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YOU GAN BUILD-
$9 below-0° car starter
$11roll-away ham shack

$4 circuit-breaker
power cord

FROM OUR COMPLETE PLANS!

Knight-Kit C-577
{ Compressor/Preamp Kit

EICO Model 753
SSB/AMICW Transceiver o "

. i s - '
Shure Solo-Phone - | e 13:_",(;?;“:
Stereo Headset Amp 2 ¢ :
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Be creative -and thrifty too!

Save up to 50% with EICO Kits and Wired.

EICO supports your sense of
achievement with no-compromise
engineering, finest parts, dramatic
esthetics, simple step-by-step
instructions and large pictorial
diagrams. You need no technical
background—just pliers, screw-
driver, soldering iron. Three million

TEST EQUIPMENT

Mode] 232 Peak-to-Peak VIVM. A must for color
or B&W TV and industrial use. 7-nen-skip ranges
o ali 4 functions. With Uni-Probe.* $29.95 kit,
$49.95 wired.

Mode! 460 wideband Direct-Coupled 5 Oscil-
loscope. DC-4.5mc for calor and B&W TV service
and 1ab use. Push-pull DC vertical amp., bal. or
unbal. input. Automatic sync limiter and amp.
$89.95 kit, $129.50 wired.

people, ages 8 to 89, have built EICO
kits. If you love to create, EICO is
for you. And if you want the best
buys in ready-to-use factory-
assembled equipment, again EICO
is for you. Judge critically for
yourself. Send for your free catalog.
See EICO at your local dealer.

EICO!

KITS & WIRED

CITZENS BAND/ HAM RADIO

New Model 779 Sentinel 23 CB Transceiver. 23.
channe| frequency synthesizer provides crystal.
contralied transmit and receive on all 23 chan.
nels. No additional crysials to buy ever! Features
inctude dual conversion, illuminated $ RF meter,
adjustable squeich and noise limiter, TVI filter
117VAC and 12vDC transistorized dual power
supply. Also serves as 1.5 watt P.A. system.
$169,95 mved

wired only.

New Model 712 Sentinel 12 Dual Conversicn 5.
watt CB Transceiver. Permits 12-channel crystal
controlled transmit and receive, plus 23-channel
tunable receive. Incorporates adumable squelch
& noise limiter, & switches for 3.5 watt

use, spotting. & ‘Part 15 operation. Transistarized
12v0C & 117VAC dual power supply. $99.95
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Model 324 RF Signal Generatar. 150ke to 435mc
tange. For IF-RF alignment and signal tracing of
TV FM_AM_CB and mobile. Bullt-in and ext.
modumlon $28.95 kit, $39.95 wired.

New Mode! 753 The ane and only SSB AM CW
Tri-Band Transceiver Kit. “'The hesl ham trans-
ceiver buy for 1966 —Radio TV Experimenier
Magazine. 200 watts PEP on 80. 40 and 20
meters. Receiver affset tuning, built-in VOX. high
Ievel dynarmc ALC. Unequaled performance, fea

appearance. Sensationally priced at
8179 ’S kll. 82" 95 wired.

STEREQ/HI-FI

New Model 3566 All Solid-State Automatic FM
MPX Stereo Tuner ‘Amplifier. "Very satisfactory
product, very attractive price”’—Audic Magazine
No tubes. not even nuvistors Delivers 112 watts
IHF tota) to 4 ohms, 75 watts to 8 ohms. Com-
pletely pre-wired and pre-aligned RF, IF and
MPX circuitry, plus plug-in transistor sockets,
$219.95 kit (optional wainut cabinet $14.95),
$325.00 wired including walnut cabinet, UL
appraved

poOO00

Mode] ST70 70-Watt integrated Stereo Amplifier,
Best buy of highest ranked sterec amplifiers
according to independent testing. $99.95 kit,
$149.95 wired. ST40 40-watt Integrated Stereo
Amnll!ler. $79.95 kit, $129.95 wired, ST97 Match-
nl A M MPX Sterec Tuner, $89.95 kit; $139.95
wire

FREE 1966 CATALOG

EICO Electronic Intirument Co.. Inc.
131.01 39th Ave.. Fushing. N.Y. 11352

Send me FREE cataog describing the full EICO

tine of 200 best tuys. and name of nearest
dealer. I'm intereded In

[J test equipmert O ham radio

O stereo, hi-fi O Citizens Band radio
Name
Address ——

City —

1945-1965: TWENTY YEARS OF LEADERSHIP IN CREATIVE ELECTRONICS
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Cast your ballot for a

8.

uccessful future'

L.C.S. is the oldest, largest cor-

respondence school.
courses. Business, industrial, en-
gineering, academic, high school.
One for you. Direct, job-related.
Bedrock facts and theory plus

-
ACCOUNTING Auhmoblh Technician Structural Engineering
for Surveying and Meapping
Programmers Diesel- Gas Motor Vehicle Water Works Operator
Accounting (Canada) Engines DRAFTING
3::‘;:'::': Low BUSINESS Architactural Drsfting
Cost Accountin ertising Design Drafting
CPA Foviow ™ Basic Inventory Control Drafting Tachnology
Estate & Trust Accounting | § o [t rical Ot siting
Kal engin n|
Exacutive Accounting Marketing satting J U
G::.n' Tax Busi & Drafting
ora .
Production Introductory Mechanical
Industrial Accounting Clnldun Business Courses |  Draftin
3
Junior Accounting COBO ical Drafting

Legal Accounting
Office A

Personal {ncome Tax &
Social Security

IP‘nc'llul Accounting
bl

Praclice

Direct Mlll & Mall Order
Advertising

Induslml Pszcholo"

Small Business Accounting
Starting & Managing 3

Small Bookkeeping

Service
ARCHITECTURE
AND BUILDING
Arch. Drawing & Design
Architect:

Adv.msm
Managing a Small Store
Marksting
Marketing Research
Modern Executive
Management
Office Automation
Office Management

P for Digital

Pro ing the IBM 1401

vilding
Carpenter-Builder
Carpentry & Millwork
House Pianning & Interior
Design

Mason

Painting Contractor

Reading Arch. Bllmmnts

Ro;ww( in Arch. Design &

rac
Roview o' Mech. Systems
in Buildings

ART

Amateur Artist

Commercial Art

Commercial Cartooning

Interior Decorating

0il Painting for Pmsun
w Card & Sign Prod.

Sh(n Card Writing

Sign Painting & Designing

Sketching & Painting
-AUTOMOTIVE
Automatic Transmission

Speciahst
Automobile Bedy Rebuilding
& Refinishing
Automobite Electrical Tach.
Automobiie Engine Tune-Up

Purchasing Agent

Retail Business
Management

Retail & Local Advertising

Retail Merchandising

Retail Selling

Systems and Procedures
Analysis

CHEMICAL

Analytical Chemistry

Chemical Enginesring

Chemical Engineering Unit
Operations

Chemical Laboratory Tech.

Chemical Process Operator

Elements of Nuciear Energy

General Chemestry

Instrumental Labora
Analysis

CIvVIL

ENGINEERING

Civil Engineering

Construction Engineering

Hilhmr Engineering

Princtples of Surveying

Reading Highway Biueprints

Sanitary Engineering

Sewage Plant Operator

Pressure Vessel and Tank
Print Reading

Shest Metal Layout for
Air Conditioning

Structural Drafting

ELECTRICAL

Electric Motor Repairman

Over 200

High Schoo! General
High School Mathematics
High School Sacretaria)
High School Vocational
LANGUAGES
(Edited by Berlitz)

[{ German
Italian Spanish
LEADERSHIP
Basic Supervision
Industrial Foremanship
Industrial Supervision
Personality Development

practical application. Complete
lesson and answer service. No
skimping. Diploma to graduates.

Send for the 3 free booklets of- ¢
fered here and find out how I.C.S.

can be your road to success.

Industrial Heating

Plumbing

Plumbing & Healing

Practical Plumbing

Retrigeration

Relrigeration & Air
Conditioning

Steam Fitting

PULP AND PAPER

Paper Machine Operator

Paper Making

Pulp Making

Pulp & Paper Enginsering

Pulp & Paper Making

T EXTILES
Carding

Cardlng and Spinning

Dysing & Finishing

logy
Textde Mill Supervisor
Warping and Weaving
TRAFFIC
Motor Traffic Management
Raliway Rate Clork
Traffic Management

Eiectrical
Servicing
Electrical Contractor
Electrical Engineering
{Power option or
Electronic option)
Electricat Engineering Tech.
Electrical Instrument Tach.
Industrial Electeical Tech.
er Line Design and
nstruction
Power Plant Operator
(Hydro or Steam Option)
Practical Electrician
Practical Lineman
Reading Electrical
Biuveprints
ENGINEERING
{Professional)
Chqmml Cwil
Elactrical

Personnel-Labor Relations TV-RADIO-
MATHEMATICS S ANSHIE ELECTRONICS
a"!'”‘"’ 'Ma.lhn:quﬂgs .« | Real Estate Saiesmanship Mw‘ﬂm Tochn! l'"
lor Engineering g'{:;m o
Mathematics and Physics UZAILEID L (Prolumcd)
for Engin«vinsh SECRETARIAL lectronic Fundamentats
ics & Physics for | Clerk-Typist mlh Erectr. Equip. Tr'n'g
Technicians Commercial Electronic Instrumentation
Modern Eiementary Lege! Sacretary Servo Fundamentals
Statistics 'PJ:'ﬂu[ s.clvghry.t EloAclronic Principles for
MECHANICAL rofessional Secretary ut
i Shorthand Eloctmnlu and Applied
Aircratt ﬁ:owlr Plant ;‘m“-?m [|c.| T k
ndustriai Engineerin ypewriting sctronics Technician
Indstia lns‘tmmolnllmon g!lin%:" PRACTICE grstiCinsclRadiot
r| ator
ooch:;mll Enllmlu "a:ndtr Prectice Fundameatals of Electronic
uality Controf {ndustr|
Sutey Engineering Tach | Lathe O Rt -
Tool Mochine S sm Inspection Electronic Eauia, T,
Value Amlysbs Machine Shop Practice ectronic tquip. Trn'g
Machine Shop Prectice 8 | HiF1 Steteo and Sound
PETROLEUM Toolmaking ms Servicing
Natural Gas P 3 ing ln- ushlol Eloctmniu
Transmission lmMﬂal EMronm
0Oil Field Technology En,

Potrolqum Produ:tton

Technology
Milling Machine Operator
Mutticrat Maint

nd ustml Elochnnics

Industrial Management for
Engineers

ENGLISH AND

WRITING

Better Business Writing

Free Lance Writing

Introductory Tech. Writing

Letter Writing
Practicai English
Short Story Writing

HIGH SCHOOL
High School Business
High Schoo! ég.nld.)
High School College Prep.

Arts)
High Schoot College Prep.
(Enginesring & Science)

Clip coupon—and take your first big step to real success!

INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. 1415, Scranton, Penna. 18515 (in Hawail: P.0. Box 418, Honolulu.
Without cost or obligation, rush me “HOW to SUOCEED ’' the opportunity booklet about the field | have indicated below, and a samole leseon.

Heating & Air Conditioning
with Drawin,
tndustrist Air amdltnmm;

I.C.S., Scranton, Penna. 18515

In Canada: I.C. 8. C:

En ineer i n .
Practical Millwrighting

stroleum Rcﬁnﬂy Oper.
Pipmno Engineering ',:" Shop Prints
PLASTICS 'l’ool E»linminl Techn'gy
Plastics Tochnlthn Tool Grinder
R mNG: Yorret Latue Operator
HEATIN direchineiiners
CON DITIGdNAIING Weiding Enginesring Tech.
Air Conditioning STEAM AND
Alr Condltionhy. Meint. DIESEL POWER
Domestic Heating with Boiler Inspector

01t & Gas Industriat Buiiding

Refr

Heating Power Plant Engineering

Stationary Diesel Engines
Stationary Firsman
Stationary Steam Eng.

iam, Ltd. In other

Technicisn
Praciia) dadio. T Engce
Practical Telephony
Principles of Radio-
Electronic Telsmaetry
Prlnclghs of Semiconduc-
nsistor Circuits
Radio Servicing with
Equipment Training
Radio Setvicing
Radio & TV Servicing with
Equipment Traini
Second Chass Radiot
icenss

Li
Sound Systems Specialist
‘slephony, Electronics snd
adio munications

J TV Recaiver Servicing

TV Technician

Accredited Member,
National Home Study Council

ICE S

1.C.8. World, Ltd.)

] New! Special Package for Women! Soocual training programs for industry Convenient Payment Plan

: Name of the course in which you are i

= Name - Age Address,

[ {Plexse indicate My Mita M

: City. State, Zip Code. Working Hours AM. to P.M.
. " 1 am a member of U.S. Armed Forces.

l Occupation by. D Send me information on special Iaw rates.

L
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OVER 75 RADIO SHACKS
COAST TO COAST

ARIZONA
Phoenlx: 3905 East Thomas Rd.
CALIFORNIA
Angheim: 507 East Kotella Ave.
Bokersfield: 1308 191h St
Lo Habra: 1511 West Whimmee 8lvd
Long Beoch: 3976 Atlantic Ave
las Angeles:
Dawney: Stonewood Shop. Cir
Llodero Shopping Center: 5305 Centinelo Ave.
Mission Hills: 10919 Sepulveda Blvd
Resedo: 19389 Victory ot Tampa
Torronce: 22519 Howthorne Bivd.
West Cavina: 2516 Eost Workmon Ave.
West L, A, Pico Bivd. ot Overland
Ooklond (Son Leandra): 8ay Fair Shop. Ctr.
Sacramento: 600 Fulton Ave.
Son Diego (Lo Meso): Grossmont Shop. Cir,
Sonto Ano: Bristol Ploza Shop. Cir
1212 South Bristol
COLORADO
Denver: 798 South Sonta Fe

CONNECTICUT
Homden: Hamden Mart. Shop. Ctr
Monchesters Manchester Shop. Porkaode
New Hoven: 92 Yark St
New London: New london Shop. Ctr,
Stamford: 29 High Ridge Rd.
W est Hortford: 39 So. Main 51,

ILLINOIS

Chicaga: Evergreen Plaza at 95th St,

MAINE
Partlond: Pine Tree Shop. Cir,

MARYLAND
Longley Park: Hompshire .langley Shopping Center

Boston MASSACHUSETTS
167 Washington St.
594 Washington St.
110 Federal St.
Brointree: South Shore Plaza
Brockton: Westgate Mall
Brookline: 730 Commonwealth Ave.
Combridge: Fresh Pond Shop. Ctr.
Frominghom: Shoppers’ World
Lowell: Central Shop. Plaza
Saugus: N. E. Shop. Ctr.
Springfield: 1182 Main St,
West Springfleld: Century Shop. Cir.
Worcester: lincoln Plaza

MINNESOTA
S1. Pouls ]73 North Snelling

MISSOURI
St. Lovis: 1125 Pine St. (Walter Ashe Div.l
NEW HAMPSHIRE
Monchester 1247 Elm Sr.
NEW MEXICO
Albuquerque: 6315 lomas, N. E.
NEW YORK
Binghomton {Vestal): Vestal Shop. Plazo
Buffola (Clorence): Transitown Shop. Cir.
Now Vodn‘.l 128 Ave. of the Americas
Syracvie: 3057 Erie Bivd. East .
OHIO
Cincinnati: 852 Swifton Cir.
OKLAHOMA
Oklahoma City: Mayfalr Shop. Ctr.
Tulsa: 2730 South Harvard
OREGON
Portland: 1928 N. E. 42nd St
PENNSYLVANIA

Shop. Cir.

Philadelphia:
2327G Cottman Ave., Roosevelt Moll
1128 Walnut St.
RHODE ISLAND
Cranston: 1301 Reservoir Ave.
East Providence: Shoppers’ Town
TEXAS
Abilene: 2910 North First St.
Arlington: Collins at Park Row
Brawnsville: 847 S, E. Elizobeth St.
Dalloss
1601 Main St.
Medollion Center
125 Wynnewood Village
Fort Worth:
1518 So. University Dr.
900 East Berry St,
3524 Denton Highway
2615 West 71h 5t

Houston:

8458 Gulf Freeway

322 Northline Mall

Belloire: 4759 Bissonnet
San Antonio: 150 Wonderlond Shop. Ctr.
Sherman: 1620 Highway 75 North
Waca: 1016 Austin Ave.

VIRGINIA
Arlington; Washingtonsles Shop. Ctr.
WASHINGTON
Seattle:

202.8 Third Ave.
837 N. E. 110 St,

Rap10-TV EXPERIMENTER



RADIO SHACK GIVES YOU FR[[
THIS 94-PAGE *2 BOOK
$5 PURCHASE

WITH
EVERY

OF ‘ARCHER-PAKS

':\ \0(1

\f{*}

SO Plugs and Sockets: ideal bench assort-
ment for servicemen, hams, hobbylsts.
Save $10 off individual catalog price!
Subminiature types Included. 27-1562

30 2-watt Resistors: non.inductive mag-
netic film, carbon types. Many with 5%
values. All made by famous-name manu-
facturers. 27-1211

Speclal! 50 Capacitors: wide varlety of
types, including disc, ceramic, mylar,
molded, paper, oll, VIt-Q. Save $9 off in-
dustrial catalog total' 27-1199

48 Terminal Strips: assorted screw and
solder lug terminal strips with 16 Jugs.
101 uses for the builder and experi-
menter! An outstanding value. 27-1555

40 1-Watt Resistors: for all purposes
assorted IRC and Allen Bradley carbons;
5% values included. This pack is a regu-
lar $8 catalog net value! 27-1576

50 High-Quality Reslstors: wide selection
of carbon resistor values from Bradley
and IRC. From 100 ohms to 2 megs; Y2,
1, 2 watts. 5% and magnetic film types
also ‘Included. 27-1563

8 Pairs of RCA Plugs & Jacks: perfect for
hi-fi use in phonos, tuners, recorders, etc.
Scoop ’em up at this low, fow Radio
Shack price! 27-1575

63 Half-watt Resistors: made by Bradiey,
IRC, etc. 5%, 10% tolerances . all
most popular values. An absolute “must’’
for kitbuilders, hobbyists. 27.1612

35 Dlsc Type Capacitors: varlety of NPO,
Hi-Q, N-750, mylar and ceramic types.
10 mmf to 0.01 mf to 6 KV. A blg $10
catalog net value! 27-1567

3 Infra-Red Ray Detectors: miniature
sensing devices for solar experiments,
etc. Includes pictorial layout of typical
project. 27-704

35 Radio/TV Knobs: all the most popular
knob styles, colors and sizes, both with
and without shafts. 27-1564

4 Transistor Transformers: subouncer,
mike and Input types from famous UTC
and Remington Rand. Color-coded leads.
271581

45 Mlca Capacitors: famous-make micas;

values from 100 mof to 0.01 mf, as well
as siiver type condensers. 27-1573

FEBRUARY-MARCH, 1966

50 EASY.-
TO-BUILD
ELECTRONIC
PROJECTS!

A ftun-filled introduction to basic
electronics, written for the first.
time kit builder, hobbyist, and
student! Projects range from a
simple radio to 3 2. -way intercom.
Photo [iiustrations easy-to-follow
diagrams, instructions. ~ §2. ~1050

50 Tubular Capacitors: top-quality tubu-
lars, from 100 mmf to 0.1 mf to 600
WVDC. Molded, paper, porcelain types.
$10 If bought separately. 27-1568
4-Component Transistor Boards: with
transistors, resistors, diodes, capacifors,
etc. All American components. 27-616/4.
8 Volume Controls: most wanted types;
assorted values; including both fong and
short shafts. 27-127

80 Ceramlc Capacitors: from 10 mmf to
0.04 mf, by Centralab, other top makers.
Tubulars, discs, NPO's, temperature co-
efficlent, etc. 27.1566

150" of Hook-Up wire: six 25-ft. rolls,
stranded and solid wire; #18 through
#22. Always useful! 27-025

8 Pre-Etched Boards: assorted types of
pre-punched boards; any path may be
used. ideal for transistor experiments,
hobby work, etc. 27-1572

8 Transistor Eiectrolyties: “vertilytics”
and axial types from 5 mid to 100 mfd;
assorted voltages. Perfect replacement
types for servicemen. 27-1571

20 Mylar Capacitors: Sprague tubulars in

hermetically sealed, 27-701
varlous sizes and voltages, up to 1 mfd.
AH have long axlal leads. A top buy for

Sensational $25
Surprise Package!
$ Blggest component surprise
'pack you've seen! Resistors,
dlodes, condensers, capacl-
value-minded experimenters. 27-1565
FILL OUT AND MAIL TO YOUR
NEAREST RADIO SHACK STORE
(See Addresses at Left)
Please rush me the items I've listed by catalog number below.

tors, etc. your guess
as good as ours! 27-1251

I enclose $1 for each Archer-Pak ordered, plus 50¢ to cover

handling and postage for tofa/ order anywhere in the U.S.A .

O Pleose Mail My Free 1966 Radio Shack Cotalog i
O Please include my FREE copy of the Electronics Project book ]

.NAME (print) _
STREET
Beivy.

40 Coiis and Chokes: shop assortment of
RF, 0SC, IF, parasitic, peaking and many
other types Bought individually, these
would cost $15! 27-1569

$20 Relay Surprise Assortment: some
worth up to $12 each! Brand new Bab-
cock BR-12, BR-16, subminiature types;

_STATE______zip —
RTV-166

-l



Zip through Scott’s new

solid state FM stereo tuner kit
in one afternoon

Four to six hours! That's all you need to zip through
Scott's new LT-112 FM stereo tuner kit. Start after
lunch . . . enjoy superb stereo at dinner. M Scott
solid state circuitry is the key to the LT-112's su-
perior performance. Costly silicon transistors give
performance unapproached by any other kit on the
market. The LT-112 is kit-brother to Scott’s best-
selling 312 solid state stereo tuner, of which Audio
said, “. . . one of the finest tuners anywhere."” B
Your LT-112 arrives with all critical circuitry pre-
wired, pre-tested, pre-aligned, and mounted on heavy-
duty printed circuit boards. Scott’s exclusive life-
size, full-color construction book details every step
.. . makes perfect wiring almost automatic. Il You'd
never believe a kit so easy to build could be so
packed with features. Built into the LT-112 is a new
Scott invention . . . the Tri-modulation meter, used
for a Signal Strength Indicator, Zero Center Indicator,
and Alignment Meter. I See your Scott dealer today,
and pick up an LT-112 tuner kit . . . $179.95 plus one
enjoyable afternoon will net you a lifetime of listen-
ing pleasure.

For complete information on Scott's kits & components write:
H. H. Scott, Inc., 111 Powdermill Road,
Maynard, Mass. Dept. 565-12

Export: Scott International, Maynard, Mass. Cable HIFI.
Prices slightly higher west of Rockies. Prices and speci-
fications subject to change without notice.
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SOLVE FROSLEMS! TELL FORTUNES! PLAY GAMES:!
NEW WORKING MODEL DIGITAL COMPUTER

y ACTUAL MINIATURE VERSION
= OF GIANT ELECTRONIC BRAINS

KEEP FACE WITH SPACE AGE! SEE MANNED MOON SHOTS, SPACE FLIGHTS, CLOSE-UP!

<& AMAIING SCIENCE BUYS

-for FUN, STUDY or PROFIT

FREE! FREE!
SEND FOR GIANT 148
AGE CATALOG WP
PA%e sow

See the Stars, Moon. Planets Close Upt
3” ASTRONOMICAL REFLECTING TELESCOPE

Photographers! Adapt your cnmera to this Scupe for ex-
cellent Telephuto shuts and fascinating photos of moont

Fascinating new see-through model

actually solves problems, teaches computer

fundamentsls. Add: subtracts, multiplies,

, complements, carries, mmemorizes, counts,

lA comr.ru. sequences. Attractively colored, rl’ld

“ plastic {mru essily assembled. "12” x 3148”7 x

434", 1Incl. step-by-step assemdly diagrams,

d2-page instruction book eovering operation, computer language
thinary system), programming, problems and 15 experiments.

Stock No. 70,683-HP. . ... .... .. .$3.98 Postpaid

ASTRONOMICAL HDQTS. U.S.A.

Keep Pace With the Space Age

for the moon shots. See the tncredihle wonders of the Lni.
hoose from the warld's largest aelection of telescopes and

related oqu!pmen(. Cmn?lote range of reflectors, refractors. panoramic,

a c.. ranging from advanced precision instru-
build-your.own kits, Every accessory lmagin-
filters,
8, study

terrestria upmllnr. e
ments to inexpensive,
able. Drives, Mounts., finders, mirrors, eyepleces. lenses
equipment for astro-photogrsphy. charts, maps, models. slis

aids and classroum helps. Write for Free glant catalog *"HP'’.

