nev, 920 
KOLR Sterling, Colo. 1490 
(OIS Pryor. Okla, 1570 
(OIT Scottsbluff. Nebr. 1320 
KOLY Mobridge, S.Dak. 1300 
KOMA Okla. City, Okla. 1520 
(OMB Cottage Grove, Oreg. 1400 
KOME Tulsa. Okla. 1300 
KOMO Seattle. Wash. 1000 
KOMW Omak, Wash. 680 
KOMY Watsonville, Calif. 1340 
(ONE Reno, Nev. 1450 
KONG Visalia. Calif. 1400 
KONI Phoenix. Ariz, 1400 
(ONO San Antonio, Tex. 860 
KONP Port Angeles. Wash. 1450 
KOOK Billings. Mont. 970 
KOOL Phoenix, Ariz. 960 
H000 Omaha, Nebr. 1420 
KOOS Coos Bay. Oreg. 1230 
KOPR Butte, Mont. 550 
KOPY Alice, Tex. 1070 
(ORA Bryan, Tex. 1240 
KORC Mineral Wells. Tex. 1140 
(ORO Pasco. Wash. 910 
(ORE Eugene. Oreg. 1450 
KORK Las Vegas, Nev. 1340 
KORN Mitchell. S.Dak, 1490 
KORT Grangeville. Idaho 1230 
(OSA Odessa. Tex. 1230 
(OSE Osceola. Ark. 860 
KOSI Aurora. Colo. 1430 
KOSY Texarkana, Ark. 790 
KOTA Rapid City, S.Dak. 1380 
(OIE Fergus Falls, Minn. 1250 
KOTN Pine Bluff, Ark. 1490 
KOTS Deming, N.M. 1230 
KOVC Valley City. N.Dak. 1490 
(OVE Lander. Wyo. 1330 
(OVO Provo. Utah 960 

1340 
660 
1490 
1450 
910 
550 

1150 
1310 
910 

Kc. C.L. Location KC. 

KOWB Laramie, Wyo. 
KOWH Omaha, Nebr. 
(OWL Lake Tahoe. Calif. 
(OWN Escondido, Calif. 
KOXR Ornard, Calif. 
KOY Phoenix, Ariz. 
(OYE El Paso, l'ex. 
KOYL Odessa, Tex. 
KOYN Billings. Mont. 
KOZE Lewiston. Idaho 
KOZI Chelan. Wash. 1220 
KOZY Grand Rapids. Minn. 1490 
KPAC Port Arthur. Tex. 1250 
(PAL Palm Springs. Calif. 1450 
(PAM Portland, Oreg. 1410 
(PAN Hereford. Tex. 860 
(PAP Redding. Calif. 1270 
(PAS Banning, Calif. 1490 
(PAY Chico, Calif. 1060 
KPBA Pine Bluff, Ark. 1590 
KPBM Carlsbad. N.Mex. 740 
KPCA Marked Tree. Ark. 1580 
(PON Pampa, Tex. 1340 
KPDQ Portland, Oreg. 800 
(PEG Spokane. Wash. 1380 
KPEL Lafayette. La, 1420 
(PEP San Angelo. Tex. 1420 
(PER Gilroy. Calif. 1290 
(PET Lamesa, Tex. 690 
KPHO Phoenix. Ariz. 910 
(PIG Cedar Rapids, Iowa 1450 
KPIK Colorado Soros_ Colo. 1580 
(PIN Casa Grande, Ariz. 1260 
KPKW Pasco. Wash. 1340 
(PLC Lake Charles. La. 1470 

1460 
1560 
630 
1420 
910 
1380 
1330 
1440 
1540 
1020 
1370 
1370 
1260 
1240 
560 
1240 
950 
1340 
1230 
1440 
1590 
1260 
1340 
1400 
1170 
1480 
910 

(PL( Dallas. Oreg. 
KPMC Bakersfield, Calif. 
KPOA Honolulu. T.H. 
KPOC Pocahontas, Ark. 
KPOF Denver, Colo. 
KPOI Honolulu. Hawaii 
KPOJ Portland, Oreo. 
KPOK Scottsdale, Ariz. 
KPOL Los Angeles. Calif. 
(POP Los Angeles, Calif. 
(POR Quincy, Wash. 
(POS Post. Tex, 
(POW Powell. Wyo. 
KPPC Pasadena, Calif. 
(PO Wenatchee. Wash. 
KPRB Redmond. Oreg. 
KPRC Houston. Tex. 
KPRK Livingston. Mont. 
KPRL Paso Robles, Calif. 
(PRO Riverside. Calif. 
(PRO Kansas City, Mo. 
KPSO Falfurrias, Tex. 
(PST Preston. Idaho 
KPTL Carson City, Nev. 
(PUG Bellingham. Wash. 
KPVA Camas. Wash. 
(ODE Renton. Wash. 
KQDI Bismarck, N.D. 1350 
KQDY Minot, N.Dak. 1320 
KQE0 Albuquerque, N.Mex. 920 
(RIK Lakeview, Oreg. 1290 

KQTY Everett, Wash. 
KQV Pittsburgh, Pa. 
(BAC Alamogordo, N.M. 
(RAI Craig, Colo. 
KRAK Stockton, Calif. 
(RAI Rawlins. Wyo, 
(RAM Las Vegas. Nev. 
(RAY Amarillo, Tex. 
(RBA Lufkin, Tex. 
(BBC Abilene, Tex. 
(RBI St. Peter, Minn. 
KRBO Las Vegas, Nev. 
KRCK Ridgeerest. Calif. 
KRCO Prineville, Oreg. 
KRCT Baytown, j'en. 
(BOG Redding, Calif. 
(ROO Colo. Springs, Colo. 
KRDU Dinuba, Calif. 
(RE Berkeley. Calif. 
KREH Oakdale. La. 
KRE1 Farmington, Mo. 
(BEL Baytown, Tex. 
(REM Spokane. Wash. 
KREO Indio. Calif. 
(BES St. Joseph. Mo, 
KREW Sunnyside, Wash. 
KREX Grand Jonc.. Colo. 
KRFO Owatonna. Minn. 
KRGI Grand Island, Neb. 
KRGV Weslasco, l'ex. 
(RHO Duncan. Okla. 
(RIB Mason City. Iowa 
(BIC Beaumont, Tex. 
(RIG Odessa. Tex. 
(RIO McAllen. Tex. 
(RIZ Phoenix, Ariz. 
KRKC King City. Calif. 
KRI(1) Los Angeles. Calif. 
KR(1) Everett. Wash. 
KRKS Ridgecrest. Calif. 
KRLC Lewiston. Idaho 
KRLD Dallas, Tex. 1080 
KRLN Canon City. Colo. 1400 
KRLW Walnut Ridge, Ark. 1320 
KRMD Shreveport, La. 1340 
KRMG Tulsa. Okla. 740 
KRMO Monett, Mo. 990 
KRMS Osage Beach, Mo. 1150 
KRNO San Bernardino, Calif. 1240 
KRNR Roseburg. Oreg. 1490 
KRNS Burns. Oreg. 1290 
KRNT Des Moines, Iowa 
KRNY Kearney. Nebr. 
(ROC Rochester, Minn. 
(ROD El Paso, l'ex. 
KROF Abbeville. La. 
KROG Sonora. Calif. 
KROP Brawley. Calif. 
(ROS Clinton, Iowa 
KROX Crookston, Minn. 
(ROY Sacramento. Calif. 
KRPL Moscow. Idaho 
KRRV Sherman. Tex. 
KRSC Othello, Wash. 
KRSD Rapid City, S.Dak. 

1230 
1410 
1270 

1140 
1240 
920 
1360 
1340 
1470 
1810 
1050 
1360 
690 
650 
1230 
1240 
1240 
1400 
900 
800 
1360 
970 
1400 
1550 
1230 
920 
1990 
1430 
1290 
1350 
1490 
1450 
1410 
910 
1290 
1570 
1150 
1380 
1240 
1950 

1350 
1460 
1340 
600 
960 
1450 
1300 
1340 
1260 
1240 
1400 
910 
1450 
1340 

KRSL Russell, Kans. 990 
(RON Los Alamos, N.Mex. 1490 
KRTN Raton, N.Mex. 1490 
KRTR Thermopolis, Wyo. 1490 
(RUN Ballinger. Tex. 1400 
(RUS Ruston, La. 1490 
KRUX Glendale. Ariz. 1360 
KRVN Lexington, Nebr. 1010 
KRWC Forest Grove. Oreg. 1570 
KRXK Rexburg. Idaho 1230 
KRXL Roseburg. Oreg. 1240 
KRYS Corpus Christi, Tex. 1360 
(SAC Manhattan, Kans. 580 
(SAL Salina. Kans. 1150 
(SAM Huntsville. Tex, 1490 
(SAN San Francisco, Calif. 
(SAY San Francisco, Calif. 
KSBW Salinas. Calif. 
KSCB Liberal, Kans, 
KSC.I Sioux City. Iowa 
KSCO Santa Cruz. Calif. 
(SD St. Louis. Mo. 
KSDA Redding, Calif. 
(SON Aberdeen. S.Dak. 
KSDO San Diego. Calif. 
KSEI Pocatello, Idaho 
KSEK Pittsburg. Kans. 
KSEL Lubbock, Tex. 
KSEM Moses Lake. Wash. 
(SEN Shelby, Mont. 

1450 
1010 
1980 
1270 
1360 
1080 
550 
1400 
930 
1130 
990 
1340 
950 
1470 
1150 

(SEO Durant, Okla. 750 
(SET El Paso, Tex. 1340 
(SEW Sitka. Alaska 1400 
KSEY Seymour, Tex. 1230 
KSFA Nacogdoches, Tex. 860 
KSFE Needles. Calif. 1340 
KSFO San Francisco, Calif. 560 
KSGM Ste. Genevieve. Mo. 980 
(SIB Creston, Iowa 1520 
KS1D Sidney. Nebr. 1340 
KSIG Crowley, La. 1450 
KS1J Gladewater. Tex. 1430 
(SIL Silver City. N.Mex. 1340 
KSIM Sikeston, Mo, 1400 
(SIR Wichita, Kans. 900 
(SIS Sedalia. Mo. 1050 
KSIW Woodward, Okla. 1450 
(SIX Corpus Christi, lux. 1230 
(SIB Jamestown, N.Dak. 600 
KSJO San Jose, Calif. 1590 
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C.L. Loca non Ke. 
(SKY Dallas, Tu, 660 
(SL Salt Lake City, Utah 1160 
KSLM Salem, Oreg. 1390 
KSLO Opelousas, La. 1230 
KSLV Monte Vista, Colo. 1240 
KSMA Santa Maria, Calif. 1240 
KSML Seminole, Tex. 1250 
KSMN Mason City, Iowa 1010 
KSMO Salem, Mo. 1340 
KSNY Snyder, lox. 1450 
(SO Des Moines, lawn 1460 
KSOK Arkansas City, Kans, 1280 
(SON San Diego, Calif. 1240 
KS00 Sioux Falls, S.Dak. 1140 
(SOP Salt Lake City, Utah 1370 
KSOX Raymondville, lox. 1240 
(SPA Santa Paula, Calif. 1400 
(SPI Stillwater, Okla. 780 
KSPL Diboll, Tex. 1260 
KSPR Casper, Wyo, 1470 
KSPT Sandpoint, Idaho 1400 
(SRC Socorro, N.Mex. 1290 
KSRO Santa Rosa, Calif. 1350 
KSRV Ontario, Oreg. 1380 
(SSS Colorado Springs, Colo. 740 
KSST Sulphur Springs. Tex. 1230 
KSTA Coleman, lox. 1000 
KSTB Breckenridge, lox. 1430 
KSTL St. Louis. Mo. 690 
(STN Stockton. Calif. 1420 
(SIP St. Paul. Minn. 1500 
(SIR Grand Junction. Colo. 620 
KSTT Davenport, Iowa 1170 
KSTV Stephenville, lox, 1510 
(SUB Cedar City, Utah 590 
(SUE Susanville, Calif. 1240 
(SUM Fairmont, Minn. 1970 
(SUN Bisbee, Ariz. 1230 
KSVC Richfield, Utah 980 
KSVP Artesia, N.Mex. 990 
KSWA Graham, Tex. 1330 
KSW1 Council Bluffs, Iowa 1560 
KSWO Lawton, Okla. 1380 
KSWS Roswell, N.Mex. 1230 
KSYC Yreka, Calif. 1490 
KSYD Wichita Falls, Tex, 990 
KSYL Alexandria, La. 970 
(TAC Tacoma, Wash. 850 
(TAE Taylor, Tex. 1260 
(TAN Tucson, Ariz. 580 
(TAR Phoenix, Ariz. 620 
(TAT Frederick, Okla. 1570 
KTBB Tyler, Tex. 600 
KTBC Austin, Tex. 590 
KTCB Malden, Mo. 1470 
KTCN Berryville, Ark. 1480 
KTCS Fort Smith. Ark, 1410 
(TEE Carmel, Calif. 1410 
(TEL Walla Walla, Wash. 1490 
KTEM Temple, lox. 1400 
(TER Terrell, Tex. 1570 
KTFI Twin Falls, Idaho 1270 
KTFS Texarkana, Tex. 1400 
KTFY Bronwneld, Tex. 1300 
(THE Thermopolis, Wyo. 1240 
KTHS Little Rock, Ark. 1090 
KTHT Houston, lox. 790 
KTIB Thibodaux, La. 630 
KT1L Tillamook, Oreg. 1590 
(TIM San Rafael, Calif. 1510 
(TIP Porterville, Calif. 1450 
KT1S Minneapolis, Minn. 900 
KT1X Seattle, Wash. 1590 
KTJS Hobart, Okla. 1420 
KTKN Ketchikan, Alaska 930 
KTKR Taft, Calif. 1310 
KTKT Tucson, Ariz. 990 
KTLO Tullulah. La. 1360 
KTLN Denver, Colo. 1280 
KILO Mtn. Home, Ark. 1490 
KTLQ Tahlequah, Okla. 1350 
KTLU Rusk, Tex. 1580 
KTLW Texas City, Tex. 920 
KTMC McAlester, Okla. 1400 
KTMS Santa Barbara, Calif. 1250 
KTNC Falls City, Nebr. 1230 
KTNM Tucumcari, N.Mex. 1400 
(TNT Tacoma, Wash. 1400 
(TOC Jonesboro, La. 920 
(TOE Mankato, Minn. 1420 
KTOH Lihue, Hawaii 1490 
(TO( Oklahoma City, Okla. 1000 
(TOO Henderson, Nev. 1280 
(TOP Topeka, Kans. 1490 
(TOW Oklahoma City, Okla. 800 
KTRB Modesto, Calif. 860 
KTRC Santa Fe, N.Mex. 1400 
(IRE Lufkin, Tex. 1420 
KTRF Thief River Falls. 

Minn. 1230 
(TRH Houston, lox. 740 
(TRI Sioux City, Iowa 1470 
KTRM Beaumont, Tex. 990 
KTRN Wichita Falls, Tex. 1290 
(TRY Bastrop, La. 730 
KTSA San Antonio, Tex. 550 
KTSM El Paso, lox. 1380 
KTTN Trenton, Mo. 1600 
(TIR Rolla, Mo. 1490 
(ITS Springfield. Mo. 1400 
(TUC Tucson, Ariz. 1400 
(TUE Tulia, Tex. 1260 
(TUL Tulsa, Okla. 1430 
KTUR Turlock, Calif. 1390 
(TUT Tooele, Utah 990 

180 WHITE'S RADIO LOG 

C.L. Location Kt. 
KTW Seattle, Wash. 1250 
KTX.1 Jasper, Tex. 1350 
KTXL San Angelo, lox. 1340 
KTX0 Sherman, Tex. 1500 
KTYM Inglewood. Calif. 1460 
KUBA Yuba City, Calif. 1600 
KUBC Montrose, Colo. 580 
KUBE Pendleton, Oren. 1050 
KUBO San Antonio, ten. 1540 
KUDE Oceanside, Calif. 1320 
KUDI Great Falls. Mont. 1450 
KUDL Kansas City, Mn. 1380 
KUDU Ventura. Calif. 1590 
KUDY Littleton Colo 1510 
KUEN Wenatchee, Wash. 900 
KUEQ Phoenix, Ariz. 740 
KUGN Eugene. Oreg. 590 
KU1K Hillsboro, Oreg. 1360 
KUJ Walla Walla, Wash. 1420 
KUKI Ukiah, Calif. 1400 
KUKU Willow Springs, Mo, 1330 
KULA Honolulu, Hawaii 690 
KULE Ephrata, Wash, 730 
KULP El Campo, TeX. 1390 
KUMA Pendleton, Oreg. 1290 
(UNO Corpus Christi. Tex. 1400 
((IDA Siloam Springs, Ark. 1290 
KUOM Minneapolis, Minn. 770 
KUPI Idaho Falls. Idaho 980 
(URA Moab. Utah 1450 
KURV Edinburg. Tex. 710 
KURY Brookings. Oreg. 910 
(USE, Vermillion, S.Dak. 690 
KUSH Cushing, Okla. 1600 
KUSN St. Joseph. Mo. 1270 
KUT1 Yakima, Wash. 980 
KUTY Palmdale, Calif. 1470 
KUVR Holdredoe, Nebr. 1380 
KUZN W. Monroe, La. 1910 
(VC( Wolf Point, Nebr. 1450 
KVCL Winnfield, La. 1270 
KVCV Redding, Calif. 600 
KVEC San Luis Obispo, Calif. 920 
KVEL Vernal, Utah 1250 
(VEN Ventura, Calif. 1450 
(VET Austin, Tex. 1300 
KVFC Cortez, Colo. 740 
KVFD Ft. Dodge. Iowa 1400 
KVGB Great Bend, Kans. 1590 
KVHL Homer. La. IMO 
(VI Seattle, Wash. 570 
KVIC Victoria, Tex. 1340 
(VIM New Iberia, La. 1360 
(VIN Vinita, Okla. 1470 
(VIP Redding. Calif. 540 
KVKM Monahans, lox. 1940 
KVLB Cleveland, lox. 1410 
KVLC Little Rock, Ark. 1050 
(VLF Alpine. Tex. 1240 
KVLH Paulo Valley, Okla. 1470 
KVLV Fallon, Nev. 1250 
KVIAA Magnolia, Ark. 630 
KVMC Colorado City, Tex. 1320 
KVNA Flagstaff, Ariz. 690 
KVNC Winslow, Ariz. 1010 
KVNI Coeur d'Alene. Idaho 1240 
KVNU Logan. Utah 610 
KVOC Casper, Wyo. 1230 
KVOE Emporia, Kans. 1400 
KVOG Ogden. Utah 1490 
(VOL Lafayette. La. 1330 
KVOM Morrilton, Ark, 800 
(VON Napa, Calif. 1440 
KV00 Tulsa, Okla. 1170 
KVOP Plainview, Tex. 1400 
KVOR Colo. Springs, Colo. 1300 
(VOS Bellingham, Wash. 790 
KVOU Uvalde, lox. 1400 
(VOW Littlefield, lox. 1490 
(VOX Moorhead, Minn. 1280 
(VOY Yuma, Ariz. 1400 
(VOZ Laredo, Tex. 1490 
KVPI Ville Platte, La. 1050 
KVRC Arkadelphia, Ark. 1240 
KVRH Salida. Colo. 1340 
KVRS Rock Springs, Wyo. 1360 
KVSA McGehee, Ark. 1220 
KVSF Santa Fe, N.Mex. 1260 
(VSO Ardmore. Okla. 1240 
KVWC Vernon, lox. 1490 
KVWM Show Low, Ariz. 1050 
KVWO Cheyenne, WY0. 1370 
KWAD Wadena, Minn. 920 
(WA( Stuttgart, Ark. 1240 
KWAL Wallace. Idaho 620 
KWAM Memphis, Tenn. 990 
(WAT Watertown, S.Dak. 950 
KWBB Wichita, Kans. 1410 
KWBE Beatrice, Nebr. 1450 
KWBG Boone. Iowa 1590 
KWBR Oakland. Calif. 1310 
KWBW Hutchinson, Kans. 1450 
KWCB Searcy, Ark. 1300 
KWCL Oak Grove, La. 1280 
KWCO Chickasha, Okla. 1560 
KWDM Des Moines, Iowa 1150 
(WEB Rochester, Minn. 1270 
(WED Seguin, lox. 1580 
KWEI Weiser, Idaho 1260 
KWEL Midland, Tex, 1600 
KWEW Hobbs. N.Mex, 1480 
KWFR San Angelo, Tex. 1260 
KWFT Wichita Falls, Tex. 620 
KWG Stockton, Calif. 1230 
KWH1 Brenham, lox. 1280 
KWHK Hutchinson, Kans. 1260 WAAG Add, Ga. 
KWHN Fort Smith, Ark. 1320 WAAY Huntsville, Ala. 1550 
(WHO Salt Lake City, Utah 860 WABA Aguadilla. P.Rico 850 

C.L. Location Kc. 
KWHW Altus, Okla. 1450 
KWIC Salt Lake City. Utah 1570 
KW1K Pocatello, Idaho 1240 
KWIL Albany, Oreg. 790 
KW1N Ashland, Oreg. 1400 
KWIV Douglas, Wyo, 1050 
(WIZ Santa Ana, Calif. 1480 
KWJB Globe. Ariz. 1240 
KWJC Natchitoches, La. 1450 
KWJJ Portland, Oreg, 1080 
KWIP Merced, Calif. 1580 
K W I Q Moses Lake, Wash. 1260 
KWK St. Louis, Mn. 1380 
l(WKC Abilene, Tex. 1340 
KW KH Shreveport, La. 1130 
KWKW Pasadena, Calif. 1300 
KWLC Decorah, Iowa 1240 
KWLM Willmar. Minn. 1340 
KWMT Ft. Dodge, Iowa 540 
KWNA Winnemucca, Nay . 1400 
(WHO Winona. Minn, 1230 
KWOA Worthington, Minn. 730 
(WOO Poplar Bluff, Mo. 930 
(WOE Clinton, Okla. 1320 
KWON Bartlesville, Okla, 1400 
KWOR Worland, Wyo. 1340 
KWOS Jefferson City, Mo. 1240 
(WOW Pomona, Calif. 1600 
(WPC Muscatine, Iowa 860 
KWPM West Plains, Mo. 1450 
KWPR Claremore, Okla. 1270 
KWRD Henderson, Tex. 1470 
KWRE Warrenton, Mo. 730 
KW R F Warren, Ark, 860 
KWRL Riverton, Wyo, 1450 
KWRO Coquille, Oreg. 1450 
KWRT Boonville, Mo. 1370 
KWRW Guthrie, Okla. 1490 
KWSC Pullman. Wash. 1250 
KWSD Mt. Shasta, Calif. 620 
KWSH Wewoka-Seminole, 

Oklahoma 1260 
KWSK Pratt, Kans. 1570 
KWSO Waseo, Calif. 1050 
KWTC Barstow, Calif. 1230 
KWTO Springfield, Mo. 560 
KWTX Waco, Tex. 1230 
KWVY Waverly, Iowa 1470 
KWWL Waterloo, Iowa 1330 
KWYK Farmington, N.Mex. 960 
KWYN Wynne. Ark. 1400 
KWYO Sheridan, Wyo. 1410 
KWYR Winner, S.Dak. 1260 
KXA Seattle, Wash, 770 
KXAR Hope. Ark. 1490 
KXEL Waterloo. Iowa 1540 
KXEO Mexico, Mo. 1340 
KXG1 Ft. Madison, Iowa 1360 
KXGN Glendive, Mont. 1400 
KXGO Fargo. N.D. 790 
KXIC Iowa City, Iowa 800 
(XII Dalhart, lox. 1410 
KXJK Forrest City, Ark. 950 
(XL Portland, Oreg. 750 
KXLA Pasadena, Calif, 1110 
KXLE Ellensburg, Wash. 1240 
KXLF Butte, Mont. 1370 
KX1.1 Helena, Mont. 1240 
KXLK Great Falls. Mont. 1400 
KXLL Missoula. Mont. 6450 
KXLO Lewiston. Mont. 1230 
KXLR No. Little Rock, Ark. 1150 
KXLW Clayton, Mo. 1320 
(XLV Spokane, Wash. 920 
KXO El Centro, Calif. 1230 
KXOA Sacramento, Calif. 1470 
KXOK St. Louis. Mo. 630 
KXOL Ft. Worth, Tex. 1360 
KXOX Sweetwater, Tex. 1240 
KXRA Alexandria, Minn. 1490 
KXR1 Russellville, Ark. 1490 
KXRO Aberdeen, Wash. 1320 
KXRX San Jose, Calif. 1500 
(XXI Golden, Colo. 1250 
KXXL Bozeman, Mont. 1450 
(XXX Colby, Kans. 790 
KXYZ Houston, Tex. 1320 
(YA San Francisco, Calif. 1260 
KYCA Prescott. Ariz. 1490 
KYJC Medford, Oreg, 1230 
KYME Boise. Idaho 740 
KYNO Fresno. Calif. 1300 
KYNG Coos Bay, Oreg. 1420 
KYNT Yankton, S.Dak, 1450 
KYOK Houston, Tex. 1590 
KYOR Blythe, Calif. 1450 
(YOS Merced, Calif. 1480 
(YOU Greeley, Colo. 1450 
KYRO Potosi, Mo. 1280 
KYSM Mankato, Minn. 1230 
KYSN Colorado Sprgs.. Colo. 1460 
KYTE Pocatello, Idaho 1290 
KYUM Yuma, Ariz. 560 
KYW Cleveland, Ohio 1100 
(ZEE Weatherford, Tex, 1220 
KZEY Tyler, Tex. 690 
KZIN Coeur d'Alene, Idaho 1050 
(ZIP Amarillo, Tex. 1310 
KZOK Prescott. Ariz. 1340 
KZOL Muleshoe. Tex. 1570 
KZUM Farmington, N.Mex. 1280 
KZUN Opportunity, Wash. 630 
WAAA Winston-Salem, N.C. 980 
WAAB Worcester, Mass. 1440 
WAAF Chicago. Ill. 950 

ABV Abbeville, S.C. 
WABW Annapolis, Md. 
WABY Albany. N.Y. 
WABZ Albemarle, N.C. 
WACA Camden. S.C. 
WACB Kittanning, Pa. 
WACE Chicopee, Mass. 
WACK Newark, N.Y. 
WACL Waycross, Ga. 
WACO Waco, Tex. 
WACR Columbus, Miss. 
WACT Tuscaloosa, Ala. 
WADA Shelby. N.C. 
WADC Akron, Ohlo 
WADE Wadesboro. N.C. 
WADK Newport, R.I. 
WADP Kane, Pa. 
WADS Ansonia, Conn. 
WAEB Allentown, Pa. 
WAEL Mayaguez, P.Rico 
WAEW Crossville. Tenn. 
WAFC Staunton, Va. 
WAGA Atlanta, Ga, 
WAGC Chattanooga, Tenn. 1450 
WAGE Leesburg, Va. 1290 
WAGF Dothan, Ala. 1320 
WAGG Franklin, Tenn. 950 
WAGM Presque Isle, Maine 1450 
WAGN Menominee, Mich. 1340 
WAGR Lumberton, N.C. 1480 
WAGS Bishopville, S.C. 1380 
WAGY Forest City, N.C. 1920 
WAIL Baton Rouge, La. 1460 
WA1M Anderson, S.C. 1230 
WAIN Columbia. Ky. 1270 
WASP Prichard, Ala. 1270 
WAIR Winston-Salem. N.C. 1340 
WAIT Chicago, III. 820 
WAJF Decatur, Ala. 1490 
WAJR Morgantown. W.Va. 1440 
WAKE Atlanta, Ga. 1340 
WAKN Aiken, S.C. 990 
WAKR Akron, Ohio 1590 
WAKU Latrobe, Pa. 1570 
WAKY Louisville, Ky. 790 
WALA Mobile, Ala. 1410 
WALB Albany. Ga. 1590 
WALD Walterboro. S.C. 1220 
WALE Fall River, Mass, 1400 
WALK Patchogue, N.Y. 1370 
WALL Middletown. N.Y. 1340 
WALM Albion, Mich. 1260 
WALO Humacao, P.R. 1240 
WALT Tampa, Fla, 1110 
WALY Herkimer, N.Y. 1420 
WAMD Aberdeen, Md. 970 
WAME Miami. Fla. 1260 
WAMI Opp, Ala. 860 
WAML Laurel, Miss. 1340 
WAMM Flint, Mich. 1420 
WAMO Homestead, Pa. 860 
WAMP Pittsburgh, Pa. 1320 
WAMS Wilmington, Del. 1380 
WAMV E. St. Louis, III. 1490 
WAMW Washington. Ind. 1580 
WAMY Amory, Miss. 1580 
WANA Anniston, Ala. 1490 
WANB Waynesburg, Pa. 1580 
WAND Canton, Ohio 900 
WANE Ft. Wayne, bd. 1450 
WANN Annapolis, Md. 1190 
WANS Anderson, S.C. 1280 
WANT Richmond, Va. 990 
WANY Albany, KY. 1390 
WAOK Atlanta. Ga. 1380 
WAOV Vincennes, Ind. 1450 
WAPA San Juan, P.R. 680 
WAPE Jacksonville, Fla. 690 
WAPF McComb, Miss. 980 
WAPG Arcadia, Fla. 1480 
WAP1 Birmingham, Ala. 1070 
WAPL Appleton, Wis. 1570 
WAPO Chattanooga, Tenn. 1150 
WAPX Montgomery, Ala. 1600 
WAGE Towson. Md. 1570 
WARA Attleboro. Mass. 1820 
WARB Covington, La. 730 
WARD Johnstown, Pa. 1490 
WARE Ware, Mass, 1250 
WARF Jasper, Ala. 1240 
WAR( Hagerstown, Md. 1490 
WARL Arlington, Va. 780 
WARM Scranton, Pa. 590 
WARN Ft. Pierce, Fla. 1330 
WARU Peru, Ind. 1600 
WASA Havre de Grace. Md. 1330 
WASK Lafayette, Ind. 1450 
WATA Boone, N.C. 1450 
WATC Gaylord, Mich, 900 
WATE Knoxville, Tenn. 620 
WATH Athens, Ohio 970 
WATK Midge, Wis. 900 
WATM Atmore, Ala. 1590 
WATN Watertown, N.Y. 1240 
WATO Oak Ridge, Tenn, 1290 
WATP Marion, S.C. 1490 
WATR Waterbury, Conn. 1320 

C.L. Location Kc. 
WABB Mobile, Ala. 1480 
WABC New York, N.Y. 770 
WABG Greenwood. Miss. 960 
WABI Bangor, Maine 910 
WABJ Adrian, Mich. 1490 
WABL Amite. La. 1570 
WABM Houlton. Maine 1340 
WABO Waynesboro, Miss. 990 
WABQ Cleveland, Ohio 1540 
WARR Winter Park. Fla. 1440 
WABT Tuskegee, Ala. 580 

1590 
810 
1400 
1010 
1590 
1380 
730 

1420 
570 
1460 
1050 
1420 
1390 
1350 
1210 
1540 
960 
690 
790 
600 
1330 
900 
590 



C.L. Location Kc. 
WATS Sayre, Pa. 960 
WATT Cadillac, Mich. 1240 
WATV Birmingham. Ala. 900 
WATW Ashland, Wis. 1400 
WAIL Alpena. Mich. 1450 
WAUC Wauchula, Fla. 1310 
WAUD Auburn, Ala. 1230 
WAUG Augusta, Ga. 1050 
WAUX Waukesha, Wis, 1510 
WAVE Louisville, Ky. 970 
WAVI Dayton, Ohio 1210 
WAVL Apollo, Pa. 910 
WAVN Stillwater, Minn. 1220 
WAVO Avondale Estates, Ga. 1420 
WAVP Avon Park, Fla. 1390 
WAVU Albertville, Ala. 630 
WAVY Portsmouth, Va. 1350 
WAVZ New Haven, Conn. 1300 
WAWK Kendallville. Ind. 1570 
WAWZ Zarephath, N.J. 1380 
WAXE Vero Beach, Fla. 1370 
WAXX Chippewa Falls, Wis. 1150 
WAYB Waynesboro, Va. 1490 
WAYE Dundalk, Md. 860 
WAYN Rockingham. N.C. 900 
WAYS Charlotte, N.C. 610 
WAYX Waycross, Ga. 1230 
WAYZ Waynesboro. Pa. 1380 
WAZA Bainbridge, Ga. 1360 
WAZF Yazoo City, Miss. 1230 
WALL HazeIton, Pa. 1490 
WBAA West Lafayette, Ind. 920 
WBAB Babylon. N.Y. 1440 
WBAC Cleveland, Tenn. 1340 
WBAL Baltimore, Md. 1090 
WBAM Montgomery, Ala. 740 
WBAP Ft. Worth, Tex. 570. 820 
WBAR Bartow, Fla. 1460 
WBAT Marion, Ind. 1400 
WBAX Wilkes•Barre, Pa. 1240 
WBAW Barnwell. S.C. 740 
WBAY Green Bay, Wis. 1360 
WBBA Pittsfield, III. 1580 
WBBB Burlington, N.C. 920 
WBBC Flint, Mich. 1330 
WBBF Rochester, N.Y. 950 
WBBI Abingdon, Va. 1230 
WBBL Richmond. Va. 1480 
WBBM Chicago. III. 780 
WBBN Perry, Ga. 980 
WBBO Forest City, N.C. 780 
WBBQ Augusta. Ga. 340 
WBBW Youngstown, Ohio 240 
WBBZ Ponca City. Okla. 230 
WBCA Bay Minette. Ala. 150 
WBCB Levittown, Pa. 490 
WBCH Hastings. Mich. 220 
WBCK Battle Creek, Mich. 930 
WBCM Bay City, Mich. 440 
WBCR Christiansburg, Va. 260 
WBCU Union. S.C. 460 
WBEC Pittsfield. Mass. 420 
WBEE Harvey. III. 570 
WBEJ Elizabethton, Tenn. 240 
WBEL Beloit, Wis. 380 
WBEN Buffalo. N.Y. 930 
WBET Brockton, Mass. 460 
WBEU Beaufort, S.C. 960 
WBEV Beaver Dam, Wis. 430 
WBEX Chillicothe, Ohio 490 
WBFC Fremont, Mich. 490 
WBFD Bedford, Pa. 310 
WBGC Chipley, Fla. 240 
WBGR Jesup, Ga. 370 
WBHB Fitzgerald, Ga. 240 
WBHC Hampton. S.C. 270 
WBHF Cartersville, Ga. 450 
WBHP Huntsville, Ala. 230 
WBIA Augusta. Ga. 230 
WB1E Marietta. Ga. 050 
WBIG Greensboro. N.C. 470 
WB1L Leesburg, Fla. 410 
WBIP Bonneville. Miss. 400 
WBIR Knoxville, Tenn. 240 
WBIS Bristol, Conn. 440 
WBIW Bedford, Ind. 940 
WBIZ Eau Claire, Wis. 400 
WBKH Hattiesburg, Miss. 950 
WBKN Newton, Miss. 410 
WBKV West Bend, Wis. 470 
WBLA Elizabethtown. N.C. 450 
WBLE Batesville, Miss. 290 
WBLF Bellefonte. Pa. 330 
WBLG Lexington. KY. 300 
WBLJ Dalton, Ga. 230 
WBLO Evergreen, Ala. 470 
WBLR Batesburg, S.C. 430 
WBLT Bedford, Va. 350 
WBLU Salem Va 480 
WBLY Springfield. Ohio 600 
WBMA Beaufort, N.C. 400 
WBMC McMinnville, Tenn. 960 
WBMD Baltimore. Md. 750 
WBMK West Point. Ga. 310 
WBML Macon. Ga. 240 
WBNC Conway. N.H. 050 
WBNL Boonville, lad, 540 
WBNS Columbus. Ohio 460 
WBNX New York, N.Y. 380 
WBNY Buffalo, N.Y. 400 
WBOB Galax, Va. 360 
WBOC Salisbury. Md. 960 
WBOF Virginia Beach, Va. 600 
WBOK New Orleans. La. 800 
WBOP Pensacola, Fla. 980 
WBOS Brookline. Mass. 1600 
WBOW Terre Haute, bd. 1230 
WBOX Bogalusa, La. 920 

CLL, Location 
WBOY Clarksburg, W.Va. 
WBPD Orangeburg, S.C. 
WBPZ Lock Haven. Pa. 
WBRB Mt. Clemens. Mich. 
WBRC Birmingham, Ala. 
WBRD Bradenton, Fla. 
WBRE Wilkes-Barre, Pa. 
WBRG Lynchburg. Va. 
WBRK Pittsfield. Mass. 
WBRM Marion, N.C. 
WBRN Big Rapids, Minh. 
WBRO Waynesboro, Ga. 
WBRT Bardstown, Ky. 
WBRil Boonville. N.Y. 
WBRX Berwick, Pa. 
WBRY Waterbury, Conn. 
WBSC Bennetsville, S.C. 
WBSM New Bedford. Mass. 
WBSR Pensacola. Fla. 
WBT Charlotte. N.C. 
WBTA Batavia, N.Y. 
WBTH Williamson. W.Va. 
WBTM Danville. Va, 
WBTN Bennington. Vt. 
WBTO Linton, Ind. 
WBUD Trenton. N.J. 
WBUT Butler. P. 
WRUX Doylestown. Pa. 
WBUY Lexington. N.C. 
WBUZ Fredonia. N.Y. 
WBVL Barboursville, KY, 
WBVP Beaver Falls. Pa. 
WBYE Calera, Ala. 
WBYS Canton. Ill. 
WBZ Boston, Mass. 
WBIA Springfield. Mass. 
WBZY Torrington, Conn. 
WCAE Pittsburgh. Pa. 
WCAL Northfield, Minn. 
WCAM Camden. N.J. 
WCAO Baltimore. Md. 
WCAP Lowell, Mass. 
WCAR Detroit. Mich. 
WCAS Gadsden. Ala. 
WCAT Orange, Mass. 
WCAU Philadelphia. Pa. 
WCAW Charleston, W.Va. 
WCAX Burlington, Vt. 
WCAY Cayce, S.C. 
WCAZ Carthage. Ill. 
WCBA Corning. N.Y. 
WCBC Anderson, Ind. 
WCBD Chicago, Ill. 
WCBG Chambersburg, Pa. 
WCBI Columbus, Miss. 
WCBL Benton, Ky. 
WCBM Baltimore, Md. 
WCBQ St. Helen, Mich. 
WCBS New York. N.Y. 
WCBT Roanoke Rapids, N.C. 1230 
WCBY Cheboygan, Mich. 1240 
WCCC Hartford, Conn. 1290 
WCCM Lawrence. Mass. 800 
WCCN Neillsville, Wis. 1370 
WCCO Minneapolis, Minn. 830 
WCCP Savannah. Ga. 1450 
WOOL Carbondale. Pa. 1440 
WC1:11 Edenton, N.C. 1260 
WCDT Winchester. Tenn. 1940 
WCEC Rocky Mount, N.C. 810 
WCED DuBois, Pa. 1420 
WCEH Hawkinsville, Ga. 610 
WCEM Cambridge, Md. 1240 
WCEN Mt. Pleasant. Mich. 1150 

1390 
1000 
1480 
1230 
900 
1270 
800 
1440 
1350 
1470 
1290 

WCER Charlotte, Mich. 
WCFL Chicago. Ill. 
WCFR Springfield. Vt. 
WCFV Clifton Forge, Va. 
WCGA Calhoun. Ga. 
WCGC Belmont. N.C. 
WCHA Chambersburg. Pa. 
WCHI3 Inkster, Mich. 
WCH1 Chillicothe, Ohio 
WCHJ Brookhaven. Miss. 
WCH K Canton, Ga. 
WCHO Washington Court 

House, Ohio 
WCHL Chapel Hill, N.C. 
WCHN Norwich. N.Y. 
WCHS Charleston, W.Va. 
WCHV Charlottesville. Va. 
WCIL Carbondale. III. 
WCIN Cincinnati, Ohio 
WCJU Columbia. Miss. 
WCKB Dunn, N.C. 
WCKI Greer, S.C. 
WCKR Miami. Fla, 
WCKY Cincinnati. Ohio 
WCLA Claxton. Ga. 
WCLB Camilla, Ga. 
WCLC Jamestown, Tenn. 
WCLD Cleveland, Miss. 
WCLE Cleveland. Tenn. 
WCLG Morgantown. W.Va. 
WCLI Corning, N.Y. 
WCLO Janesville, Wis. 
WCLS Columbus. Ga. 
WCLT Newark. Ohio 
WCLW Mansfield. Ohio 
WCMA Corinth. Miss. 
WCMB Harrisburg. Pa. 
WCMC Wildwood, N.J. 
WCME Brunswick. Maine 
WCMI Ashland. Ky. 
WCMN Arecibo, P.R. 
WCMP Pine City. Minn. 
WCMR Elkhart, Ind, 
WC148 Norfolk, Va, 

Ka. C.L. Location 
400 
580 
230 
490 
960 
420 
340 
050 
340 
250 
460 
310 
320 
900 
280 
590 
550 
420 
450 
110 
490 
400 
330 
370 
600 
260 
050 
570 
440 
570 
950 
230 
370 
560 
030 
030 
990 
250 
770 
310 
600 
980 
1130 
570 
1390 
1210 
1300 
620 
620 
990 
1350 
1470 
820 
1590 
550 
1290 
680 
1590 

1250 
1360 
970 
580 
1260 
1020 

1450 
780 
1300 
610 
1530 
1470 
1220 
1260 
1490 
1570 
1900 

1230 
1580 
1430 
1570 
1230 
1460 
1230 
900 
1340 
1280 
1350 
1270 
1050 

WCMT Martin. Tenn. 1410 
WCMW Canton, Ohio 1060 
WCMY Ottawa, III. 1430 
WCNB Connersville, Ind. 1580 
WCNC Elizabeth City, N.C. 1240 
WCNO Canonsburg. Pa. 540 
WCNH Quincy, Fla. 1230 
WCNR Bloomsburg, Pa. 930 
WCNT Centralia, III. 1210 
WCNU Crestview. Fla, 1010 
WCNX Middletown, Conn. 1150 
WCOA Pensacola, Fla. 1370 
WCOC Meridian, Miss. 910 
WCOG Greensboro. N.C. 1320 
WCOH Newnan, Ga. 1400 
WC0.1 Coatesville, Pa. 1420 
WCOL Columbus. Ohio 1230 
WCOM Parkersburg, W.Va. 1230 
WCON Cornelia, Ga. 1450 
WCOP Boston, Mass. 1150 
WCOR Lebanon, Tenn. 900 
WCOS Alma. Ga. 1400 
WCOU Lewiston, Maine 1240 
WCOV Montgomery, Ala. 1170 
WCOW Sparta, Wis. 1290 
WCOY Columbia, Pa. 1580 
WCPA Clearfield. Pa. 900 
WCPC Houston, Miss. 1320 
WCPH Etowah. Tenn. 1220 
WCPK College Park, Ga. 1570 
WCPM Cumberland. Ky. 1280 
WCPO Cincinnati. Ohio 1230 
WCPS Tarboro. N.C. 760 
WCRA Effingham, Ill, 1090 
WCRB Waltham. Mass. 1390 
WCRE Cheraw, S.C. 1420 
WCRI Scottsboro, Ala. 1050 
WCRK Morristown, Tenn. 1150 
WCRL Oneonta, Ala. 1570 
WCRO Johnstown. Pa. 1230 
WCRR Corinth, Miss. 1330 
WCRS Greenwood. S.C. 1450 
WCRT Birmingham. Ala. 1260 
WCRV Washington. N.J. 1580 
WCRW Chicago. III. 1240 
WCRY Macon. Ga. 900 
WCSC Charleston. S.C. 1390 
WCSH Portland. Maine 970 
WCSI Columbus, Ind. 1010 
WCSR Hillsdale, Mich. 1340 
WCSS Amsterdam. N.Y. 1490 
WCST Berkeley Springs. 

W.Va. 1010 
WCTA Andalusia, Ala. 920 
WCTC New Brunswick. N.J. 1450 
WCTT Corbin KY 680 
WCUB Manitowoc, Wis. 980 
WCUE Akron, Ohio 1150 
WCUM Cumberland, Md. 1230 
WCVA Culpeper, Va. 1490 
WCVI Connellsville. Pa. 1340 
WCVP Murphy, N.C. 600 
WCVS Springfield. III, 1450 
WCWC Ripon, Wis. 1600 
WCYB Bristol. Va. 690 
WCYN Cynthiana. Ky. 1400 
WOAD Indiana, Pa, 1450 
WDAE Tampa, Fla. 1250 
WDAF Kansas City. Mo. 610 
WDAK Columbus, Ga. 540 
WDAL Meridian, Miss. 1330 
WDAN Danville, Ill. 1490 
WDAR Darlington. S.C. 1350 
WDAS Philadelphia. Pa. 1480 
WDAT South Daytona Beach, 

Fla. 1590 
WDAX McRae, Ga. 1410 
WDAY Fargo, N. Oak. 970 
WDBC Escanaba. Mich. 680 
WDBF Delray Beach, Fla. 1420 
WDBJ Roanoke, Va. 960 
WDBL Springfield, Tenn. 1590 
WDBM Statesville, N.C. 550 
WDBO Orlando, Fla. 580 
WDBQ Dubuque, Iowa 1490 
WDCF Dade City. Fla. 1350 
WDCL Tarpon Sprgs., Fla. 1470 
WDCR Hanover, N.H. 1340 
WDDT Greenville. Miss. 000 
WDDY Gloucester, Va. 1420 
WDEA Ellsworth, Me. 1350 
WDEC Americus, Ga. 1290 
WDEF Chattanooga. Tenn. 1370 
WDEH Sweetwater. Tenn. 800 
WDEL Wilmington, Del. 1150 
WDEV Waterbury. Vt. 550 
WDEW Westfield. Mass. 1570 
«CY Minneapolis. Minn. 1130 
WD1A Memphis. Tenn. 1070 
WDIG Dothan. Ala, 1450 
WDIX Orangeburg, S.C. 1150 
WDKD Kingstree, S.C. 1310 
WDKN Dickson, Tenn. 1260 
WDLA Walton. N.Y. 1270 
WDI.13 Marshfield, Wis. 1450 
WDLC Port Jervis. N.Y. 1490 
WDLT Indianola. Miss. 1380 
WDLP Panama City. Fla. 590 
WDMF Buford, Ga. 1460 
WDMG Douglas, Ga. 860 
WDMJ Marquette, Mich. 1320 
WDNC Durham, N.C. 620 
WDNE Elkins. W.Va. 1240 
WDNG Anniston, Ala. 1450 
WONT Dayton,Tenn. 1280 
WDOB Canton. Miss, 1370 
WDOC Prestonsburg, Ky. 1310 
Wpop Chattanooga, Tenn, 1310 

C.L. Location Re. 
WDOE Dunkirk, N.Y. 
WDOG Marine City. Mich. 
WDOK Cleveland. Ohio 
wpm_ Athens, Ga. 
WDON Wheaton, Md. 
WDOR Sturgeon Bay, Wls. 
WDOS Oneonta. N.Y. 
WDOT Burlington. Va. 
WDOV Dover. Del. 
WDQN DuQuoin, Ill. 
WDRC Hartford, Conn. 
WDRF Chester, Pa. 
WDSC Dillon. S.C. 
WDSG Dyersburg, Tenn. 
WDSK Cleveland, Miss. 
WDSM Superior, Wis. 
WDSP DeFuniak Springs. 

Florida 
WDSR Lake City. Fla. 
WDSU New Orleans. La. 
WDTV St. John. V.I. 
WOUN Gainesville, Ga. 
WOUX Waupaca. Wis. 
WDUZ Green Bay. Wis. 
WDVA Danville. Va. 
WDVH Gainesville. Fla. 
WDVM Pecomoke City. Md. 
WDWD Dawson, lia. 
WDWS Champaign, Ill, 
WDXB Chattanooga, Tenn. 
WDXE Lawrenceburg, Tenn. 
WOXI Jackson. Tenn. 
WDXL Lexington. Tenn. 
WDXN Clarksville. Tenn. 
WDXR Paducah, Ky. 
WDZ Decatur, Ill. 
WEAB Greer, S.C. 
WEAG Alcoa. Tenn. 
WEAM Arlington. Va. 
WEAN Providence, R.I. 
WEAS Decatur. Ga. 
WEAT W. Palm Beach. Fla. 
WEAU Eau Claire, Wis. 
WEAV Plattsburg, N.Y. 
WEAW Evanston. 
WEBB Baltimore, Md. 
WEBC Duluth, Minn. 
WEI31 Brewton, Ala. 
WEBO Owego. N.Y. 
WEBQ Harrisburg. III. 
WEBR Buffalo. N.Y. 
WEBY Milton, Fla. 
WECL Eau Claire, Wis. 
WEDC Chicago, III. 
WEDO McKeesport, Pa. 
WEDR Birmingham, Ala. 
WEEB Southern Pines, N.C. 
WEED Rocky Mount, N.C. 
WEEI Boston. Mass. 
WEEK Peoria. Ill. 
WEEL Fairfax, Va. 
WEEN Lafayette, Tenn. 
WEEP Pittsburgh. Pa. 
WEER Warrenton, Va. 
WEEU Reading. Pa. 
WEEX Easton, Pa. 
WEGO Concord, N.C. 
WEHH Elmira Heights-

Horseheads, N. Y. 
WEIC Charleston, III. 
WEIM Fitchburg, Mass. 
WEIR Weirton, W.Va. 
WEJL Scranton. Pa. 
WEKR Fayetteville, Tenn. 
WEKY Richmond. KY. 
WEKZ Monroe. Wis. 
WELB Elba. Ala. 
WELC Welch, W.Va. 
WELD Fisher, W.Va. 
WELI New Haven, Conn. 

1410 
1590 
1260 
1470 
1540 
910 
730 
1400 
1410 
1580 
1360 
1590 
800 
1450 
1410 
710 

1280 
1340 
1280 
1190 
1240 
800 
1400 
1250 
980 
5411 
990 
1400 
1490 
1370 
1910 
1490 
540 

1560 
1050 
800 
1470 
1390 
790 
1010 
850 
790 
960 
1330 
1360 
560 
1240 
1330 
1240 
970 
1330 
1050 
1240 
810 
1220 
990 
1390 
590 
1350 
1310 
1460 
1080 
1570 
850 
1230 
1410 

1590 
1270 
1280 
1430 
630 
1240 
1340 
1260 
1350 
1150 
690 
960 

WELK Charlottesville. Va, 010 
WELL Battle Creek. Mich. 400 
WELM Elmira. N.Y. 400 
WELO Tupelo. Miss. 490 
WELP Easley, S.C. 360 
WELR Roanoke, Ala. 360 
WELS Kinston, N.C. 010 
WELY Ely. Minn. 450 
WEMB Erwin, Tenn. 420 
WEMP Milwaukee, Wis. 250 
WENA Bayamon, P.R. 560 
WENC Whiteville, N.C. 220 
WEND Baton Rouge. La. 380 
WENE Endicott, N.Y. 430 
WEN K Union City. Tenn. 241) 
WENN Bessemer, Ala, 450 
WEND Madison. Tenn. 430 
WENT Gloversville, N.Y. 340 
WENY Elmira. N.Y. 230 
WEOA Evansville, Ind. 400 
WEOK Poughkeepsie, N.Y. 390 
WEOL Elyria. Ohio 930 
WEPG S. Pittsburgh. Tenn. 910 
WEPM Martinsburg, W.Va. 1340 
WERC Erie, Pa. 1260 
WERD Atlanta, Ga, 860 
WERE Cleveland. Ohio 1300 
WERH Hamilton, Ala. 970 
WERI Westerly. R.I. 1230 
WERT Van Wert, Ohio 1220 
WESA Charleroi, Pa. 940 
WESB Bradford. Pa. 1490 
WESC Greenville, S.C. 660 
WESO Southbridge, Mass. 970 
WESR Tasley, Va. 1330 

WHITE'S RADIO LOG 101 



C.L. Location Re. 
WEST Easton, Pa. 1400 
WESX Salem, Mass. 1230 
WESY Leland, Miss. 1580 
WETB Johnson City. Tenn. 790 
WETO Gadsden, Ala. 930 
WETU Wetumpka, Ala. 1250 
WETZ New Martinsville. 

West Virginia 1330 
WEUC Ponce, P.R. 1420 
WEUP Huntsville, Ala. 1600 
WEVA Emporia, Va. 860 
WEVD New York. N.Y. 1930 
WEVE Evelath. Minn. 1340 
WEW St. Louis. Mo. 770 
WEWO Laurinburg, N.C. 1080 
WEXI. Royal Oak, Mich. 1340 
WEYE Sanford. N.C. 1290 
WEZB Homewood, Ala. 1320 
WEZE Boston, Mass. 1260 
WEZL Richmond. Va. 1590 
WEZN Elizabethtown, Pa. 
WEZY Cocoa, Fla. 1480 
WFAA Dallas, Tex. 570. 820 
WFAH Alliance. Ohio 1310 
WFAR Farrell, Pa. 1470 
WFAS White Plains. N.Y. 1230 
WFAU Augusta, Me. 1340 
WFAX Falls Church. Va. 1220 
WFBC Greenville, S.C. 1330 
WFBF Fernandina Bch.. Fla. 1570 
WFBG Altoona, Pa. 1340 
WFBL Syracuse, N.Y. " 1390 
WFBM Indianapolis. Ind. 1260 
WFBR Baltimore, Md. . 1300 
WFBS Ft. Walton Bch.. Fla. 950 
WFDF Flint, Mich. 910 
WFDR Manchester, Ga. 1370 
WFEA Manchester. N.Y. 1370 
WFEB Sylacauga, Ala. 1340 
WFEC Miami. Fla. 1220 
WFGM Fitchburg, Mass. 960 
WFGN Gaffney. S.C. 1570 
WFHG Bristol. Va. 980 
WFH K Pell City, Ala. 1430 
WFHR Wis. Rapids, Wis. 1340 
WFIG Sumter, S.C. 1290 
WEIL Philadelphia, Pa. 560 
WFIN Findlay. Ohio 1330 
WFIS Fountain Inn. S.C. 1600 
WFIW Fairfield. III, 1390 
WFKN Franklin. KY. 1220 
WFKY Frankfort, Ky. 1490 
WFLA Tampa, Fla. 970 
WFLB Fayetteville, N.C. 1490 
WFLN Philadelphia, Pa. 900 
WFLO Farmville, Va. 870 
WFLR Dundee. N.Y. 1570 
WFLW Monticello, Ky. 1360 
WFMC Goldsboro. N.C. 730 
WFMD Frederick, Md. 930 
WFMH Cullman, Ala. 1460 
WFM.1 Youngstown. Ohio 1390 
WFMO Fairmont, N.C. 860 
WFMW Madisonville. Ky. 730 
WFNC Fayetteville, N.C. 1390 
WFNS Burlington, N.C. 1150 
WFOB Fostoria, Ohio 1430 
WFOM Marietta, Ga. 1230 
WFOR Hattiesburg, Miss. 1400 
WFOX Milwaukee, Wis. 860 
WFOY St. Augustine, Fla. 1240 
WFPA Fort Payne, Ala. 1400 
WFPG Atlantic City. N.J. 1450 
WFPM Fort Valley. Ga. 1150 
WFPR Hammond, La. 1400 
WFRA Franklin, Pa. 1430 
WFRB Frostburg, Md. 740 
WFRC Reidsville. N.C. 1600 
WFRL Freeport. III. 1570 
WFRM Coudersport. Pa. 600 
WFRO Fremont, Ohio 900 
WFRX West Frankfort. Ill. 1300 
WFSC Franklin, N.C. 1050 
WFST Caribou, Maine 600 
WFTC Kinston, N.C. 960 
WFTG London. Ky. 1400 
WFTL Ft. Lauderdale. Fla. 1400 
WFTM Maysville. KY. 1240 
WFTR Front Royal. Va. 1450 
WFTW Ft. Walton Beach, 

Florida 1260 
WFUL Fulton, Ky. 1270 
WFUN Huntsville. Ala. 1450 
WFUR Grand Rapids. Mich. 1570 
WFVA Fredericksburg. Va. 1230 
WFVG Fuquay Sores., N.C. 1460 
WFWL Camden, Tenn. 1220 
WFYC Alma, Mich. 1280 
WFYI Mineola. N.Y. 1520 
WGAA Cedartown. Ga. 1340 
WGAC Augusta. Ga. 580 
WGAD Gadsden. Ala. 1350 
WGAF Valdosta. Ga. 910 
WGA1 Elizabeth City. N.C. 560 
WGAL Lancaster. Pa. 1490 
WGAN Portland, Maine 560 
WGAP Maryville, Tenn. 1400 
WGAR Cleveland. Ohio 1220 
WGAU Athens. Ga. 1340 
WGAW Gardner. Mass. 1340 
WGAY Silver Spring. Md. 1050 
WGBA Columbus. Ga. 1270 
WGBB Freeport. N.Y. 1240 
WGBF Evansville, Ind. 1280 
WGBG Greensboro. N.C. 1400 
WGB1 Scranton, Pa. 910 
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C.L. Location He. 
WGBR Goldsboro. N.C. 1150 
WGBS Miami. Fla. 710 
WGCB Red Lion, Pa. 1440 
WGCD Chester, S.C. 1490 
WGCM Gulfport, Miss. 1240 
WGEA Geneva. Ala. 1150 
WGEE Indianapolis. Ind. 1590 
WGEM Quincy, III. 1440 
WGES Chicago, III 1390 
WGET Gettysburg, Pa. 1450 
WGEZ Beloit. Wis. 1490 
WGFS Covington, Ga, 1430 
WGGA Gainesville, Ga. 550 
WGGG Gainesville, Fla. 1230 
WGGH Marion, Ill. 1150 
WGGO Salamanca, N.Y. 1590 
WGH Newport News, Va. 1310 
WGHM Skowegan. Maine 1150 
WGHN Grd. Haven, Mich. 1370 
WGHQ Saugerties. N.Y. 920 
WGIG Brunswick. Ga. 1440 
WG1L Galesburg, III. 1400 
WGIR Manchester, N.H. 610 
WGIV Charlotte, N.C. 1600 
WGKA Atlanta, Ga. 1600 
WGKV Charleston, W.Va, 1300 
WGL Fort Wayne, lad. 1250 
WGLC Centreville, Miss. 1580 
WGL1 Babylon. N.Y. 1290 
WGMA Hollywood, Fla. 1320 
WGMS Washington, D.C. 570 
WGN Chicago. III. 720 
WGNI Wilmington, N.C. 1450 
WGNS Murfreesboro, Tenn. 1450 
WGNY Newburgh, N.Y. 1220 
WGOA Winter Garden. Fla. 1600 
WGOK Mobile. Ala. 900 
WGOL Goldsboro, N.C. 1300 
WGOR Georgetown, Ky. 1580 
WGOV Valdosta, Ga. 950 
WGPA Bethlehem, Pa. 1100 
WGPC Albany, Ga. 1450 
WGR Buffalo, N.Y. 550 
WGRA Cairo, Ga. 790 
WGRD Grand Rapids, Mich. 1410 
WGRF Aguadella, P.R. 1340 
WGRM Greenwood. Miss. 1240 
WGRO Lake City. Fla. 960 
WGRV Greeneville, Tenn. 1340 
WGRY Gary, led. 1370 
WGSA Savannah, Ga. 1400 
WGSM Huntington, N.Y. 740 
WGSR Millen, Ga. 1570 
WGST Atlanta, Ga. 920 
WGSV Guntersville, Ala. 1270 
WGSW Greenwood. S.C. 1350 
WGTA Summerville, Ga. 950 
WGTC Greenville, N.C. 1590 
WGTL Kannapolis. N.C. 870 
WGTM Wilson, N.C. 590 
WGTN Georgetown, S.C. 1400 
WGTO Cypress Gardens, Fla. 540 
WGUS North Augusta, S.C. 1600 
WGUY Bangor, Maine 1230 
WGVA Geneva, N.Y. 1240 
WGVM Greenville. Miss. 1260 
WGWC Selma, Ala. 1340 
WGWR Asheboro, N.C. 1260 
WGY Schenectady, N.Y. 810 
WGYV Greenville. Ala. 1380 
WHA Madison, Wis. 970 
WHAB Baxley, Ga. 1260 
WHAI Greenfield, Mass. 1240 
WHAK Rogers City, Mich. 960 
WHAL Shelbyville, Tenn. 1400 
WHAM Rochester, N.Y. 1180 
WHAP Hopewell, Va, 1340 
WHAR Clarksburg, W.Va. 1340 
WHAS Louisville. KY. 840 
WHAT Philadelphia, Pa. 1340 
WHAV Haverhill, Mass. 1490 
WHAW Weston, W.Va. 1450 
WHAY New Britain, Conn. 910 
WHAZ Troy, N.Y. 1330 
WHB Kansas City, Mo. 710 
WHBB Selma, Ala. 1490 
WHBC Canton, Ohio 1480 
WHBF Rock Island, Ill. 1270 
WHBG Harrisonburg. Va. 1360 
WHBI Newark, N.J. 1280 
WHBL Sheboygan, Wis. 1330 
WHBN Harrodsburg, Ky. 1420 
WHBO Tampa. Fla. 1050 
WHBQ Memphis, Tenn. 560 
WHBT Harriman, Tenn. 1600 
WHBU Anderson, Ind. 1240 
WHBY Appleton, Wis. 1230 
WHCC Waynesville, N.C. 1400 
WHCO Sparta, III. 1230 
WHCU Ithaca. N.Y. 870 
WHDF Houghton, Mich. 1400 
WHDH Boston, Mass. 850 
WHDL Olean, N.Y. 1450 
WHOM McKenzie, Tenn. 1440 
WHEB Portsmouth, N.H. 750 
WHEC Rochester, N.Y. 1460 
WHEE Martinsville, Va. 1370 
WHEN Syracuse, N.Y. 620 
WHER Memphis, Tenn. 1430 
WHEY Millington, Tenn. 1220 
WHFB Benton Harbor, Mich. 1060 
WHFC Cicero, Ill. 1450 
WHGB Harrisburg. Pa. 1400 
WHGR Houghton L., Mich. 1290 
WHHH Warren, Ohio 1440 
WHHY Montgomery, Ala. 1440 
WHHM Memphis, Tenn. 1340 
WHIE Griffin, Ga. 1320 

CL. Location Ka. 
WHIL Medford, Mass. 1430 
WHIM E. Providence, R.I. 1110 
WHIN Gallatin, Tenn. 1010 
WHIO Dayton, Ohio 1290 
WHIP Mooresville, N.C. 1350 
WHIR Danville, KY. 1230 
WHIS Bluefield. W.Va. 1440 
WHIT New Bern, N.C. 1450 
WHIY Orlando. Fla. 1270 
WHIZ Zanesville, Ohio 1240 
WHJB Greensburg, Pa, 620 
WHJC Matawan, W.Va. 1360 
WHK Cleveland, Ohio 1420 
WHKK Akron, Ohio 640 
WHKP Hendersonville, N.C. 1450 
WHKY Hickory, N.C. 1290 
WHLB Virginia, Minn. 1400 
WHLD Niagara Falls, N.Y. 1270 
WHLF South Boston. Va. 1400 
WHLI Hempstead, N.Y. 1100 
WHLL Wheeling, W.Va, 1600 
WHLM Bloomsburg, pa, 550 
WHLN Harlan, Ky. 1410 
WHLP Centerville, Tenn. 1570 
WHLS Port Huron, Mich. 1450 
WHLT Huntington, Ind. 1300 
WHMA Anniston, Ala, 1390 
WHM1 Howell, Mich. 1350 
WHMP Northampton, Mass. 1400 
WHMS Charleston, W.Va, 1490 
WHNC Henderson, N.C. 890 
WHNY McComb, Miss. 1250 
WHO Des Moines, lama 1040 
WHOA San Juan, P.R. 1400 
WHOC Philadelphia, Miss. 1490 
WHOK Lancaster, Ohio 1320 
WHOL Allentown, Pa. 600 
WHOM New York, N.Y. 1480 
WHOO Orlando, Fla. 990 
WHOP Hopkinsville, Ky. 1230 
WHOS Decatur, Ala. 800 
WHOT Campbell, Ohio 1570 
WHOW Clinton. III. 1520 
WHP Harrisburg. Pa. 580 
WHPB Belton, S.C. 1390 
WHPE High Point, N.C. 1070 
WHRT Hartselle, Ala. 860 
WHRV Ann Arbor, Mich. 1600 
WHRW Bowling Green, Ohio 730 
WHSC Hartsville, S.C. 1450 
WHSM Hayward, Wis. 910 
WHSY Hattiesburg, Miss. 1230 
WHTC Holland, Mich. 1450 
WHTG Eatontown, N.J. 1410 
WHTN Huntington, W.Va. 800 
WHUB Cookeville, Tenn. 1400 
WHUC Hudson, N.Y. 1230 
WHUM Reading, Pa. 1240 
WHUN Huntington. Pa. 1150 
WHVF Wausau, Wis. 1230 
WHVH Henderson, N.C. 1450 
WHVR Hanover, Pa. 1280 
WHWB Rutland, Vt. 1000 
WHYE Roanoke, Va. 910 
WHYL Carlisle, Pa, 960 
WHYN Springfield, Mass. 560 
WHYS Ocala, Fla. 1370 
W1AC San Juan, P.R. 580 
WIAM Williamston, N.C. 900 
W1BA Madison, Wis. 1310 
W1BB Macon, Ga, 1280 
W1BC Indianapolis, bd, 1070 
WIBG Philadelphia, Pa. 990 
W1BM Jackson. Mich, 1450 
WIBR Baton Rouge. La. 1300 
WIBU Poynette, Wis. 1240 
WIBV Belleville, Ill. 1260 
W1BW Topeka, Kans. 580 
W1BX Utica, N.Y. 950 
WICA Ashtabula, Ohio 970 
WICC Bridgeport, Conn., 600 
W10E Providence, R.I. 1290 
W1CH Norwich, Conn. 1310 
WICK Scranton, Pa. 1400 
WICO Salisbury, Md. 1320 
WICU Erie. Pa. 1330 
WICY Malone, N.Y. 1490 
WIDE Biddeford. Maine 1400 
W1DU Fayetteville, N.C. 1600 
WIEL Elizabethtown, Ky. 1400 
WIFM Elkin, N.C. 1540 
WIGM Medford, Wis. 1490 
WI1N Atlanta, Ga. 970 
W1KB Iron River, Mich., 1230 
W1KC Bogalusa, La. 1490 
W1KE Newport, Vt. 1490 
WIKY Evansville, Ind, 820 
WIL St. Louis, Mo. 1430 
W1LA Danville, Va. 1580 
WILD Boston, Mass. 1090 
WILE Cambridge, Ohio 1270 
WIL1 Willimantic, Conn. 1400 
WILK Wilkes•Barre, Pa. 980 
WILL Urbana. Ill. 580 
WILM Wilmington, Del. 1450 
WILO Frankfort, lad, 1570 
W I LS Lansing, M ieh. 1320 
WILZ St. Petersburg Beach, 

Florida 1590 
WIMA Lima, Ohio 1150 
WIMO Winder. Ga. 1300 
W1MS Michigan City. Ind. 1420 
W1NA Charlottesville, Va. 1400 
WING Winchester, Va. 1400 
WIND Chicago, Ill, 560 
WINE Kenmore, N.Y. 1080 
WIN F Manchester, Conn. 1230 
WING Dayton, Ohio 1410 

C.L. Location Kc. 
WIN1 Murphysboro, III. 1420 
WINK Fort Myers, Fla. 1240 
WINN Louisville, Ky. 1240 
WING Tampa, Fla. 1010 
WINR Binghamton, N.Y. 680 
WINS New York, N.Y. 1010 
WINT Winter Haven, Fla. 1360 
W1NX Rockville, Md. 1600 
WINZ Miami, Fla, 
WIOD Sanford, Fla, 
WIOK Mount Dora, Fla. 
W1ON Ionia, Mich. 
WIOU Kokomo, bd. 
WIP Philadelphia, Pa. 
W1PC Lake Wales, Fla. 
WIPR San Juan, P.R. 
WIPS Ticonderoga, N.Y. 
WIRA Fort Pierce, Fla, 
WIRB Enterprise. Ala. 

1360 
1580 
1430 
1350 
610 
1280 
940 
1250 
1400 
600 

.. 630 
WIRE Indianapolis, lad. 1430 
WIRJ Humboldt, Tenn, 740 
WIRK W. Palm Beach, Fla. 1290 
W1RL Peoria, III. 1290 
WIRO Ironton, Ohio 1230 
WIRY Plattsburg, N.Y. 1340 
W1S Columbia, S.C. 560 
WISC Madison, Wis. 1480 
WISE Asheville, N.C. 1310 
WISH Indianapolis, Ind. 1310 
WISK So, St. Paul, Minn. 630 

. . 
W1SN Milwaukee, Wis. 1150 
WISO Ponce. P.R. 1260 
WISP Kinston, N.C. 1230 
WISR Butler. Pa. 680 
W1ST Charlotte, N.C. 930 
WISV Virouqua, Wis. 1360 
WITA San Juan, P.R. 1140 
WITH Baltimore, Md. 1230 
WITT Lewisburg, Pa. 1010 
WITT Danville, III. 980 
WITZ Jasper, lad. 990 
WIVI Christiansted, V.I. 040 
WIVK Knoxville, Tenn. 860 
WI V V Vieques, P.R. 370 
WIVY Jacksonville, Fla. 050 
W1ZE Springfield, Ohio 340 
WIZZ Streator, III. 250 
WJAC Johnstown, Pa. 400 
WJAG Norfolk, Nebr. 780 
Wi AI< Jackson, Tenn. 460 
WJAM Marion, Ala. 310 
WJAR Providence, R.I. 920 
WJAS Pittsburgh, Pa. 320 
WJAT Swainsboro, Ga, 800 
WJAX Jacksonville, Fla. 930 
WJAY Mullins, S.C. 1280 
WJAZ Albany. Ga. 1050 
WJBB Haleyville, Ala. 1230 
WJBC Bloomington, Ill. 1230 
WJBD Salem, III. 1350 
WJBK Detroit, Mich. 1500 
WJBL Holland, Mich. 1260 
WJBO Baton Rouge, La. 1150 
WJBS DeLand, Fla. 1490 
WJBW New Orleans, La. 1230 
WICD Seymour. Ind. 1390 
W1CM Sebring, Fla. 960 
WIDA Quincy, Mass. 1300 
WJDB Thomasville, Ala. 630 
WJDX Jackson, Miss. 620 
WIDY Salisbury, Md. 470 
WJEF Grand Rapids, Mich. 230 
WJEH Gallipolis, Ohio 990 
WJEJ Hagerstown, Md. 240 
WJEM Valdosta, Ga. 150 
WJER Dover, Ohio 450 
WJET Erie, Pa, 400 
WJGD Columbia, Tenn. 280 
WJHB Talladega, Ala. 580 
WJHL Johnson City, Tenn. 910 
WJHO Opelika. Ala. 400 
WJIG Tullahoma, Tenn. 740 
WJIM Lansing, Mich. 240 
WJIV Savannah, Ga. 900 
WJJC Commerce, Ga. 270 
WJJD Chicago, III. 160 
W.1.11. Niagara Falls, N.Y. 440 
WJJM Lewisburg, Tenn. 490 
W1 KO Springfleld, Mass. 600 
WJLB Detroit, Mich. 400 
WJLD Homewood, Ala. 400 
WILK Asbury Park, N.J. 310 
W1LS Beckley, W.Va. 560 
WJMA Orange, Va. 340 
WOMB Brookhaven, Miss. 340 
WIMC Rice Lake Wis 240 
W1M1 Philadelphia, Pa. 540 
WJMO Cleveland Huts— Ohio 490 
WIMR New Orleans, La. 990 
W.I MS Ironwood, Mich. 630 
W.110W Athens, Ala. 730 
W1MX Florence, S.C. 970 
WING Jacksonville, N.C. 1240 
WJNO W. Palm Beach. Fla. 1230 
WJOB Hammond, lad. 1230 
WJOC Jamestown, N.Y. 1340 
WJOE Ward Ridge. Fla. 1570 
W.101 Florence, Ala, 1340 
WJOL Joliet, III, 1340 
WJON St. Cloud, Minn. 1240 
WJOT Lake City, S.C. 1260 
WJOY Burlington. Vt. 1230 
WJPA Washington, Pa. 1450 
WWII Ishpeming, Mich. 1240 
WIPF Herrin, III. 1340 
WJPG Green Bay. Wls. 1440 



Location 
WJPIt Greenville, Miss. 
WJPS Evansville, Ind. 
W JOS Jackson. 
Wfli Detroit, Mich. 
Witt° Tuscaloosa. Ala. 
WJR1 Lenoir, N.C. 
WISB Crestview. Fla. 
W.ISO Jonesboro, Tenn. 
WJTN Jamestown. N.Y. 
WJUN Mexico, Pa. 
WJVA South Bend, Ind. 
VI JVI Cleveland, Ohio 
WJWL Georgetown, Del. 
WJWS South Hill, Va. 
WJXN Jackson, Miss. 
WJIM Clarksville. Tenn. 
WKAB Mobile, Ala. 

Kc. C.L. LOcatiOn 

330 
330 
4011 
7iiii 
1511 
940 
050 
590 
240 
220 
580 
850 
900 

13iti 
14a0 
14110 
840 

WKA1 Macomb, III. 1510 
WKAL Borne, N.Y. 1450 
W KAM Goshen, luid. 1460 
WKAN Kankakee, III. 1320 
WKAP Allentown, Pa, 13211, 
WICAQ San Juan, P.R. 580' 
WKAR East Lansing. Mich. 870, 
WKAT Miami Beach, Fla. 1360 
W KAY Glasgow, Ky. 1490 
WKAZ Charleston. W.Va. 950 
WI(13C N. Wilkesboro, N.C. 810 
WI(BH La Crosse, Wis. 1410 
WKBI St. Mary's, Pa. 1400 
WKB.1 Milan, Tenn. 1600 
WI(BL Covington, Tenn. 1250 
WI(BN Youngstown, Ohio 570 
WI(B0 Harrisburg, Pa. 1230 
WKBR Manchester, N.H. 1240 
WI( BV Richmond, Ind. 1490 
WKBW Buffalo, N.Y. 1520 
WI(BZ Muskegon, Mich. 850 
WKCB Berlin, N.H. 1230 
WI(CT Bowling Green, Ky. 930 
WKDA Nashville. Tenn. 1240 

1(1) I( Newberry, S.C. 1240 
WKDL Clarksdale, Miss. 1600 
WI(CIN Camden, N.J. 800 
WKDX Hamlet, N.C. 1400 
WKE1 Kewanee, III, 1450 
WKEN Dover. Del. 1600 
WKEU Griffin, Ga. 1450 
W I( EY Covington. Va. 1340 
V/KGN Knoxville. Tenn. 1340 
WI(HM Jackson, Mich. 970 
WK1C Hazard. Ky. 1390 
WK1D Urbana, III. 1580 
WKIK Leonardtown. Md. 1370 
WKIN Kingsport, Tenn. 1320 
WKIP Poughkeepsie, N.Y. 1450 
WKIS Orlando, Fla. 740 
WKIX Raleigh, N.C. 850 
WKJB Mayaguez, P.R. 710 
WKJG Fort Wayne, led. 380 

860 
570 
450 
300 
370 
980 
230 
980 
080 
440 
440 
980 
470 
370 
470 
310 
360 
220 
840 
290 
210 
490 
480 
240 
360 
330 
070 
190 
240 
350 
150 
400 
550 
390 
710 
340 
490 
220 
920 
340 
930 
420 
280 
310 
420 

WKTG Thomasville, Ga. 730 
W KTL Sheboygan. Wis. 950 
WICTM Mayfield, Ky. 1050 
WKTQ South Paris, Maine 1450 
WKTX Atlantic Beach, Fla. 1600 
WKTY LaCrosse, Wis. 580 
WKUL Cullman, Ala. 1340 
WKVA Lewistown. Pa. 920 
WKVM San Juan, P.R. 810 
WKWF Key West, Fla, 1600 
WKW1( Wheeling. W.Va. 1400 
WKXL Concord. N.H. 1450 
ViKXV Knoxville, Tenn. 900 

WI(I(0 Cocoa, Fla. 
W I( KS Vanceburg, Ky. 
WKLA Ludington, Mich. 
WI(LC St. Albans, W.Va, 
WKLE Washington, Ga. 
WKLF Clanton, Ala. 
WKLK Cloquet. Minn. 
WKLM Wilmington, N.C. 
WKLO Louisville, 1(y. 
WKLV Blackstone, Va. 
WKLX Paris, Ky. 
WKLY Hartwell. Ga. 
WKLZ Kalamazoo, Mich. 
WK MC Roaring Svgs.. Pa. 
WKM F Flint, Mich. 
V/ KM H Dearborn, Mich. 
WI(M1 Kalamazoo, Mich. 
WI(MT Kings Mtn., N.C. 
WKNB New Britain, Conn. 
WKNE Keene, N.H. 
WKNX Saginaw, Mich, 
WKNY Kingston. N.Y. 
W I( OA Hopkinsville, 1(y. 
WI(01( Sunbury, Pa. 
WKOP Binghamton, N.Y. 
W KOV Wellston, Ohio 
WKOW Madison, Wis. 
W KOX Framingham, Mass. 
WKOY Bluefield. W.Va. 
W KOZ Kosciusko, M iss. 
W KPA New Kensington, Pa. 
W KPT Kingsport, Tenn. 
WI( RC Cincinnati, Ohio 
WKRK Murphy, N.C. 
WKRG Mobile. Ala. 
WKRM Columbia, Tenn. 
WKRO Cairo, Ill. 
W IC RS Waukegan, III. 
WI( RT Cortland, N.Y. 
WKRZ Oil City, Pa. 
WKSB Milford, Del. 
WKSR Pulaski, Tenn. 
WKST New Castle, Pa. 
WKTC Charlotte, N.C. 
WKTF Warrenton, Va. 

WI(XY Sarasota, 
WKY Oklahoma City, Okla. 
W KY It Paducah. By. 
W KY R Keyser, W.Va. 
WKYW Louisville, Ky. 
WICZO Kalamazoo. Mich. 
WLAC Nashville, Tenn. 
WLAD Danbury, Conn. 
WLAF LaFollette, Tenn. 
WLAG La Grange, Ga. 
WLAK Lakeland. Fla. 
WLAM Lewiston, Maine 
WLAN Lancaster, Pa. 
WLAP Lexington, Ky. 
WLAQ Rome, Ga. 
WLAR Athens, Tenn. 
WLAT Conway, S.C. 
W LAU Laurel. M iss. 
WLAV Grand Rapids. Mich. 
W LAW Lawrenceville, Ga. 
W LAY Muscle Shoals, Ala. 
WLBA Gainesville, Ga. 
W LBB Carrollton, Ga. 
WLBC Muncie, luid. 
WLBE Leesburg, Fla. 
WLBG Laurens, S.C. 
WLBH Mattoon. Ill. 
W L B1 Bowling Green, 1(Y. 
WLB1( DeKalb, Ill. 
WLBL Auburndale, Wis, 
WLBN Lebanon, Ky. 
WLBR Lebanon, Pa. 
WLBZ Bangor, Maine 

LC IC Scottsville, Ky. 
WLCM Lancaster, S.C. 
WLCO Eustis, Fla. 
WLCS Baton Rouge, La. 
WLCX LaCrosse, Wis. 
WLDB Atlantic City, N.J. 
W LDS Jacksonville, Ill. 
WLDY Ladysmith, Wis. 
WLEA Hornell, N.Y. 
WLEC Sandusky. Ohio 
WLEE Richmond, Va. 
WLEM Emporium, Pa. 
WLEO Ponce, P.R. 
WLET Toccoa, Ga. 
WLEU Erie, Pa. 
WLEW Bad Axe, Mich. 
WLFA Lafayette, Ga. 
WLFH Little Falls. N.Y. 
WLIB New York, N.Y. 
W LIK Newport. Tenn. 
WLIL Lenoir, Tenn. 
WLIP Kenosha, Wis. 
WL1S Old Saybrook, Conn. 
WLIV Livingston, Tenn. 
WLLH Lowell, Mass. 
WLLY Richmond, Va. 
WLMJ Jackson, Ohio 
WLNA Peekskill, N.Y. 
WLNH Laconia, N.H. 
WLOA Braddock, Pa. 
WLOB Portland, Maine 
WLOE Leaksville, N.C. 
WLOF Orlando, Fla. 
WLOG Logan, W.Va. 
WLOH Princeton. W.Va. 
WL01 LaPorte, Ind. 
WL01( Memphis, Tenn. 
WLOL Minneapolis, Minn. 
WLON Lincolnton, N.C. 
WLOS Asheville. N.C. 
WLOU Louisville, 1(Y. 
WLOW Portsmouth, Va. 
WLOX Biloxi, Miss. 
WLPM Suffolk, Va. 
WLPO LaSalle, III. 
WLRP New Albany, Ind. 
W LS Chicago, Ill. 
W LSB Copper H ill, Tenn. 
WLSC Loris, S.C. 
WLSD Big Stone Gap, Va. 
WLSE Wallace, N.C. 
WLSH Lansford, Pa. 
WLSI Pikeville, 1(Y. 
WLSM Louisville, Miss. 
WLST Escanaba, Mich. 
WLSV Wellsville, N.Y. 
WLTC Gastonia, N.C. 
WLVA Lynchburg, Va. 
W LW Cincinnati. Ohio 

Ke. 

930 
93(1 
5711 

12711 
linli 
590 
510 
800 
450 
240 
430 
470 
390 
1130 
411.1 
450 
330 
600 
340 
360 
450 
580 
100 
340 
790 
860 
170 
41(1 
3110 
930 
590 
270 
620 
250 
360 
240 
910 
490 
490 
180 
340 
480 
450 
480 
250 
170 
420 
450 
340 
590 
230 
190 
270 
730 
050 
420 
920 
400 
320 
280 
420 
350 
550 
310 
490 
950 
230 
490 
540 
480 
330 
050 
380 
350 
400 
490 
450 
220 
570 
890 
400 
570 
220 
400 
410 
900 
270 
600 
790 
1370 
590 
700 

WLYC Williamsport, Pa. 1050 
WLYN Lynn, Mass. 1360 
WMAB Munising, Mich. 1400 
WMAF Madison. Fla. 1230 
WMAG Forest, Miss. 860 
WMAJ State College, Pa. 1450 
WMAK Nashville, Tenn. 1300 
WMAL Washington, D.C. 630 
WMAM Marinette, Wis, 570 
WMAN Mansfield. Ohio 1400 
WMAP Monroe, N.C. 1060 
WMAQ Chicago, III. 670 
WMAS Springfield, Mass. 1450 
WMAX Grand Rapids, Mich. 1480 
WMAY Springfield, Ill. 970 
WMAZ Macon. Ga. 940 
WMBA Ambridge, Pa. 1460 
WMBC Macon, Miss. 1400 
WMBD Peoria, Ill. 1470 
WMBG Richmond, Va. 1380 
WMBH Joplin. Mo. 1450 
WM11B1 Chicago, III. 1110 
WMBL Morehead City, N.C. 740 
WMBM Miami Beach, Fla. 800 
WMBN Petoskey, Mich. 1340 
WMBO Auburn, N.Y. 1340 

Location 
WMBR Jacksonville, Fla. 14 
WM BS Uniontown, l'a, 5! 
WMC Memphis, Tenn, 7! 
W MCA New York, N.Y. 5 
WMCH Church Hill, Tenn. 121 
WMCK McKeesport, Pa. 131 
WMCW Harvard, III. 16 
WMDC Hazlehurst, Miss. 12 
WMDD Fajardo, P.R. 14 
WMDN Midland. Mich. 14 
W MEG Eau (allie. Fla. 9 
W M El( Chase City, Va. 9 
WMEN Tallahassee. Fla. 
W MET Miami Beach, Fla. 
W MEV Marion, Va. 
W M EX Boston, Mass. 
WMFC Monroeville, Ala. 
WMFD Wilmington, N.C. 
WMFG Hibbing, Minn. 
WMF1 Daytona Beach, Fla. 
WMFR High Point, N.C. 
WMFS Chattanooga, Tenn. 
WMFT Terre Haute. Ind. 
WMGA Moultrie, Ga. 
W MGM New York. N.Y. 
WMGR Bainbridge. Ga. 
WMGW Meadville, Pa. 
WMGY Montgomery. Ala. 
WMIC Monroe, Mich. 
W MID Atlantic City. N.J. 
WMIE Miami, Fla. 
WM11( Middlesboro, Ky. 
WM IL Milwaukee, Wis. 
WMIN Mpls..St. Paul. Minn. 
WMIQ Iron Mountain, Mich. 
W MIS Natchez, Miss. 
W MIX Mt. Vernon, III. 
WMJM Cordele. Ga. 
WMLF Pineville, Ky. 
WMLP Milton. Pa. 
WMLS Sylacauga, Ala. 
WMLT Dublin. Ga. 
WMLY Millville. N.J. 
WMMB Melbourne. Fla, 
WMMH Marshall, N.C. 
WMMN Fairmont, W.Va. 
WMMS Bath, Maine 
WMMT McMinnville, Tenn. 
WMMW Meriden. Conn. 
WMNA Gretna. Va. 
WMNB No. Adams, Mass. 
WMNC Morganton, N.C. 
WMNE Menomonie, Wis. 
WMNF Richwood, W.Va. 
WM NI Columbus, Ohio 
WMNS Olean, N.Y. 
WMOA Marietta. Ohio 
WMOD Moundsville, W.Va. 
WMOG Brunswick, Ga. 
WMOH Hamilton. Ohio 
WM01( Metropolis. 
W MON Montgomery, W.Va, 
WMOP Ocala, Fla. 
WMOR Morehead. Ky. 
WMOV Ravenswood, W.Va. 
WMOX Meridian, Miss. 
WMOZ Mobile, Ala. 
WMPA Aberdeen. Miss. 
WMPC Lapeer, Mich. 
WMPL Hancock. Mich. 
WMPM Smithfield, N.C. 
WMPS Memphis, Tenn. 
WM PT So. Williamsport, Pa. 
WMRB Greenville, S.C. 
WMRC Milford, Mass. 
WMRE Monroe, Ga. 
WM RF Lewistown, Pa. 
WM RI Marion, Ind. 
WMRN Marion, Ohio 
W M RO Aurora, Ill. 
WMRP Flint, Mich. 
WMSA Massena, N.Y. 
WMSC Columbia. S.C. 
W MS.1 SYlva, N.C. 
WMSL Decatur, Ala. 
WMSR Manchester. Tenn. 
WMST Mt, Sterling, KY. 
WMT Cedar Rapids. Iowa 
WMTA Central City, Ky. 
WMTC Vancleve. 1(y. 
WMTE Manistee, Mich. 
WMTL Leitchfield. Ky. 
WMTM Moultrie, Ga. 
WMTN Morristown, Tenn. 
WMTR Morristown, N.J. 
WMTS Murfreesboro, Tenn. 
WMUS Muskegon, Mich. 
WMUU Greenville. S.C. 
WMVA Martinsville, Va. 
WM VB Millville, N.J. 
WMVG Milledgeville, Oa. 
WMVO Mt. Vernon. Ohio 
WMYB Myrtle Beach. S.C. 
WMYN Mayodan, N.C. 
WMYR Ft. Myers, Fla. 
WNAB Bridgeport, Conn. 4 
WNAC Boston, Mass. 6 
WNAD Norman, Okla. 6 
WNAE Warren, Pa. 31 
WNAG Grenada, Miss. 4 
WNAH Nashville, Tenn. 3 
WNAK Nanticoke, Pa. 73 
WNAM Neenah. Wis. 2 
WNAR Norristown, Pa. 
WNAT Natchez, Miss. 4 
WNAU New Albany. Miss. 
WNAV Annapolis, Md. 
WNAX Yankton, S.Dak. 

