‘How to Grow Your Own Crystal Radio!

RADIO-TV &=
EXPERIMENTER
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The New Color & <t

TV Tube!

How Hectronics
Predicts Weatherf

PROJECTS T0 BUILD:
$4 Telephone Beeper!
$22 Door Answerer!

' $4.50 5-Way Power Tap!
$23 R/C Mailbox Alarm!
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American Basic Science Club’s Master Lab...a

HOME SGIENGE LAB AND COURSE

You Get ALL the Following Equipment in 9 Monthly Kits

ELECTRICAL LAB RADIO LAB AND COURSE . ATOMIC ENERGY LAB
Wh!n'ﬂone et ol SHORTWAVE AND BROADCAST RARIOS. | 1ube 1c ATOMIC CLOUD CHAMBER WITH PROJECTOR NLUMINATOR

SPINTHARISCOPE. Shows
Cnn'mw!y Teiter, Extinction Voltmeter, i I CARBOLIMICROPIONE s CLOKAMELIFIER ELECTROSCOPE et »
Solenaid Coin Tosser, Elecromognetic g . L, . RADIO TRANSMITTER ce Magnifying Viewer.
Reloy, Neon Lamp, Golvonometer, " & BC POWER SUPPLY v’:‘
Incuction Coil, Resistors. . Tube R ADIOACTIVE MATERIA e
_4‘_ ¥ SAFE RADIOACTIVE MATERIALS. Tt
TOR SAFETY 1selation 3 ' Full instructions snd explanotions open up
Transformer provide ——-—( RIPPLE TANK wwr GENERATOR the foscinabng field of nuclear physics. Eleuigiseben
[Available os o Sepum'e Unit for $8.95 Pastpaid} - {Availoble as o Separate Unit for $6.95 Postpaid)
STROBE LIGHT by [ n =4 SPECTROSCOPE
A Neon Lamp f 5 CODE PRACTICE OSCILATOR
with 1 o H P
- SIGNAL TRACER, SOLDERING IRON CONTINUITY TESTER () ‘1' CCOpEIRel] LoD
ir i 4 ! in scale and o powerful candensing system
® Oscillotar. ' o g [z )
Wi ~ = - Aleohol Burner 2 Wott Neon Spectra
Trounie A COMPLETE ELECTRONICS COURSE 3 Lomp. Full instructions cover theory ond use
{Avoilable os o Separate Unit for $7.95 Postpaid) e ' Availoble as a Separate Unit for $5.95 Postpaid}
Rignal N
PHOTOELECTRIC RELAY Teaner ¢ e ULTRAVIOLET LAMP
Ciystal Photocell, Electronic Amphfier, Relay, large Condensing “ ", A
Lens In Cabinet Maunt. Fe v 140 wﬂll filter type UV LAMP }

MALLORY, PYRAMID.

d7 0’ l \ e GE, CENTRALAB, SVACKPOLE TRIM, CINCH {
" be il Invisible lnk, Troco
A bosi i for xgitin, nvi e Inl rocer
/;l/j e . et e - 25 DOLLARS! L‘&& Powder, Fluorescent Crayons.

experiments.

A VALUABLE mcnomcs LAB b
y

|Avaiiobie a1 o Seporate Unit for $8.95 Postpaid) {Available os a Sepnruve Unit for 517 80 Postpaid) (Avaiiable as a Separate Unit for $6.95 Postpaid
ANALOG COMPUTER PHOTOMICROGRAPHY LAB SURVEYOR’'S TRANSIT
jy Electronic Computer multiplies, divides, calculates powers, P e era tabe B A practical Translt. 6X escci image telescope with
w oo Pt h Range Finder Reticle for measuring remote distance:
N and heights
\.ﬂ'\\ ' Mare = c by
Ty ; u i racrical = eveloping Trays, Chemicals, P
. = e ST " m‘w %\ Micrascope Slides ond sm:‘ugm i / we
’ e Complete with Headphone. cover y surveying. rang
{Available as a Separate Unit for $4.95 Postpaid) {Avsilable as a Seporate Unit for $6.95 Postpaid) {Available as a Separate Unit for $5.95 Posvpu\d)
LIGHT AND OPTICS LAB éﬂ SLIDE PROJECTOR 4 TELESCOPE AND MOUNT
five Precision Lentes, Prism, Polarizing Fillers MM SR LR Ramsden Eyepiece.
Dittraction Grafing, Mirror, Telescoping Tebing . ’ Sturdy Equatoriar Mount
Lens Mounts, Tube Molders and Bisckets & 140 wan GE Projection \ T
. ! v % lome large Twin Condensing emses .
m....,..., teel Mousing p :
d Wave Tng !
[Availoble as o Separate Unit for $5.95 Postpaid) {Available as a Separate Unit for $6.95 Postpaid) {Available as a Separote Unit for $4.95 Postpaia
~__ PHOTOGRAPHY LAB LIGHT TRANSMITTER-RECEIVER WEATHER STATION
_ » . ! REMOTE READING ANEMOMETER AND WIND-
ﬁ PlE‘CISlON 35MM ENLARGER or ype g ::::‘x‘l:"ﬂ‘i:phvngm A0 Bre) (R T :ANE Flashing Neon tights [
gt ) e e o, el by . 0 1 cent per month_ Safety Power Coed |
{3 Plostic b".rapmg Trays, Neon Safelight, Tray G N s, SR .
| Thermometer, Film Clips, Developing Chemicals, ®F i’ s|.:"::':::::7: e
.| Printing ond Enlacging Paper ond Dorkrosm Hand- P G B
book 6c e o
p only 2e. [ g Talhing an 5 Light Isear,

[Availoble os o Separate Unit for $14.95 Postpoid) (Available as o Separate Unit for $7.95 Postpaid)

{Availoble as o Separate Unit for $9.95 Postpeid)

9 KIT MASTER LAB Includes AL the Equipment for #LL the Above..

seno 00 ym rar B OSrus POSTAGE FOR EACH OF THE 9 KITS...ONE-A-MONTH
ONLY COUPON ONLY CANCEL ANY TIME YOU WISH — MONEY BACK IF NOT DELIGHTED

MULTI-USE DESIGN — A MASTER LAB FEATURE KIT-A-MONTH...THE EASY WAY TO A WONDERFUL LAB!

All the above equipment, as separate units, adds up to over $13000 * You take only as many kits as you wish —no obfigation.
How can the 9 kit Master Lab have it all for only 53755 P . b
M * You may return any kit and receive fullt refund.
viti-use design is the answer. Fo M h
t the Phat These “No k** assurances because we know
Mount i <.....you'll be amazed and detighted
2 w 1 e { 1 . N - f n The first kit will convince you that you want the Master Lab
th t w wi t t Send $2 today — get your first kit on jts way!

KIT-A-MONTH — OR ALL AT ONCE SEPARATE UNITS ALL GOOD BUYS - ol e
Get Master Lab on either plan | i All Orders on 10 Day Approval — Your Satistaction or Your Money Back

\7 t the Ki-A-Moni i 1 1y ] R 9 . i

P 1 time get 1 f 3 Mast 3 (] Start sending me the MASTER LAB in 9 monthly kits. ¥
t + o + 4 ¥ | enclose $2.00 and will pay $3.95 plus COD pastage on ¢
$ i t try i, 1 receipt of each kit. | may concel unshipped kits at any time. ¢
NO EXPERIENCE NECESSARY — IT'S EASY! IT'S FUN! 1 [] Send me complete MASTER LAB lall 9 kits) in one shipment §

W, X i ; ] I enclose $37.55 Full Payment, Postage Paid. 1

e 'hS s ' . b 7 -1 7] Send me only the_ _ unit. 1
. trat A k d : | enclose $. ., Full Payment, Postage Paid. :
MYSTERY : g ) N ) - N :

‘ SHOCK BOX | ADDRESS . !
creteness of Yours to keep even | CITY & STATE ]

if vou return the kit y +
for i refund AMERICAN BASIC SCIENCE CLUB. INC.
501 “East Crockett St., San Antonio. Texas 78202

A MASTER LAB CHRISTMAS — FOR A HAPPY NEW YEAR !

www americanradiohistorv. com
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Let 1. C.S. equip you
for success in

radio-TV-electronics—

with professional
equipment!

Brand-new “Electronic Laboratory,” now
being offered for the first time, can help you
land in this big money-making field —FAST!

Here’s an opportunity for you to turn spare time
into cold casf), or begin a whole new career — in
a field where the rewards have never been greater.
And you don’t need previous experience to do it!

International Correspondence Schools has just
developed a new 1. C. S. Electronic Laboratory you
can construct in your own home. Includes series of
training kits, plus the new I.C.S. VIVM —the pro-
fessional quality vacuum tube voltmeter shown
here. With it comes complete course instruction
combining all the fundamentals with practical
knowledge you can apply at once. And best of all,
you build your own professional test instrument!

I.C.S. instruction gets you going
with equipment you can really use!

A famous manufacturer of nationally known elec-
tronic testing equipment worked closely with
I.C.S. to develop the Electronic Labaratory and
the VI'VM itself. Everything you get is geared to
increase your skill and knowledge step by step.
Until finally, you've completed a precision testing

BOX 211, SCRANTON, PENNA. 18515

[ Electronic Fundamentals
[ Electronic Technician
O F.C.C. License

[ Industrial Electronics

O Instrumentation, Servos,
Automation Electronics

O Radio-TV Servicing

Name

City

_Zone, State

Employed by

INTERNATIONAL CORRESPONDENCE SCHOOLS

RADIO-TV-ELECTRONICS t ELECTRICAL
| []Electrical Drafting
I | Electrical Engrg
: "] Elec. Engrg. Technician
[ Genera! Electronics | [ Electric Light & Power
1 Practical Elsctrician
: O Professional Elec. Engr.
i

Age_____

Special low rates to members of U. S._Armed Forces

unit you can use for practically any kind of experi-
mentation, design or servicing work. :
Here’s how 1. C.S. instruction works. You begin
with basic study lessons. Texts are clearly worded
and easy to follow. At the same time, you “act
out” what you learn with simple experiments.
Then, in 3 easy stages, you assemble your own
precision testing unit. Throughout, your instructor
lgjives you expert, professional help. You learn at
ome, in spare time, as fast as ability permits.

Coupon brings full details on your
future in this fast-growing field!

Make up your mind right now to find out how
I.C.S. training in Radio-TV-Electronics can pay
off for you. See how it can help you cash in on
the tremendous demand for men skilled in instal-
lation, maintenance and servicing of radios, TV
sets, hi-fis, computers, automation systems and a
host of other space-age devices. Clip and mail
the coupon below. You'll receive 3 valuable
free booklets—including sample lesson. Theyll
show how you can lang in this

big money-making field fast!

Coupon brings 3 valuable FREE
booklets. Mail it today!

In Hawaii reply P, O. Box 418, Honolulu. In Canada, 1.C.S. Canadian, Ltd., Montreal
Please rush me “How to Succeed,” sample study lesson and opportunity booklet in the field I’ve checked below.

i OTHER FIELDS
Architecture-Building

1

: Automotive

I Business

i Enginearing

] — High School

: IF NOT LISTED, PLEASE SPECIFY

Home Address

Working hours AM.to__ PM,

Occupation

DECEMBER, 1964

waany americanradiahictons cam
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Master Electronics faster

with RCA Home Training

NEW, EASY WAY TO BEGIN WITH ‘“AUTOTEXT’* PROGRAMMED INSTRUCTION

HERE'S WHAT YOU GET!

40

fascinating \
THEORY LESSONS.

Here are all the basic principles of
radio and electronics in easy-to-un-
derstand language, fully illustrated!

exciting :
EXPERIMENT LESSONS.

Each contains hundreds of»absorhlnﬁ:
experiments -and construction tec
niques tq hg}p ¥4 Jpain easier!

@

Filled with practical, time-saving,
money-saving servicing tips to use
throughout your training!

complete ‘
SERVICE PRACTICES.
e

i

PLUS ALL THIS AT NO EXTRA COST...

15 KITS!

to build a Muitimeter, AM
Receiver and Signal Gener-
ator. Kits contain new parts
for experiments, integrated
0 as to denionstraté what
you learn in the lessons and
to help you develop tech-
nical skills, Each kit is fun
to put together! Compare
what RCA gives you with
any other school!

MULTIMETER

A sensitive precision meas-
uring instrument you buitd
and use on the job. Big
4%~ meter with 50 micro-
amp meter movement,
20,800 ohms-per-volt sensi-
tivity d-c, 6,667 a-c.

Begin your training the faster, easier way with new “Auto-
text” programmed instruction. You learn almost automati-
cally—and go on to advanced training saoner than you ever
thought possible! Practical work with the very first lesson.
Liberal Tuition Plan. Pay only as you learn. No long term
contracts to sign! No monthly installments required!

SEND FOR FREE CAREER BOOK

RESIDENT SCHOOL COURSES in New York
City offer comprehensive training in
Television and Electronics. Day and Eve-
ning classes. Free Placement Service.
Catalog free on request.

RCA INSTITUTES, Inc., est rios

A Service of Radio Corporation of America
350 West Fourth Street, New York, N.Y., 10014

Address.

The Most Trusted Name

A in Electromcs_.l

1
i
i
1
:
cit
P
i
|

DECEMBER, 1964

SIGNAL
GENERATOR
A “must” for aligning and
trouble-shooting receivers.
Build it for your own use.
170 KC to 50 MC funda-

AM RECEIVER

Have the satisfaction of
building your own AM radio
with this high quality 6-
tube superheterodyne set.
Big 5” speaker, fine tone!

Name.

mental frequencies for all
radio.and TV work.

Complete selection of Home Training Courses to choose
from: TV Servicing « Color TV - Transistors + Communica.
tions Electronics - FCC License Preparation - Mobile Com-
munications - Automation Electronics - Digital Techniques
* Nuclear [nstrumentation - Automatic Controls « Industrial
Applications - Drafting - Computer Programming.

AND HOME TRAINING CATALOG TODAY!

RCA INSTITUTES, Inc., oept. rxp-4

A Service of Radio Corporation of America
350 West Fourth Street, New York, N.Y., 10014

Rush me free illustrated book “‘Your Career in Electronics®
without obligation to me. No salesman will call.

State _Zip

CANADIANS—Take advantage of these same RCA Courses at no addi-
tional cost. No postage, no customs, no delay. Send coupon to:
RCA Victor Corgpany, Ltd., 5581 Royalmount Ave., Montreal 9, Quebec

wasAL americanradiohistorn. com
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SOLDERING TIPS
FOR HI-FI KIT BUILDERS

T T
i e

POSITION AND HOLD WIRE

Joint must remain perfectly still until solder
sets. An easy way to accomplish this is to
hold the wire with a soldering aid. Blowing on
solder will speed setting.

USE PROFESSIONAL EQUIPMENT
Virtually all radio and TV servicemen use
Weller Dual Heat Soldering Guns. A Weller
Expert Soldering Gun Kitincludes everything
you need for strong, noise-free connections.

A Weller Dual Heat Gun is indispensable in
electronic soldering. Heat and spotlight
come on instantly when trigger is pulled.
2 trigger positions let you switch instantly
to low 100-watt or high 140-watt heat. Low
heat prevents damage to components and
prolongs tip life. High heat is ready when
you need it.

Kitincludes gun, 3 soldering tips, tip-changing
wrench, flux brush, soldering aid and solder—
in plastic utility case. Model 8200PK—$8.95
list. Weller Electric Corp., Easton, Pa.

WORLD LEADER IN SOLDERING TECHNOLOGY

4
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/..in harmony with the wunderful w’nr!de‘é?

Exciting CELESTA creates a new shape for sound' Chassrs

are cast under extremely high pressure to assure you of :

perfect, lasting alignment of ¢ritical moving parts. Func- iz

*‘*‘*—rpnmvﬂqgh styling is the key to CELESTA's sound story ..
72 ,, J-”/blbh captures the finest critic's ear.

-f Wi /Yo can take off to new heights of listening enjoyment /

iy with the CELESTA. Smali wonder, connoisseurs of audio

! { © / pleasure, surrotind their rooms withy UTAH sound. ..»'/

T

OTHER CELESTA FEATURES:
« B models include 8” & 12” coaxials
e Baked on lacquer finish
e Rigid, die-cast chassis
« Write for complete specifications

) A
A &
W Vvv“;.,‘v;‘v"\/‘-f',\ HUNTINGTON, INDIANA
oy '

DEcEMBER, 1964
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In any CB application ...
you’ll outperform ‘em all with a

MESSENGER,

S : :
Your own 2-way radio for
. Business or Personal use!

“PERSONAL MESSENGERS”—Com-
pact, hand-held 100 milliwatt or 1Y
watt units! Rugged and reliable—I1
transistors, 4 diodes. Twice the sensi-
tivity and 40% more range than similar
units with conventional circuitry—more
output than similar units with same
rated inputs!

Cat. No. 242-101. .100 Milliwatts. .. .$109.50 Net
Cat. No. 242-102..1% Watts:......$129.50 Net

“MESSENGER"; “MESSENGER TWO"”’
For mobile, base station. High
5 efficiency makes full use of maxi-
. mum allowable legal power. Excel-
i lent receiver sensitivity and selec-
tivity. Automatic **squelch” control.
5 crystal controlled channels on
the ““Messenger’” and 10 crystal
controlled channels plus tunable
receiver on the “Messenger Two”’.

“MESSENGER" — $114.95 Net
Cat. No. 242-127......... 115 VAC/6 vDC
Cat. No. 242-128....... .115 VAC/12 VvDC

“MESSENGER TWO' —$169.95 Net
“" Cat. No. 242-162......... 115 VAC/6 vDC
Cat. No. 242-163........ 115 VAC/12 vDC

“MESSENGER IlII""—Everything
you want in a CB transceiver—a

husky signal, extreme sensitivity,
i razor-sharp selectivity—and com-
plete flexibility for base station,
mobile, public address, or battery
powered portable use! Double con-
version receiver—set-and-forget
“Volume™ and **Squelch” controls
—11 channel coverage—'"Tone
* Alert” Selective Calling System

available as accessory.

Cat. No. 242-150

12 Volts DC Messenger IIl.. .. .$189.95 Net

Cat. No. 250-823

117 Volt AC Power Supply....$ 29.95 Net

The nation’s most
popular Citizens Radio
equipment line!

Rated BEST by
Distributor
Salesmen in
National Survey!

WRITE TODAY for full color brochure, or see your
Dealer /Distributor and ask for a demonstration!

5| E.F. JOHNSON COMPANY

'® 7342 TENTH AVE. S.W.+ WASECA, MINNESOTA

POS
FEEDBACK

Julian M. Sienkiewicz, Editor
WA2CQL/2W5115

Do:ket 14843 is the fancy name for an
item in the FCC files which has been
hovering over the heads of all CB’ers for
almost two years. It is, specifically, an FCC
proposal for a major revamping of the FCC’s
rules and regulations governing citizens radio
service. We should say, it was an FCC pro-
posal, because this past summer the FCC
finally took action on the proposal and
pushed through a number of changes in the
rules which they scheduled for a November
1 “in effect” date.

It has long been known that the Commis-
sion has been trying to discourage the strictly
“hobby” use of CB, that is, using CB as if it
was a poor man's ham radio service. This
FCC discouragement has been despite the
fact that a seemingly overwhelming majority
of the CB users would prefer at least a little
hobbying mixed in with their other uses for
the service. Regardless of this, the new rules
would seem to be a tightening of the former
rules, however, upon close examination they
are but a restating of the majority of the
previous rules with only a few really BIG
changes.

Channel Limitations. The major change is
that CB’ers will be restricted to using only
channels 9, 10, 11, 12, 13, 14, and 23 for
communications between stations of differ-
ent licenses. The remaining channels are to
be used only for communications between
units of the same licensee.

The following types of messages and trans-
missions are now specifically forbidden, un-
der any circumstances, on CB, according to
the new rules: activities in violation of law,
carrying on communications for hire, com-
munications containing obscene, indecent or
profane words, language or meaning; com-
munications in the nature of a broadcast or
those not directed to specific persons; mali-
cious interference; transmissions of music,

The FCC has decided not to go ahead with the proposed rules changes on November 1st as mentioned in the edi-

Iy
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flect the early part of 1965.

he date will be delayed 90 days during which time new hearings will be

11 remain relatively unchanged and will go into e

torial on this page. The Editor expects tl

made. In all probability the rules wi
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What Job Do You Want

In Electronics?
Whatever it is, Cleveland Institute can help you get it!

Yes, whatever your goal is in Electronics, there’s a
Cleveland Institute program to help you reach it
quickly and economically. Here's how: Each CIE
program concentrates on electronics theory as ap-
plied to the solution of practical, everyday problems.
Result . . . as a Cleveland Institute student you will
not only learn electronics but develop the ability to

use it! This ability makes you eligible for any of
the thousands of challenging, high-paying jobs in
Electronics. Before you turn this page, select a pro-
gram to suit your career objective. Then, mark
your selection on the coupon below and mail it to
us today. We will send you the complete details...
without obligation . . . if you will act NOW!

A compr2hensive program
covering Automation, Com-
municat ons, Computers,
Industri¢l Controls, Televi-
sion, Transistors, and prep-
aration for a 1st Class FCC
License.

This esciting program in-
cludes many important
subjects as Computers,
Electranic Heating and
Welding, Industrial Con-
trols, Servomechanisms,
and Sctid State Devices.

Here's an excellent studio
engineering program which
will get you a st Class FCC
Licerse and teach you all
abou: Program Transmis-
sion and Broadcast Trans-
mitters.

Cleveland Institute

ATED 5
ot e

of Electronics

1776 E. 17th St., Dept. EX-10 e
Cleveland, Ohio 44114 “any gro°

‘Lva.
L )

1f you want a st Class FCC
ticket quickly, this stream-
lined program will do the
trick and enable you to
maintain and service all
types of transmitting
equipment.

Mobile Radlo, Microwave,
and 2nd Class FCC prepa:
ration are just a few of the
topics covered in this "‘com-
pact” program ., Carner
Telephony too, if you so
desire.

Mail Coupon TODAY For FREE Catalog

Cleveland Institute aof Electranics
1776 E. 17th St., Dept. EX-10
Cleveland, Ohio 44114

Please send FREE Career Informa-
tiop prepared to help me get ahead in
Electronics, without further obligation.

in Electronics

Accredited Member

DECEMBER, 1964

CHECK AREA OF MOST Mvmw-mwg%,@
INTEREST—
D Electronica Technology D First Class FCC Licensa
[ Industrial Electronica [ Electronic Communications
) Broadcast Bagincering 0] Advanced Engineerog
Your present
Name, - Age.
(please print) i
Addreas
City. State. Zip
Approved for Veteran's Training under Korean GI Bill. EX-10
7

wwaaLamericanradiohistornvs. com.
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MESHNA
SURPLUS
BARGAINS

SNIPERSCOPE, M-3, see in the dark.............. $225.00
MILITARY PHONE, single, new...........oveueuns .70
HEARING AID TYPE phone, w/cord & plug.......... .60
T-17 MIKE, Military standard (carbon) new....... 6.00
IBM MEMORY CORES w/spec sheet, 200 cores...... 1.00
iBM WIRED MEMORY FRAMES, 8,000 bit........... 15.00
SILICON EPOXY DIODES, 500 mil-500 PIV.......... 5/1.00
US ARMY MINE DETECTOR, late model PRS-3, new,

. with batteries and book, ready touse........... 45.00
PRECISION GYRO, part of NORDEN bombsight...... 8.00
SNOOPERSCOPE TUBE #6032, w/sheet............ 7.00
“NOR'* CIRCUIT BOARD w/transistors............. 1.00
SOLAR CELL, electricity from sun................ 5/1.00
USA TANK PRISM periscope head, new............ 1.00
OPTICAL PRISM from military binoculars.......... .60
COMPUTER TRANSISTOR plug-in boards, unused.... 4/1.00
BATTERY ELIMINATOR for 9 volt trans. radios...... 2.45
100 DISC CERAMIC CAPACITORS........vvviinnnnn 1.00
TELEPHONE HAND CRANK MAGNETO............... 4.50
F-56 AIRCRAFT CAMERA, 40 inch lens............. 100.00

24 VOLT DC 3 AMP power supply kit, works from 115v  5.50
ALL MATERIAL FOB LYNN, MASS.

The above items are only a few from our 72-page catalog of
surplus bargains. Send 10¢ handling charge.

JOHN MESHNA IJR.
21 ALLERTON ST. LYNN, MASS.

FREE!
WRL’s 1965

HAM/CB/HiFi
CATALOG

AN
WORLD RADIO LABORATORIES, Inc.
3415 West Broadway, Council Bluffs, lowa 51504
[] Rush my Free WRL 1965 Catalog Dept. EXG

NAME
ADDRESS
CITY —

STATE ZIP

ELECTROSTATIC GENERATORS

PLUS NEW SUB-MINIATURE
Complete Kits

130,000 VOLT MODEL..... $27.95 PP.

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

FOREST PRODUCTS, INC.

Denrt. RT-46
Cambridge, Massachusetts

NOW —4 Models— 150,000
250,000 and 400,000 VOLTS

i43 Portland Street

Positive Feedback

whistling, sound effects, etc.; communica-
tions to stations of other licensees relating to
technical performance, capabilities, testing
of any transmitter, including transmissions
concerning signal strength or frequency sta-
bility of transmitters; communications ad-
vertising or soliciting the sale of goods or
services; communications to another station
of more than 150 miles; in addition to these
rules, persons selling CB gear shall not al-
low customers to operate under the seller’s
station license.

Time Limit. Other significant portions of
the new rules state that communications be-
tween stations of different licensees may not
exceed five minutes, and that a five minute
silent period must be then observed before
another transmission is permitted. The call
sign shall be used on each frequency utilized,
and the call sign of the station being called
shall be included in the complete identifica-
tion. If a contact is switched to another chan-
nel, the complete identification must again
be given on the new channel.

The FCC spelled out in no uncertain terms
that there is to be no further “loaning call
signs to a friend,” and that a call sign may be
used only by the licensee himself and by
members of his immediate family living in
the same household, or by employees of the
licensee acting within the scope of their em-
ployment.

The one exception to this rule is in the
instance of certain organizations such as
Civil Defense, volunteer fire departments,
auxiliary police departments, etc., which are
now authorized to take out a license for a
large number of units and “loan out” the calls
to participating stations which may already
be licensed with their own call signs.

The other main change in the rules speci-
fies that if you should have your license taken
away from you by the FCC, you will not be
permitted to operate another fellow’s station
until you are again issued your own license.

Those are the basic changes, and there are
one or two things which may be guessed at
by reading between the lines and by knowing
something of the FCC’s psychology. It is our
opinion that any improper uses of CB on
channels 1 through 8 and 15 through 22 will
be delt with severely. We also feel that the
Commission may "‘tolerate” a limited amount
of unauthorized communications on channels
9 through 14 and on 23, with the hopes that

Rap10-TV EXPERIMENTER
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“Learn-by-seeing” Build & Keep a
training MOVIES 5" 0SCILLOSCOPE

Prepare
At HOME or
in our.CHICAGO
or TORONTO
Laboratories

DESIGN CONSOLE for Build & Keep a
practical experiments TRANSISTORIZED METER

DeVRY TECH SUPPLIES ALL THIS dr AND MORE TO PREPARE YOU TO

Become an Electronics Technician

Would a career as an ELECTRONICS
TECHNICIAN interest you? Perhaps you would

like the Computer field . . . Instrumentation . . .
Radio and Television . . . Automation or Control
System work . . . a Space and Missile job. If so,
READ ON.

Using DeVry’s highly effective “programmed”
texts — AND ALL OF THE PRACTICAL
EQUIPMENT PICTURED ABOVE, many men,
probably much like you, are now preparing at
home in their spare time for wonderfully interest-
ing, good-paying careers in every major branch of
the vast, growing electronics industry. Others are

FREE!

Send for these two information-
packed booklets NOW!

EMPLOYMENT SERVICE

DeVry's highly effective Employment
Service is available to all graduates
at no additional cost.

DeVry Technical Institute

Chicago ¢ Toronto
4141 Belmont Avenue
Chicago, lilinois.60641

Ueihomes
P ACE TRAVE(

DECEMBER, 1964

learning day or evening in our well-equipped
Chicago or Toronto Laboratories.

You don’t have to be a “super type” to get started
toward a career in electronics! Far more important
to success are ambition, average education and in-
telligence, interest in mechanical or electri-
cal things.

SOUND INTERESTING? Then see for your-
self how YOU may get ready to join the many
DeVry graduates now enjoying good jobs, fine sal-
aries and real progress in one of today’s outstand-
ing fields— ELECTRONICS. Mail the coupon
today for no-obligation details.

DeVRY TECHNICAL INSTITUTE
4141 Belmont Ave., Chicago 41, lll., Dept. RTE-4-U

Please give me your two free booklets, 'Pocket Guide to Rea! Earn-
ings” and “Electronics in Space Travel; also include details on how
to prepare for a career in Electronics. | am interested In the following
opportunity fislds (check one or more):

Space & Missile Electronics Communications
Television and Radio Computers
Microwaves Broadcasting

B Industrial Electronics

Radar
Automation Electronics Electronic Centroi

Namae. —_Age.
Addres: Apt
City_____ Zone. State

[0 Check here if you are under 16 years of age.
Canadian residents: Write DeVry Tech of Canada, Ltd.
2094 970 Lawrence Avenue West, Toronto 19, Ontario
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QUANTITY TUBE BUYERS
GET RAD-TEL'S QUALITY
YOUR BRAND NEW TUBES
CHOICE

1 YEAR GUARANTEE / 1 DAY SERVICE

L < 19% OFF”

MONEY BACK GUARANTEE
Tubes branded and boxed Rad-Tel

FREE !

WITH THE
PURCHASE
OF EVERY 10
TUBES!!

Type-Price| Type Price | Type  Price
Al

B Send “MAIL

ORDER TUBE
CIRCULAR™
WITH BOD TYPES

TERMS: 25% deposit on all
orders, balance COD. Orders
under $5 add $1 handling
charge plus postage. Orders SA
over $5 plus postage.

RAD-TEL TUBE IJUMPANY

Dept. RTV,55 Chambers Street, Newark, N. ). 07105

POCKETFUL
or

I|I|“' Ay

“ @ E?;.!m

NEW CADRE CONSORT
FM WIRELESS MICROPHONE

A complete, portable, wireless PA system when used
with FM radio. Zero in the Consort on an open
channel in the FM band with a special pushbutton
tone signal—and talk. You've got 3 wireless short
range FM transmitter effective up to 200 feet from
the FM radio. 101 applications: public address,
broadcasting, musical instrument pickup, etc. $44.95

. A0 FRES INDUSTRIES CORP.
COMMERCIAL PRODUCT DIVISION [ ENDICOTT, N. Y.
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Positive Feedback

the operators will talk themselves out and
either get a ham license or lose interest. If
these transmissions, however, get too ob-
noxious the operators will wind up behind
the Commission’s 8-ball.

FTC Steps In. Back in August of this year,
the FTC (Federal Trade Commission) took
what many believed to be a poke at the manu-
facturers of CB equipment. In the letter it
was stated, “It is believed that much of this
misuse of Citizens Radio Service equipment
is due to widespread misunderstanding as to
the permissible use of this equipment and that
much of the misunderstanding flows from ad-
vertisements of such equipment which de-
scribe its use without setting forth the limita-
tions imposed by law or which are placed,
without any reference to use, in publications
which present the use of equipment as a
hobby in and of itself.”

The above quote is quite a mouthful, but
the FTC did not stop there; they want the
manufacturers to include the following para-
graph as a part of their paid advertisements
in periodicals:

“Transmitting equipment employed for
voice communication in the Citizens Radio
Service must be operated under a station
license issued by the Federal Communica-
tions Commission and in accordance with
the limitations on permissible communica-
tions contained in Part 95, (formerly Part
19) Citizens Radio Service, of its rules.
The operation of such equipmen: as a
hobby, in and of itself, or for the exchange
of aimless small talk is not permitted.”

Who's At Fault? The FTC isbearing down
on CB equipment manufacturers, however,
your editor believes that the pressure is not
justified. As one manufacturer said to me,
“They are asking me to put more words in
my ads than I use to describe the product it-
self, and I am asked to use print as large as
the type used to describe the unit.” Further,
he claimed that he would be very happy to
spell out the legal uses of the equipment in
his catalogs and mailing leaflets. His views
were shared by several other CB manufac-
turers.

Why should the FTC bear down on manu-
facturers when the magazines are to blame?
Today, you can walk to a newsstand and find
a few electronic periodicals which either ded-
icate their complete editorial content to CB
as a hobby, or include a featured column

Rap10-TV EXPERIMENTER
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Course in N.T.S.“PROJECT
METHOD™ ELECTRONICS!

Now! N.T.S. — one of America’s oldest leading home-study and resident $§ u
technical schools — offers you GREATER CAREER OPPORTUNITIES
IN ELECTRONICS. N.T.S. “Project Method’' home training lessons
are shop-tested in the Resident School in Los Angeles. You

work on practical job projects, learn to use shop o ,..w?{'.‘
manuals and schematics. Your N.T.S. training is i ) ‘? B
individual. You proceed at your own pace. The Schools’ ¥ 27 a gk industry —

i computers, data
grncessinz and
other automation
equipment. Become

a TV-Radto Technician,
an electronics field engineer,
or succeed in your own business.

practical methods, plus more than 60 years of experience,
have helped thousands of students all over the world to

successful careers. Prepare now for a secure future in one of 8
N.T.S. Electronics Courses designed to fit your own particular needs.

CHOOSE YOUR FIELD—INSURE YOUR ¢ FUTURE!

ELECTRONICS-TV-RADIO-SERVICING & COMMU- STEREO, HI-FI AND SOUND SYSTEMS A grow-
NICATIONS A basic course thoroughly covering ing field. Prepares you to build, install and service
fundamentals of electronics, radio, TV servicing modern sound equipment for home or industry.

and communications. BASIC ELECTRONICS Gives you the fundamen-
MASTER COURSE IN ELECTRONICS-TV-RADIO, tals you must know to build on for a future
PLUS ADVANCED TV & INDUSTRIAL ELECTRON-  Electronics career. Also offers an excellent back-
ICS This course covers everything inciuded in ground for Salesmen, Purchasing Agents, and
Course No. 1 plus Automation and every phase of others in Electronics.

the Electronics industry. TEETELTS (i S to-foll .
. . imple, easy-to-follow in-
FCC LICENSE Preparation for this government structions in the specialized math you need in

license essential for interesting jobs in radar, ™ many electronics jobs.
radio, television, communications, guided missiles,
many others. Upon completion of this course, if Most courses include Equipment Kits. THERE ARE NO KIT DEPDSITS.

Everything included in

you do not pass the FCC exam for a 1st Class
yn!n low tuition.

Commercial Radiotelephone License your tuition
will be refunded.

RADIO SERVICING (AM-FM-Transistors) Train for
radio sales and service with dealer or distributor.

5 TELEVISION SERVICING ( Including Color) Covers
installation, adjustment, repair and servicing of
black and white and color television . . . prepares
you for your own sales and service business.

CLASSROOM TRAINING AT § HIGH SCHOOL AT HOME

NATIONAL G SCHOOLS

, Please Rush FREE Electronics “Opportunity Book”'

and sample lesson on course checked belgw:
' [J Electronics.TV-Radio Servicing & Communications '

los ANGELES Ltearn easily. New modern method. Na- = 4
tional also oters accredited high school 4000 S. Figueroa St., Los Angeles, California 90037
You can take classroom training in our programs for men and women. Take

famous Resident Schoo! at Los Angeles only subjects you need. Study at your
in Sunny Southern California. N.T.S. is [§ own pace. latest approved textbooks—
the oldest and largest school of its yours toc keep—everything included at

kind. Associate in S Di | one low taition. Check High Schoel bex ~, q
offered in our Resident Program: Check | in coupon for mformation. £ [0 e G [ BRI LT [}
:e‘siglent School box in coupon tor tull ' FAdvaaned TV & Industrial Electronics '
etaiis. [J FCC License
MAIL COUPON TODAY sample Lessan [l [0 Radio Servicing (AM-FM-Transistors) Dept '
ey — [0 Television Servicing (Including Coior) RKK'114
FOR FR EE BOOK AND tifg&:“ : 'D Stereo, Hi-Fl and Sound Systems '
A . i mm ’ 'D Basic Electronics [] Electronics Math '
S MPLE LESSON In Field of Your Choice. !&: -
You enroll by Mail — and Save Money. No Salesmen: This b g ' Name Age. '
means lower tuition for you. Accredited Me"mber N.H.S.C. 1 Address 1
o 0%
! 3 Sapmons TR city State Zip, !
3 2 " F’ ! [m] 1(_:hgck hereL 'i' interested ONLY in Classroom
2 B £ raining at L.A,
. B f NATIONAL SCHOOLS |'D Check here for High School Department Catalog
Forg 57 WORLD-WIDE TRAINING SINCE 1905 only
4000 S. Figueroa St., Los Angeles, California 90037 S SR G G UIR UG G A G &N OUR O &S U Wm
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GIANT NEW 1965 CATAI.OG

100's OF BIG PAGES
CRAMMED WITH SAVINGS

BURSTEIN-APPLEBEE CO.]|

Name

Dept. 95, 1012 McGee St., Kansas City 6, Mo, . SEMD
'CJRush me FREE 1965 B-A Catalor.r
TODAY

Address } FREE

City. State

BUILD YOUR OWN BOZAK

URBAN OR EARLY AMERICAN
INFINITE-BAFFLE SPEAKER CABINETS

For the Bozak 2-way B-300
and 3-way B-302A Speaker
Systems. Complete Kits for
easy assembly and finishing.

See your Franchised Bozak Dealer DaRriEN / CONNECTICUT

Positive Feedback

and an article or two on “hobbying it up on
CB.” It is these magazines that misinform
their readers as to the proper use of CB more
so than the advertisements in them. If maga-
zines, through their editorial content, encour-
age misuse of the CB service, then it is these
magazines that should be called to task be-
fore the FTC.

Call Channel. It would certainly seem that
now is the time for CB’ers to decide that the
long talked about plan to make Channel 9
the National Emergency Calling and Travel-
ing Frequency to be monitored when you've
got the rig on and you aren’t in communica-
tion with another station. If you want to
reach another station, you would call the
station on channel 9, and once the contact
is established, the chatter would switch to
any of the other authorized channels so as to
keep channel 9 clear at all times for calls
from local stations and mobile units. Out-of-
towners passing through your area will ap-
preciate this when they need road directions
or other help. You will appreciate this too,
as the “calling channel” method of commu-
nications has been tried and proven in a
number of other long established radio
services. The use of a calling channel will
promote a large degree of self-policing
among CB’ers as well as an increased will-
ingness to obey the FCC rules. For a calling
channel to operate successfully, it will re-
quire CB’ers to develop a spirit of dedication

to the rules and regulations of the service

parallel to that exercised by amateurs on
their bands. u

“And to think that | used to complain
about commercial TV programming!”

P
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Witn tester's cord in outlet. cur- s

rent consumption of appliance tis b ¥

. read direct on meter when line | e

cord is connected to receptacie on Simply insert tube in appropriate B

panel. This typical iron takes 7
amperes (Good). .

Contro! circults of most furnaces
use 24 volts obtained from step-
down transformer. Here’s how to
check room thermostat o see if
wires to it are live.

Test Genera o

READ THIS!

Model 161 UTILITY TESTER®

EPAIRING ALL

CAL APPLIANCES

socket then follow procedure as out- ?yﬁ
lined in our manual.

Sm

==

Test Storage Batteries

READ THIS!

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

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

® Measures A.C. and D.C. Voltages,

UTOMOBILES - TV TUBES

As an electrical trouble shooter the Model 161:

(Both 110 Volt and 220 Volt
lines).

Will measure current consump-
tion (amperes) while the appli-
ance under fest is in operation.
Tncorporates a sensitive direct-
reading resistance range which
will measure all resistances com-
monly used in electrical appli-
ances, motors, efc.

As an Automotive Tester the Model 161 will test:

® Both 6 Volt and 12 Volt Storage Batteries ® Generators @ Starters ©
Distributors @ Ignition Coils ® Regulators @ Relays @ Circuit Breakers
® Cigarette Lighters @ Stop Lights ® Condensers @ Directional Signal Sys-

all electric fan motor indicates
ohms (normal resistance).

tems @ All Lamps and Bulbs ® Fuses @ Meating Systems @ Horns ® Also
will locate poor grounds, breaks in wiring, poor connections, etc.

INCLUDED FREE!!

L | This 56-page-book—practically o

= leakage » How
,_.-' motors using a simplified tr

: }52 | condensed course in electricity.

#;  Learn by doing.

% Just read the following partial list.

" of contents:

¢ What is electricity? ¢ Simplified
version of Ohms Law s What is
wattage? ¢ Simplified wattage
charts » How {0 measure volt-
age. current, resistance and
to test all electrical appliances and

« How to test all TV tubes; also simple procedure for
:ti’e‘te:mlnglng which specific tube (or tubes) is causing
e trouble.

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

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

leads. Only ...............

P
e
=
=
-

Test Circuit Breakers

READ THiS!

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

SEND NO MONEY WITH ORDER

PAY POSTMAN NOTHING ON DELIVERY

Try it for 10 days before you
buy. If completely satisfied then
send $5.00 and pay the balance
at the rate of $5.00 per month
until the total price of $22.50
(plus small P.P. and budget
charge) is paid. If not completely
satisfied, return to us, nc ex-
planation necessary.

DECEMBER, 1964

________________ R S
ACCURATE INSTRUMENT CO., INC. |
Dept. D-373, 911 Faile St., Bronx 59, N. Y. 1
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 1
(plus small P.P. and budget charge) is paid. If not satisfactory, | may |
return for cancellation of account. i
Name !
Address }
City. Zone. State |

______________ L G —— |
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Fill in coupon for o FREE One Year Subscrip-
tion to OLSON ELECTRONICS’ Fantastic Bargain
Packed Catalog — Unheard of LOW, LOW,
WHOLESALE PRICES on Brand Name Spoakers,
Changers, Tubes, Tools, Stereo Amps, Tuners,
CB, and other Bargains. Credit plan available.

NAME
ADDRESS =
CITY. = ZONE___STATE —m

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

OLSON ELECTRONICS

INCORFPORATED

321 S. Forge Street Akron, Ohio 44308

1965 ° DOUBLE
BONUS #1 & BONUS #2 BONUS

FREE WITH $10 ORDERS
FREE BONUS #2

L S]
U —¢hoose any $1
S

FREE RONUS 3

R
S e Trangistors o Diodes
e Condensaers e Coils
e Rectifiers » Precs. item listed free.

;N%ggzlc_rgo;lnsiﬂorl 51 salss(;:ofa:yl:;%"’ res. 51
o_case. . 50 to0. . ...
e oo 11 O Pyele mSo o1
10 Raytheon CK7 2 51 $25 Surprise, wilde 51
transistors, pnp..... radio-n.tv_assortment.
2oredd and 595 Yoot 31 Burie e 66, %1
oo ’ -to- o
?st nlnll(t.rla!, to 51 ?30 Volume c“or;ltr?ls to 51
*, e sens, proj. meg., Switcl 00 .
gzcsCe;;;ron'i!ct(:ogg'r; $1 ::tm.ltl'eco“do:n“"' 1
i ) m st. silvers
80 Terminal smp-, 1 51 30 Power Resistors to 51
to 8 lugs, asst..... 50W. to 10K ohms
B0 Hi- Q Ret'trc 12,1 40 Precision lnutou
$0M16 9 Treg: Forias 51 13, 1. 2W. 15 too 1
23 ‘Epoxy’

Silicon di-
odes, 750 mil, axial 51
60 Tube Sockets, 51
pluzs recepucles ete.

Disc Condensers 51
2’1mmtto O5mf to 1KV
5 General Electric 51
2N107 pnp transistors
10 RCA Phono Plugs-n- 51
jack sets, tuners-amps
10 Power Transistors 51
IOW. TO3 case

40 orid’'s Smallest 51

rntn,l/ 10W. 5% too

10 Power Tr-mlu s
10W, untested

4 Transistor Tr-

formers, worth §1

2% QGerman Dnode- 51
1N34, ete, untested.

100 Printed circuit 51

parts, 850.00 value.

8 Texas Epoxy 7o0

mil, 80Qv_rectifer. . 51

3 40-watt Transistors 51
TO 38 Case, untest

28 Top Hat R'ctifirs 51
780 ma silicon untest.
‘Tln" 20-Watt Tran- 51

*trs. 2N1038 equal pnp

'so One Watt Resis- 25 Glass Silicon oi- 51
tors many $5%..... odes, subminiature.

POLYPAKS "=~

WRITE FOR FREE BARGAIN CATALOG S. Lynnfield, Mass.

Sylvania 30MC 51
Trnnn:torn, T05 case
30 Sprague Mylar Cond 51
Asst. values, etc

80 Tubul-rCondenun 51
to .5mf to

DDDDDDDDDDDDDDDDD

DDDDDDDDDDDDDDDDDD
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BOOKMARK
by Boobuons

ITH Christmas just around the corner,

your o’ Bookworm suggests you visit
a book store to solve many of your tough
gift problems. Far too often one hears peo-
ple complain, “Don’t know what to get that
boy—always has his nose in books.” Never
before have book stores been so well
equipped to serve the needs of parents and
wives looking for gifts for their families’
electronic geniuses. And if you want to treat
yourself any time throughout the year,
browse about your nearest book store—you
may bump into me as we both reach for the
latest electronic title.

i 568 pages
i Hard cover
$8.95

i e Fazs N

Servicing. A new title and a second edition
by John Markus will make many a new com-
er to radio and TV servicing an expert and
money-maker in short time. The titles are
Television and Radio Repairing and How to
Make More Money in your TV Servicing
Business. The former is a practical manual
of television and radio servicing containing
simple step-by-step instructions for testing,
repairing, and replacing all parts. The latter
offers sound, practical, business tips and
techniques for making more money honestly
and how to avoid financial pitfalls that even
some pros make.

Before you have gotten halfway through
Television and Radio Repairing you can go
out and fix half the television and radio re-
ceivers that come your way. The author, a
long-recognized expert, shows how in a new
and completely practical way. Every sen-
tence is boiled down to give you facts in a
hurry. Only those facts that will give you

Rap1o-TV EXPERIMENTER
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some real help in testing and repairing sets
are included. The book begins the minute
after you've decided to get into the money-
making field of radio and television servic-
ing. It tells you what servicing involves—
how to get information and help—and the
- tools you’ll need on the job. You're told
enough of how radio and TV sets work to
help you talk to customers confidently.

346 pages
Hard cover

$7.95

The How to Make More Money in . ..’
title is a storehouse of some of the most help-
ful business tips and techniques ever brought
together for the purpose of making money
and avoiding financial pitfalls in television,

radio, and home audio servicing business. It
offers a carefully coordinated program for
making one’s own business pay a profit.

In addition, the text gives you valuable
advice on such business routines as the right
way to make out a bill; how to handle the
money you make; setting up records; plan-
ning your advertising program; making tele-
phone-directory ads pay off; getting new
customers; handling callbacks and com-
plaints; hiring and managing a good service-
man; the dangers of buying a service busi-
ness; taking care of installment taxes, etc.
In fact, the text is so complete, even the old
pro with many years under his belt will find
this book filled with facts he should have dis-
covered were he not so busy.

Both books on servicing are published by
McGraw-Hill Book Company, Inc. and are
just two of several top quality servicing
books. As others are published, your ol’
Bookworm will make it a point to review
them.

How TV Works. You would be surprised
of the number of experimenters who know
next to nothing about the innards of theTV

LT-110B FM Stecen
Mulllpies Tuner $139.95

AT A NEW'
LOW PPIGE :

Rush me free Scott’s
24 page Custom Stereo Guide.
Name.

Address
City. Zone. State.

il SCOT

H.H. Scott, Inc., 111 Powdermill Road.
Maynard, Mass. 565-10

0 L
ikxport: Scolt International, 111 Powdermill Road, Maynard, Mass. Canada: Atlas Radio Corp., 50 Wingold Ave., Toronﬂ Cakle HIFL

< rEXPERIMENTEHS AMATEURS  HOBBYISTS

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

P.O. BOX 6188 CCC
ELECTRONICS SACRAMENTO, CALIFORNIA

buy parts at but a fraction of the usual wholesale cost.
- We are specialists, selling primarily new governmant
y tﬂj G#  surplus components and assemblies; we do not handle

ﬁ] i any "commercial" surplus. You will save more through

@ If you gre a builder, here's your golden opportunity to
V3l i EQ’

25 buying from us than you ever believed possible, and
you'll be assured of genuine government specification
%ﬁ E g material to boot! Sit down right now and write for the
BARGAIN BULLETIN; a postcard will do. Forty pages of

JOE PAI.MEH outstanding values are yours just for the asking.

Save real money on radio parts. Write today

WRITE TODAY FOR FREE CATA[(_)_(Q

DECEMBER, 1964
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BECOME A RADIO TECHNICIAN

For ONLY $26.95

BUILD 20 RADIO

CIRCUITS AT HOME

with the New
Progressive Radio "Edu-Kit"'® e ¥ Reg. U.S
ALL Guaranteed to Workl ¥ - O

A COMPLETE HOME RADIO COURSE

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

® No Knowledge of Radio Necessary
® No Additional Parts or Tooln Needed _ Training Electronics
® Excellent Background for T Technicians Since 1946

FRE SET OF TOOLS, PLIERS CUTTERS, TESTER,
SOLDERING IRON

only

WHAT THE “EDU-KIT” OFFERS YOU

he *“‘Edu-Kit'' offers you an outslandlng PRACTICAL HOME
RADIO COURSE at a rock-bottom price. You will learn radio
theory, construction and servlclni You will learn how to build
radios, using regular schematics; how to solder and wire in a pro
fessional mnnner. how to service and troubje-shoot radios. You will
learn how to work with gunched metal chassis as well as_the new
Printed Circuit chassis. ou will learn the principles of RF and AF
ampiifiers and oscillators, detectors, rectifiers, test equipment.
You wiil Jearn and practice code, using ng the Progressive Code Os-
cillator. You will build 20 Receiver, Transmitter, Code Oscillator,
Signal Tracer, Square Wave Generator, Ampl iner and Signal
lnjeclor circuits, and learn how to operate them. You will receive
an excellent bac‘(ground for TV. In brief, you will recetve a basic
education in Electronics and Radio, worth many times the small
price you pay, only $26.95 comPlete.
PROGRESSIVE
TEACHING METHOD EVERYONE
Progressive Radlo ‘'Eduy You do not need the slightest
Kll" ln the foremost education- bac g-round in radio or sclence.
al radlo kit in the world, and is “Edu-Kit’’ is used by young
universally accepted as the and old, schOOIB and clubs, by
standard in u:e ﬁeld of electrun Armed Forces Personnel and
lcl \‘.rnln u-Kit'* | Veterans Administration for
m educatlonal training and rehabmtauon
grinclpln of "Leam by Doin; ne of e mo: lmporlan!
ou begin by building a almple aspects of the "Edu-K t' i3 the
radio. Gradually, in B progres. Consultation Service which we
sive manner, and at your own provide. We welcome students
rate, you construct more ad- | to send us their problems.
Y whether related t? any of the
techniques, and do work like a | Material covered in the °‘Edu
rofessional radio technician. Kit"' course, or encountered in
hese circuits operate on your | other experiences in the fleld
regular AC or DC house current. | of electronica.

THE “EDVU-KIT” IS COMPLETE
You will receive all Yaru and instructions necessary to build
20 different radio and electronic circuits, each guranteed to oper-
ate. Our kits contain tubes, tube sockets, variable, electrolytic
mica, ceramic and paper dielectric condensers, resistors, tie strips,
colls, hardware, tubing. punched metal chassis, Instruction Man
uals, hook-up wire, solder, solenium rectifiers, volume controls,
lwuches, etc n addition, you receive Printed Circuit materials.
including Yrinted Circuit (_,hnsms, special tube sockels, hardwaie
and instructions. You also recelve a useful set of tools. pliers
cutters, professional eleclrlc soldering iron, and a_self-powered,
dynamic Radio and Electronics Tester. The ‘‘Edu-Kit'' also in-
ciudes Code instructions and the Progressive Code Oscilll!ur You
wlll also receive lessons for servicing with the P Er-es ive 1
Tracer and the Progressive Signal Injector, a Iﬂ h Fidelity Gulde.
FCC Amaleur License Tralning, and a Quiz
1 parts, components, etc., of the ‘Edu-Kit are 1009 uncon
dmonally guaranteed, brand new, carefully selected, tested and
matched. Everything is yours to keep. The complete Erlce of this
practical home Radio and Electronics course is only $26.95

TROUBLE-SHOOTING LESSONS

u learn to tro J. Stasaitis, of 25 Po lar Pl
ghoot and mervice radlos, using | Waterbury, Conn., writ
the professional Signal Tracer, | have repaired several sets fun |
the unique Signal Injector. and | my friends, and made money
the 4 namic Radlo and Electron- | The “Edu-Kll" pald for itself
ies ester. Our Consultation | T was ready to s?end $240 for
Service will help you with an¥ | u course, but I und your ad
technical problems. und sent for your kit.

FREE EXTRAS
of Tools ¢ Radio Book e Radio and Electronics Tester .
!Iectru: Soldering lron s Pliers-Cutters o Tester Instruction nook
o Hi-Fi Book g TV Book o Qunx Book e Membership in Radio*TV
Club: Consultation Servic Amateur License Training &
Printed Circuitry o Certl'lcatc of Merit . Valuable Discount Card

THE KIT FOR

S o= == = NCONDITIONAL MONEY-BACK GUARANTEE'=——— —

ORDER FROM AD—RECEIVE FREE BO
RADIO & TV PARTS JACHPOT WORTH %15
l[j “Edu.Kit'’ Poﬂp: Enclosed full paymer\t of $26.98.

Edu-Ki pay $26.93 plus postage,
|D Send me l‘l!ll Mdmcnll information describing “Edu-Klt."

I PROGRFSSIVE “EDU-KITS"” INC.

S. GOODMAN, M.S. in ED., PRES.)
Dept. 523NN

[1136 Broadway Hewlert, N. v.|

BOOKMARK

set in their living room. Many people have
come to accept television as one of the
wonders of modern living. They know how
to turn the receiver on and off, change chan-
nels, and adjust the operating controls to
some degree of usefulness, but when it comes
to understanding how television works, they
are at a complete loss. ABC’s of Television,
by Len Buckwalter, provides a basic under-
standing of television and how it works.

4

abe’ of

 TELEVISION

96 pages
Soft cover
$1.95

Readers of RaDIO-TV EXPERIMENTER have
read many of the author’'s magazine articles
and have enjoyed his clear concise style
which he uses successfully in his book. If
you are one of those experimenters who
calls a serviceman to fix your TV set, or if
you are unable to draw a block diagram of
a TV set and show input and output wave
forms, then Len’s book is for you. This
Howard W. Sams publication fits neatly in
your pocket and makes good reading during
your idle hours.

Mathematics & Electronics. Far too often
it is the lack of a good understanding of
mathematics used in computations related to
electronic circuits that separates the good
technician from soso types. The key to
applying electronics technology is in know-
ing how to use electronic math. An elec-
tronic technician must be able to rapidly
and accurately evaluate circuit parameters
by applying related mathematical formulas
and laws. Becoming familiar with the appli-
cations of electronics math and learning how
to manipulate the various formulas requires
a working knowledge which can only be
achieved by extensive practice. Two recently

Rap10-TV EXPERIMENTER

_ www americancadiohistory com
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S fiers and Oscillators, Transmitting Equip-
ment, Receivers, Measurements, and Log-
arithms and their Applications. You will
find the material in this book serve three
major needs—they are to provide (1) a
more fluent understanding of electronics;
(2) supplementary study material needed
to pass FCC exams; and (3) practice in solv-

208 pages  ing problems as part of a study course.

Soft cover Calculus for the Electronics Technician by

$3.95 Allan Lytel is written to provide the busy
technician with an understanding of cal-
culus. It assumes a knowledge of algebra up

published books by Howard W. Sams & Co. to and including quadratic equations. A

are worth your consideration if you are knowledge of trigonometry is not required to

weak in paper-work electronics.

Practice Problems in Elecironic Calcula-
tions by Alan Andrews, the first of its kind,
is a “workbook” designed to provide work-
ing technicians with experience in analyzing
electronic circuit requirements. The author’s
previous two-volume effort, Electronics Math
Simplified, serves as the basic study text for
the new volume. The chapters in the new
volume include: Working with Numbers,

Practice Problems &

iKY
Eleeteonies
Laleulations

P~

Algebra and Trigonometry, Units of Mea- 160 pages
surements, DC Circuits, Alternating Cur- Soft cover
rent, AC Circuits, Power Supplies, Ampli- $3.95

A special
subscription to

) RADIO-TV
EXPERIMENTER

brings you more

make-it-yourself
projects

1 Year Subscription—$4.00
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(6 Big lIssues) A
= EACH ISSUE INCLUDES LATEST EDITION Z o r?osf- ﬁPEﬁllA"L‘
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RADIO-TV EXPERIMENTER
505 PARK AVENUE, NEW YORK, N.Y. 10022

YERMS: Free Postage In

Please enter my special & Issue subscription to RADIO-TV R o oach. USA on ‘prepaid orders.
EXPERIMENTER S 1o Add 008 cur "B5. Send
) " 285¢%, deposit on COD orders
1) enclose $4.00 O Bill me later il Sond AP o B erers,
Monoey refunded In 5 days
GU;-RVEAR it not completely satisfied
NAME. oN ANTEE o =.. {uTes are neLw. usey or #ec-
(Please print) i ALL TUBES 1 onds are so marked

Individualiy boxed | Send for special detalis on seif-serv-

ADDRESS CODE DATED |u ice tube testers and CRT prices

LI NATION WIDE TUBE CO.

_STATE 21p CODE A6 0N AVERUE, HARRISON, NEW IERSEY ¥ill 4

CITY

* DECEMBER, 1964

Mg, PSRRI 4
-

wanny americanradiahiston. com
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understand this book, but such knowledge is
helpful. Abstract mathematical presenta-
tions are resorted to only when they are
necessary for clarity, thus making this a
practical and usable self-study guide and
reference. Reference equations and graphs
with which the reader may have been famil-
iar but forgotten, are included in the Appen-
dix. This text is an introduction to calculus;
however, with it, most technicians should be
able to gain enough knowledge to fill their
needs. If further study is necessary, the
reader should not have trouble following
more advanced texts on the subject.

Electronic Navigation. Each new boating
season brings an increased array of elec-
tronic . navigation equipment and an in-
creased sense of confusion to the boat own-
er. Do I need a RDF (Radio Direction
Finder), depth sounder, etc.? What kind?
How do I use it properly? Such questions
are answered completely in a new compre-
hensive guide, Electronic Navigation Made
Easy—a John F. Rider publication. Pleasure
boat ewners will find here a complete, in-
formal course in modern electric navigation.
The author, John D. Lenk, employs an

176 pages
Soft cover
$3.95

extremely practical “how-to” approach
throughout—requiring neither mathematics
nor previous experience in navigation. Ev-
erything the modern skipper should know
is covered. Full descriptions are given of
modern marine charts—how to get them,
and read them; modern navigational aids—
marker buoys, government publications, and
time signals. Excellent instruction is also
given for navigational procedures such as
reading a compass, laying a course, finding
distances, plotting bearings, taking running

waww americanradiohistonzcom

fixes, and deviation cards, Separate chap-
ters thoroughly discuss navigation with the
following equipment: RDF, Consolan, radar,
depth sounder and Loran. Review questions
appear at the end of each chapter with
their answers at the back of the book.

Pro Department. Audiophiles with some
serious audio and high fidelity reading under
their belt should be very familiar with the
works of G. 4. Briggs. When his grand work,
Sound Reproduction, ran out of print in
1962, he decided not to reprint because much
of the information contained in it was out of
date. It was calculated that the new edition

L

" AUDID

il
' gk‘l‘@ss

! Soft cover
168 pages
$2.95

would take over two years to prepare, so
author Briggs divided and conquered by
preparing smaller volumes instead of the
huge tome running to several hundred pages.
Hence, the birth of Audio and A4 coustics, an
excellent volume that covers resonance, echo
and reverberation, room acoustics, free-field
sound rooms, transient response, stereo, and
live/recorded tests. Published by Wharfedale
Wireless Works Limited, the text is available
here in the United States through Herman
Publishing Service, Inc.

Publishers. The publishers of the texts
in this issue’s Bookshelf are listed below with
their addresses. When writing to a publisher
mention that you read all about it in Rapio-
TV EXPERIMENTER.

Howard W. Sams & Co., Inc., Technical
Book Division, Dept. #714, 4300 West
62nd Street, Indianapolis, Indiang 46206

John F. Rider Publisher, Inc., a Division of
Hayden Publishing Company, Inc., Dept.
RT4, 116 Wesr 14th Street, New York,
New York 10011

Herman Publishing Service, Inc., Stamford
House, Stamford, Conn.

McGraw-Hill Book Company, Dept R14,
330 West 42nd Street, New York, New
York 10036

Rap10-TV EXPERIMENTER
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“VALUES” THAT DEFY ALL COMPETITION

O
D

[a)
O
O
O
al

B

o
O
o
o

=

0
O
ol
.0

O
O

0 =
O
0
0

IMMEDIATE DELIVERY' « « « Scientific light pecking for ssfe delivery at minimum cost.
HANDY WAY TO ORDER: Pencil mark or write amounts wanted in each box,
F in box for Free $1 BUY. Enclose with check or money order, add extra for shipping.
Tearsheets will be returned as packing slips in your order, plus fists of new offers.

Plesse specify refund on shipping overpayment desired:

gwaéd RADIO & TELEVISION CORP.

We must unload 3 BULGING WAREHOUSES . _
FREE $1 BUY WITH EVERY 10 YOU ORDER

$27 MERCURY RECTIFI El'l’isf!l 87

tests all typas, brochurs on reque
5

DIO Style, Qusltty, P-rtarln.nc.ss
money.refund basts—Complete ...

STARLITE TAPE RECORDER 310

Brand Dew, Complate, worth double

$50 STARLITE AM-FM RADIO 528
13 Transistors, Deluxe quality. sold
ey refund basls—complets

BONANZA “JACKPOTY not gold,
% o], but a wealth of Electronle
o Money.Back-gusrantes

S.W STARLITE AM-FM IAD|°

Deluxe 7-Tube, as-is but easy to

repalr—ecomplete with Tubes ...

PLAYBOY & TRANSISTOR RA-

CRYSTAL LAPEL MICIOPNON! 81
Righ Impedance, 200-600! o

00 RADIO PARTS "JACK-

* handy aseortment «......

UNIVERSA[ 8" PM SPEAKER

Alnico 5 maghet, quallty tone ...
UNIVERSAL 4" PM SPEAKER

Alnico 3 magnet, quallty tone ....

SIS

ELECTROSTATIC 3" TWEETER
SPEAKER for ¥M, HI-FI, etc. ..o

2 — UNIVERSAL 2%4” PM
SPEAKERS for Radios, Intercom.
2s multiple Speakers, ete. «.ec-o

3 — AUDIO OUTPUT TRANS-
FORMERS S0Le type .

250—ASST. SOLDERING LUGS
h.lt types and sizes

i 250--AS5T. WOOD SCREWS

finest popular zelestion <.ccceee

250 — ASST. SELF TAPPING
SCREWS #9, #l, BCe sesaccons

180—ASST. 6/32 SCREWS
and 150 6/32 HEX NUTS +cc-o0

150—ASST. 8/32 SCREWS
nd 150—-8/32 HEX NUTS »»-¢

1
150--6/32 HEX NUTS 81
and ISO—I/JI HEX NUTS ---»

100 — ASST. RUBBER' & FELT 31
FERT FOI CABINEYS best aizes

10—ASSORTED SLIDE SW"CN(S 51
SPST, DPDT, ete,

4-TOGGLE SWIYCNES
SPST, SPDT, DPST, DFDT ......

15-ASST. IOTARY SWITCHES
all popular types value oo

S0-~ASSORTED #3AG FUSES

Popular essorted ampere ratings ..

