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15t KIT — DC AND AC CIRCUITS
Equipment for 26 Projects Including:

e Electroscope o Electromagnetic Relay o Galvanometer
e AC Buzzer & Magnetizer and Demagnetiser o Solenoid
Coin Tosser e Safety AC Power Supnly with Isolation
Transformer,

YOU GET A VALUABLE

Subjects Covered:
Electron Theory
DC and AC
Electro- Chemistry
Transtormer
Principles

e Inductance

FREE with 1st Kit — Surprise ‘‘Mystery Box"'

2nd KIT — RESISTANCE, CAPACITANCE AND RECTIFICATION

ELECTRONICS LAB

Eaquipment for 18 Projects Including:

e Strobe Light - variable pulse Neon Lamp “‘freezes’’ the
motion of vibrating or rotating objects and checks RPM
s Thermocouple e Wheatstone Bridge (measures resistance)
e Extinction Voltmeter ¢ DC Power Supply (Transformer,
(\:Iacuum) Tube Rectifier and 20.20 mifd. Capacitor Filter
ircuit.

PLUS A COMPLETE
ELECTRONICS COURSE

3rd KIT — AMPLIFIERS AND OSCILLATORS

Equipment for 14 Projects Including:

e Two Stage Amplifier e Capacitance Burglar Alarn
e Proximity Detector e Variable Freauency Ripple Tank
wave Generator (Produces standing waves, nodal lines,
etc. Invaluable in understanding wave theory) s Code Prac-
tice Dscillator.

4th KIT — AUDIO AMPLIFICATION AND RADIO

Equipment for 7 Projects Including:

e Short Wave and Broadeast Radios (3-tube regenerative.
Uses 115V AC house surrent. Complete with H=adset) e Car-
bon Mlcrophone and Two Stage Audio Amplifier o Radio
Transmitter @ Signal Tracer and Continuity Tester {valuable
trouble-shooting tools).

ENTHUSIASTIC MEMBERS WRITE:

Subjects Covered:

e Ohm’s Law
Rectification
Resistance

Neon Glow Tubes
Capacitance

e Filter Circuits

FREE with 2nd Kit — Electric Soldering Iron

Subjects Covered:

e Vacuum Tube
Amplltiers
Freguency and
Wave Length

® Wave Theory

e Oscillator Circuits

FREE with 3rd Kit—"'Steps to a Ham Llicense” Manuadl

Subjects Covered:

e Audio Amplifiers
e Radio Theory

o Regen. Circuits
o Tuning Circuits
e Signal Tracing

FREE with 4th Kit — Radio-TV Service Manual

AMERICAN BASIC SCIENCE CLUB, Inc., 501 E. Crockelt, San Antonio 6, Texas

[J Send me ARECIub’s Electronics lab in four kits one a month. I enclose $2.00 |

and will pay $3.95 plus COD DPostage an arrlval of each kit. 1 understand that |
all kits will be an 10 day approval with full refund guaranteed and alse that

I may cancel unshipped kits at any time without obllgation. I

[J Send me ABSClub's Electronics Lab (all four kits) in one shipment. I enclose |

$17.80 full payment. postage paid to me. I understand that this will be on a |

|

|

|

|

1

10 day approval with full refund guaranteed.
NAME

ADDRESS

CITY and STATE

e e e e e — — — —— —— — — — —— —— —— ——————
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RCA introduces
anew easy way
tolearn
electronics at home

Learn faster, remember more with this revolutionary new
“learning method’’. And RCA Institutes, Inc. is first to bring it to you!

Forget all your old ideas about learning! The newest
method, RCA “Autotext”, uses the latest scientific devel-
opment in the field of home training! RCA “Autotext” is
2 system of programmed instruction, accurately planned
so that as you read a series of statements, questions,
and answers, you learn almost without realizing it! It's
fun to learn this new RCA way!

We'll prove it to you! ... RCA Institutes now offers you a
complete Home Traininé Course using RCA “Autotext”
called “Introduction to Electronics.” In addition, you get

-a complete set of theory lessons, service practice lessons,

and all the kits you need. You learn electronics theory
faster with less effort.

FREE OFFER!

We'll send you complete information on the amating
new RCA “Autotext”, along with a FREE SAMPLE of a
Home Training fesson to prove to you how easy it is
to learn this new way. Check “Autotext”, and infor-
mation will be rushed to you.

RCA INSTITUTES, INC., pept. rx.73

A Service of Radio Corporation of America
350 West 4th St., New York 14, N, Y.

.Pacific Electric Bldg., 610 S. Main St., Los Angeles 14, Calif,

The Most Trusted Name

in Electronics
®

RADIO-TV EXPERIMENTER

WIDE CHOICE OF HOME TRAININE COURSES: In addition to
Introducticn to Electronics, RCA Institutes offers this com-
plete selection of Home Training Courses:

o Electronics Fundamentals* « Communications Electronics

o TV Servicing + ¢ FCC License Preparation

s Color TV ¢ Mobile Communications

e Transistors ¢ Automation Electronics

e Electronic Drafting ¢ Computer Programming
*Also available in Spanish

All RCA Institutes Home Training Courses are complete
step by siep easy-to-understand units. You get prime
quality equipment in the kits furnished to you to keep
and use on the job. In addition, RCA’s liberal tuition plan
affords you the most economical possible method of home
study training. You pay for lessons only as you order them.
If you should wish to interrupt your training for any
reason, you do not owe one cent. Licensed by the N.Y,
State Department of Education. Approved for Veterans.

CLASSROOM TRAINING AVAILABLE IN NEW YORK CITY, LOS
ANGELES. AND CHERRY HILL (NEAR CAMDEN) NEW JERSEY.
Check “Classroom Training” and we will rush information,

T
| RCA Institutes, Inc. Dept. RX-73 !

350 West 4th St., New York 14, N. Y.
Pacific Electric Bldg., 610 S. Main St., Los Angeles, Calif.

| Please rush me FREE illustrated book with information checked
| below. No obligation. No salesman will call,

i "Autotext” Home Training
Classroom Traising (choice of city)

l Address
I City . State

CANADIANS: Take advantage of these same RCA Institutes Courses |
l at no additional cost. No postage, no customs, no defay. Fill out
this coupon and send in envelope to: RCA Victor Ltd., 5581
|
LRoyaI Mount Ave., Montreal 9, Quebec.

—— e e s e e e e e e S e e e e e e ]

|
|
|
l Name Age l
|
|
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3 LOOKING FOR NEW IDEAS?

”'7 mﬂ%' $

1JE PORTABILI FOR YOURi a Order your special 4 |ssue subscription to

Ft HI-FI and STEREO ]00] HOW"TO'IDEAS

. » | | For loads of money saving, practical tips for
Built in Bea 'Y.'W"h Wall Plgtes by MOSLEY | the plumbing, electrical, woodworking and
-3

radio-TV do-it-yourselfer. 4 ISSUES FOR $3

SCIENCE AND MECHANICS, HANDBOOK DIVISION
505 PARK AVENUE, NEW YORK 22, NEW YORK
25

Please enter my special 4 issue subscription to
1001 HOW-TO IDEAS, starting with 650

ind 1-3036- TVIPLAT QEPT.;'
|Form below for 4

-1y OUQL re Insi’wc.nons,l
+

[ 1 enclose $3 [ Bill me later

NAME

(Please print)

ADDRESS

CITy ZONE. STATE

4 FOR MQRE OUT-OF-THIS-WORLD
. | FUN AND KNOWLEDGE / ORDER YOUR
‘ SPECIAL SUBSCRIPTION T0. ..

o SCIENCE
EXPERIMENTER

SCIENCE AND MECHANICS, HANDBOOK DIVISION
505 PARK AVENUE, NEW YORK 22, NEW YORK
23

-3 Please send me free “Do- ll-Yourseli[
r) g »

]
instructions for improving my 14 |1 Prease enter my special 4 Issue subscription to |
; DR ond Hi-Fi Stereo systems, | || sCIENCE EXPERIMENTER, starting with 651 |
l ]
BOBEAREIAMED ot 7.0 0.5 05 a9 10 ns 4'5% ate v : : O 1 enclose $3 [J Bill me fater l
IS ADDRESS™ sevnrihae ¢ 0is owmeny s '
: ADDRESS 0 | e ‘
i BITY/STATEY = 0% o alh = 'sysse e ma & i e |
i 1
i o | ADDRESS i
. Ms/ey Elictron2s S ! | |
1
R o BRIDGETON, MO- 1 | | gypy Z0NE STATE I
| P PR IS Syl S g o —,— |



The future is YOURS in
TELEVISION—ELECTRONICS!

A fabulous field—good pay- -fascinating work—a
prosperous future! Good jobs or independence in your
own business!

Modern Training by Coyne
RIGHT IN YOUR OWN HOME

Coyhne brings you the first truly lower cost, MODERN
—QUALITY Television Home Training; training de-
signed to meet Coyne standards. Not an old Radio
Course with Television “‘tacked on.” Here 1s MOD-
ERN TELEVISION TRAINING including RADIO,
UHF and COLOR TV. No previous experience needed.
Personal guidance by Coyne Staf.

The Institution Behind this Training

Famous for over a half century. COYNE oceupies this entire
duilding which is the new home of COYNE. COYNE'S modern
resident training of men for Television, Radio, Electroniecs and
Electricity
has produced
thousands
of successful
graduates,

D. W. COOKE, Jr., President FOUNDED 1899

[ 3
ELECTRICAL SCcHOOL
CHARTERED AS AN EDUCATIONAL INSTITUTION

NOT FOR PROFIT
1501 W. Congress Parkway, Chicago 7, Dept. B3-H4

MAIL COUPON NOW FOR DETAILS FREE

RADIO-TV EXPERIMENTER

Prepare now
IN SPARE TIME
AT HOME

LEARN TO

EARN IN SPARE TIME AT HOME

COYNE offers a most practical, Home Television
Training. Easy to follow step-by-step instructions,
fully illustrated with 2150 photos and diagrams.
Practical Job Guides to show you how to do actual
servicing jobs —make money early in course. Keep
your present job while training.

Low Cosl— Eaiy Terma

We save you money because we don’t send you—AND
CHARGE FOR-—a long list of parts or “put together
kits,” which you may not want or do not need. With
Coyne Television Home Training you pay only for
your training, no costly extras,

Let us show you that this is not only the newest,
most up-to-the-minute Training in Television—but
also it costs you much less than other leading home
training courses. Send coupon today for details in-
cluding Easy Payment Plan.

SEND COUPON OR WRITE TO ADDRESS BELOW
FOR FREE BOOK

and full details, including
Easy Payment Plan. No
obligation, no salesman
will visit you.

| COYNE Television
Home Training DPivislon \
! Dept. B3-H4
1501 W. Congress Parkway, Chicago 7, lllinois
ISend Free Book and details on Television Home
I Training. This does not obligate me in any way.

€
ST oo
e

| Name___

l Al eSS e e =

| Ciry State =
| (11 is understood no salesman will visit you.}
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PUZZIIEI>?
Kit didn’t work?
Avold Cold or H/R*Joints...

Specif
3 % World’s Finest
" /
ERsIN /’IK’_%(L’@

FIVE-CORE @ SOLDER

*HIGH RESISTANCE

Multicore Sales Corp,

Port Washington, N. Y.

' F;r informuﬁon:vwrife -Depurfmenf MMI1863
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ALL-PURPOSE TACHOMETER

y
Measures all speeds! 0-15,000 RPM 3 Ranges
Use it to measure speeds on

I tape recorders * lathes * cuiting tools * kart engines

* model plane engines * high speed drills * appliance
motors * pulley belts * auto engines * many other uses

Here is a real surplus scoop that we're anxious to share

with you The components of this kit if purchased in-

dividually cost over $50.00. Yet because of a surplus

windiall we're able to send it complete to you postpaid

for only $16.95. Once more this tachometer is guaran-

teed to outperform any $50 tachometer available today
or your money will be refunded.

SCIENCE and MECHANICS MAGAZINE 3

Kit Division

505 Park Avenue, New York 22, N. Y.

Enclosed is Please send all purpose tachometer.
Coeel ot meron o [ Easiactlo S5O0 e SN
post paid. C.0.D. charges.

Add 10% for Canadian and Foreign orders

NAME.

(PLEASE PRINT)

ADDRESS.

CITY, ZONE, STATE..... PR SO O
N.Y.C. residents add 3% for sales tax.

238 DO-IT-YOURSELF

25¢

ILLUSTRATED CATALOG

Now you can get simple easy-
to-understand plans for build-
ing boats,electrical equipment,
models of gas and steam
engines, famous firearms,
antique automobiles, toys,
games, cabin trallers, many
other projects. In all, 238 use-
ful things you can build It's
easy! It’s fun! And you can
save money! Send now for this
brand new catalog

_..PLANS ..
| g (L
W

Wi B
. 3

SCIENCE AND MECHANICS CRAFTPRINT DIVISION
505 Park Avenue, New York 22, N. Y. &

Enclosed is. 25¢ which | understand will be refunded to me
with my first order. Please send me the new 1963 edition of the
Science and Mechanics Craftprint Catalog.

NAM

{Please print)
ADDRES:!
()]} A — ZONE STATE



Conar
Custom 70
Table Model

The kit builder’s newest showcase

Experienced do-it-yourselfer or unskilled novice,
anyone would be pleased as punch to show off
this set as his greatest triumph in the lively art
of electronic kit building. The Conar Custom 70
is a top-quality television receiver . . . complete
in every detail. It’s fun to build and fun to
watch, from the first construction step to the
first proud turn of the on-off switch. The one
low price includes everything . . . 206 sq. in.
picture tube, attractively slim cabinet, the best
American-made parts we could find, even a
crayon for marking chassis connections. And if
you have ever fumbled with loose kit parts in
little brown envelopes, you’ll appreciate Conar’s
cleverly-designed packaging arrangement.

This is no portable, rinky-dink set. It’s a top-
quality table model with the equivalent of 21
tubes in a custom-designed circuit. Conar
developed the Custom 70 out of experience with
more than 10,000 TV set kits. You'll be putting
together the kind of set that would retail at

If you don't think the

well over $200. With our simple diagrams,
assembly manual and your screwdriver, pliers
and soldering pencil you’re ready and able to
go to work on one of the most rewarding projects
ever offered the do-it-yourself enthusiast. Order
as a complete kit, or in four “pay-as-you-build’’
stages. Either way you build it, you’ll have fun
and satisfaction. We guarantee it!

FEATURES FOUND ONLY IN THE FINEST SETS

* Extremely stable, trouble-free bled and pre-aligned. Has

circuit with transformer power
supply which isolates chassis
and cabinet from the power line.
{Interior _view above shows
Custom 70 without rear cover,
nler)- ock power cord and shield
can.

 Brilliant glare-free, sharp pic-
ture: plenty of contrast and
brightness—even under strong
light,

* 197 alumlnized 114° self
focusing picture tube with non
glare bonded safety face plate
and big 206 sq. in. of viewing
area.

* New high gain, high signal-to-
noise ratio front-end
tuner. Already factory assems

**Lock-Set’* feature—no need to
readjust fine tuning when you
change channels.

* Uses 3 stages of pre.aligned
video IF, separate pre-.aligned
4.5 mc. sound IF amplitier and
2-stage video amplifier. Band-
width is 3.5 mc. It has keyed
AGC sync noise limiter. Audio
power is, enough to drive extra
speakers.

* Uses latest type multi-purpose
tubes; has built-in rabbit-ear
antenna, optional connections
for outdoor antenna; cabinet is
styled to match any decor, Is
only 227 high, 17° wide, 13%"
deep over all, including tube
curvature and rear cover
projection.

r
G UARANTEE : @@EQAR © 3939 Wisconsin Avenue, Washington 16, D. C.

I CHECK THE PLAN YOU WANT

CP3C

Send me facts

about monthly pay-
ment plan and “Custom
70" booklet.

Custom 70 is all we say | g [] Enctosed is s135.00. ship com. Q Enclosed Is $2.0¢ for As-
HET 1 plete e at once, wi sembly Manual. Send me
itis, just send it back and 1 pay shipping costs upon recelpt. | un- acts about monthly payment
we'll  promptly refund | derstand prices include 10% U.S. tax.  plan and "Custom 70" booklet.
every penny. That goes

for performance as well
as parts.

Name. Address

City Zone. State.




_Nl‘:\‘-" AEC 77 transistorized

ELECTRONIC IGNITION

® {ncreases engine power up to 10%
® Assures fast starts at low rpm

B Full power at high rpm

® Up to 20% more mpg

® Prevents fouled plugs

® increases spark plug life 3 to §
». times over normal

® Insures 75,000 mile breaker

b ok point life
T TPy T, B Gives instant starting in

N E < sub-zero weather
TN ® Eliminates frequent tune-ups
e = Simple 20 min. installation

In conventional ignitions, high voltage at the spark plugs
falls off from 28,000 volts to 13,000 volts as engine speeds
increase. The result is a weak spark causing incomplete
- combustion, fouled plugs, loss of power, and poor gas
mileage. AEC 77 Transistor Ignltion Increases and main-
tains high voltage at 30,000 volts to guarantee a strong
‘‘hot’" spark for complete combustion, delivering full en-
gine power beyond 10,000 rpm, and up to 20% more mpg.

WORLD CHAMPION RACING DRIVER, |
PHIL HILL, USES AECTT ... reports
AEC 77's strong spark can make
up for worn points and spark plugs.
It will make your car run smoother
at all speeds and appreciably im-
prove its performance and econo-
my. A
AEC 77’s use quality components such as General Motors
Delco: type 2N1100, high voltage, 15 ampere transistors,
and Motorola type 1N2836B, 50 watt zener diodes . . .
while others use two low voltage transistors in series with
two 1 watt zener diodes, that can cause synchronization
problems and premature failures. Every Transistor 77
(400:1) Ignition Coll is epoxy-oil impregnated and hermetic-
ally sealed for maximum insulation and cooling . . . while
others use tar filled coils that cannot handle the power
foads AEC 77 delivers.
Proven in over 2,000,000 miles of testing, AEC 77 is so
dependable in performance, deslgn, and engineering, that
every unit is registered and guaranteed for 3 full years.

TRANSISTOR
FREE TUNE UP METER

Available only from Automotive Electronics =~
. . . at no extra cost . . . with every AEC
77 system ordered. e

COMPLETE DO IT YOURSELF KIT!
AEC K4 — Negative Ground only ...
NEED COILS & BALLAST RE
Transistor 77 (400:1) Ignition Coil
Ballast Resistor — (.5 ohm—90 watt)
COMPLETE FACTORY WIRED SYSTEMS!

AEC 77 with (400:1) Ignition Coil

6/12 volt systems g $39.95
AEC 77 Positive Ground for British Cars only
6/12 volt ... RS $54.95
—ORDER NOW—

Please add 75¢ for postage and handling!
AEC, 387 PARK AVE. SOUTH, N. Y.

II-AUTOMOTWE ELECTRONICS CO. |
| 387 Park Ave. South, N.-Y. 16, N. Y. |
| NAME :
| ADDRESS I
| CITY e ZONE........ STATE s |

AEC-77 For Positive ground cars . ..6/12v. .. .$54.95 |
K4_Kit $32.95 [] 400:1 Coil $11.95 (] Ballast $1.25 |
FREE Information on AEC-77 Systems. RTV-?

| E AEC-77 For Negative ground cars...6/12v.... $39.95

AT MOST
ON SALE No NEWSSTANDS
OR USE COUPON BELOW

644—Radio-TV Experimenter
Crammed with electronics
know-how. Features a de-
tailed story on how to con-
vert your ham shack to TV
transmission; how to get
more out of your walkie-
talkie; how to repair the
clock on clock radlos; and
more. Up-dated exclusive
listing on White’s Radio Log
of AM-FM-TV stations. Plus
R-TV’s recommendations of
Hi-Fi standards.

Step-by-step servicing and
maintenance articles for the
budget-conscious owner. In
this edition, you’ll read
about what to do about oil
hogs; how to do your own
road testing; how to correct
vapor lock; new tips and
ideas on brake repairing.
You’'ll want to work on the
quiz ‘‘How good a mechanic
are you?"”

Woodworker's Encyclopedia
If you work with wood—you
can’'t afford to be without
this issue! Special feature
tells you how to save money
when you buy all kinds of
wood and lumber—this fea-
ture itself is worth many
times the $1 price. Plus, a
rundown on boat-building
woods and plans on how to
build a Kennedy Rocker.

641— = |\

Home Appliance Repairs  Hibme :
A how-to manual for the PPu&,..{:%Es
layman, designed to help 3
him troubleshoot his own " mestg "
large and small appliances— poe -‘a
from clothes washers to ]
electric razors. You’'ll find = ) ﬁ
new tips and hints on re-
pairing and servicing elec-
tric irons, automatic toast-
ers, waffle-irons, etc.

648—
Kitchen & Bath improvements

The ideal book for crafts-
men who want to re-do
these two most expensive
rooms—economically. Here
are new directions in bath-
room planning—what’'s new
in kitchens ... planning,
lighting. conveniences. Plus
dozens of projects for the
handyman.

| SCIENCE AND MECHANICS Hondbook Division i
| 505 Park Avenue, New York 22, N. Y. |
| Enclosed is $ . Please send me the S&M Hand-
| books circled below. Each volume is $1 {includes postage |
and handling). Please allow four weeks for delivery. |
| 644 645 646 847 648 |
I NAME |
| T"{P.ease print) |
| ADORESS I
| ciry ZONE STATE
b T d

le¢

-
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Model 161 UTILITY TESTER®

REPAIRING ALL
TRICAL APPLIANCES
- AUTOMOBILES - TV TUBES

As an electrical trouble shooter the Model 161:

Thermostats, etc.
® Will test all TV tubes

picture tubes) for open
and burned out tubes.

ey

N

8imply insert tube in appropriate
panel. Thh WDIC&I "'Oll takes 7 socl:l’lhm follow procedurpgu out-
nmperes Good) lined in our manual.

Control circults of most furnaces

24 volts obtained from step-
down transformer. Here’s how to
check room thermostat to see if
wires 10 it are live,

Test Omerﬂm Test Storage Batteries

READ THIS! READ THIS!

[E

Test Circuit Breakers

READ THIS!

® Will test Toasters, lrons, Broilers, (Both 110 Volt and 220 Volt
Heating Pads, Clocks, Fons, Vac- lines).
wum Cleaners, Refrigerators, e Will e current p
Lamps, Fluorescents, Switches, tion (cmperes) while the appli-

ance under test is in operation.
® Incorporates o sensitive direct-

includin A . .
%lm’a yo'cdmg resistance range which

will e all resi: es com-
monly used in electrical appli-

® Measures A.C. and D.C. Voltages, ances, motors, efc.

As an Automotive Tester the Model 161 will test:
® Both 6 Volt and 12 Vah Storage Batteries 8 Generators © Starters ©
Distributors ® Ignition Coils ® Regulatars ® Relays ® Circuit Breakers
® Cigarette Lighters ® Stop Lights ® Condensers ® Directional Signal Sys-
tems ® All Lamps and Bulbs ® Fuses ® Heating Systems @ Horns ® Also
will locate poor grownds, breaks in wiring, poor connections, etc.

(e . INCLUDED FREE!!
I VA | This “-pcgo-boolx-pra:mully o
V4L condensed course in electricity.

12 Learn by doing.
- Just read the following partial lisy.
ll 1 . of contents:

= mn-“"'.-' o What is elect.ru:lty? . Blmguﬂed

version of Ohms La

wattage? o snnplmed wattage

charts o How to measure volt-
age. current. resistance and

letkue om!:o' to test all electrical appliances and

o How to test all TV tubes; aiso simple proeedure ror
determining which specific tube (or tubes) is ca
the trouble.

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

Lo $9 950

leods.Only ...............

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

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

RADIO-TV EXPERIMENTER

Name.

ACCURATE INSTRUMENT CO., INC.

Dept. D-266, 911 Faile St.,

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

SEND NO MONEY WITH ORDER
PAY POSTMAN NOTHING ON DELIVERY

Bronx 59, N. Y.

Address




WHAT SECRET POWER

DID THIS MAN POSSESS?

Benjamin Franklin

(A Rosicrucian)

.\;-\/HY was this man great? How does any-

onc—man or woman—achieve greatness? Is
it not by mastery of the powers within our-
selves?
Know the mysterious world within you! At
tunc yoursclf to the wisdom of the ages! Grasp
the inner power of your mind! Learn the
secrets of a full and peaceful life! Benjamin
Franklin—like many other learned and great
men and women—was a Rosicrucian. The
Rosicrucians (NOT a religious organization)
first came to America in 1694, Today, head-
quarters of the Rosicrucians send over seven
million picces of mail annually to all parts of
the world.

Che Rosicrucians
SAN JOSE « (AMORC) « CALIFORNIA

T THIS BOOK FREE!
MASTERY OF LIFE

Scribe H.ZM.

SEND THIS COUPON

Write for YOUR FREE
COPY of “The Mastery of
Life"—TODAY. No obliga-
tion. No salesmen. A non-

profit organization, Address:

Scribe H.Z.M.

The ROSICRUCIANS (AMORC)

San Jose, California

Please send me the free baok, The Mastery of Life, which
explains how 1 may learn (o0 use my taculties and powers
of mind,

NAME

ADDRESS_. S
CITY.

ZONE STATI

10
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send for
it today!

world’s
largest
electronics
catalog

ALLl ED Rﬁ‘mow‘!ag\

100 W WESTERN AVE "

Satisfaction Guse ~

——

CHICAGO 80 1L HA
i or Your Mooay Back

mail coupon for your money-saving

A’lllﬂ] werace 1964 CATALOG

BIGGEST SELECTION—
BIGGEST SAVINGS ON:
e Everything in Stereo Hi-Fi
o KNIGHT® Super-Value Hi-Fi
¢ Citizens Band 2-Way Radio
e Tape Recorders & Tape
o Latest FM-AM & AM Radios
® Phonographs & Accessories
e Ham Station Equipment
e P.A. Systems, Intercoms
e Test & Lab Instruments
e TV Tubes & Antennas
¢ Parts, Tubes, Transistors,
Books, Tools, Hardware

NO MONEY DOWN:
Now! More Buying Power with
Your Allied Credit Fund Plan!

satisfaction guaranteed or your money back § Address

ALLIED RADIO

over 100 great build-your-own Knight=Kits®
see what’s new and best in stereo hi=-fi
save on the very latest in CB radio

top buys in tape recording

everything in ham radio

SEND FOR YOUR COPY TODAY o3
T L T L L ey Adureu

ALLIED RADIO, Dept. 20-G ]

(] 100 N. Western Ave., Chicago 80, lIl. l
] O Send FREE 1964 ALLIED Catalog (]
] ]
| Name—s 1
|

]

] ]
I City Zone State. .

The World’s Largest Electronic Supply House [ am am am e an am s an /= s - - o o ol

RADIO-TV EXPERIMENTER



DISCOVER}

\ ApD

AMATEURS ' EXPERIMENTERS - HOBBYISTS

. . @ New [ Easier Way to Build Communication
and Electronic Gear With . . .

INTERNATIONAL

AOC

A complete line of circuits for AM FM SSB DSB

O'N Build your next receiver, converter, transmitter, or other electronic equip-

ith |
CIRCUITS ment with Inter

metal chassis.

tormers

[ FOR
¥ compiere
DETAILS
MAIL COUPON
TODAY!
18 NORTH LEE » OKLAHOMA CITY, OKLAHOMA

national’'s individually wired AOC units . . . .. oscillators,

detectors, buffers, preamplifiers, etc.each tested and mounted on miniature

AOC units permit custom building for a wide range of frequencies, modes,
and power.

RF coils are avatlable from 200 kc to 450 mc. IF trans-
are available from 262 kc to 10.7 mc. Transmitter power to

Lo, 100 watts. Matching cases from 4 to 16 inches in length.

AOC units are moderately priced from $2.00 up.

P e e ccccccr e s s s s e a==y

! Inlernational Crystal Mfg Co., Inc. !
b 18 North Lee !
b Oklahoma City. Oklahoma ]
: Please rush details on AQC units. :
] Name N — ]
b Address _ [}
] ]
Cit — Zone State
o '
[ e s e e r e e st e e e eeaad

TRANSISTOR

IGNITION

now available as a

2 asEeTon KT

Why pay more for less?

YOU can have ALL the FUTURISTIC ADVANTAGES of TRAN-
SISTOR ELECTRONIC IGNITION NOW at LOWEST COST by
asgembling this TESTED KIT yourself. COMPLETE set of
parts to buitd WARD circuit in February Science and Me-
chanics, Includes 2 POWER TRANSISTORS, 2 1-watt
ZENER DIODES. FINNED aluminum 1IEAT SINK. High-ratio
COIL., TRANSFIRE DECAL. ballast, leads, and all hardware,
EVERYTHING needed for n PROFESSIONAL JOB! Makes a
$70 Conversion nt T11ALF the cost,

TKX-2 with 250:1 coil. #0kv output

TSKX-2 with 400:1 coil,

Above kits wired and plastic potted—add $15.
Negative-ground only. Point insulation kit for positive-
ground—$2.50 pp.
TX250 heavy duty Coil 260:1 (3 ibs) ..., ..., $9.95
T400 High-efliciency Coil 400:1 (3 lhs.) ... ..

Ready-to-install Conversions
You can also get TOP MILEAGE, INGHFEST PERFORMANCE.
LONG POINT AND PLUG LIFE, IMPROVED STARTING with
one of our wired TRANSFIRE systems, These include [HER-
METICALLY SEALED AMPLIFIER. 400:1 COIL. and BAL-
LAST,

Model T 6 or 12 v, Negntive-ground 30kv |

Model T2 Two-transistor model

Model TS Specinl 40kv Negulne xmun l

Model TS2 Two-Transistor Model T .$49,

Model TP  u0ky §6 or 12 . Pln«lll\&‘ Kmundl $54.95 l
l

Model TPS 40ky { DIRECT INSTALLATION. § $69.95
Marine and other models available too. Custom Designs,
Full line of parts at LOWEST PRICES, Free lists, Deuler
Opportunities.
Specify car. voltage, and grounding when ordering. Cash
orders over $30 prepaid. §5 deposit (COD's,

PALMER ELECTRONICS LABORATORIES, INC.

CARLISLE, MASS, Dept. RT-37 617-AlL 6-2626

12

r————-—'———_.—.-—-———-———-—.-

THIS WON'T HAPPEN TO YOU...
IF YOU SUBSCRIBE TO

CAR REPAIR HANDBOOK

4 ISSUE SUBSCRIPTION—$3

SCIENCE AND MECHANICS, HANDBOOK DIVISION

505 PARK AVENUE, NEW YORK 22, NEW YORK
18

Please enter my special 4 issue subscription to

CAR REPAIR HANDBOOK, starting with 645.

O 1 enclose $3 O bill me later

NAME -
(Please print)
ADDRESS
CITY, ZONE STATE.

)

-



PROGRESSIVE RADIO “‘EDU-KIT/'®

A Prac al Home Rad Course
Now Includes % No Knowledge of Radio Necessary
N SETRANSMITTERS * No Additional Parts or Tools Needed

* SQ. WAVE GENE
* 5. WAVE CENERATOR 4 EXCELLENT BACKGROUND FOR TV

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

The ‘‘Edu-Kit’’ offers you an outstanding PRACTICAL HOME RADIO COUR
rock-bottom price. Our Kit is designed to train Raclo & Ele:lroﬂlcn Tech Icla:;.sl:na:'ln:
use of the most modern methods of home training. You w. arn radio
tion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EV! Y

You will jearn how to bulid radios. using regular schematics: how to wire and solden

al manner; how to service radios. You will work with (he stancard type of

is as well as the latest development of Printed Circuit chassis.

BUILD 20 RADIO
GIRCUITS AT HOME o O B

Troining Electronics Technicians Since 1946

* ‘stl'(“;:h':'fa o % Schocl Inquiries lnvited
5 s R L % Sold tn 79 Countries FREE EXTRAS

SOLDERING IRON

and practice code, using the Pro'reulve

ou e e a lc prlnclnl 1] ol radio. You will con truct
RF and AF ampll ers and oscillat detectors, rectifi o C7 COCT Ces o

sciliator. Yol
troubie-shooting, using the Progressive Signal Tracer, Fro‘reulve sl;
{ Dyn. c Ra moI & Elmronlu Tester, Square Wav
ma

® G000 0cOO S @

m. Vou will Ielrn
and ‘I

.

Amateur Licenses. You
Oscillator, Signal Tracer

Si19
will receive an excellent bnckgroul‘d or on, H
Ab-:;ulely no previou knowledv'o of radio or ulcnc-

The Progressi
modern educational prlnclp o

ang :ausesd?l tro;lble |l|'" ?m . ”rlab'e
nd car ra ou w earn how to
You do not need t gh t ba nd succes: use the professional $ignal Tracer. the
In radio or lclence. you are lmer- a in m than 79 unigue Signal injector and the dynamic
ested in Rad & :leﬂronlm because you trlu of the wi Id The "Edu-mt" has been Radio & Electronics Tester. While you
want int hob! a well Vil cwelully deslined. step by step, that are learning in this practical way. you
or a yo no e 3 mluuke. The Edu-l(ll" wi e able to do many a repair job for

du "0 you to teach yourself at your own our friends and nelghbors. and charge
Mlny lnoulanm of mdlvldull! ot rate No imstructor s neces: . ees which will far exceed the ice of

the **Eds-Kit.*’ Qur consu"nlono;cnlce
PROGRESSIVE TEACHING METHOD Tiii nels” you with ‘any’technical orob-

LSERVICING LESSONS |

ou will learn trouble-shooting and
servicing in a progressive manner. You
will practice rena rs on the sets that

tics, stud

mncﬂoﬂ. eory and wiring 1l
set you wl‘ll enlor Ilnrenlnl to re'ulu

These Circuits o:u-rntr on

universaily ecull ed a:mme llll:dlrd ln "I. held ol e mronl:.ld‘(rllnlnll. 'l’hu "Ec:u- FROM OUR MAIL BAG
lc:t'ﬂ.n"a theory. . ot tne——ay grated pro-

In
e ned. thorough and lmerullnl blcklromd in radio. . aRaitis. o' 2S Po Pi. ater-
v- ulu udlg parts of the ‘‘Edu-Kit. th [ bu;‘y. séo:n.. wr ah'a Jop. LS
n you bulid a llmnl d several sets for m
nlllor‘:’. learn th ] l money. The *‘Edu-

a
Id a more advanced o, nd $240 f rse,
ually. In a progressive mannef, and at { own w:: 're'ady oNspe ¥ oo
thore advanced muiti-tube radio circuils, and dolnl worlt III( a

alerlo., P. 8 . .
The Edu-Kits are wonderful, Here
| am sending ’ou the uueillo'u and also
0 circuit ans of prof the answers en n
plus Ihn new mnlhod of construction known Radio for the last leven n ke
ular AC or DC house current. to work with Radio Kits, and llko Io

buiid Radio Testing Equipment. ®

v. repalred

ld lor ltsell. 1
ound your ad and sent for your

;¢
fine. Also like to let you know that |
teel proud of becoming 8 member of your

Radio-TV Ciub.*
R e L. smm l.'o!‘ Monroe Ave,,
Numlnmn. w. 2 ght | would

oils
ou rec.’lve Printed Circuit m-terl
self-

1]
Radio-TV Club, Free consulutlon

[ PRINTED CIRCUITRY |

At no increase in price, the *“Edu-Kit"
now includes Printed Circuitry. You build
a Printed Circuit Signal injector, a unique
servicing instrument that can detect many
Radio and TV troubles. This revolutionary
now technique ol rldio construction is now
tial radio and

TV sets,

oc ets. hardware and instructions. You
cs
T -lruc lonsnamg e Progressive Code Osclliator, iring radios and phonographs.
yP s an: v e
onl for servicing with m Pmm:lve Tr et into the swing of it 30 quickiy. 'rlne

High Fidelity Guide and a Quiz k. Vou re rouble-snoollnf ester that comes with
{.mc. Certificate ol Merit and Discount Prlvllegel the is realiy

You receive all parts, tools, instructions, etc. Everything is yours to keep.

J l uv that | re-
colve my Edu-Kll lnd wu reaily amazed

a a that such a bargain can be had at such
owered Dynamle n dlo nno Elon n'l & low pric e. i have already started re.

swell, and finds the
trouble, i# there is any to be found.®’

T "™""""" UNCONDITIONAL MONEY-BACK GUARANTEE— — — — 1

ORDER DIRECT FROM AD—RECEIVE FREE BONUS
RESISTOR AND CONDENSER KITS WORTH $7

(] Send ‘‘Edu-Kit'* postpald. | enelose full payment of $26.95.
{0 Send “Edu-Kit"' C 0.D. | will pay $26.95 plus postage.
0 Rush me FREE deseriptive literature conecerming ‘‘Edu-Kit."

A Printed Circuit is a special
chassis on which has been deposited a con-
dueting material which takes the place of
wiring, The various parts are merely plugged
in_and soldered to terminals.

Printed Circuitry is the basis of modern
Automation Electronics., A knowledge of this
subjeet is a necessity today for anyone in-
terested in Electronics,

PROGRESSIVE ‘‘EDU-KITS’’ INC.

|
|
|
|
Address. =
|
|
1186 Broadway, Dept. 514NH, Hewlett, N. Y, l

4

[m————————

RADIO-TV EXPERIMENTER
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ELECTRONIC KITS

O STEREO & MONO HI-FI O TEST INSTRUMENTS
0O HAM GEAR O3 CITIZENS TRANSCEIVERS
DO WALKIE-TALKIES O TRANSISTOR RAOID

o All easy-to-build — with complete,

step-by-step, beginner-tested

pictorial instructions

o All tr dously ec ical —

cost 50% less than comparable

wired units

o All professional quallty—
promisingly eng ed

Send for

— — — Mail coupon today— — e= — -

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

Please send FREE catalog and
name of neighborhood dealer.

Name
Address. -

IEEEEER

_._,.__z

TRANSISTORIZED

IGNITION SYSTEM

for Cars—Trucks & Boats

BOOSTS ENGINE PERFORMANCE

REDUCES FUEL CONSUMPTION

INCREASES SPARK PLUG LIFE

ELIMINATES ENGINE TUNE-UPS

ENDS BLUING OF POINTS

EASILY CONVERTS TO CONVENTIONAL SYSTEM
MORE EFFICIENT 2 TRANSISTOR CIRCUIT
SIMPLE TO INSTALL AND SERVICE

FULLY GUARANTEED
53995

6-12Y Neg. Gnd. Only
DISTRIBUTOR INQUIRIES INVITED

A

DEALER NET
LCO ELECTRONIC PRODUCTS INC.

LAWRENCE 5, MASS.

14

YOUR BEST NEWSSTAND BUYS ARE:
#636 Home Workshop Handbook

Here are over 40 tested
projects designed to save
you money working in
metal, wood and other
fields. Included are de-

tailed drawings and

step-by-step construc-
tion procedures to make
the project of your
choice practical and re-
warding regardless of
whether you are a nov-
ice or master craftsman.

#637 1001 How-To Ideas

Crammed with time-
and - money -saving tips
that are useful and in-
teresting to everyone—
an encyclopedia of short
cuts, time-saving ideas
and work easing kinks
covering home mainte-
nance, cars, photogra-
ﬁhy,decorating,grounds-
eeping, plus practical
tips for the home work-
shop and radio-TV do-
it-yourselfer.

#638 Home Repcir chdbook

Whether your home Is brand
new or a vintage model, you
wiil find this fact-filled vol-
ume an Invaluable aid to
keeping it in tip-top condi-
tion. Included are detailed
instructions for home main-
tenance projects large and
small, as well as ldeas for
making your home more liy-
able than ever. Written in
language that even the do-it-
yourself novice can under-
stand, yet comprehensive and
infurmative enough to an-
swer the most complex ques-
tions of the experienced
home handyman.

#639 Careers and Jobs

Wondering which job is
best for you? Here is a
fact-filled gulde for the
high school or college stu-
dent about to embark on a
career. Special articles deal
with Investigating high-
paying professions based
on Individual Iinterests,
t talents, training and abil-
{ ities. In addition, the book

gives practical advice to
.. those who are dissatisfled
with their present position
and seek further self-im-
provement and a higher
salary.

‘HUMEHEP f
)
|

T

'CAREERS '
and JOBS
L

| Enclosed is $—__ . Please send the Hondbooks l
| circled below. | enciosed $1 for each Handbaok |
| (includes pastage and handling). I
| 636 637 638 639 |
| Nome _ : |

{Please print) |
| Address I
| City. Zone State |

.



THIS IS COLLEGE...AT NORTHROP TECH

Take a look at the schematic on the board. Lay down your
slide rule. So much for the theory; now put it to work.
Watch the scope face as you adjust the sweep. All of a
sudden you really understand the theory you just studied.
Interesting way to learn, isn't it? Northrop Tech students
think so! They call it “Action-Learning,” and it's the way
you earn your B.S. degree in engineering at Northrop
Institute of Technology. O Northrop Tech has close rela-
tionships with the aerospace industry for the placement of
graduates. In fact, most Northrop Tech men have engineer-
ing positions waiting for them the day they are graduated!
The demand for engineers is increasing, too: in 1965,
there will be only 32,000 engineering graduates to fill
48,000 jobs.* Send in the coupon today for complete infor-
mation about this unique college. Free lifetime placement

NORTHROP INSTITUTE OF TECHNOLOGY iN

1108 W, Arbor Vitae Street, Inglewood, California

service, part-time jobs, financial aid, individual counsel-
ing, NASA and FAA co-operative work-study programs,
accreditation.

-
Nor(hrop Institute of Technology ¢ 1108 W. Arbor Vitae
Street, Inglewood, California. Please send me the Northrop
Tech caltalog and information on how | can prepare for a
career in:

[0 Aeronautical and
Astronautical Engineering Engineering
O Electronic Engineering O Airframe & Powerplant

| |
| |
| |
| |
| |
| Maintenance |
| |
| |
| |
| |
I |

O Aircraft Maintenance

] Mechanical Engineering O Jet Engine Maintenance

Name

(piease -prlnt)
Address

'Sunco: Survey by E ing Manpower

A nonprofit, four-year college of engineering—accredited by Western College Assoclation as a speclalized institution to confer the B.S. degree.

RADIO-TV EXPERIMENTER
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s RAD-TEL'S QUALITY

Foues BRAND NEW TUBES

NOT USED

70 19% OFF / cUara

GUARANTEE

1 DAY SERVICE = OVER 500 TYPES IN STOCK
Qty. Trze  Price

Oty. Type  Price  Oty. Type  Price  Qty. Type  Price

NAML
ADDRESS
CIvY.

nee W oue Sw 108
TROUBLE SHOOTING CuDe TuBE & Fan catmd

- RAD-TEL TUBE CO.

55 CHAMBERS STREET, NEWARK 5, NEW JERSEY

TERMS. 25% deposit must accompany 38 erders, balssce COD Orders ander 55 o §1
handling charpe plus pastage Deders over 33 phon postage. Mggens § tubdes pov | B Sabyect
I prac sale. Mo CO0's owtuide costinental US4

ADVANCE STYLING AND DESIGN

Complete Banshee Systems are available In the following
models:

3 30 KV Output with F-12T Coil,

250:1 turns ratio, neg. ground ceeriieieiee. .. .$39.95
[J 45 KV Output with F-400T Coil,

400:1 turns ratio, neg. ground sevesisssiessss. 44,98
3 55 KV Output with F-S00T Coil,

500:1 turns ratio, neg. (round ............. ... 49,95
[J Banshee TS-30 with F-500T, positive ground ..... 59.95

O Free Color Brochure
TESTED o APPROVED o FULLY GUARANTEED ONE YEAR

SLEP ELECTRONIC COMPANY, Automotive Oivision
P.0. BOX 178-RV  Ellenton, Florida Ph. (813) 722-1843

Address
City State
YEAR MAKE MODEL

S esescecsscvansvansnataatracasaansanacancaaans

L]
.
[]
L]
L]
L]
1
Name .
1]
1]
1]
»
»
1]
.
.
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YOUR BEST NEWSSTAND BUYS!

(or use coupon below)

No. 640
BOAT BUILDER S HANDBOOK
=

Are you definitely sold on
a single hulled boat—or a
multi-hull craft? Read all
about the advantages of
the Unimaran , .. and
get more basic informa-
tion about this controver-
sial subject. Keelhauling
is another feature story:
you'll thrill to speeds up
to 150 m.p.h.—travelling
heretofore reserved for
those 7 at Cape Canaveral
And, more on ski F

hberglass techniques pius
scores of other money-
saving boating tips.

No. 641A
PAINTING AND REFINISHING

Brush—roller—spray gun. Whnch one? The cholce
is yours. But watch these e

pointers, Here are the
pros and cons — advan-

[ = e e o o o e e

tages and disadvantages
of each. You'll also read
about special gaints for

|PA|NT|NG and (i}
REFINISHING

special purposes, the fine WikH o " f" i
art of furniture reflmsl-:- [ Laad

ing and how to paint ceil- -

ings the easy way, Much == Eiam

more, t0o, ON Preparing = -

surfaces for paint, house-
hold touch-up, novelty ef-
fects with paint, marble-

izing with paint, guide to |

plaster patching, etc.

F!ﬂ

No. 642A
HOME STUDY COURSES

An mvaluable guide on

correspondence courses—
giving costs, time and
scope of training as well
as job prospects in each
field. A ‘must’ story on
How to Evaluate a Course
—what to check before
you invest your money.
Watch for accreditation
—it’s like a life insurance
policy for the student.
Full discussions on dozens
of courses including art,
air conditioning, auto me-
chanics, accounting, pho-
tography real estate, en-
gineering, radio and TV,
drafting, and more,

—— — —— — ———

SCIENCE AND MECHANICS ]
Handbook Division, 505 Park Avenue |
New York 22, N. Y. |
Enclosed is $.............. Please send me the SGM |
Handbooks circled below. Each volume is $1 (includes
postage and handling). Please allow four weeks for
delivery, l
No. 640 No. 641A No. 642A |
Name. I
(Please Print) |
Address. |
City o ZoNe State !

—_————— 1

s
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A comprehensive program
covering Automation, Com-
munications, Computers,
Industrial Contros, Tele-
vision, Transistors, and
preparation for a 1st
Class FCC License.

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

Mobile Radio, Microwave
and 2nd Class FCC Prep-
aration are just a few of

the topics covered in this §
“compact’’ program . . . ;g'
Carrier Telephony too, if  ©°
you so desire. \g
I
3
lé.?j

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

A Y

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

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

Cleveland Institute home study is far and away the

iuickest, most economical way to prepare for the FCC
icense examination. And that's why we can make this Claveland Institute of Electronics
exclusive statement: ::71:6 11;.' 1;7!:: S&Ewt- EX-3
velan

The training programs described above will pre- ' How to Succ

pare you for the FCC License specified. Should f::" c };:“::i C‘”‘" I:‘:“.“ in EI .eed

you t;ail to pass the FCC exa;ninati;;n after El«:pr;wia'dwimom';u?;:obl- :. ﬁo::‘ n Electronics

completing the course, we will refund all tuition o M P )

payments. You get an FCC License . . . or your C"hch:.g:ésgiMosr Lades "%’

money back! o =

. Electronics Technology First Class FCC License
?:53'2&':& :';t)l:ile\c gl‘: egﬁg;‘se::rtkt;\gugrsﬁmogh;t‘ g&: [ Industrial Elsctronics 7] Blectronic Communications
. s e e (v e
- D D other
Cleveland Institute | v
- o, Name. . _ __Age____,
of Electronics oy C
3 g

1776 E. 17th Street, Dept. EX-3 '.“’ v City______ Zone State
Cleveland 14, Ohio . ‘n""‘: N Approved for Veteran's Training under Korean GI Bill. EX-3

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

Mail Coupon TODAY For FREE Catalog

RADIO-TV EXPERIMENTER
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PORT ARTHUR COLLEGE ’“si S 3000

ELECTRONICS COMMUNICATIONS

AM FM Television Broadcast Engineering

Industrial Electronics—Automation BUiId Your own Boa'

CHECK THESE FEATURES: Tuition 340 per mo.,
room & board $60 per mo. in dorm on campus.
College operates 5 KW bhroadcast station. FCC

. P
license training with all courses, Well equipped |
classrooms & lab., am fm transmitters, radar & \
marine eymt., television camera chain, experiment

lab test eqmt. & other training aids. Qur graduates

in demand at good salaries. Free placement service. / !
Have trained men from all 50 states. Approved for /

GI. Write to Dept. RT-1 for Free Booklet. Wee e”d \
PORT ARTHUR COLLEGE Pert Artrur A/

Established in 1909

p 4 |

SHOOT FAST! / !

You can add complete RE-] Audie Nignal Tracing and Signal 1
Injecting to your radiv In minutes at a fraction of the cost of com- |
merclal units Ot kits, With the new ISOPROBE, you can Inject or 1 , , |
A \

|

foliow signals thru a radio or amplltier
between units. A real timesaver un those lough onest kasy tor the
beginner; helpful to the brofesslonal, Easy instructions with listing
of 150 receiving tubes by functlon, pin location, and voltages—
PLUS SERVICE HINTS. KITS—ALL PARTS INCLUDED: AM-
#1381, $5.95-FMAM- 2931, $7.95.

-W_ALTRONICS. 1814 N. 84th St.,

with full voltage isolatlon

Milwaukee 13, Wis.
AVAILABLE FOR ONLY $59.50
T.V. TRANSMITTER

T-179/ART 26. BRAND NEW ALL TUBES
MANY OTHER BARGAINS. SEND FOR FLYER

SPACE ELECTRONICS
218 W. TREMONT AVE. BRONX, N. V.

[GIANT CB SALE!!!

3 SUPER SPECIAL 3X LIMITER KIT (con-

i i i SALE Built in 15 hours ot o cost of about $30. ““Sea-Flea’’ brings
?gfs“ﬁfe r}:ﬁgr‘))a(s;egltg;’(;gv)l pess 11 32.99 you the best in sailing 'hrill‘s at the lowest Ppossible cost.
Two plywood panels sondwiching a bare minimum of in-
O PHILMORE 7-SECTION BASE LOADED AR ner framing moke up the unusual construction of this
INDOOR CB ANTENNA. (Reg. $4.50.) sl'gg demon midget sailer. Also, unusual for today’s sailing
(0 GRDUND PLANE ANTENNA— Solid alum. SALE craft, though this type goes back about 1500 years, is its
radials. (Reg. $16.00.) 36-99 sailing rig—the lug rig—which is ’l‘:e"er suvited "cn;: small
“ " craft such os “Sea Flea” than the more usual Marconi
o :J?Wquﬁhsegg?e Sv;::I'éLE{:tléﬁltEmégz: saLe rig. The lug rig utilizes short, easily dismantled spars
’ 0 thot con be corried atop on auto as conveniently os the
comp. less batt. $29'95 boot itself. Length, 10 ft. Beom, 48 in. Waeight: Hull, 90
O KIT OF 20 ASSORTED MOLDED CON- SALE Ibs.; spors, 15 Ibs. Seoting capocity: A one-man boot
DENSERS. (Reg. $5.00.) 99¢ but will carry two sofely. Soils for “Seo-Flea” con be
SALE made ot home on an ordinory sewing mochine or pur-
= Ize%?hoeg cgsPeY(RrU;;(;'gg)TER (plus $9.L99 chased. This hoir-trigger oction surfboord sailboot will

O] CB RADIO "JOB“.gE' HA&DB.OOK R saLe provide the utmost in soiling sport. N

eg.
$2.95. $1.49

Check items wanted. Return ag or order with check or money y

order. Include postage, excess refunded. SOc service charge on
orders under $%5.00. Beams and 102" whips shipped Railway

Express. 50% deposit on €.0.D.’s r ____________ -_——----]
O CB DEALERS: Write for Quantity Prices! I z:ClileE' °"g_ M_ECHANK:S |
roft Print Division

GROVE ELECTRONIC SUPPLY Co. | 505 Pork Avenue, New York 22, New York '

4109 W. Belmont Avenue, Chicago 41, Illinois I l
Ph. 383-6160 Enclosed is $3.00. Pleose send Complete plans for "'Sea- |

O Rush items checked . | Flea”-270, 1 understand money will be refunded if not i

O Send FREE catalog of GIANT CB Values | completely sotisfied. |

e | Name. i
(please print) l

Address ... e I Street. l

City. o vreiin ... Zone...... State. ... ......... | City, Zone, State_ -!



MANIRE (QUPIERT . SCHRCE KITS . FDLCATIONAL HITS - WINED LOUPMINTY

BEE " HEATHKIT CATALOG _
STERIO %t 51 CONPORENTS + MUA TESN RACIO GEAR - TEST & LAD IOUISRENT J 3.

GIANT

HEATHRKIT

*x Kk %

GATAL(

*x Kk X

100

OVER 250 ELECTRONIC KITS are described
in this, the world's biggest kit catalog. Some-
thing for every member of the family, for every
interest from electronic organs to scientific lab

- & equipment . . . all campletely illustrated and

h specified. Send for your free copy . .. see how

Home Cltizen's Marine you can enjoy the finest in luxurious electronic
Entertainment Steteo [Hi-FI Bend Ragio squipment Iiving at 500' savings. Heathkits are beginner-

g designed for easy assembly by anyone . . .
everything is clearly pictured and easy step-by-
-,* | A step instructions show you what to do and how

= to do it. Millions have done it, so can you—
bulld your first Heathkit soon!

@ -

Automollve Educational Amateur Test

Accessories Kits Rsaio fnstruments ’——\\
HEATH COMPANY (Q
Benton Harbor 18, Michigan

a subsigiary of Daystrom

send For Your FREE Please send Free Heathklt Catalog.
1963 Heathkit Catalog. Name
Mail this handy coupon foday! R

City. = _____ Zone State_______

e

RADIO-TV EXPERIMENTER
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12 WATT
TRANSISTOR AMPLIFIER

A beautifully engineered 12 watt Transistor Amplifier for
music systems, public address, paging, and many other
uses. Complete with husky A.C. power supply., Uses two
power transistors with thermister bias protection. Input
impedance 16 ohms. Qutput impedance 200 ohm fine. Two
vons across 16 ohm input drives to full 12 watt output.
Room for additional stages if desired to increase gain.
These amplifiers built to run continuous duty. Chassis 9V4"”
L x 234" W x 47" high. New original manufacture pack-
ing. Shipping weight 12 Ibs.

$995 Plus Postage
TRANSISTOR BROADCASTER

A unique 2 Transistor Phono Oscillator which
plays through any broadcast band., Radio will
operate mike or phono pickup. Originally de-
signed to add Stereo to regular monaural sys-
tem and priced at $16.75 each.

SPECIAL
CLOSE-OUT ‘2 50 Plus Pon?ge
PRICE ONLY .. EACH & Handling

SPEAKER AND BAFFLE

Beautifully styled combination shelf or
wall baffle with heavy duty 8” speaker
and volume control. Complete, y en-
closed with screw terminals on back.
Stands upright or hangs on wall. New
manufacture. tdeal for home music sys-
tems, industrial music or aging, or
ony auxiliary speaker function. 13" W x 458" D x ?0‘/2"
high. Blonde or walnut finish.

$695 Plus $.50 shipping
EACH and handling
CAPITOL COMMODITIES CO. INC.

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

$5$5$555$$
IT'S EASY 0 BORROW

$

FROM US - BY MAIL! $

Borrow $100 to $600 without collateral or $
$

$

co-signers. Confidential. Repay in small
manthly amounts. Tell us how much you
need now.

SEND THIS TODAY
Send me Application for National Loans By Mail,

$
Addrenst T e e A $
$

NATIONAL LOANS
Dot 51 101 5. TEJON, COLORADO SPRINGS, COLO.

$5595555555555$
" #e 2nd TEN

delightful, excitin g

FANTASTIC OFFER
AlL TEN MOVIES $2

& O A O n

IN 8mm FOR ONLY
(16mm—$4)

The movie buy of a lifetimel
Ten subjects, all different,
brand new and thrilling, and
all yours for only 20¢ each,
You must be delighted or your
money back! Rush $2 {cash,
check or money order) to:

SENSATIONAL MOVIE OFFER
Box 69856, Depl. G36
West Hollywood 69, Calif.

COMING IN THE
AUGUST ISSUE

i) "
- €.

strange World of 60°

AIR GUNS AND HOW THEY WORK

Here are the latest design innovations
that have changed the air gun from the
smoothbore BB gun of twenty years ago
to easy-to-shoot rifles and pistols with
target accuracy.

THE WORLD'S FASTEST JET CARS

Here are the super-dragsters that shatter
records set by all other power plants.

THE STRANGE WORLD OF 460° BELOW

See common materials develop magical
properties in the cryogenic world of
—460°F.

You'll also be interested in:

A pictorial article that shows you how to
maintain and preserve the trees in your
yard.

A space-saving hi-fi hideaway that can be
snugged into the outside wall of any
closet.

Seeing the three Prize-Winning projects
by the first winners of S&M’s Craftsman’s
Contest.

-

-3



RCA 6032 IMAGE-CONVERTER TUBE

tSMALS  SI'DT

ELECTRONIC SURPLUS BARGAINS
SAVE UP T0 90%

NICKEL CADMIUM BATTERY 1.2 VOLTS

Combined with suitable oD gy, ., Rechargeable thousands of | A1l rectifiers Hsted at naxlmum peak In
tical systems, this 3-elec = q.imes. Alkaline storage battery verse voltage rat g B

trode tube perniits viewing lsintered-plate. Flat voltage ] R - Y
of scene with infrared radla curve during discharge. Will | T " "-'F",J.
tion. Scene to be viewed i hold charge for long period of | =
fnaged by optleal objective time. High discharge rate up to ~

upon semi-transparent photo- 24§17 0 amps. Spill-proot, may be | yN1448 | 075 amp 00 50

cathode. Spectral resp., 8-1 | ¥ used in any position. Approx. IN144 7 0 volls 60

good response up to about 6-ampere-hour capacity. Dimensions: 07 75

1200A. Max. ratings, abso 6” high; 27 wide; %" thick. Approx IN14 85

lute, grid #2, 20,000VDC or wt.: 6 oz. Uses potassium hydroxide : g‘;

peak AC, grid #1,2700 $9.95 ppd. | (30% CLlectrolite) $1.95 150

SIGMA EXTRA-SENSITIVE PRECISION RELAT——SERIES 5F 2.00

WT-6 WILLARD 6-VOLT STORAGE BATTERY | pyiremely precise, rugged arp aa.gg

Rated 2.4 amp hr. DC reneral-purpose sensitlve Z¥ s 1.50

~ Approx. dimensions rel: Balanced armature. ) \ 3.50

3% 1. x 1%” w. x | single-pole,  double-throw. { amg 4.00

2" | Weight: 1 | Suitable for wide range of \ i . 0 ggg

Ib. 3 oz. (plastic | adjustments. Dimensions

case) Dry-charged P22, x111/,” high, Welght : 4% oz
$2.50 | 5F-16.0008: 10,000 coit ohm

Operates 1.0 ma DC

5P-16, 000-S: 16,000 coll ohms.
POTTER & BRUMFIELD RELAY Operaies 0.5 ma DC

SILICON RECTIFIERS

75 5| 11.00
N1468 | 15 300 volts | 12.50
$4.95 | 1N05V7 b i 16.50
1474 1 150 | amp. 100 vol 17.00

$5.95

weight 1 oz Hermetically sealed single-phase. WIIl handle 234
Standard 7-pin miniature base. $2.00 amps. Steel case is hermeti-
cally sealed. 3%"”x23,”x414”.

000 ohm V4" POWER TRANSFORMER - X-BAND POWER LEVEL TEST SET, TS-“6/AP
dia. x 1" Output: 12, 24, 36 volts. Tn Q | randfnexy iinRouls il
long. Approx. put: 100 volts, 60 cycles, ' 4 %) ., packing, with accesso-

ries. Measures 10 to 30
dbm. 8700-9300 mec
$14.95

""\""- , nhon-bridging wiper ap
‘\ .’ prox. dimenslons: 4”7 long
h = X 4%” high x 13" wide
weight: 1 1b $9.95

o Leather Goods e Furniture
o Automobile « Housewares

L aemont POLISHER
)

\

0
y

$%5 \\““‘"-»-a.,. “'hl\/ $7 95
Now, you can do all your polishing chores in less than
half the time! The S & M *“Job-Tested™ All Purpose Pol-
ishing Kit, complete with attachments is all new. Saves
time because it's automatic. Saves money because it
gives you longer shoe life, or keeps a protective coat-
ing of polish on your furniture and car. It's easy to
use! Just touch the brush in the polish—the polisher
does the rest.

RADIO-TV EXPERIMENTER

. MINOR gwncr o Wt.: 3% pounds $2.95 7
’ ey 10-position, 3-pole with All prices FOB Pusadena unless
V of stopper coll and reset coil UI“U'“.‘NNG MAGKETIC COMPASS otherwise noted. No CON's.
o 6-12 volts D.C. olY-normal - = Full-Nlgating eand, rompensating
f — magnets, and dial lght ava "

DT
Mrgl. by

Bendix- I'lunee
307" x 3% L]

nilh,  lanninous

C&H SALES CO.

2176 E. Colorado St., Pasadena, Calit.
MUrray 1-7393

T X
1 Ib: $8.50 post.

No more stained hands—no more hand polishing—no
more mess to clean up afterwards. It's perfect for
brushing suede shoes or handbags or jackets.

The S & M "*Job-Tested”" Polishing Kit features two 2~
pure bristle brushes, two 432" lambswool polishing
bonnets, rubber backing pad and adapter set. Equipped
with six foot cord, gleaming mirror finish. U/L ap-
proved. Perfect speed of 900 rpm, no load. Silent
operation thanks to nylon gears that require no lubrica-
tion. Powered by rugged 115 voit, AC 25 to 60 cycle
motor.

Order yours today.

[ ""Science and Mechanics |
PRODUCTS DIVISION .

505 PARK AVE./NEW YORK 22, N. Y.
YES 55

Send____ No. 104 S&M “Job-Tested”
Polishing Kits. | am enclosing $7.95 for
each. (Price in Canada is $8.80 ). No ship-
ments outside U.S.A. and Canada.

Name

(please print)
Addrass,
City Zone State

21



Answer to TV Crossword Pu
on page 91
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new you'll find you are In for tempting big re-

- ports on all the worthwhile new mobile homes

'deaS? and travel trailers—colorful “camera tours”
through America's most exciting parks—ex-
pert articles for your more enjoyable and
profitabie mobile home living. For new sub-
scribers, mail the coupon below,

~_PTHE NEXT 10 ISSUES $2.69

andbeadeade LD T T T T ST e pp——

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

the money-saving rate of only $2.69 for
the next 10 issues. 0

O Payment enclosed O Bill me later

Name

(please print)
Address

City State.
Outside USA and Canada, add $1

ten pages back in the

MAN and many others,

LIMITED EDITION
Rush cash, check or M.0, Sorry no

BOX 69856, DEPT. D-36
K LOS ANGELES 69, CALIFORNIA

A book of the most fantastic

MANY WITH Stories, photos and illustra-
ARTIST tions you've ever seen; at
ILLUSTRATIONS least not since you used to

pass them along on typewrit.

old days". Straight from the
rare originals with every de-
FABULOUS tail intact, every description

PHOTOS vivid! Your complete satis-
YOu'iL faction guaranteed!

NEVER o MIDGET & THE DUCHESS
FORGET! * YOUNG LADY & HER DOG

e | WAS CAPTIVE TO SIX WOMEN
o DAY WITH TRAVELING SALES-

SENSATIONAL
BARGAIN PRICEs l zds

PRIVATE EDITIONS

“good

coD's,

)

22

INTERESTED IN ELECTRONICS?

Of course you are! And now you can be sure you get all the
special S&M Handbooks specially dedicated to your interest—
and you'll get them automatically!

Here's what you'll gets

Electrical Handbook (2 issues) Radio-TV Experimenter (4 issues)
Elementary Electronics Radio-TV Repairs

Home Appliance Repairs Science Experimenter (2 issues)
Junior Mechanics Handbook Surplus & Salvage Projects

Think of it! 13 big S&M Handbooks. They sell by mail for $1 each,
but you save more than 26% when you order your special S&M
Electronics Group subscription, Do it now. .

13 BIG S&M HANDBOOKS ONLY $9.50

S&M HANDBOOKS, ELECTRONICS GROUP
505 PARK AVENUE, NEW YORK 22, N. Y.
1

YES Enter my special S&M Electronics Group sub-
* scription. | am to get, automatically, 13 big
S&M Handbooks for only $9.50.

|
|
|
|
[ Payment Enclosed O Bill Me Later I
|
|
|
|

Name

(Piease print)
Address.

City. Zone State.

[ e e o e e . s

-%
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NOW! send no money to
1 NT AN

SWERS TO

7V PROBLEM!

Compleie TV Info! Everything You Need to

- ALL SETSF

Kno to Make More Money in TV! Stage by Stage from Tuner to C-R Tube!

Ask any questions about transistor circuits,
printed circuits, flat CR tubes, color, test instru-
ments, design factors, trouble-shooting 1n field or
shop—in fact, ask any HOW or WHY about any
TV receiver, part, stage, or function ... and you’ll
find the answer in seconds in this once-in-a-life-
time 7-Volume TV Library!

And along with the answers youll get big
schematics, photos, wave forms, check-points and
key-point analysis. PLUS working applications
that have been checked-out with expert bench
and lab men in every detail. PLUS basic engi-
neering data if you want it . .. ready for your
use at the work bench.

This is the kind of TV info youll use to make
money and build your rep. It's all yours in this
7-Volume Library, DESIGN AND SERVICE OF
TELEVISION RECEIVERS.

Can Save You Time and Trouble—Earn You
Extra Dollars Day After Day!

Whether you work for yourself or for an em-
ployer, whether or not you have had technical
training—here is ever-READY TV info backed
with every possible aid to quick, effective use.
This great TV library will help you upgrade your
work, upgrade your income and be fully prepared
for the jobs of the future.

The publishers okayed an invesiment of
$300,000 in these books. It took Harry Thomas,
Supervisory Engineer of Federal Electric, and a
staff of 30 technician-writers two years to pro-
duce it. Now I want you to see what a time-
saver, work-saver, money-saver it is to know the
answers.

Send for the First 2 Yolumes
To Use 30 Days At Our Risk

Test the first 2 volumes for 30 days without tak-
ing a cent out of your pocket. Test them on your
problems—on your jobs. See how the unique,
stage-by-stage arrangement practically pulls you
to the info or illustration you want. How test in-
struments are shown as though on the job, with
time-saving ways to use your VTVM with 1f
probes, audio probes, stage-gain-checking probes
and many more ideas for getting your money's-
worth out of your testing gear. See the special
schematics. The strategic use of wave-form dia-
grams. The treatment of remote controls, boost-
ers and other accessories. The candid discussion
of every manufacturelr's line, including sets not
yet on the market.

RADIO-TV EXPERIMENTER

\

Supply Limited! Order Now!

Your first free-examination volumes are ELE-
MENTS OF DESIGN AND SERVICE IN TV
SWEEP OSCILLATORS and ELEMENTS OF
DESIGN AND SERVICE IN TV AG.C. CIR-
CUITS. Go through them. Test them. USE them
for 30 days. You risk notning, can't possibly lose
anything, and your profit can be tremendous. If
you decide to keep the 2 volumes, you'll be en-
titled to receive following volumes as they come
off the press—with the same free-examination
and return privilege. Don’t be disappointed. Fill
out and mail the coupon below NOW!

Books You Can't Afford to Be Without!
e TV Sweep o TV Dutput & Defiection
Oscillators Systems

e TV A.G.C. Circuits o TV Video Amplifiers
© TV Picture Tubes e TV Tuners & LF. Amplifiers

o TV Sync Separators & AFC Systems
Never before this wealth of trouble-shooting TV info
on—~Color circuits e Transistor circuits e Printed
circuits ® Short-neck tubes e Miniaturization e Wide-
angle tubes e Boosters e Couplers—Master an-
tennas o Installation e Test instruments . . . and
much more!
PLUS facts and figures on—Measured average volt-
ages o Actual waveform ampli-
tudes o Power and current con-
sumption e Tubes & parts o
Rule -of-thumb calculations e

612 x 9 Black
pebble-grain
Substitution charts ® Receiver binding

performance...and much more! Handsomely
printed
— MAIL THIS NO-RISK COUPON TODAY!.— Spgal boundt—
N stay open a
I Prentice-Hall, Inc., Dept. 5747-J1 any page

Englewood Cliffs, New Jersey

I Please send me at once, for 30-day FREE exa.mination my
| sample copies of the first two volumes of Design and Serv- |
I
I

ice of Television Receivers. Volume 1 is Elements of Design |
and Service in TV Sweep Oscillators and Volume 2 is Ele-
ments of Design and Service in TV A.G.C. Circuits. | enclose
no money in advance. At the end of 30 days, | will either |
returr the two volumes to you or | will send you only $12 in

| full payment, which is at the rate of $6 per volume. tf | |
decide to keep the first two volumes, | will then be entitled |
to receive each following volume as it comes off the press,

| for free examination and at the same low price, sending no

| money in advance.

I

11 ZONE.... STATE.......... |

L o e G — —— ——— — S ———— G S G G S S -
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FREE Catalog

;> OF THE WORLD’S FINEST
\ ELECTRONIC GOV'T
SURPLUS BARGAINS

(A
MOBILE AMPLIFIER

Used by the Navy for intercom. Fasily con-
verted into a 5 Watt Mobile I'A Amplifier. Uses
2/12A6 Tubes In Push-Pull; has Carbon Mic.
and Radio Inputs and Headsets Output. (In-
structions supplied
for converting to
Speaker.) Voltage
required for opera-
tion 12 VDC and 250
VDC 60 MA. With In-
struction Book and one spare tube. Size:
% xTx10” Wt.: 15 lbs. FCMX-

N

>
4

Vawgrse=

-

N
RN

Ay

,"

50128—Price Less Dynamotor. .$2.96
Conversion Kit with Speaker Output, Transformer, Mic. and Phone
Jacks, Switch and Cable with Plug for cigarete lighter and Inst. $2.00
mirror that automatically
MIRROR—MATIC changes angle of mirror when
strike the light cell, which actu-
ates the relay which in turn fips the mirror. Operates from 12 Volts
Light celi can be actuated by any light source; therefore can be
used to energize relays which will ring bells, turn on lights, start
Address Dept. 23 o Prices F.0.B. Lima ® 25%, Deposit on C.0.0. Orders
FAIR RADIO SALES

With 12 V. bynamotor for Moblie. $6.95
e g, Standard Automobile rearview
headlights of car in the rear
DC. Includes 12J5 Tube.
motors, ete. Bize: 10% x 2% x 114", Price. .. .. $4.50 Postpaid
2133 ELIDA RD. - Box 1105 « LIMA, OHIO

FREE INSTRUCTION MANUAL!

With purchase of 10 SCALE
SLIDE RULE — The universal
computing tool. Only $4.00.
Illustrated, self-teaching course
$2.00. Save! Combination only
$4.85. Post Paid. No C.0.D.

ALSYNCO

>j§ Dept. RTE-1, 171 S. Main, Natick, Mass.

*6.44 AN HOUR .%o
STEP INTO THIS BOOMING
$19 BIL!.ION A YEAR INDUSTRY

1 Hundreds of accidents and
losses will happen this
year in )our community.
We'll show you how to
investigate and adjust
these losses for insur-
ance companies, rail-

roads, government
offices. You buy NO tools

or equipment. You do NO
selling. You need NO prior
experience or higher education. And you
can operate out of your own home. Right
now independent Accident Investigators average $6.44 an
hour. We'll train you quickly to do the same. Start part-
time if now employed. Fill the need for an Accident Investi-
gation specialist in your area. Colorful booklet explains
everything. Absolutely no obligation on your part. No sales-
man will call. Write TODAY for FREE Booklet.

UNIVERSAL SCHOOLS, SMH-3 6801 Hillcrest, Dallas 5, Texas

24

Enjoy the Savings and
Pleasure of
Building Your Own:

Precision Decade
Resistante Box

Designed so the electronic experimenter can get
any value of resistance at 1% accuracy. Made
of precision components, this decade resistant
box offers such advantages as:

Speed . . . Fast finger-tip switching action provides any
resistznce value from 1 ohm to 1,111,110 ohms within
seconds,

Accuracy . . . Add or subtract as little as | ohm in critical
circuits with 19, accuracy.

Convenience . . . No knobs to fiddle with when chanﬁlng
from range-to-range. Carrling handle can be set to hold
the box at an easy to work angle and efficient bench-top
visibility,

Quick Assembly . . . Ordinary hand tools are all that's

required to assemble this precision instrument in less than
2 hours.

This S&M Decade Resistance Box kit carries an
unconditional guarantee of performance and ac-
curacy. If for any reason you are unsatisfied with
the performance, it may be returned within 10
days and your money will be refunded.

e e e e e e e ———

SCIENCE AND MECHANICS, Kits Division
505 Park Avenue, New York 22, New York

Add 10% for Canadlan and Forelgn orders.

Please send me............ Complete Kits and plans for
assembling the S&M Decade Resistance Box @ $24.95 each.
I understand that if I am not completely satisfied I may
return the kit within 10 days for a complete refund.

1
|
l
|
|
|

D Check or money D Send Decade Resistance I
l
|
|
|
|
|

order enclosed, Kit C.0.D. | will pay
ship postpaid. $24.95 plus postage and
: C.0.D. charges.

Name...o.voveeene.

Address. cooiennennnnninnnn..

L Zone. .. .State........

D Decade Resistance Box is also available fully
assembled and tested at $29.95,

|
g



A NEW WORLD OF OPPORTUNITY AWAITS YOU WITH
N.T.S. ALL-PHASE HOME TRAINING IN ELECTRONICS

You ¢an succeed in TV-Radio Commu-
nications ... prepare for F.C.C
License, service advanced satellltes
for industry and defense.

You can install and maintain elec:
tronic circuitry in missiles and rockets
..specialize In micro-waves, radar
and sonar.

The N.T.S. Master Course enables
you to do more, earn more in
ELECTRONICS-TELEVISION<RADIO

Yet N.T.S. Training costs no more
than other courses far less complete

There's a good reason why N.T.S. Master-Training opens a wide new
worid of opportunity for you in Electronics, Television, Radio.

Everything you learn, from start to finish, can be applied directly to all
phases of the Electronics Industry.

As a result, the N.T.S.-Trained Technician can move ahead faster, in
any direction — from TV-Servicing to Radio Communications to Space-
Missile Electronics and Automation for industry and defense. You can
go wherever pay is highest and opportunity unfimited.

Electronic circuitry, for example, Is one of science’s miracles that is
basic to the entire field of Electronics. It is used in satellites, com-
puters and space capsules as well as in today's television sets and
high fidelity equipment. N.T.S. shows you how to service and repair
electronic circultry for all electronic applications.

YOU WORK ON MANY PRACTICAL JOB PROJECTS.
You build a short-wave, long-wave superhet receiver, plus a large-
screen television set from the ground up. N.T.S. training kits contain
all the parts you need, at no extra cost. (See box at right.) You also re-
ceive a professional Multitester to use during training and on the job.

ONE LOW TUITION. You need training related to all phases of Elec-
tronics. Industry demands it. Only N.T.S. provides it.. in ONE Master
Course at ONE low tuition.

RESIDENT TRAINING AT LOS ANGELES
If you wish to take your Electronics-TV-Radlo training in our famous Resident
School in Los Angeles — the oldest and largest school of its kind in the world
write for special Resldent School catalog and information, or check coupon

NATIONAL GG SCHOOLS

- .
M.A‘%HUT\.IHU 4000 So. Figueros St., Los Angetes 37, Criif

WORLD WIDE TRAINING SINCE 190%

RADIO-TV EXPERIMENTER

You can service and repair the elec-
tronle "“brains’ of Industry —com-
puters, data processing, and other
automaticn equipment.

You can become a highly-paid TV.
Radio Techniclan, an electronics field
engineer, or succeed in your own
sales & service business.

YOU EMROLL BY MAIL AND SAVE MONEY. No salesmen means lower
costs for us, lower tuition for you.

START NOW. A whole new world of opportunity awaits the man with
Electronic Home-Training from National Technical Schools — a recog:
nized leader in technical training for 58 years.

o 19 BIG KITS

YOURS TO KEEP

_[acrune cesson | MAILCOUPON NOW FOR FREE
| |'/BOOK AND ACTUAL LESSON!

NO OBLIGATION
NO SALESMAN WILL CALL.

NATIONAL G SCHOOLS i

WORLD-WIDE TRAINING SINCE 1905

y 1 National Technical Schools, Dept. RKX-83 [}
4000 S. Figueroa St., Los Angeles 37, Callf. ’

Please Rush FREE Electronics-TV-Radio “‘Opportunity” ’
§ Book and Actual Lesson. No Salesman Will Call.

' Name Age

I
]
] |
Address ’
' Cty Zone State
[JCheck it interested ONLY in Resident Training at L.A.
) High school home study courses also offered. Check for free catalog.[]

\—--—---t---—---—
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Here is the NEW S&M
Supersensitive
PHOTO METER

NOW
complete with
carrying case

Every photographer knows that the high quality of his photos depends on the accuracy of his equipment,
Here is a precision instrument that meets the highest standards of any meter available. Modern Photography
says “This is certainly one of the most unusual, most versatile and most sensitive exposure meters at any
price today.” U. S, Camera wrote “It is as sensitive as anything on the market. [t's so adaptable—those 4
separate ranges of sensitivity have the effect of spreading the meter's scale.”

Now, the S&M Supersensitive Photo Meter is better than ever! A new plastic cap protects the probe and
permits diffused light to be read with the cap on, The probe can still be used to read direct light with the
cap removed. A new positive meter-lock in the OFF position protects the meter's needle.

The S&M Supersensitive Photo Meter uses the newest cadmium sulfide light cell to measure light levels
from 0 to 10,000 foot lamberts at ASA speeds of 3 to 25,000. It is successfully used with movie or still
cameras, microscope, telescope—as well as a densitometer. The computer gives F stops from .7 to 90 and

lists exposure time from 1/15,000 sec. to 8 hours. 43° angle of acceptance; 4 range selection; EV-EVS-LY
settings; weighs only 10 ounces.

And yet—this all-inclusive kit can be assembled with soldering iron and screw driver in less than 2 hours.

Step by step instructions make it easy—or, order your S&M Supersensitive Photo Meter, fully assembled and
fully tested. Complete with attractive carrying case.

$24.95 $29.95 $2.00

in kit form assembled carrying case only
No. 101 No. 102 No. 103
SCIENCE and MECHANICS—Kit Division /505 Park Avenue, New York 22, N. Y.
Please send the new S&M Supersensitive Photo Meter as checked below, complete with carrying case. | understand
that if | am not completely satisfied, | may return the meter within 10 days for a complete refund.

No. 101 No. 102 No. 103
0O $24.95—in kit form 0O $29.95—assembled O $2—Carrying case only

Add 10% for Canadian and foreign orders. New York City residents add 3% for N.Y.C. sales tax.
Name.

(Please print)
Address

City.

Zone State
3 Check or money order 3 Enclosed is $3 deposit, ship COD for .
enclosed, ship prepald

balance, plus postage and COD charges



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

ADDITIONAL INCOME

CAMERA & PHOTO SUPFLIES

FLORIDA LAND

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

$100 WEEKLY ssible. Compile mail-
ing lists and address envelopes for ad-
vertisers. Home-spare time. Particulars
free, Natjonal Service 81, Knickerbocker
Sta., New York City 2.

BUILD your own supersensiiive light
meter. Use newest cadmium suifide light
cell, shows ASA speeds .3 to 25,000, F stops
7 to 90 measures accurately moonlight to
bright sunlight, Send $24.95 to Kit Divi-
slon, Sclence and Mechanics, 505 Park
Ave., New York 22.

CARTOONING, COMMERCIAL ART &
SIGN PAINTING

WANT Additional Income? Earn Top
commissions taking orders for Science and
Mechanics, S&M Handbooks and a host
of S&M products. National Advertising
makes your selling job much easier. Send
$1.00 for details (refunded with your first
order). Pete Reynolds, Scilence and
Mechanics, 505 Park Ave., New York 22.