‘FISH' WITH A WAR SURPLUS MAGNET

Go Treasure Hunting on the Bottom

Great jdea! Fascinating fun and sometimes tre-
mendously profitable! Tie a line to our 5.lb, Magnet—
Adrop it overboard in h-y. river, lake or ocean. Troll it
along the bottom—your ‘treasure’ aul can be outhoard
motors, anchors, fishing tackle, all kinds of metal valu-
ables. 5:1b. Magnet is war surplus—Alnico V Ty

Cost, 850. Lifis over 150 Ibs. on land—muic|
weights under water. Order now and try this new
Stock No. 70.57i-HP 5 (b, Magnet.
Stoek No. 70.570-HP 313 Ib. Lifts 40 .
Stoek No. 85.152.HP 15 1h. size, Hifts 350 ibs...

-$12.50 Postpaid
$8.75 Postpald
....$33,60 FOB

EXPLORE THE FASCINATING WORLD OF MAGNETISM
NEW 23 MAGNET VARIETY KIT
11 Sh | Many C itlons!

Ever ripen toinatoes by magnetism—paint pic-
tures nllng marne'. as a brush and iron filings
as paint? Surprising new ideas and uses for the
bewildering forces of magnetism are continually
discovered. Here, In one low-.cnst kit. you can
learn and experiment with varied malerials that
obsoleted Magnetite—the naturul magnetie ore.
Terrific assortment includes ferrites, ceramics,

Aexible rubber, alnico in every shape imaginahle
—up to 20 ibs. pull. Used every day in the modern wonders of mag.
netic microphones . . . magnetic processing of bank checks . . . mem.
ory cores for electronic computers, flow meters, tmmense generators,
transformers. motors, etc. All kinds of practical everyday uses, too.
Make tool and knife holders, pick-up tools, bulletln boards, automatic
stirrers, magnetic games and puszles. Your own ingenuity can produee
dozens of innovations—perhaps patentable.
Sizes range from 34" x 7/16” x 7/18" to 3" x 3" x 1/32”. Incl.:
three—2 slded ceramic, flexible strip. alnico bar, ceramie, atnico d
w center hule, 2 nico cyl, sm. alnico cyl, fiex. sheet, 2 bal
alnico bar, 3 channel-type pole pileces for sm. ceramic magmnets, bar
magnet keeper, 2 disc magnet kecpers. compl. Info. and (nst.
Stock No. 70,780-HP.. ... ...............$5.00 Postpaid

Y

RUGGED, LOW-PRICED
EXPERIMENTAL ELECTRO-MAGNET
Hobbyists, instruetors and industrial! |ab men
will find this well-built Electro-Magnet inva
uable. Demonstrate principles of electro-mag-

1 00 lhs, when powered
by a single 114V flashlight battery. Enll‘y
deactivated. Includes instructions for 8 experi.

ments—lifting power, magnetic flux and mag-
netomotive force. air gap, area of contact.
retentivity and field £ ion. Unit inecl
g and yoke y, battery holder, leads, clips and eyebolts.
Steel core ',"F yo{x‘e prccl&.don ground for maX. flatness. About 2"
"olg. 't. 2 Ibs,

dia. x 413

Stock No. 60,435-HP...................$10.00 Postpald

Bargains Galore! Hours of Fun! Only $5
NEW POPULAR SCIENCE FUN CHEST

Here are Edmund’'s 9 top selling science toys
and curiosities in one fascinating, low-cost
package. Perfect gift item. Amuse and delight
young and old for hours on end. Educational
too! Teach basic science principles in a won-
derful new fun way. Incl.: Solar Radiometer—
spins at 3.000 rpm: Albert the Bobbing Bird—
runs continuously on thermal energy: Amazing
Sealed Mercury Puzzle; Five 2-sided Ceramic
Magnets: Big 312" Burning Glass in Zip-Li

Poly Bag: Magn.&t Doggie and Spinning Baﬁ
—-bhall spins as dog approaches; Diffraction
Grating Ralnbow Viewer; PIK.-UP Rln, (with Edmund TAK);
Papular baoklet. '*Astronomy and You,”’ All in die-cut storage
box with complete instructions.

Stock No, 70.787-HP.. ..

ve e .$5,00 Postpald

L] []
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Mt. Palomar Type! An Unusual Buy!
see the Rings of Saturn. the fascnlating planet
Mars, huge craters on the Moon phases of Venus.
Equnmrlll Mount with tock on both axes. Alum-
inlzed and overcoated 3” diameter high.s;

/10 mirror. Telencope equipped with a 60X
eyepiece and a mounted Barlcw Lens. Optical
Finder Telescope included. Ha~dwood, portadle
B tripod. FREE  with Scope: Valuable STAR
ART plus 272.page ‘‘HANDBQOK OF HEAV-
ENS'* plus “*HOW TO USE YOUR TELESCOPE" BOOK.
Stock No. 83,030-HP. . ....._ ...........$29.95 Postpaid

41,” Reflecting Telescope—up to 225 Power
Stock No. 8S,103-HP.................. ..$79.50 F.0.B.
SUPERB 6” REFLECTOR TELESCOPE

Up to 576 Power. Equatourial mount and Pedesta! Base.
Stock No. 85.086.-HP. . . . . .. 0000900090000 $199.50 F.0.B.

BRILLIANT ELECTRONIC FLASH TUBES
FOR PHOTOGRAPHERS & MECHANICS
ime your car ignition, use for photo flash, signal
light, “eontrol device or as strohe light. These fiash
tudes, filled with Xenon gas, have glass envelupes
with sealed electrode at each end. Mfd. by G. E.

)w_voltage tube for low energy repetitive flash ape
plications. Operates on an anode between 120- and 500.V., 2-13" Ig. X
Ve diam. ror ignition timing, uses 130-V. with 30 mfd. discharge
capucitor. 4-gec. av. flash rate, 20.-hr. approx. life.
STOCK NO. 40.725-HP......... . .. .$5.20 Ppd.

Portable photo equipment applications In covered reflectors or hous-
ings protecting user frum contact with high Vulwﬁe. low operating
volta, 1400- to 550-V.} well suited for use with electrolytic type
ufac tors. 215" high x 34" diam., mounted on a 1-3" diam. X
1/16" thick wafer base designed tn be crimped Into a reflector. Three
pins serve as soldering terminals. Typical photo flash nL)BHc-tlon uses
450-V. on the annle with 1o d. 3 e, 4200 1}

output, peak Jumen output 4 x 106. 2/min. flaah rate.

STOCK NO. 40,726-HP................... ..$9.00 Ppd.

. MAKE YOUR OWN POWERFUL
H ﬁu ASTRON%MICAL TELESCOPE
Grind Y. A ical Mi
EEOMWOME, | orina Your own Astronemical mirror
- sives. diagonal mirror and eyepiece

¢ w".’ lenses. You huild instiruments ranging
N ™ - in value from $75.00 to hundreds of

%W'E“ 60 TO 180 POWER! Famous
g
i o

duliar-
Stock No. Diam. Mirror Thickness Price
70.003-HP 4" Yt $ 7.50 ppg.
70.004-HP [ 1” 11.95 ppd.
70.005-HP 8” 1347 19.50 ppd.
70,006-HP 107 1 3/;" 30.75 ) f.o.b.
70.007-HP 125" P 5§9.9% { Barrington

Brand New, Quick-Charge, Industrial Surplus
TSN NICKEL-CADMIUM BATTERY

. Unparalleled Value
I‘or the first time a 6-volt, light-weight -iickel-cadmium
batterd In stainless ~teel, strabd type casing. 1-amp hour
capacity, Almost unilmited lfe--thousands of discharge
charge cyeles with minute deterloration— charges fully
In approx, 1 Lr. with Edmund charger kit. Just a few
drups of water per year provide full maimtenance. Iljun.
dreds of uses for hohbyists, smateur photographers.
campers, mudel milders, ete. U'nequalled fur recharge
shie lanterns; eycle seooters, and boat lights; portable
Huorescent and ultra-vivlet lights: electronic flash units.
Battery requires minimum of electrolvte; Is gealed to
present loss, deliners nearly (007 of outpnt at below
freczing temperatures compared to W% by lead acid hatteries. No
cotrosive fiunes nnder ans ~1age of recharge, Can’t he damaged by
aceidental charge in peverse thut not recommendedr.  Stud type
terminal: on tob 14" apart marked for polarity; 6 32 thread, nufs
and lock-washers 67x2"\ 4. Wt approx. 2 lbs,
Stock No. 70 766-HP. . .. .. .. .. ........ $1S5.00 Postpaid
CHARGER KIT FOR 6-VOLT BATTERY. ('harges iu approx. 1 hr.
Shuts off automatically, attaches to Ntuck No. 70.766 battery case.
Includes transformer. hallast resistors, charger eircuit board, mount-
ing hardware, R-t1. cord. plug switch, a~sembly instructions,
Stock No. 79.807-KHP. . . ..., . ... ... +.....9$8.00 Postpaid
ONE 1.2 VOLT NICKEL-CADMIUM CELL
Stock No. 40,798-KHP. . ... .. ... . Ce e $3.95 Postpaid

MAIL COUPON for FREE CATALOG *

EDMUND SCIENTIFIC CO.. Barrington, N. J, =~

Completely New 1966 Edition. 148 pages, |
Nearly 4000 Unusuai Bargains.

Please rush Free Giant Catajog-HP.

Address .....ccc00000

I
Name ...o.iiitiiinerensonnneoroassocsonns |
|

CHMy..cooiviennnses. Zone. ... Btate. .......

| OO S




The famous @

Model 1101 TUBE TESTER

NOW in a wire-
it-yourself

Mode! 1101K...Kit

onty $34%

Model 1101 $4995

...Wired
lllustrated step-by-step instructions make
the Model 1101 extremely easy to build

Nothing has been spared, engineering-wise or
production-wise in making the Model 1101 your
best tube tester buy. Tests more tubes for dy-
namic cathode emission, shorts, grid leakage and
gas than many testers costing hundreds of dol-
lars. Tests new Decals, Magnavols, 7-pin Nuvis-
tors, Novars, Compactrons, 10-pin types, battery
type, auto radio hybrid tubes, foreign and hi-fi
tubes and industrial types. Employs brilliant 2-
point test principie —greatest safeguard against
obsolescence. Modern airplane luggage design

case...weighs only 4 Ibs
o Also tests all popular picture tubes

Write for complete catalog of kits and wired
instruments —and name of nearest distributor

(7 ELECTRONICS CORP

315 Rosiyn Road, Mineola, N.Y: 11501
Export: Morhan Exporting, 458 Broadway, N.Y.C. 10013
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| Julian M. Sienkiewicz, Editor
WA2CQL/KMD4313

B A computer recited part of Hamlet's soliloquy
before an august gathering of scientists, and
earned their applause hy singing in tune, if with
a somewhat mechanical voice, a chorus of
“Daisy.” The significance of this performance
by a computer was that it synthesized speech.
It actually spoke and sang. It did not merely
repeat or play back as the tape recorders do.

Dr. Peter B. Denes of the Bell Telephone
Laboratories used a tape recording of his com-
puter’s voice to dramatize to an International
Business Machines Corporation scientific sym-
posium here how computers have become one
of the most important tools in speech research.

With computers, Dr. Denes said, “we have
been able to generate artificial speech from its
basic building blocks, called phonemes, which
are somewhat like letters are to written lan-
guage. What makes speech infinitely more diffi-
cult to analyze, however, is that the phonemes
change when put in different contexts.”

Dr. Denes told the 150 scientists attending
the computer seminar at the Thomas J. Watson
Laboratories that because “we all produce and
perceive speech with so little effort, we in-
stinctively feel that it must be an unusually
simple process. On close examination it defies
explanation and seems almost miraculous.”

1 hate to quibble with the good doctor, but 1
am sure that the readers of Rapio-TV ExpERI-
meNnTER will agree with their Editor that syn-
thesized speech is only the beginning. We now
have computers that can “think,” and if man
can continue to improve computers, the ma-
chines will be able to think well enough to learn
how to talk. It may be difficult to imagine a
machine issuing forth baby talk and then matur-
ing to an eloquent Winston Churchill or humor-
ous Jacky Gleason, but it is in the cards. It may
take a score of years, but don’t be surprised if
man compresses the clock into a decade.

Happy Birthday. It isn’t very often the Editor
takes time out to congratulate a business on its
twentieth birthday, but he would like to make
an exception for EICO Electronic Instrument
Company. Most of us look at companies as

(Continued on page 12)
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5,000 FIRMS
HAVE
EMPLOYED

Something new!

LEARN AUTOMOTIVE -\
and Maintenance &
ELECTRICITY AT HOME! » {

Here's another great opportunity for the man
who wants his own business or a higger pay
check with a brighter future. It is a NEW DeVry
program that gives you the advantage of earning
while you learn.

Prepare in spare time at home for profitable
jobs which can take you all the way from
trouble-shooting on the electrical systems of
automobiles, marine engines, trucks, tractors
and other gasoline engines, to the general maln.
tenance of electrical equipment in the home or
In Tight industry.

DeVry's new program "brings the classroom
to your home” through the magic of AUDIO-
VISUAL AIDS: Lectures recorded by DeVry in-
structors combined with colorful 8 x 10” trans.
parencles to make learning easier. You get the
advantages of “programmed” learning through
modern texts which are also handy for future

- TV,
reference. To devefop practical skill, you get
and keep valuable shop equipment and manuvals.
This includes building the brand-new DeVry
Transistorized Automotive Analyzer and the DeVry
Silicon Battery Charger — jdeal “tools” for
earning extra money as you go.

This new program covers the entire electrical
systems in automobiles and other vehicles, in-
cluding transistorized ignition systems, alterna.
tors and regulators, and other applications. In
the maintenance field, it covers lighting, electric
motors, controls, wiring — even transistors. The
graduate from this program can be either a
specialist as a troubleshooter on the etectrical
system of an automobile, or handle electrical
lighting, heating, alarm and control systems. It
is ideal for “one man" maintenance departments.

Check coupon at right and mail it today for
FREE facts.

ACCREDITED MEMBER OF NATIONAL HOME STUDY

DeVry Technical Insti

Chicago

FeBrUARY-MARCH, 1966

FREE!

ON ELECTRONICS

DeVRY TECH

ELECTRONICS
GRADUATES...

There Must he a Reason!

Let Us Prepare You at Home or In
One of Our Two Big Resident Schools
for a Profitable Career in

ELECTRONICS

Across the continent, leading employers of personnel trained in elec-
tronics tell us that DeVry training is “Tops.” Get the full story of
DeVry Tech and the advantages it offers, by filling in the coupon
below. The two free booklets pictured below tell of many fine oppor-
tunities for trained men in electronics: the great variety of jobs, from
research, production, operation, maintenance and servicing of elec-
tronic equipment — to a neighborhood TV-radio sales and service
business of your own. They'll tell you too, how DeVry has prepared
men for good jobs with outstanding firms: on practical, **brass-tacks"
problems with actual electronic equipment.

Here's good news: you don’t need advanced education or previous
technical experience to get started. If you can follow simple directions,
you should be able to prepare with DeVry's help for real money in a
fiald that may offer the opportunity of your lifetime.

With many employers so enthusiastic about

Emplﬂymeﬂt serViCE: DeVry Tech graduates, it's no wonder our Em-

ployment Service can help our graduates get started in electronics, or can assist
them toward promotions later.

DeVRY TECHNIGAL INSTITUTE
4141 Beimont Ave., Chicago, IIl. 60641, Dept. RTE-1-w

| AM INTERESTED IN ELECTRONICS. Please give me your two
{ree booklets, "“Pocket Guide to Real Earnings' and “Electronics in
Space Travel’; also include details on how to prepare for a career
:ntthlstﬁeld. The following opportunity fields &heck one or more)
Interest me:

SEND COUPGN
FOR BOOKLETS

O Space & Missile Electronics 0 Communications
AS A CAREER 0 Tetevision & Radio 0 Computers
V=== O Microwaves O Industrial Electronics
N o g O Automation Electronics ] Broadcasting
- O Radar O Etectronic Control
O 1 AM INTERESTED IN AUTOMOTIVE AND MAINTENANCE ELEC.

TRICITY. Please supply further information.

NAME

COUNCIL

tute

AGE

ADDRESS APT

cITy STATE
O Check here it you are under 16 years of age.

—ZP_

2095A

1



[FlirR=E

GIANT NEW CATALOG

100’s OF BIG PAGES
CRAMMED WITH SAVINGS

Lnunsrm-npus:: co.|

[Dept. BT, 1012 McGee, Kansas City, Mo. 64106 jupmpen
| O Rush me FREE 1966 B-A Catalog. HANT
YODAY

| Name

I ]
Address ...

| EE

| City State }"‘

] Flease be sure 1o show your Zip Nowusseeseessensserereezinnng

MULTICORE
9-CORE
SOLDER

"+ only 69¢

BUY IT AT RADIO-TV
PARTS STORES

MUlﬁEDRE SALES CORP,, WESTBURY. N.Y. 11591
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(Continued from page 10)

impersonal organizations that somehow produce
the products we want and cash the checks we
send them. This EICO does, but they go beyond
the scope of ordinary business. Many years ago
before I entered the editorial field I was like
many of my readers today—a kit builder. I had
the first high-fidelity set in the neighborhood
made from EICO kits long before my next door
neighbor knew what hi-fi was. And like some kit
builders, I goofed in the construction. What to
do? I sat down and wrote a letter to EICO
telling them of my troubles. Back came a letter
listing all the faults that could cause the trouble
symptoms my setup had. Sure enough, a cold
solder joint in the feedback circuit was the
villain. This one letter typed by a technician
(not a form letter) made me realize that there
were humans behind those letterheads. And
with this kind of company attitude toward its
customers, no wonder EICO is enjoying its
twentieth birthday.

So, happy birthday, EICO, and let me add
my special good wishes to Harry R. Ashley,
EICO’s president, and Philip A. Portnoy, Execu-
lt(ive Vice President—the pair that sired countless

its.

Wet-Cell Mouth. Our overseas cousins reported
in the British Medical Journal that weak
electrical currents in the mouth play an impor-
tant part in corroding metallic fillings. When
dissimilar metals, such as gold or amalgam,
come into contact within the mouth, electrical
currents are developed. If these fillings are in
opposing teeth, a short-circuit that may cause a
sharp pain develops when the mouth is closed.
(That makes the jaw an s.p.s.t. switch.) When
the tongue touches fillings made of dissimilar
metals, the current passing through may cause
a buming sensation. This may be one of the
possible causes of leucoplakia, a thickening and
overgowth of mucous membranes that some-
times leads to cancer. If proven true, dentists
may switch over to ceramic or plastic filling with
gold caps becoming a thing of the dark ages.

\

‘‘Stereo transistors!
Whot will he think of next?"

RaADIO-TV EXPERIMENTER



Class C CB News. Unhappy marriages we've
heard of, but the marriage of Class C (radio
control) CB'ers and Class D ( voice communica-
tions) operators on one band has proven to be
one of the most unhappy domestic relationships
since the Hatfields and the McCoys.

The Class D operators have long complained
about the “boop boop” radio control signals
which were taking up five channels worth of
much needed communications space.

Class C operators, on the other hand, said
that the talkative Class D operators were gen-
erating so much interference in their model
ship and aircraft receivers that many were lost
as a result.

It now appears that something may be done
to alleviate the heated tempers on both sides
of the fence. It seems that the Academy of Model
Aeronautics has requested that the FCC estab-
lish five additional channels for radio control of
model aircraft, these channels to be located on
72 me.

This would mean an extension of the
Class C operating privileges, as the FCC has
been asked to let the existing 27 mec. R/C chan-
nels remain for the model users, should they
still find the need for them.

These five new 72 mc. channels would create
what amounts to a “private” band for the model
aircraft fanciers—far away from the Class D ack-
ack guns which (they claimed) were costing
them many of their finest flying machines. In-
deed, we know of one Class D CB’er who boasts
that he “shot down” seven model aircraft during
one single skip contact—for this feat he received
the coveted Iron Ground Plane medal, Second
Class.

Meanwhile, back at the FCC, at least one
major manufacturer of commercial two-way
radio equipment ran for the aspirin bottle at
the prospect of model aircraft being given fre-
quencies in the 72 mc. band. It seems that with
a severe shortage of frequencies for commercial
VHF communications, the 72 mc. channels are
a coveted prize—perhaps too highly desired by
industry to be “given away” for model aircraft
hobby use.

Yet another cry of woe has come from those
hobbyists who sail radio controlled model ships,
and the users of 27 mc. automatic garage door
opening devices. They are crying “foul” and
“sell out” because they don’t seem to be part
of this master plan to give the aircraft hobbyists
their own exclusive channels.

While creation of these five new 72 me. radio
control channels will not remove the R/C from
the 27 mc. Class D band, we hope that the new
channels will attract so many model aircraft
users that the FCC will see its way to shifting
all radio control operations to the new band,
thereby creating five channels which might then
be given over to Class D stations. Perhaps one
of these channels could be assigned to low power
(Part 15) CB hobby use, which would include
the use of C\W (code). [ ]
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*'Il'hi&king of college and
. a space age career in
: electrnnics'g‘_

S < R
YOUR “.“. ead Sogioserios l\ 3

to Sngieseriey T

MSV ¢ pero0- il L30T &

Send for this booklet on
ENGINEERING TECHNOLOGY
AND ENGINEERING

~ Learn how you can prepare for a dynamic
career as an electrical or mechanical engi-
neering technician or engineer in such
exciting, growing fields as avionics, mis-
siles, reliability control, fluid mechanics,
“data processing, metallurgy, microelectron-
ies, and advanced aerospace resea-ch,
MSOE offers residence study programs
leading to thess degrees in engineering
tﬂchnqiugy and engineering:
* 2 years — Associate in Applied Science
4 years — Bachelor of Science
Also pget facts about scholarships and fi-
nancial aids, job placement and cther
, student services; plus photographs aof
t MSOE technical laboratories and
student activities. For your copy,
just mail the coupon —
no obligation.

MSOE

Milwaukee School of Engineering

Milwaukee School of Engineering

Dept. RTX-266 1025 N. Milwaukee Street
Milwaukee, Wisconsin 53201
Please send the “Your Career” booklet.
I'm interested in

[ Etectrical fields O Mechanical fields

Name. Age...uueeison

Address

City. State ZIP.
ms.227



How To Have Fun While

New 23-Channel 5-Watt All-Transistor CB Transceiver

Kit GW-14

$8995

Assembled GWW-14

14%

23 crystal-controlled transmit & receive
channels for the utmost reliability. Low
battery drain . . . only .75 A transmit,
12 A receive. Only 278" H x 7" W x
10%2” D . . . ideal for car, boat, any 12 v.
neg. gnd. use. “S” meter, adjustable squelch,
ANL, built-in speaker, PTT mike, alumi.
num cabinet. 8 Ibs. Optional AC power
supply, kit GWA-14-1, 5 Ibs. . .$14.95

New Fully Automatic Electronic CW Keyer

Kit HD-10

$3995

All-transistor circuitry. 15-60 words per
minute. Solid-state switching—no relays to
stick or clatter. Convertible to semt-auto-
matic operation. Built-in paddle. Self-
completing dashes. Variable dot-space ra-
tio. Built-in sidetone. Keys neg. voltages
only, such as grid-block keying. Trans-
former-operated power supply. Fused. 6
Ibs.

New All-Transistor, 10-Band SWL Portable

Kit GR-43

2 $159%

10 bands tune longwave, broadcast, FM
and 2-22.5 mc shortwave. 16 transistors,
6 diodes, 44 factory-built & aligned tuned
circuits. Two separate AM & FM tuners,
two built-in antennas, 4” X 6" speaker,
battery-saver switch. Operates anywhere
on 7 flashlight batteries or on 117 v. AC
with optional charger/converter GRA-
43-1 @ $6.95. Assembles in 10 hours. 17
Ibs.

New Deluxe 5-Band SSB Ham Transceiver

Kit SB-100

,/’$3Bﬂw

14

Full SSB-CW t(ransceive operation on 80-
10 meters. 180 watts PEP SSB—170 watts
CW. Switch select for USB/LSB/CW op-
eration. Operates PTT and VOX; VOX
operated CW with built-in sidetone. Heath
SB series Linear Master Oscillator (LMO)
for true linear tuning. Mobile or fixed
operation with appropriate power supply
23 |bs. ..Accessory mobile mount, SBA-
100-1...$14.95.

Rap10-TV EXPERIMENTER



You Save...Build A Heathkit®!

New 30-Watt Transistor FM Stereo Receiver

Kit AR-14 $9995

(less cabinet)

3t transistors, 11 diodes for transparent
transistor sound; 20 watts RMS, 30 watts
IHF music power @ +1 db, 15-60,000
cps; wideband FM/FM stereo tuner, two
pre-amplifiers, & two power amplifiers;
compact 3%"” H x 15%4" W x 12" D size.
Assemble in around 20 hours. Mounts in
a wall, or optional Heath cabinets (walnut
$9.95, beige metal $3.95). 16 Ibs.