50 - STRIPS ASSORTED SPA-
GHETTI Bandy siea:

METS beat sizes ...c.e

10 — SURE.GRIP ALLIGATOR
CLIPS 3% Dlated «ceocrcoocncss

10 — SETS PHONO PLUGS &

1

PIN JACKS RCA tyP® svesscee

 at the GREATEST PRICE SLASH in’ Electronic History!
FREE GIFT WITH EVERY ORDER

MARKET SCOOP COLUMN

not complatel¥ aatisfied « ..

Nome

Only 2p plies
to "SI' Buys
10-¢ ELECTRIC, LINE CORDS v
0 Wa%.E5RE U227 TV BARGAIN COLUMN
D 100°—SYANDAND ZIP CORD s1
2 conductor 18 white or brown dbi[™] i‘—‘;"hﬁri:'f“ CORDS 10
3 100'—MINIATURE OR 38 o = 2
D rooonauciar. _r.uxm_ xzo|x' \.?.. D 81 srANbAln v 1Yl ER 85
'°° Ass’ MDIO XNO! D Compltl' with Tubes & Schematlc . D
[0 M metaciod popular types [] SiANDARD TV TUNER ime S5
D- 1°°—RADIO & TV SOCKETS 51 ‘omplete with Tubes & Schematle .
all type 7 pin, & pIn, @ pin, eto D G.E. TV POWER TRANSFORMER 84
D 130‘;:5““ l‘ElMlNAL STRIPS 51 250ma. 380/360v, 6.3.9A, BV-3A . D
A pes, 1lug to
$1500  TELEVISION PARIS §
[] 100-ASST. CERAMIC CONDEN- 51 O 3)ACkpor~ vest by eve 1 0
SERS some ln 59 -.-:- - 0] 4,5 TV, AUGHMENT TOOLS 51
[] 100-CERAMIC CONDENSERS 3|0 most seer”assromens .-
1 LY 900 2
] ]90-MICA CONDENSERS - 51D S1ZRIVREL %c";?‘.'ins.m.m 17
‘Micamold 180mmie.1000y, 107 oo 50 Assol'zo W PEAK'NG s
D] 100, 7o ASS0RTED. Yo WATE 1 [0 Coity an bopter t9pes oo ovane-’ 1
o TRANSFORMER
D af:sgo?:}'l. z(‘:’ONI)ED:SIIS 31 D Z-?w.r..'iyf.ﬁf"m.m.u.s diagram 31 D
& .
0O Lo“ ASSORTED T WATT RESIST- 51 O 2 5A0008 Sh &L s1‘j
A iovets
= OUT TRAN
[ 3,5 ASSORED 2 WATT RESIST- sq/0 LAY vear ov TPt -n'r'. o s1
[ So-PRECISION, &zs}lsrogl.sq s9/0 v oo A L e s1|
: exe 98%% .-
[ 20,5 ASSTED, WiREWOURD 10 20-ASSORTED TV SOl ...
EGETTRLSED B e o 40—ASSORTED TV KNOBS $ D
DI:lE;S %zrsn'-. xssgrﬁ:‘"%‘o.,&‘c"' 31[] all standard types, $40 vakie ..o 1.
- 4 — TV ELECTROLYTIC CON- §
[ 28 5, STLYANIA HEAT SINKS SI[T] pENsers seragoe 30-250v - 1|D
0] ZemAssL Ty ELECTROLYTIC $9 .
O goR—Asggn‘sn MILAR CONDEN- 51 . ERS .popular -0
0 sessces ; -
| : '[] 3 = TV HivoLr ANopEsq |
0 4= SPOOLS HOOK-UP WIRE 51| LEADS 20” JenEth <eoveorene d1
4 different colOTS escsssessces D 10TV PICTUIE TUIE SOCK- 51
[] 100"~ INSULATED_ SHIELDED %1 RT§ wirsd wiih 307 lesds .- - a
WIRE #320 bralded metal 30-ASSORTED™ PRINTED " CIR. ‘1
(] JoTesL, pROD wine g CUrT soCKETS bertomes oo O
dsluxe quality, red or black ..s. 35 - INSTRUMENT POINTER 31
[ 100HI.VOLTAGE wire 21 KNOBS selected popular types .. “Hry
_lor TV, apeclal circults, #1& seee D ‘“l - F'NEST NYLON DIAL ‘1
D 200'~BUSS WIRE #20 tinned for 31 CORD best sise, 028 gauge .... D
hookups, mpecial clreuits, ote. .. D ”_As‘r '".OT ‘|°H's s1
D ‘wu‘l,i ;mmNth (‘AD"N ‘1 44, 46, 47, Bl, otC. ..occenen E]
75000 'J0~ASST. DIODE CRYSTA $
[] 3. S0K.VOLUME cONTROLS 39 s Fines, e |
o GASS 3 - n:ctnowuc CONDEN- §9
0 5,54, MEQ VOLUME CON- 31 ens ELECTRQIMC SoNRELLO :
TROLS 1088 aWitch "<ceeacoos
D :-!l.scnowuc connmssns $1D
[ 3V MEG voLumE CONTROLS 5] Mallory 20/30-450% - re- -+
with awitch, 37 sh: sssesses 10 s RAD'O El‘ ‘1 D
asst. 4 warr wiee 54|0] TRotve jovant
[0 WOUND CENTROLS »----=-- " iy ':s;m‘:::::“ <o O
= 0 AR N- $
_ASSORTED VO CON-
0 tezapommn, yowne con 5|0 Bunsend i SRS M )
_ 20-GOODALL TUBULAR $
0 fAgehm, yoww con 59\ EEERAT SHAY.....
- 20_BENDIX CONDENSERS 3
O }gc?;fm ’35}"%,!’:'!;305 s s]_D 1007.20007 #15 value ......e. 1[]
o 100—FAHNSTOCK CLIPS ----:
[] 15-RAPIQ, OSCILLATOR COILS $7|[7] OCcK CLIPS 15
CHAPT ZU DI MITZIA “JACK.
00 3 S35, Igromes 33|01 SO WA 4

$200 SONOTONE HEARING ALD §

Complete Jeas Earplece & Batteries

1000—ASST. HARDWARE KIT §

screws, nuts. washers, rivets, ete.

5
1

1000-ASSORTED RIVETS

most useful selected sizes ...cae

1000-ASSORTED WASHERS

most useful aslected sises .....co

20—ITT SELENIUM IECTIFIEIS
83ma for Radlos, Meters
Transistors. K

40000 10 stock ... all orders Silled

6~IBM COMPUTOR SECTIONS
loaded with Transistors, Condensers,
Diodea; Resistors, Etc-—sold big at
9 for $1 & rdered—terrific buy
NOW B .eccccsessessse.. O fOF

STEREQ PHONO AMPlIFIE!

wired—-ssch nal 3 wal

4-258KS TUBES &
TRANS completas above A

2
MAGNAVOX PIECE OF EQUIP- 51
MENT loaded with deluxe parts ..

2 — STANDARD llECTIOlYTlC 51
CONDENSERS 40/4
3—ANPHENOL CO.AX CON.

NECTORS Your - cnoleo—!o 239, ‘1
PL.259, M.338 ..

50-RCA LUCITE RADIO KNOBS 31

popular type w. indicator polnter
20—RCA 954 TUBES ccocovooe” 51
Radlo, Television and Industrial ..

1
ID—SYI.VANIA IUI YUIB 31
brand new Jan..

aiso serves as 116 e eanae .

ALL AMERICAN wl! KIT 52
Top Standard
128E68, 12AVE, BOCB. 35'4 sees

3_- TOP BRAND 33W4 TUBES 81
TRANSISTOR

‘1.
IN179. #te. . .o0e

4-PNP #2N404 TIANSISYOIS 51

list price 62¢ .. apacial at & for ..

3-NPN #IN696 TRANSISTORS
list price $1.63 . special at 3 for .
5_TOP HAT SILICON RECTI

FIERS 5 -300v

2-TOP. HAT smcon IECH-
FIERS 750ma-800v top

COIlL TIANQFOIMIIS

Radioa .«

1

I.OU"UI

10—-ASSORTED TUBES

WER
pssox,.

TUNGSOL #lN“:
rei

5—L.F.
sub-min for Transistor
§ — AUDIO OUTPUT TIANS-
FORM sub.min for Trans

S—PNP TRANSISYOIS
ral purpose, TO-8 ci

PN TRANSISTORS

3
general purpose, TO-5 ¢ase +ecvee

S—ASSO"ED ‘IIAN SFOIMEIS

100-MIXED DEAL “JACKPO‘I“

Condensers, Realstors, Surprises ..

TOP BRAND RADIO & TV TUBES
80/10/107g-—Brochure on Requeat

Cost of

place letter

Address

‘goods

Shipping

sstimoted o
TOTAL

[ CHECK [ POSTAGE STAMPS [ MERCHANDISE (our choice) with advantage to customer

TELEPHONE

84 VESEY STREET

.DECEMBER, 1964

Dept. E

COstland 7-2359

NEW YORK 7, N. Y.

waany amaricanradiahictan, caom
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GIANT SALE ON RELAYS!
® PLATE RELAY—10,000 ohm (RR#100). ... Sale $1.49

NEW

DPDT—Octal Plug :
* RELAY—SPDT—110V (RR#101) ......... Sale  99¢ / ) /
® PLATE RELAY—4000 ohm (RR#102). ... .. Sale $1.99 / ;
4PDT—Shielded—Octal Plug
¢ PLATE RELAY—5000 ohm (RR#103). . . . .. Sale  99¢
SPDT
® RELAY—24V—SPDT .............. ... .. Sale 394

FREE GIFT when you enciose this ad with order!
COMPLETE LISTING on all relays and other experimenter
parts_ond supplies in GIANT NEW 1965 CATALOG.

Send check or money order; include postage, excess refunded.
50¢ service charge on orders under $10.00. Sorry, no COD’s.

® SEND FOR GIANT NEW 1965 CATf\lOG—FREE
GROVE ELECTRONIC SUPPLY COMPANY
4109 W. Belmont Ave. Telephone:
Chicago, III. 60641 (Area 312) 283.6160

TINY CB TRANSCEIVER
PACKS 5-WATT WALLOP

The “Messenger 1117, one of the smallest
tull-power  Citizens Radio transceivers
manufactured to date, has just been intro-
duced by the E. F. Johnson Company of
Waseca, Minnesota. Extremely compact in
its design, the all transistor “Messenger 111"
has 18 transistors and 9 diodes—measures
less than 214" high; less than 6la” wide;
and just 834" deep. The “Messenger 111" has

Com You Solve This Equation |n Oan Step?

Tou com with the &lsynce Slide Rule. Professionad 10 Scale Model

Engineering
Slide Rule
with instruc.

Bolve the most complex math problems
—cube roots—logarithms qulickly, easily.
The perfect answer for the electronic

hobbyist, designer, engineer. Not a toy $4oo

tions—ONLY

but a truly professional tool. Work like
the pros with the Alsynco Rule.

Bonus offer! Self-teaching illustrated course on slide rule
technology regularly $2.00. With slide rule only $4.95 ppd.
No C.O0.D. Send post card for free literature.

Alsynco R.T.E.-8 171 S. Main St., Natick, Mass.

. McGEE'’S
1965 CATALOG

1001 BARGAINS IN
SPEAKERS—PARTS—TUBES—HIGH FIDELITY
COMPONENTS—RECORD CHANGERS—
TAPE RECORDERS—KITS—
EVERYTHING IN ELECTRONICS

McGEE RADIO CO.,

| 1907 McGee St.
i Kansas City 8, Missourl
{0 SEND 1965 McGEE CATALOG

been designed as a multi-purpose unit with
almost instantaneous adaptability for its use
in 4 different types of two-way radio applica-

tions. As a mobile unit, the “Messenger 111”
easily fits under the dashboard of any
vehicle—and with the available accessories,
is immediately interchangeable for use in a
base station: as a self-contained public
address amplifier; or as a full, 5-watt battery
powered, portable pack set. By simply
switching to the “PA” position on the
front panel control, and using the micro-
phone along with an accessory weatherproof
speaker, the “Messenger I11” becomes a full
3-watt Public Address System, still retain-
ing its full capability to receive in-coming
radio calls. This feature is especially useful
for businesses engaged in field work and con-
struction projects, or for use by marinas or
in other out-of-doors applications. The

DISCOVER EXCITING NEW FIELD
OF COMPUTER DESIGN

Impress others with your knowledge of Computers.

Build and learn TRANSISTOR circuits used in today’s com-
puters. DIGICATOR | assembles in less than 1 hr without
special skills, experience, or tools. Simple 20 page manval
leads you through nine computer experiments. Pre-
punched 8%x11 circuit board, solderless connections,
wire, transistors, bulbs, resistors, included in kit
Order now and start learning the basics of com-
putersystems. Money backguarantee, Only 9.95 Pp.
DIGICATION ELECTRONICS, Dept. R-6
83 Concord St. Framingham, Mass. 01701

20 Rap10-TV EXPERIMENTER
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“Messenger III” is also designed for use
with a companion transistor “Tone Alert”
selective calling system. This unique acces-
sory completely mutes the speaker on the
“Messenger III"” until one unit calls another
—then, automatically, the stations hear an
audio note and an indicator light flashes
“on”, remaining lighted until the call is
answered. Priced at $189.95, the “Messenger
III” is furnished complete with crystals for
one channel and dynamic microphone with
“full-grip” push-to-talk bar and coiled cord.
(For further information and detailed speci-
fications, write directly to E. F. Johnson
Company, Dept. RT 14, Waseca, Min-
nesota.)

AUTOMOBILE
HEADLIGHT-ON ALARM

The Gerole people have designed an inex-
pensive and easy to install safety alarm that
sounds when you leave your parking or
headlights on after parking for the night. No
longer will you let your battery run down
because you hastily departed. Instaliation is
simple and the unit can be installed in any
6- or 12-volt car, negative or positive
ground. Built with rugged long-life solid

DECEMBER, 1964

when it's time to think of college

inquire about
Electronics at MSOE

Planning your space age engineering educa-
tion now, will enhance your career later. Find
out about MSOE programs in Electronics,
Computers, and Electrical Engineering.

Obtain all the facts about courses leading to
4.year Bachelor of Science and_2-year
Associate in Applied Science degrees. Find out
about MSOE scholarships, financial aids, job
placement opportunities, and other services.

Assure yourself of a bright future in the
exciting field of space age engineering and
technology. Write for your Free “Career”
booklet which will tell you about educational
advantages at MSOE.

Pl
V.;"/' | 4
o |
II:D:':";.“. - ----------------------1
:M 3¢ MILWAUKEE .
T SCHOOL OF ENGINEERING 1
1 Dept. RTX-165 1025 N. Milwaukee 5t. 1
: Milwaukee, Wisconsin 53201 :
g Tell me about a career through residence study: &
8 [J Electronics field O Mechanical field 8
: [ 2-years or [J 4-years :
[ ] [ ]
1 Name Age..ccuaenenne ]
[} 1
: Address :
[} ]
3 City, State [ ]
L-----------------------------J
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NEW
FREE Catalog ducls

/ 0,

OF THE WORLD‘S FINEST pro
ELECTRONIC GOV'T
SURPLUS BARGAINS

HUNDREDS OF TOP QUALITY
ITEMS—Recelvers, Transmitters

state controlled components, the Gerole

Microphones, Inverters, Power Sup- Safety Alarm encourages the use of head-
/ R e A L lights to provide safer driving conditions
Boxen-Damouhs. el Bau ey during sunrise and sunset—the periods when
R T drivers are most apt to leave their lights on
Send for FREE Catalog—Dept, 26. after parking. Priced at $2.49 postpaid, the

unit weighs only 3 ounces. (Order direct
from Gerole products, Dept. 14, West
Milton, Ohio.)

FAIR RADIO SALES
2133 ELIDA RD. » Box 7105 - LIMA, OHIO

A JOB ora POSITION ?

The diff e ELECTRONIC MATHEMATICS
NOW! ANY TOLEARN—I.H.8.1. WAY TINY TAPE RECORDER
A coniplete home study course in electronic math WITH BUILT'IN MIKE
to help you get the position you want—MWORE . .
M%NEﬁgéllg%%Pﬁ%Sé’gCTi’ iyl Add extra fun to your home movies or slide
—CoUuU B COLLE P 2 0 H
FESSORS—who have lectured to thousands of showings with sound effects by the tiny new

men on math and engineering. You learn at home i - “ -
quickly, eastly 4§ A s ne. You leart Craig TR-490 tape recorder, the first “Elec

—YOU SIGN NO CONTRACTS— tronic Notebook” with a built-in mike.

Pay only if satisfiled—you owe it to yourself to iehi H H
examine the INDIANA HOME STUDY INSTI- Weighing only two pounds, this mighty
TUTE COURSE in ELECTRONIC MATH midget may be used to record descriptions
R BN s L You Join now, a refresher while taking pictures or immediately after,
Write for brochure—no obligation— 18 so compact it can be operated with one

THE INDIANA HOME STUDY INSTITUTE g

924 East Columbia Ave. Fort Wayne, Ind. 4680S% hand’ and records Up to 30 minutes Of data'

Cartridge loaded, the TR-490 has VU meter
for monitoring sound level and battery life,
push-button control for starting and stop-

FOR GREATER CLASSIFIED PROFITS
WHY NOT TRY THE NEW

COMBINATION CLASSIFIED AD MEDIUM

For $1.75 per word—your classified ad will appear in
SCIENCE & MECHANICS MAGAZINE as well as in four
SCIENCE & MECHANICS HANDBOOKS. Write now for infor-
mation to Classified Advertising, SCIENCE & MECHANICS,
505 Park Ave., New York, New York, 10022.

How to Write a
Classified Ad That Pulls

Deluxe 48 page booklet—only $1 per copy.
And, with the booklet, you get a $2 credit
toward your payment of your classified ad in
Science & Mechanics. Send $1 now to Sci-
ence & Mechanics, 505 Park Avenue, New
York, New York 10022.

STUDY To BE A DOCTOR ping. Batteries are rechargeable without re-

. moval. Self-contained features include speed
of Psyc’"”ogy or Mefaphys'cs and volume control, output for earphone

Obtain a Ps.D., Ms.D., D.D,, or Ph.D. Be a Teacher, Lecturer - i i
or Practitloner. Teach others how to achleve Health, Happi- ?nd remgte COI‘ItI‘Ol extension mlke' PaCkS
ness and Contentment. Chartered by State. Correspondence Into minimum space, can be slung over

courses ouly. Write for FREE booklet telling how. .
ulder like a camera, worn
THE NEOTARIAN FELLOWSHIP sho . ¢ o worn on_ belt, or
Desk RT., 206 Waldo Center Bldg.  Kansas Clty 14, Missours | SIPPed Into a pocket. Dimensions are

22 Rap10-TV EXPERIMENTER
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65" x 3%" x 13". Complete with leather
carrying case and remote-control extension
mike, $79.95, plus shipping charges. (For
more details, write to Craig-Panorama, Inc.,

Build Better Boats with
S & M FULL-SIZE Patterns

Dept. 7-RT, 3412 South LaCienega,
Los Angeles, California 90016.) B
FM STEREO

GENERATOR KIT

The latest addition to the Heathkit test in-
strument line is a new FM stereo generator,
Model 1G-112, designed to provide all the
signal facilities required in monophonic and
stereo FM servicing. This completely self-
contained instrument generates an audio or
composite stereo signal for multiplex adapter
adjustments or an RF carrier modulated by
these same signals to produce an on-the-air
signal similar to those transmitted by an FM
station. Instant selection is featured for

Insure Accuracy—Full-size patterns on the “Minimax”
duplicate the originals used by the designer when he
built the first “Minimax’. Each component can be cut to
exact size for a perfect fit in final assembly.

Convenient — With full-size
patterns on the Moth Class
“Sun Fun Sailer” you don't
incur the extra expense and
time that is spent acquiring
the necessary drawing tools
and making the drawing on
extra large sheets of paper.

Save Time — Ready to use
when you are ready to be-

gin. Full-size patterns on
critical parts in the “Sea
Flea” enable you to use time
generally spent on drawing
full-size patterns in hours of
enjoyment on this hair-trig-
ger action surfboard that
provides you with the utmost
in sailing sport.

either right or left channels as well as a spe-
cial phase test for accurate adjustment of
stereo subcarrier transformers. No balancing
is required for equal right and left channel
modulation or separate use include 400 cps,
modulation. Switch-selected frequencies for
1000 cps, 5000 cps, 19 ke, 38 kc. and two
special SCA (Subscription service) frequen-
cies of either 65 kc or 67 kc. A crystal-con-
trolled 19 kc (=2 cps) pilot signal adjustable

Complete plans for each one of these
popular boats are available at:

SCIENCE and MECHANICS

in level from 0O to 10 percent is provided
to check the lock-in range of stereo receivers.
The generator also provides a sweep func-
tion for over-all RF and IF alignment with
marker frequencies at 90.95 mc, 96.30 mc,
101.65 mc. and 107 mc. for checks of dial
calibration. The 100 mc. sweep signal is ad-
justable = 2 megacycles to allow alignment
on a clear portion of the band. A three-step
(20 db-per-step) RF attenuator prevents
overloading of tuner input. Output of the

DEecCEMBER, 1964

r-----

Craft Print Division
505 Park Avenue, New York 22, New York

Enclosed is $......00000 for FULL-SIZE plans that
cost $8 each on the:

O #346—Sun Fun Sailer 0 #347—Minimax
O #348—Sea Flea

NaM@ ccenaconcercrsoossnsons oo
(PLEASE PRINT)

Street cccccenccoccinaionne cessssnsssccnnse

City.oooesncenecs.. ZoNE. ...
-----------------J
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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 monavrai sys-
tem and priced at $16.75 each.

e O 7

SPECIAL
CLoSEoUT $325 POSTAGE PAID
PRICE ONLY .. EACH NO C.0.D.’s

CAPITOL COMMODITIES CO. INC.

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

When Answering Advertisements
Say you saw it in
RADIO TV EXPERIMENTER

GET A BRITISH DEGREE!

Divinity, Philosophy, Radionics, Homoeopathy,
Hypnosis, Botanic Medicine, Biochemistry, Psy-
chotherapy, Massage, Music. 35 courses, pros-
pectus free.

Brantridge Forest School, Balcombe, Sussex, England

SUBSCRIBE WITH CONFIDENCE
AT YOUR DOOR
@ frou = = DR

21 bean 10gistered wih Contral Regrutry of Wagating Jubscrip:
00 SOHCRDTS 88 B surhornsed seprrLentate o

SUBSCRIPTION AGENCY
EXPIRES

A3 @ membr of Contral Ragrairy, Th 00nCy WS posted urely
9431 000 9 gusranior deivery W o 2it 3ubscripton
©18813 3010 B0 11s S5 a0 reCaIBts 3G BY 11y authoriIee
revrerentatives

CENTRA BEGISTET OF MASADAC SUBSCEIPTION SRLICTORS

Soamiaied 47

Sagarae Fusiniers sorptimn tnc J

Wt et 2t 87 ST P
Deronry

~

T

A-00000

Subscription agency members of Cen-
tral Registry have deposited a BOND
with CR to guarantee delivery of orders
to publishers. When their representa-
tives call at your home, their creden-
tials are your assurance of dependable
service and continuing reading enjoy-
ment.

14

24
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generator is balanced at 300 ohms for direct
connection to the antenna terminals of the
tuner or receiver being tested—no com-
plicated matching networks required. Priced
at $99.00, the kit is within the reach of all
servicemen and part-time servicemen/hob-
biests. (For complete information write to
The Heath Company, Dept. #714, Benton
Harbor, Mich.)

BUSINESS BAND
FOR VOLUNTEERS

Regency Electronics, Inc., of Indianapolis
has developed a new “On-Call” Transistor-
ized Monitoradio that incorporates many
new advances in a Fire/Police Dept.

emergency radio. The *“On-Call” Monito-

radio is specifically designed as a reliable
receiver to alert off-duty or volunteer fire
or policemen, emergency squads, or private
ambulance crews. Claimed to be a first in
this type of special-purpose radio, the user
is provided with 1 microvolt sensitivity in
a completely transistorized unit—18 tran-
sistors and 7 diodes, when equipped with all
options. Also new to the industry is a 3-way
power supply which permits operation on
117 VAC, 12 VDC or with an optional bat-
tery pack. The fail-safe emergency battery
is automatically activated if there is a power
line failure. Nickel-Cadmium rechargeable
batteries are used in the built-in pack.
Emergency Tone Alert is available on an
optional basis. It is incorporated in the
Regency Monitoradio to alert special groups
in an emergency. For example, the members
of a special volunteer emergency squad can

Rap1o-TV EXPERIMENTER
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be alerted by receiving a tone signal from
the fire department transmitter. They would
not have to listen to all fire calls unless they
wished to. Four basic models of the Model
TM are offered; single channel crystal or
multi-channel with up to six crystals. Either
variation may be in the high (150 to 175
mec.) or low (30 to 50 mc.) range. Special
frequencies are available on request. The
Tone Alert or battery pack options may be
added to any of the four basic models.
All models have blue vinyl laminated steel
cabinets measuring 11”7 long by 43" wide
by 7V2" deep; weight, 52 pounds. Each unit
is sold with a 12 month warranty. Price of
the basic model starts at $99.95. Delivery is
oft-the-shelf. (For further information, write
Regency Electronics, Inc., Dept. 714, 7900
Pendleton Pike, Indianapolis, Indiana.)

HI-FI IN A SUITCASE

If you want your high fidelity in a small,
compact package and your standards com-
pel you to seek out the best regardless of
price, you are exactly the person for whom a
new premium-quality high fidelity stereo
phono system has been produced. It is called
the M100 Maximum Performance Phono
System. Shure engineers designed it es-
specially for music loving perfectionists who
want the quality reproduction available only
from a component system, but who have
neither the time, inclination nor technical

DECEMBER, 1964

“The meter is a marvelously sensitive
and accurate instrument.” v. s. camera

$3695|N KIT FORM

Here is a precision instrument that
meets the highest standards of any

. meter available today. The S&M A.3
uses the newest cadmium sulfide
light cell to measure light levels
from O 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 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-LV settings. Large (412")
illuminated meter, paper speed con-
trol knob for use with enlargers and
now has a new battery test switch.

SCIENCE & MECHANICS — KIT DIVISION 7
505 Park Avenue / New York, N. Y. 10022

Enclosed is . Please send me the Supersen-
sitive Darkroom Meter, as checked below. I understand
that if I am not completely satisfied, I may return the
meter within 10 days for 2 complete refund.
O No. A-3 O No. A-3

in kit form —$36.95 assembled — $41.95

{0 A-3 Carrying Case—$5.00

Add 10% for Canadian and foreign orders.
New York City residents add 4% for N.Y.C. sales tax.

NAME.

(Please print)
ADDRESS.
CITY. 20NE STATE
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knowledge to assemble componets them-
selves. The M100 is a complete stereo-phono
system requiring no extra parts or com-
ponents. It is ready for immediate enjoy-
ment. Two highly compact models of the
M100 are available. One is a portative unit
completely self-contained in two fine Sam-
sonite luggage-style cases. It is designed for
music lovers on-the-go, college dorms,
summer cottages, boats and for school and
institutional use where a music system that
may be conveniently moved about is desir-
able. Two models of the M100 are being in-
troduced. One is a portative model com-
pletely self-contained in fine Samsonite
luggage-style cases. The second is the
Library Model finished in impressive solid
walnut cabinetry. The portative version is
priced at approximately $400.00; the
Library Model $450.00, making either
model perhaps the most expensive stereo
system for its size and style on the market.
(For more information write to Shure
Brothers, Inc., 222 Hartrey Avenue,
Evanston, Illinois, or see your local hi-fi
dealer.)

GROOVE JUMPER

A remotely operated attachment for your
record player — Repetez — makes your
player repeat as many times as desired, from
1 to 75 record grooves. Principal use of
Repetez is for language study, but it may
also be used for study of music, English
enunciation, shorthand, etc. Pressing the re-
mote control’s bulb causes repeat playing.

www americanradiohistorvy com

It can be operated by either hand or foot,
leaving you free to hold a reference book or
musical instrument. Repetez attaches re-
movably, without maring your player, and
can be installed in less than 30 seconds. Be-
cause the tone arm is lowered gently and
with complete accuracy, Repetez can’t in-
jure record or needle. It is an entirely new
approach to the problem of repeating small
portions of a record. Repetez is available
for either automatic or manual players at a
cost of only $15.00. (For complete informa-
tion write to Daellenbach Manufacturing
Company, 1304 East Fifth Street, Cheyenne,
Wyoming 82001.)

CALL FOR FISH CALLER

As fishermen know, there are fish in most
waters, the problem is in getting the fish on
the hook. Now, with a device known as the
TR-Sonic fish call you can attract fish right
up to the hook. The TR-Sonic is a transis-
torized device which plays low frequency

sounds under water, and as ichthyologists
(fish experts) know, low frequency sounds
are the pied pipers of fishdom. Using univer-
sally available penlight batteries, the TR-
Sonic feeds low frequency sounds in the
range of 75 to 300 cycles to a waterproof
transducer which couples the sound to the
water. While the TR-Sonic is not going to
put a fish on a hook, it will attract them to
the immediate vicinity, and no longer need
you fish an “empty hole.” (The TR-Sonic
Fish Call is distributed by Custom Electron-
ics Co., 2929 Fulton St., Brooklyn, 7, N. Y.
Price is $12.95 postpaid.)

Rap10-TV EXPERIMENTER
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-1 EASLUSIVE YESY AEFORTS 67 ALL 35-mm CAMERAS!

photography
huvel's uuide

an exciting new concept
in a photography magazine

Not a listing of cameras—not a puff sheet —not a directory, but a
detailed report, including ratings. All 35 mm cameras on the market are
tested and rated. Ratings are labelled Recommended, Intermediate

or Not Recommended. All tests are carried out by Consumers’
Research, Inc., the original independent non-profit

testing organization.

Other major features of this amazing magazine are
Blue Book of Used Camera Values -+ How to Buy

a Camera + How to buy a Used Camera «- How to
Buy a Second Camera - Lens Guidance + How
to Select A Processor Filter Section

35 mm Accessory Kits

On sale at your newsstand — or use coupon below.

PHOTOGRAPHY BUYERS GUIDE
505 Park Avenue / New York, N. Y. 10022

Enclosed is $1. Please rush my copy of
PHOTOGRAPHY BUYERS' GUIDE.

INAME! 1L s 2 b bt olbe e ® mer a6 5 Ll e el S

Address .. ........ s T

e |
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100 MILLIWATT
CB TRANSCEIVER

A completely American made 100 milliwatt
two-way radio is now available from Cadre
Industries Corp. The new Model C-60 offers
license-free dual channel communications in
the 27 mc band. The battery powered trans-
ceiver provides advanced solid-state cir-
cuitry with extra power and sensitivity at
just $59.95 user net. Leading features are
two crystal controlled channels, provision
for either penlight cells or nickel cadmium

batteries, low impedance earphone jack,
built-in antenna and speaker-microphone,
and high impact plastic cabinet. Extended
range results from over 70 milliwatts out-
put and less than 1.0 microvolt sensitivity.
Weight is less than two pounds and dimen-
sions are 8” x 4” x 2”. Ten matched acces-
sories are available for all applications. An
application bulletin is available from Cadre
at no charge. (Write to Cadre Industries
Corporation, Dept. RTE4, 20 Valley Street,
Endicott Street, New York 13761.)

NEW KIT
FOR BOATERS

A new rudder position indicator, Model MI-
14, that’s designed to be used on large water

www americanradiohistorvy com

craft where the rudder position is not readily
visible has been introduced by the Heath
Company. The new unit continuously shows
rudder position up to 40 degrees both port
and starboard, and it greatly simplifies close
maneuvering at the dock. Although the kit
can be used on both single and dual-engine
boats, it’s particularly useful on dual-engine
craft since it allows you to compensate for
current and wind by adjusting the engines

rather than the rudder to maintain proper
heading. As a result, “rudder drag” and ex-
cessive fuel consumption are eliminated.
Simple circuitry coupled with circuit board
construction makes assembly fast, fun and
easy even for the novice who's never at-
tempted Kkit-building before. The new kit
sells for $27.50. Shipping weight is 4 Ibs.
(Order from the Heath Company, Benton
Harbor, Michigan.)

COPPER-CLAD CB

New citizens band transceiver combines
crystal-controlled 23-channel operation with
5-watt input for both base-station and mobile
the compact

use. Called “Genie-Fone”,

Rap10-TV EXPERIMENTER
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415" x 8" x 11” unit includes a frequency
synthesizer for full 23 crystal control; delta
fine-tuning for within-channel adjustments,
and automatic noise limiter with an “on”-
“oft” switch for increased sensitivity. Cor-
rosion-resistant chassis is housed in a high-
styled, rugged steel cabinet with copper-
metallic finish. List price is $199.95 (Details
are available from The Alliance Manufactur-
ing Co., Inc., Dept. MF-14, Alliance, Ohio.)

LOW-COST SPEAKER
HIGH ON QUALITY

Bookshelf speakers have become the main
diet for economy-minded audiophiles. With
this market in mind, Acoustic Research,
Inc., has come up with the little brother to
the AR-3. Tabbed the AR-4, it is an acous-
tic suspension speaker like all others in the
AR line. It has an 8-inch woofer and a 3V2-

Acoustic Re-

inch wide-dispersion tweeter.
search states that the AR-4 design achieves
the highest quality per dollar of all its speak-
er models, and that aside from its neces-
sarily narrower frequency range its musical
quality may be compared to the AR-3, AR’s
best speaker system. You can pick up an
AR-4 at your local Hi-Fi dealer for only $51
in unfinished pine (dimensions are 19” x 10”
x 9” deep), or for $57 in an oiled walnut
enclosure. (Frequency response and distor-
tion curves are available by writing directly
to Acoustic Research, Inc., Department 714,
24 Thorndike Street, Cambridge, Mass.
02141.)

In the next issue of RaADIO-TV EXPERI-
MENTER the New Products column will be
devoted entirely to products introduced for
the first time at the New York Hi-Fi Show. B

DECEMBER, 1964

2 BIG DIRECTORIES

CAMPING HANDBOOK
BUYERS' GUIDE

Now—in one convenient format
—a treasure of camping equip-
ment: how to choose and use the
equipment plus a huge section
on “What's New" in all kinds of
camping materials. No camper
can afford to be without this
special Camping Equipment Di-
rectory Issue.

FISHERMAN S MANUAL
BUYING GUIDE

A how-to and where-to guide for
fresh and salt water fisherman.
This special directory issue gives
detailed specs on over 10,000
items: a complete dlrectory in-
cluding

Rods * Reels * Lures ¢ Lines °
Accessories ¢ Terminal ltems ¢
Tackle Boxes. an

S&M HANDBOOKS / 505 Park Avenue / New York, N. Y. 10022

Enclosed is my payment of . Please send me the
;oll?i\lmng directory issues. Each is $1 (including postage and
andling)

[ No. 683 CAMPING HANDBOOK 8UYERS' GUIDE
[ No. 692 FISHERMAN'S MANUAL BUYING GUIDE

Name. -
(Please print)
Address____ _
Zip
city— . State Code

FIRE!

Nowadays when the dread cry
of “‘Fire!"” rings out, a fleet of
amazing new fire engines is
available to battle the blaze.
There are engines that can
blast holes in concrete build-
ings with a stream of water;
engines that can raise a res-
cue platform 85 ft. into the
air; engines that could dis-
member a man with their in-
credible hose pressure! Read
all about “‘Our Exciting New
Fire Engines!""'in the JANUARY

SC/IENCE

& MECHANICS

ON SALE NOVEMBER 24th

25
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Do you want first-hand information on success stories that show how ideas
grow into big profits? Do you want dozens of proven ways you can be your
own boss, on a full-time or part-time basis?

The key to your door of success is in the pages of INCOME OPPORTUNITIES.
Here is the amazing magazine that is chock-full of proven money-making
ideas and enterprises.

You can't afford to be without your own personal subscription to this amazing
magazine. Use the coupon below —your copies will come to you regularly —
without interruption.

Here are just a few of the titles you'll find in the big Winter Edition:

o Increasing Your Self Confidence to Keep Sales High e 8 Steps to Master
Salesmanship e Facts on Franchising ¢ Ground Floor Patent Opportunities
e There's Money in Mobile Homes o Coin Operated Car Wash ¢ Current Mail
Order Trends e Selecting a Successful Business Site

ON SALE AT LEADING NEWSSTANDS OR USE COUPON BELOW

INCOME OPPORTUNITIES / 505 Park Avenue / New York, N.Y. 10022

O Enclosed is $1. Please rush my copy of No. 712 INCOME OPPORTUNITIES
(covers postage and handling).

O Better than that, enter my special 6 issue subscription to INCOME
OPPORTUNITIES. 1 enclose $4.50 in full payment.

Name.
Address.
City.

www . americanradiohistorv com
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ASK ME
another

By Leo G. Sands

RADIO-TV EXPERIMENTER brings the know-
how of electronics experts to its readers. If
you have any questions to ask of this reader-
service column, just type it on the back of a
4¢ postal card and send it to “Ask Me An-
other,” Rapo-TV EXPERIMENTER, 505 Park
Avenue, New York, New York 10022. The
experts will try to answer your questions in
the available space in up coming issues.
Sorry, the experts will be unable to answer
your questions by mail.

Why is it that I receive San Francisco

® stations clearly during the day, but

very poorly at night? Sometimes they sound
all garbled.

—I. W., Sacramento, Calif.

Poor night time reception is due to
cancellation of the signal, or partial
cancellation, by the sky wave which is re-
ceived in addition to the ground wave. Dur-
ing the day, the sky wave does not reach
Sacramento. When the two signals arrive at
your receiver out-of-phase, or one later than
the other due to one taking the longer re-
flected sky wave path, the audio may sound
garbled.

Q If T get a Business Radio license, can
® | operate my CB set on the five chan-
nels above the Citizens Band (27.235,
27.245, 27.255, 27.265, 27.275 Mc/s)?
—J. S. Paramus, N. J.

On these five channels, only “type ac-
cepted” equipment may be used.
This means that the manufacturer of the

DECEMBER, 1964

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 avail-
able. 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 any-
thing on the market. It'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 posi-
tive 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
Iight 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 com-
puter gives F stops from .7 to 90 and lists ex-
posure 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
No. 101 In No, 102  No, 103

Additional Calculator $1
To affix to inside of
Kit Form  Assembled assembled carrying case as shown

w/carrying w/carrying in photo above
case case
SCIENCE & MECHANICS—Kit Division 60

505 Park Avenue/New York, N. Y. 10022

Enclosed is $.—_ . Please send me the new S&M
Supersensitive Photo Meter as checked below, complete
with carrying case. | understand that if | am not com-
pletely satisfied, | may return the meter within 10 days
for a complete refund.
No. 101— No. 102— No. 103 Additional
in kit form assembled [ $2.00 Calculator
[0 $24.95 with ] $29.95 with carrying [J $1.00
carrying case carrying case case only
Add 10% for Canadian and foreign order. New York City
residents add 4% for N.Y.C. sales tax

Name.
(Please print)
Address
City. Zone State
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equipment has satisfied the FCC that it meets
the technical standards of the Business Radio
Service. Most CB sets are not type accepted.
When licensed in the Business Radio Service,
the transmitter may be used for communi-
cating only with stations controlled by the
same licensee. However, a CB set can be
used on 27.255 Mc/s which is CB Channel
23, but only when the set has been type
accepted or when licensed as a Citizens
Radio Station.

How can I use an AC-DC radio as a

Q. tuner with a hi-fi amplifier?
, —R. M. S., Auburn, Calif.

Since an AC-DC radio has no power

e transformer, the common ground cir-

cuit of the receiver is connected to one side
of the AC line and, depending upon the way
the power plug is inserted in the AC outlet,
it can be hot by 117 volts above ground.
Therefore, it is not recommended that the

OUTPUT
TRANSFORMER

i}

f

SPKR

I

OUTPUT
TRANSFORMER

CHASSIS =
GROUND

SHIELDED CABLE TO
AMPLIFIER INPUT }

VA~
San 4K YT

SWATT

DPDT
TOGGLE
SWITCH

wawL americanradiohistorvy._ com

audio be tapped at the set’s volume control.
Instead, the audio can be taken at the second-
ary of the output transformer as shown in
the diagram. Install a DPDT toggle switch
at the back of the set and connect it as
shown. When in one position, the audio is
fed to the radio speaker. In the other switch
position, the audio is fed to the input of the
external amplifier and a dummy load is con-
nected across the radio’s output transformer.
Make sure the shield of the cable to the
amplifier does not make contact with the
radio chassis since it may be hot with respect
to ground.

In a boating magazine, I recall read-
Q e ing about Weather Bureau broadcasts
but forget the details. Can you enlighten
me? 0
-—S. M., Linden, N. J.

The U. S. Weather Bureau transmits

e weather information on 162.55 Mc/s

over narrow band FM (= 5 kc/s) stations in

New York, Chicago, St. Louis, Kansas City

and Los Angeles. The broadcasts can be

heard about 50 miles. A VHF/FM monitor
receiver is required.

I am looking for a career job in elec-
e tronics that offers good fringe bene-

fits. Do you have any suggestions?
—B. M., Willow Grove, Pa.

Railroads are seeking electronics

® technicians who hold a second class
radiotelephone operator license. Starting pay
is quite good and fringe benefits include a
pension, paid vacations and travel with ex-
penses paid. Communications equipment
maintainers service two-way radio, carrier
telephone equipment, teletypewriters and
data equipment. Contact the superintendent
of communications of the railroads that in-
terest you. Their names can be found in the
Official Guide of the Railways which almost
any railroad ticket clerk will let you look
over. Or, write to Mr. L. Kearney, Com-
munications Engineer, Association of Amer-
ican Railroads, 59 East Van Buren Street,
Chicago, Illinois 60605, who usually knows
of job openings. Besides getting to ride in
Pullman cars free while on the job, railroad
(Continued on page 35)
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employees can get tickets for their families
at reduced rates. While it might seem that
the airlines have taken over, there are still
many trains and you may have to wait as
long as a month to get a reservation on one
of the western name trains if you're a paying
passenger.

Can I remotely control my Citizens
e Band transceiver?
—E. L., Everett, Wash.

A The FCC rules state that a Class A
e CB transmitter (450-470 Mc/s band)
may be remotely controlled. While the rules
do not specifically prohibit remote control of
Class D (27 Mc/s band) stations, the use of
remote control is not intended. When a CB
set is installed in a car trunk and is con-
trolled from a control head under the dash,
the station is still classed as one that is locally
controlled.

Q I used to have a two-letter ham call.
e [ have been told that I can get a two-
letter call if I apply for a new amateur radio
license. Is this true?

—P. B., Ridgewood, N. J.

Yes, if a two-letter call in your district
e is available. But, you must apply for
a general class license.

The alternator in my car has an AC
e outlet. Can I use it to operate a CB

set or television receiver?
—F. G., Santa Clara, Calif.

No. The frequency of the AC from

e the alternator varies with the speed

of the car’s engine. If the frequency gets

too low it can burn out the power trans-

former of the CB or TV set. This AC outlet

can be used to operate lights or a soldering
iron or other resistive load.

DECEMBER, 1964

In One Evening
The “Minimax”

EASY YOUR
TO OWN
BUILD BOA

You get both in ‘‘Minimax.” Built in

one day at a very low cost, jt will carry
2 people, take outboard motors ranging
from 3 to 15 hp. and has a water-tight air
compartment that will support 900 Ibs. even
with the cockpit completely filled with water.
As to performance, *‘Minimax’ will plane a
165 Ib. man up to 15 mph. with a 3 hp. out.
board motor. With 10 hp. and over, the hull
planing area diminishes until ‘‘Minimax’’ be.
comes air-borne and rides upon the motor’s
cavitation plate. Length 8 ft. Beam, 4 ft.
Weight 68 Ibs. It's easy to build.

*3
*8

Minimum cost — maximum performance.

Enlarged Drawings
Craft Print #255
available at

Full-size Patterns
Craft Print #347
available at

SCIENCE and MECHANICS,
Craft Print Division
505 Park Avenue, New York 22, N.Y.

Enclosedis$_____ . Please send me
[ No. 255 Minimax Craft Print at $3
[ No. 347 Minimax Full-Size Pattern at $8

! understand money will be refunded if | am
not completely satisfied.

Name

Street

City, Zone, State , _.
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What is the best radio to buy for
® medium wave DXing and what does

it cost?
A “Best” is a very strong term and

® often interpreted differently. In the
“best” category are such deluxe receivers as
the Hammarlund SP-600 which costs more
than $1000. But, the Hammarlund people
say that their HQ-180 which costs much less
is actually more sensitive. National and
Hallicrafters also make receivers in this
class. Compare the specs with regard to
sensitivity and selectivity and then buy the
one that has the features you like best
personally.

—J. B. Basking Ridge, N. J.

Since I am so far away from broad-

® casting stations, I get little use out of

my transistor radio during the day time.

How can I connect it to an outside antenna
to increase its pick up?

—L. C., Mont Tremblant, Quebec

TO ANTENNA

LEAD-IN WIRE

TRANSISTOR RADIO

Wrap the antenna lead-in around the

® set. Two turns will do. And, ground

the far end of the lead-in as shown in the

diagram. The ground is important. The wire

wrapped around the set acts as an antenna

coil which is inductively coupled to the loop-
stick antenna inside the radio.

Could you please tell me where I can

® get some information on how to be-

come a disc jockey and where I can get a
copy of Broadcasting-Telecasting?

—R. L., Lynn Field, Mass.

Many disc jockeys are also radio sta-

¢ tion operators which means that they

need a first class radiotelephone operator

license. Why don’t you call on the managers

of your local broadcasting stations and tell

them of your interest? You can get informa-

tion about Broadcasting-Telecasting maga-

zine by writing to the publisher at 1735
De Sales Street N. W., Washington, D. C.

Q When our television set is on, whining
® and buzzing sounds are heard in our
radio. How can this interference be stopped
without turning off the TV?
—M. S., Appleton, Wis.
—T. C., St. Helens, Ore.

Some early model TV sets are no-
® torious generators of radio interfer-
ence. Modern TV sets must be certified to
the effect that they do not radiate interference
above a specified level. The trouble is usually
caused by inadequate shielding of the TV
set’s horizontal sweep circuits and high volt-
age power supplies. The 15,750-cycle sweep
frequency and its many harmonies are radi-
ated. Make sure all the shields are tightly in
place. Look particularly for the wire that
grounds the shield coating around the picture
tube. It may be necessary to line the inside
of the TV cabinet with metal foil or screen-
ing and grounding it to the chassis.

A powerful radar station nearby
® causes much interference to elec-
tronic equipment in the surrounding area.
In audio equipment it causes an annoying
beep. What do you suggest to reduce or
eliminate this interference short of closing
down the radar?
—W. A. M., Winston-Salem, N. C.

An RFI (radio frequency interfer-
ence) expert said that the govern-
ment is working on this problem. Until
something is done to reduce the interference
at its source, you might try preventing the
interference from getting into your equip-

RAp10-TV EXPERIMENTER
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ment. Such interference can often be elimi-
nated in telephone systems by carefully

balancing the lines so that interference is PA

cancelled out. In the case of audio equip- BUI[ =
ment, try grounding the chassis with the
shortest possible lead. Check all amplifier the patiﬂ-ﬂrﬂft prmriding

input leads to make sure they are shielded
all the way and that there are no exposed SEI’“i-ShE”ETEd space aﬂﬂﬂt
unshielded plugs or splices. You might try
a power line filter, grounding the filter’s fﬂr more rEErEﬂtiﬂn
, ground post to the amplifier chassis or ex-
tianet ol CRAFT PRINT No. 352 30':'

How can 1 reduce the bass response
of my radio receiver in order to get
more crisp speech reproduction?

—R. P., Chicago, 1ll.

OUTPUT

TRANSFORMER T \1 SPKR
+I1V= P e
16 MF 16 MF

P N

Connect two 16 ufd electrolytic ca-
® pacitors back-to-back, as shown in
the diagram, in series with the voice coil
lead. The reactance of the capacitors is high OU can take the family on luxury cruises,
at low frequencies and will cut bass response. Yentertain friends on weekends, or go on
By connecting the capacitors as shown, since all-day fishing trips with this semi-
they are polarity sensitive, they can be used sheltered, floating patio that you can build.
o1 A\C Gremis gineh 20 sl It’s great, too, as a swimming dock or for sun-
bathing~—even for moonlight dancing parties

on your favorite lake or river.

There aredno lcompounld curves in lglixe fcon-
- struction and all materials are available from
° ng can I convert a r})nlltary surplus your lotal lumberyard. Once the basic struc-

radar for use on a boat? ture—made up of the lumber frame and the

~—G. M., Chicago, 1ll. | main plywood panels—has been completed,
you can choose finishing touches and trim
from among materials most readily available
to you and best suited to your budget. The
original Parti-O was outfitted with an 18-hp
outboard engine.

Take it apart and use the parts for ex-

® perimenting. Only FCC type accepted

radar equipment can be licensed for use on

a boat. To get a home-modified radar type

accepted might cost more than a brand new
type accepted radar.

SCIENCE and MECHANICS / Craft Print Division
505 Park Avenue / New York 22, N. Y.

Enclosed is $3. Please send complete plans for PARTI-0
No. 352. | understand money will be returned if 1 am
not completely satisfied.

!
I
!
|
i
!
What would happen to the transmit- e 7 ;
|
]
|
|
|
)

® ting frequency when a pair of crystals (Please print)
is connected in parallel in the circuit? What Address.
would happen if they were connected in
series? City. Zone State
—B. LeB., Houma, La.
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Not having tried it, can’t give you a

e specific answer. There is no appar-

ent advantage in doing so. Remember that

a crystal is equivalent to a resonant circuit,

series resonant at one frequency, parallel res-
onant at another.

Can I use a scrambler on my CB set
e and where can I get a scrambler?
—F. A., Flushing, N. Y.

While the FCC rules do not mention

e scramblers, a telephone call to the

Commission revealed that the use of scram-

blers with CB sets is not prohibited. How-

ever, the station call letters must be an-
nounced without scrambling.

RECEIVER
ADD THIS SWITCH

PRESS-TO-
TALK SWITCH

OUTPUT SPKR
TRANSFORMER

X
BREAK CIRCUIT
HERE

EXISTING — L
TRANSMIT-RECEIVE v

SWITCHING 2l
CIRCUITRY

TO PRESS-TO-TALK = {
CIRCUIT

TO MICROPHONE —= {
CIRCUIT

MIKE

Delcon Corp., 943 Industrial Avenue,
Palo Alto, Calif. manufactures a scrambler
that fits over a handset. It can be used with
a regular telephone or with a CB set that
has a handset instead of a regular mike. A
handset can be connected to a CB set as
shown in the diagram. The handset must be
equipped with a press-to-talk button and the
microphone element must be of a type that
matches the CB set. Handsets are available
from Roanwell Corp., 180 Varick Street,

New York City, Metro-Tel Corp., 409 Rail-
road Avenue, Westbury, N. Y. and other
manufacturers of telephone equipment. You
might try your local area Graybar Electric
Co. office.

.

In a recent issue you specified a type

e 2N1748A transistor in the parts list

for an FM pocket transistor. I am having

difficulty in getting this transistor locally. Can
you help me?

—G. S, Lake Forest, 11l

The very latest transistor directory

e lists the type 2N 1748A as being avail-

able from Sprague. You might write to

Sprague Products Co., 479 Marshall Street,

North Adams, Mass. or Sprague Electric Co.,

Transistor Division, Concord, New Hamp-
shire.

Q I am interested in getting into the two-
e way mobile radio business. How do
I get a franchise?

—L. N., Seattle, Wash.

Several manufacturers sell through in-

e dependent dealers. You might write

to Fred Macklin, Communications Company,

Inc., 300 Greco Avenue, Coral Gables, Flor-

ida; Walter Shapiro, Outercom Electronics

Corp., 725 Providence Road, Charlotte,

North Carolina; or Robert Hartman, Hart-

man Marine Electronics Corp., 30-30 North-

ern Boulevard, Long Island City 1, New-
York.

How can I reduce reverberation in a

e room in which I make tape record-
ings?

—C. C. M., Claremont, Cal.

You can cover the walls and ceiling

e with sound absorbent acoustical tile

or panels and put a rug on the floor. Or, you
can cover the walls with carpeting as has
been done in the foyers of the New York
State Theatre Lincoln Center in New York
City. Tt looks fine. The same idea was used
to good effect at Brown’s Theatre in Sno-
homish, Washington when talking movie
equipment was first installed in 1928. ®

Rap10-TV EXPERIMENTER
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*'Your shack and tower certainly look a
helluva lot bigger on your QSL card, Ed.”

“Let it ring until he gets down
and then hang up again.”

g

-_.Vvh.l-___,\-___

“I'm not complaining about the $2.15 for
the antenna tower . . . it's the FOB
charges from Hong Kong.”

"You see, it's not over seventy feet
. from the ground."”

ANTEUNA
sureLIES

SALE

BO-1T-YOUR SELF
ANTERNA
KiYS

RAY'S RADYO i

Do n—.vou(seLF
&tcewns
g, ooao Bl

“EE—

AR

BUILD -\ T-

YOURSELF

STERED
KT

"'Put it in the car yourself.”
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Anyone Can Build These High Quality

Precision SEM Kits

At a Substantial Savings

Precision Decade
Resistance Box
Designed so the electronic ex-
perimenter can get any value
of resistance at 19 accuracy.
Made of precision compo-
nents, this decade box offers
such advantages as ‘fast fin-
gertip switching from any re-
sistance value from 1 ohm to
1,111,110 ohms within sec-
onds. Add or subtract as
little as 1 ohm with 19% ac-
curacy. And ordinary hand
tools are all that's needed to
assemble it in less than 2

hours.

All Purpose

Shop Tachometer

This tachometer is guaran-
teed to outperform any $50
tach available today or your
money will be refunded. This
tach belongs in the tool chest
of every machinist, electri-
cian, model maker, motor
serviceman and inventor. A
six position rotary switch
enables you to select three
speed ranges in either for-
ward or reverse rotation.
Three ranges—0—500, 5000
and 15,000—cover the gamut
of rpms in the home work-
shop or laboratory on ma-
chine tools, such as lathe
cutting speeds, motor rpm,
drilling speeds and other mo-
tor driven tools where rpm is
an important factor.

Pocket-Size

Hearing Aid
New hearing aid design pro-
vides a minimum of 42 deci-
bels of gain and is adequate
for 759% of all cases of par-
tial deafness. The aid weighs
only three ounces and is
smaller than a king-size cig-
arette pack. Uses latest elec-
tromagnetic earphone and
miniature crystal micro-
phone. Powered by a 10¢ pen
light flashlight battery and
has a switch for turning
power off when not in use
and a control that lets you
adjust the volume to a com-
fortable sound level.

SCIENCE & MECHANICS, KIT DIVISION toe
505 Park Avenue, New York, N. Y. 10022

Please send the S&M kits that have complete asssembly plans, or the assembied and fully tested electronic aids
checked below. | understand that if | am not completely satisfied | may return the kits within 10 days for a complete
refund of the purchase price.

Hearing Aid [0 $24.95 Kit [0 $34.95 Assembled
Tachometer .. . [0 $16.95 Kit CJ $21.95 Assembled
Decade Box O $24.95 Kit J $29.95 Assembled

Add 10% for Canadian and Foreign orders. New York City residents add 4% for N.Y.C. sales tax.

NAME.
{Please Print)
ADDRESS
ZIP
CITY. STATE — —_CODE.

[0 Check or money order enclosed, ship post paid. O Enclosed $3.00 deposit, ship halance C.0.D., plus

postage and C.0.D. charges.
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~ radar and
digital
computers
have replaced
the dancing

AN has too done scmething about the weather! He has sacrificed pretty

maids and other men t> appease the thunder gods, Hopi-danced to woo the

skies, set rain fires and beat the drums to Dale-Carnegie the clouds, ascribing his
weather fortunes to the good gods and the bad gods.

For weather has always niled the fate of man. Napoleon mat his "“Waterloo”
before Waterloo on the stormy steppes of Russia. A single Texas hurricane in 1900
tolled 6,000 human lives, $20,000,000 in property loss. A typhcon that swept the
Bay of Bengal in 1737 left 300,000 persons dead while sunny climes foster happy
and prosperous civilizations.

Weather Affects Your Byline. Man has always been so under the influence of the

By Katherine Kirkbride

DECEMBER, 1964 41
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ELECTRONICS STEALS THE THUNDER

weather that some experts say your chances
of seeing your name in “Who's Who” in-
crease if you choose a January or February
birthday. Another claims folks born in
March average four more years with the
earth’s weather than those born in warm
July.

This dependence upon the whims of the
skies long ago led man to start doing some-
thing about the weather.

As long ago as 350 B.C, Aristotle
dreamed up man’s first theory of forecasting.
Galileo cooked up a thermometer in the
early 1600’s; his protege, Torricelli, a bar-
ometer in 1643. H. W. Brandes a weather
map in 1820. The U. S. Army Signal Corps
set up its first weather service in 1870, later
renamed it the U. S, Weather Bureau. But
progress snail-paced until modern engineers
vied with one another contriving ingenious
electronic means to temper the tyrant above
them.

Tiros. On April 1, 1960, a 42-inch diam-
eter, 300-pound hatbox satellite named Tiros
soared 400 miles into space to achieve man’s
first decisive win in his long war with the
weather.

RCA engineers in their laboratories at
Hightstown, New Jersey, built Tiros to track
storms, clouds, and news of the skies with
half-inch vidicon cameras, magnetic tape its
pictures and automatically release them as
Tiros passed over weather stations on earth.

The first seven Tiros satellites relayed over
330,000 pictures to earth, saved thousands
of lives; millions in property values, spotted
1961°s Esther hurricane two days before land
stations and cited Typhoon Ruth off the coast
of Japan.

Engineers Add APT. The ingenious RCA
men were anxious for each Tiros to learn
from the Tiros before it, added probably
their most dramatic improvement to Tiros
the Eighth. Naming it APT, for automatic
picture transmission, the Eighth Tiros fac-
simile’d its pictures, released them to major
ground stations and small ones as well. For
the new APT Tiros would release its weather
pictures to low-cost $30,000 receiving sta-
tions, even turn on the ground station’s

facsimile as it passed over the station. This -

meant that any small nation, purchasing a
low-priced receiving station could tune in
Tiros for pictures of its own local cloud
formations.

3

But the early Tiros series had one major
limitation. Fixed in orbit, Tiros could “see”
the earth only one-fourth its time in the skies.
RCA engineers now plan a new turn. They
hope to tip the next hatbox over on its side
and wheel it through space in polar orbit.

The Wheel Gets a Better Deal. Turned
on its side, Tiros is expected to photograph
cloud formations every half-minute. And the
RCA men predict the new wheel will be able
to photograph an area of 500,000 square
miles with one “look,” photograph every
area of the earth at least once a day.

After Tiros the Eighth, Nimbus. On Au-
gust 28, 1964, man won his second decisive
battle in his war against the weather. Next-
generation and more sophisticated satellite
Nimbus took to the skies in 600-mile orbit,
preceding Big-Wheel-Tiros and replacing
Tiros the Eighth.

Built by General Electric engineers, Nim-
bus packs three one-inch RCA vidicon cam-

In order to study and learn more about our
weather, Tiros, the first space weather re-
porter, was set in orbit about 400 miles up
to snoop on the world’s weather with two
TV eyes and send back pictures to earth.

Rap10-TV EXPERIMENTER
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Satellite Tiros received countless electronic
and mechanical tests before being launched.
Here, Abraham Schnapf (left), Tiros Project
Manager, and Thomas Tilton, Leader, In-
tegration area, eyeball latest modifications.

eras, takes 1000 snaps and photographs,
70% of the earth every twenty-four hours,
switching to infra-red on the night shift.

Originally powered for a six-month’s stay
in the skies, each of its two paddles boasts
5,740 solar cells turned toward the sun. Like
Tiros, it adds APT to its efforts, so that it
too weather-warns small nations throughout
the world.

More Down to Earth. Still another
group of RCA engineers in Moorestown,
New Jersey, see the weather through radar
eyes. They have developed an ultra-sensitive
radar that can detect treacherous wind cur-
rents called “wind shear” on a clear day.
Wind shear is one of the fast-ones the weath-
er can play on an unsuspecting pilot.

When two masses of air moving in differ-
ent directions slide past each other, a down-
draft results and stirs up turbulence in the

Tiros TV photographs pin-point the weath-
er; (A) Typhoon Ruth near Japan, eye of

storm at left, (B) clear weather over
ltaly’s boot, (C} large spiraling storm
vortex in Arctic, and (D} storm front

moving north to New York and Cape Cod.

DECEMBER, 1964
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‘air even though it may seem a clear day.

RCA’s new radar spots this tricky maneuver,
warns the pilot there’s a whirlpool ahead.

An Eager-Beaver Drone. To warn pilots,
airfields and weather stations, Bendix men in
Ann Harbor, Michigan, fashioned a minia-
turized “pod” they call their weather pod.
Rocket-shaped and weighing only 18%
pounds, it will report pressure, temperature
and precise dewpoint, all vital to weather
prediction.

This Bendix “pod” can ride into the skies
attached to a plane, relay its findings to earth
receivers by UHF telemetering radio band.
Or it will travel in a subsonic drone, fly
straight into the heart of a storm, report
back to earth as long as two hours on its
own battery power.

Flying High in the Sky. Bendix engi-
neers at Bendix-Friez at Towson, Maryland,
build balloons six feet tall to “weather”
the skies. With radio transmitting instru-
ments attached, these king-sized “radio-
sondes” will fly higher than planes, sail 100,-
000 feet into the clouds to tell on the weath-
er. Another Bendix balloon, one shaped like
a rocket and named “rocketsonde” will soar
300,000 feet.

Good Fellows Get Together. While bal-
loons, radar, pods and satellites report weath-
er news from the skies, it takes the earthy
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computer to sift and relay warnings of
storms and news of good weather to airfields,
newspapers, radio and TV stations.

In a large white sprawling building in
Suitland, Maryland, the world’s largest
weather center, the National Meteorological
Center houses a giant 7094 IBM computer.
This know-it-all takes it all in from the
country’s weather stations and electronic
reporters, processes the information through
teletypewriter circuits onto tape rolls, then
onto IBM 7094 tape.

But it’s a Breeze for the Computer—
The giant machine then condenses, edits, pre-
dicts and speeds its deductions to local
weather outlets to report blue skies or stormy
weather. It has to think fast—for thun-
derstorms alone cost the United States more
than $150,000,000 every year. A single bolt
of lightning can carry five million volts, a
real hep hurricane travel five hundred miles
an hour, pack the power of thousands of
H-bombs.

Yet nature’s frightening, often savage
power doesn’t deter the brave Navy flyers of
Project Stormfury from flying straight into
the heart of storms.

When Beulah hurricaned across the At-
lantic in late 1963, a Navy plane spliced into
the storm, dropped yard-long canisters of
silver iodide into the eye. Alongside, radar

Tiros supplies our space-
weather men with pho-
tographicreports on hap-
penings at remote spots
on earth where there are
no weather reporting sta-
tions, or where reports
are not reliable. These
space reports coupled
with accurate ground re-
ports enable our scien-
tists to understand the
world's weather and to
make very accurate fore-
casts we can depend on.
The map at left shows
reports from Tiros circled
with heavy black line.
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Shown above is an artist conzept of the Nimbus
Meteorogical Satellite in earth orbit. Note
that solar array panels are illuminated by
the sun providing the energy to power the
satellitz’s electrcnic circuits. Compare the
appearance of the satellite to the drawing
at right—here the solar array .is folded to
take up minimum space in the nose of its
launch rocket. Photo at upper right shows
Nimbus being lewered into an environ-
mental test chamber that will duplicaie
hazards the satellite will experience in space.

“*Shooting” weather, is furdion of this Ben-
dix rocket-like ped designed to take weather
measurements while mounted on planes.
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planes and one U-2 photographed the
storm’s reactions for the U. S. Weather Bu-
reau and the National Science Foundation.

Pity the Unhappy Hurricane. An Air-
Force U-2 photographed Esther at 65,000
feet in 1961, as silver iodide flares ignited
the eye of the storm. The U-2 cameras and
the radarscopes of planes flying nearby
“saw” definite changes in the eye wall of the
hurricane within twenty minutes after the
seeding.