AUTO PARTS & ACCESSORIES

TRANSISTOR Ignition Coll—Instruc-~
tions. Special $8.50. Anderson Engineer-
ing, Wrentham, Mass.

STEP-by-step servicing and maintenance
articles for the mechanically-inclined,
budget-conscious owner. Now, subscribe,
and get your copies of Car Repair Hand-
book regularly. Only $3.00 for the next 4
{ssues. Order from Car Repair Handbook,
505 Park Ave., New York 22.

BATTERIES, GENERATORS

REBUILD Batteries! Complete Manual
$3.00. C.O.D. Accepted. Bayer Publica-
tions, 938AK, Betty Avenue, Neenah, Wis.

BUSINESS OPPORTUNITIES

INVESTIGATE Accidents. Earn $750.00
to $1.000 monthly. Men urgently needed.
Car furnished. Business expenses paid.
Pick own job location. Investigate full
time. Or earn $6.44 hour spare time. Write
for Free Literature. No obligation.
Universal, CMH-3, 6801 Hillcrest, Dallas
5, Texas.

VENDING Machines—No selling. Oper-
ate a route of coln machines and earn
amazing profits. 32-page catalog Free!
Parkway Machine Corporation, Dept. 41,
715 Ensor St., Baltimore 2, Md.

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

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

SIGN Painting—Instructions end Equip-
ment, Free Catalogue. Kauffmsnn Signs,
Centertown, Missouri.

J:x:’{' “\'_‘\ On'y
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How To Write 0 x=
Classified M iy
Thot Polls &8

What 10 56¥ end
yh

How 1o $

Worth s
Weight In Gold

Make your classified ad payl This hand-
book tells how—with examples; included
is @ Credit Certificate worth $2,00 to-
ward the cost of a classified ad in S & M,

For a copy of "How to Write a Classi-
fied Ad That Pulls,” send $1.80 to C. D.
Wilsan, Science and Mechanics, 505 Park
Ave,, New York 22, N. Y.

COINS, CURRENCY & TOKENS

OLD Coins Wanted. Catalogue 25¢.
Lacheen, Box 1355, Philadelphia 5. Pa.

EARTHWORMS

FLORIDA Lake Living—Homesites near
Everything. Established area. $3%0 Full
Price—$5.00 Month. Information, write
Lake Weir Shores 52, Silver Springs,
Florida. Ad 6-1070-(F-O)

FOR INVENTORS

PATENT Searches — 48 hour airmall
service, $6 00, including nearest patent
coples. More than 200 registered patent
attorneys have used my service. Free In-
vention Protection Forms. Wnte Miss
Ann Hastings, P.O. Box 176, Washington
4, District of Columbia.

HOME WORKSHOP SUPPLIES
FREE. New Catalog, 2447 Plans, Pat-
terns. World's greatest selection things
to do, make. Fun. Profit. Craftplans,
18250-H, Harwood, Homewood, Ill.

HYPNOTISM

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

MONEY-MAKING OPPORTUNITIES

WANT Additional Income? Earn Top
commissions taking orders for Science and
Mechanics. S&M Handbooks and a host
of S&M products. National Advertising
makes your selling job much easier. Send
$1.00 for details (refunded with your first
order). Pete Reynolds, Science and
Mechanice, 505 Park Ave., New York 22.

MUSIC & MUSICAL INSTRUMENTS
SWISS Musical Movements. Electrical-
Mechanical. Splelman, 131 West 42nd,
New York 36.

PATENT SERVICE

BIG Money Raising Fishworms and
Crickets. Free Literature. Carier Farm-O,
Plains, Georgia.

EDUCATION & INSTRUCTION

METHEMATICS for Electriclans only
$1.00. Adem, 5412 East Washington,
Indisnapolls, Indiana.

ENGINEERING And Art Degrees earned
throngh home study. Electronics, Me-
chanical. Liberal Arts. Maior Account-
ing. When writing specify ccurse desired.
Pacific International College of Arts &
Sciences, primarily a car dence

PATENT Searches—48 hour airmail
service, 36.00, including nearest patent
copies. More than 200 registered patent
attorneys have used my service. Free In-
vention Protection Forms. Write Miss
Ann Has'ings. P.O. Box 176, Washington
4. District of Columbia

PATENT Searches, $600! For free
Invention Record” and ''Important In-
formation Inventor's Need'' write: Miss
Hayward 1029 Vermont, Washington 5,
District of Columbia.

PERSONAL

school. Resident classes also available,
5719-T Santa Monica Blvd., Hollywood,
38, Calif.

1 made $40,000.00 Year by Mailorder!
Helped others make money! Start with
$10.00—Free Proof. Torrey, Box 3566-T,
Oklahoma City 6, Okla.

INCOME Opportunities—Dozens of suc-
cessful ways to be your own boss or to con-
duct a small business profitably on a part-
time basis. This Handbook reveals how
many franchise operations work. Send
$100 to Handbook Div., Science and
Mechanics, 505 Park Ave., New York 22

BUY IT WHOLESALE

DEALERS Cost—all 1963 Cars—$§1 00,
Petros, 5404-S South Mozart, Chicago 22

RADIO-TV EXPERIMENTER

ELECTRICAL EQUIPMENT & SUPPLIES

BUILD a high precision all purpose
tachometer, 3 ranges. Measures speeds on
tape recorders, lathes, cuttirg tools. auto
engines, many more uses. Only $16 95. Kit
Division. Science and Mechanics, 505 Park
Ave , New York 22.

EMPLOYMENT INFORMATION

FEDERAL Jobs Overseas 300 Posts in
100 Countries throughout the world Where
to upply Details $§2.00 Chase lndustries,
Box 8440S, Baltimore 34. Md.

T OVERSEAS Jobs. List $1.00. Universal,
P. O. Box 682, (A), Kenosha, Wisc.

GRAPHOLOGY Chart $100. Walter
Kazaks, 34 East 58th Street, New York 22.

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

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

EARN $10.000 Yearly Raising Angora
Rabbit Wool For Us Information 25¢.
Coin. American Angora Company, Malta-
77, Montana.

SPORTING GOODS, FISHING TACKLE,
ARCHERY, ETC.

LEARN to swim easily Teach others
Safe, sure method Guaranteed system
$1.00. Bertoncini, P.O. Bux 753, Del Mar
1, California.
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“Do I1t-Yourseif” Tube Checker
1/5 The Orlqmal Cost!
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A speclal subscription to

RADIO-TV
EXPERIMENTER

brings you more
make-it-yourself projects

4 ISSUE SUBSCRIPTION-$3

SCIENCE and MECHANICS / Radio-TV Experimenter
505 Park Avenue / New York 22, N.Y.

J

PLEASE Enter my special 4 issues subscription to O I enclose $3
RADIO-TV EXPERIMENTER, starting with No. 659 O Bill me later

NAME.

(PLEASE PRINT)

ADDRESS.

—ZONE STATE—

L S S —

RADIO-TV EXPERIMENTER



EDITORIAL

What's All This 'Noise?

By BYRON G WELS

sion decided to protect the consumer

against “unfair acts or practices in inter-
state commerce.” The Federal Trade Com-
mission Act also makes it “illegal for one to
engage in Unfair methods of competition.”

The question boils down to exactly what do
the words “high fidelity” really mean, and
when a manufacturer so labels his equip-
ment, how can you tell if the public is being
defrauded?

In order to establish good and proper stand-
ards, the FTC solicited comments from vari-
ous groups and individuals. Among these was
the manufacturer’s organization, the Elec-
tronic Industries Assn. The EIA proposed a
standard based on the following steps:

A questionnaire was sent to 1000 firms and
individuals asking their definition of the term
“high fidelity,” with their suggestions for a
practical certification procedure. One hun-
dred and fifty-four replies were received.

An ad hoc committee was formed which in-
vited the Institute of High Fidelity Manufac-
turers to form a parallel committee to meet
with the group from EIA and try to resolve
the problem.

When they received no response to this in-
vitation, the committee informed the FTC
that it would limit its endeavors to recom-
mending minimum standards and certifica-
tion solely for factory-assembled “packaged”
phonograph units.

The first draft of these recommendations
was circulated to the 154 firms who responded
to the original questionnaire, for comments.

All in all, the standards proposed by the
EIA are minimal, for they are indeed loose.
Perhaps H. H. Scott, a long-time manufac-
turer of quality hi-fi and stereo equipment
sums it up best: “Frankly, this definition of
hi-fi sets the art back at least 30 years. . . .
The adoption of the EIA proposed standards
for high fidelity could do very serious harm
indeed. . . . The set manufacturers almost
certainly would trumpet that their equip-
ment met ‘government standards for high fi-
delity’. . . . Overall, this would be a cultural
step backward, not forward.”

RECENTLY, the Federal Trade Commis-

RADIO-TV EXPERIMENTER

Finally, the Federal Trade Commission was
contacted and they make very clear indeed
that their purpose is a conscientious one.
While the EIA caused a good deal of hoop-la
with their proposal, the FTC is not going to
be browbeaten into a quick decision. Ob-
viously, the EIA is doing their best to protect
the mass of manufacturers whom they repre-
sent. The FTC on the other hand, is attempt-
ing to protect the buying public.

The FTC went on to say that they have re-
ceived several constructive suggestions re-
garding this problem, and they invited Rabro-
TV EXPERIMENTER to submit its thoughts on
the matter. For your own consideration, here,
in essence, is what we recommend:

High fidelity is a relative thing, and the
only sure way to protect the consumer is with
several categories for high fidelity equipment,
not with the either “yes” or “no” label.

To set up standards, the equipment must be
tested with a fixed load resistor, and tested
at its full rated output. A standard range of
frequencies must be applied to the input
terminals, and the frequency response will
be measured at the output terminals, across
the load resistor.

Frequency response will be considered
“flat” only. . . . No allowance will be made
“so many db down” at the low or high end.

There should be perhaps five categories
of equipment, each to be determined by the
flat frequency range of the equipment at fixed
loads and at full rated power.

These categories could be identified by let-
ter prefix or roman numeral prefix.

In this way, the manufacturer is required
by law to specifically state the area of quality
into which his equipment falls. While the
manufacturers today are inclined to like the
present system (the only added cost now is
for a label reading “hi-fi”), it will be found
that quality and price will be closely related.
We're sure that the public in general and
the manufacturers of high quality equipment
will appreciate this, but until some positive
decision is reached and passed into law, the
public must rely on careful purchasing and
caveat emptor!
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Amateur radio television needn‘t be terribly expensive. K6IPR operates modestly with surplus gear and does well.

Getting Started in

By FRED BLECHMAN K6UGT
and PAUL MERRIMAN K6IPR

MATEUR television is not new, but
A since the Federal Communications

Commission approved the use of the
420-450 mec. band for amateur television in
1957, only a relatively small number of in-
trepid experimenters have put ham-TV sta-
tions on the air. However, some recent de-
velopments promise a new revival of interest
in amateur television. For example, the FCC
recently removed the 50-watt power limita-
tion on the 420-450 mc. band except in some
areas of the south and southwest. Even in
those areas where the restriction remains,
permission to transmit more than 50 watts
may be requested on an individual basis.
Also, equipment usable for ham-TV is be-
coming readily available at reasonable prices,
with minimum “home-brewing” required to
get a good picture on the air. It appears that
all that’s needed now is a realization among

e

the more adventurous hams that amateur
TV is no longer a franchise to be enjoyed
only by the wealthy or especially brainy
ham. This article will not only offer an ele-
mentary description of the major compo-
nents of simple amateur television systems,
but will suggest ways the average interested
ham can get started in ham-TV, as well as
listing sources for equipment and further in-
formation.

License Requirements and Band Alloca-
tions. What license do you need? Any li-
censed amateur radio operator, except Nov-
ice Class, is authorized by the FCC to trans-
mit television signals in the assigned amateur
bands above 420 mc. Specifically, these bands
are 420-450 mc., 1215-1300 mc., 2300-2450 mc.,
3500-3700 mc., 5650-5925 mc., 10000-10500 mc.,
21000-22000 mc., and all frequencies above
30000 mc. As a practical matter, however,
we will limit our discussion in this article to
amateur TV in the 420-450 mc. band, since
this is the most common usage, and offers the
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You probably know that hams get on
am- the air and chat half the night. Now
XYL's (wives) must dress for the contact

maximum chance to use inexpensive, avail-
able system components.

Performance You Can Expect. As with any
radio communication, performance is a result
of, among other things, power, path and
propagation. The power is the signal leaving
the antenna, not all the energy wasted in
power conversion, coupling, line losses and
mismatching. With a 50-watt input trans-
mitter, you might get 20 watts into the an-
tenna at these frequencies. This 20 watts,
effectively concentrated by your antenna
gain, must find its way to a receiving antenna,
and any natural or man-made obstructions
will attenuate the signal. This attenuation,
plus the normal reduction in strength with
distance, constitute path loss. The propaga-
tion, or extension of the signal in spzace, is
line-of-sight at these frequencies for all prac-
tical purposes; don’t depend on skip trans-
missions. The receiving antenna must be | ) X
high enough to see the transmitting antenna  Fig. 2: The large iconoscope was used as a camera tube
for dependable signal exchange. Also, in the in surplus drone p! Smaller vidicon does same job.

|
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Fig. 3: The ““guts” of the system can often be salvaged
from military surplus materials and effect huge savings.

LR L A A S A

Fig. 4: A surplus selsyn is used to focus the camera
lens remotely. Useful if camera is out of arms reach,

SLIDE HOLDER

FACE OF TRANSPARENT SLIDE
TV SCREEN}- \OR NEGATIVE
~ PHOTOTUBE
PHOTO-
CONDUCTIVE
STANDARD P ELEMENT
v
RECEIVER PHOTOTUBE
{NO INPUT AMPLIFIER,
SIGNAL} SYNC &
BLANKING
rTrrr 77777 7 //IITGENERATOR
CIRCUITRY

FIG.5 FLYING-SPOT SCANNER SYSTEM
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case of TV reception, the incoming signal
must be considerably stronger than the just-
above-the-noise signal tolerable with CW or
voice communication; the TV signal contains
synchronizing and blanking pulses and a com-
plex spectrum of information that must get
through. All this makes high gain antennas,
which are quite small at these frequencies,
almost a necessity.

With a 50-watt transmitter, good antenna,
clear path and average receiving equipment,
a range of 25 miles is not uncommon. With
higher power and more exotic receiving units,
this can certainly be increased. Ron Olney,
W6VCF (Encino, Calif.) holds regularly
scheduled two-way contacts with “Ace” Simp-
son (Azuza, Calif.) 40 miles away, both using
antennas only 50 ft. above- the ground.
K6HXZ (Jim Kampschroer, Sunland, Calif.),
K6IPR, and W6WPD (Bob Brown, Tujunga,
Calif.) used to work each other regularly,
until K6IPR moved over a mountain'

W6ZJU (Vern Thompson) and W6VCF
are actively planning a TV repeater station
to be installed on Mount Wilson, which
should provide ham-TV contacts throughout
the southern California area. Other areas
can be expected to follow suit as the interest
increases and more hams go video.

Programming. Only three things really
limit your ham-TV programming: your imag-
ination, your equipment, and FCC regula-
tions. If you only use a flying spot scanner
(we’ll get to that later), transparent slides
or photographic negatives are your limit.
But with a live camera, you can show movies,
cover local events (parades, sports, acci-
dents), do magic tricks, or just plain make
faces. Puppet shows are a natural. Video
chess or checkers, panel shows, quiz games
or just about anything except the transmis-
sion of music, profanity or obviously improp-
er material, is possible. Your creative talents
can leap the bounds of aural transmission and
encompass the video spectrum. Lighting and
background, for example, become important
from both the technical and aesthetic view-
lp):oi;)lt; weird effects can be achieved with

oth.

What Do You Need For HAM-TV? Just
what is involved in an amateur TV system?
Look at the block diagram of a basic system
that allows transmission of live action pro-
grams. The equipment specified is that used
by K6IPR-TV at his Burbank, Calif., station,
and is representative of a low-budget system.

A much more elaborate system is used by
WG6VCF, involving two racks of equipment.
A beginner in ham-TV should not be over-
come by the apparent complexity of some
systems, since they are all composed of fun-
damental blocks added together. Getting on
the air can be accomplished for less than
$50, if you salvage most of the parts from
old TV sets.
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Denson Electronics Corp.
Longview St.
Rockyille, Conn.

Cameras (new, used, surplus), lenses, surplus
transmitters, vidicon tubes, etc.

U. S. #1 Electronics
1920 E. Edgar Rd.
Linden, N. J.

Surplus cameras, transmitters and power
supplies.

Barry Electronics
512 Broadway
New York 12, N. Y.

Closed-circuit cameras and equipment.

Space Electronics Co.
218 W. Tremont Ave.
Bronx 53, N. Y.

T-179/ART-26 35 watt 300-600 mc. trans-
mitter.

J. J. Glass Co.
1624 S. Main St.
Los Angeles 15, Calif.

APS-13 transcciver, other surplus.

Where To Get The Equipment

HAM-TV equipment is still relatively rare or expensive, but your local
electronic surplus houses might have some. The following companies
are among those that may be contacted for further specific information
and prices. Don’t just ask for all the information they have; specify your
interest, such as surplus cameras, new cameras, transmitters, etc.

FM Surplus Sales Co.
1100 Tremont St.
Roxbury 20. Mass.

Motorola T44A-6 450 mc. 18 watt mobile
transmitter.

Closed Circuit Television Dept.
Radio Corporation of America
Ruilding 15-6

Camden 2, N\. J.

TV-Eye camera, power supply, controls and
cables: $495.

Packard-Bell Electronics
Industrial Products Dept.
1920 S. Figueroa St.
Los Angeles 7, Calif.

Complete high quality transistorized vidicon
camera, including power supply, cables and
control box: $695.

Columbia Electronics
4365 W. Pico Blvd.
Los Angeles 19, Calif.

Surplus cameras and transmitters.

Basic System Description. Briefly, the sys-
tem at K6IPR-TV consists of a live-action
surplus iconoscope camera and power supply
which convert the viewed scene to video sig-
nals with a 4.5 mc. bandwidth and the stand-
ard synchronizing pulses. This complete com-
posite video signal is fed through coaxial
cable to a video amplifier and modulator
which in turn is used to grid modulate the
linear amplifier stage of a home-brew 438 mc.
crystal-controlled transmitter. An external
power supply furnishes the required B-plus,
bias and filament power. The transmitter out-
put is carried by coax to a transmit-receive
relay (coaxial type), allowing the use of the
same high gain antenna alternately for trans-

RADIO-TV EXPERIMENTER

mitting and receiving. From the coaxial relay
the signal is fed through a balun coil (imped-
ance matching transformer) and low-loss
tubular twin-lead to the collinear 12-element
UHF antenna. For receiving, a slightly modi-
fied tuned-line type Dumont UHF tuner is
used to change the received signal to what-
looks-like VHF Channel € to the standard TV
receiver. Monitoring of the outgoing signal
automatically appears on the TV receiver,
due to signal proximity and relay switch leak-
age; alternately, the video signal can be fed
directly to the TV set (with the slight modi-

-fcation of adding a video input jack) to allow

tuneup and adjustment monitoring without
broadcasting. (Continued on page 136)
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Kit Parade-
The CONAR Custom Seventy Television Set

After this report was completed, it was sent to the manufacturer, Conar Instruments.
Mr. Jack Thompson, manager, commented on the report, and his comments are reproduced
with the article. They have been inserted in italics, following appropriate paragraphs

By BARNEY GERALDS

is that when its finished, the handsome

appearance looks like anything but what
you'd expect a kit-type TV set to be! It isn’t
big or boxy, and it performs beautifully—but
we're jumping the gun.

And we're blushing already!

Opening the Kit. When you get the kit, you
find that almost all the small parts are pack-
aged under plastic which is vacuum-sealed to
corrugated cardboard. Each step in the con-
struction is related to a package of parts, so
you can put aside the later packages until you
get to them. During the unpacking of the
parts for the first steps, you will find a razor

PERHAPS the nicest thing about this set
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blade to be a handy accessory, for there’s
one heck of a job breaking through that
tough plastic without one.

Our customers tell us the package is a
whale of a lot better than a little brown en-
velope with parts dumped in. Its also an ex-
cellent way to use up old razor blades lying
around the house.

We're happy to report that all of the parts
were there, and we didn’t have to go scamp-
ering down to the local radio emporium for
such things as additional lengths of wire.

For customers who like to scamper, we’ll
arrange to leave out a few parts. There’s a
slight additional charge for this service.
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Fig. 1: When you get the boxes open, the vest array
of parts might throw you, but follow instructions.

Fig. 3: The front of the chassis with most of the me-
chanical parts in plaoce. Note crayon mark ““Front."”

The instruction manual is complete and
easy to follow, even for a novice. Of course,
the old hue and cry of “Read the Book” still
applies.

Starting Construction. The secret of success
is to work slowly and in small gulps. The en-
larged diagrams are a tremendous help and
should be referred to often.

Your author ran into one problem here,
and this was the confusion regarding which is
the front of the chassis, and which is the back.

Your author also failed to read the book.
We supply a crayon for marking front and
rear of chassis. You'll love our crayons.

This confusion was finally brought home
during a later procedure, when it was found
that some of the terminal strips had no wires
to be connected to them, and on the other side
of the chassis were lots of wires with no strips
to connect ’em to. We had to remove a few
screws and replace several parts before we
got straightened out. To avoid future errors,
the chassis was plainly marked.

Or better yet, follow instructions.

The only area of difficulty that was en-
countered in the wiring was making the con-
nection to the high voltage socket coror.a ring.

Some customers thought the corona ring
was a cigar band. We revised the manual to
clear this up.

The set works, so apparently the problem

RADIO-TV EXPERIMENTER

Fig. 2: Lleave all components in place under the
plastic on the corrugated cardboard sheets.
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Fig. 4 Instruction book is supplemented by large,
easy-to-read sheets. Simple tools are all you need.

was overcome despite many misgivings when
it came time to throw the switch.

Test Results: When we got the set work-
ing, alignment was an easy problem. The in-
structions are clear and concise on this score.
There are a few negative comments, and
these will be reflected on now.

We'd rather you stick to positive comments
but go ahead.

The back of the set is marked with certain
screws that can be removed so that the back
comes off and leaves the chassis attached to
the cabinet. As the holes were all the same
size the screws must ALL be removed in
order to open the back, and of course, when
the screws are all removed, the chassis slips
away from the cabinet. We corrected this ob-
vious fault by taking a tapered reamer to
two of the mounting holes on the back cover,
and with these holes larger than the screw
heads, these two screws remain in place and
keep the chassis on the cabinet regardless
of the other screws holding the back.

Ah ha—caught you again! The book clearly
tells which screws to remove. Maybe we
should supply a tapered reamer for kit build-
ers who don’t like to read

While the seldom used controls are easily
accessible on the back of the set, there is one
that seems to be missing, and this is the hori-
zontal hold, or lock. It ic located inside the
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Fig. 5: Picture tube is assembled to cabinet, sand-
wich style. Tube and cabinet are one after assembly.

Fig. 6: Rear view of chassis shows printed circuit
board that saves lots of hard labor. Hole is for tube.

Fig. 7: The rear of the set with the back cover removed, shows clean layout. All tubes are
accessible.

back of the set, near the ringing coil with
which it is associated. Here again, we did a
minor modification by drilling an access hole
in the back and extending the shaft of this
control with a shaft coupler.

Normally—in a properly assembled set—
you adjust the horizontal hold once and for-
get 1it.

While you assemble your set, watch out for
the wires associated with the speaker and
output transformer. Use ample spaghetti
where its called for. At one point, after a
minor service problem that had nothing what-
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ever to do with audio, we restored the
chassis to the cabinet only to find that sound
was missing. Turned out that a bare wire
from the output transformer to the speaker
was shorted to ground when the chassis was
slipped into the cabinet. Redressing and tape
restored sound.

-See—you saved yourself a $7.50 service
charge right there.

On the whole, the set looks beautiful and
the performance is every bit as beautiful. The
unit operates completely free of trouble, ex-
cept for the troubles that you WANT de-



Fig. 8: Rear of chassis, partially wired. Dog-house
will be ihstalled over high voltage section later on,

Fig. 9: Servicing is simply a matter of removing
back, sliding chassis toward rear for accessibility.

veloped! We've learned more about how to
set up a yoke and make basic adjustments
that are usually factory-performed on com-
mercial sets. The instruction book is educa-
tional, and this is to be expected, for Conar
(COmpany NAtional Radio) is a division of
the National Radio Institute.
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Too bad there’s not more about technical
design of the Custom 70. Transformer power
supply, bonded pic tube. 3 stages of video LF.,
new high-gain tuner and one full year guar-
antee are features hard to find in commercial-
ly manufactured sets priced under $200. Any-
how, that's our opinion.
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Fig. 10: Arrows on back of set indicate screws to remove to gdin access to interior. Note rear controls.
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Amplifier
Mixer

By FORREST H. FRANTZ Sr.

Blend and control three separate inputs into a single output

ANT to feed more than one input into
Wa tape recorder or an amplifier that
only has one input? It’s easy. This
unit provides the capability. You may wish
to use two mikes and a record player, or one
mike and two record players to secure dra-
matic sound effects and narration set to music.
This mixer can be built from parts costing
around $5, in a matter of a few hours. It's
very compact (1% x2% x4-in.), and it's
housed in an aluminum case.
Why Use a Mixer? Suppose you want to
connect three input devices such as a micro-

Lamd .

phone, a radio tuner, and a record player to
a tape recorder that has only one input jack.
The first thought might be to connect every-
thing in parallel. The trouble with this
though, is that unless each of the input de-
vices has its own volume control, you have
no control of the sound level between the in-
dividual units. Although the tape recorder
volume control will control the conglomer-
ated input of the three devices, there's no
way to fade or increase the volume of one
relative to the others.

The next thought then, might be to go to
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R7 (BOTTOM} R6(TOP)

Fig. 1: With the bottom cover removed, the simple
wiring and facile parts placement becomes obvious.

a circuit in which each of the input devices
has its own volume control. But, the controls
interact.

You can get around interaction by using
the mixer circuit of Fig. 4. A volume control
is provided for each of the inputs. The 220K
series resistors (R2, R4, and R6) isolate the
controls from each other and minimize this
interaction. The one megohm mixing resistor
(R7) completes the circuit to ground. The
series resistors cause a small loss in signal
strength. But the loss for all practical pur-
poses is negligible.

With the mixer then, you can control the
volume for each input channel separately.
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Fig. 2: The completed unit presents a handsome appear-
ance and doesn’t toke much space. Finish with decals.

You can control the volume of the entire
signal combination with the volume control
on the tape recorder or the amplifier.

The mixer must be thoroughly shielded to
prevent stray hum pick-up. And it should
be housed in a sturdy case to withstand rough
handling.

Construction: The mixer case is a standard
purchase item. Use Fig. 3 as a guide for
drilling the holes. A total of seven holes is
required. Mark the hole positions \with a
punch. Leave the case assembled to drill
Drill ¥-in. starter holes and enlarge to size
with suitable drills or a taper reamer. Clean
off burrs and remove chips from the case.

Cut the potentiometer shafts to a length
of 3%-in. Place the part of the shaft to be dis-
carded in a vise, cut with a hacksaw, and
catch the control as it falls free. Mount the
volume controls and the jacks on the case.
Use Fig. 2 as a guide. Bend and solder the
single lug tie-down point to the ground lug
on J2. Use rosin core solder and a clean
soldering iron.

Proceed with the Wiring: Use Figs 2
and 4 for guidance. Connect the grounded
sides of the volume controls and jacks with a
piece of bare wire. Connect the center termi-
nals of the jacks to the high terminals of the
respective volume controls. Connect a 220K
resistor from each of the volume control cen-
ter terminals to the insulated (not grounded')
tie-down lug. Connect a one megohm resistor
between this point and ground. Connect the
center wire of the shielded conductor to the
junction of R2, R4, R6, and R7. Use a solid
piece of wire to connect the shield to ground.

Use about 3 ft. of Belden No. 8401-shielded
wire. Be careful not to overheat the shield
while you're soldering, or you may melt the
insulation and end up with a short.

Connect the phono plug (or a plug to match
the particular recorder or amplifier that you
wish to connect to) on the other end of the
shielded wire. Center wire connects to cen-
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ter pin and shield connects to plug shell.
Fasten the back of the case and the knobs
and you're ready to go.

The jacks are mounted directly above the
respective controls, so there shouldn’t be any
identification problems. If you wish, you can
label the jacks (input 1, 2, 3, phono, radio,
mike or whatever you wish) and you can
scribe pointer lines in the knobs. You can
mark directly on the case with India ink, you
can use commercial decals, or you can type
on white paper and fasten to the case with
cellophane tape. Make pointer lines on the
knobs by making a recessed line with the
corner of a triangular file and filling with
white India ink.

Reminder: This mixer is designed to take
inputs which do not econtain dc voltages. Dy-
namic and crystal microphones and phono-
graph cartridges have outputs that are free
of dc voltage. Most radio tuners have out-
puts that do not contain dc voltages. If a radio

tuner which you intend to use with a mixer
has dc in the output, connect a .1 mfd., 600 v.
capacitor in series with the high side of the
mixer input. The presence of dc can be de-
termined by checking to see if an output
capacitor has been incorporated in the tuner
or by checking the tuner output with a dc
voltmeter.

MATERIALS LIST—RECORDER/AMPLIFIER MIXER

R2, R4, R6 220 K, 1, watt resistors

R7 1 M, 1, watt resistors

R1, R3, R5
(Lafayette VC-38)
phono jack, single hole mounting

Pl phono plug (Lafayette MS-373)
single lug tie down strip (Lafayette
three miniature knobs (Lafayette MS-185)
single conductor shielded wire (see text)
case (Premier PMC-1002)

Parts for this project may be obtained from:

Desig. Size and Description
1 megohm miniature potentiometers
J1,J2,J3
(Lafayette MS.568)
MS.231)
1% x 2% x 4” grey hammertone miniature
Lafayette Radio, 111 Jericho Tpke., Syosset, L. I., N. Y.

Germanium Crystal Diode Connector
for Experimenters

e With the increasing popularity of germa-
nium crystal diodes, radio experimenters and
crystal set builders are continually changing
these crystals around from one circuit to an-
other. The wire leads become shorter and
shorter from continual nicking, bending,
or soldering, and sometimes the leads break
off at the body of the crystal.

= =

e

To avoid these troubles, make a connector
consisting of a pair of twin Fahnestock clips
mounted on a strip of Bakelite (see photo).
Insert the crystal diode in one side of the clips
and make connections to the diode on the
other side of the clips as shown. This device
also allows two crystals to be connected in
parallel, as is sometimes done to increase the
current-carrying capacity of germanium di-
odes. If you do not have a pair of twin clips,
simply fasten four clips to a Bakelite or wood
base. To insert a crystal into the clips simply
press both clips at once and slip the leads
into the clips one at a time. This method
makes it unnecessary to bend the leads at all.
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Tilting-Head for Microphone

oy~ SET SeAEw

1% o MALE MICROPHONE
CABLE CONNECTOR

PLASTIC -COVERED 28
4 GAGE SOUD COPPER WIRE,
37057 LONG

FEMALE  MICROPHONE
CABLE- CONNECTOR

SET+SCREW

i

’ 2o, wicaopnong
STAND
—
3

® If your small- or medium-size mike is not
equipped with a tilting device, make this
simple, neat looking tilting-head which will
hold it securely at any desired angle without
need for turning thumb-nuts or screws. Re-
move the cord-protecting springs from the
cable connectors, force a connector onto each
end of the #6 gage copper wire for a snug
fit, and tighten the set-screws on the con-
nectors. The % in.-27 threads on the connec-
tors are standard mike threads which will fit
the tops of standard microphone stands, and
also the sockets on the bottoms of all micro-
phones made in the United States except
RCA, which uses a special thread. Actual
tests have shown that #6 copper wire can
be bent over 200 times before it will break.
When the wire shows signs of breaking, sim-
ply replace with another piece.—ARTHUR
TRAUFFER.
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M i I i
ini-Magic
By FRED BLECHMAN, K6UGT

ing, and especially FM multiplex stereo, it

is particularly important to properly tune
your FM radio or tuner. Many FM radios
are being produced without tuning indicators,
and a good percentage of these sets use ac-dc
power supplies, which do not allow the use of
the familiar “magic-eye” tube for tuning in-
dication. Recently, however, a miniature ver-
sion of the popular 6E5 “magic-eye” tube has
been produced in Japan, with certain electri-
cal characteristics allowing its use in ac-dc
circuitry. Designated the 6MES5, this new
tube is available in this country.

With the addition of a standard socket and
two or three resistors (for a total cost of
about $2.50), you can take advantage of the
small size, sensitivity and convenier.t operat-
ing voltages of this tube, and add it to vir-
tually any radio or tuner.

Before launching off into a sample instal-
Jation, let’s see what makes this new minia-
ture tube so different from the old 6E5. The
most obvious difference is the smaller physi-
cal size of the BMES5, which is 709 the length
and 704 the diameter of the 6E5. In other
words, the 6MES5 can be tucked away in about
one-third the space required for the 8E5! The
6MES5 has a standard 7-pin miniature base pin
arrangement, with a bakelite shell at the base
to allow clamp-mounting without crushing
the glass envelope. The 6MES is more sensi-
tive than the 6E5, which means that less con-
trol voltage is needed to close the eye (Fig.
5). Consequently, weaker stations will be in-
dicated by closure of the “eye.”

The operating voltages of the 6ME5 are of
particular interest; as little as 125 volts is
adequate for the target and plate, and a
standard 6.3 volts is used for the filament.
Perhaps most important is the filament cur-
rent rating of 150 milliamperes, allowing the
6MES to be used in standard 150 milliampere
series-string ac-dc radios!

Using the Tube: How do you use the
6ME5? To best illustrate a practical applica-
tion, the schematic (Fig. 2) and the photos
show the 6MES5 installed in a Granco FM
radio. Normally, a bracket and clamp ar-
rangement would be used to mount the tube;
here, two conveniently placed unused plastic
supports behind the front panel are utilized.
The 6ME5 projects slightly through a hole
cut in the panel, and is cemented to the plas-
tic supports after it is properly oriented as
described later. The tube may be mounted
vertically if more convenient, but this might
lead to a viewing problem. (A small mirror

|N THESE days of increased FM broadcast-
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Almost one-third less space is required for the 6MES.

Ac-dc sets can have tuning eyes. Small size does it.

mounted at an angle above the eye can be
used for viewing from the front, if necessary.)

The 7-pin miniature socket plugs onto the
base of the 6MES5. A five-wire harness carries
the required voltages. The added resistors
(three, in this case) are mounted right at the
tube sccket for convenience.

Electrically, the connections are straight-
forward. Since, as previously described, this
tube has a 6.3 volt 150 milliampere filament
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rating, it may be used in series with the ex-
isting tube filaments. In the Granco, it was
most convenient to break the series-string
at its beginning (pin 4 of the 50C5). Since
the 6MES filament (pins 3 and 4) is isolated
from the cathode, it is not necessary for
either side of the filament to be grounded,
and it may be placed in the series-string at
any convenient point. Although the voltage
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THE MAGIC-EYE TUBE

across the existing tube filaments is reduced
about 5%, there is no effect on performance.
(Most circuits are designed to work at line
voltages down to almost 100 volts on a “nor-
mal” 117 volt line. This is a greater variation
than the 6MES5 introduces.)

The B-plus voltage in typical ac-dc sets is
sufficient to supply the necessary plate (pin
2) and target (pin 5) voltages to the 6MES.
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FIGURE 2

It can usually be found at the B-pl s side of
the output transformer, or at the rectifier
cathode. A 1 megohm, % watt resistor (R1)
must always be wired between the plate and
target of the 6MES5.

The cathode (pin 7) of the 6ME3S must be
grounded. In ac-dc sets, this is the B-minus
(negative) side of the large-value electro-
lytic capacitors in the power supply. In most
ac-dc sets, the chassis itself is not B-minus;
in the Granco units, however, chassis is B-
minus.

The control voltage fed to the grid (pin 1)
of the 6ME5 must be negative. In an FM
tuner or radio, the ratio detector circuitry
includes a 2-10 microfarad electrolytic capaci-
tor: the voltage across this capacitor is a
measure of the signal strength of the received
station. Simply connect the negative side of
this capacitor to the 6MES grid through a 10
megohm resistor (R2). If the voltage is too
high and closes the eye, add R3 (Fig. 2) as
required to form a voltage divider, thus feed-
ing only a portion of the voltage to the 6MES
grid.

If your FM set uses a discriminator instead
of a ratio detector, the control voltage can
be found at the point shown in Fig. 3. The
limiter tube follows the last IF amplifier, and
precedes the discriminator tube.

In the case of AM receivers, the AVC
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(Automatic Volume Control) voltage, as
shown in Fig. 4. should be used to control the
grid of the 6MES5. The top of the volume con-
trol in the receiver may also be used to sense
the incoming signal strength.

Before cementing or clamping the mini-
magic-eye into its firal position, turn the
radio on and note the position of the shadow
in the eye. Rotate the SMES until the shadow
is at the desired position and then cement or
clamp.

The use of the 6ME5 in other applications
can follow the same general procedure. De-
termine a location for the tube, and a means
for holding it in position. Follow the sample
schematic (Fig. 2) for wiring connections.
In transformer-operated sets, of course, the
¢MES5 filament is merely put in parallel with
the existing tube filaments, and the B-plus
(up fo 200 volts maximum) can be found at
the plate or screen grid pins of just about
any tube. Ground, as already described. may
or may not be the chassis: the surest spot to
use is the negative side of the power supply
filter capacitors.

The versatility of the 6MES leaves very
little to be desired, and the small effort of
adding it to existing equipment, or designing
it into new equipment, is well worth the
modest investment of time and money. Try
your hand at some Mini-Magic and see.
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An FM Stereo Indicator

by LEONARD FELDMAN

LMOST every major population area in
A the United States now has one or more
FM stations broadcasting stereophonic
programs during all or part of their “on-the-
air” time. If you consider the fact that FM
stereo is less than two years old, this new
dimension in broadcasting is enjoying an
even more rapid growth and acceptance than
did TV in the late 1940’s.

Usually, some announcement is made by a
station, telling you that a given program is
being transmitted in FM stereo. In most
cases, however, the statement is made at the
very beginning of the program, and perhaps
once, at the end. While many stereo record-
ings have a great deal of stereo “elfect,” still
more are often more subtle in their “spatial”
or “dimension” effects. It is often difficult for
the casual listener, quickly tuning across the
FM dial, to tell whether a given program is
in stereo or not. To solve this problem, many
manufacturers of FM stereo receivers and
stereo adapters have incorporated some sort
of indicator on their equipment which in-
stantly tells the user whether or not a station
is, in fact, broadcasting stereo. In most cases
the device is a small indicator light which is
automatically illuminated when an FM stereo
station is tuned in.
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If you own FM stereo equipment which is
not equipped with such an indicator, this
project is for you. For less than five dollars
worth of material, you can build a separate
stereo indicator which is easily connected to
any existing FM stereo receiver or tuner.
Power requirements for the stereo indicator
are quite low, since the entire unit consists of
one dual-triode (12AX7) tube which draws
about one milliampere of current at a B4
voltage of approximately 200 volts, de and a
filament current of 300 milliamperes at 6.3
volts, ac. These voltages are almost always
available from your present amplifier or re-
ceiver; a glance at the schematic of your
present equipment will indicate where to
wire in for the necessary power.

A photograph of the completed stereo indi-
cator is shown in Figure 1 and a schematic
diagram of the device is shown in Figure 2.
In order to understand how the device is able
to sense the presence of a stereo broadcast
and indicate that fact by lighting a neon light,
a brief explanation is needed concerning the
nature of the broadcast stereo signal.

How the Unit Works: Whenever stereo is
broadcast, part of the signal is a steady, low
level tone having a f{requency of 19,000
cycles. While most people cannot hear so
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high-pitched a tone, most dogs and some
young ladies can barely perceive its presence
in a quiet room. Accordingly, there are cir-
cuits in an FM set which ultimately attenu-
ate this steady tone so that it never reaches
the loudspeaker. Nevertheless, this 19KC sig-
nal is a very important element in the un-
scrambling circuitry which separates the
complex incoming signal into scparate left
and right channels. Since this tone is only on
the air when stereo is being broadcast, it will
be used to supply the trigger circuit which
results in the lighting of the indicator.
Examining Figure 2, the input jack to the
indicator (J1), is connected to the multiplex
output of your FM tuner. wheie the total
audio signal (including the low level 19,000
cycle tone, in the case of a sterco broadcast)
is present. (Those of you who have all-in-
one FM stereo sets don't despai~—we'll tell
you where to hook in later.) The network
consisting of C1, R1, L1 and C2 serves to
reject the normal musical frequenci~s and
accept the low amplitude, 19.00C cycle tone.
The parallel combination of L1 and CZ s a
parallel resonant circuit tuned to 19.000
cycles exactly. Thus, only frequoncies at or
about 19,000 cycles will be passed to the rid
of the first triode for further amplification.
The plate of this first triode is connected to a
second parallel resonant circuit which is
again responsive to 19KC (and which further
discriminates against or attenuates all other,
audible frequencics). The amplified signal is
then passed through a coupling capacitor C-5
and applied to the 1N34 diode. The diode is
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polarized in such a way that a negative recti-
fied voltage will appear at the grid of the
second triode whenever a 19KC signal is
present. Capacitor C6 filters this rectified
voltage, rendering it ripple free, negative
dc voltage.

Triggering of the neon indicator bulb is
accomplished by the action of the second
triode tube. Assume, for the moment, that no
stereo signal is tuned in. There will then be
no negative voltage at the grid of the second
triode. Since the cathode of this tube is con-
nected to chassis ground, the tube is operat-
ing with no bias at all. Under these circum-
stances, the tube will attempt to conduct
heavily. As it attempts to do so, a very great
voltage drop will take place across the plate
load resistor, R5, resulting in very low plate
voltage. In the circuit shown, these conditions
stabilize so that the measured plate voltage
at pin 6 of the tube is around 45-50 volts de.
The neon indicator lamp is connected from
pin 6 of the tube to ground and therefore has
the same 45-50 volts dc across its terminals.
It is characteristic of small neon lamps that
they will only glow when voltages of around
60-65 volts or more are applied across the
terminals. Therefore, when no stereo signal
is tuned in, the lamp will remain dark.

Next, consider what happens when a 19KC
signal is present. As mentioned earlier, such
a signal will result in a negative biasing volt-
age at pin 7 (grid) of the triode. This nega-
tive bias results ir. decreased current flow
throueh the tube, which in turn results in
less voltage drop across R5 and higher plate
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voltage. As soon as the plate voltage reaches
60-65 volts, the neon tube fires or glows, indi-
cating the presence of an FM stereo signal.
Construction Hints: We built our indicator
on a small chassis, measuring about 1x2x3-
in. deep, but would suggest something a bit
larger for the inexperienced builder. A good
wiring layout is shown in Fig. 3, but none of
the layout is critical and if you feel you need
room to spread out a bit, do so. If you are
now using a separate FM tuner in conjune-

RATIO DETECTOR
TRANSFORMER

_[300 MFD

FIG.3 SUGGESTED WIRING LAYOUT
FOR CIRCUIT

MAY BE

tion with a separate FM stereo multiplex
adapter, use two phono jacks (JI and J2) as
shown in the wiring diagram. This will en-
able you to connect one short shielded cable
from the MX jack of tuner to indicator jack
J1, and another cable from J2 to the input of
your multiplex adapter. (It would hardly do
to connect the indicator where the adapter
was, and have no place to connect the adapter
input. .. ... ) If you plan to tap into a com-
plete stereo receiver, only one cable con-

DIODES OR 6 AL5 OR 6H6 TUBES, ETC.

300 MFD

6.8 K

L
il

1

| 150 MMF
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nected to J1 will be required. Use shielded
cables in all cases. In this latter case the
other end of the cable is connected to the
output of the FM detector of your present
receiver, ahead of any de-emphasis networks.
Typical connection points for receivers using
ratio detectors are shown in Fig. % whereas
Fig. 5 indicates a typical hook-up where a
discriminator type of detector is used.

The choice of L1, L2, C2 and C4 is extreme-
ly important. Since the two parallel resonant
circuits must be tuned to exactly 19,000
cycles, C2 and C4 should be 5¢¢ tolerance
capacitors if you use Miller Coil #992. If you
can purchase Miller Coils #22A682RB1,
which are themselves tunable over a wide

range, then the choice of C2 and C4 is less

critical and 109 tolerance units can be used.
In the latter case, however, it will be neces-
sary to adjust L1 and L2 under actual oper-

should be higher than 470K in value. If avail-
able supply voltage is less than 180 volts, the
value of R5 should be less than 470K (per-
haps 390K). Once the indicator is installed,
you can check on this selection as follows:
If the indicator tends to light at all times
(even in the absence of a stereo broadcast),
B+ voltage is too high (or R5 is too low). If
the lamp fails to glow in the presence of a
stereo signal (or just barely glows, flicker-
ingly), B+ voltage is too low (or the choice
of R5 is on the high side).

The Indicator in Use: Once the indicator
has been connected to the rest of your sys-
tem, you need merely tune across your M
tuner dial slowly, until the indicator lamp
remains illuminated on a given station—a
stereo station. Occasicenally, if you spin your
tuning dial too rapidly, you may see an in-
stantaneous flash of the neon indicator as you

ating conditions, for which you will need an
ac voltmeter (preferably a vacuum tube
type). With the ac meter connected between
the cathode end of the diode (+) and chas-
sis, adjust both L1 and L2 in the presence of
a known stereo signal for a maximum indica-
tion on the meter (at least 1 volt ac).

If you followed the circuit explanation )
given above, you will realize that the plate gfsg ca
voltage appearing at pin 6 of the triode is €3
quite critical, for the entire on-off action of &8

pass from station to station. This is caused by
noise pulses, strong enough to momentarily
trigger the circuit and are not indicative of
stereo reception. Only when the light stays
lit are you tuned to a stereo broadcast.

MATERIALS LIST—STEREO INDICATOR
Size and Description

001 mfd 200 v disc capacitor

1 mfd, 6 volt electrolytic capacitor

1002 mfd 400 v disc capacitor

T cs 01 mtd 400 v di it
the indicator depends upon a shift of only J1, 12 Jack, phonov isc capactior
about 15 volts (from 45 to 60 or so). R5, LLL2 70 mh coil Miller #22A682RB1 or 992

. . : R1 100K Y, watt resisto
nominally shown in the schematic as 470K, R 29K x/f" e emistor

may have to be adjusted to some other value 470K Y2 watt resistor

if the B+ voltage available differs substan-  pj et roNee (ee text for value)
tially from the 200 volts in the diagram. If 11 NE-51H neon tube

more voltage is available conveniently, R3 w BAYY) GC

DISCRIMINATOR |
TRANSFORMER 1

FIG.5

TYPICAL DISCRIMINATOR
DETECTOR USED IN FM
SETS
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PARTS group right on the power tronsistor. This hondy hondful tokes up little room, does big job.

Power Amplifier Module

Did you ever wish you had a small, inexpensive amplifier so you

could try out those little signal circuits that need some boost?

By FRANK WOODS, JR.

on the voltage supply, the amount of heat

sink provided, and the value of resistor
R4 (Fig. 2). The flexibility of the amplifier
module becomes apparent later on.

Construction: Construct the amplifier on
the output power transistor Q3. Make con-
nections by twisting component pigtails to-
gether and soldering. Some of the pigtails are
insulated with spaghetti.

Wire Q2, R4, and Q3 together as a first
step. Connect end of R4 to the case of Q3
with a nut and bolt. Connect the other end
of R4 temporarily su that you can change to
another value later if necessary. Proceed
with the remainder of the soldering and wir-
ing, using Figures 1 through 3 for guidance.
Go easy with the soldering heat on transistor
connections.

Punch two holes in each end of the case

THE power output capability here depends

18

with a hot ice pick. Place the amplifier in
the plastic case.

The variables: The amplifier is ready to
use with a 6-volt power supply and an 8-ohm
speaker or a 3-volt power supply and a 3.2-
Ohm speaker in the connection arrangement.
The arrangement with a 6-volt power supply
may also be used without changing the value
of R4. The power output capability is around
Vs watt with these arrangements.

To use an 8-ohm speaker in the direct con-
nection with 3 volts or any speaker with the
transformer connection and 3 volts of power
supply, you may have to lower the value of
R4 to 390K. In any event, check the case
temperature of Q3 with your finger. If, after
a few minutes of operation, the case becomes
too hot to touch, the value of R4 should be
increased.

To operate the module at higher power out-



Fig. 1: Fitted into a miniature plastic case, the unit is in-
sulated from other equipment, presents nice appearance.

2

SCHEMATIC =
F1G. 2

put capability, transistor Q3 requires heat
sinking and ventilation, and the value of R4
must be lowered. Use a 6-volt power supply.
One simple heat sink approach is to use long
bolts through the mounting holes on Q3 and
to fasten several nuts to each of the bolts.
Another approach is to bolt radiating fins
made of sheet metal to Q3. In any event, be
careful not to short portions of the circuit
with the heat sink attachments. Then, with
a current meter connected in one of the bat-
tery supply leads, select a value of Rd that
makes the current rise to about 0.4 ampere.
Watch the current closely. If it tends to con-
tinue to rise after the connection is made,
disconnect the power supply and increase
the amount of heat sinking.

Use: Figure 3 shows the amplifier module
hooked up with a volume control for general
purpose use as a phono amplifier, PA ampli-
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PHONO

INPUT 5K VOLUME
/CONTROL

N MODULE ouT
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h|—~
POWER
SUPPLY

FIG. 3

MATERIALS LIST—POWER AMPLIFIER MODULE

Desig. Size and Description

R2 470 Ohms, %2 Watt Resistor

R3 2.7 K, V2 Wott Resistor

R1,R4 470 K, Y2 Watt Resistor (see text on R4)
C1,C3 8 mfd, 6v. Ultraminiature Electrolytic

Capacitor (Lafayette CF-102)
Cc2 100 mfd., 6 v. Ultraminiature Electrolytic
Capacitor (Lafayette CF-106)

Q1, Q2 2N1381 Transistor (Th)

Q3 2N307 Transistor (Sylvania or RCA)
1% x 2's x 1 inch Plastic Case (Lafayette
MS-156)

Parts Source: Lafayette Radio
111 Jericho Turnpike, Syosset, L. I, N. Y.

fier, signal tracer, etc. Another use for the
amplifier is to raise the available power out-
put from a transistor portable for picnic and
beach party use.

If you use two amplifier modules and
speakers, you can operatz stereo. The volume
controls may be ganged or separate as you
wish.

This module can be used in any of the
many applications for audio amplifiers. The
power supply may be flashlight batteries, a
6-volt automobile battery, or an operated
power supply with 6 volts output and a capa-
bility of supplying 250 ma. for the higher
power output arrangements. If you use a
battery power supply, ccnnect a 160 mfd., 6V.
electrolytic capacitor across the power leads
with correct polarity.

You've probably thought of several appli-
cations where this handy unit would serve
you, se don’t procrastinate . . . start solder-
ing!
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Perk Up Banijo

By ROY L. CLOUGH JR.

NE of the biggest booms in years is the
swing to folk music and the comeback
of banjo and guitar-twanging min-

strels. Up in the front of the parade is the
American classic, or long-necked “folk ban-
jo” out of style for a couple of decades, but
now in big demand. Nothing seems quite as
well suited to accompany the bawled ballad
as the chuckling, sobbing strings of the pluck-
ed banjo.

While the banjo has been away things have
happened to the other instruments: the elec-
tronically amplified guitar can fill a concert
hall with ringing chords at the twiddle of a
volume control, the four string bass can boom
out its beat like ‘muted thunder. The soft
voiced volume of the old banjo just isn’t in
the same league anymore.

It is not difficult to amplify a guitar with an
electronic pickup. The characteristic sound
of this instrument depends mainly upon the
characteristic sound of a taut steel string. The
structure of the instrument is mainly to hold
the string in such a fashion that it can be

with Electronic

played.

It’s different with a banjo. The distinctive
tone of this instrument is produced by the
interaction of the vibrating string with a taut
drumhead like arrangement upon which it’s
supported by a little wooden wedge—the
bridge. When a banjo string is plucked the
resultant tone, the timbre of the instrument,
is caused by the interferences and reinforce-
ments of harmonics between the string and
flexible head. If we try to amplify a banjo by
attaching a guitar pickup to it we find we lose
the banjo tone entirely—the result sounds
like a weak-voiced guitar. This has dis-
couraged many who have tried it. An alterna-
tive method, to attach a crystal mike to the
body of the instrument works fairly well, but
this arrangement tends to pick up noise.

Solving The Problem: A satisfactory way to
do the job is with a special type of magnetic
contact microphone. This sounds like a banjo,
it yields plenty of volume with even a small
amplifier and it isn’t noisy.

We recommend the make of mike shown irr
the drawings. Trim off one of its mounting
ears and cement it to the underside of the

TRIM OFF THIS EAR —

e —

g7

CROSS PIECE

TIGHTEN HEAD TO DESIRED TENSION
CEMENT PICKUP TO'UNDERSIDE OF HEAD
(4) CONNECT WIRES TO JACK
(5 PLUG IN AMPLIFIER

%INSTALL JACK IN BODY SHELL

@ PUSH PICKUP AGAINST HEAD BY INSERTING
CARDBOARD SHIMS UNTIL DESIRED TONE

AND VOLUME IS ACHIEVED
® STICK EDGES OF SHIMS TOGETHER AND

NECK SUPPORTING«/

- P
=
4
/

PHONE JACK
LOCATE OFF CENTER
TOWARD UPPER SIDE

——NQTE~-FEET OF BRIDGE MUST NOT
N\ BEAR DIRECTLY OVER PICKUP

‘BRIDGE

e

CEMENT TO CROSS MEMBER TO HOLD IN PLACE.

DO NOT STICK CARDBOARD SHIMS TO MIKE

S0

Z__CEMENT TO UNDERSIDE OF HEAD
WITH PLIO BOND CEMENT



Amplification

calfskin head between the feet of the string
supporting bridge. Allow time for the cement
to dry, then plug the mike in to an amplifier
and voice the instrument by inserting strips
of cardboard between the back of the mike
and the top of the neck brace until you get
the pressure required for the tone you want.
This pressure will be moderate—just enough
to keep the face of the mike fairly tight
against the head. Stick the edges of the card-
board shims together with airplane cement
and stick them to the neck brace so they
won't fall out. It isn’t necessary or desirable
to stick them to the back of the mike.

You can still play the banjo without ampli-
fication, but installation of the mike will make
it a bit quieter—and this is an advantage
when practicing. If it is desirable that the
mike cord be detachable, install a phone jack
in the body of the instrument and a phone
plug on the end of the cable. Then you won't
have to have a long cord dangling from the
instrument when you're not using the ampli-
fier. Don't use more than eight feet of cable
with this high-impedance arrangement—but
this is about the maximum you should use

Fig. 1: Rubber-covered pickup is mounted on underside
of head, beneath bridge. Cardboard shims hold in place.
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When you amplify a banjo by ordinary means,
you lose the ‘“twangy-tone’. Here's a way
to amplify and lose no veice or tone color

for any clectronic pickup. Sticking the mike
to the head does not interfere with tightening
the head brackets from time to time because
the actual movement of the skin is small.
While the familiar strident voice of the
banjo has been quicted by its amplified breth-
ren, the electric guitar and electric bhass, a
new era can down for this neglected folk in-
strument. Now it will add its ring with a
voice as loud as it was in unamplified days!

- —

—/M

Fig. 2: With proper amplification, banjo is restored to
its place with guitar and bass in folk-song combos.
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Diépatch Case
Tape Recorder

By BYRON G. WELS

larity recently, and in fact has been de-

scribed as the masculine answer to the
pocket-book! In a survey taken by the Sam-
sonite Corporation, it was found that tape
recorders (the small, portable type) figured
prominently in the contents of the average
dispatch case.

Starting from there, we mounted a Phono-
Trix portable in a Samsonite dispatch case,
and drilled a 34-in. hole to accommodate an
extension cord that runs from the tape re-
corder directly to the front edge of the case.

THE dispatch case has gained great popu-
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Start the modification by (gulp) drilling
a pilot hole in the dispatch case. Next,
enlarge the hole by using a tapered ream-
er. Install the tape recorder and run an
extension cord to o mating jack which is
mounted in the hole. Should you ever de-
cide to revert to a tape-less dispatch
case, restoration consists only of remov-
ing the tape machine and installing o %-
in. chromium plated snap-hole plug cover.

As the microphone controls start and stop on
the tape recorder, a business muan visiting
anotheroffice, or dictating on board a train or

. blane, need not open the case to get at the

tape recorder. He simply plugs the micro-
phone into the dispatch case and presses the
switch to on. When the business is concluded,
he unplugs the mike, and the entire confer-
ence is on tape.

Should you decide to restore the case at a
future date, insert a small chrome-plated hole
plug, and press some cloth Mystic tupe on the
inside.



Fig. 4: When yau ore reody to record, simply plug the
microphone into the dispatch case. Mike switches deck.

Fig. 5: The chrome-plated snap-hole plug doesn‘t mar the
appearasce of the case. Mystic tape hides inside hole.

KNOW YOUR
ELECTRONIC NUMBERS?

Match the number in the column at the left below, with the corresponding answer
in the column at the right. If you make a score of 15—excellent; 12—very good;

anything less, failure!

1. 1N652

2. 746

3. 6

4. 60

5. 27MP4

6. 16%

7. 45

8. 300

9. 455
10. 22

Width of color-TV chonnel
{me).

Power line frequency (cps).

Tope recorder tape speed
(ips).

AM radio if frequency (kc).
Record player speed (rpm).
TV picture tube.

Tunnel diode.

Electrical equivalent of one-
harsepower (watts).

Impedance of ribbon TV leod
(ohms).

Total number of Citizen's
Band channels.
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1. 80

12, 0.637

13. 1,000

14, 50FE5

15. 9
ANSWERS

NeowvhON -

12,

Vacuum tube.

Voltage of tronsistor bottery
(Eveready 216) (volts).

Amateur radio band (meters).

Number of cycles in 1 ke.

Factor by which overoge oc
voltoge is multipiied to obtain
peok voltage.

TO KNOW YOUR ELECTRONIC NUMBERS

-7
-8
-1
-2
-6
-3
-5

8 —9
9. — 4
10. — 10
1. - 13
12, — 15
13. — 14
14, — N

15. — 12
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Keep Your Tape in Shape

No tape recorder is any better than the tape used on the ma-
chine. You can guarantee the best possible results by using
the best tape wisely '

o
7
i
&
o
5
&
§

By ART ZUCKERMAN

Figs. 1, 2: Pull tape from a reel held in place by a pencil. The more easily the tape unwinds, the easier
it will low from reel to reel on the recorder. Press cellophane tape to oxide coating on tape (dull side),
and quickly yank the cellophane tape off. If any of the oxide sticks to tape, tape sheds and is useless.

gadget, and if it is one of the newer,

quarter-track machines, that makes it
twice as wonderful. You'll never enjoy the
full pleasure this marvelous device can de-
liver unless you use the right tape for the
right job—and keep that tape in good condi-
tion.

As tracks have gotten narrower, head gaps
finer, and full-fidelity speeds lower, new de-
mands have been put on these magnetic
memory ribbons, demands that tape manu-
facturers would once have considered out-
landish and impossible.

YOUR tape recorder is a pretty wonderful
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Today’s tapes must be coated densely and
uniformly enough to capture high frequen-
cies in ridiculously short lengths. They must
provide a loud, clear signal unmuddied by
noise, even though the source of that signal
is a track only half the width that was avail-
able to the old, double-track recorders. They
must get thinner and thinner, so more pro-
gram can be packed on the same old reel size,
yet they must be strong enough to cope with
normal operating tension.

The increasingly-critical requirements of
modern home recording boil down to the fact
that you can’t just go out, buy any old tape,

[



and expect to get the results you want. An
inferior tape, chosen purely on the basis of
price, will very likely rob you. It can create
unnecessary maintenance problems for your
recorder by shedding its oxide—and even par-
ticles of its plastic base—on the heads, cap-
stan, and tape guides. Then you'll wonder
why your recorder’s frequency response has
suddenly taken a nosedive, why musical
pitches don’t ring true, why you've been de-
veloping an insufferable amount of wow or
flutter.

When you want to try a new brand of tape,
you can avoid many of these problems simply
by inspecting it carefully. See whether the
edges of the tape are smooth and unbroken.
The side of the reel will have a glossy look
if they are. Frayed or torn edges on a reel
can indicate tape rippage in your tape re-
corder.

Obviously, you're not going to do too well
with a tape if its layers stick to one another
on the reel, preventing it from unwinding
freely. You can check this simply by putting
a pencil through the spindle hole of the reel
and watching how smoothly the tape un-
winds as you pull out a length.

Few things are more essential for good
quarter-track operation, especially at low
speed, than a smooth and even oxide coating.
Under these operating conditions, particles
that are too widely spaced, or actually miss-
ing, will cause “drop-out,” the literal disap-
pearance of small hunks of sound. A poor
coating will also come a cropper on those
higher frequencies. If its thickness is uneven
as well, you can expect noisy recordings with
poor dynamic range—no combinations of
crescendos and pianissimos with that kind of
tape!

You can get a good clue to the smoothness
of a tape’s oxide coating by sighting down a
length of it at a slight angle, and under a
strong light. If you ree marks, the coating is
uneven. Or you may see bumps, holes,
crushed particles, or splices, all screaming
warnings not to buy.

Finally, beware the tape that tends to cup
or curl, so that it humps in the middle. It
won’t wind well, and it won’t make proper
contact with the tape head, either. If you
lay a stretch of tape out on a flat surface,
and then find that it stands straight and stiff
when you pull out about five inches, you
know it's cupped.

So much for problem tapes. They aren’t
your only buying consideration. You'll find
that today’s market contains a variety of
different kinds of tape, to suit different needs.
To start with, there are now two basic types
of plastic backing.

One is the familiar cellulose acetate. It is
the less expensive kind, yet it is smooth,
flexible, hugs heads lovingly for topnotch

RADIO-TV EXPERIMENTER

frequency response, and cuts cleanly. For
these reasons, it is the favorite of tape editors
and the workhorse of the recording industry.

But acetate breaks relatively easily, tends
to expand and go limp under extreme humid-
ity and heat, gets brittle in excessive cold. It
also tends to dry out and thereby acquire a
bad friction characteristic which can lead to
a nasty, irritating mechanical squeal as it
passes through a recorder. While modern,
high-quality acetate tapes fight this friction
with a silicone lubricant incorporated in the
coating, the lubricant may eventually wear
away.

The other tape backing is the newer poly-
ester, better known by DuPont’s Mylar brand
name. It is extremely strong, so strong that
the stardard 1%-mil thickness will hardly
ever break in normal usage. Polyesters are
also impervious to climatic conditions and
never dry out, so they require no lubricating
additive to fight off squezl or sticking.

But even polyester has its disadvantages.
If it is subjected to a very severe stress—
and that usually means more stress than it
takes to break an acetate tape of comparable
thickness—it will stretch out of shape. Under
really severe conditions, even polyester will
break. When it does, it breaks into ragged
strips instead of parting cleanly. It is also
somewhat harder to cut cleanly. For this rea-
son, it is seldom used when tape must be
edited extensively.

Polyester comes into its own in extra-play
and long-play tapes. A 7-in. reel of conven-
tional, 11%-mil tape contains only 1200 ft. But
an extra-play reel, using 1-mil tape, contains
1800 ft. and, therefore, offers 509, more play-
ing time. And double-play tape, only Y%-mil
thick, permits the winding of 2400 ft. on a
7-in. reel. for double the old standard playing
time.

Because a thinner base is obviously a
weaker one, polyester backing is used ex-
clusively for %-mil tape and is dominant in
the 1-mil field.

If you want to make a continuous record-
ing of a very long program—especially if you
want 1o use the highest speed your machine
can deliver—these thin tapes will fill the bill.
(For example, the 45 to 48 minutes you get
from a straight, 7l%-ips pass of 1-mil tape
from a 7-in. reel equals both sides of most
long playing records.) But the %-mil variety,
though it offers a non-stop hour of recording
at 7%-ips, is very fragile and requires ex-
treme care in rapid winding. Furthermore,
both %%-mil and 1-mil tapes are particularly
susceptible to the print-through malady.

This is the tendency of a recorded strong
signal to “print” a magnetic ghost image of
itself on the adjoining layers, thereby creat-
ing both a pre-echo and & post-echo effect.
Obviously, the thinner the insulation pro-

)



Fig. 3: Mylar tapes .5 mil thick double playing time
of normal 1-mil tape. Small reel from 3-M provides
Ya-hour, at 3% ips. Audiotape reel plays 1 hour.

Fig. 5: Leader tape, an uncoated polyester saves
end wear when threading, prevents valuable taped
information from being lost. Also used for timing.

vided by the plastic base, the likelier this is
to happen. The best solution is to use a light
touch on the recording level, even if this
means a slight increase in background noise.
Storage in a cool spot also seems to reduce
the print-through effect.

Double-play tapes really shine when
they’re spooled onto the 3¥-in. reels used on
tiny, battery-operated recorders and for
sending through the mail. At 334-ips, such a
reel of Y2-mil tape delivers a half hour of con-
tinuous recording or, depending on whether
you use a half- or quarter-track machine, up
to a total of one or two hours.

Regardless of your choice of tape, you’ll
find that several handy accessories available
on the market will make it a lot easier to
handle and maintain.

The most persistent minor nuisance identi-

$6

Fig. 4: Threading tape onto take-up reel is always
a problem for neophytes. Robins’ crank-type thread-
er solves the problem for the “all-thumbs” tyro.

Fig. 6: Using 3-M tape clips will keep the tape end
on the reel whese it belongs. Keep tape from spill-
ing during storage or transit. Removes easily to use.

fied with tape is the necessity of threading it
onto the takeup reel. A tape threader made
by Robins Industries takes most of the trou-
ble out of this basic operation. It is a crank-
like device slotted to fit over the recorder’s
takeup spindle A finger on the end of the
threader’s base plate presses the end of the
tape against the reel hub. You simply crank
the handle to rotate the takeup reel until the
tape is wound on securely, then slip off the
threader.

Of course, when you’ve wound the tape
onto the takeup reel, you’ve taken it out of
use as part of the recordable total. But even
end lengths can be used for recording if you
splice leader to them for threading purposes.
Because leader tape is calibrated in 7Y%-in.
segments, it can also be spliced between pro-
gram elements on a tape to provide exactly-



timed intervals of silence. Audio Devices and
Scotch are two of the better-known leader
brands.

Another minor irritant recordists could do
without is the tape end that flaps around
when you remove a reel from its container.
Tape clips will eliminate this. They are of-
fered under both Robins and 3-Ms Scotch
brands.

A number of tape units, particularly Euro-
pean makes, use electrical contacts to turn off
the transport at the end of the reel—or even
to make it rewind and replay. This calls for
a special, metallized sensing tape to bridge
the contacts and complete the switching cir-
cuit. Scotch provides such a tape, with an
adhesive backing, in a dispenser pack. It
can be applied to either leader or magnetic
recording tape.

Splicing is performed not only to add lead-
er to tapes but also to repair breaks and to
edit programs by deleting some sections and
piecing others together. The process involves
cutting the tape and then cementing seg-
ments together in perfect, gap-free align-
ment. While the job can be done ‘ree-hand
with a pair of scissors, this is a pretty dif-
ficult operation. Using a splicer is much
easier and more accurate. It is one accessory
every tape user should have.

There are simple, mitre-block types that
hold the tape in place and provide channels
for a knife to follow. But for effortless splic-
ing, it is hard to beat the Robins Gibson Girl,
a unit that resembles a stapler.

Clamps on the Gibson Girl hold both tape
ends firmly in place below a cutting arm. One
adjustment makes the arm’s built-in blades
make a diagonal cut when it is depressed.
The excess is then blown away, and splicing
tape is applied to the butted tape ends. Then
the arm is set for trimming and pushed down
again. This makes concave cuts on the top
and bottom of the joint, to remove overlap-
ping adhesive that could gum up the tape

Fig. 7: Rubber reel holders
made by Robins lock reel
to spindles so that ma-
chine can be operated in
a vertical position. Skirt
holds tape ends in place.
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heads. These trimming cuts are very shallow
so as not to hurt a quarter-track recording.
Their hour-glass shape gives the Gibson Girl
its name.

Only special splicing tape should be used—
never ordinary cellophane tape. This will
bleed and gum up a reel.

In time, you're bound to collect a few tapes
that have been used over and over, and con-
tain nothing you want to keep. Constant re-
use may have made them so noisy that an
erase head can no longer cope with them
satisfactorily. Or you may want to put some-
thing on such an overworked tape without
fear that a spurious old recording will come
blarirg out at the end of a valued new pro-
gram.

You can clear a reel of tape completely of
all old program material—even reduce back-
grourd noise to a level lower than its virgin
state—with the help of a bulk eraser, such as
several models made by Robins. This device
is essentially a large induction coil in a box
surmounted by a removable spindle. It usu-
ally has a pressure-type switch. All you have
to do is put a reel of tape on the spindle and
rotate it slowly as you hold down the button.
Then. even more slowly, you remove the reel
and inch it away from the eraser until it is
at least an arm'’s length, at which time you
release the button, flip the reel, and repeat
the process on the other side.

A certain amount of care is necessary to
keep your tapes in good shape. For one thing,
regardless of the kind of backing they have,
you want to avoid curling and excessive wear.
If you hear rubbing when a tape is played,
the fault may very well lie in the reels. You
can find out simply by lining up your eyes
with the reels and running the recorder. If
the side of a reel appears to rise and fall, it is
warped and ready for retirement.

While modern acetate tapes have built-in
lubrication, you may have older reels pro-
duced before the silicone additive was
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Fig. 8: Scotch sensing tape is a metallic foil tape Fig. 9: Robins splicer has two locking levers that
with an adhesive backing. It is pressed to shiny hold tape firmly in place during editing and splic-
side of tape, for end-of-reel signal or auto slides. ing operations. When tape ends are in position

Fig. 10: Cut! The splicer cuts a 45° diagonal, in both pieces of tape. Apply the splicing tape over
ths cut, move the cutter head to trim, and press again. Result is “waist” cut, hence name “Gibson Girl.”

Fig. 11: Note shallow curve above and below Fig. 12: Bulk tape eraser is necessity for serious
splice. This waist prevents possible ooze from ad- recordist. Completely removes any signal from reel
hesive. Previous and subsequent layers won't stick. in one operation. Many audiophiles use on tape!
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adopted. These may have acquired squeal or
other friction-cheated problems, but don’t
throw them away before you try treating
them with a silicone-impregnated jockey
cloth. Simply run the tape through a section
of the cloth and see if the film of lubricant it
deposits doesn’t improve performance.

Performance also depends on the way you
store your tape. Obviously, it must be kept
away from any possible source of magnetic
influence. This even includes hi-fi amplifiers
and speakers. It should never be wound too
tightly before storing. You ought to make
sure none of your tapes sit too long without
being played. A run-through on a transport
gives strains and adhesions a chance to work
out. If a reel has been stored for six months
or more, it’s a good idea to rewind it before
using, to make sure all the kinks have worked
free.

A storage temperature of about 70°F will
best guarantee tape health, even for poly-
ester tapes. Acetate tapes should be stored in
about 40°-60° humidity if possible.

Just about the safest way to store tape,
particularly if it will have to stand for a
number of years, is in metal, film-type cans.
A seven-inch tape reel will fit perfectly in a
can designed for a 400-ft. reel of 8-mm movie
film. In addition to keeping out dust, such a
can gives good protection from stray mag-
netic fields by acting as a sort of shunt or
shield.

One final note about choosing tape. When
you get right down to it, the well-known
national brands are pretty reliable sources
of quality. But there are variations from
manufacturer to manufacturer in oxide for-
mula, coating thickness, and so on. There are
also variations in tape heads. So, for a given
head, one tape brand may give better results
than another.

If you think it worth your while to search
out the ultimate tape for your recorder, you
can buy reels of several different brands and
splice long lengths from each together. Lead-
er tape can be used to separate and identify
each segment.

Then you simply record the same musical
passage at the same input level on each tape
segment. You should use a passage with wide
variations in both tonal and dynamic range.

Now assemble family and/or friends—or
trust your own ears if you prefer to work
solo—for a playback test. May the winning
brand enjoy your permanent and satisfied
patronage.

When you finally settle on the one “right”
brand, stick with it for the life of your ma-
chine, and unless your eye falls on one of the
premium types, don’t bother re-testing. Of
course, there's always the possibility that
recorder characteristics will change, as well
as tape qualities and prices. Maybe you'd
better just keep on looking . . ...
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Fig. 13: Check for reel-warpage at eye level while
reel turns. Any warp will quickly become obvious,
reel eliminated before it could damage tape.

saw SRPSS

Fig. 14: Silicone jackey cloth can restore freshness
to older, dried-out acetate base tapes. Simply make
o loose fold over tape as it travels in machine.

Fig. 15: Film cans, designed for 8-mm movie film

make excellent protective tope storoge containers.
The metol can helps shield out stray mognetic fields.

. o
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First

Aid

for

Tape
Recorders

Got some noise in your tape
recorder? Getting sounds you
didn’t record? Maybe all you
need is a general clean-up!

By ART ZUCKERMAN

HEN it starts to get balky, all your

pleasure in your recorder can quick-
ly go straight down the drain—unless you
can set things right.

Like any other mechanical device, a tape
machine will treat you only about as well
as you treat it. So, just as you give your
car periodic checkups and indulge it with
preventive maintenance, you should give
your recorder a good, regular once-over
and catch minor problems before they be-
come major ones.

Fortunately, some of the most annoying
things likely to plague your unit are also
the most easily fixed. Often, no more than
a thorough cleaning job is required. As for
a number of the more demanding prob-

'I Use o demagnetizar such as this one from Audio
Devices to remove unwanted residval magnetism
from tape heads. Tape on pole pieces saves heads.

a: .
cral

sal-

Clean heads peri
vent such as Robins Industries head cleaner. Use
soft cotton swab dampened with liquid. Do not drench.

lly with

4

lems, you can often correct them yourself,
too, with just a little care and patience.

One of the commonest is too much tape
hiss and backgrourd noise. This can gen-
erally be traced to a record head—some-
times a playback head, too—that has be-
come permanently magnetized. A tape
head, of course, is an electromagnet that
should be pristine pure except when a
signal is going through it. Residual mag-
netism is often left, however, when a par-
ticularly heavy surge of signal current is
generated, especially if the machine is
abruptly switched out of record mode
before the signal subsides. Carelessly
bringing magnetized tools near the heads
can also do the damage.



2 Stroboscope tape from Robins Industries appears
to stand still when viewed under neon lamp pro-
vided speed is accurate. Speed changes also show.

Use nail file with caution and you can fluff up o
tired pressure pad. This treatment also takes

5

oxide coat off pad surface. Do not scratch the heads.

Such permanent magnetism impresses
itself on the passing tape and is thence-
forth inscribed as noise—and/or hiss. If
head magnetization continues to build up,
it can even erase the high frequencies from
your tapes during playback!

The best way to fight this problem is to
prevent it. If you must stop the tape just
as a strong signal is being recorded, use
the pause control and wait until the signal
level drops appreciably before going into
full “stop” mode. If you have no pause
control, turn down the record level before
going to stop. But if the damage has al-
ready been done, the services of a demag-
netizer are in order.

Recorders are also subject to a pair of
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3 For more stringent test, splice sections of the
strobe tope into beginniag, middle ond end of a
reel, so you can test speed ueder full-load conditions.

Align ployback heod by using Audiotex align-

ment dape. Carefully rotate adjusting screw
until level reaches peak. Use non-magnetic driver.

ills named wow and flutter. These are
speed variations. Wow is a low-frequency
speed shift that stretches sound out like
taffy, and flutter is a rapid fluctuation that
can put vibrato where it hadn’t ought to
be. There are times when you think you've
got a case of these pests but aren’t certain.
Your doubts can be resolved with the aid
of a handy little Robins strobe kit.

Wow is often caused by slippage, which
can frequently be traced to a buildup of
tape oxide and lubricant on the capstan
assembly. This is the finely-machined post
that revolves to pull the tape past the
heads at exact speed, plus the rubber idler
wheel that presses the tape to it.

Dirt buildup, this time on the heads and
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7 While recording the alignment tape from an-
other machine, adjust head for maximum
while monitoring. Can be done with §.0.5.

If unit fails to record, bridge terminals of re-
cord head with a pair of earphones to isolate
the trouble. You should hear the program material.

1

pressure pads, often produces friction that
creates flutter.

A simple cleaning operation is the solu-
tion to either problem. For the purpose,
Robins makes a special tape-head cleaning
fluid that comes in an applicator-type
bottlee. On some machines, pure alcohol
may serve, if the manufacturer’s instruc-
tions so indicate.

Wait until the cleansed parts are thor-
oughly dry before running tape through
the machine. If the problem persists, clean
the motor pulley if you can get to it easily,
and check the drive belt for defects that
require a replacement. Should all this fail,
the repair shop is in order.

Another cause of high-frequency loss

8 Adjust recording bias by recording alignment
tape as it is played from a second machine.
Again for maximum volume level during monitor.

You can by-pass tape recorder’s preamplifier
and clip-lead connect directly to the phono in-
put of your amplifier to check out tape preamp.

12

is head misalignment. It is usually notice-
able immediately on three-head machines
but may only show up on two-head record-
ers when you play an old tape or one
recorded on another unit. For proper
recording and playback, the head gaps
must be positioned precisely at right angles
to the tape edge.

Alignment can readily be corrected on
most recorders by a simple screw adjust-
ment. The trick is to figure out how much
to turn that screw. Audio Devices and
Audiotex both offer alignment tapes for
this purpose. Recorded on a precisely-ad-
justed machine, they consist of a series of
steady tone signals. All you do is adjust
the playback head gingerly until the tone



If you have o VIVM, you can connect a 100 ohm
resistor in the ground leg and measure the volt-
age drop between the head and record amplifier.

10

Unless you have tape lifters, by-pass the slot
during rapid wind ond rewind to save wear
and tear on your head surfaces. Trip end-of-tape lever.

If it becomes necessary to disconnect head
leads, label leods with small strip of cello-
phane tape and numbers or letters to identify.

13

is at its loudest. Then you’re on the nose.
If you can get hold of a good volt-ohm-
meter (VTVM), you can make this job
easier by plugging it into the recorder’s
output and watching for maximum needle
deflection.

Suppose all your recently-made tapes
sound badly distorted, but your erase head
is working properly. Chances are that
your bias oscillator, which provides cur-
rent to the record head, is out of adjust-
ment. As long as you can reach the bias-
adjust trimming screw, you can rectify
this situation. Incidentally, on stereo re-
corders there is an adjustment screw for
each channel.

The setup is pretty much the same as for
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1 Fastener assemblies, those complex little parts
and screws often bezome lost during service
work. Place small parts ie plastic boxes to save.

aligning heads. Using a borrowed machine
as source, you should copy the continuous
tone from an alignment tape. As you make
the copy on a three-headed machine, you
simply monitor the tape and very slowly
turn the bias-adjust screw until the tone
is at peak loudness. COnce again, a VTVM
attached to the recorder’s output gives a
much more reliable indication than your
ears. But for this purpose, it must be able
to read down to 0.01 volt or less.

If you take the time to perform routine
preventive maintenance on your tape re-
corder, you will have little trouble with it.
Catch those little things before they re-
quire the aid of a professional (and ex-
pensive) serviceman.
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Phono Amp Plays

FIG. 1: A small FM tuner plugged into o portable
record player gives dance music when the crowd tires
of records. The wire barely visible ot left of tuner
is @ “built-in” ontenna. FM plug cuts out crystal
pickup and SPST switch idles turntable motor.