66-Watt Transistor AM/FM Stereo Receiver

Kit AR-13A $

Now Only

1840

Just add 2 speakers for a complete stereo
system. Boasts AM/FM/FM stereo tun-
ing; 46-transistor, 17-diode circuit for na-
tural transistor sound; 66 watts IHF music
power (40 watts RMS) at =1 db from
15-30,000 cps; automatic switching to
stereo; preassembled & aligned “front-end”
& AM-FM IF strip; walnut cab. 35 Ibs.

New 30-Watt Transistor Stereo Amplifier

L
Kit AA-14 $5995

(less cabinet)

HEATHIIT 1966 | New
1966
Catalog!

Free! 108 pages ., . .
many in full color
. describe these

to-build Heathkits.
Save up to 50%.
Mail coupon for your
free copy.

|
| e
|
|
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and over 250 easy-

Benton Harbor, Michigan 49023

O Enclosed is $

17 transistors, 6 diodes; 20 watts RMS, 30
watts ITHF music power @ =1 db
15-60,00 cps. Accommodates phono, tuner,
auxiliary . . . 4, 8, 16 ohm speakers. Book-
shelf size: 104" D x 3” Hx 12" W. Install
in a wall, or Heath cabinet (walnut $7.95,
beige metal $3.50). 10 Ibs....Matching
FM/FM stereo tuner available @ $49.95.

plus shipping. Please send model(s)

O Please send FREE 1966 Heathkit Catalog.

Name.

Address.

City.

State Zip.

Prices & Specifications subject to change without notice.
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Step No. 1—-Mount com. Step No. 2—Break copper

ponents and solder strip where required

TO: VERO ELECTRONICS INC, R
48 ALLEN BLVD., FARMINGDALE, N. Y.

[0 Please send me your Model PK.5 Kit. | am
enclosing $1.95 (N. Y. S. residents add local
sales tax).

NAME

ADDRESS.

CITY.

STATE 2P |

e e e . e e e e e e e e e o e e e e e ==t | B New  mechanical practice putting green,

GOV’T. SURPLUS

called Roputt, can be adjusted to an infinite
number of tilt and slope angles. The grass-
ELECTRONIC BARGAINS like top of the 9 by 4-foot green, endorsed
by Arnold Palmer, simulates the feel and

Converter Kit makes car radio sensitive short wave

revr Elotl':ce i.tlire calls. 2 kits 30-50 mc & 100~200$ 50 speed of creeping bent.
mc. Br Kit 2p adhs a8 ieoman R - 4P : g . . o o
Lens Kit 12 B & L lenses w/experimenters sheet... 1.00 For more |nformat|op on Roputt, which
Infra-Red Filter 5 inch diameter......... "7 135 | | operates on 115 volts, lists under $350, and
Infra-Red Detector Capsule ..................... 1.25 weighs about 175 Ibs, write Wichman Indus-
Infra-Red Sniperscope tube #6032 w/specs....... 6.50 tries, 7110 South France Ave., Minneapolis,
Sniperscope, US M-3 complete, ready to use...... 225.00 Mi 55410 B
IBM Memory Cores package of 200 w/specs........ 1.00 In, J
I8M Memory Frame, 160 bit wired. ... ............ 4.00
Geiger Counter Tube w/diagrams for counter...... 1.26
Radlosonde Transmitter, new with tubes.... 1.25
NPN General Purpose Transistors package 12 ...... 1.50
Mine Detector SCR-625 find treasure, unused with
book & fresh batteries - 45.00
Electric Motor operates from 1.5 volt...... i .50
Gun Sight Air Force 16 mm Camera......... .... 16.95
Recording Wire, 12,000 feet on spool............. 1.00
Polaroid Polarizing Sheets 5x5 inch, two for....... 1.00
Underwater Navy Mike, unused w/cable.. ... 5.50
Prism, cost $30 from tank periscope 1.00
wired 18M Memory Planes
4096.....$12.50; 8192..... $15.00; 16,384 . 35.00
3AP1 Oscilloscope Tube, new. . 1.00
100 Wwatt Power Transistors like 2N277............ 2/1.00
100 Transistors on boards $4.00; 1,000............ 30.00

Selenium Sun Cells electricity from sun, w/book... 5/1.50

Above Is a sampling from cur 80 page catalog. Send 25¢ for
catalog. All matenal listed FOB Lynn, Mass. (you pay shipping).

JOHN MESHNA, JR.

i i ushbuttons control motor-driven
21 ALLERTON ST., LYNN, MASS, Microswitch pushb

jacks 1o adjust tilt and slope of green.
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channels and is designed for mobile and base
station CB'ing.

Pumping out a full five watts, the 23’r
comes factory equipped with crystals for all
g channels (what, no crystal synthesizer?)

plus the following other features: 23 silicon
transistors, 6 diodes, 1 Zener diode, super-

RIGS AND sensitive receiver, 4 watts of receiver audio,
RIGM AROLE Squires-Sanders special speech booster in

the modulator, transmit light, and a provi-
sion for instant conversion to PA service—
but there’s more!

This rig has one of those “noise silencer
circuits” which everybody is talking about
these days. The circuit really goes to town

B This go-round we have a new solid-state
transceiver, the most gung-ho antenna ever
to be seen zipping down the highway, and
a little gadget that promises to make Yyour
mobile unit sound like a base station. In-
terested? Well, let’s go!

Full 23. Our transceiver is from an out-
fit with the handle of Squires-Sanders, this
is the company which manufactures Clegg
equipment for the Ham bands—and any
VHF Ham operator can attest to the su-
perior quality of every piece of gear which
emerges from Clegg’s production line. Any-
way, as their world premier in the CB field,
Squires-Sanders offers a rig called the Squires-Sanders, Inc. Model 23'er
“23%er,” which has (you guessed it), 23 23-Channel Citizens Band Transceiver

YOUR NE FREE! For fun and pride in assembly, for long
years of pleasure and performance, for new ad-

ventures in creative electronics mail the coupon

below and get Conar’s brand new catalog of

COP i IS quality do-it-yourself and assembled kits and
equipment. Read about items from TV set kits

to transistor radios . . . from VTVM’s to scopes

W AITI NG- ...from tube testers to tools. And every item
in the Conar catalog is backed by a no-nonsense,

i~ . no-loopholes, money-back guarantee! See for

yourself why Conar, a division of National Radio

Institute, is about the

fastest growing entry C@N n R
in the quality kit and Z/S_Z\S
equipment business. '

SN B MAIL THIS COUPON NOW I
CONAR B

3939 Wisconsin Ave., Washington 16, D.C.

Please send me your new catalog.

P > o

Name
Address,
City State Z-Code,

FeBRUARY-MARCH, 1966 17
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CB Rigs and Rigmarole

on ignition noise and completely eliminates
it—not just gives it a once over lightly with
a slight clip as in many of the standard
noise limiters. The manufacturer says that
in spots where a weak CB signal cannot be
read, the 23’er can still hear 'em—and well
too!

Besides the fact that this circuit gives you
a sharper CB'rig than normal, it probably
saves you a good $30 for having your car’s
ignition system de-noised, which won't be
necessary with the 23’er.

The rig operates from any vehicle with
a 12 volt negative ground electrical system
(that’s just about every American car today)
or from 115 volts AC when used in con-
junction with an optional AC power supply.

Weight is a scant 4 pounds, and the com-
pact unit measures 8” by 3%” by 7”.

In the price department, the 22'er goes for
$235, including ceramic mike, mobile
mounting bracket, and all crystals, The AC
power supply is $24.50.

For further details, drop a line to
Squires-Sanders, Inc., Martinsville Rd.,
Millington, N. J. 07946.

Adds Color to CB. Our wild, wild, anten-
na comes from The Antenna Specialists
Company, 12435 Euclid Avenue, Cleveland,
Ohio 44106.

!
|
|
|
|

Antenna Specialists Co. **Colorguard"
Fluorescent Orange CB Antenna

This antenna is the Colorguard, and is
actually a whole series of antennas, rather
than just one single sky hook. These an-

tennas are produced in a brilliant fluorescent
“International Emergency Orange” materi-
al—some in fiberglass, others in steel which
is encased in plastic orange jackets.

Originally conceived for police work on
radio equipped motorcycles, the idea met
with such outstanding official reception in
the experimental stages that it was quickly
worked up for other frequencies. The CB
versions have already created quite a bit
of happy talk among CB clubs and REACT
teams.

At a recent “sneak preview” of the CB
version in Fairfax, Va., six mobile units
were equipped with Colorguard antennas
and tested under a variety of traffic condi-
tions. Public safety officials expressed con-
siderable interest in the antennas.

Your editor has seen these antennas and
must admit that he hasn’t ever seen anything
quite like them before. The color is a
dazzling orange which can be seen at great
distances. It immediately identifies any
mobile unit as being one equipped for emer-
gency radio communications. Although
Antenna Specialists make no claims for
the other benefits of their Colorguard an-
tennas, your editor found that they make
an eyecatching addition to your car when
trying to seek it out in a crowded parking
lot.

it Makes Your Antenna 10-Feet Tall.
The Dyna-Power, a solid state antenna
booster, is a multi-purpose device which
sounds like the answer to a CB’er’s prayer.
Tied up in a little package, smaller than

Dyna-Comm Products ‘‘Dyna-Power"
Solid-State Standing-Wave Reducer

a frozen juice can, we have something which
offers the following features: increases
power by reducing SWR, gives you more
range, decreases noise and static, has a built-
in RF and modulation indicator, and a light-
ning arrestor.

The unit requires no external power and
installs by simply inserting it in your mo-

RaADp10-TV EXPERIMENTER



bile antenna lead.
ruggedized.

Price is $9.95 from Dyna-Comm Prod-
ucts, 4860 N.W. 2nd Avenue, Miami, Fla.
33127. If you write to them, they’ll send
you some data on the Dyna-Power and also
data on one of their other products called
the Dyna-Filter which eliminates noise from
your car’s generator brushes or voltage
regulator.

It's water tight and

Dyna-Comm Products *‘Dyna-Filter”
Car Generator Noise Suppressor
We'll be back next issue with late news on
some of the highlights appearing on the CB
scene. Until then, we'll be CB'ing you! B

inm AL LN S
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Lighting System For Small
Airports

The aviation lighting unit shown above is
part of a low-cost electronic flash and ap-
proach lighting system for small airports |
made by Sylvania Electric Products Inc.
i The system consists of a series of the units,
ranging from 10 to 28, spaced 100 feet
apart down the centerline approach path
to the runway. Each unit is equipped with
a five lamp incandescent light bar and a *
powerful condenser discharge light. By
i means of a master timer, the condenser
discharge lights flash in sequence from the
outer light bar towards the runway thresh-
old, providing the pilot with long-range
centerline line-up even under low visibility i
k3

LN H oo

conditions.
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i FIND THE
PRECISE
AUDIO
ACCESSORY
YOU NEED

FAST!

e Jacks

Plugs

Adaptors

Couplers

Extension

Jacks

e Speaker
Controls

o “Mini-Mix"—
mixers, etc.

look for the

EMATUATR R
AUDIO ACCESSORY SELF-SERVICE CENTER

At last! All the confusion and “wait™ gone. FalLs,fe
quality. Packages factory led remseI{ |
by name, type, mating part, prlce Guaranteed.

Send for Complete Catalog:

SWITCHCRAFT, INCORPORATED
5563 No. Elston Ave., Chicago, Illinois 60630

ALL TV-RADIO

RECEIVING TU BES

All Brand New
All At A Flat Discount Price of Only

AMERICA’S GREATEST
SOURCE FOR SAVING
ON HIGH TUBE COSTS,
GETTING ALL SETS
IN WORKING ORDER.

o ALL TUBES 1st QUALITY. MADE m USA.
o ALL SOLD ON WRITTEN 24-MONTH WARRANTY
o ALL ORDERS SHIPPED 1st CLASS SAME DAY REC’D.!

Order replacements for defective tubes @ $1°
each, plus 25¢ postage and handling on your
entire order.

Write today to, Dept. RTV-26

UNIVERSAL TUBE CO.

Orxone Park, M. Y. 11417
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BOOKMARIK
by Bsobuora

8 There was a time when important elec-
tronic book titles never reached the book
stores because authors did not have the in-
formation on hand. More so, the task of
writing these titles usually was greater than
the efforts one man could muster. So, elec-
tronic companies have become book pub-
lishers and with their resources they have
grouped the efforts of many professions to
produce a title that normally would take
several years in the making. Three such com-
panies are Motorola, General Electric and
Allied Radio. Considering the effort put into
the texts reviewed in this issue of RADIO-TV
EXPERIMENTER as well as the quality of
the end results, the prices asked for these
texts are very low. To prove a point here
are reviews on three titles everyone should
have on their bookshelves. You would have
to go far and wide to equal them with a

library of several volumes—if they could be
had.

Hobby Manual. Want a light that dims
gradually at a pre-determined time—just
right for the bachelor’s den or the children’s
bedroom? Or an electronic organ the size
of a typewriter that gives off melodious tones
when plugged into your hi-fi? Or an airport
receiver that lets you eavesdrop on conver-
sations between pilot and control tower? Or
a second ignition system to improve gas mile-
age and assure quick winter starts?

i

ol TLICTRIN
CANPINATS

200 pages
Soft cover
167 illus.
$1.50

The General Electric Electronic Com-
ponents Division's Hobby Manual, believed

TELEX

...for the ultimate 1n private listening

.!,- »

PERSONAL TV LISTENER

Enjoy Television in private without
disturbing others. Full rich sound
through comfortable individual ear
phones. Others don’t hear a thing.
Ideal for late night viewing or keep-
ing house quiet during children’s pro-
grams. With extra ear set® two can
listen.

TELEX 1200

« Superior sensitivity and re-
.sponse o Extrarugged and tamper
proof « Field serviceable « Rein-
forced cord design with quick dis-
connect « Available with or
without microphone boom « Dy-
namic microphone and speakers

More Than 100 Telex Headsets, Microphones,
Pillow Speakers and Private Listening Devices
are available. Write for descriptive literature today. Dept. 974 3054 Excelsior Boulevard, Minneapolis, Minn. 55416

FIRST CHOICE |
OF EXPERTS FOR: |
Ham E
Short Wave Listening
Citizens Band

Alrcraft COMMUNICATIONS
MICROPHONE
Hi-Fi Stereo « Transistorized. noise-cancel-
ling, dynamic « Voice response
Mabile Communications charactenstics proved superior

by test « Standard equipment
on most new American aircraft
« ldeal for all communications
« Carbon noise-cancelling type
also available. Both types FAA
approved (TSO C58)

TELEX ACOUSTIC PRODUCTS

Educational Systems
Industrial Communications

20
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to be the most comprehensive hobby manual
ever produced by a major electronic com-
ponents manufacturer, tells you how to make
them. Expanded in size and scope from last
year’s 50-page G. E. Silicon Controlled Rec-
tifier Hobby Manual which concentrated on
simple circuitry using silicon controlled recti-
fiers, the new manual utilizes a wide range
of "components: transistors, vacuum tubes,
reed switches, thyrectors, thermistors, capac-
itors and photo-conductors, as well as sili-
con controlled rectifiers. It also has 45 pages
explaining in layman’s language the funda-
mental operation of these components.

There’s a step-by-step explanation for mak-
ing the automatic lamp dimmer utilizing a
triac, three transistors and several diodes. It
will amaze the girl friend when it's time for
romance or help the youngsters fall asleep in
a gradually darkening room.

The eight-key organ employs a simple cir-
cuit with a unijunction transistor which per-
mits manual raising or lowering of the oc-
taves. The airport receiver uses two tran-
sistors, two penlight cells, some wires and a
plastic box. And the electronic ignition sys-
tem, as an alternative to the normal system,
works off the existing coil and breaker points
thanks to a silicon controlled rectifier.

There are 35 projects in all ranging from
the gimmickry of a magic lamp that turns on
and off with a magnetic wand to such handy
items as a one-compactron, all-band short
wave receiver; a thermistor thermometer with
remote control and alarm, and a battery
saver employing one resistor and one silicon
controlled rectifier.

The manual may be obtained from author-
ized distributors for General Electric elec-
tronic components or from the G-E Ware-
house, Dept. RPG. 3800 North Milwaukee
Ave., Chicago.

Your First Measurements. The VOM
(volt-ohmmeter) and the VTVM (vacuum-
tube-voltmeter) are probably the most useful
and most commonly used instruments for
electronic/electrical measurements. Now Al-
lied Radio has published a compact, clearly
written, well-illustrated booklet, “Best Ways
to Use Your VOM and VIVM™.

The information supplied will enable any-
one, even a beginner, to locate most of the
common troubles in electronics and electrical
equipment. The text, assuming little knowl-
edge on the part of the reader, tells exactly
how to connect VOM’s and VTVM’s for
measurement of voltage, resistance, current.
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Prestige, Better Pay, Job Security

A.S.E.E.
DEGREE

Do you have experience in the electron-
ics field?

Do you have the desire to advance your
electronics career?

Have you cultivated study habits which
enable you to learn from books, in-
structional articles, and home-study
teaching materials?

Would an *Associate in Science in
Electronics Engineering” Degree ad-
vance your employment and/or salary
potential?

If your answers are “yes,” then send
for full information. Our catalog ex-
plains how you can earn your A.S.E.E.
Degree, mostly through home study in-
struction. Our home study courses are
written and taught so you can under-
stand them, and our instructors are
ready and able to answer students’
questions and help them when help is
nceded.

In your first letter to us, pleasc include
a brief resume of your background—
schools attended, courses passed, and
work experience. This will enable us to
make meaningful suggestions relative
to how GSE can best help you reach
your objective. Write to:

Department E-5T

GRANTHAM SCHOOL OF ELECTRONICS
1505 N. Western Ave., Hollywood, Calif. 90027
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Bookmark

With a brief coverage of basic principles,
empbhasis is on the important features of the
instruments, how they work and how they
are used. Photos and drawings show con-
nections for various measurements, how to
set switches and controls, and what scales to
use. Applications discussed cover measure-
ments that can be made around the home on
television and radio sets, and hi-fi, Citizens
Band and Amateur Radio equipment.

Tests and measurements are explained for
resistors, capacitors, coils, diodes, transistors,
fuses, motors, lamps, batteries and switches.
Miscellaneous applications cover use of a
VOM and VTVM as a tachometer, tempera-
ture indicator, salinity tester, soil tester, relay
tester, and for tape recorder bias measure-
ment. A chapter on care, repair, adjustment
and calibration of these two instruments is
also included. Available for fifty cents, post-
paid in the U.S.A,, from Allied Radio Corp.,
100 N. Western, Chicago, 1., 60680.

- d

Besl Wapy b b T

VOM~VIVM

96 pages
| Soft cover
75 illus.

* 506

Largest Of Its Kind. A new 908-page
bound volume Semiconductor Data Manual
has been published by Motorola Semicon-
ductor Products Inc. Technical data and spec-
ification for more than 2600 semiconductor
products, application selector guides and gen-
eral semiconductor information combine to
make the Semiconductor Data Manual the
most complete semiconductor reference
available. No mere listing of type numbers,
the Semiconductor Data Manual provides
complete electrical and thermal character-
istics for each device type. In addition, many
design and parameter curves are given.

To simplify application problems, many
selector charts indicate recommended device
types for specific electrical conditions and
circuit requirements. For example, the high-
frequency transistor section alone contains

five separate selectors: silicon high-speed
switching, germanium high-speed switching,
silicon medium-speed switching and general
purpose amplifier, RF, and small-signal am-
plifier and switching transistors.

et
I g Bt a L
I

898 pages
Soft cover
$3.50

As an aid to the user, the Semiconductor
Data Manual is arranged in device-applica-
tion sections such as high-frequency transis-
tors, power transistors, silicon controlled rec-
tifiers and gate controlled switches, zener and
reference diodes, and integrated circuits.
Altogether, there are ten device sections. For
those occasions when it is necessary to locate
a device by type number alone, there is a
comprehensive alpha-numeric index.

As an aid in applying semiconductors, an
additional section of the Semiconductor Data
Manual is given over to applications data
and technical information such as: How to
Get More Value Out of a Transistor Data
Sheet, Understanding Transistor Response
Paraments and High-Power Varactor Diodes
—Theory and Application.

The true scope of the Semiconductor Data
Manual is partially indicated by considering
the coverage of just a few of the device sec-
tions. For example, the zener and reference
diode section provides complete specifica-
tions on some 911 basic zener diode types,
162 temperature compensated reference
diodes and 48 reference amplifiers. Among
the nearly 650 transistors listed in several
sections are 262 high-frequency types, 159
power transistors and 84 low-power, low-
frequency (milliwatt) transistors, plus field
effect transistors and multiple transistors.

The silicon rectifier section describes some
181 devices with current ratings to 1000
Amperes. The rectifier assembly section in-
cludes more than 400 types. The silicon con-
trolled rectifier section covers 192 scr’s plus
gate controlled switches.

The Semiconductor Data Manual is avail-
able at $3.50 per copy from the Technical
Information Center, Motorola Semiconduc-
tor Products, Inc., Box 955, Phoenix, Ari-
zona 85001. 8
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Paperback Bookrack

Here is the handiest, most versatile bookrack
ever designed for your desk-top electronic paper-
back books and magazines. Holds one or as
many as thirty paperbacks. This sturdy paper-
back rack becomes full sized bookrack simply
by turning around, can also be used for display-
ing '45 records or tapes. Has these “more for the
money features™: adjustable—self locking book-
ends fold flat when not in use—angled to secure
and make viewing easy. Ideal place for often
read books. Handsome brass plated finish with
non-marring legs—compact sturdy construction.
Excellent for paperbacks; copies of Rapio-TV
EXPERIMENTER, ELEMENTARY ELECTRONICS,
RADIO-TV REPAIRS; or electronic reference texts
you would like to keep on your desk top. Price:
$1.49 postpaid. For more information or to place
orders write to CEL Products, Dept. EGD, 865
N. Sangamon, Chicago, Ill. 60622.

CEL Products Paperback Bookrack

Transistor Radio Servicing
Made Easy

AM and FM auto and transistor radios
can now be serviced with higher profit with
the Dynascan B&K Model 970 Radio An-
alyst. The new all solid-state instrument in-
creases repair profit potential through com-
- bining all the necessary functions needed to
repair these radios into one time saving unit.
It is complete with power supply, in-circuit
and out-of-circuit transistor tester, RF and
audio signal generators, and a rugged volt-
ohm-milliammeter.

The Model 970 Analyst employs an in-
circuit signal injection procedure that func-
tions on either power or signal type transis-
tors through introducing a dc test signal into
the transistor stage and reads good/bad

FEBRUARY-MARCH, 1966

Service household appliances, rewind

- OPERATE A
O F1X-1T SHOP!

LEARN IN

EARN BIG MONEY
motors,

sharpen mowers, saws, do house wiring, e

EVERY NEIGHBOR
EVERY STRANGER A PROSPECT

Learn at home by building valuable testing kits,
repairing your own and neighbor's appliances. It
is not unusual for appliance repairmen to charge
on the basis of $5.00 to $6.00 an hour!

FREE ILLUSTRATED BOOK

We show you how to make repairs, secure busi-
ness, what to charge, where to buy needed parts
wholesale. Send today for your FREE book and
special Pay Later Form.

CHRISTY TRADES SCHOOL

32(4 W. Lawrence Ave,, Dept. A-(411, Chicago, 60625

ONLY TOP QUALITY
PROVEN '

AE!OSGL SERVICING
CHEMICALS
SHOULD BE USED IN ANY TV SET

OVER 1.000,000 CANS SOLD;

TUNER CLEANER

CADDY SIZE ...
ECONOMY SIZE ...

_roL-ain Y-

CONTROL CLEANER

CADDY SiZE ... .98 |
ECONOMY SIZE 1.98

MANUFACTURERS OF

NO-ARC * FROST-AID

MASK-N-GLAS * KLEER SPRAY
Write for lllusirated Catalog

- h
1260 RALPH AVE. |
BROOKLYN, N. Y, 11236 |
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directly on the built-in meter. No circuit
alterations or removal of transistors is
necessary for this test. This is the first in-
strument to have the capability of checking
power transistors in this manner. Transistor
Beta and Leakage may be read directly on
the meter scales if thc transistor is tested
out-of-circuit. The built-in power supply pro-
vides 12 to 12 volts for battery substitution
and a separately variable 1%2 to 12 volts for
bias. For additional information see your
B&K distributor or write to B&K Manufac-
turing Company, Dept. MCA, 1801 West
Belle Plaine Avenue, Chicago, llinois 60613.