Ka. C.L. Location Kc. 
60 WNBF Binghamton. N.Y. 
lo WNBH New Beillord, Mass. 
lO W NAP NewhiwYnort, Mass. 
WNRS Murray. Ky. 

ill WN HT Wellshoro. Pa. 
(1) WNBZ Saranac Lake, N.Y. 

till WNCA Siler City, N.C. 
20 W NCC Barnesboro, Pa. 
'Jul WNCO Ashland, Ohio 
90 WNDB Daytona Beach, Fla. 
20 WNDR Syracuse, N.Y. 
80 WNDU South Bend, Ind. 
330 WN EB Worcester, Mass. 
490 WNEG Taccoa, Ga. 
010 WN ER Live Oak. Fla. 
510 WNES Central City, Ky. 
360 WNEW New York, N.Y. 
630 WNEX Macon, Ga. 
240 WNGO Mayfield, Ky. 
450 WNHC New Haven, Conn. 
230 WNIA Cheektowaga. N.Y. 
260 WNIK Arecibo, P.R. 
300 WNIL Niles, Mich. 
400 WNJR Newark, N.J. 
050 WNKY Neon, 1(y. 
930 WNLC New London, Conn. 
490 WNLI( Norwalk. Conn. 
000 WN MP Evanston. III. 
560 WNNC Newton, N.C. 
940 WNNJ Newton. N.J. 
140 WNNT Warsaw. Va. 
560 WNOE New Orleans. La. 
290 WNOG Naples, Fla. 
400 WN01( Columbia. S.C. 
450 WNOP Newport, 1(y. 
240 WNOR Norfolk, Va. 
940 WNOS High Point, N.C. 
490 WNOW York. Pa. 
230 WNOX Knoxville. Tenn. 
570 WNPS New Orleans, La. 
290 WNPT Tuscaloosa, Ala. 
330 WNRG Grundy, Va. 
440 WNRI Woonsocket, R.I. 
240 WNRV Narrows, Va. 
460 WNSL Laurel. Miss. 
920 WNSM Valparaiso.Niceville, 
730 Florida 
2730 w 0 WNNTuAz Talladega.Newark,N A..1 1. 4.. 

730 WNVA Norton, Va. 
230 WNVY Pensacola. Fla. 
430 Whin New York, N.Y. 
300 WNYS Salamanca, N.Y. 
280 WNXT Portsmouth. Ohio 
920 WOAI San Antonio, TeX. 
360 WOAP Owosso. Mich. 
490 WOAY Oak Hilt W.Va. 
370 WOBS Jacksonville, Fla. 
490 WOBT Rhinelander, Wis. 
450 WOC Davenport, Iowa 
920 WOCB W. Yarmouth. Mass. 
340 WOCH North Vernon, bd. 
goo WOHI E. Liverpool. Ohio 
3313 WOHO Toledo. Ohio 
360 WOHP Bellefontaine, Ohio 
40 WOHS Shelby, N.C. 

W01 Ames. Iowa 
WOIA Saline, Mich. 

230 WOIC Columbia. S.C. 
920 WOKE Charleston. S.C. 
270' WO 1(1( Meridian, M iss. 
ono W01(1 Jackson, Miss. 
450 W01(0 Albany, N.Y. 
449000 WW  2 11(C Sy Cm ul wo mabuukse,40 Ga.w 

490 W 01_ w 01( Z 4 Altos.hi00.11 n1. 
w , D.C. 
WOLF Syracuse, N.Y. 
WOLS Florence, S.C. 
WO MI Owensboro. Ky. 
WOMP Bellaire, Ohio 
WOMT Manitowoc, Wis. 
WONA Winona. Miss. 
WOND Pleasantville, N.J. 

400 WONE Dayton, Ohio 
328 WONG Oneida. N.Y. 
150 WONN Lakeland, Fla, 
600 WONW Defiance, Ohio 
330 WOOD Grand Rapids, Mich. 
730 WOOF Dothan. Ala. 
340 WOO K Washington, D.C. 
530 W000 Deland. Fla. 
300 WOOW Washington, N.C. 
580 WOPA Oak Park, Ill. 
250 WOPI Bristol, Tenn. 
000 WOR New York, N.Y. 
000 WORA Mayaguez, P.R. 
260 WO RC Worcester, Mass. 
450 WORD Spartanburg, S.C. 
440 WORK York, Pa. 
450 WORL Boston, Mass. 
300 WORM Savannah, Tenn. 
450 WORX Madison, Ind. 
420 WOSC Fulton. N.Y. 
410 WOSH Oshkosh, Wis. 
50 WOSU Columbus, Ohio 
80 WOTR Corry, Pa. 
40 WOTW Nashua. N.H. 

WOUB Athens, Ohio 
oo WOV New York, N.Y. 
60 WOVE Welch, W.Va. 
o WOW Omaha Nebr. 
go WOWE Allegan. Mich. 
lo WOWL Florence, Ala. 
50 WOWO Ft. Wayne, led. 

470   
430 
570 WHITE'S RADIO LOG 183 

960 
240 

'8%8 
490 
280 
570 
340 
320 
480 

290 
340 
4j(t 
340 
490 
240 
570 
950 
340 
150 
260 
490 
230 
320 
250 
600 
130 
400 
320 
340 
230 
230 
290 
430 
480 
490 
350 
590 
230 
360 
690 
060 
270 
230 
740 
230 
590 
250 
990 
450 
280 
250 
380 
990 
260 

340 
970 
230 
350 
230 
830 
590 
260 
200 
080 
860 
360 
240 
420 
240 
460 
490 
470 
390 
730 
640 
290 
470 
340 
450 
590 
460 
340 
920 
570 
450 
490 
230 
490 
290 
240 
570 
400 
980 
600 
230 
280 
300 
560 
340 
310 
340 
490 
90 

710 
150 
310 
10 

350 
950 
010 
270 
300 
90 

820 
70 
00 
340 
280 
340 
590 
580 
240 
190 



C.L. Loca Hon Ke. 
WOXF Oxford, N.C. 1340 
WOIK Ozark, Ala. 900 
WPAB Ponce, P.R. 550 
WPAC Patchogue. N.Y. 1580 
WPAD Paducah, Ky. 1450 
WPAG Ann Arbor. Mich. 1050 
WPAL Charleston. S.C. 730 
WPAM Pottsville, Pa. 1450 
WPAQ Mount Airy. N.C. 740 
W PA R Parkersburg, W.Va. 1450 
WPAT Paterson. N.J. 930 
WPAW Pawtucket, R.I. 550 
WPAX Thomasville, Ga. 1240 
WPAY Portsmouth. Ohio 1400 
WPAZ Pottstown, Pa. 1370 
WPBC Minneapolis, Minn. 980 
WPCC Clinton. S.C. 1400 
WPCF Panama City, Fla, 1430 
WPCO Mt. Vernon, led. 1590 
WPCT Putnam, Conn. 1350 
WPDM Potsdam, N.Y. 1470 
WPDQ Jacksonville, Fla. 600 
WPDR Portage, Wis. 1350 
WPDX Clarksburg, W.Va. 750 
Y/PEL Montrose, Pa. 1250 
WPEN Philadelphia. Pa. 950 
V/PEO Peoria, Ill. 1020 
WPEP Taunton, Mass. 1570 
WPET Greensboro, N.C. 950 
WPFA Pensacola, Fla. 790 
WPFB Middletown, Ohio 910 
WPFP Park Falls. Wis. 1450 
WPGC Bradbury Hghts., Md. 1580 
WPGW Portland, led. 1440 
WPHB Philipsburg, Pa. 1260 
WPIC Sharon, Pa. 790 
WPID Piedmont, Ala. 1280 
WPIK Alexandria. Va. 730 
WPIN St. Petersburg, Fla. 680 
WPIT Pittsburgh. Pa. 730 
WPKE Pikeville, Ky. 1240 
WPKO Waverly, Ohio 1380 
WPKY Princeton, Ky. 1580 
WPLA Plant City, Fla. 910 
WPLH Huntington, W.Va. 1470 
WPLM Plymouth, Mass. 1390 
WPLY Plymouth, Wis. 1420 
WPME Punxsutawney, Pa. 1540 
WPMP Pascagoula, Miss. 1580 
WPNC Plymouth, N.C. 1470 
WPNF Brevard, N.C. 1240 
WPNX Phenix City. Ala. 1460 
WPON Pontiac, Mich. 1460 
WPOP Hartford, Conn. 1410 
WPOR Portland, Maine 1490 
WPOW New York. N.Y. 1330 
WPPA Pottsville, Pa. 1360 
WPRA Mayaguez, P.R. 990 
WPRC Lincoln, Ill. 1370 
WPRE Prairie Du Chien, Wis. 980 
WPRT Prestonsburg, Ky. 960 
WPRO Providence. R.I. 630 
WNW Ponce, P.R. 910 
WPRS Paris. III. 1440 
WPRW Manassas, Va. 1460 
WPRY Perry. Fla. 1400 
WPTF Raleigh, N.C. 680 
WPTR Albany, N.Y. 1540 
WPTS Pittston, Pa. 1540 
WPTW Piqua. Ohio 1570 
WPTX Lexington Pb., Md. 920 
WPUV Pulaski, Va. 1580 
WPVA Colonial Hghts., Va. 1290 
WPVL Painesville, Ohio 1460 
WQAM Miami, Fla. 560 
WQBC Vicksburg, Miss. 1420 
WQIC Meridian, Miss. 1390 
WQI K Jacksonville, Fla. 1280 
WQ0K Greenville. S.C. 144C 
WQSN Charleston. S.C. 145C 
WQUA Moline, Ill. 1230 
WQUB Galesburg, Ill. 1590 
WQX1 Atlanta. Ga. 790 
WQXQ Ormond Bob,, Fla. 1380 
WQXR New York, N.Y. 1560 
WQXT Palm Beach, Fla. 1340 
WRAC Racine, Wis. 1460 
WRAD Radford. Va. 1460 
WRAG Carrollton. Ala. 590 
WRAJ Anna, Ill. 1440 
WRAK Williamsport. Pa. 1400 
WRAL Raleigh, N.C. 1240 
WHAM Monmouth, Ill, 1330 
WRAP Norfolk, Va. 850 
WRAW Reading, Pa. 1340 
WRAY Princeton. Ind. 1250 
WRBC Jackson, Miss. 1300 
WRBL Columbus, Ga. 1420 
WRC Washington. D.C. 980 
WRCA New York, N.Y. 660 
WRCD Dalton. Ga. 1430 
WRCO Richland, Wis. 1450 
WRCS Ahoskie, N.C. 970 
WRCV Philadelphia. Pa. 1060N 
WRDB Reedsburg, Wis. 1400 
WRDO Augusta, Maine 1400 
WRDW Augusta, Ga. 1480 
WREB Holyoke, Mass. 930 
WREC Memphis, Tenn. 600 
WREL Lexington, Va. 1450 
WREM Remsen, N.Y. 1480 
WREN Topeka. Kans. 1250 
WREV Reidsville. N.C. 1220 
WRFC Athens, Ga. 960 
WRFD Worthington. Ohio 880 
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WRTA Altoona. Pa. 
WRUF Gainesville. Fla. 
WRUM Rumford. Maine 
WRUN Utica, N.Y. 
WRUS Russellville, Ky. 
WRVA Richmond, Va. 
WRVK Mt. Vernon, Ky. 
WRVM Rochester. N.Y. 
WRWB Kissimmee, Fla. 
WRWH Cleveland, Ga. 
WRW.1 Selma. Ala. 
WRXO Roxboro, N.C. 
WSAC Radcliff. Ky. 
WSAI Cincinnati. Ohio 
WSAJ Grove City. Pa. 
WSAL Logansport, Ind. 
WSAM Saginaw, Mich. 
WSAN Allentown, Pa. 
WSAR Fall River, Mass. 
WSAT nr. Salisbury. N.C. 
WSAU Wausau, Wis. 
V/SAV Savannah, Ga. 
WSAY Rochester, N.Y. 
WSAZ Huntington, W.Va. 
WSB Atlanta, Ga. 
WSBA York, Pa. 
WSBB New Smyrna Beach, 

Florida 1230 
WSBC Chicago, Ill. 1240 
WSBS Gt, Barrington, Mass. 860 
WSBT South Bend, Ind. 980 
WSCM Panama City Beach, 

Florida 1290 
WSCR Scranton, Pa. 1320 
WSDB Homestead, Fla. 1430 
WSDR Sterling, III. 1240 
WSEN Baldwinsville, N.Y. 1050 
WSEV Sevierville, Tenn. 930 
WSFB Quitman, Ga. 1490 
WSFC Somerset, KY. 1240 
WSFT Thomaston, Ga. 1220 
WSGA Savannah, Ga. 1400 
WSGC Elberton. Ga. 1400 
WSGN Birmingham. Ala. 610 
WSGW Saginaw. Mich. 790 
WSHE Raleigh, N.C. 570 
WS1C Statesville, N.C. 1400 
WSID Baltimore, Md. 1010 
WSIG Mount Jackson. Va. 790 
WS1P Paintsville, KY. 1490 
WSIR Winter Haven. Fla. 1490 
WSIV Pekin, III. 1140 
WSIX Nashville, Tenn. 980 
WSJC Magee, Miss. 1280 
WSJM St. Joseph, Mich. 1400 
WSIS W i nston•Salem. N.C. 600 
WSKI Montpelier-Barre, Vt. 1240 
WSKP Miami, Fla. 1450 
WSKY Asheville. N.C. 1230 
WSLB Ogdensburg. N.Y. 1400 
WSLI Jackson. Miss. 930 
WSLM Salem, Ind. 1220 
WSLS Roanoke, Va. 610 
WSM Nashville, lean. 650 
WSMB New Orleans. La. 1350 
WSME Sanford, Maine 1220 
WSMI Litchfield, III. 1540 
WSMN Nashua, N.H. 1590 
WSMT Sparta, Tenn. 1050 
WSNJ nr. Bridgeton. N.J. 1240 
WSNT Sandersville, On, 1490 
WSNW Seneca Twnshp., S.C. 1150 
WSNY Schenectady. N.Y. 1240 
WSOC Charlotte, N.C. 1240 
WSOK Savannah, Ga. 1230 

C.L. Location Ice. 
WRFS Alexander City, Ala. 1050 
WRGA Rome, Ga. 1070 
WRGR Starke, Fia, 1490 
WRGS Rogersville, Tenn. 1370 
WRHC Jacksonville, Fla. 1400 
WRHI Rock Hill, S.C. 1340 
WRIB Providence, R.I. 1220 
WHIG Richlands, Va. 540 
WHIG Wausau, Wis, 1400 
WHIM Pahokee, Fla. 1250 
WRIO Rio Piedras, P.R. 1320 
WRIP Rossville, Ga. 980 
WRIS Roanoke, Va. 1410 
WRIT Milwaukee, Wis. 1340 
WRIV Riverhead, N.Y. 1390 
WRJN Racine, Wis. 1400 
WRJW Picayune, Miss, 1320 
WRKD Rockland. Maine 1450 
WRKH Rockwood, Tenn. 580 

1490 
WRMA Montiomeri, Ala. 950 
WRMF Titusville, Fla. 1050 
WRMN Elgin, III, 1410 
WRMT Rocky Mount, N.C. 1490 
WRNB New Bern, N.C. 1490 
WRNL Richmond. Va. 910 
WROA Gulfport, Miss. 1390 
WROB West Point. Miss. 1450 
WROD Daytona Beach, Fla. 1340 
WROK Rockford. ill. 1440 
WHOM Rome, Ga. 710 
WRON Ronceverte. W.Va. 1400 
WROS Scottsboro. Ala, 1330 
WROV Roanoke, Va, 1240 
WROW Albany. N.Y. 590 
WROX Clarksdale, Miss. 1450 
WROY Carmi. III. 1460 
WRPB Warner Robbins. Ga, 1350 
WRR Dallas, Tex. 1310 
WRRF Washington. N.C. 930 
WRRR Rockford, III, 1330 
WRRZ Clinton, N.C. 880 
WRSA Saratoga Sum.. N.Y. 1280 
WRSW Warsaw, Ind. 1480 

1240 
850 
790 
1150 
610 

1140 
1460 
680 

1220 
1380 
1570 
1430 
1470 
1360 
1340 
1230 
1400 
1470 
1480 
1280 
550 
630 
1370 
930 
750 
910 

WSVS Crewe, Va. 
WSWN Belle Glade, Fla, 
WSWW Platteville, Wis. 
WSYB Rutland, Vt. 
WSYD Mt. Airy, N.C. 
WSYL Sylvania, Ga. 
WSYR Syracuse. N.Y. 
WTAB Tabor City. N.C. 
WTAC Flint, Mich. 
WTAD Quincy, Ill. 
WTAG Worcester. Mass. 
WTAL Tallahassee. Fla. 
WTAN Clearwater, Fla. 
WTAO Cambridge, Mass. 
WTAQ LaGrange, Ill. 
WTAR Norfolk, Va. 
WTAW Bryan, Tex. 
WTAX Springfield. Ill. 
WTAY Robinson, Ill. 
WTBC Tuscaloosa, Ala. 
WTBF Troy. Ala. 
WTBO Cumberland, Md. 
WTCB Flomaton, Ala. 
WTCH Shawano. Wis. 
WTCJ Tell City, Ind. 
WTCM Traverse City. Mich, 1400 
WTCN Minneapolis. Minn. 1280 
WTCO Campbellsville. Ky. 1450 
WTCR Ashland, Ky. 1420 
WTCS Fairmont, W.Va. 1490 
WTCW Whitesburg, Ky. 920 
WTEL Philadelphia, Pa, 860 
WTHE Spartanburg, S.C. 1400 
WTHG Jackson, Ala. 1290 
WTHI Terre Haute, led. 1480 
WTHR Panama City, Fla. 1480 
WTic Hartford. Conn. 1080 
WT1F Tifton, Ga. 1340 
WTIG Massillon, Ohio 900 
WT1K Durham, N.C. 1310 
WTIL Mayaguez, P.R. 1300 
WTIM Taylorville. III 1410 
WTIP Charleston, W.Va. 1240 
WTIX New Orleans, La. 690 
WTJH East Point. Ga. 1260 
WTJS Jackson, Tenn. 1390 
WTKM Hartford. Wis. 1540 
WTKO Ithaca. N.Y. 1470 
WTLB Utica, N.Y. 1310 
WILD Somerset, KY. 1480 
WTLS Tallasee, Ala. 1300 
WTMA Charleston. S.C. 1250 
WTMC Ocala, Fla. 1290 
WTMJ Milwaukee. Wis. 620 
WIMP Tampa, Fla. 1150 
WTMT Louisville, Ky. 620 
WTNC Thomasville. N.C. 790 
WIND Orangeburg. S.C. 920 
WTNJ Trenton, N.J. 1300 
WTNS Coshocton. Ohio 1560 
WTNT Tallahassee, Fla. 1450 
WTOB Winston•Salem, N.C. 1380 
WTOC Savannah, Ga. 1290 
WTOD Toledo, Ohio 1560 
WIDE Spruce Pine. N.C. 1470 
WTOL Toledo. Ohio 1230 
WTON Staunton. Va. 1240 
WTOP Washington, D.C. 1500 
WTOR Torrington, Conn. 1490 
WTOT Marianna. Fla. 980 
WTPR Paris, Tenn. 710 
WTRA Latrobe, Pa. 1480 
WTRB Ripley, Tenn. 1570 
WTRC Elkhart, Ind. 1340 
WTRL Bradenton. Fla, 1490 
WTRN Tyrone, Pa. 1290 
WTRO Dyersburg, Tenn. 1330 
WTRP LaGrange, Ga. 620 
WTRR Sanford. Fla. 1400 
WTRU Muskegon. Mich. 1600 
WTRW Two Rivers, Wis. 1590 
WIRY Troy. N.Y. 980 
WTSA Brattleboro, Vt. 1450 

C.L. Location Ice. 
WSOL Tampa, Fla. 1300 
WSON Henderson, Ky, 860 
WS00 Sit. Ste. Marie, Mich. 1230 
WSOY Decatur, III. 1340 
WSPA Spartanburg, S.C. 950 
WSPB Sarasota, Fla. 1450 
WSPD Toledo, Ohio 1370 
WSPN Saratoga Sprgs., N.Y. 900 
WSPR Springfield, Mass. 1270 
WSPT Stevens Pt., Wis. 1010 
WSRA Milton, Fla. 1490 
WSRC Durham, N.C. 1410 
WSRO Marlborough, Mass, 1470 
WSRW Hillsboro, Ohio 1590 
WSSB Durham, N.C. 1490 
WSSC Sumter. S.C. 1340 
WSSO Starkville, Miss. 1230 
WSSV Petersburg, Va. 1240 
WSTA Charlotte Amalie. V.I. 1340 
WSTC Stamford, Conn. 1400 
WSTK Woodstock, Va, 1230 
WSTL Eminence, KY. 1600 
WSTN St. Augustine. Fla. 1420 
WSTP Salisbury. N.C. 1490 
WSTR Sturgis, Mich, 1230 
WSTS Massena, N.Y. 1050 
WSTU Saari, Fla, 1450 
WSTV Steubenville, Ohio 1340 
WSUB Groton, Conn. 980 
WSUH Oxford, Miss. 1420 
WSUI Iowa City, Iowa 910 
WSUN St. Petersburg, Fla. 620 
WSUX Seaford. Del. 1280 
WSUZ Palatka, Fla, 800 
WSVA Harrisonburg. Va, 550 

800 
900 
1590 
1380 
1300 
1490 
570 
1370 
600 
930 
580 
1270 
1340 
740 
1300 
790 
1150 
1240 
1570 
1230 
970 
1450 
990 
960 
1230 

C.L. Location 
WTSB Lumberton, N.C. 1340 
WTSL Hanover. Lebanon. 

New Hampshire 1400 
WTSN Dover, N.H. 1270 
WISP St. Petersburg, Fla. 1380 
WTSV Claremont, N.H. 1230 
WITS Vero Beach, Fla. 1490 
WITH Port Huron, Mich. 1380 
WTTL Madisonville. Ky. 1310 
WTTM Trenton, N.J. 920 
WTTN Watertown. Wis. 1580 
WTTR Westminster. Md. 1470 
WITS Bloomington, Ind. 1370 
WTTT Arlington, Fla. 1220 
WTUC Union City, Tenn, 1580 
WTUG Tuscaloosa, Ala. 790 
WTUP Tupelo. Miss. 1380 
WTUX Wilmington, Del. 12911 
WTVB Coldwater, Mich, 1590 
WTVL Waterville, Maine 1490 
WTVN Columbus. Ohio 610 

1240 
1570 
1340 
1490 
1150 

WTYN Tryon, N.C. 
WTYS Marianna. Fla. 
WULA Eufaula, Ala. 
WUSJ Lockport. N.Y. 
WUST Bethesda, Md. 
WVAM Altoona, Pa. 
WVCG Coral Gables, Fla, 
WVCH Chester, Pa. 
WVEC Hampton, Va, 
WVET Rochester. N.Y. 
WV1M Vicksburg, Miss. 
WV1P Mt. Kisco, N.Y. 
WV.IP Caguas, P.R. 
WVJS Owensboro, Ky. 
WVKO Columbus, Ohio 
WVLK Lexington, Ky, 
WVLN Olney, Ill. 
WVMC Mt. Carmel, Ill. 
WVM1 Biloxi, Miss, 
WVNA Tuscumbia, Ala, 
WVNJ Newark, N.J. 
WVOK Birmingham, Ala. 
WVOL Nashville, Tenn, 
WVOP Vidalia, Ga. 
WVOS Liberty, N.Y. 
WVOT Wilson. N.C. 
WVOW Logan. W.Va. 
WVOX New Rochelle, N.Y. 
WVPO Stroudsburg, Pa. 
WVSC Somerset, Pa. 
WVVW Grafton, W.Va. 
WWBC Bay City. Mich, 
WWBD Bamberg, S.C. 
WWBZ Vineland, N.J. 
WWCA Gary, Ind, 
WWCC Bremen, Ga. 
WWCO Waterbury. Conn. 
WWDC Washington, D.C. 
WWGP Sanford, N.C. 
WWGS Tifton, Ga. 
WWHG Hornell, N.Y. 
WWIL Ft. Lauderdale, Fla. 1580 
WWIN Baltimore, Md. 1400 
WWIS Black River Falls, 

Wis. 1260 
WWIT Canton. N.C. 970 
WWIZ Lorain, Ohio 1380 
WWI Detroit, Mich, 950 
WWJB Brooksville, Fla, 1450 
WWKY Winchester, Ky. 1380 
WWL New Orleans, La. 870 
WWNC Asheville, N.C. 570 
WWNH Rochester, N.H. 930 
WWNR Beckley, W.Va. 620 
WW NS Statesboro, Ga. 1240 
WWNY Watertown, N.Y. 790 
WWOD Lynchburg. Va. 1390 
WWOK Charlotte. N.C. 1480 
WWOL Buffalo. N.Y. 1120 
WWON Woonsocket. R.I. 1240 
WWPA Williamsport, Pa. 1340 
WWPF Palatka, Fla. 1260 
WWRI W. Warwick. R.I. 1450 
WWRL Woodside, N.Y. 1600 
WWSC Glens Falls, N.Y. 1450 
WWSR St. Albans, Vt. 1420 
WWST Wooster. Ohio 960 
WWSW Pittsburgh, Pa. 970 
WWVA Wheeling, W.Va. 1170 
WWWB Jasper, Ala. 1360 
WWWF Fayette, Ala. 990 
WWWR Russellville, Ala. 920 
WWWW Rio Piedras. P.R. 1520 
WWXL Manchester. Ky. 1450 
WWYO Pineville, W.Va. 970 
WXAL Demopolis, Ala, 1400 
WXG1 Richmond. Va. 950 
WXLI Dublin, Ga. 1440 
WXLW Indianapolis. Ind. 950 
WXOK Baton Rouge, La, 1260 
WXRF Guayama. P.R. 1590 
WXXX Hattiesburg, Miss. 1310 
WXYZ Detroit, Mich. 1270 
WYCL York, S.C. 1580 
WYDE Birmingham, Ala. 850 
WYFE New Orleans, La, 600 
WYLD New Orleans. La. 940 
WYMB Manning, S.C. 1410 
WYRN Louisburg, N.C. 1480 
WYSE Lakeland, Fla, 1330 
WYSR Franklin, Va, 1250 

WTWA Thomson, Ga. 
WTW8 Auburndale, Fla. 
WTWN St, Johnsbury. Vt. 
WTXL W. Sapid., Mass. 
WTYC Rock Hill, S.C. 
WTYM East Longmeadow, 

Mass. 1600 
1580 
1340 
1240 
1340 
1120 
1430 
1070 
740 
1490 
1280 
1490 
1310 
1110 
1420 
1580 
590 
740 
1360 
570 
1590 
620 
690 
1470 
970 
1240 
1420 
1290 
1460 
840 
990 
1260 
1250 
790 

1360 
1270 
1440 
1240 
1260 
1050 
1430 
1320 



C.L. Location 
WYTH Madison. Ga. 1250 
WYTI Rocky Mount, Va. 1570 
WYUO Newport News. Va. 1270 
WYVE Wytheville, Va. 1280 
WYZE Atlanta. Ga. 1480 
WZEP DeFuniak Sprat., Fla. 1460 
WZIP Covington. Ky. 1050 
WZKY Albemarle, N.Dak. 1580 
WZOB Ft. Payne, Ala. 1250 
WZOK Jacksonville, Fla. 1320 
WZRO Jacksonville Beach, 

Florida 1010 
WZYX Cowan, Tenn. 1440 

Canada 
CBA Sackville, N.B. 1070 
CBAF Moncton. N.B. 1300 
CBE Windsor. Ont. 1550 
CBF Montreal. Que. 690 
COG Gander,N11d. 1450 
CBH Halifax, N.S. 1330 
CBI Sydney, N.S. 1140 
CBJ Chicoutimi, Que. 1580 
CBK Regina, Sask. 540 
CBL Toronto, Ont. 740 
CBM Montreal, Que. 940 
CBN St. John's, Nfld. 640 
CB0 Ottawa, Ont. 910 
COT Grand Falls, Nfld. 990 
CBU Vancouver. B.C. 690 
CBV Quebec. Que. 980 
CBW Winnipeg, Man. 990 
CBX Edmonton. Alta. 1010 
CBXA Edmonton. Alta. 740 
CBY Corner Brook, Nfld. 790 
CFAB Windsor. N.S. 1450 
CFAC Calgary, Alta. 960 
CFAM Altona. Man. 1290 
CFAR Flin Flon, Man. 590 
CFBC Saint John. N.B. 930 
CFBR Sudbury. Ont. 550 
CFCF Montreal. Que. 600 
CFCH North Bay. Ont. 600 
CFCL Timmins, Ont. 580 
CFCN Calgary. Alta. 1060 
CFCO Chatham, Ont. 630 
CFCW Camrose, Alta. 1230 
CFCY Charlottetown, P.E.I. 630 
CEDA Victoriaville. Que. 1380 
CFGB Goose Bay. Nfld. 1340 
CFGP Grande Prairie. Alta. 1050 
CFGR Gravelbourg, Sask. 1230 
CFGT St. Joseph d'Alma, Que. 1270 
CFJB Brampton, Ont. 1090 
CFJC Kamloops, B.C. 910 

C.L. Location Ka. 
CFiR Brockville, Ont. 1450 
CFKL Schefferville, Que. 1230 
CFNB Fredericton, N.B. 550 
CFNS Saskatoon, Sask. 1170 
CFOB Fort Frances. Ont. 800 
CFOR Orillia, Ont. 1570 
CFOS Owen Sound, Ont. 560 
CEPA Port Arthur, Ont. 1230 
CFPL London. Ont. 980 
CFPR Prince Rupert, B.C. 1240 
CFQC Saskatoon. Sask. 600 
CERA Ottawa. Ont. 560 
CFRB Toronto, Ont, 1010 
CFRC Kingston, Ont. 1490 
CFRG Gravelbourg, Sask. 710 
CERN Edmonton. Alta. 1260 
CFRS Simeon, Ont. 1560 
CFRY Portage la Prairie. 

Man. 1570 
CFSL Weyburn, Sask. 1340 
CFUN Vancouver, B.C. 1410 
CFWH Whitehorse, Yukon T. 1240 
CFYK Yellowknife. N.W.T. 1340 
CFYT Dawson. Yukon T. 1290 
CHAB Moose Jaw. Sask. 800 
CHAD Amos. Que. 1340 
CHAT Medicine Hat, Alta. 1270 
CHED Edmonton, Alta. 1080 
CHEF Granby, Que. 1450 
CH EX Peterborough, Ont. 980 
CH FA Edmonton. Alta. 680 
CHGB St. Anne de la 

Pocatiere, Que. 1350 
CH LN Three Rivers, Que. 550 
CHLO St. Thomas. Ont. 680 
CHLT Sherbrooke, Que. 630 
CHML Hamilton, Ont. 900 
CHNC New Carlisle. Que. 610 
CHNO Sudbury, Ont. 900 
CHNS Halifax, N.S.960 
CHOK Sarnia, Ont. 070 
CHOV Pembroke, Ont. 350 
CHOW Welland, Ontario 470 
CH RC Quebec, Que. 800 
CHRD Drummondville, Que. 340 
CHRL Roberval, Que. 910 
CHRS St. Jean, Que. 090 
CHSJ Saint John, N.B. 150 
CHUB Nanaimo, B.C. 570 
CHUC Port Hope, Ont. 500 
CHUM Toronto, Ont. 050 
CHVC Niagara Falls, Ont. 600 
CHWK Chilliwack, B.C. 270 
CHWO Oakville, Ont. 250 
CJAD Montreal, Que. 800 
CJAT Trail. B.C. 610 
CJAV Port Alberni, B.C. 1240 

C.L. Location Ile. 
CJBC Toronto, Ont. 
CJBQ Belleville, Ont. 
C.IBR Rimouski. Que. 
CJCA Edmonton. Alta. 
CJCB Sydney, N.S. 
C.ICH Halifax. N.S. 
CMS Stratford. Ont. 
CJDC Dawson Creek. B.C. 
CJEM Edmundston, N.B. 
CJET Smiths Falls, Ont. 630 
CJFP Riviera du Loup. Que. 1400 
CIFX Antigonish, N.S. 580 
CJGX Yorkton. Sask. 940 
CJIB Vernon, B.C. 940 
CJIC Sault Ste. Marie, Ont. 1050 
CJKL Kirkland Lake, Ont. 560 
CJLS Yarmouth. N.S. 1219 
CMS Montreal, Que. 1280 
C.IMT Chicoutimi, Que. 1420 
CJNB N. Battleford, Sask, 1460 
C.INR Blind River, Ont. 730 
CJOB Winnipeg, Man. 680 
CJOC Lethbridge, Alta. 1220 
CION St. John's, Nfld. 930 
CJOR Vancouver, B.C. 600 
CJOY Guelph, Ont. 1450 
CJQC Quebec, Que. 1340 
CJRH Richmond Hill, Ont. 1310 
CJRL Kenora, Ont. 1220 
CJRW Summerside, P.E.I. 1240 
MO Sorel, Que. 1320 
CJSP Leamington, Ont. 710 
CJVI Victoria, B.C. 900 
CKAC Montreal. Que. 730 
CKAR Huntsville, Ont. 990 
CKBB Barrie, Ont. 950 
CKBC Bathurst, N.B. 1400 
CKB1 Prince Albert, Sask. 900 
CKBL Matane. Que. 1250 
CKBM Montmagny, Que. 1490 
CKBW Bridgewater, N.S. 1000 
CKCH Hull, Que. 970 
CKCK Regina, Sask. 620 
CKCL Truro. N.S. 600 
CKCQ Quesnel, B.C. 570 
CKCR Kitchener, Ont. 1490 
CKCV Quebec, Que, 1280 
CKCW Moncton. N.B. 1220 
CKCY Sault Ste. Marie, Ont, 1400 
CKDA Victoria, B.C. 1220 
CKDH Amherst. N.S. 1400 
CKDM Dauphin, Man. 730 
CKEC New Glasgow, N.S. 1230 
CKEK Cranbrook, B.C. 570 
CKEN Kentville. N.S. 1350 
CKEY Toronto, Ont. 580 
CKFH Toronto, Ont. 1430 

860 
800 
900 
930 
1270 
920 
1240 
1350 

C.L. Location Kt. 
CKGB Timmins, Ont. 680 
CKGR Galt, Ont. 1110 
CKJL St. Jerome, Que. 900 
CKLB Oshawa, Ont. 1350 
CKLC Kingston, Ont. 1380 
CKLD Thetford Mines, Que, 1230 
CKLG N. Vancouver, B.C. 730 
CKLN Nelson, B.C. 1390 
CK LS LaSarre, Que. 1240 
CKLW Windsor, Ont. 800 
CKLY Lindsay, Ont, 910 
CKMR Newcastle, N.B. 790 
CKNB Campbellton, N.B. 950 
CKNW New Westminster, 

British Columbia 980 
CKNX Wingham, Ont. 920 
CKOC Hamilton, Ont. 1150 
CKOK Penticton. B.C. 800 
CKOM Saskatoon. Sask. 1420 
CKOT Tillsonburg, Ont. 1510 
CKOV Kelowna, B.C. 630 
CKOX Woodstock, Ont. 1340 
CKOY Ottawa, Ont. 1310 
CKPC Brantford, Ont. 1380 
CKPG Prince George, B.C. 550 
CKPR Fort William. Ont. 580 
CKRB Ville St. Georges. Que. 1250 
CKRC Winnipeg, Man. 630 
CKRD Red Deer, Alta. 850 
CKRM Regina, Sask. 980 
CKRN Rouyn. Que. 1400 
CKRS Jonquiere, Que. 590 
CKSA Lloydminster, Alta. 1150 
CKSB St. Boniface, Man. 1050 
CKSF Cornwall. Ont. 1220 
CKSL London. Ont. 1290 
CKSM Shawinigan Falls, 

Quebec 1220 
CKSO Sudbury. Ont. 790 
CKSW Swift Current, Sask. 1400 
CKTB St, Catharines, Ont. 610 
CKTR Three Rivers, Que. 1150 
CKTS Sherbrooke, Que. 900 
CKUA Edmonton, Alta. 580 
CKVD Val d'Or. Que. 1230 
CKVL Verdun. Que. 850 
CKVM Ville Marie. Que. 710 
CKWS Kingston, Ont. 960 
CKWX Vancouver. B.C. 1130 
CKX Brandon. Man. 1150 
CKXL Calgary. Alta. 1140 
CKY Winnipeg. Man. 580 
CKYL Peace River. Alta. 630 
VOAR St. John's, Nfld. 1230 
VOCM St. John's, Nfld. 590 
VOWR St. John's. Nfld. 800 

Mexican and Cuban AM Stations 

Mexican stations audible in the Southwest; the more powerful Cuban stiiii6ht 
Abbreviations: C.L., call letters; Kc., frequency in kilocycles; W.P., watt power 

Location C.L. Kc. W.P. 

Mexico 
BAJA CALIFORNIA 

Ensenada XEPF 1400 
Mexicali XED 1050 

XEAA 1340 
XEAO 910 
XECL 990 
XEGE 1570 

Tijuana XEC 1310 
XEAC 690 
XEAU 1470 
XEAZ 1270 
XEBG 1550 
XEGM 950 
XEMO 860 
XEXX 1420 

CHIHUAHUA 

250 
5000 
250 
250 

5000 
1000 
250 

50000 
5000 
500 
1000 
2500 
5000 
2000 

Chihuahua X EM 1390 500 
XEBU 620 1000 
XEBW 1280 1000 
XEFI 1440 1000 
XERA 1490 250 

Ciudad Camargo 
XEHA 580 1000 

Ciudad Delicias 
XEBN 1240 250 
X EJ K 1340 250 

Ciudad Juarez XEF 1420 250 
XEJ 970 5000 
X EP 1300 500 
X EFV 1240 250 
XELO 800 150000 
X EWG 1490 250 
XEYC 1460 1000 

Hidalgo XEJS 1150 500 
N. Casas Grandes 

XETX 1010 250 

COAHUILA 
Ciudad Acuna XEKD 1010 1000 
Monclova XEMF 1260 250 

Location C.L. ¡Cc. W.P. 
Piedras Negras XEM1 920 1000 

XEMU 580 5000 
Sabinas XEBK 610 5000 
Saltillo XESJ 1250 500 

XESG 1510 1000 
Torreon XEBP 1310 5000 
Villa Acuna XEDH 1340 250 

XERF 1570 250000 

DISTRITO FEDERAL 
Mexico City XEL 1260 5000 

XEN 690 20000 
XEQ 940 150000 
XEW 900 250000 
XEX 730 500000 

XEFR 1180 5000 
XEJP 1150 10000 
XELA 830 10000 
XELZ 1440 5000 
XEMX 1380 5000 
X EN K 620 5000 
XEOY 1000 50000 
XEPH 590 5000 
XEQK 1350 1000 
XEQR 1030 10000 
XERC 790 1000 

XERCN 1110 90000 
X ERH 1500 50000 

XERPM 660 10000 
XESM 1470 10000 
XEUN 860 5000 

DURANGO 
Durango XEDU 860 1000 

NUEVO LEON 
Linares XER 1260 250 
Monterrey XEG 1050 1 50000 

XEH 1420 1000 
XET 990 5000 

XEAR 1480 1000 
XEAW 1280 1000 
X EFB 630 5000 
XEMR 1370 500 
XEOK 920 500 

Location C.L. Kc. W.P. 

SAN LUIS POTOSI 
San Luis Potosi 

XEWA 540 150000 

SONORA 
Alma Prieta XEAQ 1490 250 

XEFH 1310 1000 
Cananea XEFQ 980 500 
Ciudad Obregon 

XEOX 1430 1000 
Hermosillo XEBH 920 5000 

X EDL 1250 500 
XEDM 1580 50000 
XEHQ 590 500 

Magdalena XED.1 1450 100 
Naco XETM 1350 1000 
Nogales XEHF 1370 5000 
San Luis X ECB 1450 250 
Santa Ana XEAB 1400 250 

TAMAULIPAS 
Matamoros 

Nuevo Laredo 

Reynosa 

Rio Bravo 
Tampico 

XEO 970 
XEAM 1450 
XEMT 1340 
XEAS 1410 
XEBK 1340 
XEDF 790 
XEFE 960 
XERG 1090 
XEXO 1550 
XEOR 1390 
XERT 590 
XEFD 1170 
XEFW 810 

Cuba 
Camaguey CMJB 880 

CMJL 920 
CMJN 960 
CMJE 1000 
CMJR 1030 
CMJC 1270 
CMJF 1340 

1000 
250 
250 
250 
100 

1000 
1000 
2500 
50000 
1000 
5000 
1000 

50000 

1000 
5000 
1000 
1000 
1000 
1000 
1000 

Location C.L. Ka. W.P. 
Camajuani CM H D 890 
Ciego de Avila CMJY 760 
Habana CMW 550 

CMCY 590 
CMQ 630 

CMCU 660 
CMBC 690 
CMCD 740 
CMCH 790 
CMBI 830 
CMBL 860 
CMCF 910 
CMBF 950 
CMCK 980 
CMBQ 1010 
CMCX 1060 
CMCA 1150 
CMCB 1330 

Holguin CM KJ 730 
Holguin Orto CMKM 560 

CM KV 600 
CM KD 970 
CMDC 1290 

Marianao CMZ 1560 
Pinar del Rio CMAB 760 

OMAN 840 
CMAQ 920 

Santa Clara CMHI 570 
CM H Q 640 
CMHW 810 
CMHO 1310 
CMHM 1130 

Sancti Spiritus 
CMHT 990 

Santiago CMDA 650 
CM KC 770 
CM KW 800 
CM KU 850 
CMKN 930 
CMKB 1170 

1000 
1000 
2500 
15000 
25000 
1000 

50000 
10000 
10000 
5000 
15000 
10000 
5000 
5000 
5000 
10000 
10000 
1000 
5000 
5000 
1000 
1000 
1000 
5000 
5000 
1000 
1000 

10000 
15000 
1000 
1000 
1000 

1000 
1000 
1000 
2000 
2000 
1000 
1000 
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World-Wide Short-Wave Stations 

Active and Most Commonly Heard in U. S., Listed by Frequency 

(For all Canadian Short-Wove Stations, see separate listing, p. 1 88) Abbreviations: Kc., frequency in kilocycles (to change to 
megacycles, divide by 1000); C.L. call letters. Due to malfunction of transmitter, interference by other stations, jamming, 
variance in propagational conditions, or reallocation of frequencies, stations may use other frequencies than those given. 

The abbreviation (VOA) denotes Voice of America. 
The symbol • denotes stations beaming regular evening broadcasts to the United States. 

Kc. C.L. Location 
3275 VP4RD Port-of-Spain, 

Trinidad 
3300 Belize, Brit. Honduras 
3320 YVQG Barcelona, Venez. 
3330 YVQL El Tigre. Venez. 
3340 YVMV Carora, Venez. 
3350 YVKT Caracas. Venez. 
3360 YVOC San Cristobal. Vz. 
3360 ZQI Kingston, Jamaica 
3365 Grenada, Windward Is. 
3370 YVMI Maracaibo. Venez. 
3380 YVQN Puerto La Cruz, Vz. 
3390 YVKX Caracas, Venez. 
3400 YVKP Caracas, Venez. 
3410 YVMK Cabimas, Venez. 
3420 YVOE Merida, Venez. 
3440 YVLI Maracay. Venez. 
3460 YVLC Valencia. Venez. 
3480 YVLE Puerto Cabello. Vz. 
3490 YVRA Maturin, Venez. 
3620 YVLG Maracay. Venez, 
3980 Suva, Fiji Islands 
4650 HC2A.1 Guayaquil, Ecua. 
4752 YVMA Maracaibo. Venez. 
4768 HJEF Cali. Colombia 
4775 HJGB Bucaramanga, Col. 
4783 HJAB Barranquilla, Col. 
4790 YVQC Ciudad Bolivar, Vz. 
4797 H.IFU Armenia, Colombia 
4800 YVME Maracaibo. Venez. 
4805 ZYS8 Manaos, Brazil 
4810 YVMG Maracaibo. Venez. 
4815 HJBB Cucuta. Col. 
4820 XEJG Guadalajara. Mex. 
4820 YVNB Coro, Venez. 
4830 YVOA San Cristobal. Vez. 
4835 HJKE Bogota. Colombia 
4840 YVOI Valera. Venez. 
4845 CSA93 Ponta Delgada, Az. 
4848 HJGF Bucaramanga, Col. 
4850 YVMS Barquisimeto, Vz. 
4855 HJFN Neiva, Colombia 
4860 JKL Tokyo. Japan 
4860 YVPA San Filipe, Venez. 
4865 PRC5 Belem, Para. Brazil 
4865 HJFA Pereira, Colombia 
4871 HJBG Cucuta, Colombia 
4880 YVKF Caracas. Venez. 
4892 YVKB Caracas, Venez. 
4895 HJCH Bogota, Col. 
4895 PRF6 Manaus, Brazil 
4897 VLX4 Perth. Aust. 
4900 YVQE Ciudad Bolivar. Vz. 
4903 HJAG Barranquilla. Col. 
4907 YVMM Coro. Venez. 
4910 JKI Nazaki. Japan 
4910 YDB2 Djakarta, laden. 
4915 Accra, Ghana 
4915 YVKR Caracas, Venez. 
4917 HI913 Santiago, Dom.ReP. 
4917 VLM4 Brisbane, Aus. 
4930 HJAP Cartagena. Col. 
4940 1KM Kawachi, Japan 
4940 YVMQ Barquisimeto, Vs. 
4945 HJCW Bogota, Col. 
4950 ZQI Kingston, Jamaica 
4951 Dakar, Senegal 
4960 YVQA Cumana, Venez. 
4967 HJAE Cartagena. Col. 
4970 YVLK Caracas. Venez. 
4985 YVMO Barquisimeto. VZ. 
4993 HIIA Santiago. D.Rep. 
5010 Grenada, Windward Is. 
5014 P1C3 Willimstad, Cum. 
5020 HJFW Manizales. Col. 
5023 HI8Z Santiago, D.Rep. 
5030 YVKM Caracas. Venez. 
5045 ZYP23 Petropolis. Brazil 
5050 YVKD Caracas. Venez. 
5053 HI2L Ciudad Trujillo. D.R. 
5055 HJDW Medellin. Col. 
5075 HJKH Sutatenza, Colom. 
5758 PZH5 Paramaribo. Surinam 
5880 HRN Tegucigalpa. Hond. 
5920 HRA Tegucigalpa, Hood. 
5940 Khabarovosk. U.S.S.R. 
5940 Moscow, U.S.S.R. 
5952 TGNA Guatemala. Guat. 
5960 HJCF Bogota, Colombia 
5965 Shanghai, China 
5969 HVJ Vatican City 
5970 HI4T Ciudad Trujillo. D.R. 
5981 ZFY Georgetown. Br.Gui. 
5985 Radio Free Europe, 

Munich. Germany 
5990 TGJA Guatemala. Guat. 
5995 H050 Panama. Panama 
6005 Berlin. Germany 
6005 HP5K Colon, Panama 

186 WHITE'S RADIO LOG 

Re. C.L. Location 
6009 HJFC Armenia, Colombia 
6010 GRB London, England 
6010 OLR2A Prague, Cuncho. 
6010 XE01 Mexico, Mex. 
6015 PRA8 Recife. Brazil 
6018 HJCX Bogota. Col. 
6020 Kiev, U.S.S.R. 
6020 Radio Free Europe. 

Munich. Germany 
6020 KNBH(V0A) Dixon. Calif. 
6020 XEUW Vera Cruz. Mex. 
6024 Brazzaville. Fr.Eq.Africa 
6025 Radio Nederland 
6025 H11.1 San Pedro, D. R. 
6030 Stuttgart. Germany 
6030 DZH6 Manila. P.I. 
6030 XEKW Morelia. Mex. 
6030 HP5B Panama. Pan. 
6035 GWS London, England 
6035 Monte Carlo, Monaco 
6035 XYZ Rangoon, Burma 
6037 San Jose, Costa Rica 
6040 GSY London, England 
6040 KCBR Delano. Calif. 
6040 Tangier, Tanaier 
6040 WLWO Cincinnati. U.S.A. 
6045 YOF Djakarta. Indonesia 
6050 HIIN Ciudad Trujillo, D.R. 
6050 GSA London. England 
6054 HJEX Cali, Colombia 
6055 H ER2 Bern. Switzerland 
6060 GSX London, England 
6060 KNBH(V0A) Dixon. Calif. 
6060 Tangier I. Tangier 
6060 WDS1 New York. U.S.A. 
6065 SBO Motala. Sweden 
6065 XEXE Mexico City, Max. 
6069 JOB Tokyo. Japan 
6070 GRR London, England 
6075 KGEI San Fran.. U.S.A. 
6080 Munich Ill. Germany 
6081 OAX4Z Lima, Peru 
6085 DRU Brussels, Belgium 
6085 VP4RD Port-of-Spain, 

Trinidad 
6085 ZY K2 Recife. Brazil 
6090 GWM London. England 
6090 VL16 Sydney. Australia 
6092 Radio Luxemburg 
6095 Horby. Sweden 
6095 Radio Free Europe. 

Munich. Germany 
6095 ZYB7 Sao Paulo. Brazil 
6095 HJF K Pereira, Colombia 
6100 Belgrade, Yugoslavia 
6100 WRCA New York. U.S.A. 
6110 GSL London. England 
6112 HI1Z Ciudad Trujillo, D.R. 
6115 Berlin. Germany 
6120 HC2FB Guayaquil. Ecua. 
6120 Z.114 Limassol, Cyprus 
6120 Tangier. Tangier 
6120 WRCA New York, U.S.A. 
6122 HP5H Panama, Pan. 
6124 HRQ San Pedro Sula, Hand. 
6125 GWA London. England 
6130 XEUZ Mexico. Mex. 
6130 Radio Spain • 
6130 COCD Havana. Cuba 
6130 Port Moresby, New Guinea 
6135 HJED Cali, Colombia 
6140 Munich. Germany 
6145 HJDE Medellin, Col. 
6147 PRL9 Rio de Janeiro. Br. 
6150 GRW London. England 
6150 TGAZ Guatemala. Guat. 
6160 H.110 Bogota. Colombia 
6160 Honolulu. Hawaii 
6160 Munich. Germany 
6165 GWK London, England 
6165 HERS Bern, Switzerland • 
6167 4VCM Port-au-Prince. H. 
6170 Munich. Germany 
6170 GSZ London, England 
6170 KCBR Delano, Cal..U.S.A. 
6170 YVKO Caracas. Venez. 
6172 2.1M5 Limassol, Cyprus 
6175 XEXA Mexico. Mex. 
6180 LRM Mendoza, Argentina 
6180 Ashkabad. U.S.S.R. 
6180 GRO London, England 
6182 TGWB Guatemala. Guat. 
6185 KCBR(VOA) Delano. Calif. 
6185 HJCT Bogota, Colombia 
6190 Frankfurt. Germany 
6190 Hl9T Puerto Plata, D.R. 
6190 WLWO Cincinnati, U.S.A. 
6190 WRCA New York, U.S.A. 
6195 GRN London. England 
6195 Honolulu, Hawaii 
6200 Paris, France 
6215 SPI3 Warsaw, Poland 

Kc. C.L. Location 
6235 HRD2 La Ceiba, Hond. 
6235 Karachi, Pakistan 
6248 Budapest, Hungary 
6285 TGTQ Guatemala. Guat. 
6295 OTM1 Leopoldville. 

Belgian Congo 
6295 TGLA Guatemala, Guat. 
6320 Baden-Baden, Germany 
6322 COCW Havana, Cuba 
6335 TGTA Guatemala, Guat. 
6351 H RP I San Pedro Sula, Hond, 
6374 CSA2I Lisbon. Port 
6405 TGQA Quezaltenango. Guat. 
6450 COCY Santa Clara. Cuba 
6632 HC2RL Guayaquil. Ecu. 
6660 H ROW Tegucigalpa. Hond. 
6758 YNVP Managua. Nie. 
6790 Z1M6 Limassol, Cyprus 
6830 4X132I Tel Aviv, Israel 
6870 HC4EB Manta. Ecuador 
7105 Paris, France 
7112 CR4AA Praia, Cape V. Isis. 
7120 Gam London, England 
7135 BED7 Taipei, Formosa 
7135 MCM London, England 
7145 Radio Free Europe 

Lisbon. Portugal 
7150 GRT London, England 
7165 Moscow. U.S.S.R. 
7175 VUD Delhi, India 
7180 JOA Tokyo, Japan 
7185 GRK London. England 
7200 GWZ London. England 
7205 Warsaw. Poland 
7210 GWL London. England 
7210 HEI3 Bern. Switzerland 
7222 Budapest. Hungary • 
7230 GSW London, England 
7240 Moscow. U.S.S.R. 
7240 Paris, France 
7250 GWI London, England 
7255 Prague.Czechoslovakia • 
7257 JKH Tokyo. Japan 
7260 GSU London. England 
7260 Moscow. U.S.S.R. 
7280 GWN London. England 
7285 JK1 Tokyo. Japan 
7285 TAS Ankara, Turkey 
7290 Hamburg. Germany 
7290 VUD Delhi. India 
7295 Moscow. U.S.S.R. 
7300 Radio Free Europe, 

Munich. Germany 
7300 SVD2 Athens. Greece 
7315 YSO San Salvador. Salv. 
7320 GR1 London. England 
7335 BEC36 Taipei, Formosa 
7360 Moscow. U.S.S.R. 
7670 Sofia, Bulgaria 
7850 ZAA Tirana, Albania 
7863 SUX Cairo. Egypt 
7933 HLKA Pusan, S. Korea 
7951 Alicante, Spain 
8036 FXE Beirut, Lebanon 
8664 COJK Camaguey. Cuba 
8825 COCO Havana, Cuba 
8955 COKG Santiago. Cuba 
9007 Voice of Zion, Tel Aviv. 

Israel 
9026 COBZ Havana. Cuba 
9236 COBQ Havana. Cuba 
9252 Bucharest. Rumania 
9290 PRN9 Rio de Janeiro. 

Brazil 
9316 LRS Buenos Aires, Art). 
9340 OAX4.1 Lima. Peru 
9363 COBC Havana. Cuba 
9369 Madrid. Spain 
9380 Khabarovsk. U.S.S.R. 
9400 OTM2 Leopoldville, 

Belgian Congo 
9410 GRI London, England 
9440 Brazzaville. Fr. Eq. Africa 
9452 LRY1 Buenos Aires. Arg. 
9483 TAP Ankara. Turkey 
9480 Moscow. U.S.S.R. 
9490 KU139 Agana. Guam. 
9500 XEWW Mexico. Mex. 
9504 OLR313 Prague. Czech°. 
9505 HOLA Colon. Panama 
9505 JBD Kawachi, Japan 
9510 YVH.1 Barquisimeto. Ven. 
9510 GSB London. England 
9515 KNBH(V0A) Dixon. Calif. 
9515 TAT Ankara. Turkey 
9520 Colombo. Ceylon 
9520 HJKF Bogota, Colombia 
9520 OZF Skamlebak. Denmark' 
9520 VLT9 Port Moresby, 

British New Guinea 
9520 WLWO Cincinnati. U.S.A. 
9525 GWJ London, England 

Kn. C.L. Location 
9525 ZBW3 Victoria, Hong Kong 
9527 Warsaw. Poland 
9530 Honolulu, Hawaii 
9530 Manila. Philippines 
9530 KCBR Delano. Cal.. U.S.A. 
9530 WABC New York. U.S.A. 
9531 COCO Havana, Cuba 
9535 HER4 Bern, Switzerland • 
9535 SBU Stockholm. Sweden 
9540 Munich. Germany 
9540 VLG9 Melbourne, Aus. 
9540 ZL2 Wellington, N. Zeal. 
9543 XYZ Rangoon. Burma 
9548 XEFT Vera Cruz. Mex. 
9550 HVJ Vatican City 
9550 Paris, France 
9550 OLR3A Prague. Czecho.• 
9550 Grenada, Windward Is. 
9555 01X2 Pori, Finland 
9555 XETT Mexico, Mex. 
9560 JBD2 Kawachl, Japan 
9560 London. England 
9560 Paris. France 
9560 WLWO Cincinnati, U.S.A. 
9560 WRCA New York. U.S.A. 
9565 Komsomolsk, U.S.S.R. 
9565 ZY K3 Recife. Brazil 
9570 Algiers. Algeria 
9570 GWX London. England 
9570 KCBR(VOA) Delano, Calif. 
9570 Warsaw. Poland 
9570 Bucharest, Rumania • 
9570 Rome. Italy • 
9580 GSC London. England 
9580 VLB9 Shepparton, Aus. 
9585 Madrid. Spain • 
9590 Hilversum, Neth. • 
9590 WABC New York. U.S.A. 
9600 GRY London, England 
9600 KCBR Delano. Cal.. U.S.A. 
9600 KRCA San Fran., U.S.A. 
9600 Leningrad, U.S.S.R. 
9605 HP5.1 Panama. Pan. 
9605 JK1.2 Toyke, Japan 
9605 Radio Free EUr000, 

Lisbon, Portugal 
9607 Athens. Greece 
9610 VLX9 Perth, Australia 
9610 ZYC8 Rio de Janeiro. Brazil 
9610 LLG Oslo. Norway 
9610 XERQ Mexico, Mex. 
9615 Voice of Amer.. Tangier 
9615 VLB9 Shepparton, Aus. 
9615 WRCA New York, U.S.A. 
9618 TIDCR San Jose, C.Rica 
9620 Herby, Sweden • (Nov. to 

Febr. only) 
9620 Paris. France 
9620 21.8 Wellington. N.Z. 
9625 XEBT Mexico. Men. 
9625 GWO London, England 
9625 VP4RD Port-au-Spain. 

Trinidad 
9630 HJKC Bogota. Colombia 
9630 VUD4/10 Delhi. India 
9630 Rome, Italy 
9635 Munich, Germany 
9635 Voice of Amer., Tangier 
9640 Accra. Ghana 
9640 West Germany Radio. 

9640 DZH2 Manila. P.I. 
9640 GVZ London. England 
9645 Karachi. Pakistan 
9645 LLH Oslo, Norway 
9645 TIFC San Jose. C.Rica 
9646 HV.I9 Vatican City 
9650 Honolulu. Hawaii 
9650 Moscow. U.S.S.R. 
9650 Tangier. Tangier 
9650 WDSI(V0A) Brentwood, 

N. Y. 
9652 LIMB Limassol. Cyprus 
9654 OTC2 Leopoldville. 

Belgian Congo 
9655 .1K12 Nazaki. Japan 
9656 4VEH Cap-Haitien. Haiti 
9660 EQC Teheran, Iran 
9660 GWP London. England 
9660 VLQ9 Brisbane, Aus. 
9665 HEU3 Bern, Switzerland 
9668 TGNB Guatemala. Guat. 
9670 Munich. Germany 
9670 Voice of Amer.. Tangier 
9670 Moscow. U.S.S.R. 
9675 GWT London, England 
9675 10133 Tokyo. Japan 
9680 Paris. France 
9680 XEQQ Mexico, Mex. 
9680 VUD Delhi. India 
9680 Moscow. U.S.S.R. 
9680 Voice of America, Tangier 



Ka. C.L. Location 
9680 VLR9/VLH9 Melbourne, 

Australia 
9685 Paris, France 
9685 WLWO Cincinnati. U.S.A. 
9690 LRA Buenos Aires, Arg. • 
9690 GRX London, England 
9690 Moscow, U.S.S.R.. 
9690 Singapore, Malaya 
9695 JKM2 Kawachi, Japan 
9700 GWY London, England 
9700 WDSI New York. U.S.A. 
9700 Sofia, Bulgaria • 
9700 Voice of America, Tangier 
9700 WLWO Cincinnati. U.S.A. 
9700 KCBR Delano, Cal., U.S.A. 
9700 FZF6 Ft. de France. Mart. 
9710 Moscow, U.S.S.R.. 
9710 Dakar. Fr. W. Africa 
9710 YDF6 Djakarta. Indonesia 
9710 Rome, Italy 
9715 Cairo. Egypt 
9716 Moscow. U.S.S.R.. 
9717 Radio Free Europe, Ger. 
9720 PRL7 Rio de Janeiro. Brazil 
9730 French Equatorial Africa • 
9730 Nanking, China 
9790 DZH7 Manila, P.I. 
9730 Leipzig, Germany 
9735 Hl2T Ciudad,Trujillo. D.R. 
9741 CSA27 Lisbon, Portugal 
9743 HCJB Quito, Ecuador 
9745 HCJB (Missionary Station), 

Quito. Ecuador • 
9745 ORU Brussels, Belgium 
9760 CR7BE Laurence 

Marques, Moz. 
9765 TGWA Guatemala, Guat. 
9770 London, England 
9770 ORU Brussels, Belgium 
9770 PRL4 Rio de Jan.. Brazil 
9780 Rome, Italy 
9785 Monte Carlo, Monaco 
9825 GRH London, England • 
9833 Budapest, Hungary • 
9833 COBL Havana. Cuba 
9865 YDF8 Djakarta. Indonesia 
9915 GRU London, England 
9966 Brazzaville, Fr. Eq. Africa 
0058 SUV Cairo, Egypt 
0195 Paris, France 
0220 PSH Rio de Janeiro. Brazil 
0258 XRRA Peiping, China 
0780 SDB2 Motaia, Sweden 
1027 CSA29 Lisbon. Portugal 
1090 CSA92 PontaDelgada,Azores 
1455 Peking, China 
1475 ZNX52 Barbadoes, B.W.I. 
1513 Tangier, Morocco 
1515 Peking. China 
1630 Leningrad, U.S.S.R. 
1640 All India Radio. Deihl 
1650 Peking. China 
1670 Bangkok. Thailand 
1680 HJCQ Bogota, Colombia 
1680 GRO London, England 
1685 Peking. China 
1695 HP5A Panama, Panama 
1700 GVW London, England 
1702 Paris. France 
1705 JOA4 Tokyo, Japan 
1705 SBP Motala. Sweden 
1710 Moscow, U.S.S.R. 
1710 Voice of America. Tangier 
1710 VUD5/7 Delhi. India 
1710 WLWO Cincinnati. U.S.A. 
1714 ZJIM7 Limassol, Cyprus 
1715 H El5 Bern. Switzerland 
1718 Athens. Greece 
1720 PRL8 Rio delaneiro, Brazil 
1720 Radio Portugal • 
1720 OTM4 Leopoldville. 

Belgian Congo 
1720 ORY2 Brussels, Belgium 
1724 HNG Baghdad, Iraq 
1725 COCY Havana, Cuba 
1730 GVV London, England 
1730 KGEI San Fran., U.S.A. 
1730 Hilversum, Nether.• 
1730 CEI173 Santiago, Chile 
1735 BEDS Taipei. Formosa 
1735 LKQ Frederikstad, Nor. 
1795 Radio Free Europe. Ger. 
1740 Moscow. U.S.S.R. 
740 Warsaw, Poland • 
1740 WRUL Boston. U.S.A. 
1742 CE1174 Santiago. Chile 
1750 OSO London, England 
755 Radio Portugal • 
740 Moscow. U.S.S.R. 
760 OLR4B Prague. Czecho. 
1760 Voice of America. Tangier 
1760 VLA1 I /VLB1 I 

Shepparton, Aus. 
1760 VUD7/I I Delhi. India 
764 CR7BH Lourenco 

Marques. Mozambique 
770 GVU London. England 
770 YDE/YDF7 Djakarta. 

Indonesia 
775 Radio Poland • 
1780 BBC London, England • 
1780 Moscow, U.S.S.R. 
1780 XEQH Mexico. D.F. 
1780 ZL3 Wellington, N.Z. 
1790 WDSI (VOA) New York 
1790 GWV London. England 
1790 VUD Delhi. India 
1790 WRUL Boston. U.S.A. 
1790 Voice of America, Tangier 

Kc. C.L. Location 
1795 West Germany Radio, 

Cologne • 
1795 YDF3 Djakarta, Indonesia 
1795 WRUL Boston. U.S.A. 
1795 Radio Pakistan, Karachi 
1795 ELWA Monrovia, Liberia 
1800 JK14 Tokyo, Japan 
1800 GWH London. England 
1800 Brussels, Belgium 
1810 Moscow, U.S.S.R.. 
1810 Radio Sweden • (except— 

Nov. to Febr.) 
1810 Rome. Italy 
1810 VLAII Shepparton, Aus. • 

(Morning program) 
1815 Warsaw. Poland 
1820 GSN London, England 
1820 XEBR Hermosillo. Max. 
1825 JKI6 Tokyo, Japan 
1825 Moscow, U.S.S.R. 
1825 ZYK3 Recife, Brazil 
1830 FZS4 Saigon, Fr.Indo-C. 
1830 Moscow. U.S.S.R.. 
1830 Voice of America. Tangier 
1830 WBOU(VOA) New York. 

U.S.A. 
1830 WDSI(V0A) New York. 

U.S.A. 
1835 CXAI9 Montevideo. Urn. 
1835 Prague. Czechoslovakia • 
1840 VLWII Perth, Australia 
1840 OLR4A Prague, Czech°. 
1840 LRT Tucuman, Argentina 
1845 Karachi. Pakistan 
1847 Paris, France 
1850 VLBII Shepparton, Aus. 
1850 ORU Brussels, Belgium 
1850 TGNC Guatemala. Guat. 
1850 VUDI I Delhi, India 
1850 LLK Oslo, Norway 
1855 DZH9 Manila. Philippines 
1855 Radio Free Europe, 

Lisbon, Portugal 
1860 GSE London. England 
1860 KWID San Fran., U.S.A. 
1865 CR6RA Luanda, Angola 
1865 HER5 Bern. Switzerland • 
1870 Munich, Germany 
1870 KNBH San Fran., U.S.A. 
1870 Voice of America, Tangier 
1870 WRUL Boston, U.S.A. 
1875 OLR4C Prague. Czechs. 
1875 Radio Portugal • 
1880 Moscow, U.S.S.R. 
1880 LRS Buenos Aires, Arg. 
1880 VLGII/VLH11 

Melbourne. Aus. 
1880 Horby. Sweden 
1880 XEHH Mexico, Mex. 
1880 GRE London, England 
1880 SBP Stockholm, Sweden 
1885 APK3 Karachi, Pakistan 
1890 Moscow. U.S.S.R. 
1890 GWW London, England 
1890 KZFJ Manila, P.I. 
1890 WBOU New York, U.S.A. 
1895 FHE3 Dakar. Fr.W.Af. 
1895 Radio Portugal • 
1895 Manila, Philippines 
1900 CE1190 Valparaiso, Chile 
1900 CXAIO Montevideo. Uru. 
1900 HCJB Calvary Radio 

Ministry 
1900 XEXE Mexico City, Mex. 
1900 Rome. Italy • 
1910 Budapest. Hungary • 
1910 Karachi, Pakistan 
1915 Radio Netherlands • 
1915 Damascus, Syria 
1915 HCJB Quito. Ecuador • 
1915 Radio Portugal • 
1918 BED4 Taipei, Formosa 
1924 FZS4 Saigon, Vietnam 
1930 GVX London, England 
1935 Warsaw. Poland 
1937 Bucharest, Rumania • 
1950 Radio Netherlands • 
1950 YSAX San Salvador. Sale. 
1955 GVY London, England 
1960 Moscow, U.S.S.R. 
1964 Lisbon, Portugal • 
1970 Brazzaville. Fr.Eq.Africa • 
1972 TIHH San Jose, C.Rica 
1975 Colombo. Ceylon 
1980 Moscow, U.S.S.R. 
1995 CSA32 Lisbon. Portugal • 
1998 CE1180 Santiago, Chile 
2040 GRV London, England 
2095 GRF London. England 
2175 TFJ Reykjavik. Iceland 
4492 Radio Moscow 
4690 PSF Rio de Janeiro. Brazil 
5050 ETAA Addis Ababa. Eth. 
5050 V3USE Forest Side. 

Mauritius 
5060 Peking. China 
5070 GWC London, England 
5095 HVJ Vatican City 
5100 CSA39 Lisbon. Portugal 
5100 Moscow, U.S.S.R. 
5100 EPB Teheran, Iran 
5105 KGEI San Fran.. U.S.A. 
5105 OAX4X Lima, Peru 
5110 GWG London, England 
5110 Moscow, U.S.S.R. 
5115 HCJB Quito. Ecuador • 
5120 Colombo, Ceylon 
5120 Moscow, U.S.S.R. 

lie. C.L. Location 
5120 Rome. Italy 
5120 Warsaw, Poland • 
5125 CSA36 Lisbon, Portugal 
5130 Voice of America. Tangier 
5130 WABC New York, U.S.A. 
5130 WLWO Cincinnati, U.S.A. 
5130 KCBR(VOA) Delano, Calif. 
5130 WBOU Bound Brook, N. J., 

U.S.A. 
5135 Radio Japan, Tokyo • 
5135 PRB23 Sao Paulo. Brazil 
5140 GSF London, England 
5150 YDC Djakarta, Indonesia 
5145 ZYK2 Recife. Brazil 
5150 OAX4R Lima, Peru 
5150 CEI515 Santiago. Chile 
5155 SBT Motala. Sweden 
5156 ZYB9 Sao Paulo, Brazil 
5160 VUD5/7 Delhi, India 
5160 VLBI5 Shepparton, Aus. 
5160 TAU Ankara. Turkey 
5165 WLWO Cincinnati. U.S.A. 
5165 ZYN7 Fortaleza, Brazil 
5170 LKV Oslo. Norway 
5170 TGWA Guatemala. Guat. 
5170 Moscow.U.S.S.R. 
5175 LLM Oslo. Norway 
5180 GS0 London, England 
5180 Moscow. U.S.S.R. 
5180 OZH2 Shamlebak. Den. 
5190 VUD5/II Delhi, India 
5190 01X4 Pori, Finland • 
5195 TAQ Ankara, Turkey 
5200 Moscow. U.S.S.R. 
5200 VLA I 5/V LC15 

Shepparton, Aus. 
5205 XESC Mexico, Mexico 
5205 Voice of America. Tangier 
5210 Munich, Germany 
5210 GWU London, England 
5210 WBOU(VOA) New York. 

U.S.A. 
5210 VLGI5 Melbourne. Aus. 
5220 H ilversum. Neth. • 
5220 ZLIO Wellington. N.Z. 
5225 JBD3 Kawachi, Japan 
5228 Komsomolsk. U.S.S.R. 
5230 GWD London. England 
5230 Moscow, U.S.S.R. 
5230 OLR5A Prague. Czech°. 
5230 VLHI5 Melbourne, Aus. 
5230 WRUL Boston, U.S.A. 
5235 BED3 Taipei. Formosa 
5235 JOB5 Tokyo, Japan 
5240 Radio China (Canton)• 
5240 Belgrade, Yugoslavia 
5240 KRCA San Fran., U.S.A. 
5240 Paris, France 
5240 VLHI5 Melbourne. Aus. 
5240 WLWO Cincinnati. U.S.A. 
5250 Bucharest. Rumania • 
5250 Voice of Amer., Manila. P.I. 
5250 WLWO Cincinnati. U.S.A. 
5250 Voice of Amer., Tangier 
5260 GSI London. England 
5260 Karachi, Pakistan 
5270 KCBR Delano, Cal.. U.S.A. 
5270 Munich, Germany 
5270 WBOU(VOA) New York. 

U.S.A. 
5270 Sverdlovsk. U.S.S.R. 
5280 Munich. Germany 
5280 ZL4 Wellington, N.Z. 
5280 Moscow, U.S.S.R. 
5280 Voice of Amer., Tangier 
5285 CR7BG Lourenco 

Marques, Mozambique 
5285 WBOU(VOA) New York, 

U.S.A. 
5285 WRUL Boston. U.S.A. 
5290 LRU Buenos Aires, Ara. 
5290 VUD5/9 Delhi, India 
5295 Voice of Amer., Tangier 
5300 DZH8 Manila. P.I. 
5300 GWR London, England 
5300 Singapore, Malaya 
5305 HERS Bern. Switzerland • 
5305 RV97 Novosibirsk, U.S.S.R. 
5310 KCBR Delano, Calif. 
5310 GSP London. England • 
5320 VLGI5 Melbourne, Aus. 
5320 Moscow, U.S.S.R. 
5320 OLR5B Prague. Czech. 
5325 Rome, Italy 
5330 KGEI San Fran.. U.S.A. 
5330 Sofia, Bulgaria 
5330 WLWO Cincinnati. U.S.A. 
5335 Brussels, Belgium 
5335 Karachi, Pakistan 
5340 Moscow, U.S.S.R. 
5340 KCBR Delano, Cal.. U.S.A. 
5340 Voice of Amer., Tangier 
5345 Athens, Greece 
5345 Formosa Radio • 
5347 LRA Buenos Aires, Arg. 
5350 Paris, France 
5350 WRUL Boston, U.S.A. 
5350 WLWO Cincinnati, U.S.A. 
5350 VUD8 Delhi, India 
5352 Radio Luxemburg 
5360 London. England 
5360 Moscow. U.S.S.R. 
364 ZYC9 Rio de Jan., Brazil 
5365 Radio Netherlands • 
5390 Moscow. U.S.S.R. 
5390 Radio China (Canton)• 
5400 Paris, France 
5400 Rome, Italy • 

Kc. C.L. Location 
5405 DMQI5 Cologne, 

W. Germany 
5405 PIC Paramaribo. Surinam 
5410 Moscow, U.S.S.R. 
5420 Paris, France 
5420 Brazzaville, Fr.Equat.Afrieit 
5425 Radio Netherlands • 
5435 OWE London, England 
5440 Moscow. U.S.S.R. 
5445 Radio Netherlands • 
5450 GRO London. England 
5595 Brazzaville. Fr.Eq.Africa 
5620 Madrid, Spain 
5880 Peking, China 
7700 GVP London, England 
7710 WRUL Boston. U.S.A. 
7715 GRA London, England • 
7720 LRA5 Buenos Aires. Arg. 
7730 GVQ London. England 
7750 WRUL Boston, U.S.A. 
7750 Rome, Italy 
7760 WGEO Schenectady. U.S.A. 
7760 VUD Delhi. India 
7770 KCBR Delano. Cal., U.S.A. 
7770 Rome, Italy 
7770 Voice of America. Tangier 
7770 Radio Sweden, Stockholm 
7775 Hilversum, Netherlands 
7780 VUD/I0/11 Delhi. India 
7780 WBOU New York, U.S.A. 
7780 Voice of Amer., Manila. P.I. 
7784 HER] Bern, Switzerland 
7785 JOA Tokyo, Japan 
7790 GSG London. England 
7795 WLWO Cincinnati, U.S.A. 
7800 KNBH San Fran., U.S.A. 
7800 WLWO Cincinnati, U.S.A. 
7800 Radio Australia, Melbourne 
7800 Radio Poland • 
7800 KRHO Honolulu. Hawaii 
7800 Stockholm, Sweden 
7800 01)(5 Pori, Finland • 
7804 Rome, Italy 
7805 DZ16 Manila, P.I. 
7810 Formosa Radio • 
7810 GSV London, England 
7810 Moscow, U.S.S.R. 
7815 WRUL Boston. U.S.A. 
7820 Colombo, Ceylon 
7825 LLN Oslo, Norway 
7825 TAV Ankara, Turkey 
7825 Radio Japan, Tokyo • 
7830 Moscow, U.S.S.R. 
7830 WDSI(V0A) New York, 

U.S.A. 
7835 Karachi. Pakistan 
7840 Radio Sweden • 
7840 Brazzaville, Fr.Eq.Africa 
7840 Moscow, U.S.S.R. 
7840 V LC17 Shepparton, Aus. 
7840 HVJ Vatican City 
7850 Paris, France 
7860 ORU3 Brussels. Belgium 
7865 Damascus. Syria 
7870 CSA44 Lisbon. Portugal 
7890 HCJB (Missionary Station) 

Quito, Ecuador 
7910 Grenada. Windward Is. 
8250 TFTO Paris, France 
8450 United Nations Radio, 

Geneva, Switzerland 
20088 Moscow. U.S.S.R. 
21460 KNBH (VOA) Dixon, Calif. 
21470 GSH London. England 
21480 Hilversum, Netherlands 
21490 Paris. France 
21500 WRCA New York. U.S.A. 
21510 VUD5 Delhi, India 
21520 HER8 Bern, Switzerland 
21520 WLWO Cincinnati, U.S.A. 
21530 GSJ London, England 
21540 VLB2 Shepparton. Aus. 
21550 GST London, England 
21560 Moscow. U.S.S.R. 
21560 Rome, Italy 
21570 WDSI(V0A) New York. 

U.S.A. 
21580 Horby. Sweden 
21590 WGEO Schenectady, N.Y. 
21610 WLWO(VOA) Cincinnati. 

U.S.A. 
21620 Colombo. Ceylon 
21640 GRZ London, England 
21650 WLWO Cincinnati, U.S.A. 
21660 Lisbon, Portugal 
21670 LLP Oslo, Norway 
21675 GVR London. England 
21680 VLC21 Shepparton, Aus. 
21690 Voice of America. Tangier 
21700 VUDIO Delhi, India 
21710 GVS London. England 
21730 WBOU(VOA) New York. 

U.S.A. 
21740 KCBR Delano, Cal.. U.S.A. 
21740 KGEI San Fran., U.S.A. 
21740 Paris, France 
21750 GVT London. England 
25615 0E138 Linz, Austria 
25640 H ER9 Berne, Switzerland 
25650 DMQ25 Cologne, 

West Germany 
25670 Sweden Radio. Stockholm 
25675 Radio Australia, Melbourne 
25750 GSQ London, England 
26080 GSK London, England 
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Canadian Short-Wave Stations 
Abbreviations: Kc., f 

Kc. C.L. Location 
5970 CBNX St. John's, Nfld. 
5970 CKNA Montreal, Que.' 
5990 CHAY Montreal, Que.' 
6005 CFCX Montreal, Que. 
6010 CJCX Sydney. N.S. 
6030 CFVP Calgary. Alta. 
6060 CKRZ Montreal, Que." 
6070 CFRX Toronto, Ont. 
6080 CKFX Vancouver. B.C. 
6090 CBFW Montreal, Que. 
6090 CKOB Montreal, Que.' 

equency in kilocycles (to change to megacycles, divide by 1000); C.L., call letters 
Kc. C.L. Location Kc. C.L. Location Kc. C.L. Location 

15190 CILCX Montreal, Que.' 
15255 CKSR Montreal, Que.' 
15275 CKBR Montreal, Que." 
15320 CKCS Montreal. Que." 
17710 CHSB Montreal. Que.' 
17735 CHRX Montreal, Que.' 
17820 CKNC Montreal, Que.. 
17865 CHYS Montreal. Que.' 
21600 CKRP Montreal, Que.' 
21710 CHLA Montreal, Que.* 

'Transmitter at Sackville, New 
Brunswick. 

6130 CHNX Halifax. N.S. 
6150 CKRO Winnipeg, Man. 
6160 CBUX Vancouver. B.C. 
6160 CHAC Montreal. Que.' 
9520 CBFR Montreal. Que. 
9585 CKLP Montreal. Que.. 
9610 CBFX Montreal, Que. 
9610 CHLS Montreal. Que.' 
9630 CBFO Montreal, Que. 
9630 CKLO Montreal, Que.' 
9710 CH LR Montreal, Que.' 
9740 CHFO Montreal. Que.' 

11705 CBFY Montreal, Que. 
11705 CKXA Montreal. Que.' 
11720 CBFL Montreal, Que. 
11720 CHOL Montreal, Que.' 
11720 CKRX Winnipeg. Man. 
11760 CBFA Montreal. Que. 
11760 CKRA Montreal. Que.' 
11900 CKEX Montreal, Que.' 
11945 CKEX Montreal. Que.' 
15090 CKLX Montreal. Que.' 
15105 CKUS Montreal, Que.' 
15190 Cl3FZ Montreal, Que. 

United States FM Stations 
A bb rev io t ion s: 

Location C. L. Mc. Location 

ALABAMA 
Albertville 
Alexander City 
Andalusia 
Anniston 
Birmingham 

Clanton 
Cullman 
Decatur 
Homewood 
Lanett 
Mobile 
Tuscaloosa 

WAVU•FM 
WRFS-FM 
WCTA•F M 
WHMA-FM 
WAP1-FM 

WSFM 
W K LE -F M 
WFMH-FM 
WHOS-FM 

WJLN 
WRLD-FM 
WKRG-FM 
WTBC-FM 

WUOA 

105.1 
106.1 
98.1 
100.5 
99.5 
93.7 
100.9 
101.1 
102.1 
104.7 
102.9 
99.9 
95.7 

"91.7 

ARIZONA 
Globe KW113•FM 100.3 
Mesa KTYL-FM 104.7 
Phoenix KELE 95.5 

KFCA '88.5 
Tucson KFMM 99.5 

ARKANSAS 
Blytheville KLCN-FM 96.1 
Ft. Smith KFPW•FM 94.9 
Jonesboro KBTM-FM 101.9 

KASU 91.9 
Mammoth Springs KAMS 103.9 
Siloam Springs KUOA•FM 105.7 

Mc., megacycles, asterisk (0) indicates educational station 

C.L. Mc. I Location C.L. Mc. I 
KG0 103.7 

KNBC-FM 99.7 
KSF R 94.9 

San Jose KSJO-FM 92.3 
San Mateo KCSM '90.9 
Santa Ana KW1Z-FM 96.7 
Santa Barbara KRCW 97.5 
Santa Clara KSCU '90.1 
Santa Maria KEYM 99.1 
Santa Monica KCRW '89.9 
Stockton KCVN '91.3 
West Covina KDWC 98.3 

COLORADO 
Boulder KRNW 
Colorado Springs KRCC 

KSHS 
Denver KFML-FM 

KDEN-FM 
KTGM 

Manitou Springs KCMS-FM 

CALIFORNIA 
Atherton KEEN 101.3 
Bakersfield KERN-FM 94.1 

KQXR 101.5 
Berkeley KPFA 94.1 

KPFB "89.3 
KRE-FM 102.9 

Claremont KSPC '90.7 
Eureka KRED-FM 96.3 
Fresno KARM•FM 101.9 

KMJ-FM 97.9 
KRFM 93.7 

Glendale KFMU 97.1 
KUTE 101.9 

Long Beach KFOX•FM 102.3 
KLON '88.1 
KNOB 97.9 

Los Angeles KABC-FM 95.5 
KBCA 105.1 
KBMS 105.9 
KCBH 98.7 

KFAC-FM 92.3 
KGLA "103.5 
KHJ 101.1 

KMLA 100.3 
KNX-FM 9.1 

KBIQ 104.3 
KPOL-FM 93.9 

KRHM 94.7 
KRKD•FM 96.3 

KUSC '91.5 
KXLU •88.7 
KHOF 99.5 

Marysville KMYC-FM 99.9 
Modesto KBEE-FM 103.3 

KTRB-FM 104.1 
Oakland KAFE 98.1 
Ontario KASK-FM 93.5 
Oxnard KOXR-FM 104.7 
Pasadena KPCS 89.3 
Riverside KPL1 99.1 
Sacramento KCRA-FM 96.1 

KFBK-FM 96.9 
KGMS-FM 100.5 

KJML 95.3 
KXOA-FM 107.9 

San Bernardino KVCR '91.9 
San Diego KFSD-FM 94.1 

KDWD 98.1 
KITT 105.3 
KSDS '88.3 

San Francisco KALW '91.7 
KCBS-FM 98. 