FIG. 2: Closed-circuit jock is wired into pickup leads
and is mounted as close as possible tc the pickup.
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By ART TRAUFFER

M TUNERS have been connected to radios,
F public address systems, and tape recorder
and hi-fi amplifiers, but this article de-
scribes a simple way to play small economical
FM tuners through portable record players.
When you want a change from your discs,
simply tune in an FM station and enjoy your-
self. Audio quality will not be hi-fi, but
should sound as good as the average FM table
radio. The better the record player the bet-
ter the FM quality.

To work an FM tuner through the ampli-
fier and speaker of a typical portable record
player, mount a standard closed-circuit phone
jack onto the motor panel close to the crystal
pickup leads, (Figs. 1 and 2) then wire the
jack into the pickup leads (Figs. 2 and 3).

The FM tuner connects to the record player
through a dual cord and a standard phone
plug (Figs. 3 and 4). Thus when you plug
in the tuner the phono pickup is cut out of
the circuit—pull out the tuner plug and the
phono pickup is back in the circuit.

When the tuner is connected to the record
player it’s best to cut off the motor. Mount
a SPST push switch or toggle switch in a hole
on the motor board close to the motor, (Figs.
1 and 5) and wire the switch in series with
the motor leads (Fig. 6). The joints should
be well soldered and taped.

Some portable record players use a special
phono motor which is connected in series
with the amplifier circuit. In this case you
cannot cut out the motor because you will
disable the amplifier, but you can shift the
speed lever to neutral to idle the turntable.

Small economical FM tuners such as the
Granco model T-300 (used here), and the
Blonder-Tongue model T-89, both under $20,
use capacitors in their outputs to make them
shock-proof.

If the portable record player has a “hot”
chassis, reverse the power cord plug in the
outlet so the chassis is on the ground side
of the power lines, or install a .1 mfd 400-volt
fixed capacitor in series with the phono pick-
up ground lead (Fig. 3).

The connecting leads between the tuner
and the record player should not be longer
than necessary, and it isn’t necessary to use
shielded phono cable or mike cable unless
the leads pick up AC hum.

If desired, you can use a miniature closed-
cireuit jack and matching plug (Fig. 3) in-
stead of the standard sizes used by the writer.

Besides using the record player amplifier



FM Tuner

and speaker with an FM tuner, you can also
use it with AM/FM tuners, or use it as a low-
power utility ampllﬁel You can also test
crystal and ceramic phono Cd’t”dges by plug- FIG. 5 The SPST motor cut-off switch mounted in
ging them into the “tuner” jack. a hole in the panel and wired in series with motor.

HOW THE CLOSED-CIRCUIT JACK IS ADDED
TO THE PICKUP LEADS IN THE

RECORD- PLAYER TO FM
TUNER
QUTPUT
GRID LEAD
VOLUME CONTROL
GRID LEAD
é“ '
<l
CRYSTAL / <l
PICKUP C TO PHONO
AMPLIFIER
' ;
B CHASSIS LEAD -,
F s 1L
Al A
FIG. 3: Method of ottaching closed-circuit jack to type 12A, Catalog 41 H 624 or Sub-miniature plug
the pickup leads. Standord phone plug (A) is Switch- type 42A, Catalog 41 H 517. Blocking capocitor (C)
craft type 40, Allied Cotalog 41 H 557 or Sub-minia- is Cornell-Dubilier WMF "Mylar”’ tubular, .1 mfd.,
ture type 740, Catalog 41 H 518. Standcrd phone 400 volt, type 4PIE, Cotolog 16 L 838. The black
plug socket (B) is Switchcraft single-closed-circuit jack end generally goes to the chassis or “ground.”

PHONO MOTOR AND TURNTABLE

PHONO CABLE, n \\> b l

FM TUNER

SPST SWITCH ADDED
TO MOTOR LEAD

MIKE CABLE, LINE SWITCH ON REAR
OR TWIN LAMP CORD OF VOLUME CONTROL OR ;

{SEERTEXT] TONE CONTROL (SEE TEXT}
STANDARD = '«
"”°"E e 60-CYCLE H7-V.
AC. LINE Y L TO PHONO
= A I — g 2 ANP.
HOW THE CORD AND PHONE PLUG ARE CONNECTED TO
HOW A SWITCH IS ADDED TO IDLE THE PHONO MOTOR
THE AUDIO GUTPUT TERMINALS ON THE FM TUNER WHEN PHONO AMPLIFIER IS USED WITH FM-TUNER
FIG. 4: Easy method of connecting the phone plug FIG. 6: Schematic shows location of SPST switch to
and cord to the audio output terminals on FM tuner. idle motor when amplifier is used with FM tuner.
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This one has dass and dash . . . for small cash

By WILLIAM ). KIELY

HIGH degree of elegance, the product

of a fundamentally simple design, is

the hallmark of this striking TV-radio

console cabinet which also serves as a book-

case and record cabinet. However, it has been

so planned that there is ample room for the

subsequent installation of a stereo unit at a
later date.

It’s durable too. If your house, like ours,

happens to be graced with a brood of ram-
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bunctious children you will appreciate the
choice of Masonite Royalcote paneling on the
cabinet instead of natural wood veneer. The
Masonite has stood up to a good deal of bruis-
ing punishment from the kids without suffer-
ing the slightest scratch.

For the most part the cabinet was built
with hand tools. The lack of power tools did
not detract from the accuracy of the job but
did make it more difficult and time consum-
ing. If you have some power tools—a combi-
nation machine for instance—then making
this cabinet will be a cinch.



The Top and Bottom Frames are of 14 x
3%-in. #2 pine. The four vertical sections
are of 1% x 134-in. pine. The frame’s top and
bottom sections are identical, both being
joined by lap joints. With these pieces cut to
size, the sections are assembled and secured
with epoxy glue (such as Elmer’'s Glue) ap-
plied to each joint. Clamp the joints until
the glue sets.

For extra strength, drill two holes in each
joint to accept Y4-in. dowels. Coat these dow-
els with glue and force them into the holes,
then trim them flush and sand them.

The vertical end sections are also identical
and joined with lap joints. The pieces for
these sections are assembled in the same man-
ner as the top and bottom sections. The two
vertical center sections are almost identical
to the end sections except that their depth
‘is 1Y-in. less in order to permit the recess
in the front for the door tracks.

Assemble the four vertical sections and
then assemble the top and bottom sections to
them with glue. Clamp all six sections to-
gether until the glue sets. Then at each of
these horizontal-to-vertical section Jomts drill
holes for 3g-in. dowels and install these in the
manner described before (if you prefer, wood
screws can be used instead of dowels for this
reinforcing job). Further stability is achieved
by installing triangular wood-block kraces in
the back corners formed by joining top and
bottom sections to the end compartments.

The Area between the vertical center sec-
tions will depend on the size of the radio and
TV units to be installed there. When this is
determined cover the interior of this section
with %4-in. Masonite hardboard in which holes
have been drilled to accept the radio and TV
speakers. The radio installs under the TV

MATCH CORNERS OF '/a“MAsoune HERDBOARD
END-SECTION SHILVES ,,
AND FLOOPS

7.3 MAsouIE PEG»BOAED

N ) ‘__J_?;?— 29 ,‘/;‘_..7"-'—7'— 25" —

MATERIALS LIST—TV-RADIO CABINET
Amt. Req. Size & Description Cost
LUMBER
25 ft. % x 47 3£2 common pine $2.00
120 ft. 1% x 4" commor pine 12.00
8 ft. 3/ x 4” ocak for edging 1.50
8 ft. '/le'; oak for trim 1.00
/> panel Va" x4’ x 4 A-D plywood 1.50
MASONITE
2 parels 4x8’ Royalcote 15.00
1 panel '/." x 4’ x 8’ hardboard 1.75
V2 parel i/a" x 4’ x 4’ peghoard 1.50
FITTINGS
8 4” furniture legs $.00
8 ft. plastic door track 3.00
4 finger-insert door pulls .25
FASTENIMGS
var. dowels or screws 1.00
var. 34 x 17 finishing nails .30
olue 1.00
Mmisc.
Stain, varnish, 1 outlet hox, 1 outlet, 10-ft. cord, plug 2.50
Total $49.30

and both plug into an outlet secured to the
rear base of the radio compartment. From
this a wire cord leads to the live wall outlet.
The radio compartment is left open on the
bottom, the radio mounted on a pegboard
which is bolted to the frame.

Secure a shelf brace to each side of the
vertical center section to support the shelf
for the TV. Three-quarter by 4-in. boards
span these braces with space between them
to permit air to circulate in this compartment.
(Bear in mind that the arrangement of this
compartment will depend on the type and size
of the radio and TV units to be installed, so
certain innovations may have to be made.
These. however, will not affect the identical-
ness of the two end sections.)

'/5' MESONITE

HARDBOARD

= = ]
- ,./,%ﬂ/_

/B MASOMITE .
ot 5 umoaero \_/

m r/u’

U_/ — l J

U4 VARDBOARD 13 RECESS FOR

SLIDING - DOOR

Yard

TRACKS
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CLOSED cabinet accentuates the
modern symmetry of its styling.

Two 4x8-ft. sheets of Ma-
sonite Royalcote provide the
material for paneling the
cabinet. Cut the top panel
from one sheet. There will
be more than enough left
over to cover the two end
doors. Rip the sides and the
two remaining doors from
the second sheet. Rip the top
and sides from different

GLUE ON TOP_FRONT
OAK EDGING CORNER
T

ROYALLOTE

G.JE DOWELS ™) [
ORILLED HOLES \'] []

sheets; this will insure uni-
form patterns on the sides.
Use the leftover pieces to
trim the front of the TV and
radio compartment.

Put On The Side Panels
First. Glue and clamp these
in place using scrap wood
between clamps and panels
to prevent damaging the
Royalcote. Then secure the
panels with fine finishing
nails slightly countersunk
with a nail set. Apply the
top piece in the same man-

ODETAILS OF LAP

JOINTS USED TO

ASSEMBLE ALL
FRAMZS

The edges of this cabinet were trimmed by
ripping the angular edging from a length of
3-in. x 8-ft. oak to the same thickness as the
Masonite Royalcote. This was done on a
table saw. However, you will save a good
deal of time and effort by buying your edging
ready-cut. Apply it with glue and hold it in
place with clamps; then sand it. Miter the
two top front corners and butt the front ver-
tical sections against the joint.

The Plastic Tracks for the Y-in. sliding
doors are tacked in place with small finishing
nails. These tracks are easily cut to size with
a hacksaw. Be sure to install the deep track
on top and the shallow track on the bottom.

The trim or molding that flanks the track is
ripped from 1%-in. oak to the same Y;-in.

thickness as the edging and Royalcote. Glue
~ and clamp the top and bottom strips to the
exposed frame sections so that they cover the
side of the track. Also glue the end pieces to
the exposed frame.

Sand and stain the edging and molding to
match the Royalcote paneling, then apply a
satin varnish to these pieces when the stain
is dry, taking care not to get the varnish on
the exposed frame sections as this will pre-
vent bonding of the glue when the panels
are applied. Several coats of varnish should
be applied with light sanding between coats.
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ner.

Each panel should overlap
the rear of the cabinet by 1 in. to cover the
edge of the back covering material. Use glue
liberally in this operation as the Royalcote
absorbs it. A helper will come in handy for
this job too; the area is large and the panels
must be clamped in place quickly before the
glue sets. (This operation, not shown, is a
simple matter of cutting and fitting the Royal-
cote to the frame. Complete instructions for
its application come with the Royalcote.)

Now install the %-in. A-D plywood or Ma-
sonite hardboard floors of the storage com-
partments, and the 34-in. pine shelves. These
measurements must be exact so that the
notches that must be cut will fit snugly
around the frame members.

Measure the back of the storage compart-
ments and cut out panels of Y-in. Masonite
hardboard to cover them, tacking them in
place with small finishing nails. Cover the
center TV-radio compartment with a piece
of Ys-in. Masonite pegboard for ventilation
purposes and secure it with small wood
screws to permit access to this compartment.
The inside may now be stained and varnished
to suit.

When the doors are cut to size, mark them
at their center heights and 2 in. in from each
side. Then drill the 34-in. holes to take the
finger door pulls.



AUTOMATIC “ON-THE-AIR™ INDICATORS

ways to automatically let visitors know

when you are “on the air,” as well as
alerting you if your transmitter is turned on,
or left on, inadvertently. Either of these units
can be built for less than 50c, which is a con-
siderable saving over the available commer-
cial units, which range from $6.95 to $8.95.
Also, these units are small enough to allow
mounting them almost anywhere.

The secret of the effectiveness of these
units is in the construction. They use very
little power, and operate automatically when
you transmit.

The Smaller Unit: This could casily be
added inside the transmitter with only the
lettering exposed. The author’s unit was built
in a small, clear plastic hox, such as the type
used by Walsco and General Cement to
merchandise eclectronic hardware. Coat the
inside of one of the long sides of the box with
red nail polish, which will roughen the sur-
face and provide a translucent red effect
when back-lighted. Cement aluminum foil
to the remaining inside surfaces, including
the top and bottom, with the shiny side of the
aluminum foil facing the inside of the box.
This will provide a heat shield, as well as
reflect the light through the colored side.

On the outside of the box, roughen the
surface of the side of the box that has the nail
polish on the inside; steel wool or fine sand-
paper will do the job nicely. Cover this side
of the box with masking tape, and brush-
coat or spray paint the outside of the box
with a color to match the rest of your equip-
ment. When the paint is dry, remove the
masking tape and use a black felt-tip mark-
ing pen to carefully print on the air on
the roughened surface. Outlining the letter-
ing with Carter's white ink (available at

| |ERE are two inexpensive and effective
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your 5 & 10) will improve the appearance of
the unit. If you prefer, of course, you can
cement on black letters cut from newspaper
headlines, or use the new dry transfer letters
(Radio Shack 61N2150 Instant Lettering,
$1.59 set of five sheets of different letters).

Wiring: The wiring is simple. Glue an
NE-2H neon bulb (Lafayette Radio PL-123,
12c) to the bottom center inside of the box,
and solder a l5-watt resistor to one of the
leads of the NE-2H bulb. The value depends
on the voltage with which it will be used.
Solder an insulated wire to the free end of
the resistor and solder another insulated wire
to the remaining lead of the NE-ZH. Run
these wires through a notch in the back of
the box, and connect them (using a plug and
socket if desired) to the switched voltage
sourve.

What voltage source? Well, this unit uses
so little power that you can safely connect
it to any ac or dc source from 100 to 300 volts.
Of course, this voltage must be at a point that
is encrgized only when transmitting. Many
transceivers switch the B-plus with the trans-
mit-receive switch. Some units use a change-
over relay, and here the coil or the contacts
might provide the recuired voltage.

When the voltage to the unit is sufficient
the neon bulb lights, and the red glow ap-
pearing behind the black lettering is very
eye-catching. The NE-2H bulb has two cle-
ments; only one will glow if you have it at-
tached to dc voltage. Both elements will glow
if attached to ac.

A Larger Display: A clear plastic box, ap-
proximately 1% x 234 x334-in. is used to
house a 7-watt night-light bulb. (Lafayette
Radio’s MS-159 plastic box, for 18¢, is ideal.)
As described for the smaller unit, use red nail

Continved on page 115
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How Short Wave Works

By C. M. STANBURY, II

readily reach out to distant points. In
fact when conditions are right, such a
station can be heard around the world. Why?

With a dropping sunspot count, the range
of usable frequencies will narrow but rare
DX (distance) will improve. Again, why?

These are questions every SWL (short
wave listener) should be able to answer. If
you can’t, keep reading.

The lonosphere: All reception beyond 100
miles on frequencies below 30 mc depends
upon the Ionosphere, that region of gasses
between 50 and 200 miles above the Earth.
The Ionosphere is bombarded by ultraviolet
radiation from the Sun which produce ionized
layers. Speaking loosely, these layers “re-
flect” radio signals back to, and around the
curvature of the Earth. Actually the process
is not reflection at all but, as shown in Fig.
2, refraction. When a wave encounters in-
creased ion density at the layer’s lower limit,
it is bent. Bending increases as the signal
travels further into the layer. If bent enough,
it will be returned to Earth and give the ap-
pearance of reflection. If however our signal
reaches the height of maximum ion density
in this particular layer without being bent to
Earth, the bending process is then reversed
and it will emerge from the top of the layer
travelling in approximately the direction as
when it entered. So for all practical purposes
that term reflection is satisfactory and we'll
stick with it.

Now, as shown in Fig. 1, the ionosphere
consists of four layers. The F2 layer is at the
top and is most highly ionized. Ionization de-
creases with each descending layer. Needless
to say, the greater the ionization the more a
wave will be bent. Also (Fig. 1), the more
obliquely it enters a layer, the less bending
is required. Obliqueness, i.e. the angle of in-
cidence, is dependent upon the hop length.
The longer your hop, the lower your angle
of incidence and the less bending required.
Look at the diagram carefully and you’ll see
what we mean. And when you do, you’'ll
understand why a nearby signal may pass
through all the layers of the ionosphere while
a station farther away is reflected and heard.
Incidentally, maximum hop length is limited
by the curvature of the Earth, height of layer

SHORT waves, unlike other radio signals,
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and geometry. When this limit is exceeded,
more than one hop is required (Wave B in
Fig. 3).

At night our view of the Ionosphere
changes, The D “Region” (which we'll discuss
in a moment) disappears while the F1 and F2
layers combine.

Absorption and Frequency: Disappear-
ance of the D Region is particularly fortunate
for distant reception. Because of its low alti-
tude and unusual shape, the D Region does
not reflect radio signals but instead “Absorbs”
them.

In each layer there is some collision be-
tween ions. If an ion carrying (propagating)
a tiny portion of the radio signal collides with
another ion, that bit of energy is lost and the
overall signal weakened. This process is ab-
sorption. It increases with ionization and
with atmospheric pressure thus is worst at
low altitudes and almost nil in the rarified
F layers. Incidentally, if it were not for this
collisional process, layers would not disap-
pear nor even diminish at night.

Up until now, we have discussed two fac-
tors which determine the effect of ionization
upon a radio signal—height of layer and an-
gle of incidence (obliqueness). But there is
a third, even more important, frequency. The
higher the frequency the less it is effected by
ionization. If a frequency is high enough it
will escape absorption but if it is too high, the
radio signal will not be reflected back to
Earth, not even by the F2 Layer. Between
these two extremes lies a range of “Optimum
Working Frequencies” (OWF), a range of
channels best for reception from a given area.

Which brings us back to that first question
—Why are short waves readily heard at dis-
tant points? Because no matter the amount
of ionization, height of the reflecting layer
or angle of incidence, the OWF always falls
within the realm of short wave. Of course
just where it falls between 3 and 30 mc does
depend upon other factors.

Cycles, the Sun and Sunspots: As both
reflection and absorption are controlled by
Ionization, those forces of nature which regu-
late this process are very important to the
listener. As we've already told you, ioniza-
tion is produced by ultra violet radiation from
the sun and is therefore greatest a little past
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Fig. 2: Radio waves in

Fig. 1: Wave “A” requires too much bending to
be returned to Earth by the E-layer. The F-2
Layer, where ionization is greater, does the trick,
effectively reflecting the signal. As wave "B’ hits
the E-layer at a lower angle of incidence, it re-
quires less bending and is therefore easily re-
flected by the E-layer. (I=Angle of Incidence)

an ionized layer.

TOP OF LAYER

F2 LAYER
7

VAR
7 \
A/ A

N\
7 ELAYER N\

TRANSMITTER

midday and least just prior to sunrise. Logi-
cally it should also be at a higher level in
summer than winter. This is true for all
layers except the F2 which for some myste-
rious reason reaches a peak for brief periods
around 1400 local time during winter.

Ultra violet radiation also varies with the
number of spots on the sun due probably
not to the sunspots themselves but because
of rclated phenomena on the solar surface.
Sunspots follow a regular 11-year cycle. At
its maximum, frequencies all the way up to
30 mec are reflected while channels below 7
me are severely impaired by absorption even
at night.

We are currently approaching a low in the
cycle. Frequencies above 18 mc are now
seldom useful but reception below 7 mc is
tremendously improved. Generally speaking,
the OWF range will be narrower resulting
in crowding together of stations and a sharp
rise in interference. But because the most
revealing listening and rarest DX lies at the
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Fig. 3: This station is transmitting on two fre-
quencies, A and B. A is the higher frequency
which passes through the E-layer where it is
partially absorbed before being reflected back to
Earth. Frequency B is reflected by the E-layer
and therefore suffers little in the way of absorp-
tion. It does suffer however, as it requires two
hops. The strength of the received signals de-
pends on what happens at point “M”. SW Any-
one?

bottom of Short Wave, listening potential will
be improved, especially on those nights when
summer static is not foo bad. Unfortunately,
atmospheric static does not vary with the
sunspot count.

We've answered that second question!

Salvaging Worn Radio-TV Control

e When a volume,

. WORN RESISTA
tone, or other radio- /%SLEME%(-:,E
TV variable resist- »

ance control be- o
comes worn and PORTION

gives spotty opera-
tion that can’t be
eliminated with con-
trol cleaner, try re-
versing the two out-
er wire connections
(see sketch). This will put the operating
range of the control on the least-used portion
that is still serviceable and salvage the con-
trol for satisfactory use.—JoHN A. COMSTOCK.

I SLIDE CONTACT

VOLUME
CONTROL

REVERSE
WIRES
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No-Hole Mobile

NSTALLING a rig in a car is always a
“custom” job, and examples only serve to
illustrate possible solutions to your prob-

lem.:The photos show how a Lafayette HE-
45A 6-meter Transceiver was “strainlessly”
installed in the author’s 1963 Rambler Classic,
complete with Squelcher, VFO and adjusta-
ble-from-inside antenna—without adding any
obvious body holes!'

Four things made it easy: (1) Built-in 12V
power supply and cable furnished with the
HE-45A; (2) Mobile mounting bracket sup-
plied with the HE-45A; (3) Rambler ciga-
rette lighter wiring; and (4) Buddy-Whip
antenna.

Slipping the HE-45A under the dash in-
volved drilling only one small hole to mount
the bracket; one convenient hole already ex-
isted for some uninstalled accessory. Two
thumb-screws hold the unit to the bracket at
a very handy angle. The Lafayette HE-55
Squelcher ($10.95) mounts on the side of the
HE-45A. This Squelcher is extremely effec-
tive in suppressing spark noise from other
cars (the 1963 Rambler itself is very “quiet”),
as well as providing the convenience of a
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very sensitive adjustable squelch; it is highly
recommended for use with the HE-45.

To add to the pleasure of mobile QSO’s, a
VFO is almost a must. The Lafayette HE-61
($19.95), designed for use with the HE-45,
simply plugs into the HE-45A for power. It
was mounted between two bent-sheet metal
brackets added to the underside of the HE-
45; right angle brackets added to the HE-61
simply slide into the added HE-45 brackets,
which act as support rails.

The HE-45 mobile power cable plugs di-
rectly into the cigarette lighter. The Rambler
cigarette lighter is conveniently wired
through the ignition switch, so the rig auto-
matically goes off when the ignition is turned
off, a very desirable feature.

Mounting a mobile antenna usually in-
volves drilling through the body of the car
for a ball-mount, or settling for the lower
height obtained with a bumper mount. The
new 6-meter Buddy-Whip changes this situa-
tion. By drilling only 2 small, inconspicuous
holes in the rain-gutter above the driver’s
seat, the Buddy-Whip is quickly and firmly
mounted—and virtually theft-proof. The



Buddy-Whip is supplied (Marina Communi-
cations, 11527 West Washington Blvd., Los
Angeles 66, California or Utica Communica-
tions, 2917 West Irving Park Road, Chicago
18, Illinois, $24.50 postpaid) with extra-
small diameter 52 ohm coaxial cable (cut to
a 50.5 electrical full wave length) and win-
dow clips; these allow routing the transmis-
sion line from the antenna, down the left side
of the windshield, through the hood into the
engine compartment, and through any exist-
ing firewall hole to the transceiver. The clips
push into the rubber gasket around the wind-
shield to hold the cable in position.

The driver can position the antenna from
horizontal to vertical, or anywhere in be-
tween, while driving, by merely reaching up
through the side window. An adjustable-
tension stopnut acts like a clutch if the an-
tenna is hit by an overhead obstruction and
allows the antenna to “fold,” yet normal
driving speed won’t cause the antenna to
bend back. If it does, tighten the nut!

The photos tell the story. Simple to install,
quick and easy to remove, and a pleasure to
operate . . . now, if it were only sideband!

RADIO.TV EXPERIMENTER
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Using a buzzer and transformer, we can simulate the manner in which a high voltcge is generated from a low one.

Principles Of Transistorized

By FORREST H. FRANTZ, SR.

HE first application of the transistor was

in the automobile radio. Operating on the

low voltage of the automobile battery, the
transistorized auto radio does not require the
noisy high voltage vibrator power supply
common to the vacuum tube radio.

Since the transistor does not require heat
for operation, power requirements have been
reduced about 15 watts, and space require-
ments about 60 cu. in., on the average.

The voltage required to fire an automobile
spark plug is high—tens of thousands of volts.
The starting point is a 6- or a 12-volt battery
(Fig. 1). If the voltage of the battery is
chopped by opening and closing the switch,
a pulsating voltage—one that changes value
with switch operation—is applied to the pri-
mary of transformer L. The primary of trans-
former L has few turns, and the secondary
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has many: consequently, the changing volt-
age in the primary is stepped up considerably
in the secondary.

One of the fundamental rules of transform-
er action is that primary power is equal to
or greater than secondary power. In a step-
up transformer the primary current must be
quite high. In the case of an auto ignition
coil, primary current peaks are several amps.

Thé buzzer-transformer combination (Figs.
2 and 3) is an interesting demonstration of
the ignition system step-up principle that can
be used for publicity, educational, and in-
terest-catching purposes. The battery is a
6-v. battery. The buzzer L1-S acts as a volt-
age chopper. The points driven by a rotary
cam do the chopping in an auto-ignition sys-
tem. The transformer L2 is an output trans-
former with the low impedance winding re-
ceiving the chopped battery voltage and the
high impedance winding functioning as the
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Ignition

There’s been lots of talk recently about
transistor ignition systems. Here’s the
complete rundown on how they operate...

step-up winding. The output voltage will be
several hundred volts and as high as a thou-
sand volts. The resistor R is provided to
limit current through the buzzer contact S.
The high voltage ignition coil is the step-up
transformer in the auto-ignition system.

With this circuit arrangement you will note
a considerable amount of sparking at the
buzzer contacts (S). This contact sparking is
caused by the high current which the contacts
must switch. In an automobile ignition sys-
tem, current demands are considerably more
severe and more sparking occurs.

The characteristic of the transistor which
makes it a natural for reducing contact or
“point” sparking is its current amplification
characteristic. If the base input current is IB
(Fig. 5), the collector output current will
be IB times the current amplification of the
transistor. The emitter current is also ap-
proximately equal to the base current, times

RADIO-TV EXPERIMENTER

the current amplification of the transistor.

Assume for the moment that the current
which the points in an auto-ignition system
switches is 10 amps. Suppose a transistor
with an amplification factor of 40 is available.
Assume the transistor is connected to supply
ignition coil current from the emitter and the
points are connected to switch current in the
base circuit of the transistor as shown in Fig.
4. Then, if the em:tter supplies 10 amps
to the coil, only 10/40 or Y4 amp. must be
switched by the points. This is a considerable
reduction in the current handled by the con-
tact.

If the importance of the reduction in cur-
rent is not immediately apparent, consider
the speed at which the points operate. A
rough estimate is 200 times a second for high-
way driving. This high speed switching of a
high current causes rapid deterioration of
the points. As the points deteriorate, the
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Fig. 3: Using the schematic (Fig. 4) ond
the photo obove, build the unit on o FIG.4
small piece of perforated phenolic.

available voltage from the ignition coil di-
minishes. The voltage available from worn
points is also a function of engine speed. Thus
new points might make 30,000 volts available
to the distributor for a wide range of engine
speeds. But, after a considerable amount of
use of this set of points, the available volt-
age will drop to something like 25,000 volts at
2000 rpm and about 15,000 volts at 4000 rpm.

A transistor ignition demonstration circuit
which employs the buzzer and output trans-
former of the previously described ordinary
ignition system demonstration unit is shown
in Fig. 6. Note that the only additional com-
ponent is an inexpensive power transistor.
The decrease in current requirements for the
contacts can be shown by comparing the tran-
sistor base current to the emitter current.
Another indication of the improvement is the
reduction of sparking at the buzzer contacts
over the “no transistor” scheme.

But, there has been a problem. The induced
voltage in the low voltage winding of the ig-
nition coil resulting from make and break
action is rather large. This poses a threat
to the transistor and can cause it to break
down. This factor has delayed transistorized
ignition for quite a few years. Delco-Remy
has developed a system that uses several
transistors to circumvent the voltage break-
down problem.

Another disadvantage of a single transistor
system is the inability to fire fouled spark
plugs any better than present conventional
systems. Further improvements in german-
ium transistors or the availability of more
powerful transistors made from other mate-
rials, will pave the way for a single transistor
ignition unit that will answer the problems
of spark plug fouling. Looking down the road
to the day when these transistors become
available, Delco-Remy envisions the complete
elimination of distributor contact points.
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New Look in Electroluminescence

Those cool green night lights you see in the five and dime stores are only the be-
ginning. New applications for EL units are found every day, and products follow

By GEORGE P. NICHOLAS

LECTROLUMINESCENCE is a big word
E with a big meaning in electronics.

Called “EL” by engineers, electrolumi-
nescence is the light source that one day may
brighten the way for space travel, dramatize
radar and television pictures on wall-length
screens, and provide a ceiling of cool, uni-
form, variable color light.

Right now, down at earth, EL is being used
in such unique applications as a flashing belt
that protects night workers from traffic.

EL is a direct way to convert electricity into
light. Instead of bulbs or tubes, it uses panels
consisting of crystallized phosphors sand-
wiched between two conductors, the front
conductor being transparent.

These panels, only !s-in. thick, have some
unusual advantages over conventional light
sources:

Their power requirements are low.

"I H ted h h d bl

Fig. 1. does duty.
Makes house easy to find, also serves as doorbell.

RADIO-TV EXPERIMENTER

Fig. 2.

The life of the panels exceeds that of most
lamps.

As there are no filaments, tubes or vapor,
there is almost no heat. There is no sudden
failure—hence excellent quality.

The simplicity of these panels and their
durability make them virtually indestructible
in ordinary use.

Still other features of these panels are the
absence of “hot” spots and their thinness
which permits them to be installed almost
anywhere, even to serve as part of an object’s
supporting structure.

Electroluminescence is already all around
us.
EL panels are used in those flat night lights
that plug right into the wall. The instrument
panels in Ford tractors have pointer hands
that are actually tiny EL panels. EL also
makes telephone dials, wall switchplates,

(Continued on page 140)

Wall switch glows for over five years for
under five cents per year. lights when switch is off.
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Get
That
QSL

By C. M. STANBURY II

HE QSL—a card or letter verifying recep-
Ttion—this is the standard by which most

DX’ers are judged. It represents proof for
those rare catches and souvenirs of all his
radio travels. When a beginner, the question
is “How do I get them?”, and for the advanced
listener “How do I handle those stations who
won’t verify?” Here are at least some of the
answers.

The Ground Rules: That first question can
be answered in simple terms. After you hear
the station, send it a reception report. For
broadcast stations (SW, BCB etc.) such a
report can be addressed to the station’s name
(B.B.C., Radio Rumbos) at the city in which
it has studios. For Canadian and U. S, com-
mercial stations use call letters instead of
station name. Your report must contain date
and time of reception, frequency, a descrip-
tion of the program(s) heard to authenticate
the reception, a rundown or reception quality
(signal strength, interference or any other
pertinent factors) and your own equipment,
then politely request a card or letter verifying
reception. Unless you know the broadcaster
has free postal privileges, always include re-
turn postage. International Reply Coupons
are available at any post office for 15¢. And of
course, don’t forget your own name and
address.

Reports to Utility stations should contain
the same information minus contents of the
transmission—it is illegal to repeat these. Ex-
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ceptions to this rule are telephone test tapes
(copy them word for word to prove your
reception) and aeronautical messages to and
from non-military aircraft involving purely
technical matters such as position, weather
etc. Ship positions are usually okay too but
in other cases include name of station con-
tacted or called to prove your reception.

Reports to aeradios may simply be ad-
dressed to the appropriate airport. Aircraft
reports should be sent to the Communications
Supervisor of the airline at the most con-
venient office along its route. If the flight
heard has a U. S. terminus, this is the place
to send your report because American stamps
can be used as return postage. Telephone sta-
tions should be addressed by the name of the
company or operating agency at the trans-
mitter location. This information is usually
included in the test tape.

The Prepared Card Technique: Okay, so
much for those stations who verify to pro-
mote their cause or out of courtesy. Now we
come to the stations who don’t verify. After
DXing a few years you will discover two facts
of radio life. First, there is no absolutely sure
fire solution to this problem but, secondly,
there are few stations which cannot be veri-
fied if the DXer keeps at it long enough.

One of the most common weapons used by
DXers is the self prepared QSL which some-
one at the station merely has to sign and drop
in the mail. A typical prepared card is dec-
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orated and made out by the DXer himself
and is especially useful when reporting to
Utilities where the operator may not have
the slightest idea of what you want. Some
DXers automatically include a prepared card
with every utility report. When it comes to
the non-military aeronautical, and telephone
services this is not good practice because
many of these will issue their cwn verifica-
tions. Some international telephone stations
even have regular QSL cards printed up. of
course if the DXer sends numerous reports
to the same airline office, he should include
a prepared card after the first couple reports
otherwise he is making a nuisance of himself.

The prepared card should never be in-
cluded with your first report to any broadcast
station. A non-verifier may start issuing QSLs
at any time and it's your duty toward other
DXers to encourage such a policy. This is
especially true of Latin America where veri-
fication policies are highly eratic and often
depend upon the local political situation
just how unpopular were Norte Americanos
the day your report arrived? If however after
four months you have not received a reply
and no one else you know has either, report
again (if possible on a more recent logging)
and include a prepared card. Incidentally, re-
ports to stations outside the U. S. and Canada
should be sent via air mail to avoid loss or
theft (which is always a danger).

Special Situations: To list every special
case would fill this book and three others

RADIO-TV EXPERIMENTER
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like it. In a sense, every non-verifier is a
special case. But one problem which often
crops up is to find another address. If one
airline office won’t verify, try another. This
can even be applied to manned space flights
NASA headquarters positively refuses to ver-
ify DX reports but operators at individual
Capsule Communications Stations may do so
(unofficially) if they wish. Thus your scribe
heard SIGMA VII in contact with Guaymas
and addressed his report along with a pre-
pared card to Proyecto Mercurio, Guaymas,
Sonora, Mexico (uncancelled Mexican stamps
were obtained from a dealer).

This method can also be applied to broad-
casters. A few years ago when Radiodiffusion-
Television Francais on the island of Guade-
loupe was not verifying, an imaginative DX’er
addressed his report to RTF headquarters in
Paris. This effort produced real dividends.
Not only did he get his but the Guadeloupe
office began issuing regular letter type QSLs
to all who sent in correct reports.

Frankly, the matter of address demon-
strates a final and most important point. The
DX'’er who blends ingenuity with common
sense when dealing with non-verifiers is go-
ing to wind up on top. If you really want the
QSL, keep inventing and trying new ap-
oroaches until you get it. If that’s “too much”
-ffort then it wasn't worth going after in the
first place. Every really rare catch is, after
all, something special.

Now let’s go after those big fish!
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Dual Powered 100KC Crystal Oscillator

By JAMES A. FRED

either a self contained nine-volt battery
or the 117 volt ac line. This allows you to
operate the oscillator either in your shop or
out in the field. To provide power for ac
operation a simple voltage doubler using two
IN34’s or equivalent diodes are used to supply
about fifteen volts dc from a 6.3 volt filament
transformer. A series resistor of 1500 ohms
is used to drop this down to nine volts,
Assembly: All the components except the
transformer, crystal, and trimmer capacitor
are mounted inside the aluminum box, A 3x
4 x 5-in. Bud Mini-boxr will provide plenty
of room for the large size parts used. The
oscillator pictured was built into an alumi-
num box that formerly held a war surplus
inverter. The front of the box contains the
output signal connector, a pilot light, an ac
on-off switch, and a battery to ac power
changeover switch. This latter switch can
serve as a battery on-off switch too.
Remember that this is an RF device so
keep all wires, except power supply wires, as
short as possible and use sleeving wherever
there is any likelihood of leads touching each
other. The crystal used in this circuit is a
war surplus type mounted in a metal tube,
and plugs into an octal socket, This socket
makes a convenient tie point for many of the
components as well as providing tie points
for the transistor. If you cannot find a lu0 KC
crystal of this type you will have to mount

THIS frequency standard operates from

a socket suitable for the crystal that you are
going to use. The transistor is quite sensi-
tive to heat so hold the lead firmly with your
long nose pliers when soldering the leads.
Grasp the leads with the plier jaws between
the solder joint and the transistor. If you use
a different type filament transformer than
that specified you may need to change the
value of the 1500 ohm voltage dropping re-
sistor so you get 9 volts supply voltage.

Using the Unit: After wiring and double
checking every connection, plug in the bat-
tery and crystal and push the right hand
switch to battery. If you have a standard
broadcast band receiver turn it on and tune
it to 700 KC. Run a lead wire from the signal
output jack on the oscillator to the receiver
antenna wire.  You should now hear some
kind of a whistle or audio tone if there is a
station on this frequency. If you don't get a
sound here tune the receiver to either 600
KC or 800 KC and see if you get a sound
there. You can adjust the frequency of the
oscillator a few cycles either side of 100 KC
with the trimmer capacitor. This will enable
you to correct for a crystal that may be off
frequency.

There are many uses for a 100 KC crystal
frequency standard of this type. Some of
these uses are: checking the dial calibration
of radio receivers, checking the accuracy of
signal generators, and frequencies of radio
transmitters,
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MATERIALS LIST—DUAL POWERED CRYSTAL OSCILLATOR

Desig Size and Description

1 100 KC crystal war surplus or Petersen Z-6A
D1, D2 1N34 or equal
T1 6.3 volt, 1 amp. filament transformer
R3 1500 ohm, Y, watt resistor
R1 22,000 ohm, i/, watt resistor
R2 470 ohm, 1/, watt resistor
Ql 2N188A transistor GE
Cl 4-30 mmf. capacitor, Centralab 822-EN
C2 470 mmf. capacitor, Centralab DC471
C3 620 mmf. capacitor, Centraiab DC601

Des Size znd Description

c4 .1 mfd. capacitor, Mallory type 601
C5 25 mfd. capacitor, Mallory type 6025
C6, C7 25 mfd., 25 vdc, Mallory type TC26
L1 10 mh. RF chok2, National R-50

9 volt battery, Burgess type 2U6

SPST toggle switch, Carling

DPDT toggle switch, Carling

The above parts can be bought from the Allied
Radio Corporation, 100 North Western Ave.,
Chicago 80, IH

Mounting Polystyrene UHF Coils

® Here are two methods for mounting home
made polystyrene UHF coil forms. Drill an
undersize hole in one end of a length of

POLYSTYRENE

Rop POLYSTY
RADIO CHASSIS TloJléIYNG RENE

DRILL UNDER- PANEL

SIZE HOLE. HE AT PLASTIC,

SCREW PRESS FLAT,AND

CUTS OWN BEND AT RIGHT

THREADS ANGLE

N

polystyrene rod (A), and let the mounting
serew cut its own threads. Use lock-washers
when mounting. Heat one end of a length of
polystyrene tubing, press the end flat, bend
end at right-angles, and hold until cool (B).
Drill a hole for mounting screw through the
flat portion.—A. T.

RADIO.-TV EXPERIMENTER

Capacitor Pops TV Pix Tube Short

e There's no need o discard a TV set’s pic-
ture tube just because there’s an internal
short circuit between some of the inner ele-
ments. More often than not, the short is
caused by conductive “dandiufl” that has
flaked off from one or more of the elements
ard can be removed easily with a charged
electrolytic filter capacitor connected to the
outer base pins.

Select a healthy capacitor with a high
value of capacitance and a high voltage rating
(about 50 microfarads at 230 volts), and con-
nect it momentarily to a dc¢ source not ex-
ceeding the capacitor's voltage rating. (Be
sure to observe polarity—plus to positive,
minus to negative.) Now connect the charged
capacitor to the two element pins that are
shorted internally. The current from the
capacitor will flow through the internal short
and burn it out with a loud pop and flash
from the inside neck of the tube.—J. A.C.
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Fig. 1:
matter to slip a new pin in from the socket top.

After removing the old pin, it's a simple

Fig. 2: Once the new pin has been positioned, reach
in from under the chassis and pull it tight to lock.

Repairing Socket Pins

By WALTER G. SALM

a kit with a lot of wires connected to the

tube pins, and suddenly, without warn-
ing, one of the pins breaks off. What to do?
Unsolder all the connections and replace the
socket? That’s a tremendous waste of time.

To Repair the Damage, all you need is a
tube socket similar to the type with the
broken pin, plus the usual hand tools. Here's
what to do:

First step: remove the broken-off pin, being
certain that the tube is out of the socket be-
fore you begin. If it's on a miniature (7- or
9-pin) socket, straighten the pin. If it’s an
octal socket, flatten the little diamond-shaped
cutout and straighten. Clean off all of the
solder, or as much of it as possible, keeping
the chassis in a near-upright position, or
tipped at a slight angle, so the solder will flow
to the bottom end of the pin. Clip off the end
of the pin with its accumulation of solder.
Push the remaining part of the pin up
through the slot in the socket using a long-
nose pliers.

With the tip of a pocket knife, push the pin
stub up into the slot of the Bakelite, as far as
it will go. This should expose enough of the
top of the pin (on the upper surface of the
socket) for you to grab with a long-nose
pliers. Pull the pin all the way through and
out (Fig. 1).

Next find a suitable replacement. You
should obtain a new pin from a spare socket
of the same type that the broken one came

yOU’RE repairing an old radio or building

from. Removing this pin will be easier. Flat-
ten the portion of the pin that protrudes from
the bottom of the socket with a long-nose
pliers. Then push the pin up through the slot
in the socket. Be sure to start with the tip of
the pliers very close to the socket itself, or
you'll bend the pin, making it much more
difficult to remove. Such a bend will also
weaken the pin, leaving it prone to breakage
later on. Work the pin out of the socket a
little at a time, until once again, enough of it
protrudes above to make removal from the
top side easy.

Before inserting the pin in the socket being
repaired, erimp the upper part of the pin just
a little, so it will make positive contact with
the tube pin when the tube is plugged in. In-
sert the pin in the socket from the top with
a straight motion—again to avoid bending the
thin metal. Push the pin in just far enough
so the long-nose pliers can grab it from
underneath. Then pull, hard. Once it’s
in all the way, fasten it in place by twisting
it slightly (the lower portion) if it's on a
miniature tube socket, or by pushing out that
diamond-cutout with a sharp tool and then
bending a little, for octal sockets. If the octal
socket pin doesn’t have the diamond-cutout,
give the pin a slight twist and bend (Fig. 2).

Solder the wires and components back in
place and you're in business again. Total
elapsed time shouldn’t be more than five min-
utes and you've saved yourself a lot of need-
lessly wasted time and aggravation.




Surge Resistor

When a television or radio set quits, it's most probably a

bad tube. The trouble with bad tubes is usually a filament.

By HARRIS EDWARD DARK

OST filament materials have a much
M higher conductivity when cold than
when hot. The surge-strain on TV, hi-
fi and radio tubes is greatest during the first
few milliseconds following switch-on. For the
same reason, old light bulbs usually burn out
at the time they are turned on, rather than
a few minutes later.

When your picture-tube filament goes,
you're in for some real expense. Because
there are so many other tubes in a TV, it’s
worthwhile to protect them all from that high
initial surge.

Such protection is not only possible but
easy to provide because of a very happy
characteristic of carbon. This element’s con-
ductivity-temperature ratio is inverse to that
of tungsten and most other metals: Carbon’s
resistance is greater when cold, less when hot.

A carbon conductor in the ae line makes
a good surge resistor, Lme that can double or
triple the life of tubes that must be switched
on and off frequently. The positive electrode
from an old dry cell is ideal for this applica-
tion (Fig. 1).

Crush an old flashlight battery carefully
with pliers or a vise. Remove the carbon.
Make five or six cross-cuts with a hacksaw,
each about three-fourths of the way through
the carbon (to increase the carbon’s resist-
ance). To each end, attach a tube cap or
other suitable clamping device (you can’t

Fg. 1:

The surge resistor takes the heavy current
load caused by turning electronic gear on and off.

solder to carbon).

Housing: The carbon should be housed in
a glass pill tube or something similar, rather
than being merely wrapped with tape, be-
cause its temperature will rise 100 to 200
degrees in operation, depending on the TV’s
current draw.

Next, connect (preferably by soldering)
the carbon into one side of the duplex line
supplying the TV set, or insert it into one
side of an extension cord (Fig. 2). Provide
only one outlet, because if the carbon is al-
ready warmed by supplying another appli-
ance, it will not have the desired surge re-
sistance when a second power consumer is
turned on.

SURGE RESISTOR

\
FEMALE PLUG

{__MALE PLUG

BOTTLE CAP—/

SOLDER HERE

- \PILL BOTTLE (GLASS)
//CARBON FROM DRY CELL, TUBE CAP (OR OTHER

WITH 5 OR 6 HACKSAW CUTS

SUITABLE CLAMP)

TO REDUCE CONDUCTIVITY

FIG. 2 - SCHEMATIC DIAGRAM
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strument, which is a helpful tool not only

to an engineer or laboratory technician,
but also to a serviceman, ham, and basement
hobbyist. Very few of us take full advantage
of the versatility available in one instrument,
and the following will try to point out some
of the more important but less understood ap
plications, in which the oscilloscope is a true
time-saving device.

Types of Scopes: There are highly special-
ized scopes available for many different ap
plications, but a general purpose oscilloscope
with a good frequency response is still the
most popular “workhorse” of the industry
Most of these instruments available today are
quite similar in features and performance, so
that the following suggestions can be used
with almost any oscilloscope the reader might
already own or plan to purchase in the near
future.

The rapid development and increased pop-
ularity of hi-fi and stereo amplifiers created
new demands on the serviceman and home
Mr. Fixit. It is no longer sufficient to measure
a few voltages and decide whether the equip-
ment operates properly or not. The effects of
tone controls, equalizing circuits, special
filters, can be analyzed only by actually ob-
serving the signal waveform, which when
properly interpreted—will indicate any pos-
sible defects.

Using the Scope. To connect an amplifier
for phase-shift and distortion indications
sine wave output of an audio generator is fed
into the input of the amplifier under test, an-
other set of leads is brought from the genera-
tor to the horizontal input terminals on the
oscilloscope, while the internal sweep is dis-
abled by setting the sweep-selector switch to
“Hor. Input” position. The output of the am-
plifier is connected to a resistive load (4, 8
or 16 ohms) of sufficient wattage, so that these
tests can be performed at the rated power
level indicated by the manufacturer. Vertical
input terminals are then connected across
this load resistor; we are now ready to per-
form the tests.

Figure 3 shows an output of a perfect am-
plifier; a straight line indicates no phase shift
between the input and output of the amplifier
and no overload distortion. The sharp
horizontal breaks shown in Fig. 4 indicate a
severe clipping of the signal (overload dis-
tortion); in some cases the break can occur
on one end only. This, usually, is an indica-
tion of malfunction in one channel of a push
pull stage. When a severe phase shift takes
place in the amplifier, an ellipse or even a
circle appears on the scope in place of the
straight line.

A good frequency response is another im-
portant characteristic of audio equipment. An
oscilloscope provides a simple and fast test

THE oscilloscope is a highly versatile in-
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whenever there is any doubt about the per-
formance. Audio generator again is connected
to the amplifier and the scope across the load
resistor. The sweep selector switch is set to
some convenient frequency (approximately
100 cps) in the audio spectrum. A good
quality amplifier should have a fairly flat
(= 1 db) response from 30 cps to 15 ke at the
rated power level. It is always wise to con-
sult the manufacturer’s specifications, which
usually state the frequency response at a
given power output.

Starting with the lowest frequency setting
on the audio generator we can go through the
entire range, always watching the amplitude
of the pattern on the screen of the scope. This
amplitude (height of the sine wave) should
stay constant within the frequency range
specified by the manufacturer. Any sharp
drop or rise in the height of the wave form
indicates a deficiency at the frequency at
which it occurs.

It is a good idea to check the frequency
response of the audio generator itself directly
on the scope, before performing these tests.
In some instances these generators do not
provide a flat output on all frequency bands,
so that corrections must be made in order to
obtain proper results with the amplifier tests.

A square wave generator in place of the
audio oscillator provides a more detailed in-
formation about the condition of audio equip-
ment. Figure 3 shows a typical square wave
(1 ke) obtained from an amplifier. The slight
tilt of the horizontal sections on the square
wave is not excessive. The same amplifier
tested at 200 cps shows a completely different
picture (see Fig. 5): the large angular dis-
placement of the horizontal sections in-
dicates a poor low frequency response. Figure
4 was photographed with another amplifier,
which exhibited an excellent low frequency
response but had a pronounced deficiency at
the high end. As can be seen from these
actual photographs, the square wave method
provides very definite answers with no room
for any doubts. However, it should be kept
in mind that a good reproduction of a square
wave through an audio amplifier requires the

\

best in the circuit and components design:
reserve this test for the equipment of highest
quality only.

Him and oscillation are common defects in
the audio systems, and the oscilloscope, again,
is very helpful in locating the sources of both
of them. Before you start trouble-shooting,
ground the input of the amplifier, so that no
hum is introduced into the system from an
external source. The sweep selector is set to
Line, ground terminal is connected to the
chassis of the amplifier and the lead from the
vertical input terminal is used for probing the
circuit. Whenever 60 cps hum is present, a
single ellipse or circle will be formed on the
screen. 120 cycle hum (from a full-wave
power supply) is indicated by a horizontal
figure 8 (see Fig. 8).

In most of the cases, whenever the oscilla-
tion is present in the amplifier, the frequency
reaches beyond the audible range. Sweep
selector switch should be set to the highest
range available, and the same technique can
be used as for hum checking. The causes of
both of these defects can be many and pro-
cedures for corrective measures are beyond
the scope of this article.

Frequency Determination: The oscilloscope
is also a very convenient tool for determina-
tion of an unknown frequency. The procedure
is quite simple and the accuracy is limited
only by the reference source available. The
built in 60 cycle sweep is an excellent and
very accurate frequency reference, when we
wish to determine the exact frequency in the
lower range (up to 500 cps). The sweep se-
lector switch is set to Line and the unknown
frequency signal is fed into the vertical input
terminals. If this frequency is exactly 60 cps,
a perfect circle is formed on the screen (Fig.
6). Figure 7 shows a configuration (Lis-
sajous figure) which is obtained, when the
unknown frequency is a second harmonic of
the reference frequency. In our case, there-
fore, Figure 7 shows pattern obtained with
120 cps. If the unknown frequency is a sub-
harmonic (%, Y% etc.) of the reference, the
loops will be stacked vertically, but the con-
figuration will not change otherwise,



In cases where higher frequency is to be
determined, a signal generator (audio or RF)
should be used as the references source. The
sweep selector switch is set to Hor. Input and
the generator is connected to horizontal input
terminals.

The general rule for determining frequen-
cies from Lissajous figures is simple. Refer-
ring to Figure 7 it is obvious that the loops
touch a vertical tangent in one point, a hori-
zontal tangent in two points. This ratio of 1:2
expresses exactly the ratio of the reference
source to the unknown frequency. The
general formula for this type of frequency
determination is, therefore,

number of loops tangent
to the horizontal line
Unkn. freq.*......o.cooiaen x freq. standard
(fed into vert. in.) (fed into hor. in.)
number of loops tangent
to the vertical line
In our case
f—2x60=120 cps

Ac voltages measured with a voltmeter are
usually RMS (Root-mean-square) values,
whichin pure sine wave equal 0.354 times the
peak-to-pcak voltages. In many instances we
are interested in peak-to-peak readings only,
and once again, the scope comes to our
rescue. The electron beam of the CRT in an
oscilloscope records all the changes instan-
taneously, and therefore, reads peak-to-peak
voltages of any ac signal. All we need is to
measure the actual distance between positive
and negative peaks, and compare our reading
to some known source of ac voltage. By
simple process of multiplication or division
we find the value of the applied signal.

This procedure is simplified for our con-
venience, because the necessary calibrator is
built-in on most of the modern oscilloscopes.
The calibrating voltage (usually 1 v.) is avail-
able right on the front panel. A calibrated
scale fitting over the face of the cathode ray
tube is also included with the instrument.
This scale is usually calibrated in inches or
centimeters and each unit is divided in tenths,
so that the reading can be made quickly and

RADIO-TV EXPERIMENTER

accurately. Connect the calibrated voltage to
the vertical input terminal. Set the vertical
input attenuator to the highest position (1)
and center the pattern on the screen. Vertical
gain is then adjusted so that the trace just
touches the 1 inch- or em-lines on the scale.
DO NOT touch this control once the neces-
sary adjustment is made! Disconnect the
voltage calibrator from the vertical input
terminal, and feed in the signal calibrator
from the vertical input terminal, and feed in
the signal you wish to measure. if this signal
is too large (runs out of screen), switch the
vertical input attenuator to the lower posi-
tion. With .1 setting on the attenuator each
unit on the scale is 10 volts peak-to-peak,
with .01 setting one unit of deflection equals
100 volts peak-to-peak. In this manner any
ac voltage can be measured on your oscillo-
scope more accurately than on most of the
standard voltmeters. Figures 9 and 10 show
composite photograpk:s of a voltage calibrator
square wave, 1 p-p tadjusted to cover 2 cm
of the scale), and of a sinusoidal signal to be
mesasured. In this case both amplitudes are
the same: the unknown signal is 1 v. p-p or
0.354 v. RMS.

Modulation: An oscilloscope is a great
help to any ham when he needs to check the
moculation index on his transmitter. Two
tvpes of wave forms can be obtained with a
scope of the cheapest variety. Vertical plates
of the CRT are loosely coupled to the plate
tank coil of the final amplifier in the transmit-
ter. Horizontal plates are connected to the
modulator. A potentiometer is necessary to
reduce the modulating voltage, which might
otherwise damage the instrument.

The wave envelope method (used generally
by the broadcasting industry) can be applied
to any general purpose scope with an in-
ternal sweep. Vertical plates are coupled the
same way to the trarsmitter, but the sweep
selector has to be set to some frequency close
to the modulating frequency. Figures 11 and
12 illustrate the traces obtained by this meth-
od. In case the percentdge of modulation can
be found from this formula:

(Continued on page 146)
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The Magic Eyé

Sees much, tells plenty. A cheap and handy testing instrument.

By C. F. ROCKEY

IME was when every radio was equipped

with a magic eye tuning indicator, which

winked saucily as you tuned across the
band. Although seen less often today, the 6E5
tube that fulfilled this function continues to
be useful to the electronic trouble-shooter.
For this is a combined vacuum-tube amplifier
and cathode-ray indicator, both in the same
envelope. Together, they form a dandy vacu-
um-tube voltmeter, at a cost of about two
dollars.

All you need, basically, is a magic-eye tube,
an Eby baseboard-mounting, six prong socket,
and a few small parts. Of course, you also
must have a power supply handy, but you
can take the voltages necessary out of the
piece of apparatus you're testing, if you have
no other source. (100 to 300 volts dc at a
couple of milliamperes, and 6.3 volts at 0.3
amp.)

The schematic diagram (Fig. 4) should be
self-explanatory. None of the parts are criti-
cal, and may vary as much as 50¢, without
serious difficulties being involved.

Two features make this instrument par-
ticularly handy:

1. It indicates, qualitatively at least, both
dc and ac voltages, at frequencies well
up into the high audio range.

2. It has a high internal resistance, dis-
turbing the circuit being investigated
very little. Only commercial vacuum-
tube voltmeters, or very expensive volt-
ohmmeters have as high an internal re-
sistance as this simple gadget.

As it stands, the 6ES is a 0 to 8 volt vacuum
tube voltmeter. Its primary utility is as a
qualitative voltage tester or signal indicator,
and most of the applications to be described
use it in this way. However, it may be broadly
calibrated against a known dc voltage source,
or by remembering that it requires eight
volts between grid and cathode (grid nega-
tive) to exactly close the eye. Smaller clo-
sure angles are approximately proportional
to voltages below eight volts.

Build the gadget on a simple little back-
board and base of 34-in. white pine (two
pieces 5-in. square) as shown in Fig. 3.

Applications: 1. Signal tracing in a PA or
amplifier. Connect the ground lead to the
chassis of the amplifier. Now, with a signal



TARGET
ELECTRODE GRIP

TOP VIEW OF TUBE SOCKET

FIG.2

being supplied to the input of the amplifier,
from signal generator, record, or mike, touch
the voltage input lead to each successive grid
and plate, beginning near the input stages
of the amplifier. If a signal is being trans-
mitted this far, you will observe a continual
flicker of the shadow, beyond that which
occurs when you first touch the lead to the
terminal. It is necessary to connect a capaci-
tor (about 0.01 mfd, 400 W.V.) in series with
the voltage input lead. With care and prac-
tice, a signal as small as 0.1 volt may be readi-
ly detected in this way.

2. Checking the front-end performance of
a radio. Connect the ground lead to the
chassis, or to the common ground bus of the
receiver being tested. Connect the voltage
input lead to the hot side of the audio volume
control. Tuning the receiver across the band
should cause the eye to close noticeably each
time a signal is tuned in. To adjust the re-
ceiver for best performance, tune in a station
at the high-frequency end (1400 KC, or high-
er) and carefully adjust each of the IF trans-
former trimmers for maximum closure of the
eye. When the IF trimmers have been thus
adjusted, then adjust the trimmers upon the
tuning capacitor for maximum eye closure.
When this has been done, you may be sure
that your set has been adjusted for good per-
formance. (Note: This procedure applies to
a simple superheterodyne broadcast receiver
only. Some large, expensive receivers, or com-
munications receivers, require more equip-
ment for proper alignment. Also, better try
this on an older set first, for practice, be-
fore tackling your best radio.)

RADIO-TV EXPERIMENTER

SIDE VIEW

FiG. 3

3. Visual monitoring of Tape recorder. Over-
loading of the tape, causing saturation of
the magnetic oxide of the tape on a loud
passage, is a frequent form of distortion in
home recordings. Since many of the less-
expensive tape recorders have inadequate
level indicating indicators, if any at all, this
overloading can easily occur.

Your 6E5 makes an effective visual moni-
toring device, or volume indicator. Connect
it to your tape recorder as shown in the dia-
gram below, which will apply to most of the
home-recording machines. A schematic dia-
gram of your particular machine, obtained
at small cost from the manufacturer, will aid
you in making these connections. Borrow an
audio signal generater from a friend, or from
your neighborhood service shop and, using a
1000 cycle signal, determine the overloading-
level of your particular machine. Then ad-
just the potentiometer, so that the eye just
closes. Now you can regulate the volume on
recordings to keep the eye from completely
closing on loud sound peaks. This will give
your tapes lots of level without annoying dis-
tortion.

4. Tuning and modulation indicator for the
amateur transmitter. Although the dc plate
milliammeter employed in most amateur
transmitters will tell you when your trans-
mitter is running the correct power input, it
can tell you nothing about the power output
and little about the degree of modulation. If
yo11 use a coaxial cable to feed your antenna,
you can use your magic eye to tune for the
greatest signal output for a given power
input; that is, for greatest efficiency. Refer-
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ring to the dlagl'elnl will shqw the con- TR LET—TE DAEE B
nections, and it may be used with any ama- At R ; -
teur transmitter that employs coaxial cable m f Ok 6E5 tube SizslandiDesciption
output. The power consumed by this indi- 1 Eby. or similar, base-mounting six-prong
cator is in the microwatts, and negligible by socket. )
. A 2 Fahnestock clips.
any ordinary standards, so it does not waste 1 five foot length of cable, four wire. (May
valuable RF watts. It also indicates relative Fe 5(':1'9"1?“;;0"5‘5‘]"99“ not, be.) May be two
degree of modulation. n ze"nﬁeg% AR Il sci:{or}w-steu together.
If you have one of the more-powerful trans- 1 1 megohm, 1 watt resistor.
2 pieces 3 x 5 x 5” pine.

mitters, and you find that the eye shadow
“overlaps,” try a 6G5 tube instead of the 6ES.
All connections will remain the same.

These suggestions, drawn from a fairly
wide range of applications, by no means limit
the usefulness of this neat, widely-available
little indicator. It's cheap, almost universal,
and difficult to burn out.

Test leads.

Wire screws, rosin-core solder, etc.

Small piece of metal (from tin can) to clamp
down cable. (Or you may use insulated
staples.)

Power supply requirements:
Any small power supply providing anything between
100 and 400 volts, dc, and 6.3 volts ac will work, Or
you may “steal” the power from any piece of radio-
electronic gear using a transformer type power supply.
The drain will be negligible.

Shockproof Solder Holder
¢ Have you ever been shocked while solder-
ing live wires in a “hot” circuit? This won’t
happen again if you wrap a length of solder

4

into a coil and place it in a plastic pill bottle
(available at most drug stores). Punch a hole
in the lid and thread one end of the coil
through hole. Use this holder as you would
a pen, pulling out more solder from the coil
inside as needed.—JoHN A, CoMSTOCK.
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Improved Razor-Blade Detector
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hole razor-
blade *“crystal”
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original was a N
piece of pencil
lead bridged
across the
edges of two
razor-blades
and sometimes used by G.I's in foxholes to
pick up local broadcasting stations. This was
fairly sensitive, but it was very difficult to
hold an adjustment, as the least vibration or
jar caused the lead to rock and roll on the
blade edges, resulting in erratic and noisy re-
ception. For the arrangement shown, blue
steel single or double edge blades (such as Pal
razors) seem to be the most sensitive, but
many other blades also have sensitive spots on
them. Use with a conventional circuit and a
good antenna and ground.—ART TRAUFFER.
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COLOR-TV CROSSWORD

By JOHN H. COMSTOCK

Are you fomiliar with the many technical words and
terms used in color TV? What betterwayistheretotest
your vocabulary than by working this crossword puzzle?

ACROSS

1.

Circuits which amplify
the primary colors from
the matrix.

17.

Network of thres imped-
ances—two across  the
line, the third in the line
between the two.

Nearly all the words and terms which you need to

fill in, are directly or indirectly pertinent to color TV.
Solution on page 22.

33.

34,

This on a TV antenna
cavses much signal loss.

Two of the....... chro-
matic coefficients describe

5. Freedom from mixture 8- The blanking pulse which sleolorlbvlits pos'ioion s
with white or any other o?plio;. yo!'dug. ooh ':. a chromaticity diagrom.
color primaries not al- pix tu e grig or cathode . . -
ready present in the de- {0 L0 O ealvidurg 3 :.lnn‘d.c?:::'lo) TV interfer
sired color. tn9lswespihime o

8. One of the primary 20. Oﬂo'n mounted on @ 3 ::lr:: i‘,’::gh:;‘o::h::p::!
colors, mast. imposed on each other.

9. Sheet of metal or other 24. Type of triede transistor. 39. Pre-Amalgamation Engi-
material which shields o H
TV camera from extrane-  26. One-direction current e itlisecslsymbel;
ous light. (abbr.). 41. Inductive-capacitive cir-

., cuit (letters cymbol).

11. Color TV camera circit 27. The...... .... tron is a )
which unites the lumi- color TV pix tube em- 42, Mutual conductance (let-
nance and chroma chan- ploying only one electron ters symbol).
nels with the sync sig- gun.
nals. 43. Type of antenna loading.

30. When you are shocked,

13. Audio term cpplicable to the “haong-on-to’ type of DOWN
Color TV sound repro- electricity (abbr.).
duction. 2. Reduction of color in-

31. Circuit which regulates tensity when color is

15. 1/1000 ampere (abbe.) voltage (abbr.). mixed with white light.

" 2 3 4 & 3 7

8
9 10
1" 12
13 4 15 16
17 i8 19
20 21 22 23
24
23
26 27 28 29 30 3
32
33 34
3% 36 7 36
39 40
la) 42 43
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3.

19.

21.

22.

23.

24.

25.

28.

29.

32,

37.

38.

40.

Spurious color at edges
of different colored areas.

Often caused by insuffi-
cient high voltage.

Opposite of forward
bias.

An open winding in this
component results in no
deflection horizontally or
vertically.

Common connector.

People in general who
will work this puzzie.

In the three-color TV pix
tube, there is an electron
gun for............ pri-
mary color.

Moving or tilting TV
camera to follow subject
movement.

Numericol indication of
the degree of picture
contrast.

Triangular group of
three primary color phos-
phor dots.

Notional Association of
Radio ond Television
Broadcasters (abbr).

A thin perforated mask
found in o three-gun
color TV pix tube.

Constant voltage level in
a TV signal just before
and ofter transmissian of
sync pulses.

Expansion or divergence
of CRT electron beam
due to repelling force of
each electron on all ather
electrons.

Something often matched
when replacing defective
ports.

Watery picture pattern
resulting from interfer-
ence beats.

This color TV generator
pattern is often used ta
adjust convergence.

Three of them are used
in the tricolor TV pix
tube.

....uration is the free-
dom of a color from
white.

Cothode current (letters
symbol).
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Circuit Principles That Are Involved

/T
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for commercial power, is bi-directional,

yet most electronic equipment operates
from direct current, which is uni-directional.
The most common method of changing alter-
nating current (ac) to direct current (dc) is
by rectification.

It can be seen that, if we find a device
that will only pass current in one direction,
and feed ac into it, the output will be dc,
since it will pass current only during the
time the input current is moving in one di-
rection. A diode tube is such a device, as are
selenium and silicon rectifiers.

Electron Flow. If a diode tube is connected
as in Fig. 1, electrons would flow from the
heater to the plate, since the plate is positive
in respect to the negative electrons (from the
heater), and unlike charges attract. If we
made the plate negative, no current would
flow, since the negatively-charged electrons
would be repelled by the like negative charge
on the plate. The amount of electron flow
(or current) would depend on the amount of
positive plate voltage, as set by R. The more

e LTERNATING current, usually used
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Rectification,

positive the plate is, the more current-flows,
as shown by the graph in Fig. 1.

At some point, however, the current stops
increasing as the plate voltage increases. This
is known as the saturation point, at which
all electrons that leave the heater reach the
plate. The current can then be increased
only by increasing the amount of electrons
available from the heater.

A Simple Form of Rectifier can be made
by connecting a diode as in Fig. 2 (assuming
the cathode is heated by a filament not
shown). When, on the input side, point “A”
is positive and “B” negative, the plate is posi-
tive in respect to the cathode, and electrons
flow as indicated by the arrows.

On the next half-cycle however, point “A”
is negative and “B” is positive. During this
half-cycle the plate is negative in respect to
the cathode, and no current flows. The output
is then a fluctuating direct current that flows
only on alternate half-cycles, as shown in Fig.
2, giving us a dc output from an ac input.

Since the rectifier in Fig. 2 passes current
only on alternate half-cycles, or half of the
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In Virtually All Electronic Circuits

Filtering, And Detection

time, it is called a half-wave rectifier. If a
center-tapped input is available, two half-
wave rectifiers can be connected in series, as
shown in Fig. 3.

Half-Cycle Changes. In This Circuit, “A”
is positive, and “C” is negative on half of the
cycle. The midpoint of the input, “B” is nega-
tive in respect to “A,” and positive in respect
to “C.” Since both tube cathodes are con-
nected to the midpoint through the load, the
plate of V, (connected to “A”) will be posi-
tive to its cathode (connected to “B” through
the load) one one half-cycle. Current will
then flow from V, cathode to the plate, to “A,”
to “B,” and through the load back to V, cath-
ode (solid arrows). During this half-cycle,
“C” (connected to V, plate) is negative in
respect to its cathode, and current does not
flow through V..

On the next half-cycle, however, the situa-
tion is reversed. “C” becomes positive in re-
spect to “B,” and current flows through V.,
from cathode to plate, to “C,” to “B,” and
through the load back to V. cathode (dotted
arrows). So one tube conducts during one

,._--
!
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half-cycle, and the other conducts during the
other half-cycle. Since the system has current
flowing during the entire cycle, it is called a
full-wave rectifier. In practice, usually hoth
plates are in one tube with a single cathode,
called a full-wave rectifier tube.

Diode tubes, semi-conductor diodes, or
chemical surfaces (selenium, copper oxide,
etc.) which pass current in only one direction
can be used for these rectifiers. Regardless
of which is used, care must be taken in se-
lecting the proper design for the voltage and
current involved.

Peak Inverse Voltage. Figure 2 shows
that the maximum voltage is across the tube
when it is not conducting. At this point the
cathode is at peak positive voltage in respect
to the plate. This is called the peak inverse
voltage, and is 1.41 times the “Root Mean
Squared” (rms) input voltage (which is what
most meters read, and how transformers are
rated). The maximum allowable peak in-
verse voltage is included in rectifier specifi-
cations, and should not be exceeded.

In the full-wave rectifier (Fig. 3), the peak
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inverse voltage is related to the rms voltage
on each side of the center-tap, since the cir-
cuit is essentially two half-wave rectifier cir-
cuits in series.

Rectifiers can also be placed in series or
parallel to get greater current or voltage ca-
pacity. Tubes are often connected in parallel
to increase current capacity. Fig. 4 shows
how a series connection in bridge fashion can
increase output voltage without increasing
supply voltage or rectifier capacity. The dia-
gram shows silicon diodes, but vacuum diodes
could be used if there were separate filament
supplies (one for D, and D,, and one for D.
and D,). This is necessary due to the differ-
ent potentials across the diodes at different
times of the cycle.

In the Full-Wave Rectifier (Fig. 3), the
voltage output was essentially equal to the
voltage between “A” and “B,” or “C” and
“B,” or half the transformer secondary volt-
age.

Suppose we use that same transformer in
the full-wave bridge rectifier circuit shown in
Fig. 47 When “A” is positive, current would
flow through D, to “A.” through the trans-
former to “C,” through D,, through the load
and back to D, (solid arrows). On the other
half-cycle, when “C” was positive, current
would flow through D, to “C,” through the
transformer to “A,” through D,, through the
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load and back to D. (dotted arrows).

We would then have current flowing dur-
ing both half-cycles, and the output voltage
would be essentially equal to the full trans-
former voltage, between “A” and “C.” At
the same time, the peak inverse ratings of the
rectifiers need be no higher than the ones
used in the full-wave circuit (Fig. 3), since
the diodes are connected in series for each
half-cycle.

Rectifiers are also used in voltage-multi-
plier circuits. In these, a rectifier and capaci-
tor work together to change the voltage to
dc and increase it in value. Fig. 5 shows a
rectifier-doubler or voltage doubler.

When “A” is positive, D, will conduct, and
charge C, to the peak value of the input volt-
age. When “B” is positive (and “A” is nega-
tive), D. will conduct, and charge capacitor
C. to peak input voltage. Since the capacitors
are each charged to the peak value of the in-
put voltage, and since they are in series, the
output voltage will be twice the peak value of
the input voltage. However, since any cur-
rent drawn by the load tends to discharge C,
while C, is charging (and vice-versa), the
output voltage drops rapidly under load. To
minimize this, large capacity condensers (40
mfd. to 100 mfd.) are usually used in this type
of circuit.

Obviously, the peak inverse voltage rating
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Common rectifiers include vacuum and gas tube types as well as solid state and chemically coated devices.

of rectifiers used in doublers must be high.
When one diode is not conducting, the reverse
voltage impressed across it is the peak supply
voltage, plus the voltage to which one capaci-
tor has been charged. The safe peak inverse
value to use is therefore 2.82 times the rms
supply voltage.

Voltage Multipliers. By placing two or
more of these circuits in series, or combining
one of them with a standard half- or full-wave
rectifier, various amounts of voltage multipli-
cation can be secured. There are tripler,
quadrupler, etc., circuits, even up to eight
times the input voltage.

In vacuum tube and selenium rectifiers,
output voltage under load is reduced by the
voltage drop in the tube or rectifier. This
voltage drop increases as the current in-
creases, since these rectifiers can be consid-
ered as fixed resistances. This loss van be
overcome by using a gas-filled rectifier tube,
or silicon rectifier, both of which have a rcla-
tively constant voltage drop. regardless of
current. Fig. 6 shows the comparative volt-
age drop, related to current,”between a vac-
uum rectifier tube (such as a 5U4), and a gas
rectifier (such as an 83).

Gas-filled rectifiers usually contain mer-
cury vapor. When the electrons within the
tube reach a sufficient speed (as current
starts to flow), they tear other electrons off

RADIO-TV EXPERIMENTER

the mercury atoms as they hit them. The
gas then becomes “ionized,” and furnishes
additional electrons, which tends to reduce
the resistance of the tuke. As more current
flows, there are more collisions and more ad-
ditional electrons furnished. The result is
that the tube resistance tends to decrease as
current increases, causing a fairly constant
voltage drop in the tube.

The nature of silicon rectifiers is somewhat
similar in that the voltage drop is relatively
constant. To date, however, silicon rectifiers
with high voltage and high current capabili-
ties are somewhat expensive.

Up tc now all of the dc voltages we have
seen have been fluctuating. This ripple, or ac
component, must be removed, or there would
be hum in the output. This is done by filter-
ing. In Fig. 7, we have taken the output of
the Fig. 2 circuit, and inserted a large capaci-
tor acrcss it, between the rectifier and the
load.

The original output consisted of half-
cycles of voltage which rose from zero to
peak and back to zero, followed by a non-
conducting half-cycle. With the capacitor in
the circuit, however, the voltage does not
drop to zero, but tends to level off.

On the conducting half-cycle, the capacitor
first charges up to peak voltage, and then, as
the supply voltage begins to decline, the ca-
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pacitor starts discharging. It continues to
discharge through the non-conducting half-
cycle, but cannot completely discharge before
the start of the next conducting half-cycle.
On this half-cycle, it again charges to peak
voltage, and the procedure is repeated. This
results in the more constant voltage output
shown at the right of Fig. 7. The shaded
areas indicate the charging time of the ca-
pacitor, and the dotted line indicates the
average output voltage, as related to the
peak condenser voltage and the lowest volt-
age to which it can discharge.

A large capacitor must be used. It can-
not completely discharge during the second
half of the conducting cycle, and all through
the non-conducting cycle. It also is apparent
that, with a given size capacitor, filtering ac-
tion would be better in a full-wave rectifier
(Figs. 3 and 4), since there would be less
time for the capacitor to discharge.

In actual practice, filter circuits usually
take the form shown in Fig. 8. The most com-
mon circuit, a capacitor input filter, is shown
in Fig. 8A. Here C, removes most of the
ripple, as outlined above. The choke L, has
a high inductance to ac and it, with capacitor
C,, smooths the output even more.

Fig. 8B and C are one- and two-section
choke input filters. Here the choke greatly
reduces the amount of ripple that gets to
capacitor C,, minimizing the compensation re-
quired of it during discharge time. In Fig.
8C, an additional choke (L.) and condenser
(C.) further smooth out: the ripple. They
act essentially as L, and C, in Fig. 8A.

If the load current is high, it can be seen
that the capacitor in Fig. 7 (or 8A) would dis-
charge very rapidly, and the average voltage
output would fall. For this reason, the volt-
age regulation of capacitor input filters (Fig.
8A) is poor, with the output voltage decreas-
ing as the load current increases. In the choke
input filter (Figs. 8B and C), the ripple, or
fluctuation across the first capacitor is fairly
slight, and the voltage can fall less during
the discharge cycle. High load currents there-
fore have less effect on output voltage, and
regulation is better. Due to this improved
regulation, choke input filters are usually
used where there is to be a wide variation
in load current.

Rectification Principles are used for cir-
cuits other than power supplies in electronic
work. Perhaps the most common circuit is in
detection. This is the process of separating
two alternating voltages, one at radio fre-
quency and one at audio frequency.

In Fig. 9, our input is a modulated RF wave,
and when “A” is positive, the input is recti-
fied by D, similar to the half-wave rectifica-
tion in Fig. 2. A rectified half-wave output
then appears across the load resistor, R,, and
capacitor C, then removes the “ripple” from
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this output. In this case, the size of C, is
selected so that it can discharge very little at
the very high radio frequency rate, but can
easily charge and discharge at the relatively
low audio frequency rate. The voltage across
in then filters out the radio frequency varia-
tions, but follows the audio frequency varia-
tions.

This output (shown at right of C,) is still
dc, always being positive. Placing C, in series
with the output corrects this. As long as the
voltage across C, is increasing, C, is charging.
But the instant that the voltage across C,
starts to decrease, C, starts discharging, the
two actions resulting in the ac waveform
shown below C,. This ac voltage is then am-
plified for earphones or loud speaker.

Detection can also be done by triode
tubes. In this case, the grid is biased so the
tube is cut off and cannot conduct during
negative half-cycles, giving the same output
as diode D,. Another method which gives
similar results is to utilize the non-linear
part of the tube’s characteristic curve.

Detection is also used in listening to code,
or CW. Here information is sent by breaking
the radio frequency signal, which is above
audible range. To enable operators to hear
the breaks in the R.F. signal, hetrodyne de-
tection is used. A constant internal R.F. sig-
nal is “beat” against the interrupted R.F. code
signal.

Suppose a station is sending code by break-
ing its 1000-kilocycle signal. If we have a
1001 kc oscillator in our receiver, and mix it
with the incoming 1000 kc signal, we will get
a “beat” note of 1000 cycles, or the difference
between the two. This “beat” note can be
heard readily.

The “beat” note will only exist when the
station has the key depressed, and sending
a signal. When the key is open, and the sta-
tion is not transmitting, our 1001 kc oscillator
is still working, but has nothing to beat
against, and we hear nothing. When the key
is pressed, and the station sends out its 1000
ke signal, the “beat” note is produced, and we
can hear the dots and dashes.

While there are certainly other circuits
which are used in electronic equipment, these
circuits are equally important certainly. How-
ever, the principles of rectification, filtering
and detection are fundamental. Stress is al-
ways applied to amplifiers and oscillators, -
while these basic circuits outlined here go
begging.

As you can see, rectifiers, filters and de-
tectors are closely related to each other, and
to a great extent are inter-dependent. These
basic circuits are the root of many electronic
equipment that we know as part of our every-
day lives. . . . Perhaps now we can under-
stand and appreciate the design considera-
tions that went into bringing these benefits. »
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FIG. 1: Typical of equipment used in World War II and still used on Army equipment is this infra-
red searchlight mounted on an M-60 tank. Tank commander is using image converter binoculars.

Now You Can Seein

° N A dark and overcast night, through a
A cat W|" have no'h- O drizzling rain that added to the simula-
tion of battlefield conditions, the Army

o

1 r now on put on a demonstration, sponsored by the

ng on us ' om ho U. S. Army Mobility Command, of its new
fighting capabilities by seeing in the dark.

By OTTO RENIUS Until the advent of this new generation of




U.8. ARMY PHOTOS

the Dark

night viewers, the Army used improved
World War II equipment. In fact some of the
standard night vision equipment on present
NATO tanks is little improved over the Ger-
man devices af 1945.

For example, on April 12, 1945, the Amer-
ican Fifth Armored Division captured a Ger-
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FIG. 2: This is view received on the image convertor.
Tank was invisible in pitch black of night until infra-
red rays picked it up as shown in photo from viewer.

man technician driving his automobile in the
dark while fleeing the advancing Russians.
His automobile was equipped with infrared
driving lights and an image tube that had
been manufactured the year before. This en-
abled him to drive at high speed in the dark
with no visible lights showing. Our present
tanks (Fig. 1-3) and trucks still use the same
type of infrared night driving equipment.

The Germans had developed other night
vision systems too; for anti-aircraft gun point-
ing, for battlefield surveillance, for anti-tank
weapans, and for detecting their enemy’s use
of infrared equipment. Fortunately, the Ger-
man equipment was so complex for its day
that manufacturing difficulties arose and little
of it ever saw use on the battlefield.