” :
Dynascan B&K Model 970 Radio Analyst

Triceps—A Universal Hand Tool

This remarkable, all stainless stecl instru-
ment climinates many of the problems en-
countered by those who work with very
small, delicate, oddly shaped, or otherwise
difficult to handle objects.

Depressing the Triceps plunger causes
three resilient, hooked fingers to flare out
from the tip. By properly positioning the
extended fingers and releasing the plunger,
the fingers retract and an object is firmly but
gently grasped. It is then a simple matter to
position, adjust, retrieve or just hold an ob-
ject for as long as necessary without main-
taining any finger pressurc on the plunger.
To release, just depress the plunger mo-
mentarily.

The Triceps is a vital tool tor servicemen,
technicians, assemblers. model makers, en-
ginecrs. inspectors or anyone who is ham-
pered by the limitations of screwdrivers,
tweezers, pliers. forceps. small clamps and
other conventional tools. This instrument has
innumerable uses in clean rooms and in the

field of miniaturization. In electronic and pre-
cision mechanical work. the positioning and
holding of fine wires and most components
during soldering and assembly. is made casier
and less fatiguing. Many operations in the
fabrication of semiconductors, miniature
components and modules, are made simpler
and safer by minimal contact between tool
and part. The Triceps is extremely versatile
in positioning, adjusting, and assembling
small or irregularly shaped parts and is the
ideal means of retrieving objects dropped
into a chassis or mechanical assembly.

Six models are available, ranging in length
from 4%2 to 18 inches. The T6L and the
T8L terminate in a 2” long needle-nosed seg-
ment. This makes it possible to reach into
cramped locations that are inaccessible to
most other tools. All models are provided
with a finger grip, except for the T4 which
has a convenient pocket clip. Priced from
$2.85 to $5.20. For more information write
to Universal Technical Products Co., P.O.
Box 257, Dept. 72-21, Forest Hills, N. Y.
11357.

e
= moddal T-4&
” in sparation

Universal Tech. Products Triceps

Shortwave Receiver

Lafayette Radio Electronics Corporation
has released a new shortwave communica-
tions receiver. the HA-226 which is ideal for
the shortwave listener, novice ham, or hobby-
ist, the HA-226 is a sensitive superheterodyne
shortwave receiver with a built-in power
supply and a 4” speaker covering 550 KC
through 30 MC in four bands. Features On/
Off Volume Control. Band Selector, Main
Tuning and CW Phone switch. llluminated
S-meter shows signal strength and correct
tuning for best reception. l.arge slide rule
dial with red pointer and 0-100 logging scale
facilitate tuning. AVC reduces fading and
blasting on distant stations. The unit has
front panel headphone jack for private listen-
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ing, 3 tubes and 2 diodes. Size: 10%s W x
6 H x 8”"D. For 110-120 volts, 50/60 cycles
AC. The imported receiver is $49.95 from
Lafayette, 111 Jericho Turnpike, Syosset,
L. 1., N. Y. 11791; the stock No. is 99-
2520WX.

Lofayette Model HA-226 SW Receiver

Free Tape Rack!

The Magnetic Tape Division of Sarkes
Tarzian Inc. has announced an unusual offer
to introduce tape recorder owners to the fine
quality and performance of Tarzian Tape.
For a limited time only. Tarzian will give
away a good-looking, convenient tape storage
rack, absolutely free with the purchase of
three reels of Tarzian Tape. This special tape-
and-rack package is now available from Tar-
zian Tape dealers throughout the country. It
applies only to Tarzian’s standard-play
acetate tape, in the 1200 foot (7”) reel, the
most popular size and type.

Sarkes Tarzion Tape Storage Rack

The tape rack, especially designed by
Sarkes Tarzian Inc., will hold twelve boxed
reels of tape, in either 5” or 7" size. Although
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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"'®
ALL Guaranfeed to Workl

A COMFPLETE HOME RADIO COURSE

BUILD
12 RECEIVERS
3 TRANSMITTERS
SIGNAL TRACER
SIGNAL INJECTOR
CODE OSCILLATOR
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NEW
products

these racks are not for sale separately any-
where, they are equivalent to book and
record racks which sell in the $2.00 price
category. Although this special offer applies
only to standard play acetate tape, Tarzian
manufactures a full line of magnetic record-
ing tapes. Included in the Tarzian line are
standard and long play acetate tapes, plus
long play and extra long play polyester tapes,
in all standard reel sizes.

This special premium offer will continue
only as long as the current supply of tape
racks lasts. So take advantage of this intro-
ductory offer immediately. For the name of
the nearest Tarzian Tape Dealer, write to
Sarkes Tarzian Inc., Magnetic Tape Division,
Dept. DV, East Hillside Drive, Blooming-
ton, Indiana.

Packed Solid
Solid-State PA

Both the size and weight minimum require-
ments of amplifiers for PA systems have been
drastically reduced by the introduction of the
new Geloso transistorized amplifiers. These units

Geloso Transistorized PA Unit

are available in models with outputs of 16 watt,
34 watt or 50 watt, and may be operated from
6- or 12-volt DC batteries or 110-volt AC out-
let using a Geloso adapter. Power consumption
is low. Separate volume controls are provided
for microphone, phono or tape. Dual micro-
phone inputs. Prices for the Geloso amplifiers
start at $66.70, professional net. Details and
descriptive literature are available from Amer-
ican Geloso Electronics, Inc., Dept. 64, 251 Park
Ave. South, New York, N. Y. 10010.

Decor Tape Boxes

Kodak Sound Recording Tape is now
available in library box packaging to make
the music lover’s tape library shelf as attrac-
tive in styling as his living room equipment.
Designed to harmonize with any decor, the

beige-colored boxes have dark brown “bind-
ings” and are protected before purchase by
a removable yellow sleeve.

Effective immediately, all five and seven-
inch reels of Kodak Sound Recording Tape
will be packaged at no extra cost in the new
boxes. The tape is available in lengths rang-
ing from 625’ on a Durol base to 3600’ of
long-play tape on a polyester base. Smaller
reels for portable recorder use will still be
available in mailer cartons without a library
box design.

Kodak Hi-Fi Tape with Decor Boxes

In actual use, the sleeve is removed after
choosing a tape for a specific use. When the
user is recording, he identifies his recorded
selections by using the lines provided on the
back of the box. Library-boxed Kodak Sound
Recording Tape is available through Kodak
photographic dealers, electronic supply
houses and department stores.

High & Low It
With Transistors

The “Bullitt Beam Eye” is a new automotive
headlight dimmer with advanced perfoermance
features and lower price than others previously
available in the United States. Design provides
adjustable control to select the sensitivity desired;
automatic dimming for both oncoming head-
lights and when overtaking red tail-lights; switch
for manual operation. and constant override by
the regular dimmer switch control.

The electric eye unit of the Bullitt device is a
compact photoconductive cell. only 1%” in
depth, with chromed. swivel bracket for mount-
ing in the windshield area. The control unit is
solid-state for trouble-free operation and long
life, measuring 1-34” x 3” x 4-18". Brackets. nuts
and screws for mounting under the dashboard
are provided, together with color coded wires,
plug connectors and simple instruction manual
giving full installation information. Required
installation time is approximately one hour. List
price is $32.50, The transistorized “Bullitt Beam

Rap10-TV EXPERIMENTER



Eye” is distributed through automotive and elec-
tronic trade channels handled by Bullitt North-
west, Dept. 74E. 557 Roy Street, Seattle, Wash.
98109.

*Bullitt Beam Eye' Headlight Dimmer

Guitar Amplifier Line

Rheem Califone, a division of Rheem Manu-
facturing Company, one of the world's largest
corporations has entered the guitar amplifier
field. All of the new Rheem models feature solid
state transistorized circuitry. An engineer for
Rheem Califone explained that guitar amplifiers
are mobile, and conventional tube-types have
difficulty in withstanding the tortures of travel.
The aerospace industry has proven beyond a
doubt that transistors deliver better sound, with
less distortion, and perform with excellence
under the most difficult circumstances.

Rheem Califone Model 1910 Guitar Amplifier

True-tone tremolo, a Rheem Califone feature
permits the musician to obtain special sound ef-
fects. Extra large speakers, foot controls, a large
number of microphone and instrument plug-in
outlets, and specialized controls are some of the
features to be found on the models. Prices of the
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color coded
Mudrvers

0w in new, handy Kits

FOR BENCH, WALL OR TOOL BOX

Sturdy, new pebble-grain plastic cases provide handy
means for keeping nutdrivers in good order on the
workbench or in tool box for service calls. Lids snap
shut, lock tight to protect tools. No. 77 case has hole
in lid lock for wall hanging ... molded compartments
keep tools from tumbling out.

No. 77

SOLID SHAFT
NUTDRIVER KIT
7 Hex Openings:
S, B, ‘B‘e %2,
LT A 1

No. HS6-18
HOLLOW SHAFT
NUTDRIVER KIT
10 Hex Openings:
X, %', W4T, %, e
", %, K,
Y, %"

PROFESSIONAL QUALITY

Precision fit, case-hardened sockets; polished and
plated steel shafts; shockproof, breakproof, color
coded plastic (UL) handles.

XCELITE INC. «+ 64 BANK ST., ORCHARD PARK, N. Y.

name

address

===/

|
|
|
Send Catalog 162 with information on 77 and HS6-18 sets. :
|
|
|

city state & zone

U U |

.
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four entirely new models range from $85.95 to
the highest priced model in the line at $159.95.
For more information write to Rheem Califone,
Div. of Rheem Mfg. Co., Dept. R63, 5922 Bow-
croft Street, Los Angeles, Calif. 90016.

Compact Transistor Audio Amplifier

Now you can build your own stereo, or
intercom system, or home alarm with Birn-
bach’s new compact transistor amplifier. It
may also be used for a public address ampli-
fier, electronic stethoscope, utility amplifiers,
science projects, modulation for transmitters.

Featuring a low distortion of 400 milli-
watt push-pull output and an extremely high
gain of 800 db, it is built to handle low level
mikes, phono pickups, telephone pickups,
etc. The printed circuit amplifier consists of:

Birnbach
Transistor
Amplifier

a volume control; 5 transistors, 1 thermistor;
a shielded input transformer with two pri-
mary windings, one for 50 ohms and one for
high impedance; and an output transformer
with two secondary windings, 8 ohms (for
speakers), 500 ohms (for modulation and
high impedance loads).

(Continued on page 93)

BIG MONEY awaits TRAINED TECHNICIANS

IN THE 4 CORNERS OF THE WORLD
—1 TV, Radio, Electronics, Radar—on land, sea,
.| and air. Learn in spare time at home for a BIG
PAY job. Work with actual gquigmem. by easy
new shop method. 19 traiming its sent! You
- receive multi-tester, signal tracer, oscilloscope,
@l radio, TV (optional). Send for FREE lessons

% and pay-later plan.
CHRISTY TRADES SCHOOL, INC. Dept. T-1511
3214 W. Lawrence Ave., Chicago, 1ll. 60625
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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,” RaDi0-TV EXPERIMENTER, 505 Park
Avenue, New York, New York 10022. The
experts will try to answer your questions in
the available space in upcoming issues.
Sorry, the experts will be unable to answer
your questions by mail.

Err=rrioans n

TD-FM Radio Is No Help

How can 1 modify the TD-FM radio
(June-July 1964 issue) for the 150-274 mc
range?

P TT——

—G. C. M., Jacksonville, Fla. &
F. §., Wallington, N. J.

While it is possible to change the coils to
alter the frequency range, you probably
would not be pleased with the results. The
150-174 mc mobile radio band channels are
spaced only 30 kc apart and the FM signals
deviate only =5 kc. In the FM broadcast
band, the channels are 200 kc apart and the
signals deviate =75 kc. Even in the 2-meter
amateur band (144-148 mc) the signals usu-
ally deviate =15 kc. Extremely good selec-
tivity is required to separate the signals in
the 150-174 mc. band and an FM discrimi-
nator is required which will provide adequate
audio recovery. Only a multi-stage super-
heterodyne receiver with a very sharp selec-
tivity will provide satisfaction.

Add a Phone Jack

On the back of my receiver there are three
screw terminals for speaker connections.
They enable me to disable the internal speak-

3

(&)

TERMINAL STRIP WITH
STRAP FOR INTERNAL
SPEAKER USE

] 2
0 O

|

TERMINAL STRIP WITH
PHONE JACK CONNECTED

er and use an external speaker, or use both
speakers. How can 1 install a headphone
jack so the internal speaker will be disabled
when I plug in the phones? The set is de-
signed for use with a 3.2-ohm speaker.

—J. M., Newark, N.J.

When the internal speaker is to be used by
itself, terminals 2 and 3 are strapped to-
gether. To use an external speaker, the strap

is removed and the external speaker is con-

nected to terminals 1 and 2. Right so far?
Remove the strap from terminals 2 and 3.
Get a three terminal phone jack and connect
it as shown in the diagram. When you plug
in the phone jack, the short across terminals
2 and 3 is removed and the phones are con-
nected across 1 and 2. It doesn’t make much
difference if the phones are 8-ohms. But, if
you want to, connect a S5-ohm, 2-watt re-
sistor across | and 2.

BFO
I have an old Philco radio which has short-
wave bands. Can I use it as a novice amateur
receiver if I add a BFO? If so, can you give
me a circuit for a BFO?
—G. L., Philadelphia, Pa.

TO DETECTOR DIODE PLATE
b

~J

You certainly can add a BFO to your set
to make it possible to receive CW (code)
and SSB (single sideband phone) signals.
Meissner and others make BFO Coils that
can be used in an oscillator circuit like the
one shown in the diagram. LI1-Cl should
tune to the receiver IF at about the mid-
position of Cl. The values of RI, R2, C3
and C4 are approximate and vary with the
type of tube used. C2 should have a low
value (10-50 mmf) and it may be necessary
to retrim the receiver IF transformers after
the connection is made.

RaAp10-TV EXPERIMENTER



Surplus Savings

In a recent issue, you mentioned the book
“Surplus Conversion Handbook™ by Tom
Kneitel which describes ways of converting
equipment from military to civilian use. Can
you tell me where I can purchase military
surplus equipment?

—M. M., St. Cloud, Minn.

There are probably several military surplus
dealers in Minneapolis and St. Paul. You
might write to Space Electronics, 4178 Park
Avenue, Bronx, N. Y., Fair Radio Sales, Box
1105, Lima, Ohio, G&G Radio Supply Co.,
77 Leonard St., New York, N. Y. 10013, and
R. F. Goodheart Co., Inc, Box 1220, Beverly
Hills, Calif. 90213, and ask them to send you
their surplus equipment price lists.

Build a Reflex
What is a reflex receiver and how can I
build one?
—E. L. M., Sudbury, Mass.
T!

YANT

L2§ u

‘%2]
9

In a reflex receiver a tube or transistor
performs more than one function. For ex-
ample, in the diagram a single triode tube
functions as both an RF amplifier and an AF
amplifier. The incoming radio signal is fed
from L2 to L1 which is tuned to the fre-
quency of the station with C1. The RF sig-
nal is amplified by the tube and is coupled
to the detector through T1, an untuned RF
transformer. The diode detector output is
fed to the primary of interstage audio trans-
former T2. Capacitor C2 across this winding
is an RF filter. The audio signal at the sec-
ondary of T2 is fed to the grid of the tube
through L1 which has negligible impedance
at audio frequencies: Hence, the tube now
also acts as an AF amplifier and the audio
output signal is fed to the headphones.

Capacitor C3 across the audio transformer
secondary provides an RF path to ground
for the tuned circuit. Capacitor C4 across
the cathode bias resistor increases the gain
by reducing degeneration. Capacitor CS pro-
vides an RF path to ground for the primary
of the RF transformer.

LI1-L2 may be a standard antenna coil

2]
[Z]
Ll
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Y
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(transformer). You will have to experiment
with T1 to get maximum RF gain in the band
in which you operate the receiver. Try an
interstage RF coil (transformer). It could
be tuned to increase the gain and selectivity,
but the circuit might oscillate since the tube
is a triode. Instead of headphones, you could
use another interstage audio transformer in
the plate circuit and feed its output to an
audio power amplifier for loudspeaker op-
eration.

Here’s One

I live in an apartment and have 148-174
mc receiver which calls for a ground plane
aerial. Since 1 cannot put an aerial on the
roof, can 1 set the ground plane on the win-
dow?

You can use a ground plane, coaxial or
any of several other types of antennas de-
signed for use in this band. Since a ground
plane antenna has horizontal or drooping
radials, it may be too bulky to set on the
window sill. One that might work out well
is a half-wave type, made by Mark Mobile,
5439 West Fargo, Skokie, Illinois, which
does not require a ground plane.

Kicking Mc’s About
How can I convert a 40-meter band signal
into a 20-meter band signal in a transmitter?
And, how can 1 convert a 20-meter band
signal into an 80-meter band signal?
—J.N. L., New York, N. Y.
The most straight forward way to convert
almost any frequency to almost any other
frequency is to use what is known as a fre-
quency converter as shown in the Diagram
A. Signal Fl from the transmitter oscillator
or a multiplier stage is mixed with signal F2
from a so-called local oscillator in the fre-
quency converter stage to produce a third
frequency F3, as in the mixer of a super-
heterodyne receiver. The new frequency may

| FrEQUENCY Fl + F2
Fl— cowerter [P F3 ( or )
FI - F2

T,

LOCAL

OSCILLATOR

A Frequency converter Block diagram.

be equal to the sum or difference of F1 and
F2. For example, if F1 is 7.18 mc and F2
is 7.00 mc, F3 could be 14.18 mc (sum) or
180 kc (difference). The desired beat signal
is selected by tuning the output of the mixer
to that frequency.

132 MC =
INPUT "K_Z; @ c

S = B+
B Frequency multiplier basic schematic.

¥, 358 MC
Fourpur

—

2

Another way to increase a frequency is to
use a frequency multiplier, as shown in the
Diagram B. For example, if a 7.16 mc signal
is fed into the control grid of the sharp cut-
off pentode tube and its tank circuit (L-C)
is tuned to two times 7.16 mc or 14.32 mc,
the output signal will be the second har-
monic of the input signal.

The frequency of a signal may be lowered
with a frequency converter or with a fre-
quency divider as shown in the Diagram C.
Here a signal at 14.32 mc is fed to the con-
trol grid of a triode-connected, sharp cut-off
pentode (screen and suppressor grids tied to
the plate). The plate tank circuit (L1-Cl)
is tuned to 3.58 mc, one-fourth in the input
frequency. The control grid is connected to
L2, a tickler coil which makes an oscillator
out of the circuit. The oscillator operates at
3.58 mc and its third harmonic, 10.74 mc,
or its fifth harmonic, 17.90 mc, mixes with
the 14.32 mc input signal to produce a beat
signal at 3.58 mc. (10.74 mc subtracted
from 14.32 mc is equal to 3.58 mc, or 14.32
mc subtracted from 17.90 mc is equal to
3.58 mc).

716 MC
INPUT

-

C Frequency divider basic schematic.

What Q Like?

I read with interest the article about me-
chanical filters. But, a Q-multiplier costs
about the same, can be installed as easily,
and has variable selectivity. What are the
relative merits of a crystal filter which is
cheaper yet?

—J. T. H., Pittsburgh, Pa.

Rap10-TV EXPERIMENTER
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A mechanical filter or a crystal lattice filter
is used in commercial communications equip-
ment. Both are excellent, require no adjust-
ment and are stable. A Q-multiplier, on the
other hand, may not be as stable, but costs
less. For variable selectivity, the old-fash-
ioned, adjustable single-crystal filter is recom-
mended, But, for voice communications
reception, the crystal lattice or mechanical
filter is recommended. If you're a short-wave
listener, you may want both. A modified re-
ceiver that can switch in a Q-miltiplier or
mechanical filter, or both (?), is worth while
having.

Facts on Part 15

Can | use Coil-Tenna loaded car radio
aerial for a small broadcaster?

—D. §S., Virden, I1ll.

If the antenna you refer to is for use in
the 27-mc citizens band, its use with an un-
licensed low power broadcaster, operating
in that band, is unlawful. Part 15, FCC
Rules and Regulations stipulates that the
antenna must be a ‘‘single” element not more
then five feet in length. The loading coil and
coaxial cable are also elements. In the AM
broadcast band, however, you can use an
antenna up to 10 feet long, including its
lead-in. The rules say nothing about loading
coils for the broadcast band.

&?)** Noise

1 have noise problems with my CB set.
It has a generator or distributor noise 1 can’t
eliminate. 1 have installed wheel noise sup-
pressors, a 0.5 mfd capacitor on the gener-
ator, voltage regulator and coil. 1 am using
resistor spark plugs. What else can I do?

—C. L. J., Joanna, §. C.

Try a generator noise filter which is a
tunable trap. Several are on the market in-
cluding Lafayette 99G6018 ($2.49).

Kick in Some db’s

The transmitter of a local FM station is so
close that its signal completely overloads my
tuner. How can I attenuate this station on
100.5 mc so I can receive a good music sta-
tion on 99.9 mc?

—L.J., Huntington, W. Va.

Try an attenuator at the antenna terminals,
such as JFD’s three-step attenuator, which
will reduce the strength of the interfering
signal. Or, if the stations are in different
directions, use a high-gain antenna, with a
high front-to-back ratio, aimed at the wanted
station.
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Solid=state
CB mate

The best way to ring up more 10-2s
with the new solid-state transceivers
is by using one of the new low-
impedance Sonotone Ceramikes®.
They are designed specifically for
all-transistor transceivers. Trans-
mission is loud and clear, and
Ceramikes are built to take abuse. -
Get the low-impedance “CM-3050"
or the “CM-3050M" with Magnetic
Mount, today. Also Models
“CM-30” and “"CM-
30M” for tube trans-
ceivers. Prices start
at $15.75. Write for
{ Free catalog
| SAH-7.
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“UNITIZING”

The March/April issue of ELEMENTARY
ELECTRONICS discusses this new construc-
tion philosophy that is of interest to anyone in
the process of building some piece of equipment.
You can save time, space and aggravation by
“unitizing” your construction project.
CPB’ers, in an article called “CB Selective Call—
How It Works” can find out all the theory
behind their “private line.” It discusses the oper-
ation of encoders and decoders and how they
work.

All this and more is in the March/April issue
of ELEMENTARY ELECTRONICS—on your

newsstand January 27, 1966.
ELEMENTARY ELECTRONICS, 505 Park Ave.
New York, N. Y. 10022. 772

I don't want to miss a single copy of
ELEMENTARY ELECTRONICS. Enclosed is
O $4.00 for t yr.: [J $7.00 for 2 yrs.; (] $10.00
for 3 yrs. (Foreign: Add 75¢ a yr.)

Name

(please print)
Address
City State

Radio-T V

Experimenter

‘-‘nﬂl‘:‘lsﬁ
GROWING
GROWING
GROWING
GROWING

GROWING
GROWIN G

RADlO TV EXPERIMENTER 72
505 Park Avenue, New York, N. Y. 10022

Hurry up and start my subscription to RADIO-TV
EXPERIMENTER.

I am enclosing

[0 $4.00 for 1 yr. 0 $7.00 for 2 yrs.
[ $10.00 for 3 yrs. [0 Bill me.
(foreign: add 75¢ a yr.)

Name
(Please print)
Address
City. State Zip
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The Reinartz Circuit
Having read recently about the passing of
John L. Reinartz and his great contributions
to radio, I am curious about the Reinartz
circuit. Can you publish a schematic of this
circuit?
—A. T., Marysville, Wash.
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The two coil windings, L1 and L2, shown
in the diagram were wound on what is known
as a “spiderweb” form, a circular piece of
fiber or other insulating material with radial
slots. The coils were woven in and out of
the slots. Tap switches were used to select
the amount of inductance in the circuit. Sl
selected the number of turns in use in the
grid circuit, which in combination with tun-
ing capacitor C1 determined the receiving
frequency. S2 selected the antenna to grid
coil-turns ratio. S3 selected the number of
turns in the tickler circuit and, therefore,
gave the user wide latitude in selection of
regeneration (positive feedback) at various
frequencies. Capacitor C2 was the actual
regeneration control. RF choke L3 isolated
the tickler coil (for RF) from the head-
phones.