KDFC 102. 
KEAR 97.3 
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CONNECTICUT 

97.3 
•91.3 
90.5 
98.5 
99.5 
105.1 
102.7 

Brookfield WGHF 95.1 
Danbury WLAD-FM 98.3 
Hartford WHCN 105.9 

WRTC-FM •89.3 
WT1C-FM 96.5 

Meriden WMMW-FM 95.7 
New Haven WNI4C-FM 99.1 
Stamford WSTC•FM 96.7 
Storrs WHUS 90.5 

DELAWARE 
Dover WDOV-FM 
Wilmington WDEL-FM 

W.IBR 

94.7 
93.7 
99.5 

D. C. 
Washington WASH-FM 97.1 

WFAN 100.3 
WGMS-FM 103.5 
WMAL-FM 107.3 
WOL•FM 98.7 
WRC-FM 93.9 
WTOP•FM 96.3 
WWDC-FM 101.1 

FLORIDA 
Coral Gables WVCG-FM 105.1 
Daytona Beach WNDB-FM 94.5 
Gainesville WRUF-FM •104.1 
Jacksonville W1AX-FM 95.1 

WZFM 96.9 
WMBR-FM 96.1 

Miami WCKR-FM 97.3 
WGBS-FM 96.3 

WINS "91.7 
WWPB-FM 101.5 

Miami Beach WKAT•FM 93.1 
WMET-FM 93.9 

Orlando WDBO-FM 92.3 
WHOO-FM 96. 

WORZ 100.3 
Palm Beach WQXT-F M 97.9 
Tallahassee WFSU-FM *91.5 
Toni na WDAE-FM 100.7 

WFLA-FM 93.3 
WPKM 104.7 
WTUN "88.9 

Winter Park WPRK '91.5 

GEORGIA 
Athens 
Atlanta 

Augusta 

Columbus 
Gainesville 
Lagrange 
Macon 
Newnan 
Savannah 
Swainsboro 
Toccoa 

Honolulu 

HAWAII 
KAIM-FM 95.5 

KUOH '90.5 
KVOK '88.1 

ILLINOIS 
Anna 
Bloomington 
Carmi 
Champaign 
Chicago 

WGAU-FM 102.5 
WABE •90.1 

WAGA-FM 103.3 
WGKA-FM 92.9 
WSB-FM 98.5 

WAUG-FM 105.7 
WBBQ-FM 103.7 
WRBL-FM 93.3 
WDUN-FM 103.9 
WLAG-FM 104.1 
WMAZ-FM 99.1 
WCOH-FM 96.7 
WTOC-FM 97.3 
WJAT-FM 101.7 
WLET-FM 106.1 

Decatur 
DeKalb 
Effingham 
Elgin 
Elmwood Park 
Evanston 

Harrisburg 
Jacksonville 
Macomb 
Mattoon 
Mt. Vernon 
Oak Park 
Olney 
Paris 
Peoria 
Quincy 

Rockford 
Rock Island 
Springfield WTAX•FM 
Urbana WILL-FM 

INDIANA 
Bloomington 
Columbus 
Connersville 
Crawfordsville 
Elkhart 

Evansville 

Gary 
Goshen 
Greencastle 
Hammond 
Hartford City 
Huntington 
Indianapolis 

Jasper 
Madison 
Marion 
Muncie 

New Albany 
New Castle 

South Bend 
Terre Haute 
Wabash 
Warsaw 
Washington 

IOWA 
Ames WOI-FM '90.1 
Boone KFGQ '99.3 
Clinton 
Davenport 
Des Moines 

WRAJ-FM 92.7 
WJBC-FM 101.5 
WROY-FM 97.3 
WOWS-FM 97.5 
WBBM-FM 96.3 

WBEZ '91.5 
WCLM 101.9 
WEIHF 95.5 
WEBH 93.9 
WEFM 99.5 
WEHS 97.9 

WENR-FM 94.7 
WFMF 100.3 
WFMQ 107.5 
WFMT 98.7 
WKFM 103.5 

WMAQ-FM 101.1 
WN1B 97.1 
WSEL 104.3 

WSOY-FM 102.1 
WNIC •91.1 
WSE1 95.7 
WEPS '88.1 
WXFM 105.9 
WEAW 105.1 
WNUR *89.3 

WEBQ-FM 99.9 
WLDS-FM 100.5 

WWKS •9I.3 
WLBH-FM 96.9 
WMIX-FM 94.1 
WOPA-FM 102.3 
WVLN-FM 92.9 
WPRS-FM 98.3 
WMBD-FM 92.5 
WGEM-FM 105.1 
WTAD-FM 99.5 
WROK-FM 97.5 
WHBF-FM 98.9 

103.7 
•90.9 

WFIU "103.7 
WCSI-FM 98.3 
WCNB-FM 100.3 
WBBS-FM 106.3 
WCMR-FM 95.1 
WTRC•FM 100.7 
W1KY-FM 104.1 

WEVC "91.5 
WPSR 90.7 
WGVE "88.1 
WGCS 91.1 
WGRE "91.7 

W1013-FM 92.3 
WHCI "91.9 
WVSH '91.9 
WAJC '104.5 
WFMS 95.5 
W1AN '90.1 

WITZ-FM 104.7 
WORX-FM 96.7 
WMR1-FM 106.9 

WMUN 104.1 
WWH I "91.5 
WNAS "88.1 
WCTW 102.5 
WYSN '91.1 
WETL "91.9 

WTHI-FM 99.9 
WSKS '91.3 

WRSW-FM 107.3 
WFML 106.5 

Location C.L. Mc. 
Iowa City KSUI •91.7 
Mason City KGLO•FM 101.1 
Muscatine KWPC•FM 99.7 
Storm Lake KAYL-FM 101.5 
Waverly KWAR 89.1 

KANSAS 
Emporia KSTE "88.7 
Lawrence KANU '91.5 
Manhattan KSD13-FM '88.1 
Ottawa KTJO-FM •88.1 
Wichita KFH-FM 100.3 

KMUW ̀ 89.I 

KENTUCKY 
Ashland WCMI-FM 93.7 
Central City WNES•FM 101.9 
Fulton WFUL•FM 104.9 
Hazard WKIC•FM 96.5 
Henderson WSON-FM 99.5 
Hopkinsville WHOP•FM 98.7 
Lexington WBKY '91.3 

WLAP-FM 94.5 
Louisville WFPK "91.9 

WFPL "89.3 
Madisonville WFMW-FM 93.9 

WNGO-FM 94.7 
Owensboro WOMI-FM 92.5 

WV1S-FM 96.1 
Paducah WPAD•FM 96.9 

WKYB-FM 93.3 

Dubuque 

KROS•FM 96.1 
WOC-FM 103.7 

KDPS '88.1 
WHO-FM 100.3 
WDBQ 103.3 

LOUISIANA 
Alexandria KALB-FM 
Baton Rouge WJBO-FM 
Monroe KMBL-FM 
New Orleans WBEH 

WDSU-FM 
WRCM 
WMMT 

Shreveport KRMD-FM 
KWKH-FM 

Brunswick 
Caribou 
Lewiston 

MAINE 

96.9 
98.1 
104.1 
89.3 
105.3 
97.1 
95.7 
101.1 
94.5 

WBOR "91.1 
WFST•FM 97.7 
WCOU•FM 93.9 

MARYLAND 
Annapolis WNAV-FM 99.1 
Baltimore WBJC "88.1 

WCAO-FM 102.7 
WEDS-FM 97.9 
WITH-FM 104.3 

Bethesda WUST-FM 106.3 
Bradbury Heights WPGC 95.5 
Cumberland WCUM-FM 102.9 
Hagerstown WJEJ-FM 104.7 

WARK-FM 106.9 
Oakland WBUZ 95.5 

MASSACHUSETTS 
Amherst WAMF '88.1 

WMUA "91.1 
Boston WBUR *90.9 

WBCN 104.1 
WBZ-FM 106.7 
WCOP-FM 100.7 
WEEI-FM 103.3 

WERS .88.9 
WHOH-FM 94.5 
WRKO-FM 98.5 

WXHR 96.9 
Brockton WBET-FM 97.7 
Brookline WBOS•FM 92.9 
Cambridge WGBH•FM '89.7 

WHRB-FM 107.1 
Greenfield WHAI-FM 98.3 
Lowell WLLH-FM 99.5 
New Bedford WBSM-FM 97.3 

WNBH-FM 98.1 
S. Hadley WMHC 88.5 
Springfield WHYN•FM 93.1 

WEDK 91.7 
WMAS-FM 94.7 

Waltham WCRB-FM 102.5 
W. Yarmouth WOCB-FM 94.3 



Location C.L. Mc. 
Williamstown WCFM *90.1 
Winchester WHSR-FM ''91.9 
Worcester WTAG-FM 96.1 

MICHIGAN 
Ann Arbor WUOM '91.7 
Benton Hrbr. WHFB•FM 99.9 
Coldwater WTVB-FM 98.3 
Dearborn WICMH-FM 100.3 
Detroit WDET-FM *101.9 

WDTR •90.9 
WHFI 94.7 

WJBK-FM 93.1 
WMUZ 103.5 
WMZK 97.9 

WJR-FM 96.3 
WW.I•FM 97.1 
WXYZ•FM 101.1 

E. Lansing WKAR•FM '90.5 
Flint WFBE •95.I 
Grand Rapids WFRS 92.5 

WJEF-FM 93.7 
WLAV-FM 96.9 

Highland Pk. WHPR '88.1 
Jackson WMKI 94.1 
Kalamazoo WMCR "102.1 
Oak Park WLDM 95.5 
Royal Oak WOAK •89.3 

WOMC 104.3 
Saginaw WSAM-FM 98.1 
Sturgis WSTR•FM 103.1 

MINNESOTA 
Mankato KYSM-FM 103.5 
Minneapolis KTIS-FM .98.5 

KWFM 97.1 
WLOL•FM 99.5 

St. Cloud KFAM-FM 104.7 

MISSISSIPPI 
Jackson W.IDX-FM 102.9 
Meridian WMMI '88.1 

MISSOURI 
Clayton KFUO-FM 
Joplin WMBH•FM 
Kansas City KCMO•FM 

(CM 1< 
ICCUR-FM 

Kennett KBOA-FM 
Poplar Bluff KWOC-FM 
St. Louis KCFM 

KSLH 
Springfield KTTS-FM 
West Plainc Kwpm.Fm 

Lincoln 

Reno 

99.1 
96.1 
94.9 
93.3 
89.3 
98.9 
94.5 
93.7 

911.5 
94.7 
93.9 

NEBRASKA 
KFMQ 95.3 

NEVADA 
KNEV 95.5 

NEW HAMPSHIRE 
Berlin WKCQ 103.7 
Claremont WTSV-FM 106.1 
Manchester W KBR-FM 95.7 
Mt. Washington WMTW-FM 94.9 
Nashua WOTW-FM 106.3 

NEW JERSEY 
Asbury Park WJLK-FM 94.3 
Bridgeton WSNJ•FM 98.9 
E. Orange WFMU *91.1 
Hackettstown WNTI '91.9 
Newark WNTA-FM 94.7 

WBGO '88.3 
New Brunswk. WCTC•FM 98.3 
Paterson WPAT-FM 93.1 
Princeton WPRB 103.9 
South Orange WSOU "89.5 
Trenton WTOA 97.5 
Zarephath WAWZ-FM 99.1 

NEW MEXICO 
Albuquerque KANW •89.1 

KHFM 96.3 
Los Alamos KRSN-FM 98.5 
Mountain Park KMFM• 97.9 

NEW YORK 
Albany WAMC '90.7 
Auburn WMBO-FM 96.1 
Babylon WTFM 103.5 
Binghamton WNBF.FM 98.1 

W KOP•FM 95.3 
Brooklyn WNYE *91.5 
Buffalo WBEN•FM 106.5 

WBNY-FM 92.9 
KWOL-FM 104.1 

Cherry Valley WRRC 101.9 
Corning WCLI-FM 106.1 
Cortland WKRT-FM 99.9 
DeRuyter WRRD 105.1 
Elmira WECW '88.1 
Floral Park WSHS .903 
Hempstead WHLI•FM 98.3 
Hornell WWHG-FM 105.3 
Ithaca WHCU•FM 97.3 

WICB •91.7 
WRRA-FM 103.7 
WVBR-FM 101.7 

Jamestown WJTN-FM 93.3 
Kenmore WINE-FM 103.3 
Massena WMSA-FM 105.3 

Location C.L. Mc. 
New Rochelle WVOX•FM 93.5 
New York WABC-FM 95.5 

WBAI 99.5 
WBFM 101.9 

WCBS•FM 101.1 
WEVD•FM 97.9 

WFUV 910.7 
WHOM-FM 92.3 
WKCR•FM '89.9 

WNCN 104.3 
WNEW•FM 102.7 
WNYC-FM 93.9 

WNYE 91.5 
WOR-FM 98.7 

WQXR-FM 96.3 
WRCA-FM 97.1 

WRFM 105.1 
Niagara Falls WHLD-FM 98.5 
Olean WHDL-FM 95.7 
Patchogue WALK-FM 97.5 

WPAC•FM 106.1 
Peekskill WLNA•FM 100.7 
Poughkeepsie WKIP-FM 104.7 
Rochester WHFM 98.9 
Schenectady WGFM 99.5 
South Bristol WRRE 95.1 
Springville WSPE *88.1 
Syracuse WAER '88.1 

WDDS-FM 93.1 
WONO 100.9 

WSYR-FM 94.5 
Troy WFLY 92.3 

WRPI 91.5 
Utica WRUN•FM 105.7 
Wethersfield WRRL 107.7 
White Plains WFAS-FM 103.9 
Woodside WWRL-FM 105.1 

NORTH CAROLINA 
Albemarle WABZ-FM 100.9 
Asheboro WGWR-FM 92.3 
Asheville WLOS-FM 104.3 
Burlington WBBB-FM 101.1 

WFNS-FM 93.9 
Chapel Hill WUNC •9I.5 
Charlotte WSOC•FM 103.5 
Clingman's Pk. WMIT 106.9 
Durham WDNC•FM 105.1 
Elkin WIFM-FM 100.9 
Fayetteville WF NC• F M 98.1 
Forest City WBBO-FM 93.3 
Gastonia WGNC•FM 101.9 
Goldsboro WEQR 96.9 
Greensboro WGPS "89.9 

WMDE 98.7 
Greenville WWWS .91.3 
Henderson WHNC•FM 92.5 

WHKP-FM 102.5 
Hendersonville WHKP.FM 102.5 
Hickory WHKY-FM 102.9 
High Point WHPE•FM 95.5 

WHPS •89.3 
WMFR-FM 99.5 
WNOS-FM 100.3 

Laurinburg WEWO•FM 96.5 
Leaksville WLOE-FM 94.5 
Lexington WBUY-FM 94.3 
Raleigh WKIX-FM 96.1 

WPTF•FM 94.7 
WRAL-FM 101.5 

Reidsville WREV-FM 102.1 
Rocky Mount WEED-FM 92.1 

WFMA 100.7 
Roxboro WRXO-FM 96.7 
Salisbury WSTP-FM 106.5 
Sanford WWGP•FM 105.5 
Shelby WOHS-FM 96.1 
Statesville WFMX 105.7 
Tarboro WCPS-FM 104.3 
Thomasville WTNC-FM 98.3 
Winston-Salem WAI R• F M 93.1 

WS1S•FM 104.1 

OHIO 
WAKR-FM 97.5 

WARS '89.1 
WFAH-FM 101.7 
WNCO-FM 101.3 
WICA-FM 103.7 

WOUI 911.5 
WOMP-FM 100.5 

WBWC '88.3 

Akron 

Alliance 
Ashland 
Ashtabula 
Athens 
Bellaire 
Berea 
Bowling Green WBGU 88.1 
Canton WHBC-FM 94.1 
Cincinnati WCPO-FM 105.1 

WKRC-FM 101.9 
WSAI•FM 102.7 

Cleveland KYW•FM 105.7 
WBOE *90.3 

WDOK•FM 102.1 
WERE-FM 98.5 
WGAR-FM 99.5 
WHK-FM 100.7 
WJW-FM 104.1 

Cleveland Hts. WSRS-FM 95.3 
Columbus WCBE "90.5 

WBNS-FM 97.1 
WCOL-FM 92.3 
WOSU-FM '89.7 

WVI(0 94.7 
Dayton WHIO-FM 99.1 
Delaware WSLN .91.1 
Elyria WEOL-FM 107.3 
Findlay WF1N-FM 100.5 
Fostoria WFOB 96.7 
Fremont WFRO-FM 99.3 
Hamilton WQMS 96.7 

WHOH 103.5 

Location 
Kent WKSU-FM •88.1 
Lancaster WHOK-FM 95.5 
Lima WIMA-FM 102.1 
Marion WMRN-FM 106.9 
Mt. Vernon WMVO-FM 93.7 
Newark WCLT•FM 100.3 
Oxford WMUB .88.5 
Portsmouth WPAY-FM 104.1 
Salem WSOM•FM 105.1 
Springfield WBLY-FM 103.9 
Steubenville WSTV-FM 103.5 
Toledo WSPD-FM 101.5 

WMHE 92.5 
WTDS *91.3 

WTOL-FM 104.7 
WTRT 99.9 

Wooster WWST•FM 104.5 
Youngstown WKBN-FM 98.9 

OKLAHOMA 
Durant (SEO -FM 107.3 
Norman WNAD-FM '90.9 
Oklahoma City KOKH '88.9 

KEFM 94.7 
KYFM 98.9 

Shawnee KBGC '89.9 
Stillwater KAMC-FM •91.7 

KSPI-FM 93.9 
Tulsa KWGS •90.5 

C.L. Mc. 

Eugene 

Grants Pass 
Medford 
Oretech 
Portland 

OREGON 
KRVM .91.9 

KEED-FM 93.1 
KUGN-FM 99.1 

(WAX *91.1 
KGPO 96.9 

(BOY-FM 95.3 
KTEC "88.1 

KEX.FM 92.3 
KOIN-FM 101.1 

KPFM 97.1 
KPOJ-FM 98.7 

KQFM 100.3 
KRRC •89.3 

PENNSYLVANIA 
Allentown WFMZ 100.7 
Altoona WVAM-FM 100.1 
Bethlehem WGPA•FM 95.1 
Bloomsburg WHLM-FM 106.5 
Butler WBUT-FM 97.7 
Chambersburg WCHA-FM 95.9 
Dubois WCED-FM 102.1 
Easton WEST-FM 107.9 

WEEX-FM 99.9 
Erie WERC-FM 99.9 
Glenside WIFI 92.5 
Harrisburg WHP-FM 97.3 
Havertown WHHS '89.3 
Hazleton WAIL-FM 97.9 
Johnstown WARD-FM 92.1 

WJAC-FM 95.5 
Lancaster WGAL-FM 101.3 

WLAN-FM 96.9 
Lebanon WLBR-FM 100.1 
Meadville WMGW-FM 100.3 
Philadelphia WCAU•FM 98.1 

WFIL-FM 102.1 
WFLN 95.7 

WHAT-FM 96.5 
WHYY '90.9 

WIBG-FM 94.1 
WIP-FM 93.3 

WREN-FM 102.9 
WPWT "91.7 

WRTI-FM .90.1 
WXPN •88.9 

Pittsburgh KDKA-FM 92.9 
WDUQ •91.5 
WFMP 99.7 
WK.IF 93.7 

WWSW•FM 94.5 
Pottsville WPPA-FM 101.9 
Scranton WGBI-FM 101.3 

WUSV .88.9 
Sharon WPIC-FM 102.9 
State College WORM *91.1 
Sunbury WKOK-FM 94.1 
Warren WRRN 92.3 
Washington WJPA-FM 104.3 
Wilkes-Barre WBRE•FM 98.5 
Williamsport WLYC-FM 105.1 

WRAK-FM 100.3 
York WNOW-FM 105.7 

RHODE ISLAND 
Providence WPJB-FM 105.1 

WPFM 95.5 
WPRO•FM 92.3 

WXCN 101.5 
Woonsocket WWON-FM 106.3 

SOUTH CAROLINA 
Anderson 
Charleston 

Columbia 

Dillon 
Greenville 

Rock Hill 
Seneca 
Spartanburg 

TENNESSEE 
Bristol WOPI-FM 96.9 
Greeneville WGRV-FM 94.9 

WCAC 101.1 
WCSC-FM 96.9 
WTMA-FM 95.1 
WCOS-FM 97.9 
WUSC-FM .89.9 
WDSC-FM 92.9 
WESC-FM 92.5 
WFBC•FM 93.7 
WRHI-FM 98.3 
WSNW-FM 98.1 
WSPA•FM 98.9 

Location C.L. Mc. 
Jackson WTJS•FM 104.1 
Johnson City WJHL-FM 100.7 
Kingsport WKPT-FM 98.5 
Knoxville WBIR-FM 93.3 

WKCS .91.1 
WUOT *91.9 

Memphis WMCF 99.7 
Nashville WFMB 105.9 

TEXAS 
Abilene KACC•FM .91.1 
Austin KHFI 98.3 

KAZZ 95.5 
Beaumont KRIC-FM 97.5 
Cedar Hills KDFW 107.9 
Cleburne KCLE-FM 94.9 
Corpus Christi KDMC 95.5 
Dallas KIXL-FM 104.5 

KNER .88.1 
KRLD-FM 92.5 
WRR-FM 101.1 

KSFM 105.3 
KVTT '91.7 

Denton KONT-FM 106.3 
El Paso KVOF•FM *88.5 

(HMS 94.7 
Ft. Worth WBAP-FM 
Houston KHGM 102..9 

KFMK 97.9 
KTRH•FM 101.1 

(UHF .91.3 
Lubbock KRKH-FM 93.7 
Plainview KHBL .88.1 
San Antonio KISS 99.5 

KEEZ 97.3 
KONO-FM 92.9 

Texarkana KCMC•FM 98.1 

UTAH 
Ephraim KEPH '88.9 
Logan KVSC *88.1 
Salt Lake City KDYL-FM 98.7 

(SL-FM 100.3 

VIRGINIA 
Arlington WARL-FM 
Charlottesville WINA•FM 

WTJU 
Crewe WSVS•FM 
Harrisonburg W EMC 

WSVA-FM 
Lynchburg WWOD-FM 
Martinsville WMVA-FM 
Newport News WGH-FM 
Norfolk WMTI 

WRVC 
Richmond WCOD 

WRF K 
WRVA•FM 
WRNL-FM 

Roanoke WDBJ-FM 
WROV-FM 
WSLS-FM 

South Norfolk WFOS 
Winchester WRFL 
Woodbridge WBVA 

WASHINGTON 
Cheney KEWC-FM 
Seattle KING-FM 

KIRO-FM 
KISW 
KMCS 
KUOW 

Spokane (REM-FM 
Tacoma KCPS 

KTNT-FM 
KTOY 
KTWR 

WEST 
Beckley 
Charleston 
Huntington 
Logan 
Martinsburg 
Morgantown 
Oak Hill 
Parkersburg 
Wheeling 

VIRGINIA 
WBKW 

W KAZ-FIN 
WHTN-FM 
WLOG-FM 
WEPM-FM 
W Ai R. FM 
WOAY-FM 
WAAM-FM 
WKWK-FM 
WWVA•FM 

105.1 
95.3 
91.3 

104.7 
.91.7 
100.7 
100.1 
96.3 
97.3 
"91.5 
102.5 
98.1 
91.1 
94.5 
102.1 
94.9 

103.7 
99.1 
*90.5 
92.5 

105.9 

.89.9 
98.1 

100.7 
99.9 
98.9 
94.9 
92.9 
90.9 
97.3 
•91.7 
103.9 

99.5 
97.5 

100.5 
103.3 
94.3 
99.3 
94.1 
106.5 
97.3 
98.7 

WISCONSIN 
Appleton WLFM '91.1 
Chilton WH KW .89.3 
Colfax WHWC '88.3 
Delatield WHAD "90.7 
Eau Claire WEAU-FM 94. 
Greenfield Two. WWCF 94.: 
Highland WHH1 91.3 
Highland Up. WHSA *89.9 
Janesville WCLO-FM 99.9 
La Crosse WHLA *90.3 
Madison WHA-FM "88.7 

W1SC.FM 98.1 
WMFM 104.1 

Merrill WLIN 100.7 
Milwaukee WFMR 96.5 

WQFM 93.3 
Racine WRJN•FM 100.7 
Rice Lake WJMC-FM 96.3 
Wausau WHRM *91.9 
West Bend WBKV-FM 92.5 
Wise. Rapids WFHR-FM 103.3 
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Location 
Brantford, Ont. 
Cornwall. Ont, 
Edmonton, Alta. 

Ft. William, 
Ont. 

Halifax. N.S. 
Kingston, Ont. 

C.L. 
CKPC-FM 
CKSF-FM 
CFRN-FM 
CJCA-F M 
CKUA-FM 

CKPR-FM 
CHNS-FM 
CFRC-FM 

Mc. 
92.1 
104.5 
100.3 
99.5 
98.1 

94.3 
96.1 
91.9 

Location C.L. Chan. 

ALABAMA 
Andalusia WAIQ "2 
Birmingham WAPI-TV 13 

WBIQ *10 
WBRC-TV 6 

Decatur WMSL•TV 23 
Dothan WTVY 
Florence WOWL 15 
Mobile WALA-TV 10 

WKRG-TV 5 
Montgomery WCOV-TV 20 

WSFA-TV 12 
Munford WTIQ •7 

ALASKA 
Anchorage KEN1-TV 2 

KTVA 11 
Fairbanks KFAR-TV 2 

KTVF 11 
Juneau KINY-TV 8 

ARIZONA 
Phoenix 

Tucson 

Yuma 

Canadian FM Stations 
Location C.L. Mc. Location C.L. Mc. 

CKLC- FM 99.5 CFRA-FM 93.9 
CKWS-FM 96.3 Quebec, Que. CHRC-FM 98.1 

Kitchener. Ont. CKCR-FM 96,7 Rimouski, Que. MR-FM 101.5 
London. Ont. CFPL-FM 95.9 St. Catharines, 
Montreal, Que. CBF-FM 95.1 Ont. CKTB-FM 97.7 

CBM-FM 100.7 Sydney, N.S. CJCB-FM 94.9 
CFCF-FM 106.5 Timmins, Ont. CKGB-FM 94,5 

Oshawa. Ont. CKLB.FM 93.5Toronto, Ont. CBC-FM 99.1 
Ottawa. Ont. CBO-FM 103.3 

United States Television Stations 

Location C.L. Mc. 
CF13B-FM 99.9 
CH FI-F M 98.1 
CJRT-FM 91.1 

Vancouver, B.C. CBU-FM 105.7 
Verdun, Que. CKVL-FM 96.9 
Victoria, B.C. CKDA-FM 98.5 
Windsor. Ont. CKLW-FM 93.9 
Winnipeg, Man. CJOB-FM 103.1 

(Territories and possessions follow states). Chan., channel number; asterisk (*) indicates educational station. 
Location C.L. Chan. Location C.L. Chan. Location C.L. 
New Britain WNBC 30 WTVW 7 Detroit W.113K-TV 2 
New Haven WNHC-TV 8 Ft. Wayne WANE-TV 15 WTVS '56 
Waterbury WATR-TV 53 WKJG-TV 33 WW1-TV 4 

WPTA 21 WXYZ.TV 7 
Indianapolis WFBM-TV 6 

WLWI 13 
Washington WMAL-TV 7 WISH-TV 8 

W RC-TV WLBC-TV 49 t Muncie 
WTOP•TV WNDU-7V 16 

WTTG 5 WSBT-TV 22 
Terre Haute WTHI-TV 10 

KOOL-7V 
KPHO•TV 

KTV I( 
KVAR 

KGUN-TV 
KOLD-TV 
KVOA-TV 

KUAT 
I( I VA 

10 
5 Palm Beach 
3 Panama city 
121 Pensacola 
91 St. Petersburg 
13 Tampa 
4 

•6 
Il W. Palm Beach 

DIST. OF COLUMBIA 

ARKANSAS 
El Dorado KTVE 10 
Ft. Smith KNAC-TV 5 
Little Rock KARK-TV 4 

KTHV 11 
KATV 

Texarkana l(CMC-TV 6 

CALIFORNIA 
Bakersfield KBA IC-TV 

KERO-TV 
Chico KHSL•TV 
El Centro XEM-TV 
Eureka KIEM-TV 

KVIC1-7 V 
Fresno KFRE-TV 

KJEO 
KM J -7 V 

Los Angeles (ABC-TV 
(COP 

ICHJ•TV 
KNXT 
(RCA 
KTLA 
KTTV 

Oakland KTVU 
Redding KV1P-7V 
Sacramento KXTV 

KCRA-TV 
(VIE 

Salinas KSBW-TV 
San Diego KFMB-TV 

KFSD•TV 
(Tijuana. Men.) XETV 
San Francisco (GO-TV 

KPIX 
KQED 

KRON-TV 
San Jose KNTV 
San Luis Obispo KSBY•TV 
Santa Barbara KEY-T 
Stockton KOVR 

COLORADO 

23 

12 

6 
12 
47 
24 
7 
13 

5 
II 
2 

10 Boise 

•11 

10 
6 
7 
5 ILLINOIS 

•9 
4 Champaign 

WWCCHIUA 3 33 
li 6 Chicago WBBM-TV 2 
3 WBKB 7 
13 WON-TV 9 

WNBQ 5 

Albany 
Atlanta 

FLORIDA 
Daytona Beach WESH•TV 2 
Fort Myers WINK-TV II 
Gainesville WUFT • 5 
Jacksonville WFGA-TV 12 

W.ICT •7 
WJXT 4 

Miami WCKT 7 
WPST-TV 
WTHS-TV 

WTVJ 
Orlando WDBO-TV 

WL0F.TV 
WPTV 

WJDM-TV 
WEAR-TV 3 
WSUN-TV 38 
WFLA-TV 8 

WEDU 
WTVT 

WEAT-TV 

GEORGIA 

Augusta 

Columbus 

Macon 
Savannah 

Thomasville 

Hilo 
Honolulu 

Wailuku 

WALB-TV 
WAGA-TV 
WSB-TV 
WETV 

WLW-A 
WJBF 

WRDW-TV 
WRBL-TV 

WTVM 
WMAZ-TV 
WSAV-TV 
WTOC-TV 

WCTV 

3 
13 
12 

10 
5 
2 

'30 
11 
6 
12 
4 
28 
13 
3 

6 

HAWAII 
K H BC-TV 9 
10,MB-TV 

KONA 2 
KULA-TV 4 

KMAU 3 
'<ALA 7 

KMVI•TV 12 

IDAHO 

10 
.2 Fort Dodge 
4 Mason City 
6 Ottumwa 
Sum City 

5 
7 Waterloo 

Colorado Springs 1( (TV 11 
(ROO-TV 13 

Denver KBTV 
K LZ- TV 7 
KOA-TV 4 

KRMA-TV •6 
KTVR 2 

Grand Junction K REX-TV 5 
Montrose ICREY-TV 10 
Pueblo KCSJ-TV 5 

CONNECTICUT 
Bridgeport WICC•TV 43 
Hartford WT1C-TV 3 

WHCT 18 

190 WHITE'S RADIO LOG 

Idaho Falls 
Lewiston 
Nampa 
Pocatello 
Twin Falls 

KBOI 
KTVB 

KID-TV 
KLEW-TV 
KC1X-TV 

KTLE 
KLIX-TV 

2 
7 
3 
3 
6 
6 
11 

WTTW •I 1 
Danville WDAN-TV 24 
Decatur WTVP 17 
Harrisburg WS1L•TV 3 
La Salle WEEQ-TV 35 
Peoria WEEK•TV 43 

WMBD 31 
WTVH 19 

Quincy WGEM-TV 10 
Rockford WREX•TV 13 

WTVO 39 
Rock Island WHBF-TV 4 
Springfield W ICS 20 
Urbana WILL-TV •12 

INDIANA 
Bloomington WTTV 4 
Elkhart WSJV-TV 28 
Evansville WFIE-TV 14 

WEHT 50 

IOWA 
Ames WOI-TV 5 
Cedar Rapids KCRG-TV 9 

WMT-TV 2 
WOC-TV 6 
KRNT-TV 8 
KDPS-TV 'Il 
WHO-TV 19 

KQTV 21 
KGLO-TV 

KTVO 
KTIV 4 
KVTV 9 

KWWL-TV 7 

KANSAS 
Ensign 
Garden City 
Goodland 
Great Bend 
Hays 
Hutchinson 
Pittsburg 
Topeka 
Wichita 

KTVC 6 
KGLD 11 

KBLR-TV 10 
KCKT 2 

KAYS-TV 7 
KTVH 12 

KOAM-TV 7 
WIBW-TV 13 
KAKE-TV 10 
(ARO-TV 3 

KENTUCKY 
Lexington WLEX-TV 

WKYT 
Louisville WAVE-TV 

W FP K -7 V 
W H AS-TV 
WQXL-TV 

Paducah WPSD-TV 

LOUISIANA 

18 
27 

•I5 

41 
6 

Alexandria KALB-TV 5 
Baton Rouge WAFB-TV 28 

WBRZ 2 
KLFY-TV 10 
KPLC-TV 7 
(TAG-TV 25 
KNOE-TV 8 

KLSE •13 
WDSU-TV 6 
WJMR-TV 20 
WWL-TV 4 

WYES "8 
Shreveport KSLA-TV 12 

KTBS-TV 3 

Lafayette 
Lake Charles 

Monroe 

New Orleans 

MAINE 
Bangor WABI-TV 

WLBZ-TV 
Poland Spring WMTW-TV 
Portland WCSH-TV 

WGAN•TV 
Presque Isle WAGM•TV 

MARYLAND 
Baltimore WJZ-TV 

WBAL-TV 
W M AR-TV 

Salisbury W BOG-TV 

MASSACHUSETTS 
Adams WCDC 
Boston WBZ-TV 

WGBH-TV 
WHDH-TV 
WNAC•TV 

Greenfield WRLP 
Springfield WHYN-TV 

WV/LP 
Worcester WWOR-1 V 

MICHIGAN 
Bay City WNEM•TV 
Cadillac WWTV 
Cheboygan WTOM-TV 

5 
2 
8 
6 
13 
8 

13 

2 
16 

IS 
4 

.2 

7 
32 
40 
22 
14 

5 
13 
4 

Chan. 

(Windsor, Ont.) CKLW-TV 
Flint WJRT 
Grand Rapids WOOD-TV 
Kalamazoo W KZO-TV 
Lansing WJIM-TV 
Marquette WDMJ-TV 
Onondaga WIIX-TV/WMSB 
Saginaw WKNX-TV 
Traverse City WPBN-TV 

MINNESOTA 
Alexandria 
Austin 
Duluth 

Minneapolis 

Rochester 
St. Paul 

ICCM7 
KMMT 

KDAL-7V 
WDSM-7V 

KMSP 
WCCO-TV 
WTCN -TV 
KROC-TV 
KSTP-TV 
KTCA-TV 

MISSISSIPPI 
Columbus WCBI-TV 
Hattiesburg WDAM-TV 
Jackson 

Meridian 

Tupelo 

9 
12 

6 
6 
10 
57 
7 

7 
6 
3 
6 
9 
4 

Il 
10 
5 
•2 

4 
9 

WJTV 12 
WLBT 3 

WTOK-TV 11 
WCOC-TV 30 
WTWV 9 

MISSOURI 
Cape Girardeau 
Columbia 
Hannibal 
Jefferson City 
Joplin 
Kansas City 

Kirksville 
St. Joseph 
St. Louis 

Sedalia 
Springfield 

KFVS-7V 12 
KOMU-TV 8 
KHQA-TV 7 
KRCG-TV 13 
KODE-TV 12 
KCMO-TV 5 
KMBC-TV 9 
WDAF-TV 4 

KTVO 3 
(FEU-TV 2 

KETC •9 
KM0X-TV 4 
(SD-TV 5 

KTVI 2 
KPLR-TV II 
KMOS-TV 6 
KITS-TV 10 

KYTV 3 

MONTANA 
Billings KOOK-TV 

KOHL-TV 
Butte KXLF-TV 
Glendive KXGN-TV 
Great Falls KFBEI-TV 

KRTV 
Helena I< XL.I-TV 
Kalispell KULR 
Missoula K MSO-TV 

NEBRASKA 
Hastings 
Hay Springs 
Hayes Center 
Kearney 
Lincoln 

McCook 
North Platte 
Omaha 

Scottsbluff 

2 

4 
5 
5 
3 
12 
o 
13 

H AS-TV 5 
K DU H-TV 4 
KHPL-TV 6 
KHOL-TV 13 
ICOLN-TV 10 
KUON-TV .12 

KOMC 8 
KNOP 2 
(MTV 3 
KETV 7 

WOW•TV 6 
KSTF 10 

NEVADA 
Henderson KLRJ-TV 2 
Las Vegas K LAS-TV 8 

KSHO-TV 13 
Reno KO LO-TV 8 

NEW HAMPSHIRE 
Durham WENH *II 
Manchester WMUR-TV 9 

NEW JERSEY 
Newark WNTA-TV 13 



Location C.L. Chan. 

NEW MEXICO 
Albuquerque KGGM -TV 13 

KNME-TV •5 
KOAT-TV 7 
1(013-TV 4 

Carlsbad KAVE-TV 6 
Clovis 1(ICA-TV 12 
Roswell KSWS-TV 8 

NEW YORK 
Albany WT EN 10 

WTRI 35 
Binghamton W IN R-TV 40 

WNBF-TV 12 
Buffalo W BEN -TV 4 

WBUF 17 
WGR-TV 2 
WKBW 7 

Carthage WCNY-TV 7 
Elmira WSYE-TV 18 
New York WA BC-7V 7 

WNEW-TV 5 
WCBS-TV 2 
WOR-TV 9 
WPIX 11 

WRCA•TV 4 
Plattsburg WPTZ-TV 5 
Rochester WH EC-TV 10 

W ROC-TV 5 
WVET•TV In 

Schenectady WRGB 6 
Syracuse WHEN-TV 8 

WSYR-TV 3 
Utica WKTV 13 

NORTH CAROLINA 
Asheville WISE-TV 

W LOS-TV 
Chapel Hill WUNC-TV 
Charlotte WBTV 

WSOC-TV 
Durham WTVD 
Greensboro WFMY-TV 
Greenville WNCT 
Raleigh WRAL-TV 
Washington W ITN 
Wilmington WECT 
Winston-Salem WSJS- TV 

NORTH DAKOTA 
Bismarck KBMB.TV 

K FYR-T V 
Dickinson <DIX -TV 
Fargo WDAY-TV 
Grand Forks KNOX-TV 
Minot K X MC-TV 

KMOT 
Valley City 1(X.1 B-TV 
Williston KUMV-TV 

Akron 
Cincinnati 

Cleveland 

Columbus 

Dayton 

Lima 
Steubenville 
Toledo 

62 
13 

II 

9 
5 
7 
6 

12 

12 
5 
2 
6 

10 
13 
10 
4 
8 

OHIO 
WA I( R-TV 49 

WCET 40 
WCPO-TV 9 
WKRC-TV 12 
WLW-T 5 

WCI N -TV 51 
KYW-TV 3 
WEWS 5 

WJW-TV 8 
WONS-TV 10 
WLW-C 4 

WOSU•TV *34 
WTVN -TV 6 
WH 10-TV 7 
WLW-D 2 

WIMA-TV 35 
WSTV-TV 9 
WSPD-TV 13 

Location C.L. Chan. 

ALBERTA 
Calgary CHCT•TV 
Edmonton CF RN -TV 
Lethbridge CJLH•TV 
Medicine Hat CHAT-TV 
Red Deer CHCA-TV 

BRITISH COLUMBIA 
Dawson Creek Ci DC-TV 5 
Kamloops CFCR-TV 4 
Kelowna CHBC-TV 2 
Penticton CH BC-TV 13 
Vancouver CBUT 2 
Vernon CHOC-TV 7 

v 

LABRADOR 
tiuobn B.1Y CFLA•TV 

MANITOBA 
Brandon CKX-TV 5 

2 

6 
6 

Location 

Youngstown 

Zanesville 

C.L. Chan. 
WTO L-T V 
WFMJ-TV 
WKBN-TV 
W KST-TV 
WHIZ-TV 

OKLAHOMA 
Ada 
Ardmore 
Enid 
Lawton 
Oklahoma City 

Tulsa 

Corvallis 
Eugene 
Klamath 
Medford 
Portland 

Roseburg 

21 
27 
45 
18 

(TEN 10 
(XII 12 

KOCO-TV 5 
KSWO-TV 7 

K ETA •I3 
KOKI-1-TV 25 

KWTV 9 
W KY-TV 4 

KOTV 6 
KO ED-TV •11 
<TUL-TV 8 
KV00-TV 2 

OREGON 
KOAC•TV 
KVAL-TV 

KOTI 
KBES-TV 
KG W -TV 
KHTV 

KOIN -TV 
K PTV 
KP IC 

PENNSYLVANIA 
Altoona 
Erie 

Harrisburg 

Johnstown 

Lancaster 
Lebanon 
Lockhaven 
New Castle 
Philadelphia 

Pittsburgh 

Scranton 

Wilkes-Barre 
York 

WFBG•TV 
WICU 

WSEE-TV 
WHP-TV 
WTPA 

WARD-TV 
WJAC-TV 
W GA L-T V 
WLVH-TV 
WBPZ-TV 
W KST-TV 
WCAU-TV 
W F IL-TV 
WHYY-TV 
W RCV-TV 
1(0 KA -TV 

WIIC 
WISED 
WQEX 
WTAE 

WNEP•TV 
WDAU-TV 
WBRE-TV 
WSBA-TV 

•7 
13 
2 
5 
8 

27 
6 

12 
4 

10 
12 
35 
55 
27 
56 
6 
8 
15 
32 
45 
10 

*35 
3 
2 

•13 
• 16 
4 
16 
22 
28 
43 

RHODE ISLAND 
Providence WJAR-TV 10 

WPRO-TV 12 

SOUTH CAROLINA 
Anderson 
Charleston 

Columbia 

Florence 
Greenville 
Spartanburg 

WA IM•TV 40 
WCSC-TV 5 
W USN -TV 2 
W IS-TV 10 

WNOK -TV 67 
WBTW 13 

W F BC-TV 4 
WSPA-TV 7 

SOUTH DAKOTA 
Aberdeen 
Florence 
Rapid City 

Reliance 
Sioux Falls 

K XA B-T V 
I( DLO-TV 
1<0 TA •TV 
K ROD -TV 
I( P LO -TV 
KEL0-7V 

9 
3 
3 
7 
6 

Il 

Location C.C. Chan. 
TENNESSEE 

Chattanooga WDEF-TV 12 
WRGP-TV 3 

WTVC 9 
Jackson WDXI-TV 7 
Johnson City WJHL-TV 11 
Knoxville WATE-TV 6 

WBIR•TV 10 
WTVK 26 

Memphis WHBQ-TV 13 
WKNO .10 
WMCT 5 

WREC-TV 3 
Nashville W LAC-TV 5 

WSIX-TV 8 
WSM-TV 4 

TEXAS 
Abilene KRBC-TV 
Amarillo KFDA•TV 

KG NC-T V 
KVI I 

Austin KTBC•TV 
Beaumont KFDM•TV 
Big Spring KEDY-TV 
Bryan KBTX-TV 
Corpus Christi KRIS-TV 

KZTV 
Dallas KRLD-TV 

WFAA -TV 
El Paso KELP-TV 

K ROD -TV 
KTSM -TV 

(Ciudad Juarez. Mex.) 
X El-TV 

Ft. Worth KFJZ-TV 
W BA P-TV 

Harlingen KG BT-TV 
Houston KPRC-TV 

KHOU-TV 
KT R K-T V 

I( UHT 
Laredo KGNS-TV 
Lubbock KCBD•TV 

K DUB-TV 
KTRE-TV 
KMID•TV 
KV 1( M-TV 

KT ES 

Provo 
Salt Lake City 

Lufkin 
Midland 
Monahans 
Nacogdoches 
Odessa KOSA-TV 
Port Arthur•Beaumont 

K PA C-TV 
San Angelo KCTV 
San Antonio KCOR-TV 

K ENS-TV 
KONO•TV 
WOA1•TV 

Sweetwater KPAR-TV 
Temple KCEN-TV 
Texarkana KCMC-TV 
Tyler K LTV 
Waco KWTX-TV 
Weslaco KRGV-TV 
Wichita Falls K F DX-TV 

KSYD-TV 

UTAH 
KLOR•TV 
KSL-TV 
KTVT 
K U ED 
KUTV 

VERMONT 
Burlington WCAX•TV 

VIRGINIA 
Bristol WCYR-TV 

Canadian Television Stations 
Location C.L. Chan. 
Winnipeg CBWT 3 

NEW BRUNSWICK 
Moncton CKCW•TV 2 
Saint John CHSJ•TV 4 

NEWFOUNDLAND 
Argentia CJOX -TV 10 
St. John's CJON•TV 6 
Stephenville CFSN-TV 8 

NOVA SCOTIA 
Halifax CBHT 3 
Live' pi.ül CEIHT-1 IT 
Shelburne CBHT-2 8 
Sydney EJCB-TV 4 
Yar Ricoh (.6r17•3 li 

ONTARIO 
Barrie CI(VR-TV 3 
Elk Lake CFCL•TV-2 2 

Location 
Elliot Lake 
Hamilton 
Kapuskasing 
Kingston 
Kitchener 
London 
North Bay 
Peterborough 
Ottawa 

Port Arthur 
Sault Ste. Marie 
Sudbury 
Timmins 
Toronto 
Windsor 
Wingham 

9 
10 
4 
7 
7 
6 
4 
3 
6 
10 
4 
8 

13 
4 
9 

5 
Il 
5 
4 
2 

11 
13 
-8 
I I 
13 
9 
2 
9 

19 
7 

4 
8 

41 
5 
12 
4 

12 

7 
10 
5 

6 

Il 
5 
4 
•7 
2 

C.L. Chan 
CKSO.TV• I 
CHCH •TV 

CFCL•TV-I 
CKWS-TV 
CKCO-TV 
CFPL-TV 
C KG N•T V 
CH EX-TV 

CB0 FT 
CBOT 

CFCJ -TV 
Ci IC-TV 
CKSO-TV 
CFCL-TV 

CBLT 
CK LW -TV 
Cl( N X-TV 

Location C.L. Chan. 
Hampton 
Harrisonburg 
Lynchburg 
Norfolk 

Petersburg 
Richmond 

Roanoke 

WVEC-TV 15 
WSVA-TV 3 
WLVA-TV 13 
WTAR-TV 3 
WAVY-TV 10 
WTOV-TV 27 
WX EX-TV 8 
WRVA-TV 12 

WTVR 6 
W DB1 -TV 7 
WSLS-TV 10 

WASHINGTON 
Bellingham 
Ephrata 
Pasco 
Seattle 

Spokane 

Tacoma 

Yakima 

I( VOS-T V 
K BAS-T V 
I( EP R-TV 

(CTS 
KING-TV 
KI RO -TV 
KO 51O-TV 

I( H Q•TV 
I( EM -TV 
K X LY-TV 
(TNT-TV 
KTVW 

KI ktja-TV 

WEST VIRGINIA 
Bluefield 
Charleston 
Clarksburg 
Huntington 

Oak Hill 
Parkersburg 
Wheeling 

12 
16 
19 
•9 
5 
7 
4 
6 
2 
4 

11 
13 
29 

WHIS-TV 6 
WCHS-TV 8 
WBOY-TV 12 
W HT N -TV 13 
WSAZ-TV 3 
WOAY-TV 4 

WTAP 15 
WTR F-TV 7 

WISCONSIN 
Eau Claire W EAU-TV 13 
Green Bay W BAY-TV 2 

WFRV 5 
La Crosse WKBT 8 
Madison W HA-TV .21 

W1SC-TV 3 
W KOW-TV 27 

W MTV 33 
Marinette WMBV-TV 11 
Milwaukee W ISN -TV 12 

WM VS-TV "10 
WTMJ-TV 4 

Wausau WSAU-TV 7 
Whitefish Bay WITI •TV 6 

WYOMING 
Casper KTWO-TV 2 

KSP R•TV 6 
Cheyenne I( F RC-TV 5 
Riverton KW RB-TV 10 

GUAM 
Agana KUAM•TV 8 

PUERTO RICO 
3 Mayaguez 

Ponce 

5 

• 
3 

3 
0 
0 
2 
9 
4 
2 
2 
5 
6 
6 
9 
8 

PRINCE EDWARD 
ISLAND 

Charlottetown CFCY-TV 13 

San Juan 

WORA-TV 
W R I K-TV 
WSUR-TV 
WAPA-TV 
W 1 P R-TV 
W KA Q-TV 

5 
7 
9 
4 
.6 
2 

Location C.L. Chan. 

QUEBEC 
Estcourt Ci ES-TV-1 70 
Jonquiere CKRS-TV 12 
Malaxe CKBL-TV 9 
Montreal CBFT 2 

CBMT 6 
Quebec CFCM-TV 4 

CKMI-TV 5 
Rimouski CJI3R-TV 3 
Rouyn CI( RN-TV 4 
Sherbrooke CH LT-TV 7 
Three Rivers C KT M -TV 13 

SASKATCHEWAN 
Prince Albert CKBI-TV 5 
Regina CI(CK-TV 2 
Saskatoon CFQC-TV 8 
Swift Current CF.113-TV 5 
Yorkton CKCIS•TV 3 
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RADIO-TV EXPERIMENTER 

Please accept my congratulations on the 

thoughtful study that must have gone into 

the planning of your Science Series. 

, 

aloing Glassing Gases. 

winch 'the SPECCROSCOPL 

¿OW COST introduction to the wonderful world of science! 

The AMERICAN BASIC SCIENCE CLUB offers this 

EXCITING HOME SCIENCE LABORATORY 
Fascinating Experiments With 

Tratthle Shoot 

the SIGNAL 17.AC'E"Rh 

„ 
HEATS ELECTRONICS LIGHT ATOMIC ENERGY 

--vor - 
COMPLETE LABORATORY COMES IN 8 KITS ... ONE A MONTH 

SUPPLIES AU THE EQUIPMENT FOR AU THE FOLLOWING: 

PHOTOMICROGRAPH of a Fir's Wing 
made with Microscope and Photo Lab 

(Anual Size 5" diameter) 

These Kits ore 

Real Science Course 

Developed with 

World Famous 

SOUTHWEST RESEARCH INSTITUTE 
to bring the fascination of Science to the American Home 

The set of eight Instruction Manuals is expertly written, clearly 

illustrated —rosy to understand — exciting and interesting, 

WITHOUT PREVIOUS EXPERIENCE 
You can complete every project and 

acquire a valuable science background. 

THESE KITS ARE NOT TOYS! 
They consist of standard parts by: 

SYLVANIA, MALLORY, G. E., 

PYRAMID, STACKPOLE, TRIM 

AND OTHER RELIABLE MANUFACTURERS 

Retail volue of parts alone is over 

FIFTY DOLLARS 

ELECTRICAL EXPERIMENTS 

Educational fun with EledraMagnels, 
Tronsformer, Galvanometer. Rh.. 
slot, Relay, Voltmeter, Wheatstone 

Bridge, and other electric easement 

PHOTOELECTRIC EYE 

Photoelectric Cell Exciter lamp — 
and Electronic Relay. Everything you 

need to control motors, bells, alarms, 

and do other light beam experiments. 

CODE PRACTICE SET 
Sig.' Oscillator, Key and Flasher 

... the complete outfit to learn to 
receive and transmit the Morse Code 

the first step to o Ham License. 

RADIO SERVICE EQUIPMENT 

All the parrs to build your own 

Rad. Signal Tracer ond a Probe 

Light Continuity Tester Both pieces 
invaluable in radio servicing. 

SOUND EXPERIMENTS 
Laboratory demonstrotion of sound 
waves, reeonance and pitch. Equip. 
ment includes loud Speedier. Resor, 

once tube and Sonometer 

PHOTOGRAPHY LAB 

Complete dark room equipment, 

Printer —Enlarger --Electronic Timer 
—Safe Light—Developing Tronc 

and supply of paper ond chemicals. 

SPINTHARISCOPE 
Gives you a blown up ringside clew 

of the brilliant explosions of disinte-
grating odium atoms eiealin9 alpha 
Particles at )1,000 miles per second 

RADIO RECEIVER 

A sensitive three tube iegenerotive 
rocho — transformer powered Con 

be plugged into regular 110 o c 
home circuit Complete with head set 

MICROPHONE 
A sensitive carbon microphone that 
greatly amplifies unsuspected 

nob.. Also °defalcate for use with 

your rodio tronsmitter. 

STROBE LIGHT 

A variable pulse neon light. 

"Freezes - motion of ropIdly 
big or rotating objects for close 

study and checking frequencies, RPM. 

HEAT EXPERIMENTS 
Laboratory studies of heat and its 
effect on solids, liquids and goses. 
Provides two Thermometers, Jherrno. 

couple, and Alcohol Burner 

SLIDE PROJECTOR 

Tokes 16mrn and 35mrn slides, sharp 
focusing, convection cooled. G E. 

Projection Lamp included. Also ad. 

Getable as o Projection Microscope. 

LIGHT EXPERIMENTS 

A group of interesting eeperiments 

with Cimino Lenses, Prism, Photo. 
meter, Polarised Light, Ultro Violet 
"Blank" Light and Invisible Infra Red. 

ATOMIC RADIATION EXPM. 

Check radioactivity of ores ond do 
radiation experiments with tensiti, 

Electroscope Sample of Uronium 
and other radioactive ore. 

SPECTROSCOPE 

Fascinating optical instrument used 
to identify and onolyze substances 
by observing Me spectrum of their 

flame. Spectrum charts included, 

ELECTRONIC EXPERIMENTS 

Explore lunctlons of vacuum tubes 

and other electronic components. 
Budd an Electronic Switch—Ampli-
fier, and other experimental circuits. 

BROADCAST TRANSMITTER 
Sends clear transmissions of both 

code ond voice to nearby radios 
Can be used with your microphone, 
record ptidyer, or code oscillator. 

TELESCOPE 

A mounted ostromornical Telescope. 

High quality ground lens enables 
you to examine details of the 
Moon's surface and distant objects. 

MICROSCOPE 

High and low power, precision. 

ground optical lens, telf,likaninated. 

Adaptable for photomicrography in 
connection with photo lab. 

WEATHER STATION 

Aneroid Barometer — liumidistat — 

Sling Psychrometer — Anemometer 
Ratn Gauge — Cloud Charts — 

Record Charts — Weather Map. 

ATOMIC CLOUD CHAMBER 
The famous caper chamber in which 

you see carious types of illuminoted 
paths made by sub.otomic particles 

bombarding 1.3 from outer space. 

AU THE EQUIPMENT FOR AU THE ABOVE-only$296° 

ONLY COUPON ONLY ( 

SEND $ TO WIEN PAY S345 FOR EACH KIT YOU RECEIVE ONE A MONTH FOR 8 MONTHS) 

Your Satisfaction or Your Money Back... AND 
you may cancel at any time without obligation. 

These no risk" assurances because we know you will be... 

SURPRISED! AMAZED! DELIGHTED! 
Circuits ors low eottosje 

supplied by isolation 
transformer tlwi 

. roust with 

firer Et 

I wish I could provide each of ffiv Physes 

students with all of sour enjoyable kits. 
You are doing a wonderful job. 

Allen T. Ayers 
Phssics Dept. 
Jamestown High Sabi.' 
Jamestown, New York 

CF'. B. Aztell, President 
West Vizginie Institute of Technology 

Montgomery, W. Virginia 

Roe-
Serut 

oloe BunO cA 

NMCRIDSCCe 

eeh 

see 
0 

FREE 

SOLDERING 

IRON 

with second 
Kit 

• gig mg =MAIL COUPON TODAY.. um an 
AMERICAN BASIC SCIENCE CLUB, Inc., Box 524, Son Antonio, Texas 

IStart scoffing me A IS S.G.'s "Home Science Lab- in eight kits, one I 
each month. If not satisfied on inspection if first kit I may return 

( ) I enclose S2.00 and will pay SUS plus COD postage on  I 
st for immediate refund. (I choose plan checked.) 

( ) I enclose 129.60 as payment in full, POSTAGE PAID. for all 

at-

tirai of each kit. I may cancel unshipped kits at any time. 

eight kits. I may cancel at any time and get full refund on un-

shipped kits. 

FREE! These 6 Auxiliary Textbooks 

NAME 

STREET 

ememcan BASIC SCIIENCE CLUED. inc. Son Antnn'if,, Texas 
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Mail Postage-Free Card for 

SAMPLE LESSON FREE 
Shows you how easy, practical it is to 

Train at Home for Good 
Radio-Television Jobs 

Oldest and Largest Home Study Radio-
Television Training School. N.R.I. has 
Trained Thousands for Good Pay Jobs 
Since 1914 . . for more than 40 years—N.R.1. has been training 

ambitious men at home in spare time for Radio-TV. Let us send you 
a sample lessor to help prove you can keep your job and TRAIN 
AT HOME in your spare time for better pay and a brighter future. 

• We will also send N.R.I.'s 64-page catalog to show you that Radio. 
Television is tod9y's field of OPPORTUN:1T" for proper y +rained men 

Television Making Good Jobs, Prosperity 
The technical mar is looked up to. He should be. He 
does important work, is respected for what he knows, 
gets good pay for it There are splendid opportunities 
for the man well trained in Radio-Television Servicing 
or Broadcasting. Government, Aviation, Police, Ship, 
Micro-Wave Relay, Two-Way Communications for 
buses, taxis, trucks are growing Radio-TV fields, making 
more good jobs. 

N.R.I. is the Tested Way to Better Pay 
N.R.I. Training is practical, thorough. You get the 
benefit of N.R.I.•s 40 years' experience. Many success-
ful N.R.I. men tart without any knowledge of Radio, 
many without a nigh school education. Find out what 
Radio-Television training can mean to you. Make the 
first mov.z today toward becoming one of that ;elect 
group—a Radio-TV Technician. Send postage-free 
card for Actual Lesson and 64-page Catalog. both 
FREE. NATIONAL RADIO INSTITUTE, Dept. 9JB3, 
Washington 16 D. C. 

N.R.I. Sends Equipment r  
for Practical Experience 

Noth ng takes the place of practi-
cal experience. That's why N.R.I. 
trailing is based on LEARNING-BY-

N.R.I. training includes kits 
of parts which you use to build 
equipment and get practical expe-

-w• Hence on circuits common to bolls 
Radio and Television. Shown at 

left is low' 
power Broad-
casting Trans-
mitter you 
build as part 
of N. R. I. 
Comm unica-
tions Course. 
FREE Catalog 
shows other 
equipment 
you ge•, 
things you 
learn. 

WHAT N.R.I. GRADUATES DO AND SAY 

0 . 

- I, - 
H•14 Fe.", ,•TV Cr..' Enttonver 

wort* cocu 
I . Ilo ••••••. 

o Or* .***••• and al.** , 
', •so ***> to•••• 

•art••1 It. tiAlt.N1••1 
WI*-110. LI-en:wok. N. I* 

Pa, tor Iro...tr.,nloot. 
fro,* Ea*ninos 

•I to•o, •• o 11 

ton.... leis, tir.. I 
r*.t • ooillot; al-- • 

.NIArt*. N s *** 

See Other Side I— 

FIRST CLASS 

Permit No. 20-R 
1Set. 349.PL&Pl 

Wallington, D.C. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary If Ut..,, State, 

POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

Washington 16, D. C. 
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R dio-Televis 
Servking or Communications 

by PrJcticing at Home 
e • 

In spare urne 
h 'S I. :S KITS with which 
yav peac . circuits, 
cas•-,rnon to ',rio and Television 
Yu LEARN•,_(•00ING. As port 
of R I. acivicing Course, jot 

Vacuum 'he Voltmeter cnd 
AC-i.eC Receivsr sisasen here 

2 BOOKS FREE 
Niq Postage-Free 

to Card ;or Sample Lesson 

... and 64 Page Catalog ) 
. i  

o ' 

l'r!~.60/Ide 77,18111 

- 

Fast Growing Field Offers You 
Good Pay, Success, Bright Future 

"  t Many TV Gooc Jobs in Radio- Servic;ng , c, , t th•-•ir • 

prospects More than 4,900 ladio and TV Station's w.e., trained 
te:hri:ians 150 million horn, and auto Radios and 40 million anc Communications for Troined Men 
TV sets must be knot in cor,: :5. Co/or TV promises added 

There are good jobs brIcht futures in Radio-TV Servicing 
c, Communications Trluting DiJeS OpoortLnit/ is the ideal combi-
nation for success Plan now to de` into Redo TV The techn cl 

looked up to does import,- work, gets good py Keep 
whii, training Wita N.R.I you learn .it home in spare 

• N R I. i; thc OLDEST and LPRGEST home study iiaclio-TV 
Its methods ha, pro cd •uccesstul tor more than 40 ye ,ts 

I See Other Side 
CUT OUT AND MAIL THIS CARD NOW 

Sample Lesson & 64-Page Catalog 

Both FREE ;f, The ABC:, of â 
t SERVICING Tr`Z 

NO STAMP NEEDED--WE PAY FOSTAGE1 , 

NATICNAL PADIC) INSTITUTE 
D,- r,  Wallington 16, D. C. ' e,nt‘' 

\be e\•.' 
‘1•0n1\1,,n‘)\ \1.14), 
\k" 

1 -\•,.Ve ' 
e \*: 

------------ log-igoche 

• 

(•IT   

ACCRLDITECI MEMBER, NATIONAL HOME STUDY COUNCIL 

Start Soon to Make $10—$15 a 
Week Extra in Your Spure Time 
Soon after`elrolling, many N.R.I. studants star' 
to ea -n >10, $15 a week in spare fimo issu 
se's for friends and neighbors. Some a' 
enough to start their own full 1-me Rodeo-T" 
shops Easy-to-understand leescrs teach 
basic principles. You LEARN-Be-DOING os 
N.R.I eguiortent which — brings to life" thing, 
you stud?. 

Field OUt syhal N.R L offers. Studs fast or 
jc, ,, Ilie Diploma when you grads'.''. 

MilDo.,tarp±-free post,:ard now. ACTLSAl. ' 
SON FREE. Also 64-page catalog that 
or portunities. equipment you get. Cost of N 
(curses low. Easy Sorters. NALONAL RADIO 
INSTITUTE, Dept. 9..1133, Washington 16, D. C. 



53 Make-It-Yourself Projects 

75c Experimenter 
No. 562 

Save up to $300! 

Citizens Band 2-Way Radio 

(No Exam for License) 

Extra Bon us 

Latest Directory of 
AM-FM-TV STATIONS 

WORLD-WIDE SHORT WAVE 

Plans for-
- Stereo Music Center 
• 3-Transistor Portable 
• All-Purpose Decades 

• Sun-Celled Motor 
• Transistor Intercom 

• Piggy-Back Units 
• Fountain Pen Radio 

6-Meter Ham Rig 
3-in-1 Transistorlah 
Telephone Amplifier 

• 7-Tube FM Tuner 

Mini-Record Player 
• Jim-Jam Box 

Plus 40 Others. 



HOW TO GET A GOOD PAYING JOB IN 

RADIO-TELEVISION 

Build this equipment 
while learning... 
it's yours to keep! 

EARN WHILE YOU LEARN AT HOME IN SPARE TIME 

I'll prove to you that 1 can prepare you to become a 
trained Radio und Television Serviceman in o few 
months' time ... ready to step into a good paying job 
with a real future! Mail coupon-postcard NOW! 

On Sprayberry Only $6 starts you "Learn by Doing" 
Training Plan 

Men by the thousands ... trained Radio-Television Service Technicians.. are needed 
at once! Perhaps you've thought about entering this interesting, top paying field, but 
lack of ready money held you back. Now—just $6 enrolls you for America's finest, 
most up-to-date home study training in Radio-Television! This offer is made because 
Radio-Television must have the additional men it needs as quickly as possible. We are 
willing to do our part by making Sprayberry Training available for less money down 
and on easier terms than ever before. This is your big opportunity to get the training 
you need ... to step into a fine job or your own Radio-Television Service Business. 

MASON R. WARNER, 
President 

Get Practical Experience 
with 25 Kits of Radio-TV Parts 
In addition to modern lessons, you train 
with actual parts and equipment. Build 
the famous Sprayberry Training Televi-
sion Set, Multi-Range Tester, 2-Band 
Radio, other Test Equipment—all yours 
to keep. Get latest training on Color TV, 
Transistors, Hi-Fi and UHF Conversions 
to make your training more valuable. 

Radio-TV Needs You Now! 
Get all the facts...FREE! 

Radio-Television needs you! See how and 
why Sprayberry Radio-Television home 
training offers you more. Three training 
plans to suit your exact needs. Low pay-
ment • • • only $6 starts you. Backed by over 
27 years of distinguished training expe-
rience. Rush special postcard—reply cou-
pon for catalog and free sample lesson. 

The Radio-Television industry is begging for trained men for 
interesting, profitable service work... get set now! 

WRITE NAME AND ADDRESS—Cut out card and mail.. 

YOUR 
NAME  

ADDRESS  

TOWN STATE  

No 

Postage Stamp 
Necessary 

If Mailed in the 
United States 

BUSINESS REPLY MAIL 
First Class Permit No. 34316, Chicago, Ill. 

SPRAYBERRY ACADEMY 
OF RADIO-TELEVISION 

Dept. 212-B 1512 Jarvis, Chicago 26, 111. 

new 
60 page 
catalog 
and actual a 
sample le! 
lesson 

This coupon needs ,to 
stamp or envelope. .1 st 
write name, in upper left 
corner, cut out along dotted 
line and drop in any mail 
box. Pay no attention to 
printing on back of the 
card. By return mail you'll 
receive our big 60 page 
catalog and free sample 
lesson 
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Do you WISH you 
were EMPLOYED 
in ELECTRONICS? 
F.C.C. LICENSE —THE KEY TO BETTER JOBS 

An F.C.C. commercial (not amateur) license is your ticket 
to higher pay and more interesting employment. This license 
is Federal Government evidence of your qualifications in 
electronics. Employers are eager to hire licensed technicians. 

WHICH LICENSE FOR WHICH JOB? 

The THIRD CLASS radiotelephone license is of value 
primarily in that it qualifies you to take the second class 
examination. The scope of authority covered by a third class 
license is extremely limited. 
The SECOND CLASS radiotelephone license qualifies 

you to install, maintain and operate most all radiotelephone 
equipment except commercial broadcast station equipment. 
The FIRST CLASS radio telephone license qualifies you 

to install, maintain and operate every type of radiotelephone 
equipment (except amateur) including all radio and tele-
vision stations in the United States, its territories and pos-
sessions. This is the highest class of radiotelephone license 
available. 

GRANTHAM TRAINING PREPARES YOU 

The Grantham course covers the required subject 
matter completely. Even though it is planned prima-
rily to lead directly to a first class FCC license, it does 
this by TEACHING you electronics. Some of the 
subjects covered in detail are: Basic Electricity for 
Beginners, Basic Mathematics, Ohm's and KirchholFs 
Laws, Alternating Current, Frequency and Wave-
length, Inductance, Capacitance, Impedance, Reso-
nance, Vacuum Tubes, Transistors, Basic Principles 
of Amplification, Classes of Amplifiers, Oscillators. 
Power Supplies, AM Transmitters and Receivers, FM 
Transmitters and Receivers, Antennas and Trans-
mission Lines, Measuring Instruments, FCC Rule, 
and Regulations, and extensive theory and mathe-
matical calculations associated with all the abo‘c 
subjects explained simply and in detail. 

OUR GUARANTEE 
If you should fail the F. C. C. exam alter lini,hing our 

course, we guarantee to give additional training at NO 
ADDITIONAL COST. Read details in our free booklet. 

Grantham 

Hollywood Division > 

> Seattle Division > 

) Kansas City Division > 

) Washington Division > 

1505 N. Western Ave. 
Hollywood 27, Calif. 

„, '40 7 .7727 

408 Marion Street 
Seattle 4 Wash. 

3123 Gillham Road 
Kansas City 9, Mo. 

I CIA., 

821 19th Street, N. W. 
Washington 6,1 C. 

r4e weo. geo 

ore 

11 4, rig. 

e .14 

School of 
YI' 

4 
41 
BO 
GA 

Get 
Your First Class Commercial 

F.C.C. LICENSE 
QUICKLY I 

CORRESPONDENCE OR RESIDENCE CLASSES 

Grantham School of Electronics specializes its F.C. C. license 
preparation. Correspondence training is conducted from Holly-
wood, Seattle, Kansas City and Washington; also, resident DAY 
and EVENING classes are held in all four cities. Either way, by 
correspondence or in resident classes we train you quickly and well. 

This booklet 

FREE! 

This free booklet gives 

details of our training 

and explains what an 

F. C. C. license can do 

for your future. 

HERE'S PROOF... 

that Grantham students prepare for F.C.C. examinations in a 
minimum of time. Here is a list of a few of our recent graduates, 
the class of license they got, and how long it took them: 

license Weeks 

Robert J. Conley, 129 W. 46th St.. New York 36, N. Y  1st 14 
W. R. Smith, 1335 E. 8th St.. Long Beach, Calif.  1st 12 
Howard E. Martz, 301 S. Penn. St., Fairmount, led.   1st 24 
John W. Dempsey, Box 55, Rising Sun, Md.   1st 12 
Ronald H. Ford, Hyannis RD, Barnstable, Mass.  1st 12 
Richard J. Falk, 2303 Flolman St., Bremerton, Wash.   Ont 22 
Denson D. McNulty, 1117 N. Houston St., Amarillo, Texas  1st 9 
James D. Hough, 400 S. Church St., East Troy, Wisc.   1st 12 
Odie B. Perry, 1r., Rt. cr3, Zehulon, N. C.  1st 12 
Milton C. Gee, Rt. r-'1, Washington, N.1.  1st 11 

Electronics 

MAIL COUPON TO SCHOOL NEAREST YOU 

Wail in envelope or poste on postal card) 

To: GRANTHAM SCHOOL OF ELECTRONICS 
1505 11 wetter, .1C43 Maroon 3123 Ulharr Rd ?II 1977. NW 
Hollywood • Seattle • Kansas City Washington 

Gentlemen: 
Please send me your free booklet telling how I can get my com-

mercial F.C.C. license quickly. I understand there is no obligation 
and no salesman will call. 

Name  

Address_ 

al$11 gib' keg City_ 

L I am interested in: El Home Study, 

Age 

Slate 

D Resident Classes E-9P 
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/ These men are getting practical training in NEW Shop-Labs of • 

ELECTRONICS 
ON REAL 

Motors—Generators 
—Switchboards— 
Controls—Modern 
Appliances— 
Automatic 
Electronic 

Control Units 

TELEVISION 
RADIO ELECTRONICS 

ON REAL 
TV Receivers— 
Black and White I 

and Color 
AM-FM and 
Auto Radios I 
Transistors 

Printed Circuits I 
Test Equipment 

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

COYNE 
in Chicago—prepare for today's TOP OPPOR-
TUNITY FIELD. Train on real full-size equip-
ment at COYNE where thousands of successful 
men have trained for over 60 years—largest, 
oldest, best equipped school of its kind. Profes-
sional and experienced instructors show you 
how, then do practical jobs yourself. No pre-
vious experience or advanced education needed. 
Employment Service to Graduates. 
START NOW—PAY LATER—Liberal Finance and Pay-
ment Plans. Part-time employment help for students. 
GET FREE BOOK—"Guide to Careers" which describes 
all training offered in ELECTRICITY and TELE-
VISION-RADIO ELECTRONICS—no obligation; 
NO SALESMAN WILL CALL. 

Coyne Electrical School. 1501 W. Congress Parkway 
Chartered Not For Pistil • Chicago 7, Dept 69-23C 

MAIL COUPON OR WRITE TO ADDRESS BELOW 

COYNE ELECTRICAL SCHOOL 
Dept. 69-23C—New Coyne Building 
1501 W. Congress Pkwy., Chicago 7, III. 
Send BIG FREE book and details of all the training 
you offer. However. I am especially interested in: 

I: Electricity ID Television E Both Fields 

Name  

Address  

City 

Coyne brings you MODERN-QUALITY Television Home Train-
ing; training designed to meet Coyne standards at truly lowest cost 
—you pay for training only —no costly "put together kits." Not an 
old Radio Course with Television "tacked on." Here is MODERN 
TELEVISION TRAINING including Radio, UHF and Color TV. 
No Radio background or previous experience needed. Personal 
guidance by Coyne Staff. Practical Job Guides to show you how to 
do actual servicing jobs —make money early in course. Free Life-
time Employment Service to Graduates. 

CHARTERED AS AN EDUCATIONAL INSTITUTION 
NOT FOR PROFIT 

15DI W. Consort Parkway • Chicazir 1, tipi. 69-1123 

6.5. Meow 
t'ojoie- the Inal;hof iun be), ind this froin-
inp. .. the Inrprxt. oldrett. hen ',quipped 
roidmlialsehool elite kind. FoundidlY00. 

State  

BEY:RDOUFINICTABLE WICORLKYNG 
:11hTQEURESTI 

LIKE 1H it 

Send Coupon OP write to address below 
for Free Book 
and full details, 
including easy 
Payment Plan. 
No obligation, no 
salesman will call. 

COYNE Television 
Home Training Division 
Dept. 69-H23, New Coyne Building 
1501 W. Congress Pkwy., Chicago 7, III. 

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

Name  

Address  

City State  
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32 BiG P 
OF BARGAIN 
LIKE THIS: 
Because Radio Shack is one of the world's 
largest dealers in hi-fi components, indus. 
trial electronic equipment, ham radio, 
test equipment, tools, optical goods, rec-
ords and hobby supplies, everything new, 
every bargain, comes to Radio Shack first 
. . . and through these Bargain Bulletins 
. . . to Radio Shack customers. They're 
free and frequent. To be "in the know," 
fill in and mail the coupon below. 

Spend 
35c 
Save 
$100's! 

RADIO SHACK'S 

RADIO SHACK CORP. Dept. 8PR 

AT LAST! Thanks to new FCC 
rulings, anyone can own and 
operate a shortwave radio station 
on the 11-meter band without 
FCC exams! And this complete 
Radio Shack — STANCOR kit 
provides everything you need to 
build a combination transmitter. 
receiver exactly as pictured! 
Order No. 45DX136, Sb. Wt. 11 lbs. 

1960 GUIDE TO 
ELECTRONIC BUYING 

Completely new . . . completely different . . . and a com-
plete directory of everything in electronics for industry, 
for the audiophile, for the hobbyist .. . plus everything in 
hi-fi, ham radio, tools, test and laboratory e,quipment 
all presented in 250 big 8I/2" x 11" pages, big readable 
type with clear pictures . . and including latest technical 
articles written by recognized authorities. 

NTH 
CK 

730 Commonwealth Avenue, Boston 17, Moss. 
Please send me: 

El FREE Bargain Bulletins for full year 
1960 Guide To Electronic Buying @ 35e 

D Transceiver Kit Order No. 45DX136 @ $39.95 
Ei Check D Money D C.O.D. 

Name   

Address 

City Zone Stott 

AFAMICI .57144Cerr 
COR'P'CIAPATVON 

16/ Washongton St.. Boston B. Mn,. 

/30 Commonwealth Ave., Boston I/ Pa 

230.240 Crown St.. Ni,. Maven 10. Conn. 
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. W* HAS BEEN ADDED TO THE 

SOMETHING NIE  
DEVRY TECH TRAINING PROGRAM 

Prepare in Spare Time At Home for a 

JOB THAT PAYS 
REAL MONEY 
à TELEVISION-RADIO-ELECTRONICS 

Many DeVry-trained men who now hold good jobs paying real money were once looking 
for opportunity, yet wondering if they needed advanced schooling, special experience, or 
higher math. They clipped a DeVry Tech coupon, mailed it in—and were pleasantly SUR-
PRISED! Now they work in one of today's fastest-growing fields —TELEVISION-RADIO-
ELECTRONICS. Many have their own profitable service shops. DeVry Tech's "Learn-by-Seeing," 
"Learn-by-Reading," "Learn-by-Doing" training made the difference! You, too, may train at 
home the DeVry Tech way with wonderful, helpful movies, clear texts and valuable home 
laboratory equipment—or in our well-equipped Chicago or Toronto Training Centers. 

Now something NEW' has been added to help you learn more by "doing." You can choose 
to build and keep your own top quality 6-speaker STEREOPHONIC SOUND SYSTEM that will 
provide thrilling enjoyment for years to come. Plans are furnished so that you can also 
build your own speaker cabinets—or we can tell you where to buy them. DeVry Tech's 
specially designed Stereo System includes: 

• Turntable with Stereo cartridge • Stereo Amplifier 
• Stereo Pre-Amplifier • 2 Cross-Over Networks 
• Six Speakers: two 12-in., two 8-in., two 3-in. 

*NEW! 
Build Your Own 

6-Spealcer 
HIGH FIDELITY 
STEREOPHONIC 
SOUND SYSTEM 

... another wonderful DeVry advantage 

Special SHORT COURSE in High Fid,lity Sound 
Reproduction including Sreitiophonic Systems 

also uvonable. Ideal for hobbyists, music 

lovers and those wonting to ADD to their 

incomes. 

MANY OPTIONS! 
NOW ... DeVry Tech men von take their choice of any 

or all of the quality equipment shown above- The Stereo 

System . . the Scope and Meter . . . a 21-inch TV See 
(not pictured) ... or ALL THREE But no matter which 
way you do it, you get practical home training at its 
best . . . the kind you need to get started in the 

fast-moving Electronics field. Send coupon for details. 

171 MOON 
ill Mil 

DEVRY TECHNICAL INSTITUTE 

When you build your own equipment, you 
learn about the working parts. You can 
repair, adjust, maintain. You learn by 
doing—the DeVry Tech way. You put basic 
principles into "on-the-job" practice. 

EMPLOYMENT 
SERVICE 

DeVry Tech off ors r•cl, 
down-to-earth •mploy-
men, servIce to help you 
toward a good lob after 

"One of North America's ,7i'd'deu.°2;',. —ine:ron peu-
Foremost Electronics your o w n '..„,¡„9 o j . 

Training Ce eeeee " MU. 

'Tall Accredited Member of 
IT Notional Home Study Council 

4 1 41 BELMONT • CHICAGO 41, iLL. • Formerly DeFOREST'S TRAINING, Inc. 

Earnings fa:1 

MAIL TODAY FOR FREE FACTS 
DeVry Technical Institute 
4141 Belmont Ave., Chicago 01, Ili., Dept. RTE-P 
Please give me your two FREE booklets, "Pocket Guide to 
Real Earnings" and "Electronics ond You," and tell me how 
to prepare to enter one or more branches of Electronics. 

VACUUM TUBE 
VOLT METER 

SeICH 
WIDE BAND 
OSCILLOSCOPE 

GET 

FREE 
BOOKLETS! 

Clip the coupon now for 

two "aceaklats that answer 
many questions 

about your 
chances for suc-

cess in this Reid. 

"Electronics and 
YOU" and the re-

markable "Pocket 

Guide to Real Earnings" 

(just off the press) are 
your. without obligation. 

Wert corns 

Real 

NAME cia r AGE 

STREET APT. 

CITY ZONE STATE _ 
(-3 Check here If subject to military training. 
DeVry Tech's Canadian Training Center it located at 

2053 626 Rotelown Avenue, broom o 12. Ontario 
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Takes Headaches Out Of 
All Servicing Problems! 

Pew•diewe.-
Transistor Troubles in 12 Minutes! 
Trouble-shoot every type of circuit 
in ALL transistorized equipment! 525 
pages; hundreds of illustrations; 120 
check charts! $5.95 

tie•Atifee 
Record Changer Troubles in 5 Minutes! 
Locate mechanical and electronics 
troubles fast. Covers all makes. 320 
pages; 450 photos; 58 check charts! 
$3.95 

aesre:re" 
TV Troubles in 10 Minutes! 

Find the exact sound or picture trou-
ble in any TV set front 700 possibil-
ities I 300 pages; 300 diagrams, check 
charts! $3.95 
  .. 

e.e.diewe" 
Color TV Troubles in 15 Minutes! 
Covers every type of color TV and 
picture tube! 550 pages; 362 check 
charts, diagrams, picture patterns! 
$5.95 

Simple Check Chart System Saves Time 
These amazing practical handbooks with an ENTIRELY 
NEW METHOD, show you how to find the trouble in ANY 
tv, record changer or transistor circuit FAST! Index tells 
you where to look; famous Check-Charts help you pin-point 
the exile' trouble in minutes! These 
on-the-job books quickly pay for 
themselt in profitable new business 
and valm tinte saved! 

SEND NO MONEY! 
Just mail coupon for free trial. After 
7 days, send only low price or return 
books and pay nothing! If you keep 
all 4 books, send only $3.00 after 7 
days, and $3.00 a month until $19.80 
plus inislagr is paid. 

VALUABLE 

FREE GIFT! 
Send for FREE TRIAL 
OFFER of all 4 Pin-
Point books and get 
FREE book, "Bluer 
Profits in TV" whe-
ther you keepseries 
or not! 

FREE TRIAL OFFER...Mail Coupon Now! 
Educational Book Publishing Div. 
COYNE ELECTRICAL SCHOOL. Dept. 99-RE 
1501 W. Congress Pkwy., Chicago 7, III. 

0 Rush 4-book PIN-POINT Series for 7-day FREE TRIAL per offer 
For individual books, check below. 

• RECORD CHANGER ($3.95 plus postage) 
Li TRANSISTORS ($5.95 plus postage) 
El TV ,E3.95 plus postage) 
O COLOR TV ($5.95 plus postage) 

Name 

Address 

City  Zone...State  
• Check here if enclosing full twice; we nay postage. 7-day 

money-back guarantee. 
 1 

Age 

See Page 72, "Combination Inten om-Radio Set" 

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 Radio Cabinets, Liquor 
Chests, Spice Cabinets, Flower 
Planters, etc. Immediate deliveries 
assured. $7.00, FOB. Chicago. 

TELEPHONES 
TALK 

ROOM 'TO ROOM 
to the 'muse across the 
road, etc. Enjoy your 
own primite telephone 
system! 
Reconditioned c.radle 
phones Guaranteed! 
2 for 

only $6.00 $350 
Each 

lecaynou ssueed.y every-

ttng WRITE FOR ILLUSTRATED BQJLLETIN BB-3 

MICROPHONE, Dept. BB-3, le,?‘Z.., 1-28",e rir. 

for 
DO-IT-YOURSELF SERVICING 
INDISPENSABLE—FOR TV, RADIO, HI•Fl 

Appliances, Autos, Electrical Tools. Used in Home, Shop and Farm, 
Checks Radio and TV Tubes, Components, Voltages and Circuits, etc. 

INEXPENSIVE TO OWN, EASY TO USE 
Anyone con do servicing with this wonderful instrJrnent, pays for itself 
the first tiene you use it. Best value for money. nothing else like it. 

COMPLETE TRAINING COURSE AND SERVICE MANUAL 

INCLUDED FREE WITH EACH INSTRUMENT 

D Send "Dragnyzer" postpaid. I enclose fu I payment of $9.95 
I=J Send "Diagnyzer" C.O.D. I will pay $9.95 plus postage. 
0 Rush me FREE descriptive literature concerning "Diagnyzer " 

Name   

Address   

APPARATUS DEVELOPMENT CO. 
Depl.SM, Wethersfield, Conn. 
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NOW READY. McGraw-Hill's New Train-Yourself Course  

TELEVISION AHD 

RADIO RtFPAIRLNG 

REPAIRING 

RECORD CHANGERS 

FIX TV 
PROFITABLE RADIO 

IR 01181.FSH 031ING 

PRACTICAL RADIO 

SERVICING 

RADIO and 
RECORD CHANGERS 

RIGHT AWAY 
—even if you've never looked inside a set before! 