The “scopes” registered ice crystals and
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snow where they had seen water droplets be-
fore the seeding. And weather scientists
speculated the temporary slowing of the
storm might have been caused by the heat
of fusion released when the droplets seeded
to form crystals!

These beginning but significant efforts at
taming the fury of the hurricane are based
on the early work of General Electric’s re-
nowned Dr. Irving Langmuir and Dr. Vin-
cent J. Schaefer. In the forties, the GE scien-
tists first prompted rain and snow from the
skies by seeding clouds with water, dry ice
and silver iodide.

But when these experiments are applied to
hurricanes, the results are appraised different-
ly by weather scientists. Some believe we
have made definite headway toward weak-

R e

Vincent J. Schaefer's observation of snow
crystal nucleation inside a food freezer led
to later experiments, with Dr. Irving Lang-
muir (right), in rain-making cloud seeding.

F ¥

South Dakota's Karl E. Mundt (second from
left) is one of the Senate leaders vrging in-
creased funding so vital weather research
programs can be continued and begin to mod-
ify weather to benefit farmers and citizens.
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ening and diverting hurricanes from popu-
lated areas. Others, that we may one day
completely conquer man’'s enemy, the hurri-
cane. Still others warn that tampering with
nature’s vast generator upstairs may prove
dangerous unless we first learn more about
what makes it tick.

(Continued on page 111)

Laboratory meteorologists and mathemati-
cians create models of the atmosphere. They
use equations to portray constant motions and
changes within their model atmospheres with
the help of the world's most exotic computers.

A single day’s weath-
er, as simulated in
the Weather Bureau's
research laboratory,
requires a digital
computer to perform
about 10,000,000,-
000 operations. To
test a model of the
atmosphere, the sci-
entists anolyze basic
weather data {above),
and prepare a com-
puter program. The
computer prints out
weather flow patterns
as shown at left.
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By Ron Michaels

Stroboscope

A specialized laboratory test instrument that freezes motion

he stroboscope has made possible the
Tspeed measurement of rotating, recipro-
cating, and oscillating machines and moving
parts. For example, if you wanted to show
someone how the loudspeaker in your hi-fi
set is driven in and out, the strobe will do the
job. First, connect a signal generator to the
amplifiers AUX jack and supply a 400 cycle
signal at a volume level that is bearable.
Next, adjust the strobe frequency to 400
cycles and illuminate the speaker cone with
the xenon flashtube light. Now, fine tune
the strobe until the speaker cone just barely
moves in and out. If you set the strobe at
399.9 cycles, the speaker cone will move in
and out 6 times a minute—slow enough to
visually observe.

Most professional stroboscopes cost up-
wards of several hundreds of dollars. Here’s
a built-it-yourself strobe that combines the
accuracy of the professional jobs with a price
tag the home builder can afford. Total cost
of parts is about $40. However, a well
stocked parts box and some astute purchas-
ing can reduce the price to about $30.00.

How K Works. The stroboscope circuit
is a kissing cousin to the photographer’s
electronic flash. In fact, it’s basically an
electronic flash hooked to an oscillator that
makes it flash at an adjustable rate of be-
tween about 4 and 120 flashes per second.

The circuit can be split into four sections:

DECEMBER, 1964

flashtube and energy storage capacitor (C2);
trigger circuit; variable frequency oscillator;
and power supply.

In operation, the power supply charges
the energy storage capacitor to about 185
volts DC, storing a large quantity of elec-
trical energy. General Electric’s flashtube
FT-30 is a thin glass tube filled with xenon
gas. It is connected directly across the
charged capacitor C2. Initially, no current
flows through the flashtube since xenon is a
good insulator.

Silicon controlled rectifier (D5), capacitor
C3 and trigger transformer T2 make up the
trigger circuit. Whenever an input pulse
(from the oscillator) fires the SCR, the SCR
discharges C3 through the primary of T2,
generating a high voltage spike in the sec-
ondary of T2. This high voltage spike is
carried to the flashtube via a trigger wire—
a few turns of bare tinned copper wire
wrapped around the flashtube. The spike
ionizes the Xenon gas suddenly turning it
into a conductor. C2 discharges rapidly
through the flashtube, producing a short, in-
tense, burst of blue-white light. Immediately
after discharge, the xenon gas becomes an
insulator again, permitting C2 to recharge,
and the cycle to begin again.

The number of times-per-second the SCR
is fired—and hence, the number of times
per second the flash tube is triggered—is

wnaana amaoricanradinohictarnys. com
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Stroboscope

controlled by a variable frequency oscillator
built around unijunction transistor Q1. Po-
tentiometer R8 is the frequency control;
switch 82 selects high or low frequency
ranges. Meter M1, inserted in the “emitter”
lead of QI reads the oscillator frequency
directly. Q1 is either a 2N2160 (preferred)
or 2N1671 type. .

The power supply has two output voltages:
185 volts DC for the flashtube circuit and
trigger circuit, and 18 volts DC to power the
unijunction oscillator.

Building It. The stroboscope is built into
a 13" x 54" x 2%"” aluminum case. Start
by drilling and punching required holes. Use
the accompanying photographs as parts
placement guides. Follow placement of parts
carefully—do not try to redesign.

The power supply circuitry is mounted
directly on the top half of the aluminum
case, using terminal strips as wiring points.
Make sure that you don’t accidentally re-
verse the polarity of the silicon rectifiers D1,
D2 and D3, or the electrolytic capacitors
and try not to overheat the rectifiers when
soldering them in place.

The flashtube, the oscillator circuit and the
trigger circuit (with the exception of the
meter M1, potentiometer RS, resistor R7
and switch S2) are mounted on a small
piece of perforated phenolic chassis board
(Vectorboard). Vectorboard push-in termi-
nals make excellent soldering points and
should be used. Be very careful when solder-

C3 RIO ¢4 QI RN c2 c7

s M e

Cl R8
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ing unijunction transistor Q1 into place—
grip its leads with needle nose pliers during
soldering. The pliers act as a heat sink and
protect the heat-sensitive transistor from
overheating.

Fasten trigger transformer T2 to the cir-
cuit board with a 6-32 machine bolt passed
through its center. Mount the flashtube FT-
30 by pressing its electrodes gently into push-
in terminals. Note that the end of the flash-
tube marked with a small red dot goes to
the positive side (hot side) of capacitor
C2. Connect the flashtube backwards and
you will be buying a replacement in short
order.

Capacitors C8 and C9 are wired in parallel

XENON
FLASHTUBE

The stroboscope is wired into a flat, long,
aluminum chassis box permitting uncrowding
of parts. Perforated circuit board (above)
mounts on meter screw posts (sece below).
Except for resistor R9 (hidden under capac-
itor C2) all parts are shown in photos.

R2 R6 03 RS D2

c3

R3
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PARTS LIST R8—50,000-ohm potentiometer with
C1—100-mf., 200-volt electrolytic ca- linear taper (Clarostat Series A47)
pacitor R9—4,700, V4,-watt resistor

C2—2-mf., 200-volt paper capacitor
C3—.22-mf., 200-volt paper capacitor
C4—.1-mf., 200-volt paper capacitor
C5, C6—100-mf., 15-volt electrolytic ca-
pacitor
C7—500-mf., 25-volt electrolytic capaci-
tor
C8—2-mf., 100-volt paper capacitor
C9—1-mf., 100-volt paper capacitor
D1, D2, D3, D4—5A40 (International
Rectifier) or 1 N 2069 (Sylvania, Texas
Instrument)
D5—Silicon controlled rectifier, 200-volt
reverse rating (Sarkes Tarzian 3TCRE)
I1—Pilot lamp assembly, 6.3-volt bulb,
red jewel
M1—0-1 ma.
fayette TM-60)
Q1—2N2160 or 2N1671 transistor (GE)
R1—10-ohm, 2-watt resistor
R2—100,000-0hm, 2-watt resistor
R3—1,000-0hm, V,-watt resistor
R4—6,900-ohm, 14,-watt resistor
R5—30-ohm, V4,-watt resistor, =5%
R6-—270-ohm, V2-watt resistor
R7—47,000-ohm, ,-watt resistor

DC milliammeter (La-

R10—200-ohm *‘Humdinger” hum-adjust
potentiometer {Clarostat Series 39)

R11-——220-ohm, /2-watt resistor

R12-—470-ohm, 1/2-watt resistor

(Al fixed resistors are +109%

otherwise specified)

, $2,—S.p.d.t. toggle switch (Lafayette

SW-21 or equiv.)

T1—Power transformer; primary 115-v;
secondary 125-volt, 55 ma. and 6.3-
volt, 2 amp. (Knight 61 G 411 or
equiv.)

T2—Trigger coil for flashtube {Stancor
P-6426 or General Electric 86G41)

1—Flashtube (General Electric Company
FT-30) (Available from Edmund Scien-
tific Company, Barrington, New Jersey
08007 for $5.20 postpaid)

1—Aluminum chassis 13"x5V"x25%"
(Bud MS-2150 or equiv.)

1—Misc. Perforated phenolic board (Vec-
torboard), push-in terminals, wire,
solder, hardware, line cord, etc.

unless

S1

Estimated cost: $40.00
Estimated Construction time: 8 hours
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Stroboscope

to make a 3 microfarad, 100 volt DC ca-
pacitor. If you wish, substitute a single 3
microfarad capacitor for the pair provided
you can find one available.

Before mounting the flashtube, wrap about
4 turns of bare #22 tinned copper wire
around it, to form the trigger wire. Fashion
a simple reflector from a tiny piece of tin-can
stock. The reflector may touch the trigger
wire, but it must not touch the tube’s elec-
trodes.

Mount the completed circuit board by
securing it directly to the meter M1’s termi-
nal connection. Now’s the time to probe
and peak for shorts and bad soldering joints.
Parts are too expensive to proceed blindly
ahead by plugging in the power cord and
throwing the power switch on.

Calibration. The RPM reading on the
meter face is linear, so only a single calibra-
tion is necessary. Operation of the high-low
switch, 52, doesn’t affect the calibration—
the meter always reads the exact flashing
rate. Full scale on the meter corresponds
to 166.66 flashes per second, or 10,000 rpm.
This was done even though the circuit won’t
operate above 120 flashes per second, to
avoid drawing a new dial on the meter face.

Use a phonograph and paper “strobo-
scope disc” as a frequency standard to make
the single required calibration. Switch the
phonograph to 335 rpm, point the strobo-
scope at the 33%5 band on the disc, and
adjust frequency control R8 until the mo-
tion of the band is frozen. Now, adjust
potentiometer R10 until the meter reads .36
ma-corresponding to 3600 rpm, or 60 flashes
per second. If you wish, you can connect
up a test setup with a loudspeaker and sig-
nal generator as mentioned at the beginning
of this article. This way you can check the
accuracy of the metering circuit throughout
its entire range. Remember, multiply cycles
per second by a factor of 60 to obtain read-
ings in revolutions per minute.

There are several ways you can improve
on the construction of the xenon flashtube
strobe. If accurate frequency indication is
required (better than the meter indication),
you can add a vernier dial such as Lafayette’s
27" F-346, and calibrate the dial settings
against an accurate audio signal generator
and loudspeaker hookup. You may want to

waany amaricanradighistans cam
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Uncluttered front panel controls give the
stroboscope a professional-like appearance.

»

turntable and strobe disc (above)
Below, strobe

A phono
calibrate the stroboscope.

measures unloaded speed of a power tool.

improve on the xenon flashtube reflector
and add a collimator/lens assembly to
efficiently beam the light to confined areas.
Whatever changes you make, avoid repack-
aging the unit until you have bread-boarded
the circuit. The trigger transformer, T2,
should always be close to the flashtube so
that the trigger wire is as short as possible. #
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How many times have you stood
ringing someone's doorbell
again and again

not knowing if they were asleep,
down in the basement,

or out shopping for 10 minutes
or the rest of the day?

Visitors to your home

need not have this problem ...

By Homer L. Davidson

DEeceEMBER, 1964

to Harrison Park for the day—we
should be home about seven o’clock.” To
the folks who figured they would just drop
in, or to unexpected delivery people, or even
the Western Union man who rings your
doorbell, this message is both a cordial greet-
ing and an explicit answer to the questions
they don’t get a chance to ask—“Where’ve
they gone now?” “Not a soul home, won-
der when they’ll be back?” When the caller
pushes the front door button, a little battery
operated tape recorder, called the Minicord-
er, is energized and the message comes from
a speaker mounted near the bell button. A
20-second message can be recorded on the
Minicorder’s endless loop tape and will be
repeated three times using a 60-second delay
relay.

How It Works. The Minicorder, the
heart of the Greeter, can be obtained from
Mission Liquidators of California for under
nine dollars. The complete cost of building
the Electronic Greeter is about twenty-two
dollars. You can record and set the Mini-
corder to play back through the outdoor
speaker when the doorbell is pressed or first

Hellol Sorry we missed you—we’ve gone

whaann amaricanradinhictan, oo,
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ELECTRONIC
_Greeter

play back your message through a one-inch
speaker contained in the recorder chassis for
test purposes. After you record your mes-
sage, turn the switch to Test and listen to the
playback. If you don’t like it, record an-
other and listen again. When the message is
satisfactory, throw the switch to the Play
position and the message is ready for either
the front or back door. In most cases only
the front door need be used for messages.
The present front or back door bell buttons
can be used with the Electronic Greeter.
Simply disconnect the wiring from the door
bell power transformer and bell. Run the
two wires from the button directly to the
Greeter chassis. The Minicorder operates on
two standard size, easily obtainable batteries.
One a 9-volt transistor radio battery that
runs the electronic section, and the other
a 1¥2-volt “C” battery that powers the tape
drive motor.

Construction. Using a 5”x7” aluminum
chassis lay out the required holes as shown
in the chassis layout. Mount all the larger
components except the Minicorder which
should be mounted after all the wiring has
been completed. Be careful when turning the
chassis over, the small tape can easily be
torn. Before mounting the one-inch speak-
er, place a wire screen between it and the
chassis. The mike input transistor circuit is

MINICORDER

Photo above shows location of above chassis

parts. Diagrams (right) give chassis details.

ot

mounted as parts are wired into the circuit.
Since the small recorder has only two transis-
tors, more volume can be obtained by using
a transistor input stage and crystal micro-
phone,

Wiring The Unit. Wire the AC cord di-
rectly to the primary side of the filament
transformer T1. Solder and tape all con-
nections. This transformer is in the circuit
all the time, but almost no current is drawn
from it until the secondary is used. It may
seem that when you wire up the two relay
circuits that the relay wiring is complicated,
but it is very simple if each section js wired
individually.

The small 2%-inch speaker that is in-
cluded with the Minicorder can be mounted
in a metal minibox. If there is no door bell
button, mount the button in the same box.
Run a four wire cable from the front or
back door to the door announcer and con-
nect to terminal on the terminal board.

Mount all of the small transistor input
parts as they are wired into the circuit. Be
sure to use lead sinks on the transistor leads.
The input stage gives the volume necessary
for the outdoor installation. Wire the out-
put condenser to terminal | of switch S2. All
of the parts, including the transistor, are
mounted on an insulated 3-terminal lug.
Run all wires direct keeping them as short
as possible. Twist the switch, speaker, and
battery leads on longer runs. Check the wir-
ing over once more and make sure there
are no mistakes.

Testing The Unit. Now is the time you
have been waiting fbr. First test the 6-volt

SPEAKER MOUNTING HOLES
DRILL ON LOCATION

Bl A Fa
. o e
Ly $o $o 7 ko

OPENING FOR |
1"SPEAKER

5" cuT ouT
350

SOCKET MOUNTING HOLE
DRILL ON LOCATION

CuT ouT

FOR MINICORDER

MEASURE WITH
UNITAS GUIDE
TOP

VIEW
A
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The rear door button and rear door speaker
can be mounted in a single aluminum chassis
box as the author did. However, both parts
can be mounted on a metal plate and flush
mounted in the door panel. If you wish, add
a jewel lamp to illuminate the panel at night.

relay to see if it is closing by listening for
a loud click. Plug in the AC cord to an
outlet and flip switch 1 to TEST position.
The relay will close and beccme energized.

Test the Minicorder by sliding the arm
switch to Play position and switch 2 to Test
position. Flip switch | to Test position and
the recorder will turn and play. The slide
arm switch on the tape unit can be left in
Play position and will not be changed unless
recording a new message. Switch S1 should
be left in Auto position and flipped to Test
only when a test is to be made from inside

the house. In this case you will like to hear
what you have just recorded.

To record a message turn switch S2 to
Mic. position and plug in the crystal micro-
phone. Flip switch S1 to Test position. Now
hold the slide arm switch to Talk position. it
is best to repeat a message at least twice and
several messages can be recorded at the same
time. The message that is now recorded will
erase the previous message.

The recorder can now be mounted in a
cabinet or placed in a case where dust can-
not get onto the tape. Label all controls
and terminals with a label maker or lettering
material. a

Trouble Shooting. If the tape runs too
slow replace the 12-volt battery. Squeals
and low volume are a sign of a weak 9-volt
battery. If the unit double talks, the unit is
not erasing the tape normally erased auto-
matically as you record. Sometimes there
will be a buildup of sounds that did not erase
completely. You can clean the tape elec-
tronically by disconnecting the 9-volt battery
and running the tape unit through a complete
cycle. If the small erase magnet is not up
against the tape when recording, double talk
will also result. Sometimes this mounting
screw will come loose in shipment and will
not erase on the tape. To correct this, slide
the arm to talk position and loosen the set
screw. Make sure the magnet is now against
the mounting tape and tighten the set screw.

If the tape runs backwards, the flashlight
battery is connected backwards. If the tape
breaks or becomes raveled, rethread with reg-
ular Y -inch recording tape. Be sure to check

Rear apron (left) mounts the terminal strip (TB1) that interconnects front and rear door buttons
and speakers. Batteries (right) are mounted on top of unit making replacement an easy task.
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that the contact points on the 6-volt relay
close when energized and break when the
relay is open.

The batteries will last a long time with
intermittent service. For longer life, par-
allel another battery with each of the 15-
and 9-volt batteries.

The practical applications of the Elec-
tronic Greeter are quite numerous but it is
not at all limited to the practical. After the
few hours construction time involved, those
close friends you expect might receive a
somewhat dubious greeting—"Go away,
there’s no one home, go away there’s no one
home, go away, ther...... ? N

Installed on the kitchen worktable, the lady
of the house can tape messages for expectant

' PARTS LIST

B1—114-volt battery (Eveready 635 or equiv.)

B2—9-volt battery (Eveready 216 or equiv.)

C1—50-mf., 12-VDC electrolytic capacitor

C€2—10-mf., 12-VDC electrolytic capacitor

J1—jack to match the microphone used

K1—60-second delay relay with normally closed
contacts {Amperite 6C60T-60)

K2—4-p., d.t., 6-VAC relay (Potter and Brum-
field 3RY208 coil and 3RY219 contacts)

Ia1—2N107 transistor {General Electric)

R1~—100,000-0hm, V4 -watt resistor

R2—47,000-chm, 14 -watt resistor

R3—15,000-chm, V4, -watt resistor

R4—270-0hms, V,-watt resistor

S1—S.p.d.t. toggle switch

$2—S.p. 3-position rotary switch
SW-95 or equiv.)

T1—Filament trensformer; 115-v primary, 6.3-v
secondary at 1.2 amperes (Stancor P6134 or
equiv.)

TB1—6-post terminal barrier strip

1—1-inch PM speaker

1—21/4-inch PM speaker

1—Aluminum chassis box, 5”x7"x2"” (Bud AC-
402)

2—Aluminum chassis boxles) 5V, "x3"x2 "
(Bud 2106A)

1—Minicorder (available for $8.99 from Mis-
sion Liquidators, 735 Celis Street, San Fer-
nando 82, California)

MISC.—AC Power cord, 9-prong wafer tube
socket, nuts, bolts, rubber grommets, wire, etc.

(Lafayette

Estimated construction time: 5 hours
Estimated cost: $22.00

callers and others before she leaves to shop. —
K2
ITBI | \CL
TO FRONT ), . 4 Bl, |+ 1.5 VDC }1.5 vDC
DOOR { U MINICORDER
BUTTON ~o——
e TEST| aUTO a1 |l|l|+ 9 VDG
TOREAR ~J_ ;! i .
DOOR S A I i
BUTTON '@ | {
~] R3 i
L %lsx i
< 1
l i
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, l 1 j:l
T
RED ; 2 FRONT
3? DOOR
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B
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Schematic diagram for the Electronic Greeter.
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Wire Q1’s circuit close to Minicorder
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he most experienced electronics experi-

menter usually ends up at the local ga-
rage to service and repair the electrical and
electronic equipment or parts in his car. In
many cases he does not perform simple pre-
ventive maintenance checks such as checking
the generator or alternator regulator, battery,
lights, switches, relays, stop and tail lights,
turn signals and accessory motors. The exact
reasons for this reluctance to work on a car’s
electrical system is two fold: (1) the lack of
suitable test instruments, and (2) almost no
knowledge of how many of the car’s electri-
cal circuits work. Both these reasons can be
virtually eliminated with the purchase Gen-
Reg-Tester—a kit especially designed for the
home auto mechanic.

Engineered for automotive applications,
the Model G-R tester has a two range volt-
meter (0-10 and 0-20) and —5-0-50 ampere
meter. The unit can be wired in one and a
half hours. It is rugged and dependable as
commercial units costing many dollars more.

The instruction sheets supplied with the
kit Gen-Reg-Tester tells you how to make
important operating tests on your car. For
example, you can check to see whether the
current limiter coil in the regulator prevents
excessive generator currents from being

DEecEMBER, 1964

VOLI-

AMMETER
for yourcar

You can assemble
in one evening
a handy tester
for auto servicing
that will pay for itself

by eliminating repair bills

drawn as well as measuring the regulator’s
reverse current cutout setting. But most im-
portant, the tester permits rapid trouble-
shooting on all 6- and 12-volt cars. The Gen-
Reg-Tester can be had for $15.95, postpaid,
from Auto-Kits Products Inc., Dept. 22,
1244 So. Grand Avenue, Los Angeles, Cali-
fornia 90015. n

6 -12 VOLT SWITCH

AMMETER VOLTMETER
AN /

LEADS WITH INSULATED
ALLIGATOR CLIPS

Ovutline drawing shows location of parts in
tester and ease in which it can be assemblied.
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POP
GOES THE

RIVET

Shake-proof steel rivets give your construction projects the ““pro” look

One of the new hand tools on the electronic
market place is the “Pop RiveTool"—a plier-like
device that is used to install cold steel rivets
in blind holes with just a squeeze of the hand.
Pop rivets can be used to replace sheet metal
screws and machine screws for fastening jobs
on chassis, aluminum boxes, name plates, or
even children’s toys. If your local distributor
does not have the “Pop RiveTool,” you can ob-
tain yours from Burstein-Applebee Co., 1012
McGee Street, Kansas City, Mo. 64106 for $5.44
plus postage. Start popping projects today!

Insert rivet with nail tip up (above) in hole where screw
would normally be placed. Spot the RiveTaol over the
nail (right) and slip into place snugly against the chassis.

Drill and punch a project chassis as you would normally
for assembly with 6-32 machine or self-tapping screws.

New squeeze the RiveTonl's handle (left); the nail is
pulled out of the rivet at the same time it flattens the
rivet’s back making a tight fastening job. ibove, the com-
pleted one-tube project leoks like it was store-bowght.

Rap10-TV EXPERIMENTER
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Long tape loops are easy to handle when contained in this compact,
easily-constructed pack. Use it to capture elusive sounds, as a
teaching aid for music or languages

oop recording is basically a very sim-
L ple procedure; all you do is splice a
length of tape into an endless loop and slip
it into the recorder to replay short duration
sounds repeatedly without the need of re-
winding the tape after each play.

The loop has many practical applications;
yet most tape hobbyists seem to make very
little use of the technique, probably because
only the shortest of loops can be convenient-
ly handled without fear of hopeless snarling.

But build the loop pack described in this
article from scrap materials, and you can
keep loops up to twenty feet long under full
control and ready for instant use at home or
in the field. Slip the pack on vour recorder
in a matter of seconds, and no sound, how-
ever elusive, can get by unrecorded.

DECEMBER, 1964

By Jorma Hyypia

Using the Loop. The most obvious ap-
plication is the recording of sounds you know
will occur, but whose precise time of occur-
rence you cannot predict. Thunder claps,
bird calis, animal sounds, boat and train
whistles—these are all good examples. With
your loop pack operating, you can wait for
minutes or all day if necessary until the
sound occurs; the tape is constantly erased
and re-recorded until you stop the machine to
preserve the desired sound. You can, of
course, use a recorder in the orthodox way
to capture such sounds. But what happens?
The sound is likely 10 be buried in the mid-
dle of the lopg tape mostly filled with un-
wanted sounds; or you have run out of tape,
and the sound occurs just as you are in the
process of rewinding another reel.

_wwwwamericanradiohistorvy com
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TAPEmu"PACK

Once the wanted sound is recorded on a
loop, you can either keep it in the pack for
replay purposes, or you can remove it for
splicing into other tapes. You can also tran-
scribe the sound to another tape if you have
two recorders to work with.

The same technique can be used to record
interesting material from radio or TV broad-
casts. Perhaps you like to collect unusual
anecdotes, or the voices of celebrities; just
keep the loop running while you listen to the
broadcast, and turn it off when it picks up
something you want to save,

The tape loop is an excellent educational
aid in any project involving memorization.
Foreign language phrases, for example, can
be played over repeatedly while you go about
other work; the constant repetition—reveal-
ing none of the fatigue that would be soon
evident in constant human repetition—soon
firmly impresses the words and subtle
nuances into the learnmer’s memory. In like
manner, complex mathematical formulas or
other technical information can be mem-
orized easily with the aid of tape loops.

If you play a musical instrument, try
recording difficult sections (from records or
other tapes) onto a loop; then play along
with the constantly repeated sound to im-
prove your own instrumental technique. No
need to rewind the tape recorder constantly
to play the problem section over again.

As an electronics hobbyist, you can record
the sound characteristics of your hi-fi equip-
ment on tape loops in order to study the
taped data with an oscilloscope or other test
instrument.

Incidentally, you don’t have to build the
loop pack to test the usefulness of tape loops.
Even a long tape can be stretched across
the room with the far end hung over a door-
knob—provided there are no children or pets

running about. But how would you cope .

with such a free-swinging loop out in the
field where there are no door knobs, but
perhaps crowds of people or a heavy wind?
A pack of some sort is then absolutely essen-
tial. This will serve well anywhere, any time.

Base Panel. Start construction of the
loop pack by cutting rwo 4%5" x 144" panels
from Ys”-thick masonite. One of these will

RIGHT. Even spacing of
tape on the rack permits
easy insertion of rack
into base panel section.
Spacer pins keep tape
running smoothly with-
out annoying tangling.

FAR RIGHT. Loaded pack
is ready for instant use;
just drop exposed part
of loop into recorder
head section. Flip over
to use other side of tape.
Note lock strip and nut
that closes pack firmly.

form the base panel, the other the pack
cover.

On one end of the base panel (rough
side) glue and nail securely a 414" x 14" x
Y4” block of wood. On the rear of this block
screw a piece of rigid metal that has been
bent to form a lip to hold down the rear end
of the pack cover. This rear lock is easily
fashioned from aluminum edging material
used to trim the edges of formica-covered
kitchen counters. The gap between the lock
lip and the block to which it is fastened
should be no wider than necessary to allow
insertion of the cover edge.

Rap1o-TV EXPERIMENTER

waasn americanradinhistoryy com



www.americanradiohistory.com

e

[ g

~ 2

4

L vggs

Another block of wood is fastened to the
opposite end of the base panel; this is shorter
than the rear block, and has two notches cut
into it through which the tape will run in and
out of the pack. Round off sharp edges in the
notch to prevent abrasion or snagging of the
tape. Leave drilling of the belt hole until
later.

Near each end of the base panel drill eight
114"-diameter holes spaced %«” apart. Note
that these holes are at slightly different dis-
tances trom the two end blocks. Before drill-
ing the holes, tape the cover panel under-
neath the base panel (smooth sides touch-

DECEMBER, 1964

FAR LEFT. Paint dark bands
on the spacer panel of the
rack to facilitate loading of
the tape (see text); at top
of photo is front end of base
panel, showing notched
block and one set of tape
spacer pins set in place.

LEFT. Component parts of
the tape loop pack prior to
final assembly: tape loaded
rack, base panel with spac-
er pins, cover panel and the
lock plate and securing nut.

ing) so that the series of holes in both panels
are drilled simultancously. This will ensure
perfect alignment of the holes. The tape
guide pins will be glued into the base panel
holes later.

Tape Rack. The frame of the tape rack
consists of two 133" x 33" x 12" strips of
wood. On the inside of cach strip cut a 5”
groove Y8” wide and %" deep to hold the
spacer panel.

The spacer panel may be of masonite,
plastic, metul, or stitt 8" thick cardboard
Its length—about 4 inches—is not critical,
but the width should be accurately cut to

WwWWwWeamericanradiohistens.com

59


www.americanradiohistory.com

60

4———2—[/4'—-—3 re——2-1/2"————=}
O ° ]
# 116 ke

° - " e

TAPE_GUIDE PINS~ TAIPEE ik

1/16" DIA. DOWELS . GPUNDS !

? /16" APART ON CENTER 4172 | P

TAPE RACK s =

LOCK PINS 2

° %y
-] -] oo
™ o 7

QEAR WOOD BLOCK |
LO::(; 4-12 X 12 X /4

FRONT BLOCK

MASONITE BASE PANEL

T [ 5 -
T 8 nNxwe win ¥ .
< 14-1/8"
l= 4-1/2" > H—-}-B/IG. 112X 36"
F e = S y NOTCH
3’4'I l [ voe® 5’ ==
L+ - T £
12k s '{‘%’;g{"s RCBOLT FOR LOCK PLATE
LOCK PLATE FRONT BLOCK .
DETAIL DETAIL
13-3/4"
: ' 3/8°
R~ — rv— AR 2
““RIVET BEARING RIVET BEARING~ )
. ISEE TEXT) .
3/16" DEEP
SAW CUT
, SPACER PANEL
3436 4-1/8 X4-1/8
" poLier ROLLER=" |
V4 X 3-5/8° ‘14.% 3-5/8
y ) i
L ]
AR 3
AN ya
-\ Ne-3/8° TAPE RACK Wies' e

Detail drawing for making the four assemblies of the tape loop pack.

TAPE Il_]uIIPAcK

ensure good alignment of the frame strips
with the base panel edges when the spacer is
pushed all the way into the grooves.

Near the ends of the frame strips, drill
holes to take the roller bearings. Note differ-
ing positions of holes at opposite ends of
each frame strip. Important: position these
holes carefully, and drill straight.

Roller bearings are easily made from four

hollow brass rivets, ¥4” in diameter and 38"
long, with heads about 38" in diameter. Us-
ing a drill that just fits into the rivet shank,
drill the hole on through the rivet head; re-
move all burrs very carefully. The bearing
holes in the frame strips should be just large
enough to permit snug press-fitting of the
rivet shanks into them. The rivet heads must
be on the inside surfaces of the frame strips.
Roller construction is the most critical part
of the pack construction; each roller must
be perfectly straight and smooth and must
turn freely without binding. Binding, or a
slight warp in the roller, will cause uneven
tape movement resulting in distortion.
(Continued on page 109)
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By William J. Mallard

Neither sunshine nor rain are required to sprout this less-than-post-

age-stamp-size crystal in the dark of your basement workshop lab

n the years since semi-conductors first ap-
peared on the scene, there has been a
flood of informative literature describing the
complexities of manufacture. Most of the
articles have been a point of the extreme
purity of the materials used and the minute
traces of foreign elements with which they
are doped. It’s enough to make the most
dedicated do-it-yourselfer cringe!

Actually, it’s a relatively simple matter to
make your own semi-conductor. Further-
more, it requires no exotic minerals with an
exasperating degree of purity. Once you have
accumulated the few simple materials re-
quired, you can turn one out in less than ten
minutes. Then you can wire the galena
crystal to a coil, two capacitors, ear phones,
antenna, and ground and tell your friends,
“Come! Listen to the crystal radio I grew.”

Xtal Recipe. You will need two ingre-
dients. One is lead—either raid the fishing
tackle box for some sinkers or beg a few
ounces from a friendly plumber. The other

DEceEMBER, 1964

ingredient is sulfur. A couple of generations
ago it could be found in every medicine
chest waiting to be mixed with molasses.
Now, however, you'll probably have to stop
at the corner drugstore where you can get
a small bottle or tin for a few cents.

The items of equipment you’'ll need to go
into the semiconductor manufacturing busi-
ness consist of a short piece of 12" or 3"
copper tubing, a propane torch, and perhaps
a little sand from the children’s sandbox or
local beach.

By now the chemist and the old-timer
have recognized the “semiconductor” by its
ingredients. It is Jead sulfide, otherwise
known in its natural state as galena. A
long time ago when solid state physics wasn’t
even a gleam in someone’s eye, and germani-
um and selenium were merely names in the
periodic table, the galena crystal was per-
forming yeomen service in the infant radio
industry as the detector element.

Nobody questioned how or why it worked.

waany americanradinhistorvy com
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OFOW YOUr own
bryStal radio

The term “semiconductor” hadn’t yet been
coined and “holes” were something found
only in doughnuts and Swiss cheese. But the
crystals worked and you can make some of
your own if you follow the pictorial in-
structions.

Duplicating Nature. You won’t get the
big, shiny crystals that nature took millenia
to produce, but you will get a sparkling
nugget loaded with sensitive spots just wait-
ing for the catwhisker—pardon me—I
should have said you will get a sensitive
semiconducting device in the form of a
point-contact diode!

To grow your own galena crystal, follow
the step-by-step procedure that is given in
the numbered photographs. Follow the in-
struction carefully keeping in mind that you
must proceed carefully to avoid painful and
injuring burns.

Crystal Radio. There are probably more
variations of crystal set circuits than any
single piece of electronic equipment. This is
not surprising in view of the fact that a
whole generation of experiments worked al-
most exclusively on the problem of increas-
ing the sensitivity and the selectivity of the
crystal set.

The circuit in the schematic diagram is a
compromise. It is simple, uses readily obtain-

www americanradiohistorvy com

PHONE_ JACKS
(C2 UNDERNEATH)

Step 1. Reduce the lead to fine granules by
rubbing it on a file or rasp. Sulphur mehs
at 250 F, lead at 600 F. By using powdered
lead we can ensure that at least some of
the sulphur will combine before it burns up.

Step 4. Place the filled tube on an insulated
surface, a brick will do, and heat gently
with the torch. Hold a protective pane of
glass or plastic in front of your face while
using the torch because the sulphur may spurt
out. By the time the tube begins to glow, the
lead will have melted. Now wait for it to cool.

The home-grown radio at the
left can be put together as
easy as A, B, and C for crys-
tal. See schematic diagram.

Three specimens of mounted
crystals. Cylindrical object at
the far right is lead sulfide
as it comes from the copper
tube. As a rule, signals ob-
tained from the crystal near
solder line are the strongest.

RaAp10-TV EXPERIMENTER
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Step 2. Measure out six parts by weight of
lead powder to one part of sulphur. Propor-
tions aren’t too critical. I’s best to be liberal
with the sulphur because, unfortunately, a
great deal of it goes up in smoke. Be sure to
mix the lead and sulphur together thoroughly.

Step 5. Cut the tube open with a hacksaw and
remove the lump of metal. If nugget breaks
readily and the broken surface presents a
sparkling appearance, you have lead sulfiide.
If lump is not brittle but maleable, the sul-
phur burned up before crystallization took
place. Start over applying heat more gently.

DECEMBER, 1964

Step 3. Pour the mixture into a piece of
copper tubing about 1/ to 2 inches long and
tamp it down. Fill the tube about half full.
Fill the rest of the tube with sand to re-
duce the amount of oxygen available to the
sulphur in order to decrease its rapid burning.

Step 6.

Line a small ring of copper with
paper to keep solder from sticking. Melt the
ring full of solder and embed a fragment of
crystal. When the slug cools, remove the ring
and save for reuse. Clean the solder slug so
it will make good contact with its holder. Now
the mounted crystal is ready to be used.

able parts, and possesses considerable selec-
tivity. The latter feature is important be-
cause today the great bulk of the population
lives within range of several local stations.
And, let’s face it, the crystal set just wasn’t
made for DXing. So a little loss in sensitivity

is sacrificed for simplicity and selectivity.
The detail drawing shows one method of
making the “catwhisker,” the forerunner of
today’s point-contact devices. Its purpose
is to make contact with one of the shear
faces of the lead sulfide crystalline structure
(Continued on page 108)
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Four and five year-old Valerie
and Jay are a good match at
games the youngsters play.
Little Jim is happy just watch-
ing those pretty color lights.

Switch |
‘Shine

Fill this cake pan with a circuit

that requires very little dough and

you've got atoy the kids will “eat up”

Il children love the twist of a knob or

the click of a switch. Very often they
will vent their emotions on the TV, your re-
vered hi-fi components, or the electric grill.
Turning electrical equipment on and off can
be dangerous and damaging. But you can
still let the kids have their fun with this
“Switch and Shine” toy. It can be built in
one evening for only $3.75; and it will pro-
vide many evenings of entertainment for the
young, and the old who are watching (or
playing themselves).

“It’s Too Easy!’ is a whine you won’t
hear. One challenge of the toy is to turn on
both eyes and the nose at the same time. This
is not easily accomplished with a switch for
each eye and nose but with the proper com-
bination of switches. This takes the clown

face out of the realm of a short-lived, easily
mastered toy and into the category of a last-
ing and challenging game and amusement.
For example, it took an average of seven
tries to place all three lamps in series. This is
less than the usual because I knew the special
functions of S1 and S2 and therefore had an
advantage.

‘““How Does It Work. Daddy?”’ The
physical locations of the switches are pin-
pointed in the schematic diagram. For the
eyes and nose to light together, five of the
six switches must be in the right position.
S1 can bypass S2 and provide either nose or
eye voltage. To begin with, SI must be in the
left position and S2 in the closed position.
The nose lamp completes its circuit through
a combination of two switches, either S3-S4

Rap10-TV EXPERIMENTER
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B1-—23-volt battery (four 1.5-volt cells)

11, 12, [3—Miniature lamps (GE #49)

S$1—S5.p.d.t. toggle switch

$2, $3, 54, 55, S6—S.p.s.t. rotary appliance
switches (Burstein-Applebee Co. 12A725)

1—Heart-shaped baking pan

1—Battery holder for four C-cells

3-—Lamp socket and jewel assemblies, 2 red
and 1 green (Allied Radio 7E967 and 7E969,
respectively)

Misc.: Wire, solder, solderless connectors, nuts,
bolts, etc.

Estimated cost: $3.75
Estimated construction time: 114, hours

or S5-86. The right eye can complete its cir-
cuit through S3 or S4, S5 and S6. This also
applies to the left eye; it can complete its
circuit through S6 or S5, S4 and S3. For
these reasons no one switch controls any eye
or the nose by itself. These interconnections
even serve to thwart the adult memory; and
you may even find yourself sitting on the
floor holding a half-lighted clown’s face while
your youngest smugly holds his or her’s with
its eyes and nose glowing!

The switches are not identified on the face
but their physical positions are learned after
awhile, of course. Switches SI and S2 have
distinct functions; their effect on the lighting
can be memorized. However, switches S3
through S6 may have one effect on the lights
at one time and another the next.

Electrical Checkers. Two can play the
game with the goal being that the first person
to place all the lamps in series is the winner—

DECEMBER, 1964
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Lighting the face is easy when you can con-
sult the schematic diagram to determine the
correct combination of switches to close.

both players work independently against
time. Or two can play “clown’s faces” with
the goal of all lamps lighted by alternating
moves as in checkers. Skill comes when you
learn to predict the next move or switch that
should be operated. It is possible to plan
moves to confuse your opponent but, be care-
ful, that next move may set him up to win.

(Continued on page 110)

|- DRILL f HOLES 3|PLACES

You'll find this heart-shaped chassis in the

kitchen—it's a cake pan! It quickly changes
to a “‘funny face” by placing lights, switches,”

batteries as shown in these chassis layouts.
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Lovely Ina Balin finds the Lodestar just
perfect for rehearsing her lines in the
latest Jerry Lewis film *‘The Patsy.” Below,

tape cartridge and battery cover are re-
moved revealing sturdy internal construction.

TAPE
REGORDING

“from the h1

an

Lab checked for utility, Channel Master Lodestar miniature tape

recorder rates a top buy as a practical portable voice recorder

f you’re a club secretary having trouble
keeping minutes during hot debates, then
Channel Master’s Lodestar cartridge-loading,
miniature, tape recorder should be at your
side. This precision quality, battery operated
instrument can be carried (it weighs two
pounds fully loaded) and played anywhere.
Designed to record only in the human voice
frequency range, it is ideal for business meet-
ings, parties, social events, etc., then play
back, loud and clear, at your convenience.
Tape Cartridge. The single, most signifi-
cant feature of the Lodestar is its tape car-
tridge and how easy you can load it into the
recorder’s cartridge slot with the same finesse
George Raft would use to slap a full clip
into his 45 automatic. Record for 16 un-

wawny americanradiohistory com

interrupted minutes on one-half track, re-
move the cartridge, flip it and start on a
second 6 minute interval—32 minutes in
all. Rewind takes four short minutes.

The recorder and cartridge were handed
to three individuals with the verbal instruc-
tions to record, “Mary had a little lamb,”
and to play it back. Having never seen the
unit before and without the aid of Channel
Master’s illustrated operating instructions, all
three were able to do so in under five minutes
—the record time was 96 seconds. With the
instruction manual, only non-readers could -
fail to operate the unit without helpful hints.

Use Test. The best test for a consumer
product is to use it as the owner would under

(Continued on page 110)
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LAFAYETTE

RADIO ELECTRONICS
1965 CATALOG No. 650

Over 500 Pages! Featuring Everything in
Electronics for Home e Industry e Lahoratory

from the “World’s Hi-Fi & Electronics Center”
See the Largest Selection in Our 44-Year History:

e Stereo Hi-Fi—all famous brands plus Lafayette’s own
top-rated components ¢ Citizens Band—includes Walkie-
Talkies e Tape Recorders ¢ Ham Gear ¢ Test Equipment
e Radios & TV Sets and Accessories ¢ P.A. Equipment,
intercoms ¢ Cameras, Optical Goods o Marine Equipment,
Auto Accessories ¢ Musical Instruments, Tools, Books
and MUCH MORE

4

99-3027

LAFAYETTE 4-TRACK STEREOD
TAPE RECDRDER Model RK-137A

Features 4-Track Stereo Playback*
and 4-Track Monaural Record/
Playback

= BUY ON TIME—Use Lafayette’s famous Easy-
s : = Pay Credit Plan . . . up to 24 Months to Pay
Mail the Coupon for your FREE 1965 Lafayette Catalog
NEW! LAFAYETTE DELUXE ALL-TRANSISTOR 5-WATT DUAL CONVERSION C.B.
TRANSCEIVER with TRUE MECHANICAL FILTER Model HB-500
ange 20 e et ons Ty s
rysta a i ions - w \
plue 12 ot Rezaive rosivons . 39,50
15 Transistors, 3 Diodes, 1 Zener Diode, 1
Thermistor
12V DC Mobile Operation (117 VAC Operation with
optional AC power supply) X
With Channe! 12 Transmit and Receive Crysials,
Mobile Mounting Bracket, Push-to-Talk Dynamic
Mike, Crystal for Dual Conversion, DC Cable
e Imported o0 - “
LAFAYETTE 12-TRANSISTOR C.B.  NEW! LAFAYETTE 70-WATT COMPLETE
WALKIE TALKIE Model HE-100 AM-FM STEREO RECEIVER
24 ’ A Model lR-BOEO
for- s ki j
39.95 ui B TR
@ Variable Squelch Re-
duces Background
Noise
Separate Microphone
and Speaker for Bet-
ter Modulation and
Increased Range

Optional Plug-in 117
voit AC Power Pack
With Leather Case,
Earphone, Telescop-
ing Antenna, Batter-
ies, Crystals for
Channel 10

Scarsdale, N. Y.
691 Central (Park) Ave.

@ Imported
LAFAYETTE RADIO ELECTRO

*Adaptable to
stereo playback

o Pawerful 70-watt Amplifier plus Com-
plete Preamplifier plus AM Tuner
plus FM Tuner plus FM Stereo Tuner ® 2 Speeds—3% and 712 ips
— on One Compact Chassis ® 2-Tone Carrying Case with Dynamic

@ FM ‘'Steres Search’ Circuit Mike, Shielded Patch Cords, 7 Take-

@ Nuvistor “Front End” e Imported - ol 11 S ——
NICS 'Lafavette Radio Electronics

® Takes Full 7” Reel of Tape

Mail Order and L. I. Sales Center Dept. EXK4-1 P.0. Box 10
111 Jericho Turnpike, Syosset, L. I., New York S e D send me the FREE 10658
New York, N v " o ewark, N, J. P syosset, L. 1, N.Y. 11781 Lafayette Catalog 650 |
}00 Sixth Ave. 24 Central Ave. ' Os enclosed: send me #
a“'a.ca N, 3 e WU P sernenine - H T I e
165:08 Il.ibértyYAve. ’;atir;n!;g:'te"I; i (Prices do not include shipping charges). i
Brooklyn, N. Y. Plainfield, N. J, l
2265 Bedford Ave. 139 W. 2 St. BN i s i
Bronx, N. Y. Boston, Mass. .
542 E. Fordham Rd. 584 Commonwealth Ave, ABHTESS ..o coevsvressosrnessanse ettt o s bsrass st b sen s s i

Natick, Mass. .
1400 Worcester 5t. ]

New! New York City Store! Watch For Opening Soon! j t-y' - o S e e e e e e el

Y e eeseman Tt e e s State.. ... Zipo
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PROPAGATION FORECAST

for December, 1964—anuary 1965

By C. M. Stanbury II

he next two months can either be the
best or very worst for SWL’s. It all
depends upon the listener himself. Those
higher bands, 31 meters and up, while still
useful during daylight hours will be at their
lowest ebb in 10 years. Nighttime crowding
on 49 meters will reach an almost intoler-
able level especially between 1800 and 0100
EST. On the other hand, reception on 60,
75 (SWBC) and 90 meters will set all kinds
of records. Small, hidden away countries and
stations can be expected to appear on numer-
ous occasions with remote African stations
coming in like locals.
We remind readers that these predictions
are primarily valid for short-wave broadcast

R Rl
A T

Europe, North
Africa, & Near
East

South Africa

Asia (except
Near East)

South Pacific

Latin America

stations. Our figuring takes into account not
only propagation factors (time of year, sun-
spots, and the like) but operating habits of
the SWBC stations themselves plus QRM
patterns. The latter two factors are every bit
as important as any “natural” condition.

Utility stations (aeronautical, marine, etc.)
of course follow different operating patterns
and the above does not necessarily hold for
them. Their communications are generally
over shorter distances and they will normal-
ly use the lowest frequency open. Read
Marine Broadcast DX on page 95. Thus
DXer’s should pick the lowest band shown
above for the appropriate area at any given
time and work near these frequencies.

B
EERR SRS
SR
e e
e
b

e s
SRR
et
SRR
e T

o S
Aot
-

To use the table, put your finger on the region you want to hear and log, move your finger to the right
until it is under the time you will be listening and |ift your finger. Underneath your pointing digit will be
the short-wave band or bands that will give the best DX results.

The time in the above propagation prediction table is given in standard #ime at the listener's location
which effectively compensates for differences in propagation characteristics between the east and
west coasts of North America. However, Asia and the South Pacific stations will generally be received
stronger in the West while Europe and Africa will be easy to tune on the east coast. The short-wave

bands in brackets are given as second choices.
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That old musty-colored peaceck
will get a big kick in late 1965
when TV’s newest development
brings improved color to TV viewers

7
2
7

l
!
|
!

GHROMATRON

COMES TO COLOR Tv

hat living-color picture—a peacock fan-

ning a color-splashed tail—is in for a big
change. After a decade of home color recep-
tion built around the “shadow mask” picture
tube, a new breed of color tube is bowing
in. It is the Lawrence tube, conceived by a
university professor 14 years ago, cheered
as an engincering marvel—and once re-

DEecEMBER, 1964

jected as impractical. Today it is a reality.
Far from a laboratory curiosity (like most
other stabs at a new-type color tube) the
Lawrence version has followed a tortuous
path of development until refined to the
point of practicality. The first commercial
TV sets containing Dr. Lawrence’s radically
different technique will soon be here. You'll

— WM americanradiohistons.com
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be seeing the tube under a new name, too;
it’s now the “Chromatron.”

According to its present developers, Para-
mount Pictures Corp., the Chromatron prom-
ises several advantages. First is increased
color brightness. More vivid color gives the
illusion of depth in the picture and permits
viewing under more room light. It’s simpler,
too. The number of tubes required over a
black and white set is reduced by four or five.
Circuits, are fewer; adjustments, less. The
Chromatron could also open up the big, un-
tapped field of small-screen color TV. The
tube lends itself exceptionally well to under
21-inch screen sizes.

Seeing [s Believing. By what technical
wizardry does the Chromatron hope to cap-
ture a sizeable segment of the growing color
TV market? To find the answer, I traveled
to New York’s big Paramount theater—to
an office situated a few floors above the huge
movie screen. The attraction in that office
proved far more exciting than the current
movie attraction floors below. There were
three side-by-side TV receivers, each display-
ing the identical program in black and white.
The time: 10:27 a.m. I was instructed to
watch and carefully, compare the screens. In
three minutes the local TV station would
start transmitting in color. As 10:30 came
up, the peacock obligingly fanned its poly-
chromatic tail. The eye could not resist be-

ing drawn to the center screen; the bird ap-
peared in brilliant and vivid color, nearly
eclipsing the images on the two sets along-
side it. (One was black and white, the other
a conventional color receiver.) After some
minutes, an engineer flicked on two white
fluorescent lamps, aiming their beams direct-
ly at the two color screens. Again the results
were startling. The center screen continued
to display strong, clear color, suffering little
“wash out” from the bright lamplight. I
moved in close to the center screen, placing
my eye about two inches from it. Instead of
the usual fine dots I’d been accustomed to
seeing on the usual color screen, there were
numerous thin lines similar to what you see
on a black-and-white screen when viewed up
close. On this TV picture tube, however,
those lines ran up and down, and glowed in
different colors.

That center screen was the business end
of a Chromatron. Paul Raibourn, vice-presi-
dent of Paramount, then conducted an in-
teresting demonstratio. to illustrate how in-
creasing color brightness sharpens and sug-
gests a 3-dimensional quality in the image;
a bowl of fruit appeared to pop out from its
background. An identical picture, of less il-
lumination, appeared flattened. This, of
course, dramatized the big advantages in
Chromatron’s ability to deliver high-intensity
color. But to probe the inner workings, oper-
ation and theory of the tube, I toured the lab
where actual developments had occurred;
Paramount Picture’s Chromatic Division.

Inside the Chromatron. Easily the most
significant feature of the Chromatron is a

Fig. 1. Conventional color tubes uses a dot-pattern shadow mask (left)
that consists of many fine holes; Chromatron uses fine, evenly spaced
grid wires (right). Note the difference in transparency of the masks.

Rap10-TV EXPERIMENTER
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unique grid structure of fine stainless steel
wires positioned just behind the viewing
screen. Here lies the secret of the tube’s
“transparency”—the characteristic which de-
termines how brightly the screen can light
up. In a regular black-and-white tube, trans-
parency presents little problem; an electron
beam issuing from the neck of the tube
strikes the viewing screen and causes it to
glow with light. There is little to block its
path.

But in color tubes, some additional ele-
ment must be introduced between the tube
neck and screen. Although its function varies,
as shown later, this element generally serves
to keep colors on their correct screen posi-
tion. But in performing its job, this element
also cuts down the number of electrons
which may reach the screen. Brightness suf-
fers. We can compare this effect in Fig. 1.
In the conventional color tube, electrons
must enter small holes in a “shadow mask”—
only a certain number can get through to
the screen. The grid wires of the Chroma-
tron, however, present rather wide spaces to
the beam so electrons in greater numbers
may continue on to the screen. As explained
by Emil Sanford, engineering manager of
the division, the grid is 90 percent transpar-
ent vs. 16 percent for the conventional color
tube. It results in approximately seven times
more brightness.

The second key feature of the new tube
is in its electron gun; the structure contained
in the tube neck which supplies electrons,
and aims them toward the screen where they
generate visible light. The conventional tube
utilizes a 3-gun arrangement. The Chroma-
tron, however, achieves color with a single
gun.

To draw further comparisons, and venture
more deeply into Chromatron operation, it’s
necessary to consider certain features of the
transmitted color signal. They can be con-
sidered more simply at the studio end, where
the televised scene is broken down into basic
colors, then into corresponding electrical
signals by the camera. As we will see, any
color tube at the receiving end principally
acts to reverse the order of what occurred in
the camera.

The Color TV Camera. The drawing in
Fig. 2 reveals a color-separating action of
the studio camera. Based on a system of
primary colors, the camera is seen in three
distinct sections. Each responds to a differ-
ent color; red, green or blue. There are, of
course, many more than three hues in a

DECEMBER, 1964

SCENE COLOR CAMERA

MODULATOR:
———3{}>[ RED J}--}-
; SIONAL
--4{}>[GREEN T}~ -} -
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VARIATION
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FILTERS TUBES [3 58MC
SIGNAL

Fig. 2. TV camera breaks scene into primary
colors—converts them to electrical signals.

scene. The human eye, in fact, can discern
up to about 40,000 different ones. But just
as the artist mixes primary colors to gain
countless combinations so does color TV rely
on a tri-color system to handle a huge num-
ber of hues. The color camera, however,
achieves a neat trick that would befuddle
the artist. It begins with a complete picture
(the scene to be televised), then breaks it
down into three primary colors. You demon-
strate the principle everytime you look
through a piece of colored glass or cello-
phane. If it’s tinted red, for example, only
the red content of the scene filters through.
Thus, the camera in Fig. 2 has red, blue and
green filters—equivalent to primary colors
—for dividing many colors in the scene into
their simplest form.

We’ve shown a yellow banana in front of
the camera to illustrate the point. Yellow,
it’s been discovered, is actually a mixture of
two primaries—red and green. This might
sound disturbing to an artist who, upon mix-
ing red and green, would get some muddy-
looking combination. Color TV however,
mixes light, not paint pigments. Light mix-
tures follow a different set of principles. An-
other example is that the artist cannot mix
red, blue and green to get white. But in work-
ing with these colors as light, the following
percentages will form white: 30 percent red,
59 percent green and 11 percent blue. So our
yellow banana shows up in the color camera
as red and green, after its light is split by
filters. The pickup tubes, operating like pho-
tocells, convert the colored shafts of light
into corresponding electrical signals. In this
fashion, thousands of colors are decoded in-
to three separate signals ready for transmis-
sion over the air.

There remains another important step—
modulation. Since the color TV system must
satisfty the needs of both monochrome and

warnar amaricanradinhictan, com.
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color receivers to be compatible, color sig-
nals must not interfere with black and white.
This is done by side-pocketing color informa-
tion on its own carrier. This is the 3.58 mc
in Fig. 2. In the modulation process, color
signals are encoded on 3.58 mc, which is
subsequently rejected by black and white sets.
The Chromatron, however, utilizes it in a
unique image-producing system.

The Color Picture. Let’s see how signals
are converted back into light of the correct
color at the receiving end. In Fig. 3 is an
overall view of a Chromatron tube. Housed
in the narrow neck of the tube is an electron
gun. Its hot cathode boils off electrons which
travel as a beam in the direction of the yoke.
Purpose of the yoke is to deflect the beam
over the entire surface of the screen. Based
on magnetic push-pull action, the yoke moves
the beam over a familiar path: the same one
your eyes now traces over the printed page;
from left to right and top to bottom. The
screen, therefore, is completely scanned. Oc-
curring 60 times per second, the eye sees
the screen uniformly filled with light. (Iden-
tical scanning action is also occurring at the
studio camera. Camera and receiver beams
are locked together by synchronizing signals
transmitted by the station.) As the beam
travels away from the yoke, it passes through
the grid of fine wires mentioned earlier, then
strikes the screen. Chemical phosphors de-
posited over the screen surface glow with

o
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Fig. 3. As seen in top view,
Chromatron has grid wires just
behind viewing screen. Grid
is shown greatly magnified.
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Fig. 4. Electron beam passes between grid
wires undeflected—shown striking green
phosphor stripe between red and blue ones.

light under the impact of the electron beam.
The Chromatron, up to this point, has pro-
vided two important effects: a scanning elec-
tron beam in step with that of the camera,
and a screen illuminated with light. There
remains now the task of applying color and
positioning it in the correct place on the
phosphor screen.

Grid Wires. Let’s examine a small sec-
tion of the screen and the grid which lies
just behind it, as illustrated in Fig. 4. The
screen consists of thin stripes of phosphor
material which emit red, green or blue light
when struck by electrons. (Only three are
shown for clarity, but they are repeated over
the whole screen width. Note the position of
the two grid wires shown. Since the electron
beam is passing between them, striking only
the middle phosphor stripe, the color green
would be produced at this instant.

To understand the action of the grid, try
this simple demonstration. Hold your arm
up and point your index finger toward the
wall. Now start to wiggle your index finger
from side to side while, at the same time,
sweeping your whole arm across the wall.
This is a good illustration of the grid’s func-
tion: it “wiggles” the tip of the electron beam
so it moves over red, green and blue phos-
phor stripes. (Your sweeping arm movement
represented the overall scan of the beam
caused by the yoke in the tube’s neck.) Now
to look more closely at how the grid achieves
this effect—and the role it plays in selecting
correct colors.

In Fig. 5 is a portion of the screen viewed
from the top. Shown are three possible beam

Rap10-TV EXPERIMENTER
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positions for producing primary colors. Con-
sider, first, Fig. 5 (A). Green is being pro-
duced, as just described; the beam passes
through the grid wires and strikes the green
phosphor. Now let’s apply an electrical
charge to the pair of grid wires. If the upper
wire, shown in Fig. 5 (B) is impressed with
a positive charge, it will attract the electron
beam (which is negative) in the direction
shown. A negative charge placed on the
lower wire aids this direction by repelling
electrons. Thus, the overall effect is to de-
flect the beam toward the red phosphor. The
final example, Fig. 5 (C), simply reverses the
charge on the grid wires and the beam now
strikes the blue phosphor stripe. It should
be apparent that by placing the proper elec-
trical charges on the grid, the beam can be
angled to select any of the three primary
colors.

This system can not only produce white,
but all the mixtures needed for rendering a
color program. To generate white light, it
is necessary to wiggle the beam among the
three stripes—red, blue and green. It’s done
by placing an alternating voltage on the grid
wires, as illustrated in Fig. 6. Although
movement is extremely rapid, the beam re-
mains just the right amount of time on each
primary color for producing the white mix-
ture. The viewer’s eye blends the primary
colors, since the glowing stripes are narrow
and close together, and the complete screen
appears white. And a complete scale from
black to gray to white can be produced by
varying the strength of the electron beam.
This function—beam strength—will be pro-
vided by control voltages applied to the elec-
tron gun.

3.58-mc Carrier. Now to create a full-
color image on the screen. Recall, for a mo-
ment, what happened back at the TV studio.
Electrical signals corresponding to primary
colors were modulated ontc a 3.58-mc car-
rier. When these signals arrive at the receiver,
a detector circuit reverses the modulation
process to recover the original information.

DECEMBER, 1964

Signals are now restored to the same form as
when they emerged from the camera. The
3.58-mc carrier, however, is not discarded;
it serves to synchronize the Chromatron, as
shown in the block diagram of Fig. 7. Note
that 3.58 mc is applied directly to the switch-
ing grid of the tube. Here it fulfills the same
function ascribed earlier to the “alternating
voltage;” that is, to wobble the beam among
the three phosphor stripes. But note the same
3.58-mc cnergy is also being fed to red, blue
and green “‘gates” which feed the electron
gun. As the name implies, the gate opens or
closes to permit the color signal to reach the
Chromatron’s electron gun. Let’s assume that
we want the color red only to appear on the
screen. As the 3.58-mc grid switching volt-
age focuses the beam on a red stripe, it also
unlocks the “red gate.” This permits the red
color signal to pass through the gate. It turns
on the electron gun and red appears. At the
same time, green and blue color signals are
unable to turn on the beam; their gates are
locked. As 3.58-mc energy switches the beam
to green, it simultaneously opens the green
gate—and shuts red and blue gates. Thus the
Chromatron’s circuits continuously sort out
the incoming color signals and place them on
their correct stripes. This would be equiva-
lent to the filtering, or color separating, ac-
tion in the studio camera.

A Yellow Banana. Now that we can
position colors properly, there remains the

Fig. 6. An alternating voltage on grid wires

shifts the beam among screen stripes.
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problem of their mixtures. Creating the pure
yellow banana televised earlier is not too
difficult to visualize; as the beam swings aver
the screen area of the banana, red and green
stripes illuminate (the blue gate shuts). The
viewer sees a yellow mixture. A whole range
of other colors is possible by varying the
strength of the electron beam for each pri-
mary hue. Incoming color signals provide this
information. As the strength of a given color
increases, the signal raises the strength of the
electron beam. Countless juggling of propor-
tions presents all necessary screen hues for
reproducing the color signal.

This, in simplified form, is the Chroma-
tron’s operation. Bringing it to its present
state of development was no mean feat. That
color switching grid, for example, presented

engineering problems in early models. The
fast switching voltages applied to the thin
stainless steel wires set up a type of oscilla-
tion, or ringing, not unlike a microphonic
tube in an audio amplifier. As the wires vi-
brated mechanically, they affected color re-
production. Today the problem is cured by
stringing a’ very fine glass fiber thread
through the wires to damp out movement.
Perfect alignment of the grid wire with phos-
phor stripes on the screen was also difficult.
Now, an electron printing system is used;
during manufacture, electron beams are
swept across the raw screen to “print” the
positions where the phosphor stripes are to
be deposited. The resulting match is perfect.

Unmasked. Other features of the
Chromatron are apparent when the tube is
compared to the conventional “shadow”
mask color tube, shown in Fig. 8. The stand-
ard tube utilizes three electron guns aimed
at a screen covered with tiny phosphor dots.
Each gun is driven by color signals from the

!
Mockup of basic Chroma-
tron structure (upper left)
shows glass phosphor
screen, left, wire grid, cen-
ter, then bellshape section
leading to neck of tube.
Layout of small Chromatron
(above) that will be seen
late next year. Note dark
frame held by hand. It per-
mits one-piece assembly of
fine grid-wire suspension;
an important breakthrough
for mass-producing the
Chromatron. At lower left,
Engineer John Petro looks
at 8“ and 23” Chromatron.
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Fig. 7. Action necessary for gﬂigg‘\ CHROMATRON
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station—red, blue and green—and the cor-
responding dots glow in color. The purpose
of the shadow mask, is to prevent the triple
beam from sweeping over the wrong dots.
This is how color separation is achieved. The
elimination of the shadow mask in the
Chromatron is the basis that tube’s claim to
much higher color brightness. But another
major factor occurs; convergence. The three
beams of the conventional tube must focus
precisely as they pass through holes in the
shadow mask. Only in this fashion will they
strike correct color dots. To provide the fo-
cusing action, there are special adjustable
coils and magnets on the neck of the tube
which compress, or converge, the beams to-
gether. Since the Chromatron has only one
electron gun, the convergence problem is
eliminated; the switching grid focuses the
beam onto the proper stripe. The effects of
the earth’s magnetic field, too, are less in the
Chromatron. This would ease the problem
of moving a color portable from one room
to another, or from a picnic area to seashore,
for example. Variations in the earth’s field
are less disturbing to color purity.