It is the development of devices for detect-
ing your enemy’s use of infrared illumination
that makes the employment of this old-style
equipment so dangerous on the modern bat-
tlefield. All troops can be equipped with sim-
ple, hand-held detectors which immediately
point out the location of any infrared search-
light or driving lights. Also, with the advent
of the infrared homing missile, such as the
extremely successful “Sidewinder,” who
wants to be sitting behind a couple of infra-
red-beaming headlights which would guide a
missile toward you?

The new generation of night vision equip-
ment (Fig. 4-5) is based upon the use of the
so-called “passive” detectors. This means that
it is not necessary to beam any sort of radia-
tion at your target in order to locate it. The
stars, the skygrow, or the enemy himself ra-
diates sufficient light for you to locate him,
identify him, and destroy him. And, if the
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FIG. 3: Famed sniperscope is now an excellent police
weapon with its built-in, infrared searchlight. A well
adjusted scope can "“see” up to 300 fr., but it still
isn’t up to the Army’s new night vision equipment.

moon is out, the new equipment makes the
battlefield look as if the noon sun were beam-
ing down on a clear summer day.

The basic principle of operation of all of the
new image amplifier devices for night vision
is relatively simple: use the energy of the
incoming light (and there always is some
light, even if you can’t see), to generate an
electrically charged image which can be am-
plified by the proper electronic circuitry. No
longer is the infrared searchlight necessary.
The existing natural illumination is focused
on the face of the image intensifying tube by
an optical system. This tube face is coated
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with a material called a photoemissive sur-
face which emits electrons when the incom-
ing light strikes it. The photoemissive surface
emits several electrons for each particle or
“photon” of light striking it. These electrons,
being negatively charged particles, can be ac-
celerated and focused electrically.

In practical systems, these electrons are
used to form a bright image on a phosphor-
coated screen. This is the same way in which
your television set gives you a bright image;
electrons striking the phosphor screen make
it glow. The screen remains dark in the areas
where no electrons strike, so that a black and
white image can be formed. This image on a
light amplifier can either be viewed directly
through an eyepiece, coupled to a television
camera for viewing on the familiar 12- or 17-
in. screen, or amplified again by the insertion
of another photoemissive surface directly be-
hind the phosphor. By this last method, three
or four stages of amplification may be placed
in tandem, and gains up to 80,000 or more
may be given to the incoming image!

In some hospitals, physicians have been em-
ploying both the light amplifying television
tube and the direct viewing image intensifier
tube in fluoroscopic examinations for several
years. In the past, the physician had to dark
adapt his eyes for a long period of time before
he could see any detail on his fluoroscope
screen. Now, by using the light amplifier
device, it is not necessary for him to dark
adapt his eyes, and he can see twice as much
detail on the screen. In addition, if a light
amplifier television set is employed, an entire
group of doctors can view the same television
screen during consultation, while the patient
is exposed to less radiation than before.

Industrial uses of the light amplifiers are,
at present, also closely tied to x-ray fluoros-

FIG. 4: A sergeant aims
a rifle equipped with a
new image intensifying
scope which turns dim
starlight to bright sun-
light through the viewer.



FIG. 5: This is a pilot
mock-up of image inten-
sifier binoculars for
rapid movement of ve-
hicles in dark of night
with only star light for
intensifiable illumination.

copy. They are used for the examination of
everything from rubber tires to electronic
assemblies. In fact, one manufacturer uses
an intensifier to check the quality of the
spark plugs he makes, while another looks
for cracks in the welding of critical compo-
nents before removing the component from
its positioning jig. If a defect is seen, the
faulty weld can be removed, repaired, and re-
examined on the spot!

It won’t be long before compact, rugged,
light amplifier tubes are available for many
other civilian as well as military applications.
The equipment employing these tubes may
be mounted in aircraft and boats, to aid radar
in presenting an actual image in the dark.
The size of this type of equipment will initial-
ly approximate that of a pair of binoculars,
As science progresses though, they may
eventually look like a pair of thick-lens
glasses. Electric power requirements will be
small.

How about the television type of light am-
plifier? Naturally, through the use of tran-
sistors and other improved electronic circui-
try, their size will shrink. This would make
them practical night vision devices for use in
airplane cockpits, for surveillance of highly
restricted defense areas where illumination
is not desired, or even for submerged sub-
marines.

As modern industrial know-how finds bet-
ter and better ways to make intensifier tubes,
their cost will drop considerably. This will
open up interesting new areas for their appli-
cation. It's not difficult to imagine the image
intensifier as standard equipment for police
during night patrols. This ability of the police
to “see in the dark” would be an extremely
effective crime deterrent. It would allow
them to view a suspicious looking dark area
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FIG. 6. Photo of a new intensifying scope as it ap-
pears on regular TV. Night view of tank shows de-
tail naw available with improved night-seeing devices.

without giving away their own position, as
they must do with a flashlight or othar visible
light

The car of the future might even come
equipped with small, dim, headlights, and in-
tensifier type glasses for the driver. This
would eliminate headlight glare, and allow a
much better view of the area to the side of the
road. Sportsmen could also use the compact
light intensifier when they want to go out in
the field before daylight without frightening
the game, or when they want to set up a
decoy pattern for ducks, on a pitch black
lake.
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Not since the days of Ali Baba and his mys-
tical “Open, Sesame!” has man had so much
convenience for so little effort as in this...

Remote Control Garage

FIG. 1: The motor drive unit in o vertical mounted

installation. A horizontally-based metor unit can
usually be mounted easily in o vertical position.
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By M. C. ANDERSON

USH a button on the dashboard of your

car and a circuit-breaker or buzzer sends

pulses of current through a transmitting
coil of wire mounted underneath the dash.
In an action similar to that which occurs be-
tween the coils of a common transformer, the
pulses of electromagnetism created around
this transmitter induce a small current in a
similar coil buried beside the driveway. This
induced current is fed to the control grid of
a vacuum tube, causing it to “fire” or conduct
current which operates a relay. This relay
in turn closes a motor relay and operates the
door. The drive shown is adaptable to any
overhcad-type garage door.

Motor Drive Unit. The motor drive unit,
Fig. 1, is the basic power unit for operating
any of the overhead door types described
here. It combines a used fractional hp appli-
ance motor with a worm gear reduction and
V belt drive to a power takeoff shaft.

The worm gear unit shown in Fig. 1 is a
surplus aircraft wing flap drive with a gear
reduction of 40 to 1. You can also use a very
similar worm gear drive taken from an old
wringer type washing machine.

A Y or 'a hp motor is adequate for this
purpose and Y4 hp is the largest motor recom-
mended. The motor selected should be split-
phase or capacitor start type. These are easi-
ly reversed, and preferably built for vertical
mounting.

To be reversible, the motor selected must
have 4 external leads or terminals at the
terminal box. Two of these connect to run-
ning windings and two to the starting coils
through a centrifugal starting switch. Nor-
mally, one starting and one running lead will
be connected to each side of the 110-volt cir-
cuit. The direction of rotation may be re-
versed by simply crossing the starting coil
connections to the running windings. In the
control box, this is accomplished by the motor
control relay.

Fractional hp appliance motors may have
either 3 or 4 leads coming out of the motor
terminal box. If the motor has only 3 exter-
nal connections, one end of the starting coil



FIG. 2: The up-limit switch shown is
about to be operated by the switch
stop the motor.

arm. This will

Door Opener

will be permanently connected to the running
windings inside the motor. The other end will
connect to the starting switch and become the
third lead. In order to make motors of this
type reversible, the fixed end of the starting
coil must be cut loose from the field coil and
brought outside the motor as the fourth pow-
er lead. With the motor disassembled, trace
the power leads to the point where they join
the motor field coils. These joints will be
soldered (or welded) and taped. The two
connections to the running windings are easy
to identify, since these windings are of smaller
wire than the starting coils. The fixed end
of the heavier starting coil will be attached
at one of these points. Cut it loose, retape the
joint and solder a short length of insulated
wire to the end of the starting coil to bring
it out of the motor case. Drill a hole in the
insulating backing of the motor terminal plate
and use an 8-32 machine screw as the new
fourth terminal. Mark the terminals to iden-
tify the starting and running coil connections.

The motor and worm gear are mounted on
a sturdy base of wood or plywood and con-
nected by a flexible rubber coupling. This
coupling provides mechanical isolation for the
motor and a safety factor for shocx trans-

mission caused by door movement.

The power output shaft is supported in
standard % in. line-shaft pillow blocks or
bearing hangers. The length of this shaft
should be adjusted to the mounting intended.
The drive sprocket is a %-in. pitch gear bi-
cycle sprocket brazed or bolted to the steel
V pulley normally used on appliance motors.

The V belt pulleys should be selected to
give a total speed reduction at the drive
sprocket of between 35 and 40 to 1.

Dual-Spring Cable-Operated Doors. The
door mechanism shown in the photos is a very
common type using two overhead tension
springs acting on steel cables. This unit may
be mechanized by driving only one side of the
door, permitting the other side to follow,
counterbalanced by its spring. The cable and
pulleys on the driven side are removed and
replaced by bicycle chain and sprockets. The
motor unit drives the door through this chain,
and may be mounted tc the side of the door
(Fig. 1) or overhead.

Run the door all the way up and secure it
by tightening a C clamp on the track on
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GENERATOR
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SWITCH ‘[
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IMFD 200V (3

CONDENSER REWOUND

RELAY

TRANSMITTER CoOIL
MOUNTED UNDER CAR

n L. GROUND TO FRAME

FIG. 5: The coil of the transmitter relay must be com-
pletely stripped and rewound with No. 18 Formvar.

FIG. 6: An ordinary garbage can lid makes a handy
coil form for winding the required induction coils.

104

FIG. 7: Brick walk alongside driveway helps simplify
problem of bedding down the pickup ¢oil and cable.

either side. Then release the spring on the
side to be driven and remove the cable and
both pulleys. The pulley at the door end will
be replaced by the drive sprocket of the
motor unit. It may be necessary to enlarge
its mounting hole somewhat to pass the
sprocket drive shaft. This can be easily ac-
complished with a tapered reamer in a large
drill brace.

Disassemble the idler pulley unit and re-
place the pulley with a %-in. pitch bicycle
rear sprocket. Since these sprockets have no
hub, press or braze a bushing into the center
hole to reduce the size and provide a bearing.
Join the two lengths of bicycle chain with a
repair link and attach the ends to the hottom
section of the door and to the track at the
same points where the cable was formerly at-
tached.

Pivot-Type Doors. Overhead garage doors
which open by pivoting around two centers
will require an overhead cable system, in
addition to the basic motor drive unit. As
shown, the door is driven by the motor
sprocket through a length of %-in. pitch
bicycle chain which is part of a cable loop.
Movement of the cable is transmitted to the
door through a 12-ft. drive rod of wood or
steel tubing. The motor drive unit should be
centered overhead on this installation. Steel
clothesline cable, clamps and a clothesline
pulley make up the cable loop. The cable is
tensioned by a turnbuckle.

Crawford Doors. The Crawford door is
counter-balanced by a single torsion spring
operating on cables wound on cable drums.
The 1-in. tubing on which the cable drums are
mounted usually extends an inch or so be-
yond the drums on either end. This provides
sufficient clearance to install a 6-in. V pulley
with a 1-in. shaft hole.

Transmitter. The simple transmitter cir-
cuit is shown in Fig. 4. The buzzer or circuit-
breaker is a power type relay, rewound with
No. 18 Formvar insulated wire so that the



FIG. 8: The control box should be mounted on the
wall near the motor drive. Location is not critical.

coil will carry a heavy surge of current. The
relay must be of the normally-closed type,
with the points open when the coil is ener-
gized. On the relay shown, a normally-open
type which happened to be on hand, the points
were reversed to produce a circuit-breaker.
Remove the coil from the frame and unwind
the wire down to the bare spool, then rewind
with No. 18 formvar (Fig. 5).

Connect the coil leads in series with the
points, so that the circuit is broken when the
pull of the coil opens the points. The result
will be a buzzer capable of producing a high-
current dc pulse through the transmitter coil
suspended beneath the car. A 1 mfd. 200 volt
capacitor across the points of the relay pro-
tects them against arcing and also produces a
clean current cut-off for maximum transmit-
ter effectiveness. The rewound relay may be
used on either 6 v or 12 v systems.

Mount the relay at any convenient location
under the hood (Fig. 9) and connect one
lead to the battery terminal of the voltage
regulator. Run the other lead to a push-
button mounted on the dash and then to the
coil, mounted under the car.

The transmitting coil consists of 30 turns
of No. 18 formvar insulated wire. A garbage
can lid (Fig. 6) approximately 20-in. diame-
ter is a convenient form for winding this coil.
When all 30 turns are in place, tape the coil
at intervals to hold the loops in place, then
tape the entire coil with plastic electrical
tape. This binds and protects the wire and
makes the coil rigid enough to mount easily.
Mount the coil as close as possible to the side
on which the buried receiving coil will be
located. The coil may be flattened into an
oval shape if required for mounting. The coil
should be suspended a short distance below
the metal parts of the car, but must not pro-
ject enough to be easily damaged. Ground
one lead of the coil securely to the frame.

The receiving coil, like the transmitting
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MATERIALS LIST—
REMOTE CONTROL GARAGE DOOR OPENER

Amt. Req. Size and Description

100 ohm. '/% watt carbon resistor

22 megohm 1/, watt carbon resistor

22K ', watt carbon resistor

2.5K potentiometer (sensitivity control)

1.0 mfd 200 v capacitor

40 mfd 150 v electrolytic capacitor

6 v ac 4PDT relay (RY-1 motor reversal.
Potter & Brumfield PM 17 AY)

6 v ac DPST relay (RY-2 motor control,
Guardian 1R-500.G6)

5 to 15K sensitive DPST relay (RY-3 receiver
circuit. Guardian 1R-626-5)

Power relay, SPST. Modified Potter & Brum-
field PRSD or MRSD.

SPST pushbutton switch

SPST toggle switch

DPST pushbutton switch

SPDT snap-action switches with lever actuator

DPST locking switch

Filament transformer. 6.3 v

Universal output transformer

Ibs. (app.) 218 Formvar insulated wire

1 amp, 110 v fuse and fuse clip

2D21 tube and socket

4 x 8 x 10” utility box

Y4 to 1/10 hp split phase or capacitor start
motor

TN e R e N b e e e

lengths I/5" pitch, single bicycle chain
/o pitch bicycle sprocket, rear
isc. V-belt, pulleys, 14" line shaft. bearing hang-
ers. terminal :trips and universal joint, as
required,

FIG. 9: Maunt the transmitter relay under the hood.
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coil is wound of No. 18 Formvar using a 20-in.
garbage can lid as a winding form. Twenty
turns will be sufficient for this coil. Tape the
coil for protection with plastic electrical tape.
The receiving coil is buried alongside the
driveway (Fig. 7). Although the coils are
effective up to a distance of about 5-ft., the
closer they can be mounted the more positive
the operation will be. Connect the coil to the
required length of underground type plastic
covered cable and position it on top the
ground for a trial run to establish the correct
location before starting to dig. When a coil
location is found which will trip the door
mechanism without fail when you hold the
transmitter button while driving up the drive,
finish burying the cable and coil.

Control Box. The control box (Figs. 3 & 8)
contains three relays, two for motor control
and reversal and one sensitive type for de-
tecting the induction signals from the receiv-
ing coil buried beside the driveway. A midg-
et 2D21 thyratron type vacuum tube acts as
an electronic switch, tripping the sensitive
relay on signal from the receiving coil. A po-
tentiometer adjusts the sensitivity of the cir-
cuit by controlling the standby bias on the
vacuum tube.

Any double pole single throw sensitive type
relay of 5000 to 15000 ohms impedance will
operate satisfactorily in this circuit. The relay
shown is a discarded telephone relay. You
can use single pole relays in parallel to pro-
duce a double pole circuit.

Note that two or more relays may be con-
nected in parallel to provide, for example, 4
pole double throw operation from two double
pole double throw relays or double pole con-
trol from two single pole relays.

Signals from the receiving coil are fed to
the secondary side of a universal output
transformer. The terminals of the transform-
er will usually be plainly marked. The coil
leads were soldered to terminals 1 and 2 of the
secondary on the transformer shown. The
other two leads are connected to terminals
1 and 3 of the primary. If the transformer
used is not so marked, select the terminals
which give the best sensitivity.

The unit is mounted in one of the aluminum
chassis boxes sold by radio supply stores for
use with home-built equipment. It is wise to
bench-test the circuit before mounting, by
connecting temporary leads. Then if adjust-
ments are required, the wiring is accessible
without breaking connections.

The control panel may be wired with radio
push-back wire or ordinary bell wire on the
limit switch circuits, which operate on 6 volts.
The motor circuit, however, should be wired
with flexible, stranded, rubber-covered wire.
The solder terminals on the 4PDT relay speci-
fied are closely spaced and care must be taken
to avoid shorting them. It is wise to cover
these joints with insulating spaghetti or tape,
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as a precaution, after soldering is complete.

The mounting locations shown in the photos
need not be followed exactly, since location
of the components is not critical.

Limit Switch Circuit. The limit switch cir-
cuit (Fig. 2) is designed for low voltage (6V
here, other voltages may be used) to avoid
the shock hazard present if exposed switches
carry 110 v. Both up and down limit switches
are operated by the same switch arm. This is
bent from heavy gauge galvanized steel or
sheet aluminum. It must clear the track over
the full travel of the door. Provide a switch-
operating surface which is long enough to
allow for motor coast after the power is
turned off. The lower limit switch is protected
by a sheet metal guard, bent to clear the
switch-operating arm. Both limit switches
must be located well away from the curve of
the track, since the door-to-track spacing
varies as the door turns the corner, which will
cause erratic switch operation.

The limit switches on pivot-type doors must
be mounted on the pivot mechanism near the
hinge-point. Study the action and locate the
switches in a position to be operated when
the door has reached full travel less the
amount of over-run for your particular motor
and gear unit.

The snap-action switches used should first
be mounted on sheet metal backing plates,
slotted to provide adjustment. The backing
plate is in turn attached to the door track
with flat head machine screws.

When the motor, control box, and limit
switches have been wired it is well to check
the direction of motor rotation before attempt-
ing to drive the door. Once started in either
direction, the motor will continue until the
opposite limit switch is tripped.

Rotate the potentiometer until the sensitive
relay is pulled in and the motor drive oper-
ates, then back off sufficiently to prevent
“volunteer” operation.

These checks completed, assemble the door
drive and operate the door drive cautiously
through a complete cycle. When this has been
completed, the door will automatically oper-
ate through one cycle on signal from the
manual pushbutton or the transmitter.

Extension pushbutton switches are a con-
venience and may be added as shown in Fig.
2 if required at points other than the control.

These extension switches will permit you
to operate the door without being in the car.
Additional switches can be extended to other
parts of the house, so the garage doors can be
remotely controlled, for example, you may
want to close the door from inside the kitchen
on a cold and rainy night!

Wire Scraper From Old Blade

® An old piece of hacksaw blade can be used
for cleaning wires when soldering. It will not
cut the strands as will a knife.



This compact two-transistor unit triples as an AF-RF signal
tracer, utility amplifier, and transistor circvit power supply

By FORREST H. FRANTZ Sr.

erator are all that are required to signal
trace broadcast and short wave receivers
and audio amplifiers of all kinds.

Power for external tramsistor circuits is
available from the tracer at 1.5, 3, 4, 5, or 6
volts at the flick of a switeh. It does extra
duty as a utility amplifier far general lab use.
A self-contained loudspeaker makes the unit
convenient without the inconvenience of an
earphone.

Mount the Battery Holder on the perfo-
rated board as in Figs. 2 and 4. Mount the out-
put transformer on this board with a piece
of solid wire passing through the holes and
around the underside.

Drill the holes for the battery terminals,
input jack, volume control, switch and speak-
er. Cut the volume control shaft to a length
of 3s-in. Mount these parts. Be careful to
avoid shorting of the battery terminals to the
case. Wire the front panel. Fasten the cir-

TI—HS unit and an audio or RF signal gen-
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cuit board to the speaker with solid wire.
Interconnect the board and the front panel
circuitry (Fig. 4). Connect leads from the
batteries to the switch (Fig. 6)

The First Switch Position is “off.” Other
switch positions twn the signal tracer-ampli-
fier on. In addition, section B of Sl selects
the battery voltage which will appear across
the battery output terminals for powering an
external circuit with current requirements
of 25 milliamps or less. This feature will
prove invaluable for checking out transistor
tuners, amplifiers and other circuits and for
performing circuit experiments requiring
small currents.

For Audio Testing and signal tracing, use
a shielded lead with a miniature phone plug
termination on one end and extended leads
with minigator clips on the other end. To
signal trace in tube circuits connect a 47K
resistor in series with the center lead of the
shielded input cable. This minimizes circuit
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loading during testing operations.

If you have difficulty, check the battery
holder for good contact to the batteries. You
may have to fill the contact eyelets with
solder. Check the circuit against the wiring
diagram. With the audio signal tracing lead
in the input jack, you should be able to hear
the speaker hum when you touch the center
input lead (volume all the way up).

Heart of the Signal Tracer is the high
gain, two-stage transistor, audio amplifier on
the perforated board. The signal under test
enters the tracer through jack J1 and is ap-
plied to gain control Rl through isolation
capacitor Cl. C1 is rated at 600 volts and
keeps dc from getting through, but permits
audio to pass. The gain control feeds the
signal to the amplifier.

Resistors R2, R3, and R4 provide operating
FIG. 4: Chassi ted parts inside the box cover Dbiases for Q1 and Q2. Capacitors C2 and C3
include the speaker, switch, potentiometer, jacks provide isolation between dc potentials, but
ond two capacitors. Wire these in place separately. pass ac signals. Resistor R5 stabilizes the
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FIG. 5: Looking head-on at the front panel, the unit
presents on uncluttered, business like oppearance.

FIG. 6: Inside the box with the circuit boord in-
stalled in ploce. Box ond circuit board are wired

Finish the panel with decal lettering and lacquer. separately, ofter installation, hooked wup together.
+ (=] 1+ =
+ @1 45v L
= 1.5V
FIG.7- BATTERY SWITCH WIRING

operating point of Q2, C4 is a bypass around
R5, and C5 bypasses (effectively shorts) the
ac signal around the battery to prevent de-
generation due to internal battery resistance.

Transformer T1 couples the output of tran-
sistor Q2 to the loudspeaker with the proper
impedance match. Section A of switch S1
provides one “off” position, but applies volt-
age to the amplifier on the other four posi-
tions. Section B of S1 switches 0, 1.5, 3, 4.5,
or 6 volts to the battery output terminals.

This provides a convenient source for ob-
taining those much-needed, often hard to find
test voltages to power transistorized equip-
ment on the workbench. You can also use
these voltages to substitute for batteries that
are suspect, in equipment under test.
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MATERIALS LIST—TRANS BOX
Size and Description
R5 68 ohm, !/, watt carbon resistor

R3 4.7 k, Y, watt carbon resistor

R4 150 k, % watt carbon resistor

R2 390 k, I/, watt carbon resistor

R1 5 k miniature potentiometer (Lafayette VC-33)

cl .1 mfd, 600 v paper tubular capacitor
(Aerovox P8292ZN28)

c3 10 mfd 6v ultraminiature electrolytic capacitor
(Lafayette CF-103)

c2 10 mfd 25 v ultraminiature electrolytic capacitor
(Lafayette CF-142) 0

C4,C5 50 mfd 6 v ultraminiature electrolytic capacitor
(Lafayette CF-105)

Tl 10 k primary, 10 ohm secondary output transformer
(Lafayette TR-93)

S1 S.position, 2-pole miniatue rotary switch
(Lafayette SW-78)

Q1,Q2 2N1380 transistor

B 1.5 penlight cells. four in series (RCA VS074)

J1 miniature phone jack (Lafayette MS-370 is jack and plug

set)
binding posts (Lafayette MS-566 is kit of 10; only 2
required for this project)
4-cell battery holder (Lafayette MS-170)
2% % 334" unclad miniature perforated board
(Lafayette MS-304)
miniature knob (Lafayette MS-185)
pointer knob (Lafayette Ki-43)
/g x 3 x 5Y4” gray hammertone aluminum miniature case
(Lafayette MC-381)
Parts sourte; Lafayette Radio, 111 Jericho Turnpike, Syosset, N Y.
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By
JOE
MARSHALL

With this issue, RaDIO-TV ExperiMENTER brings the know-how of an electronics

expert to its readers. If you have any questions for Joe, send them on in.

All queries will be answered, the most generally interesting will be printed.

{
QUESTION: T overheard an argument between
two hi-fi cranks on the subway the other day.
They were arguing whether one amplifier
had a “more transparent or opaque sound”
than another one. What the heck is transpar-
ent or opaque sound?

ANSWER: Strictly speaking, of course, there
ain’t no such beasts. However, sometimes it
is easier to talk in analogy than in direct
terms and this “transparent or opaque
sound” bit comes from such an analogy. Sup-
pose you are looking at a view through a
window, or better yet, the windshield of your
car. If the windshield or window is perfectly
clean and has no faults in it, the view you
see looking through it is the same as the view
you see if you go outside and look at it di-
rectly. You can then say that the window or
windshield is perfectly transparent. On the
other hand, if the window or windshield is
dirty, or has a film of rain, or has inner faults,
or, like many windshields, has curving sur-
faces, the image you see will not be clear and
may also be distorted. You can then say that
the window or windshield is less transparent
or more opaque.

A hi-fi system stands between you and
what you want to hear, like a window or
windshield. If it is perfectly free of distortion
the sound you hear will be like the sound
you would hear if you were at the original
performance and you could say “the system
has a transparent sound.” On the other hand,
if the system distorts the sound and obscures
the fine details of it, you could say it is “less
transparent” or ‘“more opaque.” Basically,
when they talk about a system being more
or less transparent they mean that like a win-
dow or windshield, the system is clean and
more or less free of distortion. But this is not
nearly so picturesque and besides high
priests from time immemorial have known
that to sound like one you must invent a lan-
guage that is fully understood only by other
high priests!

QUESTION: I notice that in catalog specifica-
tions, communications receivers claim better
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sensitivity for CW than for phone. Why is
this? P. L. Augusta, Ga.

Question: Most FM tuners have two sensi-
tivity ratings: a 300-ohm rating and a 50-chm
rating. If I understand this right they are
more sensitive with a 50-ohm antenna. Why
should this be true? J.I.M., Jersey City, N. J.

ANSWER: The sensitivity of a receiver is
limited by the noise of the receiving system.
To read a signal it must be stronger than the
noise; or, to put it the other way, the less
noise in the receiving system, the weaker the
signal that you can read and hence the more
sensitive the system.

The noise comes from the tubes and resis-
tors in the receiver itself, the antenna, and
from space. In measuring receiver sensitivity,
we normally consider only the noise gener-
ated in the receiver and the antenna. This is
random noise and covers the entire fre-
quency range from the audio frequency re-
gion all the way up into the light region. The
narrower the bandwidth of the receiving sys-
tem, the sinaller the slice of noise that is
passed through it. For CW reception we can
use a bandwidth of 1 kc or less, whereas we
need 3 ke for a single sideband voice signal
and 6 kc for a normal double sideband voice
signal. Communications receivers provide a
means for narrowing the bandwidth when
CW is to be received. With this narrower
bandwidth less noise passes through the sys-
tem and therefore a weaker signal can be
read. Because we can use a narrower band-
width for a single sideband signal, the com-
munications receiver will also be more sensi-
tive for SSB than for conventional double
sideband AM.

We noted that noise is generated by the
antenna as well as by the receiver. An an-
tenna generates noise by the movement of
electrons in the material of which it is made.
This movement generates a current and, as
we know from ohms law, the higher the re-
sistance through which the current flows, the
higher the voltage across it. So, the higher
the resistance of the antenna, the higher volt-
age of the noise that appears across the input



of the receiver. Thus a 50-ohm antenna pre-
sents a lower noise voltage than a 300-ohm
antenna; therefore, a weaker signal can be
read and hence an FM receiver can be more
sensitive with a 50-ohm antenna than a 300-
ohm.

But don’t rush out looking for a 50-ohm
antenna to improve the sensitivity of your
FM tuner. There are such antennas—usually
high gain Yagis. However, generally speak-
ing the lower the radiation resistance of an
antenna the narrower its bandwidth. Thus a
50-ohm antenna will cover only a small por-
tion of the 20 mc wide FM band, and would
be useful only for receiving one station or
several stations within a 1 or 2 mc slice of the
band. If you need or want the highest sensi-
tivity for one station only, one of these 50-
ohm antennas is a good way of getting it. But
if you want to cover the entire band, you will
have to use a broad-band antenna which
means a 300-ohm antenna, and accept the
penalty of higher noise and lower sensitivity.

QUESTION: Should I get a soldering iron or a
soldering gun for my occasional radio experi-
ments? A.W.L., Lima, Ohio.

ANSWER: A soldering gun is a handy tool for
the radio serviceman or for the experimenter
so active that he is likely to need to solder a
joint or two any time; but it is a poorer tool
for good soldering in construction work than
a good soldering iron. Probably the most use-
ful iron for general construction work, kit-
building, etc., is a miniature soldering iron
with a 25-watt heating element and a Y%-in.
or Y4-in. tip. It will provide just enough heat
to do a good job but not so much of it that
you will damage components.

If you do a lot of construction work, you
should probably plan on adding a soldering
gun for those quick jobs requiring the solder-
ing or unsoldering of one or two joints; and a
heavy duty 100- or 200-watt soldering iron
for heavy soldering, like soldering to an iron
or copper chassis. Whichever you use, you
will save yourself a lot of trouble and ensure
good joints if you use solder whose composi-
tion is 60% tin and 409 lead, rather than the
normal 40% tin and 60% lead.

QUESTION: I see a lot of multitesters, Jap
made, listed for as little as $5 or $6. Are they
any good?

ANSWER: I have used several and have found
them very good indeed. Accuracy is good
and they have this additional advantage—if
you burn them out, your carelessness is not
so expensive.

QUESTION: I would like to listen to WQXR on
1560 kc in New York but I am getting inter-
ference from a station in Paducah, Ky. I
bought a very good receiver, but it's still
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there. Is there any way I can get rid of this
interference? J.F.B., Charleston, W. Va.

ANSWER: Possibly. From your location, New
York and Paducah are at an angle close to
90°, It is possible a loop antenna can be used
to null out the Paducah station.

The simplest way to make a loop is to get
the largest ferrite core ‘loopstick”—the 7-in.
size (Allied Radio #91C063) will do. Wind a
link coil of hook-up wire between five and
10 turns adjacent to or over the coil on the
loopstick. This link goes to your receiver.

D:a%&@wgmmmm
RECEIVER

Fro1  LOOPSTICK LOOP ANTENNA 237320 L

600N
CARBON
RECEIVER  geyERAGE ANTENNA IS00FT. OR LONGER
FOR BROADCAST BAND
° DESIRED
STATION
INTERFERING
STATION
ANTENN MAJOR LOBES
OF ANTENNA
° PATTERN
£16.2 RECEIVING LOCATION

Resonate the original coil on the loopstick
with a capacitor, to WQXR’s frequency.
Since WQXR is at the high end of the BC
band, a small 50 mmf miniature variable
will do. When the loopstick is in the horizon-
tal position it should show a null when it is
rotated. Turn it so that the Paducah station
is nulled out but WQXR still comes in. When
you have found the proper position, you can
fix the loopstick in place.

If ycu want to use the loop over the entire
BC band, use a 350- or 4)0-mmf. condenser to
tune the loopstick.

I had a similar problem once and solved it
with a Beverage antenna. This is a long wire,
grounded at the far end through a 600-ohm
carbon resistor. The wire has to be several
wavelengths long. This means a quarter mile
or more in the broadcast band. However, it
does not have to be more than 10 or 15 ft.
high, can be strung (as in my case) from tree
to tree, or between small poles, or scantlings
nailed to fence posts. Tne Beverage contrib-
utes gain in the favored direction as well as
sharp side nulls and hence gives the desired
station a double break. The forward lobes
are not exactly in line with the wire unless
the wire is more than three or four wave-
lengths long. So it should be pointed a few
degrees to one side of the desired station as
shown in Fig. 2. For receiving, the wire is
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not critical, it can be small diameter magnet
wire, #22, although of course heavier wire
will stay up longer. TV-type, screw-in in-
sulators can be used to hold it up. If you have
the space, this sometimes does the job. If this
seems like a lot of trouble, keep in mind that
some troubles can only be cured with strong
medicine.

QUESTION: What is the best loudspeaker for
$100. M.K., Nashville, Tenn.

ANSWER: Giving honest answers to honest
questions like this is the best way for ques-
tion answerers like me to shorten their ca-
reers. It wins them only two friends: the guy
who asks the question (and even this is
doubtful), and the guys who make the rec-
ommended equipment; and wins them the
enmity of all the other manufacturers in the
business. But here goes: the Acoustic Re-
search AR2.

QUESTION: Do you think technician licensees
should be given operating privileges on 10
meters like some propose? W2—

ANSWER: Certainly. In fact, they’re undoubt-
edly better qualified to operate on the 10-
meter band than most of the general licensees

now privileged to operate there but who
don’t. Techniques, propagation characteris-
tics, etc.,, on 10 resemble those on the 6-meter
band much more than those on the lower
bands. Techs with experience on 6 thus have
more experience, and more relevant experi-
ence, than the general who now in an almost
unanimously drove do not operate on 10. This
however, is not going to be the criterion for
decision, though it might sound sensible.
Technicians generally spend less money for
their equipment, and a large proportion of
them build their own gear. Furthermore,
most of them operate with relatively low
powers and with normal double sideband
AM. Since status on the ham bands, as in
other phases of our affluent society, is meas-
ured by the amount of money one has or has
put into an activity; since commercial gear
costs more, and since single sideband and
high power run into more money, Techs are
going to be the low boys on the ham totem-
pole until they stop experimenting, stop
building their own stuff, and start investing
$2000 apiece for gear. Exclusive clubs do not
seem to allow amateur radio mechanics to use
even the empty rooms in the club-houses. But
don’t get me wrong. I'm a realist. 1 own
Collins stock.
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Connectors Made From Clothing Snaps

becoming more and more important in or-

der to fit small components into small
spaces. There are many instances where a
number of electrical conductors must be
joined together quickly and easily taken
apart. A very efficient stack wire connector
can be made from snap fasteners used for
clothing. One assembly snaps on top of an-
other and there is no limit how many can be
used. There are many ways they can be used,
such as speaker connectors, terminal strips
and battery connectors. They may also be
soldered to ends of resistors and capacitors

IN THIS electronics age miniaturization is
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for substitution tests, ete.

To make these “midgets” buy a card of
plated snap fasteners from any dime or
department store. File the plating from the
bottom of each male and female fastener and
with 50-50 resin core solder tin the bottom
being especially careful not to run solder on
the small spring in the female fastener. Place
a solder lug or a solderless terminal between
the bottom of the male and female fasteners
and heat with a small soldering iron. A little
extra solder run around the rim will help
make a stronger joint. For a stud assembly
solder a snap on a screw.—ROBERT MICALS.
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Fig. 1: The unit is a
versatile test instru-
ment for general use
around the labora-
tory, as well os a
supplementary speak-
er for audio use.
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Speaker Box Does Everything

By ROY L. CLOUGH IR.

this little speaker box, performs an
impressive list of chores.

It's a remote speaker with constant im-
pedance volume control; It's an impedance
match, speaker to plate, of any output im-
pedance from 2000 to 10,000 ohms; It matches
either single-ended or push-pull output; It's

ONE of the handiest pieces of equipment,

a phone patch box to any receiver with iso-
lating capacitors that nullify shock hazard;
It can be used as a dynamic mike with input
matched to practically any PA or tape re-
corder and it can be used to test final audio
stages where an output transformer is sus-
pect and input stages where the mike is ques-
tioned.
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Fig. 3: Parts placement is easily seen with the rear
cover removed. The hardware cloth grille screen is
held in position by pressure from the speaker rim.

You may locate most of the needed parts in
the junk box. The rotary switch, for example,
can be anything that will perform the re.
quired switching operations. We used a war
surplus two-deck job. Any two-pole switch
that will switch to four different positions
will do the job.

A 5-in. permanent magnet speaker with a
3.2-ohm voice coil was used. Speaker size
isn’t too important if you don’t mind re-di-
mensioning the box. You can also use an 8- or

REAR COVER éuMASONITE TO THIS OUTUNEQ

16-ohm speaker; just check the spec sheet
that comes with the transformer for the ap-
propriate connections.

Make the box from %-in. plywood sides.
The front and back is Y-in. tempered hard-
board. Elmer’s Glue-all is entirely adequate
to hold it together sans nails or other fas-
teners. Cover the box with Contact plastic
covering material after cutting all the re-
quired holes.

The speaker grille is a scrap of Y%-mesh
hardware cloth or screening, held in place by
the speaker rim when it is bolted in place.

Mount the “L” pad in the upper right hand
corner, install the phono-jack and phone
jacks in the appropriate holes. The trans-
former is bolted to the box behind the speak-
er. Wiring the switch will be easier if pigtails
are attached before mounting the switch. The
same is true for the connections to the 4-40
brass nuts and bolts which serve as outside
terminals. Check the wiring diagram care-
fully before making the final connections and
you’ll have no trouble.

Draw the switching dial plate on a stiff
white cardboard, with transparent plastic
spray over markings and cement it with vinyl
glue to the covering of the box.

How It Works: A 3.2-ohm speaker is
mounted in a heavy, rigid box with a fibre-
glass lined back cover and rubber tacks
under each corner isolate the speaker box
from table or bench. The result is good tone
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4§ HOLE (8" SPEAKER)

DRILL SPEAKER MOUNT HOLES AS REQUIRED
Eic4
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MATERIALS LIST—SPEAKER BOX

No. Req. Size and Description

=]

Tl’dll)ﬂ $-62-x universal output transformer (30 ma each
side

Clarostat CIL-4 ‘L’ pad

.1 400 v paper capacitors

.006 400 v paper capacitor

phonograph jack

earphone jacks

rotary switch, 2 poles, four positions
34" 4-40 brass fillister head bolts
4-40 brass nuts

§” speaker, PM with 3.2.ohm voice coil
pointer knobs

W N R N

N

Misc. assorted scraps of 4” plywood, hardboard scrap and vinyl
contact type covering, 5” sq. of wire screen, g mesh,
four rubber-headed tacks.

quality from a small speaker in a cheap en-
closure. A universal output transformer is
connected through a rotary switching ar-
rangement that permits matching impedances
from 2 to 10 K ohms. Between the voice coil
and output transformer switch a 4-chm “L”
pad and a phono jack is inserted which per-
mits constant impedance volume control of
the speaker when used either as a 3.2-ohm
remote speaker or when connected to the
plate output.

A capacitor network permits the attach-
ment of phones (1500 ohms or higher) to any
receiver with no shock hazard. The outside
terminals are connected to the transformer in
such fashion that either single-ended or push-

Fig. 5: The front of the unit presents a handsome
appearance. The controls are easily accessible and
all cornections are provided on the front panel face.

pull output may be fed into the box.

By running a shielded microphone cable to
the outside terminals the box can be used as
a dynamic mike with any PA system or re-
corder. Switching the plate impedance con-
trol will permit matching inputs to practically
all amplifiers. If attentuation is desired the
“L” pad control can be cut in. A couple of
alligator clip test prods plugged into the box
terminals can be used to check audio final
stages, if, for example, the output transform-
er of the set under test is suspect.

Still other uses will suggest themselves to
the experimenter who will quickly be aware
that the speaker box is a very nice thing to
have around.

{Continued from page 69)

polish on the inside of the front of the box,
and line the box with aluminum foil, shiny
side facing in. Mask the front panel and
paint the box. It is not necessary to roughen
the surface for printing however, since this
box is large enough to allow the use of com-
mercial lettering. Pre-cut %% inch high let-
ters, such as Dennison #192 Silver Letterset
(15c at your local 5 & 10) are glued to the
outside front of the box to spell out on the
air. Pliobond, or similar cement, should
be used, since the gummed backing on the
letters won't stick permanently to the plastic.

Inside the box, cement a candelabra screw
socket (Dialco #607 or parallel type Christ-
mas tree bulb socket); the bulb used is a
7C7/W white 7-watt night light type. Run
two insulated wires from the socket through
a notch in the side of the box, and connect
them to the voltage source.

The voltage source for use with this unit
must be 117 volts, ac only. Do not try to con-
nect this directly to your switched transmit-
ter B-plus line, or you will certainly burn

RADIO-TV EXPERIMENTER

out your power transformer in a short time!
Sometimes the equipment has an external
117 vac antenna changeover relay and the
wires from the box may be connected to the
coil terminals of the relay, thus lighting the
bulb whenever the transmitter is on the air.
Some transmitters have switched 117 vac
available at a socket on the back of the unit;
see your instruction book. If no source of
117 vac is available when the transmitter is
turned on, check the instruction manual to
find a voltage that is switched on when trans-
mitting, and use an appropriate relay; con-
nect tne relay so the ccil is energized by the
switched voltage, and the relay contacts close
the 117 vac circuit to the on the air box.
The relay and dropping resistor which only
draw from 2 to 4 milliamperes from the B-
plus supply, could easily be built inside the
box, if desired.

They take considerably less room and use
much less power than the common commer-
cial units . . . and do the same job. Will we
be seeing you “on the air”?
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The Flarescan
Blind Landing
System

Air safety is a continuing problem.
We no sooner modernize the equipment

thon new advances make it obsolete...

By F. H. BATTLE JR.

LEADING contender in blind landing
A systems is the Flarescan all-weather
landing system developed by the Air-
borne Instruments Laboratory (AIL) divi-
sion of Cutler-Hammer, Inc. This system, cur-
rently being tested by the Federal Aviation

Agency at the NAFEC facility in Atlantic -

City and by the French aviation authorities
at the French Flight Test Center, Bretigny,
France, is actually based on techniques that
were available at the end of World War II,
although there is some novelty in the way
these techniques are applied. The delay re-
sulted primarily from an imposing list of
practical requirements, not essentially scien-
tific in nature. The system design was largely
an exercise in matching scientific possibili-
ties to operational and economic objectives.

The two key developments for the sys-
tem were a rapidly scanning microwave an-
tenna and a precise pulse-data code. The
ground-based antenna uses a thin section of
a parabolic reflecting surface, sandwiched
between conducting metallic planes, and il-
luminated by a waveguide horn radiator
placed at the focal point (midway up the
forward edge). The 16,000 mc radio beam
emanating from his 8-ft. array is only 1°
thick, vertically, so that a sharp signal is pro-
duced as it scans past an aircraft.

The antenna is attached to one end of a
long steel rod, the other end of which is an-
chored at the opposite side of the equipment
enclosure. This arrangement forms a torsion
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Airborne Instruments Laboratory
FIG. 1: The antenna is installed a few hundred feet aside
the runway. The runway nearly centered on the beam.

pendulum, which is counterbalanced by a
second bar supporting an oppositely rotating
weight. The spring constant of the bars,
combined with the rotational inertia, tunes
the assembly to an oscillatory frequency of
5 cycles per second (cps). The thin, fan-
shaped beam is thus scanned through a sec-
tor of 20 degrees above ground level, 10 times
each second.

Flarescan provides guidance to landing air-
planes by use of the intercepted beam signals
to indicate their elevation angles above the
runway surface. Since the landing maneuver
occurs between 1000 and 5000 ft. away from
the scanner, and since changes of only a few
feet in height must be detected, great preci-
sion is required in the angular measure-
ments; the system was designed for an ac-
curacy better than 0.05°.

A unique code was devised to represent
the angle at which the beam is pointing, not
only with precision, but several hundred
times during each scan (so as to serve air-
planes that happen to be at any angle when
they receive the signal). This code, which is
transmitted on the beam itself, is simply a
series of pulses of radio energy that are re-
peated at intervals controlled by the angle of
the scanning antenna at the instant of trans-
mission. Several dozen pulses are received
while the beam passes the airplane, and the
airborne equipment measures the average
time between pulses to find the angle from
the ground station. This is about the sim-




plest possible code structure, and it should
encourage the future development of simple
and ingenious decoders.

A highly accurate receiver-decoder, now
being tested, is suitable for airliner installa-
tions (see Fig. 2). It uses transistors through-
out, except for the ultra high frequency klys-
tron microwave generator that serves as a
local oscillator. (It should soon be possible to
replace the klystron with varactor and tran-
sistor circuits.)

The smallest unit receives the beam sig-
nals, via waveguide from a tiny antenna on
the airplane, and converts them to 60-mc
pulses. These travel through coaxial cable
to the larger angle-tracking unit, which pro-
duces a de voltage proportional to the spac-
ing of the pulses most recently received. As
the airplane descends toward the airport, the
output voltage gradually decreases in accord-
ance with the diminishing elevation angle.

The link between the radio guidance sys-
tem and the cockpit controls is provided by
the small, thin control unit. Adjustments
within this unit are permanently set to match
the flight characteristics of the airplane, and
to provide an automatic program of the suc-
cessive elevation angles that would be meas-
ured during an ideal landing maneuver. By
comparison of the changing voltage from this
unit against the output voltage from the an-
gle tracking unit, the human pilot or auto-
pilot can detect deviations from the ideal ma-
neuver and correct the flight path accord-
ingly.

Operationally, it can be used in conjunc-
tion with the present standard instrument
landing system (ILS). This system is widely
installed throughout the world, and although
it is not trusted for actual blind landings it is
extremely reliable for guidance down to
about 100 ft. of altitude. The new scanning-
beam station is installed about %2 mile far-
ther down the runway than the aiming point

FIG. 2: The airborne equipment works with the ground
equipment and provides flare-out, touchdown info.
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of the ILS glide path. As the airplane fol-
lows the straight ILS glide beam, it also
measures a continuously decreasing eleva-
tion angle from the FLARESCAN location.
At 100 ft., or any chosen altitude, arrival at
a preselected angle causes automatic trans-
fer of control to the system, which then
guides the airplane along a smoothly shallow-
ing path to the runway surface.

Among the practical requirements that
were faced and satisfied in the course of sys-
tem design were:

1. Gradual transition from present
equipment and piloting procedures. (ILS
equipment and training are fully utilized,
and the new guidance signals appear sim-
ilar to ILS.)

2. Usefulness at all airports. (Guidance
signals are derived relative to the runway
surface, and are independent of terrain
features.)

3. Unlimited capacity for simultaneous

use. (Airplanes are not individually
1 tracked from the ground, but each tracks
itself.)

4. Simplicity, and hence reliability, of
equipment. (Only a transmitter on the
ground and a receiver in the air are
needed; signals are directly usable with-
out geometric computers.)

5. Slow obsolescence. (Wide-sector cov-
erage, data rates, ard precision are more
than adequate for today’s airplanes, and
should suffice for the higher performance
aircraft of the next generation.)
Although it was designed to allow an ex-

tension of this new technique to include
functions of the present ILS, a system as well
proven as ILS will not quickly be abandoned.
Furthermore, the joint FLARESCAN-IL
operation allows cross-checks between tw
independent systems (a capability much ap-
preciated by pilots) since now signals are re-
ceived throughout the ILS approach.
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Utility Induction Coil

By VICTOR A. ULRICH

ERE is a heavy-duty variable inductance
H coil that works well as an antenna
tuner and in many other applications.
The base is a piece of *s x 3Y x 8-in. Bake-
lite, Masonite or plywood. A 134 x 7l%-in.
porcelain ready-drilled form can be obtained
at a surplus store, but shorter coil forms can
be spliced to adequate length by fitting a
wood dowel inside and gluing forms together
with plastic cement.
The end strips are 344 x 1-in. brass strips
folded over once to double thickness. They re-

H

]

quire three %-in. drilled holes. Cut two 8-in.
lengths from %-in. brass rod. Mount one
near the top of the end strips, centered over
the coil; mount the other rod half the distance
to the coil. Set back half the thickness of the
slider to serve as a backstop and guide for
the slider.

Make the contact point of the slider from
a brass cabinet door-spring latch. The slider
is a 1%-in. brass tube. Drill it to accept the
Ys-in. rod and slide it onto the rod. Push a
spring into the slider, then solder in the
spring latch.

A brass rod, threaded at both ends, runs
through the coil form and holds the whole
assembly together, when bolted at the ends.
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“Pot Rack”—a Big Help

in Circvit Adjustment
By C. F. ROCKEY

LTHOUGH it is possible to calculate
A proper resistance values for many elec-
tronic circuits, there’s nothing like
finding the optimum resistor sizes by actual
trial. One or two *‘pot racks” like this makes
it convenient to do. The accompanying dia-
gram shows the idea.
Although you may mount as many pots as
you desire in a single rack, the writer recom-
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mends three. Those having a maximum re-
sistance value of 1000 ohms, 10K ohms, and
100K ohms probably make the most useful
trio for vacuum-tube circuits. The transistor
specialist might find 100 ohms, 1000 ohms, and
10K ohms even handier.

Surplus, wire-wound potentiometers of this
sort are available for less than 50c apiece, and
are ideal for this sort of work since they
have a higher heat-dissipation rate than the
newer midget types. Newark Electric Co.,
223 W. Madison St., Chicago, Ill., is a good
source of these pots. If they have switches
on them, just ignore these.

To use, merely connect the pot of the ap-
propriate range into your circuit using ordi-
nary hookup wire, or better yet, test leads,
with a small battery clip at each end. Rotate
the pot shaft until optimum performance of
the circuit is observed. Then disconnect the
pot from the circuit and measure with your
ohmmeter,

MATERIALS LIST—POT RACK

Amt. Req Size and Description
1 18 x 3 x 12” plastic or tempered hardboard
2 pcs.  1x2x3” soft pine end blocks

3 potentiometers (see text)
3 14" shaft knobs
6 Fahnestock clips
6 6-32 x ¥2” r.h, brass machine screws and nuts
4 #6 x 12" wood screws
miscellaneous wire, solder



LTHOUGH high voltage and high cost
may seem synonomous to the experi-
menter, this isn’t always the case. You

can construct a high voltage source for inter-
esting electrical and physics experiments at
relatively low cost. The high voltage source
described in this article can be constructed
for about $5. It will provide an ac voltage of
from 600 to about 1500 volts depending on the
characteristics of the individual components
used and the adjustment of the buzzer which
serves as a vibrator.

The basic supply of energy for the high
voltage power source is interesting too. The
energy to operate the unit is furnished by two
ordinary flashlight batteries. The power
source then converts 3 volts into 6C0 to 1500
volts. This is a voltage multiplication of 200 to
500!

The operation of the high voltage source is
based on the conversion of a smooth dc volt-
age into a pulsating dc voltage, amplification
of the associated current, followed by voltage
step up through a transformer.

A frequently used technique for converting
smooth de to varying dc is to chop the dc with
a vibrator. The scheme is shown in Figure 1.
When a dc voltage is applied initially, current

flows through the contacts and the coil. The'

core of the coil is magnetized and the arma-
ture which carries one of the contacts is at-
tracted to the core. When this occurs, the
current path is broken, the magnetic field col-
lapses and spring tension on the armature
pulls it and the attached contact up toward
the other contact. Current flows again and the
cycle is repeated.

The operation is similar to the operation
of an electrical buzzer. The difference, of
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Build This
High
Voltage
Source

By FORREST H. FRANTZ SK.

course, is that the buzzer is built to make
sound while the vibrator is made to chop a
voltage. Consequently, vibrators usually have
heavier contacts and are placed in sound ab-
sorbing enclosures. The important point
though, is that a buzzer may be used as a
vibrator.

How do you obtain a pulsating voltage from
the buzzer? The contact interruptions cause
the pulsating dc waveform shown in Fig. 1 to
appear across the coil. This voltage contains
a de and an ac component. If the reference is
considered to be on the center of the wave-
form the voltage would in fact be an ac volt-
age. (A pulsating dc voltage changes value
but never crosses the zero reference line. An
ac voltage changes value and polarity.) A
pulsating dc voltage applied to the primary
of a transformer produces an ac voltage in
the secondary.

The contacts of an inexpensive buzzer can-
not handle very large currents without un-
dergoing rapid destruction. However, a tran-
sistor may be used as a current amplifier.
Fig. 2 shows a buzzer equipped with a tran-
sistor current amplifier. When the buzzer
armature is up (contacts closed) base current
flows. This causes a much larger emitter cur-
rent to flow. The voltage between the emitter
and positive battery terminal is almost equal
to the base voltage.

The current amplification of the transistor
(beta) is the ratio of output to contact cur-
rent (exclusive of coil current). Thus, if the
output current is 1 ampere and the beta of the
transistor is 50, the contact current is Yo of
an ampere or only 20 milliamperes.

The requirement for high current is im-
posed by the voltage step-up required. Al-
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FIG.1

though a voltage of only about 1 volt rms is
available from the circuit arrangement of
Fig. 2, the desired voltage output is 600 to
1500 volts. The power available at a trans-
former secondary is never more than the
power into the primary. Therefore high cur-
rent is required in the primary although the
secondary current is small.

The final circuit of the high voltage power
supply is shown in Fig. 3. The buzzer and
transistor circuit is the same as that of Fig. 2
with one exception. The resistor R has been
connected in series with the buzzer V to limit
current through the buzzer coil.

The output circuit (which provides the
voltage step-up) employs three inexpensive
output transformers. The low impedance
windings (ordinarily secondaries) are em-

FIG. 4: Follow the parts placement indicated in the pho-
tograph above. Switch is a Mueller Minigator clip.
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FIG.2

ployed as primaries and are connected in
parallel. The high impedance windings (usu-
ally primaries) are employed as secondaries.
They’re connected in series to provide three
times as much voltage as a single winding.

Build the high voltage source on a per-
forated Masonite board. Use Fig. 4 as a guide
for mounting components. Mount the transis-
tor on a metal bracket (4-in. wide with 1%-
in. sides) with a machine screw and nut. The
bracket, in addition to supporting the tran-
sistor, acts as a heat sink. The transistor col-
lector is connected to the shell and therefore
connects to the bracket.

Connect the transistor base lead to the
buzzer coil and contact junction with a lead
soldered to the coil frame. Solder the base
and emitter leads directly to the transistor

FIG. 5: The high voltage source can be used for effec-
tively burning dust particles from capacitor plates.



FIG.3

c CONNECTED TO SHELL

pins. Use a pair of needle nose pliers between
soldering iron and transistor body to avoid
heat damage.

Connect taps 1 and 2 of transformers L1,
L2 and L3 in parallel in the transistor collec-
tor circuit. Connect the high impedance wind-
ings brown to blue (red unused) to form the
high voltage output circuit.

The switch S is a Mueller Minigator clip.
It is clipped to the negative battery terminal
to turn the high voltage supply on. When the
clip is disconnected, the high voltage source
is off.

The adjustment of the buzzer is a major
factor in determining the output of the power
supply. To adjust the buzzer for maximum
output from the high voltage source, connect
a voltmeter set to a range in the neighbor-
hood of 1000 to 2000 volts to the output leads
of the power supply. Loosen the lock-nut
slightly on the buzzer contact adjusting screw
and adjust this screw for maximum voltage
output. This adjustment is fairly critical and
it’s tricky. You may have to repeat it several
times to get good results.

The voltage output may be increased by in-
creasing the input voltage—up to a point!
The input voltage should never exceed 6
volts. And the input voltage should rever be
increased to the point where heavy contact
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arcing begins. When heavy contact arcing
occurs, the contact points burn out after a
relatively short period of operation.

Use the high voltage source in electrical
experiments that require high ac voltages. It
may be used, with a rectifier and filter to
supply high de¢ voltages, or in maintenance
applications to burn small particles of dust
out of capacitor plates (see Fig. 5). The ex-
perimenter will find the high voltage source
interesting to construct and use. Since it op-
erates from two regular flashlight batteries
and generates a very high voltage, it has
wide-eyed wonder appeal. It is also extremely
portable.

MATERIALS LIST-—HIGK VOLTAGE SOURCE

Desig Size and Description

R 10-ohm Y2-w resisior

L1,L2,L3 TR-12 universal oulput transformer

T CBS 2N255 or Sylvania 2N307 power transistor

v 11/2\16 high frequeacy buzzer (Lafayette MS-
436)

B two 1.5-v batterles series connected (Burgess
z=2)

S mlmgator clip (Mueller 30)

battery holder (Lafayette MS-176)

Yo x 72147 x 11214,” perforated board (La-
fayette ML-81)

bracket (see text)

Components may be obtained from Lafayette Radio,
111 Jericho Turnpike, Syosset, L. | Y.
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MICROPHONES of all types are used in a recording studio. Each is selected for its ability to pick up a particular

They're doing funny things in studios these days . . .

Engineers read music scores as well as schematics

and reedy, thin voices are made strong and virile

1" E USED to just walk into a place,
Wset up mikes, and let the tape roll.
That’s about all there was to re-
cording,” says recording engineer Dave
Jones. “Now we make a complete acoustic
survey before we even bring in the record-
ing gear.”

Jones was rigging his equipment in a Man-
hattan night club to record the evening's
show. He walked across the stage, clapping
his hands.

‘I'm not applauding myself,” he explained.
“That’s how we test reverberation. The echo
of each clap is picked up by microphones in
different parts of the hall. We time the echo
in all those places. Then we put the record-
ing mikes in spots with just the right balance
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between direct sound and echo.”

Jones’ Methods are typical of a new engi-
neering approach to stereo. From where you
sit—in your living room—you can easily tell
the difference:

e The walls are pushed back—your liv-
ing room seems bigger to your ears. Close
your eyes and you can “feel” the large
space of the hall where the record was
made.

e The extra sense of space makes your
stereo system sound full-toned, the bass
more resonant, even though no changes
are made in the system itself.

e Singers and instruments seem spaced
out front-to-back as well as left-to-right.
The New Type of Sound is an answer to



COLUMBIA RECORDS, INC.

range of sound. Note boom stands.

public demand. The novelty of stereo has
worn off. Record buyers are tired of hearing
music jump back and forth between speak-
ers. Realism, not ping-pong sound, is the new
goal.

Engineers began experimenting with the
depth dimension in sound. taking in echoes
from the rear of the concert hall. They found
that the impression of front-to-back depth
contributes as much to the stereo space illu-
sion as the familiar left-to-right spread. So
they moved the microphones further back
from the orchestra to catch more hall echo.
But that way they lost the sharp sonic focus
that makes the listener feel right up front
with the players. Finally, they came up with
an electronic trick for having it both ways.

Setting Up Mikes both in front of the
musicians and in back of the hall, they fed
the signal from the back mikes to a third
channel that had been added to studio tape
recorders. Latcr, when cutting the two-chan-
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ENOCH LIGHT supervises a recording session using

his controversial sprocket-driven film recorders.

nel stereo record from the three-channel
studio tape, they blend the extra channel that
conveys the depth dimension with the regu-
lar left and right channels.

“It’s like being all over the place at once,
a technician explains. “Till now we were sat-
isfied if we could make the listener feel he
was hearing the music from the best seat in
the house. Now with the new multichannel
methods we can do better than that. No seat
in the house gets as much of what’s going on
musically as a multi-mike pickup. That’s like
having extra ears everywhere.”

This hardly overstates the case. Some se-
rious listeners today would rather play a rec-
ord than go to a concert. A famous music
critic went to the opening of the new Phil-
harmonic Hall in New York to report on the
acoustics. His verdict: “I can hear better on
my stereo system.”

It takes more than clever mike placement
to make a first-rate record. To stay in the
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RCA VCTOR

ACOUSTIC SCREENS are set up in the studio to control reverberation and separate the chorus in the
foreground from the orchestra in the rear. The conductor is stationed centrally, visible to all musicians.

competitive race for better sound, record
companies are giving their engineers a free
hand and a fat budget to

e revamp control panels

e calibrate microphones

® improve tape recorders

® devise new re-recording methods.

Last year, RCA Victor and London Rec-
ords built control consoles that enable one
engineer to ride herd on twenty mikes simul-
taneously. He can cook up any desired mix-
ture of sound by blending each mike with
any other in varying degrees. Cross-feeding
separate stereo channels, he can shrink or
stretch the stereo space illusion side-to-side
and front-to-back. He can even make an in-
strument seem to “walk” across the stage
though the player is sitting still. All he has
to do is to gradually fade the instrument
from one channel to another. For the lis-
tener, this creates the impression of moving
sound. London’s “Phase 4 Stereo” and RCA
Victor’s “Stereo Action” records specialize in
this kind of electronic conjuring.

With 20 Mikes Under His Thumb, the en-
gineer can accent any section of the orchestra
or even spotlight individual instruments.
What’s more, he can change the tonal char-
acter of the instruments by adjusting tone
controls for each of the 20 mikes.

When Larry Elgart’s band recorded last
fall at Columbia’s 30th-Street Studio in New
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York, the slide trombone sounded too polite
in playback.

“Put some razz on it!” Elgart suggested
over the intercom.

In the control room, the engineer turned
up the treble for the mike in front of the
trombone section. The raspy overtones got an
electronic boost. Result: a real trombone
snarl on the next take.

Pop Singers in particular benefit from the

CUTTING the goofs is the tricky job of the tape edi-
tor. Ease in cutting, splicing is advantage of tape.



COLUMBIA RECORDS, INC.

The main control room at Columbia is where the director operates. Here, he phones instructions to
studio technicians to shift the positions of microphones cn the studio floor, which adjoins control.

audio engineer’s ability to improve on nature.
What a singer’s voice lacks in quality of
power, electronics .can supply. Rock-and-
rollers, for instance, are usually picked more
for the way they look than the way they
sound. The voice is made to order in the con-
trol room. A thin whine is turned into a
chesty roar, and sex appeal is added by fre-
quency compensation in the right places.
These synthetic singers are in quite a fix

RCA VICTOR

when they appear in ;person. Their fans
wouldn’t recognize the real voice, so the sing-
ers have someone play their own records
backstage while they stand silently mouthing
the songs for the audience.

Electronic shenanigans of this kind are
strictly pop stuff. Engineers wouldn’t dream
of gimmicking a Beethoven symphony or a
Mozart opera. In classical recording, multi-
channel techniques serve a different purpose

On this control panel, a recording engineer mixes
signals from twenty mikes, adjusting level, color.

RADIO-TV EXPERIMENTER

Re-recording after the session puts final polish on
sound. Huge control panel covers all sonic sources.
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f

SPECIAL EFFECTS are produced as Julie Andrews
lends her voice to a recording which is being rhyth-
mically punctuated by the tap dancer in the fore-
ground. An accent mike is on the fancy footwork.

RCA VICTOR

BING CROSBY sings close to the microphone and
demonstrates his famous crooning technique. He
was one of the first to utilize voice boosting.
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—to capture the fine points of complex scor-
ing that might otherwise be drowned out in
the orchestral din. Nowadays many record-
ing engineers read symphonic scores as ac-
curately as any trained musician. They an-
ticipate solo passages and shifts in orchestra-
tion and follow through with control adjust-
ments that make the most of the music.

“We even handpick our microphones for
classical sessions,” says John Pfeiffer, record-
ing director for RCA Victor. “We found some
mikes sound better for strings, others for
woodwinds, and some are especially good for
percussion. We've tested just about every
make of mike—German Telefunken, Austri-
an AKG, Japanese Sony, and American RCA,
Altec, and Western Electric mikes. We ran
response curves on them all and got each
tagged for specific jobs.”

Tape recorders are also caught up in the
sound race. Everest and Command Records,
for instance, came up with machines that
don’t use tape at all. Instead they record
sprocket-driven 35-mm film coated with mag-
netic oxide. “The sprocket drive keeps the
tension absolutely constant across the record-
ing head,” explains Enoch Light of Command
Records. “That eliminates the last bit of flut-
ter—the tremulous wavy sound you some-
times get in the treble. Besides, magnetic film
is wider and thicker than tape and that
makes for better stereo channel separation,
wider range between soft and loud, and a
quieter background.”

Not All Engineers Agree. Some object to
the sprocket drive because it is prone to low-
frequency noise (around 96 cycles per sec-
ond) that might interfere with clean bass re-
production unless it's carefully filtered out.
With double-width tape whizzing past the re-
cording head at 30 in. per second (four times
as fast as on your home tape machines) most
engineers believe that tape can match and
even surpass the sound quality of magnetic
film.

Once an engineer’s work was over at the
end of a session. Now he has a new chore
—an added production step called re-record-
ing. He plays the tape recorded at the ses-
sion and, as he listens, he records the music
from the first tape onto a second one. Dur-
ing this transfer the signal runs again
through an elaborate control board. That’s
when fine points of channel balance, tone
color and emphasis are touched up—long
after the musicians have left.

“If you had a good stereo phonograph at
home,” says engineer Alan Silver of Con-
noisseur Society Records, “chances are that
it was capable of greater fidelity than was
contained on most records. But now the shoe
is on the other foot. The new records give
even the best stereo system a real workout.
We have given the stereo fan a good reason
for improving his rig.”



TRANSISTOR
AMPLIFIER

Did you ever attend a “silent” dancing party? The dancers wear
earphones and only they hear the music. The effect is eerie...

By JOHN POTTER SHIELDS

ES, you can hear loud and clear with
no physical connection between your
earphones and radio or hi-fi. What's more
you can hear when others cannot. The loop
system is great for getting the sound from
your television without interrupting grand-
ma’s nap. With loop listening a housewife
can keep up with her chores while hearing
her favorite programs without trailing
wires and without having the radio or hi-fi
blasting through the house. Here's how
your loop system works and how to build
it.
In flow

Operation, as the signals

RADIO-TV EXPERIMENTER

through the transmitting coil, they gener-
ate s magnetic field around the coil which
varies in proportion w:th the currents. The
field produced by the transmitting coil in-
duces currents in the receiving coil which
are a facsimile of the signals applied to the
transmitting coil. These currents in the re-
ceiving coil are applied directly to phones
or an amplifier for further amplification.
The action is exactly the same as a trans-
former.,

For Maximum Range, the transmitting
loop should be as large as possible and con-
sist of many turns. To wind the coil, trace a
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WIRE loop and speaker to select.

line conforming to the desired overall di-
mensions on your workbench. Drive 1-in.
nails equal distances around the marking
to form a coil form. When the winding is
completed, remove the coil from the form
and secure its turns in place with tape. Re-
move the insulation from the leads and
attach them to a convenient length of
ordinary “zip cord.”

Due to its low impedance, the transmit-
ting loop is connected to the transformer
terminals of the particular amplifier being
used. Due to the low impedance of the out-
put transformer secondary, #20 or heavier
wire should be used to wind the transmit-
ting loop. The coil should not consist of
more than 50 turns. If you like, a S.P.D.T.
switch can be included in the setup so that
either the loop or speaker is connected to
the output transformer.

MATERIALS LIST—TRANSISTOR AMPLIFIER

Rl 27K

R2 180K

R3 3.9K

R4 6.8K =
R5 220K (Olson #R-50, V> watt)
R6 56 ohm

R7 6.8K

R8 68K

R9 33 ohm

cl 25 mfd 15 volt miniature elec. cap. (Olson #C-872)
c4 .002 cap. (Olson #C-307)
Tl 500 ohm pri., 3.2 ohm sec. output transformer
Ql 2N412 transistor
Q2 2N1265 transistor
Q3 2N1381 transistor
S.P.S.T. rotary switch (Allied #34-B-080)
battery holder and 3 pen-lite cells
1x33; x 4’/5" miniature aluminum chassis
pe. 234 x 22¥," un-clad peg board
bag push-in terminals (OIson #nw S)
phone jack (Allied #41
phono jack (Allied #46- H 214)
headphones (Olson #PH-55) (4 ohms) or PH-10
(4,000 ohms)
Y2 Ib. $20 enamel covered magnet wire (for trans-
mitting loop)
Ya 1b. #30 enamel covered magnet wire (for re.
ceiving loop)

[ T il sl el
1=
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2. SCHEMATIC for transistor amplifier which boosts sound.

The Receiving Loop should be as large
in diameter as possible. Since the receiving
loop will normally work into medium to
high impedance inputs, it should have as
many turns as are practical as this will in-
crease both its sensitivity and impedance
match. As mentioned earlier, the receiving
loop can be connected directly to a pair of
phones for short range operation. The
phones should have an impedance of be-
tween 500 and 2,000 ohms.

A self-contained amplifier can be used to
considerably boost the operating range.
With the transistor amplifier between the
receiving loop and phones, the operating
range was extended to about 20 feet. A five
inch coil wound with 100 turns of # 30 wire
yielded an operating range of about 15 feet.

The transistorized amplifier is straight-
forward with the exception that a common
base input stage is used rather than the
more conventional common emitter con-
figuration. This provides a better imped-
ance match between the receiving coil and
the amplifier’s input. The output trans-
former shown in the schematic matches the
last transistor to the four ohm stereo
phones.

Placement of the receiving coil need not
be a problem if a reasonably small loop is
used.

As Much Power As Possible should be
used to drive the transmitting loop in order
that the amount of amplification between
the receiving loop and phones can be kept
to a minimum. Excessive amplification at
the receiving end can cause an objectional
amount of hum and spurious noise. The
ratio of the energy emitted to the sur-
rounding radiation should be as high as
possible.



t Where You Nee

Often, the best place for the stereo
system is decided by sound quality and
appearance. It isn't always the best
illuminated area in the room . . .

When you sit down to an evening of editing
and splicing tapes, good and proper lighting
plays an important part. Without it, your eyes
will fatigue rapidly, and therefore the amount
of time you planned to devote is sharply cur-
tailed.

The lamp shown in the accompanying pho-
tographs provides a highly intense even white
light, and the three-position switch permits
you to operate at full brightness, half bright-
ness, or off. The unit uses a transformer in
the base and an automotive lamp provides the
light. Three joints and a swiveling head per-
mit maximum flexibility. The lamp can be
stored easily when not in use as it collapses
to only a few inches in height.

For more information, contact Tensor, Inc.,
1873 Eastern Pkwy., Brooklyn 33, N. Y.

RADIO-TV EXPERIMENTER

HIGH INTENSITY and extreme flexibility are features of
this work lamp from TENSOR. Lots of joints and swivels.
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Using C-B Radio

HITE PLAINS High School, White
WPlains, N. Y, is the first school in the

country to employ two-way Citizens
Band radio equipment as an integral part of
their student driver training program.

Dr. C. Darl Long, the school’s principal,
decided to equip their seven student driver
training cars with two-way radios in addition
to having a two-way radio installed in a con-
trol tower.

Why? Now one teacher in the tower can
do the work of seven teachers. The radios
are tools for instruction. Previously each
teacher set up his own road condition or cir-
cumstance with no relation to what the other
six teachers were having their students do.
All seven cars are on the road at the same
time.

Overall control of area is exercised by one
man in the tower.

Coordinated use of the driver training track
by all cars at the same time or assighment
of each car to a separate area of the course
and instantaneous or coordinated reassign-
ment of cars to a new area of the course helps
save cost and time.

The Citizens Band radio equipment used by
the school is manufactured by Cadre Indus-
tries Corp. This is a completely transistorized
S-watt transceiver with almost no battery
drain when left in an on position. The unit
also has a built-in squelch and noise limiter
(eliminating distracting and annoying static
when not in use but still in an on position to
receive.

The school started its driver training pro-
gram in 1959. To date there have been no
accidents on the driver training course nor
is there a known accident involving a student
who had successfully completed the course
of study.

The driver education program is part of the
school’s overall health, physical education,
and safety program and every student is re-
quired to take the driver education part of
the program before graduation. Of the
school’s total enrollment of approximately
2000 students, between 750 and 800 children
successfully complete the program each year.

The one mile driver training course was
built for the school by the city of White
Plains. The Traffic Engineering Dept. laid
out the course, provided the marking and
traffic equipment to simulate all phases of
driving.

Examples:

Parking (both parallel and diagonal)
Broken U turns and full U turns
Yield Right of Way signs

Three-way traffic lights
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e Full Stop signs
o Traffic circle
® Curved highway

Driver education curriculum covers two
years. The sophomore year (14-15 years of
age)—18 hours of general safety education
(correct way to walk the roads, ride a bike,
swimming habits, etc.) stressing the correct
attitudes and habits for safety and an intro-
duction into driver education.

The junior year (16 years of age)—18 hours
of classroom lectures and films, 18 hours of
simulated driver training and 21 hours behind
the wheel on the driver track.

In New York state, in the suburbs, you can
get your junior license at 16 years of age.

Fig. 1: Before the student driver gets anywhere near a
car, lots of pr e pr lied in classroom.

PP

Fig. 4: When out on the study track, cars are plainly
marked. Note intersection sign “Yield Right of Way."”



in Driver Education

‘And at 18, your senior license which permits
you to drive at night. New York state, how-
ever, has agreed to issue a senior license to
all students who have successfully completed
the course in their 17th year—one year
earlier—provided the student has had a mini-
mum of 72 hours driver education.
Insurance companies have also agreed to
a minimum 10% gross reduction in car in-
surance premiums for the family in which
the child has successfully completed the
course of study. In round figures this amounts
to a savings of one year gross cost to the
family over the eight year period in which
there is a premium cost for under 25 drivers.

Fig. 2: The citizens band radio transceivers are placed
under the dash. Speaker provides instructions.

Fig. 5: Instructor in tower commands full view of all cars
on track, is in constont two-way contact with cars.

RADIO-TV EXPERIMENTER

There are no costs to the students of White
Plains High. The local Board of Education
has funds for gas and insurance.

According to Commissioner Edward J. Mac-
Donald, the judges in the community are
seriously considering sentencing minor traffic
violators to a number of hours on the White
Plains driver training course instead of $5
and $10 fines because of track excellence.

Since all costs for this driver training pro-
gram is paid for by the city through taxes—
the school, the Board of Education and the
local elected officials must continually im-
press the community with the value of the
money being spent.

Fig. 3: More and more in-the-class study before going
out on the track. Students study well before practice.

Fig. 6: Final briefing instructs student group in use of
radio equipment and answers any last questions now.
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Put
More
Talkie
In Your
Walkie

By FRED BLECHMAN,
K6UGT

walkie-talkies is increasing by leaps and

bounds. The introduction of the Knight
C-100 Citizens Band transceiver kit by Allied
Radio (#83Y804-J $9.95 plus postage each)
has spurred even greater interest in these use-
ful flea-power units.

Many units in this class:suffer from a com-
mon problem—low modulation percentage.
This article will specifically show you how to
triple the modulation of the C-100 to almost
100%, using only two new parts. If you have
a similar unit, you should be able to apply
this information to it. It’s really quite simple.

The C-100 “as-built” modulation percentage

THE popularity of Part 15 100 milliwatt

Fig. 2: The modified unit contains o simple push-to-make
switch, Glue o tab to old switch to activate both,
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is roughly 309%, about one-third the safe al-
lowable. The result is that although the
transmitted carrier is evident by the quieting
of the superregenerative hiss on the com-
panion unit, it’s somewhat difficult to hear the
message as the distance is increased. Of
course, you can hold the speaker near your
ear, but that’s not very desirable, especially
in noisy areas,

Why the low modulation? The small speak-
er, used in the normal mode when receiving,
is used as a dyr.amic microphone when trans-
mitting. This is a very low impedance device
(about 8 ohms). Capacitatively coupling it
directly to the base of the audio transistor

Fig. 3: Cut the printed circuitry at the point indi-
cated by the pencil. Simply scratch with knife biade.



results in an extreme mismatch, and conse-
quent loss in power transfer. All we do to
correct this condition is to insert a step-up
transformer between the “mike” and the first
audio transistor. This increases the applied
audio voltage and comes much closer to
matching the transistor input impedance.
How do we do it? Figure 1A shows part
of the original C-100 circuit. Note that when
the speaker is switched from receive to trans-
mit it is fed directly (through C8) to TR-2.
See the point marked “X”? This is where we
are going to insert the matching transformer.
You'll need an 8 ohm to 500 ochm minijature
transformer; the Lafayette Radio TR-116
(111 Jericho Turnpike, Syosset, L. I. New
York, 79¢) is ideal in size and rating. The
photos show how the TR-116 is neatly tucked
in between the two switches of the C-100.
Now look at Figure 1B, which shows the
modified circuit. Switch S3 is very important;
with a little explanation it's easy to under-
stand why. In the depressed position, the
“hottom” of both transformer windings are
grounded and the mike develops audio volt-
age across the 8 ohm winding. This is
stepped-up in the 500 ohm winding and fed
to TR-2 through C8. But what would happen
if there was no switch here and the trans-
former stayed grounded in the receive mode?
The grounded 8 ohm winding would be al-
most a short circuit to the high-impedance de-
tected signal from the RF detector! If we
lift the ground we're still in trouble, since the
8 ohm and 500 ohm windings of the trans-
former are now a relatively high series re-
sistance to the base of TR-2 and seriously cut
audio volume. The solution is to short out the
500 ohm winding when receiving, leaving
only the insignificant 8 ohm winding in series,
and ground both windings when transmitting.
The Lafayette Radio MS-449 SPCT minia-
ture push button switch (19¢) is tailor made
for this task. Install it just below the send-
receive switch, as shown in the photo. You'll

(A-) SPKR/MIC

Tt
OUTPUT
TRANSFORMER

BREAK CONNECTION ON
PRINTED CIRCUIT BOARD
WITH RAZOR BLADE

ORIGINAL CIRCUIT

need only a V-in. hole. Carefully bend the
transceiver crystal towards the center of the
board to allow room for this new switch.

The actual wiring is pretty straightforward.
Remove the circuit board from the case and
cut the printed circuit at the point indicated
in Figure 2, using a razor blade or knife.
Cement the new transformer in position,
bottom up. Solder the black transformer wire
and the $3-3 lead to the circuit board as
shown in Fig. 2. Replace the circuit board in
the case. Connect both green transformer
wires to terminal 1 of S3 (see Fig. 1B insert
for switch numbering). Connect a wire from
terminal 2 of $3 to the end of R10 (68 ohm)
closest to the edge of the board (ground).
Connect the brown transformer lead, and the
lead from the circuit board, to S3 terminal 3.
This completes the wiring changes.

It’s a little inconvenient to press both S1
and S3 at the same time when transmitting.
You can solve this problem by cementing a
small tab to the S1 send-receive button; this
tab extends over S3. Now when you press
S1, S3 will also be depiessed.

For less than a dollar, and less time and
effort than it takes to describe, you can
greatly improve your flea-power transceiver
modulation. Try it and see!

WATERIALS LIST—MODIFIED WALKIE-TALKIE
Size and Description Price

(Postage
extra)

desig.

FIGURE 1. C-100 MODULATION MODIFICATION

RADIO-TV EXPERIMENTER

C-100 Citizens' Band Transceiver Kit
Allied 83 Y 804-J $9.95
T2 500 ohm to 8 ohm miniature audio output transformer
Lafayette TR-116
S3 SPDT miniature pushbutten switch
Lafayette MS-449 19
misc.  wire, small aluminum tab, cement.
Allied Radio Corporation
100 North Western Avenue
Chicago 80, 1Minois.
Lafayette Radio Electronics Corporation
111 Jericho Turnpike, Syosset, L. 1., New York.
(8)
TO POWER R7 c8
AMPLIFIER
TR-3 | ——
AUDIO c?
DRIVER ] K P
8LK T2 BRN
E z g__l 8n “ 5000
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NEW CIRCUIT
133



Trickle Voltage Relaxer

By THOMAS J. HIDLEY

It used to be called a “Shock-Box*, and was said to heal many of the ills that man is heir to. Electricity was new.

LOW voltage trickle can be built from
a six or twelve volt relay by reversing
the points so the relay will vibrate.
Whatever other contacts are on the relay can
be eliminated or used for other parts of the
assembly. The points can be adjusted so

that even a slight voltage will make the con-
tacts vibrate. The tension of the spring can
also be reduced. Two flashlight cells are
sufficient. Three is the maximum.

After cutting wood to size, sand, stain and
varnish each piece. When dry, assemble all

Fig. 1: Aluminum foil over
the cordboard tube serves
as the conductor. A surplus
relay can easily be modified
to serve as a vibrotor to de-
liver the folt where it's
needed.

i - a



MATERIALS LIST—VOLTAGE RELAXER

Amt. Req. Size and Description

Two pieces 34 x 1% x 542" pine Top al.d Bottom for Battery
holder,

Two pieces 4 x 3 x 512" plywood (Ends)

Two pieces Y4 x 175" plywood (Sides)

One piece !4 x 3> x 6” plywood (Base)

One relay, 6 or 12 volts, with surplus male and break contacts.