AT LAST — at Amazing LOW COST — The 
Most Complete TV-Radio Repair Course 
Ever Published. TELLS and SHOWS How 
to Do Every Job Quickly and Easily — 

Make GOOD MONEY, Full or 
Spare Time in the BOOMING 
Repair Business 

AFTER 10 YEARS 
/1 OF PREPARA-

TION — McGraw-Hill's new 6-Volume 
Course brings you everything you need 
tu know to "cre:h in" on the TV-RADIO 
boom. Over 2,350 pages of money-making 
"know-how" by top factory engineers 
and electronic experts. THREE giant 
REPAIR MANUALS tell and show how 
to FIX every trouble the easy way. TWO 
huge TROUBLESHOOTERS tell ex-
actly WHERE to begin. WHAT tools 
to use, HOW to "polish off" every job. 
Complete Home Study Volume guides 
you every step of the way, tells how to 
get ahead fast as a repairman — build 
up your own business, full or spare 
tine, for BIG PROFITS! 

EARN While You Learn 
'Tested —and now used in top schools, 

and repair shops — Course volumes are 
simple enough for green beginners, 
amazed "pros" with new easy methods. 
Starts you doing simple repairs — and 
earning money — from very first chap-
ter. ABC pictures and directions make 
tougher jobs a "snap." Before you fin-
ish you can earn many times its cost. 
NO previous training needed. NO com-

plicated formulas. PLAIN ENGLISH 

pictures and directions cover ANY job 
on EVERY set — tubes, circuits, speak-
ers, new a-cid-c portables, Color TV, 
even what to charge for every job! 

BIG MONEY - Spare or Full Time 

Forget lack of experience. Forget your 
age. Over 40 MILLION TV sets, 13u 
MILLION radius— and the shortage of 
repairmen — mean big money for you. 
Course makes it easy to "cash in," spare 
time or full, start your own business, 
enjoy your work and a big bank account 

SEND NO MONEY 

Try Course 10 days FREE. (We pay 
shipping!) If you don't agree it can get 
you started in a 
money-making re-
pair business—re-
turn it, pay noth-
ing. Otherwise 
keep it. Earn while 
you learn; and pay 
the low cost on 
easy terms. Mail 
coupon NOW. 
McGraw-Hill Book 
Co., Dept. SMA-9, 
327 West 41st St., 
New York 36. N. Y. 

Free AA. THREE Valuable Repair Aids: TV, RADIO, and 

CIRCUIT Detect-0-Scopes (Total Retail Value $3.00) 

.E.Me DETIe-O-SCOPELI 

7.-9„ SCOpe 

rer 71/ orr.Fcr:o-scon 

_rem-

FREE — whether you keep 
the Course or not — THREE 
amazing DETECT-O-SCOPE 
Charts. TV and RADIO Scopes 
enable you to spot all tube 
troubles in a jiffy. CIRCUIT 
Scope spots all circuit trou-
bles. Make fix-it jobs easier, 
faster. 16 x 21 inches. ALL 
THREE ( worth 3.00) yours 
FREE while they last on this 
introductory offer. 

Examine 
Entire Course 

FREE 
for 10 Cloys! 

PROFITABLE 

TELEVISION 

' TROUBLESHOOTING 

6 Btu 
VOLUMES 
including 

Home Course 
Outline! 

Show , how 
to Ger 

Ahead f 4 Wo-kru, 

77'1;IS AMAZING 

OFFER SAVES 

\. YOU $11.851 

PARTIAL CONTENTS 
O Television and Radio Repairing 

- Testing, repairing, re-
placing parts, 566 pages. 700 
"This-Is-How" pictures, dia-
grams. By John Markus, Feature 
Ed., Electronics Magazine. 

A Practical Radio Servicing - 
Easy-to- follow directions, 

diagrams, drawings - with job 
sheet for every repair job. 509 
pages. 473 illus. By William Mar-
cus. Alex Levy, Electronic Train. 
or Experts. 

A Profitable Radio Troubleshooting 
"'" -WHERE to look and WHAT 
to do for every trouble. How to 
avoid costly mistakes, handle 
customers profitably. 330 pages. 
153 "how-to" illus. By William 
Marcus, Alex Levy. 

O Profitable TV Troubleshooting-
Short-cuts to SPOT and FIX 

every trouble-fast, for big prof-
its. By Eugene A. Anthony. Serv-
ice Consultant, General Elec. Co. 

O Repairing Record Changers 
Step-by-step pictures and 

directions - how to set up serv-
ice bench. etc. 278 pages. 202 
A-B-C pictures. By Eugene Eck-
lund, Eng. DuMont Lab., Inc. 
n Complete Home Course Outline 
."" - Getting started in televi-
sion and radio servicing. How to 
get the most out of your Course. 
How to get ahead FAST. By 
John Markus. 

  THIS COLPON SAVES YOU $11.85 
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HI-FI 
KITS 

BUILD THE BEST! 

build quality money-saving 

knight-kits) 
A PRODUCT OF ALLIED RADIO 

ALLIED 
É RADIO 

ELEdiiiMics toe 

7e0OODT) 

INSTRUMENT 
KITS 

HOBBY KITS 

eir 
BUY ON ALUED'S 

EASY TERMS 

ALLIED RADIO 
100 N. Western Ave., Dept. 64,19, Chicago 80, III. 

FREE 196'1 ALLIED Catalog 

see them all in 

ALLIED'S 
1960 ELECTRONIC 
SUPPLY CATALOG 

FREE 
build your own... 

it's easy...it's fun! 

SAVE UP TO 50% 
See the 1960 KNIGHT-KIT line 
—availableonly from ALLIED. 
KNIGHT-KITS are lowest in 
cost, convenience-engineered 
for easiest assembly—the 
only kits with money-back 
guaranteed specifications. 
Send today for the 1960 
ALLIED Catalog—select your 
KNIGHT-KITS—and. . 

SAVE ON EVERYTHING 
IN ELECTRONICS 

Get more for your money in 
Stereo hi-fi systems and com-
ponents; save on recorders 
and tape; Amateur station 
equipment; TV tubes, anten-
nas, accessories; test instru-
ments; electronic parts, 
tubes, transistors, tools, 
books. Send today for your 
FREE 1960 ALLIED Catalog! 

FREE 
catalog 

Name 

Address 

City Zone State  

A LCO 
20,000P per volt 

MULTITESTER 
MODEL TS-60H 

• High sensitivity--20,0001! • Compares with4V2"meters 

P' "oit • Measures 31/4" wide x 41/2 " 

• Modern design j'A6" 

• Exceptionally wide scale • Compact, black bakelite 
arc cabinet 

D.C. Volt Rortge — 5, 25, 250, 500 and 2500 @, 20,0002 
per volt 

A.C. Vfit Ranges — 10, SO, 100, 500 and 1000 @ 10,0000 
, per volt 

D. C. Current — 509 a, 25,-na, 250ma 

Restatonce — 0-6,00011, 60 0009, 

Capacity — .001 mfd-.) mid lw,-10 VAC supply) 
.0001 mfd•.tiOt mid iw '100 VAC supply) 

Decibel — —20db to + 22db $16• 95  complete 

ORDER DIRECT OR FROM YOUR NEAREST DISTRIBUTOR 

A LCO ELECTRONICS MFG. CO. Dept. F.1, 3 Wolcott Ave., Lawrence , Mass 

INVENTIONS 
WANTED! 

140 Wealthy Manufacturers 
Ready to Pay Top Prices 

Do you have an idea for a new product or a way to 
improve a product already in use—patented or un-
patented —you would like to sell for cash or lease 
on royalty? If so, send your name and address on 
a post card—NOW—for FREE details explaining 
how you can turn your "Big Ideas" into big money. 
SCIENCE AND MECHANICS MAGAZINE 
450 East Ohio Street  • Dept. 409 • Chicago 11, Illinois 

40 SCIENCE PROJECTS 
Wonders of science now explained 75 
with 40 fascinating projects you 
can build—Van de Graaff Genera-
tor, Tesla Coil, Wimshurst Static 
machine, solar furnace, chemical balance, cloud 
chambers, satellite 'scope, traveling arc and 32 
other easy-to-make projects demonstrating sci-
entific theory. All included in our big 192-page 
handbook, "Science Experimenter," No. 557. 

Price 754- Order your copy nose! SCIENCE AND MECHANICS, 
450 E. Ohio St., Dept. 315, Chicago 11,  

TIPS FOR CAR OWNERS 
That Will Save You Money 
Want to cut your repair bills? Operating 
costs? Service your own car? Get better 
mileage? These are but a few of the many 
subjects discussed in our 192-page "Car Re-
pair Handbook" No. 560, just out. It's a 
real "how-to" manual every car owner needs. 
Price 75e, postpaid. Order from: 

SCIENCE & MECHANICS, 450 E. Ohio St., Dept. 322, Chicago 11, ill. 
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Only CTS offers you COMPLETE training in all phases of Elec-
tronics. Why be satisfied with less? The new Christy Shop-Method 
Home Training makes learning interesting and easy. You learn 
Radar, Sonar, Electronics, Radio, Television. No previous experience 
needed. You learn by working with actual equipment. Makes learning 
fun. Speeds your progress. Helps you understand quicker and remem-
ber longer. 
You get comprehensive training starting with your first CTS lesson! 

The complete knowledge CTS provides you with gives you a 
broader knowledge, a greater understanding which will mean 
more jobs and a higher income for you for the rest of your life. 

HOME LABORATORY SENT! 
19 TRAINING INSTRUMENTS INCLUDED 

With CTS COMPLETE Home Training Course, you receive a 
Home Laboratory to assemble, use and keep for years of peak 
performance. You receive a Multi-Tester, Oscillator, Signal 
Tracer, Oscilloscope, Signal Generator, Electronic Timer, Re-
generative Radio, Giant-size Television Receiver (optional) as 
well as many other valuable electronic devices. With these you 
will be able to make hundreds upon hundreds of exciting ex-

periments. 

EARN WHILE YOU LEARN! 
EARN $5.00—$6.00 PER HOUR 

Or MORE while still studying! Almost from the very first 
you receive training that enables you to repair radios and 
television sets for friends and neighbors. To install and serv-

ice electronic computers, communication equipment, protective equip-
ment for police and fire departments, etc., etc. 

FREE BOOK—SAMPLE LESSONS SENT 
Get all there is to know about the Christy COMPLETE Electronic 

Course in Radio-Television-Radar-Sonar, etc. A complete, colorful, 
illustrated book on Electronics sent without obligation. 

Also, we will send you Two sample lessons showing how the new 
CTS Shop-Method Home Training Course will train you for making 
big money in your spare time and for building a bright future for 
yourself. 

MAIL COUPON 
TODAY FOR 
CATALOG! 

CHRISTY TRADES SCHOOL, Dept. T-111, 3214- W. Lawrence Ave., Chicago 25 

SIGN, MAIL FOR THREE BOOKS 

Christy Trades School, Dept. T.111, 3214 W. Lawrence Ave., Chicago 25, III. 
Gentlemen: 
Please send me, without cost or obligation, two FREE lessons 
and the new 24-Page illustrated book telling all about the CTS 
Master Shop Method Home Training Course in Radar, Sonar, 
Television, Radio and Electronics, and the many opportunities 
this new field offers. 

Name  Age  

Address   

City  Zone. State  
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EXPLAINS ELECTRICAL 
TERMS IN A JIFFY! 
New Guide Gives Terms, 
Definitions, Formulas, 
Charts and Diagrams... 
A quick easy way to put needed information 
at your fingertips. Examine this New Practical 
Dictionary of Electricity and Electronics FREE 
for 10 days at our rink. 

THE WORKING VOCABULARY YOU MUST 
HAVE. Jain-packed with both standard elec-
trical terms and the latest developments In 
the field, written clearly and simply for begin-
ner and veteran alike. Terms essential in -ry. 
Radio. x-Ray Radar. Automation and all 
industrial applications are covered. 

PACKED WITH DESCRIPTIVE PICTURES. Scores 
of photos, drawings, sketches so clear you can't 
go wrong. Help make terms like "am plidyne," 
"kinescope." "dynamotor" easy to gram). Many 
tables, charts, graphs, most-used symbols. 

SEND NO MONEY. JUST SEND NAME. Fill in 
coupon below and get The Practical Dictionary 
of Electricity and Electronics for FREE 10-day 
trial examination. Pay nothing now. Pay noth-
ing to Postman on delivery. 

AMERICAN TECHNICAL SOCIETY, Dept. LIO6 
848 E. 58th Street—Chicago 37, Illinois 

0.- e 
Wine 
11 Mean 

II You Keep It 

Only $595 
Others Cost up 

to $20.00 

INCLUDES HANDBOOK 
Partial Contents: 
• Formulas 

Electrical 
Electronics 
Inductance 
Capacitance 

• Tables 
Measurement 
Letter Symbols 
Color Coding 

. Diagrams 

. Graphical Symbols 

MAIL COUPON •• FREE 10 DAY TRIAL 
- AMERICAN TECHNICAL SOCIETY, Dept. U06 
848 E. 58th Street, Chicago 37, Illinois 
Send me THE PRACTICAL DICTIONARY OF ELECTRICITY AND ELECTRONICS 
tor 10-day FREE EXAMINATION. If l keep the book I will send you $5.95 plus 

g shipping within 10 days. Otherwise. I will return it and owe you nothing. 

MY NAME  

I ADDRESS  

I clry 
LWe pay shipping coals It you enclose $5.95 with this coupon. Same rotund quarantea....1 

ZONE STATE 

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

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

OPTICAL BARGAINS 
WAR SURPLUS!—INFRARED SNOOPERSCOPE 

Govt. Cost $900—Bargain at $39.50 
Converts infrared to visible light. See in 
total darkness without being seen. Use in 
lab, factory, classroom, etc. Completely 
Portable. Operates on two flashlight bat-
teries (not included). Image is quite good, 
may be made even better by careful focus-
ing. Size 11 1/2" x 8". Weight with carry-
ing case 12 lbs. No infrared light source 

furnished. (See below.) 
Stock No. 85,098. HP ......S39.50 f.o.b. Barrington, N. J. 

INFRARED LIGHT SOURCE AVAILABILITY! 
INFRARED LIGHT SOURCE AVAILABILITYI 

You will need a ii 'volt transformer or 8 V auto battery to 
operate. 
Stock No. 80,035-1IP $10.00 postpaid 

Order by Stock No.—Check, M.O.—Money-back Guarantee 

FREE CATALOG! FEATaI0NG'AgnIt 1000 
OPTICAL BUYS 
OPTICS FOR INDUSTRY! 

Optics for the space era . . . Satellite 
Scopes, Astronomical Telescopes, etc. 

MANY ON-THE-JOB HELPS . . . QUALITY CONTROL AIDS! 
Write for this amazing Catalog! You won't be sorry. 100 
pages—hundreds of illustrations, charts, diagrams. A treasure-
house of optical information . . bargains galore. Optics for 
industry! Scopes for observing Satellites, Moon, Planets, 
Rockets. Optics for research labs, experimenters, hobbyists! 
Instruments for checking. measuring—to speed your work. 
improve your quality, cut your coats, Many math learning and 
teaching aids. 
We give you FACTS, no fluff. Tell you what I, Edmund 
is—how it works—where It's usedl OPTICS .2.04e< 

< 

COMPARATORS. MAGNIFIERS, MICROSCOPES 
Countless war surplus bargains—ingenious op-
tical tools from foreign lands. Thousands of op-
tical components: Infrared telescopes, snooper. 
scopes, microscopes, magnifiers, lenses, prisms, 
wedges, mirrors, mounts—accessories of all 
descriptions. Shop the Catalog of America's 
greatest optical marl. 

REQUEST FREE CATALOG "HP" 
Osage a, SIOCK somata . /OM ..... Oa OOMI Olaf,. lold/ACOON 0Otaarer,/•• 

EDMUND SCIENTIFIC CO.,BARRINGTON, N. J. 

AMAZING TRANSISTOR 

RING RADIO 
and most novel Iran. 
Here is the smallest $3 49 

• 
sister radio ever! Eas-
ily assembled circuit employs PNP 
transistor amplifier and micro-diode 
detector. Ferrite inductor tunes 
standard broadcast band. Power sup-
plied by novel, self-contained dry 
charge galvanic cell for which mate-
rials are included. This unique kit 
available only from us, ideal for 
school projects, experimenters, and 
all interested in novel devices. 
EVERYTHING needed to assemble 
the Ring Radio (plastic case, diode, 
transistor, etc.. etc.) sent postpaid 

for ONLY $3.49. Use your own earphone or order below our 
specially priced precision midget phone. 

WRIST RADIO-53.95 

Hundreds of radio experimenters have assembled this combination 
Wrist: Pendant & Pocket Clip TRANSISTOR RADIO with great 
success. Complete set of parts includes PNP Transistor, micro-
glass diode, plastic case, bakelite chassis plate, ferrite inductor 
tuner, knob, ceramic capacitor, pocket clip, hardware, hookup 
wire, etc.—ALL for $3.95 postpaid. Set works on a v., 12e 
battery sold by hearing aid dealers In your town. Uses any stand-
ard magnetic earphone or we'll furnish precision 8000 ohm hear-
ing aid phone (retail price: $11: not a cheap Import) for only 
53.49. Illustrated instructions. All orders shipped 1st Class 
Mail U.S. & Canada. Sorry. no COD's. 

ELECTRO-MITE® —SPRINGDALE 636-Z, 
CONN. 



ae  RCA lieletUTES 
OFFERS YOU THE FINEST 
OF HOME STUDY TRAINING 

Otlt funatetteats 
COURSE -T 

aCTROntiCS FOR agorimioe 

The equipment illustrated and text material you get 
with each course is yours to keep. Practical work with 
very first lesson. Courses for the beginner and the 
advanced student. Pay-as-you-learn. You need pay 
for only one study group at a time. 

SEND FOR THIS 
FREE BOOK NOW 

Resident School courses in 
New York City offer compre-
hensive training in Television 
and Electronics. Day and eve-
ning classes start four times 
each year. Detailed informa-
tion on request. 

11 

RCA INSTITUTES, Inc. Home Study School RIRE-9f 
A Service of Radio Corporation of America 

350 West Fourth Street, New York 14, N. Y. 
Without obligation, send me FREE 64-page CATALOG 
on Home Study Courses. No salesman will call. 

Name  
Pledse print 

Address  

City  Zone.. .State  

Korean Vets! Enter discharge date 

CANADIANS—Take advantage of these same RCA 
courses at no additional cost. No postage, no customs, 
no delay. Send coupon to: 

RCA VICTOR COMPANY, LTD. 
5001 Cote de Liesse Rd., Montreal 9, Que. 

To save time, paste coupon on postcard 
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Complete Training 
FOR BETTER RADIO-TV SERVICE JOBS 

ONLY 

$1 3 
for the complete 

2-volume 
course 

3 MONTHS TO PAY 
"41111" 

Let these two great Ghirardi training hooks teach you to 
handle all types of AM. FRI and TV servitm jobs by approved 
professional methods—and watch your efficiency and earnings 
soar! 

Each book is a complete service training guide. Each con-
tains complete data un modern methods and equipment—not a 
re-hash of old, out-of-date material. Each is co-authored by 
A. A. Ghirardi whose famous RADIO PHYSICS COURSE and 
NIODERN RADIO SERVICING were, fur 2 0 years, mure widely 
used for military, school and home study training than any 
other books of their type! 

THE NEW Ghirardi 
RADIO-TV SERVICE LIBRARY 

Almost 1500 pages and over 500 clear illustrations show 
step-by-step how to handle every phase of troubleshooting and 
sem it•ing. 

1—Radio and Television Receiver 
TROUBLESHOOTING AND REPAIR 

A complete guide to profitable professional methods. For the 
beginner, it is a comprehensive trait,iitg course. For the experienced 
serviceman. It Is a quick way to "brush tip" on specific jobs, to 
develop improved techniques er to mid fast answers to puzzling 
service problems. Includes invaluable •tsteP-by.step" service charts. 
82() pages. 417 illus.. price 57.50 separately. 

2—Radio and Television Receiver 
CIRCUITRY AND OPERATION 

This EntLisice volume i, the ideal suide tor servicemen who real-
ize it pays to know what rt•ally makes modern railiit.TN' receiVers 
"tick" and why. Gives a eomplete understanding of hasic circuito 
and circuit variations: how to recognize them at al glance; how to 
eliminate guesswork :Ind useless testing ill servicing then.. 417 illus. 
Price separately $6.75. 

Special low price ... you save $1.25 
If broken into lesson form and st•nt tO V4111 as a t•etiurse." Yott 51 

regard these two great books as a bargain at 550 or mole! 
Under this new offer. you save 81.25 on the pride m 

hooks-and liave the privilege uf paving in easy Installaiists white 
you use them! And you pay 813.1,0 tor both Em •••-•t•-

w.ot tor. learn last :out 11,111! 

— - STUDY 10 DAYS FREE! — — — 
Dept. MH-99, RINEHART & CO.. Inc. 
232 Madison Ave., New York 16, N. Y. 

Send books below for Ill-day FREE ENAN1INATION. In to 
days I will either roto it price indicated (plus PoStaget or 
return books PostIntid on' , owe you 1.-nnine• 
II Radio & TV Receiver TROUBLESHOOTING 6 REPAIR IPrice I 

57.50 separately; 

:1 'Radio & TV CIRCUITRY & OPERATION Price $6.75, 

Check L17. Iso1.2:10Neevli-gAre42 of OFFER I 
f alive log books at 

sPeetal price of only $13.00 for the two. (Regular trice g 
514.25 . . . you save $1.25.1 Payable at rate of $4 Idos 
postage after 10 days if you decide to keep books and Oil a 
month fur 3 Months until the total of $13.00 has been itaid. I 

Name 

Address 

City, Zone. State  

gye.A _Lew on for TittitreE I ,11110TING & REPAIR  
57.25 Mr 1.11-1CCITRY ti oPERA'I" • t, • s -à.1)11 toy Irldtt, 

MI1 aRM IRO laB BB Ma BM Ma BM MMMMM 

ALL BAND TRAP ANTENNA! 
Reduces Interference and 
Noise on All Makes Short 
Wave Receivers, Makes 
World Wide Reception 
Stronger. Clearer on All 
Bands! 
Complete as shown total length 102 ft. with 87 IL of 72 oh!, 
balanced feedline. Hi•ionmet molded insulators and sealed 
automatic rrequeney chanztug resonant traits tIVt• ok. 1' 
long.. You just tune to desired MI WI for beamlike results. Es-
mdlent for All, world wide short wave receivers and mitateto 
transmitters. For NOVICE AND All. CLASS AM A'11 LIZ,. No 
EXTRA TUNERS ()Ft GAIttierS NE.EDEO! I:1014MM.-
antennas with better performance guaranteed. No li.111) 
HOUSE APPEARANCE! EisV INSTALL.CrION! 
so•40.20.15.10 meter hands. Complete. assembled ..512.95 
40-20•15•10 meter imods. 54 ft. :intermit. assembled..9.11.95 
so.15-10 Dual Trap. 24 ft. Antenna. asseimiled   5111.95 

SEND ONLY $3.00 cash. ch., 1111.1 and pay Is-Lilian balance 
ti it. plus postage 011 arrival or send tull m tor postImot 

ry. Available only fret, 

WESTERN RADIO . Dent. ARE-9 . Item iiey. Nebraska 

For ALL Amateur Trans-
mitters, Guaranteed tor 
300 Watts Power for 
Pi-Net or Link Direct 
Feed, Light. Neat, Weath• 
erproot. 

The Battery That's Used in Guided Missiles 
Now Released as Government Surplus 

For Photography, Aircraft, Models, $1.95 
Searchlights, Radios, etc. 
siott•retl-platv Nickel.Cathnium alkaline storage 
batteries designed Ir ''Nike'' Missile and 1105V 

sUrlittlo dlle to design eitange. A lifetime battery 
with no known limit of service lover 5000 re-
charges on test without hiss of capacity,. Other 
features: Virtually indestructible, lllll pact & light-
weight, withstands heavy shock and vibration. Flat 
mdtage eurve during diseharge. retains charge 
year or more. high ilischm•ge rate up to 50 amps. 
for this cell, no vorrosive fumes to harm clothing 
or equipment. spill-proof eonstruetion, discharg9 
in any position. indefinite storage without deteri. 
oral i.111. operates in temperatures -kW° F. to 
4- 21111 - E. Each eell is approx. 10 ...Pere Itou" 
eatmeity. nominal voltteste per cell is 1.2 volts. 
IA It V. battery requires 5 'ello., tell size 6" H. 
x 2" W.si.," T. Wt. 6 oz. ea. Uses Potassium. 
Hydroxide 130 , ml electrolyte. Negligible loss 
ilitriug lifetime serviee. .1,1,1 only distilled water 
onee a year. A fraenisi m covvroment eost. 
Used Test Cells  $1.95 ea. Postpaid 
Brand New Cells 295 ea. Postpaid 

All eeligrommoteed to y • sat isfaCtig ell or moneY t•ef lllll led 'less Postage,. 

ESSE RADIO COMPANY, Dept. X1 
42 W. South Street Indianapolis 25, Indiana 

40 Easy-To-Build 
Radio Projects 

11 you enjoy building electronic equipment, here is a big 192-pag 
handbook. "Itadlo-TY Experimenter.- No. 551, that lo a M1'89' for 
every radio fan. It gives plans and Instruel ions for building over 
40 different electronie projects from a sling& crystal headset to a 
>un- powered, 100-traii•istor radio. Tells how to repair simple radio 
troubles, hose to test Ty and radio tubes, how to solder, how to buy 
the right lape reeorder and many oilier repair and maintenance litho 
that will sate you money: plus "White's Radio Log." a directory 
of almost 5.000 AM 1-'1-'11" and world-wide short wave stations. 

You'll he amazed al the valuahle information in this handy 
manual. \nil lied think 411 projects you can build for only T. 
Order el 5. "ILirlio-TV Experimenter." No. 551 -NOW! 

SCIENCE AND MECHANICS 
450 East Ohio Street Dept. 321 Chicago 11, ill, 

, 

peritneelît, 
Om 40 P 

VI el It 11 Ned 

Only 

754 
Tells How to Build 

Code-Practice Buzzer 
Experimenter's Test 
Bench 
Electronics "Numbers 
Game" 
Instant-Ready Intercom 
Dry Cell Charger 
True-Fidelity Amplifier 
B-Battery Eliminator 
Split-Powered Oscillator 
Midget Record Player 
Crystal Microphone 
Photo-Electric Controllers 
Magnetic Pendulum 

• Coil-Winding Machine 
• Transistor Wrist Radio 
• Battery Charger for 

Flash Bulbs 
• Transistorized Electronic 

Megaphone 
• One-Tube Electronic 

Organ 
• Versatile Oscillator 
• Tester for Dry Cells 
• Slide Wire Resistors 
• Signal Tracing 

Troubleshooter 
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The COLUMBIA ® RECORD CLUB now offers 

ANY 6 STEREO RECORDS $5e 
only up to $35.88 

1. Night and Day, 
plus 11 more hits 

MARCHE SLAV 
CAPRICCIO ITALIEN 

NIGHT ON 
BALD MOUNTAIN 

MITROPOULOS 

NEW YORK PHILHARMONIC 

7. Three brilliant 
hi-fi showpieces 

ELLINGTON ilk 
INDIGOS 

31. Solitude, Au-
tumn Leaves, etc. 

BEETHOVEN: 
PASTORALE SYMPHONY 

BRUNO WAITER 
COLUMBIA SYMPHONY ORCH 

37. Lovely "musical 
portrait of nature" 

3. Didn't It Rain, 
God Is Real, etc. 

21. Four dashing, 
fiery rhapsodies 

flOWERDRUM 
SONG 
ORIGINAL 
BROADWAY-
CAST tPe 

atner.1':ar 

RODGERS& HAMMERSTEIN 

15. Broadway's 
newest smash hit 

SING 
ALONG 

WITH 
HITCH 

WITCH MILLER ANO IKE GANG 

5. 16 favorites - 
Sweet Violets, etc. 

BERLIOZ: 
StIMPHtlarrE FANTASTIQUE 

RL 

NEW YORK PHILHARMONIC 
MI TROPOULOS. Loa 

11. Berlioz' most 
popular work 

NORMAN 1.1.113OFF 
CHOIRgejek 

THE LAMP IS LOW 

STRANGE MUSIC 

MV REVERIE 

9 more 

9. No Other Love, 
Our Love, 10 more 

ROUMANIAN 
RHAPSODIES I 62 

HUNGARIAN 
RHAPSODIES 1 A 2 

MENDELSSOHN: 
ITAUAN SYMPHONY 

HAYDN: 
LONDON SYMPHONY 

Bernstein ergF:' 

PIIISNARNOWC 

2. A beloved 
American classic 

Ella Fitzgerald 
SINGS 

RODGERS 
AND 
HART 
VOL. I 

A 4,v-e, RECORD 

50. Where or When 
Marflattan, 10 more 

RAY CONNIFF and orchestra 

'S MARVELOUS 

JOHNNY MATHIS 

111 CEO 

B. What'll I Do, 
Warm, 10 more 

6. Complete score 
of this hit musical 

LISTENING IN 

DEPTH 

AN INTRODUCTION 

. TO COLUMBIA 
STEREOPHCNIC SOUND 

if you join the Club now - and agree to purchase 
as few as 5 selections from the more than 100 to 
be made available during the coming 12 months 

* If you now own a new stereo phonograph, or plan 
to purchase one in the future - here's an opportunity 
to receive SIX new stereo records - retail value up 
to $35.88 - ALL SIX for $5.98 
* You enroll in either one of the Club's two stereo 
Divisions: Classical or Popular - whichever one best 
suits your musical taste 
* Each month the Club's staff of music experts 
selects outstanding recordings that deserve a place 
in your new stereo record library. These selections 
are described in the Club's entertaining Music 
Magazine, which you receive free each month 
* You may accept the selection for your Division, 
take any of the other records in both Divisions, or 
take NO record in any particular month 
* Your only obligation as a member is to purchase 
five selections from the more than 100 Columbia 
and Epic records to be offered in the coming 12 
months ... and you may discontinue membership 
any time thereafter 
* After purchasing only five records you receive 
a Columbia or Epic stereo Bonus record of your 
choice free for every two additional selections you 
buy from the Club 
* The records you want are mailed and billed at 
the regular list price of $4.98 (Classical Selections, 
$5.98), plus a small mailing charge 

0. Be My Love, 24. 16 classical * Mail coupon below to receive your 6 records 
Where or When, etc. and pop selections 

Tchaikovsky 
• PATHÉTIQUE 

SYMPHONY 
;. Mitropouiloa, 
4 

New  
Pfiilha York 

30. A "must" for 
any record library 

EL,AIEI. Is 

• • -, • 
PEDALS AND 
.P «ID' E L .I.T-Y7 

II lai 

111.100Y COLE, Org•ro 

22. Organist Cole 
plays 11 hit tunes 

• 
E • 
STRAVINSKY F 
g FIREBIRD SUITE 'RR T 

ICHAIKOVSKY AN( 

ROMEO AND JULIET vr‘ 
LEONARD IMIINSIEIN 

NEW TORN PHILHARMONIC 

12. Let's Dance, 29. High-spirited, 16. Two colorful, 
jubilee, 7 more gay symphonies exciting scores 

CRIER: 
Puro Cucuta 

RACIOUNINOff: 
Mundy ER E 
%auEl Plum 

PHILIPPE 
ENTREMONE par 

Fliadelea 
Orchestra, 
Eugene Ommly 

25. Two very pop- 33. 11 beautiful, 9. Always, Please, 
ear piano works immortal melodies Speak Low, 9 more 

BELOVED 
CHORUSES 

MORMON TABERNACLE 
CHOIR 

PHILADELPHIA ORCH. 

40. "Hallelujah", 

The 
Columbia 

Record 
Club 
Terre Haute 

27, Granada, La 49. That's All Over, 
"Finlandia", etc. Paloma, 11 more One More Ride, etc. I"ndiana 

NOTE: Stereo records must be played 
only on a stereo record player 

COLUMBIA C) RECORD CLUB, Dept. 246-1 
Stereo Section, Terre Haute, Ind. 
I accept your offer and have circled at the right the 
numbers of the six records I wish to receive for $5.98, 
plus small mailing charge. Enroll nie in the following 
Division of the Club: 

(check one box only) 
El Stereo Classical D Stereo Popular 

I agree to purchase five selections from the more than 
100 to be offered during the coming 12 months, at 
regular list price plus small mailing charge. For 
every two additional selections I accept, I am to re-
ceive a 12" Columbia or Epic stereo Bonus record of 
my choice FREE. 

Name  
(Please Print) 

Address  

City ZONE. .State  
ALASKA and HAWAII: write for special 

membership plan 
CANADA: address 11-13 Soho Street, Toronto 28 

If you wish to have this membership credited to an 
established Columbia or Epic record dealer, au-
thorized to accept subscriptions, fill In below: 

Dealer's Name  

Dealer's Address 302 
d • .1Mumne.s..• Q. ••Lp,.•• t M.. ca. It,. 1:1Columpl• ftecords Sales Curp 

CIRCLE 6 
NUMBERS: 

1 21 

2 22 

3 24 

5 25 

6 27 

7 29 

8 30 

9 31 

10 33 

11 37 

12 40 

15 49 

16 50 

19 

F-8.5j 
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To guide you to a 
successful future in 

ELECTRONICS 
0 -TV 

COMPUTERS 
ELECTRICAL 
ENGINEERING 

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

SALES • DEVELOPMENT 
ELECTRICAL POWER • ROCKETRY 

RADAR • RESEARCH 

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

MILWAUKEE SCHOOL OF ENGINEERING 

MAIL COUPON TODAY! 

Milwaukee School of Engineering 
Dept RTX-160 1025 N. Milwaukee St., Milwaukee, Wis. 

Please send FREE "Your Career" booklet 
I'm interested in 
D Electronics D Radio-TV D Computers 
D Electrical Engineering D Mechanical Engineering 

Name — . 
PLEASE PRINT 

Address._ 

City Zone State 
El I'm eligible for veterans education benefits. 

Discharge date M5•117 
ke.  

10F THESE ILLUSTRATED "HOW-TO-DO-IT" BOOKS 

Take Your Pick 

Boat 
Builder's 

ollasretteS 
, 

Car Owners 
handbook 

Do It ̀ horse 

Only 7e each 
Here's Imrpain you don't want 
tu miss: 5 Bug 192-page books 
jam-packed with plans and in. 
structions for building hundreds 
of projects-75C each, or less if 
you buy two or more. Order copies 
NOW for your library. 

547 BOAT BUILDER'S HANDBOOK 
Giles plans and instructions for 
building 21 action-tested boats In-
cluding a 3-point raring hydro-
plane, sailing catamaran, ocean-
going outboard, eabln cruiser, all-
purpose pram. Inboard skirt rac-
ing runalmut, canoe. motor sailer, 
dinghy, sailboat, plus plans for 
making a tiller-glass hull without 
a mold, boat trailers, basic navi-
gation for beginners. outboard 
servicing anti unieh, notch more. 

550 INCOME OPPORTUNITIES 
Now you ean gain financial little. 
pendent:el here are 30 actual ruse 
studies explaining how other pet, 
ple have started their own busi-
nesses with small investments. 
Tells how lo sell your services. 
your products, your ideas. 

552 CAR OWNER'S HANDBOOK 
An eneyelopedia of Information for 
doing maintenanee atol servicing 
jobs that will give your ear MP 
Performance; increase gas mileage: 
remedy road stalls; sate on oil; 
stormproof your ear; repair muf-
flers; silence body noises; service 
carburetors; overhaul brakes; sers. 
ire beaters: etc., plus the lowdown 
on gas additives and station wag-
ons--informat ion that will sate 
you hundreds of dollars. 

553 DO IT YOURSELF 
Explains AS ways to save on home 
improvements and repair such as 
installing tent fans. adding kiteh-
en space. upholstering furniture. 
hanging doors. repairing drive-
ways, planting etergreens. flying 
balky flush tank:, building cab-
inets for book and reetint sheltes_ 
shelf amplifier systems, 

557 SCIENCE EXPERIMENTER 
Wonders of scienee now explained 
with 40 fascinating projects you 
can Ituild--250.000-Volt Van de 
Graaff Generator. 'resta Coll. 
Winishurst S11 ir solar 
furnace, light ray tracer. cloud 
chambers, satellite 'scope. high-
voltage traveling are, weather in: 
stroments. talking coil:, and 30 
other easy lo-inalte Project,. 

SAVE MONEY! 
Price of first handbook, 75C: each 
additional handbook ordered at 
same time only 50C each. Rush 
coupon! 

RUSH THIS ORDER FORM 

Science and Mechanics Magazine, Dept. 318 
450 East Ohio Street, Chicago 11, Illinois 

Enclosed is S  Please send the books whose 
numbers I have eneircled 

547 550 552 553 557 

Name   

Adarese   

City, Zone & State  

SATISFACTION (WARANTEED OR YOUN MONEY BACK 
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Superior's New Model 70 UTILITY TESTER® 

FOR REPAIRING ALL ELECTRICAL APPLIANCES 
and AUTOMOBILE CIRCUITS 
As an electrical trouble shooter the Model 70: 
• Will test Toasters, Irons, Broilers, Heating Pads, Clocks, Fans, Vacuum Cleaners, 

Refrigerators, Lamps, Fluorescents, Switches, Thermostats, etc. 
• Measures A.C. and D.C. Voltages, A.C. and D.C. Current, Resistances, Leakages, etc. 
• Will meastnee current consumption while the appliance  under test is in operation. 
• Incorporates a sensitive direct-rea eIriFie7istance range- 7. v FicV-wril measure all 

resistances commonly used in electrical appliances, motors, etc. 
• Leakage detecting circuit will indicate continuity from zero ohms to 5 megohrns 

(5,000,000 ohms). 

As an Automotive Tester the Model 70 will test: 
• Both 6 Volt and 12 Volt Storage Batteries • Generators • Starters • Distributors 
• Ignition Coils • Regulators • Relays • Circuit Breakers • Cigarette Lighters • Stop 
Lights • Condensers • Directional Signal Systems • All Lamps and Bulbs • Fuses 
• Heating Systems • Horns • Also will locate poor grounds, breaks in wiring, poor 

connections, etc. 

INCLUDED FREE This 64-page book—practically a condensed course in electricity. Learn by doing. 

Just read the following partial list 
of contents: What is electricity? • 
Simplified version of Ohms Law • 
What is wattage? • Simplified 
wattage charts • How to measure 
voltage, current, resistance and 
leakage • How to test all electrical 

appliances and motors using a sim-
plified trouble-shooting technique. 

• How to trace trouble in the elec-
trical circuits and parts in auto-
mobiles and trucks. 

Model 70 comes 
complete with 
64 page book 
and test leads. 

Only 

'15" 
Superior's New Model 82A A truly do-it-yourself type 

1) CO 
e 

Ys'i3 , 
o 

• • ---",cr 

TUBE TESTER 
TEST ANY TUBE IN 10 SECONDS FLAT' 

Insert It Into a num-
@Turn the filament()bered socket as desig-

selector switch to posi- noted on our chart 
lion specified.  (over 600 types in-

cluded). 

THAT'S ALL! Read emission quality direct on bad-good meter scale. 
Production of this Model was delayed a full year pending 
careful study by Superior's engineering staff of this new 
method of testing tubes. Ulna ly5 /Le inst urjrg mislead =LI 
We claim Model 82A will outperform similar looking units 
which sell for much more—and as proof, we offer to ship It 
on our examine before you buy 

Model 82A comes housed in handsome, 
portable Saddle-Stitched Texan case. $ 

(Picture Tube Adapter available for $5.50 
additional) 

FEATURES: 
• Tests over 600 tube types. • Dual Scale meter permits 
• Tests OZ4 and other gas- testing of low current tubes. 
filled tubes. 
• Employs new 4' meter with 
sealed air-damping chamber 
resulting-In accurate vibration-
less readings, tubes tested simultaneously. 
• Use of 22 sockets permits 
testing all popular tube types • Ultra-sensitive leakage test 
and prevents possible obso- circuit will indicate leakage up 
lescence. to 5 megohms. 

SHIPPED ON 

• 7 and 9 pin straighteners 
mounted on panel. 

• All sections of multi-element 

Press down the qual-
ity button— 

6" 
APPROVAL 

NO MONEY WITH ORDER -- NO C.O.D. 
Try any of the above 
Instruments for 10 
days before you buy. 
If completely totaled 
then send down pay-
nient and pay balance 
os Indicated on  
No I eeeeeee o,. fi  

eeeee Aded I If not 
completely satisfied 
  unit to us, no 
enpleinti rt. 

r moss ELECTRONIC, INC. 
I Dept. D-650 3849 Tenth Ave., New York 34, N. Y. 

l Please send me the units checked on approval. Tr 
1 cwoieneotelesiaetsistfloerd  finawni ceIl pcabyarognesthaedjee terms specified 

, I will return after a 10 day trial positively cancelling 
a all further obligation, 

L... 
O Model 70  Total Price $15.85 

$3.85 within 10 days. Balance $4.00 
monthly for 3 months. 

- 
Name  

Address  

City   Zone State...... 
All prices net. F.O H., N.Y.C. 

El Model 82A Total Price $36.50 
$6.50 within 10 days. Balance $6.00 
monthly for 5 months. 

D Include Model 82A Picture Tube Adapter at $5.5j13 
.111, UM 
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Service Any 
TV Set Like a"PRO" 
Brand-New Edition of 
Famous Shop Manual 

Will Lick "Tough 
Dogs," Save You Time, 
Increase Your Income 

25% to 65%! 

MAN. if you've ever 
cussed over a tough 

repair . . . if you've 
ever wanted more mon-
ey . . . if you've ever 
wanted your business 
and reputation to grow 
. . . here's a powerful 
shove in those directions 
— the new Television 
Receiver Servicing! 
Everything . . . and 

that means every new 
idea, every technique, 
every profitable practice 
... collected from little 
repair shops, part-time 
servicemen, big research centers . . . all the 
"red meat" of 1'V maintenance, repair and 
service has been collected into this big 300-
page guide and manual. 

Huge ... Yet So Easy to Use! 
You want quick facts on how to deal with tough antenna 

installations and ghost problems? Turn to Chapter 1 and get 
many field tested suggestions. What frequency an antenna 
should be cut to? Turn to page 6 and 4 columns of dear 
explanation, with examples. What does an ideal video amplifier 
response curve look like? Page 127 illustrates it for you. What 
should you know about servicing color television receivers? 
Read the simple text from page 281 to page 300. Antennas 
(30 pages) . . . installing TV receivers (12 pages) . . . test 
equipment (27 pages) . . . RF, IF and video detector stages 
(45 pages) . . . video amplifiers (12 pages) . . . AGC systems 
(10 pages) . . . picture tubes, test patterns, deflection systems 
(83 pages) . . . receiver alignment (20 pages) . . . UHF . . 
Color (32 pages) . . . there's even an easy-reference trouble-
shooter's chart, and end-of-chapter questions, plus a complete, 
subject-by-subject index to put everything at your fingertips 
fast! With all this material, 421 pictures, 15 chapters. ex-
plained in A-B-C fashion, it's no wonder that TV Receiver 
Servicing is the "Bible" of the industry! 

10-Day FREE Examination for Readers 
of This Magazine 

Use this for ten full days at our expense. Put its good 
sense to work on your toughest problems. If you're not 100'4, 
sure it's the biggest profit-making and time-saving friend you 
ever had, return it. You owe nothing. But mail coupon now. 
Once this printing is gone, it will take months lo rush out 
another. 

D. VAN NOSTRAND COMPANY, INC. 
Dept. 899, 120 Alexander St., Princeton, N. J. 

TELEVISION 
RECEIVER 
SERVICING 
,„ KOIR 

i p.vsse4 
• 

r — —  Mail This for Free-Use Copy 
— — 1 

D. VAN NOSTRAND COMPANY, INC. 
II Dept. 899, 120 Alexander St., Princeton, N. J. 
I Please send me—for 10 ilays• FREE USE—a copy of the new 

4th Edition of Television Receiver Servicing. If no pot umn• 
I pletely sure it will inerease my income ley at least 47, I 

return it within 10 days and owe nothing. Otherwise VII pay 
I $2.50 down, plus small delivery charge. then $2.00 a month I 
1 for two months as full payment. 

IN I ame   

Street   

City  Zone. .State  

I SAVE POSTAGE by 000lxoing return pr,n,tege, money back $6.50 with 
Lin Canada: 2 nge 5 Hollir Rd., Toronto 16 Price slightly higher.) a 

sum me. v.. am H. mew we. yes 'me 

SAVE MONEY 
on your next Car: 

Be one step ahead 
Use CAR BUYER'S CHECKLIST 

When you're shopping for a car, you can't 
afford not to know everything about the 
deal offered you by one dealer as com-
pared to that offered by others. 
Nine times out of 10, uncertainty, a poor 
memory—or a dealer's intentional vague-
ness of language—is going to cost you 
money. 
Get it in writing, make certain you know 
exactly what kind of deal each dealer 
you've seen is prepared to make. Check off 
every item, term, condition and cost. 
Then, in the quiet and privacy of your home, 
compare deals, do your own pencil work— 
and save money. 
Use the Car Buyer's Checklist, a 4-page, 
simple but comprehensive form designed 
by the editors of SCIENCE AND MECHANICS to 
help you make the best and most econom-
ical new or used car buy. Every item cov-
ered, every cost itemized, every condition 
cost-assessed. 

Three Checklists for 50e or a 

packet of eight for $1.00 

SCIENCE AND MECHANICS 
450 East Ohio St., Dept. 217, Chicago 11, III. 
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TELEVISION 

GOON JOBS ...MORE MONEY 
SECURITY... ALL CAN BE YOURS 

YOU are needed in the great modern Tele-
vision Electronics industry. Trained techni. 
tiara are in growing demand, at excellent 
pay, in sales and service, manufacturing, 
broadcasting, telecasting, communications. 
research, and many other important brandies 
of the field. National Schools Master Shop. 
Method Training, with newly added lessons 
and equipment prepares you in your spare 
time r:ght in your own home for these fasci-
nating opportunities. OUR OUTSTAND-
ING METHOD IS PROVED BY THE 
SUCCESS OF GRADUATES ALL OVER 
THE WORLD! 

YOUR TRAINING IS ALL INCLUSIVE 

We prepare you for a long list of job 
opportunities. Thousands of TV and Radio 
receivers are being sold every day—more 
than ever before. And, now, Color TV is 
here. Applications of Electronics in industry 
—AUTOMATION—are growing in tre-
mendous strides. The whole field is alive — 
opening up new, important jobs rapidly. 
National Schools complete training program 
qualifies you in all phases of the industry. 

RADIO-ELECTRONICS 

LEARN ALL 8 PH ASES 

BY SHOP METHOD 

1. Television 
including Color TV 

2. Radio ... AM, FM 

3. Industrial Electronics 

4. Communications 

HOOFMTEHTREAIINNIDNUGSTRY 

5. Sound Recording 
& Hi-Fidelity 

6. Automation 

7. FCC License Preparation 

8. Radar & Micro Waves 

Le‘ National Schools el los 
Angeles. a Practical Resident 
Technical School for over 
years. train you at home by 
Shop- Method for unlimited 
opportunities in All phases or 
TV, Electronics Radio 

YOU GET EVERYTHING YOU NEED 

Clear, profusely illustrated lessons, shop. 
tested manuals, modern circuit diagrams, 
practical job projects—all the valuable 
equipment shown above—many other ma-
terials and services—consultation privilege 
with our qualified staff, and Graduate Em-
ployment Service. EVERYTHING YOU 
NEED for outsranding success in Electronics. 

INDUSTRY NEEDS YOU. NATIONAL SCHOOLS 
WILL TRAIN YOU. SEND FOR FACTS TODAY 

NO OBLIGATION. 

YOU LEARN BY SHOP METHOD . . . 
you do servicing, circuit analysis, and do 
over 100 down-to-earth experiments. You 
build a Superhet Receiver and a modern TV 
Receiver, from the ground up, including a 
new, big screen picture tube. You also re-
ceive a professional, factory-made MULTI. 
TESTER. All of this standard equipment is 
yours to keep ... at just one low tuition. 

YOU EARN WHILE YOU LEARN 

Kany students pay for their entire tra n-
ing—and more—with spare time earning. 
We'll show you how you can, too! Early in 
your course you receive material that 
shows you how to earn extra money serv-
icing TV and Radio receivers, appliances, 
etc., for friends and acquaintances. 

me& 

TRW 
uABLE eecnts v AL sApApti LASSO 

— _just Send 
Coupon,. 

'ar 
sen I C"  

Irealiogr 
NATIONAL SCHOOLS 

LOS ANGELES 37. CALIF 

NATIONAL SCHOOLS 
TECHNICAL TRADE TRAINING SINCE I TOS 

LOS ANGELES 37, CALIFORNIA 

;GET FAST SEIIVICE—MAILNOW TO 

NATIONAL SCHOOLS. DOT. RKIL-109 
1 4000 S. FIGUEROA ST. 

LOS ANGELES 37, CALIF, 

Rush free TV-Radio "Opportunity" Book and. 
I sample lesson. No salesman will call. 

NAME  AMC 

ADDRESS  

rug. Ns clegfir eg  • 

O neist u ttttttttt net mum SOW ',idol{ al lest Amulet. 

CITY ZONE STATZ  

• 
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siim Fe iimiliE 
With H. G. Cisin's Copyrighted RAPID 
"TV TROUBLE SHOOTING METHOD" 

Without experience or knowledge, thi, guaranteed new method 
of servicing TV sets enables you to DIAGNOsE TV troubles as 
rapidly as an expert. NO THEORY—NO MATH—you can locate 
all faults In record-breaking time regardless of make or model. 
"TV TROUBLE SHOOTING METHOD" is the most valuable 

aid to TV servicing ever written. Be a TV Trouble Diagnosti-
cian. Increase your present earnings. Open your own Profitable 
Business or get a high-paying skilled Job. 

Ire all In this book . . . 
Nothing more fo Pay—Nothing else to Buy 

Alphabetically listed are 85 picture troubles, over 58 raster and 
17 sound troubles. By this unique copyrighted method you know 
EXACTLY WHERE the trouble is: plus step-by-step instruc-
tions, including 69 RAPID CHECKS, help to find faulty part. 

13 IMPORTANT PRELIMINARY CHECKS NEED NO IN-
STRUMENTS! Of the 69 Rapid Cheeks. OVER 45 ALSO 
REQUIRE NO INSTRUMENTS! Rapid cheeks include emer-
gency checks for distorted pictures, defective tubes including 
PIX tube, plus 57 others. ALL EXPLAINED IN SIMPLE 
LANGUAGE. PERFORMED WITHOUT INSTRUMENTS. 
MANY CHECKS USE THE PICTURE TUBE AS A GUIDE. 
H. O. Chin. the author, Is the inventor of the AC/DC midget 

radio. He licenses RCA. AT&T. etc. Ile has also trained thou-
sands of technicians now owning their own prosperous TV service 
organizations or holding highly paid TV positions. Ills years of 
experience are embodied in this remarkable new book. 

Guaranteed Money Back in 5 Days if Not Satisfied! 

ABSOLUTELY FREE with each order: Your choice 
of Clain's newest books( BASIC ELECTRICITY— 
Vol. 1 or TV-RADIO TUBE SUBSTITUTION 
GUIDE. These sell for 50c ea. ACT NOW—get 
2 books postpaid at cost of only ono! 

RUSH COUPON NOW! 

si Post-
paad 

H. G. CISIN, Consulting Engineer—Dept. SM•21 
Amagansett, N. Y. 

Enclosed find SI. Rush Trouble Shooting Method and free book 
marked above If not marked Haste Elec. will be sent). 
13 Send all 3 books. Enclosed find $1.50. 

Name   

Address   

City  Zone State  

fig ECOME H 
A 

• cseir4411 
7»< 

%elm ee, t 

6liairtg 774-",(IX'itti 

Want a Trailer? 
BUILD IT YOURSELF 

Ideal for week-eel., (. (ung use vteation trips Com-
pact. roomy, comfortable. sleeps two people. Designed 
for all modern conveniences--sink, water tank and 
PUtnix stove. kitchen table, cupboard, clothes closet. 
drawer chest, storage space, electric lights, ventila-
tor, etc. Sturdy, simple construction. Overall body 
length, 12 ft. 0 in., weight 1,100 lbs. Our master 
plan gives bill of materials, explains every construe 
tion detail. Satisfaction guaran-

teed. Order Craft Print No. 50 now! 

pi.ANs 

SCIENCE AND 

MECHANICS MAGAZINE 
450 E. Ohio St., Dept. 219 

Chicago 11, III. 

44 sporc, Home ROJ CraftEsmen C T S e 
Jost imagine-44 useful things you can build—with plans and 
instructions—all for 75C. Isn't that a bargain? Here are a few: 
grandfather clock, foldaway workbench, metal melting furnace. 
are welder, portable spray painter. Hi -Fi Speaker Cabinet gar-
den cultivator, and many more; plus "how-to" techniques for 
osuno power tools. Hundreds of photos and drawings; 65 shop 
kinks; 192 action-packed pages. Send 75C today for a copy of 
"Home Workshop Handbook." No, 558. It's a goldmine of 
workshop ideas: SCIENCE AND MECHANICS, 450 East Ohio 
St., Dept. 314, Chicago 11. 

Do It Yourself Plans 
NOW YOU CAN get simple, easy-to-

ILLUSTRATED CATALOG 1 00 

understand plans for building boats, 
electrical equipment, models of gas and steam engines, famous 
firearms, antique automobiles, toys, games, cabin trailers, many 
other projects. In all, 196 useful things you can build. It's easy! 
It's fun! And you can save money! Do it Yourself! Send 10e now. 
Science and Mechanics Magazine, 213 Dunham Bldg.,Chicano 11,111. 

WITH THE GATEWAY To 

* HOW TO BECOME A RADIO AMATEUR 

* THE RADIO AMATEUR'S LICENSE MANUAL 

* LEARNING THE RADIOTELEGRAPH CODE 

* OPERATING AN AMATEUR RADIO STATION 

Starting out in amateur radio you will find these publications a necessary part of your read-

ing and studying for the coveted amateur radio operator's ticket. Written in clear, concise 

language, they help point the way for the beginner. Tried and proven by thousands upon 

thousands of amateurs, these ARRL publications are truly the "Gateway to Amateur Radio." 

Only $1.50 
For All Four 

111 po„,,,,d Booklets 

AMERICAN RADIO RELAY LEAGUE, Inc. 
West Hartford 7, Connecticut 

Name  

Street  

City State  

Cash Check Money Order  
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BUILD 16 RADIO 
CIRCUITS AT HOME 

with the New Deluxe 
PROGRESSIVE RADIO "EDU-KIT" 

A Practical Home Radio Course 
Now Includes 

* TRANSMITTER 
* SIGNAL TRACER 
* SIGNAL INJECTOR 
* CODE OSCILLATOR 

ONLY 

95 

* No Knowledge of Radio Necessary 

* No Additional Parts or Tools Needed 

* EXCELLENT BACKGROUND FOR TV 

* School Inquiries Invited 

* Sold in 79 Countries 

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

The ••Edu•Ii.ti• offers you an outstanding PRACTICAL HOME RADIO COURSE at a 
ock-bottorn price. Our Kit is designed to train Radio fir Electronics Technicians, making 
vue of the most modern methods of home training. You will learn radio theory, construe-
ion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL 
You will learn how to build radios, using regular schematics; how to wire and solde 

n a professional manner; how to service radios. You will work with the standard type o 
punched metal chassis as well as the latest development of Printed Circuit chassis. 

You will learn the basic principles of radio. You will construct, study and Work with 
RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn 
and practice code, using the Progressive Code Oscillator. You will learn and practice 
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal Injector. Progres-
sive Dynamic Radio & Electronics Tester and the accompanying instructional material. 

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio 
Amateur Licenses. You wifl build 16 Receiver, Transmitter, Code Oscillator, Signal Tracer 
arid Signal Injector circuits, and learn how to operate them. You will receive an excellent 
background for Television, Hi-Fi and Electronics. 

Absolutely no previous knowledge of radio or science is required. The "(du-Kit" is the 
product of many years of teaching and engineering eeeee i•nce. The "Edu-Kit" will pro-
vide you with a basic education in Electronics and Radio. worth many times the complete 
price of S22.95. The Signal Tracer alone is worth more than the price of the «tire Kit. 

THE KIT FOR EVERYONE 
You do not need the slightest background 

in radio or science. Whether you are inter-
ested in Radio IL Electronics because you 
want an interesting hobby, a well paying 
business or a job with a future, you will find 
the "Edu-Kit" a worth•while investment. 

Many thousands of individuals of all 

ages and backgrounds have successfully 
used the ••Edu-Kit" in more than 79 coun-
tries of the world. The - Edis-Kit" has been 
carefully designed. step by step, so that 
you cannot make a mistake. The "Edo-Kit" 
allows you to teach yourself at your own 
rate. No instructor , is nee eeeee y. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio ••Edu-Kit" is the foremost educational radio kit in the world, 

and is universally accepted as the standard in the field of electronics training. The •.Edu-
hut" uses the modern educational principle of -Learn by Doing." Therefore you construct, 
learn schematics, study theory. practice trouble-shooting—all in a closely integrated pro-
gram designed to provide an easily-I , thorough and i ing background in radio. 

You begin by examining the various radio parts of the ••Edu-Kit." You then learn the 
.unction, theory and wiring of these parts. Then you build a simple radio. With this first 
set you will enjoy listening to regular broadcast stations, learn theory, practice testing 
and trouble-shooting. Then you build a more advanced radio, learn more advanced theory 
and techniques. Gradually, in a progressive manner, and at your own rate, you will 
find yourself constructing more advanced multi-tube radio circuits, and doing work like a 
professional Radio Technician. 

Included in the "Edu•Kit" course are sixteen Receiver, Transmitter. Code Oscillator, 
Signal Tracer, and Signal Injector circuits. These are not unprofessional "breadboard" 
experiments, but genuine radio circuits, constructed by means of professional wiring 
and soldering on metal chassis, plus the new method of radio construction known as 
•'Printed Circuitry." These circuito operate on your regular AC or GC house current. 

THE "EDU-KIT" IS COMPLETE 
You will receive all parts and instructions necessary to build 16 different radio and elec-

tronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, variable, 
electrolytic. mica, ceramic and paper dielectric condensers, resistors, tie strips, coils. 
hardware. tubing, punched metal chassis, Instruction Manuals, hook-up wire, solder, etc. 

In addition, you receive Printed Circuit materials. including Printed Circuit chassis, 
special tube sockets, hardware and instructions. You also receive a useful set of tools, a 
professional electric soldering iron, and a self-powered Dynamic Radio and Electronics 
Tester. The "Edu-Kit" also includes Code Instructions and the Progressive Code Oscillator, 
in addition tO P.C.C.-type Questions and Answers for Radio Amateur License training. You 
will also receive lessons for servicing with the Progressive Signal Tester and the Progres-
sive Signal Injector, a High Fidelity Guide and a Quiz Book, You receive Membership in 
Radio•TV Club, Free Consultation Service, Certificate of Merit and Discount Privilege ,  
You receive all parts, tools, instructions, etc. E erything is yours to iieels, 

Unconditional Money-Back Guarantee 
The Progressive Radio ••Edu.ltit" has been 

sold to many thousands of individuals, schools 
and organizations, public and private, through-
out the world. It is recognized internationally 
as the ideal radio course. 

By popular demand, the Progressive Radio 
"Edu-Kit" is now available in Spanish as 
well as English. 

It is understood and agreed that should 
the Progressive Radio ••Edu•Kit" be re-
turned to Progressive ••Edu-Kits" Inc. for any 
reason whatever. the purchase price will be 
refunded in full. without quibble or ques-
tion, and without delay. 

The high recognition which Progressive 
"Edu•Kits" Inc. has earned through its many 
years of service to the public is du• to its 
unconditional insistence upon the mainte-
nance of perfect engineering, the highest in-
structional standards. and 100% adherence 
to its Unconditional Money-Back Guarantee. 
As a result, we do not have a single dissatis-
fied customer throughout the entire world. 

FREE EXTRAS 
• SET OF TOOLS 

• SOLDERING IRON 
• ELECTRONICS TESTER 

PLIERs-CUTTERS 
ALIGNMENT TOOL 
WRENCH SET 
VALUABLE DISCOUNT CARD 
CERTIFICATE OF MERIT 
TESTER INSTRUCTION MANUAL 
HIGH FIDELITY GUIDE • QUIZZES 
TELEVISION BOOK • RADIO 
TROUBLE-SHOOTING BOOK 
MEMBERSHIP IN RADIO•TV CLUB: 
CONSULTATION SERVICE • FCC 
AMATEUR LICENSE TRAINING 

• PRINTED CIRCUITRY 

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 learn 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 dynamic 
Radio 1. Electronics Tester. While you 
are learning in this practical way, you 
will be able to do many a repair job for 
your friends and neighbors, and charge 
fees which will far exceed the price uf 
the iiEdu-Kit." Our Consultation Service 
will help you with any technical problems 
you may have. 

J. Stataitis, of 25 Poplar Pl., Water-
bury, Conn., writes: "I have repaired 
several sets for my friends, and made 
money. The "Edu•Kit" paid for itself. I 
was ready to spend $240 for a Course, 
but I found your ad and sent for your 
Kit." 

FROM OUR MAIL BA 
Ben Valerie. P. 0. Box 21, Magna, 

Utah: -The Edu-Kits are wonderful, Here 
am sending you the questions and also 

the answers for them. I have been in 
Radio for the last seven years, but like 
to work with Radio Kits, and like to 
build Radio Testing Equipment. I en-
joyed every minute I worked with the 
different kits; the Signal Tracer works 
fine. Also like to let you know that I 
feel proud of becoming a member of your 
Radio-TV Club." 

Robert L. Shuff. 1534 Monroe Ave., 
Huntington, W. Va.: "Thought I would 
drop you a few lines to say that I re-
ceived my (dc-Kit, and was really amazed 
that such a bargain can be had at such 
a low price. I have already started re-
pairing radios and phonographs. My 
friends were really surprised to see me 
get into the swing of it so quickly. The 
Troubleshooting Tester that comes with 
the Kit is really swell, and finds the 
trouble, if there e s any to be found." 

ORDER DIRECT FROM AD—RECEIVE FREE BONUS 

RESISTOR AND CONDENSER KITS WORTH $7 

H Send Edo- Kit" postpaid. I enclost. full payment of $22.95. 
D Send "Edu- Kit" C.O.D. I will pay $22.95 plus postage. 
E1 Send me FREE additional information describing "Edu• Kit» 

Name   

Address   

PROGRESSIVE "EDU-KITS" INC. 
Progressive Building, Dept. 505NN, 1184-86 Broadway, Hewlett, N. Y. 
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CITIZENS 
BAND 
TECHNICIANS 

Mosley 
27 mc. Antennas 
are practically 
maintenance-free! 

Rugged . . . Durable! 

100% Rust Proof! 

700% Corrosion Proof!* 

Stainless Steel Hardware! 

61ST6 Heavy Gauge Aluminum! 

.When Mosley Antenna Coat, 
supplied, is used as directed. 

AVAILABLE IN TWO TYPES 

MODEL A-311, Three Element Beam 
for best point-to-point communication. 

Net Price $37.50 

MODEL V-27-GP, Ground Plane Vertical 
is ideal as base station antenna. 

Net Price $34.95 

Catalog Sheet on request. 

Musky 
egebegjellaa 

St. Louis 14, Missouri 

Fl ACCESSORIES 
CROSSOVER NETWORK 
WITH TREBLE CONTROL. 

ON GOLD EMBOSSED SOLID BRASS 
MOUNTING PLATE-Model CN-6 

1500 'Cycle Crossover Frequency. 6db/ 
octave attenuation outside of pass 
bands. 9db variation in treble re-
sponse. Constant impedance full net-
work (LCR) type. Negligible in-
sertion loss in pass bands. Operates 
with both 8 and 16 ohm speakers.° e 
Mounts on speaker enclosure with l?  
gold embossed brass plate. All brass >" 
hardware and instructions supplied. Pack- NET 
aged in attractive hex with see.thru cover. $8.97 

L- PAD WITH PHONE AND 
SPEAKER JACKS 

Siost,êéédieet addetiog ad freeeeed 
cued deedeet eo ''e-'e «stem 

" Constant impedance devices for addition of 
. phones and/or speaker to existing Hi -Fi sys-
tem. Quality engineered L pad for smooth 
control of audio level. Ideal for monitoring 
Hi-FL P. A. and Inter-corn equipment. Com-
pletely wired—amplifier output leads are at-
tached tu. two screw terminals. May be in. 
stand(' in multiple units for classroom or 
. audltvium listening. Brass gold embossed 
plató mounts in standard wall box or on panel 

L.9f lil.Fi set. Brass hardware supplied. Pack-
r. h Iledein attractive box with see.thru cover. 
Mo el JL-8 8 ohms NET 

 •..81cidel JL-16 6 ohms $7.77 

vidai re 
tiiCIRGNICS MANUFACTURING COiti'. 
BALDWIN • NEW YORK 

Enjoy Thrilling High-Fidelity 

Super HI-FI FM Record Player 
Build this high-fi-
delity, frequency 
modulated phono 
oscillator and 
bring your wax-
works to life, en-
joy all the sound 
you pay for from 
your recordings. Full-
size pictorial and sche-
matic wiring diagrams, com-
plete materials list, illustrated, 
step-by-step assembling instruc-
tions. Order Craft Print No. 26.1 now. 

SCIENCE AND MECHANICS 
450 East Ohio St. Dept. 218 Chicago 

Price $1.00 

PEE WEE "ZellEs" "LIFETIME" RADIO 
GUARANTEED—FOR YOUR LIFE! 

. FOR AS LONG AS YOU OWN 
IT! NO TUBES, BATTERIES, 
TRANSISTORS OR ELECTRICAL 
PLUG-INS NEEDED! Will never 
run down or burn out! SMALLER 
THAN A PACK OF CIGA-
RETTES! RECEIVES LOCAL 
RADIO STATIONS MOST ANY-
TIME—ANYWHERE YOU GO! 
Easy thumb tuner. NO DANGLING 

EARPHONES. HAS BUILT-IN SPEAKER PHONE! Black 
gold plastic cabinet, semi -conductor wave detector. NOT IM-
PORTED. MADE AND GUARANTEED BY AMERICANS— 
You can always get service. 

SEND ONLY S2 00 ("in, el(' in°) and pay postman $4.99 • COD postage on arrival or send $6.09 
tcr postpaid delivery. SENT COMPLETE READY TO LIS-
TEN WITH LIFE GUARANTEE—NOTHING EXTRA TO 
BUY EVER! FREE LONG DISTANCE ANTENNA if you 
order now. Available only from: 

MIDWAY COMPANY Dept. WRE-9 KEARNEY. NEBR. 



RADIO-TV EXPERIMENTER 21 

ELECTRON TUBE 

INTRODUCES FOR THE FIRST TIME 

ANYWHERE A SELECT STOCK OF USED 

TUBES AT A FABULOUS LOW PRICE. 

ALL TUBES SENT POSTAGE PAID 

Please send 25, handling for orders under $5 Send 25% 
deposit on C.O.D. orders. Send nooroximate postage on 

Conc.:ban and foreign orders. 

GET ON THE AIR 
for Business or Fun 

IL. 
1NSCT 
0507 

IRS 
155 
174 
£04 
(US 
I V2 
1X2 
243 
24E4 
313C5 
313716 
31126 
3C136 
3CF6 
3 C541 
31E4 
304 
354 
30.1 

40/7 
SAS8 
SATS 
5 4011 
SAWA 
511117 
516 
ST1 
5049 
SUR 
SVAG 

• Each and every tube ts tested in our own laboraroiy 
for mutuel conductance and life test. 

• We guarantee FREE rep/acement for one year of any tube 

purchased from us which fails to function efficiently under 

an any defective merchandise. 
any or all operating conditions. Prompt refunds are made 

e The advertised tubes are not necessarily new, but may be 

is clearly so marked electrically perfect factory seconds or used tubes—each 

042 
SX8 

ii
024 :5:7e 7 .6196: 

14:410e3; RA13 61367 

eger ::ge je 
:15:11eFe4 36.133?Z. 6.6;5:57 

:84.116.11:4G7 .66CE10: 6 603 

606 6C5 
6C6 4CT 

8 

GT Wr 

RA .6cC.13.7. 

6A136 6 CL6 sc.« 
:01 ,5 :5 .6« cCesel 

641149T UE0: 
RAUSG7 6006 

66 114 0085 a6.aFae 
.6AA,V.5 T 6-74— 

6/1W8 6,5 
8/10407 617 

GS 66:16:787" ROCS 

6SFS 
6SF7 
6517 

'XS 
6X8 
676G 
;:;I/XXL 

746 121357 
747 121317 
748 12CAS 
7134 1215 
785 1267 
7136 £21.6 

1207 767 
12547 788 
£2007 7C4 
12517 7C5 
125117 706 

7C7 12SN7GT 
7F6 12 5.17 
7E7 121/6 CT 

7F7 22W6Gr 
*Ewe :or" 7E8 1204 
88(6 - -7 1223 7147 

613E5 66s58407 7037 7N7 1466 80 
14417,1207 ;7 

t GTt 6 I3F6 6547 

84 624 
£497 

777X4 1 I 1172 71"FM 1 
5X5 6B6RG 65(7 5AUaCT 

SEND FOR OUR FREE COMPLETE LIST OF TUBES 
it SPECIAL PURPOSE TUBES 

724 
£248 
1249S 
121,6 
12477 
12,106 
12407 
£2406 
12407 

lid‘CPT 
124E7 
1204 
12046 

3514 
1;25C7 

39 44 
42 
43 
45 
SOAS 
SOBS 

SOCS 
5 06601 
5006 
56 
Sr 
58 
714 
75 
76 

TRANSMIT AND RECEIVE NO EXAMINATION 
No Tests Required 

With this New CITIZENS BAND Transceiver Kit! 
AS DESCRIBED IN THE MARCH, 1959 ISSUE OF RADIO & TELEVISION NEWS 

COMPLETE WITH ALL PARTS, 
CRYSTALS, TUBES, PUNCHED 
CHASSIS, ETC. 

✓ SOCKETS AND SMALL PARTS 
RIVETED TO CHASSIS FOR 

QUICK-E-2 CONSTRUCTION 

✓ ONLY FINEST PARTS—NO 
SURPLUS. 

✓ COMPLETE REPRINT IN-

STRUCTIONS FROM RADIO 
& TV NEWS. 

,/ All ALL YOU NEED IS SOLDERING IRON, SCREWDRIVER 
AND PLIERS. 

✓ INSTRUCTIONS FOR MAKING YOUR OWN ANTENNA. 

'You must be U 5 C.hzen over 18 years of age Simply fill 

out FCC form 505. (Form included.) 

w0 3103 Nasoisiesion ttt[170N, ,urtn • nOtt ,t „A„.. leseeeeifease46„.. 
LABORATORIES 

PH 2 0177 

COUNCIL BLUFFS IOUs, LOIS w BROADWA , 

V RADIO & TV NEWS SAYS: 
"Even with 5 watts, it is 

perfectly capable of trans-
rnitting and receiving over 

distances of 3000 miles or 
more when Old Mother Na-
ture has the ionosphere in 
good working order." 

SIMPLE TO OPERATE: 
VOLUME, TUNING AND 

TRANSMITTER/RECEIVER 

SWITCHES. 

Only $3995 
2 OR MORE —137.50 EACH 

IF YOU WISH, PAY JUST 

$500 DOWN, $ 5 00 PER MO 

Pleaso rush your 11 FREE Catalog ... Enclosed is my check 
or money order for D one, H two Transceiver Kit(s). 

NAME.   

ADDRESS   

TVX 
CITY & STATE   

MOB MUNI MIMI I I I • I I I I I I I U 
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SCIENCE and 
MECHANICS' 

DO-IT-YOURSELF 
LIBRARY 

Copyright 1959 by 

SCIENCE AND MECHANICS 

Publishing Company 

450 East Ohio Street 

Chicago 11, Illinois 

Boat Builder's Handbook 

Build It Yourself 

Car Repair Handbook 

Craftsman's Handbook 

Craftwork 

Do-It-Yourself Handbook 

Home Electrical Handbook 

Home Owner's Handbook 

Home Workshop Handbook 

1001 How-to Ideas 

How to Start a 
Successful Small Business 

Income Opportunities 

Model Craft Handbook 

Photo Craftsman 

Repairing Home Appliances 

Science Experimenter 

Sportsman's Handbook 

Toys and Games 
You Can Make 
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Citizens Band 
Transceiver 

A project for the individual, the civilian 
defense group, or the radio club—and 
one that can be used on the Amateur 

band as well as the Citizens band 

A
LTHOUGH specifically designed for the 
Class D Citizens Band radio service (see 
box copy on page 25), this simple trans-

ceiver is also suitable for low-power telephony 
in the 28 megacycle band. Inexpensive, readily 
available tubes and parts are used throughout, 
and the total cost to build will be about $40. The 
writer believes that it is hardly possible to build 
an effective, truly legal radiotelephone unit for 
much less money. 
The transmitter employs a stable, straight-

forward circuit that can be made to operate well 
with a minimum of trouble. The power input 
normally runs slightly 
less than the 5-watt max-
imum allowed to Class 
D Citizen's Band sta-
tions. The receiver em-
ploys the super-regener-
ative principle, provid-
ing maximum gain and 
sensitivity per tube. It 
also will be found easy 
to "get going." An RF 
stage reduces radiation 
and increases stability. 
The frequency range 

of both transmitter and 
receiver is approximate-
ly 25 to 30 megacycles, 
which includes both the 
27 megacycle Citizens 
Radio and the "10-meter" 
amateur bands. One can-
not accurately predict 
the communication 
range, but about 4 or 5 
miles (between two sim-

f 4 

4 

\4ç  

r7-2 

s.. 

By C. F. ROCKEY 

Low in cost for what it delivers, 
this transceiver is specifically 
designed for use on the Citizens 
Band, but does double duty in 

the 10-meter amateur band. 

ilar units) with the maximum legal antenna (see 
box copy) may be expected in the Citizens Band. 
Although a 117-v commercial ac power source is 
required for this unit, it may be readily modified 
to operate from an automobile storage battery 
if a different power supply system is installed. 
Before beginning construction of this project, 

make sure that you have a grid-dip meter avail-
able (see p. 130 of this handbook). Proper ad-
justment will be very difficult without one of 
these, but almost every experimentally minded 
amateur owns one, and may lend it to you. 

Construction. If you bend up your own chassis 

10" 

 7 

5" 
— BAFFLE-

- 8—r. SHIELD 
LOC 

r 
4 

I" 
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from sheet aluminum, complete this meta :work 
first. A developed view is shown in Fig. 2. lf you 
do not have metalworking equipment (shear and 
small bending brake) you can use a commercially 
available 2x 7 x 10-in, aluminum chassis and a 
Vie x 7 x 10- in. aluminum sheet for the panel. 
With panel and chassis at hand, begin by drill-

ing and punching the major holes in the chassis. 
Mount all sockets and terminal strips before fas-
tening the power transformer in place. using 6-32 
rh machine screws for fastening everything ex-
cept the miniature tube sockets, which require 
4-36 screws. If you anticipate portable operation, 
put lock washers under each screw head for ad-
ditional security. 
The insulated tie-point strips may now be 

fastened under the chassis also, using the under-
chassis photo, Fig. 3, as a guide. Mount the Send-
Receive switch and the potentiometer and switch 
temporarily onto chassis, but temporarily omit 
the filter choke and do not install panel as yet. 
Wire the power supply first, making sure to 

connect the power switch (on the potentiometer) 
in series with the transformer primary (see Fig. 
4). And don't forget the 4000 mmfd line bypass 
capacitor to ground (ground indi-
cates chassis in every case). Com-
plete all power transformer and rec-
tifier tube socket wiring before in-
stalling the filter choke, which 
mounts on back of chassis under 
power transformer. The green-
yellow wire on the power transform-
er is the 6.3-v winding center tap. 
Cut this wire short and tape the end, 
so that it will not cause trouble with 
other circuits. Mount and connect 
filter choke after power transformer 
has been wired. 

-ERGANIAL STR P CONNECTIONS 

a SOWER SUPPLY 

,er 

LJNE SP ON 
TERMS ON 1.01T 

IS 

Under-chassis view of 
transceiver. 

When installing the 
electrolytic capacitors, 
be sure to observe the 
polarity of their connec-
tions. Otherwise, if re-
versed, they will gener-
ate internal gas and may 
explode, taking rectifier 
tube and possibly the 
power transformer to 
destruction with them. 
Recheck your wiring for 
correctness, being care-
ful also to look for and 
remove any inadvertent 
solder shorts to chassis 
or between tube socket 
lugs. Each soldered joint 
(rosin-core solder only) 
should be clean, smooth 
and shiny. Make all 
ground connections to 

soldering lugs, since soldering to aluminum is 
generally unsatisfactory. 
When the power supply has been wired and 

carefully checked, connect the line cord to the 
terminal strip, and insert the 5Y3 rectifier tube 
in its socket. When the line switch is on, the 
rectifier tube filament should glow, and a de 
voltmeter should indicate about 275 y when con-
nected from B+ to ground. (This voltage will 
drop to 250 y when a load is applied.) Since the 
power supply is straight-forward, a no-voltage 
condition indicates incorrect wiring, a bad tube, 
or a defective part. Remember that good electro-
lytic capacitors store a charge, so short 'em (with 
power off!) before continuing work; otherwise, 
you might get bit by a "dead" circuit. 
Wire all of the 6.3-v heater circuits next, as 

per Fig. 4. Don't forget the ground-return for 
heater current at each socket. When heater wir-
ing is completed, plug in other tubes, plug in set 
and turn it on. All tube heaters should light and 
warm-up directly. Again, watch out for shorts 
between those pesky little miniature socket lugs. 
If all's well, pull out line plug and tubes, and 
continue work. 

PINS 
TRANS 

SL AUN 

0000 

BLACK 

1161>CATES ,tf_ASSISGG. 

6405 61605 12AT T 12417 1E4117 

GREEN 
-0 6.3 VAC 

SEENIefEERGMN-YE'- 

• 
V AC 

FILTER 
CRONE 

1111 

10 MF 
450 WV 
CLEO CAP 

5 

TO El+ 
IN OTNER ICIRCUITRY TRANS-KV SW) 
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Install the 
speaker output 
transformer and 
wire the audio am-
plifier section, be-
ginning with the 
6AQ5 (see Fig. 5). 
Bring a pair of 
leads for the loud-
speaker topside 
through a 1/4 -in. 
deburred hole, 
twisting the leads 
to keep them to-
gether. Be espe-
cially careful when 
wiring the Send-
Receive switch to 
Receive position. 
When tubes warm, 
cautiously touch 
screwdriver to 
control grid, pin 
No. seven. A buz-
zy click from loud-
speaker means 
all's okay. If not, 
recheck wiring, particularly looking for solder 
shorts. A bad tube could also cause trouble. 
When 6AQ5 is working, unhook and continue 

with 12AT7 audio amplifier. Plan your wiring 
as you progress (using Fig. 3 as a rough guide) 
so that you can hang the carbon resistors and 
ceramic capacitors in the wiring in the shortest 
and most direct manner. Where a bare lead might 
wiggle around and short to something, cover it 
with a piece of spaghetti tubing. You can check 
the 12AT7 amplifier as you did the 6AQ5: when 
wired, plug in 12AT7, 6AQ5 and 5Y3; turn on 
power and switch S-R switch to Receive position. 
A cautious touch of screwdriver to each grid 
should produce that clicky buzz, louder at the 
12AT7 grids, of course. 

['TRANSMITTER- RECEIVER 

XMTR 12AT7 

2 

XTAL 

J 

.' 

SPKR OUT-
PUT 
TRANS 

,r I II •7:: 
I  

47K 

220 

12AT71 4.7 

4,7 

Li 4000 

22K 

2 

220 220K 

RCVR 5 

GA05 

NOTE: ALL CAPACITORS CERAMIC DISK 
IN MMF UNLESS OTHERWISE SPECI-
FIED. 

ALL RESISTORS ONE WATT CARBON 
IN OHMS UNLESS OTHERWISE 
SPECIFIED 

L 2 

100K 4000 

9000 TEST - 
POINT 

AUDIO AMP 1_2,= 

100K 2.2K 220K 

100K 

 'VVV,  
220K  
12AT7 

RCVR TUNING 
(SEE TEXT) 

TO CATH OF 12 AT7 
REG RF AMP 

ARM TO ANT TERM  _}  TO L2 

TO TRANS ANT COIL 

TO RGVR 8+, 
220 K RES, 
47K RES 

ARM TO 8+ PWR SUPPLY 

6 

ARM TO PLATE OF 6A05 AF AMP 

BLANK 

TO MIKE TERM 8 ON IS 

TO L I T ARM TO GRO BACK VIEW-CONNECTIONS 
FOR TRANS-RCV SW 

(SUCH AS GENTRALAB,TYPE 1450) 

COIL WINDING DETAILS- WIND ON NATIONAL TYPE XR-50 COIL FORMS 
(WITH VARIABLE IRON SLUG) 

PLATE PLATE 

15 
TURNS 
CLOSE 
WOUND 

ANT 
COIL, 
2 

TURNS 
HOOK-
UP 

5 , WIRE 

RCVF,COIL 

TO SPKR 

12 10 
TURNS TURNS 
CLOSE CLOSE 
WOUND WOUND 

LI XTAL -OSC COIL L 2, RF POWER AMP COIL 
(TRANSMInER) 

GAD 

CATHODE TAP 
2 TURNS FROM 
SLUG END 

.5MF PAPER 

2.2K 220K 

TO MIKE "A" 
TERROR IS 

-0 

CRANS-
NOV SW 

BLANK: 

1 
1 
1 

1 

TO ANT 
TERM 
ON TS 

TO MIKE "B" 
ON TS 

(SW IN TRANSMIT 
POSITION) 

TO El+ ON 
POWER SUPPLY 

Begin the receiver section by winding the coil 
carefully (see Fig. 6). If you can't get double 
cotton-covered wire, use single cotton-covered— 
but if you use enamelled or Formvar insulated 
wire, use one less turn (on each of the three 
coils) to compensate for increased capacitance. 
Be careful to place the tap properly, since proper 
feedback relationships depend upon it. Keep the 
high-frequency leads short and direct in this cir-
cuit. Note that the grid of the RF amplifier is 
grounded; the signal enters the cathode of this 
tube. Observe also that the cathode of the de-
tector is connected to the tap on the coil; it must 
not be grounded otherwise. The feedback-control 
potentiometer controls the plate voltage upon the 
super-regenerative detector; the voltage upon the 

plate should increase as the shaft is 
rotated to the right, looking from the 
front. 

It will improve the appearance of 
the wiring if the plate supply, heater 
supply, and other non-critical leads 
are run along the corners of the 
chassis. Grid, plate, and other im-
portant connections, however, should 
be made as short and direct as pos-
sible. Use tie-lugs to support small 
parts. 
Now, drill and install the panel 

(upon which the receiver tuning ca-
pacitor is mounted, see Fig. 7). When 
drilled, install the panel along with 
the tuning capacitor and the loud 
speaker, drilling a hole in the chassis 
to pass the tuning capacitor stator 
leads. Then, make and install alu-
minum baffle shield (Fig. 7). This 
shield serves to reduce interaction 



26 RADIO•TV EXPERIMENTER 

90* 

BAFFLE 

3" 

A ON-OFF AND FEEDBACK 
TRANS -RCV SW 

RVR TUNING CONTROL 

MOUNTING I" FRONT DI 
HOLES PANEL LAYOUT  

10" 

between receiver and transmitter. Fasten it to 
the chassis with two 6-32 machine screws whose 
nuts (underneath chassis) may also hold a four-
lug tie point strip. 
The receiver tuning capacitor should be modi-

fied by carefully removing one of its rotary 
plates. Grasp the rearmost plate firmly with a 
pair of long nose pliers and pull out the plate. 
This operation reduces the maximum capacitance 
and insures the correct tuning range. Be sure to 
put the calibrated dial plate under the fastening 
nut of this capacitor on the front of the panel. 
Now you can 

insert tubes in all 
completed sec-
tions, plug in, and 
put Send-Receive 
switch in Receive 
position. As the 
feedback control is 
advanced toward 
the right, a smooth 
hiss should issue 
from the loud-
speaker, indicating 
that super-regen-
erative action is 
occurring proper-
ly. If no hiss is 
forthcoming, check 
the wiring again. 
Be sure the coil 
has been wound 
and connected ex-
actly as directed. 
Measure the volt-

Top-chassis view ot 
transceiver. 