Want to Buy One. When will you see
Chromatron-equipped sets on dealer’s
shelves? It is expected that production mod-
els will make their initial entry into this
country via Japan. Under license from Para-
mount, Japan’s big Sony Corporation is con-
centrating on an 18-inch color portable.
Among American companies, Raytheon ap-
pears to be closest to producing the tube for
U. S. manufacturers. Size might be any-
where from 8 to 16 inches. The only prob-
lem now confronting U. S. producers is set-
ting up the tube on a production line, have
it spew out in large quantities, and retain
close tolerances. When this kind of momen-
tum is achieved, the uncomplicated, low-cost
color receiver should come on strong. In any

DECEMBER, 1964

s

3.58MC

ALL GATES

case, Sony considers the Chromatron just
about ready for production and possibly
could bring sets into the U. S. in the very
near future. Price at this time has not been
announced, but Peter Ramella, Chromatic’s
general manager, believes that ultimately the
Chromatron approach could lop a sizeable
chunk off the price of small-screen color. His
estimate is an approximate $250 price tag.
Research has not ceased on the Chroma-
tron. Even now there is an effort to further
simplify the circuits outside the tube. Also
under development are techniques which

would enable the picture tube to accomplish -

functions now handled by small chassis
tubes. New techniques, which promise even
greater brightness, are in the offing.

With engineering now in a highly refined
state, there remains only the mass-production
details to work out. There is no question
about the high interest being demonstrated
by Sony and other Japanese firms. Combine

this with interest already expressed by Amer-’

ican producers and you can say that the
Chromatron has come to color TV. n

SCREEN

SHADOW MASK

PHOSPHOR
DOTS
(RED, BLUE
8 GREEN)

Fig. 8. Conventional color tube uses three
guns, shadow mask, and phosphor-dot screen.
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Short-wWave /ist ening
hits the road

Two-transistor

Converter offers

9

SWBC-band operation

hort-wave listeners who take to the

highways for family outling on Sundays
need not leave their hobby behind while
motoring. Now, SWL’s can install an all-
transistorized, Autovox short-wave con-
verter, Model OC-401, under the dashboard
and convert the existing auto radio into a
full-fledged short-wave receiver. World-wide
reception on the nine popular short-wave
bands (13, 16, 19, 25, 31, 41, 49, 60 and
90 meters) is just a flick of a pushbutton
away. Since the off button restores normal
broadcast band reception, the Mrs. wouldn’t
mind the attractively designed 13" high,
7-1/16” wide and 5-1/3" chromed unit
under the dash.

The circuit of the converter is quite
simple, however, parts mounted on an un-
crowded printed circuit board secured to
sturdy steel give the unit an appearance that

PLUG IN AUTO ANTENNA

it was designed for the military. Each push-
button picks out a tuned LC circuit for the
input to the RF transistor amplifier. The
amplified signal is then supplied to a oscil-
lator/mixer transistor stage which “beats”

the signal down to the high end of
the broadcast band. The oscillator circuit
uses slug-tuned, high-Q coils for each band.
The power supply has two important fea-
tures. One is that either a 6-volt, negative
ground or 12-volt, positive or negative
ground car battery system may be used to
power the converter. The other feature is a
regulated supply powering the oscillator
/mixer stage. Voltage regulation insures
against frequency drift no matter what the
battery/generator system is delivering to the
converter.

The converter comes complete with
brackets and hardware needed to install the
unit under the dash of any car. Once
mounted, unplug the antenna from your car
radio and plug it into the converter—then
plug the antenna lead from the converter
into the AM radio. Two trimmers must be
adjusted—these can be done with or without
test instruments. Now connect the power
lead to any DC line that is de-energized
when the ignition switch is locked at off and
you’re all set to DX.

If you like the idea of DX’ing while on
the road, then the Autovox converter, Model
OC-401 is a hot buy at $36.25 postpaid. Just
write to Autovox Corporation of America,
Dept. RT-14, 250 West 57th Street
New York, New York 10019 to place your
order or obtain a list of local dealers. R

Rugged, but neat, the Autovox converter is de-
signed to take the hard knocks an auto can give.
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Flying CB relays became a big time hobby when integrity died

C. M. Stanbury Il

sat quiet, and calmly listened to Wal-

dron Arthur’s flying CB relay, KBZ12000
as it hovered two miles up. The final compe-
tition started in an hour, his CBRIC relay
had consistently flown higher than mine, his
airborne receiver was blessed with a lower
noise level and his directional beam would
certainly produce more gain. But I was still
going to beat him, like just once.

Harvey listened too, fiddled with my car
keys. “Hadn’t you better leave soon?”

“Yeah, I guess.” I stood up. “You got it
down pat?”

He droned off the grand design. “During
the competition I monitor your signals. When
you give your call as KBZ-thirteen-245, 1
push this button.” Harvey pointed to my
spore transmitter. “Out goes a false signal
to Waldron’s relay and down she comes.”

“The relay is turned 45 degrees and then
it can’t pick up his ground signal.” I took
my car keys from brother rat.

“But eventually Waldron’s pride and joy
will crash?”

DEeceEMBER, 1964

Half way out the door. “Yeah, probably.”
Outside, I got into my car, started the motor,
headed for Davis Park and the CB-DX show-
down. No matter which side Harvey was on,
he got on your nerves after a while. Harvey
is, frankly, a louse. He’s not in the compe-
tition because he’d lost his license. A per-
petual CQ right through a marine distress
did the trick. Waldron turned out to be that
distress and big man Waldron sicked the
FCC on Harvey.

It was a hot day with threat of lightning
and thunder. But the noise level at 27 mc.
was not yet high enough to foul up anyone’s
control system. The real fireworks was still
to come.

Waldron is the first and only CB’er to work
all 51 states. I have 50. Waldron was first
to work a Mexican CB’er, beat me by 5 min-
utes. In fact, Waldron invented the flying CB
relays themselves. That’s why I just had to
do him in this time.

Davis Park is on a hill, highest point in the
area which pretty well eliminated natural

warnar amaricanradiohicton, oo
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terrain as a contest factor. When I got there,
judges and official monitoring stations had
already begun their final communications
checks. A fixed station every 10 miles with
mobile rigs to determine that winning dis-
tance exactly.

I slid from behind the wheel, Waldron
waited with great big put-on friendly smile.
“You already for the big day, boy?”

I nodded. “Think so.” Removed my gear
from the trunk. As I lifted out the miniature
launch pad, Waldron took one end and
helped me set it up.

“Think we got it level?” he asked.

“Good enough.” If this had been Harvey,
he would have busted a support or something
dirty like that. In fact I kept my own R/C
channel and system secret from him in case
another competitor offered a better price. But
Waldron is such a good sport, it’s disgusting.
“You got your gear already setup, man?”

“Oh, yes.” He pointed to his own spot half
way across the park. “Waiting to go for
the last half hour.”

“Aren’t you afraid somebody’ll monkey
with it?” I said as 1 brought out my helicop-
ter-like relay.

“Well, nobody except Harvey takes DX
that seriously. It’s really just a game,” he
said softly. “That’s all.”

Harvey gets on the nerves; Waldron nause-
ates.

I injected the fuel and started the motor.
Let it warm up then sent her up about 100
feet.

Waldron watched, confident as the devil.
“Your motor sounds nice and smooth.”

Checked out the other controls—down,
up again, forward, back and turn—every-
thing functioned well.

A blast from the PA. “Places, fellows, let’s
get this show on the road.” Even the judges
had delusions of grandeur.

He slapped me on the back. “Good luck,
old man,” and trotted off toward his own rig.

“Same to you, Waldron!” I sent the relay
straight up. I wanted to catch as much tail
wind as possible. Around 11,000 feet she
would go no higher but now the wind and

motor drove the relay east at 10 m.p.h. With
a speed like that there’d be no trouble reach-
ing the 130 plus maximum miles between
base and relay. And the winning signal hop
would be somewhere over 260.

From monitor’s checks you could tell Wal-
dron was using the same strategy. We both
worked Monitor 10 within the first half hour.
To count, the monitor only had to hear us
at these speeds both relays would keep clear
of those thunder storms moving in from the
West. [ figured on waiting for that storm
to put Waldron out.

Everything broke loose around Midnight,
rain, lightning, thunder, the works. Waldron
and I had all base gear mounted in our cars
but the other challengers were outside and
in a few minutes really drenched. It unnerved
one guy so badly he muffed a signal and lost
control of his relay. Decided it was time for
Waldron to do likewise. “Monitor 20, this is
KBZ-thirteen-245. How do you read me?”

*KBZ13245, Monitor 20. Loud and clear,”
came through the QRN.

I switched over and monitored Waldron.

“Monitor 20, this KBZ12000. How do you
read me?”

No answer,
Harvey had done it well.
again. Same result.

“Monitor 1, this is KBZ12000. My relay
seems to have gone up. 1 am switching to 4,
my alternate channel.”

“Roger, KBZ12000.”

I moved my receiver over to 4, knew
it wouldn’t help.

“Monitor 20, KBZ12000. How am I
on 47"

“S/9, KBZ12000.”

“KBZ12000, this is Monitor 26. I'm now
reading you also.” I shell shocked! Not only
was Waldron back on the air but his range
had suddenly jumped by 60 miles.

I sat there for a while knowing that
KBZ12000 would win again. I ignored my
own relay, tuned my receiver aimlessly over
the channels. I listened to his RC frequency.
Nothing, no control signals at all!

Now [ systematically checked all 27. Wal-
dron was not controlling his relay.

[t took a couple more minutes before I got
the whole picture. KBZ12000 had a second
relay, already strategically located before the
competition began and controlled down
course by some stooge.

Not only is Waldron a better CB DX’er

than yours truly, he’s also a better cheat, too!
u

nothing but atmospherics.
Waldron tried

Rap10-TV EXPERIMENTER
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You can stop watching and waiting for the mailman and go about

your chores—he has arrived when your receiver’s light pops on

ere is a small R/C mailbox alarm that
will tip you off when the postman
leaves your valuable mail. And, of course, it
will also flash when someone who shouldn’t
be is tampering with your mailbox.

The alarm is constructed in two units—a
small R/C transmitter that is installed in the
mailbox and a small portable R/C receiver
that can be taken to any room in the house.
When the mailman opens the mailbox lid, a
red light comes on in the small receiver alert-
ing you that your mail has arrived.

The Transmitter. The mailbox alarm is
operated on the R/C and CB Channel 23
frequency of 27.255 mc. A small transistor
oscillator in the transmitter provides the
power to turn the receiver relay on. The
transmitting unit circuit is very simple and
only a few hours are needed to construct it.
The effective range is a good three blocks.
Circuit operation, initiated by a mercury

DEeceMBER, 1964

switch, is illustrated in the schematic dia-
gram.

Construction. Cut a small piece of per-
forated board 1% x 2% inches. Drill two
L4-inch holes in opposite corners for mount-
ing the board to the metal chassis. Place coil
L1 upon the board and drill holes for the coil
connections. Lay the crystal down and drill
two small holes for the crystal’s prongs to
stick through the perforated board. The lay-
out of the small transmitter is not critical
but the photos showing the placement of
parts should be followed as closely as pos-
sible.

In wiring the unit, start at the antenna
connection. Wind ten turns of number 22
hookup wire over a pencil to make L2 and
then push the coil off the pencil form. Leave
twelve inches of wire on one end to go to the
small dipole antenna. Solder the other end
of the coil to terminal 1 of L1. Run a wire

MO A aric oo diabictaor L oo
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from terminal 2 to one side of the crystal.
Place a 15 mmf. condenser across terminals
I and 2 on coil L1 and solder these connec-
tions,

After all major connections are made,
mount the small transistor by pushing all
transistor leads through the small holes in
the perforated board. Tie collector to coil L1,
terminal 1. Solder the emitter to the upper
end of R3 and C2. The base connection goes
to the other side of the crystal and junction
R1 and R2. Resistor R1 is soldered to the
junction and to ground. Refer to photograph
and schematic diagram for details.

Take the battery connections and solder
the black lead to junction C3 and terminal
3. The red battery lead will go to one side
of SI. Place a s.p.s.t. toggle switch, S2, in
series with S1 and ground. S2 is an emer-
gency switch—when you go on vacation, you
can switch off the transmitter. S1, the mer-
cury tilting type switch, will be installed in
the mailbox. Leave about 25 inches of flex-
ible wire to connect the transmitting unit to
SI1. Use flexiable earphone or phono two
wire cable.

Mailbox Minibox. The transmitter will
fit in a 3%4 x 216 x 1%-inch minibox. Just
drill two holes in the chassis to match those
in the corners of the perforated board. In the
side of the metal box, drill two 3 inch holes
to place rubber grommets—one hole for
the antenna wire and the other for the wire
to S1. Drill a Y4 -inch hole in the front cover
opposite coil L1. This is made for easy tune-
up adjustment. A small V& inch hole is drilled
in the back of the minibox for a metal screw
to mount the transmitter to the mailbox.

Use Y2-inch spacer washers when bolting
the perforated board to the bottom of the
minibox so the bare wiring doesn’t touch
the metal box. Pull the twelve inches of an-
tenna wire and the flexible switch wire out
through the rubber grommet. Do not mount
the minibox transmitter in the back of the
mailbox until you have checked out the sys-
tem.

The Receiver. The receiver is a com-
mercially available (Lafayette 99 G 3008,
$8.95) radio control receiver used in boats
and airplanes. The receiver, which uses a

354 tube is completely enclosed in a plastic
container. Only a plug for power and ac-
tuator connections is external to the en-
closure,

This receiver, the necessary batteries, and
components peculiar to the alarm are
mounted inside a bakelite meter case to com-
prise the receiver unit. With this arrange-
ment the receiver is compact and portable
for taking it to any room in the house. You
may be in the recreation room in the base-
ment, but when the indicator light goes on
you know the mail has arrived, or someone
is tampering with your mailbox.

Receiver Packaging. Referring to the
receiver photographs, drill a ¥-inch hole in
the top of the bakelite case for the tuning
rod on the R/C receiver to project. Also,
drill a Y&-inch hole in the top of the case for
the pull-out dipole antenna.

The small perforated board holds all the trans-
mitter components including the 9-volt battery.
Component placement should be as shown.

The mounting board is secured in a minibox
using V5-inch spacer washers to prevent the
wiring on underside from shorting to the box.

1/2 SPACER
{2 REQUIRED)-—gg

Rap10-TV EXPERIMENTER

wwwLamericanradiohistory com _ N



www.americanradiohistory.com

Inside the bottom of the case drill two
small V&-inch holes for the battery bracket.
Another ¥-inch hole is drilled quite close to
the middle of the plastic box. Place the
receiver, with condenser shaft through the
top hole, and mark this bracket hole. In the
case front panel, drill two 15/32-inch holes
for S1 and the pilot light assembly.

Drill a Y8-inch hole in one end of the bat-
tery holder terminal and mount the 7-prong
wafer socket that comes with the R/C
receiver. Now mount the battery bracket in
the case. Bracket the R/C receiver unit to
the bottom of the box and mount S1 and
pilot light assembly 11.

You will notice when you run the yellow
antenna wire to the dipole antenna that
female and male button type clips are fur-
nished with the R/C receiver for this hook-
up. Use a lock washer under the dipole an-
tenna connection so it will not loosen. Run
the positive lead of the 67%2 volt battery
(B1) to terminal 1 of the wafer socket.
Solder the negative lead of Bl to one side of
S1; solder the negative terminal of the 1V2-
volt battery (B2) to the same side of Sl1.
The other lead of B2 goes to terminal 2 of
the wafer socket.

Be sure to complete and check all connec-
tions on the wafer tube socket. Make sure
the 67% -volt and 1%-volt batteries, B1 and
B2, are connected properly. If the battery
wires are reversed, the filament of the 354
tube will burn out.

Tuning the Units. Set the receiver tuning
knob in the full clockwise position. Turn on
SI and the red light should go on. Now raise

DECEMBER, 1964

The receiver unit, a bakelite
meter case, houses the com-
mercial R/C receiver, its power
supply, the wiring to the tele-
scoping antenna, indicator light
and on-off switch. This packag-
ing makes unit versatile for
placing in the house or yard.

Transmitter and receiver should
be tuned before the transmitter
is installed in mailbox. Tem-
porarily connect antenna and
mailbox lid mercury switch.

the antenna to about two feet and turn the
condenser knob counter clockwise. The light
at this point will start to flicker and then go
off. If the relay chatters, back off another
% turn. The higher the antenna is raised, the
more the condenser will have to be adjusted
so the light will go out. To operate at the
longest distance, the antenna should be at
full length. After the antenna is set, no fur-
ther adjustments are necessary.

Now set the small transmitter close to the
receiver and temporarily connect the an-
tenna. Tip the mercury switch, so the trans-
mitter is on. Adjust the slug of coil L1 so it
is about half way out of the coil. The red
indicator light should go on. Now separate
the two units by about ten feet and adjust
coil L1 again for the most sensitive spot.
Leave the adjustment set at this point. All
adjustments should be made slowly and
rather carefully. When the transmitting unit
is placed in the mailbox, coil L1 and the
yellow knob on the black box, may have to
be adjusted for sensitivity again, due to the
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The transmitter radiates on R/C and CB channel
23—27.255 MC. The crystal controlled oscilla-
tor utilizes PNP transistor Q1. Switch $2, in
series with mercury switch S1, is necessary to
cut off transmitter at will without disarming S1.

WAFER SOCKET

67.5v 15v

7 PINPLUG

The receiver heart is the R/C receiver unit that
is tuned through a small hole in its plastic
case. Wafer plug and socket connect receiver
to batteries. The socket also serves as a term-
inal point for connecting switch S1 and lamp.

PARTS

Transmitter

B1—9-volt Eveready 216 battery

C1—15-mmf. fixed mica capacitor

C2—.01-mmf. fixed mica capacitor

C3—.001-mmf. fixed mica capacitor

L1—6 turns No. 22 enameled magnet wire over
Vs -coil with slug

L2~—10 turns hookup wire {See text)

Q1—30 mc PNP RF transistor (Lafayette Radio
19 G 4211)

R1—27,000-0hm, V4, -watt resistor

R2—220,000-0hm, 14 -watt resistor

R3—47,000-0hm, V,-watt resistor

$1—S.p.s.t. mercury switch (Burstein-Applebee
Co. #17A994)

52—-5.p.s.t. toggle switch

XTAL-——27.255 mc crystal for radio-control citi-
zens band service

1—Aluminum chassis box 3V, " x 2" x 15"
(Premier AMC-1001)

LisT

1—27 mc, telescoping antenna (Lafayette Radio
99 G 3008)

Receiver

B1—67.5-volt battery

B2—1.5-volt dry cell

11—Indicator lamp assembly with red jewel and
1.5-volt lamp

S1——S.p.s.t. toggle switch

1—Radio-control receiver (Lafayette Radio
99 G 9028}

1-——27 mc telescoping antenna (Lafayette Radio
99 G 3008)

1—=Bakelite case 674" x 3%"” x 2" ‘and front
panel (Lafayette Radio 19 G 2001 and
19 G 3701, respectively}

1—7-prong wafer socket

Misc.—Rubber grommets, wire, plastic, mason-

ite, tape, nuts, bolts, washers, etc.
Estimated cost: $23.00
Estimated construction time: 4 hours

greater distance to the receiver. Each time
the transmitter mercury switch is tipped the
red lightion the portable receiver will go on.
The front panel can be marked with decals,
or with a labeling gun.

Mercury Swiitch Installation. The mer-
cury switch that activates the transmitter is
installed on a masonite arm in the mailbox.

Cut a piece of hard masonite 5% inches

I

long by one inch wide and drill two %4 holes
in it as shown in the drawing. Bolt the mer-
cury switch bracket to the masonite strip and
insert the switch in its bracket. See photo.
Tape the switch leads to the masonite strip
and use star washers on the switch strip and
on all the bolts that could loosen with use.
Now drill a %u-inch hole above the mercury
switch. Tie a foot long piece of fish cord, or

Rap10-TV EXPERIMENTER
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The mercury switch is shewn being held in the
horizontal off pesition as when lid is closed.

The angle bracket on the mailbox lid holds the
meraury switch aoff until the lid is pulled open.

Telescoping antenna is installed on the back
of the mailbox where it is out of harm's way.

DECEMBEER, 1964

dial light string, to this small hole.

Place the switch assembly close to the
front lid of the metal mail box. Drill a %a1-
inch hole in one side of the metal box. Be
sure the masonite switch piece can fall freely
to the bottom of the box. Push a small bolt
through the spacer and washers as shown in
the diagram. Snug up the bolt, so the mer-
cury switch will fall freely downward. Cut
off the end of the bolt and solder the outside
nut in place. The solder will keep the bolt
from coming loose.

Drill a %s-inch hole in the lid of the mail-
box for a small angle bracket. See photo.
This bracket should be about level with the
pivot point of the mercury switch assembly.
Use star washers on both sides of the lid and
small “L” bracket. Above the string on the
switch assembly, drill a %s-inch hole in the
top of the mailbox for the small string; feed
the string up through the hole. The string
should only be long enough to let the mer-
cury switch fall clear downward. Now, knot
the cord or tie a small nut or washer to it
so it will not slip through the hole. Lift the
string and close the mailbox lid. The switch
will rest horizontally on the angle bracket in
the off position. Now pull open the mailbox
. . . down swings the mercury switch, and
the transmitter is fired.

A Final Dipole Detail. Let’s not forget
we have to radiate back to the house.

The small dipole antenna must be installed
and insulated from the metal mailbox. Cut
two pieces of plastic or another insulator
material 3 inches long and one inch wide.
Drill all holes in them as shown in the dia-
gram and then drill two small %s-inch holes
in the dipole antenna. Bolt the antenna to
the outside piece of plastic. Grind down or
countersink the bolt heads and push them
into the plastic. Now cover these two heads
with the inside piece of plastic and bolt both
pieces to the metal mailbox. The most logical
place for the antenna is the rear of the mail-
box away from possible damage.

Drill a hole in the bottom of the mailbox
for the antenna lead from the transmitter.
Bolt the wire to the bottom insulated nut on
the antenna keeping the wire as short as
possible.

On the Air. After remounting your mail-
box it’s ready to go on the air. Pull the switch
up with the small cord, close the mailbox lid,
and switch on the receiver. When the mail-
man arrives you’ll know it—whether you're
in the house, or out in the backyard, for
that matter.
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Legalize your taped telephone calls with...

By Fred Blechman K6UGT

Due to the availability of inexpensive tape
recorders and pickup devices, record-
ing telephone calls has become very com-
monin thelast few years. Many people record
long-distance phone calls for playback to the
family, for example. Technical discussions
recorded from the phone, and later played
back, invariably disclose some facts that just
didn’t “register” during the brainstorming
session. Telephone recordings can speed the
transfer of information (dates, times, places,
schedules, inventory, etc.), thus shortening
the toll on long-distance calls, since it is not
necessary to take the time to write out
everything during the call.

The Law. However, the Federal Com-
munications Commission (FCC) realized a
few years ago that recordings from the phone
could also present the problem of invasion
of privacy if the person called was not aware
that the conversation was being recorded.

www americanradiohistory com L
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Therefore, it is now Federal law that a char-
acteristic tone be transmitted approximately
every 15 seconds during any telephone call
between two States if the conversation is be-
ing recorded. Many States have similar legal
requirements on all recorded calls within
the State that would include all local calls.

The Boing. We have all become familiar
with the standard “beep” tone; people rec-
ognize this regular background interuption
as an indication that the conversation is be-
ing recorded. Although the Boinger does not
duplicate this sound precisely, its musical
“boing” seems to fulfill the intention of the
law, and with a great deal less cost and com-
plexity than other means. Local and federal
requirements for a recording identifier are
difficult to define, and subject to interpreta-
tion. Therefore, anyone who does much
telephone recording and would like to keep
it legal, the Boinger proves satisfactory and
certainly shows intent to comply with the
law.

The Boinger. This gadget costs less than
$3.50 to build from all new parts, is an ex-
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tremely simple device that injects a musical
“boing” into the telephone conversation
every 15 seconds. The coupling to the tele-
phone is acoustic, directly into the mouth-
piece. The person at the other end of the
line hears a sharp clear tone and the same
tone is documented on the tape at the record-
ing end. There is no tendency for recorder
blocking during the tone which is an unfor-
tunate characteristic of some telephone re-
cording “beepers.”

Description. The self-powered Boinger
will run for hours on its built-in 15-cent bat-
tery. Connection to the telephone headset is
quick and easy using the simple wire retainer
that snaps into the mouthpiece groove. A
small piece of foam rubber acts both as a
spring and a cradle for the telephone. The
regular telephone recording pickup attaches
to the earpiece or under the telephone base
in the usual manner.

The heart of the Boinger is any inexpen-
sive and small music box mevement such as
those available from Lafayette Radio for
$1.98. When the movement is slightly modi-
fied, as described later, all that remains is to
add a battery and a switch to make the
Boinger. The music box, as purchased, is
completely assembled, and contains the 1.5-
volt motor. gears, drum, and a harp with

Combined schematic-pictorial

diagram shows the switch and

battery connected to the motor

of the music box movement.

Note the position of the tine 81
with respect to the drum. The 1.5V
drum must turn in the direction PENCELL
shown (by using correct bat-

tery polarity) or may jam and

burn out the motor, or the tine

will shortly fatigue and snap.

EXISTING
TELEPHONE CORD

FOAM RUBBER
CRADLE

TELEPHONE
HANDSET

WIRE
RETAINER

' "!-,' ".I ,///}/ MOUTHPIECE

& _SOUND COMES THRU
HOLES IN BOX

THE "BOINGER"

DECEMBER, 1964

RECORDING
PICKUP COIL

i
EARPIECE

Small size of the music box movement makes
Boinger feasible for use on telephone hand-
set. Note the removal of all tines but one.

about 20 tines. With switch S1 closed the
battery powers the motor. Through a reduc-
tion gear arrangement, the drum turns at 4
revolutions per minute, which, by a happy
coincidence, is one revolution and boing
every 15 seconds. On the drum are small

ELECTRIC MUSIC BOX

! TRAIN

DRUM

The Boinger attaches directly
to the mouthpiece of your tele-
phone, and puts out an audi-
ble “boing’ every 15 seconds.
It is used when recording a
telephone conversation to re-
mind both parties that the con-
versation is being recorded.
This is a Federal law on inter-
state calls and is also a law
on local telephone calls in a
large number of our 50 states.
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Foam rubber and wire cradle is so functional
it could have been designed by Telephone Co.

projecting pins, so placed that they trigger
various tines of the steel harp as they rotate
past. The vibration of the tines makes the
characteristic music box sounds. By remov-
ing all the tines but one, a single tone can be
produced every 15 seconds!

Construction. The unit shown was built
in a plastic box but a metal box is prefer-
able. The reason is that noise has been noted
in testing, caused by electromagnetic radia-
tions from the motor being coupled induc-

tively to the recording pickup at the other:

end of the headset. By using a metal box to
house the Boinger, you can shield these radi-
ations and eliminate this background static
on the recording. The internal wiring is not
at all critical, but the components should be
arranged so that the most direct path is avail-
able from the tine to the mouthpiece. The
switch should be located in a convenient
spot, and several holes should be drilled in
the box near the mouthpiece so the tone is
directly coupled. (In the plastic box version,
a small piece of metal, with holes, was
mounted under the music box frame to act
as a sounding board.) A piece of foam rub-
ber, cut to shape with a sharp knife, is ce-
mented to the box to form a cradle for the
phone mouthpiece. A piece of music wire or
coat hanger wire is formed around the
mouthpiece groove and the ends bent to fit
into two small holes in the side of the Boing-
er box. This wire swivels down for storage,
swings up for attachment to the phone. A
snug fit to the phone is provided by the
springy foam rubber cradle.

Don’t forget to modify the music box steel
harp. This is easily done. Remove the two
screws holding the harp to the frame, and
snip or bend off all the tines except one near
the center. Temporarily reinstall the harp
and note which projections on the drum trig-
ger the lone remaining tine, and then remove
all these projecting pins but one with pliers
or a file. Now, the one tine will be triggered
only once each time the drum makes one
revolution—which is once every 15 seconds
—just what we want!

Backward Boing. Although at first
thought it would seem that the polarity of the
battery would not be important, it turns out
to be quite important. The DC motor will
operate with either polarity, but the direction
of rotation is determined by the polarity. The

PARTS LIST

B1—1.5-volt battery (Eveready 915 or equiv.)

$1—S.p.s.t. slide switch

1—Pencell holder

1—Electric music box movement (Lafayette
99-G-9013, 99-G-9018 or equiv.)

1—Aluminum Minibox 4V4x2V,x1,; (Premier
PMC-1016)

Misc.—Foam rubber, coat hanger wire, cement,
nuts, bolts, etc.

Estimated cost: $4.00
Estimated construction time: 2 hours

tine must be triggered from below, or it will
break off in a short time. If the drum is turn-
ing in the wrong direction, that is, triggering
the tine from above, then turn the battery
over in its holder. When the proper direc-
tion has been found, put a dab of red nail
polish on the positive battery holder termi-
nal so that you will know which end of the
battery goes where when you replace the
battery at some future date.

Install the tine firmly and check the po-
sitioning to insure that the remaining drum
pin makes firm contact with the tine. There
is enough slop in the harp screws to allow
adjustment for a nice strong “boing.” Now
you are ready to put the Boinger to use.

Boinging. When you intend to record a
phone call, attach your regular recording
pickup (either a suction-cup type, or a flat
under-base type) and then clip the Boinger
to the mouthpiece. Turn on the Boinger
switch, place your call, and record. After
you have completed your call, the Boinger
will remind you to turn it off—it will boing
every 15 seconds until you do! B
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seventy-watt all-transistor stereo amp-

lifier that runs as cool as a cucumber,
that can be held in one hand, and is small
enough to fit into a briefcase—all for $99.95.
Ridiculous? No! That’s the description of
the Knight-Kit KG-870, a full-feature inte-
grated stereo amplifier kit that definitely has
transistor sound.

When first unpacked, components and
hardware seem to overflow the table—this is
not a stripped down kit. And unless you want
to spend your time searching for individual
components it is best to follow instructions
by pouring each bag of components into an
individual container, such as a muffin tin.
Typical of Knight's efforts to make the kit
trouble-free, resistors are supplied mounted
on an easel card (it stands up); since each

KNIGHT-KIT KG-870
All-Transistor
Stereo Amplifier

resistor position is marked with an identifying
number you just reach out and pluck the right
resistor the first time. Not only is color coded
wire provided, each lead is precut and
stripped to the correct size. And while some
leads may appear to be oversize don’t trim
them; the amplifier works best when made
Knight's way.

Paper Work. Two manuals are provided:
an Operator’s Manual with a notably excel-
lent troubleshooting section, and an Assem-
bly manual. The assembly manual is uni-
formly good. There are no pages of correc-
tions and pictorials, and illustrations are al-
ways on the page facing the wiring instruc-
tions. For those who like oversize wall-
mounted, wiring guides a set of individual
wall-size pictorials is provided.

Frequency response curve (right)
for the KG-870 is shown for

KHIGKT-XIT KG-870 STEREO AMPLIFIER DlSTORTIéN POWER C'URVE
2

05%
AT 28 WATTS -8 OHM LOAD
J

the right channel only since

TONE CONTROLS AT INOICATED
FRONT PANEL FLAT FOSITION

both channels were almost

RIGHT CHANNEL

/--I W

identical. Frequency response
was within Knight-Kit's claims.

4

100 106 20K 30

200 500 1K 2%
FREQUENCY 1N CYCLES PER SECONO

ANIGHT-KIT K6-870

\ STEREO AMPLIFIER

N :

ECIBELS

KNIGHT-KIT k6-870 STEREC AMPLIFIER
T

\ONLV 4dt DOWN
AT 50 CrCLES

RUMBLE FILTER-ON
TONE CONTROLS—FLAT

/

a-10 -
SCRATCH FILTER-ON ¢ /
TONE CONTROLS—FLAT
-2 -io
AN
T %5 50 100 200 500 1K 2 3
6 l FREQUENCY N CYCLES PER SECOND
-y ] Curves at left and above show effect
00 K 2 H 0] 20k 30K
e [ G b Gy 3 of scr-ah:h ﬁll?r and rumble filter,
respectively, with tone controls flat.
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The pictorials are particularly good, with
individual cuts showing just a few wires
and components—no “unit pictures” show-
ing a tangle of coded wires and components.
Since newcomers often have trouble identi-
fying hardware (What's a filister head
screw?), life size illustrations of all hardware
are provided.

Putting It Together. The kit uses a com-
bination of printed circuit and point-to-point
wiring in about equal proportions. Actually,
the point-to-point wiring is primarily con-
necting leads between the front panel controls
and the PC boards; most components go on
the boards. To avoid the jungle of parts usu-
ally associated with the tone controls (two
bass and two treble), two couplets of seven
leads are provided; no rat’s nest wiring and
no shorts.

Since the wiring is built up in layers it’s
very easy to melt a few leads if you try to
bull your way in with a soldering gun or a
large iron. Invest a buck and do the solder-
ing with a low wattage pencil tipped iron; it’s
sort of insurance the kit will work the first
time.

What You Get. It takes about 25 hours
to wire the KG-870, but when you’re finished
you have a full-feature amplifier having just
about every convenience. There are five in-
puts: an RIAA magnetic phono, an NARTB
tape head, a high and low level auxilliary and
a tuner input—all controlled by a single se-
lector switch. A sixth input for tape monitor
permits the amplifier to be used for monitor-
ing while recording on a three head tape
recorder using the same amplifier for the
program source (the professional way to
make tape recordings). The tape recorder
feed—a jack on the rear apron—is con-
nected ahead of the tone and volume con-
trols so changes made to the amplifier sound
do not affect the recording.

Both a level (volume) and variable loud-
ness controls are provided. The ganged tone
controls are locked by a friction clutch; after
each channel is set for optimum tone balance
they track together. The balance control,
which adjusts the volume of borh channels
to correct for speaker placement, can also be
used to completely shut down either channel,
such as might be desired when playing “back-
ground” music.

Front panel slide switches adjust speaker
phasing and reversal. Another slide switch
ties both amplifier inputs together when all
mono is desired. A panel mounted headset
jack is also provided—when phones are

is careful with his sol-
the printed circvit board is the
putting together a tran-
down wiring time, too.

If the assembler
dering,
best means for

sistor kit. Cuts

plugged in the speaker volume is automati-
cally reduced to a negligible level. A single
selector switch permits either flat operation,
rumble or scratch filter, or both.

What’s It Like. The KG-870 definitely
has “transistor sound”; a quality which can’t
be shown on a curve, it can only be heard.
The sound seems to come from nowhere—
there is no hum or noise that rides under the
sound in vacuum tube amplifiers. Only when
all controls are run wide open is there a trace
of a “hiss” (no hum). Even with inexpensive
speakers the sound seems notably clean (that
“transistor sound” again).

Typical of transistor amplifiers, rated pow-
er output depends upon the speaker imped-
ance, either 16- or 8-ohms. We haven’t
omitted 4 ohm speakers, they’re just not
recommended with this amplifier.

The input sensitivities shown are meas-
ured. Though the magnetic phono is listed
a 3 millivolts, high level mono pickups can
be used (if your budget won’t allow a new
pickup now) since the pre-amp will take
more than 12 millivolts without overload.
The curves and charts tell the rest of the
story; the Knight specs are well within
Knight’s claims.

Both a wood and a leatherette finish metal
cabinets are optional. The metal cabinet,
being a snug fit, results in a very compact
amplifier which fits unobtrusively on a book-
shelf. There is practically no heat dissipation,
the amplifier doesn’t require “wide open
spaces” you lose practically no shelf space.

Summing up; the KG-870 at $99.95 is an
attractive buy when purchasing your first
hi-fi amplifier or picking up a replacement
for that vacuum-tube heat wave. - u

»
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H. H. SCOTT LT-110B
FM-Multiplex
Stereo Tuner

here are certain trade names—such as
Rolls-Royce—which are synonymous
with quality. In fact, these names by them-
selves are often used to mean quality. One
such name in the hi-fi field is H. H. Scott.
Anyone hearing the name Scotf assumes that
the equipment is of the highest quality; that
it is not stripped down with as few compo-
nents as possible and pushed to the absolute
limit. So when Scott offers an FM stereo
tuner in kir form (Model LT-110B) it would
not be incorrect to assume a ‘“‘something
extra” in performance and assembly ease.
Color Comes to Hi-Fi. The extras start
off with an assembly manual using a new
approach to kit construction. The first thing
noticed is color—a profusicn of color. Every
wire and component is shewn in the pictor-
ials exactly as it appears on the chassis. If
you’re connecting a red lead, the pictorial
shows ared lead. If you’re connecting a 150K
resistor, the pictorial shows a resistor with
brown-black-yellow bands plus the tolerance

Once the LT-110B is
wired and aligned, it is
installed into the high-
fidelity system in the
same manner as any
other tuner. Level ad-
justments should be
made with amplifier bal-
ance control centered.
“SEP” adjustment should
not be attempted until
after the detailed in-
structions are read.
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band of gold or silver. Unless you're color
blind you have to try mighty hard to make
a mistake. And if you are color blind, don’t
fret. The instructions are complete even if
the color aids were left out.

The pictorials for each group of wiring
steps is on the same page as the steps—in
some instances the pictorial is spread all over
the page to retain the same proportions as
the actual components.

Best of all, the soldering steps are indi-
cated in a red solder code. If you're working
on a step with a red “S” and haven't used a
soldering iron, you’ve made a mistake. Sim-
ilarly, if you've picked up the iron on a step
without a red “S,” you’re about to make an
error.

What You Do. While the LT-110B is not
a stripped down kit you aren’t buried under
boxes and boxes of components. The critical
circuits—the front end and the MPX adapter
—are not only supplied pre-wired, they are
pre-mounted to the chassis. The pre-mount-

LEVEL OUTPUT

ADJ JACKS ADJ FUSE
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ing insures that the factory alignment of these
circuits will in no way be changed by wiring
or mishandling.

So what’s left for the user to wire? Plenty!
The connecting leads, IF amplifiers, power
supply and audio amplifiers—all non-critical
circuits. The user still has to put in about 6
hours of construction time. However, don’t
try to wire the kit over the weekend. Take
your time, and take lots of coffee breaks.
Kit manufacturers have found that kit build-
ers make more mistakes when they are tired
than for any other reason.

As good as the layout is in terms of ease of
assembly there are a few tight corners, par-
ticularly on the terminal strips. In a few in-
stances up to five wires are connected to a
single terminal lug; take care that every con-
nection is neat and clean. On terminals with
over three wires make certain the solder flows
over all wires; often just the top wires get
soldered if the iron is removed too quickly.

You will find a thin copper foil bonded to
a section of the aluminum chassis. At the RF
frequencies encountered in FM proper
grounding is important, and copper—a su-
perior conductor to aluminum—insures good
grounds.

Alignment. Though the completed tuner
is complex by any standards, there is no
alignment problem; actually, it couldn’t be
easier. The really critical circuits—the front
end and MPX adapter—are pre-aligned at
the factory and under no circumstances
should the user attempt to improve on the
factory alignment. Only the IF amplifiers and
detector is user aligned, and it is done with-
out instruments.

First, a station is tuned in so it peaks on
the built-in tuning meter. Then, using the
supplied alignment tool the IF transformers
are adjusted for maximum meter reading—
that’s all there is to the IF alignment. To
align the detector, a supplied capacitor (with
clips) is connected across one tube, causing
a loud hum to be heard when the tuner is
connected to an amplifier. The detector trans-
former slug is then adjusted for minimum
hum and alignment is complete.

Of course, for those who insist that noth-
ing can equal an instrument alignment, Scott
supplies instrument alignment instructions.
However, the instruments required are un-
likely to be found in the local serviceman’s
shop let alone on the home workbench. We
suggest that if you insist on an instrument
alignment you bring the tuner to an author-
ized Scott service agency.

S

&
&
i
=
§
.

All the tough wiring, about 90% of that
shown in the top half of the photo, is done
at the foactory, tested and pre-aligned.

Electronic Features. Now to the elec-
tronics (you’ve waited long enough). A sin-
gle function switch selects the mono, stereo
and stereo with subchannel filter modes. In
addition, a separate stereo noise filter is pro-
vided which attenuates the high frequency
response when a stereo program has severe
noise conditions. The AGC (automatic gain
control) is also adjustable. In the mono mode
it reduces interference which might be
caused by strong local FM stations. In the
stereo (MPX) position it provides a better
signal-to-noise ratio on the subchannel.

To insure proper identification of stereo
programs and to insure optimum stereo tun-
ing a sonic monitor is provided (on the front
panel). In the monitor position the audio
output is muted. As the stations are tuned
in no sound is heard until a stereo program
is received. Then the monitor produces a
steady tone in the speakers. When the tuner
is adjusted for cleanest tone coincident with
highest tuning-meter reading, the station is
tuned on-the-button. Shuting off the stereo
monitor restores the audio output.

A separate gain control is provided on
each audio output (left and right). These
controls allow the tuner’s output to be equal-
ized with the other amplifier inputs—such as
the phono—so the listener isn’t subject to
“blasting” when switching from tuner to any
other sound source.

In addition to the normal tuner outputs,
two sets of tape recorder jacks are provided.
On the rear panel standard phono jacks are
paralleled with the tuner outputs to provide
a tape recorder feed for recorder’s built into
the equipment cabinet. For portable type

(Continued on page 106)
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Five-Way
Power Tap

James A. Fred

By

Eliminating temporary setups saves time, fumbling, and shocks

he 5-way power tap inserted between
an electrical appliance and an ac outlet

enables you to make five checks on small
electrical appliances, electric lamps, electric
motors, and other electrical devices. This
low cost test gadget may be dispensible in
the radio repair shop, but it has proven itself
invaluable in the repair of home appliances
and motors. The five most common appli-
cations of the tester are:

1. Measuring current drawn by electrical
devices

2. Detecting shorts, grounds, or conti-
nuity in appliances

3. Testing appliances suspected to be
faulty

4. Testing line voltage or voltage drop
across an appliance

5. Tapping off line voltage safely.

Current Measurement. To measure the
amount of current drawn by an appliance
an ammeter can be plugged into the two red
binding posts placing it in series with the
appliance. The appliance is then plugged
into the receptacle.

Continuity Test Lamp. To use this de-
vice as a test lamp for checking shorts, con-

DECEMBER, 1964

tinuity, and grounds, plug the lamp and
adapter into the receptacle and plug a set of
test leads into the two red binding posts. To
check for low resistance leakage use a 100
watt bulb, to check for medium leakage use
a 7.5 watt bulb, and to check high resistance
circuits use a neon bulb. The usual pro-
cedure when checking for shorts or grounds
is to touch one test prod to the case or frame
of the appliance or motor and the other test
prod to one pin at a time of the line cord
(not plugged in of course). To check for
continuity touch each test prod to one pin
of the line cord.

Fused Outlet. To use the device as a
fuse box, a fuse block is constructed that
will plug into the two red binding posts.
Fuses of various amperages can then be
used. The rating of fuse will depend on the
current being drawn by the appliance being
tested. Checking every repaired appliance
this way will relieve the embarrassment of
blowing out the line fuses and plugging your
household into darkness.

Appliance Voltage Drop. Often it is
desirable to be able to measure the line
voltage drop of an electrical appliance. An

waany amaoricanradinhictan, caom
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appliance is plugged intc the receptacle and
a voltage reading is taken at the red binding
post on the line side and at the black post.
A fuse of the proper rating is inserted into
the two red posts and another reading is
taken. The difference between the two read-
ings is the voltage drop.

Line Voltage Tap. When making ex-
perimental hookups it is often necessary to
tap into the line voltage. By connecting clip
leads to the black post and the red post on
the line side, you can tap off the line. By
using a fuse in the two red posts, and mov-
ing one clip lead to place the fuse in the
circuit, you have a fused voltage available.
The neon pilot light reminds you when the
EI tap is plugged in—so be careful with
those hot test probes!

Construction Tips. The tester is built
into a very compact aluminum box. As
shown in the photograph, the d.p.s.t. toggle
switch, neon pilot light, and three binding
posts are mounted on top of the box. On
one end is a single female receptacle and on
the other a short power cord. These com-
ponents can be laid out in any arrangement
that is convenient. If you intend to use the
tester in a garage or basement, it would be
wise to use a three wire line cord and a
grounding receptacle.

In construction, be sure to use at least
number 16 wire line cord and a d.p.s.t. toggle
switch. Number 16 wire is necessary for
working on the higher current appliances;
and the d.p.s.t. switch breaks both sides of
the line which will save you the trouble
of removing the line cord from the wall.
The pilot serves to remind you to throw
the switch off before changing accessories.
Of, course, use number 16 wire to wire the
receptacle, switch, and binding posts.

Underside of chassis, above, shows number
16 wire used throughout for working on high-
er current appliances. Below is front panel.

Most of the parts used in the tester can
be obtained from any well-stocked radio
parts supply house. The lamp adapter used
for the test lamp can be purchased at the
housewares rack of your local supermarket.

A Capital Investment. The little time
and energy invested in building the 5-way
tester is returned in time and aggravation-
saving dividends everytime you would other-
wise try to accomplish its function by fum-
bling with wires and temporary setups. B

PARTS LIST

|1—Neon pilot light, NE-51H )

J1—Female receptacle, Amphenol 61-F {Allied
Radio 40H677) ’

J2, J3, JA—Binding posts; 2 red and 1 black
(Allied Radio 41H368 and 4TH367, respec-
tively)

R1—25,000-chm, V,-watt resistor

§1—D.p.s.t. toggle switch

1—Aluminum chassis box 4”x2V3"x1%" (Bud
CU-2102A)

Misc.—line cord, screws, nuts, decals, etc.

Estimated cost: $5.00
Estimated construction time: 11, hours

BINDING POST
r~J23 7\
sl
115vaC DPST
60V
J4 K /.n
T T RECEPTACLE

The neon pilot light connected across the
line voltage reminds you the tap is ‘‘hot.”
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Marine
Broadcast
i DX
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By C. M. Stanbury IX
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Marine
Broadcast
DX

during the Alaskan earthquake emergency.
With every DX'er hunting for this stricken
area, only station reaching coast-to-coast was
NMIJ on 2670 kc. operated by the U. S.
Coast Guard at Ketchikan. During their
regularly scheduled broadcast at 0100 EST,
along with numerous special transmissions,
a complete account of those coastal locations
hit was provided. If a navigation aid (light,
beacon etc.) had gone out, you knew the
quake or tidal wave had been there. NMI’s
info was every bit as up to date as that from
any orthodox broadcast station.

An equally inviting catch is NUZY, the
Campeche Patrol Vessel serving American
shrimp boats in the lower Gulf of Mexico.
Broadcasts from international waters have

been very much in the DX news, but only
on the BCB. NUZY is the only short-wave
to make regularly scheduled broadcasts from
the high seas. That NUZY transmission you
are most likely to hear is at 0120 again on
2670. Come to think of it, there is yet a
third important broadcast on that channel
—from NMR, San Juan, Puerto Rico at
2200 EST. Puerto Rico, of course, has no
orthodox short-wave broadcast outlets.

NMIJ, NUZY and NMR are all operated’
by the CG and reports should be addressed
to Radioman in Charge, (call letters), U. S.
Coast Guard, at the appropriate location.
NUZY’s appropriate location is Browns-
ville, Texas. It is usually necessary to en-
close a prepared QSL post card which the
R.1.C. merely has to sign and mail.

Nit Picking. Next with that low sun-
spot count, you will be able to bag some rare
targets in Europe. There is GNE on 2740

(Continued on page 106)

CW Marine Broadcast DX Guide
Country Call Frequency (Kc) Time (EST) City & Operator
Aden ZNR 8710 0000, 1130 Cable & Wireless (ME) Ltd.
ZNR 17175.2 0200
Alaska NHB 2356, 4825, 8622 0600, 1200 Kodiak, USN
NHB 4825,8622,12817%, 1800
Ethiopia NKA 9060, 12817.5, 0300, 0900, 1500 Asmara, USN
17150 & 22760
3220, 4515, 9060, 2100
12817.5 & 22760
Falkland Islands ZHF88 7425, 9100, 19800 2130, 1630 Port Stanley, Govt.
7425, 9100, 12300 2100
Fr. Somaliland TXZ8 8682 0400, 1000, 1300 Djibouti, Adm. de P&T
Guam NPN 4955, 8155, 13530, 0500, 1100, 1700 Aguana, USN
17530 & 21760 & 2300
Kenya IVG & 6875, 12315 0730 Nairobi, Cable &
IGv2 Wireless Ltd.
Malaysia ZEL24 12325 0415, 2018 Hong Keong, Cable &
ZEL22 7658 0818 Wireless Ltd.
Malta GYR2, 4319, 8594, 0000, 0100, 1245, Royal Navy (British)
4,586 13105.5, 16988 1300 & 1600
& 22419
VPT 8710 0430 Cable & Wireless Ltd.
South Georgia ZBH 8642 1215 Grytviken, Gov't.

(Brit. Antarctica)

wnany americanradiohistorn com..
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Build a

5-ke OSCILLATOR ADAPTE

R

o

e

R

Put an end to those messy, time consuming temporary setups

s more transistor radios need servicing,
more radio technicians are purchasing
inexpensive in-circuit transistor testers. These
testers measure the ability of the transistor,
while still wired in the circuit, to oscillate at
a frequency in the range of 5 kc. This type
of transistor tester will also function as a sig-
nal generator by connecting a pnp transistor
to the test leads. The Oscillator Adapter is a
simple “add-on” unit for your in-circuit tran-
sistor tester. It supplies the pnp transistor
plus means for varying the unit’s output
level. The circuit design permits the genera-
tion of many harmonics so signals throughout
the entire audio, IF, and RF spectrum are
available for troubleshooting and signal trac-
ing transistor and vacuum-tube receivers and
audio devices.

Signal Generator Setup. To use a tran-
sistor tester or analyzer as a signal generator
requires connecting together a pnp transistor,
a coupling capacitor, and a pair of test leads.
As well as making an untidy mess on your

workbench, this temporary connection pro-
vides no means to attenuate the signal as it is
applied to various points in the set. As you
work your way from the speaker to the an-
tenna, the signal will get louder as more
stages of amplification are added. But adding
a 10,000-ohm variable resistor, as shown in
the schematic diagram, makes it possible to
attenuate the signal as it is applied to the
various test points in the set.

Compact Package. Putting all these com-
ponents into a small plastic box reduces the
tangle of leads and makes for more efficient
trouble-shooting procedure. Since a front
panel is not available with the plastic case, it
will be necessary to make one, preferably
from sheet aluminum. If wood or plastic is
used, cement aluminum foil to the underside
of the panel to provide shielding. Also use
spaghetti on the output leads as shown in the
photograph of the rear of the panel.

The base, collector, and emitter posts on
the front panel are simply appropriate length

By James A. Fred

DECEMBER, 1964

waany americanradinhistorns com

a7



www.americanradiohistory.com

PARTS LIST

(=g O
C1—.02 mf., 200-vdc tubular paper capatcitor c ¢ 5KC
Q1—2N107 Transister, pnp (GE) b Ql OUTPUT
R1—10,000-0hm linear potentiometer (Mallory ? 2NIO7
Midgetrol U20 or equiv.) . 10K
1—Dial plate (Mallory 390) &
1—Fluted knob E

. Cl
1—Plastic instrument case 4" x 25%4" x 19%¢" 1.02MF oY
)I 2NIO7

(Burstein-Applebee Co. No. 29B8)
2—Binding posts, one black and one red

Misc.—Screws, bolts, nuts, wire, solder lugs, Feature of osdillator adapter is 10K po-
front panel material, insulating washers, spa- tentiometer, R1, to attenuate the signal
ghetti, etc. when working on a receiver front end.

Estimated cost: $4.50

) SOl Transistor base diagram identifies leads.
Estimated construction time: 14 hours

COLLECTOR 'BASE EMITTER

Cl

: s i
b
G

RS e L e e

Rl

No tangle of leads involved when using
oscillator adapter to troubleshoot and
signal trace receivers and audio devices.

Rear view of front panel turned around
in case shows transistor connected direct-
ly to bolts, and spaghetti on output leads.

OUTPUT TERMINALS
Panel layout locates holes at left for
transistor connections, center hole for
R1, and output binding post holes.

‘f 3.750 : =|l

bolts pushed through the panel from the in-
side and nutted on the front. Use insulating
T—é— . 2625 washers on both sides. The clip leads from
750 l 2o Aé_ the transistor analyzer clip onto the exposed
& l il bolt. Binding posts are used for the oscillator

YT 759 output for attaching test probes.
750 | _4}_ Unqualified Use. The oscillator adapter
_L_d}_ is shown used with the Lafayette Model
1312 L KT-223 transistor analyzer but it is equally
| | 1] ] useful with the EMC Model 212, the Paralon
| 375 _,.|_375r_ In-circuit Tester, the Seco Model 100, and
—— 1875 — numerous other transistor checkers. n
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Workbench
Battery Holder

Asimple but practical workbench dry
cell holder can be made by the ex-
perimenter from a scrap of wood, some stiff
cardboard, thumb or carpet tacks, two small
wood screws, and two pieces of spring
brass or steel from an old clock. The holder
can be made for one to five or more dry
cells in series provided the tension of the two
springs insures sufficient contact pressure be-
tween all the dry cells and the springs. Con-
nect a red and black insulated wire, if de-
sired, under each flat washer—black to
minus, red to positive—and connect alligator
clips to the ends to provide quick connect
or disconnect. n

CARDBOARD

wO0D
SCREW

FLAT
WASHER

SPRING
BRASS

WOOD
BASE

THUMB TACKS
(5 PER SIDE }

Assemble the battery holder by first deter-
mining the distance required between the
spring brass end terminals. Do this by

laying out the number of dry cells the hold-
mount and scribe

er will lines at ends.

Slave Photoflash

Auseful project for the amateur photog-
rapher, the Slave Photoflash shown
schematically at right, can be used to pro-
vide side or back lighting of flash shots. In
operation, C1 is charged by Bl through cur-
rent limiting resistor R1. When light from
the main flash strikes the light-activated
switch, LS, this device switches “on,” per-
mitting C1 to discharge through the flash-
bulb and fire it. Switch S1 is a s.p.d.t. mo-
mentary switch to discharge Cl1 through R2
while a new flashbulb is being installed.

Referring to the schematic diagram of the
photoflash, LS1 is a GE type GE-X2 light-
activated switch. Battery Bl is a 22V4-volt
battery such as Burgess type Ul5. Resistor
Rl is a 10K, Y2-watt resistor and R2 a 10-
ohm, 1 watt unit. Capacitor C1 is a 250 mf.,
25-volt electrolytic capacitor. S1 is a s.p.d.t.
momentary contact push-button, switch (it
should normally be in position “1”). SO1 is
a standard flashbulb socket.

The instrument may be assembled in a
small Minibox or similar case. A tripod
adaptor should be used to simplify mount-
ing. A standard flashreflector assembly is
used, but it should be attached to the case
using a flexible (or swivel) connector.

DECEMBER, 1964

In use, the LS1 is “aimed” towards the
main flash while the slave flash reflector is
pointed in the direction needed to achieve
the desired lighting effect. Camera’s shutter
speed should be set to 1/10 second. Switch
S1 should be held in position “II” whenever
a flash bulb is installed. |

REFLECTOR

FLASHBULB
SWIVEL MOUNTING

Jusi “’"I'l'+ :,l,(
Bl I
3
G ne g
1K
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HAM RADIO
Deluxe SSB KW Linear Amplitier
Heathkit SB-200 $200.00

TEST EQUIPME

The World's Largest Selllng
VTVM, Kit Or Wired
Heathklt IM-11 $24. 95

EDUCATION
Basic Radlo Course
Heathkit EK-2A $19.95

RESEARCH
INSTRUMENTS
Low-Cost Servo Chart
Recorder Heath-Buiit
EUW-20A $199.00

TELEVISION

21 All-Channel High
Fidelity Color TV Kit
Heathklt GR-53A
{less cab.) $399.00

Over 250 Easy-To-Build Kits In All!
Over 250 ways to have fun and save up to
50%! That's the treasure inside the new
Heathkit 1965 Catalog. You'll find a kit to fit
every interest . . . 10 different product lines
...akitfor every budget . ..from $5to $849.
Find out why Heath is the world's largest
manufacturer of quality electronic kits. Send
for your FREE 1965 Heathkit Catalog now!

100

MARINE GEAR
Low-Cost 25-Watt
Radiotelephone

Heath-Bulit MWW-13A $164.95

The World's Biggest
Selection & Best Values In
Electronic Kits
Are In This
1965 HEATHKIT CATALOG

9 f‘ L) €3 ‘; 9 ‘)
STEREO/HI-FI
First All-Translstor

AM/FM Stereo Recelver Kit
Heathkit AR-13 $195.00

PHOTOGRAPHIC 3
Heath /Mitchell
TOVAL Darkroom
Computer System.
Heathkit PM-14 $89.00

CITIZEN'S BAND
5-Channel C8 Transceiver
Heathkit MW-34 $89.95

SEND
FOR
YOUR
FREE
CoPY
TODAY!

ELECTRONIC ORGANS
New, Deluxe All-Transistor Organ
Heathkit GD-983 $849.00

HEATH COMPANY Dept.19-12-1 @

Benton Harbor, Michigan 49023

In Canada: Daystrom, Ltd., Cooksviile, Ontario
[ Please send Free 1965 Heathkit Catalog.

Name
(Please Priny)
Address.
City. State Zip

Prices & specifications subject to change without notice.

R RET R i

s G

Rapio-TV EXPERIMENTER

Wwww.americanradiohistorv.com


www.americanradiohistory.com

If you’re a newcomer to amateur radio—
. whether a new novice or a general class
—most likely your new shack is buried in a
mountain of antenna literature all of which
claims the most sophisticated design yet. And
your mind is cluttered with all the variables
involved in making the best selection for
your particular circumstances. There are
dipoles, trap antennas, beams, and Yagis,
and colinears, and verticals, and so on, and
so on. In fact, any radio catalog worthy of
the name has at least several pages of “su-
perb,” “magnificent,” or “extraordinary” sky
hooks, and, of course, they all have extraor-
dinary prices.

Getting the right antenna is more than just

a question of plunking down your money and
picking the antenna with the most esoteric
specs or the most cleverly merchandised
name—some of which are doozies. You have
to know what you want the antenna to do,
and a fledgling rarely knows what’s needed
until he has kicked around the band and got-
ten the hang of things.

Most often, the best antenna requires only
a few dallars worth of wire and an hour or
so of time, following, of course, all the ade-
quate forethought. You want something sim-
ple that works right ofl the bat; and an an-
tenna that doesn’t require a hundred bucks
worth of test gear and five years of expe-
rience to get going. Don’t laugh! There are

for the new amateur

By Herbert Friedman, W2ZLF
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Antennas

for the newr
amaileur

many fine antennas that give outstanding per-
formance when tuned to a gnat’s eyelash, but
when they’re not tuned you'd be better off
coupling the transmitter to the bedspring.
Many antenna typés fall into the “simple” or
the “quick and dirty” category, and most of
them do a fine job, not only for the novice
but for the O’ Timer as well.

The Dipole. The dipole is the basic an-
tenna to which all other antennas are com-
pared. It has an overall electrical length of
half-a-wavelength from end to end. We say
electrical half-wavelength since the antenna
is physically shorter than a calculated half-
wavelength. Something known as “end ef-
fect” electrically shortens the antenna, so it
must be shortened physically to be electrical-
ly correct. For this reason, a dipole’s length
is calculated from the modified formula.
Dipole antenna {left) and

N
radiation pattern (right) -$

! S |
" —— 0y 4
, 2 | DIPOLE
/2 ]
B i
720 TRANSMISSION LINE

L(feet) = 468/f(mc)
The freespace formula is

L(feet) = 492/f(mc)
Keep in mind that the end effect only applies
to antennas supported on the ends by insu-
lators. If you erect a dipole that is supported
by a mast in the center, there are no end
effects and the standard formula

L(feet) = 492/f(imc)
is used. The feedpoint impedance (radiation
resistance) of the antenna at its resonant fre-
quency is 72 ohms, a value easily matched
by either 72-ohm coaxial or twinlead trans-
mission line. Fifty-two ohm coax will also
work well.

Note that the energy of a dipole is radiated

at right angles to the wire axis. If the wire

axis is running from east to west, the energy
is radiated north and south. A perfect di-
pole would have no east-west radiation. This
fact must be considered when erecting your
antenna. If you live on the east coast and
want to work Europe, the dipole must be
positioned so it radiates essentially east and
west. South America would require an east-
west alignment of the antenna, naturally.
It’s almost impossible to cover several direc-
tions with a single dipole, and for reasonably
full coverage it may be necessary to string
two dipoles at right angles to each other.

The Folded Dipole. While similar in
characteristics to the straight dipole, the
folded dipole is often attractive to new ama-
teurs because it’s the cheapest and the easiest
ahtenna to erect. The folded dipole is an
electrical half-wavelength loop, open at the
center. If the loop is made from ordinary
300-ohm TV twinlead, the feedpoint imped-
ance is 300 ohms; another section of 300-
ohm twinlead can be used for the transmis-
ston line. With the price of twinlead at one
to two cents a foot, an entire folded dipole
installation for 80 meters can be bought for
less than four dollars. The energy distribu-
tion pattern (radiation pattern) of the folded
dipole is the same as for the straight dipole.

Loaded Dipoles. One of the problems
the modern urban amateur has to face is that
his Old Homestead rarely includes a rear 20
acres. If he’s got a plot 40 or 80 x 1060 he’s
lucky. A few simple calculations shows that
it’s going to be difficult to stretch a 135-foot,
80-meter dipole on a modern lot; and not
many neighbors appreciate antennas or
“those wires” crossing their property. And
80 meters isn't the only headache; if you've
got to string your antenna in the tight di-
mensions of 60 x 100 even a shoehorn won’t
squeeze in a 65-foot, 40-meter antenna. What
to do?

Antennas can be physically shortened with
a device known as a loading coil. You re-
move a substantial section of that long length
of wire, stick in the coil, and voila!, a short
resonant dipole. You could build your own
loading antenna but you’re better off buying
one. Several manufacturers offer loaded an-
tennas, and if you’re interested in working

r £
TWIST WIRES
'-'L < TOGETHER
ATENDS
3000 TV )
TWIN LEAD .
Folded dipole antenna
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the low bands but haven't the space, look
into a loaded “short antenna.”

Trap Antennas. One of the variables to
consider in setting up your rig is the number
of bands you’ll be working. Assuming you’ll
want the provision for working 10, 15, 20,
40, and 80 meters as most amateurs do, you’ll

le £
2 80M

| Iy }
E4°M

e

20M
TRAP

40M
TRAP

20M
TRAP

40M
TRAP

TRAP

Multi-band antenna using
parallel resonant traps.

start studying your too-cozy back yard and
wonder, how? Figuring that multi-band op-
eration means an antenna for each band, you
will visualize your lovely backyard cultivated
to an antenna farm and forget the whole
thing there and then. But this is where trap
antennas pay off.

The trap antenna is a basic dipole at the
lowest operating frequency you desire—80
meters, most likely. Parallel resonant tuned
circuits (traps) are placed at the electrical
half wave length points for the higher operat-
ing frequencies. The 40-meter traps “stop”
the 40-meter energy and as far as the trans-
mitter is concerned it is working into the
length of a 40-meter antenna. The 40-meter
traps become effective only when 40-meter
energy is fed into the antenna system. Simi-
larly, the 20-meter traps electrically shorten
the antenna only when 20-meter energy is fed
into the antenna. The action is similar to
that of an automatic switch—the frequency
of the RF energy determines which antenna
section is utilized.

Again, you could build your own trap an-
tenna, if you had the necessary test equip-
ment to get one working, but you're better
off buying a manufactured model.

The Multi-Band Fan. For the save-a-
buck operators: a multi-band antenna known
as a “fan” can be built for just a few dollars.
Individual dipoles, spaced about a foot apart
at the ends, are tied together at a common
feed point. Nylon cord or rope is used to
make up the difference in length for the
higher frequency antennas. This system can
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be fed with 72- or 52-ohm cable, and, as with
the trap antenna, the transmitter “sees” only
the correct antenna for the band in use.
Harmonic Hazards—and Tricks. When-
ever you use a multi-band antenna—whether
trap or fan—Kkeep in mind that it will radiate
harmonic energy just as efficiently as the
fundamental. This is unlike a single band
antenna, such as a straight dipole which radi-
ates efficiently only at its resonant frequency.
If, for example, youre working 80 meters
with a strong 40-meter harmonic, a multi-
band antenna will put you on both bands!
Similarly, if youre working 80 meters and
the transmitter has a 10-meter parasitic, a
multi-band antenna with a 10-meter section
will do a great job of radiating the parasitic.
Therefore, when using any multi-band anten-
na, make certain your transmitter is as clean

INSULATOR
8O M

nlg

7200
TRANSMISSION LINE

END SUPPORTS -
NYLON CORD OR ROPE

~——POLE

Multi-band fan antenna \I/

=

as you can make it. If you suspect a high
harmonic output, utilize an antenna tuner be-
tween the transmitter and the antenna sys-
tem; the tuner will stop harmonic energy be-
fore it is radiated.