One dozen small finishing nails, brads or small wood screws.

Three Sy x Yo" brass bolts, including hex nuts and eight brass
washers,

Seven feet stranded hookup wire,

One cardboard tube cut in half.

Two pieces 7 x 12” aluminum foil to cover cardboard tubes.

Two $h2 x 34" round head wood screws for mounting relay.

One Y2 x V4" long round head wood screw. For press button.

One round piece of wood Ya” thick, 34” long. Used for button.

Surplus contact points are used to make up a push buttor assembly,
and the contacts for each end of the batteries.

the wood parts, mount the relay and push-
button assembly. Now it is ready for wiring.
Wrap the handles of cardboard tubing with
the aluminum foil, and seal along the edges
with transparent tape from end to end. Push
the overlap of foil into the end of the tubes.
using a small nut and bolt backed up with
two washers. Cut two 30-in. lengths of hook-

WIRING DIAGRAM

ALUMINUM
FOIL HANDLES
PUSH
BUTTON
(o) l r
‘U
™ VIBRATOR
VRIS POINTS
=iji}*
TWO FLASH
LIGHT CELLS

up wire and attach them to the handles and
the relay as in Fig. 1.

Back in the old days people used such a
device for relieving their aches and pains.
It can be fun at your next party, or the
trickle of voltage can be most relaxing.

Fire Extinguisher Chases Radio Bugs

e The chilling effect of a carbon dioxide fire
extinguisher will help you locate a defective
part in a radio circuit that plays erratically.
Often a set works fine for a few minutes after
you turn it on, and then suddenly misbe-

haves or goes dead. The trouble may be a
part that expands with heat after current has
been flowing through for a few moments.
Spray suspicious parts with CO. gas one at
a time. The intense cold will contract a de-
fective component so it can work normally.

You can also use Charg-A-Can Freon #12
with a suitable adapter (sold by refrigera-
tion supply houses). However do not use
carbon tetrachloride fire extinguishers since
the fumes are highly toxic.—T. A. BLANCHARD.

RADIO-TV EXPERIMENTER

Twisted Wires Make Capacitor

e You can make capacitors for coupling or
neutralizing simply by twisting two pieces of
plastic hook-up wire tightly together. The in-
sulation is left on, and you can easily change
the capacitance to adjust your circuit.

MICRO - MICRO FARADS AT 60 C.P.S,
>
[
|

[ N U SN S N |
T L LA P
o 4 8 12 16 20 24

NUMBER OF TIGHT TWISTS (# 20 SOLID PLASTIC WIRE)

The chart shows the result of measure-
ments made with a bridge at 60 cycles per
second. The “gimmick” capacitors were made
of size 20 plastic solid hookup wire twisted
as tightly as possible by hand. Leads were
1% in. long. Because dielectric constants of
various brands of wire will vary, the chart
will not be precise in every case—C. F.
RockeEy.
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Fig. 6: The transmitter layout is uncluttered, and
ease of accessibility is assured by hinged side panels.

(Continued from page 33)

Audio communication is maintained on
standard 2-meter (146 mc.) equipment, which
is much simpler than adding sound to the
TV signal.

Camera or "“Flying Spot.” If you want live
action, you must have a camera. For still
picture transmission, a flying-spot-scanner
technique may be used; we'll cover that a
little further on.

‘Ph icw

NELE

Fig. 7: What may at first glance appear to be “rats-nest”
wiring becomes pure and lucid when you understand.

Various types of cameras are available,
using either an iconoscope or a vidicon as
the eye. Fig. 1 shows the basic elements of
an iconoscope, which was the first practical
all-electronic pickup tube, and was widely
used for many years. Note the relatively
large size of the iconoscope. Also, an icono-
scope needs a large amount of light to pro-
duce a usable picture. A much smaller and
more sensitive tube is the vidicon, shown in

12 ELEMENT ANTENNA

Y AUDIO
2 METER LINK {COLLINEAR ARRAY)
TRANSCEIVER
TV ANTENNA ROTATOR
\__|SURPLUS AT/ ATK VIDEO A
TV CAMERA AMPLIFIERS 495 fA COAXIAL
U: INCL. BLANKING, a TRANSMITTER ANTENNA
_~""| SYNCHRONIZING & MODULATOR (HOME-BREW) SWITCH
TIMING GENERATORS|  (HOME-BREW)
- b
—
TRANSMITTER TUNER DUMONT
GARERA POWER SUPPLY POWER |,  UHF
POWER SUPPLY 400 VDC SUPPLY IMPUTUNER
2iovoavl?xg -150 V BIAS (HOME-BREW)| | (MODIFIED)
RV AL 6.3 VAC
(HOME-BREW) (MADE FROM ZENITH
TV POWER SUPPLY) —
STANDARD
| o] VHF

TV RECEIVER

ADDED VIDEQ INPUT JACK eoeane J

K6IPR— LOW-BUDGET "LIVE" TV SYSTEM

FIGURE 10

136




Fig. 8: Power supplies are straightforwaid and un-
complicated. Standard electronic construction is used.

Fig. 1.

The newer and more expensive cameras
use vidicons, which provide a good picture
with normal room lighting; surplus camera
units are likely to use the iconoscope, which
requires floodlights on the subject for suffi-
cient indoor illumination. Either tube may
be used in normal outdoor lighting

A representative flying-spot-scanner system
is shown in Fig. 5. The raster of a TV receiver
is projected through a transparent slide onto
the active surface of a phototube. The raster
is actually a rapidly moving spot of light
sweeping horizontally across the face of the
TV tube 15750 times per second, and verti-
cally 60 times per second, as provided by the
standard TV receiver circuitry. As the mov-
ing light beam passes through the darker
parts of the slide, it is attenuated in propor-
tion to the slide density. These variations in
light are picked up by the phototube, ampli-
fied, combined with synchronizing pulses, and
used to video-modulate the transmitter.

The use of a TV receiver to produce the
flying-spot is very practical these days, with
inexpensive used TV sets readily available.
However, complete construction information
for building a scanning unit, using a 5- or
8-in. cathode ray tube, may be found in chap-
ter 3 of “Ham TV,” by Melvin Shadbolt
WOKYQ.

Several variations are used. For instance,
you can use a slide projector “backwards” by
replacing the projector bulb with a phototube,
and focusing the TV raster onto the photo-
tube. The use of a photomultiplier tube can
provide a gain of 1,000,000 in the conversion
of the light variations into an electrical signal.

The flying-spot-scanner restricts you to the
display of transparent stills, such as ordinary
photographic negatives (which are shifted
electronically to be received as positives),

RADIO-TV EXPERIMENTER

Fig. 9: In this commercial converter, you only have fto
reposition the contacts on circular tuned lines to alter.

Polaroid transparency film, or slides made
with india ink, grease pencil or felt marking
pens

Combined Or Separate Sound? Standard
broadcast TV stations send sound as well as
picture information on the same channel, but
with the audio and video carriers separated
by 4.5 mc. A few hams, W6VCF for example,
transmit both audio and video on the same
band, allowing both picture and sound to be
received simultaneously on a conventional
TV receiver. But this does represent addition-
al complexity in the transmitting equipment
(greater bandwidth, additional carrier gener-
ation, etc.), and since all hams have other
communications equipment, the voice contact
is usually maintained on 2 or 6 meters. Often,
duplex voice operation is used; in duplex, one
station is on one band, the other on a different
band. This allows bath reception and trans-
mission of voice simultaneously (like a tele-

Fig. 11: W6VCF at the controls of his rather elaborate
TV rig. The huge console is all ‘home-brew’’ at low cost.
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Fig. 12: Here's how the lens of the surplus TV camera is
focused by the selsyn. Note rack and pinion set-up.

phone), rather than switching back and forth.
This greatly enhances on-the-air adjustments
of the TV image, antenna orientation and ex-
perimentation, with the receiving station giv-
ing comparative reports.

The Transmitter and Modulator. Several
methods may be used to transmit the video
information produced by the camera or scan-
ning unit. Fig. 6 shows, in block diagram
form, the essential elements of one system. A
crystal oscillator, followed by a string of fre-
quency multipliers, drives a linear final am-
plifier in the 420 mc. band. The video signal
is amplified and used to grid-modulate the
final amplifier. Notice that the oscillator-

Fig. 13: The author sits in the glow of a photo-flood to

provide sufficient light for the TV camera. He’s on the air!
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multiplier stages could be a standard 2-meter
transmitter, such as the Gonset Communica-
tor or the Heath Twoer with the addition of
a tripler stage and final amplifier for output
on the 420 mc. band. Of course, any 420 mec.
transmitter, with the addition of the video
modulator, could be used.

Another approach is fully detailed in a re-
cent QST article. Here, the amplified output
of a commercial closed-circuit TV camera (55
mec.) is mixed with 385 mc. output of a string
of double-amplifiers, with the additive fre-
quency of 440 mc. resulting. This signal,
which contains the video information, is then
further amplified for transmission.

A recent article in 73 Magazine details the
use of the 432 mc. oscillator section of a sur-
plus radar set to drive a power amplifier, and
also shows a video amplifier modulator used
with a surplus iconoscope camera.

Another practical approach to obtaining a
transmitter for use on the 420 me. TV band is
to slightly modify a used 450-470 mec. mobile
commercial communications unit, such as the
RCA CMU-10A or the similar GE MC-306.
These transmitter-receivers are sometimes
available from factory dealers as trade-ins on
new equipment, and require only an external
power supply, video modulator and retuning
to the 420 mc. band for use as a Ham-TV
transmitter. The receiver section is not used
at all, and some dealers will sell the transmit-
ter section separately at a considerable
saving.

Antennas—Take Your Choice! No matter
how powerful your transmitter, or sensitive
your receiver, you need a good antenna for
efficient operation. Fortunately, at these UHF
frequencies, high-gain antennas are quite
small. Because they are not large, arrays of
many elements are common. Yagi beams,
helical beams, parabolas and collinear arrays
each have their ardent supporters. In the final
analysis, you should use the highest gain an-
tenna you can manage, and put it as high as
you can. The use of commercial UHF anten-
nas should not be disregarded; sometimes
only a change in the driven element is re-
quired to drop the resonant frequency into
the 420 mc. band, which is not far below the
commercial broadcast UHF TV channels.
Care must be taken that the bandwidth char-
acteristic of the antenna is sufficient.to pass
the relatively wide band TV signal.

Two antennas specifically designed for
amateur TV use are described in WOKYQ’s
“Ham-TV” book.

An antenna rotator will be a necessity, and
a standard TV type will handle these anten-
nas easily.

Converters and Receivers. Standard ac-
operated VHF television sets can be used for
receiving amateur TV signals without modi-
fication. ac-dc sets can only be used safely
with a simple isolation transformer. Since the



amateur signals are above the normal TV
set’s tuning range, a UHF converter is added
ahead of the TV set. This changes the fre-
quency of the amateur signal down to channel
5 or 6 of the VHF TV band. Many commercial
UHF converters, such as the Mallory Induc-
tuner and the Blonder-Tongue 99, are avail-
able for less than $20, and most of them can
be modified to tune down to the 420-450 mc.
ham band, which is not far below the 470 mc.
lower end of the broadcast UHF TV band.
The modification to the converter usually in-
volves adjustment of the oscillator frequency
by tuning a slug, adjusting the position of the
tuned-line contacts, or adding capacitance.

If you are so inclined, you can build your

own converter from scratch.

Details, Details!! Well, now that we've
covered the generalities, you will want to dig
into the details. All we've tried to do in this
article is to give you enough information to
allow you to go from here on your own with
some idea of the overall picture. The follow-
ing paragraphs tell you where to get more in-
formation on theory, practice and actual
equipment and modifications. From here on,
your own initiative must take over. Write the
sources listed for more information; the more
specific your request, the more specific your
reply is likely to be. Let the editor of this
and other magazines know if you'd like some
detailed articles on Ham-TV.

LINEAR
VIDEO FINAL | 332MC o
MODULATOR |e«—¢={ AMPLIFIER ANTENNA
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|
|
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|
l f——
|
| SECOND
4> DOUBLER 144 MC
| 5763
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(Continued from page 77)
clock faces and electric blanket indicators
glow.

Now being tested are electroluminescent
highway signs, and airport runway indicators
consisting of EL lamps imbedded in the pave-
ment.

A leading authority in electroluminescence,
William E. Hall, It. gen., USAF (Ret.), pre-
dicts that EL panels will one day be used as
marker strips on bridges and highways, in
refrigerator and closet walls, and in luminous
sidewalks.

Gen: Hall is board chairman of Madigan
Electronic Corp., a Carle Place, Long Island
company that is a leading developer of uses
for electroluminescence. Madigan is the man-
ufacturer of the belt that emits a strobe-like
warning for the protection of traffic police,
mineworkers, aircraft crews and others,

Called the Band-O-Lite, the belt is the first
that actually emits light rather than reflects
it. It makes the first use of a new flexible EL
panel developed in close cooperation with
Sylvania Electric products and is powered
by a Madigan development that is considered
an important step forward in the application
of electroluminescence.

This development is a portable power
source using nickel-cadmium batteries. The
Pow-R-Mizer, as it is called for very good
reason, applies the required alternating field
to the EL panels in the circuit and maintain
high overall efficiency by utilizing the elec-
trical energy stored in the dielectric of the

Fig. 3. Fiexible belt for traffic officers winks on and
off with bright orange color, is 2asy to see im the dark.

Fig. 4. Dented but undaunted, this Sylvania Electro-luminescent ponel stood up against police riot gun fire.
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lamp itself. This portable unit is expected
to greatly broaden the uses of EL.

Gen. Hall reports that Madigan will use the
Pow-R-Mizer in an unusual exit sign that will
be introduced shortly. Called the Exit-Lite,
it will be powered by ordinary line current
under normal conditions and—during emer-
gency disruption of power—it will automati-
cally be activated and powered by the self-
contained Pow-R-Mizer.

Installation of the Exit-Lite will eliminate
the need for emergency secondary power
lines which are required for safety purposes
by many municipalities.

Madigan is actively developing a number
of other new products that make use of EL
panels. Among these are illuminated street
signs that are clearly visible at distances up
to 300 ft. on the most dimly lit suburban
streets. It will also bring out a flashing safety
helmet designed as a companion piece to the
flashing belt.

Gen. Hall reports also that his company is
broadening the uses of EL in the branch of
electronics known as alpha-numeric display,
or the pictorial representation of changing in-
formation on a cathode screen. .

EL panels are ideal indicators in alpha-
numeric displays. They are flat, hence have
a wide “read-out.” Moreover, they are much
cooler than such indicators as masked fila-
ment bulbs, and thus cause far fewer failures.
And they can be rapidly switched.

EL displays will soon help control sea and
air traffic, instantaneously signal balls and
strikes on scoreboards, and transmit stock
market prices to brokers’ quotation boards.

Madigan recently delivered to the Army
Air Defense Command a display system that
depicts air traffic in combat zones. Employing
EL lamps and advanced memory storage
tubes, the display system was installed in two
large air conditioned vans for use in any
climate.

The company is now developing another
display device, for the Air Force, that uses
phosphors which are selectively activated by
ultra-violet light. The incoming data is in-
stantly exposed and imaged by the Xerox
process.

Asked to describe the new frontiers of EL
research, Gen. Hall replies that engineers are
now chiefly concerned with ways to improve
the brightness of EL panels. The applications
of electroluminescence are still limited be-
cause the panels do not yet have the bright-
ness required for “primary” lighting.

Madigan’s own engineers are attacking the
brightness problem with a matched power
driver. This company-developed power driv-
er, now being tested, almost doubles the
brightness of EL lamps when hooked up be-
tween the primary power source and the EL
panel.

RADIO-TV EXPERIMENTER

Fig. 5. Incorporated in a clear glass table top, @
soft, even light produces glare-free illumination.

Fig. 6. Decorative wall uses EL panel behind screen,
walls, floors, ceilings will turn on widh switch in future.
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FIG. 1: Start the replacement by first disconnecting the wires from the clock motor coil soldering terminals.

Repairing Radio Clocks

When a radio clock mechanism makes noise, the first step is to apply oil.
If the unit is a sealed type, try running it upside down to let the oil seep
back into the works. If that doesn’t help, try this before changing the unit . ..

By L. RIVMAN Semitronics Corp.

ITH clock radios now as common as

the ordinary ac-dc set, it is under-

standable that you will be called
up(;)n to service the timer portion of the clock
radio.

Although 759 of the clock radio troubles
are in the radio itself, the other 259 of the
troubles can be repaired with little or no
difficulty.

Look closer into the radio clock timer and
you can see it is similar in construction to the
mechanism used on electric ovens, dehumid-
ifiers, vending machines, advertising clocks,
electric timer switches, x-ray equipment,
electric broilers, barbecue stoves, refrigera-
tors, washing machines, dryers, and others.
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One of the major difficulties encountered in
the service of electrical timer apparatus, has
been the procurement of replacement parts.
There has been no centralized procurement of
parts to repair these millions of appliances.
The consumer has had to rely entirely upon
the factory service repair stations. The diffi-
culty of having to return the appliance to the
factory for repair and service is a trouble-
some one. Usually, there is a minimum serv-
ice fee, plus shipping charges. This has made
repairing timers quite costly.

The business of supplying spare parts for
appliance timers actually arose out of a prob-
lem with a noisy clock radio. An employee of
the Semitronics Corp. of New York could not



sleep nights due to the excessive noise from
the motor of his clock radio. Trying to pur-
chase a replacement motor from a local radio
distributor, he was shifted to an appliance
dealer. The appliance dealer sent him to the
company directly. Atfer finally obtaining the
replacement motor, he repaired the clock
without difficulty.

Other than the motors in radio and appli-
ance timers that one may experience diffi-
culty with, is the electrical switch. The most
common trouble is the burning out of switch
contact points. The switch, like the motor can
be easily replaced in the timer.

The following list of clock and timer re-
pairs can be accomplished by any competent
electrical handyman.

e Replacement of open or shorted motor coil

e Replacement of motor mechanism

o Replacement of knobs and bezel

e Replacement of electrical switch

e Replacement of broken crystal or dial
Adjustment of alarm and vibrator

e Cleaning of clock mechanism

In order for you to repair an appliance
timer intelligently, it is necessary to under-
stand the function of the unit. An appliance
timer is a mechanical unit, electrically con-
rolled to operate at a predetermined time or
sequence. It may be set to turn an apparatus
on, off, or signal at a predetermined time, or
at intervals.

In. a'l clock radios, the clock motor is con-
nected directly across the ac power line, in-
dependent of all switching. Therefore, the
clock motor should always be running re-
gardless of switch setting or electrical se-
quence. The clock motor is independent of
the radio.

There are two time switches on the clock
radio. One is manual and usually on the front
panel. The second switch, in parallel with the

Use this diagram for better
parts identification.

MOTOR COIL WITH
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first is automatically clock operated. Since
these switches are in parallel either one will
operate the timer mechanism (not the clock
motor). It is impossible to switch the clock
on or ofl.

The outlet plug receives current when
either of the two switches are turned on.
Thus an externally connected appliance is
automatically activated.

Possible troubles and causes in appliance
timers:

Defect Cause

Clock will not operate Open ac line

Defective motor coil
Defective rotor or motor
Defective clock switch

Binding of parts

Defective motor or rotor
Lloose parts

Binding of parts

Alarm armature improp-
erly adjusted

loose laminations

Clock noise

Clock Loses
or gains time

Defective motor coil
Defective motor rotor
Binding of parts
Bent timing shaft
Damaged or broken
teeth or gears
Visual Inspection and Test. Inspect for
any obvious defects such as bent shafts,
hands, broken crystal, broken cabinets, etc.
Measure motor coil to see if it is shorted or
open. If O.K,, plug into ac line and observe.
Note. Never plug clock into dc line.
Removal and Replacement of Parts. To
disassemble the clock movements, be sure to
observe the following precautions:
1. Knobs on the front of radio clocks are push-on
type. Remove by grasping them on|d pulling

LAMINATION
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FIG. 2: With the clock motor removed completely from
the radic and switching circuit, proceed with work.

them off gently. Knobs on the beck of the
clock are usually screwed on. They may have
a reverse thread. Do not apply too much
force. Remove with caution.

2. Bezels are usually held on with tabs bent over
dial back. Straighten tabs to remove bezel.

3. Crystals may be attached with plastic tabs that
snap onto the dial. Remove by gently forcing
crystal off. Many crystals are part of the
cabinet and cannot be removed.

4. Dials may be removed by straightening the ears
that are usually bent over the back.

5. Hands may be removed by grasping them with
thin-nosed pliers. Carefully remove each
hand individually by grasping with a thin-
nosed plier as close as possible to the shaft.
Avoid bending or scratching the dial.

Excessive heat may cause damage. Do not
use a large soldering iron. Apply only enough
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FIG. 4: Removal of the screws “A” and “B* permit the
motor coil and rotor to be disassembled from the frame.

heat to loosen the electrical connection.

Cleaning Movement. All movements
should be blown out and cleaned with carbon
tetrachloride before replacing in cabinet.
Oxidized oil may be removed by rubbing
with a fine grade of steel wool moistened
with carbon tetrachloride,

Lubrication. Do not use too much oil. Qil
collects dust. It may stain the crystal and
dial, Use only clock oil. Lubricate the ‘two
arms and bearing holes and the end of the
sweep second shaft of the back bearing plate.
Using graphite, lubricate levers and cam
gears,

Cleaning for Appearance. Clock radios
should be returned as new looking as pos-
sible. Clean plastic crystals with soft cloth
using only water, and glass crystals with a



FIG. 5: Using thumb and gentle pressure, push out the
rotor assembly. Do not hammer; push it carefully.

FIG. 7: Reassemble frame, replace screws “A” and “B.*

glass cleaner. Bezels should be cleaned with
soap and water. Do not rub too hard as you
may remove numbers. Plastic cabinets should
be cleaned with soap and water.

Testing and Adjustment of Alarm and
Switch Mechanism. After the radio has
been repaired, the following adjustments
should be checked:

e Turn the function switch to the auto-
matic wake or alarm position.

e Set the automatic (alarm or wake) dial
hands for any desired time.

e Turn the time set knob or clock hand
control clockwise to the preset alarm hour.
The radio (or alarm) should close at the
alarm hour. Continue to rotate the clock
hands and note if the alarm (or wake) vibra-
tor arm drops toward the field core seven to
10 minutes after the set was automatically

RADIO-TV EXPERIMENTER

FIG. 6: Insert the new rotor coil or motor, depending on
which was the faulty part determined by your tests.

FIG. 8: Reconnect the wire leads to the motor coil sol-
dering terminals and replace the unit into the radio.

turned on.

If the switch contact does not close at the
correct time, the minute hand should be
moved to make the necessary adjustment.
The time set knob should be held firmly
while the minute hand is being moved.

To adjust the alarm period, set the clock
so that it reads ten minutes after the time set
for the alarm. Slowly turn the adjusting
screw in until the shut off lever just slides
over the edge of the screw head.

To adjust the tone of the vibrator, connect
power to set, have the vibrator operate, and
bend the vibrator arm (close to its anchor
point) nearer or farther from the field core.
Do not over bend.

Replacement parts for repairing clock
mechanisms are available from Semitronics
Corp., 265 Canal St., New York City.
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(Continued from page 87)
% of modulation = Emax —Emin
% of modulation = Emax —Emin
00

It is recommended to couple the transmitter
directly to the vertical plates, because very
few oscilloscopes contain amplifiers with
linear frequency response over 5MC.
Alignment: The most popular application
of the oscilloscope, of course, is in the align-
ment or servicing of FM and TV receivers.
However, the procedures recommended by
different manufacturers of these appliances
vary to such degree, that it would be difficult
to recommend a general procedure. The
alignment steps are always fully described
in the manuals for any given model, and they
should be followed explicitly. In trouble-
shooting of TV receivers the manuals also

should be consulted for proper wave shapes
at critical points of the circuit.

In conclusion we would like to mention,
that in recent years oscilloscopes became
very popular in industrial applications. Ar-
mature, testing, resistance welding, pressure
measurements, motor tune-up, testing pho-
tographic shutters are just a few examples.
In most of these cases the techniques are
quite involved and require special accessories
or modifications of the scopes. With the wide
acceptance of the oscilloscopes the price of
this instrument became accessible to any-
body interested in electronics. Once you mas-
ter the techniques of different applications,
you will find this instrument a great time
saver and a willing helper in most of your
problems. S

Tube Shells House Tiny Circuits
® Discarded metal
vacuum tube shells
make neat shielded
housings for plug-
in relays, transis-
tors, and diode cir-
cuits. Pry the base
from the tube and
discard the innards.
Solder in your tran-
sistor circuit mak-
ing connections to
the base pins, and
you have a plug-in device that fits tube
sockets. If components such as resistors
radiate heat, then drill enough vent holes to
provide an adequate air circulation.—JoHn
A. ComsTOCK.

VENT HOLES ——

METAL TUBE
SHELL

TRANSISTO
CIRCUIT

Solder Spool Carries Flux Can
e Attach a cork to the lid of your can of
soldering paste and set your spool of solder
down over the plug as a means for keeping
the can of flux handy. It will always go wher-
ever thé spool of solder goes and will also
serve as a base to keep the spool from tip-
ping over and rolling off the bench.—J. A. C.

Putty "Tacks' Wire to Terminal

e When you want to temporarily connect a
low current-carrying wire to a terminal (as
in building experimental circuits) and haven’t
the time to fasten a test clip to the end, use a
small wad of putty or modeling clay to mo-
mentarily “tack” the wire in place. Just place
the bare tip of the wire to the terminal and
press a small wad of the putty or clay over
top of it.—JoHN A. COMSTOCK.
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Nailpolish Is “Liquid" Insulation

¢ Nail polish makes a high-quality liquid in-
sulation for coating bare electric wire con-
nections 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 pro-
vided in the bottle. If the connection has to
be unsoldered later, just the touch of a hot
soldering iron will burn away such insulation
with a puff of smoke.—Joun A. ComsToCK.

Tape Splicing Technique

* Clear fingernail polish serves as an excel-
lent 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
Y% in. Let dry for about ten minutes, then
daub polish on the overlapping edges to en-
sure 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.—JouNn
A. CoMSsTOCK.

Charged Plastic Dusts Platter

e If the grooves of your hi-fi phonograph
records are filled with dust, here’s how to
remove it the harmless electrostatic way:
Take a piece of Saran plastic wrap and
crumple it in your fingers while holding it
about an inch above the surface of the revolv-
ing platter. The static electricity produced
by crumpling the plastic will attract the dust
particles and hold them. If you watch very
closely, you’ll actually be able to see them
jump from the platter to the charged wade of
plastic.—J.A.C.



Crystal Ball

July—September 1963

By C. M. STANBURY, Il

1" HERE should I listen for it and
when?” This is the question most
often asked by SWLs. They can ob-

tain a variety of answers, usually based upon

the sunspot count and season (see, “How

Short Wave Works” on page 70). Unfortu-

nately, this 100% technical approach can

provide only half an answer. For example,
suppose 41M is the best band for Latin Amer-
ica during the evening hours. So what? There
just aren’t any Latin American SWBC sta-
tions on this band. Obviously you must take
into consideration the stations themselves. If

31M is best for Africa but most of the action
is on lower frequencies, a “compromise” pre-
diction must be made.

Time in the following table is standard time
at the listener's location (for daylight time
add 1 hour) which effectively compensates
for differences in reception conditions be-
tween the east and west coasts of North
America. However, Asia will generally be
stronger in the West with the reverse true of
Europe. This is an important factor when an-
ticipating interference.

Bands in brackets are second choices.

o o o o 1 1 1 2 2

o 3 6 9 2 5 8 1 4

o o0 o0 o 0o 0 0o 0 0

o o 0 0o 0o 0 0o 0 0

ASIA (except  _A1&49 25831 16&19 3] 25831
Near East )

POOR

3149 2583 25 19825

SOUTH PACIFIC @1) 19&3) (1643

EUROPE, NEAR EAST
& AFRICA (North —

of the Sahara) (49)

AFRICA (South of

the Sahara) (49 & 60)

SOUTH AMERICA

# Partially applies to the Caribbean and Central America.
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31&41___19&16___ 16&19  25&31__ 21 & 41
(POOR)

(5 &31) (19 &4])

31 & 41.31 & 41_nil__19 & 1619 & 25 25 & 312531 & 41

(16 & 31) (49 & 60)
_498&60__498&31__25&31__19&16__25&31 49 &60__
25&31)(16 &19) (49)  (90)
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Free Literature

GENERAL PARTS DISTRIBUTORS
49. Want a colorful catalog of sur-
plus goodies? John Meshna Jr. has
one that covers everything from as-
semblies to Zener diodes. You can
buy complex units that set the gov-
ernment back thousands, at a frac-
tion of the cost!

50. This catalog is far too detailed
10 describe here, Circle No. 50, and
Lafayette  Radio Elecironics Corp.
will send one you can examine for
yourself!

51, Here's another catalog that's
bursting with goodies from Radio
Shack Corp. Included is the exclusive
line of Realistic equipment. If you
‘_ca:n't find it here, you just can’t find

52, We'll exert our influence to get
you on the Olson mailing list. This
catalog comes out regularly with lots
of new and surplus items. If you find
your name hidden in the pages, you
win $5 in free merchandise!

53. A 16-page catalog of new and
surplus bargains from ALCOQ Elec-
tronic Sales is yours for circling No.
53. We'll get your name on the regu-
lar mailing list, too.

54. Catering to hams for many
years World Radio Laboratories has
a few flyers for you to look over.
These include their new transmitter
and an assortment of other products
that deserve space in any ham shack.

55. This catalog is so widely used
as a reference book, that it’s regarded
as a standard by peopie in the elec-
tronics industry. Don’t you have the
latest Allied Radio catalog? The sur-
prising thing is that it's free!

56. Unusual scientific, optical and
mathematical values. That's what £d-
mund Scientific has. War surplus
equipment as well as many other hard-
to-get items are included in this
catalog.

106. Bargains galore, that’s what’s in
store! Poly-Paks Co. will send you
their latest four-page flyer listing the
latest in merchandise available, in-
cluding a giant $1 special sale.

SCHOOLS AND EDUCATIONAL
57. Three new courses in marine
communication, aircraft communica-
tion, and guidance and mobile com-
munications are available from Na-
tional Radio Institute. The pamphlets
are well-illustrated and educational.

58. Here are three pamphlets deal-
ing with television trouble-shooting,
radio trouble-shooting and high fidel-
ity. These, from Progressive Edu-Kits
are very complete and easy to under-
stand.
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59. Interested in ETV? Adler Elec-
tronics has a booklet describing edu-
cational television and this goes into
a depth study of ETV in all its rami-
fications. There’s a good science fair
project here for someone!

105. For a complete rundown on cur-
riculum, lesson outlines, and full de-
tails from a leading electronic school,
ask for this brochure from the Indiana
Home Suudy Institute,

MICROPHONES, SPEAKERS,
TAPEHEADS, CARTRIDGES,

HEADPHONES
60. Don’t miss this bulletin of pro-
fessional quality microphone stands.
Atlas Sound will send it along with
a listing of accessories, including ex-
plosion-proof loudspeakers!

61. This company makes the head-
sets that are used as terminal com-
munications by our astronauts. The
stereo phones that Roanwell Corp. has
for hi-fi-nicks reflect the same stand-
ards of quality.

62. Tone-arms, cartridges, hi-fi, and
stereo preamps and replacement tape
heads and conversions are listed in
a complete Shure Bros. catalog.

63. Here's a beautifully presented
brochure from Aliec Lansing Corp.
Studio-type mikes, two-way speaker
components and other hi-fi products.

64. For the love of mikes! Astatic
Corp. has lots. Studio types, ham
types, recording types, etc. See its
catalog sheets for the details.

65. A name well-known in audio
circles is Acoustic Research. Here's
its booklet on the famous AR speak-
ers and the new AR turntable.

66. Loudspeakers, enclosures, sys-
tems, and mikes are the specialty of
the house at Electro-Voice, and they
have a catalog to prove it. Speaker
enclosures are either finished in your
choice or unfinished for do-it-your-
selfers.

67. Speakers and enclosures from
Argos Products Co. feature a new and
novel wall-mounting system. To find
out more about this, circle No. 67.

68. If you know stereo, you know
Empire. 1f you poN'T know Empire,
you'd better ask for this four-page
brochure, and get in on the news.

69. Tape recorder heads wear out.
After all, the head of a tape deck is
like the stylus of a phonograph, and
Robins Industries has a booklet show-
ing exact replacements. Lots of good
info on how the things are built, too.

70. A wide variety of loudspeakers
and enclosures from Utah Electronics

lists sizes, shapes, and prices. All
types are covered in this 16-page
heavily iltustrated brochure.

71. Here's a *“‘plus” deal. EICO will
send you a complete catalog of their
new electronic Kits, prus a four-page
course leading to a novice class ama-
teur license, PLUS a chart of electronic
symbols, and finally, a booklet ex-
plaining the “'why” of stereo!

72. Catalog sheets describing the
Philmore line of UHF-TV converters,
CB walkie-talkies, speaker-mikes, code
oscillators, can be had by circling
No. 72.

KITS
93. Here's a firm that makes every-
thing from television Kkits to pocket
stoves, The Conar catalog is yours for
the asking. Circle No. 73.

74. Interested in tackling a TV kit?
Arkay Kits, Inc, will send you full
literature (including a schematic) of
this truly educational kit. 1t's used in
many of the electronic schools,

75. Nothing 1o hide, that’s Harmon-
Kardon! They send you a batch of
literature describing their products,
complete  with technical laboratory
reports. The equipment is of course.
beautiful, It sounds as good as it
looks.

76. Here's a 100-page catalog of a
wide assortment of Kits. hey're
highly-styled, highly-versatile, and
Heath Co. will happily add your name
to the mailing list. Circle 76.

77. Do you think you should expect
to save money by building kits? Na-
tional Kus has a four-pager that will
be a real eye-opener.

78. A long-time builder of ham
equipment, Hallicrafters, Inc. will
happily send you lots of info on the
ham, CB, and commerciat radio equip-
ment. They've also sponsored the CB
REACT teams, and will fill you in on
those details too,

79. A complete line of test equip-
ment as well as a wide assortment of
hi-fi and stereo gear from PACO Kits
will come your way if you circle 79.

80. A complete booklet and price
list giving you the inside data on
Schober Organs will come your way
if you check 80. We just found out
that these beauties sound even better
than they look!

110. When a manufacturer of high-
quality high fidelity equipment pro-
duces a line of kits, you can just bet
that they're going to be of the same
high quality! H. H. Scott, Inc., has
a catalog showing you the full-color,
behind-the-panel story.



ACCESSORIES
81. Got “furniture-sag’™? Hmmm?
Adjustable Caster Co. thinks you'd
better level the shelf your turntable
sits on before you try to level the
turntable itself! Lots of data here.

82. A catalog describing a complete
assortment of radio and TV tube pro-
tectors, fuses, light winkers and a
wide variety of switches and outlets
from Eagle Electric will come your
way if you circle No. 82.

83. Are you still paying drugstore
prices for tubes? Nationwide Tube
Co. will send you their special bargain
lis(’ of tubes. This will make you light
up!

84. Here's some info on a wireless
remote control for your hi-fi, or if you
prefer, they have a wired version for
you. There's also a sweet little phase
and balance meter. Stereosonics. Inc.
will send it all if you check &4.

85. Some of the teentsy-weenies that
Chicago Miniature Lamp Works sells
make a %47 pilot lamp look like a
100 watter! They'll be happy to send
you their catalog.

86. Data processing and display
equipment, ultrasonic tools, and re-
chargeable batteries are described in
a passel of literature from Gulion in-
dustries. Check No. 86 and watch the
mailbox!

87. A 12-page catalog describing the
audio accessories that make hi-fi liv-
ing a bit easier is yours from Switch-
craft, Inc. The cables, mike mixers,
and junctions are essentials!

88. Here's a goodly assortment of
literature covering the products of the
Dow-Key Co. They make coaxial re-
lays, switches, and preamps for hams
and CBers,

89, Got some questions regarding
transistor ignition? W. F. Palmer Labs
will send you a booklet which explains
what transistor ignition is all about.
If you decide, after reading. that this
is for you, their kits will let you build
your own!

90. A booklet on TV and radio serv-
icing, a tube price list, and an unusual

through-the-mail diagnosis request
form entitle you to an analysis of your
sick set for a buck! It's all from
Century Electronics.

91. Delayed action switches for the
home or car, something brard new in
miniaturized amplifiers, a new light-
dimming switch as well as the other
Saxton Products are listed in bro-
chures.

107. Ever try to find your house
number in the dark? Your visitors
have the same trouble. An electro-
luminescent panel makes house num-
ber easy to read and a door bell but-
ton makes this Madigan Electronic
unit serve double duty.

108. Great Britain comes through
with an assortment of hi-fi needs
from the famous Garrard turn-tables
to some fancy speakers, 5core solder
and quality hi-fi tubes. British In-
dustries will happily send the whole
package for your leisurely perusal.

109, Want to see the latest in com-
munications receivers? National Ra-
dio Co. puts out a line of mighty fine
ones and their catalog will tell you all
about them.

111, “Get the most measurement
value per dollar.” That's what Elec-
tronic  Measurements Corp. says.

l.ooking through the catalogue they
send out, they very well might be
right!

TAPE RECORDERS AND TAPE
92. Want to see the latest in port-
able tape recorders? Curious about an
intercom with a fabulous wound to-
size ratio? Mathew Stuart, Inc. will
send all the details at your request.

93  “The Care and Feeding of Tape
Recorders™ is the title of a booklet
that Starkes-Tarzian will send you.
It’s 16 pages jam-packed with info for
the home recording enthusiast. In-
cludes a valuable table of recording
times for various tapes.

94. You can learn lots about tape
recorders. Big tape recorders for stu-
dios, little tape recorders for business
men, all kinds of tape recorders from
American Concertone.

95. If you are serious about home
tape recording this technical bulletin
and descriptive literature from Kodak
(Yup! They're making recording tape)
will interest you.

96. Here's a list of a complete line
of tape machines. Also, SONY Super-
scope will include a list of ways that
you can use a tape recorder, and some
of these were new to us!

RADIO
97.  Are you getting all you can from
your Citizens Band radio equipment?
Cadre industries has a booklet that
answers lots of the questions you may
have.

98. Antennas for CB and ham use
as well as for commercial installations
is the specialty of Antenna Specialists
Co. They also have a generator for
power in the field.

99. Convert your home or shop from
clutter to convenience with the Ahro-
Mills <abinets. Those see-through
drawers eliminate cigar-box confusion!

100. An assortment of high fidelity
components and cabinets are described
in the Sherwood brochure. The cab-
inets can almost be designed to your
requirements, as they use modules.

101. Very pretty, very efficient. that's
the word for the new Betacom inter-
com. 1t's ideal for stores, offices, or
just for use in the home, where it
doubles as a baby-sitter.

102. Here's some more data on trans-
istor ignition systems for cars. Auto-
nmotive Electronics Co. has the whole
story here, including typical wiring
diagrams.

103. One of the best ways to make a
radio signal get up °'n’ git is to put
the antenna up high enough, and you
will need a place to hang it. Take
your pick from this catalog of towers
by Tri-Ex Tower Corp.

TELEVISION
104. The smallest television set to
date is featured in this beautifully pre-
pared brochure from SONY Corp.
You'il be amazed at the variety this
tirm offers.

505 Park Avenve
New York 22, N. Y.

Radio-TV Experimenter, Dept. FL-644
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NEW PRODUCTS

Terminals Really the End!

Solderless terminals feature aluminum
crimping rings and gold-plated metal parts
for high conductivity. Teflon bushing car-
tridge provides for effective moisture shield
as well. Crimped with manufacturer’s hand
or power crimping tools. AMP Inc., Dept.
RTE, Harrisburg Pa.

New “Loudenboomer’’

The “Slenderette” shown here is only 5
in. wide and can be placed on the floor, on a
wall, on a shelf, and contains five (count ’em)
speakers. Two 6-in. woofers, one 8-in. mid-
range, and two 31%-in. tweeters. $39.95 from
Lafayette Radio, Dept. RTE, 111 Jericho
Turnpike, Syosset, L. 1., N. Y.
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Versatile VIVM

New intermodulation, harmonic distortion
meter and ac VIVM is a necessary tool in
any testing laboratory. Can be used for check-
ing phonos, tape decks, amplifiers, or any
other item in the audio field. Permits service-
man to readjust hi-fi equipment to meet
manufacturer’s original rated specifications.
$250, wired and tested from EICO, Dept. RTE,
33-00 Northern Blvd.,Long Island City 1,N. Y.

Up to 32 Hours per Reel

Thanks to a new head from Phillips, with
a gap of only 0.0001 in., you can add a new
standard speed to tape recorders; %g¢ ips
provides up to 32 hours on a standard 7-in.
reel. The rest of the unit is fully transistor-
ized and has the other three common sp2eds
as well! Called the Continental 401, it’s avail-
able for $399.95 from Norelco, Dept. RTE, 230
Du.ly Ave., Hicksville, L, I, N. Y.



For the Rock-Bound
This six-meter VFO costs a lot less than a
handful of crystals, and covers a much wider
frequency range. If THAT isn’t enough of an
argument for you, remember the last time

you lost a rare one because you weren't close

enough to his frequency. 'Nough said? It's
called the HE-61 and sells for $19.95 from
Lafayette Radio Co., Dept. RTE, 111 Jericho
Turnpike, Syosset, L. I, N. Y.

Fire Insurance

Automatic fire alarm consists of six sensi-
tive thermostatic detectors and a two-horn
signal unit. Enough wire to hook the unit up
and a lantern battery complete the system. A
manual test button permits checking to see
that all is functioning properly. Model ML-
290, $29.95 from Lafayette Radio, Dept. RTE,
111 Jericho Turnpike, Syosset, L. 1., N. Y.

RADIO-TV EXPERIMENTER
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Multi-Generator

With the big boom in multiplex well under
way, you'll need this piece of test equipment
to service the new stereo tuners. Gives you
channel separation, balance, sync pull-in and
hold-in range for adjustment and measure-
ment. Model E-490 available from Precision
Apparatus Co., Dept. RTE, 70-31 84th St.,
Glendale 27, N. Y.

It's MAGIC

Here’s an airborne digital computer that
actuates vehicle controllers for guidance, or
coritrol of missiles, space vehicles or aircraft.
Utilizes molecular electronics and the pro-
duetion model will weigh in at 34 lbs. AC
Spark Plug, Dept. RTE, Milwaukee 1, Wis.
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NEW PRODUCTS

Fireless-Works

Using fiber optics, light is bent and dis-
tributed in patterns and colors. The display,
designed for indoor commercial and industrial
use, is accompanied by taped festive music
and synchronized swishes, whistles and booms.
Mobilcolor, Dept. RTE, 232 E. 53rd St., New
York 22, N. Y.

Beam-Current CRT Checker

Tests AND rejuvenates all picture tubes
and checks for screen brightness under hi or
lo line conditions. Provides correct filament
voltage continuously variable from 1.5 to 12
volts, regardless of line conditions. $44.95 for
the kit, or factory wired at $59.95, PACO
Dept. RTE, 70-31 84th St., Glendale 27, L. I,
N. Y.
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FESTA DA 1TALIA

More Letters

Now it’'s DDRR. English translation? Direc-
tional Discontinuity Ring Radiator. Sorry, we
said English translation! It’s a new concept in
antenna design in which recent tests of the
2-foot-high model performed with the same
efficiency as a conventional 60-ft. tower an-
tenna. For more info contact Northrup Corp.,
Ventura Div.,, Dept. RTE, Northrup Bldg,,
Beverly Hills, Calif.

Portable Recorder

Boasting a signal to noise ratio of —42 db,
this unit will record four-track mono and
playback four track stereo with a second
channel system. Operates at 33 or 7% ips
will hande up to a 7-in. reel. Model RK-137,
$89.50 from Lafayette Radio, Dept. RTE, 111
Jericho Turnpike, Syosset, L. I, N. Y.

(continued on page 192)
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Ke. Wave Length W.P, | Kec. Wave Leagth W.P. | Ke. Wave Length W.P. Kc, Wave Length W.P,
J— WEBC Duluth, Minn. 5000 WCHS Charleston, W.Va, 5000 CKYL Peace River, Alta, 10000
540—555.5 KWTO Springfield. Mo, 5000 | WKTY LaCrosse, Wis, 5000 | WSGN Birmingham, Ala. 5000
CBT Grand Falls, N.F, |oooo KMON Great Falls, Mont, 35000 590—508.2 KFAR Fairbanks, Alaska 5000
CBK Regina, Sask, WGAI Elizabeth City, N.C. 1000 o KAVL Lancaster, Calif. IOOO
KVIP Redding, Calif. mod WFIL Philad elnha Pa. 5000 | CFAR FiinFlon, Man, 1000 | KERC San Franeiseo, Calif.
KFMB San Diego. Calif. 5000 | WIS Columbia, S.C. 5000 | CKRS Jonquiere, Que, 1000 | WTOR Torrington, Conn. 000¢
WGTO Cypress Gardum WHBQ Memphis, Tenn, 5000 | CFTK Terrace, B.C. 1000 | WCKR Miami, Fla. 5000
Florida 50000d | KFDM Beaumont, Tex, 5000 | VOCM 8t. Johns, N.F, 10000 | WMEL Pensacola, Fla, 5004
WDAK Columbus, Ga. 5000 | KPQ_Wenatchee, Wash, 5000 | KHAR Anchorage, Alaska 5000 WCEH Hawkinsville, Ga, $00d
KBRV Soda Springs, Idahe 500d [ WILS Beckley, W.Va, 5000 | WRAG Carroliton, Ala, 1000d | WRUS Russellville, Ky, 500d
KWMT Ft, Dodt.. lowa 5000d KBHS Hot Springs, Ark. 5000d | KDAL Duluth, Minn, 5000
KNOE Monroe, 5000 [ 570—526.0 KFXM San Bernardine, Cal. 1000| WDAF Kansas City,” Mo. 5000
WDMV Pocomoke City, Md. 500d KTHO Tahoe Valley, Calif. 1000d | KOIM Havre, Mont, 1000
WBIC islip, N.Y. CKEK Cranbrook, B.C. 1000 KCSJ Pueblo, Coio, 1000 | KCSR Chadron, Nebr. |000¢
WETC Wendell.Zebulon, N.C. 250d [ CKCQ Quesnel, B.C. 1000 WDLP Fanama City, Fla. 1000| WGIR Manchester, N.H.
WARO Canonsburg, Pa. 250d | CFCB Corner Brook N.F, 1000 | wPLO Atlanta, Ga. 5000 | KGGM Albuquerque, N.Mex. 5000
WYNN Florence, 8.C 250d | CIEM Edmundston, N.B, 5000 | KEGMB Honolulu, Hawail 5000 | WAYS Charlotte, N.C.
WDXN Clarksvlile, Tenn, 1000d | CFWH W 1000 | KID Idahe Falls, idaho 5000 { WTVN Columbus, Ohio 5000
WRIC Richlands, Va. 1000d | WAAX 5000 | WBBY Wood River, Ili. 500d | WIP Phllldelnhll. Pa, 5000
KCNO X 8000 | WVLK Lexington, Ky. 5000 | KILT Houston, Tex. 5000
PO §As e, T B0 | WL Sonon, Miv | 3000) KXY paA VY o2
CENB Fredericton, N.B. 50000 AL, QL T¥ o LG v inehostorns
2 " WACL Waycross, Ga, KGLE Glendive, Mont, 500d | WHPL Wiashester, Va 5004
ChER Sudbury, Dt . 1004 | WKYB Paducah, Ky. WOW Omaha, Webr, 5000 | KEPR Kennewick, Wash, 5000
CKPG Princs Goorge, BC. 250 WVMI Biloxi, Miss, 1000d | WROW Albany, N.Y. 000 00 483.6
KENI Ancherags, Alaska 8000 wi‘lic‘l'A L':I I:r#u:. N.Mex, 6000‘ :3;# EIlllum. g.c. 5000
KOY Phoenix, Ariz. 8000 A se' of| NY.Y. 500 WARM s:::::fm ":l- mmoo CFCL Timmins, Ont. 10000
KAFY Bakersfild, Callf. 1000 yracuse, N 0 A CKCK Regina, Sask, 5000
KRA| Cralg, Colo, 1000 | WWNC Asheville, N.C. 5000 | WMBS Uniontown, Pa, 1000 | CKCM Grand Fails, Nfid. 10000
WAYR Orange Park, Fla. 10004 WLLE Ralelgh, N.C. 500d ( KTBC Auttln.c Tex. 5000 KTAR Phoenix, Ariz.
WGGA Galnesville, ' Ga. 5000 | W KBN Vounntonn Ohlo 5000 .\(VSL%BA Cldll;. ity, Utah 1083 NGS Hanford, Calif, 1000
KMV Wailuku, Hawaii 1000 w;‘AX glr' ton, 8, Dak. m KHQ '8 m‘;‘.h“&l‘-' Va. 10 | WSD Mt, Shasta, Callf, (000d
az%'ld cc::nco;din. “(lansn uoog WBAP Ft. '\:,- T"' 5000 | 4o 99, '7 h. '{Q(ISSLRN Gsl':ng Jtunc;mn. c;lle 5283:
olumbus 8, 100 "—4 etersburg, a
KSD St. Louls, Mo. 8000 | KLYS Sait L;‘;‘ i U“"W’g 00 Lo @ WTRP LaGrange, Ga. 1000d
KOPR Butts, Mont. 1000 | waia Nt Marinette, W A oRtreac,joue. KWAL Wallace, Idahe 1000
WGR Buffalo, N.Y. 5000 arinstte, Wis, 8000 | CFCH North Bay, Ont, |oooo| KMNS Sioux City. lowa 1000
WODBM Statesville, N.C,  500d E ST s 3000 WTMT Louisville, Ky. 5004
KFYR Bismarck. N.Dak. 5000 | 580—516.9 [ ST (0 0000 WLBZ Bangor. Msins 5000
W KRC Cincinnati, Ohio 5000 ruro, N.S. | WIDX Jackson, Miss. 5000
KOAC Corvallis, Oreg. 5000 CJFX Antlconllh N.S. 5000 | WIRB Enterprise, Ala, 1000 ' wVN) Newark, N.J. 5000
WHLM Bloomsburg, Pa. 1000 | CFRA Ottawa, om. 50000 | KCLS Flagstafl, Ariz. 5000 | WHEN Syracuss, N.Y, 5000
WPAB Ponce, P.R 5000 CKEY Toronto, Ont. 5000 | KVCV Redding. Calif. 1000 | wONC Durham, N.C. 5000
WXTR Pawtucket, R.| 1000 | CKPR Ft. Willlam, 'Ont. 5000 | KOGO San Diego, Calif. 5000 KGW Portland, Orey, 5000
KCRS Midiand, Tex. 5000 CKUA Edmonton, Alta, 10000d | KZIX Ft. Collins, Coio. 1000d | wH B Grunlhuu. Pa. 1000
KTSA San Antonlo. Tex. 5000 | CKY Winnipep 50000 | WICC Bridgeport, Conn, 5000 | wCA 500d
WDEV Waterbury, Vt, 5000 | CH 5000 w;gﬂclaekuavu'le. F:a. 5000 | wAT 5000
WSVA Harrisonbure, va, 5000 | WA Ala, 300d edar Rapids. lowa KWFT Wichit Tex. 5000
KAR| Blaine, Wash, 5000 | KABI Kanhl an, Alaska 1000 | WWOM Now Orleans, La.  1000d | wvMT Burlington, V? 5000
KMRE s”k.'". Wllh. 500d | KTAN_Tueson, Arl;, 5000 | WFST Caribou, Maine 5000d | wwNR Beekloy, W.Va. 1000
WSAU Waussu, Wis, 5000 &gécﬁalnl‘. c.u-é.l 5000 wsg_lq g‘-.l.t'l.m:e."m- lgggg WTMJ Milwaukes, Wis. 5000
ontrose, Colo, 5000 3
560-—535.4 WDBO Orlando, Fla. 5000 | WTAC Flint, Mish, 000 630—475.9
N WGAC Augusta, Ga, 5000 | KGEZ KXalispell, Mont. 2 CFCD Chatham. Ont. 1000
CJDC Dawson Creek, B. C. 10000 | KFXD Nampa, Idahe 5000 | WCVP Murphy, 000d CKAR Hu‘nt.lllo "D t l000
CHCM Marystown, Nfid., Can. Ikw | WILL Urbana, i, 3000d | WSS Winston:Saiem, N. c. CHLT Sherbrooks. Que.
CJKL Kirkland Lake, Ont, 5000 [ KSAC Manhattan, Kans, 5000 | KSIB Jamestown, N.D. 3000 | ¢ by Charlottostoun s, e ,
CFDS Owen Sound, Dnt, 5000 ( WIBW Topeka, Kans, 5000 ( WERM Coudersport, Pa.  1000d] &/ef o Tth P """o' L .°°°°m
GKCN Seven lles, Quo, 5000 | KALB Alexandria, La. 5000 | WAEL Mayaguez, P.R. CKRC Winnines. Mon 10000
WOOF Dothan, Ala, 5000d | WTAG Woreester, Mass, 8000 | WREC Memphis, Tenn, 5000 ¢KOV K'l' peg. BE" !
KYUM Yuma, Ariz, 000 | WELO Tupelo, Miss, 1000 | KROD EI Pase, Tex. 5000 WAVU AOI:““'II % | 000
KSFD Sanp Fran., Callf, 5000 | KANA Apaconda. Mont. 1000 | KERB Kermit, Tex, 1000d cHen £ 0| :l .'AI a, lm‘
KLZ Denver, Colo, 5000 | WAGR Lumbertoa, N.C, 800 | KTBB Tyler, Tex. 1000 wice T:'ll"' ol'ii A'l- |0000
WQAM Miami, Fia. 5000 | KWIN Ashiand, Orep. 1000 c10_491.5 PlihemasyilayAta: gl 000d
WIND Chicago, Iil. 5000 | WHP Harrisbure. Pa. 5000 . PRI, '""-U-“Muh ]
WMIK Middlesboro, Ky,  500d | WKAQ San Juas, P.R. 5000 | CKML Mont Laurier, Que. 1000 | K Magnolia, Ark. H
WGAN Portland, Maine 5000 | KOBH Hot Springs, 8.Dak. 500d [ CHNC New Carlisie. Que, 5000 [ K1DD Monterey, Callf. ]
e i, 008 WK S e s AT Tt BE L " I6G) KOW Somar, Gl
pr nn ald. ass, u . Fox. n, Man,
WQTE Mos 5004 | WLES Lawrenseville, Va, $00d GKTB $t. Catharioes, Dut, 10000| WHITE'S RADIO LOG 153
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Ke. Wave Length W.P. | Ke. Wave Length W.P. | Ke. Wave Length W.P. | Ke, Wave Length W.P.
WMAL Washington, D.C, 5000 | KIRO Seattle, Wash, 50000 | WLBE Leeshurg, Fla, 5000 | KFUO St. Louis, Mo, 5000d
WSAV Savannah, Ga, 5000 | WDSM Superior, Wis, 5000 | WFUN Miami Beach, Fla. 5000) WKIX Raleigh, N.C. 10000
WNEG Toceoa, Ga, 500d WPFA Pensacola, Fia. 1000d | W)W Cleveland, Ohlo 10000
K1Do Boiss. idahs 3000 720—416.4 Waxi Atianta, Ga. 3000 | WIAC Johnstown, Pa, 10000
exington, Ky, WGRA Cairo, Ga, 000d EEU Reading, Pa,
KTIB Thibodaux, La. 500d | WGN Chicago, 111, 50000 K EKQ Kealakekua, Hawail 1000 | WABA Aquadilia, PR, '%%
WIMS Ironwosd, Mich, = 1000 730—410.7 KEST Boise, Idaho 000d | WRAP Norfolk, Va. 5000
KDWB So, St. Paul, Minn, 5000 ¢ WRMS Beardstown, 11, 0d [ KTAC Tacoma, Wash, 1000
KXOK St Louis, Mo, 000 | CINR Blind River, Ont. 1000| KXXX Colby, Kans, 000d
KGVW Belgrade, Mont, 1000d {CKAC Montreal. Que. 50000 { WAKY Loulsville, Ky, 5000 | 860—348.6
KOH Ren ov. 5000 | CKDM Dauphin, Man, 10000 | WRUM Rumford, Me. 1000d [ CBH Halif 10
. ax, N, S. 000
KLEA Lovinlton, N.Mex 500d (CKLG No. Vancouver, B.C. 10000 | WSGW Saginaw, Mich. 5000 | CHAK Inuvik, N.W.T. 1000
WIRC Hickory, N.C. 1000d | WIMW Athens, Ala, 1000 | WSIC Mages, Miss. 1000d | C)BC Toronto, Ont 50000
WMFD Wilmington, N.C. 1000| KFQD Anchorage. Alaska 10000 [ KGHL Billings, Mont, 5000 | WHRT Hartselle, Ala 250d
KWRO Coquille, Oreg. 5000d | KSUD w, Memphis, Ark. 50d [ WWNY Watertown, N,Y. 1000 | WAMI Opp, Ala, . 1000d
WEIJL Scranton, Pa, 500d | WKTG Thomasville. Ga, 1000d | WLSV Wellsville, N.Y, 1000d | KIFN pn“',.ig_ Ariz 1000d
WKYN San Juan, P.R. 5000 | KLOE Goodland, Kans, 1000d [ WTNC Thomasviile, N.C. 1000d { KOSE Osceola. Ark, 1000d
WPRO Providence, R.I, 0| WFMW Madisonville, Ky 500 | KXGO Fargo, N. Dak, 5000 | KWRF Warren, Ark 250d
KGF X Pierre, S, Dak, 200d | WMTC Van Cleve, Ky. 1000d | KWIL Albany, Oreg. 1000 KTRB Modesto. Callf 0000
KMAC San Antonio, Tex, 5000 | KTRY Bastrop, La. 250d | WAEB Allentown, Pa. 500  wOoww Naugatuck. Conn, 2508
KSXX Salt Lake City, Utah 1000d | WARB Covington, La, 250d | WPIC Sharon, Pa. 1000d | wAZE ter, Fla 500d
KGDN Edmunds, Wash. 5000d ( WITO Bath. Maine 1000d | WEAN Providence, R.I. 5000 | WK KO Cocoa, Fla, 1000d
KZUN Opportunity, Wash, 500d | WACE Chicopes, Mass, 5000d | WwWBD Bamberg. S. 1000d | WERD Aﬁ.m’._ Ga, 100/
64 468.5 KWRE Warrenton, Mo, 1000d | WETB Johnson City, Tenn, 1000d WDMG Dougias, Ga. 5000d
0— . KWOA Worthington. Minn, 1000d | WMC Memphis, Tenn WMRI Marion, Ind. 250d
CBN St. John's, N.F. 10000 | KURL Billings, Mont, 500d | KTHT Houston. Tex 5000 | KWPC Muscatine, lowa 250d
KFi Los Angeles, Calif. 50000 | KVOD Albuquerque, N. Mex. 1000d | KFYO Lubbock, Tex. 5000 | KOAM Pittsburg, Kans, 10000
W01 Ames, lowa 5000 | WDOS Oneonta, N.Y. 1000d | KUTA Blanding, Utah 1000d | wSON Henderson, Ky. 500d
WHLO Akron, Ohio 1000 | WFMC Goldshoro, N.C. 1000d | WSIG Mount lackson. Va, 1000d [ wAYE Dundalk., Md. 500d
WNAD Norman, Okla. 1000d | WOHS Shelhy. N.C. 1000d | WTAR Norfolk, Va, 5000 ( wsBS Gt. Barrington, Mass, 250d
WMGS Bowling Green, Ohio 1000d | KGMI Bellingham. Wash, 5000 [ K NUJ New Ulm., Minn.  1000d
650—461.3 KBOY Medford, Oreq. 1000d | KNEW Spokane, Wash. 000 | WHAG Forest Mimp - 1900d
KORL Honelulu, Hawall 10000 | WNAK Nanticoke. Pa, 1000d | WEAQ Eau Claire. Wis, 5000 KARS Belen, N, Mex. 2500
WSM Nashville. Tenn, 50000 [ WPIT Pittsburgh, Pa. 5000d 800—374.8 WFMOQO Fairmont, N.C. 1000d
KIKK Pasadena, Texas 250d | WPAL Charleston. S.C. 1000d — © WSTH Taylorsville, N, €. 250d
660 WLIL Lenoir, Tenn. 1000d | CHAB Moose Jaw, Sask. 10000 | KSHA Medford, Oreg. 1000d
é —454,.3 KPCN Grand Prairie, Tex. 500d [ CKOK Pentieton, B.C. 10000 | WAMO Pittsburgh, Pa, 1000d
KMEQ Omaha. Nebr. 500d | KSVN Qgden. Utah 1000d | CFOB Ft. Franeces, Ont. 1000 ( WTEL Philadelphia, Pa. 10000d
WNBC New York, N.Y. 50000 | WPIK Alexandria. Va. 5000d | CILX Ft. William, Ont. 10000 | wLBG Laurens, S.C. 1000d
WESC Greenville, S.C, 10000d | WMNA Gretna, Va, 1000d | CJBQ Belleville, Ont. 1000 ( wivK Knoxvills, Tenn, 1000d
KSKY Dallas, Tex, 1000 | KULE Ephrata, Wash, 1000d | CKLW Windsor, Ont. 00 | WMTS Murfreesboro, Tenn. 250d
WXMT Merrill, Wis. 1000d | CHRC Quebee, Que, 10000 | KFST Ft. Stockton, Tex. 250d
670—447.5 740 2 CJAD Montreal, Que. 10000 | KPAN Hereford. Tex. 250d
WMAQ Chieago, I(Il, 50000 —405. VOWR St. Johns. N.F. 1000 [ KSFA Nacogdoches, Tex.  1000d
CBXA Edmonton, Alta, 50000 | WHOS Decatur, Ala, 1000d | KONO San Antonio, Tex. 5000
680—440.9 CBL Toronto, Ont, 50000 | WMGY Montgomery, Ala.  1000d | K<wHO Salt Lake City.
CHFA Edmonton, Alta. 5000d | WBAM Montgomery, Ala. 50000d | KINY Juneau, Alaska 000 Utah 1000d
CHLO St. Thomas, Ont. 1000 KUEQ Phoenix, Ariz. 1000d | KAGH Crossett, Ark. 250d ( WEVA Emporla, Va. 1000d
CJOB Winnipeg, Man 1 KBIG Avalon, Calif, 10000d | KVOM Morrilton. Ark. 230d | wQAY Oak Hill, W.Va.  10000d
peg, Man, 0000 .
CKGB Timmins, Ont. 10000 | KCBS San Francisco. Calif. 50000 | KUZZ Bakersfield, Calif. 250d | wFQX Milwaukee, Wis, 250d
KNBR San Fran.,, Calif. 50000 | KSSS Colo, Springs, Colo. 1000 [ KDAD Weed. Calif. 1000d
WPIN St. Petersburg, Fia. 1000d| KVFC Cortez, Colo, 1000d | KBRN Brighton, Colo. 500d | 870—344.6
WCTT Corbin, Ky. 1000 | WFSG Boca Raton. Fla.  1000d | WLAD Danbury. Conn. 250d | 1EY Glendale. Calif 250d
WCBM Baltimore, Md. 10000 | WKM K Blountston, Fla, 1000d ( WSUZ Palatka, Fla, 1000d | | ATM Kalmuki, Hawali 5000
WNAC Boston, Mass. WKIS Orlando, Fla, 5000 | WJAT Swainsboro, Ga. 1000d | i New Orleans, La 50000
WDBC Escanaba. Mich 10000 | KYME Boise, Idaho 0d | KXIC lowerGity. lowa 1000d | y AR E. Lansing, Mich.  5000d
KFEQ St. loseph, Mo. 5000 | WVLN Olney. 111 1000d | WBOK New Orleans. La.  1000d | v () fthaca, N.¥. 1000d
WINR Binghamton, N.Y. 1000 | KBOE Oskaloosa, lowa 250d | WCCM Lawrence, Mass. 1000 | Gy Kannapolis. N.C.  1000d
WRVM Rochester, N.Y, 250d | WNOP Newport. Ky 1000d | WVAL Sauk Rapids. Minn. 5000, /ox gap juan, P.R. ~ 5000
WPTF Raleigh, N.C. 50000 | WTAO Cambridge, Mass 250d | KREI Farmington. Mo. 1000d | ' yim Ft. Worth, Tex 250d
WISR Butler, Pa. 250d | KPBM Carishad. N, Mex 1000d | KDBM Dillon, Mont. 1000d | e '0 Farmville, Va. 1000d
WAPA San Juan, P.Rico. 10000 WGSM Huntington, N.Y, 5000d | WKDN Camden, N.J. 1000d A
WMPS Memphis, Tenn. 000 ( WMBL Morehead City. N.C. 1000d | KJEM Okla City. Okla. 250d | 880—340.7
KBAT San Antonio, Tex. 50000 { WPAQ Mount Airy. N.C. 10000d | KPDQ Portland. Oreg. 1000d |\ CBS New York, N.Y 50000
KOMW Omak. Wash, 1000d { KRMG Tulsa, Okla, 50000 { WCHA Chambersbhurg, Pa, 1000d WRRZ c"i‘;m"""N- e 1000d
WCAW Charleston, W.Va., 10000 WVCH Chester. Pa. 1000d | WDSC Dillon, S.C. 1000d WRED Worthir t. 'Ohl 5000d
WIAC San Juan, P.Rlco 10000 | WEAB Greer. S.C. 50d orthington, o
690—434.5 WBAW Barnwaell, S.C. 0004 | WOEH Sweetwater, Tenn. 10004 | ggg__334,9
WIRJ Humbolt, Tenn, 250d umas, Tex. N
CBE Manteurer,  8.C. 49900 | WIIG Tullahoma, Tenn.  250d | KBUH Brigham Ciiy. Utah 250d | WLS Chicago, III. 50000
WVOK Birmingham. Ala. 500004 | KTRH Housten. Tex. 50000 | WSVS Crewse, Va, 5000d [ WHNGC Henderson, N.C. 1000d
KVNA Fiagstaff, Ariz 1000 | KCMC Texarkana, Tex. 1000 | WKEE Huntington, W.Va. 1000d { KBYE Okla. City. Okla, 10004
KEVT Tueson. Ariz, 504 | WBCI Williamsburg, Va. 500d ( WDUX Waupaca, Wis. 1000d 900—333.1
KBBA Benton, Ark, 250d °
KAPI Pueblo, Colo. 2504 | 750—399.8 810—370.2 CKTS Sherbrooke, Que. 1000
WADS Ansonia, Conn, 500d | WSB Atlanta, Ga, 50000 ( KGO San Franciseo, Calif. 50000 ( CHML Hamilton, Ont. 5000
WAPE Jacksonville, Fla, 25000d | WBMD Baltimore, Md. 1000d | WIGO Indianapolis. Ind. 250d (CHNO Sudbury, Ont, 0000
KULA Honoluly, Hawaii 10000 | KMM) Grand Island, Neb, 10000d | wWABW Annapolis. Md, 250d | CJBR leousk'. Que. 10000
KBL1 Blackfoot, Idaho 1000d | WHEB Portsmouth, N.H.  1000d | KCMO Kansas City, Mo, 30000 | CKJL St. Jerome, Que. 1000
KGGF Coffeyville, Kans. 10000 | KSEQO Ourant, Okla, 250d ( WGY Scheneetady, N.Y, 50000 ) CJVI Victoria, B.C. 10000
WTIX New Orleans, La. 5000 | KXL Portland, Oreg. 50000 | wKBC N.Wilkeshore, N.C. 1000d [ CKBI Prince Albert. Sask, 10000
KTCR Minneapoiis, Minn. 500d | WPDX Clarksburg, W.Va, 1000d | WCEC Roeky Mount, N.C. 1000d | WATV Birmingham, Ala,  1000d
KSTL St. Louis. Mo. 1000d | 9e0 2945 WEDO McKeesport. Pa, 1000 | WGO K Mabile, Ala. 1000d
KEYR Terrytown. Nebr.  [000d 760—394. WKVM San Juan, P.R. 25000 WOZK Ozark. Ala. ' l0god
rineville. Oreg. 1000d | K Honolulu, Hawali 10000 H .
WXUR Media, Pa. 500 | Wih Detroit, Mieh. 50000 | 820—365.6 N Oz arTisomATEY 10004
KUSD Vermiliion, S.Dak. 1000d | WCPS Tarboro, N.C, 1000d | WAIT Chicago. I1l, E000d]{[HB 1RRiresn0iCali NN ) 0004
KHEY El Paso. Tex, 10000 | WORA Mayaguez, P.R. 5 WIKY Evansville. Ind. 250d | L o'n B"'{I"(g;"d- ;I- 1000d
KPET Lamesa, Tex. 250 WOSU Columbus, Ohio 5000d sM e e (ade, Fla.
KZEY Tyier, Tex, 250d | 770—389.4 WFAA Dallas, Tex. 50000 ( WHMOP Ocala. Fla. 1000d
WCYB Bristol, Va. 10000d | KoM Minneapslis, Minn. 5000d | WBAP Ft. Worth, Tex. 50000 | WCGA Calhoun, Ga. §0%0d
WNNT Warsaw, Va. 250d [ wCAL Northfield, Minn. ~ 5000d A (o (o, 50004
WELD Fisher, W.Va, 500d | WEW St. Louis. Mo, ioood | 830—361.2 WL S, () 10004
700—428.3 KOB Albugquerque, N.Mex. 50000 | KI K1 Honolulu, Hawall 250 wSIR wichita, Kan, 250d
N WABC New York. N.Y, 50000 | WCCO Minneapolis, Minn. 50000 wkyw Louisville Ky. 1000d
WLW Cincinnati. Ohio 50000 ( KXA Seattle, Wash. 1000d [ KBOA Kennett, Mo. 00d | w LSy Pikeville, Ky. ~ 5000d
710—422.3 780—384.4 WNYC New York, N.Y, 1000 | KkREH Oakdlle; La. 250d
CISP Lesmington, Ont. 1000d | wBBM Chicago, III. oono | 840—356.9 %2'%‘.:‘ (?;;I';sr:w e 18833
CFRG Gravelbours, Bask.  5000d | wjAG Norfolk, Neb. 1000d ( WTUF Moblle, Ala, 1000d [ KTIS Minneapolis, Minn.  1000d
CKVM ville Marfe. Que. 10000 | wcKB Dunn, N.C. 1000d | WRYM New Britain, Conn. 1000d | wDDT Greenville. Miss. 1000d
WKRG Mobile. Ala. 1000 { wBBO Forest City. N.C.  1000d | WHAS Louisville. Ky. 50000 ( KFAL Fulton, Mo, 1000d
KMPC Los Angeles, Calif. 50000 ysp Stiliwater, Okla 250d | WVPO Stroudsburg, Pa 250d [ KISK Columbus, Nebr. 1000d
KBTR Denver, Colo, 000 | wavA Arlington, Va. 1000d T WOTW Nashau, N.H. 1000d
WGBS Miaml, Fla 50000 ’ 850—352.7 WBRV Boomilie, N.Y 0004
WROM Rome. Ga. 1000d | 790—379.5 o toga & L NLY. 250d
KEEL Shreveport, La. 50000 CKVL Verdun, Que, WSPN Saratoga Sprgs., N.Y, 250
WHB Kansas City, Mo 10000 | CFCW Camrose, Alta. 10000 | CKRD Red Deer, Alta, 10000 | WAYN Rockingham, . 1000d
WOR New York, N.Y. 50000 | CFDR Dartmouth, N. S, 5000 | CJJC Langley Prairie, B.C. 1000 | WIAM Williamston, N.C.  1000d
DZRH Manila, P.I. 10000 | CKMR Newcastle, N.B. 1000 WYDE Birmingham, Ala. 10000| KFNW Farge. N.Dak. 1000d
WKJB Mavaguez, P.Rico 1000 | CHIC Brompton, Ont. 1000 | KICY Nome, Alaska 5000 ( WCNS Canton, Ohlo
WTPR Paris, Tenn. 250d | CKSO Sudbury, Ont, 10000 | KOA Denver. Colo. 50000 | WFRO Fremont. Ohio 500d
KGNC Amarillo, Tex. 10000 | WTUG Tuscaloosa. Ala. 500d | WRUF Gainesville, Fla. WCPA Clearfield, Pa. 1000d
KURV Edinburg, Tex. 250 | KCEE Tueson, Arlz. 5000d | WEAT W. Palm Beach, Fla. 1000 | WFLN Philadelphia, Pa, 1000d
llzosAx TE“"I:“"(.: Afrk. 5800" w’l‘ws)nnélo.t anﬂ:i 5(‘)33?) w&(&(’y LK:onll o_i_ Tenn, 10004
D ureka, Calif, oston, Mass. ebanon. Tenn,
154 WHITE’S RADIO LOG| KABC Los Angeles, Calif. 5000| WKBZ Muskegon, Mith. 1000| KALT Atlanta, Tex. 1000d




Ke. Wave Length W.P.|Ke. Wave Length W.P. | Ke. Waove Length W.P. | Ke. Wave Length W.P.