POWER TRANSFORMER 

age from the plate of the 12AT7 detector sec-
tion to ground. As the feedback control is turned, 
this voltage should vary from zero to over 50 y, 
indicating correct de plate conditions. With 
correct voltage available, coil wound as speci-
fied, and a good tube, this receiver cannot fail. 
When proper super-regenerative action has 

been assured, adjust the tuning range of the re-
ceiver, using a grid dip meter. Screw the iron 
slug carefully into or out of the coil until the 
grid dip meter indicates a tuning range from 
about 25 to about 30 megacycles. A slightly wider 
tuning range does no harm. A reasonably good 
antenna connected to the antenna terminal should 
now provide a number of amateur signals in the 
10-meter band, particularly during the daytime. 
Adjust the feedback control to provide the best 
response from each signal. The Citizens Radio 
Band should fall near the middle of the tuning 
range, the amateur 10-meter band further toward 
the low capacity end of the dial. 
With the receiver operating properly, begin 

wiring the transmitter section (Fig. 5). Com-
mence with the crystal oscillator (see Table A 
for crystal). Only half of the 12AT7 tube is used, 
the elements of the second triode remaining un-
connected. This apparent waste of a good triode 
section may seem unthrifty until one remembers 
that the 12AT7 tube costs no more, and is often 
more available than a single-triode equivalent 
type. 
The standard quartz crystal holder will plug 

into any two alternate (not adjacent) holes in 
the standard octal socket, so pick any alternate 
pair of pins and use these for the crystal. The 
remainder of the pins may be used as tie-points, 
if desired. 
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The crystal oscillator circuit is simple and di-
rect, and is recommended by most crystal manu-
facturers for use with their overtone crystals. 
Just follow the schematic diagram Fig. 5, keep 
the leads short and direct, and you will have no 
trouble. To test for oscillation, insert the recti-
fier and the crystal oscillator tubes, throw switch 
to Send position, and apply power. Make sure 
crystal is plugged securely into the correct holes. 
Tune your grid-dip meter to the crystal fre-
quency and adjust the slug in the oscillator coil 
to obtain maximum RF output. No oscillation 
indicates wiring difficulties, poor tube, or defec-
tive crystal. 
Wiring the transmitter RF power amplifier 

completes the project. This amplifier is simple 
and, if built as specified, may be expected to 
work well. Note especially however that the 
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transmitter RF amplifier obtains its B+ supply 
through the Send-Receive Switch from the plate 
of the 6AQ5 audio power amplifier, rather than 
directly through the switch from the power sup-
ply. This is because, in Send condition, the power 
audio amplifier acts as a modulator, causing the 
RF amplifier's supply voltage to vary in accord-
ance with the voice variations. This is how the 

What the Class D License Is—and Is Not 

QN September 11, 1958, the Federal Communications 
Commission vastly expanded the scope of the Citi-

zens Radio Service. Of particular interest to the radio-TV 
experimenter is the inauguration of the Class D Citizens 
radiotelephone service in the 27-megacycle band. The 
opening of this class of service provides the opportunity 
of private radiotelephony to every U. S. citizen over 18 
years of age. He may use this radiotelephone privilege 
for any legitimate, not-for-hire communication purpose. 

Of course, a license is required, as it is for any radio 
transmission of any sort within the jurisdiction of the 
United States Government. But since it involves merely 
an operating privilege, no technical examination is re-
quired; neither is one required to master the radiotele-
graph code. On the other hand, an individual so licensed 
is restricted as to the type of equipment he may operate 
and the frequencies he may use. 
The new Class D Citizens Radio Service may be em-

ployed by any duly licensed individual or organization 
for personal communication, or for intra-organizational 
communication such as: communication between a man's 
home and his car (a boon to physicians, for instance); 
communication between various buildings or vehicles on 
a ranch or farm; communication between delivery trucks 
or service technicians on the job and their home office; 
exchange of information between college students and 
their professors upon legitimate, personal, educational 
matters; consultation between construction foremen and 
the architect or engineer of a large construction job; co-
ordination of the activities of a school athletic contest, 
and other situations. 
The sort of thing that the Commission frowns upon, or 

directly forbids, however, would be: the broadcasting of 
any type of music or entertainment; long-winded gab 
sessions, or clowning-around which might interfere with 
sincere users; foreign contacts, or contacts with stations 
of any radio service, including amateurs, except in a 
demonstrated emergency; deliberate interference with an-
other station, or monopolizing of a frequency for non-
constructive purposes; tinkering with the equipment by 
persons not authorized to make circuit changes or ad-
justments. 

It is thus very clear that the Citizens Radio Service 
is not intended to be an amendment to or substitute for 
amateur radio. Furthermore, it is not an electronic play-
ground for those too lazy to acquire an amateur license. 
In fact, the Citizens Radio license does not permit the 
use of any of the amateur bands, nor conversely, does 
the amateur license permit operation upon the Citizens 
Service band. One must have a Citizens Radio license 
to operate upon the Citizens Band, no other kind of 
license will do! 

Several classes of Citizens Radio licenses are available, 
and are described in Part Nineteen of the Regulations of 

the Federal Communications Commission. These, for in-
stance, provide legitimately for the privilege of control-
ling model planes, boats, etc., by radio. Another class 
provides for the use of the 465 megacycle UHF citizens 
band. But the class of most direct interest to the experi-
menter is the Class D Citizens Radiotelephone Service. 
It is the class D license which permits those communi-
cation privileges already described. 
To obtain a Class D Citizens Radio Service you must: 

1) Be a citizen of the United States; 2) be at least 18 
years of age; 3) have a legitimate purpose for such com-
munication; 4) obtain, read, and be prepared to take an 
oath to the effect that you have read, Part Nineteen of 
the Regulations of the Federal Communications Commis-
sion (available for 10e from the Superintendent of Docu-
ments, Government Printing Office, Washington 25, 
D. C.); 5) fill out, notarize, and send to the Federal 
Communications Commission, Washington, D. C. FCC 
Form Number 505 (available from the FCC Field En-
gineer's Office nearest you. These offices are located in 
each of the country's major cities). 
The equipment for use under provisions of the class D 

license must meet the following requirements: 
1) The dc plate power input to the stage feeding power 

to the antenna must not exceed 5 watts. 
2) The transmitter must be crystal-controlled, and the 

frequency of operation must be held to within .005% of 
the assigned frequency. (Purchase of an approved crystal 
from a reputable manufacturer, and use of it in an ap-
proved circuit, will insure compliance with this regula-
tion. Tell the manufacturer the circuit in which the 
crystal is to be used and specify a frequency tolerance of 
.005%.) 

3) Statement of how compliance with these above 
regulations will be maintained must be filed along with 
your license application. 

4) The antenna system to be used with a permanent 
(home) installation shall not be higher than 20 ft. above 
the building or other structure upon which it is erected. 

5) The distance between the center of the antenna and 
the transmitter control point shall not exceed 25 ft. 

Although the provisions of this class of license are 
indeed liberal, the prospective user should have no de-
lusions as to the limitations involved. You are not going 
to set the world afire with 5 watts and a 20-ft. antenna. 
Under normal conditions, consistent communication over 
distances of three or four miles is about all one has a 
right to expect, though occasional thousand-mile contacts 
may be made. 

Lastly, although building your own equipment is per-
missible, it must be tuned and adjusted finally by a 
licensed commercial operator, holding at least a second-
class radiotelephone operator's license. 

But if you're looking for low-cost radio communication 
over a restricted range with relatively inexpensive gear, 
the Class D Citizens radio service is definitely for you. 
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intelligence is impressed upon the radiated sig-
nal. Also observe that both the plate and screen 
supply are thus modulated. 
To test the completed amplifier, insert tubes 

and apply power. With the switch in Send posi-
tion, recheck the crystal oscillator for oscillation 
with the grid-dip meter. You may find it neces-
sary to readjust the slug in the oscillator coil; 
this is normal. With the crystal oscillator operat-
ing, connect a No. 46 pilot 
lamp bulb across the anten-
na terminals. Now adjust 
the RF amplifier tuning 
slug until the bulb burns 
at its brightest. When the 
transmitter is operating 
correctly, the bulb should 
light brightly. Carefully ad-
just both transmitter coil 
slugs for best output, then 
unscrew the oscillator coil 
slug about three turns (out-
ward) to provide best re-
liability of oscillation. 
Using the grid-dip meter, 

carefully explore the out-
put of the transmitter at the 
amplifier coil for spurious 
signals at frequencies other 
than that of the crystal. If you have built the 
unit as described, you should find absolutely 
none. This will keep you out of trouble with the 
FCC. 

Finally, connect the microphone to its termi-
nals upon the terminal strip. In transmit posi-
tion, speaking into the mike should cause the 
bulb to flicker appreciably. If so, modulation is 
satisfactory, and you can consider your trans-
ceiver ready for use. 
You may use any single-button carbon micro-

phone but do not try to use a crystal or dynamic 
mike; the latter types will not work. One of the 
older telephone transmitters will work well, this 
may be obtained from Army Surplus or, from 
the Telephone Engineering Company, Simpson, 
Pa. Use the transmitter only, you do not need 
or want the receiver. Of course, with this type 
of mike the voice quality will be rather thin, 
but this is preferable for communications work, 

since it cuts through inter-
ference much better than 

Table A—Frequencies Available For Class D 

Citizens Band Operation: (All In Kilocycles) 

26965 27035 27125 
26975 27055 27135 
26985 27065 27145 
27005 27075 27155 
27015 27085 27165 
27025 27105 27175 

27115 27185 
27205 
27215 
27225 

You may choose a crystal from any of these 
frequencies. 

Crystals manufactured to the required .005% 
tolerance may be obtained from: Texas Crys-
tal Co.. 8538 W. Grand Ave.. River Grove Ill., 
or American Crystal Co.. 821 E. 5th St., Kansas 
City 6, Mo. 

the round, full response of 
the broadcast station. 
(You're not allowed to 
transmit music or entertain-
ment anyway.) 
Although you now have 

your station completed, do 
not go on the air until you 
have received your Citizens 
Radio permit. To do so ex-
poses you to a two year 
penitentiary sentence and/ 
or a $10,000 fine. Remem-
ber, also, that an amateur 
license of any grade does 
not permit you to use the 
Citizens radio frequencies, 
per se. 

However, if you hold a general, or higher, class 
of amateur license, you may operate this unit 
within the 10-meter amateur 'phone band, if you 
have an overtone crystal for operation therein. 
Usual amateur regulations will then apply. 

If you wish, you may install this transceiver 
in either a metal or wooden cabinet. The only 
precaution is to provide ample ventilation for the 
tubes and parts and, if a metal cabinet is chosen, 
to avoid short-circuiting under-chassis compo-
nents. 

MATERIALS 

No. Req. Size and Description 
1 aluminum chassis (as per text) 2 x 7 x 10" 
1. piece of aluminum, 31/2 x 4" (baffle shield) 
1 aluminum panel (see text) or 7 x 10" 
1 power transformer (Chicago-Standard type PC 8403; secon-

daries: 250-0-250 v at 70 ma., 5 y at 2 amps; 6.3 volts 
at 21/2 amps.) 

1 filter choke (Chicago-Standard type C-1708; 13 Henrys at 
65 ma.) 

1 output transformer (Chicago-Standard type A-3877; 5 watts; 
single-plate to 4-ohin voice coil) 

1 4 inch P.M. loudspeaker (Jensen type 4 J 6) 
1 Jones barrier terminal strip, 6-terminal, 27/8" long 
1 15 mmfd variable capacitor (Bud type MC-1870) 
2 8-prong tube sockets (Amphenol) 
3 9-prong miniature tube sockets (Amphenol) 
2 7-prong miniature tube sockets (Amphenol) 
3 National type XR-50 coil forms with iron slug 
1 50 K linear taper potentiometer with switch (IRC) 
1 4-pole DT phenolic insulated wafer switch (Centralab type 

1450) 
2 10 mfd, 450 w. v. tubular electrolytic capacitors (Mallory 

type TC-72 
1 0.5 mfd tubular paper capacitor 200 w. a. (Cornell-Dubilier) 
3 bar knobs, set-screw type 
1 dial plate calibrated 0 to 100 in 180° (Clowe type 55N) 

LIST—CITIZENS BAND TRANSCEIVER 

No. Req. Size and Description 
1 power line cord with plug 
1 quartz crystal for appropriate Citizens band frequency (see 

Table A) 
1 single-button carbon microphone 
3 4-lug insulated tie points 
2 2-lug insulated tie points 
5 220K ohm, 1-watt carbon resistors 
10 4000 mmfd, disc type ceramic capacitors 
2 50 mmfd, disc type ceramic capacitors 
2 4.7 mmfd, disc type ceramic capacitors 
1 5Y3 GT tube 
3 12 AT 7 tubes 
2 6 AQ 7 tubes 

plastic insulated hookup wire 
No. 22 double-cotton-covered magnet wire (1/4 lb. roll) 
rosin core solder 
6-32 and 4-26 rh steel machine screws with nuts 
soldering lugs, spaghetti tubing, antenna materials 

For testing and adjustment the following is required: 
1 2-watt neon bulb 
1 pilot lamp bulb, type 46 
1 0-100 milliampere DC milliammeter 
1 grid dip meter with coils 
1 radio service man's volt meter 
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One form of antenna suitable for Class D Citi-
zens Band operation is shown in Fig. 9. If you 
contemplate operation with portable or mobile 
units, suspend the antenna vertically; if with 
other fixed stations, either vertical or horizontal 
antennas may be used. One thing to remember, 
though—all units working together must use 
similar-oriented antennas for best results. That 
is, all must use either vertical or horizontal ar-
rangement. For operation within the amateur 
10-meter band, make the antenna one ft. shorter 
overall. 
When a dipole or similar antenna is used, con-

nect one side of the feedline to the antenna, the 
other to the ground terminal. If a coaxial feed-
line is used, connect the inner conductor to the 
antenna terminal, the sheath to the ground. 
After arrival of your license, peak the final 

power amplifier tuning with the antenna con-
nected. 
With the transmitter on, hold a neon lamp bulb 

with its glass against the 6AQ5 RF power ampli-

Coat-Pocket 

Code 
Practice 
Unit 

HERE'S a code prac-
tice unit—sight or 

sound—small enough to 
carry around in your 
coat pocket, and all you 
need to buy to build it 
is a buzzer (Johnson 
Speed-X Model 114-400, 
$1.85), two size D flash-
light cells use each), 
and a two-cell bulb, fo-
cusing type (10). The 
rest of the materials can be taken from your 
scrap box. 
Mounting board for the unit is a :riax 17/8 x 

61/8-in. piece of Masonite, doubled on either side 
of the buzzer (see Fig. 1). A brass tube holder 
for the batteries is made from 11/2 -in. O.D. plumb-
ing drain stock, battery contacts are spring brass, 
key and switch (see Fig. 2) are taken from an 
old telegraph key, socket for bulb can be sal-
vaged from a discarded flashlight.—Vrcroa A. 
ULRICH. 

fier tube and adjust the amplifier slug for bright-
est glow of the neon lamp. 
The law states that final tuning adjustment of 

a Citizens Band transmitter must be made by a 
person holding a second class radio-telephone 
(commercial) operator's license, or higher. (The 
operator of your local broadcast station or of 
your town's police radio system, when off-duty, 
may be willing to help you with this. When test-
ing or adjusting the transmitter with the No. 46 
dummy load lamp, no such license is required 
since useful radiation will not occur.) Once this 
adjustment is made, however, your Citizens Radio 
permit is all you need for further operation. 
One last thought: The U. S. government is 

showing unusual generosity in allowing the use 
of the Citizens Band frequencies as liberally as 
it is. As of this writing, no other government 
permits such liberties. Ours is thus a rare privi-
lege; let us remember this and never conduct 
ourselves on the air in such a way as to make 
our government regret its generosity. 

Side (IA) and top (113) 
views of coat-pocket code 

unit. 
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Here's the transistor portable you've 
been waiting for. It operates on ordinary 
pen-lite cells, drives a loudspeaker with 
plenty of volume, has phone lack out-
put for private listening, automatic vol-
ume control for smooth volume, and 
plenty of sensitivity. No outside anten-
na is required—and it can also be used 

as a tuner for a larger amplifier. 

Small, but powerful, that's the transistor-
ized superhet for which step-by-step build-
ing instructions are given in this article. 

T
HE circuit diagram of this three-transistor 
superhet is shown in Fig. 2. The transistor 
TM, RCA 2N412, does triple duty. The RF 

signal (550 to 1500 kc) which it receives from 
the antenna loop Li and antenna tuning capac-
itor CIA is amplified and mixed with the 
oscillator signal. The oscillator signal, also 
generated by TR1, is always 455 kc above the 
received RF signal. 
The oscillator tuning capacitor C113 is ganged 

to the antenna tuning capacitor so that oscillator 
and antenna tuning track. The signal through L3 
is amplified by the IF amplifier transistor TR2. 
This transistor is a high-gain, high-frequency GE 
2N168A. Diode D detects the signal after it passes 
through L4. Capacitor C6 filters out the RF signal 
components so that the signal across volume con-
trol R7 is audio frequency (AF). 
The signal is then passed through 1 
R6 and the audio is filtered out so 
that a de bias proportional to the I 
strength of the received signal is L -.-
provided to control the gain of the 1' L - s 
IF amplifier TR2. The stronger the ,  
signal, the lower the gain of TR2. 
Thus, fading is minimized for rea-
sonably strong signals. This is the 
automatic volume control (AVC). 
The slider on volume control R7 

picks off the audio signal for au-
dio amplification. Transistor TR1 
performs its third job as the first 
audio amplifier. It's possible to 
use the same transistor for the 
mixing oscillator and audio ampli-
fier functions, since the frequen-
cies are widely separated. The 
amplified audio output of TR1 ap-
pears across transformer L5 and 
is transferred to the audio output S,21-1! MAT 1,, 

Three-Transistor 
Superhet Portable 

By FORREST H. FRANTZ, SR. 

stage TR3 which amplifies the audio signal for 
speaker or headphone output. 

This receiver has several outstanding features 
that make exceptional performance possible with 
only three transistors. The advantage of making 
TRI do several jobs, for instance, is apparent. 
Further, the antenna loop Li is the Miller 2003 
high-Q loop which has a Q of 500 and this 

13 



unusually high Q 
builds up the sig-
nal and allows the 
tuning capacitor to 
select the desired 
station with con-
siderable discrimi-
nation against in-
terfering signals 
before the transis-
tors even begin to 
go to work. 
The audio output 

stage TR3 is trans-
former coupled to 
TR1—and two 
transformer-cou-
pled audio stages 
have almost as 
much gain as 
three! Actually, a 
considerable 
amount of the available audio gain of TR1 
is not exploited since the emitter bias resistor 
R3 of TR1 is not bypassed by a large capacitor. A 
large capacitor would increase the gain but 
would degrade the fidelity and create a tendency 
for the receiver to go into regeneration. 
Preparing Parts for Assembly. First, cut out 

and prepare the front panel and the circuit board 
(Fig. 3). Cut the tuning capacitor (C1) shaft 
to a length of 1/2  in., the volume control (R7) 
shaft to a length of ¼ in. Remove the antenna 
loop from its mounting by cutting off the ends 
of the fiber retainer with tin snips; fasten the 
output transformer (L6) on the loudspeaker (see 
Fig. 5) by bending the transformer mounting lugs 
to fit around the magnet frame. A few drops of 
Pliobond or a similar cement placed under the 
transformer prior to mounting will steady it 
against the magnet frame. 
Next, solder the connection lugs of the battery 

holder for series connection as shown in Fig. 4. 
Use rosin core solder only! Mark the battery end 
polarities to avoid making mistakes in connec-
tions or inserting batteries. Rotate the battery 
lugs with a pair of pliers and simply solder them 
together to make connections, and then fill with 
solder the surfaces of the eyelets which will con-
tact the batteries. 
Figure 5 shows the parts and wiring on the 

back of the front panel. Mount the loudspeaker 
(SPKR), volume control (R7) and the phone jack 
(J), and complete wiring as shown. Be cautious 
in soldering; too much heat can damage the vol-
ume control. The same precaution applies to the 
other components, especially transistors, in sub-
sequent soldering. 
The Wiring Board. Top and bottom views of 

the assembled wiring board are shown in Fig. 6. 
Fasten L3 and L4 by inserting them in the holes 
and bending the mounting lugs against the back 
of the board. 
Next, you will mount Cl, Li and L2. (Be 

careful not to let the screws which hold Cl pass 
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through far enough to touch the 
plates of the capacitor; use washers 
or spacers if necessary.) Fasten Li 
and L2 with Duco cement, give the 
cement time to set, then fasten L5 
and Ti to the board. 
The next step is to solder B of TR1 

to terminal 1 on L2, C to terminal 5 
of L3, pass E through the circuit 
board, and fasten TR1 against the 
case of L3 with a rubber band. 
The remaining components are 

fastened to the circuit board as the 
wiring progresses. Be sure to connect 
the frame of Cl and the cases of L3 
and L4 to the common plus battery 
return (designated by the "ground" 
symbol in Fig. 2). When circuit board 

16 wiring is completed, connect a lead 
6 in. long to the common return for 
later connection to the plus terminal 
of the 9-v battery. The other lead 

from the circuit board is a 6 to 8 in. length of wire 
connected to OA. The other end of this lead 
hangs free inside of the case after final assembly. 
This lead is essentially a short antenna which 
gives the set additional pick-up. 
Final Assembly. There are five lead ends ex-

tending from the front panel (Fig. 5). The lead 
from the switch will connect to the minus termi-
nal of the battery. The other four leads connect 
to the circuit board. The circuit board is joined to 

Battery-holder mounting in case, and connections. 

the front panel by the tuning capacitor's (Cl) 
three mounting screws. Place fiber washers or 
cardboard spacers 1/16-in, thick between Cl and 
the front panel when you join panel and circuit 
board. 
Check for clearance between the circuit board 

components and the panel components. Partic-
ular items to watch are interference of TR2 
with J, C9 with S on R7 and L6 with SPKR. Place 
the assembly in the cabinet to check fit and make 
any necessary adjustments in parts placement. 
The leads from the front panel connect as fol-

lows: 1) The lead from the junction of R7, S and 
J connects to the circuit board ini4ps line. 2) 
The lead from J connects to C of T3. 3) The 
lead from the "hi" terminal of R7 connects to 
the junction of D, C6, and R6. 4) The center 
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terminal lead of R7 connects to the 
minus terminal of C7. 
With these connections completed, 

adjust the slug of L2 flush with or just 
slightly below the coil form viewed from 
the back of the assembly. There are 
two trimmers on Cl which were inten-
tionally eliminated from Fig. 2 to avoid 
confusion. These trimmers in parallel 
with CIA and C1B are provided to align 
the antenna and oscillator circuits re-
spectively for proper high-frequency 
tracking. Open the antenna trimmer till 
the trimmer tension is nearly released 
(minimum trimmer capacity). Turn the 
oscillator trimmer full closed (maxi-
mum trimmer capacity), and then back 
the screw off 1/2  turn. Place the knobs 
on Cl and R7. (You can provide a 
calibrated dial made of paper and covered with 
plastic for Cl later if you wish). With S off, con-
nect the leads from the assembly to the battery 
to complete wiring and assembly. These leads 
should be about 6 in. long to allow easy removal 
of the assembly from the case. To prevent the 
screws which hold the battery holders in place 
from scratching furniture, fasten rubber grom-
mets to the back of the case with Pliobond 
cement. 
Tune-Up. If you have a milliammeter, connect 

it across the terminals of switch S. The meter 
should read between 6 and 15 nin if all is well. 
Don't worry if the set motorboats when you make 
this measurement. If the current exceeds 15 nut, 
look for a short or an incorrect connection. If 
the current is less than 6 ma, the trouble is prob-
ably low battery voltage or an incorrect con-
nection. 
Assuming all is well at this point—or that you 

don't have a meter to make this measurement— 
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turn the set on and turn the volume control about 
7/8ths up (clockwise). Maximum volume does not 
occur at the full clockwise position of the volume 
control. This is a normal characteristic of the 
reflex circuit. (The term reflex is applied to a 
receiver which uses one transistor or tube to 
amplify both RF or IF and AF signals). With 
the volume control turned approximately 7/Hths 
full clockwise, rotate the tuning dial slowly. If 
you're in a metropolitan area or within about 
10 or 15 miles of a large station, you'll probably 
pick up a signal even though the set is not ac-
curately aligned. But if you don't pick a station 
up, there's no cause for alarm because the IF 
transformers (L3 and L4) may be way out of 
adjustment. If you pick up a station you can feel 
reasonably sure the wiring is correct. If you can't 
pick up a station, the presence of noise of any 
kind from the speaker indicates that at least 
part of the audio is working properly. In either 
case; you're ready to try alignment. 
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The steps in the 
alignment procedure 
are: 1) Adjust the IF 
transformers. 2) Ad-
just the tuning capac-
itor trimmers at the 
high frequency end 
of the broadcast band. 
3) Adjust the oscillator coil slug at the low 
frequency end of the band. 4) Repeat step 2. A 
signal source is required to carry out the align-
ment procedure. This source may be an RF signal 
generator or it may be an ordinary broadcast 
receiver if you don't have, or can't borrow a 
signal generator. The use of a broadcast superhet 
for aligning other superhets is discussed on pages 
66, 67 and 68 of the Radio-TV Experimenter, 
No. 559, Volume 7, available from SCIENCE AND 
M ECHANICS, 450 East Ohio Street, Chicago 11, 
Illinois. 
To adjust the IF transformers, connect the 

high side of the signal source through a .01 mfd 
capacitor to the stator of CIA (the antenna termi-
nal), and the low side to set ground. With the 
signal source tuned to 455 kc., adjust the slugs of 
L3 and L4 for maximum output. Keep the signal 
from the source so weak that you can barely hear 
it (to minimize AVC action). Adjust the volume 
control to the point where the signal is loudest. 
The slugs of L3 and L4 are accessible through the 
holes in their bottoms. Use a small screwdriver, 
preferably one with very little metal in it such as 
a radio-TV serviceman's alignment tool. 
After IF alignment is completed, disconnect the 

signal source. 
You should easily be able to complete the 

remainder of the alignment procedure with 
broadcast station signals. Tune in a weak station 
between 1300 and 1450 kc. Increase the antenna 
trimmer capacity. If this increases the speaker 
output, adjust this trimmer for maximum speaker 
output. If the volume decreases, repeat the pro-
cedure. 
Next, tune the receiver to a station between 

550 and 650 kc. Detune Cl slightly to one side 
and adjust the slug of L2 for maximum output. 
If this output is greater than the previous output, 
repeat the process till the most sensitive point is 
found. 

If the output is less than the previous out-
put, detune Cl in the other direction and adjust 
L2 till the point of maximum output is found. 

Finally, repeat the alignment procedure at the 
high-frequency end of the band. This is necessary 
since the adjustment of L2 has some influence on 
the high frequency end of the band, too. Capac-
itor Cl may be tracked across the broadcast band 
by bending the outer plates of OA, but the 
process is tedious and not always worth the effort. 
You may experience oscillation at high volume 

control settings, but this oscillation will occur 
beyond the actual maximum volume point and is 
therefore harmless. But if you wish to eliminate 
it, add a resistor and .01 mfd capacitor in the 
volume control circuit as shown in Fig. 7. The 

RESISTOR AND .01 MF 
D CAPACITOR ADDED 

R7 

C7 

MATERIALS LIST—TH REE-TRANSISTOR PORTABLE SU PER HET 
Desig. Description 

R10 270 ohms 
R3, RS, R8 1K 
R6, R9 4.7K 
R1 27K 
R2, R4 100K 
(all resistors, 
i'2 watt, ±20%) 

R7-S 

C2, C3, CS, C6, CS 

Cl 

C4, C10 

C9 

Cl 

11 
12 
L3 

14 

L5 

L6 

TR1 
TR2 
TR3 

SPKR 
1 
1 
1 

1 

1 
1 
1 

Parts 
Jamaica 

5K miniature volume control with switch 
(Lafayette VC-27) 

.01 mfd subminiature square capacitor 
(Lafayette C-612) 

4 mfd, 6v ultraminiature electrolytic capaci-
tor (Lafayette CF-101) 

30 mfd, 6v ultraminiature electrolytic capaci-
tor (Lafayette CF-104) 

100 mfd, 15e ultraminiature electrolytic ca-
pacitor (Lafayette CF-126) 

2-gang tuning capacitor, A-123 mmfd, B-78 
mmfd (Lafayette MS-261) 

miniature antenna loop (M iller 2003) 
transistor oscillator coil (Lafayette MS-265) 
1st IF transformer, 455 kc (Lafayette 

MS-268) 
output IF transformer, 455 kc (Lafayette 

MS-269) 
transistor driver transformer 10K:500 ohms 

(Lafayette TR-96) 
transistor output transformer 500:3.2 ohms 

(Lafayette TR-95) 
transistor (RCA 2N412) 
transistor (GE 2N168A) 
transistor (GE 2N241A) 
diode (Raytheon 1N66) 
9v battery-6 penlite cells in series 

(RCA VS074) 
miniature phone jack (Lafayette MS-282) 
21/2 " PM speaker, 3.2 ohm (Lafayette SK-65) 
2-cell battery holder (Lafayette MS-138) 
4-cell battery holder (Lafayette MS-170) 
miniature perforated board for front panel 

(Lafayette MS-305) 
miniature perforated board for chassis 

(Lafayette MS-304) 
miniature knob (Lafayette MS-185) 
pointer knob (Lafayette KN-40) 
2 x x 61/4 " Bakelite case (Lafayette 

MS-216) 
For earphone listening, use a 2K earphone 

(Lafayette MS-268) 
available from Lafayette Radio, 165-08 Liberty Ave., 
33, New York. 

resistance value should be determined experi-
mentally. It will be between 500 ohms and 1K 
in most cases. 
This three-transistor portable may be used as 

an amplifier tuner by connecting a 10K resistor 
from C of TR,3 to the negative voltage line. This 
resistor provides dc return for the collector of 
TR1 when a plug is inserted in the jack. If the 
amplifier to be used with the tuner does not have 
a capacitor in series with the input, provide one 
of about 0.1 mfd capacity. The connection of the 
10K resistance will have negligible effect on the 
loudspeaker or headphone performance of the set. 
The Lafayette MS-281 plug fits the jack and 
should be used in making the amplifier connec-
tion cable. 
The receiver may be equipped with a calibrated 

dial to simplify station finding. The calibrations 
may be painted on the panel face or many be 
placed on paper with India ink. A sheet of cellu-
loid or clear plastic placed over the dial scale 
will protect it. 
Both the scale and its plastic protector can 

be held in place by the three screws which 
fasten the variable capacitor. 
The tone and volume of the set can be im-

proved by placing a thin sheet of cardboard be-
tween the back of the panel and the components. 
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build yourself ... 

Stetea leedec ceeter 
By R. J. DeCRISTOFORO 

I
F stereo (or hi-fi) hasn't gotten to you yet, it 
will, and here is a music center unit that will 
not only house your present components of any 

make, but also any future additions to your 
equipment (Fig. 1). This music center houses 
stereo tape deck or turntable, two-channel 
(stereo) preamplifier and two-channel or sepa-
rate amplifiers and also has room for an AM-FM 
tuner placed in the stereo (two-channel) preamp 
compartment. In addition to arrangement adapt-
ability, the music center provides building flex-
ibility (Fig. 2B). You must have the main cabinet 
which houses stereo components plus records and 
the changer unit, but you can add the other units 
later. However, we'll begin construction with the 
bench so you'll have an understanding for the 
other units. 

Building the bench. Square the slab top, part 
1 in Fig. 2 and the Materials List, to size. Next 
cut the frames, parts 2 and 3, slightly longer than 
called for. Rabbet these pieces, then miter one 

Stereo-Hi-Fi cabinet en-
semble is modern and 
modular) in design an-
tique in finish; un ts are 
flexible in arrangement. 
can be used separately 
also. Sliding doors by 

pass each other. 

piece at a time and fit to the slab top. Use plenty 
of glue to attach the frame pieces and drive nails 
up through the flange into the underside of the 
top. Wipe off excess glue before it dries. Now, 
shape the legs, parts 4, then slot the top of each 
to receive parts 5. Glue and nail these in place 
and then add the cross pieces, part 6. Locate the 
assembly on the underside of the top and glue 
and nail it in place as in Figs. 2 and 3 with 2-in. 
finishing nails. 
Drawer and Compartment. The drawer (Figs. 

2 and 4) holds extra needles, pick-ups and record 
cleaning equipment. Make the compartment first, 
using the rabbet joint construction shown in Fig. 
2. Glue and nail parts 7 and 8, then cut part 9 to 
a tight fit. Apply glue to its edges, press in place 
and fasten with 2-in, finishing nails in all edges. 
Make the drawer front and sides first. Then 

rabbet each end of the front to receive the sides. 
Cut the grooves in the sides and the front for the 
drawer bottom. Attach the sides to the front 

b. 
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2 

o o 

using glue and driving the nails through the side 
pieces. Slip the bottom into place, then make and 
add the back. Secure this by driving nails into it 
through the drawer sides and up through the 
drawer bottom. 
Be sure the drawer slides easily in its compart-

fe ment. If it's a tight fit, dress the top with sand-
paper. 
The cabinet for the changer is made like a bot-

tomless box even though the construction details 
(Fig. 2) show the parts as they appear after they 
have been cut apart. Best bet is to cut the sides 
(parts 15) first, then the front and back (parts 
16). The front piece is rabbeted along its two 
outer edges, the back piece is rabbeted the same 
way but also along the top edges. Glue and nail 
these parts in place, then add the top, but be sure 
to space nails so they will clear the cut line 

Lower half of main cab-
inet has plenty of record 

storage space. 

(31/2 -in, down from the top). When the glue has 
dried, slice off the top section on the table saw, 
then cut off the back end of this so you end up 
with the three parts shown in Figs. 2 and 5. 
Next step is to mortise for and attach the 

hinges. The cut-out in the changer mounting 
board will have to be tailored to your unit. If 
you are installing new equipment (Fig. 6), you'll 
have a template to work with. If you are going to 
take the changer from an existing cabinet, re-
move the mounting board, too, and use this as 
a template to make the new one. 
Use plenty of glue when assembling the top to 

the base and keep it tightly under clamps until 
the glue is thoroughly dry. To compensate for the 
saw cut, you'll have to move the top in from the 
back, but since this is the back of the cabinet, it 
won't be seen. After the clamps are removed, 
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MATERIALS 

Part No. No. Reg'd Description 

BENCH 
1 1 % x 171/2  x 70" D.F. plywood 
2 2 11/2 x 2 x 72" clear pine 
3 2 11/2  x 2 x 191/2  clear pine 
4 4 21/2 x 21/2  x 51/4" clear pine 
5 2 3/4  x 11/2  x 48" D.F. plywood 
6 2 % x 11/2 x 121/4 " D.F. plywood 

DRAWER & COMPARTMENT 
7 2 % x 161/2 x 18" D.F. plywood 
8 2 % x 51/4  x 18" D.F. plywood 
9 1 % x 41/2 x 15" D.F. plywood 
10 1 % x 41/2  x 15" D.F. Plywood 
11 2 % x 41/2 x 167/8" D.F. plywood 
12 1 1/4  x 141/4  x 167/8" D.F. plywood 
13 1 % x 4 x 131/2 " D.F. plywood 
14 1 1" diameter brass drawer pull 

CHANGER COMPARTMENT 
15 2 % x 11% x 171/4" D.F. plywood 
16 2 % x 11% x 161/2 " D.F. plywood 
17 1 % x 161/2  x 18" D.F. plywood 
18 1 3/4 x 15 x 161/2" D.F. plywood 
19 1 pair 2" butt brass hinges 

LIST—HI•Fl MUSIC CENTER 

Part No. No. Rend Description 

WINGS 
20 2 34 X 18 X n1/4" etched Plywood 
21 2 (11-1R) 1/2 0 % x 18" pine 
22 2 (1L-1R) 1/2 0 % 0 30" Pine 

COMPONENTS & RECORD STORAGE CABINET 
23 2 3/4  x 171/8 x 291/4" D.F. Plywood 
24 1 3/4  x 171/8 x 36" D.F. Plywood 
25 1 % x 17% x 36" D.F. plywood 
26 1 3% X 171/8 x 351/4" D.F. plywood 
27 1 % x 12 x 341/2 " D.F. plywood 
28 1 3/4 x 12 x 153/4 " D.F. plywood 
29 10 1/4 x 161/4  o 171/8" Masonite 
30 2 1 x 1% x 36" pine 
31 2 1 x 1% x 30" pine 
32 1 7/8 x 11/2 x 341/2 " pine 
33 2 3/8 x 18 x 271/2" etched plywood 
34 2 2" diameter flush door pulls (brass) 
35 1 1/4  o Wet x 351/4 " perforated Masonite 

finishing nails, glue 

check to see that the top closes correctly. It may 
be a little tight on the hinge side, and if so, will 
require sanding. 
The wings are merely pieces of etched plywood 

dimensioned as shown in Fig. 2 and trimmed 
along two edges with the molding strips shown. 
Both top (part 21) and bottom (part 22) trim 
pieces are shorter than the corresponding dimen-
sion on part 20 so that the wing can fit in the slot 
cut in the top of the bench and a small amount 
of the other free edge can be behind the main 
cabinet. 
Component Cabinet. The main cabinet (Fig. 

7) is fairly simple to build but you must use care 
when laying out for the edge joints and when 
cutting the dadoes for the shelf and the record 
storage area partitions. 
Cut the sides first and run the dadoes that will 

receive part 26. Next, cut the bottom (part 24). 
Before going further, cut the dadoes for the rec-
ord partitions and be sure you place them on the 
top surface of the bottom and the underside of 
the center shelf. With this done, you can assemble 
the two sides, the bottom and the center shelf. 
Next, cut out part 27. Here, the cutout for the 

components (tuner, pre-amp) will have to be cut 
out to fit your own equipment. Work carefully 
—be sure you're right before doing any cutting. 

Put this part in place, spacing it 5/8 in. from the 
front edge of the parts so far assembled. Check 
this with a square before nailing to be sure the 
part is perfectly vertical. Now make and add the 
center divider (part 28) and the top (part 25). 
Part 32 is a decorative detail but also serves to 
hide the plywood edge on part 26. 
Next step is to make the front frame of the 

cabinet. Size these as shown in Materials List and 
bevel the front edge of each strip. The grooves 
for the sliding doors are the same in each piece 
except the top. Here, although spacing is the 
same, the grooves should be 1/4 in. greater in 
depth to provide room so the sliding doors can 
be put into place (Fig. 8) or removed. 
When attaching the frame pieces to the cabinet 

front, drill holes for 21/2 -in, finishing nails. Make 
the holes smaller than the nail shank diameter 
but not so deep that you can't drive the nails in 
solidly. 
Put plenty of glue on mating edges before you 

begin nailing. 
Cut the partition pieces to size, then make the 

layout for the slight curve in the front edge on 
one piece. Tape, or otherwise hold all the pieces 
together and make the cut. 
You will note, incidentally, that the 3-in. 

spacing between partitions will leave a narrower 

Leg assembly is attached to underside of bench with 
glue and nails. Structure is simple but strong. 

Drawer is good place to keep accessories—needles, 
record cleaning cloth, etc. 
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Glue blocks (not •rhown in Fig. 2) can be added to in. 
crease rigidity. Note cut-out for record changer. 

Top is sliced off changer compartn , nt box, then glued 
back on again. 

Skeleton structures are 5uHicient to support compo-
nents, in this case, tuner and pre-amp. 

Masonite panels make good record storage dividers. 
Note narrovrei compartment in center. 

space in the center of the cabinet but the sliding-
door overlap compensates for this. (You can use 
this narrower section for records you're sorry you 
bought.) When the partitions are shaped and 
edges have been sanded, slip them into place in 
the dadoes previously cut (Fig. 9). 
The back of the cabinet is a piece of perforated 

Masonite. Somewhere in the back, near the bot-
tom edge, drill a 1-in, hole for speaker and record 
changer wiring pass-through. 

Finishing. The antique finish we used is applied 
as follows: First, set all Rail heads below the sur-
face of the wood and fill with wood putty. Brush 
a full coat of clear resin sealer on all surfaces 

Deeper groove in top front-frame member allows slid-
ing doors to be inserted. 

(inside and out) and let dry. On all outside sur-
faces brush a full coat of flat-finish, white under-
coat. 
After the undercoat dries, make an antique 

glaze by mixing equal parts of turpentine and 
glazing liquid and tinting it to the tone desired. 
Colors-in-oil can be used or you can do a good job 
with walnut or maple stain. Best bet is to experi-
ment with slight amounts of scrap wood until you 
get the effect that pleases you most. 
Wipe the glaze on with a rough cloth, being 

sure that it piles up in corners. Technique of 
application with the glaze has much to do with 
final appearance. Practice to establish the best 
wiping stroke. 
Note that some leeway is possible by letting 

the glaze dry a while and then wiping again with 
a cloth dipped in turpentine. This way you can 
lighten the finish overall or achieve a high-lighted 
effect with areas of light and dark. 
Let the glaze dry thoroughly, then finish up 

with two coats of satin-finish varnish. The last 
varnish coat can be rubbed with steel wool and 
lustered with paste wax rubbed to a high, gleam-
ing polish. 
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The Mini-Player 
Employing a transistorized wireless 
broadcaster and flash-battery-pow-
ered turntable, this self-contained 
record player plays all microgroove 
records from 33 to 16 rpm through 

any radio set 

The Mini-player operates equally well in conjunction with a battery portable set 
as shown here, or with transistor, auto or line powered sets. Titm, three-speed 

motor is completely self-contained. 

By THOMAS A. BLANCHARD 

HOW would you like a record player that 
would work anywhere there was a radio— 
without any electrical plug-in's? Here is 

probably the smallest non-toy, three-speed, wire-
less record player that could be designed. 

2 el  

5. 

Since components are standard, the most im-
portant item is to get a 25's cigar box 11/2  x51/2  x 
9 in. 
Remove the box lid and then, with a medium 

grit sandpaper, remove loose paper from both 
lid and box. Drill holes in the motor board as 
shown in Fig. 2A. The trim final finish is obtained 
by covering the box with self-stick plastic fabric 
sold in most variety stores under the trade name 
"Con-Tact." 
The phonograph turntable is just 6 in. in dia. 

Power is provided by a 
tiny 6-v PM motor op-
erated with four flash-
light cells wired in ser-
ies. A spring tension clip 
fashioned from a strip of 
metal secures the cells in 
the cabinet. A single pole 
toggle switch turns the 
motor on and off. 
Note that the two rows 

of flashlight cells (see 
Fig. 3) are separated by 
a strip of wood cemented 
to the bottom of the box. 
This strip measures % x 
•ii3c 41/4 in. The bronze 
turntable spindle bear-
ing extends below the 
motorboard, and this 
spacer strip allows bear-
ing clearance which 
would otherwise be 
blocked if the batteries 
were in two close rows. 
Two brass upholstery 

tacks to which motor 
leads are soldered pro-
vi,de the 6 y plus and 
minus power takeoff. 
These are mounted in-
side the box opposite the 

spring brass battery retainer clip. Insert batteries 
so first cell has the small plus button in contact 
with one tack head with the fourth cell's zinc case 
contacting the remaining tack head. When power 
is turned on, turntable should rotate away from 
the crystal pickup arm. If not, simply reverse the 
sequence of the flashlight cells and motor will 

SLOT FOR 
TRANSISTOR 

SOCKET 

42" 8 
CHASSIS: STEEL, COPPER, ALUMINUM 

5" BEND 
90 DEG. 5 11 

10 , 

DIA. 

7 2-2 1" 

t 5" 
   f 

B CHASSIS LAYOUT 
MOTORBOARD LAYOUT 
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Underside of Mini-player motorboard and arrange-
ment of penlite and standard size cells. 

turn in the correct clockwise direction. For future 
reference, the inside of box can be marked with 
an outline of batteries in correct polarity position. 
The pickup can be any popular standard-size 

crystal unit with a turnover cartridge if you ex-
pect to use old records. Otherwise a pickup with 
a single 1 mil needle will be sufficient. The turn-
table features a built in adaptor for playing 45 
rpm-records and drops down for playing 33 rpm 
and 16 rpm discs—any size up to 12 in. 

Closeup view of chassis. Small block of wood holds penlite cells 
in position. Four-lug tie-strip simplifies mounting small components. 
Chassis is secured in box with a pair of 3-48 fh machine screws. 

MATERIALS LIST—MINI-PLAYER 
No. Req. Size and Description 
1 ferrite slug.tuned radio antenna "Loop" toil 
1 Argonne miniature transformer efrAR 145 (100K Primary; 

2K secondary) 
1 Sylvania type 2N233 N-P-N radio frequency transistor 
1 molded plastic transistor socket and retainer ring 
2 100 or 150 mmf. ceramic tubular or disc capacitors 
1 .01 mfd. disc ceramic capacitor 
1 .001 mfd. disc ceramic capacitor 
1 10K (10,000) ohm 1/2  or 1/4 -watt resistor 
1 11K ohm 1/2 or 1/4 -watt resistor 
1 51( ohm 1/2  or 1/4.watt resistor 
1 21/2 x pc. of thin steel, copper or aluminum for chassis 
1 cigar box—minimum dimensions: 11/2 x 51/2 x 9" 
1/4  yd "Con-Tact— plastic fabric 
1 crystal phonograph pickup with 1 mil needle 
1 miniature, battery-operated phono motor with 6" turntable 

(Alliance, General Industries, German/British import) 
2 11/2 v. penlite cells 
4 11/2 v. size D flashlight cells 

To secure the motorboard to the cabinet, 
cement two blocks of wood % x 1 x 1% in. in the 
center of box. Fashion a spring clip to form a 
contact for one of the penlite cells used to power 
the transistorized phono oscillator and secure it 
with a sme wood screw before the block in 
foregro ee Fig. 4) is cemented in place. A 
flat stri is cemented to the corner of 
the bo ntact to the second penlite cell. 
Some enters might at this point get 

the urge to obtain the 3 y needed to operate the 
oscillator by tapping the larger batteries at the 

spring retainer clip. Boys, it won't 
work! The PM motor is a brush type 
unit, not induction, and the hash 
noise will be broadcast along with 
the recorded music. Separate power 
supplies eliminate any chance of 
electrical interference. 

Transistor Oscillator. The most in-
teresting part of the project is the 
tiny transistor-operated oscillator by 
virtue of which it is only necessary 
to place the record player near any 

e, K radio, tune the set to 1600 kc or any 
nearby point where a regular station 
doesn't tune in, and you are able to 
listen to the recorded music through 
the set's speaker loud and clear with 
no physical connections of any kind. 
The oscillator is a transistorized 

version of the Colpitts circuit. The 
tank coil is nothing more than the 
popular ferrite type radio antenna 
coil. The ferrite slug is turned in or 
out to tune the oscillator to any 
frequency from 1620 kc to about 1000 
kc so that a "clear channel" can be 
found on the radio dial. 
The chassis is fashioned from a 

small piece of aluminum, copper or 
tin-plate as shown in Fig. 2B. Note 
that one corner is slotted, then bent 
up to provide a convenient mounting 
arrangement for the transistor socket. 
Note, also, in Fig. 4 that the original 
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design included a 4-lug 
tie strip for convenience 
in making circuit con-
nections. 
So long as the wiring 

of components agrees 
with Fig. 5, you can vary 
the design to suit your 
whims. A piece of flex-
ible insulated hookup 
wire attached to the coil 
lug is all the antenna 
necessary. A longer wire 
will, of course, increase 
the range of the oscil-
lator. 
While the circuit is al-

most foolproof, it must 
be pointed out that just any transistor will not 
work as an oscillator. The transistor must be of 
the RF N-P-N type such as the popular-priced 
Sylvania 2N233; AP P-N-P type will not work. 
Since a switch was required to turn off or on 

penlite power to the oscillator, we employed a 
miniature 1 megohm potentiometer with switch 
and included a separate volume control. You 
can, for all practical purposes, leave out the vol-
ume control so long as you provide an on-off 
switch. The phonograph pickup leads may be 

TRANS. 
PRIMARY 

100K OHMS 

I MEG. 
VOLUM/E 
CONT. 

SWITCH + 
ON V.C. 

-› 

GROUND 
— TO 
" CHASSIS 

2 N233 
NPN TYPE 

TRANSISTOR 

MODULATED TRANSISTOR 
OSCILLATOR SCHEMATIC 

connected directly to the 100K primary of the 
miniature Argonne # AR 145 input transformer 
and volume controlled from the radio set. 

If hum appears when the pickup is handled so 
long as you hold it, ground the pickup arm's 
swivel to the chassis. Of course, the hum isn't 
present while records are playing, so this ground-
ing can be optional. 
This truly novel record player can even be used 

with car radios, simply by wrapping the oscillator 
lead loosely around the car's whip antenna. 

Starting the countdown—ten seconds, nine, eight, seven . . . 
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Small, versatile and powerful—that's 
this miniaturized power supply. 

eiieteetecce II 

Variable Voltage Power Supply 
By BRICE L. WARD 

THOUGH miniature in cost, labor and physical size, this power supply is big in all other re-
spects. It will supply a full 25 v adjustable 

from zero, and up to 35 ma of current depending 
on the load. It will save hair-pulling and gnash-
ing of teeth by supplying the voltage you need for 
your transistor circuits with the twist of a knob 
and it can handle any five- or six-transistor cir-
cuit with ease. 

It has no fuse or switch because it needs none. 
If the leads are accidentally shorted, the current 
will jump to its maximum of 40 or 50 ma, the 
voltage will drop to a low value and it could be 
left this way all day with no harm. 

Printed Circuit. Begin construction by laying 
out the printed circuit (Fig. 2) on a piece of 
single side laminate board (see Materials List) 
using Me-in, tape resist or, if preferred, a ball-

FULL SIZE  

CIRCUIT AND 

point resist tube. You can use tape resist circles 
at the numbered points, if you wish. These should 
be pressed down firmly and care should be taken 
to eliminate air pockets where the circles and 
lines join, otherwise undercutting will result dur-
ing the etching process. One excellent way to 
eliminate this air space is with thinned liquid 
resist (resist can be thinned with lighter fluid). 
Using a small brush, carefully touch up the air 
spaces, allowing the liquid resist to flow under 
the tape. 
Remove the small cutouts from the center of 

the tape resist circles. The etched centers will 
serve as drill guides later. The large circles can 
be painted in with liquid resist, put on with a 
ballpoint tube or laid out with tape resist and 
trimmed or left square. 
After etching the board, remove the resist and 

clean the board thoroughly with scouring powder. 
Tape resist can be pulled off. Liquid or ballpoint 
resist is removed with lighter fluid. 

DRILLING  

LAYOUT  

1-19 

#50 DRILL 

20 AND 21 
#26 DRILL 
(FOR 4 6-32 
SCREWS) 

22 

120 

14 16 

6 7 

8 

9 

24 

1 

23 

5 
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110V 

-1 
2MF.4 

200 WV 

• 1N91 
1000 

1N91 200 

EIA 
o 111. +50\OMF 3700 25WV 

ELEC 

1500 

As indicated in Fig. 2, drill points 1, 2 and 4-19 
with a #50 drill (about I,¡6-in.) and 20 and 21 
with a #26 drill. Match the distance between 
points 20 and 21 with your meter lugs to get a 
good fit. 
Now, using a hot soldering iron and working 

quickly to prevent blistering of the copper lami-
nate, mount the following components in the 
order given, following schematic-pictorial of Fig. 
3. Mount all components on the etched side of the 
board. Bend the leads of Cl down and push them 
through the holes at points 1 and 2. Push the 
capacitor down against the board and solder 
points 1 and 2. Clip off the leads behind the 
board. In the same way, mount R1, R2, R3, R5, 
CR1 and CR2 but solder only points 5-9 and 14-17 
inclusive. Be sure CR1 and CR2 are mounted 
with polarity shown in Fig. 3B. Mount C2 and C3 
with their positive ends at 11 and 13 respectively. 

B 
COMPONENT LOCATION  

AND WIRING 

MATERIALS LIST—MINIATURE POWER SUPPLY 

Desig. 

Cl 

C2, C3 

CR1, CR2 
Li 
M 1 

Rl 
R2 
R3 
R4 

R5 

Case 

P. C. Material 

Size and Description 

2-mfd, 200-v metalized paper capacitor 
(Aerovox P822) 

500-mfd, 25-v dry electrolytic capacitors 
(C-D Type 5002) 

GE 1N91 germanium rectifiers 
GE #51 pilot lamp 
0-5 dc milliammeter (Lafayette miniature panel 

meter TM-401) 
1000-ohm, 1/2-watt carbon resistor 
200-ohm, 1/2-watt carbon resistor 
3700-ohm. 1/2 -watt carbon resistor 
1500-ohm, 2-watt wire wound potentiometer 

(Mallory RISOOL) 
10K-ohm, 1/2-watt +1% precision resistor (Aero-

vox Carbofilm) 
Lafayette Bakelite case #MS-216 and panel 
#MS-217 

Banana jacks, zip cord and plug 

XXXP copper laminate—one side-3 x 41/2" 
(MS-512) 

6 oz. of etchant (PE-3) 
Tape resist 1/i 6" (PRT-2) 
Tape resist circles (PRTD-6) 

Solder a piece of bare wire to the shell of Li and 
tin the button on the bottom, then tin point 3 at 
the same time, pressing the lamp firmly into 
place. Solder point 4. Strip ends of three 5-in. 
pieces of insulated wire (about 1/4 -in.) and push 
them into the holes at points 18, 19 and 22. Solder 
these three points and clip off all the leads on the 

3 

3 700 

1500 

NMI 

IN 91 
IN 9 1 

200 

10K 
500 MF 
25 WV 
E L EC 

1000 

B LACK 
BA NANA 

JACK 

RED 
B ANANA 

JACK 

2 MF 

200 WV 
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P.C. board-mounted components. 
opposite side of the board, leaving that side as 
smooth as possible. 
Assembly. Lay out and drill the front panel as 

shown in Fig. 4. The meter cutout is best made 
with a fine tooth coping saw or jigsaw. Drill a 
1/4 -in, hole for the line cord (centered and about 
3/4 in. down) on one end of the case. Mount the 
meter using four 4-40 machine screws and nuts, 
and mount the potentiometer and banana jacks. 
Sandwich the components between the printed 
circuit board and the front panel and using the 
screws supplied with the meter, attach the printed 
circuit board to the meter lugs through holes 20 
and 21. Complete the wiring according to Fig. 
3A. Tin the ends of the line cord and run it 
through the hole in the case. Tie a single knot 
about two inches back from the tinned ends and 
solder one lead to 23, the other to 24. Now care-
fully recheck the wiring and attach the panel to 
the case with 6-32 screws. 

Testing. Turn the potentiometer completely 
counter-clockwise and plug the unit into the re-
ceptacle. Turn the pot clockwise (up) and you 
should get a reading on the meter. The maximum 
reading will be between 20 and 30 v. Turn the 
pot down again and put a multimeter, set to read 
at least 100 ma, across the output leads. Again 
turn the pot up slowly. The reading will go to 
about 50 ma and drop back to between 30 and 40 
ma. The voltmeter will indicate a very low volt-
age. This latter test is not necessary, but serves 
to show the inherent safety in the power supply. 
There are one or two precautions to observe. 

Always turn the pot up slowly to the desired 
voltage to prevent sudden current surges, and 
before disconnecting or connecting the load, al-
ways turn the pot all the way down (zero volt-
age). That's all! Enjoy your experiments. 

Tape Splicing Technique 
• Clear fingernail polish serves as an excellent 
cement when splicing recording tape. Taper cut 
the two ends of tape at a 45° angle, then daub 
some of the polish on the leading edge of one 

piece and overlap the other piece 1/8 in. Let dry 
for about ten minutes, then daub polish on the 
overlapping edges to insure a perfect splice. 
You'll have a firm, long-lasting splice that can 
withstand considerable tension and flexing as the 
tape passes through the recording machine, and 
is just as good as one made with cellulose splicing 
tape.—JOHN A COMSTOCK. 

Fuse Holder Eases Testing 

• Ever wish there were some way you could 
hang on to both of your test prods with one hand 
while the other works the meter knob? Take 
one of those fuse holders used when you replace 
a pigtail fuse with an ordinary fuse and snap 
the barrels of your test prods into it. You can 
often touch the red prod to a hot terminal and 
the other to a chassis ground point nearby. If the 
two test points are located farther apart, take the 
barrel of each prod out of the clips at the lower 
end of the holder and this will put the prod tips 
farther apart. You can even use the fuse holder 
to keep pairs of test leads from becoming sep-
arated when many are stored together. 
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One-Tube VHF Receiver 
By JOE A. ROLF, K5JOK 

I
F you're a short-wave listener, signals from 
Europe, South America, and Asia are probably 
old friends. Many interesting signals, however, 

originate within a few miles of your home that 
your receiver does not hear. Here is a simple 
receiver that will pick up those signals—those 
above 30 Mc—and bring the police, fire depart-
ment, and a dozen other local stations right into 
your shack. 
Since the 10-meter Amateur band is covered, 

there's also plenty of DX. Besides most of the 
VHF stations within 50 miles, this receiver (in 
Jonesboro, Ark.) has logged hams in Mexico, 
Cuba, Alaska, and Japan; paging services from 
California to Puerto Rico; and South American 
Police nets—all with only a 4-ft. antenna! The 
surprise came when it was hooked to a beam 
antenna and received signals from the BBC Tele-
vision Service in London. . . . DX in anybody's 
book! 
The receiver covers 27 to 200 Mc with four 

coils. The type of stations you'll hear are listed 
with the coil winding chart. In many localities 
signals from ships, highway departments, motion 
picture studios, pipelines, ambulances, and in-
dustrial plants can also be heard. 
The set uses only one tube, but is actually a 

two-tube receiver. The 12AT7 has two tubes in 

With four coils, this one. 
tube receiver covers the 
range from 27 to 200 mega-

cycles. 

the same package, one 
operating as a super-re-
generative detector and 
the other as an audio 
amplifier. The detector 
(so sensitive that it 
makes electron noise 
sound like a frying egg) 
detects FM or AM sig-
nals which the second 
section of the tube am-
plifies. The receiver is 
battery powered and can 
be operated anywhere. 
The base of the chas-

sis is a piece of 3/4  x 5 x 
5-in, pine, the panel is 
1,10-in. aluminum sheet, 
5 x 51/2 -in. Round the 
panel corners with a file 
and wash it in vinegar to 
give it a dull satin finish. 
The sub-panel is a piece 
of 1/8-in. Masonite, 31/4  x 
41/4 -in. Two 3/4 x 3/4-in. 
brackets of IA6-in. alu-
minum hold the sub-
panel to the base with 
machine and wood 
screws. The sub-panel is 
placed 11/2  in. from the 
rear edge of the pine 
block. 

A small aluminum bracket supports the tube 
socket which is on the left edge of the sub-panel, 

ANT, 

El 
SCHEMATIC 

4 F5 

I. 
Bi 

PHONE 
JACK 

J3 
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about 3/4-in, from the top. The tuning 
capacitor (Cl in Fig. 2) is in the cen-
ter of the sub-panel, 11/4  in. from the 
top. Antenna jacks (Fl and F2) are 
on the right side, 3/4 in. apart, and the 
coil jacks (Ji and J2) are mounted 
2 in. apart and Y4 in. from the top 
edge of the panel. Screwfasten the 
front panel to the pine block. 
Center the hole for the tuning 

capacitor shaft in the panel 21/4  in. 
from the top edge. The regeneration 
control (R4) and headphone jack 
(J3) are mounted directly to this 
panel; J3 is insulated from the panel 
by drilling the mounting hole a little 
larger than required and using two 
fiber washers for insulation. 

It is necessary to modify the tun-
ing capacitor (Cl) before mounting 
it. With pliers, carefully remove all 
but the middle, stationary plate of 
the capacitor. Do not remove any of 
the plates that rotate. The capacitor 
Cl must also be insulated from front 
panel to avoid changing the receiv-
er's frequency when the panel is 
touched. If the regeneration control 
is purchased new, the shaft will be 
longer than necessary and most of it 
will have to be cut off with a hack-
saw. Slip a 1-in, piece of small rubber 
tubing (1/4 -in. ID) over the shaft of 
Cl and slip the shaft from the regen-
eration control into the other end of 
the tube. The fit should be tight, but 
the two metal shafts should not 
touch. Use a panel bearing or rubber 
grommet to support the shaft at the 
front panel. 
The battery clips (F3, F4, F5) are 

mounted with small wood screws on 
the right rear of the chassis (see Fig. 
3). Identify each clip to avoid mis-
takes in connecting batteries. Solder 
the antenna coupling coil (L1) to 
terminal lugs on the machine screws 
holding the antenna terminals. The 
leads on this coil are twisted together 
and long enough to permit the coil to 
be brought next to L2. 
Choke Ch-1 is mounted next to the 

regeneration control (R4). This part 
can be a small audio choke or the 
primary winding of a miniature out-
put transformer (found in most scrap 
boxes or obtained from an old radio 
at a radio service shop. This part can 
also be purchased new and is less 
expensive than a coupling trans-
former.) 

It is important, in wiring the re-
ceiver, that the leads connected to 
Ji, J2, and Cl be kept as short as 
possible. Solder one lead of RFC1 to 

TABLE A—COIL 

WINDING DATA 

'COIL A-27-45 Mc 

•TURNS-19 

.LENGTH-2 in. 

•STATIONS HEARD 

Amateur (10 meters) 

City, State Police Services 

Foreign Police Services 

City Transit Companies 

Towing Companies 

Motor Carrier Services 

Highway Trucks 

Utility Companies 

Paging Services 

Foreign Television 

Russian Satellites 

.COIL B-40-65 Mc. 

•TU RNS-10 

•LENGTH-1 in. 

•STATIONS HEARD 

Amateur (6 meters) 

Utility Companies 

Logging Vehicles 

Television (domestic) 

,.COIL C-60-140 Mc. 

•TURNS-2 

• LENGTH—% in. 

•STATIONS HEARD 

FM Broadcast 

Television (domestic) 

Military 

Air Navigation Services 

US Satellites 

COIL D-130-200 Mc. 

.TURNS-1 

.LENGTH-1/4  in. 

.STATIONS HEARD 

Amateur (2 meters) 

Television (domestic) 

Local Police 

Logging Vehicles 

Utility Companies 

Railroads 

Taxi Companies 

the terminal of Cl and the other to 
a terminal lug mounted on the chas-
sis. Connect one lead of C4, C5, and 
Ch-1 to the lug on the chassis also. 
The other lead of C4 can be con-
nected to another lug with a piece of 
hookup wire leading from the lug to 
the tube socket. Connect C5 to F4. 
Wind the coils on 1/4 -in. forms (see 

Table A) and then slip them off and 
spread to the right length. Bend the 
ends of the coils so they plug easily 
into Ji and J2. The single strand #12 
copper wire used in house-wiring is 
easiest to obtain for these coils. Strip 
off the insulation and clean the wire 
with fine sandpaper. 
When the wiring is completed, con-

nect the batteries, plug in head-
phones and Coil A. After the set has 
been turned on and has warmed up, 
a loud hissing noise should be heard 
in the headset as the regeneration 
control is rotated clockwise. If this 
frying sound is not heard, check to 
see that the tube filaments are lit. 
If not, there is a wiring mistake or 
the tube is bad. If filaments are lit, 
check the wiring again and try a .002 
or .003 mf capacitor in place of C5. 
The capacitor C5 is critical and the 
correct value may vary with differ-
ent receivers. 
Once the hissing sound is heard, 

Base of receiver is 3/4 -in, pine stock, 
sub-panel (behind front panel) is 1/84n. 

Masonite. 

Coils are all l/2 in. in diam., of #12 copper 
wire. Close-wind coils and spread turns evenly 
to given length with a knife or screwdriver blade. 
To raise frequency coverage of coils, increase 
spacing between turns; to lower frequency, 
squeeze coil so spacing is decreased. 
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Desig. 
B1 

B2 

Cl 

C2 
C3 
C4 
C5 
Chi 

Fl, F2, F3, 
F4. F5 

J1, J2 
J3 
Li 

12 

R1 

MATERIALS LIST—VHF RECE 
Description Desig. 

671/2 -v. battery, Burgess 1(45 with snap-on 
connector 

6-v. lantern battery, Burgess, Eveready, 
or Ray-0-Vac 

3-15 mmf. variable capacitor, Bud MC 
1870, modified according to text 

47 mmf. mica capacitor 
.25 mf. 100-v. tubular, Sprague 68P19 
.01 mf. 400v tubular, Sprague 68P8 
.001 1 kv. disc ceramic 
midget audio choke or primary of midget 

output transformer 
medium Fahnstock clips 

metal or molded tip jacks 
standard phone jack 
5 turns copper hookup wire, closewound 
ye dia. 

#12 copper wire wound according to 
Table A 

4.7 megohm, 1/2 -watt resistor 

R2 
R3 
R4 

RFC1 

vi 
1 
1 pr 

10 
6 
10 
1 

1 pc 
2 

IVER 
Description 

500 ohm, I/2-watt resistor 
1 megohm, I/2-watt resistor 
50,000-ohm volume control, Centralab 

B-31 with KB-1 switch (Sw 1) 
1 mh RF choke, National 5-50, or 6' to 

8' of #28 dcc solid 
copper wire wound on 1/4" form 

12AT7 radio tube 
9-pin miniature tube socket 
magnetic headphones 
#8 terminal lugs 
6-32 xi/4" machine screws with nuts 
small wood screws 
coil of solid strand hook up wire 
1/16" aluminum sheet, y4" pine, and Mason. 

ite for chassis, brackets and panel 
tuning dial and knob 
rubber tubing 1" long with 1/4" inside dia. 
fiber washers 1/2 " I.D. and Vs" 0.D. 

connect an antenna and move Li close to L2. 
Tune across the band until a station is heard, 
then adjust the regeneration control for the best 
reception. If the hissing sound is not present all 
across the band, move Li away from L2 until the 
receiver regenerates at any setting of Cl. 

Naturally, any radio works best with a good 
antenna, but this receiver will do surprisingly 
well with only a short piece of wire as an an-
tenna. For best performance, the antenna should 
be cut exactly to your favorite frequency and it 

should be as high as possible. A simple folded 
dipole or vertical antenna will work well and, in 
some cases, it is best to ground one of the antenna 
terminals. 

If you happen to live in an area where TV 
signals are weak, this receiver may interfere with 
nearby TV sets when tuned to a TV station. This 
is because the detector generates a weak signal 
which the TV set receives. If such interference 
is noted, do not listen to TV stations when it may 
disturb a nearby set. 

Light for Tube Replacement 
• When replacing miniature tubes in a TV set, a 
penlight flashlight with an 8- to 10-in, flexible 
extension (available at tool and surplus stores) 
will provide light at sockets which can not be 
otherwise lighted.—H. LEEPER. 

Drill's Chuck Vises Work 

• A drill's chuck can double as that extra hand 
that's needed to hold small lugs, jacks, plugs, and 
other parts while you solder wires to them. Sol-
dering is a lot easier and there's no chance of 
painfully burning your fingers on hot parts by 
trying to hand-hold them. You can use an ordi-
nary hand drill for the purpose or an electric 
drill—either does the job nicely.—J.A.C. 

Hum in Iron-Core Transformer 

In the case of hum due to vibration of the 
laminations in an iron-core transformer, loosen 
the mounting screws so the laminations will 
spread apart slightly, paint the edges of the lam-
inations with shellac or varnish, allow to dry for 
several hours, then tighten the mounting screws. 
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Capacitance Relay 

A compact and efficient unit designed 
for continuous service—a trcensistorited 
capacitor relay., iront-panel and under. 

chassis views. 

3y W. F. GEPHAR 

Vacuum-tube capacitance relay circuits have several disadvantages in 

certain applications such as burglar alarm and other continuous-duty 

circuits. This transistorized unit overcomes those disadvantages 

VACUUM-TUBE capacitance relay circuits 
consume appreciable power, requiring line 
voltage or excessive battery replacement, 

and are prone to trouble due to the tubes and 
high voltage required. Transistorizing these cir-
cuits, though it sacrifices sensitivity to some ex-
tent, provides a means of continuous trouble-free, 
economical operation. The unit shown in Fig. 1, 
for instance, will operate continuously on ac for 
less than half-a-cent a day and operation cost is 
very little more on battery operation. And, since 
transistors are used, shock hazard is eliminated 
and the chance for circuit breakdown is greatly 
reduced. 
The circuit (see Fig. 2) consists of a transistor 

oscillator feeding a transistor-controlled relay. 
The oscillator biases the second transistor to the 
point of conducting enough current to close the 
relay, and when an outside capacitance stops 
oscillation, current flow in the second transistor 
is reduced and the relay opens. Even though the 
relay is energized under "normal" conditions, the 
current flowing through its coil (1.8 ma) is far 
below the coil's continuous-duty rating. 
Several types of coils may be used for the oscil-

lator coil (L1). The one shown is a broadcast 
band antenna coil, but a BC band oscillator coil 
or IF transformer may also be used. The connec-
tions for the coils that can be used are: 

Terminal on 

Schematic, Antenna BC Ose. IF 

Fig. 2 Coil Coil Transtormer 

1 Grid Gml Plate 

2 AVC Ground B-1-

3 Antenna Plate Grid Ior diode . 

4 Ground B+ Grid or diode) 

return 



le CHASSIS AND PANEL LAYOUT 

In all cases, the coil should be shielded. If you 
use an IF coil, use a 270 ke version to avoid the 
possibility of interfering with nearby radios. Ex-
cept when an IF coil is used, no capacitor is used 
across coil; the distributed capacity of the coil 
and wiring is utilized for oscillation. In the unit 
shown in Fig. 1, with a BC antenna coil, the 
oscillation frequency of the components will be 
approximately 100 ke. 
The "antenna" is connected to the collector of 

TR1, and touching it provides a capacitative 
ground between the collector and emitter, and 
stops oscillation. In burglar alarm applications, 
this lead can be connected to the metallic frame 
of the item to be protected (cash 
register, safe, door knob, etc.), so 
that touching it will stop oscillations. 
In other cases, a metal plate may be 
fastened to a window sill or other 
place to achieve the same result (see 
Radio-TV Experimenter, No. 555, 75e, 
"Experimenting with a Capacity 
Control," p. 143), or the lead may be 
attached to a door or window screen. 
If the "ground" lead (+15 v) is con-
nected to another metal plate in the 
vicinity of the antenna plate or 
screen, often the circuit will trip 
without the person actually touching 
the antenna plate. The voltage is so 
low that touching both leads is harm-
less and cannot be felt. 
A trimmer capacitor (C4) is con-

nected between the collector of TR1 
and ground to minimize the addi-
tional capacity required to stop oscil-
lations. With the antenna connected, 
this should be adjusted so that oscil-
lations are just maintained at a level 
that will hold the relay closed, and 
any additional capacity in the circuit 
will cause the relay to open. Some-
times, in the case of long antenna 
leads, the distributed capacity of the 
lead itself will stop oscillations, and 

TO LI 
LUG 2 

4 
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the trimmer capacitor should then be 
disconnected. If the capacity of the 
lead is still too great, the unit must 
be moved closer to the antenna to 
enable a shorter lead to be used. 
Figure 3 shows the panel and chas-

sis layout. Any layout could be used, 
but the unit should be enclosed in a 
steel cabinet in all cases. The unit is 
shown with a built-in ac power sup-
ply, although batteries could be used 
by connecting a 15-v battery supply 
to points "A" and "B" (Fig. 2), ob-
serving proper polarity. The ac pow-
er supply shown delivers in excess of 
15 y under full load, and this voltage 
must be reduced to the 15-v limit of 
the transistors by selecting a proper 
value for R6. Normally, 800-900 ohms 

will be cor-ect. An ac switch was not included in 
the unit shown, since it was intended to be wired 
into the power lines, but one can be placed on 
the front panel. 
Terminal board wiring was used in the unit 

shown, and the terminal board was mounted on 
112-in. spacers under the chassis. If a surplus 
terminal board is not available, one can be made 
out of a 21/2 x 5-in, piece of plastic or Bakelite, 
spacing thirteen 1/2 -in. 2-56 machine screws along 
each side, and centering two at one end. The 
transistors could be wired directly into the cir-
cuit, but the use of sockets simplifies replace-
ment. 

TO C4 TO LI 
LUG I 

TO LI 
LUG 4 

PICTORIAL DIAGRAM  

TO C4 

RECT. I 

GREEN 

N. 
TERMINAL 
BOARD 
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Back-of panel, top view of unit showing transformer, 
coil, relay, sensitivity control and two transistors. 

If the unit is to be placed in a service where the 
relay w.11 operate frequently, such as in a count-
ing circuit or, say, a customer-activated window 
display, place a diode (D2) across the relay coil 
(shown in dotted lines in Fig. 2). The inductive 
pulse from the relay coil when it releases is hard 
on the transistor, and frequent usage would ulti-
mately damage TR2 unless the diode D2 is used. 
The relay specified in the Materials List is 

adjusted to close on 1.5 ma at the factory. This 
adjustment should not have to be changed since 
TR2 will normally draw about 1.8 ma when 
biased by the oscillator output. Potentiometer R5 
is used to adjust the "no-signal" bias on TR2 so 
that the relay barely closes when the circuit is 
oscillating normally. A reduction in the ampli-

Cloth Removes Stubborn Knobs 
• When you wish to remove a stubborn press-on 
type of radio or TV knob, just loop a twisted 
scrap of strong soft cloth behind the knob, grip-
ping the loose ends firmly in your fingers. Press 

against the cabinet froni with your thumb tips, 
at the same time pulling firmly at the cloth. The 
knob should work free without damage to cab-
inet or knob —FRANK A. JAVOR. 

MATERIALS LIST—CAPACITANCE RELAY 
(All resistors are V2 watt) 

Desig. Description 
RI 
R2 
R3 
R4 
R5 
R6 
CI 
C2, C3 
C4 
C5, C6 
Li 
Ti 

.1 megohm 
47K 
10K 
2.2 megohm 
5 meg potentiometer 
820 ohms (see text) 
.01 mfd., 200 r 
22 mmf. ceramic 
70-480 mmf. trimmer capacitor 
25 mfd. 50-r electrolytic 
oscillator coil (see text) 
12.6-r filament transformer (Merit 

P-2959) 
TRI, TR2 2N107 PNP transistor 
DI 1N48 diode 
D2 1N38 diode 
RY SPOT relay, 8000-ohm coil (Sigma 

4F-8000.S/SIL) 
Rect. 1 four 1N48 diodes, bridge-connected 

Steel cabinet 4 x 5 x 6" (Bud CU-
729) ; two transistor sockets; 
three insulated binding posts; 
miscellaneous hardware 

tude of, or the cessation of oscillations then 
causes the relay to open, closing the circuit to the 
external terminals. 
The circuit can be used for burglar alarms as 

mentioned, or for any other "touch" or proximity 
operated circuit switching. By placing two metal 
plates close together, where a raindrop will 
bridge the gap between them, the circuit can be 
used as a "rain alarm." The high resistance direct 
connection between the plates (one connected to 
"antenna" and one to "ground") will not damage 
the power supply, but will stop oscillations. How-
ever, in the case of a direct, low-resistance con-
nection between the "antenna" and "ground," the 
circuit should be disconnected promptly after the 
alarm to minimize drain on the power supply, 
particularly if batteries are used. 

Its an infinite baffle— 
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Six-Meter Station 
for the VHF Amateur 

By C. F. ROCKEY, W9SCHAM9EDC 

For hams only, the new im-
proved six-meter rig that 

reaches out. 

S
PECIFIC features provided in this six-meter 
station are: 

1) A stable, sensitive superheterodyne re-
ceiver, free from overloading effects under rea-
sonable operating conditions. 

2) A variable-frequency oscillator, controlling 
the transmitter output frequency. This makes it 
possible to move out from under powerful inter-
fering stations, and to select a clear operating 
frequency. 

3) Transmitter power input of 15 to 17 watts. 
This is sufficient for consistent six-meter work. 

4) Provision for CW radiotelegraph operation 
on the six-meter band. This feature is not usually 
provided on many commercially-built units. 

5) Clean, crisp signal quality, even when an 
inexpensive carbon microphone is used. 

6) All parts are readily available from any 
well-stocked amateur parts distributor. No ex-
pensive, "special" tubes are required. (Further-
more, many of the more-expensive parts used 
in the first unit—see copy beneath dotted line 
below—can be appropriated for this one. But 
even if all new parts are purchased, the total 
cost should not exceed $100.) 
As with all VHF equipment, construction of 

this unit requires a degree of experience and 
judgment, but the unit itself is neither difficult 
nor tricky to set up. Before you start this, or 

any other serious VHF project., make sure you 
have a good grid-dip meter at hand (see pp. 130-
131) . 

Power Supply. AP Circuits, Receiver. Begin 
construction by drilling and punching the major 
holes in the chassis, as shown in Fig. 2. Make the 
power transformer out-out with a 1-in. square 
Greenlee punch (taking successive bites from the 
corners) or with a nibbling tool. All socket holes, 
except the rectifier and voltage regulator sockets, 
should be punched with a 3/4 -in. dia. Greenlee 
punch; the rectifier and voltage regulator socket 
holes are punched with a 1'/,g-in. dia. Greenlee 
socket punch. The clearance hole for the pivot 
of the Send-Receive switch, and the lug-holes for 
the receiver IF transformers may likewise be 
punched with the 3/4 -in, punch, elongating the 
latter with a 1/4 -in, rat-tail file until each provides 
ample clearance for the transformer connecting 
lugs. Although the mounting holes for them 
should be drilled and checked, do not mount the 
power transformer, IF transformers, modulation 
transformer, or filter choke until they are ac-
tually wired into the circuit. 
The small mounting holes are best located by 

using the particular component to be mounted 
as a template, or measuring directly from it. Tube 
socket key or pin positions are best decided by 
direct reference with the under-chassis photo 

In Volume 6 of the Radio-Ti Experimenter (No. 555) 
we described a six-meter amateur radiophone station, 
suitable for the beginning or "technician-class" operator. 
Reader response to this project was so enthusiastic we 
felt an improved model of such a station in order. While 
the first station is still a useful and interesting project, 
it does possess a few disadvantages, particularly when 
used in regions of intense amateur VHF activity such as 
the Chicago, New York, and New England areas where 
occasionally transmitter output power becomes insufficient 
for consistent communication. Likewise, while sensitive, 

the simple receiver is occasionally overridden by powerful 
nearby stations in metropolitan areas. 

This improved six-metre station, on the other hand, 
has proven itself practical in both big cities and in the 
less active VHF regions. Here in the Chicago area, for 
instance, it has seldom failed to provide enjoyable con-
tact whenever turned-an, even though only a simple 
dipole antenna is used with it. A good directional. 
"beam" antenna will enable it to compete anywhere, and 
against commercially built equipment costing several 
times as much. 
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(Fig. 4) and by reference to circuit diagrams 
(Figs. 5, 6 and 7). Provide the shortest, most 
direct grid and plate leads in each case. Mount 
each socket to the chassis, using 4-36 rh screws 
and hex nuts for the miniatures and 6-32 rio 
screws with nuts for the octals. Place a soldering 
lug under one of the screws of each socket to 
provide a common ground point for that stage. 
Mount the insulated tie-lug strips using the 
under-chassis photo (Fig. 4) as a guide. A liberal 
use of insulated tie-lug strips makes possible a 
neat and mechanically rigid wiring job. If you 
plan portable operation, put lock washers under 
all nuts for increased mechanical security. Mount 
all tube sockets and the terminal strip, as well 
as most insulated tie-lug strips before beginning 
the wiring, as well as the four-pole Send-Receive 
switch. 
Wire all of the power supply (Fig. 5), except 

the power transformer, then mount and wire the 
power transformer, running ac power line con-
nections, B+ supply leads, and 6.3-v heater sup-
ply leads along the edges of the chassis. Fasten 
electrolytic filter capacitors, by their leads, be-
tween suitable lugs, to hold them firmly in place. 
When you have finished wiring the power sup-

ply, including a B+ lead to the Send-Receive 
switch, measure the de resistance from B+ to 
ground with a serviceman's ohmmeter. There is 
no limit as to how high this resistance should be, 
but it should not be less than 50,000 ohms. 

Now, connect a line cord to the line ter-
minals on the terminal strip and plug in 
the 5U4 and the VR 150/0D3 regulator 
tube. 
Turn on the switch on the regenera-

tion control potentiometer and plug the 
-1* cord into the power line. The rectifier 

(5U4) filaments should glow a dull red, 
and the VR tube should be filled with a 
pale purple glow. Measure the de B+ volt-
age to the chassis. Any value between 400 
and 500 y is normal. Between pin No. 5 
and ground the voltage should be very 
close to 150 v. Under load, the full voltage 
will be about 350 v. 
With the power supply completed and 

checked out, complete the audio frequency 
sections in both the receiver (Fig. 6) and 
the transmitter, (speech amplifier and mod-
ulator, Fig. 7). Each 12 AT7 triode section 
comprises a separate and distinct AF am-
plifier stage. (Refer to Table A to insure 
correct connections to the pins of these and 
all other tubes.) To check the operation of 

each stage as it is wired, plug in the tube and 
apply power. Connect a ceramic or mica capaci-
tor of at least 1000 mmf in series with a good pair 
of magnetic headphones, ground the other wire 
of the phones and connect the free end of the 
capacitor to the plate of each AF stage as it is 
completed. Now touch a screwdriver to the grid 
of that same tube. If the circuit is operating 
correctly, a characteristic clicky buzz will be 
heard in the phones. 
For an overall check of the receiver audio am-

plifier when this section is completed, plug the 
phones into the energized circuit (Send-Receive 
switch in Receive position) and listen for the 
clicky buzz when each grid is touched in turn. 
The transmitter AF system can be given an 
overall check by connecting a 100-K ohm resistor 
in series with phones and connecting this series 
combination between the green and black (across 
the secondary) of the modulation transformer. 
With all tubes in place, power applied, and the 
S-R switch in Send position, loud, clear speech 
should be heard when the mike (connected to 
appropriate terminals) is spoken into. 
With audio-frequency and power-supply cir-

cuitry completed and checked, begin on the re-
ceiver second detector by winding the coil for this 
stage, L4 (see Fig. 8). Be sure that this, and 
other coils are wound exactly as described. More 
trouble probably can arise over an improperly-
wound and connected coil than from almost any 

5U4 6A5 
TABLE A—TUBE PIN CONNECTIONS 

12AT7 %/men 

Triode No. 1 Triode No. 2 

,..,..... 
Vr1 à 0%1 

Fil. 2 and 8 Heaters 3 and 4 
Grid 

Heaters 4 and 5 (Tied together) & 9 Heaters 3 and 4 Pin 2 Ground 
Plates 4 and 6 

No. 1 1 or 7 
Grid No. 2 (screen) 6 
Plate 5 

Grid 
Plate 
Cathode 

2 
1 
3 

6 
8 

Grid No. 1 1 
Grid No. 2 (screen) 6 
Grid No. 3 2 

Pin 5 to 6000 ohm 
resistor and B-I-

Cathode 2 Plate 5 
Cathode 7 

ole: Crido numbered starting from cathode) 
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other error. Be 
sure that the spec-
ified iron slug 
forms (National 
XR-50) are used 
in all instances. 
The regenera-

tion-control poten-
tiometer controls 
the screen grid 
(grid No. 2) volt-
age on the 6AG5 
second detector 
tube. 
Wire this, and 

the rest of the sec-
ond detector by 
reference to Fig. 6. 
Keep the grid, 
plate and cathode 
leads short and di-
rect, although the 
heater, B+, and 
screen supply 
leads may be run 
in the corners of 
the chassis for con-
venience. 
You will note 

that the second 
detector receives 
its B+ supply di-
rectly from pin No. 
5 on regulator 
tube. Be careful to 
avoid shorts be-
tween the pins of 
the tube socket, 
(use no more sol-
der than necessary upon 
any connection) and 
don't forget the 50 mmf 
ceramic capacitor across 
the coil. When the sec-
ond-detector wiring is 
completed and checked 
for errors, plug in the 
6AG5, the receiver 12AT7 
and the phones. With 
power applied and the 
S-R switch in Receive 
position, slowly advance 
the regeneration control 
toward the right. A 
smooth, quiet "thud" in-
dicates that this circuit 
is operating correctly. If 
there is no "thud," re-
check wiring; if tube is 

Under-chassis view of six-
meter rig, showing typical 
placement of circuit com-

ponents. 