You may have noted that in the fan an-
tenna drawing there is no provision for 15
meters. But you can still work this band! A
dipole will operate with reasonable efficien-
cy on the third harmonic, so the 40-meter
antenna is used for 15 meters.

Get on the Air Fast. While there are
many other antenna types, the basic config-
urations we’ve covered are recommended be-
cause they give the least trouble, work effi-
ciently, and allow you to get on the air fast.
Many of you will become “antenna men”
coming up with a new design every week,
but while you’re digging into those antenna
books you’ll be on the air with these pure
and simple work horses. There are still many
OF Timers and DX Hounds using them year
after year accumulating an enviable collec-
tion of QSL’s. s N
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Marine
Broadeast DX

(Continued from page 96)

kc. at Oban, Scotland with a broadcast at
0303 EST (although you will need crystal
selectivity for this one). After that, you
should switch back to old standby 2670
kc. at 0333 EST for the transmitter at Ilfa-

combe, Eire—one of the very few com-

munications stations which do not have call
letters. Your chances for this pair will im-
prove as the winter deepens.,

On upper short-wave frequencies there is
only one important marine voice broadcast.
This one is produced by the Malaysian Tele-
communications Dept. and aired at 2045
EST via VPW4, 8762.2 kc. Singapore. The
new federation is not too easily logged in
eastern North America due to interference,
however VPW4 will sometimes provide a
QRM-free alternate. '

Breaking the Code. Now all other up-
per frequency DX marine broadcasts use cw
(Morse code) but this is not nearly as big a
road block as it appears. Many have long
ID (identification) periods before their trans-
missions. Any DX’er may tune in approxi-
mately 15 minutes ahead of schedule and
decode the call one letter at a time. The call
will be interspersed with some sort of “mark-
er” such as the Jetter V, E or CQ. After this
marker come the word “de” (-.. .) then
those all important call letters. Once the
DX’er has, with a little practice, mastered
this initial stage of cw DX, he will be able to

tackle those cw marine stations which are
too busy to send markers, for even they
transmit call letters three time in succession
very near the beginning of each short-wave
broadcast.

All right, exactly what DX can be heard
via cw broadcasts? Well, there is ZHF88
Port Stanley, Falkland Islands—certainly a
rare country. But even better is ZBH at
Grytviken, South Georgia. This island is
classed by the British (who own it) as part
of Antarctica, so here’s one way to log the
7th continent. Switching poles and return-
ing to Alaska, those who find NMJ and low
frequencies too rough should try NHB at
Kodiak, Alaska. Between these polar ex-
tremes are goodies like Malta, Aden, French
Somaliland, Guam (Marianas), Malaysia
again via transmitters at Hong Kong plus
the often politically embroiled U.S. military
base at Asmara, Ethiopia (NKA) on the
Red Sea. Complete details on all these tar-
gets are contained in our CW Marine Broad-
cast DX Guide given in this article on page
96.

When you master that second stage of cw—
DX skill, you can apply it to the low fre-
quencies as well. For example, that sur-
prisingly rough task of working coast to
coast on long wave is actually quite easy.
Westerners should go for WSL, 418 kc. Am-
gansett, N. Y., at 0300 PST while east coast
DX’ers will find KSE, 482 kc., Torrance,
California, inviting at 2318 EST. Station
WSL is operated by Mackay Radio &
Telegraph Co. and station KSE by Radio-
marine Corp. of America. u

Lab Check/Scott LT-110B

(Continued from page 92)

recorders which are used only occasionally
for FM tapings a three circuit phone jack
is provided on the tuner’s front panel—you
don’t have to pull the tuner out of a cabinet
or jockey it around for recordings on port-
able recorders.

For perfomance of course, you get the
noted Scott quality. Very good stereo sep-
aration and excellent sound. And just in
case you feel separation isn’t up to snuff—
occasionally poor station separation is
blamed on the tuner—Scott provides a con-
trol which allows the user to adjust the tuner
for the optimum separation. However, the
best performance test you can give an FM
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tuner is the consumer listening test. In this
test the LT-110B was connected to an
indoor 300-ohm, TV-lead antenna (supplied
with the kit) and turned on. All the FM
stations within the reception range of
the test site were received loud and clear
without noise even on normally weak sta-
tions. Also, fringe stereo stations were heard
for the first time in true stereo without the
hiss and static we have become accustomed
to hearing.

The tuning control is Scott’s “instrument
type”—a planetary vernier drive with good
calibration. Though the tuner is not provided

ith AFC (automatic frequency control)
the oscillator stability is exceptionally good
and can be considered drift free—even after
a short warm-up. u

Rap10-TV EXPERIMENTER

www americanradiohistory com



www.americanradiohistory.com

Classuf‘ed Ads only 55¢ per word, each insertion, minimum 10 words, payable in advance.
To be included in our next RADIO TV EXPERIMENTER copy must be in our New York
Office by December 10th. Address orders to C, D W|lson, Manager, Classified Advertising,

RADIO-TV EXPERIMENTER, 505 Park Ave., New York, N. Y. 10022.

AGENTS WANTED

EDUCATION & INSTRUCTION

MONEYMAKING OPPORTUNITIES

HAIR DRYER: Fits all Vacuum Clean-
ers. 48¢ Quantities 1000—25 for $23.75.
Steeves, Oliver, British Columbia, Canada.

AUTHOR'S SERVICE

OIL Color Photograbhs at Home. Good
spare-time income, interesting hobby. New,
easy method qualifies you for immediate
earnings. Write for Free Booklet. ‘‘Magic
af Photo Coloring,”” Hamilton Studios. Box
39, Dept T-74, Claymont. Delaware.

PUBLISH your book! Join our successful
authors; publicity advertising promotion,
beautiful books. All subjects invited, Send
for free manuscript report and detailed
booklet. Carlton Press, Dept. SMH, 84
Fifth Avenue, New York 11

BOATS, MOTORS & MARINE SUPPLIES

BOAT Kits! Factory molded fiberglass
or pre-assembled plywood. 50 models, 12/
to 30’. Free catalog. Luger. Dept. UC-64,
9200 Access Road, Minneapolis 31, Minn.

INCREASE outboard speeds 20-30%.
Same Boat—motor. No cost. Results guar~
anteed. Send $1.00. Boatyard, Box 21-S,
Cambridge, Maryland.

BOAT Plans, full size positive patterns,
instructions for amateur bullders. Sport,
Cruising, Racing Powerboats. Catalog 25¢.
Négcgea Designs, Box 89-K, Lititz, Penna.
17543.

BUILD your own _fiberglass boat—3
methods. Send $1.00. Boatyard, Box 21-S,
Cambridge. Maryland.

BUSINESS OPPORTUNITIES

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

HIGH Weekly Earnings! Address—mail
letters featuring real merchandise. Get $10
with every order—keep $8 profit. Supplies
furnished. Free particulars. Modern Mer-
chandising, Box 357, Oceanside, New York.

$4,000.00 BUILDS $10,000.00 Home. Com-
plete Instructions—$1.98. Homecraftsman,
229 Wyoming, Scranton. Penna. 18503.

LEARN How To Make More Money.
Dozens of ways to be your own boss or
conduct a small business successfully. Send
$4.50 for your Six(6) Issue Subscription to
Income Opportunl ies, 505 Park Ave., New

York., N. Y, 10022.

That Pulls
wihot 42 Sov amd
L

Wor.fh .Hs
Weight In Gold

Make your classified ad pay! This hand-

book tells how—with examples; included
is a Credit Certificate worth $2.00 to-
ward the cost of a classified ad in S & M.
For a copy of '"How to Write a Classi-
fied Ad That Pulls,”’ send $1.00 to C. D.
Wilson, Science & Mechanics, 505 Park
Ave., New York, N. Y. 10022.

ELECTRICAL EQUIPMENT & SUPPLIES

BUILD your own supersensitive light
meter from complete kit with easy to fol-
low instructions. Send $24.95 to Kit Div.,
Scilence & Mechanics, 505 Park Ave., New
York, N. Y, 10022. Money Back Guarantee.

FLORIDA LAND

$128.00 IN Sales from $10.00, Material—
new—different everything furnished.
Write: Albert Goode, SM, White Sulphur
Springs, Mont.

CAMERAS & PHOTO SUPPLIES

AT last! Build your own supersensitive
light meter from complete kit with easy
to follow instructions. Send $24.95 to Kit
Div., Science & Mechanics, 505 Park Ave.,
New York, N. Y, 10022. Money completely
refunded if Kit returned within ten days
Jor any reason.

COINS, CURRENCY & TOKENS

PROOF Sets 1955 $49.00; 1957 $11.75;
1958 $24.75; 1961, 1962 $8.65 each. 1964
$22.50 (when obtainable) prices subject to
change without notice. Postage and In-
surance extra. Aaron BelofleY. P.O. Box
1043-R, New York., N, Y 08.

UNCIRCULATED 1935 Pony Express
Silver Commemorative Medal $1.00. Coin
Lists Free. Sayers, 1000 Unaka. Johnson
City, Tenn.

INDIAN Cents $3.00. 12 Liberty

12
Nickels $3.00. Doktor, 5028 W, Pico Blvd..
Los Angeles, Calif. 90019,

EARTHWORMS

FLORIDA Water Wonderland: Home-
sites, Cottagesites, Mobilesites, Campsites.
Established area. $390.00 full price, $5.00
month. Swimming, fishing, boating, hunt-
ing. Write Lake Weir, Box 83ep, Silver
Springs, Florida. AD 61070 (F-1)

FOR INVENTORS

TENT Searches—48 hour alrmail
$6.00, Including nearest patent
More than 200 registered patent
attorneys have used my service. Free
Invention Protection Forms. Write Miss
Ann Hastings, Patent Searcher, P.O. Box
176, Washington 4, D. C,

NO Letter to write! Special ‘‘Invention
For Sale' form presents your idea to buy-
ers, 6 for $1.00. Science & Mechanics,
Craft Print Div., 505 Park Ave., New York,
New York 10022,

CASH earned at home. No experience
needed. Flannery, 105 Knollwood Drive,
Cherry Hill, N. J. 08034.

NEWSWORTHY Mail Magazines—For a
Stamp. R. Gamble, 156 Elm, Cambridge,
Massachusetts 02140.

CATALOG of all Science and Mechanics
Craftprints. Send 25¢ to cover postage and
handling to Craftprint Div., Sclence &
Mechanics, 505 Park Avenue, New York,
N. Y. 10022.

MUSIC & MUSICAL INSTRUMENTS

ACCORDION-O-RAMA, 874 Broadway,
New York City 3, N. Y. Top Brand Accor-
d}l]ons. Tremendous Discount. Gratis Bro-
chure.

OF INTEREST TO WOMEN

FREE Catalog: Gifts for Mother and
Baby. Command Products W, 5646 Boyer
Street, Philadelphia, Pa. 19138,

PATENT SERVICE

PATENT Searches, $6.00! For free ‘‘In-
vention Record’’ and ‘‘Important Informa-
tion Inventors Need,'’ write Miss Hayward,
1029-D Vermont, Washington 5, D. C.

PETS—DOGS, BIRDS, RABBITS, ETC.
MAKE big money raising rabblits for us.

Information 25¢. Keeney Brothers, New
Freedom. Penna.

FERRETS: Stamped Envelope for In-
formation. George Wirtz, Cologne 5, Minn.

PRINTING, MIMEOGRAPHING &
MULTIGRAPHING

1000 BUSINESS Cards $3.90. Samples,
MTL Printers, 4005 North, Chicago 39.

RADIO & TELEVISION

77 TV test tube—$6.99. Tubes—6146—
$2.95; 6211 (12AU7T equiv.) 39¢ 3 for $1.00,
Germanium dlodes, tested., equiv, 1N34,
IN60, ete., 30 for $1.00. Tophat silicon
rectifiers, 150 MA—1000 piv. 75¢. Tran-
sistors, tubes, resistors, condensers, etc.,
bargain priced. Free catalog. Arcturus
Electronics. Dept. RTV, 502—22nd St.,
Unijon City, N. J, 07087.

CONVERT any television to supersensi-
tive, big-screen oscilloscope. No electronic
experience necessary. Only minor changes
required. Illustrated plans $2 Relco-
A30, Box 10563, Houston 18, Texas.

FREE Electronics Catalog. Tremendous
bargains. Electrolabs, Dept. C-524NN,
Hewlett, New York 11557.

FOR SALE—MISCELLANEOUS

$100.00 Weekly spare time selling Ban-
shee TS-30 Electronic Transistor Ignition
Systems and Coils. First major ignition
improvement in our 50 years. Big demand.
Detalls, Write Slep Electronics, Drawer
178EH, Ellenton. Florida.

DIAGRAMS. Service Materials, Radlo,
Television $1.00. Supreme Publications,
1760 Balsam, Highland Park, Ill. 60035.

KITS: Diode Radlo $1.50, Amplifier
$1.75, Transistor Radio $3.75, Transmitter
15, Lectronix, Box 1067, Southgate,
Michigan.

MAGIC TRICKS, JOKES, NOVELTIES
& SUPPLIES

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

DECEMBER, 1964

FREE Catalogue! Have Fun! Be Party
Livewire! Mandel 2912 Neptune Ave.,
Brooklyn, N, Y, 11224,

anann amaricanradinhictanz com

TREASURE FINDERS

TRANSISTOR Treasure Detectors locate
buried gold, silver, coins. Kits, assembled
models, $19.95 up. Free catalog. Relco-
A30, Box 10563, Houston 18, Texas.
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GrysSial radio

(Continued from page 63)

—a sensitive spot. It must be easily mancu-
verable and yet remain in place once it is
adjusted.

When you have the crystal set built you
can simplify matters considerably, if you
have a germanium diode, by wiring it tem-
porarily in place of the crystal until you have
the coil adjusted and the condenser tuned to
a strong local signal. An outdoor antenna
and a good ground are essential. The ground
can be either a water pipe or the electrical
conduit shielding the house wiring.

With a little ingenuity the dyed-in-the-
wool experimenter can wind the coils, make
a fixed condenser from foil and waxed paper

OFOW your own

It will take a steady hand to bring the ‘‘cat-
whisker” in contact with shear face of crystal.

or Saran wrap, and a variable condenser
from two sets of sliding metal plates sep-
arated by paper or thin plastic. He can
then point with pride to the crystal set as
his own product, right down to the last com-
ponent—including the crystal he grew. B

I DOT .2 NO

NNECTION

v XTAL
; ¢
4 LI

BOTTOM VIEW ; (MILLER c2 PHONES
OF TERMINALS 69-0SC) 500MMF
ON CoIL

—— GROUND TO WATER PIPE

Using this schematic
diagram, you can be-
gin construction of
a crystal receiver with
a detecting diode

I you wind your o LIS
coil to boot, you'll WOUND FROM
ignore coil detail. BARE HOOKUP

WIRE

This being one method
of engineering the
catwhisker to make a
contact with the crystal.

HANDLE
(TOOTHPICK OR MATCHSTICK)

BEND OUT OF
LIGHT-GAUGE
SHEET METAL
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Tape Loop Pack

(Continued from page 60)

Perfectly uniform and smooth wood dow-
els will serve as rollers if you can insert brad
pins in the ends; the pins must be centered
accurately and be in true alignment with the
roller axis. Rollers may also be made from
14" diameter steel rods whose ends are
turned or filed down into pins. The rollers
shown in the illustrations were made by
pushing brass tubes into acrylic plastic tubes,
after brad pins had been sweat soldered to
the ends of the brass tubes.

Assemble the rollers in the rack and check
for freedom from binding or wobble.

Lay the assembled rack on the base panel,
and tape into position temporarily. The end
with the roller nearest the frame end butts
against the rear block of the base panel; the
other end of the frame overlaps the ends of
the shorter front (notched) block.

Turn the assembly over and drill about

_four ¥" holes through the back of the base
panel and part way into the frame strips.
This ensures accurate alignment of the tape
rack lock pins with the holes in the frame.
The ¥” diameter dowel pins should project
about 4" above the base panel surface.

Tape Guide Pins. The pin holes in the
cover panel only should be enlarged to %4”
or 342" diameter (one or two drill sizes larger
than original).

Place the cover in place, slipping the rear
of the panel under the rear lock plate lip.
Check to see that holes in the two panels
align accurately.

Place a drop of glue into each of the rear
pin holes. Then thrust %s”-diameter dowels
(rough cut to about 1%2” lengths) through
the cover holes until they emerge from the
base panel holes. When all pins are in place,
cut them flush with the outer surface of each
panel. Fasten pins at the other end of the
pack in the same way.

If you have trouble finding %¢” diameter
doweling, check your drug store for the small
sticks used to make cotton Q-tips. Do not
use dowels larger than this size.

It may seem unnecessary to make the tape
guide pins project into holes in the top cover.
However, if this is not done, the thin mag-
netic tape may slip between the pin tops and
underside of the cover and cause binding.

Front Lock Plate. Aluminum counter-top
edging was used to make the front lock plate.
Cut to dimensions shown in the drawings.
Tape into position so that the lock lip holds
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down the front end of the cover and drill a
hole through the wood block, using the lock
hole as a guide. Make this hole slightly
smaller than the one in the lock strip; you
should have to screw the 6-32 bolt through
the hole after inserting it from the rear of
the block. Use a hex- or wing-nut to hold
the lock plate in place.

Test Procedure. Prepare a tape loop by
splicing together the ends of 19 feet of mag-
netic tape. Hold the rack vertically in the
right hand and wind the tape over the rollers
from right to left. Place the loaded rack into
the base section, moving the tape loops into
position between the guide pins.

Now mark the tape positions on the spacer
panel surface, remove the tape, and ink or
paint bold stripes to indicate the tape posi-
tions. These will serve as guides to greatly
facilitate proper winding of the tape for easy
insertion of the rack into the base section
without entangling the tape with the pins.

You can make the first test recording with
the cover off to observe tape movement.

Recording Procedure. To use the pack,
just lay it on top of the recorder, dropping
the exposed portion of the tape into the re-
cording head section of the machine. The
size of the external loop should be just long
enough to drop into position easily; a little
slack does no harm.

The 19 feet of tape in the pack will pro-
vide one minute of recording time at 3% ips
tape speed or 30 seconds at 7% ips. You
can, of course, load the pack with shorter
loops if you wish. Longer loops would re-
quire wider tape packs; but the bigger the
pack, the more carefully it must be con-
structed to reduce to a minimum all internal
friction that would put a drag on the tape.

Using a monaural tape recorder, you can
record two separate channels by turning the
pack over after one channel has been re-
corded. You can make stereo recordings in
the same way, or put four monaural chan-
nels on the same tape by using one stereo
channel at a time. n
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Tape Recording
“from the hip”

(Continued from page 66)

extreme conditions—if it works, then, it is
sure to work under less demanding condi-
tions.

With the Lodestar carried on a shoulder
strap and mike ‘attached to the carrier’s
lapel, recording tests were made at a party,
press conference, and classroom lecture. Re-
sults—the unit performed admirably, faith-
fully recording and playing back the human
voices it heard. Although the unit is not
recommended by the manufacturer for re-
cording music, you can pick up pop tunes
off the air so that you can learn the lyrics and
sing-along later. Under the test conditions,
the four penlight cells provided six hours of
service. The meter indicator, used to set
tape speed, also doubles as an audio record-
ing indicator to prevent overload distortion.

The unit’s cast aluminum case, rigid semi-
conductor circuitry, and leather carrying
case offer good shock resistance against acci-
dental drops. The test unit was dropped
three times on each of its axes from a 30-
inch table top onto a linoleum surface. It
continued to play without a trace of damage.

Price. The Lodestar (Model 6546) lists
for $59.95 and is obtainable nationwide at
Channel Master dealers. Write to Channel
Master Corp., Sales Department, Ellenville,

The tape cartridge snaps in and out with a
gentle tap or pull when the recorder is set
at off. Plastic case and window in recorder
lets you see how much tape has been used.

New York for the name and address of your
local dealer. The recorder comes complete
with crystal microphone, magnetic earphone,
tape cartridge with protective plastic cover,
leather case and strap, and a small leather
case to hold mike and earpiece when not in
use. Additional tape cartridges with mailing
cases for tape pals cost only $2.95 each.
Considering the craftsmanship that went into
the construction of the Channel Master
miniature recorder, simplicity, and low-cost
battery power supply, the Lodestar will make
a swinging gift during the coming Christmas
gift-giving season. u

Switch & Shine

(Continued from page 65)

Moms Cake Pan and Dad’s Know-how.
A heart-shaped cake pan is used as the
chassis for the funny face. The metal is thin
and easily worked. Using the dimensions on
the chassis diagram, locate and drill the eye
and nose holes, and switch holes around the
chin of the pan. The rotary switches used
around the chin are perfect in this applica-
tion since they don’t indicate their electrical
position. This is important when used for
a game. The “Switch and Shine” toy as il-
lustrated here uses a multiple battery holder
to hold four batteries instead of two to give
extended life to the toy. Two sets of two
batteries are connected in series and then
the sets are paralled to give 3 volts at a cur-
rent rating sufficient to light all the lights for
considerable time.

The chassis face can be painted as a clown
or as any one of a dozen funny faces to de-
light the children. You can even lct them
do the painting! If you mount the lamp
holders first, the jewels will protect the paint-
ed face from getting scratched during con-
struction. Solderless connections were used
in this construction because they were
around; but they do prevent shorts and tap-
ing connections. Although the cake pan was
left open in the illustrations, it would be ad-
vantageous to make a panel to cover it to
protect the circuits from curious little fingers.

‘‘Daddy Made It.”’ The creative use of
things at hand and the part of you that goes
into a child’s toy proves rewarding to both
you and your children. It not only fosters a
closer parent-child relationship but you en-
dow your child with a finer sense of values
than those children who grow up crying “buy
me that!” u

Rap10-TV EXPERIMENTER
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Electronics

Steals the Thunder

(Continued from page 46)

Pretty Heavy Weather. Weather Bureau
scientists estimate the “weather” above us
weighs five billion million tons, is a vast dyn-
amo of air masses reacting to the storms of
the sun, the movement and topography of
the earth, that it is never still and never
repeats its actions exactly.

The Great Outdoors Indoors. Trouble
with the weather it’s always stayed out-
doors. To learn more about this powerful
dynamo above us, so we can study modifica-
tion faster and with safety, man is now creat-
ing his “weather™ indoors. Frustrated by the
fact he could never quite bring the weather
into a nice cool laboratory, and take it apart,
modern engineers try next-best, they simu-
late “weather” by electronic computer,

In a small, modern building in the heart
of Washington, D. C., scientists of the
Weather Bureau's General Circulation Re-
search Laboratory first seek to build a frame-
work of physical laws already known. They
translate these into mathematical formulas
to analyze and program into IBM’s largest
computer, STRETCH.

It Picks Up the Pieces. Wind speed and
direction, temperature, humidity at 10,000
points of the earth’s surface and on each
of nine levels of the atmosphere are fed into
the computer. To describe the state of the
atmosphere for one single instant in time
takes 400,000 pieces of infcrmation.

Fed its instructions, the computer duti-
fully predicts changes in wind speed and
direction, temperature and humidity at 100,-
000 points for each succeeding five-minute
period. To simulate a single day’s weather
takes 10,000,000,000 operations. More
than one trillion operations are needed to
compute weather changes over a period of
one hundred days. ‘But Bureau scientists are
so enthusiastic about their simulated weather
they predict we may one day forecast one
full year in advance, even study changing
the weather.

Already H. Wexler, director of research
of the U. S. Weather Bureau, contemplates
melting icecaps by dropping carbon dust on
their tops to attract the intense heat from
the sun. Other weather scientist enthusiasts
predict one day we will make the deserts
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bloom, the Arctic poles flourish with vegeta-
tion.

From Capitol Hill. When we called on
Karl E. Mundt, U. S. Senator from farm-
state South Dakota, to seek out his views,
we found this subject one of his favorites.

“I believe weather modification is now
coming of age,” he said thoughtfully. “Fund-
ing has been too meager if one considers the
importance of the subject. For years, I have
been interested in doing something about
weather control and modification, increase
of rainfall, the elimination of devastating
tornadoes.”

The farm-state Senator told RapIo-TV
EXPERIMENTER, “This year it looks as if the
Congress might provide more funds so that
we can continue vital research programs and
begin to modify the weather” for the benefit
of “farmers and citizens generally.”

He summed up his thoughts: “The goal is
producing water from the clouds at the time
we want it and where we want it.” And he
quoted a farmer friend of his who had told
him, * ‘When we don’t need rain, we get too
much. When we need it, there ain’t none
at all.””

It’s this sort of whimsy on the part of the
weather that long ago prompted Mark Twain
to comment nobody ever does anything
about it. But Mark Twain complained be-
fore silver iodide and satellites, radar, bal-
loons and computers stole the thunder from
the dancing Hopi’s. a2

““Come in XZ4P."
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ELECTRONIC PARTS

1. This catalog is so widely used as
a reference book, that it’s regarded
as a standard by people in the elec-
tronics industry. Don’t you have the
latest Allied Radio catalog? The sur-
prising thing is that it’s free!

2. The new 440-page 1965 edition of
Lafayette Radio’s multi—colored cata-
log is a perfect buyer’s guide for hi-
fi'ers, experimenters, kit builders,
CB’ers and hams. Get your free copy,
today!

3. Progressive “Edu-Kits’ Inc. now
has available their new 1964 catalog
featuring hi-fi, CB, Amateur, test
equipment in kit and wired form.
Also lists books, parts, tools, etc.

4. 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!

5. Unusual scientific, optical and
mathematical values. That’s what Ed-
mund Scientific has. War surplus
equipment as well as many other
hard-to-get items are included in this
new 148-page catalog.

6. Bargains galore, that’s what’s in
store! Poly-Paks Co. will send you
their latest eight-page flyer listing the
latest in merchandise available, in-
cluding a giant $1 special sale.

7. Whether you buy surplus or new,
you will be interested in Fair Radio
Sales Co.’s latest catalog--chuck full
of buys for every experimenter.

8. 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 ?ov-
ernment back thousands, at a frac-
tion of the cost!

9. Are you still ﬁaying drugstore
prices for tubes? Nationwide Tube
Co. will send you their special bargain

list' of tubes. This will make you light
up!

10. Burstein-Applebee offers a new
giant catalog containing 100’s of big
pages crammed with savings includ-
ing hundreds of bargains on hi-fi kits,

power tools, tubes, and electronic
parts.
11. Now available from EDI (Elec-

tronic Distributors, Inc.) a catalog
containing hundreds of electronic
items. EDI will be happy to place you
on their mailing list.

HI-FI/AUDIO

12. Tone-arms, cartridges, hi-fi, and
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Numbers in heavy type
advertisers in this issue.

stereo preamps and replacement tape
heads and conversions are listed in
a complete Shure Bros. catalog.

13. Here’s a beautifully presented
brochure from Altec Lansing Corp.
Studio-type mikes, two-way speaker
components and other hi-fi products.

14. For the love of mikes! Astatic
Corp. has lots. Studio types, ham
types, recording types, etc. See its
catalog sheets for the details.

15. 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.

16. Garrard has prepared a four-
color booklet on its full line of auto-
matic turntables. Accessories are de-
tailed too.

17. Two brand new full-color book-
lets are being offered by Electro-
Voice, Inc. that every audiophile
should read. They are: “Guide to
Outdoor High Fidelity” and “Guide
to Compact Loudspeaker Systems.”

18. Speakers and enclosures from
Argos Products Co. feature a new
and novel well-mounting system. To
find out more, Argus will be happy to
send literature.

19. A valuable 8-page brochure from
Empire Scientific Corp. describes tech-
nical features of their record playback
equipment. Also included are sections
on basic facts and stereo record
library.

20. 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.

21. Wharfedale, a leading name in
loudspeakers and speaker systems,
has a colorful booklet to send to you
on its product line. Complete with
prices, it is a top-notch buyers guide.

22. A wide variety of loudspeakers
and enclosures from Utah Electronics
lists sizes shapes and prices. All
types are covered in this 16-page
heavily illustrated brochure.

24, Here's a complete catalog of
high-styled speaker enclosures and
loudspeaker components. University
is one of the pioneers in the field that
keeps things up to date.

26. 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.

www . americanradiohistorvy. cam

their ads for additional information.
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27. 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.

28. Very pretty, very efficient, that’s
the word for the new Betacom inter-
com. It's ideal for stores, offices, or
just for use in the home, where it
doubles as a baby-sitter.

TAPE RECORDERS AND TAPE

30. “All the Facts” about Concord
Electronics Corporation tape record-
ers are yours for the asking in a free
booklet. Portable battery operated
to four-track, fully transistorized
stereos cover every recording need.

31. “The Care and Feeding of Tape
Recorders” is the title of a booklet
that Sarkes-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.

32. 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.

33. “40 and More Ways to Use Your
Roberts Tape Recorder” shows how
to get the most enjoyment from your
tape recorder for *“your family grow-
ing up,” language lessons, speeches,
even synchronized sound with slides
and home movies. Yours for the ask-
ing from Roberts Electronics.

34. The 1964 line of Sony tape re-
corders, microphones and accessories
is illustrated in a new 16-page full
color booklet just released by Super-
scope, Inc., exclusive U.S. distributor.

HI-F1 ACCESSORIES

36. 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!

38. An entirely new concept in cus-
tomizing electron tubes has generated
a new replacement line. Gold Lion
tubes give higher output and lower
distortion than ordinary production
high-fidelity tubes.

39. 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.

Rap10-TV EXPERIMENTER
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KITS

41. Here’s a firm that makes every-
thing from television kits to pocket
stoves. The Conar catalog is yours for
the asking.

42. Here’s a 100-page catalog of a
wide assortment of kits. They’re
high-styled, highly-versatile, and
Heath Co. will happily add your name
to the mailing list.

43. Want to learn about computers
the easy way? Brochure from Digica-
tion Electronics describes its line of
transistorized kits.

AMATEUR RADIO

45. Catering to hams for 29 years,
World Radio Laboratories has a new
FREE 1965 catalog which includes
all products deserving space in any
ham shack. Quarterly fliers, chock-
full of electronic bargains are also
available.

46. A long-time builder of ham
equipment, Hallicrafters, Inc. will
happily send you lots of info on the
ham, CB and commercial radio-equip-
ment.

47. 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 CB’ers.

CITIZENS BAND
SHORT-WAVE RADIO

48. Hy-Gain’s new 16-page CB an-
tenna catalog is packed full of useful
information and product data that
every CB’er should know about. Get
a copy.

49. Want to see the latest in com-
munication receivers? National Ra-
dio Co. puts out a line of mighty fine
ones and their catalog will tell you all
about them.

50. Are you getting all you can from

your Citizens Band radio equipment?

Cadre Industries has a booklet that

}z:nswers lots of the questions you may
ave.

51. 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.

53. When private citizens group to-
gether for the mutual good, some-
thing big happens. Hallicrafters, Inc.
is backing the CB React teams and
if you're interested in CB, circle #53.

54. A catalog for CB’ers, hams and
experimenters, with outstanding val-
ues. Terrific buys on antennas, mikes
and accessories. Just circle #54 to
get Grove Electronics free 1964 Cata-
log of Values.

Also see items 46 and 47.

55. Interested in CB or business-
band radio? Then you will be inter-
ested in the catalogs and literature
Mosley Electronics has to offer.

SCHOOLS AND EDUCATIONAL

§6. 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.

57. 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.

58. 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!

59. 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 Study Institute.

60. Facts on accredited curriculum
in E. E. Technology is available from
Central Technical Institute plus a 64-
page catalog on modern practical
electronics.

ORGANS

61. A complete booklet and price
list giving you the inside data on
Schober Organs are yours for the ask-
ing.

AUTOMOTIVE

63. 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!

65. Want power plus for your auto?
New Transistorized Ignition adds 20%
more MPG. 3 to 5 times more spark
plug life. Lower maintenance cost.
Free catalog and instruction booklet
available from Anderson Engineering.

TEST EQUIPMENT

67. Get the most measurement
value per dollar.” That’s what Elec-
tronic  Measurements Corp. says.

Looking through the catalogue they
send out, they very well might be
right!

TELEVISION

69. Interested in tackling a TV kit?
Arkay International, Inc. will send
you full literature (mcludmg a sche-
matic) of this truly educational kit.
It’s used in many of the electronic
schools.

70. The first entry into the color-TV
market in kit form comes from the
Heath Company. A do-it-yourself
money saver that all TV watchers
should know about.

71. The smallest television set to
date is featured in this beautiful pre-
pared brochure from SONY Corp.
You’ll be amazed at the variety this
firm offers.

72. Get your 1964 catalog of Cisin’s
TV, radio, and hi-fi service books.
Bonus—TV tube substitution guide
and trouble-chaser chart is yours for
the asking.

SLIDE RULE

75. Want to find rapid solutions to
complicated math problems? Solve
interest and ratio, log and trig prob-
lems with 10-scale slide rule. Alsynco
will send complete information.

TOOLS

78. Xcelite’s Allen hex-type screw-
driver kits in plastic cases are must
items for the home experimenter’s
tool box. Learn about what’s avail-
able to keep your tool box filled with
the right tool for the right job.

Radio-TV Experimenter, Dept. LL-714
505 Park Avenue, New York, N. Y.
Please arrange to have the literature whose numbers |
have encircled sent to me as soon as possible. | am en-

10022

closing 25¢ (no stamps) to cover handling charges.

1
L]

| am a subscriber

indicate total number
of booklets requested

2 3 4 5 6 7 8 9 10 11 12 13
Be 15 16 17 18 19 20 21 22 23 24 25 26
Sure To 28 29 30 31 32 33 34 35 36 37 38 39
Enclose 41 42 43 44 45 46 47 48 49 50 51 52
25¢ 54 55 56 57 58 59 60 61 62 63 64 65
67 68 69 70 71 72 73 74 75 76 77 78
NAME (Print clearly)
ADDRESS
CcITY STATE ZIP CODE
Service on this coupon expires May 1, 1965
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Volume 42, No. 3
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An up-to-date Broadcasting Directory of North
American AM, FM and TV Stations. Including a
Special Section on World-Wide Short-Wave Stations

HIS is the third and last part of White's

Radio Log, now published in three parts
twice each year. This format change, the
first in over two decades, enables the Editors
of RaDIO-TV EXPERIMENTER to offer its
readers two complete volumes of White's
Radio Log each year, while increasing the
scope of the Log and its accuracy.

In this issue of White’s Radio Log we
have included the following listings: U. S.
AM Stations by Call Letters, U. S. FM Sta-
tions by Call Letters, Canadian AM Stations
by Call Letters, Canadian FM Stations by
Call Letters, Cuban and Mexican AM Sta-
tions by Call Letters, and the World-Wide
Short-Wave Section.

In February, 1965 issue of Rapio-TV
EXPERIMETER, Volume 43, No. 1, the Log
will contain the following listings: U. S.

AM Stations by Frequency, Canadian AM
Stations by Frequency, U. S. Television Sta-
tions by States, Canadian Television Stations
by Location and the World-Wide Short-
Wave Section. In the event you missed any
part of the Log published during 1964, you
will have a complete volume of White's
Radio Log by collecting any three con-
secutive issues of Rapio-TV EXPERIMENTER
during 1964 and 1965. The three con-
secutive issues are an entire volume of
White’s Rodio Log that offers complete list-
ings with last minute station change data
that are not offered in any other magazine
or book. If you are a broadcast band DX’er,
FM station logger, like to photograph distant
TV test patterns, or tune the short-wave
bands, you will find the new White’s format
an unbeatable reference.

QUICK REFERENCE INDEX
U.S. AM Stations by Call Letters................ 115

U.S. FM Stations by Call Letters........

ceeeeee.. 124

Canadian AM Stations by Call Letters..... ... 128
Canadian FM Stations by Call Letters........ 128
Cuba & Mexico AM Stations by Call Letters.. 129
World-Wide Short-Wave Stations............. 129

114
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C.L

KAAA Kingman, Ariz.
KAAB Hot Springs, Ark.
KAAY Little Rock, Ark.
KABC Los Angeles, Calif.
KABE Westwego, La.
KABH Midiand, Tex.
KAB
KA

Location

| Abilene, Kans.
BL Oakland, Calif,

KABR Aberdeen, S.Dak.
KACE Riverside, Calif.
KACI The Dalles, Oreg.
KACL Santa Barbara, Cal.
KACT Andrews, Tex.
KACY Port Hueneme, Calif.
KADA Ada, Okla.

KADL Pine Bluff, Ark.
KADO Marshall, Tex.
KADY St. Charles, Mo,
KAFY Bakersfield, Calif,
KAGE Winona, Minn.
KAGH Crossett, Ark.
KAGI Grants Pass, Oreg.
KAGO Klamath Falls. Oren.
KAGR Yuba City, Calif.
KAGT Anacortes, Wash.
KAH1 Auburn, Calif.
KAHR Redding, Calif.
KAHU Waipahu, Hawaii
KAIM Honolulu, Hawaii
KAIN Nampa, lda.

KAIR Tucson, Ariz.

KAJO Grants Pass, Oreg.
KAKA Wickenburg, Ariz.
KAKC Tulsa, Okla,

KAKE Wichita, Kan.
KALB Alexandria, La.
KALE Richland, Wash.
KALF Mesa, Atiz.

KALG Alamogordo, N.Mex.
KALI San Gabriel, Cal.
KALL Salt Lake Clty, Utah
KALM Thayer, Mo.

KALN fola, Kan.

KALO Little Rock, Ark.
KALT Atlanta, Tex.
KALV Alva, Okla,

KAMD Camden, Ark.
KAML Kenedy ‘Karnes City,

Tex.

KAMO Rnners. Ark.
KAMP El Centro, Calif.
KAMY McCamey, Tex.
A Anaconda, Mont.
Shreveport, La.
Corsicana, Tex.
New lberla. La,

Duluth, Minn.
K Lake Charles, La.
KAOL Carrollton, Mo,
KAOR Oroville, Calif.
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PE San Antonio, Tex
KAP| Pueblo, Colo.
KAPR Dounlas. Ariz,
KAPS Mt. Vernon, Wash.
KAPJ Salem, Ore.

KAPY Port Angeles, Wash.
KARA Albuquerque, N.M.
KARE Atchison. Kan.
KARI Blaine, Wash.
KARK Little Rock, Ark.
KARM Fresno, Calif.
IKARR Great Falls, Mont.
KARS Belen, N.M.
KART Jerome, Idaho
KARY Prosser, Wash.
KASE Austin, Tex,
KASH Eugene, Ore.

KAS| Ames, lowa

KASK Ontario, Calif.
KASL Newcastie, Wyo.
KASM Albany, Minn.
KASO Minden, La.
KAST Astoria. Ore.
KASY Auburn, Wash.
KATA Arcata, Calif,

U. S. AM Stations by Call Letters

C.L.
KATE Albert Lea, Minn.

Location

840 | KATI Casper,

Wyo.
KATL Miles City, Mont,
KATN Boise, Idaho
KATO Safford, Ariz.
KATQ Texarkana, Tex.
KATR Eugene, Ore.
KATY San Luis Obispo, Cal.

50 | KATZ St. Louis, Mo.

KAUS Austin, Minn,
KAVE Carlsbad, N.Mex.
KAVI Rocky Ford, Colo.
KAVL Lancaster, Calif.
KAVR Apple Valley. Calif.
KAWA Waco.Marlin, Tex.
KAWL York, Neb.
KAWT Douglas, Ariz.
KAYC Beaumont, Tex.
KAYE Puyallup, Wash,
KAYG Lakewood, Wash.
KAYL Storm Lake, lowa
KAYO Seattle, Wash,

K

KBAB Indianola, lowa
KBAL San Saba, Tex.
KBAM Longview, Wash.
KBAN Bowia, Tex.
KBAR Burley, Idaho
KBAT San Antonio, Tex,
KBBA Benton, Ark.
KBBB Borger, Tex.
KBBC Centerville, Utah
BBO Yakima, Wash,
BR North Bend, Oreg.
S Buftale, Wyo,

H Oceanlake, Oreg,
L Shreveport, La.

A Mission, Kans,

C Waxahathie, Tex.
Modesto, Calif.
Elk City, Okla.
idabel, Okla.
Carnzo Sprgs,, Tex,
San Antonio, Tex.
Reno, Nev.
Portland, Oreg.
Blue Earth, Minn.

TMMmMmMmMMmmMmMOOn
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N Caldwell, Idaho

0 Wato, Tex.

B Sturgis, S. D.

C Nashville, Ark.

M Branson, Mo.

S Hot Springs, Ark.

B Monestte, Ark.

F Fresno, Calif.

M Roswell, N.Mex.

S Bakersfield, Calif.

X Muskogee, Okla.

Z Ottumwa, lowa

T Fordyce, Ark.

R Baker, Oreg.

W Aberdeen, Wash.

A Burbank, Calif.

E Seattle, wWash.

F Red Bluff, Calif,

| Blackfoot, Idaho

L Helena, Mont.

R Bolivar, Mo,

T Big Lake, Tex.

U Yuma, Ariz.

Y Gold Beach, Oreg.

| Henderson, Nev.

N Bozeman, Mont,

O Benson, Minn.

R Bismarck, N. D.

W Wahpeton, N.D..
Breckenridge, Minn.

X Coalinga, Calif.

Y 8Billings, Mont.

D Bend, Oreg.

A Kennett, Mo.

E Oskaloosa, lowa

01 Boise, Idaho

KBOK Malvern, Ark.

KBOL Boutder, Colo.

KBOM Bismark-Mandan,

N. Dak.
KBON Omaha, ' Nebr.
KBOP Pleasanton, Tex.
KBOR Brownsville, Tex,
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S Belle Fourche, S.Dak.

Every effort has been made to ensure accuracy of the
information listed in this publication, but absolute accu-
racy is not guaranteed and of course, only information
available up to press-time could be included. Copyright
1964 by Science & Mechanics Publishing Co., a subsidiary
of Davis Publications, Inc., 505 Park Avenue, New York,

New York 10022.
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Ke. |C.L. Location Ke.
1450 | KBOW Butte, Mont. 1490
1400 | KBOX Dallas, Tex. 1480
1340 | KBOY Medford, Oreg. 780
1010 | KBPS Portland, Oreg. 1450
1230 | KBRC Mt. Vernon, Wash. 1430
940 | KBRI Brinkley, Ark. 1570
1820 | KBRK Brookings, S.Dak, 1430
mo KBRL MeCook, Nebr, 1300
600 | KBRN Brighton, Colo. 800
l480 KBRO Bremerton, Wash. 1490
1240 | KBRR Leadville, Colo. 1280
1320 | KBRS Springdale, Ark, 1340
610 | KBRY Soda Sprgs., lda, 540
960 | KBRX O’Nelll, Nebr. 1350
1010 | KBRZ Fraepoﬂ Toxu 1460
1870 | KBSF Springhill, 1460
1450 | KBSN Crane, Tex. 970
1450 | KBST Big Spring, Tex. 1490
1450 | KBTA Batesville, Ark. 1340
1480 | KBTC Houston, Mo. 1250
990 | KBTM Jonesboro, Ark. 1280
1150 | KBTN Neosho, Mo, 1420
1400 | KBTO EI Dorade, Kans. 1360
970 | KBTR Denver, Colo. 710
1490 i KBUC Corona, Calif. 1870
1410 KBUD Athens, Tex. 1410
1270 [ KBUH Brlnham City, Utah 800
1410 KBUN Bemidji, Minn. 1450
1230 | KBUR Burlington, lowa 1490
680 | KBUS Mexia, Tex. 1590
690 | KBUY Amarillo, Tex. 1010
1600 | KBUZ Mesa, Ariz. 1310
1600 ( KBVM Lancaster, Calif, 1380
1390 | KBVU Bellevue, Wash 1540
(840 | KBWD Brownwood, Tex. 1380
1450 | KBXM Kennett, Mo, 540
1880 | KBYE Okla. City, Okla. 890
1220 | KBYG Big Spring, Tex. 1400
1480 [ KBYP Shamrock, Tex. 1580
1390 | KBYR Anchorage, Alaska 1270
970 | KBZY Salem, Oreg. 1490
1240 ( KBZZ Lalunta, Cole. 1400
1240 | KCAB Dardanelle, Ark. 980
1450 | KCAC Phoenix, Ariz. 1010
50 | KCAD Abitene. Tex. 1560
1340 | KCAL Redliands, Calif. 1410
1010 { KCAM Glennalten, Alaska 790
1560 | KCAN Canyon, Tex. 1550
1450 | KCAP Helena, Mont. 18340
910 | KCAR Clarksville, Tex, 1350
1580 [ KCAS Slaton, Tex. 1050
1280 | KCAT Pine Bluff, Ark. 1530
1260 | KCBC Des Moines, lowa 1390
1220 | KCBD Lubbock, Tex. 1590
590 | KCBQ San Dlego, Calif. 1170
1560 | KCBS San Fran,, Calif, 740
0| KCCB Corning, Ark. 1260
910 | KCCL Paris, Ark. 1460
9701 KCCO Lawton, Okla 1050
1490 | KCCR Pierre, S.Dak. 590
240 | KCCT Corpus Christi, Tex. 1150
1570 | KCCV Independence, Mo. 1510
1490 | KCDI Kirkland, Wash
1450 | KCEE Tueson. Ariz, 790
15001 KCEY Tunlock, Calif. 1390
1050 KCFA Spokane, Wash. 1330
1490 | KCFH Cuere, Tex. 1600
690 | KCFI Cedar Falls, lowa 1250
1240 KCGM Columbia, Mo. 580
550 | KCHA Charles City, lowa 1580
1290 | KCHE Cherokee, towa 440
1320 | KCHI Chillicothe, Mo. 1010
1220 { KCHJ Delano, Calif, 1010
00 | KCHR Charteston, Mo. 13850
1230 | KCHS Truth or Consequences,
1290 New Mexico 1400
1350 | KCHV Coachella, Calif. 970
KCHY Cheyenne, Wyo. 1530
1450 | KCID Caldwell, Idaho 1490
1470 | KCI1 Washington, lowa 1380
1240 | KCIJ Shreveport, La. 1050
1110 KCIL Houma, La. 1490
830 { KCIM Carroll, fowa 1380
740 KCIN Vietorville. Calif. 1590
950 | KCJB Minot, N.Dak. 910
1810 | KCJH Arroyo Grande, Cal. 128
1490 | KCKC San Bernardino, Cal. 1350
KCKG Sonora, Tex 1240
1270 | KCKN Kansas City, Kans. 1340
1490 | KCKW Jena,, La. 480
1380 | KCKY Coolidge. Ariz. 1150
1600 | KCLA Pine Bluff, Ark. 1400
KCLE Cleburne, Tex. 1120
KCLN Clinton, lowa 1391
KCLO Leavenworth, Kans. 1410
KCLR Ralls, Tex. 153
KCLS Flagstaff, Ariz 600
KCLU Rolla, Mo. 1590
KCLV Clovis, N.Mex. 1240
KCLW Hamilton, Tex. 00
KCLX Colfax, Wash. 1450
KCMC Texarkana, Tex. 1280
KCMJ Palm Sprgs., Caiif. 1010
KCMO Kansas City, Mo. 81
KCMS Manitou Sprgs., Colo. 1490
KCN1 Broken Bow, Nebr. 1280
KCNO Alturas, Calif. 570
KCNY 8an Marcos, Tex. 1470

WAAMA. aaaricanradiabicton, can

C.L. Location Ke.
KCOB Newton, lowa 1280
KCOG Centerville, lowa 1400
KCOH Houston, Tex. 1430
KCOK Tularse, Calif. 1270
KCOL Ft, Coltins, Colo, 1410
KCOM Comanche, Tex. 550
KCON Conway, Ark, 1230
KCOR San Antonio. Tex. 1350
KCOW Allianee, Nebr. 1400
KCOY Santa Maria, Calif. 1400
KCPX Salt Lake City, Utah 1320
KCRA Sacramento, Calif. 1820
KCRB Chanute, Kans. 460
KCRC Enid, Okla, 390
KCRG Cedar Rapids, lowa 1600
KCRM Crane, Tex. 380
KCRS Midtand, Tex. 550
KCRT Trinidad, Colo. 1240
KCRYV Caruthersville, Mo. 1370
KCSJ Pueblo, Colo. 590
KCSR Chadron, Nebr. 610
KCTA Corpus Christi, Tex. 1030
KCT) Gonzales, Tex. 1450
KCTY Salinas, Calif. 980
KCTX Childress, Tex. 1510
KCUB Tucson, Ariz. 1290
KCUE Red Wing. Minn. (250
KCUL Fort Worth, Tex. 1540
KCVL Colville, Wash. 1270
KCVR Lodi, Calif, 1570
KCYL Lampasas, Tex. 1450
KDAB Arvada, Coio, 550
KDAC Ft. Bragg, Calif. 1280
KDAD Weed, Calif. 00
KDAK Carrington, N.D. 1600
KDAL Duluth, Minn. 610
KDAN Eureka, Calif. 790
KDAV Lubbock, Tex. 580
KDAY Santa Monica, Calif. 1580
KDB Santa Barbara, Calif. 1490
KDBC Mansfield, La, 360
KDBM Dillon, Mont. 800
KDBS Alexandria, La, 1410
KDCE Espanola. N.M, 970
KDDD Dumas, Tex. 800
KDEC Decorah, lowa 1240
KDEF Albuguerque, N.Mex. 1150
KDEN Denver, Colo. 1340
KDEO Et Cajon, Calif. 910
KDES Palm Sprgs., Calif. 920
KDET Center, Tex. 930
KDEX Dexter, Mo. 1590
KDEY Boulder, Colo. 1460
KDFN Doniphan, Mo. 500
KDGO Durango, Colo. 1240
KDHt Twenty-nine Palms,
California 1250
KDHL Farlbault, Minn. 20
KDHN Dimmitt, Tex. 1470
KDI1A Oakland, Calif. 1310
KDIO Ortonvitle, Minn, 1350
KDIX Dickinson, N.Dak. 1230
KDJI Holbrook, Ariz. 1270
KDKA Pittsburgh, Pa. 1020
KDKD Clinton, Mo. 1280
KDLA DeRidder, La, 1010
KOLK Del Rio, Tex. 1280
KDLM Detroit Lakes, Minn. 1340
KDLR Devils Lake, N.Dak. 1240
KDLS Perry, lowa 810
KDMA Montevideo, Minn. 1450
KDMD Carthage, Mo. 490
KDOMS EI Dorado, Ark. 1290
KDNC Spokane, Wash. 1440
KDNT Denton, Tex, 1440
KDOK Tyler, Tex. 1830
KDOL Mojave, Calif. 1340
KDOM Windom, Minn. 1580
KDON Salinas, Calif. 1460
KDOT Scottsdale, Ariz. 1440
KDOV Medford, Oreg. 1300
KDQN DeQueen, Ark. 1890
KDRG Deer Lodge, Mont. 400
KDRO Sedaila, Mo. 1490
KDRS Paragoutd, Ark. 1490
KDRY Alamo Hts., Tex, 1110
KDSJ Deadwood, S.Dak, 980
KDSN Denison, fowa 1580
KDSX Damsun-Sherman,
Tex. 950
KDTA Delta, Colo, 1400
KDTH Dubuque. lowa 1870
KDUZ Hutehinson, Minn. 1260
KDWA Hastings, Mion. 1460
KDOWB St. Paul, Minn. 630
KDWT Stamford, Tex. 1400
KDXE No. Little Rock, Ark. 1380
KDXU St. George, Utah 1450
KDYL Tooele, Utah 990
KDZA Pusblo, Colo. 1280
KEAN Brownwood. Tex. 1240
KEAP Fresno, Calif. 980
KEBE Jacksonville. Tex. 1400
KECH Ketchikan, Alaska 620
KECK Odessa, Tex. 920
KEDD Dodge Clty, Kans. 1550
KEDO Longview, Wash. 1400
115
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KEED Snorinuﬂeld. Eugene,
e

re.
KEEE Nacogdoches, Tex.
KEEL Shreveport, La.
KEEN San Jose, Calif.
KEEP Twin Falls, |daho
KEES Gladewater, Tex.
KEKO Kealakekua, Hawaii
KELA Centralia-Chekalis,

Wash.
KELD EJ Dorado, Ark.
KEL! Tulsa, Okla.
ELK Elko, Nev.
LO Sioux Falls,
P El Paso, Tex.
R E| Reno, Okla,

mmmm

Toppenish, Wash,
Anchorage, Alaska
Portafes, N.Mex.
Farmington, N.M,
Las Vegas, Nev.
Prescott, Ariz.
Bellinnham-Fe‘rﬂndalo.

ash,

Payette, (daho
S Flagstaff, Ariz.
R Kennevick. Richiand-

Pasco, Wash.
S Eagle Pass, Tex,
B Kermit, Tex.
C Eastland, Tex.
G Eugene. Oreg.
N Bakersfield, Calif.
V Kerrville, Tex.
M Eldorado Springs, Mo,
EST Boise, idaho
KETO Seattle, Wash,
KETX Livingston, Tex.
KEUN Eunice, La.
KEVA Evanston, Wyo.
KEVE Golden Valiey, Minn.
L White Castle, La.
T Tueson, Ariz.
WB Oakland, Calif.
W Topeka, Kans,
Portliand, Oreg.
0 Grand June., Colo.
D Oakes, N.Dak.
YE Perryton, Tex.
EYJ Jamestown, N.Dak.
E Long Prairie, Minn.
EYR Terrytown, Nebr.
E
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KE
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S Corpus Christi, Tex.
Y Provo, Utah

<<=

EYZ williston. N.Dak.
EZU Rapid City, S.Dak.
EZY Anahelm, Calif.
FAB Omaha, Nebr,
FAC Los Angeles, Calif.
FAL Fulton, Mo.

FAM St. Cloud. Minn.
FAR Fairbanks, Alaska
FAX San Francisco, Callf.
F

F

F

F

F

F

F

F

F

PI>NN

>

AY Fayetteville, Ark.
Z Liberty, Tex.

B Great Falls, Mont,

C Cheyenne, Wyo,

K Sacramento, Callf.
B Redfield, S. Dak.
A Amarillo, Tex.

F Van Buren, Ark,
| Wichita, Kansas
R Grand Coulee, Wash.
L Pueblo, Colo.

Q St. Joseph. Mo,

A Helena, Ark.

Q Boone, lowa

T Flagstaff, Ariz.
Wichita. Kans.

H Lakewood Center.

F

F

F

F

F

F
ash.

Fl Los Angeles. Calif.

FIF Tueson, Ariz,

F1V Modesto, Calif.

FIZ Fond du Lac. Wis.

FJB Marshalltown, lowa

FJM Grand Forks. N.Dak

FJ

F

F

F

F

F

F

F

F

F

F

K
K
K
K
K
K
K
K
K
K
K
K
K
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F
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Z Ft. Worth. Tex.
A Greeley, Colo.
F Bellevue, Wash,

K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
K
KFK

KFK

EU Lawrence, Kans.
L

L

K
KFLA Scott City, Kans.
KFLD Filoydada, Tex.
CFLI Mountain Home, lda.
L) Walsenburg, Colo.
LN Baker. Mont.

K
K
K
KFLY Corvallis, Oreg.
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LW Klamath Falls, Oreg. h

C.L. Location Ke. (C.L. Location
KFMB San Diego, Calif, 540 | KGW Portland, Oreg.
KFMJ Tulsa, Okla, 1050 | KGWA Enid, Okla.
KFML Denver, Colo, 1390 | KGY Olympia, Wash,
KFMO Flat River, Mo. 1240 | KGYN Guymon, Okja.
KFNF Shenandoah, lowa 920 | KHAI Honoluly, Hawaii
KENV Ferriday, La, 1600 | KHAK Cedar Rapids, lowa
KFNW Fargo, N.Dak, 800 | KHAL Homer, La,
KFOR Lincoln, Nebr. 1240 | KHAP Aztec, N.M.
KFOX Long Beach, Calif. 1280 | KHAR Anchorage, Alaska
KFPW Ft. Smith, Ark. 1230 | KHAS Hastings, Nebr.
KFQD Anchorage, Alaska 730 | KHAT Phoenix, Ariz.
KFRA Franklin, La, 1390 | KHBC Hilo, Hawaii
KFRB Fairbanks, Alaska 900 ([KHBM Monticello, Ark.
KFRC San Francisco, Calif. 610 KHBR Hillsboro, Tex,
KFRD Rosenberg-Richmond, KHDN Hardin, Mont.
ex. 980 | KHEM Big Springs, Tex.
KFRE Fresno, Calif. 0 [KHEN Henryetta, Okla,
KFRM Kansas City, Mo. 550 [KHEP Phoenix, Ariz.
KFRO Longview, Tex. 1870 (KHER Santa Maria, Callf,
KFRU Columbia, Mo. 1400 | KHEY E§ Paso, Tex.
KFSA Ft. Smith, Ark, 950 | KHFH Sierra Vista, Cal,
KFESB loplin, Mo. 1310 | KHHH Pampa, Tex.
KFSC Denver, Colo. 1220 | KHIP Albugquerque, N.M.
KFST Ft. Stockton, Tex. 60 | KHIT walla Walla, Wash,
KFTM Ft. Morgan, Colo. 1400 | KHJ Los Angeles, Calif.
KFTV Paris, Tex. 1250 [KHMO Hannibal, Mo.
KFTW Frederickstown, Mo. 1450 KHOB Hobbs, N.Mex.
KFUN Las Vegas, N.Mex. 1230 KHOE Truckee, Calif,
KFUO Clayton, Mo. 850 | KHOG Fayetteville, Ark.
KFVS Cape Girardeau, Mo, 960 | KHOK Hoquiam, wash.
KFWB Los Angeles, Calif, 980 | KHOS Tueson, Ariz,
KFXD Nampa, tdaho 580 | KHOT Madera, Calif.
KFXM San Bernardino, Calif. 590 | KHOW Denver, Colo.
KFYN Bonham, Tex, 1420 | KHOZ Harrison, Ark.
KFYO Lubbock, Tex. 790 [ KHQ Spokane. Wash.
KFYR Bismarek, N.Dak. 550 | KHSJ Hemet, Calif.
KGA Spokane, Wash. 1510 [ KHSL Chico, Calif.
KGAF Gainesville, Tex. 580 | KHUB Fremont, Nebr.
KGAK Gallup, N.Mex, 1330 | KHUM Santa Rosa, Calif,
KGAL Lebanon, Oreg. 920 | KHUZ Borger, Tex.
KGAR Vaneouver, Wash. 1550 ' KHVH Honolulu, Hawall
KGAS Carthage, Tex. 1590 | KIBE Palo Alto, Calif,
KGAY Salem, Orep. 1430 | KIBH Seward. Alaska
KGB San Diego. Calif, 1360 | KIBL Beeville, Tex,
KGBA Santa Clara 1430 K1BS Bishop, Calif.
KGBC Galveston, Tex. 1540 | KICA Clovis, N.M.
KGBS Los Angoles, Calif. 1020 [ KiGD Spencer, [owa
KGBT Harlingen, Tex. 1580 | KICK Springfield, Mo.
KGBX Springfield, Mo, 1260 | KICM Golden, Colo.
KGCA Rugby, N.D. 450 | KICO Calexico, Calif.
KGCX Sidney, Mont. 1480 [ KICS Hastings, Neb.
KGDN Edmonds, Wash. 630 | KICY Nome, Alaska
KGEE Bakersfield, Calif. 1230 [ KID 1daho Falls. 1dahe
KGEK Sterling, Colo. 1230 (KiDD Monterey, Calif.
KGEM Boise. idaho 11401 KIDO Boise, Idaho
KGEN Tulare, Calif. 1370 | KIEV Glendale, Calif.
KGER Long Beach, Calif, 1390 | KIFG lowa Falls, la.
KGEZ Kalispell, Mont. 600 | KIFN Phoenix, Ariz.
KGFF 8hawnee, Okla. 1450 | KIFW Sitka, Alaska
KGFJ Los Angeles, Calif, {230 ' KIHN Hugo, Okla.
KGFL Roswell, N.Mex. 1400 [ K)HR Hood River, Oreg.
KGFW Kearney, Nebr. 1340 1 1)V Huron, S.Dak.
KGFX Plerre, 8.Dak. 630 | KIKI Honolulu, Hawaii
KGGF Coffeyville, Kans. 690 | KIKK Pasadena, Tex.
KGGM Albuquerque, N.Mex. 610|K|KO Miami, Ariz,
KGHF Pueblo, Colo. 1850 | K(KS Sulphur, La.
KGHL Billings, Mont, 790 | KILE Galveston, Tex,
KGHM Brookfield, Mo. 1470 [ KILO Grand Forks, S.Dak.
KGHS International Falls, KILT Houston, Tex.
Minn. 280 | KIMA Yakima, Wash.
KGHT Holllster, Calif. 1820 | KiMB Kimbali, Nebr.
KGIL San Fernando, Calif. 1260 | KiML Gillette, Wyo.
KGIW Alamosa, Colo, 1450 |KIMM Rapid City, S.D,
KGKB Tyler, Tex. 1490 | KIMN Denver, Colo.
KGKL 8an Angelo, Tex, 960 | KIMO Hilo, Hawaii
KGKO Benton, Ark. 1600 | KIMP Mt. Pleasant, Tex.
KGLC Miami, Okla. 910 | KIND Independence, Kans.
KGLE Glendive, Mont. 590 ( KINE Kingsville, Tex.
KGLN Gleawood Sprgs., Colo, 980 | KING Seattle, Wash.
KGLG Mason Clty, lowa 1300 ) KINO Winslow, Ariz.
KGLU Safford, Ariz. 1480 | KINS Eureka, Calif,
KGMB Honolulu. Hawall 590 | KINT El Paso, Tex.
KGMC Englewaod, Colo, 1150 | KINY Juneau, Alaska
KGMI Beilingham, Wash, 790 | KIOA Des Moines, lowa
KGMO Caoe Girardeau, Mo. 1220| |OT Barstow, Calif.
KGMR Jacksonville, Ark. 1500 | K10X Bay City, Tex,
KGMS8 Saecramento, Calif. 1880 | KIPA Hilo, Hawaii
KGMT Fairbury, Nebr. 1810 | K1QS Willows, Calif.
KGNB New Braunfels, Tex. 1420 | KiRo Seattle, Wash,
KGNC Amarillo, Tex. 710 | KIRT Mission, Tex.
KGNO Dodge City, Kans. 1870 | K{RV Fresno, Cal.
KGNS Laredo, Tex. 1390 | KIRX Kirksville, Mo.
KGO San Franciseo. Calif. 810 | KISD Sioux Falls, S.Dak.
KGOL Palm Desert. Cal. 1270 [ K{SN Vancouver, Wash,
KGLM Avalon, Calif. 40| K)ST_Santa Barbara, Calif.
KGON Oregon City, Oreg. 1520 | KIT Yakima, Wash.
KGOS Torrington, Wyo, 1490 | KITE San Antonio, Tex.
KGPC Grafton, 1340 | KITI Chahalis-Centralia,
KGRB West Loma, Cal. 00 ash.
KGRI Henderson, Tex. 1000 | KITN Olympia, Wash,
KGRL Bend, Oreg. 840 | K{UL Garden City, Kans.
KGRN Grinnell, lowa 1410/ KIUN Pecos, Tex.
KGRS Pasco, Wash. 1340 (K |UP Durango, Cola.
KGRT Las Cruces, N.Mex. 570 | KIVY Crockett, Tex.
KGST Fresno, Callf. 1600 | KIwWA Sheldon, lowa
KGTN Georgetown. Tex. 1530 | KIXI Seattle, Wash.
KGU Honolulu, Hawati 760 | KIXL Dallas. Tex.
KGUC Gunnison, Colo, 1490 | KIXX Provo. Utah
KGUD Santa Barbara, Calif. 990 [ KiXZ Amarlllo, Tex.
KGUL Port Lavaca, Tex. 1560 | KIZZ El Paso, Tex.
KGVL Greenville, Tex. 1400 | KJAM Madison, 8.Dak.
KGVO Missoula, Mont. 1290 | KJAN Atiantic. lowa
KGVYW Belarade, Mont. 630 i KJAX S8anta Rosa, Calif.
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KJAY Sacramento,
KJBC Midland, Te:
KJCF Festus, Mo,
KJCK Junction City, Kans.
KJDY John Day, Ore.
KJEF Jennings, La,

KJEM Oklahoma Clty, Okla.