By means of the three tap switches, it was
possible to select frequency bands and op-
timize the relationship of the antenna cir-
cuit, tuning circuit and regeneration circuit.
If you attempt to build a receiver using the
Reinartz circuit, put an RF stage ahead of
it since it is capable of radiating an inter-
fering signal when regeneration controls are
set so that the detector is oscillating. The RF
stage can be fed into the circuit by discon-
necting the antenna and feeding the output
of the RF stage through a small capacitor
to the junction of the arm of S2 and the
stator plates of C2. L]
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Boatman’s
“Electronic
_Loudhailer

by Edward A. Morris

D Electronic loudhailers and bull
horns have always ranked as one
of the most useful accessories for
a boat owner. DX’ing a shouting
fellow-mate from across the channel
is nigh impossible, especially n
the wind and spray, and quite
wearing on the voice tox to boot.
Of course, on one of the nights
when the bay is like a mirror, it’s
another story: all of us have lain
awake in our bunks at least once
listening to the slap, siap, slap of
the waves on a lapstraked boat hull
off on (Continued Overleat)

Den’t limit the Loudhailer’s

voice to just the sea or lake fronts—
its mity-mite voice can

also serve the outdoorsman

on camping and fishing trips—

other applications include indoor

functions such as basketball
games, conventions, school
assemblies and many others!
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Cover-off view of the chassis
box shows encapsulated solid-
state modules with their pro-
truding connectors called out.
Base of horn speaker, below,
shows suction cup placement for
mounting. The schematic dia-
gram details microphone, speak-
er, module and switching con-
nections for siren-loudhailer.
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NEG o 4 e SPKR o IMPORTANT
AMPLIFIER «——F5_6° SF—»ampa = Connect $O1
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AMPLIFIER - SIREN SWITCH 52 SREN MODULE r\-{llll Y
(REAR VIEW) = BI-B4 ground

the horizon. But when the wind blows up
and the boat ahead starts dragging anchor
and you’ve got to alert him and communicate
fast, then your voice needs an assist. And
this loudhailer is just the ticket.

High Value, Low Cost. The price of com-
mercially available loudhailers is prohibitive
to most boat owners and they forego an ac-
cessory that proves indispensable once you
have one. But, with this project, you can
build your own for less than $25, and an ex-
cellent one at that. The unit includes a minia-
ture horn speaker, a ceramic microphone, and
an electric siren. The siren circuit drives the
speaker well enough to be heard over 200
yards; and the voice amplifier drives it to
carry in excess of 150 yards!

Thanks to the use of two pre-packaged,
solid-state, electronic circuits—an audio am-
plifier and siren circuit—this loudhailer-siren
is both easy and fun to build. A novice can
build it in less than 3 hours! Because the cir-
cuits are cast in moisture and shock proof
epoxy resin, very little maintenance should
ever be required, other than the usual re-
placement of weak batteries.

Both the horn-speaker and the electronic
chassis are equipped with 3-point suction cup
mount’s, which facilitate placement in almost
any location and provides for stowing the
units rigidly, preventing damage in rough
weather.

How It Works. The loudhailer contains
two separate pre-packaged electronic mod-
ules, one each for the loudhailer and the elec-
tronic siren. Each module is a complete
working electronic circuit containing all the
necessary components to do the job.

Switching the speaker and power between
the two modules is accomplished by switch
$2 as shown in the schematic diagram. When
switch S2 is in the up or AMPLIFIER posi-
tion, the speaker is connected to the ampli-
fier module, and power is connected to it.

When switch S2 is in the down or SIREN
position, both the speaker and power are
connected to the electronic siren module.
With switch S2 in the center position, both
modules are disconnected from the speaker
and power. The switch has a spring return
to off from the SIREN position.

Operating power is supplied by batteries

RADI0-TV EXPERIMENTER



PARTS LIST

B1, B2, B3, B4—Size C batteries {Eveready No.
E-93 or equiv.}

J1—Phono jack

P1—Amphenol 91-MPM5L plug lincluded in
purchase of microphone listed below)

P2—Phono plug
S1—S5.p.s.t. toggle switch

$2—Four-pole, double-throw lever switch, 3
position: on, off, momentary on (Lafayette
Radio 99R6158 or equiv.)

$3—Push-to-talk switch (part of microphone
listed below)

SO1—Amphenol connector No. PCG-6 (Lafay-
ette 32R1962 or equiv.)

TS1—6-connector terminal strip

1—Push-to-talk ceramic microphone for relay
switching (Lofayette 42RO115 — includes
coiled cord, plug, and hang-up bracket — or
equiv.}

1—Miniature horn speaker (Lafayette 99R4508
— 8-ohm, 8 watts max. includes mounting
bracket and 2-conductor cable — or equiv.)

2—Solid-state modules, phonograph amplifier
and electronic siren, respectively {(Cardover
PH-7 and SM-1, or Lafayette 19RO111 and
19R0O105 or equiv.)

ALTERNATE WIRING

The modules used in this unit are the Cardover
models listed above, and shown in the schematic
diagram. If the Lofayette modules are used,
wire them into the Loudhailer by maoking the
following modifications.

LAFAYETTE AMPLIFIER MODULE 19RO111:

With an ohmmeter, determine which of the two
green leads on the Lafayette module is con-
nected to the black lead within the module. This
green lead corresponds to that from terminal C
as shown on the schematic. Clip off the black
lead. The remaining green lead corresponds to
that from terminal A. The yellow lead on the
Lofayette module corresponds to that from ter-
minal D. Clip off the brown lead. The red lead
corresponds to that from terminal B on the
schematic.

LAFAYETTE SIREN MODULE 19R0105:

Determine which green lead connects to the
black lead. This green lead corresponds to that
from terminal C. The other green lead corre-
sponds to that from terminal D on the schematic.
Determine which yellow lead is connected to
the red lead. The red lead is from terminal A.
Clip off the yellow lead that connects to the red.
The remaining yellow lead corresponds to that
from terminal B. Do not connect it to terminal C,
however; connect it to terminal A.
1—5Y%" x 3" x 2" aluminum chassis box
{Lafayette 12R8373 or equiv.)

2—Battery clips for 2 size C cells

Misc.—6 1%-inch diameter suction cups, 1”7 x
7" piece of bakelite, epoxy cement, hard-
ware, hookup wire, spray paint, solder, etc.

Estimated cost: $25.00
Estimated construction time: 3 hours
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Wire lever switch $2 before mounting on

chassis; connections are called out here.
Bi through B4 which are connected in series
to obtain 6 volts to power the modules.

Mechanical Construction. Start construc-
tion by laying out centers for all the holes
to be drilled in the small chassis box. Refer
to the detail drawings and photographs. The
larger holes can be made by first drilling a
smaller hole, and enlarging it with a reamer.
The slot shaped hole for switch S2 can be
formed by scribing the outline on the case
with the help of a T-square. Then drill sev-
eral smaller holes within the outline, and
enlarge and shape them into the required
rectangle with the help of a file. The cut-
out for SO1 is made in a similar fashion.

After all the mechanical work has been
completed on the case, it's prepared for
painting by scrubbing it down with a scour-
ing pad or a household cleaner to remove
any grease or oil on the case. Several light
coats of spray paint can then be applied to
the case.

Depending on the type of suction cups you
get, you will either have glue, or screw them
onto the chassis bottom. The author ob-
tained the suction cups used on his unit from
a suction cup type paper clip, bought in a
local stationery store. Some of these clips
are provided with screw mounts, in which
case simply use the appropriate hardware to
mount them. Others, however, are attached
with rivets, as were the authors. In which
case first remove the rivet and clean the back
with alcohol to remove any traces of grease.
The suction cups are then mounted using
epoxy cement. Make sure to first remove
any paint from the bonding surface.

Jack J1 for the external speaker is mount-
ed on a %s-inch by l-inch piece of bakelite
so as to insulate it from the metal case and
ground. The jack itself is mounted in a hole
drilled in the center of the strip. The jack
and strip are then mounted in the hole pro-
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vided for it in the side of the case using epoxy
or some other suitable cement. Again, take
care that the jack is centered in the hole in
the case, and that it does not touch the sides
of the hole at any point. Now mount the two
battery clips using 4-40 hardware. STAND-
BY-OFF switch S1 is mounted in its proper
position on the front panel.

Locate and fix the Amplifier and Siren
modules in position using epoxy cement. The
proper position for the modules can be seen
from the photos.

Electrical Construction. While the epoxy
mounting the circuit modules is curing, at-
tach leads to the terminal of AMPLIFIER-
SIREN switch 82, following the inset draw-
ing with the schematic. Attempting to wire
the switch once its been mounted can be a
difficult job, so attach and solder the leads
first. Just leave the leads long enough to
make connections to the terminal strip.

To make certain the switch is wired cor-
rectly, hold the switch so that the terminals
face you. The mounting holes should be on
top. Switch section A will then be on your
left, section B on your right. Terminals 1-6
are numbered consecutively from top of each
section downward.

Side view of chassis shows speaker
jack, J1, which is insulated from the
chassis using a small square of bake-
lite. Rear view of the chassis, left,
gives details of mounting the battery
clips. Clean front panel of easy-to-
operate unit is shown in shot above.

Mount and wire microphone socket SOI.
Continue to wire the remainder of the unit
according to the schematic diagram. Termi-
nate the end of the speaker lead in an RCA
plug and recheck the wiring when you're
finished to detect any possible errors.

If you plan on using a microphone other
than the one specified in the parts list, you
may have to rewire or change microphone
socket SO1. If the microphone you plan on
using does not have a push-to-operate fea-
ture, ground terminal B on the amplifier
module. Connect terminal D to the hot lead
from the microphone. The shield lead on
the microphone connects to ground.

Testing the Unit. After you've assured
yourself that the unit is wired correctly, in-
stall the four C cells in the battery holders.
A spot of paint can be used to denote the
positive terminal in each section of the bat-
tery clip, and prevent possible damage to the
modules due to an incorrect battery polarity
installation.

Plug the speaker plug, P1, into J1, and the
microphone into SO!. Set switch S1 to the
STANDBY position. Flip switch S2 into the
up position—the loudhailer AMPLIFIER po-
sition. Depress the push-to-operate switch
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The drawings above provide ex-
act locations for cutting the chas-
sis to receive J1, 52, S1, and SO1.
Side view of the chassis, at the
right, shows contact strips of the
lever switch. The wires going
out of the picture connect to
jack J1 mounted on chassis cover.

S3 in the handset and give the ‘ol Testing . . .
1,2, 3 .. .; you should come through loud
and clear.

Next press switch S2 downward to the
SIREN position and hold it there. After
about two seconds, the siren will start to wail
upward in pitch and the neighbors will know
you've successfully completed your loud-
hailer.

If the unit does not perform properly,
turn the unit off and recheck your wiring
against the schematic.

Installation and Operation. The unit can
be mounted where it will be most convenient
for you skippers to use. You can keep it in
the cockpit or—if you're one of the big fel-
lows—haul it topside to the flying bridge to
have it right at hand.

Before mounting, coat the suction cups
with silicon grease or petroleum jelly. This
serves a dual function: first, it protects the
rubber from attack by salt water spray, and
second, it improves the rigidity of the mount
to the deck.

The microphone hang-up bracket can
either be mounted with brass wood screws,
or brass machine screws and nuts, according
to your needs.
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In normal use, set switch S-1 to STAND-
BY, and forget it. It's meant to prevent ac-
cidental operation while the units being trans-
ported. No current drain on the batteries is
possible with it in the STANDBY position
as long as switch S2 remains in the center off
position.

For use as a loudhailer, set switch S2 to
the AMPLIFIER position—the switch will
lock in this position. Depressing the push
to talk switch, S3, in the handset, applies
power to the amplifier module. Speak di-
rectly into the microphone in a slow distinct,
slightly louder than normal voice for the
most effective results.

To use the siren, press switch S2 down,
and hold it there as long as you want the
siren to sound. The switch is under spring
tension to return to the center off position.
By keeping the siren in short bursts, you’'ll
get a sound not unlike that used by emer-
gency vehicles.

Now, you're ready to leave the dock or
mooring with a little added convenience and
safety on board. Next time you're out water
skiing, fishing, or just lazily cruisin’ around,
you'll be able to get across a routine or May-
day message loud and clear. ]
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the

Case of
the
Shrinking

“It is unworthy of excellent men to lose hours
like slaves in the labor of calculation.”

Thus wrote Baron Gottfried von Leibniz, a
seventeenth-century philosopher and mathe-
matician, and so irritated was he with the
drudgery of computation he set out to invent
a machine that would do the job for him.
Although von Leibniz failed, the effort sym-
bolizes the persistent dream of a mechanical
servant, obedient and infallible, to handle the
menial tasks usurping time man could other-
wise devote to creativity.

It’s taken the science of electronics—the
branch of physics that deals with the emis-
sion, behavior and effects of electrons—to
bring the dream its closest to fulfillment. By
harnessing the electron, science has vaulted
the gap between the mere mechanical coun-
ter (examples: the abacus, the adding ma-
chine) and the true computer which can per-
form in seconds calculations that could take
platoons of mathematicians months or years
to complete.

An Extinct Monster. Twenty years ago
there was only one electronic computer in
existence—a 30-ton laboratory curiosity that
occupied 1,550 square feet of floor space at
the University of Pennsylvania and used
18,000 vacuum tubes as circuits and switches.
Today, there are nearly 23,000 computers at
work in the U.S. in the background of vir-
tually every area of human activity, from
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You are the key witness in this case; the
“‘culprits’’ are the scientists and engineers
who ‘‘did away with'' tubes and transistors
with their new weapon—microelectronics

Gomputer

bookkeeping to interplanetary exploration.
Specialists are directing computers to do such
jobs as deciphering the Dead Sea Scrolls,
landing jet aircraft without human help, and
“talking” on the New York Stock Exchange;
in performance, some operate at speeds
measured in billionths of a second and add,
say, two five-digit numbers 2'2 million times
in a second.

What made the difference? How could
the once-massive . electronic computer be
brought to the practical dimensions required
if it was to assume an unprecedented role in
everyday business, industry and science?

Answer: miniaturization of electronic cir-
cuitry, in which the newest development is
a technology called microelectronics. Al-
though the techniques vary, one such meth-
od utilizes the ancient art of screen printing
to produce circuit patterns with precious
metal “ink” compositions developed by Du
Pont and to which are attached tiny transis-
tors and diodes no larger than the period at
the end of this sentence.

As a result, microelectronics is literally
shrinking the computer’s components and is
setting a course that should see the elec-
tronics industry’s dollar volume topping $20
billion by 1970.

As might be expected, microelectronics
has given birth to a “new generation” of
computers (the first generation was powered
by vacuum tubes; the second by transistors
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By Du Pont Magazine Editorial Staft

which allow electric impulses to travel
through solid material instead of a vacuum)
introduced last year by International Busi-
ness Machines Corporation. Called System/
360, these new computers are made in a
small-to-large range of sizes (the processing
power of the largest is SO times greater than
that of the smallest), can store billions of
bits of information, and provide a “whole
new family of computers that may ultimate-
ly replace all of IBM’s present lines.”

New Family of Computers. Says one in-
dustry observer: “It’s as if someone were to
present the transportation industry with a
motor that costs a tenth as much, runs 10
times as long between overhauls with one-
tenth the fuel consumption, weighs 5 pounds
instead of 500 pounds, requires little labor
to produce, and still develops 300 horse-
power.”

How does System/360 differ from its pred-
ecessors? Explains an 1BM representative:
“All told, System/360, in single system, spans
the performance range of virtually all cur-
rent 1BM computers and has a capacity more
than twice that of our most powerful earlier
models. It achieves extremely high speeds
largely because its microminiature circuits
permit electric impulses to travel shorter dis-
tances; thus, the system’s machine cycle time
—the basic pulsebeat of a computer—ranges
from one millionth to 200 billionths of a
second.”
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Shrinking
Computer

The components are positioned on the sub-
strate, above, to form a complete microcircuit
for the Solid Logic Technology module.

Above right, the circuit patterns for IBM’s
half-inch-square ceramic substrates are auto-
matically printed using DuPont's precious
metal Resistor and Conductor Compositions.

At the right, the metal evaporates inside Bur-
rough’s vacuum chamber and a thin coat of
metal is thus deposited on the wafer's surface.

How does the system work? “Solid Logic
Technology,” says Yvan Cormier, manager
of substrate screening at IBM's East Fish-
kill, N.Y., manufacturing facility. SLT is
IBM’s descriptive phrase for the half-inch-
square ceramic modules (called “logic cir-
cuits”) which contain screen-printed circuit
paths that direct electric impulses much as a
pipe organ produces music by directing air
to various pipes. Mounted on the ceramic
squares (substrates) are the period-size tran-
sistors and diodes (*solid” semiconductor
devices) that perform such functions as the
switching and amplifying necessary if logic
algebra is to be worked electronically.

A Technological Crop. Making the minia-
ture SLT transistors and diodes is a meticu-
lous process that begins with the “growing”
of silicon crystals, i.e.. Jowering a seed crystal
into molten silicon, then slowly pulling it out
to form a 1Ya-inch-wide, 12-inch-long crys-
tal. The crystals, when fully “grown,” are
then sliced into half-dollar-size wafers about
twice the thickness of a human hair. Photo-
graphic and etching techniques are used to

form 1,100 transistors or diodes on a single
wafer. Each wafer is given a protective, 60-
millionths-of-an-inch-thick film of glass, then
is diced with a precision cutting tool into the
individual completed device.

The finished transistors and diodes are
then mounted on the ceramic substrates.
Feeding each such device the amount of sig-
nal and power it requires for its job is a net-
work of conductors and resistors (passive
devices) which has been imprinted on the
substrate. “As their names imply. conduc-
tors simply carry the current while resistors
set the current level.” says Cormier. “So by
carefully selecting and screening conductor
and resistor materials, we can reliably build
the required logic circuits.”

Circuit Printing Presses. Unlike earlier
computer circuits, whose general image was
one of myriad wires, IBM’s logic circuits are
relative marvels of simplicity. Reason:
“Wires” (conductors) and resistors are now
screen printed on the ceramic substrate. The
printing process is performed in IBM’s fully
mechanized production line via screen-print-
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ing machines in a matter of seconds.
The “ink” IBM uses for its conductor cir-

cuits is Du Pont’s Conductor Composition,

a dispersion of precious metals and glass in

an organic material. For its resistors, the
firm uses Du Pont’s Resistor Composition, a
specially treated mixture of noble metal
powders and glass which has been dispersed
in an organic solution.

But screen-printed circuits aren’t new to
electronics. Explains Wayne Pearson, man-
ager of ceramic products for Du Pont’s
Electrochemicals Dept.: “For more than 25
years, Du Pont has taken an active part in
developing and improving Conductor Com-
positions for a wide variety of applications
in the electronic components industry, and
in 1960 introduced a series of Resistor Com-
positions for application by the screen-print-
ing process—a relatively simple process.

“For example, some other methods for
making microminiature circuits, such as sili-
con monolithic or vapor-deposited thin film
techniques, provide reliable circuits but re-
quire elaborate, complicated equipment such
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A Burrough’s printing machine
operator, top left, dries strips
of conductor patterns that were
printed on stainless steel screen.

An assembly technician, above,
holds two circuit boards with
Burrough's miniature compo-~
nents encased in the fiat shells.

A Burrough’s technician, left,
tests the quality of completed
circuits with the microscope.

as photo-etching devices or sputtering and
evaporating machines that operate in a high
vacuum. The cost of such machinery itself
is high; furthermore, it's expensive to Op-
erate, for the procedure is a slow and metic-
ulous one. Screen printing, on the other
hand, calls for relatively elementary equip-
ment, the most elaborate of which is a con-
tinuous belt furnace that fires the composi-
tion onto the substrate.”

Short or Long Runs. Another advantage
is that circuit designs can easily be changed
by merely changing the screen on the print-
ing machines. “*There’s virtually no limit to
the configurations that can be printed on a
circuit module,” says Pearson. *“And, be-
cause the screens are easily changed, the
method is economical for either short or long
production runs.”

The result: rugged, reliable and high-qual-
ity printed circuits that have high power
stability and are relatively insensitive to
moisture and abrasion.

Other computer manufacturers also screen
print microelectronic circuits for their new
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Shrinking
Gomputer

At the right is the fine stainless
steel screen which is used to
print the conductor patterns.

The ‘‘Nixie” tubes, shown be-
low, test performance of the cir-
cvits when they are completed.

Pile of silicon wafers glow in
Burrough's furnace, bottom
right, during diffusion process.

high-speed machines. But the technique is
not limited to computer applications; such
components are finding wide use today in
all forms of electronics equipment.

Burroughs Corporation, for instance, uses
the screen-printing technique at its Electron-
ics Components Division, Plainfield, N.J.,
to make an inexpensive line of microcircuit
products which it sells to electronics systems
manufacturers.

Screen printing at Burroughs is a two-
step process similar to applying colored
bands on a dinner plate. First, Du Pont’s
Conductor Composition is squeezed through
a 200-mesh stainless steel screen onto a
ceramic substrate; the module is then fired
in a continuous belt furnace at temperatures
as high as 1900°F. The procedure is re-
peated for printing the resistors, which are
fired at about 1400°F.

After firing, the module is dipped in a
solder bath so as to provide leads and pads
for attaching transistors and diodes. Last,
the circuit is given an organic coating and
baked to form a hard protective shell over
the circuit.

Microelectronics at Work. Burrough’s
postage-stamp-size components are used in
industry in a multitude of electronic applica-
tions, including counting, decoding and latch-
ing devices. One principal user is Burroughs’

own “Nixie” tube, a display device used for
such things as numerical readout in digital
instrumentation and the displaying of stock
quotations in a broker’s office.

“In another application, we make screen-
printed circuits for miniature binary de-
coders with memories used with ‘Nixie’
tubes,” says Ivar Larsson, Burroughs’ mana-
ger of microcircuit development department.
“The module is one of the smallest elec-
tronic display devices with a memory in ex-
istence and is designed for aerospace appli-
cations where space is at a premium.

Burroughs, like other firms in the com-
ponents manufacturing field, has found that
microelectronics creates some rather star-
tling changes in the industry. Explains Lars-
son: “Circuit designers were once limited
by the integrated circuit manufacturer's
capabilities; thus, electronic firms had to de-
sign their circuits around the devices that
were available. Today, however, thanks to
screen printing and other techniques, such
limitations are reduced and designers can
retain the freedom they enjoyed with dis-
crete components. That, in effect, is the
reason for the popularity of hybrid circuits.

“Microelectronics is said to be today's
most expanding technology,” Larsson adds
with a grin. “But, in the process, it’s shrink-
ing the size of everything it encompasses.” @
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8 How about digging
up that discarded chil-
dren’s phonograph and
setting it spinning
again? But do more than
just getting it to crank
over: convert it to a
stereophonic phono-
graph or—as it's more
popularly known—a
stereo compact!

All it takes is two
transistor amplifier cir-
cuit boards, a stereo car-
tridge, an inexpensive
power supply, and a
second speaker. Just put 'em all together.

A New Twist. It makes no difference
that the original one-tube amplifier in the
old phono is on the bum, because you'll be
replacing it with two circuit boards. Each
amplifier circuit board uses 4 transistors and
delivers a push-pull output of 1 watt. The
complete board is readily available (see parts
list) and need only be mounted and wired
into the phonograph.

The amplifiers are designed to work into
8-ohm speakers, but they’ll push the 3.2-ohm
speakers usually found in the small phono
with practically no noticeable difference.
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A GO-GO

STEREQO
COMPACT

BY HOMERL.DAVIDSON

Set your brain a’ bubbling with a little
in-crowd ingenuity and you’ll transform
that toy phonograph that was once used
for Mother Goose's recorded rhymes into
amusic maker for the jerking generation!

The speaker cone on the
unit shown here was
damaged so two new
4 x 6-inch oval 8-ohm
speakers were used.

In and Out. A glance
at the schematic dia-
gram shows the stereo
cartridge pickup which
passes the signal to the
left and right channel
balance controls through
a scratch filter. Switch
S1 switches the scratch
network in and out.
Controls R2 and R4 are
25,000-ohm balance adjustments for the
right and left channels, respectively.

The 12-volt power supply is transformer
operated and uses a filament step-down
transformer, T1. The 6.3 vac output of the
transformer is boosted in a unique voltage
doubler circuit. (Refer to the schematic
diagram.) Voltage doubler capacitor C3 and
CR1 and CR2 form a voltage doubling net-
work. Actually, the output voltage from the
positive side of CR1 is 14 volts DC. A filter-
ing network of R6, C4 and C$5 takes out the
AC ripple from the power supply. You will
note that resistor R6 is a very low value.

47



48

Also, capacitors C4 and C5 are very high in
capacity. With the two transistor amplifiers
pulling 8 milliamperes of current, R6 can
only drop the output voltage 2 volts. No 60-
cycle hum is heard with a high capacity
filter network. A 2200-ohm resistor, R7, is
a stabilizing resistor and helps lower the B+
voltage to 12 volts.