I all'etair 
1) Power Transformer; 2) Filter Choke; 3) VR150 Voltage Regulator; 4) Line Cord; 
5) Terminal Strip; 6) Phone Jack; 7) 5U4 Rectifier; 8, 9), 6AQ5 Modulator Tubes; 10) 12AT7 
Receiver A.F. Amplifier; 11) 6.AQ5 Transmitter Power Amplifiers; 12) Antenna Tuning 
(Transmitter); 13) Modulation Transformer; 14) 6AG5 Second Detector; 15) Second Detector 
Tuning Slug; 16) 6AQ5 Frequency Doubler; 17) Frequency Doubler Coil Slug; 18) Trans-
mitter Power Amplifier Tuning Slug; 19) Tuning Lamp; 20) 6AG5 Second I.F. Amplifier; 
21) Oscillator Plate Tuning Slug; 22) 6AG5 R.F. Amplifier; 23) I.F. Transformer; 24) Trans-
former Oscillator Tank Capacitor (100 mmf); 25) 6AQ5 Oscillator; 26) R.F. Amplifier 
Tuning Slug; 27) GAGS First IF. Amplifier; 28) Transmitter Oscillator Slug; 29) V.F.O. 
Push Button; 30) Receiver Oscillator Tank Capacitor; 31) Receiver Oscillator Tuning Slug; 

32) 12AT7 Oscillator and Mixer: 33) I.F. Transformer. 

4 

_.,41111 4L1Là...„irk_ 
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good, little else can cause difficulty except an 
improperly wound or connected coil. When the 
detector is thus apparently operating, bring the 
lead-in from a fairly large antenna near (but not 
touching) the coil. By rotation of the slug of 
this coil, it should be possible to hear a number 
of shortwave code and phone stations in the 10-

TABLE B 
RESONANT FREQUENCY DATA FOR COIL ADJUSTMENT: 

Coil No. Resonant:Freguency Remarks 

L, 61 Mc Peak with 50 mmf 

L. 61 Mc 

L, Should tune from about 30 to 
43 Mc as receiver tuning 

capacitor is rotated 

Adjust both coil slug 
and 35 mmf oscillator 

tank capacitor 

L, Peak at 10.7 Mc 

L, Should tune from about 6.24 

to about 6.75 Mc as trans. 
VFO tuning dial is rotated 

Adjust both slug and 
100 mmf VFO lank 

L, Peak at 12.5 Mc 

L, 

L, 

Peak at 25 Mc 

Peak at 51 Mc 

L, Peak for maximum output on 
operating freq. (50 to 54 Mc) 
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to 12-megacycle region particularly at night. 
Wire the two IF amplifier stages next. 

Keep all grid and plate leads in the IF am-
plifier as short and direct as possible, or 
they may couple with each other or with 
other leads, and cause the amplifier to os-
cillate. Uncontrolled oscillation is evidenced 
by loud squeals and other raucous noises 
in the phones when the circuit is tested. A 
properly operating IF amplifier contributes 
no noise other than a smooth hiss in the 
phones. If oscillation occurs with good 
tubes in the sockets and all shields firmly 

in place, the only cure is careful rearrangement 
of the leads. (The 10K-ohm gain control poten-
tiometer controls the cathode bias upon the two 
IF amplifiers. Advancing the control to the right 
should bring the cathodes closer to ground po-
tential and increase the amplification of the 
system.) 
When the IF amplifier has been completely 

wired, check it over carefully for mistakes and 
for solder shorts. Insert the receiver audio tube, 
second detector, and both IF amplifier tubes, 
make sure all shields are in place upon those 
tubes requiring them, plug in phones and apply 
power. Then, using a grid dip meter, carefully 
adjust the second detector coil to resonance at 
10.7 megacycles. Throw the S-R switch to Re-
ceive and turn down the IF gain control. Turn 
up the second detector regeneration control just 
past the "thud" point, on the oscillating side, and 
readjust the second detector coil tuning slug until 
the whistle of the grid dip meter is clearly heard 
in the phones. Now, turn up the IF gain control 
and adjust each tuning slug (top and bottom) on 
each IF transformer carefully for the loudest 
response from the grid dipper. Adjust the gain 
and the location of the dip meter with respect 
to the set to provide a clear whistle but to avoid 
overloading. The IF amplifier is now roughly 
aligned. Final alignment will be completed later. 

Proceed with the 
12 AT 7 oscillator-mixer. 
Wind the mixer coil (L2, 
Fig. 8) and the oscillator 
coil (L3, Fig. 8) careful-
ly and install these un-
der the chassis. Also 
mount the 35 mmf. oscil-
lator tank capacitor and 
the 15 mmf. tuning ca-
pacitor. Since these cir-
cuits operate at high fre-
quency, it is necessary to 
keep all grid, plate and 
cathode leads short and 
direct and return all 
grounds for one stage to 
the same lug on the chas-
sis, insofar as possible. 
Heater and B+ supply 
leads again should be 
run around the corners 
of the chassis. (The os-
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MATERIALS LIST—SI X-M ETER 

No. Req'd Description 
1 Jones barrier terminal strip, 8-terminal (Model No. 

8-140) 
1 aluminum chassis 4 x 13 x 17" 
2 8-prong, octal tube sockets, Amphenol 
6 7-prong miniature tube sockets. Amphenol unshielded 
4 7-prong miniature tube sockets, Amphenol unshielded, 

with fitting for shield 
4 shields for above, Amphenol, to fit 6AG5 tubes 
3 9-prong miniature tube sockets, Amphenol, unshielded 
1 common push button (from any hardware store) 
1 miniature porcelain cleat socket (from any hardware 

store) 
2 FM I.F. transformers 10.7 megacycle (type: Meissner 

16-6665) 
1 line cord and plug 
1 4-pole double-throw Federal anti-capacity switch (type 

1424) 
2 vernier tuning dials (National type BM) 
4 plastic knobs, for 1/4" shaft 
1 single-circuit phone jack (Mallory) 
1 pr good magnetic head phones (Trimm) 
1 single-button carbon microphone (carbon type F-1 from 

Telephone Engineering Co., Simpson, Pa.) 
1 driver transformer (Thordarson type 20A22) 

100' plastic insulated solid hook-up wire (one roll) 
1/4 -lb. No. 22 double cotton covered magnet wire 
1/4 -1b. No. 26 double cotton covered magnet wire 

Assortment of tie points. insulated. 2. 3, and 4 terminal 
1 pkg rubber grommets 1/4 -in. wire hole 
1 length No. 14 tinned-copper wire 

rosin core solder 
4-36 rh machine screws 1/4 " long with nuts 
6-32 rh machine screws 1/4" long with nuts 

25 5000 inmf ceramic disc capacitors 
8 50 mmf ceramic disc capacitors 
1 1000 mmf ceramic disc capacitor 
1 .5 mfd. 200 working volt, paper capacitor 
1 8 mfd, 450 working volt, electrolytic capacitor (tubu-

lar type. Mallory) 
2 20 mfd, 600 working volt, electrolytic capacitors (tubu-

lar type, Mallory) 

RIG 

No. Req'd Description 
1 .01 mfd, 600 working volt, paper capacitor (Aerovox) 
3 1-watt carbon resistors, 220 ohm 
6 1-watt carbon resistors, 22K ohm 
3 1-watt carbon resistors, 47 ohm 
6 1-watt carbon resistors, 47K ohm 
1 1-watt carbon resistor. 1000 ohm 
5 1-watt carbon resistors, 100K ohm 
4 1-watt resistors, 220K ohm 
2 1-watt carbon resistors, 1 megohm 
1 1-watt carbon resistor, 10 megohm 
2 1-watt carbon resistors, 2.2K ohm 
1 2-yeett carbon resistor, 220 ohm 
1 2-watt carbon resistor. 47K ohm 
1 10K ohm, 20 watt, wire-wound resistor, I.R.C. 
1 6000 ohm, 20 watt, wire-wound resistor, I.R.C. 
1 100K linear taper potentiometer with switch (Mallory) 
1 10K linear taper potentiometer (no switch, Mallory) 
2 50 mmf variable capacitors (Bud type No. 1873) 
2 Bud 15 mmf variable capacitors (Bud type No. 1870) 
1 35 mmf variable capacitor (Hammarlund type No. 

MA PC-35 
7 National type XR50 iron slug coil forms 
1 power transformer (Thordarson 22R07) 
1 filter choke (Thordarson 20G55) 
1 modulation transformer (Thordarson 21M54) 
1 51.1468 tube 
1 VR150/0D-3 tube 
6 6AQ5 tube 
3 12AT7 tubes 
4 6AG5 tubes 
1 No. 40 dial light 6-volt, screw base 
1 beam antenna (Newark Electric Co., Catalog No. 

92-F-216 or similar) 
For tuning and adjustment: 

1 technician's volt-ohmmeter 
1 grid-dip meter (B and W, Heathkit or Millen) 
1 0-150 dc milliammeter 
1 7.5-watt, 120-v lamp bulb and socket 
1 2-watt neon lamp bulb 

cillator section receives its B+ supply from the 
voltage regulator tube, pin No. 5, point A in 
power supply, Fig. 5. The "gimmick" in Fig. 6 
is a small capacitor which couples the oscillator 
signal into the mixer. Make it by twisting five 
turns of plastic-insulated hookup wire, (insula-
tion still in place, tightly together. No trouble 
will be experienced if you carefully arrange that 
the two wires can not 
come into metallic con-
tact. This gimmick must 
be connected in place 
before the following os-
cillator frequency ad-
justments are made.) 
When the oscillator-

mixer section has been 
wired, carefully check it 
out and then insert the 
12AT7 tube in the sock-
etc. Close the plates of 
the tuning capacitor (15 
mm f., with vernier dial) 
completely, and set the 
oscillator tank capacitor 
(35 ninif., on chassis) 
plates exactly half-
meshed. Now, adjust the 
slug in the oscillator un-
til the oscillator coil res-

L5 50 

6AQ5 

5 

onates at 39 megacycles, as determined by grid 
dipper. Apply power and use the grid dipper to 
check for oscillation by coupling it to the coil L3. 
Lack of oscillation indicates an incorrect coil, 
wrong wiring, or a bad tube. 
Receiver wiring is completed by wiring the 

RF amplifier stage, 6AG5. The only precaution 
which must be taken here is to keep the grid 
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and plate leads short and direct. The receiver 
antenna coil, Li, is made by close-winding seven 
turns of No. 22 DCC wire around a one-watt, 
one-megohm carbon resistor. The end leads of 
this coil are soldered to the resistor leads. The 
primary coil consists of four turns of the same 
wire wound directly over the ground end of the 
seven-turn coil. The seven-turn coil is then con-
nected directly across the terminals of the 50 
mmf. capacitor; it is held firmly in place by the 
stiff leads of the resistor. 
When this coil is soldered in place across the 

capacitor, mount the latter in position upon the 
chassis and complete the wiring of the RF stage. 
Twist and connect the antenna coil primary leads 
to the receiver (X and Y) antenna connections 
on the S-R switch. This tightly twisted pair of 
leads may be run around the corner of the chassis 
with the power leads for appearance's sake, if 
desired. Treat the tightly-twisted pair of leads 
from the antenna switch blades to the antenna 
terminals (on terminal strip) the same way. 
Plug all tubes into the receiver and power 

supply, and place shields firmly upon all tubes 
requiring them. Before applying power, "grid 
dip" both Li (with 50 mmf capacitor) and L2 
(with slug) to resonance at 50 megacycles. 
Now, apply power, and switch the S-R switch 

to Receive position. Turn up the IF gain control 
until a slight hiss is audible in the phones and 
turn up the regeneration control just beyond the 
thud-point. With the tuning capacitor fully 
meshed and the grid dip meter oscillating, rotate 
the grid-dip meter dial slowly about the 50 mega-
cycle point until you hear its whistle in the 
phones. If overloading occurs, turn down the IF 
gain. (If you have performed your previous 
alignment work carefully, this signal should be 
close to 50 Mc.) Now, readjust the tuning con-
trols of Li and L2 for maximum signal strength, 
turning down the IF gain to avoid overloading 
if necessary. When these have been peaked-up, 
carefully readjust all of the IF transformer slugs 

for the strongest possible signal. You have 
now aligned the receiver. Connect a six-
meter antenna (or, if that is not available 
yet, a TV receiving antenna) to the an-
tenna terminals on the terminal strip. If 
there is an amateur six-meter station on 
the air in your locality, you should have 
no trouble hearing it. When you do tune 
in an on-the-air signal, use it to make a 
final touch-up of all slugs and adjustments. 
Finish off by installing the vernier dial and 
knobs. 
You will receive radiotelephone signals 

best with the regeneration control just be-
low the thud point. Radiotelegraph CW 
signals will be received best just above it. 
Also the regeneration control may be used 
as an additional volume control on strong 
voice signals, in addition to the IF gain 
control. You will also observe that this 
receiver, while being very sensitive to six-
meter signals, is remarkably free of the 

spurious TV and FM broadcast responses. 
The Transmitter. With the receiver completed, 

and the audio and power circuits checked-out, 
you are ready to start on the transmitter—if you 
have a suitable station and operator license. The 
United States radio law provides penalties of up 
to $10,000 fine and/or a two-year federal prison 
term for those who use a radio transmitter with-
out proper government authorization. You must 
hold either a general class or a technician class 
amateur license to use this transmitter. A novice 
class amateur, or a Citizens Radio license will 
not do. You may obtain exact information as to 
the requirements and examinations for such li-
censes by writing to the field office of the Federal 
Communications Commission nearest you. (The 
Canadian, Mexican, and the governments of most 
other countries have, and enforce similar regula-
tions within their own jurisdiction.) 
Assuming you are properly licensed, begin by 

winding the transmitter VFO oscillator coil, L5, 
Fig. 8. Wind this coil exactly as shown, since 
the frequency-stability of the entire transmitter 
depends upon it. When completed, fasten this 
coil into place and mount the 100 mmf VFO tank 
capacitor and the 15 mmf VFO tuning capacitors. 
(The vernier dial for the latter should not be 
installed until later.) Next, wire in the heater, 
cathode, and grid circuits of the VFO, carefully 
following the transmitter schematic, Fig. 7. Note 
that the VFO receives its B+ supply from the 
regulator tube (pin No. 5) through the Send-
Receive switch contacts (see the Send-Receive 
switch diagram, Fig. 9). Also mount and connect 
the VFO push button, stuffing several layers of 
friction tape under the push button, between the 
terminals and the chassis, to forestall shorts. 
(Gulch's Fourth Law: "Anything that has the 
slightest chance of shorting is certain to do so," 
operates here as it does everywhere else in ama-
teur equipment.) 
Now, wind the transmitter oscillator plate coil 

(L6, Fig. 8), mount it, and finish wiring the VFO 



RADIO-TV EXPERIMENTER 57 

oscillator circuit. After this is checked, and any 
possible shorts between tube pins or elsewhere 
have been cleared, insert the rectifier tube, volt-
age regulator tube, and 6AQ5 VFO tube, and 
apply power. After tubes have warmed-up (with 
the S-R switch in center or neutral position), 
press the push-button. The voltage regulator 
tube should dim noticeably but not go out. If it 
does go out, or if it does not dim, check your 
wiring, and examine the pushbutton carefully. 
When it dims, release the push button and throw 
the S-R switch to Send position. With the tuning 
(15 mmf) capacitor fully meshed and the VFO 
grid coil slug screwed all the way in, adjust the 
100 mmf tank capacitor until a definite indication 
of oscillation is observed on 6.25 megacycles with 
the grid dip meter. You should find this condi-
tion occurring with the 100 
mmf tank capacitor about 
90% meshed. 
With the circuit oscillating 

at 6.25 Mc., move your grid-
dip meter over to the plate 
coil and adjust the slug for 
maximum output at 12.5 Mc. 
With good, strong indication 
of output here, remove tubes 
and de-energize before con-
tinuing work and move on to 
the frequency multiplier 
(doubler) stage, the only 
critical part of which is the 
coil. Make sure that the cen-
ter-tap is in the electrical 
center. This will insure equal 
drive to both tubes of the 
final stage, and will minimize 
spurious responses. Wind the 
coil exactly as shown in Fig. 
8. (If for any reason it should 
be necessary to alter the 
number of turns on this coil, 
a remote possibility, be sure 
that you add or remove two 
turns at a time, one on each 
side of the center-tap, to preserve electrical bal-
ance.) Install this coil and complete the wiring. 
You will not be able to test the frequency-

multiplier until you have also completed the wir-
ing of the grid and cathode circuits of the final 
amplifier. This is because the grid to ground 
capacitance of these latter contribute significantly 
to the tuning capacitance of the frequency multi-
plier output circuit. So, wire-in the grid and 
cathode circuits of the final amplifier immedi-
ately. 
Observe that each of the final amplifier tubes 

has its own cathode bypass capacitor and 47-ohm 
isolating resistor. This is to insure stability and 
reliability of this circuit. The de cathode current 
flows through the M-A terminals on the 8-termi-
nal strip on the back of the chassis (see Fig. 
10B); this makes possible a convenient check of 
the final amplifier cathode current later. 
When the grid and cathode circuits of the final 

PUSH BUTTON 

TO VOLTAGE 
REG ON 
PWR SUPPLY 
(POINT P) 

SE 

RECEIVE 
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amplifier have been completed, as well as all of 
the circuitry of the frequency multiplier, the 
latter is ready for a checkout. After re-examining 
the wiring, plug in the VFO, frequency multiplier, 
and final amplifier tubes (as well as rectifier and 
voltage regulator, of course) and apply power. 
With the S-R switch in Send position, tune the 
frequency multiplier coil to maximum output on 
25 megacycles, using the grid-dip meter. You 
should also now go back and touch-up the oscil-
lator plate coil for maximum indication at the 
frequency multiplier output. A 6-v dial bulb, 
connected to a single loop of wire and draped 
around the frequency multiplier output coil 
should glow at nearly full brilliance, if every-
thing is working—and tuned correctly. 
With this accomplished, de-energize, remove 

tubes for safety's sake, and 
complete the wiring of the 
final amplifier. This is a push-
push, frequency doubler, a 
self-neutralizing circuit noted 
for its effectiveness, stability, 
and rejection of spurious, 
harmonic frequencies. Note 
in Fig. 7 that the grid circuit 
is connected in push-pull, the 
plates of the tubes in parallel. 
Observe, also, that for stabili-
ty both screen grids are in-
dividually bypassed, even 
though fed from the same de 
source. Keep all high-fre-
quency leads as short and 
direct as possible, the heater, 
B+ supply, and other supply 
wires may be run around the 
corners of the chassis for im-
proved appearance. 
Wind coil L8 as shown in 

Fig. 8 and install, and com-
plete and check the wiring of 
the final stage according to 
the transmitter schematic, 
Fig. 7. When wiring is com-

plete, insert all transmitter RF tubes, rectifier 
tube, and voltage regulator. Before applying 
power, adjust the final amplifier coil with the 
grid-dip meter, by tuning the coil slug. If you 
have trouble making it resonate on 50 Mc., try 
squeezing together, or spreading apart the turns 
of coil L8. When resonance is found, secure the 
turns in place with celluloid cement. 
Now, jumper the "MA" terminals on strip 

together and apply power. You should get a 
strong indication of RF output on 50 Mc., but 
absolutely none on any other frequency within 
the range of the grid-dip meter. A 6-v pilot lamp, 
connected to a loop of wire and draped over the 
final output coil should burn extremely brightly 
(possibly even burn out, so be careful) when 
this stage is operating correctly. Touch up the 
tuning of the oscillator plate, the frequency mul-
tiplier, and the output of the final amplifier for 
maximum output on 50 Mc. 
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Complete construction by winding the trans-
mitter antenna coil L9 (Fig. 8) with No. 14 cop-
per or tinned-copper antenna wire. Tap this coil 
one turn from each end to make connection to 
the transmitting antenna through a tightly-
twisted pair of leads, which may run around the 
corner of the chassis to the Send-Receive switch, 
points M and N, as shown in Figs. 7 and 10B. 
The 50 mmf antenna tuning capacitor is in-

sulated from the chassis by means of a laminated 
phenolic plastic strip (see Fig. 10A), upon which 
it is mounted. A 1%6-in. "socket" hole assures 
sufficient clearance from the chassis. Both sides 
of this capacitor must be insulated. Fasten the 
plastic strip to the chassis with 6-32 rh machine 
screws and nuts. 
The antenna coil is coupled to the final ampli-

fier output coil by means of a single-turn loop, 
coupled closely to each coil—the 13+ end of the 
output coil, and the center of the antenna coil. 
A twisted pair link of plastic hookup wire con-
nects the loops together. Each loop should be 
closely coupled to its coil, but this coupling 
should be adjusted for best results later. 
The antenna tuning lamp socket is mounted 

atop the chassis (see Fig. 3). It is connected be-
tween point N on the S-R switch and a tap on the 
antenna coil. Keep the leads to the lamp socket 
as short as possible and bring them up through 
the chassis via a rubber 1/4 -in, hole grommet ad-
jacent to the socket. The lamp is shunted by a 
small 1/8-in. dia., 4-turn coil of close-spaced No. 
22 DCC wire. Adjust the size of this shunt coil 
so that, with the antenna you are using, the lamp 
lights to only about one-quarter brilliance, 
enough to tune clearly by, but not enough to 
waste hard-earned RF power. e 
Final check on the transmitter consists of in-

serting all tubes and applying power. Connect 
a 7.5-watt, 120 y lamp bulb across' the antenna 
terminals (terminal strip) as a dummy load. 
Make all RF tuning adjustments for maximum 
brightness of the bulb. Do not expect a full 7.5 
watts of output from this transmitter, but when 
all tuning and coupling adjustments are opti-
mized, a sizeable amount of output should be 
shown by the 7.5-watt bulb. 
To check modulation, connect a single-button 

carbon microphone to the mike terminals, apply 
power, and speak into the mike. The antenna 
tuning lamp should flicker markedly if modula-
tion is taking place. No modulation indicates 
possible error in the connections between the sec-
ondary of the modulation transformer and the 
final RF amplifier circuit. 

Before putting this transmitter on the air using 
a live antenna, make sure that the transmitter 
frequency is definitely within the assigned 50-Mc. 
amateur band, from 50 to 54 Mc. Do not rely 
upon the calibration of your grid-dip meter for 
such a vital matter, but check against the known 
crystal frequencies of other amateurs you hear on 
the air, or with an accurate heterodyne frequency 
meter (often available on a loan basis from radio 
clubs). 
You may compare the frequency of your own 

VFO with that of other amateurs by simply set-
ting your receiver's second detector regeneration 
control past the thud point and, with the S-R 
switch in Receive position, pressing the VFO test 
push button. Tune the VFO vernier dial until 
you hear its whistle in the receiver. (You may 
have to turn down the IF gain to avoid overload-
ing.) Now the transmitter will operate upon the 
same frequency as that to which the receiver is 
tuned. Use this technique to set your own fre-
quency to that of the station you're working; 
this conserves spectrum-space, and makes for 
better operations. However, unless you wish to 
be considered a "lid," do not change your op-
erating frequency while the S-R switch is in the 
Send position. Rather, use the push button to set 
the frequency, with the switch in Receive posi-
tion. 
A 0-100 ma de milliammeter connected to the 

M-A terminals on the terminal strip should read 
between 45 and 60 ma when the transmitter is 
tuned-up and operating properly. Once prelim-
inary adjustments have been made, remove the 
meter and place a jumper across the M-A termi-
nals. 
For radiotelegraph CW operation, connect a 

telegraph key to the M-A terminals instead of 
meter or jumper, and operate as any other CW 
amateur station. (When one can find a six-meter 
operator who will listen for CW signals, much 
greater distance ranges are possible under poorer 
conditions than could be obtained by voice op-
eration.) 
For best results with this or any other amateur 

station, thoroughly familiarize yourself with the 
correct adjustment and operation of all circuits 
and keep them in trim at all times. Install and 
use the highest, most-effective antenna you can, 
for the antenna used is by far the biggest techni-
cal factor in successful operation. If possible, use 
a directional, beam antenna, but a high dipole 
will work if the former is not feasible. 
(A word on TVI—Because of its frequency 

proximity to television channel 2, this transmit-
ter may cause some interference on that channel. 
If it does, have the TV receiver owner install 
a Drake HF-50 or other good high-pass filter with 
54 Mc. cut-off design.) 

• The wonder of radio is not, as some would have 
it, that it works at all; but rather that a device 
that works principally because of evacuated tubes 
can be responsible for so much hot air.—R. R. 
DOISTER 
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Transistorized Telephone Amplifier 

The caller, shown at left, uses phone in normal fashion while amplifier unit at other end of line, shown at right 
above, enables group of people to listen and talk. 

ALTHOUGH 
this tele-
phone at-

tachment will en-
able you to speak 
and hear someone 
calling you on your 
phone as though 
you were using an 
intercom, you do 
not have to make 
any wiring connec-
tions to the tele-
phone circuit. 
Since the con-

versation is picked 
up inductively, 
you merely place 
the pickup unit 
under the phone 
cradle set, put the 
phone on the cab-
inet as in Fig. 2 
and you're ready 
to start talking or 
listening. It may 
be used for incoming or outgoing calls and the 
whole family, as in Fig. 1, can talk to and hear 
the caller simultaneously as though he were in 
the same room. It's very useful for business too, 

This loudspeaker phone attachment frees 
both your hands while you or a group of 
people carry on a phone conversation 

By HAROLD P. STRAND 

Placing the phone hand set in position on the amplifier cabinet 
when receiving or making a call automatically turns on 

amplifier switch. 

for group phone 
discussions or tak-
ing notes, typing, 
etc., which re-
quires the use of 
both hands while 
carrying on a 
phone conversa-
tion. 
The unit is built 

around a tele-
phone amplifier 
kit which is modi-
fied for two-way 
conversation. 
Complete parts list 
and source of sup-
ply are given in 
the Materials List. 
Start by assem-
bling the trans-
formers, battery 
clip and transistor 
sockets to the pre-
punched chassis as 
in Fig. 3A care-

fully following the step-by-step instructions in-
cluded with the kit. The sockets are locked in 
place by a rectangular spring ring that is forced 
down over the lower end of the socket with a 
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screwdriver. Be sure to place 
sockets in their holes so the ter-
minal with the widest spacing is 
positioned as in Fig. 3. 
When mounting the transform-

ers, check with Fig. 3C to make 
certain you have them positioned 
so that wires of the correct color 
can be inserted through the holes 
intended for them. For example, 
transformer T2 in Fig. 3A must 
have a blue and red wire going 
through hole 7 and a green, yel-
low and black wire through hole 
8 as shown in Fig. 3C. 
Before installing the volume 

control and switch (Fig. 3B), cut 
off the shaft so it will be 7/16 in. 
long instead of 3,43 in. as called for 
in the kit instructions. The addi-
tional length is needed because a 
wooden cabinet will be used in 
place of the metal one supplied 
with the kit. Now mount the ter-
minal strips and jack as in the 
bottom view, Fig. 3B, and prepare 
to wire the unit. 
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CO 

Use a small Un-
gar soldering pen-
cil as in Fig. 4 
and the resin-core 
solder furnished 
with the kit. You 
will have to splice 
on additional wires 
in two instances so 
the leads can reach 
their terminals. 
Slip a small piece 
of spaghetti tubing 
over the splices for 
insulation. It will 
also be found that 
spreading the 
transistor socket 
terminals a bit will 
aid in keeping the 
connections from 
shorting each oth-
er. Where a heavy 
lead from a re-
sistor or capacitor 
must be soldered 
to a socket termi-
nal which already 
has wire attached, 
do not attempt to 
wrap this around 
the terminal too, 
as it will make a 
rather bulky joint. 
Simply place the 
end of the lead 
against the termi-

Flow the solder into the joints but avoid excessive use of solder which 
builds up a bulky joint. 
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nal and depend on a good solder-
ing job to secure it. 
Take particular note of the plus 

sign on capacitors Cl, C2, C3 and 
C4 and connect them to points 
shown in Fig. 3D. Two 10-in. 
speaker leads are specified and 
after connecting them to points F 
and G in Fig. 3C, carry them 
through hole 17 for connection to 
the speaker. Insert a small sewing 
needle into the transistor sockets 
to spread them slightly so you will 
not have difficulty getting the 
transistor leads, which have been 
cut off to 3/4 -in, long, started in 
their sockets without bending. 
To test the unit, put the battery 

in its clip and connect it, and in-
sert the phono pick-up coil plug 
into jack J1 in Fig. 3. Place the 
pick-up coil under the phone base 
about two-thirds of the way back, 
and turn on the amplifier switch 
by rotating the knob shaft about 
half way to the right. Then lift the 
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phone hand set and see if you get a dial tone from 
the speaker. Turning the volume control shaft to 
the left should lower the volume and to the right 
increase it. When you turn it to the right too 
much, however, you will probably get an annoy-
ing howl resulting from feed-back oscillations 
that can be avoided by keeping the tone level be-
low this point at all times. 

If you get no sound from the speaker or the 
volume level is unsatisfactory with the control 
all the way to the right, you have probably made 
some error in the wiring or it could be due to 
a defective transistor. Go over the wiring first, 

Slide a piece of spaghetti tubing over the soldered 
splice after connecting leads for cradle switch. 
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MATERIALS LIST—TELEPHONE AMPLIFIER 
No. Req. Size and Description 
1 telephone pick-up coil MS-16 
1 Burgess 9-volt battery 2N6 
1 telephone pick-up amplifier kit KT-131 consisting of the following parts: 

No. Req. Size and Description 
1 2MFD-6MFD, 6v-15v electrolytic 

capacitor 
1 8MFD, 6v-15v electrolytic 

capacitor 
1 2MFD, 6v-15v electrolytic 

capacitor 
1 6M FD-10MFD, 15v electrolytic 

capacitor 
1 5.000-25,000 ohm volume con-

trol with switch 
1 470.000 ohm 1/2  watt resistor 
1 150,000 ohm 1/2 watt resistor 
1 270.000 ohm 1/2  watt resistor 
1 12 ohm 1/2 watt resistor 
1 4700 ohm 1/2 watt resistor 
1 68 ohm 1/2 watt resistor 
1 transformer 
1 transformer 
1 transformer 
4 transistors (CK722, 2N107, 

or equiv.) 
4 transistor sockets with 

retainer clips 
1 speaker, PM-3.2 ohm voice coil 
1 chassis 
1 cabinet 
1 knob for volume control 
1 battery snap assembly 
3 terminal strip, 2 insulated lugs 
13 4-40 x 1/4 " screws, cad. plated 
13 4-40 x 1/4 " hexagonal nuts 
1 #6 solder lug 
1 jack 
1 Plug 

nut, hexagon (for volume control bushing) 
wire, spaghetti, solder 

The above kit and parts can be obtained from Lafayette Radio, 165-08 Lib-
erty Avenue, Jamaica 33, N. Y. 

No. Req. Size and Description 
1 lazy boy ash tray #1435 (cigar and department stores about $1) 
2 about .025 x % x 31/2 " phosphor bronze or hard spring brass for cradle switch 
2 silvered contacts cut from an old relay for cradle switch 
1 1/2 " I.D. X 3/16 0.D. x 1" long brass tubing for cradle switch 
1 V8" dia. x 13/8" long brass rod for cradle switch 
1 31/2  x 31/2" grille cloth for speaker opening 
1 pc l/4 x 12 x 30" birch or gum plywood for cabinet 
1 11/2 6 x 13/16 x 2" solid maple stock for hand-set rest block 
1 % x 51/4  x 51/4 " solid birch or pine (turn to make ring for large front open-

mg) 
1 //e3 X 21/2 X 21/2" rubber for bottom of receiver housing 
2 .025-.030 x 1/4 x 1" sheet aluminum or other metal for chassis holding 

brackets 
4 4-40 x 1/4" ris machine screws 
1 /A6 X 57/8 x 55/8" black Bakelite or l/8" plywood for back cover 

Misc, screws, nuts, stain, shellac or enamel, brads, glue, etc. 

Symbol 

Cl 

C2 

C3 

C4 

RI 
R2 
R3 
R4 
R5 
R6 
R7 
Ti 
T2 
T3 

TR1, TR2, TR3, TR4 

Si, S2, S3, S4 

TS1, TS2, TS3 

GL1 
J1 
Pl 

Part No. 

AR104 (or equiv.) 
AR109 (or equiv.) 
AR119 (or equiv.) 

MS-275 

131-500 
131-549 

Eby 45-2 

52 
MS-282 
MS-281 

and if you find it to be okay, have 
the transistors tested at your local 
radio repair shop. Also try placing 
the pick-up unit at various places 
against the side of the phone base. 
With the new-type phones it may be 
found that the loudest signals can be 
obtained with the pick-up taped to 
the right side of the phone base. 
When everything is working satis-

factorily cut the red battery lead 
from the volume-control switch and 
solder on two leads as in Figs. 5A 
and 6 that will later go to the phone 
cradle switch. 
To anchor the chassis to the new 

wooden cabinet, make up two alumi-
num brackets as in Fig. 5D and fasten 
them to the chassis as in Fig. 3D with 
4-40 x 1/4 -in. rit screws. 
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TOP 

RECEIVER 
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8 
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RING 

With the chassis completed, make 
the wooden cabinet from 1/4 -in, birch 
plywood as detailed in Fig. 7. Cut the 
holes in the right side, top and front 
pieces before assembling. Use glue 
and brads on all joints and fill coun-
tersunk brads with wood putty. The 
back of the cabinet is left open for 
inserting chassis, speaker etc., and 
later covered with a piece of M6-in. 
Bakelite. 
A metal disc from a #1435 Lazy 

Boy ash tray is used to gather and 
reflect the sound of your voice into 
the transmitter of the phone hand 
set as in Fig. 8. This tray is parabolic 
in shape and serves the purpose very 
well. Cut off the fabric base and re-
move the cigaret holder bar with a 
pliers as in Fig. 9. 
To support the ash-tray, turn a 

wooden ring to the dimensions given 
in Fig. 8A. Turn the inside diameter 
of the ring for a snug fit with the 
ash tray. Set the rim of the tray 
about '1.6 in. from the outer edge of 
the ring and fasten with three 1/2 -in. 
long wire brads. Two of the brads 
can be driven through the original 
holes in the tray and one additional 
hole drilled. Fill the space between 
the tray and wooden ring at the back 
with wood putty. Assemble the ring 
into the hole cut in the cabinet front 
with glue. 
To support the receiver end of the 

phone hand set, make up the shallow 
box-like housing detailed in Fig. 7B. 
Cement a 21/2  x 21/2 -in, piece of 1/4 -in. 
thick rubber inside the housing to 
protect the receiver, and fasten the 
housing to the underside of the cab-
inet top with the 3/4 in. side facing 
front. 
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Pinch the bends in the cigaret bar together to remove 
it from the ash tray. 

Make the hand-set rest from solid maple stock 
as in Fig. 7A. A Handee motorized hand tool was 
used to cut the curved rabbet, however, hand 
chisels could be used instead. The rabbet should 
be large enough to clear the rim of the ring hold-
ing the ash tray. Then drill a MA in. hole for the 
sleeve Figs. 7A and C. Place the hand-set rest 
in position on the front of the cabinet to locate 
and drill the 'M6-in. hole through the cabinet top. 
Also drill four small holes through top for #2 
x 1/2 -in. rh screws. 
Before fastening 

the hand-set rest 
permanently in 
place finish the 
cabinet and rest 
piece with stain, 
white shellac and 
varnish fora 
natural finish, or 
enamel undercoat-
er followed by a 
coat of semi-gloss 
enamel of the col-
or you desire. 
Sand lightly be-
tween all coats 
except the last one. 
When the unit is 

in use, the phone 
hand set is placed 
in position on the 
cabinet as in Fig. 
1. The weight of 
the hand set auto-
matically turns the 
unit on because 
the plunger in the 
rest is forced down 
and depresses the 
switch contact 
springs and closes 
the switch as in 
Fig. 8. Make the 
two contact springs 
as in Fig. 5E and 
cut two contacts 

Solder leads connected to red battery lead and 
switch to cradle switch springs. 

volume-control 

CI 
2 MF' 
6-15 V TRI 

+ - 

AR104 

BLUE 

Ti 

from an old relay to solder to the spring ends. 
Then mount the springs to the underside of the 
receiver housing as in Fig. 10 so the contacts meet 
when the plunger is pressed down, and solder on 
the two leads from the volume-control switch and 
battery (Fig. 5A). Cement a piece of speaker 
grille cloth to the inside of the cabinet side over 
the speaker opening and bolt the speaker in place 
with four 4-40 x 1/2 -in. screws. Set the chassis 
inside the cabinet and bolt it down with two 
4-40 x 1/2 -in, screws through the chassis brackets. 
To cover the open back of the cabinet, use a 

piece of 'Áe-in. Bakelite or 1/2 -in, plywood and 
fasten with #2 x 1/2 -in. fh screws. A slot can be 
cut in the cabinet side or back to clear the wire 
from the phone pickup unit. 
To operate the telephone amplifier, place the 

pickup unit under the phone cradle-set base or 
tape it to the side, whichever works best, and 
adjust the volume control about half way to the 
right. Then pick up the phone hand set and dial 
the number you're calling in the usual manner. 
The phone can either be held in your hand while 
dialing or placed on the cabinet rest. If placed 
on the cabinet you should be able to hear the 
dial tone through the loudspeaker. When your 
party answers, adjust the volume control to bring 
in the speaker's voice as loud as possible but 

below the point 
which causes an 
annoying howl 
due to feed-back 
oscillations. 
When you speak, 

project your voice 
into the ash tray 
surrounding the 
phone transmitter. 
You need not be 
closer than 18 in. 
as long as you are 
in front of the 
cabinet and talk-
ing in a clear voice. 
Speaking a little 
louder than nor-
mal, you can carry 

T 2 13 
AR109 ARII9 

TR3 
BROWN 

BLACK 
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on a conversation standing back as fur as 6 ft. 
An additional and larger speaker can be added 

if you wish to have the caller's voice heard louder 
or in another room. Use a 6-in., 3 to 4 ohm speak-

er connected with a plug and jack as in Fig. 5C. 
Plugging in the jack will automatically cut out 
the small speaker. Removing the plug will again 
put the small speaker back in the circuit. 

Easier Dial Reering:ng 

• If you have ever attempted to restring a ra-
dio's dial cord, you know how easy and frustrat-
ing it is to have the cord slip from a pulley just 
as you have the job almost finished. There's no 
need to make several attempts before finishing 
the job—do it the first time by using strips of 
masking tape to temporarily hold the cord in 
place.—J.A.C. 

No-Clog File for Solder 

• Ever try filing excess solder from a part with 
an ordinary file? Didn't the file teeth soon lose 
their bite because they filled up with the soft 
solder? A headless woodscrew chucked in an 
interchangeable screwdriver handle makes a 
"file" that will not ever clog. You can also use 
it on aluminum, Bakelite, and other soft mate-
rials with no danger of its teeth clogging.—J.A.C. 
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New VOICE for Stereo e Hi-Fi 

FM TUNER 

•BAND 
PASS 
FILTER 

We've had stereo tapes, 
discs and two-station 
broadcasts. Now new 
compatible systems—in-
cluding multiplexing— 
make one radio station 

twins 

By CLIFF HALL 

New Sherwood multiplex adap-
ter, retailing for about S55.50, is 
designed to adapt conventional 
FM tuners to receive multiplexed 
stereo broadcasts. Function it per-
forms is indicated in drawing 

below. 

DE -EM0HASIS NETWORK 

I
N the broadcasting of stereophonic sound, the 
big word at the moment, and we think for 
some time to come, is "multiplexing." 
And multiplexing, at the time of writing, has 

more aspects than a tomcat under attack by six 
dogs, moves about as fast and is the center of 
about as heated a controversy. We will get back 
to multiplexing in a moment, but first let's view 
the stereo broadcast picture. Stereo can be gotten 
into your home by radio waves as well as on 
recordings. And how best to do so has recently 
set the entire broadcasting industry on its ear. 

It's a matter of "you take the A channel and I'll 
take the B channel".—and we have to get them 
both to your home at the same time. At a glance, 
it would appear that two complete radio broad-
casting units would be required to radiate the 
two. stereo channels, just as two amplifiers and 
two speaker systems are required to present them 
in the home. And in fact, most of the actual stereo 
broadcasting that has been done until recently 
has used just this method. 
Hoods Across the Channels. In many areas, 

friendly or affiliated AM and FM stations have 

PHASE 
SPLITTER 

.,CHANNEL B 

— A—B) 

combined facilities for stereo broadcasts, with 
each station putting out one channel. In many 
cases this will continue, at least for a time. 
This practice has led to the birth of the so-

called stereo tuner which is, actually, an AM and 
an FM tuner, with separate controls and dials, are 
mounted on a single chassis. They can feed the 
two sides of your stereo amplifier simultaneously 
from any combination of AM and FM stations in 
your area, and they offer the economy advantages 
of a power supply and some other parts used in 
common. 
Or you can simply use an AM and an FM radio, 

appropriately placed, and have a stereo effect 
of sorts, although without a high level of fidelity 
nor the advantages of balance and phasing. 
Again, in some cases, the two stereo channels 

have been put on the air by cooperating TV and 
broadcast stations, as in recent experiments by 
WTTW, Chicago's non-profit educational televi-
sion station, and WFMT (FM). This latter meth-
od, incidentally, can yield reasonably high fidelity, 
since the TV sound signal is actually a very high 
frequency FM signal. 
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A 

A 
PICKUP 
PATTERN 

Conventional Concept: 2 car-
dioid mikes at "normal" lis-

tening angle. 

AB 
Binaural Approach: 2 car dioid 
mikes separated by solid obstruc-

tion-like ears. 

Major disadvantage of this broadcast method 
should be obvious: There's no profit in it. Not 
only are two broadcasting facilities being tied up 
to put out a single program, but neither station 
is putting out a "full" program. In other words, 
when you tune to only one of the cooperating 
stations during a stereo broadcast, you hear the 
full orchestra all right, but you hear it as though 
you were sitting way at the side of the audito-
rium. Actually, what you are hearing is the same 
thing you would hear by playing only one chan-
nel from a stereo recording. 
Thus, for the millions of listeners who do not 

have stereo tuning facilities, this program is 
something less than adequate. What's more im-
portant, it's mighty close to impossible for this 

4 
o 15 KC 20KC 

Conventional FM carrier modulates 15-20 ka. 

PRIMARY CARRIER SUBCARRIER 

O I5KC 50 KC 

Storecast multiplex broadcasts public show on pri-
mary carrier cutting off at 15 kc, commercial pro-
gram on subcarrier centered at 50 kc (approx.). Gap 

is used for switching pulses. 

PRIMARY CARRIER SUBCARRIER 

I 
1  

O I5KC 20 KC 25KC 80 KC 

"Ideal" multiplex for stereo might use 1st 15-20 ka 
A-I-B signal, rest of modulation spectrum to insure 

fidelity of A—B signal. 

PRIMARY CARRIER 
IA+ B FOR STEREO) (A-8 FOR STEREO) 

PST SUBCARRIER 2ND SUBCARRIER 
(STORECAST SHOW) 

KMLA-FM system compresses stereo "difference" sig-
nal into 5-kc-wide band at '‘6 kc, broadcasts com-
mercial monophonic program at 65 kc separately. 

A 
reason to sell to a 
sponsor, and espe-
cially is this true 
in TV with its vast-
ly higher costs. 
Compromises Tried. One of the efforts to 

lick the problem attempted by some broadcasters 
has been to increase the "dilution" of the stereo 
effect, some of which—deliberately—is always 
present in any case. 
While we are accustomed to thinking of stereo 

as coming from two microphones placed at an 
appropriate listening angle, this in fact is not 
usually the case. Depending upon the studio, the 
program material and the recording method, 
sound engineers might use a variety of setups. 
These might vary from the older "binaural," 

involving two omni-directional mikes about six 
inches apart with a solid object between them— 
like the ears on your head—("B" in Fig. 3); 
through such others as the "stereosonic," using 
two cosine (two-directional) mikes close together 
("C" in Fig. 3); the "longitudinal," using several 
omni-directional mikes spaced front to back and 
recording differences by time delay ("D" in Fig. 
3); the "mid-side," employing a cosine and a 
cardioid (one-directional) together, from which 
A, B and C channels can be derived ("E" in Fig. 
3) ; combinations of any of these methods, or a 
much larger bank of individually placed mikes. 

In recent practice, the last method is the most 
frequent, with as many as six tapes sometimes 
recording at once, later to be mixed selectively 
(some with echo chamber effects, etc.) in making 
the final master record. In any case, each of your 
two stereo channels always contains a certain 
amount of the total or "sum" information, except 
in some of the stereo demonstration records to 
which deliberate hokum has been applied. 
Thus, some broadcasters have tried diluting the 

stereo effect enough that each channel held 
enough sum information to be satisfactory heard 
alone. 

Finally, FM multiplexing has come over the 
horizon as a "new" stereo broadcasting method, 
which many think holds the essential answers. 

— 
/ 

Stereosonic Recording: 2 co-
sine mikes together separat-
ing channels by direction. 



RADIO-TV EXPERIMENTER 87 

e 

A 

Longitudinal Method: 
omni-direc-
tional mikes separate 
sound by time delay. 

COSINE 
A 

CA RD 1010 

PATTERN 
A+B+C 

COSINE 

B-

Mid-Side Recording: Cosine mike picks 
up A channel and out-of-phase B chan-
nel; B phase is reversed and some 

cardioid pickup added to both. 

It permits the broadcasting of a "full" program 
for listeners who have only monophonic equip-
ment, and the simultaneous broadcast of fully 
separated stereo over the same station—and more 
as well. 
Poor Broadcaster's Friend. With the burgeon-

ing of TV after World War II, radio time sales 
became so competitive many FM stations were 
threatened with extinction. To save themselves, 
hordes of them went into the background music 
and storecasting business, leasing receivers to 
factories, offices and stores and patterning their 
programs to these commercial clients. 
None too happy that this constituted "public" 

broadcasting in the accepted sense, the FCC 
none-the-less didn't know what to do about it— 
until someone thought of multiplexing. 

Really, the principle is not new at all. It can be 
compared with the method by which the phone 
companies send a number of messages over the 
same wire or radio relay. The basic message 
travels, of course, at normal sonic frequencies 
(referred to as the primary carrier). Then, the 
next message is translated electronically into a 
supersonic frequency band (first subcarrier) and 
travels right along with the first. A second sub-
carrier at still higher frequency can be placed 
above the first, and so on. At the receiving end, 
matching electronic equipment simply translates 
the subcarriers back to the sonic range. 
Adapted to FM, this means the station can 

broadcast one program, for the general public, 
on its primary carrier, using the spectrum up to 
15 or 20 kc. Then, by multiplexing a subcarrier 
band above that, say centered about 50 kc, it can 
simultaneously transmit an entirely separate 
program, inaudible to the "public," for its com-
mercial clients. Lo, one FM station is now two, 
but requiring only a single assigned wavelength, 
a single transmitter, single antenna tower, etc. 
Stereo Weds Multiplex. But, to satisfy his 

1 
A B C D E 

Current Practice: Mikes placed for 
individual purpose, separately taped, 

"mixed" in laboratory. 

advertiser, the broadcaster must 
put out the full program—chan-
nel A plus channel B—over his 
primary carrier, so that the thou-
sands who do not yet have stereo 
can hear a full monophonic pro-
gram. 

Next, to modify this primary signal (A-Fa) so 
that it can be unscrambled by the receiver into 
a separate A channel and B channel for stereo 
listening, he must broadcast over his subcarrier 
(by multiplex) a signal capable of modulating 
the primary signal into its components. 
A great many engineers are still at work per-

fecting methods, the FCC has not yet established 
standards and there are some differences of opin-
ion on how best to do the job. Yet, in general, 
the "sum and difference" method is being used. 
Stated as an algebra problem, this means that 
while the primary carrier is broadcasting A-FB, 
the multiplex carrier is broadcasting A-B, or the 
difference between the two channels. Then: 
(A-FB) (A—B) = 2A; (A+B) — (A —B) = 2B 
—which looks simple on paper. Actually, such 
problems as evolving the A—B signal and elimi-
nating cross-talk are still bothersome. 

In practice, the A-FB signal is ordinarily passed 
through a de-emphasis network and straight on 
to both stereo amplifiers (Fig. 2). Meanwhile, the 
A—B signal is picked off by a bandpass filter 
ahead of the de-emphasis network, is demodulated 
and is translated by a phase splitter which passes 
the in-phase portion of the signal to the A amp 
and the out-of-phase portion to the B amp, thus 
restoring the stereo effect. 
All of this is accomplished within a small 

multiplex adapter (Fig. 1) which is fed by your 
conventional FM tuner and which in turn feeds 
your stereo amplifiers. 
Current multiplex adapters are all of the wide-

band type, translating into an audible signal 
whatever material is being broadcast by the sta-
tion's subcarrier. Thus, if two separate signals 
are being broadcast at once (as is being done, for 
instance, by KMLA-FM, Los Angeles, experimen-
tally), both signals would be heard at once, 
garbled together. To separate them will require 
adapters specifically designed for the job. 
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Seconds Timer for Photo Printing 

This photo lab timer is easily seen even when the 
safe light is used. The single hand revolves once a 
minute, with each major division representing five 

seconds. 

L
ARGE enough to see 
in the dim light of your 
darkroom, this photo 

timer, which can be made 
in one evening for a few 
dollars, will aid you in con-
trolling exposure and devel-
opment timing to produce 
uniform prints (Fig. 1). 
Make the case (Fig. 2) of 

1/4 -in. birch plywood, cut-
ting the pieces to size and 
dressing the edges square 
on a sanding disc. When 
cutting and sanding front 
and back panels, brad them 
together so that they will 
be exactly the same size. 
Drill a 1,-4-in. dia, hole in 
one of the 12-in, sides, cen-
tering it each way for the 
line cord. Using glue and 
brads, assemble the case 
sides, then before fne glue 
sets, attach the back panel 
with glue and brads. Drill 
holes in front panel as in 
Fig. 2, and apply walnut 
penetrating oil stain to both 
case sections. Allow to dry 
for about 5 min., then wipe off surplus stain with 
a cloth. Set aside to dry for about 2 hours, then 
apply 2 coats of thinned white shellac, smoothing 
when dry with fine steel wool. Finish with a coat 
of paste wax. 
Our clock dial came from an old commercial 

clock found in a repair shop. Use a similar one 
or letter a piece of white cardboard. Glue or 

Amt. 

2 1/4  x 1V2 x 12" birch plywood 
2 1/4  x 11/2  x 121/2" birch plywood 
2 I/4 x 121/2  x 121/2 " birch plywood 
1 111/242" dia, clock dial from old com-

mercial clock or letter on white cardboard clock face 
1 synchronous timer motor such as Hayden, 

Cramer or Telechron. rated at 115 v., 
60 cy., 1 rpm (available for $1.49 
from Radio Shack, 167 Washington, 
Boston, Mass. Cat. #R-6821) 

1 terminal strip, Jones type 2-140 wire connections 
7 ft rubber or plastic parallel lamp cord with 

male plug line cord 
1 pc 1 x 71/2 " sheet brass. 0.025" thick hand 
1 pc V32 " thick scrap aluminum or brass hanger strip 
2 4-40 o 3 8" screws and nuts motor 
4 #4 x rh wood screws dial 
2 4 x rh wood screws terminal strip 
8 2 x 1/2" rh brass screws front panel 

small brads, glue. walnut penetrating 
oil stain, white shellac, paste wax, acid 
core solder, flat-black paint 

1 #4 x 1/4" rh screw hanger strip 

MATERIALS LIST—PHOTO TIMER 

Description For 

.±..DIA HOLE FOR 
T LINE CORD 

GLUED AND 
6RADOED 

CASE FRAME At AB DRILL OR 
TO PT SCREWS 

USED 

•• MA. 

. HOLE FOR 
MOTOR SHAFT 

e 33 Ten FOR 
4.40 !CREWS 
LOCALE AS REEUIRED 
TO FIT MOTOR MOUNTING r 

HOLES 

EJ 
BACK or I'RPM TIMING MOTOR 
CRAMER OR HAYDEN TYPE 

LINE Win/ 

SHORT WOOD SCREW 
INTO PlINEL TERMINAL STRIP 

MOTOR AND CONNECTIONS 

SOTIARES 

e 

4LE ' HOLE 

HANGER STRIP 
4 

TOP PANEL o 
MATERIAL z 

BIRCH PLYWOOD. 
BOTTOM PANEL 
SAME SIZE AND 
MATERIAL BUT 
NO HOLES 

SHAFT BE APING 

4 -40 SCREW 
AND NUT 

MOUNTING TAB 

HOLE TO FIT MOTOR SHAFT 
TGHTLY. SOLDER TO SHAFT 

5 6 7 
SECOND HAND DRILL HOLES 

.025.THICK BRASS THEN CUT TO SHAPE 

frame 
frame 
front and back panels 

screw-fasten at 12, 3, 6 and 
9 to the front panel. 
The motor is of the syn-

chronous timer type that 
can usually be picked up for 
right around about $1.50 
(see Materials List). With 
motor shaft projecting 
through the dial, attach 
motor to back of front panel 
with 4-40 screws and nuts 
(Fig. 3). Attach a terminal 
strip to make the connec-
tions between the motor 
leads and the line cord 
which runs through hole in 
frame bottom. Knot cord 
just inside the frame to 
prevent strain on terminal 
strip. Now turn front panel 
over and attach to case with 
#2 or 3 x 1/2 -ifl. rh brass 
screws. 
Lay out clock hand on 

sheet brass as in Fig. 4. 
Drill 1/4 -in, holes and cut 
out roughly to size with 
tin snips, then file to final 
shape. Drill the hole for a 
tight fit with the motor 
shaft. If the shaft has a 

square end, file the hole square. Solder the hand 
in place with a drop of acid core solder and apply 
a coat of flat black paint. Lastly, make a hanger 
strip (Fig. 4) and fasten to back of case with an 
rh screw. Mount the timer, plug in, and you're 
ready to go. The hand makes a round trip each 
minute so read as you would the clock second 
hand.—H. P. STRAND. 
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Transistor Audio Amplifier 
By HAROLD P. STRAND 

This amplifier converts a transistor 
earphone radio receiver to loud-
speaker operation. After testing, it 
will be mounted in the enclosure 
for a 6 in. speaker shown at right 

in photo. 

II 

TRANSISTOR experimenters who have built 
a radio for earphone reception soon find that 
they would like an amplifier to which the 

radio can be connected for loudspeaker operation. 
The amplifier shown here (Fig. 1) was designed 
especially for this purpose and will provide ex-
cellent volume with a 6 in. or larger speaker 
having a 3-4 ohm voice coil. The total cost of 
building the amplifier will be around $18.00, in-
cluding $8.85 for the coupling transformers. 
Four transistors are used in a transformer cou-

pled circuit for maximum gain. If you wish you 

13" 
I6 

s" 
B 

33 DRILL 4117 ""•-...., 3,. 

.7 ê DRILL 
16 

% .----t-- FOR PHONO 
INPUT JACK 

I I" 
e 

11" 
16 

can substitute Raytheon 
CK722 transistors for the 
G.E. 2N 107 transistors 
used in the original am-
plifier, or you can obtain 
somewhat greater gain 
by using CK721 in the 
first two stages and CK-
722 in the push-pull out-
put. While several of the 
other PNP types should 
work out about as well, 
do not use the NPN 
transistors, such as the 
Sylvania 2N35, since 
their battery polarity 

must be reversed from that shown in the dia-
grams or they will be ruined. Transistors require 
very close matching between stages and also be-
tween the output and the speaker if distortion is 
to be avoided. Transformers provide the best 
method of matching impedances. 
Shape the chassis from sheet aluminum (Fig. 

2). Note that the volume control and switch are 
placed on the front of the chassis and the two 
jacks at the back. While this is suitable when 
amplifier is used on the bench for experimental 
purposes, switch and jacks can all be located on 

one side for more con-
venience if you prefer to 

— ALL HOLES IN TOP 
#33 DRILL FOR 

1.—!!"... 4-40 SCREWS OR 

IN 16 ffe 39 DRILL FOR 
\ 3-56 SCREWS 

a"OtA OR TO FIT 
1- OUTPUT JACK 

1 1" 

CHASSIS 

DETAI LS 

7 DIA FOR 
BEND ON DOTTED —0-- - MINIATURE 1-5" 

LINES .>,,s...._ VOLUME CONTROL e CUT OPENINGS TO 

- - - ---------------           APPROX.J.J. x 5" 
SOCKETS3203Ri  

WITH S.P. SWITCH SNUGLY FIT 

\ 1" 
 -f 4 

.040--.045" 
ALUMINUM 

mount chassis in speaker 
cabinet or baffle. 
Lay out top chassis 

holes and drill, starting 
the socket holes as a 
marked rectangular area 
and finishing with a 
small file (Fig. 3). Sock-
ets offer a decided ad-
vantage over soldering 
leads directly to termi-
nals by avoiding damage 
from the heat of solder-
ing, and permitting you 
to change transistors 
around in the circuit 
when testing a new unit 
in order to obtain mini-
mum distortion and best 
gain. Each socket has a 
locking ring which is 
pushed down over the 
lower end of the socket 
to hold it firmly in place. 
The other holes are made 
with a #33 drill to take 
4-40 screws which, with 
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Drilling the top holes in the sheet aluminum chassis. 
Lay out socket openings to size with a pencil, then 
drill and file to shape them to fit socket snugly. 

RADIO•TV EXPERIMENTER 

and place them in the circuit with relation to this 
polarity as given in the diagrams. When soldering 
to transistor socket terminals, which are closely 

nuts on the bottom side, are used to secure the 
transformers and the battery clip. If you prefer 
to use 2-56 or 3-56 binder head screws about 346 
in. long, for neater mounting of these miniature 
parts, use a smaller drill. 
Assemble the parts, soldering all connections 

(Fig. 4). Use a small soldering pencil such as the 
Ungar type for most soldering at terminals. 
Where the heat is not sufficient to thoroughly 
flow the solder, as at larger terminals or where 
several wires connect, use a soldering gun or small 
iron. Avoid using too much solder, especially at 
transistor socket ter-
minals, since it takes 
only a bit of rosin-
core solder to make a 
perfect joint on clean 
metal and excess sol-
der may run down 
and short-circuit to 
some other terminal 
or connection. 
Be sure to select the 

correct values of re-
sistors and capacitors 
as detailed in Figs. 
4 and 6. Capacitors 
are marked for their 
values, and resistors 
use a color code 
which can easily be 
determined by check-
ing a color code chart 
of RETMA stand-
ard color code values. 
When installing capa-
citors, make sure you 
observe the plus and 
minus ends of each 
electrolytic capacitor 

GREEN 

.01 CERAMIC 

E 
BLUE 
RED 

2 MFD 
I 5V 

4 

MATERIALS LIST— TRANSISTOR AUDIO AMPLIFIER 

All parts except sheet aluminum available from Lafayette Radio, 
Dept. SM, 165-08 Liberty Avenue, Jamaica 33, N. Y. 

No. Description 

1 pc. sheet aluminum .025-.030 x 11/2  x 27/8" (battery holder) 
1 pc sheet aluminum .040-.045 x 93/,‘s 69h" (chassis) 
4 transistors, G.E. 2N107 or Raytheon CK722 (99e each) 
4 transistor sockets MS-275 (19e each) 
1 RCA VS-300, 9 volt battery 
2 battery terminal clips for VS-300 battery (1 plus, 1 minus) 
1 miniature volume control with switch 10,000 ohms VC-28 
1 miniature knob for 1/2 " shaft MS-185 
1 RCA-type phono jack MS-168 and plug MS-167 (13e per 

pair or KI-49, 10 pairs for 79e) 
1 miniature phone jack MS-282 and MS-281 plug 
1 AR 104 input transformer 
1 AR 109 driver transformer 
1 AR 119 output transformer 
1 20 mid 15 volt Argonne capacitor 
1 2 mid 6 volt Argonne capacitor 
1 2 mid 15 volt Argonne capacitor 
1 8 mid 15 volt Argonne capacitor 
1 .05 mid 200 volt paper capacitor 
1 .005 mid disc capacitor 
1 .01 mid disc capacitor 
1 470 K I/2 watt resistor 
1 150 K I/2 watt resistor 
1 270 K 1/2 watt resistor 
1 1200 ohm I/2 watt resistor 
1 12 ohm 1/2  watt resistor 
1 4700 ohm 1/2 watt resistor 
1 68 ohm 1/2  watt resistor 
1 22 K /2 watt resistor 
2 two-terminal Bakelite mounting strips MS-232 
1 one-terminal Bakelite mounting strips MS-231 (mounting 

foot should extend up for ground connections or otherwise 
use a solder lug under foot). 

5 small solder lugs 

SPEAKER 

1 6" speaker Utah or similar make 
1 speaker enclosure or baffle SB-10 or similar type for 6" speaker 
4 ft. light plastic-covered 2-conductor cord 
1 miniature phone plug MS-281 

4-40 screws and nuts for mounting parts, hook-up wire, 
solder, etc. 

YELLO 

.05 WO 
200V 

,C05 
GERA« 

GREEN 

GROUND TERMINAL 

RCA TYPE PHONO JACK, INPUT 

PICXORIAL DIAGRAM 

K MINIATURE CONTROL 
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spaced, first bend the terminals apart 
slightly so that there will be no dan-
ger of a short between them from 
soldered wires or leads. Leads should 
be only long enough to reach ter-
minals. 

Final assembly steps are to place 
the transistors in their sockets and 
fit the battery in its clip, which is 
bent from sheet aluminum and 
screwed to top of chassis (Fig. 5). 
Solder the snap-on clips to insulated 
leads that have been brought up 
from under the chassis through a 
drilled hole. Be sure to solder the 
clip that fits on the positive (plus) 
side of the battery to the lead that 
connects to the chassis as ground 
through the grounded terminal of the 
terminal strip. The other clip (nega-
tive or minus) connects to the other 
lead which goes to one side of the 
switch on the volume control. An 
error in battery polarity can result 
in ruined transistors. 
Before using, test the transistors in 

a transistor tester (see p. 128 of Vol. 4, No. 545, 
RADIO-TV EXPERIMENTER, available for 50e) to save 
time you may consume looking for trouble in a 
circuit which lies directly in a defective transistor. 
A transistor should test with low leakage and a 
gain of at least 25 for the G.E. 2N107 or 22 for 
the Raytheon CK722, with a preference for tran-
sistors placed in some parts of a circuit that show 
a gain above these values. 
Connect the radio to the amplifier (Figs. 5 and 

7) with a piece of shielded cable with plug con-
nections to fit the ra-
dio and amplifier 
jacks. This eliminates 
or reduces possible 
hum or stray pickup. 
Connect the amplifier 
to the speaker with 
ordinary rubber- or 
plastic-covered wire 
and a miniature 
phone plug. 
To turn on the am-

plifier, rotate the vol-
ume control shaft 
clockwise until a 
click is heard, con-
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tinue to turn to increase volume. With 
a speaker with a 3-4 ohm voice coil plugged into 
the output jack and the volume control fully 
advanced, you should hear a good hum when 
you touch a finger to the center terminal of the 
input jack. The hissing sound in the background 
is typical of transistors and cannot be helped. 
However, it will be reduced at lower volume 
levels or when a radio receiver is plugged into 
the input jack. 
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Combination Intercom-Radio Set 
For party line service and music, you need only two or more crank-type 

telephones, an ac-dc receiver and hookup wire 

By THOMAS A. BLANCHARD 

THE quaint rural crank-type tele-
phone is rapidly vanishing from 
the American scene. Interior 

decorators have been buying up 
these bits of Americana and con-
verting them into costly antique 
conversation pieces such as Spice 
Cabinets, Pin-Up Lamps, Liqueur 
Chests, etc. Here, we have used one 
of these antique telephones as a 
novel radio cabinet while preserving 
its original function as an inter-
communicating device. Two or more 
of these wall phones may be rewired 
as in Fig. 5 and used to provide party 
line service (Fig. 1) between the 
several floors of the home; or home 
to garage or barn. 
Since most every home has a 

small table-model radio set of the 
ac-dc type that has been set aside 
because of a broken cabinet, missing 
knob, or a minor circuit defect, we 

Rural crank-type telephone houses radio. Youngster is listening to 
other member of family through iniercom hook-up of old telephone. 

will make use of such a set. If you 
do not have one of these radios you 
can pick up a traded-in set at your 
local appliance store for a couple of 
dollars. Readers who desire to put 
an old set into good working order 
will find complete data in Vol. 3 of 
Radio-TV Experimenter, No. 538, 
which is available for 50. 
The wall telephone used was ob-

tained from Telephone Repair & Sup-
ply Co, 1760 W. Lunt Ave., Chicago 
26, Ill. The unit's supplier calls it 
their #4 magneto wall telephone 
with separate transmitter and re-
ceiver. Price is $7.00, plus postage 
(20 pounds). Since many of these 
phones have seen 50 years service, 
both cabinet and exposed metal parts 
(Fig. 2) require refinishing in most 
instances. 
To refinish the cabinet remove the 

exterior metal parts, hinge screws 
from the door and wood screws hold-

Wooden telephone cabinet and metal 
parts in "cts purchased" condition. 
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ing the back of the cabinet. Strip off 
the old finish with paint and varnish 
remover of the 15% phenol type. Do 
not use a powder-type caustic paint 
remover mixed with water because 
it may warp the solid oak cabinet 
Using an old brush, flow the re-
mover on the wood and wait about 
a minute for the old finish to wrin-
kle. Then lift off the varnish or paint 
with a putty knife. Repeat the treat-
ment again, this time wiping off any 
of the old finish remaining with steel 
wool. Then rub the wood with a rag 
soaked with turpentine to neutralize 
any phenol remaining in the wood 
grain. 

Radio Installation. Because of the 
thousand and one shapes of radio 
chassis in existence we can not cover 
the installation of each. However, 
the following suggestions will take 
care of any and all sets. The total 
interior space available is 4% x 61/2 x 
16 in. A removable shelf (Fig. 2) 
divides the cabinet into two com-
partments. With the set shown, it 
was not necessary to remove this 
shelf. However, if the radio chassis 
will not fit into the lower compart-
ment, remove all of the shelf except 
the small strip required to support 
the phone hook switch. In fact, all 
of the shelf may be removed by 
mounting the switch on a small metal bracket. 
Small table sets have the speaker mounted to 
the chassis. To fit within the phone box it is usu-
ally possible to leave the speaker intact. How-
ever, if you are posed with a mounting problem, 
remove the speaker from the chassis and extend 
the wires connecting speaker to set. In this way, 
the speaker can be mounted in the front, top or 
side of cabinet where it fits most conveniently. 

If, as in our case, the set is small enough to 
mount directly on the cabinet door (Fig. 3), the 
old radio cabinet may be used as a template for 
drilling the tuning and volume control shafts 
holes and location of the large speaker opening. 
Place a sheet of paper over the front of the old 
radio cabinet, and trace position of openings. 
Then transfer the hole locations to the door of 
the phone cabinet. In our conversion, the speaker 
opening was made with a "fly cutter" set for a 
31/4 in. dia. hole (Fig. 6). The round opening is 
optional since a square sawcut opening or series 
of 1/2 in. holes will serve just as well. The con-
trol shaft openings are drilled with a 1/2  in. wood 
bit. Because we have concealed the tuning and 
volume control knobs under the writing shelf 
(Fig. 4), it was also necessary to drill two 1/2 in. 
holes through the steel bracket supporting the 
shelf. 
Now, check the chassis for fit. Do not be 

alarmed if you find that the control shafts are 
too short for attaching the original knobs. Any 

• 

Radio chassis is fastened to rear of telephone cabinet door. 

radio parts supplier can furnish "push on" knobs 
with an extended shank or ferrule. If the radio 
employed "push on" knobs merely replace with 
the extended type. On the other hand, if your 
set employed set-screw knobs a little extra work 
is required. 
The round control shafts are 1/4 in. dia, where-

as the "push on" knobs are designed to fit a 
splined and slotted 7/32 dia. shaft. Since the new 
knobs are made of soft polystyrene plastic, sim-
ply ream out the knob ferrule with a % inch 
drill. Insert the drill in a pan vise, or wrap a 
piece of cloth around the shank and twist by 
hand only. Heat generated by a power-driven 
drill will melt and distort the plastic. Because 
polystyrene has an elastic quality, these knobs 
will grip a smooth round shaft without the use 
of set-screws. 
To allow for the displacement of heat gener-

ated by the radio tubes, a row oil % inch holes 
may be drilled in the top and bottom of the 
phone cabinet. The last remaining detail is the 
installation of the loop antenna if the radio was 
so equipped. If this unit will not fit into the cab-
inet even though the excess cardboard backing is 
trimmed off, replace it with a non-directional 
ferrite rod-type loop. This tiny antenna is avail-
able from most radio supply houses for about 
$1 complete with simple instructions for install-
ing it. 
We installed the radio chassis to the door of 
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HOME PHONE SYSTEM HOOKUP tAT ION 

the phone cabinet with two #6 x 1h in. round-
head (r1i) screws and washers. One screw in the 
unused speaker mounting hole, the other diag-
onally in the corner of the set chassis. Having 
checked alignment of radio chassis, remove it 
and set aside until cabinet is finished. There are 
several types of finishes that can be used, how-
ever each requires first filling the open-grained 
oak with paste wood filler. The cabinet may be 
given several coats of white shellac, and rubbed 
down with linseed oil and fine sandpaper. A 
limed-oak finish can be achieved by filling the 
oak with white paste-type wood filler. Follow 
with shellac as mentioned above. The cabinet 
may also be enameled in any desired color and 
decorated with decals. 
While the cabinet finish is drying, clean the 

grease and rust from all metal parts with the 
phenol paint remover and steel wool. Follow by 
sanding or wire brush buffing before applying a 
new finish. Although the phenol solution will not 
remove the baked-on black enamel, it will re-
move all varnish and gum so that the parts can 
be painted with aluminum paint, black enamel, 
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Original factory d'agram of wall type magneto tele-
phone. This was model 697 made by American 
Electric Co., Chicago. Rewire as shown in Fig. 5. 
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or gold if you wish. Radio supply shops stock 
General Cement's Telephone Black and Chrome 
Paint. 

If you do not wish to use the telephone as an 
intercommunicating device, the various unwired 
parts may be reassembled on the cabinet. Should 
you wish to use two or more phones as an inter-
communicating system, the following applies: 
Wiring a Home Telephone System. The original 

rural telephone employed two electrical circuits 
(Fig. 5). For handling speech, two No. 6 dry cell 
batteries wired in series provided talking current 
to each phone. The 3 volts supplied by the bat-
teries was not sufficient however, to ring the 
operator. Therefore, each phone was equipped 
with a hand-cranked magneto generator to pro-
vide the ringing current. 
Many rural modernization jobs still required 

the magneto, and these units are removed from 
the old wall phones before they are offered to 
the public for sale. While the phone supplier in-
cludes the magneto crank for decorative use, he 
does not include a generator. For operating a 

phone system over short 
distances, the magneto 

—=:0 is not necessary since 
the line resistance is low 
and the batteries can 
handle the ringing job 
quite well. 
To put two or more 

telephones into operat-
ing condition, remove 
the old wiring and re-
wire with radio hookup 
wire, or plastic covered 
bell wire (Fig. 5). Each 
phone will require a 
3-terminal, Jones-type 
barrier strip available 
from radio parts houses, 

and a door-bell push button. The push button 
may be installed over the hole formerly occupied 
by the generator hand crank. 
Note in Fig. 5 that the central station unit 

includes an induction coil and dry cells. When 
three or more telephones are purchased, an in-
duction coil will be furnished free if you ask 
for it. Other phones on your line require no coil 
or battery power. The central station can be lo-
cated anywhere on the line ... garage, basement, 
barn, etc. However, a central location on the 
line will prove most efficient. Phones may be 
inter-connected indoors by using two or three-
conductor bell wire known as thermostat wire. 
While the phone system shown requires three 
lines, line 2 may be a ground return so that only 
two wires are used. In this instance, a water or 
steam pipe must be handy at each phone loca-
tion. Scrape off any paint from the pipe and 
attach a radio ground strap with a wire long 
enough to connect to phone terminal 2. 
The two wire hook-up greatly simplifies out-

door installations since two-wire twisted phone 
line is in plentiful supply in the surplus market. 
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Refinished cabinet showing radio control knobs be 
neath writing shelf. Knobs of different colors were 
used to distinguish between volume and tuning. 
Speaker grille is 4 x 4 in. piece of aluminum fly 

screening taped to cabinet. 

Squeeze Bottle Dispenses 
Radio Chemicals 

• Plastic squeeze bottles used for medicinal nose 
sprays make handy injectors of radio and TV 
control cleaning chemicals. Just remove the plug 
from the neck of the bottle, and pull off the spray 
tube attached to the inside of the plug. Wash out 

bottle, then enlarge the hole in the plug to ac-
cept the spray tube from the outside. Pour the 
cleaning fluid into the bottle and push the plug 
and spray tube back in place. Seal any leaks 
around the plug with service cement or any other 
cement that can be used to mend plastics. 
The dispenser holds enough cleaner to clean 

several noisy controls without refilling, and the 
tiny hole in the center of the spray tube will let 
you squirt cleaner into tiny control openings 
easily.—JoHN A. COMSTOCK. 

Moreover, for outdoor runs, TV lead-in wire is 
excellent and very inexpensive. When installing 
an outdoor line, it is important to provide light-
ning protection. Connect a TV arrestor across the 
line, and ground the center terminal to a water 
pipe. If a 3-wire line is used, connect the arrestor 
terminals to lines 1 and 3 and attach remaining 
ground terminal on arrestor to line 2. Then 
ground line 2 to earth via water pipe. 
When several phones are installed on your 

home phone system, simple code ringing signals 
may be employed. Give each phone a number: 
1, 2, 3, etc. To reach a certain phone, merely 
pulse the push switch the desired number of 
rings. Any phone on the line may be used to 
originate or receive a call. 

If the telephone line involves a long run of 
wire, additional battery power may be required. 
Add additional dry cells in series if ringing cur-
rent isn't adequate with two cells. After the line 
is installed, check each phone receiver for cor-
rect polarity. With receiver off hook, unscrew 
cap. The metal diaphragm should be securely 
held by the magnet both when phone hook is up 
and pulled down. If disc slides off receiver with 
hook up, the battery polarity is reversed at the 
receiver. Disconnect the cable at receiver ter-
minal screws and reverse the connections. When 
each diaphragm is "sucked in" by the receiver 
magnet, when hook is up, polarity is correct. 

Toggle Switch Safety Guard 

• An exposed tog-
gle switch is not 
only open to dam-
age to itself, but it 
can also be a 
source of injury if 
it is flicked on un-
expectedly. To cut 
down on this haz-
ard, fit an ordinary 
cabinet or drawer 
pull over the 
switch. This will 
take the brunt of 
accidental blows, and you will have to reach 
under the arch to turn on the equipment.—FRANK 
A. JAVOR. 

Flashlight Battery Cores 
Sub for Brushes 

• If worn-out brush-
es cause your electric 
food mixer or other 
small electric motors 

BATTERY CORE-
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Simplified 
All-Purpose Decades 
Resistor and capacitor decades are quite useful 
in both servicing and experimental work, but 
often the units lack flexibility and are expensive. 
Here's a unit that's both flexible and inexpensive 

By W F. GEPHART 

II 
Front-panel view of a six-section, all-purpose resistance decade for 

experimental work. 

U
NLESS special features are incorporated in 
most resistor and capacitor decade units, 
they can only be used for one function at a 

time. Also, their accuracy and power capacity 
are sometimes insufficient for the use desired. 
One solution to these problems is te have sev-
eral wide-range units, such as a 1% unit, a 1-watt 
(5% or 10%) unit, and a 2-watt (5% or 10%) 
unit. 
There are three general uses for decades: 1) In 

servicing work, to determine (by trial-and-error 
substitution) the value of parts to be replaced, 
where the original value cannot be determined. 
2) In experimental work, to act as variable resis-
tors or capacitors in circuits to determine opti-
mum values by operating tests. 3) In measure-
ments, to act as external bridge components or as 
comparison resistances or capacitances. 

In the first usage, reasonable power capacity is 
most important; in the second usage, power ca-
pacity and accuracy are both important; and in 
the third usage, accuracy is of greatest impor-
tance. The overall solution would be to have a 
decade of both high-power capacity and high 
accuracy, such as a 2-watt 1% unit. 
Another problem, particularly in the first two 

usages, is the need for multiple units. For exam-
ple, in an experimental circuit, it might be desir-

able to vary both the cathode 
resistance and plate resistance si-
multaneously to determine best 
operating point. Since these cir-
cuits must be isolated, the usual 
single-decade unit cannot be used 
for both functions simultaneously, 
and two conventional-type units 
would be required. 
Using conventional designs, 

such usage would require a 0-10 
megohm, 1%, 2-watt decade (for 
measurements, grid and cathode 
resistor substitution), and a 
10,000-ohm to 1-megohm, 10%, 
2-watt unit for plate resistances. If 
1-ohm steps were used on the 1% 
unit, and 10,000-ohm steps on the 
10% unit, these two units would 
require nine switches, 70 1% re-
sistors and 20 10% resistors. All 
of this would represent a substan-
tial cost. 
This decade unit system (Fig. 

1) can meet requirements at sub-
stantially less cost than conven-
tional units, and can be altered 
(from a tolerance or current ca-
pacity standpoint) economically, 
since it only uses four resistors 
per decade section instead of the 
conventional ten. The switches 
are more expensive, but in the 1% 
and 5% tolerance ranges, this is 
offset by the savings in resistor 
costs. For example, a conven-
tional single-decade section of 

1-watt, 1% resistors would cost approximately 
$6.70 (resistors and switch), while the cost of a 
similar unit under this plan would be $4.50. In the 
5% type, relative costs are about equal, and the 
conventional type would be somewhat cheaper in 
the 10% type. However, if a conventional unit is 
made on a 10% tolerance basis, and it is decided 

42 82 A3 B3 £4 94 45 E.,2• 1.6 tiG 
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Table A-Maximum Current Capacity of Various Resistors 

Maximum Milliampere Capacity 
Ohms Resistor 1/2 -watt 1-watt 2-watt  

10 (IX) 225 318 550 
20 (2X) 160 225 318 
30 (3X) 130 183 258 
40 (4X) 112 160 225 

100 (1X) 72 100 142 
200 (2X) 50 72 100 
300 (3X) 41 58 82 
400 (4X) 35 50 72 

1000 (IX) 22 32 45 
2000 (2X) 16 22 32 
3000 (3X) 13 18 26 
4000 (4X) 11 16 22 

10,000 (IX) 7 10 14 
20,000 (2X) 5 7 10 
30,000 (3X) 4 5.8 8.2 
40,000 (4X) 3.6 5 7 

.1 meg (1 X) 2.2 3.2 4.5 

.2 meg (2X) 1.6 2.2 3.2 

.3 meg (3X) 1.3 1.8 2.6 

.4 meg (4X) 1.1 1.6 2.2 

1 meg (1 X) .7 1.0 1.4 
2 meg (2X) .5 .7 1.0 
3 meg (3X) .4 .6 .8 
4 meg (4X) .35 .5 .7 

to convert it to 1% tolerance, the total cost (origi-
nal plus conversion) would be $8.20, while the 
total cost of converting this type section from 
10% to I% would be $5.65. A comparison of Fig. 
2A and 3A shows the savings in resistors. 
Further savings can be effected with this type 

unit in connection with wattage capacity. The 
current that can be carried by a decade section is 
limited to the current capacity of the resistors 
and, for a given wattage, the higher the resist-
ance, the less the current capacity. In the con-
ventional decade where all resistors are of the 
same value, each resistor must be of sufficient 
wattage to carry the peak current desired. In this 
unit, where resistors are of different size (and 
therefore different current capacity), and where 
they are not all in the circuit except on one 
range, varying wattage sizes can be used to get 
high current capacity. 
Table A shows the current capacity of l-

and 2-watt resistors used in this decade system. 
Notice that by 
using a IX 1/2.. 
watt, a 2X 1-watt, 
a 3X 2-watt and a 
4X 2-watt, the en-
tire section would 
have the equiva-
lent of a 2-watt 
capacity even 
though some of 
the resistors in it 
were less than 2-
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Table B-Switch Wiring Instructions 

Abbreviations: (S)-Solder; (NS)-Do Not Solder; A3--.Contact #3 
on switch wafer "A", etc. 

Step 

1 R2X to A-arm (S) and to 8-arm (NS) 
2 one end of RIX to A-arm (S) 
3 R4X to 8-arm (S) and to A4 (NS) 
4 one end of R3X to A4 (NS) 
5 jumper from A4 (S) to 85 (S) and 86 (S) 
6 jumper from Al (NS) to 82 (NS) and B3 (S) 
7 wire long enough to go to Terminal "8" to Al (s) 
8 jumper from B2 (S) to C-arm (S) 
9 jumper from A9 (S) to 87 (S) to A5 (S) to A2 (NS) 
10 jumper from CO (S) to A2 (NS) 
11 wire long enough to reach Terminal "A" to A2 (S) 
12 jumper from A8 (S) to 88 (S) 

Connection 

watt. In the 5% tolerance type, a conventional 
decade system would require ten 2-watt resistors 
costing $4; in this system, equal results can be 
secured with one 1/2 -watt, one 1-watt and two 
2-watt resistors at a cost of $1.30. 

In planning a decade, it is best to analyze mini-
mum requirements and build accordingly, since 
conversion to higher accuracy or current capacity 
can be done economically later. If the primary 
usage is for measurement purposes, 1% resistors 
should be used, but initial cost might be reduced 
by limiting the number of decade sections origi-
nally included. For example, the original unit 
might be for 100-100,000 ohms (three sections), 
and later expanded to greater and lesser resist-
ances. Of course, the original housing should be 
large enough for ultimate requirements, and the 
layout should permit orderly expansion. If the 
primary usage is for servicing work, 10% toler-
ance sections would be sufficient, but current ca-
pacity should be fairly high. 

"B" 
TERMINAL -e TERMINAL 
OF ONE OF ANOTHER 
SECTION SECTION 
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6 
Switch wired (see Fig. 4) and ready for installation. 

This decade design also permits the use of any 
section or sections of the unit independent of the 
other sections. Figure 2B shows how the sections 
are coupled together with switches (or "jumper" 
bars) with separate binding posts for each sec-
tion. In this way, a 10-ohm to 10-megohm unit, 
for example, could be divided into a 10- to 10,000-
ohm unit (with 10-ohm steps) for cathode resist-
ances, a 10,000- to 100,000-ohm unit (in 10,000-ohm 
steps) for plate resistances, and a 1- to 10-meg-
ohm unit (in 1-megohm steps) for grid resist-
ances. This arrangement is shown in Fig. 2B, and 
its application is shown hi Fig. 7E. With the con-
ventional decade, three separate units would be 
required, since sections cannot be isolated (see 
Fig. 3B). 
Jumper bars can be used instead of switches 

for dividing the sections if desired. These are 
small strips of aluminum cut as shown in Fig. 4, 
and are used to connect the adjacent binding 
posts of each section. The distance "D" must be 
the same as the center-to-center distance between 
the binding posts, and should be the same be-
tween all sections. All bars should be in place 
when the entire unit is used, and appropriate 
bars removed to isolate sections. 
Figure 1 shows the panel view of a JO-ohm to 

10-megohm unit. Layout is not too important, 
except that the binding posts should be in one 
line and spaced evenly il jumper bars are to be 
used. It is desirable to have both binding posts and 
resistance switches in a line for ease of operation. 
Most of the wiring of the decade sections 

should be done on the switch before it is fastened 
to the panel. Figure 6 shows a decade switch 
completely wired. While the diagram for it (Fig. 
2A) seems complicated, each switch can be wired 
in the 12 steps outlined in Table B. After this 
pre-wiring, attach the switches to the panel and 

MATERIALS LIST—ALL-PURPOSE DECADE 
(For each decade section) 

No. Req. Description 
1 rotary switch: 2 poles with 11 positions & 1 pole with 1 

position (Mallory 13311, Centrelab 1009, etc.—see text) 
1 1X resistor) "X" = ohm step of decade section, i.e. 10-ohm, 
1 2X resistor) 1000-ohm, etc. Tolerance and wattage optional. 
1 3X resistor) For wattage, also see Table A. 
1 4X resistor) 
2 binding posts 
1 SPST toggle switch (optional) 
1 pointer knob 
1 0-10 dial plate (Optional—Mallory Type 380) 

VTVM 

SPECIFIC 
VOLTAGE 
REQUIRED 

VARIABLE 

MX 

DC. DECADE 

UNKNOWN 
CURRENT 

PLATE 
LOAD 
RES. D 

HIGHER 
SUPPLY 
VOLTAGE 

DECADE 

DECADE SECTIONS 

vARIOUS 
VOLTAGES 

UNKNOWN DECADE 
R 

BATTERY 

8181 

10K •1000K 
DECADE 
SEC 

1-10 MEG. 
DECADE 
SEC. 

MULTIMETER 
TO BE 

CALIBRATED 

B+ 
10 -10K 
DECADE E 
SEC 

IA 
DECADE USES  

make connections to the binding posts (and tog-
gle switches, if used). 