KJET Beaumont, Tex.
KIFJ Webster City, lowa
KJIM Ft. Worth, Tex.
KJKJ Flagstaff, Ariz.
KJLT North Platte, Nebr,
KINO Juneau, Alaska
KJOE Shreveport, La,
KJOY Stockton, Calif.
KIPW Waynesville, Mo,
KJR Seattie. Wash,

KJRG Newton, Kans.

JSK Columbus, Nebr.

H Camden, Ark.

L Denver City, Tex.
N Phillipsburg, Kans.
R Pomona, Calif.

S Silsbee, Tex.

Y Vancouver, Wash.

| San Francisco, Calif.
N Aitkin, Minn,

S Pittsburg, Calif.
Taos, N.Mex.

0 St. Joseph, Mo.

K Lompoc. Calif.

C Los Angeles, Calif.
D Kiamath Falls, Oreg.
K Lakewood, Colo.

M Cordova, Alaska

N Lemoore, Calif.

V Las Vegas, Nev.

K Lubbock, Tex.

M La Grande, Oregp.
BS Los Banoes. Callf.

B Libby, Mont.

N Blytheville, Ark,
CO Poteau, Okla.

EA Lovington, N.Mex.
EB Golcon Meadow, La.
EE Ottumwa, lowa

El Kailua, Hawaii

EM LeMars, lowa

EN Killeen, Tex,

EO Wichita, Kans,

ER Orofine, Idaho

X Lexington, Mo,

D Litchfield, Minn,

F Mead, Wash.
A Algona, lowa
N Logan, Utah
R Redwood Falls,
S Lordshurg, N.M
Liberal, Kans.
Monroe, La.
Pogplar Bluff, Mo.
Dallas, Tex.
Jefferson City, Mo.
Lincoln, Nebr.
Fowler, Calif.
Portland, Oreg,
Denver, Colo,

San Jose, Cal.

Twin Falls, ldaho
Z Brainerd, Minn.
KC Parsons, Kans.
KLLA Leesville; La,

KLLL Lubbock., Tex.
KLME Laramis, Wyo.
KLMO Longmont, Colo,
KLMR Lamar, Colo.
KLMS Lincoln, Nebr,

MX Clayton, N.Mex,
Ogden, Utah

A Ridgecrest, Calif

C Ceres, Callf.

E Goodiand, Kans,

G Kelso, Wash,

H Pipestone, Minn,

K San Jose, Calif,

L Lincoln, Neb.

M Lompoe, Calif.

0 Corvallis, Ore.

S Albuquerque, N.Mex.
0U Lake Charles, La.
0w Loveland, Colo.

PL Lake Providence, La.
PM Minot, N.Dak.

PR Okia. City, Okla.
PW Union, Mo,

RA Little Rock. Ark.
RS Mountain Grove, Mo.
IS Salina, Kan.

TF Little Falls, Minn.
TR Blackwell, Okla.

TZ Glasgow, Mont.

UB Salt Lake City, Utah
UC Las Vegas, Nev.
HE Longview, Tex.
\i
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V Haynesville, La.
| Beaumont, Tex.
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LVL Pasadena, Tex.
LVT Levelland, Tex.
LWN Lawrence, Kans,
LWT Lebanon, Mo.
LWW Cedar Rapids, lowa
LYD Bakersfield. Calif.
LYK Spokane, Wash.
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C.L Location Ke.
KLYQ Hamilton, Mont. 980
KLYR Clarksville, Ark. 1360
KLZ Denver, Colo. 560
KMA Shenandoah, lowa 960
KMAC San Antonlu, Tex. 630
KMAD Madill, Okla. 1550
KMAE Mcl(lnney, Tex. 1600
KMAK Fresno, Calif. 1340
KMAM Butler, Mo. 1530
KMAN Manhattan, KKans. 1350
KMAQ Maquoketa, lowa 1320
KMAR Wwinnsboro, La, 1570
KMAS Shelton, Wash. 1280
KMBC Kansas City, Mo. 980
KMBL Junction, Tex. 1450
KMBY Monterey. Calif. 1240
KMGCD Fairfield. lowa 1570
KMCM McMinnville, Oreg. (260
KMCO Conroe, Tex. 900
KMDO Ft. Scott, Kans. 1604
KMED Medford, Oreg. 1440
KMEL Wenatchee, Wash. 1340
KMEN San Bernardinoe,
California 1290
KMER Kemmerer, Wyo. 950
KMHL Marshall, Minn. 1400
KMHT Marshall, Tex. 1450
KMIL Cameron, Tex. 1830
KMIN Grants, 980
KMIS Portagevilie, Mo, 1050
KMJ Fresno, Calif. 580
KMLB Monroe, La. 1440
KMMJ Grand Island. Nebr. 750
KMMO Marshall, Mo. 1300
KMNS Sioux City, lowa 620
KMO Tacoma, Wash. 1360
KMON Great Falls, Mont. 560
KMOP Tucson, Arjiz. 1330
KMOR Littleton, Colo, 1510
KMOX St. Louis, Mo. 1120
KMPC Los Angeles, Calif. 710
KMRC Morgan City, La. 1430
KMRS Morris, Minn, 1230
KMSL Ukiah, Calif. 1250
KMUL Muleshoe, Tex. 1380
KMUR Murray, Utah 1230
IKMUS Muskogee, Okla. 1380
KMVI Wailuku, Hawaii 550
KMYC Marysville, Calif. 1410
KNAF Fredericksburg, Tex. 910
KKNAK Salt Lake City, Utah 1280
KNAL Victoria, Tex. 1418
KNBA Vallejo, Calif. 1190
KNBI Norton, Kan. 1530
KNBR San Francisco, Cal. 680
KNBY Newport, Ark. 1280
KNCK Concordia, Kans. 1390
KNCM Moberly, Mo, 1230
IKNCO Garden City, Kans. 1050
KNCY Nebraska City, Nebr. 1600
KNDC Hettinger, N.Dak. 490
KNDI Honolulu, Hawaii 1270
KKNDY Marysville, Kans. 1570
KNEA Jonesboro, Ark. 970
KNEB Scottsbiuff, Nebr. 960
KNED McAlester, Okla, 1150
KNEL Brady, Tex. 1490
KNEM Nevada. Mo. 1240
KNET Palestine, Tex. 1450
KNEW Spokane, Wash, 790
KNEX McPherson, Kans. 1540
KNEZ Lompoc, Calif. 960
KNGL Paradise, Calif. 93¢
KNGS Hanford, Calif. 620
KNIA Knoxville, lowa 1320
KNIC Winfield, Kan. 1550
KNIN Wichita Falls, Tex. 990
KNIT Abilene, Tex. 1280
KNND Cottage Grove, Oreg. 1400
KNOC Natchitoches, La. 1450
KNOE Monroe, La. 540
KNOG Nogales, Ariz. 1340
KNOK Ft. Worth, Tex. 970
KNOP N. Platte, Nebr. 1418
KNOR Norman, Okla. 1400
KNOT Prescott, Ariz. 1450
KNOW Austin, Tex. 1490
KNOX Grand Forks, N.Dak. 1310
KNPT Newport, Ore. 1310
KNUI Makawao, Hawaii 1310
KNUJ New Ulm, Minn. 860
KNUZ Houston, Tex. 1230
KNWC Sioux Falls. S.D. 1270
IKNWS waterloo, lowa 1090
KNX Los Angeles, Calif, 1070
KOA Denver, Colo. 850
KOAC Corvallis, Oreg. 550
KOAD Lemoore, Calif. 1240
KOAL Price, Utah 1230
KOAM Pittsburg, Kans. 860
KOB Albuquerque, N.Mex. 770
KOBE Las Cruces, N.Mex. 1450
KOBH Hot Springs, S.Dak. 580
KOCA Kilgore, Tex. 1240
KOCY Oklahoma City, Okla. (340
KODA Houston, Tex. 1010
KODE Joplin, Mo, 1230
KODI Cody, Wyo. 1400
KODL The Dalles, Oreg. 1440
KODY North Platte, Nebr. 1240
KOEL Oelwein, lowa 950
KOFE Pullman, Wash. 1150
KOF1 Kalispell, Mont. 930
KOFO Ottawa, Kans. 1220

DEeCEMEBER, 1964

C.L. Location

KOFY San Mateo, Calif.,
KOGA Ogallala, Nebr,
KOGO San Diego, Calif.
KOGT Orange, Tex.

KOHO Honolulu, Hawall
HU Hermiston, Oreg.
Omaha, Nebr.
Portland, Oreg.
Havre, Mont.

KA Shreveport, La.
KE Austin, Tex.
KOKL Okmulgee, Okla.
KOKO Warrensburg, Mo,
KOKX Keokuk, lowa
KOKY Little Rock, Ark.
KOL Seattle, Wash.
KOLD Tucson, Ariz.
KOLE Port Arthur. Tex.
O0LJ Quanah, Tex.
KOLL Honolulu, Hawaii
KOLM Rochester, Minn.
KOLO Reno, Nev.

KOLR Sterling, Colo.
KOLS Pryor, Okla.

KOLT Scottsbluff, Nebr.
KOLY Mobridge, S.Dak.
KOMA Okla. City, Okla.
KOME Tulsa, Okla.
KOMO Seattle, Wash,
KOMW Omak, Wash,
KOMY Watsunvnlle Calif.
KONE Reno, Nev.

KONG Visalia. Calif.
KONI Spanish Fork, Utah
KONO San Antonio, Tex.
KONP Port Angeles, Wash,
KOOK Billings, Mont.
KOOL Phoenix, Ariz.
K000 Omaha, Nebr.
KOOS Coos Bay, Oreg.
KOPR Butte, Mont,
KOPY Alice, Tex.

KoQT Belllnuham Wash.
IKORA Bryan, Tex.
KORC Mineral Wells, Tex.
KORD Paseo, Was

KORE Eugene, Oreg.
KORK Las Vegas, Nev.
KORL Honolulu, Hawaii
KORN Mitchell, S,Dak.
KORT Grangeville, 1daho
KOSA Odessa, Tex,
KOSE Osceola, Ark.
KOSG Panshuska, Okla.
KOSI Aurora, Colo.

KOSY Texarkana, Ark.
KOTA Rapid City, S.Dak.
KOTE Fergus Falls, Minn.
KOTN Pine Bluff, Ark.
KOTS Deming, N.M.
KOUR Independence, lowa
IKOVC Valley City. N.Dak.
KOVE Lander, Wyo,
KOVO Provo, Utah
KOWB Laramie, Wyo.
KOWH Omaha, Neb.
KOWL Bijou, Calif.
KOWN Escondido, Calif.
KOXR Oxnard, Calif.
KOY Phoenix, Ariz.
KOYL Odessa, Tex.
KOYN Billings, Mont.
KOZE Lewiston, Idaho
KOZ1 Chelan, wWash.
KOZY Grand Rapids, Minn.
KPAC Port Arthur, Tex.
KPAL Palm Spnnns. Calif.
KPAM Portland, Oreg. .
KPAN Hereford, Tex.
KPAS Banning, Calif.
KPAT Berkeley, Calif.
KPAY Chico, Calif.
KPBA Pine Bluff, Ark.
KPBM Carlsbad, N.Mex.
KPCA Marked Tree, Ark.
KPGN Grand Prairie, Tex.
KPDN Pampa, Tex.
KPDQ Portland, Oreg.
KPEG Spokane, Wash.
KPEL Lafayette, La.
KPEP San Angelo, Tex.
KPER Gilroy, Calif.
KPET Lamesa, Tex.

KPGE Page, Ariz.

KPHO Phoenix, Ariz.
KPIK Colorado Spros., Colo.
KKPIN Casa Grande, Ariz.
KPIR Eugene. Was

KPLC Lake Charles ‘La,
KPLT Paris, Tex.

KPLY Crescent City. Calif.
KPMC Bakersfield, Calif.
KPNG Port Neches, Tex.
KPOGC Pocahontas, Ark.
KPOD Crescent City, Calif.
KPOF Denver, Colo.

KPO! Honolulu, Hawaii
KPOJ Portland, Oreg.
KPOL Los Angeles, Calif.
KPON Anderson, Calif.
KPOR Quincy, Wash.
KPOS Post, Tex.

C.L. Location

KPOW Powell, Wyo.
KPPC Pasadena, Calif.
KPQ Wenatchee, Wash,
KPRB Redmond, Oreg.
KPRGC Houston, Tex.
KPRK Livingston, Mont.
KPRL Paso Robles, Calif.
KPRM Park Rapids, Minn.
KPRO Riverside, Calif.
KPRS Kansas City, Mo.
KPSO Falfurrias, Tex.
KPST Preston, 1daho
KPTL Carson City. Nev.
KPUB, Pueblo, Colo.
KPUG Bellingham, Wash.
KQAQ Austin, Minn.
KQCY Quincy, Calif.
KQDY Minot, N.Dak.
KQEN Roseburg, Ore.
KQEOQO Albuquerque, N.Mex.
KQIK Lakeview, Oreg.
KQMS Redding, Calif.
KQOT Yakima, Wash.
KQTE Missoula, Mont.
KQTY Salina, Kans.
Kav Pmsburuh Pa.
KQYX Joplin, Mo.
KRAC Alamogordo, N.M.
KRAD E. Grand Forks, Minn.
KRAF Reedsport, Ore.
KRAI Craig, Colo.
KRAK Sacramento, Cal.
KRAL Rawlins, Wyu
KRAM Las Vegas, Nev.
KRAN Morton, Tex.
KRAY Amarillo, Tex.
KRBA Lufkin, Tex,
KRBC Abilene, Tex.
KRBI St. Peter, Minn.
KRBN Red Lodge, Mont.
KRCK Ridgecrest, Calif.
KRCO Prineville, Oreg.
KRDD Roservelt, N.M.
KRDG Redding, Calif,
DO Colo. Springs, Colo.
R Gresham, Ore.
S Tolleson, Ariz.
U Dinuba, Calif.
B Shreveport, La.
D Eureka, Calif.
H Oakdale. La.
I Farmington, Mo.
K Sapulpa. Okia,
M Spokane. Wash.
N Renton, Wash,
0 Indio, Calif.
W Sunnyside, Wash.
X Grand June., Colo.
Owatonna, Minn,
Superior, Nebr.
Grand isiand, Neb.
Weslaseo, Tex.
Duncan, Okla.
Mason City, fowa
Odessa, Tex.
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KD Los Angeles, Calif.

KO Everett, Wash.

KT Albany, Ore.

LA Pasadena, Calif.

LC Lewiston, Ida.
-Clarkston, wash.

LD Dallas, Tex.

LN Canon City, Colo.

LW Walnut Ridge, Ark.

MD Shreveport, La.

MG T

ML Carmel, Calif.

MO Monett, Mo.

MS Osage Beach, Mo.

N

NR Roseburg, Oreg.
NS Burns, Oreg.
NT Des Moines, lowa
NY Kearney, Nebr.
0B Robstown, Tex.
0GC Rochester, Minn.
0D E| Paso, Tex.
OE Sherldan, wyo.

OF Abbeville, La.

OP Brawley, Calif.

0S Clinton, lowa

Ow Dallas, Ore.

0X Crookston, Minn,
0Y Sacramento, Calif.
KRPL Moscow, Idaho
KRRR Ruidoso, N.Mex,
KRRV Sherman. Tex.
KRSA Alisal, Calif.
KRSC Othello, Wash.
KRSD Rapid City, S.Dak.
KRSI St. Louis Park, Minn.
KRSL Russell, Kans.
KBSN Los Alamos, N.Mex.
KRSY Roswell, N.Mex.
KRTN Raton, N.Mex.
KRTR Thermopolis, Wyo.
KRUN Ballinger, Tex.
KRUS Ruston, La.

KRUX Glendale, Ariz.
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0 San Bernardino, Calif. f

C.L. Location

KRVC Ashland, Oreg.
KRVN Lexington, Nebr.
KRWB Roseau, Minn.
KRXK Rexburg, 1daho
KRYS Corpus Christi, Tex.
KRYT Colo. Springs, Colo.
KRZE Farmington, N.M.
KRZY Albuquergue, N.M.
KSAC Manhattan, Kans.
KSAL Salina. Kans.
KSAM Huntsville, Tex.
KSAN San Francisco, Calif.

KKSAY San Franciseo, Calif. !

KSBW Salinas, Calif.
KSCB Liberal, Kans.
KSCJ Sioux City, lowa
KSCO Santa Cruz. Calif.
KSD St. Louis, Mo,
KSDN Aberdeen, S.Dak.
KSDO San Diego, Calif.
KSDR waterton, S.Dak.
KSEE Santa Maria, Calif.
KSEI Pocatello, Idaho
KSEK Pittsburg, Kans.
IKSEL Lubbock, Tex.
KSEM Moses Lake, Wash.
KSEN Shelby, Mont.
IKSEO Durant, Okla.
KSET El Paso, Tex.
KSEW Sitka, Alaska
KSEY Seymour, Tex.
IKSFA Nacogdoches, Tex.
KSFE Needles, Calif.
IKSFO San Francisco, Calif.
KSGM Ste. Genevieve, Mo,
KSGT Jackson, Wyo.
KSHA Medfurd. Ore.
KS1B Creston, lowa
KSID Sidney, Nebr.
KSI1G Crowley, La,

KSIL Silver City, N.Mex.
KSIM Sikeston, Mo,
IKSIR Wichita, Kans.
KS1S Sedalia, Mo.

KSIW Woodward, Okla,
KSI1X Corpus Christi, Tex.
KSJB Jamestown, N.Dak,
KSKI Sun valley, I1daho
KSKY Dallas, Tex.
KSL Salt Lake City, Utah
KSLM Salem. Oreg.

KSLO Opelousas, La.
KSLV Monte Vista, Col
KSLY San Luis Obispo, Cal.
KSMA Santa Maria, Calif.
KSMN Mason City, lowa
KSMO Salem, Mo,

KSNN Pocatsllo, lda.
KSNO Aspen, Colo.
KSNY Snyder, Tex.

KSO Des Molnes, lowa
KSO K Arkansas City, Kans.
KSON San Diego, Calif.
KS00 Sioux Falls, S.Dak.
IKSOP Salt Lake City, Utah
KSOX Raymondville, Tex.
KSPA Santa Paula. Calif
KSP) Stillwater, Okla.
KSPL Diboll, Tex

KSPT Sandnulnt. Idahu
KSRA Salmon, ldaho
KSRC Soeurru. N.Mex.
KSRO Santa Rosa, Calif.
KSRV Ontario, Oreg.

[}
KSSS Colorado Springs, Colo. 740

KSST Sulphur Springs, Tex.
KSTA GColeman, Tex.

KSTB Breekenrldne Tex,
KSTL St. Louss, Mo,
KSTN Stockton, Calif.
KSTP St. Paul, Minn.
KSTR Grand Junction, Colo.
KSTT Davenport, lowa
KSTV Stephenville, Tex.
KSUB Cedar City, Utah
KSU Memphis, Ark.
KSUE Susanvnlle. Calif.
KSUM Fairmont, Minn.
KSUN Bishee, Ariz.

KSVC Richfield, Utah
KSVN Ogden, Utah

KSVP Artesia, N.Mex.
KSWA Graham, Tex.
KSW1 Council Blufis, lowa
KSWM Aurora, Mo,
KSWO Lawton, Okla.
KSXX Salt Lake City, Utah
KSYC Yreka, Calif.

KSYL Alexandrla La.
KSYX Santa Rosa, N.Mex.
KTAC Tacoma, Wash.
KTAE Taylor, Tex.

KTAN Tucson, Ariz.
KTAR Phoenix, Ariz.
KTAT Frederick, Okla.
KTBB Tyler, Tex.

KTBC Austin, Tex.

KTCB Malden, Mo.

KTCR Minneapolis, Minn.
KTCS Fort Smith, Ark.
KTDL Farmersville, La.
KTDO Toledo, Oreg.
KTEE ldaho Falls, 1daho

I230
1000
1430
690
1420
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C.L. Location

KTEL Walla Walla, Wash.
KTEM Temple, Tex.
KTEO San Anselo, Tex.
KTER Terrell, Tex.
KTFI Twin Falls, 1daho
KTFO Seminole. Tenn.
KTFS Texarkana, Tex,
KTFY Brownfield, Tex.
KTHE Thermopolis, Wyo.
KTHO Tahoe Valley. Calif.
KTHS Berryville. Ark.
KTHT Houston, Tex.
KT1B Thibodaux, La.
KTIL Tillamook, Ored.
KTIM San Rafael, Calif.
KTIP Porterville, Calif.
KTIS Minneapolis, Minn,
KTIX Pendleton, Ore.
KTKN Ketchikan, Alaska
KTKR Taft, Calif.
KTKT Tueson, Ariz,
KTLD Tullutah, La,
KTLN Denver, Colo.
KTLO Mtn. Home. Ark.
KTLQ Tahlequah, Okla.
KTLU Rusk, Tex.

KTLW Texas City, Tex,
KTMC McAlester, Okia.
KTMN Trumann, Ark.

KTMS Santa Barbara. Calif. ]

KTNC Falls City, Nebr.
KTNM Tucumcari, N.Mex.
KTNT Tacoma, Wash.
KTOB Pentalumna, Pa.
KTOC Joneshoro, La,
KTOD Sinton, Tex.

KTOE Mankato, Minn.
KTOH Lihue, Hawaii
KTOK Oklahoma City. Okla,
KTON Belton, Tex.

KTOO Henderson, Nev,
KTOP Topeka, Kans.
KTOW Sand Spring, Okla.
KTPA Prescott, A

KTRB Modesto, Calif.
KTRC Santa Fe, N.Mex.
KTRE Lufkin, Tex.

KTRF Thief River Falls,

Minn
KTRG Honolulu, Hawali
KTRH Houston, Tex.

KTRI Sioux City, lowa
KTRM Beaumont, Tex.
KTRN Wichita Falls, Tex.
KTRY Bastrop, La.

KTSA San Antonio, Tex.

KTTR Rolla, Mo.

KTTS Springfield, Mo.
KTTT Columbus, Nebr.
KTUC Tueson, Ariz.
KTUE Tulia, Tex.
KTW Seattle, Wash.
KTWO Casper, Wyo.
KTXJ Jasper, Tex.
KTXO0 Sherman, Tex.
KTYM Inglewood, Calif,

BE Pendleton, Oreg.
BO San Antonio, Tex.
DE Oceanside, Calif.
DI Great Falls, Mont.
DL Fairway, Kan.

DU Ventura, Calif.
DY Spokane, Wash.
EN Wenatchee, Wash,
EQ Phoenix, Ariz.
GN Eugene, Oreg.

1K Hillsboro, Oreg.
Walla Walla, Wash.
A 8San Antonlo. Tex,

1 Ukiah, Ca
U Willow Sllrlllls. Mo.
Honolulu, Hawaij
Ephrata, Wash.

El Campo. Tex.

A Pendleton, Oreg.
Corpus Christi, Tex,
Siloam Springs, Ark.
M Minneapolis, Minn.
PD Tempe, Ariz.

KUPI (daho Falls, ldaho
KURA Moab, Utah

KURL Billings. Mont.
KURV Edinburg, Tex,
KURY Brookings, Oreg.
KUSD Vermillion, S.Dak,

118

Ke.

1490
1400
1840
i570

0
690

40| KWBY Scottsdale, Ariz.

C.L. Locatlon

KUSH Cushing, Okla.
KUSN St. Joseph, Mo,
KUTA Blanding, Utah

Y Palmdale, Calif.

R Holdredge, Nebr.
XL Golden Valley, Minn.
N W. Monroe, La.
Bakersfield, Calif.

L Sauk Rapids, Minn.
N Camas, Wash,

S Astoria, Ore,

R Brainerd, Minn,

K Woif Point, Nebr.
winnfield, La.
Redding, Calif.

Conway, Ark.

Las Vegas, Nev.
Vernal, Utah
Ventura, Calif.
Austin, Tex.
Cortez, Colo.

KVFD Ft. Dodge, lowa
KVGB Great Bend, Kans.
KVI Seattle, Wash.

KVIC Victoria, Tex.
KVIL Highland Park, Tex.
KVIM New tberia, La,
VIN Vinita, Okla.

VI0 Cottonwood, Ariz.
‘\;IP Redding. Calif.
\i

C-HZrOMO<Cr

KM Monahans, Tex.
LB Cleveland, Tex.
KVLC Little Rock, Ark,

RARRERX

KVLH Pauls Valley, Okla
KVLL Livingston, Tex.
KVLV Fallon, Nev.
KVMA Magnolia, Ark

MC Colorado City, Tex.
L Sonora, Callf,
A Flagstaff, Ariz.
C Winslow, Ariz,
I Coeur d*Alene, I1daho
U Logan, Utah
B Bastrop, La.
C Casper, Wyo.
D Albuquerque, N. Mex.
OE Emporia, Kans.
KVOG Ouaden, Utah
KVOL LafaYyette, La.
KVOM Morrilton, Ark.
KVON Napa, Calif.
KV0O Tulsa, Okla,
KVOP Plainview, Tex.
KVOR Colo. Springs, Colo,
KVOU Uvalde, Tex.
KVOW Riverton, Wyo.
KVOX Moorhead, Minn.
KVOY Yuma, Ariz.
KVOZ Laredo, Tex.
KVPI1 Ville Platte,
KVRC Arkadelphia, Ark.
KVRD Cottonwood, Ariz.
KVRE Santa Rosa, Calif.
VRH Salida, Colo.
RS Rock Springs, Wyo.
SA McGehee, Ark.
SF Santa Fe, N.Mex.
SH Valentine, Nebr.
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WM Show Low, Ariz.
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KWAT Watertown, S.Dak.
KWAY Forest Grove, Oreg.
KWBA Baytown, Tex.
KWBB Wichita. Kans.
KWBC Navasota, Tex.
KWBE Beatrice, Nebr.
KWBG Boone, lowa
KwBW Hutchinson, Kans.

KWCB Searcy, Ark.

KWCL Oak Grove, La. 1280
KWCO Chickasha, Okla. 1560
KWEB Rochester, Minn. 1270
KWED Seguln, Tex. 1580
KWEI Weiser, Idaho 1260
KWEL Midland. Tex. 1440
KWEW Hobbs, N.Mex. 1480
KWFA Merkle, Tex. 1500
KWFR San Angelo, Tex. 1260
KWES Eugene. Ore 1540
KWFT Wwichita Falls, Tex. 620
KWG Stockton, Calif. 1230
KWHI Brenham, Tex. 1280
KWHK Hutehinson, Kans. (260
KWHN Fort Smith, Ark. 1320
KWHO Sait Lake City, Utah 860
KWHW Altus, Okla. 1450
KWIC Salt Lake City, Utah 1570
KWIK Pocatello. Idaho 1240

San Luis Obispo, Calif. 920
b 1330

Location

L Albany, Oreg.

N Ashland, OTeg.

P Merced, Calif.

Q Moses Lake, wash.
V Douglas, Wyo,

Z Santa Ana, Calif.
J Portland, Oreg.

K St. Louis, Mo.
WKC Abilene, Tex.
KWKH Shreveport, La.
KWKW Pasadena, Calif,
KWKY Des Moines, lowa
KWLA Many, La.

KWLC Decorah, fowa
WLM Willmar, Minn.
WMT Ft. Dodge, fowa
WNA Winnemucea, Nev.
WNO Winona, Minn,
WN
w
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S Pratt, Kans.
NT Davenport, lowa

Okla.
KWOR Worland, Wyo.
KWOS Jefferson City, Mo.
KwOw Pomona, Calif.
KWPC Muscatine, lowa
KWPM West Plains, Mo.
R Claremore, Okla.
D Henderson, Tex.
E Warrenton, Mo.

F Warren, Ark.

G New Roods. La.

0 Coquille, Ores.

T Boonville, Mo.

V McCook. Nebr.

W Guthrie, Okla.
SC Puliman, Wash,
WSD Mt, Shasta, Calif.
KWSH Wewoka-Seminole,

KWSK Pratt, Kans,
KwS
KWSO Waseo, Calif.
KWTC Barstow, Calif.
KWTO Springfield, Mo.
KWTX Waco, Tex.

UN Concord, Cal.
VR Enterprise, Ores.
VY Waverly, lowa
WL Waterioo, lowa
YK Farmington, N.Mex.
YN Wynne, Ark.

YO Sheridan. Wyo,

YR Winner, S.Dak.
KWYZ Everett, Wash,

KXA Seattle, Wash.

KXAR Hope. Ark.

KXEL Waterloo, lowa

KwP
KWR
KWR
KWR
KWR
KWR
KWR
KWR
KWR
Kw
K
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KXEN Festus-St. Louis, Mo.
[}

KXEO Mexico, Mo.
KXEW Tueson, Ariz.
KXEX Fresno, Calif,
KXGl Ft, Madison, lowa
KXGN Glendive. Mont.
KXGO Fargo, N, Dak.
KXIC lowa City, lowa
KXIT Dalhart, Tex.
KXIV Phoenix, Ariz.
KXJK Forrest City, Ark.
KXKW Lafayette, La
KXL Portland, Oreg.
KXLE Ellensburn. Wash,
KXLF Butte. Mont.
KXLJ) Helena, Mont.
XLL Missoula, Mont.
KXLO Lewiston. Mont,
KXLR Little Roek, Ark.
KXLW Clayton, Mo,
KXLY Spokane, Wash,
KXO0 E] Centro, Calif,
XO0A Sacramento, Calif.
X Louis, Mo.
XOL Ft. Worth, Tex.
X0X S\ne(watar. Tex.
XRA Alexandria, Minn.
XRJ Russellville, Ark.
XRO Aberdeen, Wash.
KXRX San Jose, Calif.
KXXL Bozeman, Mont.
KXXX Colby, Kans.
KXYZ Houston, Tex.

0] KYA San Francisco, Calif.

KYCA Prescott, Ariz.
KYCN Wheatland, Wyo.
KYES Roseburg, Oreg.
KYJC Medford, Orea.
KYME Boise, Idaho
KYND Tempe, Ariz.
KYNG Coos Bay, Oreg.
KYNO Fresno, Calif.
KYNT Yankton, S.Dak.
KYOK Houston, Tex.
KYOR Blythe, Calif.
KYO0S Mereed, Calif.
KYOQU Greeley. Colo.
KYRO Potosi, Mo.
KYSM Mankato. Minn.
KYSN Colorado 8prgs.. Colo.
KYSS Missoula, Mont,
KYUM Yuma, Ariz,

waany amercicanradiahistorns com.

Oklahoma i
L Grand Junction, Colo. H
]

C.L. Location

KYVA Gallup, N,Mex,
KYW Cleveland, Ohlo
KZEE Weatherford, Tex.
KZEY Tyler, Tex.

KZIM Cape Girardeau, Mo,
KZiP Amarillo, Tex.
KZIX Fort Coliins, Colo.
KZNG Hot Springs, Ark.
KZOE Princeton, 1Il.
KZOL Farwell. Tex.
KZ00 Honolulu, Hawaii
KZOT Marianna, Ark.
KZOW Globe, Ariz,
KZUN Opportunity, Wash,
KZZN Littiefield,

VOUS Argentia, Nfld.
WAAA Winston.Salem, N.C,
WAAB Worcester, Mass.
WAAC Terre Haute, ind.

WAAM Ann Arbor, Mich.
WAAP Peoria, lll.
WAAT Trenton, N.J.
WAAX Gadsden, Ala.
WAAY Huntsville, Ala,
WABA Aguadilla, P.Rico

WABH Deerfield, Va,
WABI Bangor, Mnme
WABJ Adrian. Mich.
WABL Amite, La.
WABO Waynesboro, Miss.
WABQ Cleveland, Ohio
WABR Winter Park, Fla,
WABT Tuskegee, Ala.
WABY Abbeville, S.C,
WABY Albany, N.Y.
WABZ Albemarie, N.C.
WACA Camden, S.C.
WACB Kittanning, Pa.
WACE Chicopee, Mass.
WAC! The Dalles, Ore.
WACK Newark, N.Y.
WACL Wayeross, Ga.
WACO Wwaco, Tex.
WACR Columbus, Mliss.
WACT Tuscaloosa, Ala.
WADA Shelby, N.C.
WADC Akron, Ohlo
WADE Wadesboro. N.C.
WADK Newport. R.I.
WADM Decatur, Ind,
WADO New York, N.Y,
WADP Kane, Pa.
WADS Ansonia, Conn.
WAEB Allentown, Pa.
WAEL Mayaguez, P.Rico
WAEW Crossville, Tenn,
WAFC Staunton, va.
WAFS Amsterdam. N.Y.
WAGC Centre, Ala.

GG Franklin, Tenn,
GL Lancaster, S. C.
GM Presque [sle, Maine
GN Menomines, Mich.

GR Lumberton, N.C,

g S.C.

R
S Bishopville,
Y i N.C,

Forest City,
1K Galesburg, fIl.
IL Baton Rouge, La,
IM Anderson, S.C.
IN Columbia, Ky,
¢

R Winston- Salem, N.C.

WAKI MeMinnville, Tenn,
WAKN Aiken, S.C.
WAKO Lawrencevulle. (LR
WAKR Akron, Ohio .
WAKY Louisville, Ky.
WALA Mobile, Ala.
WALD Walterboro, 8.C.
WALE Fall River., Mass.
WALG Albany, Ga.
WALK Patchogue, N.Y.
WALL Middletown. N.Y,
WALM Albion, Mich,
WALD Humacao, P.R,
WALT Tampa, Fla.

WALY Herkimer, N.Y.
WAMD Aberdeen, Md,
WAME Miami, Fla.

WAMI! Opp, Ala.

WAML Laurel, Miss.
WAMM Filint, Mich,
WAMO Homestead, Pa.
WAMR Venice, Fla.
WAMS Wilmington, Del.
WAMYV East St. Louls, 1L
WAMW Washington. ind.
WAMY Amory, Miss,
WANA Anniston, Ala.
WANB Waynesburg, Pa.

1490
1580
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c.L. Location Ke. ,C.L. Location Ke.\C.L. Location Re. C.L. Location Ke.
WANE Ft. Wayne, Ind. 1450 | WBCH Hastings. Mich, 1220 WBUT Butler, Pa. 1050 | WCNX Middletown, Conn. 1150
WANN Annapolis, Md. 1190 | wBC1 Willlamsburg, Yo 740| WBUX Doylestown, Pa. 1570 | WCOA Pensacola, Fla, 1370
WANS Andersen, S.C. 1280 | WBCK Battle Creek, Mich, 930| WBUY Lexington, N.C. 1440 | WwCOC Meridian, Miss. 910
WANT Richmond, Va. 990 | wBCM Bay City, Mich. 1440 | WBUZ Fredonia. N.Y. 1570 | WCOF Immokalee, Fla, 1490
WANY Waynesboro, Va, 970 | wBCO Bucyrus, Ohio 1540 W BV A Waynesboro, Va. 970 | WCOG Greensboro, N.C. 1820
WANY Albany, Ky, 1390 | WBCR Christiansburg, Va. 1260 WBVL Barbourville, KY. 950 | WCOH Newnan, Ga, 1400
WAOK Atlanta, Ga, 1380 | WBCU Union, S.C. 1460 | WBVM Utiea, N.Y, 1550 | WCOJ Coatesville, Pa. 1420
WAQV Vincennes, Ind. 1450 [ WBEC Pittsfield, Mass, 1420| WBY P Beaver Falls, Pa, 1230 | WCOL Columbus, Ohio 1230
WAPA San Juan, P,R. 680 | WBEE Harvey, IlI. 1570| WBYE Calera, Ala, 1870 | WCON Cornelia, Ga. 1450
WAPC Riverhead, N.Y. 1570 | WBE) Elizabethton, Tenn. 1240 WBYG Savannah, Ga, 1450 | WCOP Boston, Mass, 1150
WAPE Jlacksonville, Fla, 690 | WBEL Beloit, Wis. 1380 wBYS Canton, Il 1560 { WCOR Lebanon, Tenn, 900
WAPF McComb, Miss. 980 | WBEN Buffalo, N.Y. 930| wBZ ‘Boston, Mass. 1030 | WCOS Columbla, 8.C. 1400
WAPG Arcadia, Fla. 1480 | WBER Moncks Corner, S. C. 950] WBZE Wheeling, W. Va, 1470 | WCOU Lewiston, Maine 1240
WAPI| Birmingham, Ala, 1070 | WBET Brockton, Mass. 1460 | WBZ1 Brazil. ind. 1380 | WCOV Montgomery, Ala, 1170
WAPL Appleton, Wis. 1570 |WBEU Beaufort, S.C. 960 | wB2ZY Torrington, Conn. 990 | WCOW Sparta, Wis. 1290
WAPQ Chattancoga, Tenn. 1150 | WBEYV Beaver Dam, Wis. 1430 | WCAI Fort Myers, Fla. 1350 | WCOY Columbia, Pa. 1580
WAPX Montgomery, Ala, 1600 | WBEX Chlllicothe, Ohio 1490 | WCAL Northfield, Minn. 770 | WCPA Clearfiold, Pa. 900
WAQE Towson, Md. 1570 WBFD Bedford, Pa. 1310 | WCAM Camden, N.J. 1810 | WCPC Houston, Miss. 940
WAQI Ashtabula, Ohio 1600 | WBFJ Woodbury, Tenn. 1540 WCAOQ Baltimore, Md. 600 | WCPH Etowah, Tenn. 1220
WARA Attleboro, Mass, 1320 |{WBGC Chipley, Fla. 1240 | WCAP Lowell, Mass, 980 | WCPM Cumberiand, Ky. 1280
WARB Covington, La. 730 | WBGS Slidell, La. 1560 WCAR Detroit, Mich. 1130 | WCPQ Cincinnati, Ohio 1230
WARD lohnstown, Pa. 1490 | WBGN Bowling Green, Ky, 1340 [ WCAT Orange, Mass. 1390 | wCPS Tarbore, N.C. 760
WARE Ware, Mass. 1250 | WBGR Jesup. Ga. 1370 { WCAU Philadelphia, Pa. 1210 | WCQAS Alma, Ge.
WARF Jasper, Ala. 1240 | WBGS Sidell, La. 1560 | WCAW Charleston, W.va. 680 | WCRA Effingham, IlI, 1090
WARI Ahbwlile. Ala. 1480 | WBHB Fitzgerald, Ga. 1240 | WCAY Cayce, S.C 620 | WCRB Waltham, Mass. 1830
WARK Hagerstown, Md. 1490 | WBHC Hambpton, S.C. 1270| WCAZ Carthage, 11l 990 | WCRE Cheraw, S.C 1420
WARM Scranton, Pa, 590 | WBHF Cartersville. Ga. 1450 | WCBA Corning, N.Y. 1350 [ WCRI Scottsboro, Ala. 1050
WARN Ft. Pierce, Fla, 1330 [ WBHM Birmingham, Ala. 1550 | WCBG Chambersburg, Pa. 1590 | WCRK Morristown, Tenn. 1150
WARD Canonsburg, Pa. 540 | WBHP Huntsville, Ala. 1230 | WCBI Columbus, Miss. 550 | WCRL Oneonta, Ala, 1570
WART Moulton, Ala. 1530 | WB1A Augusta, Ga, 1230 | wCBL Benton, Ky. 1290 | WCRM Clare, el N 990
WARU Peru, Ind. 1600 | WBIC Islip. N.Y. 540 | WCBM Baltimore, Md. 680 | WCRO Johnstown, Pa. 1230
WASA Havre de Grace, Md. 1330 [ WBIE Marietta, Ga, 1080 | wCBQ Whitehall, Mich. 1490 | WCRS Greenwood, S.C. 1450
WASK Lafayette, Ind. 1450 | WBIG Greensboro, N.C. 1470 | WCBS New York, N.Y. 880 | WCRT Birmingham, Ala. 1260
WATA Boone, N.C. 1450 | WBIL Leesburg, Fla. 1410| WCBT Roanoke Rapids, N.C. 1230 | WCRYV Washington. N.J. 1580
WATC Gaylord, Mich. 900 | wBIP Booneville, Miss. 1400 | WCBY Cheboygan, Mich. 1240 | WCRW Chicago, Iil. 1240
WATE Knoxville, Tenn. 620 |WBIR Knoxville, Tenh. 1240 [ wccC Hartford, Conn, 1290 | WCRY Macon, Ga. 900
WATH Athens, Ohlo 970 | WBIS Bristol, Conn. 1440 | WGCF Punta Gorda, Fla. 1580 | WCSA Ripley, Mass, 1260
WATK Antigo, Wis. 900 | wBIW Bedford, ind. 1340 | WCCM Lawrence, Mass. 800 | wCSC Charleston, S.C. 1390
WATM Atmore, Ala. 1590 | WBIX Jacksonvilfe Beach, WCCN Neillsville, Wis, 1870 | WCSH Portiand, Maine 970
WATN Watertown, N.Y. 1240 Fla, 1010| WCCO St. Paul, Minn. 830 | wCSI Columbus, Ind. 1010
WATO Oak Ridge, Tenn. 1290 | WBIZ Eau Claire, Wis. 1400 | WCCW Traverse Clty, Mich. 1310 [ wCS) Morris, LI 1550
WATP Marion, S.C. 1450 | WBKH Hattiesburg, Miss. 950 | wCDJ Edenton, N.C. 1260 | wCSL Cherryvilie, N. C. 1590
WATR Waterbury, Conn. 1320 | WBKN Newton, Miss. 1410| WCDL Carbondale, Pa. 1440 | WCSM Celina, Ohio 1350
WATS Sayre, 960 |WBKV West Bend, Wis. 1470 | WCDS Glasgow, Ky, 1440 [ wCSR Hillsdale, Mich, 1340
WATT Cadillac, Mich 1240 | WBLA Ellzabethtown, N.C, 1440 | WCDT Winchester, Tenn. 1340 | WCSS Amsterdam, N.Y. 1490
WATYV Birmingham, Ala, 0| WBLE Batesville. Miss. 1290 | WCEC Rocky Mount, N.C. 810 | wCST Berkeley Springs,
WATW Ashland, Wis. 1400 [ WBLF Bellefonte, Pa. 1330 WCED DuBois. Pa. 1420 i W.Va. 1010
WATZ Alpena, Mich. 1450 | WBLG Lexington. Ky. 1800 | WCEF Parksburg, W.Va, 1050 | WCTA Andalusia, Ala. 920
WAUB Auburm, N.Y, 1580 | wBLJ Daiton, Ga. 1230 | WCEH Hawkinsville, Ga. 610 | wCTC New Brunswick. N.1. 1450
WAUC Wauchula, Fla. 1310 | WBLO Evergreen. Ala. 1470| WCEM Cambridge, Md. 1240 | WCTR Chestertown, Md. 1530
WAUD Auburn, Ala. 1230 | WBLR Batesburg, 8.C. 1430 | WCEN Mt. Pleasant, Mich. 1150 [ WCTT Corbin Kr. 680
WAUG Augusta, Ga. 1050 | WBLT Bedford, Va. 1850 | WCER Charlotte, Mich. 1390 | WCTW New Gastle, Ind, 1550
WAUX Waukesha, Wis, 1510 \WBLU Salem, Va, 1480 WCFL Chicago. Iil, 1000 | WCUB Manitowoe, Wis, 980
WAVA Arlington, Va. 780 | WwBLY Segringfield, Ohie 1600| WCER Sopringfield, Vt, 1480 | WCUE Cuyahoga *"‘“l. Ohio 1150
WAVE Louisville, Ky. 970 | WBMA Beaufort, N.C. 1400 | WCFV Clifton Forge, Va, 1230 | WCUM Cumberiand, Md. 1230
WAV Dayton. Ohio 1210 | WBMC McMinnville, Tenn;, 960 WCGA Calhoun, Ga. 900 | WCVA Culpeper, Va, 1490
WAVL Apollo, Pa. 910 |{wBMD Baltimore, Md. 750 | WCGC Belmont, N.C. 1270 | WwCV| Connellsville, Pa. 1340
WAVN Stillwater, Minn. 1220 | WBME Belfast, Mo. 1230 | WCGO Chicago Hghts., 111, 1600 | WCVP Murphy, 6
WAVO Avondale Estates, Ga. 1420 i WBMK West Point, Ga. 1310| WCGR Canandaigua, N.Y., 1550 | WCVS Springfeld, 11l 1450
WAVP Avon Park, Fla. 1390 | WBML Macon, Ga. 240 WCHA Chambersburg, Pa. 800 { WCWC Ripon, Wis, 1600
WAVU Albertville, Ala. 630 {WBMT Black Mountain, N.C, 1350 { WCHB Inkster, Mich. 1440 { WCWR Tarpon Springs. Fla, 1470
WAVY Portsmouth, Va, 1350 [ WBNB Charlotte Amalie, WCHE Waestchester, Pa. 1520| WCYB Bristol, Va. 690
WAVZ New Haven, Conn. 1300 Virgin Islands 1000| WCHI1 Chillicothe. Ohlo 1350 | WCYN Cynthiana, Ky. 1400
WAWA West Allls, Wis. 1580 { WBNC Conway, N.H. 1050| WCH) Brookhaven, Miss. 1470 | WDAD Indiana, Pa. 1450
WAW K Kendallville, ind. 1570 | WBNL Boonville. Ind. 1540 | WCHK Canton, Ga. 1290 | WOAE Tampa, Fla. 1250
WAW2Z Zarephath, N.J. 1380 | WBNO Bryan., Ohto 1520 | WCHL Chapel Hill, N.C. 1360 | WDAF Kansas City, Mo, 610
WAXE Vero Beach, Fla. 1370 | WBNR Beacon, N.Y. 1260 | WCHN Norwich, N.Y. 970 | WDAK Columbus, Ga.
WAXU Georgetown, Ky. 1580 | WBNS Columbus, Ohio 1460 | WCHO Washington Court WDAL Meridian, Miss. 1880
WAXX Chippewa Falls, Wis. 1150 [ WBNT Oneida, Tenn. 1310 House, Ohlo 1250 | WDAN Danville, 111, 1490
WAYB Waynesboro, Va. 1490 |WBNX New York, N.Y. 1380 [ WCHS Charleston, W.Va. 580 | WDAR Darlington, 8.C. 1350
WAYE Dundalk, Md. 860 [ WBOB Galax, Va, 1360 | WCHV Charlottesville, Va, 1260| WDAS Philadelphia. Pa. - 1480
WAYN Rockingham. N.C. 900 | wBOC Salisbury, Md. 960 | WCIC Cambridge, Minn. 1300 | WDAX McRae, Ga. 1410
WAYR Drange Park, Fla. 550 | WBOF Virginia Beach, Va. 1550 WCIL Carbondale, Iil. 1020 | WDAY Fargo, N. Dak. 970
WAYS Charlotte, N.C. 610 [ WBOK New Orleans, La. 800 | WCIN Cincinnati, Ohio 1480 | wDBC Escanaba, Mich, 680
WAYX Waycross, Ga. 1230 | wBOL Bolivar, Tenn. 1560 | WCIT Lima, Ohio 940 | WDBF Delray Beach, Fla. 1420
WAYZ Waynesboro. Pa. 1380 | WBOP Pensacola, Fla. 980 | WCJU Columbia. Miss. 1450 | wDBJ Roanoke. Va. 0
WAZA Bainbridge, Ga. 1860 | wBOS Brookline, Mass, 1600 | WCKB Dunn. N.C. 780! wDBL Springfield, Tenn. 1590
WAZE Clearwater, Fla. 860 | WBOW Terre Haute, Ind. 1230 WCK1 Greer. 8.C 1300 | wDBM Statesville, N.C. 550
WAZF Yazoo City, Miss. 1280 | wBOX Bogalusa, La. 920 | WCKM Winnsbore, 8.C. 1250 | wDBO Orlando, Fla. 580
WAZL Hazelton, Pa. 1490 | wBOY Clarksburg, W.Va. 1400 | WCKY Cineinnati, Ohio 1530 | woBQ Dubuque, lowa 1490
WAZS Summerville, S.C. 780 | WBPR Bayamon, P.R. 1600 | wWCLA Claxton, Ga, 1470 | WDCF Dade City, Fla. 1350
WAZY Lafayetts, ind. 1410 | WBPZ Lock Haven, Pa. 1230 | wCLB Camilla, Ga, 1220 | WDCR Hanover, N.H. 1840
WBAA West Lafayette, Ind. 920 | WBRB Mt. Clemeris, Mich. 1430| WCLC Jamestown, Tenn. 1260 | wDDT Greenville, Miss. 900
WBAB Babylon. N.Y. 1440 | WBRC Birmingham, Ala, 960 | WCLD Cleveland, Mlss, 1490 | WDDY Gloucester, Va, 1420
WBAC Cleveland, Tenn. 1340 | WBRD Bradenton, Fla. 1420 | WCLE Cleveland, Tenn. 1570 | WDEA Ellsworth, Me. 1870
WBAG Burlington. N.C. 1150 | WBRE Wlikes.Barre, Pa. 1840 | WCLG - Morgantown, W.Va. 1300| WDEC Americus, Ga, 1290
WBAL Baltimore, Md. 1090 { WBRG Lynehburg, Va. 1050 | wCL) Corning, N.Y. 1450 | WDEE Hamden, Conn. 1220
WBAM Montgomery, Ala. 740 | wBR) Marietta, 0. 910 WCLO - Janesville, Wis. 1230 | WDEF Chattanooga, Tenn, 1370
WBAP Fort Worth, Tex. 570 | wBRK Pittsfield. Mass. 1340 | WCLS Columbus, Ga, 1580 | WDEH Sweetwater, Tenn. 800
820 |WBRL Berlin, N.H. 1400| WCLT Newark, Ohio 1430 | WD EL Wilmington, Del. 1150
WBAR Bartow, Fla. 1460 | WBRM Marion, N.C. 1250 | wCLU Covington, Ky. 1320 | WDEV Waterbury, Vt. 550
WBAT Marion, Ind. 1400 |wBRN Big Rapids. Mich, 1460 WCLW Mansfield, Ohio 1570 | WDEW Westfield. Mass. 1570
WBAW Barnwell, S.C. 740 | WBRO Waynesboro, Ga. 1310] WCMA Corinth, Miss 1230 | WDGL Douglasville, Ga. 1520
WBAX Wilkes.Barre. Pa, 1240 wBRT Bardstown, Ky. 1320 | wCMB Harrisburg. Pa. 1460 | WDGY Minneapolis, Minn. 1130
WBAY Green Bay, Wis. 1360 | wBRY Boonville, N.Y. 900 | wCMC Wildwood, N.J. 1230 | WDIA Memphis, Tenn, 1070
WBAZ Kingston, N,Y. 1550 | wBRW Brewster, N.Y. 1510 | WCME Brunswick, Maine 900 | wDIC Clincheo, Va, 1430
. WBBA Pittsfield, i, 1580 | WBRX Berwick. Pa. 1280| WCM 1 Ashland, 1340 | WDIG Dothan, Ala. 1450
wBBB Burlington, N.C. 920 | WBRY Waterbury, Conn. 1590 WCMN Arecibo, P.R. 1280 | WDIX Orangeburg, S.C. 1150
WBBF Rochester, N.Y. 950 | WBSA Boaz, Ala, 1300| WCMP Pine Clty, Minn, 1850 | WDIS Mt. Olive, N.C. 1430
WBBI Abingdon, Va. 1230 | wBSC Bennetsville, S.C. 1550 | WCMR Elkhart, Ind. 1270 | WOKD Kingstree, S.C. 1310
WBBK Blakely, Ga. 1260 | wBSG Blackshear, Ga. 1350 | WCMS Norfolk. Va. 1050 | WO KN Diekson, Tenn. 1260
WBBL Richmond, Va. 1480 | WBSM New Bedford. Mass. 1420| WCMT Martin, Tenn, 1410 | WDLA Walton, N.Y. 1270
WBBM Chicago, 1ll. 780 | WBSR Pensacola, Fla. 1540 | WCMY Ottawa, Il 1430 | WOLB Marshfield, Wis. 1450
WBRO Forest City. N.C. 780 |WBT Charlotte. N.C. 1110 | WCNB Cennersvilte, Ind. 1580 | WDLC Port Jervis, N.Y. 1490
WBBQ Augusta, Ga. 1340 | WBTA Batavia, N.Y. 1490 | WCNC Elizabeth City. N.C. 1240 | WOLR Delaware, Ghlo 1550
WBBR Travelers Rest, 5.C. 1580 | WBTC Uhrichsviile, 0. 1540 | WCND Shelbyvilie, Ky. : wDLM E. Moline, 1, 960
WBBT Lyons, Ga. 1340 |WBTH Williamson, W.Va, 1400 WCNF Weldon, N.C. [} WDLP Panama City, Fla. 390
WBBW Youngstown, Ohio 1240 | WBTM Danville, Va. 1330 | WCNH Quiney., Fla. 1230 | WDLT Indianola, Miss. 1380
WBBX Portsmouth "N.H 1880 | WBIN Bennington, Vt, 1370} WCNL Newport, N, H. 1010 | WO MC Otsego, Mich. 980
8 Wood River, 11" WBTO Linton, Ind, 1600 | WCNR Bloomsburg, Pa. 930 | WOMF Buford, Ga. 1460
WBBY Wood River, IlI. 590 | wgTs Bridgeport, Ala. 1480 | WCNS Canton, O. 900 | WOMG Douglas, Ga. 860
WBBZ Ponca Clty, Okla. 1230 | wBUC Buckhannon, W.Va. 1460 | WCNT Centralia, 1L 1210 | WDM) Marquette, Mich. 1820
WBCA Bay Minette. Ala. 1150 | WBUD Trenton. N.J. 1260 | WCNU Crestview, Fla. 1010 | WDMS Lynchburg, Va. 1320
WRBCB Levittown, Pa. 1490 | WBUG Ridgelarid, S.C. 1430 WCNW Hamilton, O. 1560 | WDMV Pocomoke City, Md. 540
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WHITE'S C.L Location Ke. C.L Location
WELR Roanoke, Ala, 1360 | WFLW Monticello, Ky.
WELS Kinston, N.C, 1010| WFMC Goldsboro, N.C,
WELW Willoughby, 0. 1330d | WFMD Frederick, Md,
WELY Elf. Minn. 1450 | WEMH Culiman, Ala.
WELZ Belzoni, Miss, 1460 WFMJ Youngstown, Ohio
WEMB Erwin, Tenn. 1420  WFMO Fairmont, N.C.
WEMD Easton, Md. 1460 WFM Madisonville, Ky.
WEMJ Laconia, N.H, 1490f WFNC Fayetteville, N.C.
WEMP Milwaukee, Wis. 1250 WENL No. Augusta, S.C.
WENC Whiteville, N.C. 1220 WFOB Fostoria, Ohio
WEND Edensburg, Pa. 1580 WFOM Marietta, Ga.
C.L Location Kec.| WENE Endicott, N.v. 1480 WEOR Hattiesburg, Miss,
WENG Englewood, Fla. 1530| WFOX Milwaukee, Wis.
WDNC Durham, N.C. 20| WENK Union City, Tenn. 1240 WFOY St. Augusfine, Fla.
WDNE Elkins, W.Va, 1240 WENN Birmingham, Ala, 13201 WFPA Fort Payne, Ala.
WDNG Anniston, Ala, 1450| WENO Madison, Tenn, 1430| WEPG Atlantic City, N.J.
WDNT Dayton, Tenn, 1280 fWENT Gloversville, N.Y. 1340 | WEPM Fort Valley, Ga,
WDOB Canton, Miss. 1870 | WENY Eimira, N.Y 1230 | WEPR Hammond, La,
WDOC Prestonsburg, Ky. 1310| WENZ Highland Springs, WFRA Franklin, Pa,
WDOD Chattanooga, Tenn. 1310 Va, 1450 | WFRB Frostburg, Md.
WDOE Dunkirk, N.Y. 1410) WEOK Poughikeepsie, N.Y. 1390 WFRC Reidsvillo, N.C.
WDOG Marine City, Mich. 1590| wEQL Elyria, Ohio 930 | WFRL Freeport, 1|i.
WDOK Cleveland, Ohlo 1260| WEPG S. Pittsburgh, Tenn. 910| WFRM Coudersport, Pa,
WDOL Athens, Ga. 1470 WEPM Martinsburg, W.Va, 1340| WFRQ Fremont, Ohio
WDON Wheaton, Md, 1540| WERA Plainfield, N.J. 1590 | WFRX west Frankfort, 111
WDOR Sturgeon Bay, wis. 910 WERB Garden City, Mich. [090| WFSC Franklin, N.C.
WDOS Oneonta, N.Y. 730 | WERD Atlanta, Ga. 860| WFSG Boca Raton, Fia,
WDOT Burlington, Va, 1400 | WERE Cleveland, Ohio 1300 { WF SO Pinellas, Fla.
WDOV Dover. Del. 1410, WERH Hamilton, Ala. 970| WFSR Bath, N.Y.
WDOW Dowagiae, Mlish, i WERI| Westerly, R.I. 1230 | WFST Caribou, Maine
WDQN DuQuoin, jii. 1580 WERL Eagle River, wis, 950 WFTC Kinston, N.C.
WDRC Hartford, Conn. 1360 | WERT Van Wert, Ohio 1220 | WETG London, Ky,
WDSC Dillon, s.C. 8001 WERX Wyoming, Mich. 1530 WETL Ft. Lauderdale, Fla.
wDSG Drersbure, Tenn. 1450 | WESA Charleroi, Pa, 940 | WETM Maysville, Ky,
WDSK Cieveland, Miss, 1410 | WESB Bradford, Pa. 1490 | WFTN Frankiin, N.H,
WDSL Mocksville, N, C. 1520| WESC Greenville, S.C. 660/ WFTR Front Royal, va,
WDSM Superior, Wis. 710 WESO Southbridge, Mass. 970| WFTW Ft. Walton Beach,
WDSP DeFuniak Springs, WESR Tasley, Va, 1380 Florida
Florlda 1280) WEST Easton, Pa, 1400 | WEUL Fuiton, Ky,
WDSR Lake City, Fla. 1340 | WESX Salem, Mass. 1230 WFUN Huntsville, Ala.
WDUN Gainesvliie, Ga. 1240 WESY Leland. Miss. 1580 | WEUR Grand Rapids, Mich.
WDUX Waupaca, Wis. 800 WETB Johnson City, Tenn. 790 WFVA Fredericksburg, Va.
WDUZ Green Bay. Wis. 1400 | WETC Wendell.Zebulon, N.C. 540| WFVG Fuaquay Spres., N.C.
WDVA Danville, Va, 1250 WETH st, Augustine, Fla, 1420 WEWL Camden, Tenn.
WDVH Gainesville, Fia. 980 | WETO Gadsden, Ala. 930| WFYC Alma, Mich,
WDVL Vineland, N.J. 1270| WETT Ocean City, Md. 1590 | WFY1 Mineola, N.Y.
WDWD Dawson, Ga. 9901 WETU Wetumpka, Ala. 1250( WGAA Cedartown, Ga.
wWDWS Chamnahn. i, 1400 | WETZ New Martinsville, WGAC Augusta, Ga,
WDXB Chattancoga, Tenn. 1490 West Virginla 1330 WGAD Gadsden, Ala.
WDXE Lawrenceburg, Tenn. 1370| WEUC Ponee, PR, 420 | WGAF Valdosta, Ga.
WDXI Jackson, Tenn. 1310 WEUP Huntsville, Ala, 1600 | WGAL Elizabeth City. N.C.
WDXL Lexington, Tenn. 1490 IWEVA Emporia, Va, 860 | WGAL Lancaster, Pa.
WDXN Clarksviile, Tenn. 540! WEVD New York. N.Y. 1330| WGAN Portland, Maine
WDXR Padueah, Ky. 1560 | WEVE Eveleth, Minn, 1340 | WGAP Maryville, Tenn.
WDXY Sumter, S.C. 1240| WEW St. Louis, Mo, 770| WGAR Cleveland, Ohin
WDZ Decatur, 111, 1050 | WEWO Laurinburg, N.C. 1080 | WGAS S. Gastonia, N.C.
WEAB Greer, S.C. 800| WEXL Royal Oak, Mich, 1340 | WGAT Gate City, va.
WEAC Gaffney, 8.'C. 1500 | WEYE Sanford, N.C. 1290 | WGAU Athens, Ga.
WEAD College Park, Ga. 15701 WEYY Talladega, Ala, 1580 | WGAW Gardner, Mass,
WEAG Ailcoa, Tenn. 1470| wEZB Birmingham, Ala. 1220| WGBA Columbus, Ga.
WEAL Greenshoro, N, C. 1510/ WEZE Boston, Mass. 1260 | WGBB Freeport, N.Y,
WEAM Arlington, va, 1390 | WEZJ Williamsburg, Ky. 1440 WGBC Chipiey, Fla.
WEAN Providence, R.1. 790 | WEZQ Winfleld, Ala. 1300 | WGBF Evansville, ind.
WEAQ Eau Claire, Wis. 790| WEZY Cocoa, Fla. 1850 | WGBG Greenshoro, N.C,
WEAS Savannah. Ga. 900 | WFAA Dailas, Tex. 570 | WGBI Scranton, Pa,
WEAT W, Palm Beach, Fla. 850 WFAA Dallas, Tex, 570 WGBR Goldshoro, N, C.
WEAV Plattshurg, N.Y. 960 820 WGBS Miami, Fla.
WEA Evanston, {Il. 1830} WFAB Miami, Fla, 990 ( WGCB Red Lion, Pa.
WEBB Baltimore, Md. 1360 | WFAG Farmville, N.C 1250 | WGCD Chester, S.C.
WEBC Duluth, Minn. 360| WFAH Alliance, Ohio 1310| WGCH Greenwich, Conn.
WEBJ Brewton, Ala, 1240 | WF Al Fayetteville, N.C. 1230 WGCM Gulfport, Miss.
WEBO Owego, N.Y, 1330) WFAR Farrell, Pa, 1470| WGEA Geneva, Ala.
WEBQ Harrisburg, |11, 1240 | WFAS White Plains, N.Y. (230 WGEE Indianapolis, ind.
WEBR Buffalo, N.Y. 970 | WFAU Augusta, Me. 1340 | WGEM Quincy, 1),
WEBY Milton, Fla, 1830 | WFAW Ft, Atkinson, wis. 940| WGET Gettys urg, Pa,
WECL Eau Claire, Wis. 1050 WFAX Falls Church, Va, 1220 | WGEZ Beloit, Wis,
WEDC Chicago, JIl. 1240] WFAZ Albany, Ga, 960 | WGFA Watseka, ili,
WEDO MecKeesport, Pa. 810 WFBA San Sehastion, P.R. 1460 | WGFS Covington, Ga.
WEEB Southern Pines, N.C. 940 | WFBC Greenville, S.C. 1330 | WGGA Gainesville, Ga.
WEED Rocky Mount, N.C. 1390 WFBG Altoona, Pa, 1290 | WGGG Gainesville, Fla.
WEEE Rensselaer, N.Y. 131 WFBL Syracuse, N.Y. 1390| WGGH Marion, 101,
WEEF Highland Park, 1ll. 1430| WEBM Indianapolis, Ind, (250 WGGO Salamanca, N.Y,
WEE! Boston, Mass. 390 | WFBR Balitimore, Md. 1300 | WGH Newport News, Va,
WEEL Fairfax, Va. 1310 WFBS Spring Lake, N. C. 1450 WGHB Maplewood, Minn,
WEEN Lafayette, Tenn. 1460 | WFDF Flint, Mich. 910 | WGHC ¢ on, Ga.
WEEP Pittsburgh, Pa. 1080 WFDR Manchester, Ga. 1370 WGHM Skowegan, Maine
WEER Warrenton, Va, 1250| WFEA Manchester, N, H. 1370| WGHN Grd. Haven, Mich.
WEET Richmond, Va, 1320| WFEB Sylacauga, Ala. 1340| WGHQ Kingston, N.Y.
WEEU Reading, Pa, 850 | WFEC Miaml, Fla, 1220 | WGIG Brunswick, Ga,
WEEW Washington, N.C. 1320l WFFF Columbia, Miss, 1360 | WGIL Galesburg, 1II.
WEEX Easton, Pa. 1230 WFFG Marathon, Fla. 1300 WGIR Manchester, N.H.
WEEZ Chester, Pa. 1590 | WFGM Fitehburg, Mass. 960 | WGIV Charlotte, N.C.
WEGO Concord, N.C. 1410| WFGN Gaffney, S.C. 1570 WG KA Atlanta, Ga.
WEGP Presgue Isle, Malne 1390 | wFGW Blatck Mountains, WGKR Perry, Fla.
WEHH Elmira Heights. 1010| WGKV Charleston, W. Va
Horseheads, N. Y. 1590| wFHG Bristol, Va, 980 WGL Fort Wayne, Ind.
WEIC Charleston, |1, 1270 {WFHK Pell City, Ala. 1430 WGLB Port Wash., wis,
WEIM Fitchburg, Mass, 1280 | WFHR wis. Raplds, Wis. 1320 WGLD Chardon, Ohio
WEIR Weirton, W.Va. 1430 | WFIF Milford, Conn, 1500 WGL! Babylon, N.Y.
WEIS Center, Ala. 990 | WFIG Sumter, S.C. 1290| WGMA Hollywood, Fia.
WEIL Seranton, Pa. 630 | WFIL Philadelphia, Pa. 60| WGML Hinesville, Ga.
WEKR Fayetteville, Tenn. 1240 WFIN Findlay, Ohio 1330 WGMM Millington, Tenn.
WEKY Richmond, Ky. 13401 WFIS Fountain Inn, S.C. 1600 | WGMS Wwashington, D.C.
WEKZ Monroe, Wls, 12601 WFIW Fairfleld, f11. 1890 | WGN Chicago, ill.
WELB Elba, Ala. 1850 | WEIX Huntsville, Aia. 1450 WGNC Gastonia, N.C
WELC Welch, W.Va, 1150 ( WFKN Franklin, Ky. 1220 WGNI Wilmington, N.C.
WELD Fisher, W.Va. 690 [ WFKY Frankforf, Ky. 1490 | WGNP Indian Rocks Beach,
WELE 8. Daytona, Fla. 1590 | WFLA Tampa, Fia, 970 Fla.
WELI New Haven, Conn. 960 | WFLB Fayetteville, N.C. 490{ WGNS Murfreesboro, Tenn.
WELK Charlottesville, Va. 1010/ WFLI Lookout Mtn., Tenn. 1070 WGNU Granite City, 1I,
WELL Battle Creek, Mich. 1400 wFLN Philadelphia, Pa. 900 | WGNY Newburgh, N.Y.
WELM Elmira, N.Y, 1410 WFLO Farmviile, Va 870| WGOG Walhalla, S,C.
WELO Tupelo, Miss. 580 | WFLR Dundee, N.Y. 1570| WGOH Grayson, Ky,
WELP Easley, 8.C. 1360 | WFLS Frederleksburg, Va, 1350 WGOK Mobile, Ala,
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. C.L. Location
WGOL Goldshoro, N.C.
WGOO Georgetown, S. C.
WGOV Valdosta, Ga.
WGPA Bethlehem, Pa,
WGPC Albany, Ga,

WGR Buffaio, N.Y,

WGRA Cairo, Ga.