KMCO Conroe, Tex. 500d | CJCA Edmonton. Alta. 100001 960—312.3 WODVH Gainesville. Fla, 5000d
KFLO Floydada. Tex. 250d | CJON St. John's, N.F. 10000 WIEOT Marianna, Fia, 1000d
KCLW Hamiiton, Tex, 250d | WETO Gadsden. Aila 1000d | CFAC Calgary. Alta, 10000 | W 30P Pensacola, | la, 1000d
WODY Bassett, Va, 5000 | KTKN Ketchikan, Alaska 1000| CHNS Halifax, N.S. 10000 wLOD Pompano Beach, Fla, 1000d
WAFC Staunton, Va 1000d | KAPR Douglas, Ariz. 1000d | CKWS Kingston, Ont. 5000| WKLY Hartwell. Ga. 1000d
KUEN Wenatchee, 1000d| KFGT Flagstaff, Ariz. 1000d | W BRC Birmingham, Ala,  5000| WPGA Perry. Ga. 500d
WATK Antige, Wis. 250d | KH) Los Angeles, Calif, 5000( WMOZ Mobile, Ala. 1000 ) WRIP Rossville, Ga. 500d
KNGL Paradise, Calif. 500d | WCVQ Kodiak, Alaska 250 KUP| idaho Falls, ldaho 1000d
9]0_329.5 KIUP Durango, Colo. 5000| KOOL Pheenix Ariz, 5000 KSGM Chester, 11l 500
s000| WKSB Milford, Del. s00d | KAVR Apple Valley, Calif. 3000d | WITY Danville. Il 1000
CJDV Drumheller, Alta, WHAN Halnes City, Fla, 1 KNEZ Lompoe, Calif. 300 KREB Shreveport, La. 5000d
CKLY Lindsay. Ont. 1000 | 1'% Jacksonville, Fla. 5000 | KABL Oakland, Calif. 5000| WCAP Lowell. Mass. 1000d
CBO Ottawa, Ont. 5000 | XY Sarasota, Fla 1000| WEL| New Haven, Conn, 5000 | WDMC Otsego, Mich, 500
CFJC Kamloops, B.C. 10000 | W MGR Bainbridge, Ga. 5000| WGRO Lake City, Fla. 500d | wPBC Minneapolis, Minn. 1000d
CHRL Roberval. Que. 1000 | 'SEY Pocatello, Idaho 5000| WICM Sebring. Fla. 1000d | wWAPF MeComb, Miss, 1000d
WDVC Dadeville, Ala, 500d| \yAD Quincy. Il 5000| WIAZ Aibany, Ga. 5000d | KMBC Kansas City, Mo, 5000
KPHO Phoenix, Ariz, 5000| K CT Bowling Green, Ky. 1000 WRFC Athens, Ga. 5000 | KLYQ Hamilton, Mont, 1000d
KLCN Blytheville, Ark,  5000d | W epn Frederick, Md. 5000 | KSRA Salmon, 1daho 1000d| KVLV Fallon, Nev. 5000d
KAMD Camden, Ark. 1000 ( wrER Holyoke. Mass. s00d | WDLM E. Moline, 1. 1000d | KICA Clovis. N. Mex. 1000
KDEO El Cajon. Calif. 1000 | WEGK Batile Greek, Mich. 5000| WSBT South Bend. Ind. 5000 | KMIN Grants, N. Mex.  (000d
KEWB Oakland, Calif, 5000 | 1\ (I'N Aitkin, Minn, 1000d | KMA _Shenandoah, fowa 5000 | WTRY Tror, N.Y. 5000
KOXR Oxnard, Calif. 1000d | ws1 1 Jackson, Miss. 5000| WPRT Prestonsburg, Ky. 5000d| WKLM Wilmington. N.C.  5000d
KPOF nr, Denver, Colo, 5000] W GG Poplar Biuff. Mo, 5000 | KROF Abbeville. La. 1000d | WAAA Win.-Salem, N.C.  1000d
WHAY New Britain, Conn. 5000] L o) Kaiispell, Mont. 5000d | WBOC Salisbury, Md. 5000 | wWONE Dayton, Ohio 5000
WPLA Plant City. Fla. 100041, q6 ‘goaliala, Nebr, 500d | WFGM Fitehburg, Mass. 1000 | WILK Wilkes-Barre, Pa. 5000
WGAF Valdosta, Ga. 5000| W w'N#H Rochester, N.H so00d | WHAK Rogers City, Mich, 5000d | WAZS Summerville. S.C. 500d
KBGN Caldwell, Ida. 1000d | Wo'AT paterson, N.J. S000| KLTF Littie Falls, Minn, 500d | WRBI Winnsboro, 8.C. 500d
WAKO Lawrenceville, 11l 500d | Lo gy ‘Bugale, 'N.Y. 5000| WABG Greenwood. Miss. 1000 | ¥ 0S) Oeadwood. S.0Oak. 1000
WwSUI lowa City, lowa 5000 WIZR Johns(ov;n N.Y. 1000d | KFVS Cape Girardeau, Mo, 5000 WSIX Nashville. Tenn, 5000
KQTY Salina, Kans. 00000 | Wenc Charlotte. N.C. 00001 KNEB Scottsbluff. Nebr.  1000| KFRD Rusenberg, Tex. 1000d
WLCS Baton Rouge, La. 1000 | (VTN Washington, N.C. 5000| KW YK Farmington, N.Mex. 1000d| KSVC Richfield. Utah 5000
WABI Bangor, Maine 5000\ WEOL Elyria. Ohio 1000 | KR1K Roswell. N. Mex. 1000d | WFHG Bristol. Va. 5000
WFDF Flint, Mich, 5000 WKY Oklahoma City. Okla. 5000 WEAV Plattsburg, N.Y. §000 | WMEK Chase City, Va. 500d
WCOC Meridian, Miss. 5000| sG] Grants Pass. Oreg. " 5000| WAAK Dallas, N.C. 1000d | KUT1 Yakima, Wash. 5000d
KOYN Biilings, Mont. 1000d | WwenNR Bloomsburg, Pa 1000d | WFTC Kinston, N.C. 5000 | WHAW Weston, W.Va, 1000d
KYSS Missouia, Mont. 1000d | SN Aberdeen S.D. 1000 | WWST Wooster. Ohio 1000d | WCUB Manitowoe, Wis, 1000d
KBIM Rosweil, N.Mex, 5000d WSEV Seviervill'e Tenn. 5000d | KGWA Enid. Okla. 1000 | wPRE Prairiedu Chien, Wis. 1000
WLAS Jacksonville, N.C.  5000d| \ ‘et Conter, Tex 1000d | KLAD Klamath Falls, Oreg. 5000d | oq 302
KCJB Minot. N.Oak. 1000| | 'TE san Antonio, Tex. 5000 | WHYL Carlisie. Pa. s000d | 990—302.8
WPFB Middletown, Ohio 1000 | 0 £y “Beliingham- Ferndale, WADP Kane, Pa. 1000d | cBW Winnipeg. Man, 50000
KGLC Miami, Okla. 1000 Wash *1000d WATS Sayre, Pa. 1000d | CBY Corner Brook, Nfid. 10000
KURY Brookings, Oreg. 1000d WSAZ Huntington, W Va. 5000 WBEU Beaufort, S.C. 1000d | wEIS Center, Ala. 250
WAVL Apollo, Pa, 1000d KROE Sheridan V'Vyo T 1o00d WBMC McMinnville. Tenn. 500d | wWWF Fayette, Ala. 1000d
WGB! Scranton. Pa, 1000 | RRQT Qiiurndate, Wis.  5000d| KIMP Mt. Pleasant, Tex. 1000d | WTCB Flomaton. Ala. 500d
WSBA York, Pa, 5000 ’ KGKL San Angelo, Tex. 5000 K TKT Tueson, Ariz ]
WPRP Ponee, P.R. 5000 | 940—319.0 KOVO Prove, Utah 5000| K KIS Pittsburg. Calif. 5000
WNCG NorthCharleston, 8.C. 300d| . 0 W00 or00) s0000| WDBJ Roancke, Va, 5000 | KGUO Santa Barbara, Calif. 1000d
WORD Spartanburg, 8.C. 5000d CI6X Vonkton' S:lek' 10000 KALE Richland, Wash. 1000 | KLIR Denver. Coio. 1000d
WJCW Johnson City. Tenn. 5000 ¢iB Verll-mn '8 c‘ o 1000 WTCH Shawano, Wis. 1000} wBZY Torrington. Conn, 1000d
WEPG S. Pittshurgh. Tenn. 5004 KOBY Tueson Aviz 250 970—309.1 NFAB Miami. Fla. 5000
KNAF Fredericksburg, Tex. 1000d KFRE Fresno' Cailf. 50000 e . WNHOO Orlando, Fla. 10000
KRIO McAllen, Tex. 5000 WINZ Miami~ Fla . 30000 | CKCH Hull, Que. 5000 | WDWO Dawson. Ga. 1000d
KRRV Sherman, Tex. 1000 WMAZ Macon. Ga. 50000 | CKNL Ft. St. John, B. C. 1000| WGML Hinesville, Ga. 250d
KALL Sat Lako City, Utan 5000\ WMAZ Macon, Be (g0 wERR Hamiiton, Ala.” ~ 5000d| KERG Honolulu, Hawall 5000
WVTR White River Junction, | | wwMiX Mt. Vernon, IIl. 5000 | WIBE Troy, Aia. '5000| WCAZ Carthage. 11l 1000d
R, CImrh S 00| KIDA Oes Moines. lowa  10000| KNEA lonesboro, Ark. 1000d | W1TZ Jasper. Ind. 1000d
WHYE Roanoke. Va. 10008 | WYLO New Orleans, La. 1000} KBIS Bakarafield. Callf.  1000| KAYL Storm Lake. lowa  250d
KORD Paseo, Wash 1000d | WIOR South Haven, Mich. 1000d | KCHV Coachella, Calif. 5000| KRSL Russell, Kans
KiXI S e Wash 1000 | WCPC_ Houston, Miss 50000d | KBEE Modesto, Calif. 1000 WIMR New Orleans, La 250d
Sien Ve B OB o 1000 | KSWM Aurora,” Me. . 500d | KF EL Pueblo, Colo. 1000d [ XRIH Rayville. La 250d
KISN Vancouver, Waeh- 50000 | KVSH Valentine, Nebr. — 5000d) W 5000| WCRM Clare. Mich 50d
N &y vaon Bay, Wis. 1000d| WFNC Fayetteville, N.C.  10000| W1! 5000d | WABO Waynesboro, Miss.  230d
(53 BT EETp \WAT: KGRL Bend. Oreg. 10004 | WVO 5000d | KRMO Monett, Mo.
920_325’ WESA Charlerol, Pa. 250d | KHBC Hilo, 10 KSVP Artesia. N.Mex. 1000
: WGRP Greenville, Pa, 1000d | KAYT Rupert, Idaho 1000d | WEEB Southern Pines, N.C. 30004
CFRY Portage La Prairie, WIPR San Juan, P.R. 10000 | WMAY Springfleld, 11l 1000| WIEH Gallipolis, Ohio 10004
Man. 1000 | KIX2Z Amarillo. Tex. 5000 | WAVE Loulsville, Ky, 5000 | WTIG Massillon. Ohio 250d
CJCH Halifax, N.8. 10000 | KTON Balton, Tex. 1000d | KSYL Alexandria, La. 1000| KRKT Alhany, Oreg. 250d
CJCJ Woodstoek, N.B. 1000 | KATQ Texarkana. Tex. 1000d | WCSH_Portland, Maine 5000 | WIBG Philadelphia. Pa. 50000
CKCY Sauit St. Marie, Ont. 10000] WNRG Grundy, Va. 5000d | WAMD Aberdeen, Md. 3500 WVSC Somerset, Pa. 250d
CKNX Wingham, Ont. 2500 | KQOT Yakima, Wash, 250| WESO Southbridge, Mass. 1000d { WPRA Mayagusz. P.R. 10000
WCTA Adalusia, Ala. 5000 | wrF AW Ft. Atkinson, Wis. 250 | WIAN Ishpeming, Mich. 50000 | WLKW Providence, R.1. 00
WWWR Russellville. Ala, 1000d WKHM Jackson, Mich. 1000 WAKN Aiken, S.C. 1000d
KARK Little Rock. Ark.  5000|950—315.6 KQAQ Austin. Minn. 5000d | WNOX Knoxville, Tean, 10000
KDES Paim Springs, Calif. 1000d | o\ y5 Campbellton, N.B. 10000 KOOK Billings. Mont. 5000 | KWAM Memphis, Tenn, 1000d
KVEC San Luis Obispo, Cal. 1000| e np garrie, osL 10000 KJLT No. Piatte. Nebr. 5000d | KTRM Beaumont, Tex. 1
KREX Grd. Junetion, Colo. 3000 { 'par's Montgom Al Joood | KVEG Las Vegas, Nev. 500d | KAML Kenedy, Tex. 250d
KLMR Lamar, Colo. 1000 ' Vi Forr SomerY: Atk.  so00d | WARZ Newark, ] 5000 KNIN Wichita Falls, Tex. 10000
WMEG Eau Gallie, Fla.  1000d | B2 oF 's‘mm"'“{ 1090 | KOCE Espanoia. N. M KDYL Tooele. Utah 1000d
WGST Atlanta, Ga. 5000 A% Avborn ur™  so00d | WEBR Buffalo, N.Y, 5000 | WNRV Narrows, V 1000d
WVOH Hazethurst, Ga. 500wd | L {aN D b 6.' CHN Norwich 500d | WANT Richmond. Va. 1000d
WGNU Granite City, 111, 500d | &IME Deavere o S| wRes Anoskie, N.C. 1000d | WKLJ Sparta, Wis, 250
WMOK Metropolis, Ili, 1000d WGTA Sul:lncr'vllle'ﬁl 5000d WWIT Canton. N.C. 1000d 1000—299 8
WBAA W, Lafayette, Ind. 5000 WGOV Valdosta G'a " 5000 WDAY Fargo, N.Dak. 5000 °
KFENF Council Bluffs, Ia, 5000 A'A0" aoie “Idane 5000 WREOD Ashtabula, Ohio 3000 | CKBW Bridgewater, N.8. 10000
WTCW Whitesburg. Ky. 5000d KLER Oroﬂr;o Idaho 1000d WATH Athens, Ohio 1000d | WCFL Chicago, IIl, 50000
WBOX Bogalusa. La 1000d [ WwAAF Chicago, 111 1000d | KAKC Tulsa. Okia. 1000| KTOK Okla. City. Okla. 3000
KTOC Jonesbore, La 1000d WXLW |ndinna'noli:' Ind. 50004 KOIN Portland, Oreg. 5000| KSTA Coleman, Tex. 250d
WPTX Lexington Pk., Md d KOEL Oelwein N"'. o 1000 WWSW Pittshurgh. Pa. 5000 | KGRI Henderson, Tex. 250d
WMPL Hancoek, Mic 1000d KIRG Newton * Kans, 500d WJIMX Florence, S.C. 5000 WHWB Rutland, Vt. 1000d
KDHL Faribault, Minn, 10001 (o Barbourville, K 1000d KASE Austin, Tex. 1000d | WBNB Charlotte Amalie,
KWAD Wadena, Minn 1000 G A GM Presque Ishe Myilno 5000 KNOK Ft. Worth, Tex. 1000d Virgin Islands 1000
KRAM Las Vegas, Nev. 1000 woRL Bosto':\ Mass, 5000d WIVI Christiansted. V. I. 5000 | KOMO Seattle, Wash. 50000
KOLO Reno, Ne 18001 5 W'} Detroit. Mi . 5000 WYPR Danville. Va. 1000d 1010—296.9
KQEQ Albuguerque, N.Mex 1000 KRS! St Louis P:rl'l Minn. 1000d WBVA Wayneshoro, Va. 500d — .
WTTM Trenton, b 1000 WBKH Hattiesburg “Miss *5000d KREM Spokane, Wash, 50001 CBX Calgary, Alta. 50000d
WKRT Cortland. N.Y. 1000 | "k Jefferson City. Mo, 5000d WWYO Pineville, W.Va. 1000d | CFRB Toronto, Ont. 50000
WGHQ Kingston, N.Y. d KLHS Lordsbur N. Mox. 1000d WHA Madison, Wis. 5000d | KCAC Phoenix, Ariz. 500d
WIRD Lake Plactd, N.Y, 1000} L on% "ooop '“:' NY. 1000 WIGL Superior, Wis. 500d| KVNC Winslow. Arlz. 1000
wBBB Burlington, N.C. 5000d WIBX U:Ie: NY. 5000 KLRA Little Rock. Ark. 10000
WMNI Columbus, Ohlo 1000 | I X UL o, N.C.  5000d 980—305.9 KCHJ Delano. Calif. 5000
KGAL Lebanon. Oreg. 10001 'YES Roseburg Oreg. 1000d| CKNW New Westminster KCMJ Palm Sprgs.. Callf. 1000
WKVA Lewistown, Pa, 1000 0 o'ee Barnesboro Pa. 500d Brit. Columbia 10000 KSAY San Fran., Calif. 100004
WJAR Providence, R.I. 5000 WPEN Philadel h'll Pa. $000 | CFPL_London Ont 10000 WCNU Crestview. Fla, 1000d
WTND Orangeburg, S.C. 1000d | B ER Mnn:ks erner. S, C. 500d | CKGM Montreal, Que, 10000 | WZRO Jacksonville Beaeh,
KEZU Rapid City. S.Dak. 1000d| oo’ gpartanburg. S.C. 2000 | CBV Quehec. Que, 5000 Florida 2500d
WLIV Livingston. Tenn. 1000d | ' WAT Watertown, S.Dak 1000 | CHEX Peterboro. Ont. 5000 WINQ Tampa. Fla. 50000d
R GRS 1000] WAGG Frankiin. Tenn. ~ 1000d | CKRM Regina. Saak. 10000 | WG LN Deeatgr o S6000d
L2 ALLS KDSX Denison, Tex, 500 WKLF Clanton, Ala. 1000d QO KD
KTLW Texas City, Tex.  1000d| KpRC Houston. Tex 5o | WKLL Blo Deita, Alaska 10| WCS! Columbus, tnd, 2ead
KITN Olympla, Wath, 1000d | KSEL Lubbock. Tex. 5000 | KINS Eureka Calif KSMN Mason City, lowa 1000d
KXLY Spokane, Wash, 5000| X G Richmond, Va. 5000d| KEAP Fresno, Calif. 500d [ KIND tndependence, Kans. 2304
WMMN Falrmont, W.va. 30001 KMER Kemmerer. Wash. 1000\ KEWE Lts Angsles, Callt. 5000 KDLA DeRlidder, Ls, to00d
OKY Milwaukee, Wis.  1000) (yp Seattls, Wash, 5000 | KCTY Sallnas, Callf. 1000d | WSID_Baltimore, Md. 10004
930—322.4 WERL Eaglé River, Wis.  1000d | KGLN GlonwoodSprgs.,Colo, 1000d WMRT Lansing, Mich. 5000
° WKAZ Charleston, W.Va. 5000| WSUB_Groton, Conn, 1008 | = S a1 1S
CFBC Saint John, N.B,  10000! WKTS Sheboygan, Wis. | Y B yaningten, D.C. 5000l WHITE'S RADIO LOG 15§



Ke. Wave Length W.P. |Ke. Wave Length wW.P, |Ke. Wave Length w.pP.
WMOX Meridian, Miss, 10000 0- KWKY Des Moines, lowa 1000
KCHI Chillicothe. Mo, 250d 107 280.2 KSAL Salina, Kans. 5000
KXEN Festus, Mo, 50000d [CFAX Vietoria, B.C. 10000 | WMST Mt. Sterling, Ky. 500d
KRVN Lexington, Nebr, 25000d |[CBA Sackville, N.B. 50000 ( WLOC Mumfordville, Ky. 1000d
WCNL Newport, N.H, 250d [CHOK rnia, Ont. 5000 | W)BO Baton Rouge, La. 5000
WINS New York, N.Y. 50000 | WAPI Birmingham, Ala, 50000 WGHM Skowhegan, Maine 5000d
WABZ Albermarle, N.C. 1000d | KNX Los Angeles, Calif. 50000 | WHMC Gaithersburg, Md. 1000
WFGW Black Mountain, WVCG Coral Gables, Fla, 1000d | WCOP Boston, Mass. 5000
10000d | WIBC Indianapolis, Ind, 0000 | WCEN Mt. Pleasant, Mich. 1000
WELS Kinston, N.C. 1000d | KF DI Wichita, Kans, 10000 [ KASM Albany, Minn, 10004
W10l New Boston, Ohio 1000d [ KHMO Hannibal, Mo. 50 WXTN Lexington, Miss, 500d
KBEV Portland, Oreg. 1000d | WHPE High Point, N.C 1000d | KRMS Osage Beaeh, Mo. i000d
WUNS Lewisburg, Pa. 250d | WMIA Arecibo, P.R. 5 KSEN Shelby, Mont, 1000
WHIN Gallatin, Tenn, 1000d { WF L1 Lookout Mtn., Tenn, 10000 | KDEF Albuguerque, N.Mex, 1000
WORM Savannah, Tenn. 250d |{WDIA Memphis, Tenn. ~ 50000 ( WRUN Utica, N,Y, 00
KBUY Amarillo, Tex. 5000 | KOPY Alies. Tex. 1000 | WBAG Burlington, N.C. 1000d
KODA Houston, Tex. 1000d | W KOW Madison, Wis. 10000 | WGBR Goldsboro, N.C. 5000
KAWA Waco, Tex. 10000d 108 277 WCUE Cuyahoga Falls, Ohio 1000d
WELK Charlottesville, Va. 10000 0—277.6 WiMA Lima Ohio ° looo
arion, Va, 1000d | KSCO Santa Cruz. Calif. A a.
WPMH Portsmouth, Va. 000d WT(ic Hlmogl.ucoﬁn! f ;gggg KAGO Klamath Falls, Oreg. 5000
WCST Berkeloy Spres.,W.Va. 250d [WKLO Loulsvitle,  Ky. 5000 | WHUN Huntingdon, Pa, ~ 50004
WSPT Stevens Pt.. Wis.  1000d | wOAP Qwosso, Mich 1000d | WYNS Lehighton, Pa. 1000d
2 v WKPA New Kensington, Pa. 1000d
102 9 WUFO Amherst, N.Y, 1000
020—293. WDIX Orangeburg, S.C. 5000
WEWO Laurinburg, N.C. 1000d WTYC Rock Hill
KGBS Los Angeles, Calit. 50000 KWJJ Portland, Oreg. 0000 0¢! . S.C. 1000d
WCIL Carbondale, 111, 1000d (WEEP Pittsburgh, Pa. 1000d ( WSNW Seneca Township,
WPEO Peoria, Il 1000d | KRLD Dallas, Tex. 50000 | K iMM Rapicosh Carolina 1000d
KDKA Pittsburgh, Pa. 50000 1090—275.1 WAPO c::(;’llﬁ;::'l s:rI::'l:. 52%'(’)
1030-—291.1 ° WCRK Morristown, Tenn, 1000
WBZ Boston, Mass 30000 | R RS S0 oans oo, ™ 10900 | KCCT Corpan Chenil, Tox. 19003
. R . Jean, Que. 0rp ristl, Tex,
KCTA Corpus Christl, Tex. 50000d( K AAY Litile Rock, Ark. 50000 | KIZZ EI Paso.Tex. 1000d
1040—288.3 WCRA Effingham. ill. 2504 | KVIL Highland Park, Tex. 1000d
KHVH H | KHAI Honolulu, Hawail 5000 | KJBC Midland, Tex. 1000d
Ko onoluly, Hawall  5000| K Nws Waterioo, iowa 1000d [ KPNG Port Neches, Tex,  500d
KIXL DeiiMojnes. lowa  50000| wBAL Baltimors, Md. 50000 | KOLJ Quanah, Tex, 5000
allas, Tex. 000d | wILD Boston, Mass, 1000d | KBER San Antonio, Tex.  1000d
1050_285_5 WMUS Muskegon, Mich, 1000d | KOFE Puliman, Wash. 1000d
KING Seattle, Wash, 50000 | KAYO Seattle, Wash, 5000
CFGP Grande Prairie, Alta, 10000 KKEY Vancouver, Wash. 1000d
CKSB St. Boniface, Man. 10000{1100—272.6 WABH Deerfiold, Va. 1000d
CJIC Sault Ste. Marie, Ont, 10000 WELC Welch, W.Va, 10004
&"a":% Aboxand o'é(l. Ala, 10009 "'(/i‘!\!)é %:?r.f.'.?.',‘.f"&‘:' s 53232 WAXX Chippewa Falls, Wis.5000d
exander City, . , Ga, X .
WORT Seotibar Qi _{ a, 533 WHL) Hempstead, N.Y.  10000d | WISN Milwaukee, Wis. 5000
KVWM Show Low, Ariz.  250d | KYW Cleveland, Ghio 50000 (7160—258.5
KVLC Little Rock, Ark. §000d | WGPA Bethiechem, Pa. 2504
KOFY San Mateo, Calif,  1000d | yy70—270.1 s e sa-i11 W 0000
ﬁﬁg tva“o' (tm(i:"l |ggo: . Is7 t 160 ty. Utah 50000
ongmont, Colo. 0d|CFML Cornwall, Ont, 1000 0— .
WISB Crestview, Fla. 1000d | CET) Gait, Ont. 250 !:rns S}ksato?n Sask 1000
WIVY Jacksonville, Fla, 1000d | KRLA Pasadena, Calif. 80000 ( weoy Mon(nomiry Ala, 10000
WHBO Tampa, Fla, 250d | WALT Tampa, Fla, 50000d | KCBQ San Diego, Calif = 50000
WRMF Titusville, Fla. 500d | KIPA Hilo. Hawaii 1000 | K {OK San Jose, Calif 10000
WAUG Augusta, Ga, 00d | WMBI Chicago, M1, 5000d | KGHO Honolulu, Hawail 1000
WBIE_Marietta, Ga. 500d { KFAB Omaha. Nebr, 50000 [ wLBH Mattoon, 111 250d
WMNZ Montezuma, Ga, 250d ( WBT Charlotte, N.C. 50000 | KgTT Davonnor't lowa 1000
WDZ Decatur, 111, 000d | KBND Bend, Oreg. S000| xv0O Tulsa, Okla 000
KNCO Garden City, Kans, 1000d | WNAR Norristown, Pa. 500d | wi EQ Ponce, P.R. 250
WNES Central City, Ky, 00d | WVIP Caguas, P,R, 250 | KPUG Bellingham, Wash 1000
KLPL Lake Providence, La. 250d| WHIM Providence, R.1. 1000d | wwVA Wheeling, W.Va. 50000
KCi1J Shreveport, La. 250d :
KVPI Villa Platte, La. 2s0d 1120—267.7 1180—254.1
akland, Md.
4 22| wLoe, oot 11, 1000d
WPAG Ann Arbor, Mich, WWOL Buffalo, N.Y, 1000d or. N.Ye
KLOH Pipestone, Minn.  1000d | KCLE Cleburne, Tex. 2s0d | 1190—252.0
WACR Columbus, Miss, 1000d KRD " . 2
KMIS Portagevilie, Mo. 250d(1130—265.3 LS JEIEE, GL, o0
KSIS Sedalia. Mo. 1000d nahoim, Calif. 1000
KLVC Las Vegas, Nev. 500d | CKWX Vancouver, B.C., 50000 KNBA Vallejo. Calif. 250d
WBNC Conway. N.H. 1000d | KRDU Dinuba, Calif. 1000 | WOWO Ft. Wayne, ‘Ind. 50000
WSEN Baldwinsville, N,y. 250d|KSDO San Diego. Calif. 5000 | WANN Annapolis. Md. 10000
WSTS Massena. N.Y. 1000d | KLE! Kaifua, Hawail 1000 | WKOX Fram’gham, Mass. 1000d
WHN New York. N.¥. 50000 | KW KH Shreveport, La, 50000 | WLIB New York, N.Y, 1000d
WFSC Franklin, N.C. d| WCAR Detroit, Mich. 50000 | KEX Portland, Oreg,
WLON Lincolnton, N.C. 1000 | WDGY Minneapolis, Minn. 50000 ( KLIF Dallas, Tex, 50000
wzwlgp isan'urdﬁ N'o(i.'l :ggo:” WNEW New York, N.Y. 50000 1200—249.9
neinnati, 0 M
R G e W | D U
J Tulsa, a, d algary, a,
KUBE Pendieton, Orep, 1000d | CBI Sydney, “.8. 5000 2 247.8
KEED Springfield, Oreg. 1000d | KRAK Sacramento, Calif. 50000 | KZOO Honolulu, Hawail 1000
WBUT Butler, Pa. 1000d | WMIE Miami, Fla. 10000 | WCNT Centralia, 11I. 1000d
WWDS Everett. Pa. 250d} KGEM Boise, Idaho WHKNX Sapinaw, Mich, 10000d
WLYC Williamsport, Pa. 1000d | WSV Pekin, (Il 1000d | WADE Wadesboro, N.C. 1000d
WSMT Sparta, Tenn. 1000d | KLPR Oklahoma Clty. Okla. 1000d | WAV I Dayten, Ohlo 250d
KLEN Killeen, Tex. 250d (WITA San Juan, P,R. 500 ' WCAU Philadelphia, Pa. 50000
KWLD Liberty, Tex, 250d | KSOO Sloux Falls. S.Dak. 10000
KPLA Plainview, Tex. 1000d | KORC Mineral Woils, Tex. 250d | 1220-—245,8
KCAS Siaton, Tex. 250d| WRVA Richmond, Va. 50000| Gyoc Letnbridge, Alta. 10000
WGAT Gate City, Va, 250d 1 CKDA Vietoria, B.C. 10000
WBRG Lynchburg, Va. 1000d 1150—260.7 CJRL Kenora, 'Ont.' ‘ 1000
WCMS Norfolk, Va. 1000d |cKSA Lioydminster, Aita. 10000 | CKCW_Moncton, N.B. 10000
KNBX Kirkland, Wash, 1000d [ cH'S) Saint John, N.B. 10000 | CJSS Cornwall, Ont, 10000
WCEF Parkersburg, W. Va, 5000d| ckoC Hamliton, Ont, 10000 | CKSM Shawinigan, Quebec 1000
WECL Eau Claire. Wis, 1000d [ CKX Brandon, Man. 10000 | WEZB_ Birmingham, Ala.  1000d
WLIP Kenosha, Wis, 250d (CKTR Three Rivers, Que. 10000 WABF Fairhope, Aia. 1000
KWIV Douglas, Wyo, 250d | wBCA Bay Minette, Ala, 1000d | KVSA McGehee, Ark. 1000d
1060-—-282.8 WGEA Geneva, Ala, 1000d ( KLIP Fowler, Calif, 250,
o WIRD Tuscaloosa, Ala. 5000 | KIBE Palo Alto, Calif, 1000d
CFCN Calgary, Alta, 10000 | KCKY Coolidge, Ariz, 1000 | KKAR Pomona, Calif. 250d
CJLR Quebee, . 100001 KXLR No, Little Rock, Ark. 5000 [ KFSC Denver. Colo. 1000d
KUPD Tempe, Ariz, 500| KFSG Los Angeles, Calif. 2500 | WDEE Hamden, Conn. 1000d
KPAY Chieo, Calif. 100001 KRKD Los Angeles, Calif. 5000 | WQTY Arlington, Fla. 1000d
WNOE New Orleans, La. 00 | KJAX Santa Rosa, Calif. 5000 | WOSL Kissimmee, Fla. 1000d
WHFB Benton Harbor, KGMC Englewood, Colo. 1000d | WMET Mlaml, Fla, 250d
Mich. 1000d ([ wCNX Middletown. Conn.  500d | WSAF Sarasota, Fla. 1000d
WMAP Monroe, N.C. 250d (WDEL Wilmington, Del, 5000 | WCLB Camilla, Ga, 1000d
WHOF Canton, Ohlo 1000d | WNDB Daytona_Bch., Fla. 1000| WPLK Rockmart, Ga. 500d
WRCYV Philadelphia, Pa. 50000 WTMP Tampa. Fla. 00d | WSFT Thomaston, Ga. 250d
WRJS San German, P, R, 2 WFPM Fort Valley. Ga. 1000d ( WLPO LaSalle, {11, 1000d
WJEM Valdosta, Ga. 1000d | WK RS Waukegan, 11I, 1000d
" WGGH Marion, 11, 5000d | WSLM Salem, Ind. d
156 WHITE’S RADIO LOG|WJRL Rockford, IIl. 500d | KJAN Atlantie, lowa 250d

Ke. Wave Length w.pP,
KOUR lIndependence, lowa  250d
KOFO Ottawa, Kans. 250d
WFKN Franklin, Ky. 250d

KBCL Shreveport, La, 250d
WLBI Denham Springs, La. 250d

WSME Sanford, Maine 1000d
WBCH Hastings, Mich, 250d
WAVN Stillwater, Minn,  5000d
WMDC Hazlehurst, Miss, 250
KBHM Branson, Mo, 1000d
KLPW Union, Mo, 1000d
WHKBK Keene, N.H. 10000
WGNY Newbur N 5000d
WS0Q N. Syracu 1000d
WKMT Kings Mt 1000d
WREV Roeidsvilles, 1000d
WENC Whiteville, 1000d
KEYD Oakes, N.Dak. 1000d
WGAR Cleveland. Ohio 50000
WERT Van Wert, Ohio 250d
KGYN Guymon, Okla. 1000d
KBLY Goldbeach, Oreg. 1000d
KAPT Salem, Ore. 1000
WIJUN Mexieo, Pa, 1000d
WRIB Providence, R.I, 1000
1000d
250d
WCPH Etowah, Tenn, i000d
WHEY Millington, Tenn. 250d
KVLL Livingston, Tex, 250d
KZEE Weatherford, Tex, 250d
WLSD Bip Stone Gap, Va. 1000d
WFAX Falls Church, Va,  5000d
KASY Auburn, wash, 250d
KOZI Chelan, Wash. 1000d
WRNE Wis. Rapids, Wis, 500d
1230—243.8
CHFC Churchill, Man, 250
CF KL Schefferville. Que. 250
CFGR Gravelbourg, Sask. 250
CFHR Hay River, Nwt. 100
CFYT Dawson City, Yukon T. 100
CFPA Port Arthur, Ont. 1000
CKLD Thetford Mines, Que. 250
CKMP Midland, Ont, 250
VOAR %t. John’s, Nfid. 100
CKVD Val D’Or, Que. 1000
WAUD Auburn, Ala, 1000
W)BB Haleyvilie, Ala, 1000
WBHP Huntsville, Ala, 1000
WNUZ Talledega, Ala. 250
WTBC Tuscaloosa, Ala, 250
KIFW Sitka, Alaska 250
KSUN Bishee, Ariz, 250
KAAA Kingman, Ariz. 250
KRIZ Phoenix, Ariz. 250
KATO Safford, Ariz. 250
KINO Winslow, Ariz. 250
KCON Conway, Ark. 250
KFPW Ft. Smith, Ark. 1000
KBTM Jonesboro, Ark. 1000
KGEE Bakersfield, Calif. 1000
KWTC Barstow, Calif. 1000
KIB8S Bishop, Calif, 1000
KXO0 El Centro, Calif, 250
KDAC Ft. Bragg, Calif, 250
KGF) Los Angeles, Calif. 000
KPRL Paso Robles, Calif. 1000
KRDG Redding. Calif. 250
KWG Stockton, Calif 1000
KEXQ Grand Junc., Colo. 250
KBRR Leadville, Colo, 250
KOZA Pueblo, Colo. 1000
KGEK Sterling, Colo. 1000d
WINF Manchester, Conn. 1000
WGGG Gainesville, Fla, 1000
WONN Lakeland, Fla, 1000
WMAF Madison, Fla. 1000

WSBB Now Smyrna Beh,,

Florida 1000
WNVY Pensacola, Fla, 1000
WCNH Quincy, Fla, 1000d
WINO W, Palm Beach, Fla, 250
WBIA Augusta, Ga, 1000d

WBLJ Dalton, Ga. 000
WXLI Dublin, Ga. 1000
WFOM Mariotta, Ga. 1000
WSO K Savannah, Ga. 1000
WAYX Waycross, Ga, 1000
KBAR Burley, Idaho 250
KORT Grangeville, Idaho 250
KRXK Rexburg, Idaho 1000
WJBC Bloomington, 111, 1000
WQUA Moline, 111, 1000
WHCO Sparta, I, 250
Wwl10B Hammond. Ind. 1000
WSAL Logansport, Ind. 1000
WTC) Tell City, Ind. 1000
WBOW Terre Haute, Ind. 1000d
KFJB Marshalltown, lowa 10!

WHIR Danville, Ky, 1000d
WHOP Hopkinsville, Ky, 1000
WMLF Pineville, Ky. 1000d
KLIC Monroe, La, 1000d
WSHO New Orleans, La, 1000
KSLO Opelousas, La, 1000
wabDyY Calais. Malne 000
WITH Baltimore, Md. 1000d
WCUM Cumberland, Md. 1000
WMNB No. Adams, Mass. 1000d
WESX Salem, Mass, 1000
WNEB Worcester, Mass, 1000
WIEF Grand Rapids. Mich, (000
WIKB Iron River, Mich. 1000
WMPC Lapeer, Mlich, 250



l&cgoo s‘lvta;t' ';:"?".Ml W.P.|[Kc. Wave Length W.P.|Kc. Wave Length W.P.|Kc. Wave Length W.P
. Ste. Marie, Mich, 1000/ KVRD Cottonwood, Ariz 250 | KVLF Alpine, Tex. 1000 | KWHK Hutehl 000
o 3 . . nson, Kans, |
ERR s LTS BOIRRL IS, ) D et )RR SRR W 8
. h 3 5 0 oston, Mass.
'V(/é("l‘.é( Iﬁ::‘rlrll‘:t"'ll}lanl'l‘§ - |20058 l':‘F"II.AVK Stuttgart, Ark. 250 | KOCA Kilgore, Tex. 250 WALM Albion, Mich, 1000
bk [HEIEERU [l nn.I o RE 'c“:escent City, Calif, 250 | KSOX Raymondville, Tex. 250 | WJBL Holland, Mich. 5000d
R Mankato, M n 2050 KPE onterey, Callf, 1000 | KCKG Sonora, Tex. 1000 | KROX Crookston, Minn, 1000
KTRE. Thiol Rive Fii..Minn. 250 |KLOA Ridgecrest, caiit 190 | WaK1 Montoaller Ve 1000| WEYM Grosnviite: Miss  5000d
b o . . . 0 reenville, Miss,
.V(Izug gplr'::,t.;' Mmli::n, HI)% &gag gncnmento, Calif, 1000 | WSSV Petersburg, va. 100G | WNSL Laurel, Mlll?' . 5000:
W e b i 1as, 1900 an Burnnadll!o. WROV Roanoke, Va. 1000 | KGBX Springfield, Mo, 5000
W SLUTE T, LI, (A e ) alifornia 1000d | WTON Staunton, Va, 1000 | KIMB Kimball, Nebr, 1000d
W BRI, MIII. z.'50 el San Di Calif. 250 | KXLE Ellensburgh, Wash, 250 | WBUD Trenton. N.J, 5000
ROGE Jureo Moy' 8. lo%g KSUEA Santa Maria, Callf, 250| KGY Olympia, Wash. 1000 [ KVSF Santa Fo, N.Mex. 1000
KLws Lobnn'on .M P Susanville, Calif. 1000 { WKOY Bluefield, W.Va, 1000 | WBNR Beacon, N.Y, 1000d
B P 0. I2.'50 s 0 Colo. Sprgs., Colo. 1000 { WTIP Charleston, W.Va, 1000 | WNDR Syracuse, N.Y, 5000
bl Boumnyﬁ .1‘)."' mgog KDGO Durange. Colo, 1000 [ WONE Eikins, W.Va, 1000 | WGW R Asheboro, N.C. 5000d
KRN B o idon't’ . Iogo nglﬁ\!r ?:il:‘ti%.\alstca';'mlo. Iggg VI?BMUT PM;m{gvo%“wu. :m: wCDJ Edenton, N.C. 1o000d
5 > b 0. oynette, 8, WDOK Cleveland, 5000
ﬁﬁl}.g Il:iol\'vi’l;toa.”h:ont. Iggg w\ggg g‘:;la.r:m;_yl..cmn. Iggg &IJO'EE 'l‘!lhlnolla:darw\‘ﬂlx. logg WNXT Ponlmo:th.oglglo 5000
KTNG Falls City, Nebr. 100|WLCO Eustis, Fla. B I B emaiye  logg| M SH Wewoka-Se
g . N . yenne, Wyo, 000 Oklah
QEILAVS :la;tlnug:; Nebr, ;50 wuu( Fort Myers, Fla, 250 | KLUK Evanston, Wyo, 1000 { KMCM Mchnnvillo.k:).r::. Ilggg
KLAS EW 'Vun' o 2.':0 B Melbourne, Fla. 1000 | KASL Newcastle, Wyo, 250 WWYN Erle, Pa. 5000
KBoT Hono Snex ev. 50| WFOY St. Augustine, Fla. 1000 | KKAL Rawlins, Wyo. 1000 | WPHB Philipsburg, Pa. d
e ':'H |oﬁ2 wgﬁs Fitzgerald, Ga. :833 KTHE Thermopolis, Wyo, 1000 wIMSSUPonu. P.R 1000
w1 ,» N.H. Greenville, 8.C. 5000d
N | 1250—239.9 pian i st Lo
KALG Alamogordo, N.Mex. 250 | WWNS Statesboro, Ga. 1000 { CHWD Oakville, Ont 1000 AL 0
n'g’rIISA I‘J;nﬂinl.NN.m". 250 [WPAX Thomasville, Ga. 250 | CKBL Matane, Que. 5000 M Omren o o, 1oood
L35 Gty B, LI 1000 WTWA Thomson, Ga. 250 | CKOM Saskatoon, Sask.
KEUN Lus Vesas. N.Mex. 250| KVNI Coeur d*Alene, Idaho 250 ( WZ0B Et. Payne, Ala.
KARSY Roswal ex. 1000 | KFLI Mountain Home, Idaho 250 [ WETU Wetumpka, Ala.
WNIA Chesklowaga, N.Y.  $00| KWIK Poeatello, Idato 250 | KAKA Wickenburg, Ariz.
WENY Eimira, .Y, 1000 ( WCRW Chieago, III. 1 KHIL Willeox, Ariz.
WRUG Rtk V1000 WEBE cieae’ ' idlla| KEAY Faettanti vk lo00d| KU Rl e T oo
WEAS White Plains. N. v, 1000|WEBq Harravure, 111 19% | KHOT Waders. Gaiif, 5004 | KTAE Tayior, Tox, 1000
WSKY Asheville, N.C. 1000 | WTAX Springfold, 1l 1500 | KTMS Santa Barbara, Calif. 1000 | WSny Cromtemeure Ve, log
WFAI Fayettevills, N.C, 10000 |WSDR Steriing, Il ' 000 | KDHT Twenty-Nine Faims, WBCRECORIsTiantbureiVagI000d
WMER High Point, N.C. 1000 | WRBU Anderson, Ir d California e ety s (et
WIS Kintton, MC. O 10008 | ROEC peroiiound 19008 | kMSL Ukiah, Calit. fornia 1530a | WYV W Gratton, W. L)
ake Newies Mo, o Ul b fom 100 AR SHSLCNL I8 e i, 10
KDIX Dickinson, N.Dak. 250 KiCs Soancertow” 1000 | WRIM Fanokes, Flar 3004 | WEKZ Monros. Wis. " 1000d
WEro Cincinnati, Ohio 1000| KIUL Garden City, Kans, 1000 | WDAE Tampa, Fia, 5000 | KPOW Fowall, Wys.
GG (LI, (i 1000 |[KAKE Wichita, Kans, 250 | WLYB Albany, Ga. 000d (1270-—236.1
WIRO Irenton. Dhlo 250 [WINN Louisville, Ky. 1000 | WYTH Madison, Ga. 1000d N
o No 1°'A hio 1000d {WFTM Maysville, Ky. 1000 | W1ZZ Streator, 1, 500d | CHAT Medicine Hat, Alta. 10000
i bl of Ada, Okla. 250 [WPKE Pikeville, Ky, 1000d | WGL Ft. Wayne, Ind. 1000 | CHW K Chilliwack, B.C. 10000
A to’:-in City. Dkla. 250 | WSFC Somerset, Ky, 1000 | WRAY Princeton, Ind. 1000d | CJCB Sydney, N. S. 10000
KA Bso a, Oreg. 000| KASO Minden, La. 1000 | KCFi Cedar Falls, lowa 500d | CFGT St. Joseph d’Alma,
KRN curm, Oreg. 250| KANE New iberia, La. 1000 | KF KU Lawrence, Kans. 5000 Quebes 1000
Koos| G.I?e.sh!:.y'o res. 50| WCOU Lewiston, Maine 1000 | WREN Topeka, Kans. 5000 | WGSY Guntersville, Ala. 1000d
KGROJGre ;.'O reg. 1000 [ WCEM Cambridge, Md. 1000 WNVL Nicholasville, Ky. 5 WSIM Prichard, Ala. 1000d
b [ oir , Oreq. 1000 | WJEJ) Hagerstown, Md. | WLCK Scottsville, Ky. 500d | KBYR Anchorage, Alaska 1000
K$DO T;I:; wo. Oreg. 250 |WHAI Greenfield, Mass, 250 | WGUY Bangor, Maine 5000d | KDJI Holbrook, Ariz. 1000d
KTOnATaledoOres 250/ wOCB W. Yarmouth, Mass, 1000 [ WARE Ware, Mass, 1000 | KADL Pine Bluff, Ark.  5000d
WEE B :v{:r ; s, Pa, 1000 | WATT Cadillac, Mich, 1000 | WW BC Bay City, Mich. 1000d | KCOK Tulare, Calif, 5000d
WEEX H:rrlrﬁ .'P 1000| wGBY Cheboygan, Mich. 250 | KOTE Fergus Falls, Minn, 1000 (WNOG Naples, Fla. 500d
WeRe Johmto\:‘nr.'P a. 1000 | w)PD fshpeming, Mich, 1000 | KCUE Red Wing, Minn, 1000d | WHIY Orlando, Fla, 5000d
WBPZ Look Haven, P 1000|WiiM Lansing, Mich. 10004 | WHNY McComb. Miss, 5000 | WTNT Tailahassee, Fla. 5000
WG ok fiven, a. 50 |WMFG Hibbing, Minn, 1000 | KBTC Houston, Mo, 500d | WKRW Cartersville, Ga. 500d
I A, | a. loog KPRM Park Rapids, Minn. 100| WKBR Manchester, N.H, 5000 | WGBA Columbus, Ga. 5000d
W S T ! WJON St. Cloud, Minn, 1000 | WMTR_Morristown, N.J, 5000d | WJJC Commeree, 1000d
W Am“m,y'; Ak looo W MPA Aberdeen, Miss. 250 | WIPS Ticonderoga, N.Y. 1000d [ KNDI Honolulu, Hawail 5000
Ll 2o D, )00 wGRM Gresnwood, Miss. 350 | WFAG Farmvilis, N.C, 500d | KTFI Twin Fails, Idahe 5000
Wops Solumbla, &C. |ogo WGCM Gulfport, Miss. 0 WKDX Hamlet, N. C. 1000d | WEIC Charleston, I1l. 1000d
KIED Sione Foe S Dak. 10009 WMIS Natchez, Miss, 250 | WBRM Marion, N.C. 1000d | WHBF Rock island, Iil, 5000
R U G R, SECT 9008 | KFMO Fiat River, Mo, 250 ( WCHO Washington Court WCMR Elkhart, Ind.
XSIX Coram Comicii ;nn. i KWOS Jefferson City, Mo. 1000d House, Ohio 500d | WWCA Gary, Ind. 1000
KSIX Corpus Cheisil. Tex. 1000/ KODE Joplin, Mo. 1000d | KQEN Roseburg, Dreg. 0d | WORX Madison, Ind. 1000d
Mg Houno:"l':x‘.' |250 KNEM Nevads. Mo. 250 | WLEM Emporium, Pa, 1000d | KSCB Liberal, Kans. |
N R tonyCexy I% KBMY Billings, Mont, 1 WPEL Montrose, Pa. 1000d | WAIN Columbia, Ky, 1000d
bl POy W KLTZ Glasgow, Mont. 250 | WRYT Pittsburgh, Pa. 50 WFUL Fulton, Ky. 1000d
b3 Y Nleondoeﬁu B |3m59 KBLL Helena, Mont. 250 | WNOW York, Pa. 1000d | KVCL Winnfield, La. 1000d
K OSARD e aes] b 900 KFOR Lincoln, Nebr, 1000 | WTMA Charleston, 8.C. 5000 | WSPR Springfield, Mass, 5000
KHHH Pamps, Tex. 230 KODY North Platte, Nebr, 1000 WCKM Winnsboro, §.C. 500d | WXYZ Dotroit, Mich, 5000
KSEY Seymour, Tex. tao KELK Elko, Nev. 1000 | W KBL Covington, Tenn, 1000d | KWEB Rochester, Minn. 500d
KSST smnhur'Snrn T b WSNJ Bridgeton, N. J. 1000 | WNTT Tazewell, Tenn. 500d | WVOM loka, Miss. 1000d
Kot x SWohur, Sorgs.. "IOOM KAVE Carlsbad, N.Mex, 250 | KFTV Paris, Tex, 500d | WLSM Louisville, Miss, 1000d
KMUR Murray, Utah 250 KCLV Clovis, N.Mex. 000 | KPAC Port Arthur, Tex. 5000/ KUSN St. Joseph, Mo, 1000d
KOAL Prics 0ta 230|WGBB Freeport, N. V. 1000 | KUKA San Antonio, Tex, 1000d | KBUB Sparks, Nev. 1000d
WJOY Burlington, Vt. 1500 WGVA Geneva, N.Y. 1000d | KTFO Seminole, Tex. [} WTSN Dover, N.H. 5000
WBBI Abingdon Vo, . WIJTM Jamestown, N.Y. 500d | KANN Ogden, Utah 1000d | WDVL Vin d. N.J. 500d
WCFV Cliftan F'or“ Va, 1000 WVOS Liberty, N. Y. 1 KVEL Ve N 5000d | KRAC Ala rdo, N.Mex. 1000d
WEVA froderickenure. Va. 1000 WNBZ Saranac Lake, N.Y. 1000 | WDVA Danville, Va, 8000 | WHLD Niagara Fails, N.Y. 5000d
WNOR Nortolk va re: va- (000 WSNY Schenectady, N.Y.  1000d WYSR Franklin, Va. 1000d | WDLA Walton, N. 1000d
KWYZ Everstt, Wash 1000 WATN Watertown, N. Y. | KWSC Pullman, Wash. 5000 | WCGC Belmont, N.C. 1
el Lol is T 000 WeNF Brevard, N.C. 250 | KTW “Seattle, Wash. 1000 | wMPM Smithfeld, N.C.  5000d
KREW Sunnyside, wash, 4 WIST Charlotte, N.C. 1000 | WEMP Milwaukee, Wis. 5000 KBOM Mandan, N.Dak. 1000
WLOG Logan, W. 1900 | WCNC Elizabeth City, N.C. 1000d WILE Cambridge, Ghio 1000d
WraR B e W.va. 1oeg|WING jacksonville, N.C. " | 1260-—238.0 KWPR Claremore, Okla. 500d
WHBY Appleton, Wis. 1000| WBAL Ralelgh, N.C, 1000 | GERN Edmenton, Alt so000| KALQ Grants Pass, Ores. 50004
WCLO Janesville, Wls. looo| KDLR Devils Lake, N.Dak. 250 |py ¢ o WLBR Lebanon, Pa. 5000
WHVE Wausau, Wis. 1000d| ¥ BBW_ Youngstown, Ohla 10001 yopy Bl.ru'i Al 1000 | wBHC Hampton, S.C. 1000d
KVOC Caspor Wye 000¢| WHIZ Zaneswille, Ohio 1000 | WERT Birmingham. Ale, 50004 | KNWC Sloux Falls, 8.Dak. |
b WAy KVSO Ardmore, Okla. 250 { KPIN Casa Grande, Ariz. 10084 | wi1K Newport, Tenn. 5000d
1240—241.8 KBEK 'Elk City, Okla. PR b R R 500d| K gx Bay City, Tex. 1000
0-—241. KBEL Idabel, Okla, | PR R, L 300d| KHEM Bip Spring, Tex.  1000d
ZNS-2 Nassau, Bohamas  250|KQKL Qkmulgee, Okla. 250 [ (G G e cGMf" 3000 | KEPS Eagle Pass, Tex. 10004
CFLM La Tugue, Que. 1330 | KELY Corvailis, ‘Ores.  1000d | KN o Aapon: Cotor: - 50004 | &% frt warth, Tex, 5000
CFNW Norman Wells KKID Pendleton, Oreg. 1000 (Fi A ) d| wTID Newport News, Va. 1000d
o KPRB Red WMMM Westport, Conn, 1000d
Northwest Terr. 100 edmond, Orey, 250 | WNRK Newark, Del WHEDNStuart v 1000d
CFPR Prince Rupert, B.C, 250 WRTA Altoona. Pa. 1000 | wwDC washington, D.C KOV IACOIVICRW st 1000
CFVR Abbottstord, B. C. ~ 250 WHUM Reading, Pa. 1900 | W Fort Walten Beach, 0| KBAM Longview, Wash. 30004
CJAV Port Alberni, B.C..  250| W KO K Sunbury, Pa, 250 ton Boride WIKIRAKeyser.gw . VO E000d
CIC8 Stratford, Ont. 1233 | WBAX Wilkes.Barrs, Pa. 1000 | waME Miaml, Fia. " 0~ 5000d | WHJC Mauston, wis. sood
CIRw summerside. PE1. 250| WALE, Aumacin, BF, 1000| wwPF Palatka, Fia togo | WITL Superior, Wis.  5000d
. Hyacinthe, 0! LA ‘Ga.
CKGQ-1 Williams Lake B.C. 730| WKDK NevberrySIC 250 | WHBR Blakely, s $000d|1280—234.2
CKLS LaSarre Taus 23 |WDXY sumter, S.c. 250 CEn (1 10004
CKLS Lasarrs. Qus. 230\ WBEJ Ellzabsinton, Tonn, 1000 WTJH East Point, Ga, 5000d | CH1Q Hamilton, Ont, 5000
WPRN Butler, Ala. - 1000d | WEKR Fayetteville, Tenn, 1000 Wé."é?l‘?..‘."l a. deheo l:god gj"%% "&‘.’,’.‘L’.’"q&.“" :°°°°
Yot s Al lwaln e T ) e edile e SN s S B
3 3 ndlanapolis, Ind, 5000
WARF Jasper, Ala, 1000| WENK Unlen City, Teus, (000| KFGQ Boone, I:\u 000d | WHITE'S RADIO LOG 157




Ke. Wave Length W.P. |Ke. Wave Length W.P.|Kec. Wave Length W.P. |Kc. Wave Length w.P.
WPID Piedmont, Ala. 1000d | KBLT Big Lake, Tex. 1000d | WILK Asbury Park, N, J, 1000 | WIPR Greenville, Miss, 1000
WNPT Tuscaloosa, Ala. 3000| KIVY Crockett, Tex, 500d | WCAM Camden, N, J. 1000 | WDAL Meridian, Miss, 1000d
KHEP Phoenix, Ariz. 1000d | KRGV Weslaco, Tex. 5000 | KARA Albuquerque, N.M, 1000d | KUKU Willow Springs, Mo, 1000d
KNBY Newport, Ark. 1000d [ KTRN Wichita Falls, Tex. 5000 WVIP Mt. Kiseo, N.Y, 5000d | KGAK Gallup, N.Mex, 5000
KCGH Arroyo Grande, Calif. 500d |WPVA Colonial Hgts., Va. 5000d f WTLB Utica, N.Y. 1000 | WEVD New York. N.Y. 5000
KFOX Long Beach, Calif. 1000 | WAGE Leesburg, Va, 1000d | WISE Asheville, N.C, 5000  WPOW New York, N.Y, 5000
KCJH San Luis Obispo, Cal. 500d | WKWS Rocky Mount, Va. 1000d | WKTC Charlotte, N.C. 1000 | WEBO Owego, N.Y, 1000¢
KJOY Stockton, Calif, 1000 WVOW Logan, W.Va, 5000 | WTIK Durham, N.C. 1000 | WHAZ Troy, N.Y. 1000
KTLN Qenver, Colo. 000 | KAPY Port Angeles, Wash, 1000d | KNOX Grand Forks, N.Dak, 5000 | WUSM Havelock. N.C. 1000d
WSUX Seaford, Del. 1000d [ WMIL Milwaukes, Wis. 1000d | WFAH Alliance, Ohio 1000d | WHOT Campbell, Ohio 1000
WDSP DeFuniak Springs, WCOW Sparta, Wis. 5000d | KNPT Newport, Oreg. 5000| WFIN Findlay, Ohio 1000d
Florida 5000d | KOWB Laramie, Wyo, 5000 | WBFD Bedford, Pa. 5000d | WKOV Wellston, Ohio 500d
WQIK Jacksonville, Fla. 5000d WGSA Ephrata, Pa. 50004 | WELW Willoughby, O, 500wd
WIPC Lake Wales, Fla. 1000d 11300—230.6 WNAE Warren, Pa. 5000d | KPOJ Portland, Or 5000
WYND Sarasots, Fla 500d WDKD Kingstree, S.C. 5000d | WBLF Bellefonte, 500
WIBB Macon, Ga. 000d | CBAF Moncton, N.B, 5000 | wDDD Chattanooga, Tenn. 5000 | WICU Erle, Pa. 5000
WMRO Aurora, [l 1000d [CIME Repina, Sask. 1000 | wpxi Jackson, Tenn, WLAT Conway, S. C. 5000
WGBF Evansville. Ind. 5000 | WBSA Boaz, Ala, 1000d | wBNT Oneida, Tenn. 1000d | WFBC Greenville. S.C. 5000
KCOB Newton, lowa 1000d | WTLS Tallassee, Ala. 1000d | k2P Amarillo, Tex. 1000d | WAEW Crossville, Tenn,  1000d
KSOK Arkansas City, Kans. 1000 | WEZQ Winfield, Ala. 500d | wRR Dallas, Tex. 5000 { WTRO Dyersburg, Tenn, 5004
WCPM Cumberland, Ky.  1000d [ KWCB Searcy, Ark, 1000d | KOYL Odessa, Tex. KMIL Cameron, Tex. 5004
WDSU New Orleans. La. 5000 ( KROP Brawley, Calif. ! KUBO San Antonio, Tex. 5000d | KSWA Graham, Tex. 500d
KWCL Oak Grove, La, 500d | KYNO Fresna, Calif. 5000\ WEEL Fairfax, Va. 1000 | KINE Kingsville, Tex. 1000d
WEIM Fitechburg, Mass. 5000 | KW KW Pasadena, Calif. 5000 | wGH Newport News, Va. 5000 | KVKM Monahans, Tex,
WFYC Alma, Mi 5000d | KVOR Colo. Sprgs., Colo. 1000 | KARY Prosser, Wash, 1000d [ KDO K Tyler, Tex. 10004
WTCN Minneapol 5000 WAVZ New Haven. Conn. 1000|w|BA Madison, Wis. 5000 | WBTM Danville, Va. 50
KVOX Moorhea 1000 (WRKT Cocoa Beach, Fla,  500d WRAA Luray, Va. 1000d
KDKD Clinton, Mo. 000d W;SE Tbm::hogiafh. fscod 1320—227.1 WOLD Marion, Va. 1000d
KYRQ Potosi,Mo. 500d » S HQM neouver, B.C. WESR Tasley, Va.
KCNI Broken Bow, Nebr. 1000d | WMTM Moultrie, Ga, s000d | &1 AW e s, D000l KEKF Ballevue, Wash. 00
KTOO Henderson, Nev. 5000d | WNEA Newmean, Ga, 500| ¢ 150 sorel. P.Q. 1000 | KCFA Spokane, Wash. 50004
KRZE Farmington, N.Mex. 5000d| WIMO Winder. Ga. 1000d | CiCKW Kitehener, Ont, 1000 | WETZ New Martinsville,
WADO New York, N.Y. 5000 | KOZE Lewiston, Idaho WAGF Dothan, Ala, 1000 W.Va. 1000d
WROC Rochester, N.Y, 5000d | WTAQ LaGrange, 1Il. 1000 | wENN Birmingham, Ata, 5000d | WHBL Sheboygan, Wis. 1000
WSAT Salisbury, N.C. 1000 | WFRX W. Frankfort, NI, 1000d | g\ ) yuma, Ariz. 500d | KOVE Lander, Wyo.
WYAL Scotland Neck, N.C. 5000d | WHLT Huntington, Ind. S00d [ K wHN Fort Smith, Ark, 5000 3.7
WONW Deflance, Ohio 000| WMFT Terre Haute, Ind. 500d [ | g w walnot Ridge, Ark. 1000d 1340—223.
WLMJ Jackson, Ohio 1000d | KGLO Mason City. lowa 5000 | KHS) Hemet, Calif. 500d | CFGB Goose Bay, Nfid. 1000
KLCO Poteau, Dkla. 1000d [WBLG Lexington, Ky. 1000 | K CAN Lemoore. Cailf. 1000d | CIAF Cabane, Que. 250
KERG Eugene, Oreg. 5000 | WIBR Baton Rouge, La, 1000 | K )DE Qceansids, Calif. 500 | CFSL Weyburn, Sask. 1000
WBRX Berwick, Pa. 500d | KANB Shreveport, La. 1000d | K CRA Sacramento. Calit. 5000 | CFYK Yellow Knife, N.W.T. 250
WHVR Hanover, Pa. 5000 | WFBR Baltimore, Md, 5000 | | AV) Rocky Ford, Colo. 1000d | CHAD Amos, Que. 250
WKST New Castle, Pa. 1000 WIDA Quincy, Mass. 1000d | \wATR Waterbury, Conn. 5000 | CJLS Yarmouth, N.S. 250
WCMN Arecibo, P.R. 5000 | WOOD Grand Rapids, Mich, 5000 WGMA Hollywood, Fla. 1000d | CHRD Drummondville, Que. 250
WANS Anderson, 8.C. 000 | WRBC Jackson, Miss. 5000 W20K Jacksonville Fla. 5000 | ©1QC Quebec. Que, 250
WIAY Mullins, S.C. 5000d [ KMMO Marshall, Mo. 1000d | \wAMR Venice, Fla, 500d | CKAR-1 Parry Sound, Ont. 250
KBHB Sturgis, S. D. 000d | KBRL MeCook, Nebr. 5000d WHIE Griffin 'Ga . 5000d | CKOX Woodstock, Ont, 250
WMCP Columbia, Tenn. 1000d | KPTL Carson City, Nev, 5000 WKAN Kankakee, (1! 1000 | WKUL Culiman, Ala. 1000
WODNT Dayton, Tenn, t000d | WAAT Trenton, N.J. 250d | 1N A Knoxville, ‘lowa 500d | W101 Florence, Ala 1000
KNIT Abilene. Tex. 500d | WOSC Fulion, N.Y 1000d | kMAQ Maquoketa, lowa 500¢ | WGWC Selma, Ala, 250
KWHI Brenham, Tex. 10002 | WEEE Rensselasr, N.Y, 00d | KLWN Lawrence, Kans, 500d | WFEB Sylacauga, Ala. 250
KLUE Longview, Tex. 1000d | WGOL Gotdsboro, N.C. 1000d | wBRT Bardstown, Ky. 1000d | KIBH Seward, Alaska 250
KRAN Morton, Tex. 500 | WLNC Laurensburg, N.C. 500 | wNGO Mayfield, Ky. 1000d | KIKO Miami, Ariz, 250
KVWG Pearsall, Tex. $00d | WSYD Mt. Airy. N.C. 5000 | K1 AL Homer, La. 000d | KKIT Taos, N.M. 250
KNAK Salt Lake City, Utah 5000 | WERE Cleveland., O hio $000 { wico Salisbury, Md. 1000d | KNOG Nogales, Ariz. 250
WHKDE Altavista, Va, 500d | WMVO Mt. Vernon, Ohig 500 { waARA Attlebors, Mass 1000 KPGE Page, Ariz. 250
WYVE Wytheville, Va, 1000d | KOME Tulsa, Okla, 5000 | wits Lansing, Mieh o 5000 | KENT Proescott, Ariz. 250
KMAS Shelton, wWash, 1000d | KDOV Medford, Oreg. 5000d | w M) Marquette, Mich Tooo | KBTA Batesvills, Ark. 1000
KUDY Spokane, Wash. 5000d ( KACI The Dalles, Oreg. 1000d | w ) w Picayune, Miss, 5000d KAAB Hot Springs, Ark. 500
KIT Yakima, Wash, 5000 | WWCH Clarion, Pa. 500d 't w clayton, Mo. 1000d | KBRS Springdale. Ark. 1000
WVAR Richwood, W.Va. 1000d | WTHT Hazleton, Pa. 1000d KOLT saottlhh;ﬂ Nebr. KENL Arcata, Calif. 250
WNAM Neenah, Wis, 5000 | WTIL Mayaguez, P.R. 1000 WWHG Hornell. N.Y. 5000d KMAK Fresno, Calif 1000
WLOW Aiken, S.C. 500wd WQSR Solvay, N.Y. 500d | KDOL Mojave, Calif. 100
1290—232.4 WCKI Greer, S.C. 1000d | B0 Foreet City. N.C 1000 | KSFE Needles, Calif. 250
KSC Kershaw, S.C. 500d WwC0G G b y'N ¢ 5000 | KAOR Oroville, Calif. 250
CFAM Altona, Man. 10000| wq|Z St. George, S.C 500d P b i i 004 | KATY San Luis Oblspo
CKSL London, Ont 5000 { KOLY Mobridge, S.Dak 1000d WEE& “";'!'Y-t"-ch & 5300:” California 1000
WIHG lackson. A 1000d | WMTN Morristown, Tenn. 5000 | W aDy miasr orouk O 10004 | KIST Santa Barbara, Calif. 1000
WSHF Sheffield, 1000d (wMAK Nashville, Tenn. $000 Wiy LIS KOMY Watsonville, Calif. 1000
WMLS Sylacauga, Ala, 1000d |  vET Austin, Tex. 1000 WHOK Lanecaster, Ohio 1000d KDEN Denver, Colo, 000
KEQS Flagstaft, Ariz, 1000 | KTFY Brownfield, Tex. 1000d | KWOE Clinton, Okla, 1000d | (\SL Grand Junction, Cole, 250
KCUB Tueson, Ariz. 1000 | KGNS Laredo, Tex. 500d | KATH Eugene, Ore. 1000d|  yRH Salida, Colo. 250
KOMS El Dorado, Ark, 000d | KKAS Silsbes, Tex. 500d | WKAP Allentown, Pa, WNHC New Haven, Conn. 1000
KUOA Siloam Sprgs., Ark. 5000d | KSTU Logan, Utah 1000 | WGET Gettysburg, Pa. 1000 wooK Washington, D. C. 1000
KHSL Chico. Calif, 5000| KoL Seattle, Wash, 5000 | WaAS Flttshursh, Pa. 30001 wsLC Clermont, Fia 250
KPER Gliroy, Calif, 5000d | wCLG Morgantown, 'W.va, 1000d | WSCR Scranton. Pa. = 1000 | wTAN Clearwater, Fla. 250
KMEN San Bernardino, WKLC St. Albans, W.Va.  1000d |y H o WROD Daytona Beh., Fls, 1000
Callfornia 5000 0IC Columbia, S. C. 5000 ( \wnSR Lake City, Fla. 1000
KACL Santa Barbara, Calif. 5000d 4 310__228.9 KELD Sioux +alls, S.Dak. 5000 Fla. |
WCCC Hartford. Conn, 500d — . WKIN Kingsport, Tenn. 5000d Fla 250
WTUX Wilmington, Del, 1000d | CKOY Ottawa, Ont, 50000 ( WMSR Manchester, Tenn, 50004 b 250
WTMC Oecala, Fla, 5000(CFGM Richmond Hill, Ont. 10000 | KVMC Colo. City, Tex, 1000d [ w N iso-Niceville,
WSCM Panama City Beach, WHEP Foley, Ala. 1000d | KXYZ Houston, Tex. 5000 250
Florida 500d |CHGB St. Anne-de-la.Pocatiere, | KCPX Salt Lake City, Utah 5000 | waAKE Atlanta, Ga. 000
WIRK W, Palm Beh., Fla. 5000 Quebee 5000d | WDOMS Lynchburg, Va. 1000 | wGAU Athens, Ga. 1000
WDEC Americus, Ga. 1000d | WIAM Marion, Ala, 5000d | WEET Richmond, Va, 1000d | wgBQ Augusta, Ga. 1000
WCHK Canton, Ga, 1000d | KBUZ Mesa, Ariz. 5000 | KXRO Aberdeen, Wash. 5000 (wGAA Cedartown, Ga. 1000
WTOC Savannah. Ga. $000 | KBOK Malvern, Ak, 1000d | KHIT Walla Walla, Wash. 1000d [ wo KS Columbus, Ga. 1000
KSNN Pocatello, Idaho 1000d | KIOT Barstow, Calif. 0d | WQMN Superior, Wis. 1000d | wBBT Lyons, Ga. 1000
WIRL Peoria, Ill. 5000 | KPOD Creseent City, Calif. 1000d | WFHR Wisconsin Rapids, WTIF Tifton, Ga. 1000
KWNS Pratt, Kansas 5000 KDIA Oakland, Callf. 000 Wis. 5000 ( KAIN Nampa, Idaho 1000
WCBL Benton, Ky. 5000d | KTKR Taft, Calif. 1000d 1330—225.4 KPST Preston. idaho 250
KIEF lJennings, La. 1000d | KF KA Greeley, Colo. 1000 o KSKI| Sun Valley, Idaho 1000
WHGR Houghton Lake, Mich. 5000 | WICH Norwich, Conn, 5000 | WROS Scottsboro, Ala, 1000d | wSOY Decatur, 1, 1000
WNIL Niles, Mich, 500d | WO OO Deland, Fla. 5000d | KMOP Tueson, Ariz. 500d | WIPF Herrin, |1l 1000
WOIA Saline, Mich. 500d  WAUC Wauchula, Fla, 500d | KVEE Conway, Ark. 500d | WiOL Joliet, 11, 1000
KBMO Benson, Minn, 500d | WOKA Douglas, Ga. 1000d | KLOM Lompoe, Calif. Ikd | wBIW Bedford, ind. 1000
WBLE Batesville, Miss, 1000d | WBRO Waynesboro, Ga. 1000d | KFAC Los Angeles, Calif. 5000 | WTRC Elkhart, Ind. 1000
KALM Thayer, Mo, 1000d | WBMK West Point, Ga. 000d | KLBS Los Banos, Calif. 500d | WLBC Muncie, Ind. 1000
KGVO Missoula. Mont, 5000 | KNU! Makawao, Hawaii 1000 | KAHR Redding, Calif. 5000d | KROS Clinton, lowa 1000
KOIL Omaha, Nebr. 5000 |KLIX Twin Falls, Idaho 5000 | WARN Ft. Pierce, Fla, 1000 | KLIL Estherville, lowa 100
WKNE Keene, N.H. 5000 | WISH Indianapolis, Ind. 5000 | WYSE Lakeland, Fla, 1000d | KCKN Kansas City. Kans, 1000d
KSRC Socorro, N.M, 1000d | KDLS Perry, lowa 500d | WEBY Milton, Fla. 000d | KSEK Pittsburg, Kans. 1000
WGLI Babylon, N. Y, 5000 | KOKX Keokuk, lowa 1000d | WMEN Tallahassee. Fla. 5000d | WCMI Ashland, Ky. 1000
WNBF Binghamton, N.Y 5000 | KFLA Secott City, Kans, 500d | WMLT Dublin, Ga. 5000d | WBGN Bowling Green, Ky. 250
WHKY Hlekory, N.C. 5000 WTTL Madlsonville, Ky. 500d | WEAW Evanston, 11l 5000d | wNBS Murray. Ky. 1000d
WEYE Sanford, N.C 1000d | WDOC Prestonsburg, Ky, 5000d [ WRAM Monmouth, III. 1000d | WEKY Richmond, Ky. 1000
WOMP Bellaire, Ohio 1000d | KIKS Sulphur, La. 500d | WRRR Rockford, 11, 1000d | KVOB Bastrop, La. 250
WHIO Dayton. Ohio 5000 | KUZN W. Monroe. La. 1000d | WIPS Evansville, Ind. 5000 | KRMD Shreveport, La. 250
KUMA Pendieton, Oreg. 5000 {wLOB Portland, Maine 5000d | KWWL Waterloo, lowa 5000 | WFAU Augusta, Maine 1000
KLIQ Portland, Oreg. 00d | WORC Worcester, Mass. 5000 | KFH Wichita. Kans, 5000 | WHOU Houlton, Maine 1000
WFBG Aitoona, Pa. WKMH Dearborn, Mich, 000 | WYGO Corbin, Ky, 50004 | WGAW Gardner, Mass. 1000
WICE Providence. R.1. 5000 | WCCW Traverse City, Mich. d | WMOR Morehead, Ky. 1000d [ WNBH New Bedford, Mass. 1000
WFIG Sumter. S.C. 1000 | KRB St. Peter, Minn, 1000d | KVOL Lafayette, La. 1000 | WBRK Pittsfield, Mass. 000
WATO Oak Ridge. Tenn. Skw | wX XX Hattiesburg, Miss. 1000d | WASA Havre de Grace, Md. 1000d | WLEW Bad Axe. ch. 1000
KESE sl M, 0| wedg Walhap, M s WERY Grind by 810 16
B Great Falls, Mont, nt, Mich, sdale, .
158 WHITE'S RADIO LOG|KGMT Fairbury, Nebr, 500d | WLOL Minneapolis, Minn, 5000 | WMTE Manistee, Mich, 1000




Ke. Wave Length w.P,

WAGN Menominee, Mich.

WMBN Petoskey, Mich, 1000
WEXL Royal Oak, Mich. 1000
KOLM Detroit Lakes, Minn. 1000
WEVE Eveleth, Minn, 1000
KROC Rochester, Minn. 1000
KWLM Willmar, Minn. 1000
W)MB Brookhaven, Miss. 250
WAML Laurel, Miss. 250
KXEO Mexico, Mo, 1000d
KLID Poplar Bluft, Mo, 1000d
KSMO Salem, Mo. 1000
KICK Springfield, Mo. 1000
KCAP Helena, Mont. 1000
KPRK Livingston, Mont, 1000
KATL Mlles City, Mont. 1000
KQTE Missoula, Mont. 250
KHUB Fremont, Nebr, 500
KGFW Kearney, Nebr, 1000
KSID Sidney, Nebr. 1000
KORK Las Vegas, Nev. 250
KBET Reno, Nev, 000
WDCR Hanover, N.H, 1000
WMID Atlantic City, N.J. 1000
KNDE Aztee, N Mex. 000
KRRR Ruidoso, N. Mex. 1000
KKIT Taos, N Mex Iggg

wM .
WALL Middletown, N.Y.

WIRY Plattsburgh, N.Y. 1000
W IRI Lenoir, N.C. 1000
WTSB Lumberton, N.C. 101
WOXF Oxford, N.C. 1000
WOOW Greenville, N.C. 1000
WGNI Wilmington, N.C.

WAIR Winston.Salem, N.C. 250
KGPC Grafton, N.Dak. 1000
WNCO Ashiand, Ohio 250
WOUB Athens, Ohio 250
WIZE Springfield, Ohio 1000
WSTV Steubenville, Ohle 1000
KIHN Hugo, Okla. 250
KOCY Okla. City. Okla. 1000
KTOW Sand Sorings, Okla, 230
KWVR Enterprise, Oreg. 25
KIHR Hood River, Oreg. 250
KFIR North Bend, Oreq. 1000
WCVI Connelisville, Pa. 1000d
WSA) Grove City, Pa, 100
WKRZ 0i1 City, Pa. 1000
WHAT Philadelphla, Pa. 1000
WRAW Reading, Pa, 1000
WTRN Tyrone, Pa, 1000
WBRE Wilkes.Barre, Pa, 1000
WWPA Williamsport, Pa. 1000
WGRF Aguadilia. P.R. 250
WDKE Charleston, 8.C. 1000
WRHI Rock Hill, 8.C. 000
WS8SC Sumter, §.C. 1000
KIJV Huron, S. D, 1000
KRSD Rapld Clty, 8.Dak, 1000
WBAC Cleveland, Tenn, 1000
WKRM Columbla, Tenn. 1000
WGRY Greeneville, Tenn, 1000
WKGN Knoxville, Tenn. 1000
WHHM Memphis. Tenn. 1000d
WCDT Winchester, Tonn, 1000
KwKC _Abllene, Tex, 250
KTSL Burnett, Tex 250
KAND Corsicana, Tex 250
KSET El Paso, Tex. 250
KLBK Lubbock, Tex. 250
KRBA Lufkin, Tex. 250
KPDN Pampa, Tex. 250

KOLE Port Arthur, Tex.
KTEOQ San Angelo, Tex.

KVIC Vietoria, Tex,

WTWN 8t. Johnsbury, Vt. ]
WSTA Charlotte Amaile, v

0 b
000 WKMI Kalamazoo,

Ke. Wave Length

wDCF Dade City, Fla,
WXYC Ft. Myers, Fla,
BSG Blackshear, Gn.
RWH Cleveland, Ga.
RPB Warner Robins, Ga,
RLC Lewiston, Idabo
AAP Peoria, I,

BD Salem, 1li.

OU Kokomo, Ind.

NT Des Moines, lowa
N Manhattan, Kans,
U Louisville, Ky.

B New Orleans, La,
| Howell, Mich,
Ortonville, Minn.
P Pine City, Minn,
2 Kosciusko, Miss,
R Charleston, Mo,

EXELE
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WHWH Princeton, M.J.

WRNY Rome, N.Y

00
1000d
1000d
5000d
1000d
1000d
5000d
5000

5000
1000d

o 500d
WBMT Black Mountain, N.C. 500d

WHIP Mooresville. N.C.
WLLY Wilson, N.C.
KQDI Bismarck, N, D.

00 | WADC Akron, Ohio

WCSM Celina, Dhio
WCHI Chillicothe, Ohio
KRHD Duncan, Okla.
KTLQ Tahlequah, Okla.
KRVC Ashland, Oreg.
KLOO Corvallis, Ore3.
WORK York,

Pa,
00 wDAR Darlington, §.C.

WGSW Greenwood, £.C,
WRKM Carthage, Tinn.

0| KCAR Clarksville, Tex.

KTXJ Jasper, Tex,

KCOR San Antonio, Tex.
WBLT Bedford. Va.
WFLS Fredericksburg, Va.
WNVA Norton, Va,
WAVY Portsmouth, Va.
WPDR Portage, Wis.

011360—220.4

CKBC Bathurst, Nfld,
WWWB Jasper, Ala.
WLIQ Mobile, Ala,
WMFC Monroeville, Ala,
ELR Roanoke, Ala.
RUX Glendale, Ariz.
} R Clarksville, Ark.
FIV Modesto,

A Helena, Ark.
RCK Ridgecrest, Calif.

nr

Calif.

ARRRRRRE

DeKalb, (Il

Mt. Carmel, 111,
Watsoka, I,

HAK Cedar Rapids, lowa
XGI Ft. Madison, lowa
SCJ Sioux City, lowa
BTO EI Dorado, Kans.
WFLW Monticello, Ky.

RERXXR

Mich.

KLRS Mountain Grave, Mo,
&egg 3::::.'1“'“‘”“" 523 ‘lzwav McCook, Netr.
KAPA Raymond. Wash. 250 | WhNY NSnetand: b )
KMEL Wenatchee, Wash, 250 WKOP Bin namion, H.Y
W HAR Clarksburg, W.Va, 250 [ WMNS Ole'n AEb Lbte
WEPM Martinsburg, W. Va. 1000w o™ op o= L NI NG
WMON Montsomery, W.Va. 23| KEy2 witliston, N.D.
WOVE Woeleh, W.Va, 1000 ston, N.D.
WLDY Ladysmith, Wis, 1000 | W SA! Clneinnati, Ohio
WRIT Milwaukes, Wis 1000d "'(’l‘]"?("‘"f""neluh Ohio
KSGT Jackson, Wyo 250 | Mli's(boro. '9'rcg.
KYCN Wheatland, Wyo, 250 wggg MeKeatha tIb e
KWOR Worland, Wyo. 1000 ottsville, Pa.

1350—222.1

CHOV Pembroke, Dnt.
CILM Joliette, Que.

CKLB Oshawa, Ont. 10000
CKEN Kentville, N.S. |

WIWT Demopolls, Ala. $000d
WELB Elba, Ala. 1000d
WGAD Gadsden, Ala. 5000
KLYD Bakersfield. Catif.  1000d

KCKC San Bernardino, Callf. 500
KSRO Santa Ross, Calif. 5000

KGHF Pueblo, Colo, 5000
WNLK Norwalk, Conn. 1000
WINY Pytnam, Conn. 1000d
WEZY. Cosoa, Fla. 1000

WELP Easley, S.C.
WLCM Laneaster. S.C.
WNAH Nashville, Tenn.
KRAY Amarillo, Tex.
KACT Andrews, Tex.
KWBA Baytown, Tex.

000 | KRYS Corpus Chrisri, Tex.

KXOL FI. Worth, T
WBDB Galax, Va.
WHBG Harrisonburg, Va.
KFDR_Grand Coulee, Wash.
MO Tacoma, Wask,

HIC Matawan, W.Va.
MOV Ravenswood, W.Va,
BAY Green Bay, Wis.
ISV _Virouqua. Wis.
WMNE Menomonie, Wis.
KVRS Rosk 8prings, Wye,

oX.

£LEEX

1000d
101

Ke. Wave Length
1370—218.8
WBYE Calera. Ala.

d CFLV Valleyfleld, P.Q.

KTPA Prescott, Ark.
KBUC Corona, Calif.
KEEN San Jose, Callf,
KGEN Tulare, Calif.
WKMK Blountstown, Fla.

WAXE Vero Beach, Fla,
WBGR Jesup, Ga.
WFDR Manchester, Ga,
WKLE Washington, Ga,
WPRC Lincoln, 1l.
WTTS Bloomington, Ind.
WGRY Gary, Ind,

KDTH Dubuque, lowa
KGNO Dodge City, Kans.

WGOH Grayson, Ky,
WTKY Tompkinsville, Ky.
KAPB Marksville, La,
WMH| Braddocks Hts., Md.
WKIK Leonardtown, Md.
WDEA Ellsworth, Me.
WGHN Grand Haven, Mich.
KSUM Fairmont, Minn,
WDOB Canton, Miss.
KWRT Boonville. Mo.
KCRV Caruthersville, Mo.
KXLF Butte, Mont.
KAWL York, Nebr.
WFEA Manchester, N.H.
WALK Patchogue, N.Y.
WSAY Rochester, N.Y.
WLTC Gastonia, N.C.
WTAB Tabor City. N.C.
KFIM Grand Forks, N,D.
wWSPD Toledo, Ohlo
KAST Astoria, Oreg.

<

V_Vieques, P.R.

D Wickford, R.1,

F Chattanooga, Tenn.
E Lawrenceburg, Tenn,
S Rogersville, Tenn,
E Austin, Tex.

0 Longview, Tex.

0 Post, Tex.

P Sait Lake City. Utah
BTN Bennington, Vt.
HEE Martinsville, Va.
JWS South Hill, Va.
KPOR Quincy, Wash.
WMOO Moundsville, W.Va,
WCCN Neillsville, Wis,
KVWO Cheyenne, Wyo.

1380—217.3

CFDA Victoriaville, Que,
Ont,

o XmMm

cne
= TOOX

XRXRXXEEEEE
=

3334
©

WRAB Arab, Ala.
WGYV Greenville, Ala,

KBVM Lancaster, Calif.
KGMS Sacramento, Calif.
KSBW Salinas, Calif.
KFLJ Walsenburg, Colo.
WAMS Wilmington, Del.
WLIZ Lake Worth, Fla.
WwQXQ Ormond Beh., Fla.
WLCY St. Petersburp. Fla.
WAOK Atianta, Ga.
WSIZ Ocilla, Ga.

KPO1 Honolulu, Hawail
WB2Z| Braul, ind.

G Ft. Wayne, Ind.
KCIM Carroll, lowa
KCI} Washington, lowa
WMTA Central City, Ky.

WYNK Baton Rouge, La.
KTJ) Farmington, Me.
TH Port Huron, Mich.
PLB Greenville, Mich.
12 Brainerd. Minn.

E Winona, Minn.
Indial , Miss.
Kansas City, Mo,

. Louis, Mo,
Holdredge, Nebr.
Portsmouth, N.H.
Zarephath, N.J.
Bath, N.Y.

BNX New York. N.Y.
LOS Asheville, N.C.
TOB Winston. Salem, N.C.

KSWO Lawton, Okla,
KMUS Muskegee, Okla,
KBCH Ocean Lake, Oreg.
KSRV Ontario, Oreg.
WACB Kittanning, Pa.

WYSH Cliaton, Tenn,

[}
KDXE N. Little Rock, Ark,

Ke. Wave Length
WGMM Millington, Tenn,
)

KPEG Spokane, wasn,
WMTD Hinton, W.Va.
WBEL Beloit, Wis.

1390—215.7

CKLN Nelson, B.C.
WHMA Anniston, Ala,
KJQN DeQueen, Ark.
Ark.
KGER Long Beach, Callf.
KSEY Turloek, Callf,
KFML Ocenver, Colo.
WAVP Avon Park. Fla,
WPUP Gainesville, Fla.
WYNR Chicago. Iii.
WFIW Fairfield, IIl,
WICD Seymour. Ind.
KCLN Clinton, lowa
K>BC Des Moines, lowa
KNCK Concordia, Kans.
WANY Albany, Ky,
WKIC Hazard, K{.
KFRA Franklin, La,
WEGP Prosque Isle, Me.
KIPW Waynesville, Mo.
WCAT Orange, Mass.
WPLM Plymouth, Mass,
WCER Charlotte, Mich,
KAOH Duluth, Minn.
KRFO Owatonna, Minn,
WROA Guitport, Miss.
WQIC Meridian, Miss,
KJPW Waynesville, Mo,

]
KENN Farmington, N.Mex.

KHOB Hobbs. N.Mex.