If a low-range (less than 1-ohm) section is 
used, special low-resistance switches should be 
used, and all wiring done with No. 14 or No. 16 
wire. In wiring high ranges (over 1-megohm) no 
wires, even though insulated, should touch, to 
prevent leakage resistance from affecting results. 
Other than this, no particular care is required in 
wiring. 
You can reduce costs by using surplus parts 

wherever possible. In my unit, spring-type bind-
ing posts and toggle switches were cheaper than 
screw-type binding posts alone, since the items 
were surplus stock, so they were used. The decade 
switches were made by buying surplus switches 
(with three wafers, each suitable only for the 
"C" section) and buying two, new, large switches 
to get sufficient 11-contact wafers. Surplus 1% 
resistors can often be purchased for less than 
standard 5% units. Technical Apparatus Builders 
("TAB"), 111 Liberty Street, New York 6, N. Y., 
has an excellent supply of 1% resistors at a rea-
sonable price. 
Decade Uses. Figure 7 shows a number of uses 
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for decades other than for servicing work. In Fig. 
7A, the decade is used to determine the current 
range of an unknown meter. The decade is ad-
justed to give full-scale reading on the unknown 
meter, the voltage across the decade measured, 
and the current determined by Ohm's Law. The 
same set-up can be used to determine the series 
dropping resistor required to convert a milliam-
meter to a voltmeter of desired range by applying 
the desired voltage, adjusting the decade for full-
scale meter reading, and noting the resistance. 
The internal resistance of a meter can be found 

as shown in Fig. 7B. The switch is opened and 
the voltage adjusted to give full-scale meter read-
ing; the switch is then closed and the decade ad-
justed to give exactly half-scale reading, at which 
time the decade resistance will equal the meter 
resistance. 

In Fig. 7C, the decade is used, with two exter-
nal 1% resistors, to form a Wheatstone Bridge. 
The two other resistors should be of equal value 
(approximately 1000 ohms), and a zero-center 
meter used. 

Often when the exact current being drawn by 
a tube is unknown, and a plate voltage dropping 
resistor is required, the decade can be used as 
shown in Fig. 7D. 
Figure 7E (and Fig. 2B) show how this type 

of decade can be used as three variable resist-
ances in determining resistance values for ex-
perimental circuits, and Fig. 7F shows how the 
unit (or part of it, depending on how many 
jumper bars or switches are closed) can be used 
as a voltage divider. 
Figure 7G shows how the decade can be used 

to calibrate a multimeter or VTVM, using an ex-
ternal milliammeter of any value. In this case, 
the decade and/or voltage is adjusted to various 
current values, the voltage drop across the dec-
ade calculated by Ohm's Law, and the voltmeter 
calibrated accordingly. 
In the above uses, 1% tolerance should be 

available in cases A, B, C and G. Care should 
be exercised in connection with peak current in 
all cases, but particularly in cases D, E, and F. 

Specific dimensions have not been mentioned, 
since they will depend on the number of sections 
included in the unit, the type and size switches 
used, etc. If 30° indexing switches are used, Mal-
lory Type 390 Dial Plates ("Off" and "1-10") may 
be used instead of making dials with decals as 
shown. 
Generally speaking, the principles covered 

above (except usages) also apply to capacitor 
decades, except that voltage rating must be con-
sidered instead of wattage. 

AMICROPHONE stand for 
hand mikes (such as those 

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

Keeping Tube Numbers Readable 

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

Desk lamp 
mike stand 
Record that tall story us-
ing the desk lamp reflec-
tor to increase the range 

of your hand mike 

fit the lamp's socket, and a 1/8 X 3/8 in. metal strip. 
Bend the metal strip to the size necessary for 
the mike in question, and use as shown. To pick 
up faint sounds attach the lamp's bowl-type 
reflector to the lamp's socket to "funnel" or 
focus the sound into the mike. Face the mike 
toward the inside of the reflector.—ANDY VENA. 

Grommet Is Pilot-Light Bumper 

• In some electronics 
gear, pilot bulbs are 
placed in locations that 
make them especially 
vulnerable to breakage. 
To prevent such break-
age, slip a snug-fitting 
rubber grommet over 
the bulb's glass envelope 
as shown. The grommet 
will serve as a bumper 
to ward off damaging 
blows.—J.A.C. 
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Strong TV signa s may cause rapid and slow rolling of picture by triggering the vertical synchro on your TV set. 

H-Pads Stabilize Rolling TV Pictures 
THE combination of the modern ultra-sensitive 

cascode tuner in TV sets made during the 
past few years, plus the greatly increased 

operating power of TV stations, may make the 
housetop antenna deliver too strong a signal. 
The result is that the TV picture may roll 

(Fig. 1), blacken and pull to the right of the 
screen between "station breaks" or when the 
picture contrast control is advanced. These con-
ditions can, of course, also be caused by defective 
components in the vertical synchro section of 
your receiver. But, where the trouble is due to 

Simple H-Pads may be assembled on a small wood 
baseboard and connected in series with TV antenna. 

your antenna delivering too strong a signal, 
what happens is that the vertical circuitry loses 
its stability and cannot lock the picture in frame. 
To eliminate this triggering action of strong 

TV signals, you can insert a simple resistance 
network between your set and the TV antenna. 
Because of the arrangement of the resistors 
(Figs. 2 and 3), this picture stabilizer is known 
as an "H-Pad." 
In simple language the H-Pad is a picture vol-

ume control which reduces the R.F. signal de-
livered to the set's tuner input by the antenna. 

fBRASS BRADS 
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TO SET 

/SEE TABLE FOR 
RESISTANCE VAUJES 
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5-32 TERMINAL 
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TO 
SET R-I TV ANTENNA 
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The strength of the signal reaching your TV 
receiver is expressed in decibels, which are con-
venient units for measuring intensity logarith-
mically (you hear, by the way, in proportion to 
the logarithm of the intensity rather than in 
direct linear response to it). The H-pad resistor 
combinations, which you will sise to reduce the 
signal strength, are proportional to the degree of 
reduction (attenuation) of signal strength re-
quired. Thus, where the vertical circuit is only 
triggered infrequently by a slow roll, a 5-db 
(decibel) H-Pad may be all that you need. This 
unit has low series resistance and high shorting 
resistance. On the other hand, if your pictures 
are double or triple-triggered as evidenced by 
rapid rolling, up to 30-db attenuation may be 
required. Here the series resistors are high and 
the shunt or shorting resistor low. Table A indi-
cates various resistor values needed to provide 
various degrees of attenuation. 
For most vertical sync problems a 20-db sta-

bilizer should prove about right. The unit shown 
in Fig. 2 was assembled on a 5/8 x 2 x 
block of wood. Holes were drilled and counter-
sunk in one end for two 11/8-in. fh 6-32 machine 
screw binding posts. 
Drive four %-in. long brass brads into the 

block, leaving Vio in. of the nail exposed. Then 
cut off excess portions of the resistor pigtail leads 

Attenu -tion 
30 db 
25 db 
20 db 
15 db 
10 db 
5 db 

*Use the larger value if available. Otherwise substitute smaller re-
sistance value which all dealers stock. 

TABLE A—H-PAD RESISTOR VALUES 
Resistors R Resistor R-1 
150 ohms 22 ohms 
150 ohms 33- 36 ohms* 
120 ohms 56- 62 ohms* 
120 ohms 120 ohms 
82 ohms 220 ohms 
47 ohms 470-510 ohms* 

and carefully solder resistors to the brad heads 
in a neat and rigid arrangement as shown in Fig. 
2. A short length of 300-ohm TV lead-in wire al-
lows the H-Pad to be attached to the set's anten-
na terminals, while the antenna itself is attached 
to the binding posts. 
The resistors for any of the six H-Pads listed 

may be as small as Yewatt size. If you prefer not 
to experiment with your own homemade H-Pads, 
you can purchase printed circuit H-Pads from 
the larger TV supply houses (see pages 73-74). 
Centralab Division, for instance, makes 10, 20, 30, 
and 40-db attenuators. 

Centralab also has a tap switch unit containing 
all four printed circuits to allow change-over 
from 10 to 40 db by turning a switch knob. 
Usually one H-Pad is sufficient, but if it reduces 
the signal of more distant stations normally re-
ceived, it should be switched out of the antenna 
lead-in when set is tuned to the distant stations 
that do not cause picture roll.—T. A. BLANCHARD. 

T
WO TV receivers will operate efficiently off 
the same rooftop antenna by using this simple 
resistance bridge coupler. To assemble it, all 

you need are three 820 or 910 ohm composition 
resistors, three 6-32 x % in. machine screws and 
six matching nuts. 
Arrange the resistors in a 

triangle on a small round or 
square piece of fiber or plastic 
(Fig. 1). For a neater appear-
ance you can enclose them in 
a small plastic cosmetics box. 
Connect the antenna lead-in 

to any adjacent pair of binding 
posts, running another piece of 

TV SET Na 

Rl 

Two Sets-One Antenna 
with this 

TV COUPLER 
lead-in to TV set #1, and a third lead to set 
#2 (see Figs. 2 and 3). Since the resistance net-
work is balanced, any pair of terminals work 
equally well as antenna input or TV coupling. 

Resistors may be rated as little as 1/4-watt, and 
the choice of values is dependent upon avail-
ability. The 910 ohm size is ideal for fiat, oval or 
round 300 ohm lead-in. If this size is not avail-
able, use the more popular 820 ohm units. The 
latter resistance also happens to provide a per-
fect match for the new 270 ohm foam rubber 
round lead-in now becoming popular. 
Some early TV sets were designed with an un-

balanced 72 ohm input. Fair to good results may 
be obtained if one of the sets attached to coupler 
uses a 72 ohm co-ax lead-in from set to coupler, 
but line from antenna to coupler must be the 
modern 270 or 300 ohm impedance type.—T.A.B. 

ANTENNA 

820 OR 910 
OHMS EACH 

BINDING POSTS 

PLASTIC 
PLATE 

TV SET 00.2 
SET N0.1 
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The 3-in-1 Transistorlab with switch in A-position functions 
as a solar-powered radio, here being activated by the beam 

of a flashlight. 

Pocket-Size Transistorlab 
The 4.urn of a switch demonstrates any of three 
unique functions of transistors and solar cells: 
radio, radiated energy control or solar-elec-

tronic switch 

By THOMAS A. BLANCHARD 

TUCK this 3-in-1 Transistorlab in your pocket, 
and you have ready for instant use a solar-
powered pocket radio, a radiated energy con-

trol or a solar-electronic switch. An inexpensive 
rotary switch enables you to change from one 
application to another immediately for use in 
your own experiments or as a demonstration 
unit for school or club. 

All components fit nicely into a plastic trinket 
box measuring 11/4  x 31/4 x 41,4 in. which was 
picked up at the notions counter in a dime store 
(Figs. 1 and 4). A :¡6 x 11/2 -in, slot was cut in 

ANTENNA 

100 
MMFD 

FERRITE 
ANTENNA COIL 

1,/  +1 

DIODE 

330 
MMFD 

0 

A 

+ I —r- SOLAR BATTERY 

the plastic box and the solar cell mounted 
in place with a strip of self-stick masking 
tape (Figs. 3 and 4). So long as wiring is 
correct (Figs. 2 and 3), and relay arma-
ture tension adjustment set so it can pick 
up on 1 milliampere, you can make any 
physical layout changes that may be nec-
essary to suit housing you select. Note that 
none of the D-contacts on the switch are 
used, and only those indicated in the A, B, 
and C positions are wired, the others being 
idle. The control has been wired for an 
RCA 2N109 transistor. Other PNP transis-
tors, such as the CK722 and 2N107 will also 
work but the high beta 2N109 is less criti-
cal and gives more consistent results. 
When the rotary switch is in the A-posi-

tion, the Transistorlab switch sets up the 
circuit so that RF signals from the air are 
tuned by the ferrite antenna coil, rectified 
by the diode detector, then amplified by a 
direct-coupled PNP transistor amplifier, 
powered by the inexpensive International 

Rectifier 3.2v., 2ma. silicon solar battery. 
A subminiature jack provides plug-in connec-

tion for a miniature magnetic, high-resistance 
earphone. Many experimenters run afoul by try-
ing to use less expensive crystal phones in tran-
sistor circuits. These can be used in conjunction 
with a shunt resistor, but results are too poor to 
bother with them in this case. 
When the switch is moved to B-position, the 

circuit disengages the solar battery and substi-
tutes the sensitive Sigma Model 4F relay for the 
earphone. It also connects the miniature 411E 

PNP 
TRANSISTOR 

0 B 
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hearing-aid battery into the 
amplifier circuit. With a suit-
able antenna and ground 
attached to terminals the Tran-
sistorlab will now demonstrate 
how energy radiated by more 
powerful or nearby local sta-
tions can be made to operate 
other electrical circuits. 
Having the antenna coil knob 

tuned to a loud radio station 
beforehand, you will discover 
that when the antenna is at-
tached to its post, the relay 
contacts close. Tuning away 
from the station will cause the 
contacts to release. 
As a mere idea of applying 

radiated energy to a more 
practical purpose, consider the 
chicken farmer who could 
rely on his strong local radio 
station going on the air in the 
early morning to automatically 
turn on the lights in the hen 
houses. Or, this same radiated 
energy could be used to turn 
off street lights or billboards. 
This is especially interesting 
since many radio stations are 
allowed to broadcast only from 
sunrise to sunset, since they 
are on channels assigned to 
larger stations with "clear channel" night-time 
rights. 
When daytime stations sign off, the circuit of 

the radiated energy control draws very little cur-
rent. Only when a signal reaches the diode de-
tector circuit does any appreciable current flow 
from the transistor's emitter to collector. Another 
use for this radio carrier operated relay is as a 
Conelrad air raid warning service. 

Finally, with the selector switch in C-position 
we have a form of electronic switch that is "trig-
gered" by light striking the solar battery which 

Transistorlab fits easily in a 11/4  x 31/4  x 41/4 -in, plastic 
box. 

2NI09 SOLAR CELL TAPED 

TR.1NSISTOR IN PLACE 

ANTENNA ROTARY 
COIL SWITCH PICTORIAL DIAGRAM  

4-40 MACHINE SCREWS 
AND NUTS 

MATERIALS LIST—TRANSISTORLAB 
No. Req. Description 
1 11/4  x 31/4 x 41/4 " or larger plastic box 
1 ferrite antenna coil (loopstick, Miller No. 2002) 
1 general purpose germanium diode, 1N34 or equiv. 
1 RCA 2N109 transistor 
1 transistor socket 
1 subminiature phone jack 
1 Sigma #4F sensitive plate circuit relay with 2,000 ohm coil 
1 2 infd 25v. electrolytic capacitor 
1 300 mmfd mica capacitor @ 300v. 
1 100 mmfd mica capacitor @ 300v. 
1 solar cell strip No. MS-420 (Lafayette Radio, 165-SM Liberty 

Ave., Jamaica 33, N. Y.) 
1 Mallory #3234J (non-shorting) rotary switch; 3-poles, 4. 

positions 
1. 15-volt #411E midget battery 
5 4-40 machine screws 3/8" long for terminals 
10 4-40 nuts 
5 soldering lugs 

hook-up wire and knob 

has now been cut into the circuit to replace the 
RF tuner. Here a stronger current than the pre-
vious radiated voltage is applied to the base of 
the transistor. A small current flowing in the 
base circuit causes a much larger current to flow 
in the emitter-collector circuit of transistor. 
When sun or artificial light (except neon or 

fluorescent) strikes the solar cell, it becomes ac-
tive and the relay circuit closes. The effect of a 
beam of light is like that of the well known pho-
toelectric controls with the outstanding feature 
of the transistor being in evidence—its ability to 
work on as little as 9 v. as compared to vacuum 
tubes requiring from 90 to 150 for satisfactory 
results. 
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Stettophile 
heaven 

, IF you decided you wanted the best stereo sound 
available—and were not worried about the 
cost—you might wind up with a dream system 

that looks like the one shown here. 
The control console in the center of the alay 

shown above was constructed over a period of a 
year in spare time. The rest of the equipment 
consists of standard professional components, ex-
cept that the tape machines are housed in a 
specially constructed cabinet (top right in photo) 
to allow easy working from a standing position. 
Actually, the control console is two consoles in 
one, for the left and right channels are separate 
and symmetrical each side of center. Two meters 
in the center of the instrument panel measure the 
power level of right and left sound while the two 
outside meters measure limiting, or compression 
action far recording or dubbing operations. The 
limiting amplifiers achieve highest levels of sound 
without overload and system hiss. 
Three microphones, inputs for right and left 

respectively, can be mixed by the control knobs 
on the first row of the console, along with stereo 
AM-FM radio, disc or sound from two stereo tape 
machines. The monaural central tape deck is used 
for single track sound effects available from an 
extensive tape library. Key switches located over 
each mixer pot allow flexibility in operation by 
actually doubling the number of inputs, 20 in all, 
although only 10 can be mixed or recorded at one 
time, five on the right and five on the left. 

Directly over the mixer knobs on the first row 
are remote push-button controls for two of the 
tape machines. These allow one-man operation 
of even the most complex mixing or .recording 
set-ups. 
Located each side of the remote control 

cluster are "program equalizers," which act like 

Howard Souther's 
Stereophile Heaven 
showing at far end of 
room two professional 
Ampex tape machines 
and one Magnecord-
er, used for duplicat-
ing and for various 
sound effects. Control 
console is at center 

of photograph. 

tone controls on a high-quality amplifier, but 
allow mom accurate settings. 
The system of loudspeakers consists of two 

Electro-Voice Cordial Klipsch systems on the ex-
treme sides, and three diminutive E-V Stereons, 
the odd one of which is placed on top of the con-
trol console center. The two outside Stereons, 
playing only stereo-significant sounds above 300 
cps, are simply in parallel across the two Cardinal 
loudspeaker systems. The other Stereon receives 
"mixed" sounds which actually constitute a re-
formed third channel in the center. To insure 
proper reconstitution of this third, or "phantom" 
channel, a small square control box at the ex-
treme right side of the meter panel allows 
reversal of phasing through a special transformer. 
This is necessary because many records and tapes 
are non-uniform in this respect. When properly 
phased„ this third channel gives much better 
stereo effect, and permits the listener to move 
about the room without rebalancing channels. 
This third channel also prevents violent shifting 
of the playing instruments from one place in the 
orchestra to another, and "locks-in" the soloist 
when he sings or plays centrally. 
A transcription turntable for playing stereo 

phonograph records completes this reproduced 
music paradise, but as tapes for purest sound are 
generally employed, it is kept rolled away in a 
closet. Not shown in the photograph is a long 
lounge directly opposite the control console 
where Howard Souther, General Merchandise 
Manager for Electro-Voice, luxuriates in 3-D 
Sound at its finest. 
What would it take to duplicate Souther's 

custom-made set-up? "A real love for well 
reproduced music, a year's spare-time," says 
Souther, "and more money than I care to admit!" 
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The Jim-Jam Box 
By ROBERT GANNON 

F
ROM old components lying idle in your scrap box, 
or for a total of a little over $6 for new parts, you 
can easily construct a "Jim-Jam Box." Essentially 

nothing more than three elementary blinker circuits, a 
Jim-Jam Box, with three (or more) neon lights flashing 
intermittently, easily simulates anything from a Geiger 
counter to a miniature, electronic brain. 

Circuit consists of a trio of resistors, capacitors and 
neon lights, wired in parallel and powered by a 90-v 
battery (see Fig. 2). By varying the values of the com-
ponents, the lamps can be set to flash at a variety of 
speeds, in sequence or at random. 
Container for the Jim-Jam is a 4-in. meter case. A 

small piece of sheet metal is fitted from the inside to the 
front of the case with two machine screws, and the 
lights—held in place by close-fitting grommets—pro-
trude through three holes in the plate. 
The back, metal or opaque plastic, is attached with 

sheet metal screws or machine bolts screwed into 
threaded holes. (A small threading tap costs about sg at 
most hardware stores.) 
To construct, solder three Y4- or 1/2 -watt resistors of 

about 22 megohms to three capacitors of from .1 to .5 
microfarads, and of whatever voltage rating you have on 
hand (600 v. is fine). 
Tape the three resistor/capacitor pairs together (see 

Fig. 3) and solder the lamps in place. Use spaghetti for 
insulation. Then carefully push the three lights through 
the holes in the face-plate. Cushion the components by 
wedging them lightly against the bottom front of the 
box with some crumpled newspaper. The battery slides 
into place easily with just a bit of jiggling. 
With the back screwed in place, your Jim-Jam Box 

is ready for a half-year of thaumaturgie blinking—on a 
single battery. Yes, that's all it does—sits there and 
blinks. But it's surprising how this mystifies, moves and 
even amazes your guests. 

A completed han-Jam Box. 
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MATERIALS LIST—JIM-JAM BOX 
N o. 
R eq' d Size and Description 
1 4 x 4 x meter case 
3 NE-2 neon glow lamps 
3 I/2-watt, 22-Meg resistors 
3 .1 to .5 infd.. 600-y tubular capacitors 
3 1/2" grommets (center hole to fit NE-2) 
1 90-v battery (R.C.A. VS090, Eveready 490 or 

Burgess N60) 
Misc. screws, bolts, wire, spaghetti, selder, etc. 

Components are tucked in place, and a wad-
ded pad of newspaper holds them tightly 
against case front. The two terminals serve 
no useful function: they come with the meter 
case. At left in photo are components soldered 
in place before protective tape is applied. 
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Antenna-Coupler 
and 

Low-Pass Filter 
Novice hams, if you want to combine 
some of the odd "outboard" pieces of 
apparatus around your station into a 
single unit this device will do it! It com-
bines a flexible antenna coupler with an 
efficient low-pass filter, both designed for 
the low-powered transmitter operating at 

plate inputs of less than 150 watts 

By RALPH SCHACHAT (W I GIF) 
and MARTIN GLICKSMAN 

THIS antenna-coupler 
and low-pass filter 
can be constructed in 

an evening or two from 
readily obtainable parts. 
The two variable capaci-
tors needed can be of 
almost any value and 
can be easily salvaged 
from a couple of dis-
carded receivers. The 
chassis used is an inex-
pensive "store-bought" 
model with a small piece 
of Masonite attached as 
a front panel. Most of 
the coils for the anten-
na-coupler come pre-
wound; the proper 
lengths are simply cut 
off to form the correct 
size coils. 
The low-pass filter portion consists of a series 

of five coils and four high-voltage capacitors built 
into three isolated chambers (see Fig. 3). The 
filter circuit serves to attenuate interfering har-
monics by by-passing them off to ground. In Fig. 
3, coils of insulated #12 wire are shown, but bare 
wire is satisfactory and easier to handle. Hence, 
all directions are given for bare wire. If insu-
lated wire is preferred, then all measurements 
must be accordingly adjusted to allow for the 
thickness of the insulation. 

Construction. Obtain a stock chassis measur-
ing 3 x 7 x 11 in. and fasten a piece of Masonite 
81/2  in. high by 11 in. to its front with screws and 
nuts. Fasten a strip of aluminum, 21/2  in. wide 
by 71/2 in. high to the rear of the chassis (Figure 

4). One SO-239 coaxial socket (S2) is 
fastened to the top of this strip of alumi-
num by drilling a hole slightly larger 
than the socket (about % in.) and fasten-
ing the socket in place with small screws 
and nuts. 
A second coaxial socket (Si) is simi-

larly installed in the center of the rear 
side of the chassis. Note that if twin-lead 
cable is to be used instead of coaxial ca-
ble, the S2 socket and the aluminum strip 
are not needed, since the twin-lead cable 
terminates in small clips (A2, A3) which 
are hooked directly to coil L7. 
Three 1/2 -in, holes are drilled in the 

chassis (see Fig. 2A) and fitted with rub-
ber grommets. Two porcelain stand-off in-
sulators are then mounted in these holes. 
Now make two aluminum dividers from 

Ham at rig, coupler-filter upper right 
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form at a spacing of 8 turns per in. Likewise, cut-
ting a 9-turn section from a commercial coil is 
preferable. Long leads of about 6 in. should be 
left at each end of this coil. 

Carefully center the small coil (L6) within the 
3 large coil (L7) so that the long 6-in, leads of the 

small coil come out conveniently between the 
turns of the outer coil. The leads are covered 
with spaghetti to avoid shorting of the coils, and 
the inner coil is fastened in position by gluing 
small spacer strips of Bakelite (or other rigid, 
non-conductive plastic material) between the 
inner and outer coils. The small Bakelite strips 
can be cut from a large piece of Bakelite with a 
bandsaw or hacksaw. Duco cement, or preferably 
a commercial coil cement is used to glue the 
plastic in place. 
The two leads of the large coil (L7) are fas-

tened to the porcelain stand-off insulators and the 
excess wire is clipped off (see Fig. 4). 
One lead of the small coil (L6) is run through 

the 1/2 -in, hole in the chassis to the low-pass filter 
section. The other lead is soldered to the hot 
terminal of variable capacitor C5. The wiring is 
then completed as shown in the wiring diagram, 

f' HOLE AND GROMMET 

B ALUMINUM DIVIDERS  

3" 

flat pieces of aluminum stock (see Fig. 2B). Scribe 
the flat pieces of aluminum along the sides to be 
bent, bend the aluminum and drill and fit with 
rubber grommets two 1/2 -in, holes as shown. 
These dividers are then fastened in place under 
the chassis with machine screws and nuts as 
shown in Figs. 2A (dotted lines) and 3. 
The two variable capacitors (C5, C6) are 

mounted as shown in Fig. 4. One of these is a 
two-gang capacitor (C6) and must have both 
gangs of the same value. The other (C5) can be 
a one-gang capacitor. (A two-gang unit was used 
because it was available, but one gang was not 
used in the circuit.) The small mica trimmer ca-
pacitors often found on such variable capacitors 
should be removed if present. They will be found 
on either side of both stator sections. Remove by 
unscrewing the adjustment screw and discarding 
it, along with the mica spacer. The remaining 
adjustable plate may then be wrung-off with a 
pair of long-nose pliers. 

Coils Li to L5 are made by winding #12 bare 
around a 1/2 in. form at a spacing of 8 turns per 
in. Coils Li and L5 have 5 turns; L2 and L4 have 
7 turns; and L3 has 81/2 turns. The large coil (L7) 
can be made by winding 24 turns of #14 bare 
wire around a 21/2 -in, form, using a spacing of 8 
turns per in. It is far easier and more convenient, 
however, to cut a 24-turn section from a commer-
cial coil such as Barker and Williamson Type 
3906 "Air Inductor." In either case, an extra 1 or 
2 in. of wire should be left on each end of the 
coil to serve as leads. 
The small coil (L6) can be made similarly by 

winding 9 turns of #14 bare wire around a 2-in. 

Bottom view of unit. 

Top view of unit. 
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MATERIALS LIST—COUPLER-FILTER 
No. Req'd. Description 

1 chassis, 3 x 7 x 11" 
1 Masonite panel 81/2 x 11" 
1 aluminum strip, 4 x 10%" 
1 aluminum strip, 4 x 4" 
2 capacitors, 46mmfd (C1, C4)—Mica—Allied Catalog 

#74-1-335 
2 capacitors, 154 mmfd (C2, C3)—Ceramic—Allied Cata-

log #11-1,052 
1 Barker & Williamson Coil—(16—Radio Shack Catalog 

#21-520) 
1 Barker & Williamson Coil—(17—Radio Shack Catalcg 

#21-097) 
2 Alligator clips—(A1, A4—Radio Shack Catalog #32-774) 
1 variable capacitor—(C5-1-gang—Allied Catalog 

#6141-009) 
1 variable capacitor—(C6-2-gang--Allied Catalog 

#61-H -059) 
6 #12 bare wire (L1 to 15) 
24 #14 bare wire, or 2 Barker and Williamson Type 3906 

"Air Induction" (L6, 17) 
3 coaxial cable, RG59U—Allied Catalog #47-W-552 
6 strips Bakelite, about 1/4  x 3/ii, x 1I/2 
2 porcelain stand-off insulators, about 1" high 
2 knobs, to fit variable capacitor shafts 
1 porcelain electric light socket 
1 electric light bulb, 15 watts 
1 No. 40 pilot bulb and miniature screw-base socket 

Miscellaneous nuts, screws, grommets, solder, etc. 
If Coaxial Cable is used: 

1 aluminum strip, 21/2 x 71/2 " 
2 coaxial sockets, SO-239 (Si, 52)—Allied Catalog 

#40-H-352 
coaxial cable. RG59U 

If Twin-Lead Cable is used: 
1 coaxial socket, SO-239 (Si) 
5 Polarized connectors, Mosley, Type 321—Mosley Elec-

tronk Catalog #321 
2 No. 40 pilot bulbs and miniature screw-bare sockets 

Twin-lead cable, 300 ohms, to dipole antenna—Allied 
Catalog #49-T-385 

Fig. 5. An aluminum cover plate can be fastened 
over the bottom if desired. Both the transmitter 
and the coupler chassis should be individually 
grounded before operation. The coupler and 
transmitter are connected to each other with a 
short piece of coaxial cable having a PL-259 plug 
on each end. The antenna can be connected by 
coaxial cable or by a form of balanced line, such 
as twin-lead cable. The general operation of this 
particular antenna coupler is particularly suited 
to balanced line installation. However, coaxial 
cable can be used, and directions will be given 
for the use of both types of transmission lines. 
Ordinary TV 300-ohm twin-lead cable serves 

as an excellent transmission line between a low-
power transmitter and antenna and has been 
found to work very well with this coupler. 
The setting of the clips depends greatly upon 

the impedance of the antenna feed system at the 
point of connection. It is 
suggested that clips 2 
and 3 be set closely to-
gether near the center to 
begin, and capacitor C6 
adjusted to resonance. 
Then clips 2 and 3 should 
be moved outward, 
meanwhile adjusting C6, 
until best antenna cur-
rent is obtained. Natu-
rally the transmitter is 

turned off when clips 2 and 3 are being adjusted; 
otherwise, the user may get an unpleasant shock. 
If the clips are set too far out to begin with, the 
shunt impedance of the feed line may "kill the 
Q" of the circuit, and no tuning effect will be 
observed. This would be most disconcerting to 
one not acquainted with an antenna-system's 
whims. 

(While the use of a lamp bulb as a dummy load 
is excellent practice for tuning a transmitter and 
testing its operation, the impedance of an actual 
antenna would approach the impedance of a 15-
watt lamp, or about 1000 ohms, slightly inductive, 
only by the luckiest happenstance. Actually, it 
would probably be best for the new ham to prac-
tice tuning-up on the lamp, as suggested below, 
until he knows perfectly what each adjustment is 
for. Then it would be better if he proceeded as 
above when tuning the "live" antenna. Most such 
systems would probably have a much lower im-
pedance than the lamp.) 

Coaxial cable is reported to lose less power by 
radiation from the transmission line, but the dif-
ference between coaxial cable and twin-lead is 
small, with properly operating equipment. 
The antenna used to test the coupler was a 

5-band dipole commercial trap antenna designed 
for use on 10-, 15-, 20-, 40-, 80-meter bands. 
Transmission with Coaxial Cable. 1) Connect 

a dummy antenna lamp bulb to the antenna 
socket (S2). A 15-watt bulb was used for an AT-1 
transmitter; for transmitters operating with 
higher power, use higher wattage bulbs. The 
dummy antenna is made by connecting a PL-259 
plug to a porcelain electric bulb socket by means 
of two separate insulated wires as in Fig. 6. The 
proper size bulb is screwed into the porcelain 
socket and the PL-259 plug is plugged into the 
antenna socket (S2) of the coupler unit. 

2) Alligator clips Al and A4 are set at the ends 
of coil L7. Clips A2 and A3 are then set in about 
1 or 2 turns from each end of the coil for 80-meter 
operation, and about 4 or 5 turns for 40-meter 
operation. 

3) The transmitter is tuned up in the usual 
way and variable capacitors C5 and C6 are ad-
justed until the bulb lights to its maximum bril-
liance and the transmitter loads properly. A good 
"dip" must be obtained when the transmitter 
amplifier coil is tuned through resonance. The 
light bulb should glow with a good brilliance. 

4) When the proper "dip" and bulb brilliance 
has been obtained, the dummy antenna is re-
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PL-259 PLUG FOR USE WITH COAXIAL CABLE 
OR 

MOSLEY POLARIZED CONNECTORS FOR 
TWIN -LEAD CABLE 

6 

.7 
15 - 

WATT 
BULB 

DUMMY ANTENNA  

PORCELAIN 
LIGHT 

FIXTURE 

placed by the transmitting antenna. C5 and C6 
are readjusted somewhat for "dip" and good load-
ing. If poor loading or no "dip" is obtained, A2 
and A3 are readjusted by changing their posi-
tions, and the transmitter is retuned as above. 
However, in order to indicate actual flow of RF 
current in the antenna circuit itself (imperative 
to proper transmitter adjustment) insert at point 
X in the schematic Fig. 5 a shunted pilot-lamp, 
No. 40, 6-8 y in series with the antenna feed line 
itself as shown in Fig. 5B. 
Sometimes the beginner can think he has his 

antenna system tuned properly by meter when 
actually all of the RF output is being dissipated in 
the residual resistance of the tuner. However the 
glowing lamp in the feeder leaves little doubt 
that the "soup is going up the stack," as intended. 
This adds miniscule cost but great convenience 
to the coupler unit. Also, the power used in the 
lamp may be considered negligible (the lamp can 
be unscrewed after tuning if desired). 
Transmission with Twin-Lead Cable. 1) The 

transmitter is tuned in the same way with the 
dummy antenna. 

"The next sound you hear will be that of a startled 
mountain goat." 

2) The dummy antenna is then removed, and 
replaced by a simple twin-bulb unit (Fig. 7) 
shunted as in Fig. 5B. 

3) Clips A2 and A3 are adjusted to a proper 
position on coil L7. Capacitors C5 and C6 are 
adjusted until both bulbs light up with maximum 
and almost equal brilliance. This indicates that 
both sides of the antenna are loading equally. 
Although this may sound tricky or complicated, 

A2 

AS 
MOSLEY TYPE 321 TWIN -LEAD 

POLARIZED CONNECTORS TO 
‘it ANTENNA 

FOR SHUNTS, 
SEE FIG 5B 151 " TWIN -BULB" UNIT  

it will be found to be a neat and relatively easy 
procedure. 

4) The twin-bulb unit is removed and the 
transmitting antenna is plugged in. Usually, no 
further adjustments need be made as long as the 
transmitter "dips" and loads properly and the 
shunted pilot lamp glows. 
Here, then, is a simple, easily built unit that 

will deliver the full power of the transmitter to 
the antenna in such a way that good balance be-
tween the "legs" of the dipole will be obtained. 
In addition you need have no qualms about oper-
ating during "TV hours" no matter how close 
your antenna is to your neighbor's TV antenna. 

Charged Plastic Dusts Platter 

• If the grooves of your hi-fi phonograph records 
are filled with dust, here's how to remove it the 
harmless electrostatic way: Take a piece of Saran 
plastic wrap and crumple it in your fingers while 
holding it about an inch above the surface of the 
revolving platter. The static electricity produced 
by crumpling the plastic will attract the dust par-
ticles 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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Many thousand hours of nearly flawless service are 
engineered into even the least expensive tape re-
corder. Here's your part in getting every one of 

these hours from your machine 

I
N every tape recorder, a tape trans-
port mechanism transports (pulls) 
a tape from a supply reel past a 

magnetic recording-reproduce head 
(or heads) and winds it on a takeup 
reel. An electronic amplifier (or am-
plifiers), with associated record-re-
produce heads and accessories are 
also essential in tape recording, the 
electronic accessories to include a 
volume control, recording level indi-
cator, and an erase oscillator driving 
an erase-head winding. 
A combined group of mechanical-

electronic equipment accessories 
(controlled by the function switch) 
switch the amplifier, the heads, the 
erase oscillator, and also change tape 
direction and speed. Your owner's 
manual covers the placement of the 
heads, controls and other parts with 
specific lubrication instructions and 
other data applicable to your par-
ticular recorder. Those are specific 

Business part of head showing erase lam-
ination on left with record-playback lam-
ination on right. Above, microphotograph 

of dirty bead. 

By JAMES A. 

McROBERTS 

Top-chassis view of 
typical tape recorder 
showing use of brush, 
magnifier and mirror 

to clean heads. 

instructions. With 
them, you'll also 
need a general 
schedule of inspec-
tion and lubrica-
tion. Lubrication 
should be per-
formed every 500 
hours of service, 
additional opera-
tions every 1000 
hours. (Some work 
is on an as-needed 
basis and is so 
mentioned below.) 
Mechanical 

Maintenance 
Schedule: 1) 
Clean the record-
ing, reproduce 
(playback), and 
erase heads. Use a 
magnifying glass 
and mirror to re-
flect light on the 

AMINATION 
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heads (See Fig. 1). A nylon brush on a type-
writer eraser stick is an excellent tool for remov-
ing loose residue from the head structures. 
Loosen caked material with a lint-free rag 
mdstened with rubbing alcohol or carbon tetra-
chloride wrapped around a wooden or plastic 
toothpick. Remove excess liquid with another 
clean rag. 
Do not use metallic tools on the head lamina-

tions, or bring magnetized objects near them. 
Metallic objects scratch or dent the laminations, 
and can magnetically short-circuit them; magne-
tized bodies could magnetize the head, requiring 

4 

MORE WEAR AT 
TOP THAN 
BOT TOM 

Badly worn single erase head. Lubrication of capstan roller with petroleum jelly. 

an unnecessary demagnetization. Do not use a 
pipe cleaner on the laminations. Use a nylon 
brush, a stiff bristle brush or a narrow toothbrush. 
Wipe the brush clean on a clean rag before the 
final brushing. 

2) Inspect heads for uneven wear during clean-
ing. The cause of the uneven wear in Fig. 4 was 
uneven pressure of the tape against the head, the 
greater pressure being exerted at the top of the 
laminations (tape guides are employed in some 
recorders, pressure pads are used in other equip-
ment). 
To correct the cause of such uneven wear, the 

entire head structure can be rocked in some in-
struments to provide paralleled alignment of tape 
and the head structure. Most manufacturers of 
tape recorders which have pressure pads supply 
pads already mounted on arms for easy replace-
ment. Try to detect excessive wear so that you 
may place an order well in advance for renewal 
pads. A reserve set is a good investment in con-
tinuous performance. If you can't purchase the 
pad-arm assemblies, then you must remove the 
old pads and cement on new ones. 

3) Inspect pressure pads; replace if worn badly 
(see Fig. 3). Rocking the head to make the tape 
parallel must be done cautiously, however, since 
in some instruments the head can be moved side-
wise (at an angle to the vertical in direction of 

TAPE 

WORN 
PAD 

HEAD 

• G., 

WORN 
PRESSURE 

PAD 

TAPE 

PAD HEAD 

TAPE 

NOT 
UNDULY 

RELATIVELY NEW WORN 
PRESSURE PAD L—te. b 

tape travel). This is the azimuth adjustment 
which should not be touched if the high fre-
quencies (the ss's and the zz's) reproduce satis-
factorily. If such an adjustment is provided, and 
the high frequencies reproduce unsatisfactorily, 
make the azimuth adjustment by rocking the 
head sidewise so that the laminations gap is at 
right angles to the tape. Work carefully, prefer-
ably with the set-up shown in Fig. 1 (magnifying 
glass and mirror). 
Remove old pads with a razor blade, scrape old 

adhesive from the pad arms. Replace with a new 
pad using adhesive (such as Duco cement) spar-
ingly. Check parallelism of new pad with the 
head structure. Check spring tension of all pads 
against a piece of tape in the recording position. 
The pull on the tape—with tape taut from supply 
reel through the heads—should be about 2 oz. 
(half the weight of a 1/4  lb. stick of butter). 
Loosen or tighten springs on the pressure pads, 
or adjust the brake on the supply drum as indi-
cated by your inspection and "feel." 

4) Inspect the capstan and roller. Test with a 
length of tape between these units. The pull for 
slippage of the tape should be about 2 lbs., ap-
proximately the weight of one qt. of water or 
milk. Rotate the capstan and roller manually 
through one revolution while making this check 
to see if the pull is uniform. Non-uniform pull 
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ELECTRONIC CHASSIS 

Underside rear view of typical tape recorder chassis. 

CAPSTAN FLYWHE EL 

usually means a flat on either the capstan 
or the roller. Replacement is the only 
remedy. The cause of this defect is failure 
to push the movable member free when the 
recorder is left idle. Always separate these 
parts when your recorder is not in use. 

5) Lubricate capstan and roller sparing-
ly with clear petroleum jelly every 1000 
hours of use. Figure 5 shows a roller being 
lubricated with a pipe cleaner. The sliding 
part may require similar lubrication. Use 
all lubricants sparingly—none must get on 
the rubber or on the surface that contacts 
the tape. 

6) Inspect the take-up reel drive. Tape 
spillage will occur if friction here is inade-
quate (see Fig. 6). A spring drive may be 
employed; spillage of the spring compensates for 
the different speeds required. You can compress 
the spring with a pair of pliers, or open it, to pro-

Tape spillage due to insufficient du-e of take-ul, 
spindle. Too nauch tension would break the tape. 

vide proper tension so 
that spillage does not 
occur. 
Rubber friction drive 

may be accomplished by 
a belt in contact with a 
flywheel held by a spring 
(see Fig. 7), or by rub-
ber-tired wheels driving 
the take-up reel. The 
cause of insufficient fric-
tion can be found by 
manual operation (pow-
er plug disconnected, 
function switch on For-
ward). The rewind is 
almost always another 
friction device operating 
at a higher speed. In-
spect by manual move-
ment of the motor drive 
pulley or belt (power 
plug disconnected, func-
tion switch in the Re-
wind position). Flats and 
reduced diameter are the 
principal troubles. 

Belt type friction drive assembly. Other type drive is accom-
plished by contact between rubber wheels and take-up reel. 

SPRING HOLDS BELT IN 
CONTACT WITH FLYWHEEL 
ON FORWARD' 

TAKEUP TURNTABLE FLYWHEEL 

7> Lubricate on schedule all bearings (such as 
the pulley bearing of Fig. 7) every 1000 hours 
of use with clear petroleum jelly from the 
top of a broom straw. Petroleum jelly is also a 
satisfactory lubricant for sliding parts with the 
exception of the high-speed bearing on the motor 
and some rewind pulleys. Here, several drops of 
#30 or #40 S.A.E. automobile engine oil should 
be applied with a straw or a narrow loop of thin 
wire. 

It is extremely important that you do not 
over-lubricate; particular care should be taken to 
keep lubricants away from rubber parts. Clean 
rubber belts with a cloth moistened in rubbing 
alcohol every 1000 hours (use alcohol sparingly, 
it also attacks rubber). 
You will find that some tape-recorder mo-

tors have built-in lubrication of their bearings 
and do not require lubrication. 
Figure 8 is a back, or upside-down view of a 
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typical recorder chassis. The take-up reel and 
capstan reel bearings should be lubricated every 
1000 hours with heavy motor oil or petroleum 
jelly. The supply reel bearing, behind the motor, 
will need lubricant at the same time. 

8) Check the chassis-support bolts and shock-
mounting rubbers of the electronic chassis (back-
ground of Fig. 8) by moving the parts they hold 
or shock-mount. Shock-mounted parts should 
give slightly, other parts should hold rigid. Re-
place rubbers or tighten bolts as required. 

Electronic Maintenance Schedule. For the most 
part, electronic or electrical maintenance is far 
easier than mechanical. Some of this maintenance 
has been discussed under the care of the heads 
and their laminations already. 
Every 1000 hours of use, test the tubes of your 

recorder at some reliable radio-TV store. Tubes 
should be checked every 1000 hours of operation 
(or at least once a year), because weak tubes that 
still play reasonably well may not draw the 
proper amount of current. Failure to draw rated 
current can cause a voltage rise which can dam-
age other components. Also tubes with incipient 
short circuits can be detected before they damage 
or destroy other components. 

1) If possible, test tubes for "quality" on a 
mutual-conductance type checker. Ask the sales-
man or serviceman to check for partial short-
circuits also. This latter test is doubly advisable 
if the hum level of the instrument has increased 
since you bought it. Replace all tubes found to 
be unsatisfactory. 

The time when heads must be demagnetized is has-
tened if tape is left in contact with the recording, 
erase, or playback heads when the machine to not 

in use. 

2) A high background hiss level or noise level, 
can be due to residual head magnetism (in the 
process of making a tape recording, we magnetize 
the tape, and magnetized tape will magnetize 
anything also capable of being magnetized with 
which it comes in contact). The amount of such 
secondary magnetization is a function of the in-
tensity of the original magnetization of the tape 
and the time it is in contact with the heads. 
When heads have accumulated enough residual 

magnetism to cause a high hiss, they must be 
demagnetized by subjecting them to a very strong 
alternating magnetic field for a few seconds, then 
slowly reducing this field to zero. Plans for a 
demagnetizer coil you can use for this purpose 
will be found on page 77 of Science Experimenter 
(No. 557), Vol. 1, a handbook available from 
SCIENCE AND MECHANICS for me. 

Hing "LIVE" 
By C. M. STANBURY II 

w
FIETHER you listen to standard, short-
wave or TV broadcast stations, the news 
you get, the drama you hear comes to you 

secondhand. It has been cut, rearranged and 
sometimes distorted beyond recognition by the 
scriptwriter. Are you tired of it? Are you tired of 
the clichés and tired stereotypes that pass for 
reality? I was—and I did something about it. 
Three-fourths of the radio spectrum is allocated 

to utility radio services such as aeronautical, 
marine and public safety, and it is here that the 
listener has his only chance to hear real people 
living real lives. The words transmitted by these 
stations come from no script. They come from life 
itself! 
The most interesting, exciting listening is heard 

on emergency services such as the police and 
coast guard. Here, by knowing how and where 
to listen, you may hear men under pressure voic-
ing the spine-tingling words of emergency. 
But suppose you are a crime or mystery fan, 

then the frequencies assigned to law enforcement 
agencies may become your favorite bands. Here 
you will find realism that no magazine or book 
could ever bring you. Public safety radio services 
operate on both medium-wave and VHF (see 
Table B). Medium-wave is best for distant recep-
tion. See "One-Tube VHF Receiver," p. 45, on 
VHF reception. The first police band lies just 
above the standard broadcast band, starting at 
1610 and going up to 1760 kc. In addition, a few 
such stations operate between 2300 and 2500 kc. 
Major stumbling block to police listening is 

the use of coded number signals. All use a few 
of these, for example "ten-four," which means 
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TABLE A—THE 
PHONETIC ALPHABET 

A Alpha N November 
B Bravo 0 Oscar 
C Charley P Papa 
D Delta Q Quebec 
E Echo R Romeo 
F Foxtrot S Sierra 
G Golf T Tango 
H Hotel U Uniform 
I India V Victor 
J Juliet W Whiskey 
K Kilo X X-ray 
L Lima Y Yankee 
M Mike Z Zulu 

that the contact is 
concluded. However 
some stations, such as 
KMA367 (of Dragnet 
fame) in Los Angeles, 
use almost nothing 
but code while oth-
ers, like KCA962 in 
Newton, Mass., use a 
bare minimum of cod-
ing. Table B lists 
some of the police transmitters which will prob-
ably provide your best listening. 
There is one disadvantage which cannot be 

overcome in police monitoring. The DXer can 

TABLE 8—THE POLICE BANDS 
Range in Megacycles 

1.61 to 

2.3 to 

31.14 to 

33 to 

37 to 

37.88 to 

39 to 

42 to 

44.60 to 

153.74 to 

154.62 to 

158.7 to 

166 to 

454 to 

1.75 

2.5 

32 

33.12 

37.44 

38 

40 

42.96 

47.68 

154.47 

156.24 

159.48 

173 

456 

POLICE STATIONS USING LITTLE CODING 

KCA692 Newton, Mass. 1714 kc 

New Hampshire State Police 1682 kc 

KSA536 Milwaukee, Wis. 

KCA281 Revere, Mass. 

Ohio State Patrol 

KQA387 Cincinnati, Ohio 

2450 kc 

1714 kc 

1730 kc 

1706 kc 

TABLE C— 
THE COAST GUARD CHANNELS 

Frequency in kilocycles Service 

2182 

2662 
2670 
2678 
2686 
2694 
2702 

Distress. Calling, particu-
larly on Great Lakes 
General traffic 
Calling and distress 
General traffic 
General traffic 
General traffic 
General traffic 

COAST GUARD DISTRICT HEADQUARTERS 

NMA 

NMB 

NMC 

NMD 

NMF 

NMG 

NMH 

NMJ 

NMK 

NML 

NMN 

NMO 

NMP 

NMQ 

NMR 

NMV 

NMW 

NMX 

NMY 

NOY 

Miami, Florida 
Charleston, S. C. 

San Francisco, Cal. 

Cleveland, Ohio 

Boston, Mass. 

New Orleans, La. 

Washington, D. C. 

Ketchikan, Alaska 

Cape May, N. Y. 

St. Louis, Mo. 

Norfolk, Va. 

Honolulu, Hawaii 

Chicago, Ill. 

Long Beach, Cal. 

San Juan, P. R. 

Jacksonville, Fla. 

Seattle, Wash. 

Baltimore, Md. 

New York, N. Y. 

Galveston, Tex. 

only hear one side of the picture: the 
viewpoint of the police dispatcher. 
Because of this, the Coast Guard dis-
tress frequencies 2760 and 2182 kc 
will sometimes prove more interest-
ing and revealing. Balanced against 
this is the increase of both interfer-
ence and dull traffic on these fre-
quencies-2760 kc doubles as a gen-
eral calling channel for Coast Guard 
stations. All contacts are made here 
(except on the Great Lakes) and 
then transferred to another frequen-
cy. The frequency 2182 kc is even 
worse for this since it is the inter-
national calling frequency for all 
ships. Table C lists the frequencies 
as well as the manner in which they 
are utilized by Coast Guard and dis-
tress traffic. 

It comes down to a matter of pa-
tience—wherever you listen on the 
public safety and emergency chan-
nels, there will be the routine and 
matter-of-fact. Reality would not be 
reality without it—but only reality 

provides the compensating moments of spine-tin-
gling actuality. Those with the least patience, will 
probably want to monitor the police frequencies. 
If you have a good deal of patience, the distress 
channels are for you. 
Now, a few hints on identifying stations. On the 

Coast Guard channels, this is simple. These sta-
tions use their call letters or location on each 
transmission. Further, the letters are given 
phonetically, so there can be no error (see Table 
A). The headquarters station in each area is as-
signed a three-letter call sign—NMD, for exam-
ple, at Cleveland. Other stations in the district 
add one or two digits to the HQ call, as NMD47, 
Buffalo. However, non-coast guard vessels in dis-
tress will merely call by location, for example, 
"Coast Guard Norfolk." Table C gives call and 
location of all CG district headquarters stations. 
Coast Guard vessels use four-letter calls. 

Identifying police transmitters is touch-and-go. 
Some frequently identify; others, every hour; 
and, a few seldom announce their call or location. 
Police calls generally consist of three letters fol-
lowed by three digits. They are not given phone-
tically. A complete registry of public safety sys-
tems in the U. S. can be obtained from Com-
munications Engineering Book Co., Monterrey, 
Mass., for $4. 
One can monitor a local broadcast station and 

when a disaster or search is reported tune to the 
appropriate CG or police frequency, but by then 
the action is already completed. 
A note of caution: It is a federal offense to 

reveal the transmission of any utility station. So 
don't phone a scoop to your local paper. The wire 
services monitor the utilities so they'll have the 
story already anyway—but you are absolutely 
free to listen for your own entertainment. 



RADIO-TV EXPERIMENTER 95 

Homemade Television Antenna 
By HAROLD P. STRAND 

Save your money and improve 

your TV set's reception with this 

inexpensive, effective antenna 

AN INSIDE antenna usually works well 
for television reception from stations 
up to 25 miles or so away. After ex-

perimenting with the familiar "rabbit ears" 
form of interior antenna, I found that this 
homemade design definitely improved recep-
tion under certain local conditions. The alu-
minum rods coiled at the top ends (Fig. 1) 
are so attached to the base that they can be 
rotated, and this helps to clear up ghost images 
and improve the picture. These coils can be 
moved to be at right angles to each other, 
formed as a V or used in a flat plane, and the 
entire unit can also be rotated on the cabinet 
for further adjustment. 
Each rod represents a 6-foot antenna arm, 

but when coiled, the total height is only about 
2 feet 4 inches. A short piece of 300-ohm lead-
in wire connects the terminals at the base of 
the antenna to the antenna posts of the tele-
vision set. 

28 

30" 

10" 
300-041M TWIN LEAD IN 
WIRE TELEVISION SET 

HARD ALUMINUM 6-32 
TOPS SCREWS 

Each arm of this indoor television antenna can be ro-
tated to bring the coiled sections in the best position 

for station reception. 

RODS CAN BE 
ROTATED 

SEE FIG. 4 
FOR DETAILS 

27 DRILL 

*22 DRILL 
ri"DEEP AT 5" 

DETAIL OF ANGLE 
ANTENNA ARMS 

MATERIAL iv HARD 
ALUMINUM- 2 RE0.0 

ROD TO BE 
COILED 

6'018.V. 
PULLEY 

PIN IN DRILLED 
HOLE 

END OF ROO 

METHOD OF COILING RODS TO MAKE ARMS 
LOOPS ARE OPENED AND SHAPED BY HAND 

7 

II 
6-32 SCREW 
TERMINAL 

BRASS 
WASHERS 

TOP VIEW 

1"*7 WOOD 
SCREW 

r 

L- 
4 RUBBER 

KNOBS 

FI 

For the 3/4-inch birch ply-
wood base, select some smooth 
grain stock and cut the piece to 
size (Fig. 2). Smooth the edges 
and slightly round the corners 
on a sanding disc. Then apply 
walnut or mahogany oil stain, 
allow it to dry for about 10 
minutes, and then wipe off all 
surplus stain. After three or 
four hours apply two or more 
coats of shellac, lightly rubbing 
down each well-dried coat with 
fine steel wool. Finally, apply 
wax and rub briskly with a dry 
cloth for a pleasing soft finish. 
As an insulated support for 

the lower ends of the rods, cut 
a piece of 1/2 -inch thick Bake-
lite to size and drill the re-
quired holes (Fig. 2). Bore the 
two holes for the rods on about 
a 5° slant (Fig. 3). 
Figure 4 shows the terminal 

strip made from a second piece 
of Bakelite. The lead-in wire 
attaches to the nut terminals 
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By tipping the drill press table the tw3 
holes drilled for the ends of the arms 
are given a 5° slant or you can hand 
drill by shimming up one end of the 

piece to get the right slant. 

MATERIALS LIST—TV ANTENNA 
1 pc N." birch or pine plywcod 61/4 . X 71/2" 
1 pc paper base Bakelite 1/2 X 11/4  x 55A" 
1 pc paper base Bakelite 3/8 X o 31/4 " 
2 Fahnestock clips 
2 pcs hard aluminum rod 5/3 2 " diameter x 72" long 
4 rubber drive-in base knobs (rubber tack 

bumpers) 
2 #7 rh wood screws 1" long 
2 6.32 rh machine screws (brass) 743" long 
4 brass 6-32 nuts 
4 brass washers 
2 6-32 rh brass machine screws 1/4" long 
About 3 feet twin lead-in wire, stain and shellac 
SOURCES OF SUPPLY: For Bakelite, try Forest 

Products Co., 196 Broadway, Cambridge, 
Fahnestock Clips, lead-in wire and rubber hase 
knobs may be obtained from Allied Radio, Der. 
10, 100 N. Western Ave., Chicago, Ill. Fer 
aluminum rod, metal supply or products company. 
fue your Classified telephone directory. 

IT  
1-12." 

#28 DRILL"---- -.14" 
Lo 'H  e 

a TERMINAL STRIP - I REQ. 
BAKELITE  

Completed terminal strip equipped with 
two Fahnestock clips and terminals for 

lead-in wire connections (Fig. 2). 

3'' 
8 

Drilling holes for 6-32 screws which attach 
terminal strip to base piece. Note that 
ends of antenna arms are put in position 

to line up the parts. 

Roundhead wood screws fasten the Bakelite base 
piece 63 the wood base, through holes bored in the 

ends of the Bakelite, 

and the ends of 
the rods go down 
in the spring loops 
of the clips (Fig. 
2) to make good 
contact and also 
serve to hold the 
rods in position. 
You may need to 
bend the loops out 
slightly in order to 
fit the %o-inch dia. 
rods. To make sure 
clips are placed 
right on Bakelite 
so the rods will 
pass through the 
loops and enter the 
holes in the bot-
tom Bakelite piece, 
use a short piece 
of rod stock as a 
guide at each end 
to insure proper 
alignment before 
drilling the holes 
for the 6-32 screws 
that secure the 
clips. The terminal 
strip attaches to 
the lower piece 
with two 6-32 
screws (Fig. 5 
shows how the 
holes are spotted 
for the screws). 
With the ends of 
the rods through 
the loops of the 
clips and also 
pressed down in 
the lower Bakelite 
piece, use two 
small C clamps to 
hold the top piece 
in position for 
drilling (Fig. 5). 
Drill and then tap 

the holes for 6-32, and then screw terminal strip 
to base piece. Next screw the assembly to the 
plywood base with two 1-inch #7 rh wood screws 
(Fig. 2) to accomplish this. 

Making Antenna Arms 
The %2-in. dia, aluminum rod stock is of the 

hard 17ST4 type. You'll need to get two 6-foot 
pieces from a local dealer in metal and metal 
products (look under these classifications in the 
yellow pages of your classified phone directory). 
Bend the coiled ends around a 6-inch dia. V pul-
ley as shown in Fig. 2. A small hole was bored 
in the pulley to receive a steel pin, under which 
the end of the rod is placed to hold it. The pulley 
is then turned by hand and the rod carefully 
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Connecting a short piece of twin lead-in wIre to the 
terminals. The other end connects to the television 

set terminals. 

wrapped around to form the coil. The stock 
springs out when released to some extent and you 
can then apply some hand forming to get the neat 
coils shown. 
Before fitting the finished coiled rods into the 

base section, slightly round the ends of the rods 
so that they enter the Fahnestock clips easily 
when the lever is pressed, and press them down 
firmly in the slanting holes in the base piece. This 
construction allows the rods to be turned while 
the spring clips still hod them firmly in place. 
Figure 7 shows how the short length of lead-in 

wire is attached to the terminals. After connect-
ing the other end of the wire to the set terminals, 
you are then ready to try out the new antenna. If 
you wish, you can attach four rubber base knobs 
or felt to the antenna base to protect the surface 
of your TV set. 

Transistor Set for Code Practice 
F

OR those interested in mastering the International 
or Morse codes, an audio-tone oscillator is essential. 
Prior to transistors, two types of code practice cir-

cuits were popular. One was the vacuum tube feedback 
oscillator; the other was the neon-glow relaxation oscil-
lator. The relaxation circuit was the simplest, but re-
quired a minimum of 60-volt dc to fire the neon lamp. 
The feedback circuit required a minimum of 221/2 -volt 
de plate voltage, plus a 11/2  to 6-volt filament or heater 
supply, depending upon the tube employed. 
The circuit of this transistorized feedback oscillator 

has the simplicity of the neon-glow, the signal strength 
of the vacuum tube, and requires only one or two pen-
lite cells for weeks of service. It may be used for solo 

practice, or two may send and receive 
with the same unit. 
Following a simple breadboard design, 

the components are arranged on a 5 x 
31/2  x 5/8-in. baseboard (Fig. 2). The four 
Fahnestock clips attached to the base 
with 1/2-in. wood screws serve as ter-
minals for attaching key and phones. 
The 4-lug tie strip secured near the 
baseboard center serves as a solder tie-
point for capacitors, resistor and hook-
up leads; it also provides a simple 
mounting for the P-N-P junction tran-
sistor. 
The feedback inductance is the pri-

mary side of most audio output trans-
formers. This is the transformer between 

the output tube of a radio set and 
its PM speaker, and you can sal-
vage one from a junked radio, or 
buy a new one, purchased usually 
for less than $1. Those advertised 
as 50L6 types are ideal, but any 
single plate-type output trans-

This transistor code practice outfit 
will operate for days on a single 
penlite battery. It is easily modified 

for 2-way use. 
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MATERIALS LIST— 

CODE PRACTICE SET 

1 5 x 31/2  x %" wood baseboard 
1 P-N-P junction transistor, CK-722 (Ray-

theon) or RR-38 

1 audio output transformer. 2500 to 10,000-
ohm tube load 

1 220K (220,000) ohm, I/2-watt composi-
tion resistor 

1 .002 mfd. paper capacitor (working volt-
age unimportant) 

1 .02 mfd. paper capacitor (working volt-
age unimportant) 

4 Falinestock clips 

1 transmitting key 

1 pair, magnetic headphones, about 2000 
ohms (do not use crystal type) 

1 4-lug tie strip 

Miscellaneous, '/2-in. rh wood screws, hook-up 
wire, penlite batteries 

SECTION NOT USED 

BASEBOARD 

PICTORIAL DIAGRAM 

Transistor feedback oscillator requires no switch, since penlite cell is 
simply removed from base clips when unit is idle. Transformer may 

be eliminated when used for dual practice. 

AUDIO OUTPUT 
TRANSFORMER 

former with a 2500 to 10,000-ohm rating will do. 
Disregarding the two plain enameled voice coil 

secondary leads, connect the insulated primary 
leads (usually red and blue colored) at the tie-
points as shown in Figs. 3 and 4. 
Note that two small angle brackets (fashioned 

from spring brass, copper or tin) are screwed 
down to the base to secure a single penlite cell. 

TABLE A—INTERNATIONAL MORSE 
CODE 

A . - 
B 
C-.-. 
D 
E 

G 
H 
I .• 

PERIOD • -. -• - 
COMMA - -• - - 
? MARK • • - -.• 

5 

O 

Then, with key and magnetic phones connected, 
the transistor audio oscillator is ready for use. 
The headphones you use should be rated at about 
2000 ohms or so (crystal headphones will not 
work in this circuit). For a stronger signal, use 
two penlite cells in series, which will then de-
liver 3 instead of 11/2 volts to the circuit. 

If you want to learn the code (Table A) with 
someone else, connect another key and phone in 
series, break the lead marked "X" in Fig. 3, and 
you have a two-way system. Remember, how-
ever, that when one person is sending, the other 
must hold down his key to provide circuit con-

4 

TRANSISTOR 

ti -3V. 
.002 MED. 

SCHEMATIC DIAGRAM 

220K 

KEY 

SEE TEXT 

PHONES 

tinuity. Some keys have a built-in knife switch 
for this purpose. 

If this transistor oscillator is built expressly 
for two-way transmission, the audio output trans-
former can be eliminated by installing clips for 
the second pair of phones where the primary 
leads are terminated. Thus the second pair of 
phones serves both as reproducers and oscillator 
coil. You then insert the additional key at «X" 
in Fig. 4.—TxomAs A. BLANCHARD. 
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Transistorized 
intercom 

A few parts—most of them from your scrap box—and a few 
hours of time and you have your intercom. Here the author 

is calling to the Master Station. 

For less than $15 you can build 
this small but rugged two-sta-
tion intercom and get surpris-
ing clarity and volume from 

room to room 

By DONALD S. PEARSON 

i— HIS project is based on the Transistor Ampli-fier project given on p. 34 of the Radio-TV 
Experimenter, Vol. 6 (75). By changing a 

few of the original parts, and using the same cir-
cuit and adding a few extra parts and switehes, 
this unit can be made to serve not only as the 
amplifier, but as an intercom as well. 
The schematic for the complete unit is given 

in Fig. 4, pictorial wiring diagrams in Figs. 2 and 
3. Use a cigar box as 
the master station, 
mounting the trans-

EI LK. 

4 
SCHEMATIC 

3.2 
\ S, EC. 

200011 
PRI. 

B LK 

FOUR CONDUCT GAS L 
1"Te.7 CN 

 ' 7-1 
r   

ACK IEO BOTTOM 

former and speaker as near the top center as 
space will allow. The DPDT switch #1 on this 
station can be mounted to the right of the trans-
former and there will then be room enough to 
mount the three penlite batteries to the trans-
former's left. 
You can mount the Cinch-Tones barrier-type 

terminal strip on the bottom of the box. Note the 
long leads on the transistor sockets. Leads are 
soldered to the sockets first; the transistors are 
inserted when all the wiring is completed to elim-
inate the chance of overheating and ruining them. 

WHITE  

100MFD 
50V 

RED 

: 220K 

OK 

103MFD 
50 V 

DPDT 32a L zoom  
 t PRI. SEC 

 O 
VOLUME A— 
CO NTROL 

 o E DCV. 
To operate, SW1 must be on L, SW2 must be on T. SW3 and SW4 must be on the 
closed position. This is the necessary procedure for the Number Two station to 
call the Number One or Master Station. To call No. 2 station from the Master Sta-
tion SW1 must be on T, SW2 must be on L. SW3 must be on the open position. 
SW4 must also be on the open position. Four-conductor cable is used between 

stations. A buzzer may be added if desired. 
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MATERIALS LIST—TRANSISTORIZED INTERCOM 
No. Req. Description 
1 binding post (see Fig. 2) 
2 2" or 4" PM speakers 
2 output transformers, 2000-ohm Pri. 3.2-ohm Sec. 
2 CK722 or CK718 transistors 
2 electrolytic capacitors-100 mfd, 50 y dc 
2 220K, V2-watt resistors 
1 10K, I/2-watt resistors 
4 DPDT toggle switches 
1 10K potentiometer 
1 pointer knob for pot 
2 Cinch Jones barrier type terminal, 3 or 6 term 
2 transistor sockets (optional) 
2 cigar boxes (or equiv, in size) 

3-4 Penlite batteries 

Long leads permit moving them to a more con-
venient position, depending upon the space in 
the box. 
I used a 2-in. PM speaker in the Master Sta-

tion. This was done because it was handy at the 
time of construction. It also left more room in 
the box in which to work. A 4-in, speaker will 
fit, and will probably give better results. Since 
they both cost about the same, the size speaker 
to use is optional. 

It is possible that a more simple switching ar-
rangement could be devised, but the switches I 
used were handy at the time. If switches #3 and 
#4 are not used, an intermittent "bleep" will 
develop when the intercom is in use. The "T" 
position on switches #1 and #2, both enter the 
input side of the amplifier. When the master sta-
tion is on the "T" position and the #2 station is 
on the "L" position, part of the signal would go 
through the amplifier, while the remaining por-
tion of the signal would go out the "T" wires of 
the #2 station. With switches #3 and #4 at 
these points, however, the circuit is broken, thus 
allowing the entire signal to be amplified. 
Because of the distance between the two sta-

tions (in my case, about 100 ft.), 41/2  y are used, 
instead of the 11/2  y used in the original transistor 
amplifier. (The batteries will become weak with 
use and cause a crackle or a mushy sound in the 
speaker. When this happens, replace the bat-
teries.) 
The box for the #2 station is also a cigar box. 

This can be made smaller if space is your prob-
lem. Both stations are mounted on the wall by 
means of four wood screws through the cover or 
lid of the box. Contact paper can be used to cover 
both boxes to Cive them a tit.alet• app..zit 

"I said save the short-wave set!" 
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Vestpocket Transistor Amplifier 

Testing an ordinary standard size magnetic earphone for lase as a 
microphone with the transistor amplifier. Photo above chews how 

transistors are placed on outside top of case. 

By THOMAS A. BLANCHARD 

W
HILE primarily intended to serve as an 
electronic novelty, this tiny transistor 
amplifier certainly is not to be classified 

as a toylike gadget. It may be used to amplify 
crystal radios, provide private listening with a 
record player, function as a detectophone, or 
even as an electronic stethoscope for tracking 
down vibrations in machinery, motors or engines. 
The direct-coupled circuit requires the very 

minimum of components—all of which are quite 
inexpensive (see Materials List). A single pen-
lite AA size 11/2 -volt cell powers the amplifier 
and the entire unit is housed in a 1 x 2 x 3-in. 
plastic box. 
Make a battery clamp from a strip of 1/à2 X 3/8-

in. aluminum to fasten the battery to one of the 
3-in, box sides as in Fig. 3. Then arrange the 
amplifier components to fit the remaining space. 
Because ordinary phone jacks require too much 
space, the "Input" and "Output" connections 
terminate at miniature jack strips which match 
miniature 2-pin plugs designed for hearing-aid 
size earphones. Drill four %2-in. holes spaced 
%e in. apart at each end of the box for the jack 

strips. The two outer holes are for mounting the 
connectors with 2-56 by %-in. rh machine screws. 
Remaining two center holes allow passage of 
plug pins through the box to the phosphor bronze 
contacts. 
The volume control is the conventional sub-

miniature type and measures just % in. diameter. 
A 1/2 -in, hole drilled in the front of the box pro-
vides for its mounting. The control has a re-
sistance of 5000 ohms and incorporates a power 
switch for turning battery power on and off as 
well as controlling the input signal. It has a 
1/2 -in, dia. shaft, 7/32 in. long and is slotted for 
either a decorative push-On knob or %-in. dia. 
knurled set-screw knob for 1/2 -in. shafts. 
The entire amplifier hook-up will require only 

a few inches of wire since the pigtail leads on 
the 1/2 -watt resistors and 2 mfd. 6 v. electrolytic 
capacitor provide their own connecting leads. Be-
cause of limited space in practically any transis-
tor circuit, #22 solid tinned hook-up wire is best. 
Leads that require insulating may be covered 
with plastic radio "spaghetti." Two short lengths 
of conventional stranded, plastic insulated wire 
are used for the leads from amplifier to bat-

INPUT 

..,--TRANSISTORS—• 2Nl07 2N107 

2 MM. if 
6 ()CV. 
ELECTROLYTIC 
CAPACITOR 

5 K POT. 

El 
330K 
OHMS 

4.7K 
OHMS 

22 
OHMS 

OUT 

OPTIONAL ONO .1 V. P£NLITE 

SCHEMATIC PLAN SWITCH ON VOLUME CONTROL 2 
AMPLIFIER BATTERY 

(POT ) 
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tery. Solder these leads 
directly to the penlite 
cell (Fig. 3). The bat-
tery brass cap is positive 
and zinc case negative. 
Battery life in this cir-
cuit is remarkable so 
that in normal use, re-
placement will be infre-
quent. 
A word about mount 

ing the transistor sock-
ets: These tiny Bakelite 
units require a rectang-
ular hole opening of Y32x 
1%2 in. To avoid making 
them too large, first drill 
two V64-in. holes side by 
side. Then use a Y8-in. 
sq. modelmakers file to 
shape the rectangular 
openings in the plastic. 
Because plastic files 
down quite rapidly, 
check the hole size with 
a transistor socket after 
each few file strokes. 

Using the Amplifier. Since all transistors are 
low impedance devices, this fact must be kept in 
mind when using the amplifier. A high imped-
ance crystal microphone or phono pickup cannot 
be connected directly to the input. Nor can a 
crystal-type earphone be attached directly to the 
output of a transistor amplifier. 
However, any 1- or 2000-ohm, magnetic ear-

phone can be used either as a receiver or mike. 
While the amplifier was designed for use with a 
miniature 2000-ohm phone, large phones may be 
used with the simple adaptor cord shown in Fig. 
1. Attach a miniature phone plug to one end of 
a short cord and to the other end attach two clips 
salvaged from an old octal wafer tube socket. 
Cover these clips with plastic spaghetti. Conven-
tional phone tips can then be attached to the 
clips and the cord plugged into the amplifier. 
This method may be used for all other applica-
tions you may have in mind, such as using a PM 

MATERIALS LIST—VESTPOCKET TRANSISTOR AMPLIFIER 

No. Req. Size and Description 
1 small plastic (or metal) box, approx. 1" x 2" x 3" 
2 miniature 2-pin phone plugs 

miniature matching jack strips for above 
2 P-N-P transistors, GE 2N107 (or CK-722 types) 
2 molded Bakelite transistor sockets for above 
1 2 mfd., 6v. miniature electrolytic capacitor 
1 sub-miniature 5K volume control/switch 
1 knob for control 
1 22-ohm. /2-watt composition resistor 
1 4.7K, /2-watt composition resistor 
1 330K, /2-watt composition resistor 
1 type AA penlite battery, 11/25. 
4 2-56 by %" rh machine screws and nuts 
1 4-40 by /4" rh machine screws and nuts 
NOTE: To connect a high impedance crystal mike or pickup to 

amplifier, Lafayette Radio Transformer #AR-100 may be used. 
To use a PM speaker as such, or as a mike, use #AR-122, or 
#AR-119. Parts available from Lafayette Radio, 165-SM Lib. 
erty Ave., Jamaica 33, N. Y. 

VOLUME CONTROL 

BATTERY CLAMP 4-40 RH SCREW 

speaker as a dynamic microphone. 
Any PM speaker may be used. The matching 

transformer would have its 3 or 4-ohm winding 
attached to the speaker voice coil lugs. The trans-
former's 250 to 500-ohm winding would be con-
nected into the input of the amplifier. Now to 
use the speaker as a speaker, just shift the pin 
plug to the output jacks and attach the output 
of a crystal radio, magnetic phono pickup, ear-
phone mike, etc., to the input jacks. 
A crystal phono pickup may be used with the 

amplifier in some instances without a matching 
transformer, but usually such will be required. 
An old fashioned magnetic pickup or modern 
magnetic types require no transformer coupling. 
Incidentally, a needle soldered to the diaphragm 
of an old magnetic earphone makes a good phono 
pickup. 
Using the amplifier as a stethoscope, a standard 

size 1000 or 2000-ohm earphone is connected to 
the amplifier input, and a hearing-aid phone con-
nected to output jack. Unscrew the large ear-
phone cap and place the receiver on your chest. 
The exposed diaphragm provides a more effective 
pickup than with the cap on the receiver. Try 
placing the rubber eraser end of a lead pencil 
against the diaphragm, and pointed end in con-
tact with any motor driven device. The result 
will be similar to that of an industrial stetho-
scope. 

If you own a pair of magnetic phones, the ex-
isting tinsel cord may be removed from them 
and set aside. Each phone may be fitted with 
new cords and miniature pin plugs. Thus one 
phone will serve as a mike; the other as a re-
ceiver. When finished experimenting with the 
phones, the original cord may be replaced and 
phone set will again be as good as new. 
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Wire-Stripping Tool 

T
HIS tool quickly strips insulation from all kinds of in-
sulated wire in one twist of the tool and a light pull. 
End piece is then pulled off with the tool (Fig. 1). First 

an adjustment screw must be set, using a test piece of wire, 
to allow cutters to sever insulation without cutting strands of 
copper. The screw acts as a stop. 
Tool accommodates all sizes of wire from about #10 down 

to the smallest common wire size. One of the 
hardened tool steel blades has a V cut and the 
other a straight edge (Fig. 2), both being ground 
to a sharp cutting edge. When sides of tool are 
pressed together, straight edge goes under V 
edge, with a snug but free fit, thus trimming 
around the wire insulation with one complete 
turn of the tool. Piano wire spring returns the 
side pieces to an open position when pressure is 
released. While the hinge joint shown was made 
in a small bench milling machine (Fig. 4), it can 
also be made with hand tools. 

Fig. 3 gives a good idea of design and place-
ment of parts. Fig. 2 shows the tool in its normal 
open position; spring, made from .055 in. piano 
wire opens side frames about 1% in. at the top, 
as shown in drawing. Bend 2 pieces of 5/ax1/4  in. 
brass to shape and dimensions given. Start with 
pieces about 6 in. long to facilitate bending oper-
ation. Use a heavy vise with braF.-; jaw protec-
tors and a fairly heavy hammer. To '.., aid mark-
ing stock use a small piece of brass under the 
hammer blow. After shaping, cut pieces to 
length; leave hinge ends a little long, until 
tongue and slot have been cut, after which ends 
can be dressed down to a good fit. 
Finish pieces to a smooth surface, with fine 

abrasive cloth or a power sanding wheel, round-
ing all edges slightly. Drill and tap two 6-32 
holes in the pieces, one for a spring retaining 
screw, the other for the adjusting screw. At 
the top ends, drill and tap 2 holes in each piece 
for 4-40 screws to hold cutting blades in place. 

By HAROLD P. STRAND 

_ 

MATERIALS LIST—WIRE-STRIPPING TOOL 

2 pes. brass bar stock I/4" x 5/3" x 6" (cut to length 

after bending) 
1 pc. tool steel .0625" x 3/8" X 5/8 " 
1 pc. tool steel .0625" x 15/32" X 5/8" 

brass low-head rivet or pin 3/4" x .125" 

1 6-32 rh machine screw 1" long 
1 6-32 hex. nut 
1 6-32 rh machine screw I/4" long and washer 

to fit same 
1 pe. .055" dia, piano wire about 3" long 
4 4-40 fh machine screws 3/I 8" long 

After fitting hinge joint with a fine file so it 
works smoothly without side play, drill hole 
for hinge pin, using a .125 in. dia. drill. This 
pin is a low-head brass pin or rivet which fits 
snugly in the drilled hole without causing joint 
to bind; use a little oil to get a free-working 
hinge. In riveting over the pin, don't drive joint 
together too tightly. 
Shape an eye in one end of the .055 piano 

wire, using a pair of round-nose pliers, then 
bend to shape. Make blades of tool steel .0625 
in. thick. Cut them out on a metal-cutting band 
saw or by hand with a hacksaw, and file to final 
shape and size. Make V cut on a power grinding 
wheel of fine grit. Grind underside of straight 
edge piece off to a sharp bevel and likewise grind 
top side of the other bladp. Before final grinding 
of cutting edges, however, drill holes for the 
screws. Use flathead 4-40 machine screws, coun-



104 RADIO-TV EXPERIMENTER 

.055 DIA. 
PIANO 
WIRE 

DIA. 

SPRING DETAIL 
r• SHADED AREA el k 4. 

INDICATES TONGUE g 
END i..' SPRING RETAINING 

SCREW AND WASHER 
6-32 I REQD 

r .125 

SLOT c 4 - ' BRASS UT AND PIN ."  

T 84- " HEAD OVER 1.:, I 
0 1" — DETAIL OF HINGE END 4".6.. 8 ..13 

1,. 
DRILL-TAP FOR T r; 

4-40 

16 
DRILL- TAP 
FOR 6-32 

4 DRILL-TAP 
FOP 6-32 

s 

4 

,1•1 

.0625 

4 .> TOP e el ' • ' r ,CTSK FACES _t g 

8 _t e L t4 
ir-14;1 

DETAIL OF CUTTING BLADES 
MATI -HARDENED TOOL STEEL 

1 __ -3' , 7 i ii 

BLADE RETAINING SCREWS 
4-40 4REQ'D 

SLOT, ,. is-%\ 1\'` TONGUE I:1 1.• 
END .125 ''"4 END 

DIA. ADJUSTING SCREW AND 
DETAILS OF ARMS. NUT 

MATI-BRASS 6-32 I REQ' D 

tersunk. With blades in a final finish condition, 
grind edges to a knife sharpness on a fine grit 
wheel. Harden blades with a Bunsen burner 
(Fig. 5) by heating to a cherry red, then plung-
ing in cold water. Clean up one flat surface with 

Fig. 4. Making hinge ¡oint in a milling machine. 

Fig. 5. Hardening cutting blades in a Bunsen burner 
(see text). 

Fig. 6. Adjusting stop position of completed tool. 

fine abrasive cloth and then place piece back in 
flame. When you note a straw color, quickly re-
move it and again place it in water. This draws 
the temper a little, so the steel will not be too 
britt:e to work with. 
Fig. 6 shows the completed tool with adjust-

ing screw being tested. You may need to file 
down the end of one of the side frames so 
straight edge will just fit under the V edge after 
all blade screws have been tightened. Or a piece 
of .001 or .002 in. shim stock under one blade 
may give you the perfect alignment. Here is 
where accuracy in making hinge joint and in 
bending side sections counts. If poorly made, 
the blades will not make contact with each other 
properly, over their entire length. 
You can also use this tool in radio chassis 

wiring for wire cutting ordinary #24 to #18 
hook-up wire. If made properly, it will double 
for a pair of diagonal wire cutters or pliers. 
Place wire to be cut out of V groove, but between 
the cutting edges; wire will snip off just as nice-
ly as with the diagonals; in this way one tool is 
used in place of two. This tool also trims short 
wires already attached at opposite ends, such as 
in re-connecting work or wiring changes. You 
will find the tool handy for using in very small 
spaces, where it will do a perfect job. 
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RADIO-TV CROSS NUMERAL PUZZLE 
1 2 3 4 6 
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46 

By JOHN A. COMSTOCK 
CLUES 
ACROSS 

1) The year in which Lee deForest invented the "au-
dion," a triode tube. 

4) Mid-frequency of television channel 13. 

6) Power consumed by a 175-watt television set oper-
ated for 12 hours. 

8) Full-wave rectifier tube with electrical characteris-
tics identical to those of the 5Y3. 

9) Separation in megacycles between TV picture and 
sound carrier frequencies. 

11) Fast tape recorder speed. 

13) Output ripple frequency of full-wave, three-phase 
rectifier. 

14) A current value of 1752 milliamperes converted to 
amperes. 

16) The third harmonic of an 80-kilocycle signal. 

17) A 20-cycle signal converted to kilocycles. 

19) A capacitance of 2x10 -2 microfarads expressed in 
conventional notation. 

21) Upper frequency limit of TV channel 6 in megacycles 
(mid-frequency 85-mc.). 

23) Five milliwatts expressed in watts. 

25) The power that can be dissipated by two 200-ohm, 
25-watt resistors, series connected. 

26) Factor by which microhenries must be multiplied to 
convert to millihenries. 

28) Voltage dropped when 2 amperes flows through a 
26-ohm impedance. 

30) Common AM superheterodyne IF frequency. 

32) Oscillator frequency of a superhet having an IF of 
456 kc tuned to a signal at 1144 kilocycles. 

36) Output frequency of a generator having 10 poles and 
an armature speed of 1200 rpm. 

38) Resistance of 15 ohms in parallel with 35 ohms. 

40) Signal frequency received by a superhet with an IF 
of 456 kc and the local oscillator tuned to 1066 kilo-
cycles. 

41) The coefficient of coupling between two coils having 

values of .2 and .8 henries when mutual inductance 
is .1 henry. 

42) The frequency 3,500 kilocycles converted to mega-
cycles. 

43) Total resistance of a 4-ohm, a 7-ohm and a 14-ohm 
resistance parallel connected. 

45) The ripple frequency of a t/2-wave single-phase rec-
tifier. 

47) Applied voltage across a series circuit of two resistors 
when voltage dropped across each component is 100 
volts. 

48) Upper frequency limit in megacycles of the slit band 
(lower limit 3,000 mc)• 

49) The wattage dissipated by a circuit drawing 3 am-
peres at 200 volts. 

50) Number of degrees voltage lags current in a purely 
capacitive ac circuit. 

DOWN 

1) Velocity in miles per second of a 500 kc signal. 

2) Total resistance of two resistors of 35 and 55 ohms, 
series connected. 

3) The wattage equivalent of one horsepower. 

5) The peak value of a sine wave is found by multiply-
ing the effective value by this factor. 

7) Wavelength in meters of the lower limit of the vlf 
band (upper limit 30,000 meters). 

10) Voltage dropped across a series dc circuit when the 
applied potential is 50 volts. 

11) The frequency swing in FM transmission that cor-
responds to 100% AM modulation. 

12) The frequency 520,000 cycles per second expressed 
in kilocycles. 

13) Television frame rate. 

15) The frequency 7x10 -2 kilocycles expressed in conven-
tional notation. 

18) The unknown of the following voltage ratio: I is to 
25 as 10 is to —. 

20) Lower frequency limit of television channel 12 in 
megacycles. 

22) Highest approximate amplifier efficiency obtainable 
with class "C" operation. 

24) International distress frequency. 

25) Amount of voltage that will send a current of 5 am-
peres through a 10-ohm resistance. 

27) The inductance .015-millihenries converted to micro-
henries. 

29) Difference frequency in kilocycles produced by mix-
ing a 1,000-kc signal with a 790-kc signal. 

31) Impedance of an ac circuit when the current drawn 
is I ampere, applied voltage 511 volts. 

33) Capacitance in microfarads of a capacitor having a 
reactance of 531,000 ohms at a frequency of 60 cps. 

34) Amount of resistance in which a voltage of 35 volts 
will maintain a current flow of 1 ampere. 

35) Total impedance of an ac circuit when reactance is 
220 ohms, resistance 250 ohms. 

37) Number of zeros represented by green in the resistor 
color code. 

38) Wavelength in meters of a radio wave having a 
period of .005 second. 

39) Current flow in an ac circuit when applied voltage 
is 20 volts, total impedance 400 ohms. 

40) Power dissipated by a resistor of 200 ohms in series 
with a 5-microfarad capacitor across an ac voltage 
of 60 volts, 120 cycles per second. 

41) Conductance of a circuit when current flow is 6 am-
peres, applied voltage 24 volts. 

44) Percentage AM modulation that gives the greatest 
service-area coverage. 

46) Amount of power expended when a current of 100 
amperes is driven by a potential of 100 volts. 

47) Secondary voltage of a transformer which has a 

primary voltage of 100 volts, primary turns 200, and 
secondary turns 40. 

For answers, see Page 127. 
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Strobe-Flash Battery Charger 
Plugging the lead wire from the 
compact battery charger, shown at 
the right, into a built-in receptacle 
on the photo flash unit. The three 
tiny balls floating in the electrolyte 
of each cell (identified by arrows 
above) are near the bottom, indicat-
ing the need for recharging. When 
balls float up to surface of electro-

lyte, battery is fully charged. 