WGRB Greensburg, Ind. I
WGRD Grand Rapids, Mich.
WGRF Apuadella, P.R.
WGRM Greenwood, Miss.
WGRO Lake City, Fla.
WGRP Greenville, Pa,
WGRYV Greeneville, Tenn,
WGRY Gary, Ind.

WGSA Ephrata, Pa.

WGSB Geneva, 1II.

GS

GSM Huntington, N.Y.
WGSR Millen, Ga.
WGST Atlanta, Ga.
WGSV Guntersville, Ala.

GSW Greenwood, S.C.
WGTA Summerville, Ga.

GTC Greenville, N.C.

GTL Kapnapolis, N.C.

GTM Wwilson, N.C.

G Georgetown, S.C.

G Cypress Gardens, Fla.
New Port Richey, Fla.
Decatur, Ga.

North Augusta, S.C.
Bangor, Maine
Geneva, N.Y,
Greenville, Miss.
Selma, Ala,
Asheboro, N.C.
chenectady, N.Y.
Greenviile, Ala.
Fountain City, Tenn.
Madison, Wis.
Baxley, Ga.
Halfway, Md.

Rogers City, Mich,
Shelbyvilie, Tenn.
Rochester, N.Y.
Haines City, Fla.
P Hopewell, va,

R Ciarksburg, w.va.
$ Louisville, Ky,

T Philadelphia, Pa.
V Haverhiil, Mass.
W Weston, W.Va.

Y New Britain, Conn.
Z Troy, N.Y.
Kansas City, Mo,
Selma, Ala.
Canton, Ohio
Rock island, 11l.
Harrisonburg, Va.
Sheboygan, wis.
Harrodsburg, Ky,
Tampa, Fla.
Memphis, Tenn.
Harriman, Tenn.
Anderson, |nd.
Appleton, Wis,
Waynesville, N.C.
Sparta, |ll.
Spartanburg, S.C.
ithaca, N.Y.
Houghton, Mich,
Boston, Mass.
Olean. N.Y.
McKenzie, Tenn.
Portsmouth, N.H.
Rochester, N.Y.
Martinsville, Va.
Syracuse, N.y.
Stuart, Va,

Foley, Ala.
Memphis. Tenn.
Riveria Beach, Fla,
Benton Harbor.St.
Joseph, Mich.
Houghton L., Mich.

Hillsville, Va,
Montgomery, Ala.
Griffin, Ga.
Portsmouth, va.
Medford, Mass.
Providence, R.I.
Galiatin, Tenn.,
Dayton, Ohio
Mooresville, N.C.
Danville, Ky.
Bluefield, wW.Va.
New Bern, N.C.
Oriando, Fla.
Zanesville, Ohio
Greensburg, Pa.
Matawan, W.Va.
K Cieveland, Ohio
KP Hendersonviile, N.C.
WHKY Hickory, N.C.
WHLB Virginia, Minn.
WHLD Niagara Faiis, N.Y.
WHLF South Boston, va.
WHLI Hempstead, N.Y.
WHLL Wheeling, W.Va.
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Location

LM Bloomsburg, Pa.
LN Harlan, Ky.

LO Akron, Ohie
Centerville, Tenn.
Port Huron, Mich.
Huntington, Ind.
Anniston, Ala.
Gaithersburg. Md.
Howell, ieh.
Northampton,
New York, N.Y.
Henderson, N.C.
McComb, Miss.
Des Moines. fowa
San Juan, P.R.
Philadeiphia, Miss.
Canton, Ohio
Lancaster, Ohio
Allentown, Pa.
New York. N.Y.
Centerville, Ind.
0 Orlando, Fla.
Hopkinsville, Ky.
Decatur, Ala.
Campbell, Ohlo
Houlton, Maine
Clinton, 111,
arrisburg. Pa.
Belton. S.C.

High Point, N.C.
Winchester, Va.
Hartselle, Ala.
Ann Arbor, Mich.
Elizabethtown, Pa.
Hartsville, S.C.
Wilmington, N.C.
Hayward, Wis.
Hattiesburg. Miss.
Holland, Mich.
Asbury Park-
Eatontown, N.J.
Cookeville, Tenn.
Hudson, N.Y.
Reading, Pa.
Huntington, Pa.
Anderson, Ind.
Wausau, Wis.
Hendersonville, N.C.
Hanover, Pa.

Hyde Park, N.Y.
Rutland, Vt.
Princeton, N.J.
Roanoke, Va.
Carlisle, Pa,
Springfleld. Mass.
San Juan, P.R.
Williamston, N.C.
Madison. Wis.
Macon, Ga.
Indianapolis, Ind.
Philadelphia, Pa.
Jackson, Mich.
Baton Rouge, La.
Poynette, Wis.

V Belleville, 1.

CIZOOMBZO

N
C Bridgeport,

Norwich, Conn.
Scranton, Pa.
Salisbl;’ry. Md.

Malone, N.Y.
Biddeford, Maine
Fayettoville, N.C.
Elizabethtown, Ky.
Indianapolls, Ind.
Elkin, N.C.

Indianapolis, Ind.
Gouverneur, N.Y,
Homestead, Fla,
N Atlanta. Ga.

C Bogalusa,

Y Evansville, Ind.
St. Louis, Mo.
Danville, Va.
Boston, Mass.
Cambridge, Ohlo
Willimantic, Conn.
WilkessBarre, Pa.
Urbana, 111,
Wilmington, Del.
Frankfort. Ind.
Lansing, Mich,
.St. Petersborg Beach,

Lima, Ohio

Winder, Ga.

Michigan City, (nd,
Va.

[l s o = i Y tat ]
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Charlottesville,
Winehester. Va.
Chieago, Il1.
Brookfield, Conn,
Manchester. Conn.
G Dayton. Ohio

1 Murphysboro, 11l
NK Fort Myers, Fla.
WINN Louisville, Ky.

seeesesesss
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DECEMBER, 1964

Florida !

Ke.|C.L. Locatlon
550| WINQ Tampa, Fla.
1410 WINR Binghamton, N.Y.
640| WINS New York, N.Y.
1570 WINT Winter Haven, Fla.
1450 | WINU Highland Park, 11l
1300| WINX Rockville, Md.
1390| WINY Putnam, Conn.
1150] WINZ Miami, Fla,
1850 WINU Highland, 1Il.
1400 WiOD Miami, Fla.
1050 W10l New Boston, Ohio
890 WIOK Normal, I1il,
1250 | WION lonia. Mich.
1040 | WIOS Tawas City, Mich,
870| WIOU Kokomo, Ind.
1490| WIP Philadeiphia, Pa.
1060 | WIPC Lake Wales, Fla.
1320| WiIPR San Juan, P.R.
600| WIPS Ticonderoga, N.Y.
1480 | WIRA Fort Plerce, Fla.
930| WIRB Enterprise, Ala.
990 | WIRC Hickory, N.C.
1230| WIRD Lake Placld, N.Y.
800 WIRE Indianapolis. tnd.
1830| WIRJ Humboldt, Tenn.
1340 | WIRK W. Palm Beach, Fla.
1520 WIRL Peoria. il
580 | WIRO lronton, Ohio
1390 | WIRV Irvine, Ky.
1070 | WIRY_ Plattsburg, N.Y.
610| WIS Columbia, S.C.
860 | WISA lsabelia, P.R.
1600 | WISE Asheville, N.C.
1600 | WISK Americus, Ga.
1450 | WISL Shamokin, Pa.
1490 | WISM Madison, Wis.
910) WISN Milwaukee, Wis.
12301 WISO Ponee. P.R.
1450 | WISP Kinston, N.C.
WISR Butler, Pa.
1410 | WIST Charlotte, N.C.
1400 | WISV Virougua, Wis.
1230 | WISZ Glen Burnie, Md.
1240 | WITA San Juan, P.R.
1150 | WITH Baltimore, Md.
1470 | WITL Lansing, Mich.
1230 | WITN Washington, N.C.
1600| WITY Danville, 11I.
1280 | WITZ Jasper, In
950 | WIVE Ashland, Va,
1000 WiV1 Christiansted, V.I.
1850 | WIVK Knoxville, Tenn.
9(0| WIVV Vieques, P.R.
960 | WIVY Jacksonville, Fla,
560 WIXK New Richmond, Wis.
740 | WIXN Dixon, UL
900 | WIXX Oakland Park, Fla.
1310 WIYN Rome. Ga,
1280 | WIZE Springfield, Ohio
1070| wi12ZS Henderson, N.C.
990 WI1ZZ Streator, IlI,
1450 ) WIAB Westbrook, Me,
1300 | WJAC Johnstown, Pe.
1240| WIAG Norfolk, Nebr.
1260 | WIAK Jackson, Tenn.
580 | WJAM Marion, Ala,
950 | WIAN Ishpeming, Mich.
600| WIAQ Jackson, Miss.
£290 | WIAR Providence, R.l.
1310| WJAS Pittsburgh. Pa.
1400 | WJAT Swainsboro, Ga.
1320| WIAX Jacksonville, Fla,
1330 WiAY Mullins, S.C.
1490 | WIAZ Albany, Ga.
1400 | WIBB Haleyville, Ala.
1600 | wIBC Bloomington, Iil.
1400 | WIBD Salem, III.
1310 | WIBK Detrolt, Mich.
1540 | WIBL Holland, Mich.
970 | WIBM Jerseyvllile, 111,
1490 | WJBO Baton Rouge, La.
810| WJBS Deland, Fla.
1230 WICD Seymour, Ind.
1430| WICM Sebring, Fla.
970 | WICO Jackson, Mich
1490 | WICW Johnson City, Tenn.
1490 | WIDA Quiney, Mass.
1410 (| WIDB Thomasville, Ala.
820 WIDX Jackson, Miss.
1430 | WIDY Sallsbury. Md.
1580 | WIEF Grand Rapids, Mlch,
1090 | WIEH Gallipolis, Ohio
1270 ( WIJEJ Haperstown, Md.
1400| WIEM Valdosta. Ga.
980| WJER Dover, Ohio
580 | WIES Johnston, S.C.
1450 WIET Erle, Pa.
1570 WIFC Jofferson City, Tenn.
1320| WIHO Opelika, Ala.
WIJIG Tullahoma, Tenn.
1590 | WIIL Jacksonvliile, 111,
150 | WIIM Lansing, Mich.
300| WJJC Commerce, Ga.
1420 | WJJD Chieago, I,
00| WJJL Niagara Falls, N.Y.
1400| WJIJM Lewisburg, Tenn.
560 \VVIH.Z Mount Holly, N.J.

B Detroit. Mich.
WILD Homewood, Ala.
WILE Smithville. Tenn.
WJLK Asbury Park, N.J.
WILS Beckley, W.Va,
WIMA Orange, Va,

Ke.|C.L. Location Ke.
1010 [ WIMB Brookhaven, Miss. 1340
680| WIMC Rice Lake, Wis. 1240
1010 WIMO Cleveland Hgts., Ohio 1490
1360 | WIMR New Orleans, La. 90
1510| WIMS I1ronwood. Mic 630
1600| WIMW Athens, Ala, 730
1350 | WIMX Florencs, 8.C. 970
940 | WINC Jacksonville, N.C. 1240
1510 WINO W. Palm Beach, Fla, 1230
610 WJOB Hammond, Ind. 1230
1010 | WJOE Port Joe, Fla, 1080
1440 WJOI Florence, Ala. 1340
1430 | WJOL Joliet, 111, 1340
1480 | WJON St. Cloud. Minn. 1240
1350| WJOR South Haven, Mieh.

610 WJOT Lake City, S.C. 1260
1280 | WJOY Burlington, Vt. 1230
940 | WIPA Washington, Pa. 1450
1250| WIPD 1shpeming, Mich. 1240
1490 | WIPF Herrin, (Il. 1340
600 | WIPG Green Bay, 1440
630 WIPR Greenville, Miss. 1330
920 WIPS Evansville, Ind. 1330
1430| wWJQS Jackson, Miss. 1400
740 | WIR Detroit, Mich. 760
1290 WIRC Joliet, il 1510
1290 | WIRD Tuscaloosa, Ala. 1150
1230 | WIRI Lenoir, N.C. ]
1550 | WIRL Rockford, 111, 1150
1340 | WIRM Troy, N 1390
560 | WIRZ Newark, J. 970
1390 | WISB Crestview, Fla. 1050
1310| WISO Jonesboro, Tenn. 1590
1390 { WITN Jamestown, N.Y. 1240
1480 WITO Bath, Me. 730
1480 WIUD St. Johns, Mich, 1580
(130 ] WIUN Mexico, Pa. 1220
1260 | WIVA South Bend, Ind. 1580
1230 | Wiw Cleveland, Ohio 850
680 | WIWL Georgetown. Del. 900
1240 | WIWS South Hill, Va. 1370
1360 | WIWT Demopolis, Ala. 1350
1590 | WIXN Jackson, Miss. 1450
1140 | WIZM Clarksville, Tenn. 1400
1230 | WKA1 Macomb, 1l 1510
1010| WKAJ Saratoga Springs,

930 N.Y. 900
980 | WKAL Rome, N.Y. 1450
990 | WKAM Goshen, ind. 1460
1430 | WKAN Kankakes, 1H. 1320
970 | WKAP Allentown, Pa. 1320
860 WKAQ San Juan, P.R. 80
1370 WKAR East Lansing, Mich. 870
1050| WKAT Miami Beach, Fla. 1360
1590 | WKAY Glasgow, Ky. 1490
1460 | WKAZ Charleston, W.Va. 9
1520 ) WKBA Vinton, Va. 1550
1360 | WKBC N. Wilkesboro, N.C. 810
1340| WKBH La Crosse, Wis, 1410
1450 | WKBJ Milan, Tenn. 1600
1250 | WKBK Keene, N.H. 1220
440 | wKBL Covington, Tenn. 1250
850 WKBN Youngstown, Ohio 570
780 | WKBO Harrisburg, Pa. 1230
1460 | WKBR Manchester, N.H. 1250
1310| WKBYV Richmond, Ind. 1490
970 | WKBW Buffalo, N. Y. 1520
1550 | WKBX Winston-Salem, N.C. 1500
920 | WKBZ Muskegon, Mich. 850
1320| WKCT Bowling Green, Ky. 930
800 | WKCW Warrenton, Va. 1420
930| WKDA Nashvitle, Tenn. 1240
1280 | WKDE Altavista, Va. 280
960 | WKD K Newberry, 8.C. 1240
1230| WK DL Clarksdale, Miss. 1600
1230| WKDN Camden., N.J. 800
1350 | WKDX Hamiet, N. C, 1250
1500 | WKEE Huntington, W, Va, 800
12 WKEI Kewanae, 111, 1450
1480 | WKEN Dover, Del. 1600
1150 | W KER Pompton Lakes, N.J. 1500
1490| WKEU Griffin, Ga. 1450
1390| WKEY Covington, Va, 1840
960 WKFD Wickford, R.1. 1370
1510 | WKFE Yauco, P.R. 1550
910 | WKGN Knoxville, Tenn, 1340
1300 | WKHM Jackson, Mich. 970
630 WKIC Hazard, Ky. 390
620 WKID Urbana, Il1. 1580
1470 WKIG Glenville, Ga. 1580
1280 WKIK Leonardtown, Md, 1870
990 | WKIN Kingsport, Tenn. 1320
1240 | WKIP Poughkeepsle, N.Y. 1450
1150 | WKIS Orlando, Fla, 740
1450 | WK1X Raleigh, N.C. 850
1570 | WKIZ Key West, Fla. 1500
1400 | WKJB Mayaguez, P.R. 710
1480 WKJG Fort Wayne, Ind. 1880
1400 | WKJK Granite Falls, N. C. 1580
740 | W KJR Muskegon, Mlich. 1520
1550 WK 118 1580
1240 | WK . 860
1270} WK 1570
1160 WKLA Ludington, Mich. 1450
1440 | WKLC St. Albans. W.Va 1300
1490 ( WKLE Washington. Ga. 1370
1460 | WKLF Clanton, Ala. 80
1400 | WKLK Cloquet. Minn. 1230
1400 | W KLM Wilmington, N.C. 980
1480 | WK LO Louisville, Ky. 1080
1440 WKLP Keyser, W, Va, 1390
560 | WKLU Brunswick, Ga. 790
1840 | WKLV Blackstone, Va. 1440

waany amaricanradiohictiaons cam

C.L. Location

WKLX Paris, Ky.

WKLY Hartwell, Ga.

KLZ Kalamazoo, Mich.
C Roaring Sprgs., Pa.

Flint, Mich.

Dearborn, Mich.

Kalamazooe, Mich.

Blountstown, Fla.

Kings Mtn., N.C.

Keene, N.H.

Saginaw. Mich.

Kingston, N.Y.

Hopkinsville. Ky.

Sunbury, 'Pa.

Binghamton, N.Y.

Ocala, Fla.

V Wellston, Ohio

W Madison, Wis.

X Framingham. Mass.

Y Bluefield, W.Va.

Z Koseiusko, Miss.

A New Kensington, Pa.

R Kalamazoo, Mich.

T Kingsport, Tenn.

C Cincinnati, Ohio

G Mobile, Als

K Murphy, N.C.

M Columbia. Tenn.

0 Cairo, IIl.

S Waukegan, 1l

T Cortland, N.Y.

W Cartersville. Ga.

Z 0i) City, Pa.

B Milford. Del.

C Kershaw, 8.C.

K W, Jefferson, N.C.

N Jamestown, N.Y.

R Pulaski, Tenn.

Pa.

C Charlotte, N.C.

G Thomasville, Ga.

J Farmington, Maine

Q South Paris, Maine

S Sheboygan, Wis.

X Atlantic Beach, Fla.

Y LaCrosse, Wis.

L Cullman, Ala.

A Lewistown, Pa.

M San Juan, P.R.

T Brattleboro, VL.

F Key West, Fla.

K Wheeling, W.Va.

S Roeky Mount, Va,

L Coneord, N.H.

V Knoxville, Tenn.

Y Sarasota, Fla.

Oklahoma City, Okle.

B Padueah, Ky.

E Bristol, Tenn,

N Rio Pledras, P.R.

0 Caro, Mich.

R Keyser, W.Va,

W Louisville, Ky.

| Casey, Ill.

Kalamazoo, Mieh.

Nashvilfe, Tenn.

Danbury, Conn.

LaFollette, Tenn.

La Grange, Ga.

Lakeland, Fla.
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Lewiston, Maine
Lancaster, Pa,
Lexington, Ky.
Rome, Ga.

Athens, Tenn.
Jacksonville, N.C.
Conway, 8.C.

U Laurel, Miss.

V Grand Rapids, Mich.
W Lawrenceville, Ga.
Y Musele Shoals, Ala.
A Gainesville, Ga.

B Carroliton, Ga.

C Muneie, .Ind.

E Leesburg, Fla.

G Laurens.
H Mattoon, IIl.

“p1pTvZZTROMOOO

| Denham Springs, La.
J Bowling Green, Ky.
K DeKalb, 11l

L Stevens Polnt, Wis.
N Lebanon, Ky.

g Lebanon. Pa.
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Centerville, Miss.
Z Banfor, wllm
LCB Moulton, Ala,
WLCK Secottsville, Ky.
WLCM Lancaster. S.C.
WLCN Laurensburg, N.C.
WLCO Eustis, Fla.
WLCS Baton Rouge, La.
WLCX LaCrosse, Wis.
LCY St. Petersburg, Fla.
LDB Atlantie Clity, N.J.
LDS Jacksonville, {11,
LDY Ladysmith, Wis.
WLEA Hornell, N.Y.
WLEC Sandusky, Ohio
WLEE Richmond, Va.
WLEF Greenwood, Miss.
WLEM Emporium, Pa.
WLES Lawrenceville, Va.
WLET Toceoa, Ga.
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C.L. Locatlon

WLEW Bad Axe, Mich.
WLFA Lafayette, Ga.
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. N.Y.
J Shelbyville,Tenn,
K Newport, Tenn.
L Lenoir City, Tenn,
P Kenosha, wis.
Q Mobile, Ala.
S 0ld Saybrook, Conn.
V Livingston, Tenn.
Z Lake Worth, Fla,
KM Three Rivers, Mich.
KW Providence, R.I.
LE Raleigh, N.C.
LH Lowell, Mass.
LY Wilson, N.C.
NC Laurinburg, N.C.
M) Jackson, Ohio
NA Peekskill, N.Y,
NG Sag Harbor, N.Y.
NH Laconia, N.H.
0OA Braddock., Pa.
0B Portland, Maine
0C Munfordville, Ky.
0D Pompano Beach, Fla.
OE Leaksville, N.C.
F Orlando,
G Logan, W.Va.
H Prineston, W.Va,
| LaPorte, Ind.
K Memphis, Tenn.
L Minneapolis, Minn,
N Lincolnton, N.C.
R Thomasville, Ga.
S Asheville, N.C.
U Louisville, Ky.
LOW Aiken, S.C.
LOX Biloxi, Miss.
LPM Suffolk, Va.
II:PO LaSalle, 111,
L
L
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P8 Lehighton, Pa.
S Chicago, 11].
SB Copper Hill, Tenn.
LSC Loris, S.C.

LSD Big Stone Gap, Va.
LSE wallace, N.C.

LSH Lansford, Pa.

LSt Pikeville, Ky.

LSM Louisville,

LSV wellsville, N.Y.
LIC Gastonia, N.C.

LTN Littleton. N, H.
LUV Loves Park, MI.
II:VA Lynchburg, Va.
L

EELETEELEEEEEEEES

UX Baton_Rouge, La.
VN Nashville, Tenn.
LW Cincinnati, Ohio
LWO (V.0.A.).
Marathon, Fla.
LWO (V.0.A.)

LYB Albany, Ga.

LYC williamsport, Pa,
LYN Lynn, Mass.

LYO New Orleans, La,

AB Munising, Mich,

AC Netter, Ga.

AD Madison, Wis.

AF Madison, Fla.

AG Forest, Miss,

Al State College, Pa,
AK Nashville. Tenn,
AL washington, D.C.
AM Marinette, Wis,
AN Mansfield, Ohio
AP Monroe, N.C.
AQ Chicago, IIL.
AS Springfield, Mass.
AT Lansing, Mich.
AX Grand Rapids, Mich.
AY Springfield, 1lI.
AZ Macon, Ga,
BA Ambridge, Pa.
BC Macon, Miss,
BD Peoria, 1II.
gG Richmond. Va,
B8

B8

B8

B8

B8

B8

B8

B
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M Mlam! Beach, Fila.
N Petoskey, Mich.

0 Auburn, N.Y.

R Jacksonville, Fla.
$ Unlontown, Pa.

T Shenandoah, Pa.
Memphis, Tenn.
New York, N.Y.
Church Hill. Tenn,
McKeesport, Pa.
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C.L. Locatlon

WMDC
WMDD Fajardo, P.R.
WMDN Midland, Mich.
WMEG Eau Gallie, Fla.
WMEK Chase City, Va,
WMEL Pensacola, Fla.
WMEN Tallahassee, Fla.
K WMEV Marion, Va,
¢ |WMEX Boston, Mass,
1340 | WMFC Monroeville, Ala.
1590 | WMFD Wilmington, N.C.
1230 | WMFG Hibbing, Minn,
{190 | WMFJ) Daytona Beach, Fla.
1580 | WMFR High Point, N.C.
1270 | WMGA Moultrie, Ga,
730 | WMGR Bainbridge, Ga,
1050 | WMGS Bowling Green, Ohio
1360 | WMGW Meadville, Pa.
1420 | WMGY Montgomery, Ala.
930 | WMID Atiantic City, N.J.
(380 | WMIE Miami, Fla,
1510 WMIK Middlesboro, Ky.
990 | WMIL Milwaukee, Wis.
570 WMIN Mpls.-St. Paul, Minn.
1400 WMIQ Iron Mountain, Mich.
1350 | WMIR Lake Geneva, Wis.
1300 | WMIS Natchez, Miss,
1280 | WMIX Mt. Vernon, I
1420 | WMJM Cordele, Ga,
1600 | WMKR Millinocket, Me.
1350 | WMLF Pineville, Ky.
1550 | WMLO Beverly, Mass.
1310 WMLS Sylacauga, Ala.
1150 | WMLT Dublin, Ga.
980 | WMMB Meibourne, Fla.
1490 | WMMH Marshall, N.C.
950 | WMMJ Lancaster, N.Y.
1230 | WMMM Westport, Conn.
1490 | WMMN Fairmont, W.Va,
1540 | WMMW Meriden, Conn.
1340 | WMNA Gretna, va.
1330 | WMNB No. Adams, Mass.
1050 | WMNC Morganton, N.C.
730 [ WMNE Menomonie, Wis.
1380 { WMNI Columbus. Ohio
1350 | WMNS Qlean, N.Y.
1300 WMNT Manati, P.R.
1490 | WMNZ Montezuma, Ga.
1460 | WMOA Marietta, Ohio
1220 | WMOC Chattanooga, Tenn.
1150 | WMOD Moundsville, W.Va.
890 | WMOG Brunswick, Ga.
1400 WMOH Hamilton, Ohio
1570 | WMOK Metropolis. (1],
1220 | WMON Montgomery, W.Va,
1400 | WMOP Ocala, Fla.
1410 WMOR Morehead, Ky.
900 | WMOU Berlin, N H.
1270 | WMOV Ravenswood, W.Va.
600 | WMOX Meridian, Miss,
700 ( WMOZ Mobite, Ala,
1370 | WMPA Aberdeen. Miss.
1400 [ WMPC Lapeer., Mich.
1520 | WMPL Hancock, Mich,
590 | WMPM Smithfield, N.C,
1550 WMPO M|ddlenurt-Pume|||'tIJy,
0
1360 |wMPP Chicago Heights, 1.
WMPS Memphis, Tenn.
1040 WMPB So. Williamsport, Pa,
WMQM Memphis, Tenn.
1180 { WMRB Greenville, S.C.
1250 | WMRC Milford, Mass.
1050 | WMRE Monroe, Ga.
1360 | WMRF Lewistown, Pa,
940 | WMRI Marion, [nd.
1400 | WMRN Marion, Ohie
1360 | WMRO Aurora,” 111,
1550 | WMRP Flint, Mich,
1230 | WMRR Marshall, Mich.
860 | WMSA Massena, N.Y.
1450 | WMSG Oakland, Md
1300 | WMS) Sylva, N.C.
630 | WMSK Morganfield, Ky.
570 | WMSL Decatur, Ala.
1400 | WMSR Manchester, Tenn.
1060 | WMST Mt. Sterling, Ky.
670 | WMT Cedar Rapids, lowa
1450 | WMTA Central City, Ky.
1010 | WMTC Vancleve. Ky.
1480 | WMTD Hinfon, W. Va.
970 [ WMTE Manistee, Mich.
940 | WMTL Leitchfield, Ky.
1460 | WMTM Moultrie, Ga,
1400 [ WMTN Morristown, Tenn.
1470 | WMTR Morristown, N_J.
1380 | WMTS Murfreesboro, Tenn,
1450 | WMUS Muskegon, Mich,
1110 | WMUU Greenviile, S.C.
740 | WMV A Martinsville, va,
1490 | wMVB Millville, N.).
13401 wMVG Milledgeville, Ga.
1380 | wMVO Mt. Vernon, Ohic
9 WMVR Sidney. Ohio
1530 | WMWM Wilmington, 0.
790 | WMYB Myrtle Beach, s.C.
570 | WMYN Mayodan, N.C.
1260 | WMYR Ft. Myers, Fla.
1360 WNAB Bridgeport, Conn.

C.L. Locatlon

WNAC Boston, Mass, ™
WNAD Norman, Okia,
WNAE Warren, Pa,
WNAG Grenada, Miss.
WNAH Nashville, Tenn,
WNAK Nanticoke, Pa,
NAM Neenah, Wis,
NAR Nerristown, Pa,
NAT Natchez, Miss,
NAU New Albany, Miss.
NAV Annapelis, Md,
NAX Yankton, S.Dak.
NBC New York, N.Y.
NBF Binghamton, N.Y,
NBH New Bedford, Mass.
NBP Newburyport, Mass.
NBS Muiray, Ky.
NBT Wellsboro, Pa.
NBZ Saranac Lake, N.Y.
NCA siler City, N.C.
NCC Barnesboro, Pa,
NCG N. Charleston, S.C.
NCO Ashland, Ohio
N Daytona Beach, Fla.
N Syracuse, N.Y.
N South Bend, Ind.
N Indianapolis, Ind.
NEB Worcester, Mass.
NEG Taccoa, Ga.
NER Live Oak. Fla.
NES Central City, Ky,
NEW New York, N.Y.
NEX Macon, Ga.
NGA Nashville, Ga.
NGO Mayfield, Ky.
C New Haven, Conn.
Cheektowaga, N.Y.
recibo, P.R.
iles, Mich.
iles, Ohio
ammonton,
ewark, N.J.
eon, Ky.
ew London, Conn.
Norwalk, Conn,
Evanston, 1II.
Newton, N.C.
Newton, N.J.
Warsaw, Va.
New Orleans, La.
Naflas. Fla.
Raleigh, N, C.
Columbia. S.C.
Chattanooga, Tenn.
Newport, Ky.
Norfolk, Va,
High Point, N.C.
York., Pa.
Knoxvllle, Tenn.
New Orleans, La.
Tusecaloosa, Ala.
Lansdale, Pa.
Grundy, Va,
Woonsocket, R.I.
Newark, Del.
Narrows, Va.
Laurel, Miss,
Valparaiso- Niceville,
Florida
Tazewell, Tenn.
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Norton. Va.
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WOCK Okeechobee, Fla.
DY Bassett, Va.

HI E. Liverpool. Ohio
HO Toledo, Ohio

HP Bellefontaine, Ohio
HS Shelby, N.C.

. lowa

Oouglas, Ga.
Winter Garden, Fla
Charleston, S.C.
Jackson, Miss.
Meridian, Miss.

WOKS Columbus, Ga.
WOKW Brockton, Mass.
WOKY Milwaull:lea. Wis.

WOL Washington, D.C.
WOLD Marion, Va.
WOLF Syracuse, N.Y,
WOLS Fiorence, S. C.
WOM!I Owensboro. Ky.
WOMN Decatur, Ga.
WOMP Bellaire, Ohio
WOMT Manitowoe, Wis.
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WONA Winona, Miss,

wway americanradiohistory com

Ft. walton Beh., Fla,

Ke.
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680 |
40

C.L. Location Ke.
WOND Pleasantville, N.J. 1400
WONE Dayton, Ohio 80
WONN Lakeland, Fia. 1230
WONS Tallahassee, Fla. 1410
WONW Deflance, Ohio 1280
WO00D Grand Rapids. Mich. 1300
WOOF Dothan, Ala, 560
WOOK Washington, D.C. 1340
WO0O0O0 Deland, Fla, 1310
WOOW Greenville, N.C. 1340
WOPA Oak Park, III. 1490
WOPt Bristol, Tenn. 1490
WOR New York, N.Y. 710
WORA Mayaguez, P.R. 760
WORC Worcester, Mass. 1310
WORD Spartanburg, S.C. 910
WORG Orangeburg, S.C. 1580
WORK York, Pa. 1350
WORL Boston, Mass. 950
WORM Savannah, Tenn. 1010
WORT New Smyrna Beach,
Florida 1550
WORX Madison. Ind. 1270
WOSC Fulton, N.Y. 1300
WOSH Oshkosh, Wis. 1490
WOSL Kissimmee, Fla. 1220
WOSU Columbus, Ohio 820
WOTR Corry, Pa, 1870
WOTT watertown, N.Y, 1410
WOTW Nashua, N.H. 900
WOoUB Athens, Ohio 1340
WOVE Welch, W.Va, 1340
WOW Omaha. Nebr. 590
WOWL New Albany, Ind. 1570
WOWL Florence, Ala. 1240
WOWO0 Ft, wayne, ind 1190
WOWW Naugatuck, Conn, 860
WOWY Clewiston, Fla 500d
WOXF Oxford, N.C. 1340
WOZK Qzark, Ala. 900
WPAB Ponce, P.R 550
WPAC Patchogue, N.Y, 1580
WPAD Paducah, K 450
WPAG Ann Arbor, Mich, 1050
WPAL Charleston, S.C. 30
WPAM Pottsville. Pa, 1450
WPAP Fernandina Beach,
Florida 1570
WPAQ Mount Airy, N.C. 40
WPAR Parkersburg, W.Va. 1450
WPAT Paterson, N.J. 930
WPAX Thomasville, Ga. 1240
WPAY Portsmouth, Ohio 1400
WPAZ Pottstown, Pa, 1370
WPBC Minneapolis, Minn. 980
WPCC Clinten, S.C. 1400
WPCF Panama City, Fla. 1430
WPCO Mt. Vernon, Ind. 1590
WPDM Potsdam, N.Y, 1470
WPDQ Jacksonville, Fla. 600
WPDR Portage, Wis. 1350
WPDX Clarksburg, w.va. 750
WPEG Winston-Salem, N,C. [550
WPEH Louisville, Ga. 1420
WPEL Montrose, Pa. 1250
WPEN Philadelphia, pPa, 950
WPEQ Peoria, Il 1020
WPEP Taunton, Mass, 1570
WPET Greensboro, N.C. 950
WPFB Middletown, Ohio 910
WPFE Eastman, Ga. 1580
WPFP Park Falls, wis. 1450
WPGA Perry, Ga. 980
WPGC Bradbury Hghts., Md. (580
WPGF Burgaw, N. C. 1470
WPMG Danville, Pa. 1570
WPGW Portland, Ind. 1440
WPHB Philipsburg. Pa, 1260
WPHC Waverly, Tenn, 1540
WPHN Liberty, Ky, 1560
WPIC Sharon, Pa, 790
WPID Piedmont, Ala. 1280
WPIK Alexandria, va. 730
WPIN St. Petershurg, Fla. 680
WPIT Pittsburgh, Pa. 730
WPKE Pikeville, Ky. 1240
WPKO wWaverly, Ohio 1380
WPKY Princeton, Ky. 1580
WPLA Ptant City, Fla, 910
WPLB Greenville, Mich. 1380
WPLK Rockmart, Ga, 1220
WPLM Plymouth, Mass. 1390
WPLO Atlanta, Ga. 590
WPLY Plymouth, Wis. 1420
WPMB Vandalia, 1. 1500
WPME Punxsutawney, Pa. (540
WPMH Portsmouth, Va. 1010
WPMP Pascagoula. Miss, 1580
WPNC Plymouth, N.C. 470
WPNF Brevard, N.C. 1240
WPNX Columbus, Ga. 1460
WPON Pontiae, Mich, 1460
WPOP Hartford, Conn. 1410
WPOR Portland, Maine 1490
WPOW New York, N.Y. 30
WPPA Pottsville, Pa. 1360
WPQR McKeesport, Pa. 1360
WPRA Mayaguez, P.R. 990
WPRC Lincoin, §ll. 370
WPRE Prairie Du Chien, wis. 980
WPRN Butler. Ala. 1240
WPRO Providencs, R.|, 630
WPRP Ponce, P.R. 910

Rap10-TV EXPERIMENTER
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C.L. Location

WPRS Paris, Ill.

WPRT Prestonsburg, Ky.
WPRV Wauchula, Fia.
WPRW Manassas, Va,
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Lexington Pk.. Md.
Pulaski. Va,
Cofonial Hghts., Va.
Painesville, Ohio
Starke, Fla.
Greenville, N.
Benson, N.C.
Miami, Fla.
Vicksburg, Miss.
Calais, Maine

IC Meridian, Miss,
1K Jacksonville, Fla.
1Z St. George, S. C.
MN Superior, Wis.
MR Silver Spring, Md.
OK Greenville, S.C.
SN Charleston, S.C.
SR Solvay, N.Y.

E Monroe, Mich,

W Latrobe, Pa.

Y Arlington, Fla,

A Moline, 1l

A Quantico, Va.

| Atlanta, Ga.

L Columbia, S.C.
XQ Ormond Beh., Fla.
WQXR New York, N.Y.
WaXT Palm Beach, Fla,
WRAA Luray, Va.

WRAB Arab, Ala.

RAC Racine, Wis.

AD Radford, va.

AG Carrollton, Ala.
Al Rio Piedras, P.R.
A} Anna, (1.
AK Wwilliamsport, Pa,
AL Raleigh. N.C.

AM Monmouth, 1.

AN Dover, N.J.

AP Norfolk, va.

RAW Reading. Pa.

RAY Princeton, Ind.
RBC Jackson, Miss.

RBD Pampano Beach, Fla.
RBL Columbus., Ga.

C Washington, D.C.
CD Dalton, Ga.

OTP LX< <CH
<OZTWLMT BCH
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R Maplewood. Minn.
S Ahoskie. N.C.
V Philadelphia, Pa.
B Reedsburg, Wis.
0 Augusta, Maine
S S, Charleston, W.va.
W Augusta, Ga.
B Holyoke, Mass.
C Memphis, Tenn.
L Lexington, Va,
M Remsen. N.Y.
N Topeka, Kans.
0 Ashtabula, Ohio
V Reidsville, N.C.
Ga.
D Worthington, Ohio
S Alexander City, Ala.

Rom
M Rmhmond ‘Va,
Rouerswlle. Tenn.
Jacksonville. Fla.
Rock Hill, S.C.
Providence, R.l.
Richlands, va.
Wausau, Wis,
Pahokee. Fla.
Rensselaer, Ind.
Rossville. Ga.
Roanoke. Va.
Milwaukee, Wis.
Rlverhead N.Y.

n., Ga.

Coral Gables, Fla.
Mauston, Wis,

N Racine, Wis.

$ San German, P, R,
W Picayune, Miss.
KB Kannapolis. N.C.
KD Rockland, Maine
H Rockwood. Tenn.
KL New York, N.Y.
Carthage, Tenn.
Cocoa Beach, Fla.
Lanitt, Ala.
Montgomery, Ala.
Titusville, Fla.
Elgin, I1I.
Beardstown, 111,
Rocky Mount, N.C.
New Bern. N.C.
Wis. Rapids, Wls.
Richmond, va.
Rome, N.Y.
Gulfport, Miss.

WIPVDX DN DO V0D
QOO0

mmoooo

IIOD?“““MMMMM

-on

ONX<—NTZZOO®

|
|
1
1
|
[}
I
|
|
[}
|
J
J
J
J

L ff L E LS F LS EEEEE L ELFEEELLLLLFEELLXLLEL

EEEEEEEREEEEEEEEEELEEEEERLLEREEEEEREEEELEERREREESEEE]

CZZZZ2ZZ TR RX
PLUrm@—-nzmpO -2

DECEMBER, 1964

Ke. | C.L. Location Ke.|C.L. Location Ke.
1440 | WROB West Point, Miss. 1450 WSMB New Orleans, La. 1350
960 | WROC Rochester, N.Y. 1280 | WSME Sanford, Maine 1220
1600| WROD DaYtona Beach, Fla. 1340| WSMQ Greenville, Tenn. 1450
1460 | WROK Rockford. 1Il. 1440 | WSM1I Litchfield. b, 1540
1400 \’vagr‘ﬁ KRnoxleI(e;, Tenn. I493 agm# gash(ua, TN.H. :ggg
680 ome, Ga. 71 parta, Tenn,

920 | WRON Ronceverte, W.Va. 1400 WSNE Cummings, Ga. 1410
:ggg asg\s] %en((slinro.vAla. Iggg wg“a ’E{ Bri‘tlige(nn, N.J. ligg
oanoke, Va. arre, Vi,

1540 [ WROW Albany, N.Y, 590 | WSNT Sandersville, Ga. 1490
1570 | WROX Clarksdale. Miss. 1450 | WSNW Seneca Twnshp., S.C. 1150
920| WROY Carmi, {1, 1460 | WSNY Schenectady, N.Y. 1240
1580 | WROZ Evansville, Ind. 1400 | wSOC Chariotts, N.C. 930
1290| WRPB Warner Robbins, Ga. 1350 | wSOK Savannah, Ga. 1230
1460 | W RPL Charlotte, N.C. 1540| WSOL Tampa, Fla. 1300
1490 | WRPM Poplarville, Miss. 1530 | WSON Henderson, Ky. 860
1550 WRR Dallas, Tex. 1310 | wS0OOQ SIt. Ste. Marie, Mich, 1230
1580 | WRRR Rockford, 1. 1330 | wS0Q No. Syracuse, N.Y. 220
560 | WRRZ Clinton, N.C. 880 | WSOR W indsor, Conn, 480
1420 ( WRSA Saratoga Sprgs., N.Y. 1280 wSOY Decatur, 11l. 1340
1230 | WRSC State College, Pa. 1390 { wSPA Spartanburg, S.C. 850
18380 | WRSL Stanford, Ky. 1520 wSPB Sarasota. Fla. 1450
1280 | WRSW Warsaw, Ind. 1480 | WSPD Toledo, Ohio 1370
1300| WRTA Altoona, Pa. WwWSP C 1000
1820) WRTL Rantoul. I w 1270
1050 WRUF Gainesville, Fla. 1010
A0 WRON Utiea iy 4120 | WSRA Mitton: F1 450

1450 ica, N.Y. A Milton, Fla. 1
1320 WRUS Russellville, Ky. 6i0| wSRC Durham, N.C. 10
560| WRVA Richmond, Va. 1140 | WSRO Mariborough, Mass. 1470
1570 WRVK Mt. Vernon, Ky. 1460 | wSRW Hillshoro, Ohio 1590
1220 WRVM Rochester, N.Y. 680| WSSB Durham, N.C. 1490
1230 | WRWD Augusta, Ga. 1480 | wSSC Sumter, S.C. 1340
1530 | WRWH Cleveland, Ga. 13801 wSSO Starkville, Miss. 1230
790| WRWJ Selma, Ala. 1570 | wSSV Petersbura, Va. 240
1320 | WRXO Rm(lwrni N.C. 14301 wSTC Stamford, Conn. 1400
1380| WRYM New Britain, Conn. 840 wSTH Taylorsville, N. C. 860
1560 [ WRYT Pittsburgh, Pa, 1250 | wSTK Woodstock. Va, 1230
1340 | WSAC Fort Knoxk . 1470/ wSTL Eminence, Ky. 1600
1830| WSAF Sarasota, Fla. 1220) wSTP Saiisbury, N.C. 1490
1380 | WSAL Cincinnati. Ohio 1360| wSTR Sturgis,” Mich, 1230
1460 | WSAJ Grove City, Pa, 1340 wSTS Massena, N.Y. 1050
1460 | WSAL Logansport, Ind. 12301 wSTU Stuart, Fla. 1450
590 | WSAM Saginaw. Mich. 1400| wSTV Steubenville, Ohio 1340
1190 WSAN Allentown. Pa. 1470| wSUB Groton, Conn, 980
1440 | WSAO Sanitobia, Miss, 1550 | wSUH Oxford, Miss. 1420
1400 | WSAR Fall River, Mass. 1480 | wsSUI lowa City, lowa 10
1240 | WSAT nr. Salisbury. N.C. 1280| wSUN St. Petersburg, Fla. 620
1330| WSAU Wausau, Wis. 550 | wSUX Seaford, Del, 1280
1510 | WSAV Savannah, Ga. 630 wsSuUz Palatka., Fla. 800
850 | WSAY Rochester, N.Y. 1370| wSVA Harrisonburg, Va, 550
1340 | WSAZ Huntington. W.Va. 930| wSVL Shelbyvlile, Ind. 1520
1250 | WSB Atlanta, Ga. 750 | wsSyN Valdese, N.C. 490
1300 | WSBA Savannah, Ga. 1400 | wSvM Valdese, N C. 1490
|47g wSBB New Smyrna B;ala:hi,da 1230 WSVS Crewe, GI d - 333
42 . r WSWN Belle ade, Fla.
980 | WSBC Chicago, 111, 1240| WSWV Pennington Gap, va, 1570
1430 | WSBS Gt. Barrington, Mass. 860( wsww Platteville, Wis. 1590
1410 WSBT South Bend, Ind. 960| wsyB Rutland, Vt. 1380
145 WSCM Panama City Beach, | wsyD mt. Airy. N.C. 1300
970| WSBP Chattahoochee, Fia. 1380 | Weys ss’;,',!’:c",}s"e R 490
1060 | WSCR Scranton, Pa. 1320 | wTAB Tabor City, N.C. 1870
1400 | WSDC Mocksviile, N.C. 1560 | wTAC Flint, Mich. 00
1400 | WSDR Sterling, 1. 1240 | wTAD Quiney. ElI, a30
1410 | WSEB Sebring. Fla. 1340 | wTAG Warcester, Mass. 580
1480 | WSEL Pontotoe, Miss. 1440 | wrAL Tallahassee, Fia. 1450
930 | WSEM Donaldsonville, Ga. 1500 | wTAN Clearwater. Fla. 1340
600 [ WSEN Baldwinsville. N.Y. 1050 | wTAQ Cambridge. Mass. 740
1450 | WSER Elkton, Md, 1550 | wTAP Parkersburg. W.Va. 1230
1480 | WSET Glen Falls, N.Y. 1410 wTAQ LaGrange, 10 130
1250 WSEV Sevierville, Tenn. 930 | wTAR Norfolk, Va. 79
970| WSFB Quitman, Ga. 1490 | wTAW Bryan, Tex. 115
1220 | WSFC Somerset, Ky, 1240 | wTAX Springfield, 111 124
960 | WSFR Sanford, Fla. 1360 | wTAY Robinson, 11l 157
880 | WSFT Thomaston. Ga, 1220 | wTBC Tuscaloosa. Ala. 123
1050 | WSGA Savannah, Ga. 14001 W IBF Troy, Ala, 97,
1470 | WSGB Sutton, W.Va. 1490 | wTBQ Cumberland, Md. 145
1540| WSGC Elberton, Ga. 1400 | wTCA Plymouth, Ind. 1050
1370l[iw.S G NBiTminghomgalac (10| WICB Flomaton, Ala. 990
swego, N.Y. WTCH Shawano, Wis. 960
1340 | WSGW Saginaw, Mich. 7901 wTCJ Tell City. fnd. 1230
1220 | WSH B Raeford, N.C. 1400 | wTCM Traverse City, Mich. 1400
540 WSHF Sheffield, Ala. 1290 | wyCN Minneapolis. Minn. 128
1400 | WSHN Fremont. Mich. 1550 wTCO Campbellsville, Ky. 145
1250 | WSHO New Orleans, La. 1230 | wTCR Ashland, Ky. 1421
1560 wSHP Shippenburg, Pa. 1480 | wTCS Fairmont, W.Va. 1491
980 | WSIB Beaufort, S.C. 1490 | wTCw W hitesburg, Ky, g2
14101 WSIC Statesville, N.C. 1400 | wTEL Philadelphia. Pa. 86
1340 wSID Baltimore, Md. 10101 wTGA Thomaston, Ga. 159,
(390 | WSIG Mount Jackson, Va. 790 wTHG Jackson, Ala. 129
1410) wSiM Prichard, Ala, 1270 | wH| Terre Haute, Ind. 148
1550 | WSIP Paintsville. Ky, 1490 [ wTHM Lapeer, Mich, 153
1270 | WSIR Winter Haven, Fla. 1490 wTHN Thomaston. Ga. 1501
1400| WSIV Pekin. 11, 11401 wTHR Panama City Fla. 1480
1060 | wSIX Nashville, Tenn. 980 | wTHT Hazleton, Pa. 300
320 | wSIC Magee, Miss. 12801 w|c Hartford.’ Conn. 1080
1460 | wsJIM St. Joseph, Mich.  1400) wT|D Newnort News, Va. 1270
1450 | wSJR Madawska, Me. 1000 [ wTiF Tifton. Ga. 1340
580| wSJS Winston-Salem, N.C. 600\ wy)G Massillon, Ohio 990
(350 | WSKI Montoelier.Barre. V1. 1240} wTiK Durham. N,C. 1310
iami. Fla. . P.R. 1300
1300| WSKT S, Knoxvilis, Tenn, 1560 | WIIL Mavaguez, PoE 1410
14901 WSKY Asheville. N.C. 30 | WTIP Charleston, W.Va. 1240
950 wSLB Ogdensburg. N.Y. 1400y 11X New Orleans, La. 690
10501 WSLC Clermont, Fla. 1340 WTIH East Point, Ga 1260
1410| WSLG Clermont, Fla. 13401 WyyS Jackson, Tenn. 1390
790 | wSLI Jackson, Miss. 930 | W KM Hartford, Wis. 1540
1490 | WSLM Salem. Ind. 1220 e Fthnca, .Y 1470
E (R SLSpRoneke MV 10| WTKY Tompkinsville, Ky. 1370
22 [RstTaosean c'ﬁy,s"me" 1240 | WTLE Utica, NoY- " 1310
oint il [
1350 | wSM Nashville, Tenn. 650 WTLK Taylorsville, N.C. 1570
1390 WSMA Smyrna, Ga. 16501 WTLN Apopka, Fla, 1520

warnar amaricanradinhictarn, com

C.L. Location

WTLO Somerset, Ky,
WTLS Tallasee, Ala,
WTMA Charleston, S.C.
WTMB Tomah, Wis.
WTMC Ocala, Fla.
WTMJ Milwaukee, Wis.
WTMP Tampa, Fla.
WTMT Louisvitle, Ky.
WTNC Thomasviile, N.C.
WTND Orangeburg, S.C.
WTNS Coshocton, Ohio
WTNT Tallahassee, Fla.

WTOB Winston-Salem. N.C. &

WTOC Savannah, Ga.
WTOD Toledo, Ohio
WTOE Spruce Pine,
WTOJ Tomah, Wis.
WTOL Toledo, Ohio
WTON Staunton, Va.
WTOP Washington, D.C.
WTOR Torrington, Conn.
WTOT Marianna, Fla.
WTPR Paris, Tenn.
WTRA Latrobe. Pa.
WTRB Ripley, Tenn.
WTRC Elkhart, Ind,
WTRL Bradenton, Fla.
WTRN Tyrone, Pa.

WTRO Dyersburg. Tenn.
WTRP LaGrange, Ga.
WTRR Sanford, Fla.
WTRU Muskegon, Mich.
WTRW Two Rivers, Wis.
WTRX Flint, Mich.
WTRY Troy. N.Y.

WTSA Brattieboro, Vt.
WTSB Lumberton, N.C.
WTSL Hanover-Lebanon.

N.C.

WTSN Dover. N.H.
WTSV Claremont, N.H.
WTTB Vero Beach, Fla.
WTTC Towanda, Pa.
WTTF Tiffin, Ohio
WTTH Port Huron, Mich.
WTTI Dalton, Ga.

WTTL Madisonville, Ky.
WTTM Trenton, N.J,
WTTN Watertown, Wis.
WTTR Westminster, Md.
WTTS Bloomington. Ind.
WTTT Amherst, Mass.
WTUF Mobile, Ala,
WTUG Tuscaloosa, Ala.
WTUP Tupelo, Miss.
WTUX Wilmington, Del.
WTVB Coldwater. Mich.
WTVL Watervitle, Maine
WTVN Columbus, QOhio
WTWA Thomson, Ga.
WTWRB Auburndale, Fla.
WTWN St. Johnsbhury, Vi,
WTXL W. Spofd.. Mass.
WTYC Rock Hill. S.C.
WTYM East Longmeadow.

WTYN Tryon, N.C.
Fla.
. N.Y.
A Eufaula Ala,
Gainesvilie, Fla.
Uhrichsville, Ohio
Baton Rouge, La.
Rio Pledras, P.R.
Lewisburg. Pa.
Utado, P.R.
Lockport, N.Y.

M Havelock, N.C.

T Bethesda, Md.

K Paoli, Ind.

AL Sauk Rapids, Minn.
WVAM Altoona, Pa.
WVAR Richwood. W.Va,
WVCB Bel Air, Md.
WVCF Apopka, Fla,
WVCG Coral Gables,
WVCH Chester, Pa.
WVEC Hampton. Va.
Mt. Dora, Fla.
M Vicksburg, Miss.
P Mt Kisco, N.Y.
P.R.
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K Lexington,
Olney, I,
Mt. Carmel, Il
Biloxi, Miss.
Burlington, Vi,
Tuscumbia, Ala.
Newark. N.J.

Bel A md.
Battle Creck. Mich.
Chadburn, N.C.
Hazelhurst, Ga.

K Birminaham, Ala.
wvoL Berry Hill, Tenn.
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WVON Cicero, (11,
WVOP vidalia. Ga,
WwVO0S Liberty, N.Y.
WVOT Wilson, N.C.

New Hampshire !
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C.L. Location Ke.
WVOW Logan, W.Va, 1290
WVOX New Rochelle, N.Y. 1460
WVO0Z Carotina, P.R. 1400
WVPO Stroudsburg. Pa. 840

WVSC Somerset, Pa, 99
WVTR White River Junc., Vt. 910

0| WWNR Beckley, W.Va.

WVVW Grafton, W.Va. §260 WWNY watertown, N.Y. 790
WWA®B Lakeland, Fla. 1830 wwOD Lynchburg, va. 1390
WWBC Cocoa. Fla. 1510 | WWOK Charlotte. N.C. 1480
WWBD Bamberg, S.C. 790| wwOL Buffale, N.Y. 1120
WWBR Windber, Pa, 1850) WWOM New Orleans, La. 600
WWBZ Vineland, N.J. 1360 | WWON Wwoonsocket. R.I. 1240
WWCA Gary, Ind. 1270 | WWOW Conneaut, Ohio 1860
WWCC Bremen. Ga. 1440 | WWPA Williamsport. Pa. 1340
WWCH Clarion, Pa, 1300 | WWPF Palatka, Fla. 1260
WWCO waterbury, Conn. 1240| WWRL W. Warwick, R.I. 1450
wwDC Washmnton. D.C. 1260 | WW RL Woodside. N.Y. 600
WWDS Everett, 1050 WWSC Glens Falis, N.Y. 1450
WWGO Erie, Pa 1450 | WWSR St. Albans, Vt. 1420
WWGP Sanford. N.C. 1050 | WWST Wooster, Ohio 960
WWGS Tifton, Ga. 430! WwwSW Pittsburgh, Pa. 970

C.L. Location Ke
WWHG Hornell, N.Y, 1820
WWHY Huntington, W.Va. 1470
WWIL Ft. Lauderdale, Fla. (580
WWIN Baltimore. Md. 1400
WWIS Black River Falls,

Wis. 1260
WWIT Canton. N.C. 970
WWIZ Lorain, Ohio 1880
WWJ Detroit, Mich, 950
WWIB Brooksville, Fla. 1450
WWIC Superior, Wis. 1270
WWKY Winchester, Ky. 1380
WWL New Orleans, La. 870
WWML Portage, Wis. 1470
WWNC Asheville, N.C. 570

WWNH Rochester, N.H.

WWNS Statesboro. Ga,

.|C.L. Location Ke
WWVA Wheeling, W.Va. 1170
WWWB Jasper, Ala, 1860
WWWF Fayette, Ala. 990
WWWR Russellville. ala. 920
WWWW Richmond. Va. I
WWXL Manchester, Ky. 1450
WWYN Erie, Pa. 260
WWYO Pineville, W.Va. 970
WXAL Demopolis, Ala 1400
WXGI Richmond, Va. 950
WXIG Windemere, Fla 1480
WXKW Troy. N. 1600
WXLI Dublin, Ga. 1230
WXLL Big Delta, Alaska 980
WwXLwW Indmnapolns Ind. 950

La, 1260

h 1250

WXMT Merrlll Wls 730
WXRF Guayama. P.R. 1590
WXTN Lexington, Miss. 1150
WXTR Pawtucket, R.I. 550
WXVA Charles Town, W.Va. 1550
WXVW Jeffersonville, Ind, 1450
WX XX Hattiesburg, Miss. 1310
WXYC Ft. Myers, Fla. 1350
WXYZ Detroit. Mich. 1270
WYAL Seotland Neck, N.C. 1280
WYAM Bessemer, Ala. 1450
WYCL York, S.C. 1580
WYDE Blrmnnnham Ala. 850
WYGO Corbin, Ky. 1380
WYHE Bristol, Tenn. 1550
WYKP Ocean City, N. J. 1520

C.L. Location Ke.
WYLD New Orleans. La. 940
WYLO Jackson, Wis. 540
WYMB Manning, S.C. 1410
WYND Sarasota, Fla. 1280
WYNG Warwick-East

Greenwich, R.l. 1590
WYNK Baton Rouge, La, 1380
WYNN Florence, S.C. 40
WYNR Chicago, (I, 390
WYNZ Ypsilanti, Mich, 1520
WYO0Q Wyoming, Mich. 1530
WYOU Tampa, Fla. 1550
WYPR Danville, Va, 870
WY RE Annapolis, Md. 810
WYRN Louisburg, N.C. 1480
WYSH Clinton, Tenn. 1880
WYSI Yopsilanti, Mich. 1480
WYSL Buffalo, N.Y. 1400
WYSR Franklin, Va, 1250
WYTH Madison, Ga, 1250
WYTI Rocky Mount, Va, 1570
WYVE Wytheville, Va, 1280
WYZE Atlanta, Ga. 80
WZEP DeFuniak Sprgs., Fla. 1460
WZIP Cincinnati, Ohio 1050
WZKY Alhemarle, N.C. 1580
WZO0B Ft. Payne, Ala. 1250
WZOE Princeton, 11, 1490
WZOK Jacksonville, Fla. 1320
WZRH Zeghyr Hills, Fla. 1400
WZUM Carnegie, Pa. 1590
W2ZyX Cowan. Tenn. 1440
W2ZZZ Boynton Beach, Fla. 1510

0

.L. Location

-FM Los Anneles Callf.
Prosser,

-FM Rlverslde, Callf
St. Louis, Mo.

San Fran(:usn:uv Cal.
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-FM Hunolulu. Hawaii (s)
Newport Beach, Calif.,
C Tulsa, Okla.

U’Z

ARRARRAARRARR
)ZE)))))))

=

KALW San Francisco, Calif.
KAMS Mammoth Spring, Ark.
KANG Angwin, Cal.
NT-FM Lancaster, Callf.
U Lawrence, Kans.(s)
W Albuquerque, N.Mex.
-FM Carroliton, Mo.
Redondo Beach, Callf,
-FM Albuguerque, N.M
Llittle Rock, Ark.
FM Fresno, Calif.
FM Great Falls, Mont. (s)
FM Ontario, Calif,
Jonesboro, Ark
KATT Woodland, Calif
KATY-FM San Luis Ohlspo, Calif.
KAYD Beaumont, Tex.
KAZZ Austin, Tex.
KB8BI Los Angeles, Calif.
KBBL Wlchita, Kans,
BM Hayward, Callf.
W San Dnego Cal.(s)
CA Los Angeles, Calif.
CL.FM Shreveport, La.
EE.FM Modesto, Calif,
EY Kansas City, Mo.
F1 Boise, Idaho
FM Lubbock, Tex.
ﬁL Pocatello, Ida,
H
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Bozeman. Mont.

M Roswell, N.Mex.
FM Seaﬂle, Wasl
Elmene,
Spearman Tex.
Los Angeles, Calif.
ouston, Tex.
M Kennett, Mo,
M Oskalnosa lowa

FM Medford, Oron
Denver, Colo.

San Francisco, Cal.
0.FM Bremerton, Wash.
KBTM-FM lJoneshoro, Ark.

ARARARARRARARARARARAARRAAARRAR

KBUZ-FM Mesa, Ariz.

124

U. S. FM Stations by Call Letters

Abbreviation: (s)—|

C.L. Location

KBYR-FM Anchorage, Alaska(s)
KBYU-FM Provo, Utah
KCAL-FM Redlands, Calif.
KCBH Beverly Hills, Calif.(s)
KCBS-FM San Francisco, Calif.
KCFC Kansas City, Kan,
CFM St. Louis, Mo.(s)
CHO-FM Amarnllo Tex.(s)
HQ-FM Cunchella Calif. (s)
B-FM Fresne, Calif.(s)
L.FM Houma, La,
-FM Kansas City, Kan.
FM Cleburne, Tex.
FM Leavenworth, Kans.
FM Rolla, Mo,
San Francisco, Cal.
-FM Wichita, Kans.
Los Angeles, Calif.
Kansas city, Mo.
-FM Kansas City, Mo.(s)
-FM Manitou Springs, Colo.
M Omaha, Nebr.
CPS Tacoma, Wash,
CPX-FM Salt Lake City, Utah
RA-FM Sacramento, Calif.
KCRW Santa Monica, Calif.
KCSB-FM Santa Barbara, Cal.
KCSM San Mateo, Calif.
-FM Ft. Collins, Cole.
MIMinneapolis. Minn,
ella,
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Kansas City, Mo.
Lodi, Calif.
Ellensburg, Wash.
Kansas, Mo,

Santa Barbara, Calif.
Dumas, Tex.
Albuquerque, N.Mex.
M Palm Spgs., Calif. (s)
an Franclsco, Calif.