WEOK Poughkeepsie, N.Y. 5000d
wRIV Riverhead. N.Y. 1000d
WFBL Syracuse.N.Y. 5000
WEED -Rocky Mount, N.C. 5000
WADA Shelby. N.C. 500d
W IRM Troy, N.C. 500d
KLPM Minot, N.Dak. 5000
WOHP Bellefontaine, Ohio  500d
WMPO Middleport- Pomroy,

Ohio 1000d
WFM) Youngstown, Ohio 5000
KCRC Enid, Okla. 1000
KSLM Salem, Oreg. 5000
WLAN Lancaster. Pa, 5000
W RSC State College, Pa. 1000d
W ISA lsabella, P.R. 1000
wHPB Beiton, S.C, 500d
WCSC Charleston, 8.C. 00
KJAM Madison, S.D, d
WTIS lackson. Tenn. 5000
KULP E! Campo, Tex. 500d
KBEC Waxahachie, Tex. 500d
KLGN Logan, Utah 1000
WEAM Arlington, Va. 5000
WWOD Lynchburg, Va. 5000
KBBO Yakima, Wash, 1000
1400—214.2
CKDH Amherst, N.S. 250
CIFP Riviere-du-Loup, Que, 1000
CKRN Rouyn, Que. 250
CKSW Swift Current, Sask, 1000
W MSL Decatur, Ala. 1000
WXAL Domopolls, Ala. 1000d
WFPA Ft. Payne, Ala. 250
WJILD Homewood. Ala. 1000
WIHO Opelika, Ala, 1000
KSEW Sitka. Alaska 250
KCLF Clifton, Ariz. 250
KJKJ Flagstaft, Arlz, 250
KXIV Phoenix, Ariz, 250
KTUC Tucson, Ariz. 250
KVOY Yuma. Ariz. 250
KELD EI Dorado, Ark. 1000
KCLA Pine Bluff, Ark, 1000
KWYN Wynne, Ar 1000
KRE Berkeley, Calif, ]
KREOQ indio, Calif. 250
€ QMS Redding. Calif. 50
KSLY San Luis Obispo, Cal, 250
KSPA Santa Paula. Calif. 250
KHOE Truckes, Calif. 000
KUKI Ukiah, Cali 1000
KONG Visalia, Calif. 1000
KRLN Canon City, Colo, 250
KDTA Delta, Colo. 250
KFTM Ft. Morgan. Colo 250
B22Z La Junta, Colo 250
WSTC Stamford, Conn. 1000
wiL1 Willimantic, Conn. 1000
WFTL Ft. Lauderdale, Fla., 250
WIRA Ft. Pierce, Fla. 250
VNVE Ft. Walton Beh., Fla.

1000d

WRHC Jacksonville, Fla. 250
VPRY Perry, Fla. 250
VTRR Sanford, FI 1000
VZRH Zephyr Hiils, Fla. 250
WCQS Alma, Ga. 1000
WHITE'S RADIO LOG 159



Ke. Wave Leagth w.P.
WSGC Elberton, Ga. 1000
WNEX Macon, Ga. 1000
WMGA Mouitrie, Ga, 1000
WCOH Newnan, Ga. 000
WGSA Savannah, Ga. 1000
KART Jerome, Idaho 250
KRPL Moscow, Idaho 250
KSPT Sandpoint, (daho 1000
WDWS Champaign, Ili. 1000
WGiIL Galesburg, 1. 1000
WROZ Evansville, Ind. 1000
WBAT Marion, [nd. 1000
KCOG Centerville, jowa 100
KVFD Fort Dodge, lowa 1000
KVOE Emporia, Kans. 2
KAYS Hays. Kans. 25
WCYN Cynthiana, Ky. 250
WIEL Ejlzabethtown, Ky. 1000
WFTG London, Ky. 250
WFPR Hammond, La. 250
KAOK Lake Charles, La, 10/
WRDO Augusta, Maine 1000d
WIDE Biddeford, Maine 1000
WWIN Baltimore, Md. 1000
WALE Fall River, Mass. 1000
WLLH Lowell, Mass, 1000
WHMP Northampton, Mass. 1000
WELL Battie Crook, Mich, 1000
WILB Detroit, Mich. 1000d
WHDOF Houghton, Mich. 250
WMAB Munising, Mich, 250
WSAM Saginaw, Mich. 1000
WSJM St. Joseph, Mich. 1000
WTCM Traverse City, Mich. 1000
KEYL Long Prairie, Minn. 1000
KMHL Marshall, Minn, 1000
KTWN Mpls.-St. Paul, Minn, 1000
WHLB Virginia, Minn. 1000
WBIP Booneville, Miss. 250
WNAG Grenada, Miss, 250
WFOR Hattiesburg, Miss. 250
WJQS Jackson, 58, 250
WMBC Macon, Miss, 250
KFRU Columbia, Mo, 1000
KJCF Festus, Mo, 250
KSIM Sikeston. Mo 1000
KTTS Springfield, Mo, 1000
KDRG Deer Lodge, Mont. 250
KXGN Giendive, Mont, 250
KARR Great Falls, Mont. 1000
KCOW Alliance, Nebr. 1000
KLIN Lincoln, Nebr. 250
KBM| Henderson, Nev. 2
KWNA Winnemucea, Nev. 1000
WBRL Berlin, N.H. 250
WTSL Hanover, N.H, 1000
WLTN Littleton, N, H. 250
KTRC Santa Fe, N.Mex, 250
KCHS Truth or Conseguences,
New Mexico 250
KTNM Tucumeari, N.Mex. 250
WOND Pleasantville, N.J, 1000
WABY Albany, N.Y. 000
WYSL Buffalo, N.Y 1000d
WSLB Ogdensburg, N.Y. 1000
WBMA Beaufort, N.C. 250
WGBG_Greensboro, N.C, 1000
WSIC Statesvilie, N.C. 1000
WLSE Wallace, N. C. 1000
WHCC Waynesville, N.C. 1000
WCNF Weldon, N.C. 1000d
KEYJ Samestown, N.Dak. 10
WMAN Mansfield. Ohio 1000d
WPAY Portsmouth, Dhio 1000
KWON Bartiesvilie, Okla. 250
KTMC MeAlester, Dkla, 250
KNOR Norman, Okla, 250
KNND Cottage Grove, Oreg, (000d
WEST Easton, Pa. 1000
WIJET Erie, Pa. 1000
WHGB Harrisburg, Pa. 1000d
WKBI St, Marys, Pa. 1000
WICK Scranton, Pa. 1
WRAK Wiiliamsport, Pa. 1000
WCOS Columbia, S.C, 1000
WGTN Georgetown, S.C, 250
WZ0O0 Spartanburg. S.C. 1000d
WIZM Clarksviile, Tenn. 1000
WHUB Cookeville, Tenn. 1000
WLSB Copper Hill, Tenn, 250
WGAP Maryville, Tenn.
WHAL Shelbyville, Tenn, 1000
KRUN Ballinger, Tex. 250
KBYG Big Soring, Tex, 250
KUNQO Corpus Christi, Tex. 250
KILE nr. Galveston, Tex,
KGVL Greenville, Tex. 250
KEBE Jacksonville, Tex, 250
KiUN Pecos, Tex. 1000
KEYE Perryton, Tex, 250
KVOP Plainview, Tex, 250
KDOWT Stamford, Tex. 250
KTEM Temple. Tex. 1000
KTFS Texarkana, Tex. 250
KVOU Uvalde, Tex, 250
KIXX Provo, Utah 50
wDOT Burlington, Vt. 0
WINA Charlottesville, Va. 1000
WHHV Hillsville, Va, 250
WHIH Portsmouth 1000
WHLF So. Boston, 1000
WINC Winchester, Va. 1000
KEDO Longview, Wash, 250
KRSC Othello, Wash, 2.
KTNT Tacoma, Wash, 1000

160  WHITE'S RADIO

LOG

Ke. Wave Length

WBOY Clarkesburg, W.Va,
WRON Ronceverts, W.Va,

Ashland, Wis.
BIZ Eau Claire, Wis,
DUZ Green Bay, Wis,
RIN Raclne, Wis,
RDB Reedsburg, Wis,
RIG Wausau, Wis,
KAT1 Caspar, Wyo,
KODJ Cody, Wyo,

50(1410—212.6
01CFUN Vancouver, B.C.

o

HLP Montreal, Que,
WALA Mobile, A
WRCK Tuscumbia, Ala,
TCS Fort Smith, Ark,
RN Bakersfiold, Calif.
RML Carmel, Calif
KOK Lompoe, Cal
MYC Marysville, Calif.
gAL Redlands, Calif.
P

8

=

E
QL Ft, Collins, Colo.
OP Hartford, Conn.
DOV Dover, Del.

M Fort Myers, Fla,
IL Leesburg, Fia.
: Tallahassee, Fla.
S|

o

L

EEEEXRARXx

Griffi

IM Taylorville, 11,
ZY Lafayette, Ind.
RN Grinnell, lowa
EM LeMars, lowa
LO Leavenworth, Kans.
BB Wichita, Kans,
B) Bowling Green, Ky,
HLN Harlan, Ky.
DBS Alexandria. La,
DW Haltway, Md.
AG Halfway, Md.
KW Brockton, Mass,
D Grand Rap., Mich,
D Litehfield, Minn,
B Roseau, Minn.
K Cleveland, Miss.

Newton, Miss,
N. Platte, Nebr.
G Eatontown, N.J.
E Dunkirk, N.Y,
M Elmira. N.Y.
T Glen Falls, N.Y.
T Watertown, N.Y.
0 Concord, N.C.
C Durham, N.C.
G Dayton, Ohio
M Portland, Dreg.
H Lansford, Pa,
Pittsburgh, Pa,
C_Clinton, S.C.
B Manning, 8.C.
T Martin. Tenn,
D Athens, Tex.
AN Bowie, Tex.
LB Cleveland, Tex.
{T Dalhart, Tex.
DO Marshall, Tex,

1!

ARXE X AR EEEREREEEEEEEE R E XN EEEEREE XXX XELLLLEELE
O<TICrI=—rpmormoIZnoR H0X0PIrE2rOp-Ax
C;;o<m>2=n-mn—o-chmi"‘z
z

ZOP <O

ba, Tex,
a, Tex,
IS Roanoke, Va.
WKBH LaCi Wis.
wyo,

£

aCrosse,
KWYD Shoridan,

1420—211.1

000 |CKPT Peterborough, Ont.

CIMT Chicoutimi, Que.
WACT Tuscalogsa. Ala.
KHFH Sierra Vista, Ariz,
KPOC Pocahontas, Ark.
KRDO Colo. Sprgs,, Colo.
KSTN Stockton, Cailf.

H St.
AVO Avondale Estates, Ga.
'I’tBL Columbus, Ga.
L

£%
m
-
2
>
c
c
=
3
>
)
-

EH Louisville, Ga.

ET Toceoa, Ga.
INI Murphysboroe, 111,
IMS Michigan City, Ind.
0C Davenport, lowa
JCK Junction City, Kans,
WTCR Ashland. Ky.
WHBN Harrodsburg, Ky.
WVJS Dwensboro, Ky,
KPEL Lafayette, La.

BSM New Bedford, Mass,
BEC Pittsfield, Mass.
AMM Flint, Mich,
KPR Kalamazoo, Mich.
TOE Mankato, Minn,

UH Oxford. Mliss.
WQBC Vicksburg, Miss,
KBTN Neosho, Mo,

REEELEL

50| KOOO Omaha, Nebr,

KSYX Santa Rosa, N.Mex.
WALY Herkimer, N.Y,

WACK Newark, N.Y,
WLNA Peckskill, N.Y,

W.P. | Ke. Wave Length W.P, |Ke. Wave Length w.P.
1000| WMYN Mayodan, N.C. 500 | WBAB Babyion, N.Y, 000d
:g%g aea? %'fllton;:abN.c. .':006 a“(ilb Niagara Fails. N.Y, 1000d

son, N.C. 000 ( WS Dswego, N.Y, 1000
|m n!_nlé ﬁ":'.lt'"g' Ohlo |:383 wsbe] Elixlabltthtovn. N.C. |°ooo=

obal a. B exington, N.C. 5i
1000 | KYNG Coos Bay. Oreg. 1000d | KILO Grand Forks, N.D. 000
] WCOJ Coatesville, Pa, 5000 ([ WHHH Warren, Ohio 5000
1000 WC DuBois, Pa. 5000 | KMED Medford, Oreg. 5000
1000 | WCRE Cheraw: 8.6 10008 | WEDL Carbonduic, Fa’” 50004
eraw, S.C. arbondale, Pa, 00d
1000 | KDLE Aberdeen, 8. D. 000d | WNPYV Lansdale, Pa, 500d
1000 | WEMB Erwin, Tenn. 5000d | WGCB Red Lion, Pa. 1000d
1000 | W KSR Pulaski, Tenn, 1000 | WQO K Greenville, 8.C. 5000
KTAE Lorkinr Ton. 1000 | WYX Cowsn, Temm, " 10004

U n, Tex. owan, Tenn,

10000 KGNB Neow Braunfels, Tex. 1000d | WHDM McKenzie, Tenn, 500d
10000 KPEP San Angelo, Tex, 1000d | KFDA Amarllio, Tex. 5000
5000 WWSR St. Albans, Vt. 1000d | KEYS Corpus Christi, Tex. 1000
500d | WDDY Gloucester, Va, 1000d | KONT Denton, Tex, 5000
1000 | WKCW Warrenton, Va. 5000d | KETX Livingston, Tex, 5000d
1000 ] KIT1 Chehalis, Wash. 1000d | W KLV Blackstone, Va, 5000d
500d | KUJ Walla Walla, Wash, 5000 | KONC Spokane, Was 5000d
500d | WPLY Plymouth, Wis. 500d | WHIS Bluefield, W.Va, 5000
5000 | 1430—209.7 WIPE BreonBay wie '™ 3000

5000d . . Wi
Iggg CKFH Toronte, Ont.l. :833: 1450—206.8

1000d | CFBM Brochet, Man, 100
1000d | CBG Gander, Nfid, 250

0 30001 GE IR Brackviite, Gni 1500
5000 rockville, Ont,

1000d | KJAY Sacramento, Calif. 500d [CHUC Port Hope, Dnt. 1000

1000d | KOSI Aurora, Colo. 00 ([CHEF Granby, P.Q. 1000

1000d | WSDB Homestead, Fla. 500d | WONG Anniston, Ala, 1000
10 WLAK Lakeland, Fla. 5000 | WYAM Bessemer, Ala, 1000

1000d | WPCF Panama City, Fla, 5000 | WDIG Dothan, Ala. 1000

1000d | WGFS Covington, Ga. 1000d | WF1X Huntsville, Ala. 1000
lggg: wa%ns ?ﬂ:on. ga. u;oou WLAY Muscle srml':"c.l,ty. o

on, Ga. abama

1000d ( WNSH Highland Park, 11l. 1000d |[KLAM Cordova, Alaska 250

5000d | WCMY Dttawa, lli. 500d | KAWT Douglas, Ariz, 50
5000 | WIRE 1ndianapolis, 1nd, 5000 | KNOT Preseott, Ariz, 250
5000 | KASI Ames, lowa 000d { KOLD Tucson, Ariz, 250

5000d | KMRC Morgan City, La, 500d | KENA Mena, Ark, 250
1000d | WNAV Annapolis, Md, 5000 | KYOR Blythe, Callf. 250
1000d | WTTT Amherst, Mass. 0d | KOWN Eseondido, Calif. 250
foood | itlk Mastors Maw - saona | KEAL Falm Serinef G 88
onla, Mich. 5000d e, Calif.

1000d | WBRB Mt"‘c"m.n,_ Mich. 500d | KSAN San Francisco, Calif, 1000
500d | WLAU Laurel, Miss. 5000d | KVML Sonora, Calit. 250

:ggo &?el.s(‘.arrnllton. Mo. 500d %Xé: ;Ilev;tma.t c'r.':'.'iu !?300
0d t. Louis, Me, 5000 uba City, o
500d | KRG Grand Island, Nebr. 5000 KGIW Alamosa, Colo. 30

1000d | WNJR Newark. N.J. 5000 ( KYOU Greeley, Colo. 1000
500d { KGFL Roswsil, N.M. 5000d | WNAB Bridgeport, Conn. 1000
1000 | WENE Endicott, N.Y, 5000 | WILM Wilmington, Del. 1000
1000 | WMNC Morganton, N.C.  5000d | WOL Washington, D. C. 1000

1000d | WDJS Mt. Olive, N.C. 1000d | WWIB Brooksville, Fla 250
5000 | WRX0O Roxbore, N.C. 1000d [ WMF3 Daytona Beach, Fla. 1000
1000d [ WFOB Fostoria, Dhio 1 WSKP Miaml, Fla. 250
1%33 WELT Newark. Ohio 500d aggﬂs g:m::g_'l-Ff".ﬂ- :8&

Alva, b ra
50000 | KELY Tolss, Okt 200 | WSTU Stuart, Fra. 250
0d ( KGAY Salem. Oreg. 5000d | WTAL Tallahassee, Fla 1000
5000 | WVAM Altoona, Pa. 1000 | WGPC Albany, Ga 1000

1000d | WFRA Franklin, Pa, 500d | WBHF Cartersville, Ga. 1000
1000d | WNEL Caguas, P.R, 1000 | WCON Cornelia, Ga. 250
1000d | WBLR Batesburg, S.C. 5000d | WKEU Grifin, Ga. 1000
1000d | WATP Marion, S.C. 1000d | WMVG Milledgeville, Ga. 1000
500d | KBRK Brookings, S. Dak. 1000d | WBYG Savannah, Ga. 1000

WECT Fountaln City, Tenn. 1000d | W VLD Valdosta, Ga. 1000
500d | WENO Madison, Tenn, 5000d | KEQK Payette, Idaho 230
500 | WHER Memphis, Tenn, 1000 | KEEP Twin Falls, Idaho Hoeg,
1000 | KSTB Breckenridge, Tex, 10uod | WVON Cicero. | 1000
5000 | KEES Gladewater, Tex, ~ 1000d [WKEL Kewaneo, 4l o
300 | KCOH Houston, Tex. 1000d | WEYS Seringfeld, 11 1000
2000 | w0, Utah 13000 | WXVW Jeffersonviils, tnd. 250
1000 | WDIC Clincho, Va. 1000d [ WASK Lafayetts, ind. 198
0 WAQV Vincennes, Ind.

KBRC Mt. Vernon, Wash, 5000
KLWN Cedar Rapids, lowa 250
1000 | WEEY e D Wis. 10008 | KWBW Hutchinson. Kans. 1000
|oo° P TR WTCO Campbelisville, Ky. 1000

50003 1440—208.2 wwkxu. Manchester, Ky, 00
1000d | CFCP_Courtenay, B.C. 1000 | War oo Chadiieat; Ky. fond
1000d | WHHY Montgomery. Ala. 5000 | KNOC Natchiteches, La 1000
1000 | KWBY Scottsdale, Ariz. 5000d | wNPS New Orleans, La. 250
5000 | KHOG Fayetteville, Ark.  1000d | wRKD Rockland, Maine 250
500d | KOKY Little Rock, Ark. 5000d | w South Parl i 250
1000 | KVON Napa, Callf, 500 | WIBG Gumberiand, Md.® 1000
5000d | KPRO Riverside, Callf. 1000 | wMAS Springfield, Mass 1000
1000d | KCDY Santa Maria, Calif.  1000| wATZ Alpena Townshlp,

. 1000d | WBIS Bristol, Conn. 500d Michigan 1000
501 WABR Winter Park, Fla, 5000 | WHTC Holland, Mich. 1000

1000d | WWCC Bremen, Ga. 1000d | wmiQ Iron Mtn., Mich 250
5000d | WG1G Brunswick, Ga. 5000 | wi kson, Mich, 1000
BM Jackson, Mich,

500d ( WRAJ A 500d {wKLA Ludington, Mich, 250

5000d | WIOK Normal 5000d oot Haren Mie
000 | WPRS Parls, ill 10000 | WAILS Port Huran, Mich, 1000

1000d | WGEM Quincy. 11, 5000 | KBUS Boert i haie™ 300

5000d | WROK Rockford, 111, 5000 | KBMW Breckenridge, Mi 1000
1000d | WPGW Portland, Ind. 500d | wery £l mjonte M 1000

KCHE Cherokee, lowa 500d | KFAM St. Cloud, Minn, 1000

1000 | KEW1 Topeka, Kans, 5000 | wROX Ciarksdale, Miss. 250

1000 a?(!ﬁ (I;’I::l'sovliyKy' 1000d vv?)‘(% ‘}ol'f"b“'mlf'“' %",’,8
y 'y ackson, $8.

i | wieL il . i) ok il 100
» . . 1]

5000 | WIAB Westbrook, Me. 5000d | wROB W.esct I:lolnt.‘mu. 250

l(:?)gg \xaé:‘ \;nrcé‘ltt"' a‘l-;‘" 5:%%% KFTW Fredericktown, Mo, 50

ay City, Mieh. WMBH Joplin, Mo, 1000
500d ( WDOW Dowagiac, Mich, 1000d | KIRX Kjlri':sville. Mo, 1000
000d | WCHB [nkster, Mieh, 1000d | KOKD Warrensburg, Mo. 000

1000d | KEVE Golden Valley, Minn. 5000 | KWPM West Plains, Mo, 1000
000d | WHHT Lucedale, Miss, 1000d | KXXL Bozeman, Mont. 1000
500 | WSEL Pontotoe, Miss, 1000d | KUDI G Falls, Mont, 1000

1000d | WMVB Millviile, N.J, 1000d | KX L ont, 360



c. ave Leng .P. 1Ke. ave Leng .P.
K w Length W.P. K w Length w.pP
KRBN Red Lodge, Mont. 1000 KENO Las Vepas, Nuv, 1000
KVCK Wolf Point, Mont, 1000 WOKO Albany, N.Y, 5000
KWBE Beatrice, Nebr. 250 | WVOX New Rochelle, N, Y, 500d
KONE Reno, Nev. 250 | WHEC Rochester. N.v, 5000
WKXL Concord, N.H. 1000 | WFVG Fuquay Sprgs.. N.C, 1000d
WFPG Atlantie City, N.J, 1000/ WRKB Kannapolis, N.C. 500d
WCTC New Brunswick, N, ). 1000 | WMMH Marshall, N.C, 500d
KLOS Albuguerque, N.Mex, 250 WBNS Columbus, Ohip 500
KLMX Clayton, N.Mex, 1000d | WP VL Painesville, Ohio 500d
KOBE Las Cruces, N.Mex. 250| KELR EI Reno, Okla. 500
KENM Portales, N.Mex, 1000 | KROW Dallas, Oreg. 5000d
WCLI Corning, N.Y. 1000/ WMBA Ambridge, Pa 500d
WWSC Glen Falls, N.Y, 1000d | WCMB Harrisburg, Pa, 5000
WHOL Olean, N.Y. 1000 | WBCU Union, 1000
WKIP Poughkeepsie, N, Y, 1000|WGOG Walhalla, S.C. 500d
WKAL Rome, N.Y. 250 WIAK Jackson, Tenn, 5000d
WATA Boene, N. C, 1000 | WEEN Lafayette, Tenn, 1000d
WGNC Gastonia, N.C. 1000/ KBRZ Freeport, Tex, 500d
WI2S Henderson, N.C. 1000 | KLLL Lubbock, Tex. 1000d
WHKP Hendersonville, N.C. 1000| WACO Waco, Tex, 1000
WHIT New Bern, N.C. 250 WPRW Manassas, Va, 500d
KGCA Rugby, N.Oak. 250 WRAD Radford, Va. 5000
WIER Dover, Ohio 000 | WLPM Suffolk, Va. 000
WMOH Hamiiton, Ohio 1000d | KCOI Kirkland, Wash, 5000d
WLEC Sandusky, Ohio 1000} KIMA Yakima, Wash, 5000
KWHW Altus, Okla. 1000 | WBUC Buckhannon, W.va, 5000d
KGFF Shawnee, Okla, 1000 | W RAC Racine, Wis. 500d
KSIW Woodward, Okla. 1000| WTMB Tomah, Wis. 1000d
ORE E 0 L}
K ugene, Oreg, 000
KELw Kiamain Fails, Ores. 250 1470—204.0
a Grande, Oreg.
KBPS Portland, Ores. 250 | GHOW Welland, Qntarle 1000
WLEV Erie, Pa. 1000d | wgLO Evergreen, Ala. ~ 1000d
WDAD Indiana. Pa. 1000| KMVS Sierra Vista, Ariz. 1000d
WPAM Pottsviile, Pa. 1000| KZNG Hot Springs, Ark.  1000d
WMPT So. Williamsport, Pa. 250| KgMX Coalinga, Calif 500d
WMAJ State College, Pa. 1000d| KTy paimdale. Calif. 5000
WIPA Washington, Pa. 250 | K X0A Sacramento, Caiif. 5000
WWR! W, warwick, R.I. 1000 | wM MW Meriden, Corn, 10009
WASN Charleston, S.C. 1000 | wpoM Pompano Beach, Fla. 5000
WCRS Greenwood, 8.C. 1000 | wRBB Tarpon Sprgs., Fla. 5000d
WMYB Myrtle Boach, S.C. 1000| Waag Ater Gar o @ 2 Joood
WHSC Hartsville, S.C. 1000 | woOL Athens, G 1000d
KBFS Belle Fourche, S. Oak. 1000 WCLA Claxton, G 1000
KYNT Yankton, S.Dak. 250 WRGA R Ga 5000
WLAR Athens, Tenn. 1000 emeNG, th
WMPP Chicago Heights, IHl. 1000d
WMOC Chattanooga, Tenn. 1000 wmgo Peori 500
WDSG Oyersburg, Tenn, 250 ) WHUT Anderson, Ind 1000d
WSMG Greeneville, Tenn, 250| K TRI Sioux City, lowa 5000
WLAF LaFollette, Tenn, 100 KWy Waverly Towa 1000d
WGNS Murfreesboro, Tenn. 1000( y A’ Atchison. Kans. 1000
KAYC Beaumont, Tex, 1000 1 1B Liberal, Kans, 500d
KBEN Carrizo Sprgs., Tex. 250\ wgAC Fort Knox. KY. 1000d
KCT! Gonzales, Tex. 250 KTOL Farmersville, La.  1000d
KMBL Junction, Tex. 250| KpLC Lake Charles, L. 5000
KCYL Lampasas, Tex, 250( Wi AM Lowiston, Maine 5000
KMHT Marshall, Tex. 1000 | w o'y salisbury. Md.® 50004
KAMY MeCamey, Tex. 250l WTTR W ': u_ry.' "
KNET Palesting, Tox. 25| WATIREW s tminstor 2 oI 000d
KSNY Snyder, Tex. 10 arliborough, Mass, 1000d
KURA Moab, Utah 1000 WNBP Newburyport, Mass. 500d
KEYY Provo: Utah 250 WKMF Flint, Mich, 5000
KOXU St. George, Utah 250| WKLZ Kalamazoo, Mith. 500d
WSNO Barre Vi 1000| KANO Anoka. Minn, 1000d
WTSA ttle WCHJ Brookhaven, Miss. 1000d
TSA Brattieboro, Vt. 1000 A
WFETR Front Royal, Va. 1000 | WNAU New Albany, Miss.  500d
WENZ Highland Springs, Va. 250( KGHM Brookfield. Mo. s00d
WREL Lexington, Va, 1000 | KTCB Malden, Mo, 1000d
WMVA Martinsviile, Va, 1000| WTKO ithaca, N.Y, 1000d
KBKW Aberdeen, Wash, 1000{ WPOM Potsdam, N.Y. 1000d
KCLX Colfax, Wash, 1000 WBIG Greensbore, N.O. 5001
KONP Port Angeles, Wash, 250 WPNC Plymouth, N.C toaod
KAYE Puyallup, Wash, 1000| WTOE Spruee Pine, N.C. 1000d
WPAR Parkersburg, W. Va. 1000 WOHO Toledo. Ohio 100
KFIZ Fond du Lac, Wis, 250 | KVLH Pauls Valley, Okla.  250d
WOLB Marshfield, Wis, 1000 KVIN Vinita, Okia, 500d
WPFP Park Falls, Wis. 1000 | KRAF Reedsport, Oreg. 5000d
WRCO Richland Center, Wis, 1000 WSAN Allentown, Pa, S0
KBBS Buffalo. Wyo. 250 | WFAR Farrell. Pa, 1000d
KVOW Riverton, Wyo. 1000 WWML Portage, Pa, 500d
" WAk cuenl S s
eorgetown, S. C.
14 205.4 WEAG Aleoa, Tenn. 1000d
CJOY Guelph, Ont, 10000 ( wvOL Berry Hill, Tesn. 5000
CKRB Ville 8t. Georges, KRBC Abilens, Tex. 5000
Quebee 10000 KWRD Henderson, Tex. 500d
CINB N, Battleford, Sask. 10000 KCNY San Marcos, Tex, 250d
WFMH Culiman, Ala. 5000d ( KELA Centralia, Wash. 5000
WPNX Phenix City, Ala, 5000| KSEM Moses Lake, Wash. 5000
KZOT Marianna, Ark. 500] KAPS Mount Vernon, Wash. 500d
KCCL Paris, Ark. 500d (WWHY Huntington, W.va, 5000d
KTYM (nglewood, Callf. 5000d | WBZE Wheeling, W.Va, 500d
KDON Salinas, Calif. 5000 | WBKV West Bend, Wis. 1000d
%;lgNE galntlsﬁou. Ccllllf. l(llggd KTWO Casper, Wyo, 5000
olo. Sprgs., Celo, 0
WBAR Bartow, Fla, 1000d | 1480—202.6
WZEP DeFuniak Springs, VOUS Argentia, Nfid. 250
Florida 1000d (wARI Abbeville, Ala. 1000
WMBR Jacksonville, Fla, 5000 ( WBTS Bridgeport, Ala, 1000d
WODMF Buford, Ga. 1000d | wi X1 irondale, Ala. 5000d
WROY Carmi, Il, 1000d |wABB Mobile, Ala. 5000
WiXN Oixon, III, 1000d| KHAT Phoenix, Ariz. 500
WRTL Rantoul, III, 250d | KGLU Safford, Ariz. 1000
WKAM Goshen, Ind. 1000d | KTHS Borryvlile. Ark 1000
WOCH North Vernoen, Ind. 1000d | KWUN Coneord, Calif, 500d
KSO Oes Moines, lowa 5000 | KRED Eureka, Calif. 5000
KCRB Chanute, Kans, 1000d | KYOS Merced. Calif. 5000
WRVK Mt Vernon, Ky. 500d| KwizZ 5000
WAIL Baton Rouge, La. 5000} KSE 1000
KBSF Springhill, La. 1000d | KTUX Pueblo, Coto, 1000d
WEMD Easton, Md. 500d | WSOR Windsor, Conn, 500d
WBET Broekton, Mass, 5000 WAPG Arcadia. Fla. 1000d
WBRN Big Rapids, Mich. 1000d | WTHR Panama Beach. Fla. 500d
WPON Pontiae, Mich, 1000| WX IV Windemero, Fla, 1000d
KOMA Montevideo, Minn, 1000( WYZE Atlanta, Ga. 5000d
WELZ Belzoni, Miss, 1000d (WRDW Aug L 5000
KADY St, Charles, Mo. 5000d | WGSB Geneva, |11, 1000
KRNY Kearney, Nebr. 5000d |[WIBM Jerseyville, 11, 500d

Ke. Wave Length

WTHI Terre Haute, Ind.
WRSW Warsaw, Ind.
KLEE Ottumwa, lowa
KBEA Mission, Kans,
KLEO Wichita, Kans,
WHKOA Hopkinsville, Ky.
WNKY Neon, Ky,
WTLO Somerset, Ky.
KCKW Jena, La,
KANV Jonesville, La.
KIOE Shreveport, La,
WSAR Fall River, Mass.
WMAX Grand Rapids,
Michigan
WI0S Tawas City, Mich.
WYSI Ypsilanti, Mich.
KAUS Austin, Minn,
KGCX Sidney, Mont.
KLMS Lincoln, Nebr,
KWEW Hobbs, N. Mex,

WOK Charlotte, N.C.
RN Louisburg, N.C,

Cincinnati, Ohio
Latrobe, Pa.
Philadelphia, Pa,
Shamokin, Pa.
Shippensburg, Pa,
Fajardo, P,R.
R Waterton, S.0,

no

K Memphis, Tenn,
X Oallas, Tex.

L Pasadena, Tex,

E San Antonio, Tex,
| Spanish Fork, Utah
R Springfield, Vt.

L Richmond, Va.

E Richmond, Va.

U Salem, Va,

A Lakewood, Wash.
VAN Vancouver, Wash,
WISM Madison, Wis.
KRAE Cheyenne, Wyo.

1490—201.2
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IrmmT X

G Jefferson City, Tenn,
501

1000d
5000

1000d
1000d
500wd
1000
500

CKAD Wilmot Statlon, N.S. 1000

CFMR Fort Simpson, NWT,
RC Kingston, Ont,

CR Kitchener, Ont.

BM Montmagny, Que,
ANA Anniston, Ala,

aJF Decatur, Ala,
H

©
-

LO Lanett, Ala,
BB Selma, Ala.
Preseott, Ariz,
Tucson, Ariz.

EXRXRRXRXREEEEOO

K
K
Y
A
X
T
D
0
X
Bakersfield, Calif,
Banning, Calif.

1ICO Calexico, Calif.
ch King City, Calllf.
T

ma, Calif,
KBLF Red Biuff, Calif.
KDB Santa Barbara, Calif.

RERRX X

KGUC Gunnison, Colo.

KCMS Manitou Sprgs., Cole.

KOLR Sterling, Colo,
WTOR Torrington, Conn.
RL Bradenton, Fla.

Starke, Fla.

Vero Beach, Fla.
Winter Haven, Fla,
OG Brunswick, Ga.
JM Cordele, Ga,

RE Monroe, Ga.

B Quitman, Ga.

T Sandersville, Ga.

L Sylvania, Ga,
Lihue, Hawail
Caldwell, Idaho

KRO Cairo, III.

OAN Oanville, I,

BBR East St. Louis, IlI,
gPA Oak Park, 1.

K

N

B

o
ausozzs

XEEEEEEEEELELE
ox
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OE Princeton, Ind.
BV Richmond, Ind.
DU South Bend, Ind.
UR Burlington, lowa
DBQ Oubuque, lowa
Indiancla, lowa
Mason City, lowa
Phillipsburg, Kans,
Topeka, Kans,
Frankfort, Ky.
Glasgow, Ky.
Owensboro, Ky.
Paintsville, Ky.
Bogalusa, La.

N Eunice, La,
Houma,

OM=tpoxn=x2®
FCEX=ZR»xO>=>
AR Aas T
=
e
-3
3
&
F
»
2!
=N
a
H

L Watervills, Malne
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Wave Length

WARK Hagerstown, Md
WHAV Haverhill, Mass,
WMRC Milford, Mass.

WTXL W, Springfield, Mass.
i ]

WAB) Adrian, Mich,
WBFC Fremont, Mich,
WMDN Midland, Mich,
WCBQ Whitehall, Mich,

KOZY Grand Rapids, Minn,
KLGR Redwd, Falls, Minn,

O0X Biloxi, Miss,
LD Cleveland, Miss.

P Tupelo, Miss,

M Vicksburg, Miss,
0 Carthage, Mo,
Rolla, Mo.
Sedalia, Mo,
Butte, Mont.
Omaha, Nebr,

J Lacons

mMPRE=OciTOr
ooz*;< =
ZgLo>

o0~
Sno

N Raton, N, Mex.
S Amsterdam, N.Y,
A Batavia, N.Y,

Y Kingstan, N.Y,
Y Malone, N.Y.

C Port Jervis, N. Y,
F Syracuse, N, Y.
$SB Durham, N. C.
LB Fayetteville, N.C,
OE Leaksville, N.C,
B New Bern, N.C.

SOZXmO
crlza®

F
L
R
3
STP Salisbury, N.C,
WSVM Valdese, N.C,
NDC Hettinger, N.Dak.
ovSL Wilmington, N.C.

X Chillicothe, Ohio

oo
xEm

0

| E. Liverpool, Ohjo
OA Marietta, Ohio
RN Marion, Ohio

RW Guthrie, Okla.
X Muskoges, Okia,
R Baker, Oreg.

R

[}

€xx

Roseburg. Oreg.
Y Salem, Oreg.
B Bradford, Pa.
L Hazleton, Pa,
Johnstown, Pa,
L Lancaster, Pa,
B Levittown, Pa.
F Lewiston, Pa,
W Meadville, Pa,
T Wellsboro, Pa,
Beaufort, S.C.
CD Chester, 8.C.
RB Greenville, S
RN Mitchell, S.

PZTEEDP>M
§§a>=~m~zx-

i:§§iiiiiiiiixx**xiiiiixi" EEEEEELEEEEEXREERRXXXELEELE
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OC Philadelphia, Miss,

N.H,
B Atlantic City, N. J.
N Los Alamos, N.Mex,

1000
1000
1000
1000
1000
250
1000
1000
1000
1000
1000
250
250
1000
1000
250
250
2
250
C Valley City, N, Dak. 1000
1000
1000
2
1000
1000
00
250
1000
1000
1000
1000
1000
1000d
H:OO
250
1000
1000
1000
2

w.P,

N
MT Rocky Mount, N. C.

Cleveland Hghts., O.

WDXB Chattanooga., Tenn,
WROL Fountain City, Tenn. 50
WJJM Lewisburg, Tenn. 1000
WDXL Lexington, Tenn, 1000
KNOW Austin, Tex. 250
KiBL Beeville, Tex. 250
KEST Big Spring, Tex. 250
KHUZ Borger, Tex. 250
KMNEL Brady, Tex. 250
KSAM Huntsville, Tex, 250
KVO2Z Laredo, Tex. 250
KZZN Littiefield, Teox, 250
KFPLT Paris, Tex. 250
KCGKB Tyler, Tex. 250
KVWC Vernon, Tex, 250
KVOG Ogden, Utah 1000
WKVT Brattieboro, Vt, 1000
WIKE Newport, Vt. 1000
WCVA Culpeper, Va, 1000
WVYEC Hampton, Va. 1000
WAYB Waynesboro, Va. 1000
KBRO Bremerton, Wash, 1000
KLOG Kelso, Wash. 1000
KENE Toppenish, Wash, 250
KTEL walla Walla, wash, 250
WGKYV Charleston, W. Va. 250
WTCS Falrmont, W.Va, 1000d
WLOH Princeton, W.Va, 25
WGEZ Beloit, Wis, 1000d
WLCX LaCrosse, Wis. 1000
WIGM Medford, Wis. 1000
WGSH Oshkosh, Wis. 1000
KIML Gillette, Wyo. 250
KLME Laramie, Wyo. 500
KRTR Thermopolis, Wyo, 250
KGOS Torrington, Wyo. 1000
1500—199.9
KGMR Jacksonville, Ark. 1000d
KBLA Burbank, Calif, 10000
KXRX San Jose, Calif, 5000
TOP Washington, D.C. 50000
WHKIZ Key West, Fla, 250
WEEM Donaldsonville, Ga. 1000d
WTHN Thomaston, Ga. 000d
KUMU Honolulu, Hawaii 1000
WJIBK Detroit, Mich. 10000
KSTP St. Paul, Minn, 50000
KDFN Deniphan, Mo. 1000d
KPIR Eugens, Ore, 10000d
WNNT Manati, P.R. 250
WEAC Gaffney, S, C. 1000d
Kw FA Merkle, Tex. 250d
WHITE'S RADIO LOG 161




Ke. Wave Length W.P. Ke. Wave Length W.P.|Ke. Wave Length W.P. | Ke. Wave Length W.P.
KTXO Sherman, Tex. 250| WMSK Morganfield, Ky. 250d [ WCLW Mansfield, Ohio 1000 | WGEE Indianapolis, ind,  5000d
t
KANI Wharton, Tex. 500| WYNE Baton Rouge, La. 5000d | WPTW Piqua, Ohio 250d | WPCO Mt. Vernon, Ind. 500d
KOKA Shreveport, La. 10000 | KTAT Frederick, Okla. 250d | KWBG Boone, lowa 1000
1510—199.1 WSER Elkton, Md. 250d | KOLS Pryor, Okla. 1000d | KYGB Great Bend, Kans. 5000
CKOT Tilisonburg, Ont. 1000d | WSHN Fremont, Mich, 1000d | KWAY Forest Grove, Oreq. 1000d | WLBN Lebanon, Ky. 1000d
KALF Mesa, Ariz. 10000d | WIAQ Jackson, Miss. 50000 | KOHU Hermiston, Oreg, 1000d | KEVL White Castle, La. 1000d
KASK Ontario, Calif. 1000| WSAO Sanitobia, Miss, Skwd | wBUX Doylestown, Pa, 1000d | WETT Ocean City, Md. 1000
KIRV Fresno, Calif, 500| KBLR Bolivar, Mo, 250 | wQTW Latrobe, Pa. 1000d | WTVB Coldwater, Mieh. 000
KTIM San Rafael, Calif, 1000d| KGMO Cape Girardeau, Mo. 5000d | WFGN Gaffney, S.C. 250d | WDOG Marine City, Mich, 1000d
KMOR Littleton, Colo. 1000 KK 1O St, Joseph, Mo. 5000 | wlES Johnsten, 8.C. 250 | WMIC St. Helen, Mich. 00d
WNLC New London, Conn.  10000| WCGR Canadaigua, N.Y, 250 | wiLsC Loris, S.C. 1000d | KRAD E. Grand Forks,
W222Z Boynton Beach, Fla. 1000d | WBAZ Kingston, N,Y. 500d | wHLP Centerville, Tenn,  1000d Minn, 1000d
WIRC loliet, ML 500d | WBVM Utica, N.Y, 1000 | wCLE Cleveland, Tenn. 1000d | WOK) Jackson, Miss, 5000d
WKAI Macomb, 11l. 1000d | WKTB Greenville, N. C. 500d | wTRB Ripley, Tenn, 1000d | KDEX Dexter, Mo, 1000d
KIFG lowa Falls, lowa 500d | WNOH Raleigh, N.C. 1000d | KZoL Farweil, Tex. 2504 | KPRS Kansas City, Mo. 1000d
WMEX Boston, Mass. 5000 | WTYN Tryon, N.C. 1000d | KVLG La Grange, Tex. 250d | KCLU Rolla, Mo, 1000d
WICO Jackson, Mich. 5000d | WPEG Winston-Salem,N.C. 1000d | K\ TER Terrell, Tex. 250d WSMN Nashua, N.H. 5000
WLKM Three Rivers, Mich, 500 KUTT Fargo, N.D, 5000d | xw(C Salt Lake City, Utan 5000 WERA Plainfield, N.J, 500d
KCCV Independence, Mo. 1000d | WDLR Delaware, Ohio 500d | \wgwV Pennington Gap, Va. 1000d WAUB Auburn, N.Y. 500d
KTTT Columbus, Nebr, 500d | KMAD Madill, Okla. 250 | wyYTI Rocky Mount, Va, 1000d | WEHH Elmira Heights-
WEAL Greenshora, N.C. 1000d | KREK Sapulpa, Okla. 500d | wEER Warrenton, W.Va. 500d Horseheads, N.Y. 500d
WRAN Dover, N.J. Jooo | WLOA Braddock, Pa. 1000d | wApL Appleton, Wis. 1000d WGGO Salamanca, N.Y, 5000d
WBRW Brewster, N.Y.  1000d |WTTC Towanda, Pa. 500d T WVOE Chadburn, N.C. 1000
WLAC Nashville. Tenn. 50000  WKFE Yauco, #.R. 250 | 4 e00.189.2 WGTC Greenville, N.C. 5
KCTX Childress, Tex. 250d | WBSC Bennetaville, 8.C. 10000 580—189. WNOS High Point, N.C.  1000d
KROB Robstown, Tex. 00| WTHB N. Augusts, 8.C. 10004 gy chicoutiml, Que, 10000 | WAKR Akron, Onio 000
KSTV Stephenville. Tex.  250d | KCAN Canven. Tex, 000 ( WEYY Talladega, Ala. 1000d | WSRW Hillshoro, Ohio 500d
KGA Spokane. Wash, 50000 | KWBC Navasota, Tex. 250d | Ky ND Tempe, Ariz. 0d | KHEN_Henryetta, Okla. 500d
WAUX Waukesha, Wis.  10000d WKYE Bristol, Tenn. 1000d | kpc A Marked Tree, Ark. 250d | KTIL Tillamook. Oreg. 1000
WYRL Bristol, Tenn. 1000d KEDF Van Buren, Ark. 1000d | WZUM Carnegie, Pa. 1000d
1520—197.4 WPTN Cookeville, Tenn. 250d | KPON Anderson, Callf. 1000d | WCBG Chambersburg, Pa. 5000d
KGHT Hollister, Calif, 500 WTPI Cookville, Tenn. 50d | cwy 500d | WEEZ Chester, Pa. 1000
KACY Port Hueneme, Calif. 10000 WKPT Kingsport, Tenn.  10000d [ 4 WXRF Guayama, P.R. 1000
WVEF Apopka, Fla. . 5000d | KCOM Comanche, Tex. 50d | ey WYNG Warwick, R.1. 1000d
WGNP ‘Indian Rocks Beach WKBA Vinton, Va. 1000d | p WABYV Abbeville, S.C. 1000d
Fla. 1000d WBOF Virginia Beach, Va. 5000d WACA Camden, S.C. 1000d
WIXX Oakland Park, Fla~ 10004 |WXVA Charlestown, W.Va. 5004 KCCR Plerre, S.Dak. 10004
WHOW Clinton, 101l 5000d KOQT Bellingham, Wash,  1000d WSO Jonesboro, Tenn. 5000d
WLUV Loves Park. M. 5004 | KGAR Vancouver, Wash. 1000d WDBL Springfield, Tenn.  1000d
WSVL Shelbyville, Ind. 100011560——192.3 KGAS Carthage. Tex. 000d
KSIB Creston. lowa 1000d ° KERC Eastland. Tex. 500d
WRSL Stanford, Ky, 500d | CFRS Simeos, Ont. 250d KINT EI Paso, Tex. 1000d
KXKW Lafayette, La. 10000 | WAGC Centre, Ala. 1000d KYOK Houston, Tex. 5000
WKIJR Muskegon Hts., Mich. KPMC Bakersfield, Calif. 10000 KCBD Lubboek, Tex. 1000
000d | K1QS Willows, Calif. 250d KBUS Mexia, Tex. 500d
WYNZ Ypsilanti, Mich, 250d | WBYS Canton, |1 50d KTOD Sinton, Tex. 1000
WYKP Ocean City, N. ), 1000d | KSW1 Councii Bluffs, lowa 1000d WISz Gien Burnie, Md. o]
KMNF Albuquergue, N. Mex. 500d | WDXR Paducah, Ky. 000 WRGM Riehmond, Va. 50
WKBW Buffalo, N.Y. 50000| KCLH Blue Earth, Minn.  250d KLFF Mead. Wv;sh- 1000d
WFYI Mineoia, N, Y. 10000d | KQYX Joplin, Mo, 250 | WAt Charles City, fowa  500d KETO Seattle, Wash S000d
WBNO Bryan, Ohio 500d | WAXR New York, N.Y. 50000 KNt Davennort yl'nvn 5004 WIXK New Riehmond. Wis. 5000d
KOMA Okla. City, Okla. 50000 | WSDC Mocksviile, N.C. 250d KDSN Denison e 00d WSWW Platteville, ‘vlu. 5300
KGON Oregon City, Oreg. 10000{ WGLD Chardon, Ohio 250d WAXU Geor “'"" '« 10000d WTRW Two Rivers, l‘;. 1000d
WRAI Rio Piedras, P. R. 250 WTNS Coshocton. Ohio 1000d | WAV Coehfteld, K % ool AW AW st Al AW 1o0od
15301961 HiSS Gl e\ WMy pmdntGy ) 00 SRR
— . ickasha, a. Ty .
o e oo s zas VESE Stamin RS 88| KEQY et e M LALC T
acramento, Calif. 50000 » 8. C. & B
WENG Englewood, Fla, 1000 WLVN Nashville, Tenn. 10000d wg\?vci BArI.I‘e’b:;yai'c';' M. 'gggg &NEY.I% 'ﬂﬂ:m:rﬂkif"" ;gggg
KWLA Many, La. 1000d | WBOL Bolivar, Tenn. 250d | WOWE & Somms, Micn,  1000d | WAPX Montgomery, Ala, 1000
WRPM Poplarville, Miss.  1000d | KCAD Abilene, Tex. 500d | 'nomM Windom, Minn. 250d | KVIC Cottenwood, Ariz.  1000d
WTHM Lapeer, Mich. 5000d | KHBR Hilisboro, Tex. 250d WAMY Amory. ‘Miss 5000d | KXEW Tueson, Ariz 1000
T L, Ll Suae K R v ash, ;3000 | WLBS Centreville, Miss. 2500 | KGKO Benton, Ark. 1000d
LMLUp Ldlb ’ * WESY Leland, Miss. 1000 | KGST Fresno, Calif, 1000d
‘x%‘é‘- glv:‘:n'::::la'h OBI: sgggg 1570—191.1 wsﬁlP Lr’ll:caloula-Moss o &:.VEO: s’“'('“"‘“:- ?l“(':- 0 ;382
b Arth i anta Maria, Callf,
KGTN Georgetown, Tex. 1000d | CHUB Nanaims, B.C. 10000 | kcGM cr;r;:',::l;irlaz‘“wl Iggsg KUBA Yuba City, Calif, 5000
KGBT Harlingen, Tex. 50000( CKLM Montreal, Canada 10000d [ \ggM Eldorado 'Snrl;lns mo. 250d | KLAK Lakewood, Coio. 5000
KCLR Ralls, Tox. 1000d | CFOR Orillia, Ont. 10000 { w N1M Maryvillo, Mo, ~  250d | WKEN Dover, Del. 0d
WQVA Quantico, Va. 250| WCRL Oneonta, Aia, 1000d | wNJH Hammonton, N.J. 2504 | W KTX_ Atlantic Beach, Fla. 1000d
—19 WRW) Selma, Ala, 5000d | wo Ry washington, N.J,  500d | WKWE Koy West, Fla. 500
154 5. BRI B A CR oton,
KBRI Brinkley, Ark. 250d | ((RzY Albuguerque, N.Mex, 1000d | WHEW Riviera Beach, Fla. 1000
ZNS Nassau, B.W.). 10000| KBJT Fordyee, Ark. 250d | WwpAC Patchogue, N.Y 10000d | WOKB Winter Garden, Fla. 1000d
CHFI Toronto, Ont. 50kwd | KCVR Lodi, Calif, 1000d | wzKY Albemarie, N.C. 250d | WGKA Atlanta, Ga. 1000d
KPOL Los Angeles, Calif. 50000\ KACE Riverside, Calif, 1000d | WR'TK Granite Falls, N. C. 500d | WNGA Nashville. Ga. 1000d
WSMI Litcheld. i1, 1000d | KLOV_Loveland, Colo. 2500 | whv's Benson, N.C.. 500d | WCGO Chicago Hats., 11l. 10004
WBNL Boonville, Ind. 250d | WTWB Auburndale, Fla,  5000d [ wy KO Columbus Ohie 1000d | WMCW Harvard, 110 500d
WiCOTRLaBoste-pInd: 250d | WPAP Fernandina Beach, KLTR Blackwell, Okia 10004 | WBTO Linton, Ind 500d
KXEL waterloo, lowa 50000 Florida 1000d | wcoY Columbla' Pa. 500d | WARU Peru, Ind. 1000d
KNEX McPherson, Kans, 250d | WOKC Okeechobes, Fla. 1000 weND Ebensburg, Pa. 1000 | KLGA Algona, lowa 5000d
KLKC Parsons, Kans, 250d | WJOE Ward Ridge. Fla, 250 [ WANB w-ynesbu;u Pa, 250d | KCRG Cedar Rapids, lowa 5000
WDON Wheaton, Md. 1000 | WMES Ashburn, Ga. 1000d WDRG Orangeburg 's.C. 1000 KMDO Ft. Seott, Kans. 500d
WPTR Albany, N.Y, 0| WGHC Clayton, Ga. 1000d | WO R Ym'sc . S0 290d | WSTL Eminence. Ky. 500d
WIFM Elkin, N.C. 250d | WEAD College Park, Ga.  1000d WSKT Col 131 Village. Tern. 250d KFNV Ferriday, La. 1000d
WBCO Bucyrus, Ohio 500d |WGSR Millen, Ga. 250d | WO KT o b rville, 288 L aaoa | KLVY Vivian, La. d
WABQ Cleveland, Ohio 1000d | WOKZ Alton, 111 1000d | W st g, t{vK il Tenn, 250 | WINX Rockville, Md. 1000
KWFS Eugene, Ore. 1000d | WFRL Freeport, 11, 5000d o noxville, WBO0S Brookline, Mass. 5000
WIMJ Philadeiphia, Pa.  50000d| WBEE Harvey, 111 1000d | (o WTYM East Longmeadow,
WPTS Pittston, Pa. 1000d | WTAY Robinson, 11 250d | "o T mission. Tex 000d ass.  5000d
WPME Punxsutawney, Pa. 1000d| WILO Frankfort, ind. 2500 | 130T, uek. Tox: 3| wHRY Ann Arbor, Mlch. 1000
WADK Newport, R.1. 1000d | WAW K _Kendatlville, Ind. 250d | K WED Seguin Tex 1000d WTRU Muskegon, Mich 5000
KCUL Ft. Worth, Tex. 50000d | WOWI New Albany, Ind. 1000d | | gy P shn'mm':k Tox. 250d WHKDL Ciarksdale, Miss, 1000d
KGBC Gaiveston, Tex. 1000| KMCD Fairfleld, lowa 250d | KBGO Waeo, Tex Tooo | WFFF Columbia, Miss. 500d
KBVU Bellevue, Wash. 1000| KIF] Webster City, lowa 250d | wiLA Dnnvlile Va 1000d KATZ St. Louis, Mo. 5000
WTKM Hartford, Wis, 500d| KNDY Marysville, Kans, 250d | wpUV pu",”' Va, d &;‘I(;r# IJ"I:'“T “::‘:ty o %33:
w b b O ebraska ., r.
1550—193.5 (R b b 250d | WTTN Watertown, Wis. 10003 kRS superior, Nebr. d
CBE Windsor, Ont. 10000 | WABL Amite, La. 0d | 1590—188.7 WMCR Oneida, N.Y. 1000d
WBHM Birmingham, Ala. 50000d | KLLA Leesville, La, 1000 . WLNG Sag Harbor, N.Y. 500
WAAY Huntsville, Ala. 5000 | KMAR Winnsboro, La, 1000 | WATM Atmore, Ala, d| WXKW Troy, N.Y, 500d
WMOE Mobile, Ala. 50000d | WAQE Towson, Md, 5000d | WV NA Tuscumbia, Ala. '5000d | WWRL Woodside, N.Y. 50000
KFIF Tueson, Ariz. 50000d | WPEP Taunton, Mass, 1000d { KPBA Pine Bluff, Ark, 1000d | WGIV Charlotte, N.C. 1000
KXEX Fresno, Calif. 500d | WMLO Beverly, Mass. 500d | KLIV San Jose, Calif. 5000 | WIDU Fayetteville, N.C. 1000d
KKHI San Fran., Calit. 10000\ WDEW Westfieid, Mass.  1000d [ KUDU Ventura, Calif. 1000 | WFRC Reidsville, N.C. 1000
KDAB Arvada, Colo. 10000d | wMRP Flint, Mich. 1000d | KCIN Victorville, Calif, 500d | WKSK W. lefferson, N.C. 1000d
WRIZ Coral Gables, Fla, 10000d| wFUR Grand Rapids, WBRY Waterbury, Conm, 5000 KDAK Carrington, N,Dak,  500d
WORT New Smyrna Beh., Fla. 250 Michigan 1000d | WOWY Clewiston, Fla. 500d | WAQI Ashtabula, Ohio 1000d
WYOU Tampa, Fla, 10000d | KUXL Golden Valley, Minn, 500d | WILZ St. Petersburg Beach, WBLY Springfield, Ohio  1000d
WSMA Smyrna, Ga. 10000d | WONA Winona, Miss. 1000d Florida 1000d | WTTF Tifin, Onio 500d
WIIL Jacksonville, 111, 1000d | KLEX Lexington. Mo, 250d | WELE S. Daytona Beh., KUSH Cushing, Okla. 1000d
WCTW New Castle, Ind. 250 | WAFS Amsterdam, N.Y. 1000 Fla. 1000d | KASH Eugene, Oreg. 5000
KIWA Sheldon, lowa 500d | WFLR Dundee, N.Y. 1000d | WALG Albany, Ga, 1000 | KSTH St. Helens, Oreg. 1000d
KEDD Dodge City, Kans, 1000d|wBUZ Fredonia, N.Y. d | WLFA Lafayette, Ga. 5000d | WHOL Allentown, Pa, 00d
WIRV lrvine, Ky. 1000d | WAPC Riverhead, N.Y. WTGA Thomaston, Ga. 500d | WEZN Ellzabethtown, Pa.  500d
. WTLK Taylorsville, N.C. , d| WFIS Fountaln lnn, 8.C.  1000d
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Ke. Wave Length W.P.

WKBJ Milan, Tenn, 1000¢d | KWEL Midland, T

Ke. Wave Length w.pP.
WHBT Harriman, Tenn, 5000d | KBOR Brownsville, Tex, 1000

KBBB Borger, Tex. 500d) KCFH Cuero, Tex, 500d

U. S. and Canadian AM Stations by Location

Abbreviations: C.L., call letters; Kc., frequency in kilocycles; N.A., network affiliation—A: American Broadcasting Co.;
C: Columbia Broadcasting System, Inc.; M: Mutual Broadcasting System; N: National Broadcasting Co., Inc.

Location C.L. Ke. N.A.

Abbeville, Ala, WARI1 1480

Abbeville, La, KROF 960
Abbeville, §.C. WABYV 1590
Abbottsford, B. C. CFVR 250
Aberdeen, Md. WAMD 970
Aberdeen, Miss, WMPA (240
Aberdeen, 8. Dak. DLE 1420

K
KSDN 0 A
KXRO 1320
Aberdeen, Wash. KBKW 1450
Abilens, Tex, KRBC 1470 A
KCAD 1560
KNIT 1280
KWKC 1340 M
Abingdon, Va, WBBI 1230
Ada, Okla, KADA 1230 A
Adel, Ga, WAAG 1470
Adrian, Mleh, WAB)J 1450 A
Aguadilla, P,R, WABA 850
WGRF 1340
Ahoskie, N.C, WRCS 970
Aiken, §.C. WAKN 990
WLOW 1330 D
Altkln, Minn, KKIN 1000 D
Akron, Ohio WAKR 1590 A
WADC 1350 C
WCUE (150 M
WHLO 640 M
Alamogordo, N.M. KALG 1280 M
KRAC 1270
Alamesa,Colo, KGIW 1450 M
Albany, Ga, WALG 1590 A
WLYB 1250
WGPC 1450 C
WJAZ 960
Albany, Ky, WANY 1390
Albany, Minn. KASM (150
Albany, N.Y. WABY 1400
WOKO 1460 M
WPTR 1540 A
WROW 390 C
Albany, Ores. KWIL 790 M
KRKT 990
Albemarle, N.C, WABZ 1010
WZIKY 1580
Albert Lea, Minn, KATE 1450 A
Albertville, Ala. WAVU 680
Albion, Mich, WALM 1260
Albuquerque, N.M. KABg 1350
KDEF 1150 A
KGGM 610 C
KOB 770 N
KQEO 920 M
KARA 1310
KVOD 730
KLOS 1450
KMNF 520
KRZY 1580 A
Aleoa, Tenn, WEAG (470
Alexander City, Ala.
WRFS 1050
Aiexandria, La, KALB 580 A
KDBS 1410
KSYL 970 N
Alexandria, Minn. KXRA 1230 A
Alexandria, Va, WPIK 780 M
Al owa KLGA 1600
Alice, Tex, KOPY 1070
Allegan, Mich, WDWE 1580
Allentown, Pa. WHOL 1800
WAEB 790
WKAP 1320
WSAN (470 N
Alllance, Nebr. KCOW 1400
Alliance, Ohio WFAH 1810
Alma, Ga. wCQs 1400
Alma, Mich, WFYC 1280
Alpena Townshlp, Mich.
WATZ 1450
Alpine, Tex. KVLF (240 M
WKDE 1280
WOK2Z 1570
CFAM 1290
WFBG 1280 N
WRTA 1240 A
WVAM 1430 C
Alturas, Calif, KCNO 570
Altus, Okla. KWHW 1450
Alva, Okila. KALvV 1430
Amarillo, Tex. KBUY 1010 M
KFDA 1440 A
KGNC 710 N
KIXZ 940 C
KRAY 1860
KZIP 1310
Ambridge, Pa, WMBA (460
Amerleus, Ga. WDEC 1290
Ames, lowa KSAl 1430
WOl 640
Amherst, Mass, WTTT 1430
Amherst, N.8. CKDH 1400
Amherst, N WUFO (080
Amite, La WABL (570
Amory, Miss. WAMY 1580
Amos, Que, CHAD (340
Amsterdam, N.Y. WAFS 1570
WCSS 1490

Location

C.L. Kc. N.A.

Anaconda, Mont. KANA 580
Anacortes, Wash. KAGT 1340
Anahsim, Calif. KEZY 1190 '
Anchorage, Alaska KBYR 1270
KFQD 730 C-A
KENI 550 A-M-N
Andalusla, Ala. WCTA 920
Anderson, Calif.  KPON 1580 !
Anderson, Ind. WHUT 1470 M
WHBU 1240 C
Anderson, 8.C. WAIM 1230 C
WANS 1280 M
Andrews, Tex. KACT 1360
Annapolis, Md.  WANN 1190
WABW 810
WNAYV 1430
Ann Arbor, Mich. WHRYV 1600 M
WPAG 1050
Anna, I, WRA) 1440
Anniston, Ala, WANA 1490
WONG 1450 A
WHMA 1880
Anoka, Minn. KANO 1470
Ansonfa, Conn.  WADS 690 M
Antigo, Wis, WATK 900
Antigonish, N.§. CJFX 580
Apollo, Pa, WAVL 910
Apopka, Fla, WVCF 1520
Apple Valley, Cal. KAVR 960
Appleton, Wis, WAPL 1570
WHBY 1230 M
Arab, Ala, WRAB 1380
Arcadia, Fla, WAPG 1480
Arcata, Callf, KENL 1340
Ardmore, Okla. KVSO 1240 A
Arecibo, P.R. WCMN 1280
WMIA 1070
WNIK 1230
Argentia, Nfid. VOUS 1480
Arkadelphla, Ark. KVRC 1240 M
Arkan. City, Kans. KSOK 1280
Arlington, Fla, warty 1220
Arlington, Va, WAVA 780
WEAM (390
Artesia, N.M. KSVP 990 M
Arvada, Colo, KDAB 1550
Arroyo Grande, Calif,
KCGH 1280
Ashburn, Ga, WMES 1570
Asbury Park, N.J. WILK i3I0
Asheboro, N,C. WGWR 1260
Asheville, N.C. WISE 1310
WLOS 1380 N-M-A
SKY 1230
WNC 570 C
Ashland, Ky. CMI 1340 C
TCR 1420
Ashland, Ohlo NCO 1340
Ashiand, Oreg. WIN 1400 M
RVC 1350
Ashland, va, IVE 1430
Ashland, Wis, ATW 1400
Ashtabula, Ohio AQl |

Aspen, Colo.
Astoria, Oreg.

Atchison, Kans,
Athens, Ga.
Athens, Ohlo

Athens, Tenn,
Athens, Tex.

OrxgO>rEpnd
CrcanSrarnzm
Xmocxmzn,.cm,-ooo_
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Atlanta, Ga. PLO 590 C
WAKE 1840
WAOK 1380
WERD 860
WGKA 1600
WGST 920 A
WIIN 970
waxi 790
WSB 750 N
WYZE 1480 C
Atlanta, Tex. KALT 900
Atlantie, lowa KJIAN 1220
Atlantic Beach. Fla. WKTX 1600
Atlantic City, N.J. WFPG 1450 C
WLDB 1490 A-M
WMID 1340 A
Atmore, Ala. WATM (590
Attleboro, Mass, WARA 1320
Auburn, Ala, WAUD 1230 A
Auburn, Calif, KAHI 950
Auburn, N.Y, WMBD 1340 M
WAUB (1590
Auburn, Wash, KASY 1220
Auburndale, Fla. WTWB 1570
Auburndalo, Wis, WLBL 930
Augusta, Ga. WAUG 1050
WBBQ 1340 M
WBIA 1230 N
WGAC 580 A
WRDW (480 C
Aupusta, Malne WRDO 1400 N
WFAU 1840 M

Ke. Wave Le

KMAE McKinney,
KOGT Oraage, Te
KBBC Centerville,

ngth W.P,
Tex. 1000d
x. 1000

Utah 1000d

Location C.L. Ke. N.A,

Aurora, Coln.
Aurora, (IL

Aurora, Mc,
Austin, Minn,

Austin, Tex,

Avalon, Callf.
Avon Park, Fla.

KOS| 1430 M

:1] 0
WAVP 1890

Avondale Estates, Ga. WAVO 1420
DE 1340

Aztee, N. Mex.
Babylon, N.Y.

Bad Axe, Mich,
Bainbridge, Ga.

Baker, Oreg.
Bakersfield, Calif.

Bellingham, Wash,

KN

KLYD 1350
KWAC 1490
KPMC 1560 A
KPUG 170 M

Baldwinsville, N.Y. WSEN 1050

Ballinger, Tex, KRUN 1400
Baltimore, Md. WBAL 1090 N
WBMD 750
WCAO 600
WCBM 680 C
WFBR 1300
WITH 1250 M
WSID 1010
WWIN 1400 A-M
Bambere, 8.C. WWBD 790
Bangor, Malne WABI 98I0 A-M
WGUY 1250 C
WLBZ 620 N
Bananing, Calif, KPAS 1490
Barboursviile, Ky. WBVL 950
Bardstown, Ky, WBRT (320
Barnesboro, Pa, WNCC 950
Barnwell. 8.C, WBAW 740
Barrs, Vt. WSNO 1450
Barrie, OMR, CKBB 950
Barstow, Callf, KWTC 1230 A
KIOT 1310
Bartlesville, Okla, KWON 1400 M
Bartow, Fla, WBAR (460
Bassett, Va. woDY 800
Bastrop, La KTRY 730
KvOB 1340
Batavia, N.Y, WBTA 1490 M
WBLR 1430
KBTA 1340
[ WBLE 1290
ath, Maine wiJTO 730
Bath, N.Y. WFSR 1580
Bathurst, Nfid, CKBC 1360
Baton Roume, La, WAIL 1460 M
WYNE 1550
WYNK 1380
WIBR 1300
WJBO 1150 N
WLCS 910
WXOK 1260
Battle Cresk, Mich. WBCK 9
WELL 1400 A
Bnlg Ga, WHAB 1260
Bay City, Mleh, WBCM (440 A
WWBC 1250
Bay Clty, Tex. KIOX 1270 M
Bay Minette, Ala. WBCA 1150
Bayamon, P.R. WRS) 1560
Baytown, Tex, KWBA (360
Beacon, N.Y, WBNR 1260
Beardstown, I, WRMS 790
Beatrice, Webr., KWBE 1450
Beaufort, N.C. WBMA 1400
Beaufort, S.C. WBEU 960
WwWSIB 1490
Beaumont, Tex, KFDM 560
KPYC 1450
KTRM 990
Beaver Dam, Wis, WBEV 1430
Beaver Falls, Pa. WBVP 1230
Beckley, W. Va. WwWILS 560 C
WWNR 620
Bedford, Ind. WBIW 1340
Bedford, Pa, WBFD 1310
Bedford, WBLT 1350
Beeville, KIBL 1490
N b KARS 860
o. Mont, KGVW 630
, Ohio WOMP 1290 M
Bellefontaine, Ohlo WOHP 1390
Bellefonte, Pa, WBLF 1330
Bell Foureche, S.Dak. KBFS 1450
Belle Glade, Fla, WSWN 900
Belleville, Ont. ciBQ 800
Belleville, 11, WIBV i260

Ke. Wave Length w.pP.

WHLL Wheeling, W.Va, 50004
WCWC Ripon, Wis, 5000d

Location C.L. Kc. N.A.
Bellevue, Wash, KFKF 1330
KBVYU 1540
Bellingham, wWash, KPUG 1170 M
KGMI 790 A
KOQT 1550
Bellingham- Ferndale, Wash,
KENY 930
Belmont, N.C. WCGC 1270 M-A
Beloit, Wis. WGEZ 1490 M
BEL 1380
Eelton, 8.C. WHPB 1890
Eelton, Tex. KTON 940
Eelzoni, Miss, WELZ 1460
Bemid|l, Minn, KBUN 1450 M
Bend, Orey. KBND 1110 A
KGRL 940
Bennetsvlile, 8.C. WBSC 1550 M
Bennington, Vt.  WBTN 1870
Benson, Minn, KBMO 1290
Benson, N.C. WPYB 1580
Benton, Ark, KBBA 690
KGKO 1600
Benton, Ky, WCBL 1290
Benton Harbor, Mich. WHFB 1060
ger:clcy.s(:lllll. o \.I(RE 1400
erkeley Springs, W.Va,
WCST 1010
Berlin, N.H. WMOU 1230
WBRL 1400
Berry Hill, Tenn. WVOL 1470
Berryviile, Arl KTHS 1480
Berwick, Pa. WBRX 1280
Bessemer, Ala, WYAM 1450
Bethesda, Md. WUST 1120
Bethliehem, Pa, WGPA 1100
Beverly, Mass, WMLO 1570
Biddeford, Malne WIDE i400 M
Big Delta, Alaska WXLL 980
Blg Lake, Tex. KBLT 1290
Bis Rapids, Mieh, WBRN 1460
Big Spre.. Tex. KBST 1490 A
KHEM 1270
KBYG 1400 M
Blg Stone Gap, Va. WLSD 1220
Bitoxl, Miss. WLOX 1430 M
WVMI 570
Blllings, Mont, KBMY (240 M
KGHL 790 N
KODK 9870 C
KOYN 810
KURL 730
Binghamton, N.Y. WINR 680 N
WKOP 1360 M
WNBF 1290 C
Birmingham, Ala, WAPI 1070 N
WBHM 1550
WBRC 960 A
WCRT 1260 A
WEZB 1220
WENN (320 M
WATV 9800 C
WSGN 610
WYDE 850
WVOK 690
3isbee, Arlz. KSUN 1230 A
Bishop, Calif, KIBS 1230 A
Bishopville, 8.C. WAGS 1880
Bismarck, N.Dak. KFYR 550
KQDI 1350
Bismarck-Mandan, N.Dak,
KBOM (1270
Black Mountaln, N.C.
WBMT 1350
WFGW 1010
Black Rlver Falls, Wis.
WWIS 1260
Blackfoot, Idahe KBLI 690
Blackshear, Ga. WBSG 1350
Blackstone, Va, WKLV 1440
Blackwell, Okla. KLTR 1580
Blaine, Wa KAR! 550
Blakely, WBBK 1280
Blanding, Utah KUTA 790
Blind River, Ont. CINR 730
Bloomington, I, WJBC 1230 A
Bloomington, Ind. WTTS 1370 A
Bloomsburg, Pa. wcl'.‘l'd‘ 930

WH 550
Blountstown, Fla, WKMK 1370
Blue Earth. Minn, ‘IV(CLN 1560

Bluefleld. W.Va. IS 1440 N
WKOY 1240 M
Blythe, Callf, KYDR 1450 A
Blylheville, Ark, KLCN 810
Boaz, Ala, WBSA 1300
Boca Raton, Fla. WFSG 730
Bogalusa, La, WIKC 1490 N
wBOX 820
Boise, Idaho KATN (010
KBO! 950 C
KEST 7980
KGEM 1140 M
KIDO 630 N
- KYME 7
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Locotion C.L. Kec. N.A.
Bolivar, Mo. KBLR 1550

bouvar, Tenn. WwBOL 1560
Bonham, Tex. KFYN 1420
Boone, lowa KFGQ 1260
KWBG 1590
Boone, N.C. WATA 1450
Boonville, ind, WBNL 1540
Boonville, Mo, KWRT 1370
Booneville, Miss, WBIP 1400 A
Boonville, N.Y. WBRV 900
Borger, Tex. KHUZ 1490 M
KBBB 1600
Boston, Mass, WBZ 1030
WCOP 1150
WILD 1090
WNAC 680
WEZE 1260 N
WEE) 590 C
WHOH 850
WMEX 1510
WORL 950 M
Boulder, Coio, KBOL 1490
KDEY 1360
Bowie, Tex, KBAN 1410
Bowling Green, Ky, WKCT 930 A
WBGN 1340
WLBJ) (410 M
Bowl. Green, Ohio Y/MGS 730
Boynton Beach, Fix,
w222 1510
Bozeman, Mont, KXXL 1450 N
KBMN 1230
Bradbury Hats., Md.WPGC 1580
Braddoek, Pa, WLOA 1550
Braddocks Heights, Md,
WMHI 1370
Bradenton, Fla, WTRL 1490
WBRD 1420
Bradford, Pa. WESB 1490 M
Brady, Tex, KNEL 1490
Brainerd, Minn, KLIZ 1380
Brampton, Ont. CHIC 790
Brandon, Man, CKX 1150
Branson, Mo, KBHM 1220
Brantford, Ont, CKPC 1380
Brattieboro, VL. WTSA 1450 N
WKVT 1490
Brawiey, Calif. KROP 1300 A
Brazil, ind, WwBZI 1380
Breckenridge, Minn, KBMW (450
Breckenridge, Tex. KSTB 1430
remen, Ga. WWCC 1440
remerton, Wash, KBRO 1490
Brenham, Tex, KWHI 1280
revard, N.C. WPNF 1240 M-N
Brewster, N.Y, WBRW 1510
Brewton, Ala, WEBJ 1240 M
Bridgeport, Ala. WBTS 1480
Bridgeport, Conn. WICC 600 M
WNAB 1450 A.-M
Bridgeton, N.J. WSNJ 1240 M

Bridgewater, N.S. CKBW 1000
Brigham City,Utah KBUH 800
Brighton, Colo. B

Brinkiey, Ark.
Bristol, Conn.

£x%
@

-

2z
&
-~
o

Bristol. Tenn, WOPI 1490 N
WYKE 1550
Bristol, Va, WCYB 690 A
WFHG 980 M
Brockton, Mass, WBET 1460
WOKW 1410
Broekviile, Ont, CFJR 1450
Broken Bow, Nebr. KCNJ 1280
Brookfield, Mo. KGHM 1470
Brookhaven, Miss. WCH) 1470
WIMB 1340 M
Brookings, Oreg. KURY 910
Brookings, S.0ak. KBRK 1430
Brookline, Mass. WBOS 1600
Brooksville, Fla, WWIB 1450
Brownfleld, Tex. KTFY 1300
Brownsville, Tex. KBOR 1600 A
Brownwood, Tex. KBWD 1380 M
KEAN 1240
Brunswick, Ga. WGIG 1440 A
WMOG 1490
Brunswick, Maine WCME 900
Bryan, Ohio WBNO 1520
Bryan, Tex, KORA 1240 M
WTAW 1150
Buckhannon, W.Va. WBUC 1460
Bucyrus, Ohio WBCO 1540
Buffale, N.Y. WBEN 930 C
WYSL 1400
WEBR 970 M
WGR 550 N
WKBW (520 N
WWOL 1120 A
Buffale, Wyo. KBBS 1450
Buford, Ga, WDMF 1460
Burbank, Calif. KBLA 1500
Burley, idaho KBAR 1230 A.M
Burlington, lowa KBUR 1490 A
Burlington, N.C. WBBB 920 M
WBAG_ 150
Burlington, Vt. wDOT 1400
WJIOY 1280 A
WVMT 620 N
Burnett, Tex. KTSL 1340
Burns, Oreg KRNS 1230
Butler, Ala, WPRN 1240
Butier, Mo, KMAM 1530
Butier, Pa. WBUT 1050
WISR 680
Butte, Mont. KBOW 1490 C
KOPR 550 M
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Location

Cabano, Que.
Cadillae, Mich.
Caguas, P.R.

Cairo, Ga,
Cairo, IlI.
Calais, Maine
Caldwell, Idaho

Calera, Ala,
Calexico, Calif,
Calgary, Alta,

Calhoun, Ga,
Cambridge, Md.

Cambridge, Mass,

Cambridge, Ohio
Camden, Ark.
Camden, N.J,

Camden, $. C.
Camden, Tenn.
Cameron, Tex,
Camilla, Ga.
Campbeil, Ohio

Campbelisvilie, Ky,

Campbelliton,
Camrose, Alta
Canandaigua,

Canonsburg,
Canton, Ga,
Canton, 11,
Canton, Miss.
Canton, N.C,
Canton, Ohio

Canyon, Tex.

Cape Girardeau, Mo,

Carbondale, 111,
Carbondale, Pa.
Caribou, Maine
Carlisle, Pa.
Carlsbad, N.Mex.

Carmel, Calif.
Carmi, i1,
Carnegle, Pa,
Caro, Mieh,

.Y

Cannon_City. Colo.

C.L. Ke. N.A.
KXLF 1870 N
CJAF 1340
WATT 1240 M
WNEL 1430
WVIP 1110
WGRA 790
WKRO 1490
waby 1230 N
KCI0 1490
KBGN 910
WBYE §370
KICO 1490 A
CFAC 960
CBX 1010
CFCN 1060
CKXL 1140
WCGA 900
WCEM 1240
WTAO 740 A
WILE 1270
KAMD 910
WCAM 1310
WKDN 800
WACA 1590
WFWL 1220
KMIL 1330
WCLB 1220
WHOT 1330
WTCO 1450
. CKNB 950
CFCW 790
WCGR 1550
KRLN 1400 M
WARO 540
WCHK 1290
WBYS 1560
wDOB 1370
WWIT 970
WCNS 900
WHOF 1060
WHBC 1480 A
KCAN 1550
KFVS 960
KGMO 1550
WCIL 1020
WCDL 1440
WFST 600
WHYL 960
KAVE 1240 C
KPBM 740
KRML 1410
WROY 1460
WZUM 1590

£
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1360
Carrington, N.Dak. KDAK 1600
Carrizo Springs, Tex. KBEN 1450

Carroll, lowa
Carroliton, Ala,
Carroliton, Ga,
Carroliton, Mo.
Carson City, Nev,
Cartersville. Ga.

Carthage, |1,
Carthage, Mo.
Carthage, Tenn,
Carthage, Tex.

KGAS |
Caruthersville,. Mo, KCRV 1370

KCIM 1380

KAOL 1430
KPTL 1300
WBHF 1450
WKRW 1270

WRKM 1350

Casa Grande, Ariz. KPIN 1260
KTw

Casper, Wyo.

Cayee, S.C,
Cedar City. Utah

Cedar Falls, lowa KCFI 1250
Cedar Rapids, Io\nKKCRG 1600

Cedartown, Ga.
Celina, Ohio
Center, Ala.

Center, Tex.
Centerville, lowa
Centerville, Miss.

Centerville, Tenn.

Centerville, Utah

Central City, Ky.

Centralia, 111,

Centralia & Chehali
Wash

ash,
Centreville, Miss.
Chadburn, N.C.
Chadron, Nebr,
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WVOE 1590
KCSR 610

Chambersburg, Pa, WCHA 800
WC

Champaign, 1Il,
Chanute, Kans,

Chapel HIll, N.C. WCHL 1360
i 1560

Chardon, Ohio
Charleroi, Pa,

WESA
Charles City, lowa I&CHA 1580

Charleston, (Il.
Charleston, Mo,
Charleston, S.C.

Charieston, W.Va,

Charlotte, Mich,
Charlotte, N.C.
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Location

Charlotte Amalie,

C.L. Ke. N.A.
WGIV 1800
WKTC 1310

WS0C 930 M
WIST 1240 N
WWOK 1480

V.l
WBNB 1000
WSTA 1340
1000

WBNB
Charlottesville, Va, WCHV 1260 A

Charlottestown, P.

Chase City, Va.
Chatham, Ont,

WELK 1010

g WINA 1400 M

""CFCY 630

WMEK 980
630

CFCO
Chattancoga, Tenn. WMOC 1450 M
WAPO 1150 A-M

Cheboygan, Mich.

Checktowaga, N.Y.

Chehails, Wash,
Chelan, Wash,
Cheraw, S.C.
Cherokee, lowa
Chester, lil,
Chester, Pa,

Chester, 8,C.
Cheyenne, Wyo,

Chicago, 1.