T
HE air turns blue when some photographer 
discovers weak batteries in his strobe flash 
unit have ruined a fine series of shots. 

For strobe light flash units will operate even 
when the batteries are too weak to insure com-
plete synchronization of the flash exposure. 
One good way to avoid such wasted shots is to 

keep your strobe-flash batteries up to snuff with 
this charger. You can build it for about $10, less 
than the cost of a comparable commercially-built 
charger. 
Although this charger was designed and built 

for a .8 amp. charging rate for use with a 4-volt 

oD,JuST KNOB TO BRING VOLTAGE UP 
'JNT L AMMETER READS .8 AMP 

60^' 
115 V 

vARIAC  

VARIABLE VOLTAGE 
TRANSFORMER 

W.RES WITH 
UNKNOWN POLARITY 

GLASS OF 
SALT 
kVATE R 

SELENIUM RECTIFIER 
STACK. 4 CELLS IN 
PARALLEL ON A METAL 
PLATE 

MEASJRE 
A C VOLTAGE 

HERE 

CONNECT TO 
CLEANED SPOT 
ON PLATE AM▪ M▪ ETER 

SHOULD READ 
USE ALLIGATOR .8 
CLIPS FOR BATTERY 

CONNECTIONS 

WIRE 
JUMPER 

BUBBLES WILL 
ARISE FROM 
THE NEGATIVE  

WIRE 

BATTERY 4- VOLTS 
(2 CELLS) 

REQUIRES .8 AMP. 
CHARGING RATE 

METHOD OF DETERMINING TEST CIRCUIT FOR MEASURING 
POLARITY OF A C. LINE 

WITH SALT WATER A.C. VOLTAGE REQUIRED FOR A 

Ei GIVEN DC CURRENT TO BATTERY   

battery in a Dormitzer 
Synctron flash unit, it 
could be redesigned for 
charging batteries of a 
different size. You can 
tell at a glance what the 
voltage of the storage 
battery in your unit is 
by counting the number 
of cells. Each cell is 
rated at 2 volts and since 
they are connected in 
series, merely multiply 
the cell voltage by the 
number of cells. 
The recharging rate of 

the battery can be ob-
tained from the manu-
facturer if it is not noted 
in the instructions you 
received with the unit. 
The value of .8 amperes 
is the same as 800 milli-
amperes, which is a 
more common term in 

electronics. 
To find the correct a-c voltage that the charger 

transformer must deliver from its secondary in 
order to provide a .8 amp. d-c charging rate, make 
the test set-up shown in Fig. 2. A variable voltage 
transformer or Variac, which may be borrowed 
from a friend in the radio or electrical field, is 
connected with an ammeter in the test charger 
circuit. Start with 0 volts and gradually bring 
the voltage up until the ammeter reads .8 am-

MATERIALS LIST—STROBE-CHARGER 

No. Req. Size and Description 
1 3 x 4 x5" aluminum cabinet, hanunertone finish, Type 29811 

ICA 
1 6.3 volts, 2 amp. filament transformer Merit P 2945 
1 selenium rectifier, 1800 ma. D.C. Federal type 1018 

(If the above rectifier is not available, purchase 4 Interna-
ational CI H rectifier plates of 250 ma each, Allied catalog 
e4A825, and assemble as in Fig. 8.) 

1 fuse holder, panel type, Littelfuse type 342001 with 11/2  amp. 
fuse 

1 pilot light assembly Dialco type 432, Series 510 with 6.3 
volt lamp 

6 ft flat rubber lamp cord 
1 attachment plug cap 
2 rubber or bakelite grommets for %" hole 
2 insulated thumb nuts (from old B battery) 
1 1/8 x 314 x 21/4 " clear plastic or bakelite 
2 8-32 R.N. screws 3/4" long 
2 8-32 nuts and 4 washers 
2 solder lugs for #8 screw (Allied Cat. #401607) 
2 4-40 R.N. screws 1/4" long 
8 ft el8 flexible insulated wire 
1 special male plug to fit charging receptacle on battery unit 

(Order from manufacturer of flash equipment.) 
2 Mueller test clips type Pee-Wee 45 with rubber insulators 
1 2-terminal, -Bakelite tie-point terminal strip 
1 piece perforated steel 47/8 x 37/à" (cut from old television back 

or other cabinet enclosure) 
Miscellaneous screws, nuts. etc., for mounting parts 

Above materials available from any well-stocked electronic supply 
house, such as Allied Radio Corp., 100 N. Western Ave., Chicago 
80, Ill. 



RADIO-TV EXPERIMENTER 107 

(GROMMET I 
FE:HA. TERMINAL STRIP 

- - A FOR CLEARANCE 1 A DIA HOLES IN CABINE 

t - 
e 
1" 

TERMINAL END *43 DRILL AND TAP 4-40 IN CABINET METAL CLEARANCE SOLDER WASHER 
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4 
3' 

CABINET ,1" DIA HOLE LUGS 
z  4-40 SCREWS TAPPED IN CABINET  NUTS SEC A-A TERMINAL STRIP ASSEMBLY  
3" -.-CtL 9* 3" r6- %HOLES 

B TERMINAL STRIP  BAKELITE OR PLASTIC 

TERM. END 

HOLES 

  5 

a-
I z 

.1 014. (PILOT LAMP) 
t" TOP COVER OF PERFORATED STEEL -  
  ORIGINAL BOTTOM COVER  

(OR DRILL HOLES IN ORIGINAL) 

FRONT 
3" 

e 
1" 

- 

-o-

a ir  
16 

FUSE END  

A BOTTOM OF CABINET  
peres. Next, measure the voltage on the load 
side of the transformer with an a-c voltmeter 
having a range of to 0-10 volts to find the value 
required for a permanent transformer. In our 
case this was found to be 6.2 volts. If your flash 
outfit has a battery of the type described you 
will not have to make the above test. However, 
the method described is useful for determining 
the necessary voltage for other battery and recti-
fier combinations. See the Materials List for the 
components needed to make a 4 volt, .8 amp. 
charger. If the Federal rectifier is not available, 
use 4 International rectifiers as in Fig. 6. 

Fig. 1 shows the new charger being connected 
to the battery in the carrying case, through a 
special plug that is attached to the wires coming 
from the charger, and which fits in a receptacle 
provided by the manufacturer for the purpose. 
Note that in this type battery, three small balls 

TERMINAL END GROMMET 
CLIP LEADS CAN BE ATTACHED HERE FOR CHARGING BATTERY 
OUT OF CASE 

CONNECT + TO WIDE PRONG SPECIA'. PLUG THAT FITS A RECEPTACLE IN BATTERY CASE FOR CHARGING WHILE IN CASE 

PILOT LAMP OR FRONT SIDE 
—5" DRILL 
32 ( FOR TRANSFORMER) 

5" - DRILL 
32 ( FOR TERMINAL STRIP) 

FUSE END 
ORIGINAL BOTTOM COVER SCREWS 

DRILL (FOR RECTIFIER) 
are used in each cell to indicate the condition of 
the battery. When all three are at the top, the 
battery is fully charged. As it goes down, the 
balls start to fall and when they are all at the 
bottom, the battery is discharged. It is well to 
start a recharge when the first ball has fallen 
and continue 2-3 hours after it has risen to the 
top. 

Fig. 2 illustrates a set-up of a battery removed 
from the case and with an ammeter in the cir-
cuit to check the charging rate. Connections for 
this job are made to the two terminal posts and 
leads with alligator clips are employed. The me-
ter reads about .9 amperes which is close enough 
to specifications of .8 amperes, since it would not 
be possible to always maintain exactly the same 
line voltage and fluctuations in line voltage would 
cause some variation in charging rate, as an ex-
pected fact. The use of these clip leads is conven-6-32  SCREWS SELENIUM RECTIFIER METAL CABINET WITH NUTS UNIT / 3" DEEP 

 1 

TERM. STRIP 

RED JEWEL 6.3 V PILOT LAMP SOCKET 
4 

e MAKE CLEAN CONTACT BETWEEN PLATE AND CABINET (SCRAPE OFF PAINT) 
:1 REMOVABLE FRONT KNOB 

....---. 4 \ FUSE HOLDER (USE II AMP GLASS FUSE) 
2 FUSE END 

GROMMET 
5" _ 1 FLAT RUBBER LAMP CORD MAKE SURE SCREW MAKES CLEAN CONTACT FILAMENT TRANS. WITH CABINET   6.3 V 2 AMP PICTORIAL DIAGRAM OF RECTIFIER CIRCUIT SOLDER ALL CONNECTIONS 

jTO 115 V 
60^. 

RESISTOR - PIECE OF COILED 
660W HEATING ELEMENT LENGTH AS REQUIRED TERMINAL STRIP 

TO RECTIFIER 
TO TRANS 
6.3 V -I. 

4-40 SCREWS, -  WASHERS AND NUTS SEE FIG. 4 FOR CONNECTION WITHOUT RESISTOR 

TRANS 

II 
IF LINE VOLTAGE IS NORMALLY HIGH 
(120-125 VOLTS) CHARGING RATE CAN BE DROPPED TO .8-.9 AMPERES WITH A BUILT-IN RESISTOR IN THE CHARGING CIRCUIT. USE AN AMMETER TO DETERMINE THE REQUIRED AMOUNT OF RESISTANCE 
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ient for charging a spare battery, but of course 
the meter would not be ordinarily used. 

Start construction by drilling the required 
holes in the cabinet sides and bottom as detailed 
in Fig. 3A. Make the terminal strip as in Fig. 
3B and assemble to the cabinet sides as in Fig. 3C 
sec. A-A with two 4-40 rh screws. Remove the 
bottom from the cabinet sides when fastening 
the transformer, rectifier and Jones terminal strip 
in their positions on the bottom of the cabinet 
with 8-32 screws as in Fig. 4. Scrape off the paint 
on the transformer and rectifier bases and cabinet 
and make up the screws tight so these parts will 
make a good ground connection. Use #18 in-
sulated wire for all hookup connections and be 
sure to solder at all points of attachment. Assem-
ble the fuse holder and pilot lamp socket to the 
cabinet sides and continue with the hookup wir-
ing. Two grommets are used where wires leave 
the cabinet and these can be of rubber or Bake-
lite with screw-on rings. 
To provide ventilation and an escape for the 

heat generated in the cabinet, the original cover 
was substituted with a piece of 
perforated steel cut from what 
was formerly the back screen 
of an old television set. Any 
other perforated metal could 
be used instead. If desired, you 
can use the original cover by 
drilling six Y2-in, holes in it. 

If the battery is removed 
from the flash outfit and the 
special charging plug cannot 
be used as in Fig. 1, two leads 
with battery clips attached can 
be connected to the binding 
posts on the terminal strip as 
in Fig. 7. To replace a fuse, un-
screw the front knob of the 
fuse holder and remove it so 
the glass fuse holder can be 
replaced. 
As a rule when the battery 

has lost its charge, an over-
night charging will fully re-
store the charge. However, 
when the battery has reached 
a certain age or had consider-
able use, it may not be possible 
to recharge it to the proper full 
condition. One or two of the 
charge indicating balls (Fig. 1) 
may rise but no amount of 
charging will effect the rise of 
all of them, or in some cases 
all the balls will rise, but in use 
the battery will be quickly 
depleted or fails to hold the 
charge. In either case it indi-
cates that the battery is reach-
ing the end of its life and may 
not be dependable. 

In some areas where the line 

ALUMINUM MOUNTING PLATE 
CUT FROM SHEET STOCK 

4 

BEND MOUNTING 
PLATE 

PLUS SID 

ASSEMBLY OF 
SINGLE PLATES AND A MOUNTING PLATE 
IF FEDERAL #1018 ASSEMBLED UNIT 

IS NOT AVAILABLE  6 

voltage is somewhat high (about 120 volts) the 
charging rate from the rectifier may also be on 
the high side. 
This condition can be quickly determined 

with an ammeter connected in series with one of 
the charging leads as in Fig. 2. While a charging 
current of 1 to 1.5 amperes may not do any harm, 
and will certainly recharge the battery quicker, it 
is well to try and keep within the specified charg-
ing rate of .8 to .9 amperes if possible. Where the 
high condition is found, a series resistance can be 
connected in series between one of the terminal 
posts inside the cabinet and the wires that con-
nect thereto, as in Fig. 5. A piece of coiled 
Nichrome 660-watt heater element about a half 
inch long, mounted in chassis terminal strip as 
shown, can be used for a convenient dropping 
resistance. With the ammeter in the line, cut 
this coiled wire to a length that will produce the 
desired current into the battery. You could also 
use a 25 w, 3 ohm adjustable resistor, mounted 
inside the case for a variable resistance.—HAROLD 
P. STRAND 

SINGLE RECTIFIER PLATES INTERNATIONAL CIH 
OR EOUIVALENT 250MA.EACH. ALLIED CAT. 4A825. 
FILE OFF RIVETS TO REMOVE WASHERS AND 
TERMINAL LUGS FOR ASSEMBLY 

SPAGHETTI TUBING 
OVER SCREW FOR 
INSULATION 

SCREW 

ALUM., BRASS CR 
CADMIUM PLATED 
WASHERS 

6-32 
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AND NUT 

RECTIFIER 
+ - 

PLATES 

14-F 045—.060' 
ALUMINUM 

MOUNTING PLATE 

PWS SIDES 
OUT 

•••-•, 

TO SIRCUIT 
RECTIFIER UNIT WITH 4  

"„NUT 

..1»144 

DETAIL OF EACH PAIR OF 
RECTIFIER PLATES TO  
MOUNTING PLATE  

1_  
WIRE JUMPER 

BOLT SERVES FOR 
THIS CONNECTION 

MOUNTING METHOD CONNECTS THE 4 RECTI-
FIER PLATES IN PARALLEL FOR MAX CURRENT 

7 

FA 
When charging a spare photo-flash battery or one removed from the case, 
leads with battery clips attached are connected to terminal posts on side of 
charger case. The ammeter shown is connected in series with one lead to 
check the charging rate which in this test is indicated as .9 amps. The 

meter is not ordinarily used. 
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A flick of the switch (on wood block above key) and you go from transmitting to 
receiving—or vice versa. If switch is located on a microphone, "push-to talk" 

operation is possible with any transmitter from V2 watt to 1 kilowatt. 

qeaeo eaVde 

Antenna-Changeover 
Relay 

A boon to any amateur, a multipurpose, interchange-
able "antenna-changeover relay" can be easily and 

cheaply constructed 

By RALPH E. SCHACHAT GIF) and MARTIN GLICKSMAN 

-1- HIS Unit automatically switches antenna to receiver or transmitter at the proper time; 
absorbs excessive received signal while trans-

mitting, so that excess power will not be picked 
up (and possibly burn out coanponents in the 
front end of receiver); allows just enough signal 
to be picked up from the transmitter so that 
transmission can be easily monitored; works 
equally well with high-power or low-power 
transmitters and serves both phone and CW 
operations. Relay is extremely flexible and in-
terchangeable and can he transferred from one 
transmitter to another in less than a minute by 
simply changing two plugs; it minimizes the pos-
sibility of TV interference since it is totally en-
closed in a grounded case. 
Construction. Case for unit is a 2x 4 x 5-in., 

#20 gage aluminum box. Take a flat 8 x 9-in. 
sheet of aluminum and scribe or score it as 
shown in Fig. 2A. Cut out shaded corner areas 

4" 

8" 

with a tin snips or a 
hack-saw and bend sheet 
along the scribed lines 
to form a box, with each 
flap forming a tight cor-
ner (Fig. 2B). Drill a 
%4-in. hole in each cor-
ner, about 1/4-jn. on-cen-
ter from the top and side 
of the box and fasten 
sides and flaps with 6-32 
machine screws and 
nuts. 
The cover of the box-

case (Fig. 3) is made 
simply by cutting cor-
ners out square, and 
bending sides over at 
right angles to form a 
lip of about 1/4  in. Use 
the box itself to work 
out the inside circumfer-
ence of the cover. Fasten 
cover on two sides with 
ordinary sheet metal 
screws. 

Select position for co-
axial sockets (Si, S2, 
S3) so that each socket 
can be connected to the 
appropriate relay termi-
nal (R1-A, Ri-B, Ri-C) 
with the shortest length 
of wire (see Fig. 5). 
Place the relay in the 
center of the case and 
mark positions of the 
sockets on the front pan-
el of the box. Since the 
relay posts are not equi-
distant from each other, 
neither will the coaxial 
sockets be equally 

9" 
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spaced from each other. When positions of the 
sockets have been selected, place a block of wood 
behind box wall and drill holes with an ordinary 
brace-and-bit. Select a bit slightly larger than the 
sockets, about % in., so as to allow clearance for 
their insertion. After sockets are inserted, mark 
mounting holes and drill and fasten sockets in 
place with small machine screws, lock washers 
and nuts. Drill a %-in. hole on the right side of 
case for a rubber grommet through which power 
cord is passed. 
Assembly of Relay Unit. Next, bolt the 

relay (R1) to the bottom center of the case with 
6-32 machine screws and nuts. The relay is capa-
ble of handling up to 1 kilowatt of RF power, and 
has "wiping action" contacts. 
Connect the inner conductor of each socket to 

the appropriate post on the relay (see Fig. 5). 
Each socket, the relay (Ri-D) and the case are 
individually grounded by means of a ground 
"bus" of #12 or #14 wire. A 1-in, screw extend-
ing out of the case at one corner is used to con-
nect these components to a good outside ground. 
The 75-ohm, 1-watt carbon resistor between relay 
position Ri-D and ground matches the charac-
teristic impedance (75 ohms) of the RG-59-U 
coaxial cable used and gives more uniform 
quenching of signal pick-up over a wider range 
of operating frequencies. If a transmission line of 
another impedance value is used, substitute a 
corresponding 1-watt carbon resistor of the cor-
rect value. 
Connect the receiver socket connection (Si) to 

the relay post (R 1-E) with a length of hook-up 
wire about 6 in. long. This will permit a weak, 
but adequate, signal to be picked up when trans-
mitting, allowing you to monitor your transmit-
ted signal. If too much pick-up is obtained with 
this wire as short as possible, use shielded wire, 
grounding the shield to the case. 

If you must conserve cash, eliminate the an-
tenna (S3) or receiver (Si) socket and connect 
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the coaxial cable directly to the relay posts (R1-C 
or R1-A). This will reduce the flexibility of the 
set-up, however, and should only be considered 
if absolutely necessary. 
An octal plug connects the relay to the trans-

mitter which contains the switch and supplies the 
power. An octal plug is recommended because 

some transmitters, such as the Heath 
DX-100, have an octal socket built 
into the set so that no alteration is 
necessary. Any convenient prongs can 
be used of course, but if the transmit-
ter is a DX-100, then prongs 2 and 4 
must be used in order to conform with 
the existing internal wiring. 

TO 
OCTAL 
PLUG 

EXTERNAL 
GND. 

PICTORIAL 

MATERIALS LIST—CHANGEOVER RELAY 

No. 
Req. Description 
1 pc 8 o 14". #.10 gage aluminum 
3 amphenol sockets type SO-239 (Si 52, 53) 
1 relay, type 400. Advance Electric and Relay 

Co. (R1) 
1 DPST switch (to match SPST plate switch in 

transmitter) 
1' hare #14 wire 
P standard hook-up wire 
1 standard octal socket (Cinch-Jones No. 8EB 

or No. 8EC) 
1 standard octal plug (Cinch-Jones 8-contact 

plug No. 8PB, with #.16F cap) 
1 75-ohm, 1-watt carbon resistor (see text) 

PLASTIC CORE INSULATES INNER CONDUCTOR FROM OUTER SHELL 
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Modification of Transmitter. Many trans-
mitters, such as the Heath AT-1, must be altered 
slightly to use this unit by replacing their SPST 
plate switch with a DPST switch. Reconnect the 
wires from the SPST switch within the transmit-
ter to one side of the DPST switch and connect 
the other side of the DPST switch in series with 
the 110 (lc drawn from the power supply plug and 
two prongs of the octal socket. 
A remote switch can be added to suit the con-

venience of the operator. This can be attached 
to the microphone, to a hand-rest with the send-
ing key on the edge of the operating table, or at 
any other convenient location. Wire such a re-
mote switch in parallel with the regular plate 
switch so that the transmitter will be turned on 
by either switch. 
To adapt the relay for use with other trans-

mitters, mount an octal socket in any convenient 
place in the rear of transmitter's chassis and in-
stall a DPST switch in place of the SPST switch, 
reconnecting the original wire to one side of the 
DPST switch (Fig. 6). The two contacts on the 
other side of the DPST switch are then con-
nected, with one contact going to terminal 2 of 

Fil 
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the octal plug, the other going to one side of the 
110-v line. Connect the other side of the 110-v 
line to terminal 4 of the octal plug. Terminals 2 
and 4 were chosen for the sake of convenience. 
Any others can be used as long as the corre-
sponding plug-socket terminals are used. 
Testing and Operation. With all plugs con-

nected as in Fig. 7, turn on the receiver and the 
filament supply of the transmitter. The receiver 
should work normally. For the initial test, tune 
it exactly to the transmitter's operating fre-
quency. Flip the transmitter's plate switch and 
tune up the transmitter in the usual way. When 
the plate switch is thrown on, the relay should 
click over to the antenna position and the re-
ceiver should cut out. Now, as the transmitter 
is operated, the receiver should give out a pleas-
ant, medium-level monitor signal so that you can 
hear if your CW signal is clear and crisp or 
whether it has clicks or chirps. Similarly, by al-
lowing someone else to talk into the microphone 
of a phone rig, you can easily monitor voice. 

Stippling Machine from Bell 
IF THE clapper of a bell is removed and replaced 
I with a nib which may be soldered into position, 
a very efficient electric stippling machine may 
be had. After being used 10 or 15 minutes, this 
machine will be found capable of covering a large 
area at high speed. It must be held just the right 
distance from the surface to be inked and just the 
right amount of ink must be used. A little ex-
perience will determine these points.--R. F. Y. 

Buzzer Makes Secret Lock HERE the small bolt of an especially made lock 
for a drawer is soldered directly to the ar-

mature of an electric bell or to a buzzer. In this 

case, the current is led directly into the coil and 
the vibrating system is cut out. When current 
flows through the coil, the armature will be 
pulled down and thus release the bolt.—R. F. Y. 
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The Easiest and 
the Hardest 

\c 5 

Have you picked up Spanish language 
radio broadcasts and wondered where 
they originated? Here's how you can 

find out 

By C. M. STANBURY II 

1
 T is fairly easy to tune Latin American stations 
on the broadcast band. An experienced listener 
who knows how to identify these stations will 

tell you that this is the easiest of foreign DX 
(distant reception). They are not too distant, and 
it is easy to learn the small amount of Spanish 
needed for this type of reception. Most stations 
have frequent commercials which provide easily 
obtainable program data for your report. 
There is no time, during the hours of darkness, 

when south of the border stations are absent from 
your dial. During the evening, CMHQ, Santa 
Clara, Cuba, consistently holds down the 640 kc 
spot in eastern North America, while in the west 
such stations as TGJ (880) Guatemala, HJKC 
(840) Bogota, Colombia, and YSS (655) San Sal-
vador are nightly visitors. Even more powerful 
are the Mexican border stations. These broadcast 
in English on relatively clear channels. At least 
two of them, XEG (1050) and XERF (1570), op-
erate all night. 
For best reception the DXer should tune the 

21/2  hours following sunset. This is especially true 
during an ionospheric disturbance. (Such distur-
bances, believed to be associated with sunspots, 
cause a drop in signal strength. The severity of 
such blackouts depends upon how near a station 
is to the pole. Reception from northern stations 
will be almost impossible, middle latitude sta-
tions will be weak, but semi-tropical stations will 
not be hampered.) 
With all this good hunting you will want to 

know how best to spot your quarry. There is, of 
course, the obvious and easy matter of language. 
If while tuning you hear Spanish, chances are 
pretty good your DX search has paid off. Once 
your station is zeroed in, you are ready to iden-
tify it and obtain enough program data for your 
report. This is easy. Many well-known American 
products are advertised south of the border. 
(Table C will give you help among these lines.) 
Table B shows the Spanish pronunciation of 
every letter in the alphabet. With it and a little 
practice, you should have little trouble interpret-

TABLE 

FREQ. CALL LOCATION 

585 TIJC 

590 CMW 
625 TIDCR 

640 CM HQ 

650 YVQO 

655 YSS 

660 CMCU 

670 CMHG 

675 YNDS 

690 CMBC 

700 YVMH 

730 CMCA 
760 CMCD 

770 CMDC 

770 

790 
820 

830 

HJDK 

CMCH 
HJED 

CMBZ 

840 HJKC 
880 TGJ 

910 CMCF 

935 YNW 

998 YVOB 

1015 HOU44 
1020 HJAQ 

1060 

1075 

1120 

1160 

1175 

CMCX 

YSEB 

YVMF 

CMJK 

TIQ 

1198 CM DO 
1200 CM K 

A—STATIONS TO START WITH 

SLOGAN AND ADDRESS 
(*denotes good verifier) 

San Jose, Costa Radiopolis 
Rica 

Habana, Cuba 
San Jose, Costa 

Rica 
Santa Clara, 

Cuba 
Puerto La Cruz 

Venezuela 
San Salvador, 

El Salvador 
Habana, Cuba 

Santa Clara, 
Cuba 

Managua, 
Nicaragua 

Habana, Cuba 

Maracaibo, 
Venezuela 

Habana, Cuba 
Habana, Cuba 

Holguin, Cuba 

Medellin, 
Colombia 

Habana, Cuba 
Cali, Colombia 

Circuito CNC, 0 No. 216, Vedade 

La Voz de la Victor, Apto. 225* 
Circuito CMQ. Radiocentro, Ve-

dado, Habana* 
Ondas Porteous, Apto. 482' 

Radio National, Teatro Nacional 

R. Garcia Serra, Paseo de 
Marti 260 

Relay of CMBC 690 kc 

Union Radio 

Radio Progreso or R. National, 
Av. Menocal 105 

R. Popular, Apto. 247* 

Radio Mantbi, Paseo de Marti 107 
Radio Voz de la Hora, Calle 25, 

No. 113 
R. Oriente, Aguilera 511, 

Santiago* 
La Voz de Antioquia, Mara-

caibo 46-70* 
R. Cadena Habana, San Jose 104 
La Voz de Rio Cauca or Ca Ra 

Col (fair verifier) 
Habana, Cuba R. Salas, San Rafael 108, 2.piso 

(fair verifier) 
Bogota, Colombia Ca Ra Col, Calle 53, No. 46-80* 
Guatemala, Radio Neuve Mundo, 6a Av., 

Guatemala 10-45, Z1. Strong on Pacific 
Coast* 

Habana, Cuba Union Radio, La Rampa, 23 e 
Emganta 

Managua, Radio Mundial, Sa Calle N.O. 
Nicaragua 

San Cristobal, La Voz del Tachira, Apto. 37'' 
Venezuela 

Panama, Panama Radio Reloj. Best early AMs* 
Cartagena, Radio M iramar* 

Colombia 
Habana, Cuba La Emisora Amiga, Edif. 0don• 

tologico, t. y 23, Vedado 
Sall Salvador, La Voz de Latino-America, Calle 

E. S. Los Planes Km. 4 
Maracaibo, Ondas del Lago, Apto. 261 

Venezuela (fair verifier) 
Camaguey, Cuba La Voz del Camagueyana, 

Finlay No. 4° 
Radio Casino, Apto. 287* Puerto Limon, 

C. R. 
Bayamo, Cuba Relay of CM DC, 770 kc. 
Habana, Cuba Radio Deportes, manzena de 

Gomez 508 
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ing calls. But there is also another way of iden-
tifying your catch. Foreign broadcasters tend to 
use their slogans as often as their call letters. 
Such slogans are not hard to interpret. Most of 
the Spanish words used resemble English words, 
for example, Radio Nacional and Radio Cen-
tra/. Others make use of place or ,well known 
names such as La Voz de Cali, and Radio Bolivar. 
Table A lists 32 stations to start with and in-

cludes slogans. White's Radio Log (see page 161 
of this handbook) contains all Puerto Rican and 
the most widely heard Mexican and Cuban sta-
tions. These stations announce their call letters as 
frequently as American stations. Finally, a gov-
ernment publication, Broadcasting Stations of 
The World: Part III (Catalog No.: Pr. 34.659: 957/-
Pt. 3) lists all foreign stations alphabetically both 
by call and slogan. It can be purchased from the 
Superintendent of Documents, Government Print-
ing Office, Washington 25, D. C. for $1.25. 
Now that you know how to hear it, you will 

want to verify all this 
DX. And this is where 
things get tough be-
cause of the language 
barrier. While many 
stations have some-
one on their staff who 
can read English, 
many out-of-the-way 
stations do not. Re-
porting in Spanish 
tends to convince the 
Latin that you are 
genuinely interested 
in his station. For 
those who don't write 
in Spanish, one solu-
tion is a Spanish re-
port form. The Na-
tional Radio Club, 325 
Shirley Ave., Buffalo 
15, N. Y., provides 
its membership with 
such forms at cost. 
Dues are $4 a year 
and include a sub-
scription to DX News. 
In writing to Latin 

stations, try to tell what you heard in Spanish. 
This is not too difficult. List the time and the 
item heard. Translations for most of the pro-
gram data will be found in Table C. 
An ordinary radio receiver will not bring in 

nearly as many stations as a specialized receiver 
—one with crystal selectivity. The latter is desir-
able, especially for receiving stations that broad-
cast between the ordinary frequencies (for exam-
ple, 725 kc instead of 720 or 730). 
Different makes of crystals vary slightly in 

their operation. However, the following procedure 
generally applies. Set the crystal selectivity con-
trol at the first stop and the phasing control in 
the center position. Carefully tune the dial until 
you are on the carrier frequency. There are three 

TABLE B 
SPANISH PRONUNCIATION 

OF CALL LETTERS 

A 

D 
E 

G 
H 

N 

o 

U 
V 

X 
Y 

ah 
bay 
say or thay 
day 
ay 
ay•fay 
hay or gay 
ah-chay 
ee 
hoa•tah 
bah 
ayl-yay 
ay. may 
ay-nay 
oh 
pay 
bou  
erray or ay•ray 
ay-say 
(ay 
oo (as in tool) 
vay 

daliblah-oo or dahblah•vay 
ay-kees 
yay 

zay•tah or thay•dah 

TABLE C—SPANISH WORDS AND EXPRESSIONS 
FOR REPORTING 

station identification: anuncio de la estación 
program: programa 

announcement of the correct time: anuncio de la hora correcta 
to: a 

advertised  • propaganda de  
a march: marcha 
classical music: musica clasica 
popular music: musica popular 
guitar music: musica guitarr 
dance music: musica de baile 
duet: duo 
trio: trio 
chimes: ritmo de las campanas 
solo vocal by man (woman): solo vocal por hombra (dama) 
singing connuercials: anuncios comerciales cantados 
beer: cerveza 
slow: despacio 
fast: ligero 
cigar: cigarro 
mass: misa 
political speech: habla politica 
and: y 

SAMPLE LISTING OF PROGRAM DATA 
10.00 a 10.15 pm—programa de musica popular 
10.00 y 10.15—anuncio de la estación y ritmo de las companas 
10.05—propaganda de Pepsi Cola 
10.10—propaganda de Cerveza Crystal. 

ways of accomplishing the latter: 1) Watch the 
S-meter; it will peak at the desired frequency; 
2) Listen until only a soft swishing sound is audi-
ble; or 3) You can turn on the BFO (beat fre-
quency oscillator); after it produces a whistling 
sound, set the beat frequency control in the cen-
ter (at 0), and tune back and forth until the 
BFO's pitch drops to zero. Turn off the BFO. Now 
adjust the phasing until the heterodyne is least 
annoying. It is often necessary, when using the 
crystal, to switch from AVC to manual. A strong 
station on a nearby frequency tends to block the 
AVC. Finally some crystals, even in first position, 
tend to cut the sidebands off too sharply. The 
effect will be similar to an unmodulated carrier. 
On occasion it will be necessary to tune slightly 
away from the carrier frequency in the direction 
having the least interference. Following this, you 
will probably have to reset the phasing control. 

Solder Improves TV Reception 

• When a TV ribbon lead-in appears to be un-
balanced, don't wrap aluminum foil around the 
line—after a while it will become torn and crum-
pled and have to be renewed. Instead, close-
wrap wire solder around the line as shown. It 
will last indefinitely and be easy to slide up and 
down the line to improve TV reception.—J.A.C. 
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Alligator Clipette for Experimenters 

Short wires soldered to clips and tu socket terminals complete the 
project. 

E
LIMINATE the slow and tedious job of sol-
dering and unsoldering connections at socket 
terminals in "breadboard" set-ups by using 

an alligator clip socket unit for each tube in the 
circuit (Figs. 1 and 4). Wires and various com-
ponents can be directly connected to the sockets 
without the use of solder, and they can be just 
as quickly disconnected for changes in the cir-
cuit. The unit illustrated here is for an 8-pin or 
octal socket, but similar units can be made up 
for 7-pin and 9-pin sockets. 

First step in making unit is to attach the two 
bottom strips to the clear plastic base with an 
acrylic plastic cement (Fig. 2). Apply sufficient 
cement to the surfaces to be joined to soften the 
plastic, press the pieces in place and lightly 
clamp for a few hours. Drill the holes as in 
Fig. 2. Then remove the original terminal 
screws in the clips and tap the holes for 6-32 
threads. Use screws %-in. long to hold clips in 
position on base (Fig. 3). Pieces of Bakelite or 
fiber tubing cut to size can be substituted for 
the porcelain spacers (Fig. 2). 
Number clips in counterclockwise fashion so 

that, when viewed from underneath, numbering 
corresponds to socket-terminal numbering run-
ning clockwise from the first terminal to the left 
of the center slot (Fig. 3). This is the standard 
arrangement in all schematic diagrams. Short 
pieces of #20 insulated wire can be used to 
connect terminals in consecutive order to the 
clips.—HAROLD P. STRAND. 

OCTAL SOCKET 
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CEMENT 

▪ 1- ". 
-r 
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TAP HOLE IN CUP 6-32 
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ALWAYS THE FIRST NOTCH 
TO LEFT OF NOTCH  METHOD OF SECURING 

SOCKET TERMINALS AS SEEN le CLIPS "R) BASE 

FROM UNDERNEATH 

MATERIALS LIST—ALLIGATOR CLIPETTE 
(For octal socket) 

No. Description 
1 clear Lucite or Plexiglas 1/2 x 4 x 4", base 
2 clear Lucite or Plexiglas IA x x 4", feet 
1 octal socket attached to steel mounting plate 
2 porcelain spacers % O.D. X MI" with 6-32 threaded holes 
8 Mueller alligator clips with screw terminals 
6 in. #20 insulated wire 
8 6-32 rh screws %" long 
4 6-32 rh screws (for porcelain spacers) or 
2 6-32 rh screws 1I/8" long with nuts (if tubing is used as 

spacers) 

Trying out the alligator clip socket unit in an experi-
mental circuit. Radio beginners will find the unit 

very handy when making various receivers. 
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PIGGY-BACK 
The term piggy-back may recall for you the days when 
you hitched an occasional ride on your Dad's back, or 
it may remind you of a practice in the transportation 
industry. As used here, however, it refers to the units 
used with a basic piece of miniature, transistorized 
electronic equipment built so that it may become any 
one of a number of different electronic devices simply 

by attaching a different piggy-back 

By FORREST H. FRANTZ, SR. 

The basic two-transistor amplifier with 
Clip-type input leads for general-pur-
pose use (A). Volume control knob has 
been omitted in this photo to show sim-
plified wiring more clearly. Piggy-back 
units are built on plastic case halves. 
In B. the basic amplifier is shown with 
an inexpensive flashlight battery power 

supply. 

a 
PERFORATED 

CIRCUIT 
BOARD  .q(VOLUME 

CONTROL) 

O 0 • 

O o o 0 • 

O 0 0 0 0 

1" 
ï FOR BASIC 

2-TRANS. (FRONT 
AMP. VIEW) 

RADIO-TV EXPERIMENTER 115 

circuit for a regenerative transistor de-
tector is presented for the hobbyist who 
wants a hotter radio and enjoys doing 
his own package designing. 
Another piggy-back unit does not 

attach to the back of the basic amplifier. 
It is a loudspeaker unit that is the same 
size as the basic amplifier with a piggy-
back (1 x x 2% in.). It may be used 
attached side-by-side to a basic unit 
piggy-back combination, or it may be 
used with a piggy-back combination 
unattached for remote placement. This 
speaker unit may be used as a general-
purpose speaker for other equipment, 
too. A second larger speaker unit is also 
described, and either of these speakers 
may be used for the variety of applica-
tions to be discussed. Additionally, a 

circuit for an extra 
amplifier stage that 
may be built into the 
basic amplifier to beef 
up the output will be 
described. 

Finally, a number of 
circuit ideas for addi-
tional piggy-backs and 
accessories that will 
extend the application 
of your piggy-back 
equipment even further 
will be presented. 
Cost. Is all of this 

equipment expensive? 
The answer is no. The 
piggy-back approach 
allows you to build cir-
cuits in basic easy-to-
handle and easy-to-use 
sections. Components 
for all of the sections 
together do not cost as 
much as the parts for 
some single-application 
construction proj ects, 
yet you have a multi-

tude of circuits that can be combined in many 
ways to equal many single-application projects. 
To be more specific, the basic amplifier unit 

costs less than $5; the deluxe microphone piggy-
back costs about $7; and two less expensive al-
ternatives about $2. The crystal radio piggy-back 

I DIA. 

(PHONE JACK) 

THE basic unit used in this project is a two-
transistor, high-gain, audio amplifier con-
structed on one-half of a 1 x 1% x 21i-in. 

plastic box. For general-purpose amplifier appli-
cations, this basic unit can be used with a blank 
piggy-back as the other half of the case. Any of 
the other piggy-backs described in this 
article may be used in place of the blank 
half case. 
One of the piggy-backs is a microphone 

which—with the basic amplifier—may be 
used as a hearing aid device, as an "eaves-
dropper," as a very novel but simple vest-
pocket musical instrument, as a power 
amplifier driver and in numerous other 
practical and novel applications. 
Another is a simple radio tuner-detector. 

A crystal unit is described in detail and a 

PENCIL-TYPE SOLDERING IRON 

TYPICAL METHOD 

OF SOLDERING  

TRANSISTORS  

LONG-NOSE 
PLIERS USED 
AS HEAT-SINK 
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costs less than $3, and the small loud-
speaker unit costs a little over $2. 

THE BASIC PIGGY-BACK AMPLIFIER UNIT 
The basic piggy-back amplifier unit uses 

two PNP transistors—the inexpensive Ray-
theon CK722's. Texas Instrument 2N367/300 
or General Electric 2N107 transistors may 
be used in place of the CK722's without 
any circuit or parts value changes. These 
transistor types are inexpensive, experi-

. B 
Back and front views of basic two-transistor amplifier 
with deluxe microphone o.iggy-back using 2000-ohm 

headphone (B). 

menter-grade transistors. The amplifier 
own volume control and will operate 
self-contained battery supply. 
You may use any voltage from 
3 to 6 v for the battery supply. 
You can obtain 3 y from two 
small penlite cells (type N). 
This voltage is adequate for 
headphone operation, but 
you'll want 41/2  to 6 y to oper-
ate a loudspeaker. The RCA 
VS310 battery is recommended 
for use with the amplifier be-
cause it provides 51/2  y (enough 
for loudspeaker operation), 
and it's small enough to allow 
any of the piggy-backs to be 
attached without crowding. 
The battery operating cost is 
higher when this small battery 
is used, but for some applica-
tions, the compactness is worth 
it. 
For the technically inclined, 

it is interesting to note that 
operating current is about 2 
ma when a 51/2 -y battery is 
used with a 2000-ohm earphone 
in the output jack. The ampli-
fier gain of the original model 

HI 

has its 
from a 

LI 
The microp 
amplifier b 
strument w 

pencil an  

hone piggy-back and 
ecomes a musical in-
jilt the addition of a 
d rubber bands 

TI 72 

TRANSISTOR AMPLIFIER SCHEMATIC  

with a 2000-ohm earphone connected was 51 
decibels. In terms of voltage gain, that's 320; the 
signal into the amplifier is magnified 320 times! 
To construct the amplifier (Fig. 1), cut and 

drill a piece of the miniature perforated Bake-
lite circuit board (see Materials List) as shown 
in Fig. 2. Make a matching set of holes for the 
phone jack and volume control in one half of the 
plastic case by making pilot holes with a heated 
ice pick and then reaming holes out to size with 
a taper reamer. 
Saw the volume control shaft to a length of 

% in. with a hacksaw (clamp the end of the 
shaft to be discarded in a vise). Fasten the 
volume control and the phone jack on the per-
forated circuit board temporarily and wire the 
circuit (see Figs. 1 and 3 and also Fig 15). Go 
over each connection on the circuit diagram with 
a red pencil to avoid wiring mistakes. Connec-
tions are made by pushing leads that connect 
through a common perforation on the wiring 
board. They're soldered on the side of the board 
that you see in Fig. 1A, and excess lead lengths 
are clipped off. The lead from the extreme left 
center of the board passing close to the volume 

control hex nut connects to the 
emitter of transistor Ti. The 
other prominent lead is made 
up of a number of leads that 
return to the negative side of 
the battery. (When you're 
using PNP transistors, the 
minus battery terminal is sim-
ilar to the B-plus terminal in 
tube circuits.) 
I used two type N penlite 

cells (Ray-O-Vac No. 716) in 
series in my amplifier for 
initial testing, since they're so 
inexpensive. And I brought a 
pair of input leads terminated 
with Mueller Mini-Gator clips 
out through a hole in the side 
of the plastic case for quick 
experimental connections and 
general purpose amplifier use. 
You'll find these leads par-
ticularly handy in trying some 
of the experiments and appli-
cations discussed later. But 
solder them in the circuit so 
they can be disconnected easily 
for the installation of piggy-



RADIO-TV EXPERIMENTER 117 

USE 50 MMF CAPACITOR IN SERIES 
ANTENNA IF LONG ANTENNA IS USED 

A 
365 MMF TUNING CAPACITOR 

CRYSTAL DIODE A 

TO AMPLIFIER 
o INPUT 

•LO 

LOOPSTICK ANTENNA 
COIL 

6 
CRYSTAL TUNER PIGGY-BACK 

Physically, the Crystal Tuner 
Piggy-Back shown schemati-
cally above in Fig. 6 looks 
as below in Fig. 8, case 

open (A), closed (B). 

backs. When you've com-
pleted the wiring and ob-
tained a satisfactory test of 
the amplifier, you're ready 
to remove the volume con-
trol and phone jack hex 
nuts and refasten them with 
the wiring board in the 
case. You may have to 
"dent" the inside of the case with a heated ice 
pick to accommodate protruding connections be-
fore you can fasten the wiring board in place. 
Fasten the volume control knob to complete the 
job 
MICROPHONE PIGGY-
BACKS 
B \ adding a microphone 

piggy-back to the basic am-
plifier unit, you obtain a very 
compact instrument with 
many application possibilities. 
It can be used as a remote 
communication unit, a micro-
phone and preamplifier for a 
public address system, a 
musical instrument pick-up 
and preamplifier, a gas leak 
detector, a vibration and 
rattle locator, and even as a 
small public address system 
and complete musical instru-
ment (with the loudspeaker 
units to be described later). 
As a toy for children, it may 
be used as an eavesdropper 
with a long earphone cord 
that can be used to listen to 
birds, animals, and insects as 
well as human beings. Chil-
dren will enjoy using the unit 
as a hearing aid for Blind 
Man's Bluff and other games. 
Hams will find the unit ex-
tremely useful as a speech 
amplifier for miniature and 
mobile transmitters. 

SECONDARY CONNECTS TO 
SPEAKER VOICE COIL TERMINALS 

MINIATURE PHONE PLUG 

PLUGS INTO OUTPUT JACK FOR USE 
AS A SPEAKER; TO USE AS A MICRO-
PHONE,CONNECT TO INPUT CIRCUIT 

LOUDSPEAKER PIGGY—BACK 

8 

LO 

The deluxe microphone piggy-back 
unit uses a Shure MC11 microphone. 
This microphone is only 1 in. in dia. 
Drill a :-1¡,;-in. hole in the plastic case 
half on which you're going to mount 

HI it, and fasten the microphone to the 
plastic case with a small amount of 
metal-to-plastic cement. Don't allow 
any of the cement to get into the 
small sound hole opening on the 
front of the microphone. In the 
original unit the hole in the plastic 
case half is 1/2 in. from the side and 
top of the rectangular border formed 
by the recessed front of the case, but 
the position isn't critical as long as 
you mount the microphone so it will 
not interfere with other components 
when the case is closed. 
Use insulated magnet wire (#28) 

to connect the microphone to the in-
put circuit of the amplifier. The 
microphone terminal common to the 
microphone case connects to the low 
end terminal of the volume control. 
Leave the leads long enough to per-
mit the case to be opened without 
placing a stress on them. Twist them 

together to minimize the chance of signal feed-
back from the output circuit (see Fig. 4, in which 
is also shown the compact 51/2 -v VS310 battery 
wired into the circuit as the power supply). 

Crystal radio tuner piggy-back at-
tached to basic two-transistor amplifier. 

A simple vest-pocket 
musical instrument can be 
made from this combination 
by placing several rubber 
bands around the assembled 
amplifier-microphone case. 
Put different amounts of ten-
sion on each of the rubber 
bands by placing a wedge be-
tween the case and the 
rubber bands. The rubber 
bands should pass over and 
near the microphone opening 
(see Fig. 5). My wedge was a 
sharpened pencil. In addition 
to varying the tension on the 
rubber bands, the wedge 
spaces them far enough from 
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the case so they can he plucked readily. This 
vest pocket musical instrument will drive the 
larger loudspeaker unit (to be described later) 
directly and with reasonable volume. If the 
smaller speaker unit is used, equip it with the 
3-transistor amplifier described in a later section. 
The Shure MC-11 microphone costs about $7. 

It's a versatile, rugged unit, and in my estimation 
constitutes a good investment for the experi-
menter. However, some experimenters do not 
wish to invest this amount of money in a single 
component. There are less expensive alternatives, 
one of which is to use the small loudspeaker unit 
described later and shown in Fig. 10. This unit 
is not as compact as the deluxe microphone unit 
and cannot be mounted as a piggy-back, but you 
can attach it side-by-side to the amplifier unit 
equipped with a blank back. Use small machine 
screws and nuts. Circuit arrangement is shown 
in Fig. 7. 
Another alternative is to use a magnetic ear-

phone as a microphone. The Lafayette MS-367 
which costs just a little more than $1 can be 
used for this purpose. It is small enough to be 
fitted on a piggy-back just as the MC-11 was, 
and the leads are connected in the same way. 

If you resort to either of these alternatives. 
you'll get reasonable performance, but not equal 
to that of the deluxe unit. 
TUNER-DETECTOR PIGGY-BACKS 

It's quite simple to add a radio piggy-back to 
your amplifier unit. For those who are under-
taking their first project, I'll describe a simple 
crystal radio piggy-back in some detail. I'll also 
present a regenerative transistor detector unit 
which you can build later with a small amount 
of modification to the original crystal unit. Or, 
if you wish, you may build the transistor unit 
immediately. I didn't build the transistor detec-
tor as a piggy-back unit, but I've used and tested 
the circuit in other transistor equipment. The 
crystal detector, while extremely simple and 
straightforward, lacks the sensitivity and selec-
tivity of the transistor regenerative type detector. 
You'll need a moderately good antenna and 
ground with the crystal detector and 
amplifier combination, but the re-
quirements will be relaxed consider-
ably if you use the regenerative 
detector-amplifier combination. 
The crystal detector unit circuit is 

shown in Fig. 6. Two alternatives are 
shown. Try both of them and use 
the one you prefer. Figure 8 shows 
the construction and wiring of the 
amplifier unit according to the circuit 
of Fig. 6A. The tuning capacitor 
shaft hole is a %-in. dia, hole located 
1/2 in. from the top and side of the 
rectangular border formed by the 
recessed front. Note that the loca-
tion of this hole is the same as that 
for the deluxe microphone unit. Place 
the capacitor in the plastic case. If it 
doesn't fit tightly into the corner of 

the case, enlarge the 
hole with, a reamer 
till it does. Then lo-
cate the two mounting 
screw hole positions 
for the capacitor by 
placing the capacitor 
in the position it will 
occupy in the plastic 
case half and mark-
ing them off directly. 
Cut off the antenna loop coil connecting lugs 

as close to the coil as possible without damaging 
the coil lead connections. The center for the hole 
on the side of the plastic case half through which 
the antenna coil adjusting screw protrudes is 
located midway between the front and the hinge 
side of the case along the line formed by the in-
dentation in the plastic between the corner and 
the hinge. The hole should be between lk in. and 

in. dia., as required, to secure a good fit. Wire 
the circuit with the components out of the case, 

10 

9 

INSULATE 
TLINiNG 
G4PAGITOR 
TERMINALS 
AND COIL 

_TERMINAL 
RITNAGPWE ITH 

CELLOPHANE 

INSULATION PRECAUTIONS FOR 
CRYSTAL TUNER -DETECTOR  

PIGGY - BACK  

Front view of basic amplifier, with crystal radio 

piggy-back, attached to small loudspeaker unit. 

checking as you proceed to be sure that you're 
allowing for proper lead length and fit. Bend 
the tuning capacitor terminals forward so they'll 
fit against the front of the plastic case when the 
capacitor is installed. Insulate these terminals by 
fastening a piece of cellophane tape to the 

fl 
Front view of basic amplifier connected to large loudspeaker unit. 
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transistor in the circuit. The tickler 
winding L2 is made by winding 10 to 
20 turns of #28 insulated magnet 
wire at the top of L2. The feedback 
due to L2 may make the received 
signal stronger or weaker. Try in-
terchanging the L2 coil connections. 
Use the set of connections which 
gives the strongest signal or makes 
the set squeal. If the set squeals, 
remove turns from the L2 winding 
till the squealing stops. 
Although the detector can be made 

T2 more sensitive by providing it with 
a variable regeneration control so 
that the set can always be operated 
just below the oscillation point, the 
space allowances and the added corn-
plexity make it difficult to realize in 
this set. However, it can be done 
and the adventuresome experimenter 
may wish to try it. 
With the regenerative detector-

amplifier combination you won't 
have any difficulty in realizing headphone recep-
tion with only a few feet of antenna on local 
radio stations. You can expect satisfactory loud-
speaker reception with a longer antenna. 
A higher grade transistor will improve the per-

formance of the regenerative tuner considerably. 
The RCA 2N412 is a high Beta unit with a high 

HI 

TO (—) BATTERY 
TERMINAL 

CK 768 REGENERATIVE  
TRANSISTOR TRANSISTOR  

LO DETECTOR 

k v) 

OUT-
PUT 

_o 

PARTS NOT CIRCLED - SAME AS FIG. 3 NOTE 
CHANGE OF POSITION 

3 TRANSISTOR AMPLIFIER SCHEMATIC OF R4 (SEE FIG.3 I 

capacitor as shown in Fig. 9. As an added insulat-
ing precaution, run a piece of cellophane tape 
around the coil terminal ring. The assembly may 
then be mounted in the plastic case half and 
attached and connected to the amplifier unit. 
You won't be able to open the case all the way 
because of the protruding antenna coil adjusting 
screw. When you close the case, jockey the 
crystal diode to a position where it can't short-
circuit to other components and connections. Use 
spaghetti insulation on the crystal diode leads. 
Tune the antenna slug 

so you can cover the 
broadcast frequency 
range with your antenna 
and ground connected. 
On strong local stations 
you can drive the large 
loudspeaker unit shown 
in Fig. 11 directly. Or 
you can drive the small 
loudspeaker unit (Fig. 
10) with the modified 
basic amplifier described 
later. The modified basic 
amplifier has an extra 
transistor stage. More 
distant weak stations can 
be received if an ear-
phone is used. 
The circuit for con-

version to the transistor-
ized regenerative detec-
tor is shown in Fig. 12. 
Simply disconnect the 
diode from the coil tap 
terminal and connect the 

The basic two-transistor am-
plifier with electronic feed-
back, code practice and mi-

crophone piggy-back. 

The basic amplifier converted to a three-transistor 
amplifier, together with a modified microphone, 

acoustic feedback, code-practice piggy-back. 

14 THREE TRANSISTOR AMPLIFIER WITH MIKE —ACOUSTIC FEEDBACK OSCILLATOR  

TWO TRANSISTOR AMPLIFIER WITH MIKE—ACOUSTIC FEEDBACK OSCILLATOR  
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cut-off frequency. This unit may be substituted 
directly for the CK768 transistor, but this sub-
stitution may require a decrease in the number 
of turns on the regeneration coil. 

LOUDSPEAKER UNITS FOR THE 
PIGGY-BACK AMPLIFIER 

The loudspeaker units for the piggy-back am-
plifier have been referred to frequently in pre-
ceding sections because they have a wide variety 
of uses and because they enhance the value of 
your piggy-back equipment considerably. One of 
these units is the extremely small speaker 
and output transformer 
combination mounted 
in a piggy-back size 
case which is shown 
with the amplifier unit 
in Fig. 10. The dia, of 
this speaker is 11/2 in. 
Because of the small 
size of this speaker, the 
change from electrical 
to sound energy is not 
accomplished as effi-
ciently as it would be 
with a larger loud-
speaker. The second 
loudspeaker consists of 
a larger (21/2 -in, dia.) 
loudspeaker—and out-
put transformer— 
mounted in a ready-
made baffle case. This 
unit (Fig. 11) has a 
much higher electrical 
to sound transformation 
efficiency and can be used connected directly to 
the basic amplifier unit with good results. 
To make the small loudspeaker unit, place the 

speaker in the case centered relative to the top 
and bottom of the case (see Fig. 10). Mark the 
mounting hole locations on the case with an ice 
pick or scriber, remove the speaker from the case 
and with a heated ice pick make the mounting 
and sound opening holes. I didn't measure off 
the sound opening holes. If you desire a neater 
appearance, you can measure them off. Other-
wise you can guess them in quickly as I did 
and then use a small cloth grille. 
The output transformer fits partially under the 

loudspeaker magnet frame. It is held in place by 
pressure between the speaker magnet frame and 
the transformer on one side and a rubber grom-
met between the transformer and the plastic case 
on the other side. Pass a piece of cellophane tape 
from the magnet over the top of the transformer 
frame and grommet for additional support. You 
can increase the tone quality and the volume 
available from the speaker by cutting out a soft 
cardboard washer to fit around the front of the 
speaker rim. This washer will fill the space be-
tween the plastic case and the speaker rim which 
would otherwise exist because the rounded edges 
of the case prevent the speaker rim from fitting 

HI 

2 - TRANSISTOR 
AMPLIFIER 

LO 
2-TRANS AMPLIFIER AS OSCILLATOR WITH RC FEEDBACK 
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AMPLIFIER  
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PLACE SPEAKER 
NEAR MIKE 

2 OR 3 
TRANSISTOR 
AMPLIFIER 

against the front of the case. The secondary 
(green) leads from the output transformer con-
nect to the loudspeaker voice coil terminals; the 
primary (red) leads connect to the plug (see 
Fig. 7). 
The loudspeaker unit shown in Fig. 11 utilizes 

a larger loudspeaker and a ready-made case and 
can be built with less effort than the small loud-
speaker unit. To assemble, remove the four 
screws that hold the baffle-case back in place and 
remove the back. Place the speaker in the baffle 
box and place the output transformer between 

the speaker magnet 
frame and the edge of 
the baffle box. Place 
a paper or cardboard 

SPKR. 

JACK FOR 
EARPHONE, 
RESISTOR, 

-7 OR eSPEAKER 
T 2 shim sufficiently thick 

to hold the transform-
er in place between the 
transformer and the 
speaker. 
Next, solder the sec-

ondary transformer 
leads (green) to the 
speaker voice coil ter-
minals and the primary 
(red) leads to the ter-
minals at the top of the 
baffle box. 

Finally, place the 
back on the baffle box 
and fasten the four 
screws. The speaker fits 
tight between baffle box 
and back and the pres-
sure holds it in place. 

ADDING A THIRD TRANSISTOR TO THE 
BASIC AMPLIFIER 

The amplification of the basic amplifier unit 
may be increased considerably by adding a third 
transistor amplifier stage. The extra stage in-
creased the amplification of the original model 
from 320 to about 10,000. The large increase in 
amplification makes it possible to drive a loud-
speaker with considerably smaller signals at the 
amplifier input terminals. With the crystal radio 
piggy-back, for example, the extra transistor am-
plifier stage will substantially increase the num-
ber of radio stations you can receive at reason-
able speaker volume. And, with the deluxe mi-
crophone piggy-back, the earphone volume is 
equivalent to that of hearing aids costing from 
$40 to $100. 
The new three-transistor amplifier circuit is 

shown in Fig. 13. Figure 14 shows parts place-
ment. Compare these Figs. with Figs. 1, 3 and 15. 
Note that transistors Ti and T2 are still in the 
output and input stages, and that the new tran-
sistor T3 becomes the middle amplifier stage. The 
only parts required for the modification are tran-
sistor T3, resistors R6, R7, and capacitor C3 (see 
Materials List). They cost less than $2. The 
physical position of transistor T2 and resistor R4 
has been changed in the amplifier. Transistor T3 

16 

ACOUSTIC FEEDBACK 

MIKE -OSCILLATOR  
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PRACTICE OSCILLATOR, 
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ARRANGEMENT FOR AUDIO SIGNAL TRACING 

occupies approximately the same physical posi-
tion as T2 occupied before modification. The 
change can be made in a few minutes if these 
steps are followed: 

1) Remove the volume control knob and the 
volume control and output jack hex nuts. Re-
move the amplifier from the case. 

2) Remove the 220K resistor R4 from the cir-
cuit board and replace it with 270K resistor R6. 

3) Disconnect the base of transistor T2 from 
the junction of C2 and R4. Don't disconnect the 
emitter and collector leads. Bend these leads as 
required to change T2's position to that shown in 
Fig. 14. 

4) Wire transistor T3 into the circuit. Note 
that the connection end of T3 is toward the upper 
edge of the circuit board. Run the emitter and 
base leads through perforations to the front of the 
board. Connect the emitter to the common 
(battery plus) bus and the base to the junction 
of C2 and R6. 

5) Mount and connect C3 and R7. The collector 
of T3 connects to the junction of C3 and R7. 

6) Mount and connect R4. Connect the base of 
T2 to the junction of C3 and R4. 

7) Bend component leads 
as required to minimize the 
possibility of short circuits. 
Fasten the amplifier in the 
case. 
The added transistor stage 

increases the current require-
ments of the amplifier slight-
ly. If the amplifier is used for 
prolonged periods, (as a 
hearing aid, say) you'll find 
it economical to use two size 
N penlite batteries in series. 
The gain will be reduced 
slightly due to the lower 
voltage. 
MODIFICATION. ACCESSORY, AND 
APPLICATION IDEAS 

Your piggy-back equipment has many more 
uses than those described in conjunction with 
the construction. In some instances, small modi-
fications are required, and in some instances 
simple accessories are required for these addi-
tional applications. All of the applications and 

The three-transistor amplifier with mi-
crophone piggy-back and earphone is 
used here to detect a small gas leak. 
The hiss of escaping gas is picked up 

and amplified. 

circuits that have or will be described have been 
tried and tested. (You'll probably discover many 
more.) You can rest assured that they will work 
provided your wiring is correct, your connec-
tions are electrically reliable and your battery 
and parts are good. 
Code Practice Oscillator. The basic two-

transistor amplifier can be made to oscillate at 
audio frequency by connecting the collector of 
transistor T2 to the high side of the volume con-
trol through a capacitor and resistor (as shown in 
Fig. 17) with an output load connected. This 
arrangement provides the feedback required to 
produce oscillation. The output load may be 
headphones, the small loudspeaker unit, the 
large loudspeaker unit, or a 3K to 10K resistor. 
Figure 15 shows an arrangement for an ear-

phone or loudspeaker code-practice oscillator in-
corporated piggy-back (schematic is shown in 
Fig. 16). The resistor is 33K and the capacitor is 
.01 infcl. Adjust the amplifier volume control for 
the tone you find most pleasing. The code prac-
tice oscillator may be built as a piggy-back with 
a key made from a small piece of metal, machine 
screws, and nuts. The microphone is connected 
through the upper contact as the amplifier input 
element when the key is up. When the key is 
depressed, the microphone is disconnected, and 
contact for the oscillator circuit is established. 
A loudspeaker code-practice oscillator can 

utilize an even simpler scheme, with acoustic 
feedback from the loudspeaker to the microphone 
producing oscillation in this case. Circuit is 
shown in Figs. 14 and 18. A small piece of cello-
phane tape placed on the key under the upper 
contact prevents microphone circuit closure when 
the key is up. This arrangement will work with 
the two- or the three-transistor basic amplifier 
and either loudspeaker unit. The only require-
ment for oscillation is that the microphone be 
placed close to the loudspeaker. 

Model RR Train Whistle 
and Paging System. The code 
ose. ilia tor-microphone piggy-
back combination may be 
used as a model railroad or 
toy train whistle and paging 
system. Either of the code 
practice oscillator arrange-
ments described above will 
work acceptably. The two-
transistor amplifier with re-
sistor-capacitor feedback is 
most convenient, although the 
paging volume of the three-
transistor acoustic feedback 
arrangement is greater. The 

disadvantage of the acoustic feedback arrange-
ment is that the speaker and microphone must be 
close together to produce a whistle but then must 
be separated to be used for paging. 
Audio Oscillator. Figure 19 shows the circuit 

arrangement for a simple audio oscillator that 
can be used for amplifier testing. It can be built 
piggy-back. The frequency range is limited to a 
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range of several hundred to 
several thousand cycles as 
a sine-wave audio oscillator, 
but it will operate at lower 
frequencies as a blocking 
oscillator. The volume con-
trol of the amplifier serves 
as the frequency control; 
the added potentiometer is 
the output level control. 
Hum Locator and Tele-

phone Pick-Up. The three-
transistor amplifier may be 
used to pick up telephone 
conversations and repro-
duce them at loudspeaker 
volume with a telephone 
pick-up coil such as the 
Lafayette MS-16. Or you 
can use an unshielded head-
phone with the diaphragm 
removed for a telephone 
pick-up. This arrangement 
will also enable you to lo-
cate ac wiring by using the 
pickup as a 60-cycle hum 
locator. When the coil gets 
close to a 60-cycle house 
wiring circuit, it has a 60-
cycle voltage induced in it. 
You'll get best results using 
a headphone for listening in 
the output circuit of the 
amplifier for the hum loca-
tion function. The pick-up 
is connected to the amplifier 
in the same manner as the 
microphone. 
Audio Signal Tracer. The 

basic amplifier may be used 
as a signal tracer for trouble-shooting audio am-
plifiers and the audio section of radios. The only 
additional component required is a 0.1 mfd. 

MATERIALS LIST—BASIC 2-TRANSISTOR 

AMPLIFIER 

Desig. Description 
(see Fig. 3) 
Cl, C2 5 mfd. 8 v capacitors (PS8-5) * 
R1 10K Vol. Control w/sw (VC-213) 
R2 270K, I/2 watt carbon esistor 
R3 10K. I/2 watt carbon resistor 
R4 220K, V2 watt carbon resistor 
R5 27 ohm, i,/2 watt carbon resistor 
Ti, T2 CK722 transistors (Raytheon. but see text) 

miniature phone jack (MS-282) 
battery (see text) 
plastic case (MS-156) 
perforated circuit board (MS-304) 
pair Mueller Mini-Gator clips 

Microphone Piggy-Back 
No. Req. 
1 Shure MC-11 microphone 

15' #28 insulated magnet wires (also used in 
other piggy-backs) 

Crystal Tuner Piggy-Back 
1 loopstick antenna coil (MS-299) 
1 50 mmf capacitor (see Fig. 7) 
1 365 mmf tuning capacitor (MS-274) 
1 crystal diode (GE 1N64) 

Regenerative Transistor Detector 
1 5 mfd, 8 o capacitor 
1 47K. V, watt carbon resistor 
1 .01 mfd, 75 y capacitor 
1 CK768 transistor (Raytheon) 

Loudspeaker Piggy-Backs 

1 miniature phone plug (MS-281) 
1 speaker (SK-62 with MS-156 case for small 

unit, or an SK-66 with a TR-93 trans-
former and MS-315 baffle for the large unit; 
see Fig. 6). 

3-Transistor Amplifier 

(Components needed in addition to those for 
2-Transistor Basic Amplifier) 

Desig. Description 
(see Fig. 13) 
C3 5 mfd, 8 u capacitor (PS8-5) 
R6 270K, 1/2  watt carbon resistor 
R7 10K, 1/2 watt carbon resistor 
T3 CK722 transistor (Raytheon) 

*All components listed by catalog number may 
be obtained from Lafayette Radio, 165-08 
Liberty Ave., Jamaica 33, N. Y. Parts num-
bers, unless otherwise indicated, are Lafayette 
numbers. 

capacitor to isolate de volt-
ages from the amplifier vol-
ume control. The circuit 
arrangement is shown in 
Fig. 20. 
To use the signal tracer for 

radio trouble-shooting, con-
nect the input lead from the 
low side of the volume con-
trol to the common ground 
of the radio receiver. Tune 
the receiver to a strong lo-
cal station's frequency and 
with the volume control all 
the way up, touch the tube 
grids and plates with the 
signal tracer "hi" lead in 
succession while listening 
for a signal in the earphone. 
If you don't hear a signal in 
the earphone when you con-
tact the grid of the first au-
dio stage, the trouble is in 
the RF, IF or detector por-
tion of the radio ahead of 
the audio amplifier. If you 
do get a signal, the trouble's 
somewhere in the audio 
amplifier. It's between the 
last point in the circuit 
where you do hear a signal 
and the first point where 
you don't hear a signal. 
To trace a signal in a pho-

no amplifier or any other 
amplifier, provide an input 
signal to the amplifier and 
proceed with the signal 
tracer just as you would to 
signal trace a radio. The in-

put signal can be derived from a phonograph 
turntable pickup and a record, a radio tuner or 
an audio oscillator. 

Tape Insulates Radio-TV Screws 
• The chassis of a transformerless ac-dc radio or 
TV can be a very deadly shock hazard, should 
the set be plugged into the outlet with the in-
correct polarity. Often, the mounting screws 
found on the bottom of the cabinet are in direct 
contact with the "hot" chassis. Touching one of 
these screws and ground simultaneously can kill 

PLASTIC 
MATERIAL 

you. 
A simple safety precaution is to insulate the 

heads of the screws by covering them with plas-
tic tape. If your set has a metal plate as a bot-
tom cover, tape clear plastic material (available 
at hardware stores for a few cents a foot) over 
entire plate.—JoHN A. Coms.rocK. 

Eraser Shock-Mounts Transistor 
• A slip-on pencil 
eraser makes a good 
mount for some types 
of round case tran-
sistors that are not 
to be socket-mounted. 
Drill a small hole 
through the tip of the 
eraser, and mount it on the chassis with a small 
screw and nut. Eraser shock-mounting is espe-
cially desirable in portable gear subject to me-
chanical shocks.—JoHN A. COMSTOCK. 

SLIP-ON ERASER 

SCREW 

TRANSISTOR 
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Electronics Picture Quiz 
By JOHN A. COMSTOCK 

Are you a whiz at picture quizzes? Here's one on electronics. 
All of the photos are of items commonly found on the electron-
ic hobbyist's bench or in his box of spare parts. See if you can 
correctly identify and label them in the spaces provided. Study 
each picture carefully before filling in your answer. You'll find 

the solution on page 157. 

1.  
2.  5   
3.  

4 
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Line Voltage Corrector 
for Your TV Receiver 

By HAROLD P. STRAND 

L
OW line voltage from your electric company 
can cause all sorts of difficulty in your TV 
set. Since electric companies can't supply 

everybody with exactly the same voltage, out-
lying suburbs are most likely to be troubled with 
below-normal voltage, particularly during the 
evening hours when demand for electricity is 
high. If you're not satisfied with your TV pic-
ture, it doesn't fill out the screen or lacks bril-
liance, try connecting an a-c voltmeter to the 
wall receptacle to determine the line voltage. If 
I had done that myself, I would have saved con-
siderable time and money. 
The picture on my set was not filling the 

screen, especially at the sides and was not up to 
its usual brilliance despite any adjustments of 
the brightness control. The picture kept slip-

Picture wouldn't fill out screen when 
set was operating on 106 volts (A). 
Increased brilliance and full screen ',B) 
improve picture after boosting line volt. 

age to 112-115 volts. 

ping out of horizontal sync too. 
Something had to be done! 

First, I replaced all the tubes in 
the video section, with very little im-
provement. Next, I removed the 
chassis and spent two evenings go-
ing over the complex circuit using 
instruments to check the connections 
and the components against the sche-
matic. Still no luck! Some of the 
original condensers were bulging 
with sealing compound at the ends, 
so all of them were replaced with 
the latest type. You can imagine my 

Checking line voltage on meter built into 
booster. Voltage that's too low causes all 

sorts of trouble on your TV set. 
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3D CORE LAMINATION I PIECE LAMINATION BOLT 
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4f 

disappointment, 
when after assem-
bling the set, the 
improvement was 
hard to find. 
On an impulse, 

I got my voltmeter 
from the shop and 
plugged it into the 
outlet. I was get-
ting exactly 106 
volts! When I con-
nected a Variac 
between the line 
outlet and the TV 
set and raised the 
voltage to 115 
volts, the results 
were amazing. The 
picture assumed a 
brilliance it had 
never had before 
and it covered the 
screen with some 
to spare! You may 
find the same so-
lution to your tele-
vision difficulties. 
Instead of using 

the Variac, this 
line voltage boost-
er which you can 
build yourself will 
step up line volt-
age and give you 
all the reception 
which your TV set 
can deliver. Basic-
ally it is an auto-
transformer with a 
number of taps 
controlled by a 
tap switch. T h e 
built-in voltmeter 
tells you at all 
times the exact 
voltage being de-
livered to your 
TV. I recommend 
setting the volt-
age at about 112 
volts to allow for 
any upward line 
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- 

2i.. 
••••-

, 

Core laminations (A) 1-piece shell lamination 
salvaged from used radio power transformer. 
(B) E-type laminations (C) Core-type lamination 
made by alternating straight strips of silicon 
transformer steel. Transformers built on this 
core will require larger mounting box. (D) 

Coil winding form. 

Start winding through slot in narrow side of 
form. Turn counter records number of wind. 

lags. 

Bringing out loop tap at 247th turn. Slip 'deem-
ing over loop and separate lead from rest of 
windings with electrical tape, top and bottom. 

Continue winding over tap loops. 

REVERSE POSITIONS 
OF E 8 STRAIGHT 
PIECES EVERY 
LAYER 

COIL 

"- STACKING 

_CENTER 
LEG 

El COIL 

CORE 
LAMINATION 

4 

SIDES 
PLYWOOD 

SOLI 

SLOTS 
IN I 
BLOCK 

E COIL WINDING FORM 

HOLE 

a 

fluctuations. Most electric lines 
deliver voltage that varies only 
two to four volts although the 
general level may be low. No. 1 
tap shows direct line voltage on 
the meter and allows you to check 
incoming voltage before making 
any corrections. Each additional 
tap boosts voltage about two or 
three volts. Most console TV 
sets draw about two amperes, 
well within transformer capacity. 
To start building the trans-

former, you'll need the core taken 
from an old radio power trans-
former like an early Silver Mar-
shall or any type close to specified 
core size (Fig. 4). The stacked 
E-type laminations measured 41/2 
x 4 in. outside with coil window 
openings of 34x21/2 -in. with 11/2 -in. 
wide center leg and stacked 11%6-
in. high. If salvage cores are not 
available, you can cut 11/2 -in. 
wide strips out of regular 26-29-
gage silicon transformer steel 
(Fig. 3C). Alternate stacks of 
four laminations were used in 
building the core; this same sys-
tem for covering the joints should 
be used in rebuilding the core 
around the new coil. 
The new coil consists of 292 

turns of either one #17 Formez 
wire or two #20 wires in parallel. 
Build a winding form first (Fig. 
3D). Leads are brought out on 
the narrow sides of the form 
(Fig. 5) to avoid interference 
when coil is slipped onto the 
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Wind cotton coil tape tightly through center opening, 
cutting strings that hold coil together as you come to 

them, and sew end. 
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core. Slots in the form allow you to pass 
strings through the coil and tie it tightly 
after winding. A 5 1G-in. bolt holds the form to-
gether and is chucked in the latte for winding. 
Cover the core with a piece of armature slot in-
sulating paper secured with cellophane tape. The 
ends of the two #20 wires were passed through 
an 8 in. piece of cotton sleeving and started in to 
the form slot at one of the narrow sides. Wrap 

LOOP OF WIRES 
BROUGHT OUT 

TAPS 

fe 

MATERIALS LIST—VOLTAGE BOOSTER 

1 metal cabinet. Insuline Corp.. gray hammertone 
aluminum 9 x 5 x 6" 4;29801 

1 panel meter, 31/2 " round, 0-150 volts A.C. 
1. core from an old radio power transformer 
1 power tap switch, Ohmite model #111, 6 taps, 10 amps. 
1 toggle switch, S.P.S.T. 6 amps at 115 volts 
1 power receptacle, Amprenol type 61-F1 two pole with plate 
1 fuse holder, panel mounting. Buss H KP 
1 fuse, Littelfuse 3 AG 5 amps, #312005 
1 dial with knob, National HRS.3 
1 piece cabinet back screen stock, 9 x 6" 
7 ft. 2-wire #18 line cord 
1 attachment plug cap 
1 rubber grommet fcr 3/8" hole 
4 rubber base knobs with 8-32 studs. nuts 

About 3/4. pound #17 Heavy Former magnet wire, or double .e.20 
wires. Coil tape, cotton sleeving in several colors, screws. nuts 

10 

r DIA. 
LINE 
CORD 
GROMMET 

S.. 

Wound coil ready for taping and var-
nishing. Start and 247th turn comes 
out left side and 257 to 292nd turns 

come out right. 

Assembling laminations. Reverse positions of lami. 
nations every fourth piece to cover butt joints. 

the ends of the wires around the chuck jaws to 
keep them out of the way. The turn counter fixed 
to the lathe bed and driven by a rubber vacuum 
cleaner belt keeps track of the windings. You 
can, of course, wind the coil onto the form by 
hand evenly spacing the loops in tight layers. 
Wind 247 turns before bringing out an 8 in. 

loop, also covered with sleeving. To identify the 
different loop leads, cover each with sleeving of 

v-

MARK ON CABINET 

15.. 
DIA SWITC11 RECEPTACLE 
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a different color noting the turns each represents 
as the winding progresses. At the loops, which 
will become taps, place a small piece of Scotch 
#33 insulating tape under the point where the 
wire is looped off and another piece on top of the 
spot, to properly insulate the crossing of wires. 
Also be sure to use a piece of sleeving over the 
ends brought out. Continue to wind over the 
previous work to the 257th turn, and bring out 
another loop. This 257th tap is brought out at 
the opposite narrow side of the form from the be-
ginning and 247th tap. Continue to wind in the 
same way, bringing out taps at the 263, 272, 278, 
285 and the end or 292 turns, all on the same 
form side as the 257th tap. 
With the last winding on, you're ready to tie 

the coil with strings through the slots and re-
move it from the form (Fig. 7). The starting 
wire and 247th turn are at one of the narrow 
coil sides and the 257 to 292nd taps are at the 
other. Tape the entire coil with cotton coil tape 
as shown in Fig. 8. Sew the end of the tape be-
fore dipping the whole coil in air-drying insula-
tion varnish, allowing it to soak for about five 
minutes. Hang it up to drain and allow it to 
dry overnight, or bake in an oven at about 150° F 

Back side of booster assembly. Voltmeter is set oft 
center to clear transformer. Back screen allows air 
to circulate around transformer. Note fuse holder at 

right lower corner. 

for several hours to fully dry the varnish. 
Assemble the core to the new coil (Fig. 9). 

Drive strips of fiber or Bakelite between the coil 
and center leg at both sides to wedge it tightly 
in place. Otherwise, an annoying hum may re-
sult. Attach the side frames and the transformer 
is finished. It will be necessary to square up the 
core with a light hammer, driving butt joints 
together. 
The grey enamelled aluminum cabinet has re-

movable side panels and is laid out for the holes 
to mount parts according to Fig. 10. Cut the large 
holes with a Greenlee chassis punch, a hole saw 
or fly cutter. Instead of one of the panels, cut 
a piece of mesh screen stock to fit at the back. 
Mount the voltmeter, the toggle switch, flush 
receptacle, transformer and tap selector switch 
in the cabinet. 
When all components are installed, you're ready 

to wire up connections according to the sche-
matic diagram (Fig. 11). Insulation on the For-
mes wire is hard to scrape off, so be sure you 
get down to the bare copper before hooking it up. 
Use #18 flexible insulated wire for all hook-up 
connections aside from the transformer tap con-
nections. 

Step #1 on the tap switch shows the line volt-
age on the booster's meter and tells you if it is 
high enough (112-115 volts) to use without boost-
ing. Other steps increase voltage and meter rec-
ords just what these voltages are for top TV 
reception. 

Bottle Plugs as Wire Grommets 

• The plugs used in nasal splay plastic squeeze 
bottles make handy feed-through grommets. Pry 
out the plug from the bottle's neck with the blade 
of a sharp knife, then enlarge the opening in the 
plug with the sharp point of a heat soldering iron 
or an ice-pick. The inside spray tube makes a 
good piece of wire insulating spaghetti, too. 

MEW 2JT WE 
.E OW «WM E 
E WEE WERE E 
E E WEE OWE 
OW WO OW WE 
MEM WM E E 
OEM MIME W 
0 WOE E EWE 
E WEE WE 011 
OWE El E 01:1 n ann n E 
onnne ann en 

Answers to 

Cross Numeral 

Puzzle, 

Page I 05. 



128 RADIO•TV EXPERIMENTER 

Built into a pen case, this little self-powered 
radio requires no outside antenna. Stations 
are received by attaching clip lead to 

telephone dial screen, or other metal. 

DIODE 1.80 MMF COIL 

ADISCARDED ball point pen bar-
rel holds this radio that not only 
makes a conversation piece, but 

really works—and works well! A tuning 
knob in the cap selects various local 
stations. 
A crystal set, it uses a germanium 

diode detector and requires no operat-
ing power. A flexible clip lead attached 
to a phone dial finger stop, or other 
handy metallic object becomes an an-
tenna for picking up local stations. 
X-type antennas may increase the set's 
range to 50 miles. 
The pointed plastic tip of a dime store pen 

carrying the ball point and capillary ink tube is 
discarded, leaving an open barrel. Drill V8-in. 
hole in the bottom of the barrel for the phone 
cord and flexible antenna lead. 

Drill a :532-in. hole in the top of the pen cap 
to complete preparation of the pen barrel. The 
tuning coil is the next job. The coil shown in 
Fig. 2 consists of 12 ft Litz coil wire lattice-
wound on a paper-base Bakelite tube 1/4 in. I.D. x 
1 in. long. Leave coil leads long enough to be 
connected to the other components. 
Duco or similar cement is applied to the out-

side of the coil before inserting it into the pen 

0 

Component layout— A. Pen cap and barrel. B. Diode detector. C. 
Ceramic fixed capacitor. D. Coil. E. Tuning slug and screw. 
F. Small alligator clip. G. Antenna lead. H. Earphone. I. Tuner 

knob. I. Earphone Cord. 

Fountain Pen Radio 
This "air-powered" set built in a pen-
case will receive stations up to as far as 

50 miles away 
ANTENNA CLIP LEAD 

PHONE 

El PICTORIAL PI.AN PEN BARREL PEN CAP 

GROUND (OPTIONAL) 

El SCHEMATIC PLA4 

IRON OR 
FERRITE CORE 

TUNING 
SCREW 

cap. The tuning slug is 
fitted with a #4-40 brass 
screw. Because the plas-
tic is soft, the screw will 
cut its own threads when 
turned into the Pt:;2-in. 
hole in the cap. The 
screw moves the iron or 
ferrite core with the coil 
to tune in the stations. 
Many inexpensive and 

surplus radio or TV IF. 
transformers will yield a suitable slug and coil 
form to wind the Litz wire on. Or you can pur-
chase a ferrite-tuned radio antenna coil and strip 
off its outer cardboard cover and trim the lugs 
to get it into the pen barrel. 
The 180-mmf fixed ceramic capacitor and diode 

detector will fit nicely into the pen barrel when 
arranged as shown in Fig. 3. Be sure "pigtail" 
leads are covered with radio spaghetti or plastic 
Scotch tape so that leads do not short when 
inserted in pen. 
The total cost of this novel radio is about $3, 

less the button type hearing aid receiver. A high 
resistance magnetic unit of this type costs about 
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MATERIALS LIST—FOUNTAIN PEN RADIO 

1 cheapest grade ball point pen, or discarded fountain pen 
1 tuning coil (available from Electro-Mite, Box 636. Springdale, 

Conn. for $1, or a complete kit except earphones for $3, postpaid) 
1 small spool Litz wire (for homemade coil only) 
1 short length insulated antenna lead wire (plastic stranded) 
1 alligator clip (small) 
1 germanium diode detector (CK705, 1N48 or 1N34) 
1 high resistance hearing aid receiver, or standard size Alnico radio 

headphone (1000, 1500 or 2000 ohms) 
1 180 mmf fixed ceramic capacitor for local stations between 1400 

and 660 kc. Beyond 660 use 250 mmf, below 1400 kc use 75 mmf. 

$8. However, a standard radio type Alnico head-
phone costs a fraction of this figure. Except for 
its size, it far outperforms a hearing aid receiver 

in volume. In either case, headphone leads and 
flexible antenna wire are fished through the 1/4 -in. 
hole and soldered in place, along with the two 
flexible coil leads. The pen barrel is now slid 
up the cord to enclose the components and engage 
the cap. 
The cap makes a tight friction fit over the 

barrel. While there is little danger of the radio 
pulling apart, a drop of cement may be applied 
inside the cap to permanently secure it to barrel. 
Turning the #4-40 screw on the tuning core 

proved a little rough on the fingertips, so I 
squirted a generous amount of Duco cement into 
the plastic cap salvaged from a discarded lighter 
fluid can and attached it to the screw, allowing 
screw and knob to dry overnight. 

Camera Flashgun From Toy Teakettle 
ATTERY powered and hand held, this eco-
nomical little flashgun can be used anywhere 

with any camera having a time, bulb or slow 
shutter speed. Exposure is made by the open 
lens-flash-shut lens method. 
Obtain the parts given in the list of materials 

first. Then, cut out the bottom of the toy tea-
kettle with a pocket knife and, with a pair of 
pliers, pull the remaining bottom metal out of 
the seam. Bend the teakettle handle to the shape 
shown in Fig. 2 and carefully remove the kettle 
spout. Force the automobile lamp socket into the 
spout hole and, with a midget flashbulb in the 
socket, adjust the socket in the hole so that the 
bulb is centered in the reflector. If the spout 
hole must be enlarged to do this, use a tapered 
wooden dowel to expand the hole just large 
enough for a snug fit with the lamp socket. Coat 
the inside and outside edges around the socket 
where it joins the kettle with household cement. 
Now, remove the paper cover from an AA-size 

flashlight dry cell battery and tape to the tea-
kettle handle as in Fig. 2. For the on-off switch, 
drill one end of a strip of flexible insulating 
material (see materials list) to take a radio 
binding post and the other end for a 5-40 machine 
screw. Because different makes of toy kettles 
will vary somewhat in size, determine the dis-
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To fire flashbulb, press bind-
ing post with thumb until 
binding-post screw contacts 
center terminal of flashlight 

cell. 

MATERIALS LIST— 
CAMERA FLASHGUN FROM TOY 

No. Description 
1 4" toy whistling teakettle (aluminum) 
1 1/16 x % x 11/2" flexible insulating material 

(Plexiglas, Bakelite, Micarta or Fiber) 
1 8-32 Bakelite knob radio binding post 
1 size AA flashlight dry cell 
1 % x 5-40 machine screw 
1 box Midget flashbulbs (General Electric #5) 
1 single-point, bayonet-type automobile 

lamp socket to fit above bulbs 
1 tube household cernent 

TEAKETTLE 
Use 

reflector 

switch 
switch 
battery 
switch 

bulb socket 

tance between the drilled holes by holding the 
insulating strip on the kettle handle so that the 
rd binding-post screw will make contact with thé 
battery center terminal when the binding post 
is pressed. Then cement and bolt the insulating 
strip to the kettle handle. Connect the wire from 
the lamp socket to the radio binding post and 
you're all set to take indoor, flashbulb-lighted 
pictures —ARTHUR TRAUFFER. 

• When a rat-tail file breaks, don't throw it away 
—break it up into a number of 2-in, lengths and 
use them in your power drill to enlarge radio 
chassis holes. They cut very rapidly and are ideal 
for enlarging tube socket holes and for similar 
radio work.—J.A.C. 