Mono to Stereo. Start by removing the
old one-tube amplifier from the turntable
mounting board. Take off the amplifier and
volume control. Remove the old crystal car-
tridge from the pickup arm. Cut the AC
phono-motor wires going to the small am-
plifier. If this phono motor operates directly

As shown, above left, the original phono
speaker is mounted in the enclosure (note
perforations). The second speaker is mounted
in the cover of the phonograph. In select-
ing the speaker, make sure it clears turn-
table and arm when the cover is closed.
The speaker lead is run out of the turn-
table board at the rear and is coiled
around the fabricated brackets. The orig-
inal tube amplifier, above, is removed from
phono and replaced with amp board, left.

from the AC line. without being in series
with the amplifier tube, the additional voltage
dropping resistor, RS, shown in our sche-
matic will not be needed. (See the drawing
of the phono motor hookup.) Most phono
motors that are in series with the filament of
the amplifier tube are 85 or 90-volt AC mo-
tors. Simply use a 100-ohm 50-watt resistor
in series with the motor if this happens to be
your case.

Cut a piece of aluminum to use as a
chassis for the transformer. Drill and pre-
pare the power supply chassis to mount on
one end of the transistor amplifier. Mount
the chassis on the end where the speaker

PARTS LIST
C1, C2—150-mmf fixed capacitors
C3—100-mfd, 15 WVDC electrolytic capacitor
C4, C5—1000-mfd, 15 WVDC electrolytic
capacitors
CR1, CR2—Silicon diode rectifiers, 750 mil 400
PV (Lafayette Radio 19R5002 or equiv.)
11—Neon indicator lamp assembly (Leecraft
*‘Snaplite” or equiv.)
R1, R3—10,000-0hm, V4 -watt fixed resistors
R2, R4—25,000-ohm volume controls (with
s.p.s.t. switch $2 on R4)
R5—-100-ohm, 50-watt fixed power resistor
R6—47-ohm, 4 -watt fixed resistor
R7—2200-0hm, V4 -watt fixed resistor
S1—D.p.s5.t. toggle switch

$2—S._p.s.t. switch {on R4)
Tl—Filament transformer (Stancor P4134 or

equiv.)

2—1-watt, solid-state, push-pull, transistor au-
dio amplifier circuit boards (Lafayette
99R9038)

1—Stereo/monaural crystal cartridge (Sonotone
12-TH-RS77 or equiv.)

1—4-inch PM speaker lor size to match present
speaker)

Misc.—Alumi ting gles, terminal
strips, hardware, hookup wire, panel mark-
ing, speaker grille, solder, etc.

Estimated cost: $22.00
Estimated construction time: 4 hours
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Nearly completed conversion of
the phonograph is shown from
the underside. Amplifier circuit
boards are piggy-backed and the
power supply components are at-
tached to one of the boards on
theirown subchassis. Thereisgen-
erally more than enough room
underthe average phonographto
easily mount all the components.
Note the placement of R5 and
the perforations in the turntable
board. The resistor becomes quite
hot so be sure to position it away
from wiring and components
and provide vent holes above it.

o '
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Detail drawing, right, in- T
dicates how phonograph is e | ]

converted to supply 12 volts  acAus IE:
DC to the amplifier circuit
boards and the AC voltage

to the phono motor. Sche- =l
matic diagram, below, L] »
shows connections from TRANSFORMER
transformer to rectifier and
filter network. Leads from
the boards are color coded.
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transformer is located. You will then keep
all AC components away from the crystal
input, eliminating possible hum pickup.

A ¥-inch hole is drilled near the power
transformer mounting for a rubber grommet.
The 6.3 VAC leads go through this opening.
The power transformer is a Stancor R6134,
although any 6.3 VAC filament transformer
will do. After the power transformer is
mounted, wire the other smaller components
into place as the soldering process goes on.
Keep the small components as close together
as possible. Use a 4-lug soldering terminal
strip to hold these small parts in place. Tape
up the yellow center-tapped unused voltage
lead.

After the power supply wiring is com-
pleted check the output veltage. You will
note that when there is no load on the power
supply, the DC voltage is quite high. Now
bolt the power supply chassis to the perfo-
rated transistor amplifier board. Use short
bolts to hold the unit, as they will be pulled
out later for long spacer bolts.

Now cut four plastic or metal spacers ¥%-
inch in length. Small copper tubing or small
aluminum TV antenna bars will make good
solid spacers. Cut and bend two small L-
brackets to secure the amplifier boards to the
turntable board.

Wiring the Amplifiers. Bolt the two
transistor amplifiers together with spacers
between. Use long bolts and cut off any pro-
truding ends. Attach the small L-brackets to
the amplifier boards.

Run the red leads from each amplifier to
the B+ connection of the power supply.
Solder the black leads to the negative termi-
nal. Cut off the yellow leads and solder them
together. These two yellow leads were the
wire terminals for an on-off switch. We are
switching the unit on and off at the primary
of the power transformer.

Plug the AC transformer leads into the
AC outlet and check the voltage on the power
supply. This voltage should be close to 12
volts. You will notice a hum when the blue
leads are touched on the amplifier. Be care-
ful when working around the transistor
boards that no parts are disturbed and
shorted.

Bolt the amplifier units to the turntable
board. This amplifier section should be no
bigger than the old one-tube job. If the com-
partment under the turntable is too small, the
transistor amplifiers can be mounted flat
against the sides. If the small PM speaker is
going to be replaced for a larger one, drill

out and pull off before the amplifiers are
mounted.

Run another flexible phono wire up
through the arm to the stereo cartridge.
Mount the small turnover cartridge in place
of the old one. If there happen to be lead
weights glued on the plastic arm, remove
them. Solder the small cartridge connectors
to each wire. Cut a flexible piece of wire one
inch long and solder the small tip on one
end and the other end to the black or ground
lead. Slip the four tips over the small car-
tridge male prongs. A key to left, right and
ground connections will be given with the
cartridge you purchase.

Bring the cartridge leads down through
the arm to the scratch-filter switch S1. Wire
up each balance control.

Left Channel Speaker. Cut off 8 feet of
regular flat rubber AC cord and solder to
the left channel amplifier speaker leads.

Prepare your stereo compact for a left
channel speaker by removing the hinge pins
from the phonograph cover. Cut off one half
of the hinge and solder the pin to the top
end. Now the top lid will slip right into the
stationary hinge on the bottom unit. Take a
circle cutter and cut two holes for the
speaker opening. Drill the four speaker holes
and four holes for a metal or plastic grille.

Solder the two wires to the speaker and
bolt into place. Use a plastic strip to secure
the cord to the cover and keep it from pulling
out of the speaker terminals. Fasten the
grille in place and on the back side, at the
bottom, mount two cord brackets. The
speaker cord can be wrapped around them
before closing the top lid.

Final Assembly. Hookup the phono
motor as shown in the photograph. This mo-
tor happens to be a 90-volt unit and a 50-
watt resistor is wired in series. Position the
resistor so its heat is dissipated through the
perforations in the turntable board. Tie a
knot in the AC power cord so it cannot be
pulled out and solder the leads to the termi-
nal tie point.

Drill a hole for the neon indicator, I1, in
the front of the turntable board, so it can be
seen. The hole should be snug to keep the
unit in place. Solder the leads of 11 to the
primary of the power transformer. Mount
the balance controls on the turntable board
and complete wiring.

Check Out. Turning on the left channel
volume control. Rub your finger lightly over
the crystal cartridge. Now turn the left chan-

(Continued on page 92)
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N cold weather, an automobile is more

difficult to start. This harder starting is
caused by a combination of two conditions:
the amp-hour capacity of the battery is a
function of the temperature (the lower the
temperature the lower the amp-hour capac-
ity), and the thickened crankcase oil and
grease put a heavy load on the starter. This
causes a heavy current drain from the car
battery. Since the initial current drain is
about 500-amps for a 6-volt system and 300-
amps for a 12-volt system, the battery voltage
is greatly reduced in cold weather. This re-
duced voltage often supplies insufficient
spark to the ignition system.

Separate Ignition Supply. The simple yet
effective circuit described here automatically
connects a separate battery to the ignition
system when the car is started. Your auto
battery turns the starter and the auxiliary
battery supplies the ignition spark. As soon
as the motor is running, the circuit auto-
matically disconnects the auxiliary ignition
battery and reconnects the car battery. Cir-
cuits to do this have been described before.
Most of them have four shortcomings: high
cost, complexity, manual on-oft switch, and
adaptability only to certain polarity and/or

voltage systems. This circuit is adaptable to
either grounded-positive or grounded-nega-
tive, 6-volt or 12-volt systems. It can be con-
structed, exclusive of the auxiliary battery,
for under $10.00. Often the parts can be
salvaged from the junk box. No switch is
required and only two components are used.

Operation. The schematic diagram shows
the circuit and the connections for installa-
tion in a car. As the starter-motor is actuated
by the car starting relay a voltage appears at
the starter-motor terminal. This voltage, ap-
plied to bulb 11 and relay coil, which are con-
nected in series, energizes relay K1. The car
battery is then disconnected from, and the
auxiliary battery Bl is connected to, the igni-
tion system. The starter-motor is, of course,
disengaged once the engine starts. The volt-
age is removed from the starter-motor termi-
nal and relay K1 reverts to its normally de-
energized position, thus disconnecting the
auxiliary battery and reconnecting the car
battery.

An AC relay is used for K1. It is necessary
to have a relay which will operate at reduced
car battery voltage. A sensitive low-voltage
DC relay would be delicate, costly, and un-
reliable due to car vibration. An AC relay

OLD WEATHER
AR STARTER

By Riéhard C. Peterson
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TS1

1 AuTOMOBILE
IGNITION
'\,swnrcn
.-r"";
& CAR STARTING
RELAY
AUTO STARTER
BATT, = MOTOR
PARTS LIST

Bl —Auxiliary battery: 6- or 12-volt lead stor-
age, or 6- or 12-volt industrial dry cellls)
(Eveready 706 or equiv.)

11—Incandescent current limiter (No. 63 or 64
bulb for 6 volts; No. 89 or 90 for 12-volt
use)

K1—General purpose relay (Potter and Brum-
field KRP-11A, specify 6 or 12 volts)

TS1—->5-screw barrier terminal strip

1—8-pin octal socket

Misc.—Scrap aluminum, hookup wire, installa-
tion wire (see text), hardware, solder, etc.

Estimated cost: $9.00
Estimated construction time: 1 hour plus instal-
lation

will operate satisfactorily at much lower DC
voltage. Although the indicated relay was
used in the original circuit, any relay with
approximately the same characteristics may
be used. The particular relay used had a
5-ohm, 6.3-volts AC, .3 ampere coil. It had
DC pull-in characteristics of 1.5-volts and
Y4 -amp.

A bulb, 11, is used for current limiting,
rather than a resistor, in order to utilize two
unique characteristics of incandescent bulbs:
non-linear resistance and constant-current
control. At low car battery voltage, the cold
bulb has low resistance and allows the relay
to operate. At high car battery voltages, the
resistance of the hot bulb is several times
higher and is used to limit the relay coil cur-
rent to a safe value. When used with the indi-

Combination schematic dia-
gram and pictorial shows
the car starting aid and its
connections to your automo-
bile starting and ignition
systems. Current through the
starter motor connects the
auxiliary battery to the ig-
nition coil through relay K1.

DISTRIBUTOR °
BREAKER POINTS

——
——

The cold weather car starter can be easily
mounted in your engine compartment in the

most convenient location. Then just make
the five connections to terminal strip TSI.

cated bulbs the circuit has pull-in character-
istics of 2-volts on a 6-volt system, and 4-
volts on a 12-volt system. The relay coil’s
AWG 28 wire is adequate for the maximum
bulb current of .6 amperes.

Simple Construction. The small size and
simplicity of the starting aid unit did not war-
rant the use of a commercial chassis. A
chassis was fabricated from scrap aluminum

(Continued on page 85)
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CHECKER

Martin H. Patrick

PHOTOELECTRIC
TRANSISTOR

Light-powered this unique transistor-tester
is completely isolated from the power line
—never needs batteries and eliminates

expensive power-supply components.

f you've always wanted a transistor checker that's
free from all the disadvantages of the conventional
types, this photoelectric model is for you. There is no
problem of periodic battery replenishing and constant
resetting of the meter as cell power runs down, as was
a hattery operated transistor checker; there is no need
for an expensive separate power supply as with power-
line type tramsistor checkers; there is only the need for
two inexpensive little photocelis.

The Circuit. The checker circuit consists simply
of two small photoelectric cells, PC1 and PC2, connected
to a d.p.d.t. toggle switch, S1, to provide base power
and collector power to either a pnp or npn transistor
under test. A 0-ima milliammeter, M1, in the collector
circuit, indicates transistor condition.
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Light shining through chassis apertures
from an outside light source energizes the
photocells sufficiently to provide enough en-
ergy to give transistors a quick check. The
only circuit component that might fail is the
light bulb which is replaced easily enough.
Otherwise, once the tester is set there should
be no need for further adjustment.

Catching the Light. Since the number of
parts is few, they can be packaged in a com-
paratively small chassis box. The box shown
was fabricated with wood scrap, but a com-
mercial enclosure can be used (See Parts
List). The transistor sockets should be easily

Bottom view of transistor tester with bottom
cover removed. Callouts refer to schematic.

PNP
~~ SOCKET

Rear view of the completed unit
shows location of 71/, -watt nite-
light lamp used to illuminate a
pair of photovoltaic cells that
provide the base and emitter-
collector voltages. The long,
tapered strips are the shutters
that control the quantity of
light that reaches PC1, PC2.
Switch on top changes the
wired connections between PC1
and the base connections on
the transistor sockets for pro-
per voltage porarity. Light-ad-
iusting shutters must be reposi-
tioned when different lamps
are used. Calibration and re-
calibration are a necessary evil
for any electrical or elec-
tronic test instrument that is
to be relied upon for accuracy.

accessible and a slanted front is desirable for
ease in reading meter M1. Perhaps the only
critical part of construction will be the loca-
tion of the photocells. They should be placed

.so they receive the light directly from the

light source through the chassis apertures.
The amount of light falling on the faces of
the photocells can be controlled by any type
of home-brew shutter. Shown here are two
strips of aluminum attached to the chassis
by their one end so they can be moved to
open or close the apertures completely. Pho-
tocell PC1 needs very little light to generate
the required current; therefore its aperture
can be made comparatively smaller than that
for PC2 which must deliver slightly more
than one milliampere.

As far as the selection of photocells is con-
cerned, you can use any type on hand, or
you can order two from any of the electronic
mail-order houses. The two used in the unit
shown here were salvaged from a broken sili-
con cell by carefully soldering the leads to
the top and bottom of each, being careful
not to short the edges.

The outside light source may be any type
light bulb that produces a response of at
least 1 milliampere of current in the photo-
cell. The bulb can be energized directly from
the power line as in the schematic diagram
(using a GE 7Y2-watt bulb, for example).
Or, it can be operated from a filament trans-
former. Almost any output transformer with
a sufficiently high primary resistance con-
nected to a 115-volt AC line will deliver
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: A good desk lamp can be a
replacement for 11. It may

be necessary to recalibrate

A —
the tester everytime it is
A . LIGHT
set up since the distance SOURCE

from the lamp to PC1 and
PC2 will not be exactly the

e

same each time. Variations |13 VAC
in line voltage will also ~
change the light output and

the voltage output from PC1 -

and PC 2 will be different.

Parts List

IT—Light source for PC1, PC2 (11Svac, 74~
wott incandescent lamp or equiv.) {See text.)

M1—0-1 DC milliammeter {(Lafayette Radio
99G5052)

PC1, PC2—Cadmium photocells
99G6315) {See text)

{Lafayette

Short-lead transistors with triangular basing
may not fit into inline transistor sockets.

enough power to light a conventional pilot
light. Check the output voltage and use a
bulb with the closest voltage rating. Note
that the bulb can be operated at a reduced
voltage.

Calibration. To adjust the transistor
checker, first light the bulb you've sclected
as an outside light source. Short the emitter
to the collector with a wire fine enough to
fit into either socket, and make sure that
both light apertures are closed. Then slowly
move your shutter, opening aperture PC2.
The milliammeter should move. Open the
aperture until M1 reads full scale. If you
can’t get a full scale reading, move the light
source closer to the aperture. Remove the
shorting wire from the transistor socket.

Select a transistor that you know is good—
one with a high beta—and insert it into the
proper socket. Slowly open the shutter cov-
ering the aperture of PCI1 until you get a
reading somewhere in the middle of the
milliammeter scale—about .5 to .6 ma. if the
transistor you're using is known to be good,
this setting will suffice for general testing;
but if you have a transistor with a known
heta, you can make a more accurate setting
by adjusting the aperture of PC1 until you
read the proper beta value on the scale.

Once the checker is set, it should require
only very little attention thereafter.

Eliminating Variables. One observation
you should make is the nature of the ambient
lighting where you use the checker. If varia-
tions in its level will upset the balance of
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TRANSISTOR
UNDER TEST

PNP

$1—D.p.d.t. toggle switch

1—4Y," x 4" x 4" aluminum universal meter
case {Bud CMA1936 or equiv.)

Misc.—Transistor sockets, light source socket,
line cord, hardware, wire, scrap aluminum,
solder, etc.

Estimated cost: $7.00

Estimated construction time: 3 hours

r) R Py 2 bk IR g
your initial calibration, you might enclose
the outside light source, 11, and the apertures
completely, leaving only a means of actuat-
ing the shutters.

With the checker complete, you only need
some questionable transistors. Insert them in
the proper socket and note the first reading
which is the leakage. Now flick switch S1 and
meter M1 will indicate the condition of the
transistor.

The circuit shown here does not include a
switch for the outside light source, I1, since,
for occasional use, it is easy enough to just
plug the line cord into the nearest socket. &
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8 Billions of dollars are tagged for putting
a man on the moon but the first intelligent
creature to reach our lunar satellite may well
be a chimpanzee. Just as a chimp named
Ham preceded Alan Shepard's space ride
back in 1961, so will one or more astro-
monks blaze the way for man’s exploration
of the moon.

Some 83 chimps are now being trained for
the job at Holloman Air Force Base in New
Mexico. Researchers at the base's Bioastro-
nautics Research Laboratory expect to ob-
tain clues to human reactions during ex-
tended space flights. Some chimps will ride
orbital rockets, others will journey aboard a
space platform to be cstablished as a way-
station between earth and moon. A few
should get to circle the moon itself.

In space the monkeys will perform the
same tasks they're learning here on earth.
Information telemetered back to earth will
provide scientists with data on their reactions
during flight. George Meeter, a program di-
rector at Holloman, says that four or five
chimps now at the center will probably go
into orbit during the lunar exploration pro-
gram. “They may be sent out alone, or even
teamed up with an astronaut,” Meeter said.
“And sometime in the next decade, one or

Chimps with a college
education will take much

more of them may land on the moon—pro-
viding that there's a way to get them back.
We aren't in favor of tossing intelligent ani-
mals into space and leaving them there,”
Meeter added. “'If a method is found to put
a rocket on the moon and retrieve it auto-
matically, the passenger will probably be a
Holloman chimp. For initial flights, such as
the space platform and automatic circuits
around the moon, our chimps will almost
certainly be the first passengers.”

Meanwhile, back at the lab the chimps are
pampered in keeping with their status and
purchase price. Cost has recently skyrock-
eted to $1,000 each since surgeons also use
them in some kinds of transplant operations.
These chimps, too, are better-educated than
their earlier mates in the space program.
They can operate more complicated devices
and are trained to count up to eight, as
against Ham's three.

Only young chimps between the ages of
four and five will see outer space. The older
ones will be retired to an earth-bound exist-
ence in zoos around the country. So the
next time you visit the monkey house,
don’'t do a double-take if you see some ape
running through a countdown. He’s just
reminiscing. L]
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of the risk out of man's first
voyage to the lunar surface.



Caged monk waits turn in million-dollar

F"’ i ’
' i test lab at Holloman while comrade in

photo below him sits out high-altitude
chamber. This simulates thin air of
upper atmosphere. Below, closed-circuit
TV camera keep watch on chimp. Wires
on body pick up pulse, pressure, etc.

‘00
00009

m-----a-“‘*
e e

Masked monk at left wears oxygen gear
to check out rigors of space flight.
Above, chimp is ready for long trip

from Holloman to Cape Kennedy—not
through space, but in secure steel crate.

Photos courtesy Three Lions

FEBRUARY-MARCH, 1966 57



. Alligator clips are the handiest items on
the electronic hobbyist’s work bench. Though
mostly for making temporary electrical con-
nections, these versatile little clips are also
fine for just about every third-hand job; from
holding open a magazine at a selected page,
to serving as a heat sink while soldering deli-

cate diodes and transistors. The accompany-
ing photos illustrate several ways—some old,
some new—that clips can make tinkering

easier.

by Marshal Lincoln

— T Hooking up that extra pair

of headphones for a visitor to the
radio shack is done quickly

this way. Unscrew the insulating cap
from the regular phone plug

and add the second pair of phones in
parallel using a pair of clips. It's
handy for an amateur field day or
other contest when an assistant
monitors to hear information for the
log book. This method may

also be used for quickly connecting
your receiver to a tape recorder
when you want to make an off-the
air recording.

Above; temporary connections of trial components

when, say, trying various values of resistors in an experi-
mental circuit, can be quickly made with

alligator clips. Once the right component for the job

is selected, it's soldered in permanently. Remove

circuit power while using clips.

Another way to hold a component in place while
soldering is to attach it to an alligator clip which, in turn,
is suspended from the bench lamp by another clip

and piece of wire. The suspending wire can be maneuvered
around to hold the component at various points on

the work bench surface.
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An alligator clip by itself
makes a handy heat sink for use
when soldering delicate

diodes and transistors which
are easily damaged by too
much heat. Hook the clip to
the lead between the diode
body and the connection to be
soldered, as shown. After
soldering the connection, leave
clip in place until the joint cools.

At right; special clips seen at bottom of

photo have sockets that can be plugged on to
standard test probes, pin or banana plugs.

They can save much time by making a
temporary, but solid connection with a test lead
in a way that doesn’t require holding by hand.

The *'coil’’ shown above is a useful accessory

for the ham or CB mobile operator. It forms a
coupling link between a grid-dip meter and

the whip antenna. To use it, disconnect the coax
feed line from the base of the mobile antenna
and attach this gadget. One clip goes to the base
of the antenna and the other to a good

ground on the car body. Move the grid-dip meter
near this coil and operate the meter to find

the antenna’s resonant frequency.

A pair of alligator clips attached to a lamp

cord with a wall plug at the other end provides a
temporary hookup to house current for a
component under test. (Shown here is a surplus
transformer.) Be sure to put insulating

sleeves over the clips to prevent short circuits.
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Several sets of patch cords
like these are good for making
temporary connections while

checking newly constructed or

modified equipment. A

few feet of lamp cord, with an
alligator clip soldered to

each end of each wire is all
that's necessary. A spot of

paint can be added for color-
coding so you can match up

the correct clips at either end.
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B The new has been added to the old in this
novel desk stand mike for the ham shack or
tape recordist. As shown in the photo, a desk
stand telephone of yesteryear has had its old
carbon transmitter replaced with a brand new
crystal mike cartridge. If you don’t have one
of these old telephones around, they are still
available at some second hand stores, antique
dealers, auctions, or from the firms listed
in the footnote below.

The face-plate and mouthpiece are re-
moved from the transmitter housing by re-
moving four small screws. Disconnect the
two wire leads which go to the carbon ele-
ment, and then remove the carbon element
from the back of the face-plate. The old wire
leads can either be clipped off or pulled down
into the phone stand. The new crystal mike
cartridge is mounted in a sponge rubber ring,
as shown, but first connect a mike cable to
the microphone cartridge and pass the cable

Write to the following companies to obtain literature
on what's available and prices: Lewins Antique Tele-
phones, 5215 W. 77th Terr., Prairie Village, Kansas
66208. Telephone Company, Turtle Lake, Wisconsin;
Continental Telephone Supply Co., 49 W. 46th St.,
New York 36, N. Y.: Telephone Engineering Co.,
Lincoln Bldg., Simpson, Pennsylvania; Telephone Repair
& Supply Co., 1760 Lunt Ave., Rogers Park Station,
Chicago 26, Ill.; Delta Electronics, Box 2262, Dallas
21, Texas.

i

Al

ANTIQU

by Art Trauffer

ITY

Add a bit of Americana
to your next amateur contact
with a “‘candlestick’” phone

down through the stand. Use rubber cement
or Goodyear Pliobond to hold the micro-
phone cartridge in the sponge rubber ring
and the ring in the transmitter housing.

If desired, you can wire the receiver hook
switch so that the mike is switched on when
the receiver is lifted off the hook. You can
even use the receiver as a low-impedance
earphone for radio use. »

CRYSTAL
MICROPHONE

SHIELDED
CARLR
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A plug-in black bex can save fuses
and the steps wastad ir replacing them

® How many times have you been embar-
rassed by a fuse blowing out and plunging
your house into darkness when you plugged
a newly repaired electrical applicance into
a wall outlet? Or perhaps vou were showing
your latest electronic creation to your wife
and the wires crossed and blew a fuse. This
has happened to me and I know that it has
happened to most of vou experimenters. 1
have often thought of tnaking some kind of

PUSH TO RESET

'

WHEN LIGHT 15 LT
BREAKER IS TRIPPED

)\

&9 CKT. BREAKER BOX @
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GO BETWEEN

CIRGUIT
BREAKER

By James A, Fred

a circuit breaker box to use between the
suspected appliance or circuit and the wall
outlet. The availability of circuit breakers in
low current ratings for TV sets brought the
project to completion.