Chieago Hats., .

Chiekasha, Okla.
Chico, Calif,

Chicopee, Mass.
Chicoutiml, Que,

Childress, Tex,
Chillieothe, Mo,
Chiilicothe, Ohlo

Chilliwack, B.C.
Chipley. Fia.

Chippewa Falls, W
Christlansburg, Va.

Christiansted, V,

Chureh Hill. Tenn,

Churehill, Man,

ieero, (I,
Cincinnati, Ohlo

(<]

Clanton, Ala.
Clare, Mich,
Claremont, N.H,
Claremore, Okla.
Clarion, Pa.
Clarksburg, W.Va.

Clarksdale, Miss,

Clarksville, Ark.
Ciarksville, Tenn,

Clarksvills, Tex.
Claxton, Ga.
Clayton, Ga.
Clayton, Mo.

Clayton, N.Mex,
Clearfield, Pa.
Clearwater, Fla.

Cleburne, Tex.
Clermont, Fla.
Cleveland, Ga.
Cleveiand, Miss.

Cleveiand, Ohlo

Cleveland, Tenn,

Cleveland, Tex,
Cleve. Hpts., Ohlo
Clewiston, Fla.
Clifton, Arlz,
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WIMO 1490 A
w
KCLF 1400 A

Clifton Forge, Va, WCFV 1230 M

Location

Clincho, Va,
Clinton, 1),
Clinton, lowa

Clinton, Mo,

Clinton, N.C.
Clinton, Okla,
Clinton, S,C.

Clinton, Tenn,
Cloquet, Minn,
Clovis, N.Mex,

Coachella, Calif.
Coalinga, Calif,
Coatesville, Pa,
Cocoa, Fla,

goeoa Beach, Fla,

Coiby, Kans,
Coldwater, Mich,
Coleman, Tex.

Colfax, Wash,
College Park, Ga,
Colonial Heights,

ody, Wyo, Kobi 1

Coeur d’Alens, Ida. KVNI 1240 M

Coffeyville, Kans. KGGF 690 A
KXXX

C.L. Kc. N.A.
WDIC 1430
WHOW 1520
KCLN (390
KROS 1340
KDKD 280
WRRZ 880 A
KWOE 1320
WPCC 1410

WTVB (1590
KSTA 1000
KCLX 1450
WEAD 1570
Va,

WPVA 1290

Colorado City, Tex. KVMC 1320
Colo. Sprgs., Colo. KRDO 1240

Columbia, Ky.
Columbia, Miss,
Columbia, Mo,

Columbla, Pa,
Columbia, S.C.

Columbla, Tenn,

Columbus, Ga.

Columbus, Ind.
Columbus, Miss,

Columbus, Nebr,
Columbus, Ohlo

Colville, Wash,
Comanehe, Tex,
Commerce, Ga,
Concord, Calif.
Coneord, N.H
Concord, N.C.
Concordia, Kans

Conneaut, Ohio
Connellsville, Pa.
Connersville, Ind.
Conroe, Tex.
Conway, Ark.

Conway, N.H.
Conway, $,C.
Cookeville, Tenn,

Coolidge, Ariz.
Coos Bay, Orep.

Copper Hill, Tenn. WL

Coquille, Oreg.

Coral Gables, Fla.

Corbin, Ky.

Cordele, Ga.
Cordova, Alaska
Corinth, Miss.
Cornelia. Ga.

Corner Brook, Nfld.

Corning, Ark,
Corning, N.Y.

Cornwall, Ont,
Corona, Callf,

Corry, Pa,
Corsicana, Tex,
Cortez, Colo.
Cortiand, N.Y.
Corvallis, Oreg.

Coshoeton, Ohle
Cottape Grove, Ore.
Cottonwood, Arlz,
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Location C.L. Kc. N.A.

Coudersport, Pa,

Council Bluffs, lowa

Courtenay, B.C. CFCP (440
Covington . WGFS 1430
Covingto . ARB 730
Covington, Tenn. WKBL 1250
Covington, Va, WKEY 1340 A
Cowan, Tenn, WZYX 1440
Colo, KRAI 550
rook, B.C CKEK 570
e, Tex. KCRR 1380
Crescent City, Calif. KPLY 1240
KPOD 1310
Croston, lowa KSIB 1520
Crestview, Fla. WCNU 1010
WISB 1050
Crews, Va. WSVS 800
Crockett, Teox. KIVY 1290
Crookston. Minn. KROX 1260
Crossett, Ark. KAGH 800
Crossville, Tenn. WAEW 1330
Crowley, La, KSIG 1450 M
Cuero, Tex. KCFH 1600
Cullman, Ala, WFMH 1460
WKUL 1340
Culpeper, Va. WCVA 1430 M
Cumberiand, Ky. WCPM 1280
Cumberland, Md. WCUM 1230 C
wTBO 1450
Cummings, Ga. WSNE 1410
Cushing, Okia. KUSH 1600
Cuyahoga Falls, Dhio
WCVE 1150
Cypress Gardens, Fla. WGTO 540
Cynthiana, Ky. WCYN 1400
Dade City, Fla. WOCF 1350
Dadeville, Ala, wDVvVC 910
Dalhart, Tex, KXIT 1410
N.C. WAAK 9860
Da Oreg. KROW 1460
Dailas, Tex. KRLD 1080 C
KIXL 1040
KSKY 660
KLIF 1190
WFAA 570 A
WFAA 820 N
KBOX 1480
WRR 1810 M
The Dalles, Oreg. KACI 1300
KODL 1440 A
Daiton, Ga. WBLJ 1230 M
WRCD 1430
Danbury, Conn. WLAD 800
Danviile, 11l WOAN 1490 C
WITY 980
Danville, Ky, WHIR 1230 M
Danville, Va. WBTM 1330 A
WYPR 970
WDVA 1250 M
WILA 1580
Darlington, S.C. WDAR 1350
Dartmouth, N. S. CFDR 790
Dauphin, Man, CKDM 730
Davenport, lowa WOC 1420 N
KWNT 1580
KSTT 1170 M
Dawson, Ga. wDWD 9890
Dawson, Yukon T. CFYT 1230
Dawson Creek, B.C, CIDC 560
Dayton, Ohio WHIO 1290 C
WING 1410
WONE 980
WAVI 1210
Dayton, Tenn. WDNT 1280
Daytona Beach, Fla.
WNDB 1150 M.A
WMF) 1450
WROD 1340
Deadwood, §.Dak. KDSJ 980
Dearborn, Mich. WKMH 1310 M
Decatur, Ala. WHDS 800
WAIF 1490
WMSL 1400 M
Decatur, Ga, WGUN 1010 A
Decatur, i, wDZ 1050
WS0Y 1340 C
Decorah, lowa KDEC 1240
KWLC 1240
Deer Lodge, Mont. KDRG 1400
Deerfield, Va. WABH 1150
Defiance, Ohio WONW 1280
De Funiak Springs, Fla.
wWDSP 1280
WZEP 1460
De Kalb, t11, WLBK 1360
De Land, Fla, WJBS 1490
w000 1310
Delano, Calif. KCHJ 1010
Delaware, Ohio WDLE 1550
Deiray, Beh., Fla. WDBF 1420
Del Rio, Tex, KDLK 1230
Delta, Colo, KDTA 1400
Deming, N.Mex. KOTS 1230
Demopolis. Ala. WXAL 1400 M
WIWT 1350
Denham Sprgs., La. WLBI 1220
Denison, lowa KDSN 1580
Denison, Tex. KDSX 950
Denton, Tex. KDNT 1440
Denver, Cole, KDEN 1340
KFML 1390
KHDW 630 A
KIMN 9850 A
KLIR 9890
KLZ 560 C
KBTR 710
KOA 850 N

Location

C.L. Kc. N.A.

KPOF 910
KFSC 220
KTLN 1280
Denver City, Tex. KKAL (580
Ue Queen, Ark, KDQN 1390
DeRidder, La, DLA 1010
Des Moines, lowa KCBC 1390 A
KIDA 940 M
KRNT 1350 C
KSO (460
KWKY IS0 M
WHD 1040 N
Detroit, Mich, WCAR 1130
WiBK 1500
WILB (400
WIR 760
WW) 950 N
WXYZ 1270 A
Detroit Lakes, Minn.
KOLM 1340
Devils Lake,N.Dak.
KDLR 1240 M
Oexter, Mo. KDEX 1590
Oiboll, Tex. KSPL 1260
Oickinson, N.Oak. KDIX 1230
Oickson. Tenn. WDKN (260
Dillon, Mont. KDBM 800
Dillon, 8.C. WDSC 800 A
Dinuba, Calif. KRDU 1130
Dixon, 1, WIXN (460
Dodge City, Kans. KGNO 1370 M
KEOO 1550
Donaldsonville, Ga, WSEM 1500
Ooniphan, Mo, KOFN 1500
Dothan, Ala. WAGF 1320
WDIG 1450 M
WOOF 560
Douglas, Ariz. KAWT 1450 M
KAPR 930
Douglas, Ga, WDMG 860
WOKA 1310
Douglas, Wyo. KWIV 1050
Dover, Del, WOOV (410 M
WKEN 1600 A
Dover, N.H, WTSN (270
Dover, N.J. WRAN 1510
Dover, Ohio WIER 1450
Dowagiac, Mich, WDOW 1440
Doylestown, Pa, WBUX 1570
Drumhelier, Alta. CJDV 810
Drummondville, Que.
HRD 1340
Dublin, Ga. WMLT 1330
WXL 1230
Du Bols. Pa. WCED 1420 C
Dubuque, lowa KDTH 1370 A
WDBQ 1490 M
Duluth, Minn, KDAL 610 C
WEBC 560
KAOH 1390
Dumas, Tex. KDDD 6800
Dunean, Okia. KRHD 1350 M
Dundalk, Md, WAYE 860
WEBB 1360
Dundes, N.Y. WFLR 1570
Dunkirk, N.Y, WDOE 1410
Dunn, N.C. WCKB 780
Du Quoin, III, WODQN 1580
Durango, Colo. KIUP 930
KDGO 1240
Durant, Okla. KSFO 750
Durham, N.C. WDNC 620 C
WSRC 1410
WS8SB 1490
WTIK 1310 A
Dyersburg, Tenn. WDSG 1450
WTRD 1330
Eagle Pass, Tex. KEPS 1270
Eagle River, Wis. WERL 950
Easley, S,C. WELP 1360
E. Grand Forks, Minn.
KRAD 1590
Eastland, Tex. KERC 1590
€, Lansing, Mich. WKAR 870
E. Liverpool, Ohio WOH) 1490 A

East Longmeadow, Ma:

Eastman, Ga.
. Molin b

. Poin b
. St. Louis, 11,
Easton, Md,
Easton, Pa.

Eatontown, N.J,
Eau Claire, Wis,

Eau Gallie, Fla,
Ebensburg, Pa.
denton, N.C.
Edinburg, Tex,
Edmonds, Wash.
Edmonton, Alta,

=fingham, 1II.
a. Ala,

iberton, Ga.

El Cajon, Calif.

El Campo, Tex.

El Centro, Calif.

€l Dorado, Ark.

Edmundston, N.C.
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Location

Eldorado, Kans,
Eldorado Sorings,

Elgin, 111,
Elizabeth City, N.C

Elizabethton, Tenn

C.L. Kc. N.A,

KBTO 1360
Mo,

KESM 1580
WRMN (410
“WCNC 1240

WGAI 560 M
. WBEJ 1240

Elizabethtown, Ky. WIEL 1400

Elizabethtown, N,C.

WBLA (440
Ellzabethtown, Pa. WEZN 1600
Eilk City, Oxia, KBEK 1240
Elkhart, ind, WTRC 1340 N
WCMR 1270
Elkin, N.C, WIFM |
Elkins, W.Va, WDNE 12
ko, Nev. KELK (240 M
kton, Md. WSER 1550
{lensburg, Wash, KXLE 1240
lisworth, Me. WDEA 1370
Imira, N, Y, WELM 1410 A-C
WENY 1280 N
Eimira Heights-
Horseheads, N.Y.
WEHH 1590 M
El Paso, Tox. KROD 600 C
KELP 92
KHEY B!
KINT I;Q
KIZZ 1150
KSET 1340 M
KTSM 1380 N
El Reno, Ukla, KELR 14
Ely, Minn WELY (450 M
Ely. Nev, KELY 1230
yria, o WEOL 930
Eminence, Ky, WSTL 1600
Emporla, Kans, KVOE 1400
Emporia, Va. WEVA 860
Emporium, Pa. WLEM 1250
Endisott, N.Y. WENE 1430 A
Englewood, Colo. KGMC 150
Englewood, Fla, WENG 1530
Emd, Okia, KCRC 1390 A
KGWA 960 M
Enterprise, Ala. WIRB 600
Enterprise, Dreg. KWVR 1340
Ephrata, Pa. WGSA 1310
Ephrata, Wash. KULF 730
Erie, Pa. WWYN 1260 A
WICU 1330 N
WIET (400 M
WLEU 1450
Erwin, Tenn, WEMB (420
Escanaba, Mich, WDBC 680
WLST 600 A
Eseondido, Calif. KOWN 1450
Espanola, N, M. KDCE 970
Este Sask. CJISL 1280
sth 9, lowa KLIL 1340
towah, Tenn, WCPH 1220
Eufaula, Ala, WULA 1240 M
Eugene, Oreg. KORE 1450 M
KPIR |
KASH 1600 A
KATR (820
KERG 1280 C
KUGN 590 N
KWFS 1540
Eunlee, La. KEUN 1490 M
Eureka, Calif, KINS 980
KDAN 790
KREO 1480 M
Eustis, Fia WLCO 1240
Evanston, {1l WEAW 1330
WNMP 1590
Evanston, Wyo. KLUK 1240
Evansville, Ind, WROZ 1400
WGBF 1280 N
WIKY 820
WIPS 1330 A
Eveleth, Minn, WEVE 1340 M
Everett, Pa. wWwDS 1050
Everett, Wash, KRKO 1380
KWYZ 1230
Evergroen, Ala, WBLO 1470
Fairbanks, Alaska
KFAR 610 A-M.N
KERB 900 C-A
Fairbury, Nebr, KGMT 1310
Fairfax, WEEL 1310
Fairfield, 11 WFIW 1390
Fairfiold, Jowa KMCD 1570
Fairhope, Ala. WABF 1220
Fairmont, Minn, KSUM (370 M
t, N.C. WFMO 860
Fairmont, W,Va, WMMN 920 C
WTCS 1490 A
Falardo, P.R. wWMDD 1480
Falfurrias, Tex. KPSO 1260
Fall River, Mass. WALE 1400 M
WSAR 1480 A
Falis Chureh, Va. WFAX 1220
Falls City, Nebr. KTNC 1230

Fargo, N.Dak.

Farlbault, Minn,
Farmersville, La.
Farmington, Me.

Farmington. Mo,
Farmington, N.M,

Farmville, W.C.
Farmvllle, Va.
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KWYK 960
KRZE 1280
WFAG 1250
WFLO 870

Lecation C.L. Ke. N.A.
Farrell, Pa, WFAR 1470
Farwell, Tex. KZOL 1570

Fayette, Ala. WWWF 9890

Fayetteville, Ark. KHOG 1440
KFAY 1250 M
Fayetteville, N.C. WFAI 1230 C
WFNC 940 M
WFLB 1490 A
wIiDU 1800
Fayetteville, Tenn,
WEKR 1240 M
Fergus Falis, Minn.
KOTE 1250 M
Fernandina Beach, Fla.
WPAP (570
Ferriday, La. KFNV 1600
Festus, Mo, KICF 1400
KXEN 1010
Findlay, Ohlo WFIN 1330
Fisher, W.Va, WELD 690 A
Frtchburg, Mass. WEIM 1280 M
WFGM 960
Fitzeerald, Ga. WBHB 1240 M
Flagstaff, Ariz. KCLS 600 N
KFGT 1000
KJKJ (400
KVNA 690 A
KEOS 1290
Fiat River, Mo, KFMD 1240 M
Flin Flon, Man, CFAR 590
Flint, Mlch, WFDF 910 N
WTRX 1330 A
WAMM 1420
WMRP 1570
WKMF 1470 M
WTAC 600 A
wWTCB 990
Wi0l 1840 M
WOWL 1240 A
Fiorence, §.C. WiMX 970 A
WOLS 1230
WYNN 540
Floydada, Tex. KFLD 900
Fuley, Al WHEP 1310
Fond du Las, Wis, KFIZ 1450 8
Fardyee, Ark, XBJT 1570
Forest, Miss. WMAG 860
Forest City, N.C. WBBO 780
WAGY 1320
Ferost Grove, Oreg. KWAY (570
Farrest City, Ark. KXJK 850
F1. Atkinson, Wis. WFAW 940
1. Bragg, Calif. KDAC 1230
Ft, Collins, Colo. KCOL 1410 A
KZIX
Ft. Dodge, lowa KVFD 1400 M
KWMT 540 A
Ft. Frances, Ont, CFOB 800
Ft, Knox, Ky, WSAC 1470
Fr, Lauderdale, Fia. WFTL 1400
wWWwWiL 1580
F1, Madison, lowa KXGI 1360
Ft. Morgan, Colo. KFTM (400
Ft. Myers, Fla, WINK 1240 C
WMYR 1410
WXYC 1850
Ft. Payne, Ala. WFPA 1400
wzZ08 1250
F1. Pleree, Fla, WARN 1380
WIRA (400
Ft. Saint John, B.C.
CKNL 970
Fr. Seott, Kans, KMDO 1600
Ft, Simpson, NWT,
CFMR 1490
Ft, Smith, Ark. KFPW 1230 C
KFSA 950 A
KTCS 1410 M
KWHN (320
Ft, Stockton, Tex. KFST 860
Ft, Valley, Ga. WFPM 1150
Ft, Walton Beach, Fla.
WNUE (400
WFTW 1260
Ft. wayne, Ind. WGL 1250
WwWOwo 1190
WANE 1450 C
WKIJG 1380 N
Ft. wiiliam, Ont, CKPR 580
CILX 800
Ft. Worth, Tex. KJIM 870
KCUL 1540
KFIZ 1270
KNOK 970
WBAP 570 A
WBAP 820 N
KXOL 1360
Festoria, Ohio WFOB 1430
Fountain City, Tenn,
WFCT 1430
WROL 1490
Feuntain Inn, 8.C, WFIS 1600
Fowler, Calif. KLIP 1220
Framingham, Mass. WKOX 1190
Fsankfort, ind. WILO 1570
Feankfort, Ky. WFKY 1490 M
Franklin, Ky. WF KN 1220
Frankiin, La, KFRA 1390
Franklin, N.C, WFSC 1050
Feanklin, Pa, WFRA 1430
Franklin, Tenn, WAGG 95
Franklin, Va. WYSR 1250
Frederick, Md, WFMD 930 C

Frederick, Dkla, KTAT 1570
Frodericksburg, Tex.
KNAF 910 M
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Location C.L. Kc. N.A.|Location C.L. Kc. N.A. Location C.L. Kc. N.A.|Location C.L. Kc. N.A.
Fredericksburg, Va. WFVA 1230 A| Grand Haven, Mich. Hanover, Pa, WHVR 1280 Hoquiam, Wash KHOK 1560
WFLS 1850 WGHN 1370 | Hardin,"Mont.  KHON 1230 | Hornell, N.Y. ~ WWHG 1320
Fredericton, N.B, CFNB 550 Grand Island, Nebr, Hal , KY. WHLN 1410 o WLEA 1480 M
Fredericktown, Mo. KMM) 750 A| Harlingen, Tex. KGBT 1530 Hot Springs, Ark. KAAB 1340 A
KFTW 1450 KRG1 1430 Harriman, Tenn. WHBT 1600 ' : KBHS 590
Fredonja, N.Y, WBUZ 1570 Grand Junction, Colo, Harrisburg, 1Il.  WEBQ (2 KZNG 1470 M
Freeport, {1, WFRL 1570 KREX 820 G| Harrisburg, Pa. WHGB 1400 A| Hot Springs,
Freeport, N.Y.  WGBB 1240 KEXO 1230 A WCMB 1460 M S. Dak. KOBH 5
Freeport, Tex. KBRZ 1460 KSTR 620 WHP 580 C | Houghton, Mich WHOP 1908
Fremont, Mich.  WBFC (490 KWSL 1340 WKBD 1230 N | Houghton' Lake” Mith ' 00
WSHN 1550 Grand Prairie, Tex. Harrison, Ark, KHDZ 900 * "WHGR 1290
Fremont, Nebr, KHUB 1340 KPCW 730 Harrisonburg, Va. WHBG 1360 Houlton, Maine WHOU 1340
Fremont, Ohio WFRO 900 Grand Rapids, Mich. WSVA 550 N | Houma, La, KCiL
Fresno, Calif. KARM 1430 A WIEF 1230 G| Harrodsburg, Ky, WHBN 1420 | Houston, Miss, were 'S0 M
I1F 900 WFUR 1570 | Hartford, Conn, . WDRC 1360 C| Houston, Mo. KTBC 1250
KIRV 1510 WGRD 1410 WCCC 1290 M | Houston, Tex KCOH 1430
KEAP 980 WLAV 1340 A WPDP 1410 M-A : : KILT 610
KXEX 1550 WMAX 1480 M TIC 1080 N KNUZ 1230
KFRE 940 WO0O0D 1300 N | Hartford, Wis. WTKM 540 KODA 1010
KGST 1600 Grand Rapids, Minn, Hartselle, Ala. WHRT 860 KPRC 950 N
KMAK 1340 KDZY 1490 M | Hartsville, S.6. WHSC 1450 M KTHT 790
KMJ 580 N| Grangeville, Idaho KORT 1230 Hartwe WKLY 980 KTRH 740
KYND 1300 Granite City, 1l1l, WGNU 920 Harvar: WMCW 1600 KXYZ 1820
Front Royal, Va. WFTR 1450 M| Granite Falls, N, C. Harvey, WBEE 1570 KYOK A
Frostburg, Md.  WFRB 560 WKJK 1580 | Hasting WBCH 1220 | Howell, Mich WHMI 1350
Fulton, Ky, WFUL 1270 Grants, N.Mex. KMIN 980 Hastings, Nebr, KHAS 1230 Hudson, N.Y. WHUC 1230
Fulton, Mo, nzgé 300 | Grants Pass, Ores. l'((i% lszs% M | Hattiesburg, Miss. WBKH 850 | Hugo, Okla. - KIHN 1340

CONY. WFOR 14
Fuguay Sprgi.. N.G. o | Gravelbours. Sask. CFGH 1230 WHSY 1230 A |Hum due, o CKGH 970
Gadsden, Ala,  WGAD 1350 A | Grayson. Ky. WG 1390 | Hauterive, Que.  CHLG 380 PPl UL SR S

WETO 930 M| it, Barrington, Mass. Havelock, N.C. WUSM 1330 uunun'mn' ind. WHLT lsoo
WAAX 570 wSBS 860 Haverhill, Mass. WHAV 1490 Hunlin'ton' N.Y. WGSM 7 o
WEAC 1500 |Gt Bend, Kans. KVGB 1590 N | Havre, Mont, KOIM 610 M m..m..:u..' W.Va o
Gaffney, S.C. WFGN 1570 [ Gt. Falls, Mont. KFBB 1310 C| Havre do Grace, Md, " T WKEE 800 M
Gainesville, Fla. WDVH 980 KUDI 1450 WASA 1330 WAz 930 N
WGGG 1230 M KMON 580 M| Hawkinsville, Ga. WCEH 610 WWHY 1470 M
WRUF 850 N KARR 1400 N | Haynesville, La, KLUV 1580 Huntsville, Al WBHP
Gainesvill, Ga. WGGA 550 C| Greeley. Colo. KFKA 1310 | Hays, Kans, KAYS 1400 ville, Als WP 1o ™
WDUN 1240 A KYOU 1450 | Hayward, Wis.  WHSM 910 WFIX 1450
N . WLBA 1580 Green Bay, Wis. WBAY 1360 C| Hazard, Ky. WKIC 1390 M WAAY | A
Gainesville, Tex. KGAF 1580 WJIPG 1440 M| Hazelhurst. Ga, WVOH 920 D | Huntsville, Ont, o0
Gaithersburg, Md. WHMC {150 WDUZ 1400 A| Haziohurst, Miss. WMOC 1220 | Homovinie: Ont. - CKAR - 830
,::::Bu:/'a. i, WBOB 1360 M| Greenevilis, Tenn. WGRV 1340 | Hazleton, Pa. WAZL 1490 N.M TS G 8
G . i, WSMG 1450 WTHT 1300 inson K.

} WAIK 1590 A Greenfield, Mass. WHAI 1240 M| Helena, Ark. KFFA 1350 p [ Hutehinson. Kans. KWEW 1450 N
Gallatin, Tenn. WHIN 1010 Greensboro, N.C. WBIG 1470 C| Helena, Mont. KCAP 1340 M| Hytehi & 1560
Gallipolis. Ohio  WJEH 990 WCOG 1320 KBLL 1240 N| Hylchinson, Minn. KDUZ 1260
Gallup, N, Mex. KGAK 1330 A WEAL (510 | Hemet, Calif. KHSj 1320 | jdapel, Okla. R G2

KYVA 1230 WKTB 1550 | Hempstead. N.Y. WHLI 1100 tHD Ty 0im, [ LD
Galt. Dnt. CKGR 1110 WGBG 1400 A | Henderson, Ky, = WSON 860 K CINze0T A
Galveston, Tex. KILE 1400 WPET 950 Henderson, Nev, KBMI 1400 Ind d B

KGBC 1540 | Greensburg. Pa. WHIB 620 KTQD 1260 [ !Mdependence. fa.  KUPI 980
Gander, Nfld, CBG 1450 | Greenville, Ala, WGYV 1380 | Henderson, N.C. WHNC 830 M| qepend K 0
Garden'City, 'Kans. KNGO 1080 | Groenville. Mich, WPLB 1380 WIZS 1450 MUEIEEES Wi o o 0
Gardner, Mass. WGAW (340 | Sreenville Miss. R e Monderson, Tox.  WRD 1470 | |ndenendence, Mo. KCCX i510
Gary, Ind, WWCA 1270 WGVM 1260 | Hendersonville, N.C. Indians@ra; A (KED ¢

WGRY 1370 | Greenville, Pa.  WGRP 940 WHKP 1450 A | !ndlanapolis, nd.
Gastonia, N.C.  WGNC 1450 A| Greenville, N.C. WGTC 1590 M| Henryetta, Okia, KHEN 1580 WEBNL 2500

R WLTC (370 wOoOow 1340 Hereford, Tex. KPAN 860 GEEN 590
Gate City, Va.  WGAT 1050 | Greenville, 5.6,  WESC 660 | Herkimer, N.Y. WALY 1420 wice '8e
Gaylord, Mich, WATC 900 WFBC 1330 N | Hermiston, Dreg. KDHU 1570 Copetn
Geneva. Ala, WGEA 1150 WMRB (490 C-M | Herrin, Hii. WIPF (340 M WIRE 1430 N
Goneva, IlI. WGSB (480 WMUU 1260 | Hettinger, N.Dak, KNDC 1490 wisH 310 C
Geneva, N.Y.  WGVA 1240 A WQOK 1440 C | Hibbing, Mifn, ~WMEG 1240 N| oo A AR
Georgetown. Del, WIWL 900 | Greenville, Tox,  KGVL 1400 | Hickory, N.C.  WHKY 1290 A [ |ndianola, lowa  KBAB 1490
Georgetown, Ky. = WAXU 1580 | Greenwood, imiss. WABG 980 A WIRC 630 | Indlanola, Miss. =~ WDLT 1380
Georgetown, S.C. WGTN 1400 M WGRM 1240 N | Highland Park. 101 T D B, [T

WG00 1470 | Greenwood, S.C. WCRS 1450 N WNSH 1430 W E
Georgetown, Tex, KGTN (530 WGSW 1350 | Highland Park, Tex. KVIL 1150 | Indie, Calif, KR EOR J0004
Gottysburg, Pa. WGET 1320 M| Greer, S.C. WEAB Highland Springs, Va. inglewcediCatl-gNKTVMIIA60
Gillette, Wyo, KIML 1490 WCKI 1300 A WENZ 1450 | Ioster Mich.  WonD 1440
Gilroy, Callf, KPER 1200 | Grenada, Miss. WNAG 1400 M | Hioh Point. N.C. WMFR 1230 A | !nternational Falls, Minn,
Gladewater, Tex, KEES 1430 | Gresham, Oreg. KGRO 1230 WNOS 1590 )
Glasgow, Ky. WKAY 1490 Gretna, Va. WMNA 730 WHPE 1070 Y Sen
WCDS 1440 D] Griffin,’ Ga. WKEU 1450 M| Hillshoro, Ohio WSRW 1580 R B
Glasgow. Mont,  KLTZ 1240 WHIE 1320 | Hillsboro, Orep. KUIK 1360 WION 1430
Gien Burnie, Md. WISZ 1500 WRIX 1410 | Hillsboro, Tex, KHBR 1560 KXIC 800
Glondale, Arlz. KRUX 1360 | Grinnell, lowa KGRN 1410 | Hillsdale, Mich. ~ WCSR 1340 e e
Glendale, Calif. KIEV 870 |Groton, Conn.  WSUB 980 |Hillsville, Va.”"  WHHV 1400 | lowa Falls, lawa  KEIG 1510
Glendive, Mont. KXGN 1400 | Grove City. Pa. WSAJ (340 | Hilo, Hawali KHBC 970 G| |ron Mtn., Mich. WMI1Q 1450 A
KGLE 590 Grundy. Va. WNRG 040 KIPA 1110 Iron River. Mich, WIKB 1230 M
Glens Falls, N.Y. WSET 1410 | Guayama, P.R. WXRF 1590 KIMO '850 M | Jrondale, Ala. WX )va0e
WWSC 1450 A| Guoinh, Ont, CJOY 1460 [ Hinesville, Ga, ~ KGML 9%0 ~ lronton, Ohio =~ WIRO 1230 M
Glenville, Ga. WKIG 1580 | Gulfport, Miss, ~ WROA I390 (Hinton, W. Va. WMTD 1380 |lronwood, Mich. WIMS 630 M
Glenwood Sprgs.. Colo, WGCM 1240 A | Hobart, Okla. KTIS 1429 | Irvine, Ky, YR B
KGLN 980 M | Gunnison, Colo,  KGUC 1490 | Hobbs.'N.Mex. KWEW 1480 M [ Isabolia, P.R. WiEs B3
Globe, Arlz. KZOW 1240 A| Guntersville, Ala. WGSV 1270 KHOB 1390 ~ | Ishroming, Mich. WIPD 1240
Gloucester, Va.  WDDY 1420 | Guthrio, Okia, ~KWRW 1490 | Holbrook, Ariz.  KDJI 1270 i Yo
Gloversvilis Johnston, N.Y, Guymon, Okis.  KGYN 1220 | Holdredge, Nebr. KUVR 1380 | lslin. N.Y. S B
WENT 1340 C| Hagerstown, Md. WARK 1490 G| Holland, Mich, = WHTC 1450 | Ithaca, N.V, W D O
Gold Beach. Oreg. KBLY 1220 WJIE) 1240 A-M WIBL 1260 R &
Golden, Cofo,  KICM 1250 | Haines City, Fla. WHAN Holtister, Callf.  KGHT 1520 | luka Miss, Yo
Golden'Valley, Minn, Haleyville, Ala. WJBB 1230 M| Hollywood, Fla, WGMA 1320 | Jackson, Ala. W RS Gy
KEVE 1440 M | Halfway, Md. WHAG 1410 | Holly HIllLS.C.  WHHL 1440 p| Jackson, Mich,  WIBM 1450 A
KUXL 1570 | Halifax, N. S. CBH 860 | Holyoke. Mass. WREB R &R
Goldsboro, N.C. WFMC 730 CHNS ggp | Homer, La. KHAL 13520 R Hh
WGBR 1150 A cIcH 930 Homestead, Fla, WSDB 1430 Jackson, Miss, WIDX 620 N
WGOL 1300 | Hamden, Conn.  WDEE 1220 | Homewood., Ala.  WJLD 1400 Mk L
Gonzales, Tex. KCTI 1450 | Hamilton, Ala, WERH 870 KAIM 870 WA 140
Goodland, Kans,  KLDE 730 M| Hamilton, Mont. KYLQ 980 | Honolulu, Hawall KGMB 530 C Wit
Goose Bay, Nfid. CFGB 1340 | Hamilton, Ohic WMOH 1450 . K200 1210 WIDK
goﬂ'l(on. Ind, W'z(GAPMc 1460 | Hamilton, Ont. CHIQ 1280 N (e W“I'?SBEI '3‘;‘.’, M
rafton, N.D. 0 380
Grafton, W.Va. WVVW (260 EROE 1150 KiKy 830  lackson, Dhio o 3%
Graham, Tex. KSWA 1330 | Hamilton, Tex. ~ KCLW 900 KGU 760 N | ackion, Tenn, WA HE
Granby, Que, CHEF 1450 [ Hamlet, N. C. WKDX 1250 KHVH 1040 \aR B
Grand Coules, Wash. KFDR 1360 | Hammond, Ind.  WJ0B 1230 KORL 650 Iy A
Grande Pralrie, Alta.CF GP 1050 | Hammond, La. WFPR 1400 KNDI 1270 [ Jackson, Wyo. W B
Grand Falis, Nfld, CBT 540 Hammonton, N.J. WNJH 15 KOHO 1170 packssnvilieqgAnk JICGM Yl 500
CKCM 620 |Hampton, 8.C." WBHC 1270 KTRG 990 |lacksonville, Fla. WIAX 930 N
Grand Forks, N.D. KFJM 1370 | Hampton, Va. WVEC 1490 KULA €90 A SRR
KILO 1440 C| Hancock, Mich. WMPL 920 KUMU 1500 g o
KNOX 1310 M| Hanford, Call, KNGS 620 | }jood Rlver, Ores. KIHR 1340 YMER 1460
g , . Hope, Ark, KXAR 1490 WMBR 1460 C
Hannlbal, Mo. KHMO 1070
Hanover, N.H WTSL 1400 S"":‘.’"'iu""x ‘x:s; :“o v‘:’o%s '%00
" » N.H, opkinsville, Ky, 230 C PDQ 600
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Location C.L. Kc. N.A. Location C.L. K¢, N.A.|Location C.L. Ke. N.A. | Locatlon C.L. Ke. N.A.
WRHC 1400 Kirkland, Wash, KCD1 1460 Leamington, Ont, CISP 710 i , N.C.
Jacksonville, 101, WIIL 1550 KNBX 1050 LeavenwortP, Kans, KCLO 1410 t:.'h::’n'iﬂ, ('i‘ac WE” ::gg
WwWLDS 1180 Kirkland Lake, Ont, CIKL 560 Lebanon, Ky, WLBN 1590 Loulsville, Ky, WAVE 970 N
lacksonville, N.C. WINC 1240 M| Kirksvills, Mo, KIRX 1450 A Lebanon, My, KLWT 1230 WAKY 790 M
WLAS 910 |Kissimmee, Fia, WOSL 1220 | Lebanon, Oseg. KGAL 920 WHAS 840
Jacksonvitle, Tex. KEBE 1400 Kitchener, Ont. CKCR 1490 Lebanon, Pa. WLBR 1270 WKLO 1080 A
Jacksonville Beh., Fla. CKKW 1320 Lebanon, Tenn, WCOR 800 WINN 1240
WZRO 1010 | Kittanning, Pa. WACB 1380 eosburg, Fia, 7
L g, Fia, WLBE 790 M WKYW 900 C
Jamestown, N.Dak. KEYJ (400 M| Klamath Falls, Oreg. wBIL 1410 WLOU 13850
KSJB 600 C KAGQ 1150 M| Leesburg, Va. WAGE 1290 WTMT 620 A.-M
Jamestown, N.Y, VV?XTYNJ :g:g h‘I\ K'."(LLY‘DNW oA-c Leesville, La, KLhA 1570 Louisville, Miss. WLSM 1270
Jamestown, Tenn, WCLC 1260 | Knoxvils, tawa  'KNIA 1330 | orughton. ':(',,‘ WMTL 1380 Toves Parc I« WLOY 1530
f:f;::";'\'n' Wis." WCLO 1230 M| Knoxvills, Tenn. WBIR 1240 A| Leland, Miss.  WESY 1580 | Lovington, N.Mex, KLEA 630
. Ala, LeMars, lowa KLEM (410 | Lowell, Mass. = WCAP 980
WARF 1240 WATE 620 N | Lemoore, Calif. KLAN 1320 : : WLLH 1400
Jasper, Ind. wITZ 990 N 1340 M| A *
Jasper. Tex, KTXI 1350 WKV 1500 M | Lenolr. N.C. WLIL ‘790 M| Lubbeek, Tex.  KCBD 1580 M-N
Jeferson City, Mo. KLIK 950 WNOX 990 C| Leonardtown, Md, WKIK 1370 l.zLBK 1840
KWOS 1240 M | Kodiak, Alaska wCcva 960 Lethbridgs Aita.  €JOC 1220 Y
Jeflerson City, Tenn, Kokome, ind. wiou 1350 C o CHEC 1090 KFYO 2790 G
Jefforsonvills, Ind, WXV 350 | poichusko, Miss.  WKOZ 1350 A| Lovelland, "ex.  KLVT 1280 KSEL '35 A
- Ind. aconia, N.H, Levittown, Pa, WBCB 1490 Lucedale, Miss. WHHT 1440
lena, La, KCKW 1480 WEM) 1490 o 0 3
Jennings, La. IJEF 1200 | LaCrosse, Wis. WKEBH I4i0 N|Lo¥isburs, Pa. — WUNS 1010 | Ludinoten, Mich. WKLA 1450 A
Jorome, dah KART 1400 WLCX 1490 | Lowittontidae”  KALC 1330 M | -UrkI™ Tex RN 2R &
ewiston, Idaho
Jerseyville, wiBM 1460 WKTY 580 A KOZE 1300 | Lumberton, N.C. WAGR 560
Jesup, Ga, WBGR 1370 [Ladysmith, Wis, WLDY 1340 || 4uiston, Maine WCOU 1240 M
Johnson City, Tenn. Lafayette, Ga. WLFA 1590 4 WLAM 1470 A | L Vv wTS‘B\ 13430 M
WICW 910 C |Lafayette, Ind. WASK 1450 M OEth Wb RAA 1330
WETB 790 M WAZY Lewistown, Mont. KXLO 1230 M | Lynchburg, Va. WLVA 580 A
Johnston, 8.C. WIES 250 WBAA g70 |Lewistown Pa. " WKVA 920 A WDMS (320
Johnstown, N.Y.  WIZR 930 |Lafayetts, La.  KPEL 1420 Al Laxington, Ky, ‘wi AP cop o WWODYI 33018
Johnstown, Pa. V,VAJ'A‘\G 50 c 'l&lglv.l 1330 N * T WBLG 1300 A | Lynn, Mass 5533 :ggg
DRI 490 WVLK '590 C| Lyons, Ga. =
WCRO 1230 M| Lafayetts, Tenn. WEEN 1460 yons, Ga. WBBT 1340
Sotist, 111, WIOL 1340 | LaFollette, Tenn, WLAF [450 | Loxinoton. Miss.  WXTN 1150 | Macomb, 1. WKAI 1510
WIRC 1510 LaGrande, Ores. KLBM 1450 GLELH L) Macon, Ga, WBML 1240
Lexington, Nebr. KRVN 1010 WCRY 900
Joliette, Que, CILM 1350 LaGrange, Ga. WLAG 1240 M Lexington, N.C. WBUY 1440 WIBB 1280
Jonesboro, Ark.  KBYM 1230 M| range. 11,  wYBE 620 | lesington, Tenh. WDXL l4s0 | ~ WMAZ 94
Joneshoro, La, KTOC 920 |LaGrange, Tex, KVL% 1570 Lexington, Va. WREL 1450 N WNEX 1400 A-M
Lexington Pk., Md. WPTX 920 Macon, Miss, WMBC 1400
Jonesboro, Tenn, WISO 1590 Lalunta, Colo. KBZZ 1400 M| -
Jonesville, La. KANV 1480 | Lake Charles, La. KLOU 1580 | Libby, Mont, R BRY R daraXCRlIINICH 0TI 250
longuiere, Que, CKRS 590 KPLC 1470 N g
Joplin, Mo, WMBH 1450 M KAOK 1400 M| Liberal, Kans, KSCB 1270 | Madison, Fla,  WMAF 1230
Liberty, N.Y. WVOS 1240 Madison, Ga, WYTH 1250
KESE 0 | e cio, oo, WGRO o8 |LRMDLIS KL \Misw g wonkiim
KOD Lake City, §.C. WIOT, 1260 ue, hawa adison, S.D.
Junction, Tex,  KaBE 1230 Cl K Firl' WLOR 1289 n| Lima, ohie WIMA (150 A | Madison, Tenn,  WENO 1430
lune, City, Kans, KICK 1420 WONN 1230 M | Lincoln, 101, WPRC 1870 Wadison, Wis. WHA 970
Juneau, Alaska ~ KINY 800 C-A WYSE 1330 | Lincoln, Nabr, KFOR 1240 A WIBA 1310 N
=" KINO 630 A-M-N |Lake Placld, N.Y. WIRD 920 KLIN 1400 WISM (480 A-M
Kailua, Hawaii KLEI 1130 | Lake Providence, La. KLPL 1050 KLMS 1480 wKOW 1070 C
Kaimukl, Hawail KAIM 870 |Lake Tahos, Calif., KOWL 1490 |Lineolnton, N.C, WLON 1050 | Madisonville, Ky, WFMW 780
Kalamazao, Mich. WKPR 1420 | Lakeview, Oreg. ~ KQIK 1230 | Lindsay, Ont, CKLY 910 WTTL 1310
WAEO it o| Chie Wi e wire st \Lalwih,  WHISI | M, o HC 2
WHKLZ 1470 M| Lakewood, Colo. KLAK 1600 chfleld, L1, agnolia, Ark,
akowood, Wash, KFHA 1480 Litehfield, Minn, KLFD 1410 Makawao. Hawaii KNUI 1310
Kalispell, Mont, w.(.:;?z '%8?, M LL“: &:rm, Fla, WLIZ 1380 Little Falls, Minn. KLTF 960 Malden, Mo, KTCB 1470
KOFI 930 Lamar, Colo, KLMR 920 M| Little F N.Y. WLFH 1230 | Malone, N.Y, WICY 1490 M
Kamloops, B.C. CFIC 910 mesa, Tex, KPET 690 Littioneld, Tex. KZZN 1490 Malvern, Ark, KBOK 1310
Kane, Pa WADP 960 Lampasas, Tex. KCYL 1450 Little Rock, Ark. KARK 920 N | Manassas, Va. WPRW 1460
Kankakes, (1l WKAN 1320 | Lancaster, Calif.  KAVL 610 KALO 1250 M | Manati, P.R. WMNT 1500
Kannapolis, N.C. WGTL 870 W B vmftazo KoRy la A :::::::::’ Go™ WiDh isre ©
WRKB 1460 Lanecaster, Ohlo , Ga,
&nm. cé:y. Kans, KCKN 1340 Lancastor, Pa, WGAL 1490 N KAl:JLEO?gsg-M m:::::::; hyk Wé‘k llds% o
ansas Clty, Mo KCMO o020 S| Lancaster. s.c. W Wreata ™ | Littiston, coto.  KMOR 1510 " 'WGIR 610 €
KPRS 1590 WAGL 1560 Littleton, N. H. WLTN 1400 WKBR 1250
KUDL 1380 Lander, Wyo, KOVE 1380 M | Live Oak, Fla, WNER 1250 Manchester, Tenn, WMSR 1320
WDAF 610 N | Lanett, Ala. WRLD 1490 A| Livingston, Mont. KPRK 1340 M| Manhattan, Kans. KSAC 580
Kealskokua, Hawail RE KD Jog | ndley Prairie, B.C. Lleintston: Ton"  METX 1940 | Manistes, Mich, WHTE 1300
ealakokva, Hawa 0 1000 vingston, Tex. anistee, ch,
Kceaeney. Nebr. 'f(%‘uw B O | chJ'J’g “e ydminster, Alt él\(“S.IA. :fﬁg Manltou Springs. conl(oi:ms 1490
Y 1460 ansford, Pa. WLSH 1410 oydminster, Alta.
Keene, N.H, aKgﬁ 1290 N tan:l'r'u. ':Ich. WLIS‘LS 1320 toc: Ha'm&. sn. vv{'?’g} :g}g M | Manitowoe, Wis, vvv/g't‘nT; 80
K 22, . ockport, N.Y.
Kelowna, B.C, CKOV Issg wu’lmmn%'zfo Beic Lodi, Calif, KCVR 1570 Mankato, Minn. KYSM 1230 N
Kelso, Wash, KLOG 1490 | Lapeer, Mich, WMPC 1230 | Logan, Utah KVNU 610 M KTOE 1420 A
Kemmerer, Wash. KMER 950 WTHM 1530 KSTU 1300 | Manning, S.C. WYMB 1410
a-nazlmTll.. Ind. V{(AAV"{ 1570 | LaPorte, lw. wiolisdo | oy &tgg :;gg . :lmge::. 5;-' wal'JE'(‘: :20800 n
enady, Tox, 990 | Laramie, Wyo. KLME 1490 ogan, W.Va, ansfield, Ohio
Kennett, Mo, KBOA 830 KOWB 1290 M wWVOW 1290 WCLW 1570
Kannav(ck-?ueo-Rlehlnnd. Laredo, Tex, KGNS 1300 Logansport, Ind, WSAL 1230 M [ Maquoketa, lowa KMAQ 1320
Wash, KEPR 610 C KVOZ 1490 M | Lompee, Calif, KKOK 1410 Marathon, Fla. WEFG 1300
Kenora, Ont. CIRL 1220 | LaSalle, (11, WLPO 1220 KLOM 1330 D ( Marianna, Ark. KZOT 1460
Kenosha, Wis, WLIP 1050 LaSarre, Que. CKLS 1240 KNEZ 980 Marianna, Fla, WTYS 1340 M
Kentville, N.8.  CKEN 1350 |LasCruces, N.Mox, KOBE 1450 | London, Ky. WFTG 1400 WTOT 980
&loluﬁ. Tlo\n l.((oEl'gg I(s“l)g KGRT 570 London, Ont. gr(l;t Iggg Marietta, Ga. “VIIFBOIE qu)%oo
ermit, Tex. L . Nev, A
Kerrilio, Tex.  KERV 1230 a8 Vepas, Nev.  KCENOQ 1450 & | Lons Beaen, canit. KFOX 1280 | Marlotta, Oble  WMOA 1430 A
ershaw, §,C, KORK 1340 KGER 1390 arlne , Mieh,
Ketehikan, Alaska KTKN 930 C-A KRAM 920 | Longmont, Colo,  KLMO 1050 | Marinotte, Wis. WMAM 570 N
KABI 580 KLUC 1050 | Long Prairie, Minn, KEYL 1400 [ Marion, Ala. WIAM 1310
Kewanee, IlI. WKEI 1450 KVEG 970 |Longview, Tex. KFRO 1870 A | Marion, 11l WGGH 1150
Keyser, W.Va, WKYR 1270 M| Las Vogas, N.Mex, KFUN 1280 A KLUE 1280 Marion, Ind. WBAT 1400 A
Key West, Fia. wxmfmlgo&&\).m Latrobe, Pa. V\VVPTKV}I :5;0 M | Longview, Wash, .z(askng :;47:8 A Marion, N.C xlglnﬁul Iggg
Kilgore, Tox, KOCA 1240 varm |543% Lookout Mtn., Tenn, WFLI (070 | Marlon. Ohls WMRN 1490 A
Killeen, Tex, KLEN 1050 M| LaTuque. Que. CFLM 1240 Lorain, Ohio WWIZ 1380 A [ Marlon, 8.C. WATP 1430
Kimball, Nebr. KIMB 1260 | Laurel, Miss. WAML 1340 N [ Lordsburg. N.Mex. KLHS 950 Marion, Va, WMEV 1010 A
?l“' cny.Acl.m. &21.\(2 1'2‘393 A W R € t‘"‘Ris o N.M ‘lk?ﬁ :i;o A | Marked Troe, Ark v:(?’%ll)\ ll-'tg)
ngman, Ariz, WNSL 1260 os Alamos, N.Moex, : g o
Kinks Woontin, Wy gy (Lueems8C, - WiSE o | Lk Aviti, il kABE T30 4| Mirkatiig,, ARG 140
aurinburg, N.C. WEWO 1080 y .
Kingsport, Tenn, WKIN 1320 WLCW 1300 KH! 930 M| Marquette, Mich, WDM} 1320 M
W KPT 1550 N Marshatl, Minn, " KMHL 1400 A
Kingston, N.Y.  WBAZ 1350 M| awrence Kans.  KF KU 1250 FSG 1150 | Marshail, Mo, KMMO 1300
WGHQ 920 |Lawrence, M 1280 | Marshall, N.C.  WMMH 1460
ence, Mass. WCCM 800 M KGF) '
WKNY 1490 CLawrenceburg, Tenn. WDXE 1870 KFAC 1330 | Marshall, Tex. KMHT 1450
Kingston, Ont.  CFRC 1490 |Lawrencevills, Ga. WLAW 1360 KLAC 570 KADO 1410
CKLC 1380 Lawrencevi WAKO 810 KMPC 710 Marshalltown, lowa KFIB 1230
CKWS 960 |l awrenceville, Va. WLES 580 KNX 1070 C | Marshfield, Wis, ~ WDLB 1450
Kingstres, S.C. WDKD 1310 A Martin, Tenn, WCMT 1410
Kingsville, Tex. KINE 1330 [Lowton. Okia, KSWO 1880 A KPOL 1540 | prartinsburg, W.Va. WEPM 1340
Kimston, N.C.""  WELS 1010 |\ vitts, Cole,  KBRR 1280 KRKD 1180
F 960 , Colo,
WISP 1280 M| Leaksville, N.C. WLOE 1490 M [ Los Banos, Calit. KLBS 133¢ [ WHITE'S RADIO LOG 167
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Location

C.L. Ke. N.A.

Martinsville, Va, WHEE 1870
WMVA (450 N
Marystown, Nflid. Can.
CHCM 560
Marysville, Calif, KMYC 1410 M
KNDY 1570
KNIM 1580
Maryville, Tenn, WGAP 1400
Mason City, lewa KGLO 1300 C
KRIB 1480
KSMN (010
Massena, N.Y. WMSA 1340 A
WSTS 1050
Massillon, Ohlo WTIG 990
Matane, Que, CKBL 1250
Matawan, W.Va, WHJC 1360
Mattoon, 111, WLBH 1170
Mauston, Wis, WRIC 1270
Mayaguez, P.R. WAEL 600
WKIB 710
WORA 760
WPRA 990
WTIL 1300
Mayfield, Ky, WNGO 1320
Mayodan,N.C. WMYN 1420
Maysville, Ky. WFTM 1240 M
MeAlester, Okla. KTMC 1400
KNED 1150
McAllen, Tex. KRIO 910 M
McCamey, Tex. KAMY 1450
McComb, Miss, WHNY 1250 A
WAPF 980
McCook, Nebr, KBRL 1300 M
KWRYV 1360
McGehee, Ark, KVSA 1220
McKeesport, Pa. WEDD 810 C
WPQR 1360 M
McKenzie, Tenn, WHDM 1440
McKinney, Tex. KMAE 1600
McMinnville, Ores. KMCM 1260
McMinnville, Tenn. WBMC 960
WAK) 1230 M
McPhersen, Kans, KNEX 1540
McRae, Ga. WDAX 1410
Mead, Wash, KLFF 1590
Meadville, Pa, WMGW 1490
Medford, Mass, WHIL 1430
Medford, Oreg. KMED 1440 A
KSHA 860
KDOV 1300
KBOY 730
KYJC 1230 A-C
WIGM 1490 M
Alta. CHAT 1270
WXUR 690
Melbourne, Fla, WMMB 1240 M
Memphis, Tenn. WHBQ 560 M
WHER 1430
WMC 790 N
WDIA 1070
WMPS 680
WHHM 1340 A
WLOK 1480
WREC 600 C
KWAM 990
Mena, Ark. KENA 1450
Menominee, Mich, WAGN 1340 A
Menomonie, Wis. WMNE 1360
Merced, Calif. KYOS 1480 M
KWIP 1580
Meriden, Conn. WMMW 1470
Meridian, Miss, wCcoc 910 C
WDAL 1330 M
WMOX 1010
WOKK 1450 A
walc 1390
Merkle, Tex. KWFA 1500
Merrill, Wis, WXMT 730
Mesa, Ariz. KBUZ 1310
Mesa, Ariz. KALF 1510
Metropolis, 100, WMOK 920
Metter, Ga. WMAC 1360
Mexia, Tex. KBUS 1590
Mexico, Mo. KXEO 1340 M
Mexico, Pa. WIUN 1220
Miami, Ariz. KIKO 1340
Miami, Fla. WGBS 710 C
WCKR 610 N
WFAB 990
WMBM 1220
WAME 1260 A
WMIE 1140
WQAM 560
WSKP 1450
WINZ 940 M
Miami, Okla, KGLC 910
Miami Beach, Fla,
WMBM 1490
WKAT 1360 C
WFUN 790
Michigan City, Ind. WIMS 1420
Middleport-Pemeroy,
Ohio WMPO 1390
Middlesboro, Ky, WMIK 560
Middletown, Conn, WCNX 1150
Middletown, N.Y, WALL 1340
Middietown, Ohio WPFB 910
Midland, Mieh, WMD N 1490
Midland, Ont, CKMP 1230
Midiand, Tex. KCRS 550 A
KJBC 1150
KWEL 1600
Milan, Tenn, WHKBJ 1600
Miles City, Mont, KATL 340 M
Milford, Del. W KSB
Milford, Mass. WMRC 1480
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C.L. Ke. N.A.

Milledpeville, Ga. WMVG 1450 M
Millen, Ga, WGSR 1570
Millington, Tenn. WHEY 1220
WGMM 1380
Millville, N, J. WMVB 1440
Milton, Fla. WEBY 1330 M
WSRA 1490
Milton, Pa, WMLP 1570
WARC 1380
Milwaukee, Wis, WEMP 1250
WFOX 860 M
WRIT 1840
WISN 1150 A
WMIL 1290
WOKY 920
WTMJ 620 N
Minden, La, KASO 1240
Mineola, WFYI 1520 D
Mineral Wells, Tex. KORC 1140
Minneapolis, Minn. WCCO 830 C
wWLOL 1330
WMIN 1400
WDGY 1180
WPBC 980
WTCN 1280 A
KTCR 690
KTIS 900
KUOM 770
Minot, N, Dak, KLPM 1390 M
KQDY 1320
KCIB 910 C
Mission, Kans, KBEA 1480
Mission, Tex, KIRT 1580
Missoula, Mont, KGVO0 1290 C
KXLL 1450 N
KQTE 1340 M
KYSS 910
Mitchell, S.Dak. KORN 1480 M
oab, Utah KURA 1450
Moberly, Mo, KNCM 1230
Mobile, Ala. WALA 1410 N
WMOE 1550
WABB 1480 A
WGOK 800
WTUF 840
WKRG 710 C
wLIQ 1360
WMOZ 960
Mobridge, 8.Dak. KOLY 1300
Mocksville, N.C. wSDC 1560 D
Modesto, Calif. KTRB 860
KBEE 970 A
KFIV 1360 A
Mojave, Callf, KDOL 1340
Moline, 1I, WQUA 1230 A
Monahans, Tex, KVKM 1330 M
Moncks Corner, S. C.
WBER 950
Moncton, N. B, CBAF 1330
CKCW 1220
Monett, Mo, KRMO 990
Monmouth, I, WRAM 1330
Monroe, Ga. WMRE 1490
Monroo, La. KMLB 1440 A-N
KLIC 1280 M
KNOE 540
Monroe, Mich, WQTE 560
Monroe, N.C. WMAP 1060
Monroe, Wis. WEKZ 1260
Monroeville, Ala. WMFC 1360
Mont Laurier, Que. CKML 610
Monterey, Calif. KIDD 630
KMBY 1240 C
Montevideo, Minn, KDMA 1460 A
Monte Vista, Colo. KSLV 1240
Montezuma, Ga, WMNZ 1050
Montgomery, Ala, WBAM 740
WCcoV 1170 C
WAPX 1600 N
WHHY 1440
WMGY 800 M
WRMA 950
Montgomery, W.Va,
WMON (340 M
Monticello, Ark. KHBM 1430
Monticello, Ky. WFLW 1360
Montmagny, Que. CKBM 1490
Montpelier- Barre, Vt,
WSKI 1240 A
Montreal, Que. CBF 690
CBM 940 N
CKLM 1570 N
CFCF 600 A
CHLP 1410
CIAD 800
CIMS 1280
CKAC 730 C
CKGM 980
Montrose, Colo. KUBC 580
Montrose, Pa WPEL 1250
Mooresville, N.C. WHIP 1350
Moorhead, Minn. KVOX 1280 M
Moosejaw, Sask, CHAB 800
Morehead, Ky, WMOR 1330
Morehead City, N.C. WMBL 740
Morgan City, La. KMRC 1430 M
Morganfield, Ky. WMSK 1550
Morganton, N.C. WMNC 1430
Morgantown, W.Va, WAIR 1440 N
WCLG 1300
Morrilton, Ark, KVOM 800
Morris, Minn, KMRS 1280
Morristown, N.J. WMTR 1250
Morristown, Tenn. WCRK 1150 M
WMTN 130
Morton, Tex, KRAN 1280
Moseow, Idaho KRPL 1400

Moses Lake, Wash. KSEM 1470
KwiaQ 1260

Location C.L. Ke. N.A.
Moultrie, Ga. WMGA 1400 A
WMTM 1300

Moundsville, W.Va. WMOD 1370
Mountain Grove, Mo. KLRS 1360
Mountain Home, Ark, KTLO 1490
Mountain Home, Ida,

KFLI 1240
Mt, Airy, N.C, WPAQ 740
WSYD 1300 M
M¢t. Carmel, 111, WVMC 1360
Mt. Clemens, Mich,
WBRB 1430
Mt. Dora, Fla, WVGT 1580
Mt. Jackson, Va, WSIG 790
Mt, Kiseo, N.Y, WVIP 1810
Mt. Olive, N,C. WDJS 1430
Mt. Pleasant, Mlech. WCEN 1150
Mt, Pieasant, Tex, KIMP 960
Mt. Shasta, Calif. KWSD 620
Mt, Sterling, Ky. WMST 1150
Mt. Vernon, 111, WMIX 940
Mt. Vernon, Ind. WPCO 1590
Mt. Vernon, Ky, WRVK 1460
Mt, Vernon, Ohic WMVO 1300
Mt. Vernon, Wash. KAPS 1470
KBRC 1430
Muleshoe, Tex, KMUL 1380
Mullins, 8.C WIAY 1280
Muneie, | WLBC 1340 C
Munfordville, Ky, WLOC 1150
Munising, Mich. WMAB 1400
Murfreesbore, Tenn. WGNS 1450
WMTS 860
Murphy, N.C, WCVP 600
WKRK 1320
Murphysbere, 11, WINI 1420
Murray, Ky, WNBS 1340
Murray, Utah KMUR 1230
Muscatine, lowa KWPC 860
Muscle Shoals City.
Alabama WLAY 1450
Muskegon, Mich, WKBZ 850
WKIR 1520
WTRU 1600
WMUS 1090
Muskogee, Okla, KBIX 1490 A
KMUS 1380
Myrtle Beach, S.C, WMYB 1450
Nacopdoches, Tex, KEEE 1230 A
KSFA 860
Nampa, Idaho KFEXD 580
KAIN 1340
Nanaime, B.C, CHUB 1570
Nanticoke, Pa, WNAK 730
Napa, Calif. KVON 1440
Naples, Fila, WNOG 1270
Narrows, Va, WNRYV 990
Nashua, N.H, WOTW 900
WSMN 1590
Nashvllle, Ark. KBHC 1260
Nashville, Ga. WNGA 1600
Nashville, Tenn. WHKDA 1240
WLAC 1510 C
WMAK 1300
WLVN 1560
WNAH 1360 M
WSIX 980 A
WSM 650 N
Nassau, Bahamas ZNS-2 1240
Natchez, Miss, WMIS 1240 N
WNAT 1450 M
Natchitoches, La. KNOC 1450 M
Naugatuck, Conn, WOWW 860
Navasota, Tex. KWBC 1550
Nebraska City, Nebr,
NCY 1600
Needles, Calif. KSFE 1340
Neenah, Wis, WNAM 1280
Neillsville, Wis, WCCN 1370
Nelson, B.C, CKLN 1390
Neon, Ky. WNKY 1480
Neosho, Mo, KBTN 1420
Nevada, Mo. KNEM 1240
New Albany, Ind. WOWI 1570
New Albany, Miss. WNAU 1470
Newark, Del. WWRK 1260
Newark, N.J, WIRZ 970
WNIR 1430
WVNI 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
Newberry, 8.C, WKDK 1240
New Boston, Ohio WIOI 1010
New Braunfels, Tex. KGNB 1420

New Britain, Conn. WHAY 910 A
WRY

M 840
New Brunswiek, N.J. WCTC 1450
Newburgh, N.Y. WGNY 1220
Newburyport, Mass. WNBP 1470

New Carlisle, Que. CHNC 610
New Castle, Ind, WCTW 1550
Neweastle, N.B. CKMR 790
New Castie, Pa, WKST 1280 A
Newcastle, Wyo. KASL 1240
New Glasgow, N.S. CKEC 1320
New Haven, Conn. WAVZ 1300
WELI 960
WNHC 1340 A
New lberla, La. KANE 1240
KVIM 1360
New Kensington, Pa.WKPA 1150

New London, Conn. WNLC 1510 M
New Martinsville,W.Va,
WETZ 1330 M

Location C.L. Ke. N.A,
Newnan, Ga, WCOH 1400 M
WNEA 1300
New Orleans, La, WDSU 1280 N
WIMR 990 M
WBOK 800
WNOE 1060
WSMB 1350 A
WNPS 1450
WTIX 690
WWL 870 C
WWOM 600
WYLD 940 M
Newport, Ark, KNBY 1280
Newport, Ky, WNOP 240
Newport, N.H, WCNL i0l0
Newport, Oreg. KNPT 1810
Newport, R.I. WADK 1540
Newport, Tenn, WLIK 1270
Newport, Vt, WIKE 1490
Newport News, Va. WGH 1310 A
wWTID 1270
New Richmond, Wis.
WIXK 1590
New Rochelle, N.Y. WVO X 1460
New Smyrna Beach, Fla.
WSBB 1280 M
WORT 1550
Newton, lowa KCOB 1280
Newton, Kans, KIRG 950
Newton, Miss. WBKN 1410
Newton, N.J, WNNJ 1360
Newton, N.C. WNNC 1230
New Ulm, Minn, KNUJ 860
New Westminster, B.C.
CKNW 980
New York, N.Y. WABC 770 A
WBNX 1380
WCBS 880
WEVD 1830
WHOM 1480
WINS 10i0 M
WwLIB 1190
WMCA 570
WHN 1050
WNEW 1130
WNYC 830
WOR 710
WADO 1280
WPOW 1330
WQXR 1560
NBC 660 N
Niagara Falls, N.Y.WHLD 1270
40 M
Niagara Falls, Ont. CHVC 1600
Nicholasville, Ky. WNVL 1250
Niles, Mich, WNIL 1290
Nogales, Ariz, KNOG 1340 A
Nome, Alaska KICY 850
Norfolk, Nebr, WIAG 780
Norfolk, Va, WTAR 790 C
WCMS 1050
WNOR 1230
WRAP 850
Normal, 111 WIOK 1440
Norman, a, WNAD 640
KNOR 1400
Norman Wells, North-
west Territory CFNW 1240
Norristown, Pa, WNAR 1110
N. Adams, Mass. WMNB 1230
N. Augusta, 8.C. WGUS 1380
WFNL 1600
WTHB 1550
N. Battleford, Sask. CINB 1460
North Bay, Ont, CFCH 600
North Bend, Oreg. KFIR 1340 C
North Charleston, S.C.
WNCG 910
Northampton, Mass,
HMP 1400 M
Northfteld, Minn, WCAL 270
N. Little Rock, Ark. KDXE 1380 A
KXLR 1150
North Platte, Nebr. KJOLPT 970

KoDY |
No. Syracuse, N.Y. WSO0Q 1220

No. Vancouver, B.C. CKLG 730

N. Vernon, Ind,

No. Wilkesboro, N.c.\x KBC

Norton, Va.
Norwalk, Conn.
Norwich, Conn,
Norwich, N.Y,
Oakdale, La,
Oakes, N.Dak,

Oak Hill, W.Va,
Oakland, Calif.

Oakland, Md.
Oakland Park. Fla,
Oak Park, 1il,

Oak Ridge, Tenn.
Oakville, Ont,
Ocala, Fla,

Ocean City, Md.
Ocean City. N. J.
Oceanlake, Oreg.
Oceanside, Calif.
Ocilla, Ga.
Odessa, Tex.

WOCH 1460
810
WNVA 1850 M
WNLK 1350
WICH 1810
WCHN 970
KREH 900
KEYD 1220
KWCL 1280
WOAY 860
KEWB 910
KABL 960
KDIA 1310
WMSG 1050
WIXX 1520
WOPA 1490
WATO J290 M
CHWO 1250
WMOP 900
WTMC 1290 N
WKOS 1370
WETT 1580
WYKP 1520
KBCH 1380
KUDE 1320
WSIZ 1380
KECK 920
KOSA 1230 C
KOYL 1810



Location C.L. Ke. N.A.
KRIG 1410 M
Oelwein, lowa KOEL 950

QOgallala, Nebr, KOGA 930
Ogden, Utah KLO 1430 M
KANN 1250
KSVN 730
KVOG 1490
Ogdensburg, N.Y, WSLB 1400 M
Qil City, Pa. WKRZ 1340
Okeechobes, Fla., WOKC 1570
QOkla. City, Okla. KBYE 890 A
KLPR 1140
KOCY 1340
KOMA 1520
KTOK 1000 A-M
KIEM 800
WKY 930
Okmulgee, Okla. KOKL 1240

0ld Saybrook, Conn, WLIS 1420

Olean, N.Y. WMNS 1360
WHOL 1450 A
Olney, HI. WVLN 740
Olympia, Wash, KGY 1240 M
KITN 920
Omaha, Nebr. KBON 1490
KFAB 1110 N
KOIL 1290
KOO0 i420
KMEO 660 M
wOow 590 C
Omak, Wash, KOMW 680
Oneida, N.Y. WMCR 1600
Oneida, Tenn. WBNT 1310
O’Neill, Nebr, KBRX 1350
Oneonta, Ala, WCHL 1570
Oneonta, N.Y, wDOS 730
Ontario, Calsf, KASK 1510
Ontario, Oreg. KSRV 1380
Opelika, Ala, WPHO 1400 M
Opelousas, La, KSLO 1280 A
Opp, Ala, WAMI 860
Opportunity, Wash, KZUN 630
Orange, Mass. WCAT 1390
QOrange, Tex. KOGT 1600
Orange, Va. WIMA 134¢
Orangeburg, 8.C. WDIX 1i150 A
WORG 1580
WTND 920
Orange Park, Fla. WAYR 550
Oregon City, Oreg. KGON 1520 M
Orillia, Ont. CFOR 1570
Orlando, Fla. wDBO 580 C
WHOO 990 M
WHIY 1270
WLOF 950
WKIS 740 N
Ormond Beh., Fia. WUXQ 1380
Orofino, Idaho KLER 950
Oroville, Calf, KAQR 1340
Ortonville, Minn. KDIO 1350
Osage Beh., Mo. KRMS 1150
Osceola, Ark, KOSE 860
Oshawa, Ont, CKLB 1350
Oshkosh, Wis. WOSH 1490 A
Oskaloosa, lowa KBOE 740
Oswego, N.Y. WSGO 1440
Othello, Wash, KRSC 1400
Otsego, Mich, WDMC 980
Ottawa, III. WCMY 1430
Ottawa, Kans, KOFO 1220
Ottawa, Ont, CBO 910
CFRA 580
CKOY 13i0
Ottumwa, lowa KBIZ 1240 A
KLEE 1480
Owatonna, Minn. KRFO 1390
Owego, N.Y, WEBO 1330
Owenshoro, Ky,  WOMI 1490 M
WVIS 1420 A
Owen Sound, Ont. CFOS 560
Owosso, Mich. WOAP 1080
Dxford, Miss. WSUH 1420
Oxford, N.C. WOXF 1340
Oxnard, Calif, KOXR 810
Ozark, Ala, WOZK 900
Padueah, Ky, WKYB 570 M
WOXR 1560 N
WPAD 1450 C
Page, Ariz. KPGE 1340
Pahokee, Fla, WRIM 1250
Painesville, Ohio WPVL 1460
Paintsville, Ky, WSIP 1490 M
Palatka, Fla. WWPF 1260
wWSUZ 3800
Palestine, Tex. KNET 1450
Palm Beh., Fla, WQaXT 1340 A
Palm Sprgs., Calif. KCMJ 1010 C
KDES 920
KPAL 1450
Palmdale, Calif. KUTY 14720
Palo Alto, Calif, KIBE 1220
Pampa, Tex. KPON 1340 M
KHHH 1280
Panama City, Fla. WDLP 590
WPCF 1430 A
Panama City Beach
Fla, WTHR 1480
WSCM 1290
Paradise, Calif. KNGL 930
Paragould, Ark. KORS 1490
Paris, Ark. KCCL 1460
Paris, 1Il. WPRS 1440
Paris, Ky. WKLX 1440
Parls, Tenn. WTPR 710
Paris, Tex. KPLY 1490 A
FTV 1250
Parkersburg, W.Va, WCEF 1050
WPAR 1450 C

Location

WTAP 1230 A.
Park Falls, Wis, WPFP 1450
Park Rapids, Minn.

KPRM 1240
Parry Sound, Ont, CKAR-1 1340
Parsons, Kans, KLKC 1540
Pasadena, Calif. WALl 1430
KPPC 1240
KRLA 111D
KWKW 1300
Pasadena, Tex, KLVL 1480
KIKK 650

Pascagoula-Moss Poiat, Miss,
WPMP 1580
Pasco, Wash, KORD 910

KGRS 1340
Paso Robles, Calif. KPRL i230
Patchogue, L.I., N.Y.

WALK 1370
WPAC 1580
Patersen, N.J, WPAT 930
Pauls val Okla. KVLH 1470
Pawtucket, R.I, WXTR 550
Payette, Idaho KEOK 1450
Peace River, Alta. CKYL 610
Pearsall, Tex. KVWG 1280
Pecos, Tex, KIUN 1400
Pookskill, N.Y. WLNA 1420
Pekin, 11l WSIV 1140
Pell City, Ala, WFHK 1430
Pembroke, Ont., CHOV 1350
Pendleton, Ores. KKID 1240
KUBE 1050
KUMA 1290

Pennington Gap, Va,
WSWV 1570
Pensacola, Fla. wWBOP 980
WBSR 1450
WMEL §i0
WNVY 1230
WCOA (1370
WPFA 790
Penticton, B.C, CKOK 800
Peonia, ill. WAAP 1350
WMBD 1470
WIRL 1290
‘WPEO 1020
Perry, Fla, WPRY 1400
Perry. Ga. WPGA 980
Perry, lowa KDLS (310
Perryton, Tex. KEYE 1400
Peru, ind, WARU 1600
Petaluma, Calif, KTOB 1490
Peterborough, Ont. CHEX 980
CKPT 1420
Petersburg, Va. WSSV 1240
Petoskey, Mich, WMBN 1340
Phenix City, Ala. WPNX 1460
Philadelphia, Miss, WHOC 1490
Philadelphia, Pa. WCAU 12i0
WDAS 1480
WFIL 560
WFLN 900
WHAT 1340
wiBG 990
WwWIP 610
WIMJ 1540
WPEN 950
WRCY 1060
» WTEL 860
Philipsburg, Pa. WPHB 1260
Phillipsburg, Kans, KKAN 1490
Phoenix, Ariz., KIFN 860
KXIV 1400
KHAT 1480
KHEP 1280
KCAC 1010
KOY 550
KOOL 960
KPHO 8i0
KUEQ 740
KRIZ 1230
KTAR 620
Picayune, Miss, WRIW 1320
Piedmont, Ala. WPID 1280
Pierre, S.Dak. KGFX 630
KCCR 1590
Pikeviiie, Ky. WwLSI 900
WPKE 1240
Pine Bluff, Ark, KCLA 1400
KADL 1270
KOTN 1490
KIBS 1530
KPBA 1590
Plne City, Mlnn, 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
KSEK 1340
Pittsburgh, Pa. KDKA 1020
KQV 1410
WAMO 860
WIAS 1320
WPIT 730
WRYT 1250
WEEP 1080
WWSw 970
Pittsfield, 101, WBBA 1580
Pittsfield, Mass, WBEC 1420
WBRK 1340
Pittston, Pa, WPTS 1540
Plainfield, N.J. WERA 1590
Plainview, Tex. KVOP 1400
KPLA 1050
Plant City, Fla. WPLA 910

C.L. Ke. N.A.
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Location C.L. Ke. N.A. \Locatlon C.L. Kc. N.A,
Platteville, Wis, wSww (580 Pueblo, Colo. KDZA 1230
Piattsburg, N.Y, WEAV 960 A-N KAPI 690
WIRY 1340 M EL
Pleasanton, Tex. KBOP 1380 KGHF 1850 A-}3
Pleasantville, N.J. WOND (400 KCS) 590
Plymouth, Mass, WPLM 1390 KTUX 1480
Plymouth, N.C, WPNC 1420 Palaskl, Tenn, WKSR 1420 A
Plymouth, Wis, WPLY 1420 Pulaski, Va. WPUV 1580
Pocahontas, Ark, KPOC 1420 Paliman, Wash. KWSC 1250
Pocatello, Idaho KSEI 930 N KOFE 1150
WIK 1240 M |Penta Gorda, Fla, WCCF 1580
KSNN 1290 P anxsutawney, Pa. WPME (540
Pocomoke City, Md. WOMYV 540 Putnam, Conn, INY 1350
Pointe Claire, Que. CFOX 1470 Puyallup, Wash, KAYE 1450
Pomona, Calif, KWOWwW 1600 Quanah, Tex. KOLJ 1150
KKAR 1220 Quantico, Va, WQVA 1530
Pompano Beach, Fla. Qucbec, Que. CBV 980
wLOD 880 CHRC 800
WPOM 14720 A CJLR 1060
Ponea City, Okla. WBBZ 1230 M €Jac 1340
Ponce, P.R. WPRP 910 CKCV 1280
WEUC 1420 Quesnel, B.C. CKCQ 570
WPAB 5 Quincy, Fla, WCNH 1230 M
WLEO 1170 | Quincy, Il WGEM 1440 A
wiS0 1260 WTAO 930 C
Pontiac, M-ch, WPON 1460 |Quincy, Mass. WIDA 1300
Pontotoe, Miss, WSEL 1440 Quincy, Wash, KPOR 1370
Poplar Bluff, Mo. KWOC 930 Quitman, Ga. WSFB 1490
KLID 1340 Racine, Wis, WRAC 1460
Poplarville, Miss. WRPM 1530 WRIN 1400 A
Portage, Pa. WWML 1470 Radford, Va. WRAD 1460
Portage, Wis, WPDR 1350 | Raleigh, N.C. WKIX 850 A
Portage la Prairie. Man, WNOH 1550
CFRY 920 WPTF 680 N
Portageville, Me, KMIS 1050 WLLE 570
Port Albersi, B.C. CJAV 1240 WRAL 1240
Portales. N.Mox. KENM 1450 Falls, Tox. KCLR 1530
Port Angeles, Wash, KAPY 1000 D | Fantoul, 1II, WRTL 1460
KONP 1450 Fapid City, 8.Dak. KOTA 1380 C
Port Arthur, Ont, CFPA 1230 KIMM 1150
Port Arthur, Tex. KOLE 1340 KRSD 1840
KPAC 1250 M KEZU 920
Portorville, Calif.  KTIP 1450 A | Raton, N.Mex, KRTN 1490
Port Hope, Ont. CHUC 1450 Ravenswood, W.Va. WMOV 1360
Port Hueneme,Calif, KACY 1520 | Rawlins, Wyo. KRAL 1240 A-M
Port Huron, Mich, WHLS 1450 |Raymond, Wash.  KAPA 1340
WTTH 1380 A | Baymondville, Tex. KSOX 1240
Port Jervis, N.Y, WOLC 1480 Raywille, La, KRIH 990
Port Lavasa, Tox. KGUL 1560 Reading, Pa. WEEU 850 A
Portland, Ind, WPGW 1440 WHUM 1240 C
Portland, Maine WCSH 970 WRAW 1340 N
WGAN 560 C |Redding, Calif, KRDG 1230 M
wLOoB 1310 KAHR 1330
WPDR 1490 A-M KQMS 1400
Portland, Oreg. KBPS 1450 KVCV 600 C
KBEV 10i0 KVIP 540
KLiQ 1290 Red Bluff, Calif. KBLF 1490
KEX 1190 Red Deer, Alta, CKRD 850
KGW 620 dfield, S.Dak KFCB 1380
KOIN 970 C | Caliif. KCAL 1410
KPAM 14i0 ed Lion, Pa, WGCB 1440
KPDQ 800 ed Lodge, Mont. KRBN 1450
KPDJ 1330 Redmond. Orea. KPRB 1240
KWJJ) 1080 A |Red Wing. Minn, KCUE 1250
gxl_ 750 Redwood Falls, Minn.KLGR 1490
Port Neches, Tex. KPNG 1150 |AReodsburg, Wis.  WRDB 1400
Portsmouth, N.H. WBBX 1380 Reedsport, Orep. KRAF 1470
WHEB 750 | Regina, Sask, CBK 540
Portsmouth, Ohic WPAY 1400 C CIME 1300
WNXT 1260 A CKCK 620
Portsmouth, Va. WHIH 1400 A-M CKRM 980
WPMH 1010 Reidsville, N.C. WFRC 1600 A
WAVY 1850 N WREV 1220
Post, Tex, KUKO 1370 Remsen, N.Y, WREM 1480
Poteau, Okla. KLCO 1280 Reno, Nev. KOH 63 N
Potosi, Me, KYRO 1280 KBET 1340 M
d .Y, WPOM 1470 KOLO 920 C
t . Pa. WPAZ 1370 KONE 1450
Pottsville. Pa, WPAM 450 KDOT 1280
WPPA 1360 M | Rensselaer, N.Y. WEEE 1300
Poughkeepsie, N.Y. WEOK 1390 Rexburg, Idaho KRXK 1230
WKIP 1450 A | Rhinelander, Wis, WOBT (240
Poweil, Wyo, KPOW 1260 A-M | Rice Lake, Wis. WIMC 1240 M
Poynette, Wis. WIBU 1240 Richfield, Utah KSVC 980
Prairie du Chien, Wis, _ Richland, Wash, KALE 960
WPRE 980 Richland, Wis. WRCO 1450
Pratt, Kans. KWSK 1570 Richlands, Va. WRIC 540
KWNS 1290 Richmond, Ind. WKBY 1490 A
Prescott, Ariz. KYCA 1490 N | Richmond, Ky. WEKY 1340 M
KENT 1340 Richmond, Va, WANT 990
KNOT 1450 A WBBL i480
Proscott, Ark, KTPA 1870 WRGM 1530
Presque Isle, Me. WAGM 950 WLEE 1480 M
WEGP 1390 WEET 1320
Preston, ldaho KPST 1340 WMBG 1380 A
Prestonsburg, Ky. WPRT 960 WRNL 910 C
wDOC 1310 WRVA 1140 N
Price, Utah KOAL 1230 M N WXGI 950
Prichard, Ala, WSIM 1270 Richmond Hill, Ont, CIRH 1310
Prince Albert, Sask. CKBI 800 Richwood, W.Va, WVAR 1280
Prince George, B.C. CKPG 550 Ridgecrest, Calif. K