M Twenty- Nlne Palms,

al,

M Pittsburgh, Pa.
orpus Christi, Tex.
M os Moines, Inwa(s)
NT-FM Denton,
OK-EM Tvior Fox

PS Des Moines, lowa
30 Riverside, Calif.(s)
A

A
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R Sioux City, la.(s)
R San Francisco, Calif.
Calif

BR Sacramento Callf.

BS San Diego, ‘Ca if.

CL Alhuqusrque, N.M.

CR E! Cajon, Calif.
DC.FM Northridge, Cal.
EED.FM Springfield- Eugene,

RARRRRARRARRRAAAR RRARAX
mmmmmMmMmMOCooD900 90

broadcasts stereo

C.L. Location

EN-FM San Jose, Calif.
EZ San Antonio, Tex.(s)
FC Waco, Tex.(s)

FM Santa Posa, Cal.

W Honolulu, Hawaii
D-FM El Dorado, Ark.(s)
E Phoenix, Ariz.

0 Sioux Falls, S, Dak.
T Harlingen, Tex.

0 St. Louis, Mo.
Phoenix, Ariz. (s)
Bellingham, Was

-FM Bakersfield, Callf
Sacramen!o. Cal.

FM Seattle, Wash. (s
“FM Golden Valley, Minn,
-FM Cheney, Wash.
Santa Maria, Calif.(s)
Anaheim, Calif.

FM Omaha, Nebr.
FM Los Angeles, Calif.

FM st. Cloud, Minn,
FM Fayetteville, Ark,
w nesville, Mo,

Sacramento, Calif,
A Phoenix, Ariz.

-FM Wwichita, Kans.
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.FM Corvallis. Ore.

-FM San Diego, Calif.
Portland, Oreg.

Des Moines, la

Colorado Snrmas, Colo.
ouston, Tex. (s)
Denver, Colo.
ueson, Ariz.

Tex.

ort Arthur, Tex.(s)
incoln, Nebr.
Glendale, Calif. (s)
Minneapolis, Minn

San Bernardine, Calif.
San Diego, Calif.(s)
Eugene, Oreg.(s)
Oklahoma City, Okla.(s)
Big Springs, Tex.
Fargo, N.D.

San Franeisco, Calif. (s)
FM Long Beach, Calif.

l-'U

M Fresno, Calif.

M Clayton, Mo,

M Gainesville, Tex.
FM San Diego, Calif.(s)
FEM Caldwell. daho
G

M T N
amnn

dmonds, Wash.
arden Grove, Calif.(s)
Los Angeles, Calif.

Oregon(s)
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Portland, Oreg. (s)

waany amaericanradiohictorns com

A

4

M San Francisco, Calif.

Location

-FM Bellingham, Wash.
-FM _ Amarillo, Tex.

M San Francisco, Calif.
Grants Pass, Oreg.

FM Henderson, Tex.

M Santa Barbara, Calif.
M Belgrade, Mont,

M Cedar Rapids, lowa(s)
lainview, Tex.

M Hillsboro, Tex.

M Houston. Tex.

M Phoenix, Ariz.

ustin, Tex.
Albuquerque, N.Mex.(s)
-FM Monterey. Calif. {s)
Beaumont, Tex.(s)

. Sacramento, Calif. (s)
M Los Angeles, Calif.
El Paso, Tex.

Los Angeles, Calif.

-FM Hoquiam, Wash.
-FM Turlock, Calif.(s)
Z.FM Harrison, Ark.
C_Brownwood, Tex,

-FM Spokane, Wash,

SC Arcata, Calif.

S]-FM Hemet, Cal.

UL Houston, Tex.
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Eureka, Calif.
Bakersfield. Cal.
Tulsa, Okla.

FM Denver, Colo,
FM Mt. Pleasant, Tex.
M Seattle, Wash.
Oklahoma, Okla.
-FM Seattle, Wash.
Kansas City, Mo,
San Antonio, Tex.
Seattle, Wash. (s)
Phoenix, Ariz.

San Diego, Calif.
San Antonio, Tex.

A4 nnnoZZ2
-<-l::iw>o°c>1z
5
nen

Wiimington. Del
-FM Jennings, La.
-FM Okla. City, Okla.
Ft. Worth, Tex.

San Diego, Calif.
Sacramento, Calif.

-

KISK-FM Columbus, Neb.
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Location

£M San Francisco, Cal.
£M Los Angeles, Calif.
Lawton, Okia,

FM Tacoma, Wash.(s)
FFM Los Banos, Cal.
H
F

HI
AC-

M Biytheville, Ark,
ouston, Tex.

M Killeen, Tex.
S Los Gatos, Cal.
M Beverly Hills, Calif.
£M Denver, Colo.(s)
-FM Brainerd, Minn.
ake Jackson, Tex.
FM Longmont, Colo,
-FM Ridgecrest, Calif.
Long Beach, Calif,
San Diego, Calif.(s)
Seattle, Wash. (s)
Colorado Springs. Colo.(s)
-FM Salt Lake City, Utah
-FM Longview, Tex.
Wichita Falls, Tex.
Pasadena, Tex.
-FM Lawrence, Kan.
Seattle, Wash.
FM Bakersfield, Calif.
FM Lynden, Wash,
M Denver, Colo.

Ft. Smith, Ark.
-FM Fresno, Calif.

P Dallas, Tex.
AX Sierra Madre, Calif.
BC-FM Kansas City, Mo.(s)
CP Porttand, Oreg.
CS Seattle, Wash.

Fresno, Calif.
Denver, Colo.
San Antonio, Tex.
Marshall, Tex.
-FM Fresno, Calif.
Los Angeles, Calif. (s)
FM Monroe, La,(s)
Littie Rock, Ark.
FM Midland, Tex.
FM St. Louis, Mo,
San Franciseo, Calif.(s)
Alvin, Tex.
Rolla, Mo.
SU Mankato,
UWwW Wichita, Kans.
YC-FM Marysville, Callf.
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Minn.

Z Santa Barbara, Calif.(s)
B Newport Beach, Cal.
R-FM San Franciseo, Calif.

CO-FM Garden City, Kans.

X Yakima, Wash,

B-FM Scottsbluff, Nebr.

R Dallas. Tex.

V Reno, Nev. (s)

W-FM Scottsbluff, Nebr.
M Midland, Tex.

K-FM Anchorage, Alaska
Phoenix, Ariz.(s)
Thousand Oaks, Calif.
Long Beach, Calif. (s)
St. Paui, Minn.

-FM Ft. Worth, Tex.

ichita Falls, Tex.(s)

M Waterloo, lowa
Los Angeles, Callf.
Denver, Colo.
Porttand, Ore.
Albuquerque, N.M.
Hot Springs, S.D.

Denver, Colo.

ssa, Tex.

Isa, Okla.(s)

Oklahema City, Okla.
Houston, Tex.(s)

Ottawa, Kan,
Tulsa. Okla
Diego, Calif,

Portland, Oreg.
klahoma City, Okla.
Seattle, Wash,

M Visalia, Calif.(s)

M Phoenix, Ariz.

as Vegas, Nev.(s)
Osceola, Ark.

las, Tex.

Stillwater, OKkla.(s)

Pine Bluff, Ark.
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FM Lewiston, Idaho

FM Port Arthur, Tex.

FM Berkeley, Calif.

Pasadena, Calif.

-FM Portiand, Ore.

San Francisco, Cal.(s)

-FM Lamesa, Tex.

Berkaley, Calif.

Berkeley, Calif,

Los Angeles, Calif.

San Jose, Cal.

Portland, Oreg.(s)

Los Altos, Calif.

FM Louis, Mo.

Oxnard, Cal.

FM Honolulu, Hawaii (s)
M Portland, Oreg.

KP FM Los Angeles, Calif.(s)

KPPC-FM Pasadena, Calif.

KPPS-FM Parsons, Kans.

KPRI San Diego, Calif.(s)

KPRN Seattle, Wash.
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DECEMBER, 1964

C.L. Location

RS-FM Kansas City, Mo.
D Dallas, Tex.

L-FM Omaha, Nebr.(s)
Y-FM San Francisco, Calif,
Portland, Oreg.
Odessa, Tex.

Dallas, Tex.

Wichita, Kan.

Houston, Tex. (s)
-FM Pittsburgh, Pa.
Bakersfield, Calif,
Seattle, Wash.

-FM Stockton, Calif.
-FM Las Vagas, Nev.
Tulss. Okla.(s)
Houston, Tex.(s)
Colorado Springs, Colo,
W Santa Barbara, Calif.
-FM Spokane, Wash,
Santa Clara, Cal,

-FM Grand Junction, Colo.
Phoenix, Ariz.

Los Angeles, Calif.(s)
Ark.(s)

wa

FM Los Angeles, Callf.
FM Lubbock, Tex.
Denver, Colo,

-FM Dallas, Tex.

-FM Shreveport, La.
-FM Carmel, Cal.

-FM Osage Beach, Mo.
-FM Mt. Vernon, la.
Boulder, Colo,
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ROC- Rochester, Minn,

San Franciseo, Callf.
Clinton, lowa

Santa Barbara, Callf.
-FN Sacramento, Callf.
San Jose, Calif.

8an Jose, Calif.

| Minneapolis, Minn.(s)
1-FM St. Louis Park., Minn.
RSN-FM Los Alamos, N.MeXx.
RVM Eugene, Oreg.
S
S
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RVN-FM Lexington, Nebr.
VS.FM Lafayette, La,
SCO Saata Cruz, Calif.

R
R
R
SBW-FM Salinas, Calif.
S
8

£

Sierra, Calif.
Manhattan, Kans.
San Diego. Cal.
Diego, Calif,
Diego, Calif,
Lubbock, Tex.
Durant, Okla.
Dallas, Tex.(s)
KS an Franciseo, Calif.(s)
KSFV San Fernando, Caiif.
KSFX San Franciseo, Calif.
KSGV West Covina, Cal.
KSHE Crestwood, Mo.(s)
KSHS Colorado Springs, Colo.
KSI18-FM Sedalia. Mo,
KSJ0O-FM San Jose, Calif.(s)
KSJS San Jose, Calif.
KSL-FM Salt Lake City, Utah(s)
KSLA Seattie, Wash.(s)
KSLH st. Louls, Mo.
KSLT Tyler, Tex. R
KSMA-FM Santa Maria, Calif.
KSO-FM Des Moines, lowa
KSOM Tueson, Ariz.
I'((SOP.FM Salt Lake City, Utah
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SPC Claremont, Calif.
KSPI-FM Stitlwater, Okla,
KSPL-FM Diboll, Tex.
KSRF Santa Monica, Calif.
KSTE KEmporia, Kans.
KSTL.FM St. Louis, Mo.
KSTN-FM Stockton, Calif.

KSUI lowa City, lowa
KSYN Joplin, Mo.(s)
KTAC-FM Tacoma, Wash,
KTAL Texarkana, Tex.

KTAP Tucson, Arlz.
KTAR-FM Phoenix, Arlz.
KTBC-FM Austin, Tex.(s)
KTCF Cedar Falls, fowa

KT M Ft. Smith, Ark.
KTCU-FM Ft. Worth, Tex.
KTEA-.FM Midwest City, Okla.
KTEC Oretech, Oreg.

KTGM Denver, Colo.

KTIM San Rafael, Calif,
KT1S-FM Minneapolis, Minn.
KT10-FM Ottawa, Kans.
KTNT-FM Tacoma, Wash.
KTOD-FM Sinton, Tex.(s)

(s
{4

KTP

KTQ M Clovis, N. M.
KTRB.FM Modesto, Calif.
KTRH-FM Houston, Tex.
KTSM-FM Ei Paso, Tex.
KTSR Kansas City, Mo.
KTTS-FM Springfield, Mo.
KTW-FM Seattle, Wash.
KTXJ-FM Jasper, Tex.
KTWR Tacoma, Wash.
KTXR-FM Springfield, Mo.(s)

Kearney-Holdrege,
Nebraska

C.L. Location

T-FM Lubboek, Tex.
-FM Inglewood, Calif,
College, Alaska
Moscow, fda.

FM Oceanside, Calif.

FM

Ventura-Oxnard, Calif.(s)
Salt Lake City, Utah
Redwood City, Calif.
-FM Eugene, Oreg.
Houston, Tex.

M Highland Park, Tex.
FM Duluth, Minn.

-FM Silnam Springs, Ark.
Honolulu, Hawaii
Stockton, Cal. (8)

Seattle, Wash.

FM Tempe, Ariz.

FM Blllings, Mont.

Los Angeles, Calif.

FM St. Josebh, Mo.

M Austin, Tex.

Glendale, Catlif.

San Bernardino, Calif.

-FM

San Luis Obispo, Calif.(s)
-FM Ventura, Calif.

San _Fernando, Calif.

FM Tucson, Ariz.

FM El Paso, Tex.
Honolulu, Hawail

-FM Plainview, Tex.
OR-FM Colorado Springs, Colo.
SC Logan, Utah

TT Dallas, Tex.

WM-FM Showlow, Ariz.
AM-FM Memphis, Tenn,
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Moines, la,
inneapolis, Minn.(s)
Stockton, Calif.

M Abernathy, Tex.
uisa, Okla.

incoln, Neb.

M Brenham. Tex.

mond, Okla.

. Louls, Mo.

Santa Ana, Calif.
Globe, Ariz.
Abilene, Tex.

Shreveport, La,
fnut Creek, Callf.(s)
Walnut Creek, Cal.
essa, Tex.

M Worthington, Minn.
M Poplar Bluff, Mo.
M Muscatine, lowa

M West Plains, Mo.
FM Waterloo, lowa(s)
Fort Worth, Tex.

-FM Forrest Clty, Ark.
San Francisco, Calif.
Los Angeles, Calif.
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BE-FM Beatrice, Neb.
oM
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TR Kansas City, Mo.(s)
YZ Houston, Tex.(s)

-FM San Francisco, Calif,
Phoenix, Ariz.
Oklahoma City, Okla,
-FM Temple, Tex.

S Santa Ana, Cal.
M-.FM Mankato, Minn.
-FM Cleveland, Ohio

Seattle. Wash. (s)
Corpus Christi, Tex.
Oklahoma City, Okla,
Stanford, Cal.

N-FM Opportunity, wWash
M Worcester, Mass.

M Parkersburg, wW.va.
M Aguadilla, P.R.

M New York, N.Y.
tlanta, Ga.

M Bangor, Maina
leveland, Ohio

M Detroit, Mich, (s)
M Albemarle, N.C.
aco, Tex,

M Moss Point, Miss.

M Cincinnati, Ohio

M Cincinnati, O.
yracuse, N.Y.

iami Beach, Fla.(s)

M Lumberton, N.C.
untsville, Ala.

C San Juan, P.R.

A[R-FM Winston.Salem, N,C.

V Indianapolis, I1nd.
indianapolis, Ind.
ontgomery, Ala.(s)
oliet, 1lI.

-FM Morgantown, W.Va.
KR-FM Akron, Ohio
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Location

Pittsburgh, Pa,
Wwashington, D.C.
Goldwater, Mich,
Riverhead, N.Y.(s)
Birmingham, Ala.
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M Hagerstown, Md.
Fort Pierce, Fla.
Havre De Grace, Md,
shington, D.C.(s)
Lafayette, Ind.
Athens, 0.
Waterbury, Conn,
Augusta, Ga.
Waukesha, Wis.
ron, OChio
Artington, Va.
anta, Ga.
Albertville, Ala.
Portsmouth, Va.
Bowling Green, O.
Zarephath, N.1.
osha, Wis.
Minneapolis, Minn.(s)
Waynesboro, Pa,
Hazelton, Pa,
Lafayette, Ind.
M W, Lafayette, Ind.
M Babylon, N.Y,
ew York, N.Y,
-FM Ft. Worth, Tex.(s)
Green Bay, Ww.(;z
-FM Burlington, N.C.(s)
ackson, Mich.
M Rochester, N.Y.
M Chicago, 1.
M Forest City, N.C.
M Augusta, Ga.
E. St Louis, ill.
rawfordsville, ind.
-FM Youngstown, Chio (s)
+FM Bay Minette, Ala.
B-FM Levittown-Fairless
Hlills, Pa,

I.FM Williamsburg, Va.
L-FM South_ Beloit, fll.
-FM Bay City, Mich.
Boston, Mass.(s)
M Buceyrus, 0.

M Buffalo, N.Y.
M Brockton, Mass,
M Beaufort, S.C.(s)
M Chillicothe, Ohio
hicago, 111
Detroit, Mich.

New York, N.Y.
Buffalo, N.Y.
Tallahassee, Fla.
Newark, N.J.
Bowling Green, Ohlo
M Maristta, Ga.
noxville. Tenn.
Wethersfield, N.Y.
Baltimore, Md. R
-FM West Bend, Wis.(s)
Beckley, W.Va.
Lexington, Ky,
M Springfietd, Ghio
M_West Point, Ga.
eridan, Conn. (s)
M Fitchburg, Mass.
Iwood, ind.
M Columbus, Ohio (s)
leveland, Chio
ilwaukee, Wis.
runswick, Maine
M Brookline, Mass.
M Mt. Clemens, Mich.
irmingham, Ala.
M Bradenton, Fla.
M Wilkes-Barre, Pa.
New Bedford, Mass.
Big Rapids, Mich.
New Bedford, Mass.
uncie, End.

Charlotte, N.C.(s)
M Trenton, N.J.(s)
uffalo, N.Y.
oston, Mass.
M Butler, Pa.
M Lexington, N.C.
oodbridge, Va.
-FM Beaver Falls, Pa.
Berea, Ohio
M Bayamon, P.R.
WBYO Boyertown, Pa.(s)
WB2Z-FM Boston, Mass.
WCAC Anderson, S.C.
WCAO-FM Baitimore, Md.
WCAS Knoxville, Tenn,
WCAU-FM Philadelphia, Pa.
WCAW-FM Charleston, W.Va.
WCBC-FM Anderson, Ind.
WCBE Columbus, Ohio
WCBM-FM Baltimore, Md.
WCBS-FM New York, N.Y.
wCBwW Columbia, 1il.
WCCC-FM Hartford, Conn.
WCCN-FM Neillsville, Wis.
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WHITE'S

RADI©
LOG

C.L, Location

WCDL-FM Carbondale, Pa,
WCED-FM Dubois, Pa,
WCEN-FM Mt. Pleasant, Mich.(s)
WCER-FM Charlotte, Mich.
WCFM Williamstown, Mass,
WCHA-FM Chambersburg, Pa.(s)
WCHD Detroit, Mich.

N-FM Norwich, N.Y.
-FM Cleveland, Tenn.
w -FM Corning, N.Y.
WCLM Chicago, 1.
WCLO-FM Janesville, Wis.
WCLT-FM Newark, Ohio

WCMC-FM Wildwood, N.J.
WCMB-FM Harrisburg, Pa,
WCME-FM Brunswick, Maine
WCMF-FM Rochester, N.Y.(s)
WCMI-FM Ashland. Ky.
WCMO Marietta, Ohio
WCMU-FM Mt Pleasant, Mich,
WCNB-FM Connersville, Ind,
WCNO Canton, Ohio(s)
WCOA-FM Pensacola. Fla.
WCOD Richmond, Va.
WCOH-FM Newnan, Ga.
WCOL-FM Columbus, Ohio
WCOP-FM Boston, Mass,
WCO0S-FM Columbia, S.C.
WCOU-FM Lewiston, Maine
WCOW-FM Sparta, Wis,
WCPO-FM Cincinnati, Ohio
WCPS-FM Tarbor, .
WCRA-FM Effingham, 11l
WCRB-FM Waltham, Mass.(s)
WCRD Bluffton, Ind.
WCRF-FM Cleveland, Ohio
WCRT-FM Birmingham, Ala. (s)

WCSC-FM Charleston, S.C.
WCSI-FM Columbus, ind.(s)
WCSQ Central Square, N.Y.
WCTA-FM Andalusia, Ala,
WCTC-FM New Brunswick, N.J.
WCTM Eaton, Ohio

UM-FM Cumberland, Md.
UY-FM Cleveland Hts., Ohio
WC-FM Ripon, Wis.

WM Williamsburg, Va,

AC Lancaster, Pa.

-FM Tampa, Fla.
AF-FM Kansas City, Mo.
Dayton, O,

FM Philadeliphia, Pa.
F
F
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M Roanoke, Va,

M Springfield, Tenn.

Akron, Ohio(s)

FM Orlando, Fla.

Q-FM Dubuque, lowa
Buffalo, N.Y.(s)

E Hamden, Conn.

S-FM Syracuse, N.Y.

FM Americus, Ga.
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FM Detroit, Mich,
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ffalo, N.Y.
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Statesville, N.C.
Lynchburg, Va.
Durham, N.C.
Prestonsbhurg, Ky.
Chattanooga, Tenn.
Cleveland, Ohio
Athens, Ga.

Dover, Del,
Hartford, Conn.
FM Greenville, Ohio
Darien, Conn.

£M Dillon, S.C.

FM New Orleans, La.
Detroit, Mich. (s)
Detroit, Mich,
Granville, Ohio

FM Gainesville, Ga.(s)
E_’inshurnh, Pa.
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-FM Champaign, I,
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Eau Claire, wis.

Plattsburgh, N.Y.

-FM Evanston, ill.
Chicago, |l

FM Harrisburg, 111,
FM Buffalo, N.Y.
Elmira, N,Y,
Springfield, Mass.

-FM Miami, Fla.
Springfield, Ohio

FM Rocky Mount, N.C.

FM Highland Park, 11l.

M Boston, Mass.

FM Pittsburgh, Pa,

FM Easton, Pa,

Waukegan, {1l.

Chicago, 1. (s)

-FM Concord, N.C.
Ithaca, N.Y.

-FM Monroe, Wis.

Glen Ellyn, 1l

Elgin, (11,

-FM Battle Creek, Mich,

arrisonburg, Va,

Milwaukee, Wis.,

Chicago, 111,

Poughkeepsie, N,Y.
Elyria, Ohio
Martinsburg, w.va,

in, 1.

dshoro, N.C.
Cleveland, Ohlo

M WesterlY. R.1.

oston, Mass.

M Van Wert, Ohio

M Greenville, S.C.

FM Easton, Pa,

South Bend, Ind.
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Washington, D.C.

M White Plains, N.Y.

Augusta, Maine

Fort Atkinson, Wis.

FM Greenville, S.C.
Flint, Mich.

FM Altoona, Pa.

M 1Indianapolis, Ind,

-FM Winston-Salem, N.C.
Franklin, {nd. .
Miamisburg, Ohio
Amherst, Mass.

-FM Baltimore, Md,
Cincinnati, Ohio

M Red Bank, N.J.

FM Wisconsin Rapids, Wis.

D Rio Piedras, P.R.(s)

G Sumter, S.C.

L-FM Philadelphia, Pa,
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M Findlay, Ohio(s)
Bloomington, {nd.
Conneault, 0.
0 Kokomo, ind.
LA-FM Tampa, Fla.
LM Ft. Lauderdale, Fla.(s)
LN-FM Philadelphia, Pa.(s)
LO Farmville, Va.
LT-FM Franklin, Tenn.
Y Troy, N.Y.
A Rocky Mount, N.C.
Nashville, Tenn.
M Frederick, Md,
ewark, N.J,
hicago, LI,
allatin, Tenn,
M Cullman, Ala.
ontgomery, Ala.
t. Horeb, Wis.
ashington, Ind,
M Baitimore, Md,
icago, Il (s)
ianapolis, Ind,(s)
hicago, 1L (s)
ast Orange, N.J,
M Madisonville, Ky.
tatesville, N.C.
{lentown, Pa.
M Fayetteville, N.C.
M Burlington, N.C.
N acine, Wis,
0B-FM Fostoria, Ohio
gL Hamilton, Ohio(s)
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G Atlantic City, N.J.
K Louisville, Ky,
Louisville, Ky.
M San Juan, P.R.

Caribou, Maine
Tallahassee, Fla,

Ft. Lauderdale, Fla,
Ft. Waiton Beach,

M Fulton, Ky.
R Grand Rapids, Mich.
V New York, N.Y.
F redericksburg, Va,
Alma, Mich,
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C.L. Location

WGAL-FM Lancaster, Pa.
WGAR-FM Cleveland, Ohio
WGAU-FM Athens, Ga.(s)
WGAY Silver Spring, Md.
WGBE-FM Columbus, Ga.

M Cambridge, Mass.(s)
M Scranton, Pa.

M Miami, Fla.

M Red Lion, Pa.
oshen, ind.

M Indianapolis, Ind.

M Quincy, L. (s)

M Gettysburg., Pa,

M Schenectady, N.Y. (s)

€ Glasgow, Ky.
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Taylorville, M.
FM Newport News, Va.
Brookfield, Conn. (s)
) Lawrence, Mass,
KA-FM Atlanta, Ga.
L1 Babylon, N.Y.
LM Richmond, Ind.
LS Glasshoro. N. J.
MR-FM Tyrone, Pa.
MS-FM Washington, D.C.
MZ Flint, Mich.(s)

S Greenshoro, N.C.

FM Buffalo. N.Y.
Greencastle, Ind.
Greenville, 111,

-FM Greeneville, Tenn,
Genesco, N.Y.

FM Washington, D.C.

FM Takoma Park, Md.
Cincinnati, Ohio
Gary, Ind.

-FM Asheboro, N.C.

nterlochen, Mich.

Madison., Wis. (s)

elafield, wis.

Greenfield, Mass,

Philadelrhia. Pa. (s)
Haverhill, Mass.
Canton, Ohio

M Rock Island, 1IL(s)

Newark, N.J.
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M Portsmouth, N.H.
M Syracuse, N.Y.
-FM Benton Harbor, Mich.
Chicago, (I,
Birmingham, Mich,
Rochester, N.Y.
Bethesda, Md.(s)
Highland, wis.
Havertown, Pa,
FM Medford. Mass,
-FM Providence, R.I.
FM Dayton, Ohio
FM Zanesville, Ohio
Greensburg, Pa. .
M Cleveland, Ohio
FM Hendersonville, N.C.
Chilton, Wis,
-FM Hickory, N. C. (s)
Holmen. Wis.
M Niagara Falis, N. Y.
M South Boeston. Va.
Hempstead, N.Y.
Bloomsburg, Pa,
Port Huron, Mich.
Anniston, Ala.
Henderson, N.C.
cMinnville, Tenn.
Des Moines, lowa
amilton, Ohio
M Lancaster, Ohio
M New York, N.Y.
M Orlando, Fla.(s)
M Decatur, Ala.
ampton, Va.
Harrisburg. Pa,
M High Point, N.C.
ighland Park, Mich.
igh Point, N.C.
-FM Cambridge, Mass,
Wausau, Wis.
Highland Twp., Wls.
Alpena, Mich.
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M Winchester, Mass.
M Asbury Park, N.J.
FM Cookeville, Tenn.
WHUS Storrs, Conn,

WHWC Colfax, Wis.
WHYL-FM Carlisle, Pa.
WHYN-FM Springfield, Mass.
WIAL Eau Claire, Wis.
WIAM-FM Williamston,
WIAN Indianapolis. Ind.
WIBA-FM Madison, Wis.
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C.L. Location

BC-FM Indianapolis, Ind,
BF Jenkintown, Pa.
G-FM Philadelphia, Pa.
W-FMT
Ithaca, N.Y,
Indianapolis, Ind.
Glenside. Pa.(s)

Elki ,C.
lle, Ind.

, Mo.
Cambridge, 0.
Urbana, 111,
Frankfort, Ind.
Lima, Qhio
Charilottesville, Va.
Kenmore, N.Y.
Manchester, Conn.
Ft. Myers, Fla.
Winter Haven, Fla.
Miami, Fla.
Miami. Fla.
Philadelphia, Pa,
San Juan, P.R.
Ft. Pierce, Fla.
Hickory, N. C.
Humboldt, Tenn.
Isabela, P.R.
chester, N.Y.
-FM Indianapolis, Ind.(s)
dford, M

M Milwaukee, Wis.
-FM Charlotte, N.C.
re Haute, Ind.

San Juan, P.R.
Baltimore, Md.
Grifton, N.C.
Jasper, Ind,
istiansted, V.l.
Dixon. 111,
Streator, 111,
Johnstown, Pa.(s)
Pittsburgh, Pa.
Jacksonville, Fla.
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Bloomington, 111,
Detroit, Mich,
Helland, Mich,

Baton Rouge, La,
mington. Del. (s)
Seymour, Ind,
Jackson, Miss.

Grand Rpds., Mich.(s)
Gallipolis, Ohio
Hagerstown, Md,
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FM Johnson City. Tenn.

-FM Tullahoma, Tenn.(s)
-FM Lansing, Mich,
Cherry Valley, N.Y.

bany. Ga.

FM Chicago, (1.

M Asbury Park, N.J.

irmingham, Ala.

M Rice Lake, Wis.

ethesda, Md. (s)

M Philadelphia, Pa.

lainfield, Ind,

M Florence, S.C.

thens, Ala,

M Joliet. 11L.(s)

M Burlington, Vt.

M Washington. Pa,
Detroit, Mich.

aston, Pa,

M Wilberforce, Ohio

artinsburg, Pa.

M Jamestown, N.Y.

FM South Bend, Ind.

-FM Cleveland, Ohio

R Palmyra, Pa,

Z Bridgeport, Conn.

K Kankakee, 111,

E. Lansing, Mich,
Miami, Fla.
Glasgow, Ky.
Charleston, w.Va.
N. wilkesboro, N.C.
Milan, Tenn.
Youngstown, Ohio
Manchester, N.H,
M Richmond, Ind.
erlin, N.H.

M New York, N.Y.
noxville, Tenn.

M Camden. N.J,

M Huntington, W.Va.
M Kettering, Ohio(s)
M Covington, Va.
hicago, M. (s)

M Jackson, Mich.
Hazard, Ky,
Poughkeepsie, N,Y.
M Orlando, Fla,

-FM Raleigh, N.C.

F Pittsburgh, Pa.(s)
WKKD Aurora, 111,
WKKY-FM Erlanger, Ky,
WKLF-FM Clanton, Ala.
WKLS Marietta. Ga.(s)
WKLW-FM Grand Rapids, Mich.
WKMH-FM Dearborn, Mich,
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.L. Location

1-FM Kalamazoo, Mich.
Kokomo, ind.
Charleston, W.Va.(s)
M Keene, N.H.
opkinsville, Ky.
M Sunbury, Pa.
M Binghamton, N.Y.
M Framingham, Mass,
M Kingsport, Tenn.(s)
M Cincinnati, Ohio (s)
M Mobile, Ala.
M Cortland, N.Y.
M ient, Ohio
¢Kenzie, Tenn.
. Charleston, S.C.
M Mayfield, Ky.(s)
Jacksonville, Fla.(s)
M Wheeling, W.Va.
Paducah, Ky.
Danbury, Conn.
LaGrange, Ga,
Lancaster, Pa.
Lexington, Ky.
Conway, S.C.
Grand Rapids, Mlch,
Muscle Shoals, Ala.
Carrollton, Ga.
Laurens-Clinton, S.C.
Mattoon, I,
Bowling Green, Ky.
DeKalb, 1I1.
Lebanon, Pa,
Lancaster, S.C,
Mich. (s)
Jacksonville, L.
Sandusky, Ohio
Toccoa, Ga.
pleton, Wis,
New York, N.Y.
0it, Mich,
Kenosha, Wis.
sville, N.Y.(s)
Norwalk, Ohio
Lowell. Mass.
Peekskill, N.Y.
Laconia, N.H.
Braddock, Pa.(s)
Portland, Maine
Munfordville, Ky.
Leaksville, N.C.
La Porte, Ind.
Minneapolis, Minn.
attanooga, Tenn.
FM Asheville, N.C,
Cranston, R.I.
-FM La Salle, lII.
Mobile, Ala.
Louisville, Ky.
Roanoke, Va.
Champaign, (Il
-FM Atlanta, Ga.(s)
Loves Park, I1l.(s)
isville, Ky.
Williamsport. Pa,
Lynn, Mass.
Panama City, Fla.
State College. Pa,
Washington, D.C,
Marinette, Wis.
Chicago, [ll.(s)
Springfield, Mass.
Grand Rapids, Mich.
Macon, Ga.
Peoria, {ll,
Chicago, IIL
ami Beach, Fla,
N.Y.
Memphis, Tenn.
New Concord, Ohio
Kalamazoo, Mich.
Greensboro, N.C.(s)
-FM Orono, Maine
Celina, Ohio
-FM Marion, Va.
Madison, Wis.(s)
Ft. Lauderdale, Fla.
FM High Point, N.C.
tlantic City, N.J.
-FM Meadville, Pa.
uth Hadley, Mass,
fedo, Ohio
Milwaukee, Wis.
ck Mountain,N.C.
. Bristol, N.Y.
Mt. Vernon, Ill.
. Lauderdale, Fla.
Sylacauga, Ala.
Iwaukee, Wis,
Melbourne, Fla,
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Columbus, Ohio
Ocala, Fla.
Berlin, N.H.
Memphis, Tenn,
Lewistown, Pa.
Marion, Ind,
Marion, Ohio
Aurora, Il

M Flint, Mich.
WMSH-FM Elizabethtown, Pa.
WMSP Harrisburg, Pa.
WMSR-FM Manchester, Tenn.
WMT-FM Cedar Rapids, lowa (s)
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C.L. Location

TH Park Ridge, IIl.

| Norfolk, Va.

-FM Morristown, Tex.(s)
M

N
W-F

Mt. Washington, N.H.(s)
A Amherst, Mass.
B Oxford, Ohio
L Huntington, W.Va,
S.FM Muskegon, Mich,
N Muntcie, Ind.
U-FM Greenville, S.C.

etroit, Mich,
M Martinsville, Va.(s)
M Millvitle, N.J.
Mount Vernon, Ohio
Sidney, Ohio
Myrtle Beach, Fla.
Norman, Okla.
Albany, Ind.
Annapolis, Md
New York, N,Y.
Daytona Beach, Fla.
Binghamton, N.Y.
M New Bedford, Mass.
York, N

M Greenville, N.C.
untsville, Ala,(s)

M South Bend, Ind.
Bay City, Mich.(s)
Central City, Ky.
New York, N.Y.
Macon, Ga.
Nashville, Tenn.(s)
Mayfield, Ky.

M New Haven, Conn.
hicago. 111,
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leveland, Ohio (s)

M High Point, N.C.
M Norfolk, Va.

M High Point, N.C.
York, Pa,

M Grundy, Va.

M Laurel, Miss.
Winnetka, 1[I,
ackettstown, N.J.

M Moultrie, Ga.
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Westerville, Ohio =
M Davenport, iowa

W, Yarmouth, Mass.
North Vernon, Ind.
Sheiby, N.C.
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Cincinnati, Ohio

De Ruyter, N.Y.

KZ-FM Alten, Il

L-FM Washington, D.C.
San Juan, P.R.

L! Ottawa, lII.

Royal Oak, Mich.(s)

-FM Owensboro, Ky.

-FM Bellaire, Ohio

M Dayton, 0.
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R

R

o0

>3

rand Rapids, Mich. (s)
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Patchogue, N.Y.(s)
Paducah, Ky.
Paterson, N.1.
Portsmouth, Ohio (s)
Minneapolis, Minn.
iladelphia, Pa.
Philadelphia, Pa,
er, N.H.
Montrose, Pa.
Philadelphia, Pa.
Pensacola, Fla.(s)
Middletown, Ohio (s)
os Angeles, Cal.
rovidence, R.l.(s)
erre Haute, Ind.
radbury Hts., Md.
M Burgaw, N.C.
ittsburgh, Pa.
arren, Mich.
M Sharen, Pa.
M St. Petersburg, Fla.
FM Pittsburgh, Pa,
WPIB-FM Providence, R.1.
WPKM Tampa, Fla.
WPLB Greenville, Mich,
WPLM-FM Plymouth, Mass.
WPLN Nashville, Tenn.
WPLO-FM Atlanta, Ga.
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C.L Location

PA-FM Pottsville, Pa.
RB Princeton, N.J.

RK Winter Park, Fla.
RM San Jluan, P.R.
RO-FM Providence, R.1.
RS-FM Paris, Il
RW-FM Manassas, Va.
SR Evansville, Ind.
¥F-FM Raleigh, N.C.
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S Hamiliton, Ohio

M Pittsfield, Mass.
Detroit, Mich.

Atlanta. Ga.

New York, N.Y.(s)

Anna, I,
Williamsport. Pa.
Raleigh. N.C.
Princeton, Ind.
Columbus, Ga.

Itimore, Md.
Washington, D.C.
ew Orleans, La.
oungstown,Ohio

M Ashtabula, Ohio

M Worthington-

Columbus, Ohio

ichmond, Va.
inchester, Va.

ew York, N.Y.

M Alexander City, Ala,
M Reading. Pa.

-FM Livingston, Tenn.
Park Forest, IIl.

Wausau, Wis,
Milwaukee, Wis.

_Racine, Wis.

iston, Maine
Kannapolis, N.C.
Boston, Mass.
Cocoa Beach, Fla.(s)
Long Branch, N.J.(s)
Hopkinsville, Ky.

FM Lanett, Ala,

FM Morris, Il

-FM Elgin, 1l

AFtIantic City, N.J.
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M Richmond, Va.
Mount Kisco, N.Y.
M Gulfport, Miss.
M Rochester, N.Y.
FM Rockford, (I,
FM Albany, N
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FM_Ripon, Wis.

M Dallas, Tex.
Frankiin Lakes, N.J.
Warren, Pa.

-FM Bayamon, P.R.
Skokie, 1I.

-FM Elmhurst, (I},

M Warsaw, Ind.

M Hartford, Conn,
M Philadelphia, Pa.
FM Gainesville, Fla.
FM Utica, N.Y.
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M Richmond, Va.

M Madison, Wis.
Norfolk, Va.
Georgetown, Ky.

-FM Rochester, N.Y.

New York, N.Y,

Port Clinton, Ohio(s)
FM Roxboro, N.C.
Pittsburgh, Pa.

Mt. Carmel, {ll,
Spring Arbor, Mich.
M Cincinnati, Ohio
M Logansport, Ind.
-FM Saginaw, Mich,
-FM Wausau, Wis.

M Atlanta, Ga.(s)
FM York, Pa.

FM Chicago, M. (sy
WSBF-FM_ Clemson, S.C.
WSCB Springfield, Mass.
WSCH Hartford, Conn,
WSCI-FM Platteville, Wis.
WSE! Olney, I,
WSEV-FM Sieverville, Tenn.
SFC-FM Somerset, Ky.

M Birmingham, Ala.(s)
HS Floral Park, N.Y.

HU Fairfield. Conn.

1D Baltimore. Md.
IM-FM Salem,Ind.

LU Carbondales, 111,
SIX-FM Nashville, Tenn.(s)
WSJG Hallandale, Fla.
WSJS-FM Wlnston-Salem, N.C.
WSKS Wabash, Ind.

WSLN Delaware, Ohio
WSLS-FM Roanoke, Va.(s)
WSLU Canton, N,Y,
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C.L Location

WSMC.FM Collegedale, Tenn.
WSMD-FM Waldorf,
WSMI-FM Litchfield,
WSMJ Greenfield, Ind.
WSMT.FM Sparta, Tenn,
WSNJ-FM Bridgeton, N.J.
WSNW-FM Seneca, S.C.
WSOC-FM Charlotte, N.C.
WSOM Salem, Ohio
WSON-FM Henderson. Ky.
WSO0U S, Orange, N.J.
WSOY-FM Decatur, lll.
WSPA.FM Spartanburg, S.C.(s)
WSPB-FM Sarasota, Fla.
WSPD-FM Toledo, Ohio
WSPE Springville, N.Y. -
WSPT-FM Stevens Point, Wis,
WSRS Worchester, Mass.
WSRW.-FM Hillsboro, Ohlo
WSTC-FM Stamford, Conn,
WSTO Owenshoro. Ky, (s)
WSTP-FM Salisbury, N.C.
WSTR-FM Sturgis, Mich.
WSTU-FM Stuart, Fla,
WSTV.FM Steubenville, Ohio
WSVA-FM Harrisonburg, Va.
WSVL-FM Shelbyville, ind.
WSVS-FM Crewe, Va.
WSWM East Lansing, Mlch.(s)
WSYR-FM Syracuse, N.Y.(s)
WTAD-FM Quincy, L.
WTAR Norfolk, Va.(s)
WTAS Crete, 11l.
WTAW.-FM Coliege Station, Tex.
WTAX-FM Springfield, 11l
WTAY<FM Robinson, (I,
WTBC-FM Tuscaloosa, Ala,
WTBO-FM Cumbertand, Md.
WTBS Cambridge, Mass.
WTCO-FM Campelisville, Ky,
WTCW.FM Whitesburg, Ky.
WTCX St. Petersburg, Fla.(s)
WTDS Toledo, Ohio
WTFM Lake Success, N.Y.(s)
G-FM Jackson, Ala.
1-FM Terre Haute, Ind.
S Miami, Fla.
«FM Hartford, Conn.(s)
- Charleston, W.Wa,
Jackson, Tenn.
rlottesville, Va.
Charleston, S.C.
Tomah, Wis.
Milwaukes, Wis.(s)
Thomasville, N.C.
nton, N.J.
Savannah, Ga.
O hio

hio
Toledo, Ohio
Washington, D.C.
uwatosa, Wis.
Marianna, Fla.
Elkhart, Ind.
eensburg, Ind.
Wheeling, W.Va.
Lumberton, N.C.
Buffalo, N.Y.
Claremont, N.H.
Towanda, Pa.
Tiffin, Ohio
Westminster, Md.
Bloomington, 1nd.
mpa, Fla.
Columbus, Ohio
Chicago, (1.
ica, N.Y.(s)
Philadelphia, Pa.
M Richmond, Ind.
Chapel Hill, N.C.
Durham, N.H.
Tuscaloosa, Ala,
Ann Arbor, Mich,
Knoxville. Tenn.
Lynn, Mass.(s)
-FM Columbia, S.C.
Tampa, Fla.
-FM Bethesda, Md.
Scranton, Pa,
Milwaukee, Wis.
FM Altoona, Pa,
FM Ithaca, N.Y.
M Lewisbury, Pa,
M Gloucester, Mass.
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Coral Gables, Fla.(s)
Hampton, Va,
M Grand Rapids, Mich,
Hempstead, N.Y.
Evansville, ind.
. Lansing, Mich.(s)
M Mount Kisco, N.Y.
T

Owensboro, Ky,
a Galesburg, IIl.
-FM Columbus, Ohio
-FM Lexington, Ky.(s)
WVLR Sauk City, wis.
WVMC-FM Mt. Carmel, (I,
WVNA-FM Tuscumbia, Ala.
WVNJ.-FM Newark, N.J.
WVNO-FM Mansfield, Ohio(s)
WVOR Rochester, N.Y.
WVOS-FM Liberty, N.Y.
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WVOT-FM Wilson, N.C.
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WHITE'S C.L. Location C.L. Location C.L. Location
WWCF Greenfield, Wis. WWPB Miami, Fla.(s) WXYZ-FM Detroit, Mich,
WWCO0-FM Waterbury, Conn. WWST-FM Wooster, Ohio WYAK Sarasota, Fia.(s)
WWDC-FM Washingten, D.C. WWSW-FM Pittshurgh. Pa. WYBC-FM New Haven, Conn.
WWDL-FM Scranton, Pa, WWTV.FM Cadillac, Mich. KYDD New Kensington, Pa.
WWGP-FM Sanford, N.C. WWVA-FM Wheeling, w.Va, WYCA Hammond, Ind.
WWHG-FM Hornell, N.Y. WWWS Greenville, N.C. WYCE Warwick. R.I.
WWHI Muncle, Ind. WWYN-FM Erie, Pa. WYCR York-Hanover, Pa,
WWHO Jackson, Miss. WXAX Elkhart, ind. WYFE Lansing, Mich,
WWIL-FM Ft. Lauderdnle. Fla, WXBM-FM Milton, Fla WYF1 Norfolk, Va. (s)
WWIJ-FM Detroit, Mich. WXBR Cocoa Beach, Fla. WYEM Charlotte,
c.L Locati WWKS Macomb, iIi. WXCN Providence, R.[.(s) WYFS Winston. Salem. N.C.
do ocation WWLA Lnaﬁrogile. e WXEN clmlang 2. - (- WYRE-FM Pittsburgh, Pa.
. New Rochelle, N.Y. eidsville, N.C. WXFM Elmwoo arl WYSL.FM Buffato, N.Y.
WYBO-EM Stroudshurg, Bav ¥ |WWMT New Orlcans, La.(s) WXHR Cambridge, Mass, WYSO Yellow Springs, Ohlo
WVQM Huntington, W.Va. WWOD-FM Lynchburg, Va. WXPN Philadelphia, Pa. WYZZ Wilkes-Barre, Pa.
WVSH Huntington. Ind. WWOG Boca Raton, Fla. WXRI Norfolk, Va. WZAK Cleveland, 0.
WVST St. Petershurg, Fla, WWOL-FM Buffalo, N.Y. WXTC Annapolis, Md. WZEP-FM DeFuniak,
WVTS Terre Haute, ind,(s) WWON-FM Woonsocket, R.l. WXTO0-FM Grand Rapids, Micn. Springs, Fla. .
WVWO0-FM Cheyenne, Wyo. WWOS Pafm Beach, Fia. WXUR-FM Medis, Pa. WZIP-FM Cincinnati, Ohio
.
Canadian AM Stations By Call Letters
C.L. Location Ke.|C.L. Location Ke.|C.L. Location Ke.1C.L. Location
CBA Sackville, N.B. 1070 | CFRC Kingston, Ont, 1430] CJCJ) Woodstock, N B. . 920| CKEN Kentville, N.S.
CBAF Moncton, N.B. 1300 | CFRG Gravelbourg, Sask. 710| CJCS Stratford 1240 | CKEY Toronto, Ont.
CBE Windsor, Ont. 1550 | CFRN Edmonton, Alta. 1260| CJDC Dawson érnek B.C. 1350 | CKFH Toronto, Ont.
CBF Montreal, Que. 690 | CFRS Simecoe. Ont, 1560 | CJDV Drumhelier, Alta. 910 CKGB Timmins, Ont.
CBG Gander, Nfld. 1450 CFRY Portage la Prairie, GJEM Edmundston, N.B. 570 | CKGM Montreal, Que.
CBH Halifax, N.S. 860 Ma 920 | CJET Smiths Falis. Ont. 630 CKJL Saint-Jérome, Que.
CBI Sydney, N.S. 1140 CFSL Weyburn Sask. 1340 | CJF P Riviere-du-Loup, Que, 1400 CKKW Kitchener, Ontario
CBJ Chicoutimi, Que. i580 [ CFTJ Gait, Ont. 1110 | CJFX Antigonish, N.S. 580 | CKLB Oshawa, Ont.
CBK Regina, Sask. 540 CFTK Terrace, B.C. 1140 | CJGX Yorkton, Sask. 940 | CKLC Kingston, Ont.
CBL Toronto. Ont. 740| CFUN Vancouver, B.C. 1410 CJIB Vernon, B.C. 940 | CKLD Thetford Mines, Que.
CBM Montreal. Que. 940 | CFVR Abbotsford. B.C. 12401 CJIC Sault Ste. Marie, Ont. 1050 CKLG Vancouver. B.C.
CBN St. Juhn s Nlld 640 | CFWB Campbel} River B.C. 1490 CJJC Lanaley, B.C. 850 | CKLM Montreal, Que.
CBO Ottaw: 910 | CFYK Yellowknife, N.W.T, 1340| CJKL Kirkland Lake, Ont. 560 | CKLN Nelson, B.C
CBT Grand Falls, Nfid, 540! CFWH Whitehorse, Y.T. 570 CJLM Joliette, Que. 1050 | CKLS La Sarre, Que.
CBU Vancouver, B.C. 690 | CHAB Moose Jaw, Sask. 800 | CJLR Quebec, Que. 1060 | CKLW Windsor, Ont.
CBYV Quebec, Que. 980 | CHAD Amos, Que. 1340| CJLS Yarmodth, N.S, 1340 | CKLY Lindsay. Ont.
CBW Winnipeg, Man. 990 | CHAK Inuvik, N.W.T. 860 [ GJLX Fort wiltiam, Ont, CKML Mont Laurier, Que.
CBX Edmonton, Alta. 1010 | CHAT Medicine Hat. Alta. 1270 | CJME Regina, b 1300] CKMP Midland. Ont.
CBXA Edmonton, Alta. 740 | CHCM Marystown. Nfid. 560 | CJMS Montreal, Que. 1280 | CKMR Newcastie. N.B.
CBY Corner Brook, Nfid. 990 | CHEC Lethbridge, Alberta 1090 CJMT Chicoutimi, Que, 1420 | CKNB Campbellton, N.B.
CBZ Fredericton, N.B, 1480 | CHED Edmonton, Alta. 630 | CINB North Battieford, Sask. 1460 | CKNL Fort St. John, B.C,
CFAB Windsor, N, S. 1450 | CHEF Granby, Que. 1450 | CINR Biind Rlver, Ont. 730 CKNW New Westminister,
CFAC Calgary, Alta, 960 | CH EX Peterborough, Ont, 980 | CJOB Winnipeg Man. 680 B.C,
CFAM Altona, Man. 1290 | CHF A Edmonton, Alta. 680 | CJOC Lethbridge, Alta. 1220 | CKNX Wingham, Ont,
CFAR Filn Flon, Man. 580 | CHFC Churchill, Man. 1320| CJON St. John's, Nfid. 930 | CKOC Hamiiton, Ont.
CFAX Victoria, B.C. 810| CHF 1 Toronto, Ont. 1540 | CJOR Vancouver, B.C. 600 | CKOK Penticton. B.C.
CFBC Saint John, N.B. 930 | CHGB Sainte-Anne-de-la. CJOY Guelph, Ont. 1460 | CKOM Saskatoon, Sask.
CF BR Sudbury, Ont. 550 |  Pocatidre, Que. 1310| C1QC Quebec, Que. 1340 | CKOT Tillsonburg, Ont.
CFBYV Smithers, B.C. 1230 | CHIC Bramptun, Ont. 1090 | CJQM Winnipeg, Manltuha 1470 | CKOV Kelowna. B.C.
CFCB Corner Brook, Nfld. 570 | CH1Q Hamilton, Ont. 1280 ) CJRL Kenora, Ont, $220 | CKOX Woodstock, Ont.
CFCF Montreal, Que. 600 | CHLGC Saguenay Co., Que, 580 | CJRN Niagara Falls, Ont, 1600| CKOY Ottawa, Ont.
CFCH Callander, Ont. 600 | CHLN Trois-Rividres, Que. 550 | CJRW Summerside, P.E.I. 1240 | CKPC Brantford, Ont.
CFCL Timmins, Ont. 620| CHLO St. Thomas, Ont, 680 CJSL Estevam, Sask. 1280 CKPG Prince Georue, B.C.
CFCN Calgary, Alta. 1060 | CHLT Sherbrooke, Que, 630 | CJSO Sorel, Que 1320 | CKPM Ottawa, Ont
CFCO Chatham, Ont. 630 CHML Hamiiton, Ont, 900 | CJSP Leamin ton. Ont. 710 | CKPR Port Arthur, Ont.
CFCP Courtenay, B.C. 1440 [ CHNC New Carlisle. Que. 610 | CJSS Cornwall, Ont. 1220 | CKPT Peterborough, Ont.
CFCw Camrose, Alta. 790 | CHNO ury, 900 | CJV) Vietoria, B.C. 900 | CKRB Cté de Beauce, Que.
CFCY Charlottetown, P.E.1. 6301 CHNS Halifax, N. S 9 CKAC Montreal. Que, 730 | CKRC Winnipea, Man.
CFDA Victoriaville, Que. 1380 | CHOK Samia, Ont. 1070 | CKAD Witmot Stn, N.S. 1490 | CKRD Red Deer, Alta.
CFDR Dartmouth, N.S. 790 { CHOV Pembroke, Ont. 1350 CKAD Middletown, N.S, 1490 | CKRM Regina, Sask.
CFGB Goose Bay, Nfld. 1340 | CHOW Welland, Ont. 1470 | CKAR Huntsvilie, Ont. 630 | CKRN Rouyn, Que.
CFGM Richmond Hifl. Ont. 1310 [ CHQM Vancouver, B.C. 1320 | CKAR-1 Huntsville, Ont, 1340 | CKRS Jonquidre Que.
CFGP Grande Prairie, Alta. 1050| CHRC Quebec, Que. 800 | CKBB Barrie, Ont. 0| CKSA Lioydminster. Aita.
CFGR Gravelbourg, Sask. 1230| CHRD Drummondvllle. Que. 1340| CKBC Bathurst, N.B. 1360 | CKSB Saint-Boniface, Man.
CFGT Saint-Joseph-d* Alma, CHRL Roberval, Que. 910 | CKBI Prince Alhert, Sask. 90C¢ | CKSL London, Ont,
Que. 70| CHRS St.Jean, Que 1090| CKBL Matane. Que, 1250 | CKSM Shawiniuan. Que.
CFJC Kamioops, B.C. 910| CHSJ Saint John, N.B, 1150| CKBM Montmagny, Que. 14901 CKS0 Sudbury. Ont.
CF JR Brockvilie. Ont. 1450 | CHSM Steinbach, Man. 1250 [ CKBS St. Hyacinthe, Que. 1240 | CKSW Swift Current, Sask.
CF KL Schefferville, Que. 12301 CHTN Thompson, Man. 610| CKBW Bridgewater, N.S. 1000 | CKTB St. Catharines, Ont.
CFLM La Tuque, Que. 1240 | CHUB Nanaimeo, B.C. (570 |CKCH Hull, Que. 970 CKTX Kitimat, B.C.
CFLV Valleyfleld, Que. 1370 | CHUC Cobourg, Ontario 1500 | CKCK Regina, Sask. 620| CKTR Trois-Rividres, Que.
CFMB Montreal, Que, 1410 CHUM Toronto 7, Ontario 1050 | CKCL Trure, N.S. 600 | CKTS Sherbrooke, Que.
CFML Cornwall, Ont. [110] CHVC Niagara Falis, Ont. 1600 | CKCM Grand Falis Nfid. 620| CKUA Edmonton, Ailta.
CFMR Fort Simpson, N.W.T. 1490| CHWK Chilliwack, B.C. 1270 | CKCN Sept-lles, Que. 360| CKVD Val-d*Or, Que.
CFNB Fredericton, N.B. 550 | CHW O Qakville, Ont. 1250 | CKCQ Quesnel, B.C. 570 | CKVL Verdun, Que.
CFNS Saskatoon, Sask. 1170 | CJAD Montrea!, Que. 800 { CKCQ-t Quesnel, B.C. 1240 | CKVM Vilie-Marie, Que.
CFOB Fort Frances, Ont. 800 | CJAF Cabano, Que. 1340 CKCR Kitehener, Ont. 1490 | GKWS Kinoston, Ont.
CFOR Oriflia. Ont. 1570 | CJATY Trail, B.C. 610| CKCV Quebet, Que. 1280 | CKWW Windsor, Ont.
CFOS Owen Sound, Ont. 560 | CJAV Port Alberi, B.C. 1240 | CKCW Moncton, N.B. 1220 CKWX Vancouver. B.C.
CFOX Pointe. Claire, Que, 1470)| CJBC Toronto, Ont. 860 CKC¥ Sault Ste, Marie, Ont. 920| CKX Brandon, Man.
CFPA Port Arthur, Ont. 1230 | CJBM Rimouski, Que. 1450 CKDA Vietoria, B.C. 1220 | CKXL Caigary, Alta.
CFPL London, Ont, 980 [ CJBQ Belleville, Ont. 800| CKDH Ambherst, N.S. 1400| CKY WinniPeg. Man.
CFPR Prince Rupert. B.C. 1240 | CJBR Rimouski, Que, 900{ CKDM Dauphin. Man. 730 | CKYL Peace River, Alta,
CFQC Saskatoon, Sask. 600 | CJCA Edmonton, Alta. 930| CKDR Kenora, Ont. 900 | VOAR St. John’s Nfid
CFRA Ottawa, Ont. 580 | CJCB Sydney, N.S. . 1270| GKEC New Giasgow, N.S. 1320| VOCM St. John’s Nfid.
CFRB Toronto, Ont. §0i0! CJCH Halifax, N.S. 920! CKEK Cranbrook., B.C. 570! VOWR St. John's, Nfid.

Canadian FM Stations by Call Letters

C.L. Location

CBC-FM Toronto, Ont.
CBF-FM Montreal. Que.
CBM-FM Montreal. Que.
CBO-FM Ottawa, Ont.
CBU-FM Vancouver, B.C.
CFCF-FM Montreal, Que.

128

C.L. Location

CFFM-FM Kamloops, B.C,
CFMO-FM Ottawa, Ont.
CFMW-FM St. Norbert,
(Winnipeg) Man.
CFPL.FM London, Ont.
CFQM-.FM Vancouver, B.C.

C.L. Location C.L. Location
CFRC-FM Kingston, Ont, CHLT-FM Sherbrooke, Quoe,
CFRN-FM Edmonton, Alta. CHNS-FM Halifax, N.S.
CHEC-FM Lethbrid e. Alta. CHRC-FM Quebec (P.Q.)
CHFI-FM Toronto, CHUM-FM Toronto, Ont.
CHFM-FM Cailgary, Alta. CJBQ-FM Belteville, Ont.
CHIC-FM Brampton. Ont. CJBR-FM Rimouski, Que.

RaDp10-TV EXPERIMENTER
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C.L. Location C.L. Location C.L. Location C.L. Location
CICA-FM Edmonton, Alta, CJSS-FM Cornwali, Ont. CKLB-FM Oshawa, Ont, CKUA-FM Edmonton, Alta.
CICB-FM Sydney, N.S. CKCR-FM Kitchener, Ont. CKLC-FM Kingston, Ont. CKVL-FM Verdun, Que.
CIFM-FM Montreal, Que. CKCY Sault Ste. Marie, Ont. CKLW-FM Windsor, Ont. CKWS-FM Kingston, Ont.
CJIC Sault Ste. Marie, Ont. CKDA-FM Victoria, B.C. CKPC-FM Brantford, Ont, CKX-FM Brandon, Man,
CIMS Montreal, Que, CKFM-FM Torento, Ont, CKPR-FM Ft. William, Ont. CKY-FM Manitoba
CJOB-FM Winnipeg, Man. CKGB-FM Timmins, Ont, CKQM-FM Winnipeg, Man,

CJRT-FM Toronto, Ont. CKGM-FM Montreal, P.Q. CKTB-FM St. Catharines, Ont,

Cuba and Mexico AM Stations by all leﬂers

The broadcast stations listed below carry regular program material and transmit with 5000 watts or better
power output during at least part of their broadcasting day.

Location C.L. Kc. Location C.L. Ke. Location C.L. Kec. Location C.L. Ke.
Chetumal, Q.R, XEDB 960 XERC 790
Cuba Chihuahua, Chih, XEF| 580 XELA 830 8.‘35‘,?.’,’; 0\7:,‘ ),((E% g;g
XEBU 620 sRViEr:
XEUN 860 parras De La Fuente
Havana CMCY 550 XEM (390 XEW 900 '
CMW 590 XEIl (420 tilvd T Coah. XEJQ (440
CMQ 640 Ciudad Acuna, Coah. XERF (570 XEDF 970 Patzcauro, Mich, XEXL (370
CMCU 660 Ciudad Juarez, Chih. XELO 800 XEQY 1000 Piedras Negras,
8 1 R h KRRl L L, g
CMCD 760 Ciudad Obregon, Son. XEIC 810 Pushla, P XEPA 1370
CMCH 790 XEO XY 430 XERIP (180 Revnosa. Tams XERT (170
CMCU 820 Coatzacoalcos, Ver, ZEZS (470 XEB (220 Rio B + Tams.
CMBZ 830 Culiacan, Sin. XENW 710 Rio Bravo, Tams, XEFD 590
CMBL 860 XEWS 1010 XXEls- llifg Sabinas, Coah. XEBX 610
CMCF 910 Guadatajara, Jal. XEAV 580 XEDS 1440 san Luis Potosi,
e 530 xewa o
© XEWK 1190 XERHRI500 i
pae o R R AR
i XEWW 6165 Tijuana, B.C.
CMBS (ogp Hermosillo, Son. HEE & XEWW 9515 XEMO 860
CMBQ 1160 |rapyato, Gto. XEWE (420 XEQQ 9680 XEAU (470
CMK 1180 Jalapa, Ver. XEJJ (550 XEHH (1880 o0 oon. Coah, XEVK (010
CMCI 1260 La Piedad. Mich. XELC 980 XERR 15110 i "
XEWW (5(60 XEBP (310
CMBG (360 Leon, Gto. XELG 680
CMBX 1390 XEX 730 XESC (5205 XETB 1350
cMCQ 1420 XEXG 6065 Monterrey, N.L. XEWA 540 Tuxpan, Nay. XEUX 810
CMOX (490 Matamoros, Tams, XEEW (420 XEAR 570 Tuxpan, Ver, XETL (390
CMBD 1520 Merida, Yue, ZEQW 50 XEFB 630 uUruapan, Mich. XEUF 610
Holguin CMKJ 740 Mexicali, B.C. XECL 990 XENL 860 vyeracruz, Ver. XEWE 760
Santa Clara CMH) 570 XED (050 XET 990 XEU 920
CMHQ 630 XEKG (590 XEG (050 XELL 1430
Mexico City XEPH XEMR (140
. XENK 620 XEAW (280 Villahermosa, Tab. XEVA 790
Mexico XERPM 660 XEFZ (370 . XEVT 970
XEN 690 Nogales, Son. XEHF (870 Zamora,, Mich. XEZM 650
Acapuleo, Gro. XEBB 600 XEX 780 Nuevo Laredo, Tams. XEK 960 Zitacuaro, Mich. XELX (460

World-Wide Short-Wave Stations

The World-Wide Short Wave Stations sec-
tion of White’s ‘Radio Log is, as its name
implies, a log, that lists stations actually
monitored by listeners in the United States,
Canada and overseas. It is not intended to be
a listing of all shortwave transmitters li-
censed as such listings contain numerous in-
active transmitters, and low powered stations
which are rarely heard by DX’ers. The sta-
tions listed here, therefore, are those most
often reported and consistently heard during
the past few months. Many have been
monitored by DX CENTRAL the official
Rap10-TV EXPERIMENTER monitoring post
in New York City.

Because of the fact that this log represents

DecemBER, 1964

actual monitoring reports rather than data
taken from published program schedules re-
ceived from the stations, you may find that
frequencies (and operating times) given here
differ from official listings. This is because
foreign short-wave stations frequently oper-
ate several kilocycles away from their as-
signed (and announced) frequencies. In ad-
dition, the schedules of these stations are
often changed and the changes are not pub-
lished in the schedules until many months
later. We feel that the type of log which
White’s Radio Log is presenting represents
a very realistic picture of the current status
of short-wave broadcasting, and is something
which cannot be obtained elsewhere.
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For the DX’er. If you care to roam the
bands for DX, we present here some infor-
mation which will be of invaluable use to you
in tracking down DX stations.

Although the current radio propagation
conditions have made the high frequency
bands (11 and 13 meter bands) relatively
poor for DX’ers, the other bands are gener-
ally good during certain periods of the year.
As a general rule, the following bands are
“hot for DX” during the times indicated:

60-meter band=Winter nights.

49-meter band=Winter nights.

41-meter band=Winter nights.

31-meter band=Nights, all year.

25-meter band=Nights, all year.

19-meter band=Days all year. and

Summer nights.
16-meter band=Days, all year, and
Summer nights.

13-meter band=Days, all year.

11-meter band=Days, all year.

Something. Different is being tried this
time around in our listings. A number of
monitors feel that they would get more use
from our listings if we arranged the stations
by frequency rather than by country, as we
have done in previous issues. We would ap-
preciate your comments on which way suits
your DX chasing.

We are also listing, for the first time in
this issue, a number of non-broadcast sta-
tions and frequencies reported by our moni-
toring stations. These are all indicated by
an asterisk (*). In some cases, when a great
number of stations of the same general cate-
gory utilize a frequency, we have indicated
the use of the frequency rather than attempt
to list any of the specific stations monitored
(2182, 2662 kc/s, etc,).

A new “clandestine” station has been
monitored on 6700, 6705 and 7275 kc/s.
The station is “Bayrak Radio,” The Voice
of the 