Current Rating. The most widely used cir-
cuit breaker in TV sets have been the Mel-
Rain type manufactured in Puerto Rico. This
circuit breaker is now availible from Mallory
in nineteen different current carrying ratings.
The highest rating is 4.14 amperes. To go
above this value, you can use Wood Electric
Corp. Circuit breakers which have ratings
from 5 to 20 amperes. The Allied Radio
Corp. also stocks the Wood circuit breakers.
Both types are quite reasonable in price and
give complete protection from short circuits
within their current ratings.

After much thought I decided to house
all the necessary parts for the circuit breaker
in a plastic box with a phenolic cover. This
makes a completely insulated unit with no
chance for shock. Follow the layout draw-
ings in preparing the box to mount compo-
nents.

All the needed parts are listed for either
the Mallory-Mel-Rain circuit breaker for
currents under five amperes or for the Wood
circuit breaker for currents from five to
twenty amperes. You may build either or
both as I did to meet your needs. If you
desire you may use the grounded type AC
socket and plug. The pilot light Il is for
convenience only and lights up when circuit
breaker CBI trips or opens up. This will be
a useful indication if you aren’t nearby when
the breaker trips. Be sure and use a wire that
will carry the breaker overload current when
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PARTS LIST

CB1—Circuit breaker of required current carry-
ing copacity: Mallory CBB series up to 4 am-
peres; Wood Efectric Co. Model 375 from 5 to
20 amps (Order Model 375 from Allied
Radio; Cat. No. 33Z438C; specify 5, 7, 10,
15 or 20 amperes.)

11—Indicator lamp (*‘Econoglow'’ type 116, Al-
lied Radio No. 7EE906 or equiv.)

P1—AC plug (Amphenol 61-M1 or equiv.)

R1—47,000-0hm, V;-watt resistor

SO1—AC socket (Amphenol 61-F or equiv.)

1—27%"x4"x1944" plastic case (Allied Radio
87U89S5 or equiv.)

Misc.—Plastic cover for case (cut to size from

Detail drawing,
top, pinpoints loca- |

6"x3%" cover, Allied 87U887), ring nut and tion of holes for
nickel plated washer (Mollory 233 and 225, mounting  compo-
respectively), hardware, decals, hookup wire, nents. The sche-
solder, etc.) matic diagram,
above, shows how

Estimated cost: $4.00 1N is paralleled with

Estimated construction time: 1 hour the circuit breaker

to light when CB1
Inside view of the plastic case and back of opens. At the right
cover reveals installation of components. is the back of the

CBI n plastic case show-
ing the AC plug, P1.

wiring up the box. The decals add a pro-
fessional touch to the appearance of the unit.

‘As you can see from the photograph, the
P1 plugs directly into a wall outlet. The de-
vice under test is then plugged into breaker
box socket SO1. When a short circuit occurs
in the Mallory type breaker the circuit opens
and the red button pops up. From a distance
it would be hard to tell whether or not the
red button is out farther than it was. With
the red light however there is no doubt when
the circuit breaker is open. When the Wood
circuit breaker trips, the button pops up and
shows white and red making it easier to tell
when it is open.

Check It Out. When you have finished
the assembly and wiring, test the circuit in the
P Rl S0l (Continued on page 120)
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SHURE SA-1 SOLO-PHONE
Hi-Fi Stereo
Headphone Amplifier

& It’s often amazing how we overlook simple
solutions; take for example hi-fi listening
with headphones. Here is an ever-expanding
market, more headphones are being sold
than at any other time—even more than
forty years ago when all listening was done
with phones; yet we use a $200 powerhouse
with a 35 to 100 watt rating to drive head-
phones which can rattle the eardrum with
only one milliwatt of power. And as a reward
for not thinking we must worry about fusing
the headphones, attenuating the drive level,
and how to get around the inevitable hum
when using a headset with a high power
amplifier. How much simpler, and certainly
cheaper, to use a very low power amplifier
specifically designed for headphone listening
—something like Shure’s Model SA-1 Solo-
Phone.

What Is it. The Solo-Phone is a miniature
AC powered solid-state (all transistor) am-
plifier specifically designed for high-fidelity

L[\ CHECK

listening with headphones. Two stereo inputs
are provided: an equalized magnetic phono
and a high level input for a tuner or tape
recorder. Either input source is selected by
a switch on the front panel. Two output jacks
are provided so that two separate stereo head-
sets can be plugged in at the same time. The
volume level of both channels is adjusted by
a dual-concentric control with a friction lock.
Once each channel is adjusted for optimum
balance rotating either control adjusts the
output levels for both channels simultane-
ously.

A switched AC receptacle is provided on
the rear apron for simultaneous power con-
trol of the input equipment; tuner, record
player or tape machine.

Keep in mind that the Solo-Phone is
strictly a headphone amplifier, it is not some-
thing which can double at several jobs; it
cannot drive a speaker, that is, not for
most practical purposes. You will get very

-~ Switch on SA-1 front panel
is used to select phono or

high-level inputs such as
tuner or tape. Knob to
right is dual-type control

for stereo balance and vel-
ume. Although fully tran-
sistorized, the SA-1 has self-
contained power supply for
operating from 117 VAC,
Avudio output power is 20

milliwatts; more than ample
for listening on headphones.

j - (\\ SA-| SOLO-PHONE
Frequency-response curve / N
for SA-1 reveals boost in §+z /
bass response around 100 5,
cps to improve perform- &
ance on headphones. At -2 <
the high, or treble, end,
drop-off in response s -4
negligible to the upper 0 %0 00 0 o3 oo

limits of human hearing.
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low volume from a small, high-efficiency

speaker, however. Since Shure claims that
the Solo-phone can be used with headset im-
pedance from 4 ohms up, that's the way it
was checked, with phones of various imped-
ances. True to the claim, the Solo-phone
performed well with low or high impedance
(crystal) phones. An interesting effect was
obtained with budget headphones of the two
dollar variety. While we aren’t certain why
we got the effect we did, inexpensive phones
sounded quite good, so much so that when
listening to a communications receiver we
preferred driving the phones through the
SA-| rather than through the receiver's head-
set jack. Perhaps it was due to the low fre-
quency boost below 100 cps.

Lab Checking. As shown in the graph,
the SA-1’s frequency response into an 8-ohm
load, there is a slight bass boost or “compen-
sation.” We found the compensation a
decided asset as it gave a little more “body”
to headset sound—which is generally needed.
Contrary to popular opinion, headsets may
be flat on the low end when checked with
instruments but not necessarily so when
checked with your ears.

Distortionwise, the Solo-Phone exceeded
Shure’s specs, being .6% THD (total har-

Width of amplifier is 101/4".
At left are seen AC cord,
and switched AC receptacle.
At right are input sockets.
Input impedance for phono is
47,000 ohms; for tuner or
tape it is 250,000 ohms.
AC power drain is 5 watts.

monic distortion) at the rated output of 100
mv., rather than the specified “less than 1%
(which implies .99% ).

Sensitivity for rated output is 6 mv. for the
phono input and 140 mv. for the high level
phono input.

Our Views. Though the Solo-Phone is
intended for high-fidelity headphone listening
some other uses come to mind. It makes an
excellent isolation amplifier for monitoring
while tape recording; and it is particularly
attractive as a headphone amplifier for the
hard of hearing (such as when connected to
the TV receiver) since when one must use
a headset for several hours low distortion,
balanced sound is an absolute necessity to
avoid ear fatigue.

Another use came to light when the main-
tenance chief of a local FM station borrowed
the test model for a tryout. Now we can't
get it back: he claims, “it’s the best turntable
cueing amplifier he's run across in years.”

We're similarly impressed; for $45, includ-
ing the walnut case, the Solo-Phone is about
the least expensive way to get true high-
fidelity headphone listening. For more in-
formation and complete specifications write
to Shure Brothers, Inc., Dept. HH, 222
Hartrey Ave., Evanston, Illinois. ]

Schematic of SA-1
showing one of
twoidentical
stereo channels.
Circvit is equalized
for RIAA play-
back; output of

unit is push-pull.
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KNIGHT-KIT C-577
Ham/CB Audio
Compressor/Preamp Kit

B By now there isn’t a Ham or CB’er who
isn’t an expert on talk power, and that in-
cludes you. You know that maximum range
is achieved when the transmitter is modulated
to 100% as much of the time as possible;
and you know that a clipper or compressor is
the device which amplifies the low speech
volumes to 100% while preventing the loud
volumes from exceeding 100%. And we'd
be fools to bet against you knowing that while
CB transceivers are adjusted for 100%
modulation with a so-called average voice
level, your voice might need a smidgen or
two of extra amplification to really get maxi-
mum talk power.

Knowing all the facts there’s now no good
reason to put up with anything but the best
in modulation, for the Knight-Kit C-577
combines clipping, compression and pream-
plification in one unit, with both adjustable
compression and output level controls.

The Knight-Kit C-577 is a completely self-
contained add-on unit; that is, it requires no
direct conncctions or modifications to the
transceivers existing wiring, and any CB'er,
whether a full fledged technician or an all
thumbs fledgling, can add the C-577 com-
pressor to any CB transceiver—whether relay
or electronically switched.

What's Inside. The compressor utilizes
three transistors and two diodes to provide
both compression and limiting action. At low
volume levels only compression is employed.
The mike signal feeding through the com-
pressor automaticaily adjusts the input tran-
sistor’s gain so that the loud volumes are held
back while the lower volumes are amplified.
A front panel compression control allows
the unit to be pre-set so that a 10 db increase
in input signal level is translated into a 4 db
increase in output level; in effect, this is a
6 db boost to the lower volumes. If the signal
input is suddenly increased—such as by
shouting—the excess signal increase is
“trimmed” or clipped by the two diodes (two

diodes needed for full wave clipping) so
that the compressor’s output level cannot
exceed a preset value that’s needed for 100%
modulation. Since a modulation “ceiling,” so
to speak, is established, once properly ad-
justed the compressor does not permit over-
modulation with its attendant distortion and
sideband splatter.

To permit critical adjustment of the com-
pressor the unit is equipped with a compres-
sion level meter which indicates, via a red
scale section, when you are getting com-
pression. However, in our tests there was
moderate compression even when the meter
pointer stayed in the white or no compres-
sion region. When the voice level was raised
or the compression control was adjusted so
the meter pointer swung into the red region
full compression and mild clipping was ob-
tained. The compressor is normally adjusted
by speaking into the mike and adjusting the
compression control until the meter rises into
one-third of the red region. Note that unlike
some other compressors the meter is con-
nected to the compressor circuits, not to the
transceiver's modulator. As we said, there is
no need to modify the transceiver’s wiring.

Once the compression level is set to your
own voice level the output control is ad-
justed till the transceiver is modulated to
100% on speech peaks. It’s all a simple pro-

Fully assembled rather

wide layout.

compressor—note
No tight corners to compli-
cate a beginner on his first kit attempt.
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cedure with no careful balancing required
for optimum performance.

Build It Yourself. The kit is not even a one
evening project; if you can’t throw it together
in an hour or so you're doing something
wrong. All the electronics—actually a hand-
ful of components—is assembled on a wide-
spaced printed circuit board. And special
precautions have been taken to insure that
even the newcomer to construction will have
no trouble with the kit. For example, the
transistors aren’t wired to the board; sockets
are used so there’s no chance of damaging
the transistors with excess soldering heat.
Then, the printed wiring is protected with a
special coating except at the soldering points.
Even if you crash in with a 150 watt solder-
ing iron there’s virtually no chance you'll
flow solder across two “wires.” (Though you
should not use an iron rated higher than 75
watts.) And typical of Knight-Kit the con-
necting wires are precut to size and ends
stripped.

The compressor uses a standard type 2U6
9-volt transistor radio battery which should
last from three to six months depending on
the service periods.

Our Comments. The C-577's performance
is very good, about the best we've run across
in CB compressors. However, there's one
note of caution. The C-577’s input im-
pedance is in the order of 250,000 ohms.
This value will load down a high impedance

o
-5 /
NORMAL QUTPUT
8, A-WITHOUT COMPRESSION
z 7
g -5 7
/

-2 +— COMPRESSOR
= /L T
5 A
£
3

-3

-50 -45 40 -3 -30 -25 -20

INPUT LEVEL IN D8
-40D8 EQUIV MICRO REFERENCE

Graph plots C-577’s compressor performance
with controls odjusted as per unit's manual.

ceramic (or crystal) mike, resulting in some
low frequency attenuation. While the attenu-
ation is not severe, at most making the signal
crisp which is the way is should be, if your
transceiver already has low frequency atten-
uation built into the modulator to improve
communications quality, combined with the
attenuation caused by the compressor’s mike
loading the resuitant modulation can be
shrill, or at best thin. If such is the case
simply change to a dynamic mike; not only
will it not be affected by the loading but its
relatively smooth frequency response will
result in a superior modulation quality.

The kit’s $19.95 price (less battery) makes
the Knight-Kit C-577 the best buy in Allied’s
1966 catalog. So, if you want to compress or
clip your audio check your 1966 Allied Cata-
log (page 73) or write to Allied Electronics,
Dept. JR, 100 N. Western Avenue, Chicago,
Ilinois 60680. L

v

INPUT
|
@
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— [+
g OFF ON
=
PRESS-TO-TALK ; i
CABLE (Red) Za
X

More than just a diode clipper, the C-577 begins to compress the oudio signal at —45 db.
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® Limited space antennas have been treated
so frequently in various magazine articles
and handbooks that the patient is practically
cured! But what about the limited space
shack? Often this problem remains unsolved.
The ham forced by circumstances to live in
a small apartment, a furnished room, a
mobile home or even a house trailer is still,
after all, a ham; the yearn for a station of
his own is always there but . . . where to
put it?

The relatively recent development of ex-
ceedingly compact equipment and particu-
larly that of the transceiver type, has con-
tributed greatly to a compact arrangement
for the actual electronic gear, but it still
leaves a number of problems to solve. Where
do we put a suitable table or desk on which
to mount it? Can we concentrate our acces-
sory equipment—key, mike, headphones and
such station supplies as call book, log, scratch
pad, pencils, handbooks and manuals and
copies of at least the current ham magazines?

FEBRUARY-MARCH, 1966

By Howard S. Pyle, W70E

Beat the problem of
cramped quarters by
setting up your gear

in this “‘mobile”’
enclosure on wheels!

Or, do we have to scatter such items on ob-
scure shelf space or drawer corners? If so,
this all contributes to disorder, disarray, in-
convenience and certainly contributes noth-
ing to efficient, effective and pleasant operat-
ing conditions.

Necessity Fathers Ingenuity. Not long
ago I had this problem presented to me by a
newly licensed novice. He was a high school
lad living in a three room apartment shared
with his parents and a younger sister. Space
was really at a premium. He was anxious to
get started toward his General Class license
and, as it is practically unanimously agreed
among the ham fraternity that actual on-the-
air operation is the most practical method by
which to accomplish this goal, he needed an
actively operating ham station.

Jerry had saved a little money earned
through summer odd jobs and had acquired
a small receiver and transmitter in kit form.
These he had assembled and wired on the
kitchen table. I had checked them over and
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Jerry's Roll-Away Shack is shown
open and closed. Note convenient
space for license, magazines, etc.

tested them out; his workmanship had been
good and both units performed well. His
parents, although sympathetic to his ham
ambitions simply could see no place in their
limited quarters where he could have an
operating table. A card table was offered as
a compromise but with the proviso that
after each operating session he must dis-
connect his equipment, stow it away under
his bed, fold the card table and return it to
the closet. Hardly an encouraging start
toward a ham career, was it?

The problem intrigued me; not only did it
concern the novice class but many hams of
wider experience and higher license grades
with more extensive equipment, frequently
found themselves in the same boat. They
were competent hams, all of their gear, but
they faced the same old stumbling block—
where to put it. 1 decided to make a iry at
doing something about it using Jerry, our
young novice friend for my subject. He was
enthusiastic and we started planning. There
is no need to go into the various solutions at
which we arrived (or so we thought!) in this

little story. The important point is that we
finally did solve the problem not only to
Jerry’s delight but to the full satisfaction of
his parents. How? We built a complete ham
station including all essential accessories, in
a caster-mounted pedestal enclosure occupy-
ing but one square foot of floor area during
operating sessions and, when the end of the
on-the-air periods were over, Jerry un-
screwed a coax fitting, pulled the AC plug
from the wall outlet and rolled the complete
station into an obscure closet corner to await
the next session!

Design Around Your Equipment. This
article details construction for a unit to house
Jerry’s Conar rig, so you’ll have to make
adjustments depending on your equipment.
The photos really tell the story, but some am-
plification will assist in clarifying a number
of points for the ham who finds a solution to
his problem in what Jerry and 1 accomplished
and wants to do likewise. The over-all dimen-
sions for the Roll-Away Shack are easily ad-
justed to fit the equipment you want to house.

Early in our planning we dallied between
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Schematic diagram shows
wiring of power distribution
center. Transmitter and
receiver are plugged into
SO1 and SO2, respectively.
Switch S4 is master

switch for contro! center.
Below, Jerry's rig is set up
ready for operation.

> usvac

PARTS LIST

F1, F2, F3—Standard 3AG 1, 2, and 5 ampere
(depending on your rig) fuses, respectively;
with fuse posts

11, 12, 13—Pilot light assemblies (incandescent
or neon, 115 vac)

J1—RF caaxial connector for antenna cable

K1—Antenna switching relay (Potter & Brum-
field KT11A, specify 115 vac)

$1, 52, $3, S4—>5.p.s.t. taggle switches

SO1, SO2-—Chassis AC receptacles

Misc.—Power distribution center chassis box;
key and headphone jacks; casters; plywood,
masonite, and aluminum constructian ma-
terials (see text); handles; hardware; glue;
paint; decals; license frame; solder; etc.

Estimated cost: ariginal
Conar rig: $11.00
Estimated canstruction time: 8 hours

Rall-Away unit far

a metal frame covered with either metal,
masonite or wooden panels or all-wood con-
struction. Two factors finally swung us to
wood; first, neither Jerry nor 1 had a great
deal of background in metal working. The
second consideration was economy. Jerry
secured permission to construct the enclosure
as part of his school manual arts course and
couldl thus buy the bit of plywood we would
need on the school cost basis.

We arrived at a pedestal that was 30 inches
tall plus % inches at each end for the top and
bottom. The overall dimensions of the latter
two pieces was 12x 12X 3 inches. The
pedestal itself was 11 inches square overall
also made of ¥sinch plywood assembled with
finishing nails and glued. The full length door
was hinged on the left so that it would not
obstruct the operating area when open.
Rather than a conventional cupboard handle
and clasp. we used a small hasp so that the
pedestal could be padlocked when not in use.
This prevented tampering with the trans-
mitter and control switches by unauthorized
persons (not forgetting little sister!).
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Design for Convenience. Shelving was
spaced to accommodate Jerry's equipment: a
Conar Model 400 transmitter and a com-
panion Conar Model 500 receiver. The latter
unit was mounted on top of the pedestal and,
for dust protection when not in use, a card-
board grocery carton neatly covered with ad-
hesive-backed shelf paper was telescoped
over it. (The receiver could of course be
mounted inside by sacrificing some shelf and
drawer space but Jerry chose the arrange-
ment shown). To avoid the phone and key
cords draping across the panels when oper-
ating, plugs for both of these were wired
from the equipment to two jacks installed on
the right hand side of the pedestal 2" below
the top. We also installed a s.p.s.t. toggle
switch, S1, in a horizontal line with the jacks.
This served to switch the antenna relay, in-
stalled internally within the pedestal, from
transmit to receive.

A shelf below the transmitter provided
more than adequate space for stowage of
the key and headphones when not in use, so
we added a little refinement by partitioning
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ROLL-A-WAY

this space. The smaller compartment then
easily accommodated a small metal cabinet
housing a power distribution center which
we made up. (See the schematic diagram.)
This merely contains three pilot light
brackets with panel jewels, 11 through 13,
three insert type fuse holders and fuses, F1
through F3, and three s.p.s.t. toggle switches,
S2 through S4. Adequate space remained
behind this unit for the antenna change-over
relay, K1. On the inside rear of the pedestal

we mounted single convenience sockets, SO1
and SO2, into which the transmitter and
receiver AC cords could be plugged. The
main AC supply from a living room wall
plug enters the pedestal in the back center
and thence to the power cabinet. We then
could switch the fused main power from the
wall plug on or off (when in the off position
it killed everything); switch either the trans-
mitter, receiver or both on or off and each of
the three circuits were fused avoiding the
necessity of removing equipment panels and
digging into the gear to replace an occasional
blown fuse. The pilot lights of course, in-

(Continued on page 118)
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B There’s really no reason to suffer the every-
day irritations that seem too small to waste
time resolving and too large to ignore—irrita-
tions like: Walking down to the basement
several times to see if the washing machine
cycle is over; leaving the house in bitter cold
weather to call in the children; getting up
from a good steak dinner to answer the door-
bell only to find it's a salesman selling a
cookbook. Or how about shouting through
the rooms, “who’ll answer the phone?’—
and it turns out you didn’t answer but the
call is for you. Aha, now you're thinking,
and you could probably compile a list t-h-i-s
l-o-n-g of everyday irritations.

But there’s a good, easy solution to these
household irritations—an intercom. With

FEBRUARY-MARCH, 1966

modern transistorized intercoms providing
highly flexible communications and signals
at rock bottom prices, even the average
household can afford a communications serv-
ice which until a few years ago was limited
to luxury homes.

A Typical Setup. Take a practical ex-
ample, Lafayette Radio’s 99 G 4531 three-
station intercom. 1f the master unit is set up
in the kitchen, say near the telephone, the
wife can easily check if basement washing
equipment is still working by simply pressing
the button which connects a remote unit lo-
cated near the washing center. 1f an outdoor
remote unit is connected in the back yard
the children can be heard and paged from
the master unit. Similarly, if an outdoor unit
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is connected at the front door, the family
can answer the doorbell from the master.

One of the advantages of the modern tran-
sistor intercom is built-in signals. For exam-
ple, an outdoor unit has a button which when
pressed causes the master to emit a tone burst
even if the power supply is turned off. And
many intercoms have signal lights which
indicate, again even with power turned off,
which station is calling. Of course, while
low cost systems handling three or four re-
motes are in the twenty-dollar price class, an
additional few dollars buys extra remote-
station facilities.

You Can Do It! Unlike the complex tube-
type, multi-station intercoms, the budget
priced transistor intercoms.can be installed
by anyone reasonably competent with ordi-
nary household tools. Even difficult thru-
the-wall wiring can also be simplified through
the courtesy of the telephone company
(though they would be unhappy with the
procedure).

Installing the intercom .system only re-

Old telephone wiring, which is terminated as
shown above left, can be used for room-to-
room intercom circuits if you want to avoid
drilling through the walls. Some modern tele-
phone wiring has two spare wires that can
be used. As shown at top, a standard Y,-inch
drill will generally pass through flooring so
wiring can be concealed in first floor walls.
Long cables can be run along basement
beams and stapled in place. Be sure to
use a staple gun with a wire adapter. As
shown at left, drill mounting holes for the
outdoor remote after scribing its outline.

quires a general idea of the fayout, you don't
even have to put it on paper. First, locate
the master unit (generally in the Kkitchen).
If you're a homeowner drop a multi-wire
master cable from the intercom to the base-
ment and terminate the wire on a terminal
strip (the number of wires in the master ca-
ble is usually one more than the number of
stations). If you're a cliff-dweller, just run
the master cable to the nearest closet. To
avoid possible damage staple all cables to
the cellar beams or floor molding—any of
the staple guns with a wire adaptor can be
used. The adaptor insures that the staple
won’t go too deep and sever the cable.

Indoor remote units can be simply placed
on the furniture or mounted on the wall. If
you use ultra-thin speaker wire for the re-
mote unit wiring, the installation will hardly
be noticeable.

Outdoor remote units are a little more
trouble. If your home is wood or shingles
mark the outline of the remote unit, drill a
Y2-inch bhole in each corner of the outline
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and cut-out the opening with a saber or key-
hole saw. 1f your home is brick faced mount
a waterproof electrical box on the brick and
mount the remote in the box—most outdoor
remote units have rubber seals for weather-
proofing.

Normally, a Ya-inch drill is long enough
to pass through the basement ceiling, actually
the first floor sub-floor, for running wiring
in-between the walls coming up from the
basement. When you must pass through two
walls, as when wiring from room to room,
a long drill is required. Many hardware stores
sell a special “electrician’s drill,” about 18
inches long and designed to fit a brace.

Ready-Made Wiring. If you get hung-
up and can’t get the wiring from one room
to another the telephone company may sup-
ply the answer. Many new phone installa-
tions are four wires even though only two
are used—the idea is the first installer puts
in provisions for an extra phone. If two
wires are free (make certain your phone
doesn’t use three wires) you can use the two

FEBRUARY-MARCH, 1966

A saber or keyhole saw, shown at left,
is used to cut through your siding.
Start the saw blade by drilling a hole
on the scribed outline of the remote
unit. Push the insulation back far
enough to insert the remote intercom
unit. When installing the unit, below
left, pay attention that an adequate
seal exists between flange and shingle
or siding. Use a sealing compound if
necessary. Complete installation, shown
below, is as professional as they come.
Remember, check out the unit before
completing professional installation!

free wires for the intercom. Generally, you'll
find the extra two wires just hang loose at
the telephone input terminal block. You can
connect to the free ends and pick-up the wir-
ing at the telephone connector blocks. If
you have several phones in the house, the
same pair can be used at several locations
to provide multiple remotes on one circuit.
While the multiple speakers might cause
some distortions to the intercom’s sound
quality, it won’t be too bad.

Another easy out is old telephone wiring,
commonly found in apartment houses. Each
new tenant generally has his own idea where
the telephone(s) should be, and usually the
old wiring is disconnected at the main ter-
minal block and left intact. Since old wiring
is of no use or interest to anyone, there’s no
good reason why you can’t utilize it!

So, all you have to do is follow these hints,
conquer your fear of your floors, walls, and
ceiling looking like Swiss cheese, and you'll
have your intercom installed in very short
notice. L]
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MECHANIZING

HUMAN
BEHAVIOR

Man always has had the choice
of either accepting the heavy
responsibility of his freedom,
or surrendering it to authori-
tarian institutions that are

all too ready to manipulate
his destiny. Will the future
see these institutions using
electronics to extend their
control of human behavior?

by K. C. Kirkbride

N the not too distant future, you may de-
fine frcedom as your former Constitu-
tional right to be a grouch. For today, you
can be as sullen as you please, as stupid as
you deem fun, and not one soul can do one
thing about it. True, only the other sullens
may choose your company, but if you can
eschew the cheery folk, you can have your-
self a merrily-miserable old time.

But not tomorrow. Tomorrow you will
be bright, optimistic. industrious, aggressive,
happy, successful, and as smart as all get-out,
whether you like it or not. And if the Na-
tional Giant Computer indicates to the Na-

tional Director of Human Beings the country
needs a fresh batch of Einsteins, your num-
ber may be chosen, and presto, by simple
chemical injection, you will become, in a
matter of seconds, an ersatz Einstein.
Sound incredible? Not when you ponder
the implications of experiments carried out
in laboratories in the United States and
Europe. Experiments that indicate a radio
or electrical wave can beam pleasure, pain,
euphoria, or a fighting mood. Chemical
experiments that point the way to the day
when you will be spared the arduous years
of study to earn a Ph.D. Much easier, in
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the future, to Ph.D. by chemical injection.

Going to the Cats. These experiments
began in the early 1900's in Zurich, Switzer-
land, when a Swiss-English physiologist
named Walter Hess was researching blood
pressure, blood viscosity and circulation
changes. To probe central nervous system
control over internal organs, Hess first im-
planted electrodes into the hrain stems of
cats. After the gadget was placed in the
brain of the animal and the wound healed,
Hess would beam an electrical stimulus into
the wired animal’s noggin, then study
reactions.

FeBrRUARY-MARCH, 1966

He found he could electrically stimulate
any feline to eat, attack or run at his whim.
When stimulation was really “turned on”,
the animal would chew an inedible object
near it, or 2ven attack a human friend rather
than a known enemy.

Mapping Brains. When his experiments
were finished, Hess anesthesized his animals,
dissected their brains, to map the points of
stimulation which had been stained. Thus,
he first suggested certain moods, and drives
were linked to defined zones in the brain.

The Zurich experiments excited other men
working in laboratories: H. W. Magoun,
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then with Northwestern University, Chicago,
Illinois, researched the lower part of the
mid-brain, suggested it controlled sleep and
wakefulness, James W. Papez of Cornell
University, New York, explored the rhinen-
cephalon (smell-brain), said he found it
might control more than the sense of smell,
that it could control emotional experience
and behavior.

But it took B. F. Skinner of Harvard. an
experimental psychologist, to work out a
technique that could measure the degree of
a stimulus by testing the frequency with
which an animal performed an act which
led to a reward.

It’s in the Box. He placed one animal at
a time in a bare box container, adding a lever
to each box the animal could manipulate. If
the rat received no reward when he pressed
the lever, he pressed only five to ten times
an hour. But when a pellet of food dropped
into the cup by the lever, he responded like
any other performer with an increase in pay,
he pressed the lever up to 100 times per
hour!

On the West Coast, James B. Olds of the
University of California picked up Skinner's
experiment, added electrical stimulation to
prove the performing rat would respond

even more enthusiastically when his reward
was electrical.

Olds put electrodes in the heads of his
animals, using ordinary house current, re-
duced by a small transformer, gave each rat
a shock lasting one second. When one elec-
trode missed its mark, landed in the nerve
pathway of the rhinencephalon rather than
the mid-brain reticular system. Olds himself
felt a shock of discovery.

For the clectroded animal kept returning
to corner A of the Skinner box until Olds
grasped the fact the rat was responding to a
“reward” pulse. Soon he could guide Mr.
Rat all around the hox by offering him longer
shocks for preferred behavior.

Next he placed the animal in a T-shaped
box, stimulated it to turn right at the crossing
of the T. then to turn left. Olds next with-
held food for 24 hours, and returned it to the
T, baiting each end of the T with food mash.

When the animal was going toward the
mash, but was rewarded by electrical stimu-
lus half-way down the bar, it refused to go
on to get its food. This test convinced Olds
the stimulus reached a reward center more
satisfying to the hungry rat than actual
nourishment.

Do-It-Yourself. He then put the animal

GRAY MATTER IN A BLACK BOX

HE human brain is like the classic “black

box” of electronics. What's inside is a
mystery; you can put a signal in, and get a
response out, but how and why are two un-
answered questions.

Brain Kicking Pulses. Experiments re-
ported by Robert Gi. Heath, M.D., in “Elec-
trical Self-Stimulation of the Brain in Man"™,
which appeured in The American Journal of
Psychiatry, reveal the responses of a patient
to electrical stimulation of various areas of
the brain. The pulses were triggered by the
patient himself using a set of buttons. This
self-stimulation resulted in the patient favor-
ing stimulation of some areas of his brain
more than others. The results—frequency of
self-stimulation and the experienced response
—are shown in the table at the right.

Note. from these results, that the patient
did not necessarily press the button solely
for pleasure. The greatest number of press-
ings resulted in anger and frustration when
the patient kept pressing the button in at-
tempting to bring into focus a vague memory
that was evoked by intracranial self-stimula-
tion (ICSS). Such is the fact, but the basic

ICSS IN MAN
Reward (?) Sites
REGION AVERAGE/
_S‘I’_ILAULA‘I’ED HOUR SUBJECTIVE RESPONSE

L.Centromedian 488.8 | Partial memory recall; anger

and frustration

R.P. Septai 394.9 | “Feel great’; sexual thoughts;
elimination of ‘‘bad'’ thoughts
L. Caudate 373.0 ! Cool taste; “like it 0K"

Mesenceph. Teg. 280.0 | “Drunk feeling'’; “happy but-
ton’; elimination of ‘*‘bad”

thoughts

A. Amygdala 257.9 | Indifferent feeling; somewhat
pleasant, but feeling not in-
tense

P. Amygdala 224.0 | Moderately rewarding; increase

of current requested

Aversive Sites

1.77 | Strongly aversive; ‘‘feel sick
all over”

Moderately aversive

R. Hippocampus

L. Paraolfactory 0.36
R. Parietal Cortex 0.50
R. Frontai Cortex 0.00
R.Occipital Cortex 0.00
R.Temporal Cortex 0.00

No significant subjective
response
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in a do-it-yourself circumstance letting it
press a lever to stimulate its own brain.

It took Mr. Rat about two to five minutes
to learn to do his own stimulating. but when
he did learn, he pressed the lever every five
seconds, and when the current turned off and
there was no rewarding shock, the animal
calmly stretched out on the floor, went to
sleep.

It Goes to Their Heads. To test the
thought definite sections of the brain affect
behavior, Olds next put a pair of electrodes
of insulated silver wires one hundredth of
an inch in diameter, into the brains of a num-
ber of rats, to compare stimulation in various
areas.

When the stimulating tip electrodes were
implanted in sensory and motor areas of the
upper brain, response rates remained at
chance level of 10 to 25 responses an hour.
When implanted in deeper mid-line sections,
response rose to levels of 200 to 5,000 an
hour. Animals have been known to press the
lever over a period of 24 hours without rest.

But when electrodes reached into lower
mid-line areas, the animal pressed the lever
once, refused to press again, suggesting to
Olds that the stimulus shocked an area
representing either pain or punishment.

In Seewiesen, Germany, Director Erich
von Holst of the Max Planck Institute for the
Physiology of Behavior tested aggressive
drives in chickens. He inserted into the
skulls of chickens and roosters small plastic
fittings with four electrode wires each. Each
electrode was inserted slowly into the brain
stem of the animal, and 50 cycles of low-
voltage alternating current applied.

Turning Chicken. Then von Holst and
his assistants watched the chickens’ behavior
as they responded to stimulation at different
levels. One stimulated rooster attacked a
stuffed creature it had ignored only moments
before.

After sustained stimulation, another
proud rooster flew at its keeper’s face, and
attacked with its spurs. When von Holst stim-
ulated the “sleep” area in the brain of
another fellow, the animal stopped eating,
looked around him, fluttered his eyelids,
yawned, closed his eyes and went to sleep.

Von Holst believes moods cannot only be
stimulated but maintained over long periods
of time. And when stimulation is turned
off, an almost euphoric, self-assured mood
follows, much as humans experience after
a period of trial or depression.

(Continued on page 91)

If your intracranial flip-flop starts flop-flippin’, it may be due to a cold solder joint!

secret of the motivation for this behavior
still goes unexplained.

Nature of the Pulse. One variable in ex-
periments with ICSS is the nature of the
stimulating pulse. Changes in current in-
tensity, wave form, pulse width, and fre-
quency, in many instances altered the pa-
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Block diagram of the Subcortical Stimulator,

manufactured by Technical Associates of New
Orleans, for experiments with ICSS in man.
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tient's responses. The pulses from the
circuit of the Subcortical Stimulator at the
left were used in these experiments. To
minimize the effects of DC polarization, a
bi-directional puise was chosen. This allows
restoration of the DC level to zero after
each 1.0 millisecond stimulus and mainte-
nance at zero during the 10-millisecond dead
time. A silicon unijunction timing circuit
generates the 10-millisecond interval. The
output from the transistor was gated off
after 0.5 second operation by a diode gate
driven from an R-C charging circuit. When
the diode gate is open, the unijunction tran-
sistor drives two one-shot multivibrators with
the falling edge of the first triggering the
second. They both have equal periods of
0.5 millisecond. The multivibrator timing
circuits saturate complementary output tran-
sistors which feed voltage to the load (the
brain) through isolating capacitors.

As you've noticed, there’s something miss-
ing from the block diagram—because it does
not yet exist—a schematic equivalent for the
human brain! L]
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EICO Model 753
Tri-Band SSB/AM/CW
Amateur Transceiver

® Up until a few years ago the newcomer to
amateur radio trying to operate “phone” was
almost certainly doomed to failure; for while
two or three hundred dollars worth of CW
gear could work the world the same monies
spent for an AM phone rig was slated for
burial under the California kilowatts. Then
came a major breakthrough—sideband trans-
ceivers at virtually the same price as AM
equipment; with the difference that 100 or
so watts of sideband can cut through while
100 watts of AM is lost in the QRM.
Today, we find rather good sideband trans-
ceivers selling for considerably less than a
separate transmitter-receiver combination,
yet there are few sacrifices in terms of op-
erating conveniences. The primary limitation
of early transceivers is gone—no more is the
operator limited to working stations only on
the same frequency as he is transmitting—
with receiver offset tuning the modern trans-
ceiver can compensate for the drift of a re-
ceived station without changing the transmit
frequency. This is the big improvement
which makes the modern transceiver highly
attractive—it now has almost the same flexi-
bility as the considerably more expensive
transmitter-receiver combination. Add to this

Inside view, right, shows the layout of the
transceiver to be neat and professional.
Rear view, below, shows the accessibility of
the rear-chassis connections and controls.

the high “decorator styling™ used on the new
transceivers and you’ve come up with an
efficient, attractive “vest pocket” station suit-
able for use in the living room.

The EICO 753 Tri-band Transceiver is
typical of the new breed of quality SSB trans-
ceivers. Operation is limited to the 80/75,
40- and 20-meter bands with a switch se-
lected choice of the SSB. CW and AM
modes. (Actually, the AM mode is just a
throw-in on an SSB rig. If you're running
sideband, why use AM?)

Typical of low-cost transceivers the SSB
mode is pre-set to the more-or-less universal
standards: lower sideband on 80 and 40,
upper sideband on 20.

The EICO 753 contains the usual features:
crystal lattice filter; offset tuning which al-
lows the receiver to be detuned = 10 kc.
from the transmit frequency; VOX (voice
operated transmit): 40 to 80 ohm pi-net
output; fast attack AGC (receiving automatic
gain control): high level ALC (automatic
transmit level control—sort of like compres-
sion); front panel hairline set for user recali-
bration; and an honest to goodness plate cur-
rent metering—not relative power output.

(Continued on page 98)
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Roof-top antennas (above) are smaller and
lighter than those used for transmissions on
the 2-mc. band. The VHF antenna can be
made extremely directional to eliminate inter-
ference, increase pickup from low-power
transceivers while listening and increase the
e.r.p. (effective radiated power) when trans-
mitting. A typical control-tower operating po-
sition is shown at top-right and a scale-model
canal plotting board setup is shown at right.

This is just 20 mc. below channel-7 TV
signals. The VHF calling and distress fre-
quency is 156.8 mc while “working” channels
are staked out at 100 k¢ (.1 mc.) intervals
on either side. Every station using this band
is equipped to operate on 156.8 and one or
more of the working frequencies. Channels
on 157.1 and 157.2 are assigned exclusively
to government owned stations.

With the addition of VHF has also come
precision marine traffic dispatching, the like
of which only aeronautics has known before.
One of the most modern marine “plot
boards” is displayed in the photos. Traffic
control is extremely important on canals
where botttlenecks such as locks, bends, nar-
rows, etc., can cause serious delays if vessels
are not spaced just right. The plot board
shown is for the Welland Canal, a particular-
ly narrow portion of the St. Lawrence Sea-
way System. Through the use of VHF traffic
control, the slightly antique Welland has
been able to cope with double the tonnage.
It's also interesting to note that many foreign
vessels don't have the modern VHF gear and
the Seaway Authority must loan it to them
upon their entry at Montreal.

Put the Blame on Man. On the other
hand, no matter how good the VHF marine
communications itself, traffic dispatching is

no better than the man who runs it—the
dispatcher. If he goofs, traffic is snarled.
Already, studies are under way to determine
whether computers could do a better job.
I's human common sense vs. that perfect
electronic memory. Time will tell.

And whatever “time” does tell, some ex-
perts are also advocating further improve-
ments in the communications system itself.
The most drastic of these proposed changes
is separation of calling and distress onto 2
different channels. Such a move would re-
quire most stations to keep a watch on three
different frequencies (working channel
would be-the third). Without increasing staff,
this move would be impossible on medium-
wave communications. At night, there'd
often be signals audible on all three frequen-
cies at once and it would take three pairs of
ears to determine which calls were actually
for the station. However, in view of the cur-
rent unsafe conditions on 2182 kc., the in-
crease in personnel is probably justified.

Meanwhile, separate VHF distress and
calling frequencies would not require more
personnel. Because of that short reception
range, the distress frequency would be quiet
99% of the time and a visual monitoring
device (common in other forms of VHF
communications) could be employed. Then

(Continued on page 94)
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he real change in Citizens Band Radio

came around 1990. That year the FCC
opened up these new frequencies—535 thru
1605 kc—the old Broadcast Band. By 1988
all sound broadcasters had either been forced
out of business by TV competition or were
put on FM by the FCC. So they gave us the
band, allowed up to 100 watts power, any
antenna, any kind of transmission (even way
out “attention getters” like mine) and work
whatever station you could reach.

However, not everything in CB had
changed. Some of us working types still
bought our gear second hand. Like yesterday
I came across 400 feet of slightly used an-
tenna wire at Barney's Electronic Swap Cen-
ter. Barney himself was an ex-sailor (radio
operator) who's CB career went all the way
back to 1966. You could say the same for
some of his wares. But the old man swore
up, down and sideways that the antenna I
purchased for 200 WR (World Rupees)
would positively be no older than 1995.

So on December 31, 1999 yours truly,
KKEZ7¢% with his 300 foot dipole found
himself fishing for DX. Not just trans-con-
tinent stuff (I'm 20 miles south of Buffalo,
N. Y.) but a super catch—like Bermuda or
maybe even Europe. It was the kind of night
you could do nothing but DX. Half snow,
half rain. From the window | could see ice

forming on my antenna as it was lit by a
flashing red traffic light at the corner—in
1999 every intersection no matter how re-
mote is blessed with a traffic light. And even
1995 style antenna wire supposedly didn't
break under the weight of ice.

Someone came on the channel, identified
herself as *Atlantic 9” and went off again.

I pushed power up to maximum and put
myself on the air. “CQ Caribbean, CQ
Europe, this is KKEZ7¢. CQ DX.” With
my attention getter waiting in the wings.

Nothing! Absolutely nothing! A few Cali-
fornia CB'ers came back to me but the good
catches went right on chasing the rare states
—Nevada, Delaware, etc. New York just
too easy on a good DX night.

Atlantic 9 appeared on the channel again.
“Atlantic 9. ] read you okay. How me?”

Atlantic 2 also a YL but way down in the
hash came back but she was unreadable.
Atlantic 9 with flutter, QSB, “My location is
Ymir city. What is your QTH?”

Tried to place the name, drew a blank.
Also tried to break into their QSO. No luck
in that department either.

Her signals really began to nose dive.
“The weather at Ymir is cold. There are a
few ice bergs to the North of us.” She dipped
below the noise level.

A few more frustrating CQ's then I de-

CB, Circa 1999
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cided my attention getter would be the only
answer and 1 had dreamed up a beauty, lit-
erally. I hitched a transistorized turntable
into the circuit and put on this record—
“Honey, Honey” sung by an “earthy” young
lady. Yes, you guessed it, both the turntable
and record came from old Barney. I played
it continuously for 15 minutes, identified and
listened on the channel a moment. Second
time I listened, there were more CB’ers call-
ing KKEZ7#M¥ than you could count
“Honey, Honey”—my never fail secret CB
weapon.

I could take my pick. Spain, Bermuda, all
the way up to Iceland. And Atlantic 9 was
back in there too. I should have picked Ice-
land which is even rarer than Spain. But

-after pushing the On button, I decided on
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Atlantic 9—now her voice seemed ever so
slightly familiar.

“Atlantic 9, do you read KKEZ7¢9?"
Make it short I promised myself, check out
that voice then grab the DX.

She came back immediately. “KKEZ7¢¢¢,
I read you pretty good. Hey, you're playing
my song.”

“What do you mean? Over.”

“I mean you're playing the record I made
a couple years ago.”

Grabbed the disc off my turntable. *“At-
lantic 9, you're kidding me.” But I knew she
wasn't. And now I told myself, as the real
DX slipped by—how often on CB do you
make contact with a genuine recording star?

She laughed. “You spotted my voice be-
fore you came back to me. Right?” Her
signal barely overriding the QRM.

“Yes, Atlantic 9, maybe I did.” 1 looked
for her name on the record, found it, then I
did a double take. “What kind of a name
is Neptuna? Over.”

“KKEZ7¢00, Neptuna is a mermaid
name.” Now she pushed my meter up an-

other couple S units. “And Atlantic 9 is a
mermaid CB call.” One thing for sure, she
had a voice to go with the part.

“Not only does the little girl sing but she’s
got a sense of humor too.” Sarcastic. I
looked for her recording company but other
than the Neptuna bit, the label was blank.

Deadpan. "“I'm not kidding.” Someone in
Ohio tried to cut in but Neptuna held her
own, “Where else would 1 get a call like
Atlantic 97

The nonsense had already run overtime
but I decided to give her a little more rope.
“How long have you.girls been on CB?”

“Oh, we were licensed way back in 1958.”
A new sleet storm outside raised the noise
level. “But our signals wouldn't penetrate
through the ocean until we came down on

ull-.
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these frequencies.” She faded into the QRN
and I missed the rest of her transmission.

“Come back again, funny girl. I missed
the last sentence.”

Neptuna spoke slowly and distinctly.
“Where did you find my record? Over.”

“At Barney’s.” Over one shoulder and
through the window, I could see my antenna
begin to sag. If the wire really is 1995 vin-
tage, it was certainly made very early in the
year.

“Oh yeah, the old man and 1 have been
friends for a long time.” Some mermaid
laughter. “He used to be quite a sport in his
younger days.”

“I suppose he acts as your QSL manager?”

“That’s right.”

Right then my break-proof antenna broke
which ended the contact. And with this
weather I won’t be able to fix it until morn-
ing. So the question is—do I march into
Barney’s and demand my money back? Ask
him to deliver a QSL to Neptuna? Or maybe
I should trade my whole rig to the old man
for her address? n
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SOLID-
SIATE
AUDIO

- It's not 50 watts, doesn’t have input

AMPLIFIER

By Art Trauffer

ki L

switching, has no headphone jack, but
, neither does it have a $100 price tag!

B The move is to solid-state hi-fi compo-
nents! But chances are you're still cooking
away with your old tube amplifier—probably
a monophonic unit at that. The old amp is
putting out and it helps keep your listening
room warm during the winter as well, so why
trade in just now? But why not get a feel for
the clean, transformerless, transistor sound
while you're scanning the market and saving
your pennies? Here's the perfect construc-
tion-introduction to the solid-state audio
amplifier.

The Circuit. As shown in the schematic
diagram, all three transistors, Ql, Q2, and
Q3, are pnp types. Preamplifier stage, Ql,
is an RCA 2N217, which is resistance ca-
pacitance coupled to the driver stage, Q2,
another 2N217. Driver Q2 is direct-coupled
to power-output stage, Q3. an RCA 2N301.
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A PM speaker (4 to 16 ohms) is connected
in an emitter-follower configuration to Q3.
The power supply is 4.5 volts (three “D”
flashlight cells in series), but using 6 volts
will give you a little more volume.

The input signal is applied through
volume control, R1, and coupling capacitor,
Cl, to the preamplifier stage Q1. QI base
bias is supplied by voltage-divider, R2-R3.
Resistor R4 is the stage's collector load. The
amplified output signal from QI is applied
through inter-stage coupling capacitor, C2,
to the driver stage, Q2. Transistor Q2's base
bias is supplied through resistor RS. Driver
stage Q2 is direct-coupled to power output
stage Q3. The input circuit of Q3 acts as
the driver's emitter load, while Q2’s emitter
current provides base bias for Q3. The
speaker's voice coil is Q3’s emitter load.
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6% x 2§ 2N301 SPST SLIDE SWITCH
c MPOSITIO BOARD (Q3) the amplifier front panel.
PANEL All of the components ex-
cept the batteries are
PHONO J2 mounted on the panel, The
JACK (J1) SPKR  two terminal strips TS1 and
INPUT J3 T$2 provide additional con-
venience in mounting the
: . = ~  parts. Front panel controls
vowr(ng”comROL 1% x2" COPPER OR RED DOT , and some construction de-
ﬁ'ﬁ%'ﬁﬂﬁ INDICATES “ON tails are shown at the left.

PARTS LIST

B1—4.5 to 6-volt battery {3 or 4 D-size flash-
light batteries)
Cl, C2—25-mfd,
Cl1, C2—25-mfd,
capacitors
J1—Phono jack
42, J3—Tip jacks
Q1, Q2—RCA 2N217 ger i transistors,
“‘Top-of-the-line"’ RCA SK3003, or equiv.)
Q3—RCA 2N301 audi tput transistor, *‘Top-
of-the-line’’ RCA SK3009, or equiv.)
R1—100,000-0hm miniature volume control
R2—100,000-0hm, V,-watt resistor
R3—15,000-0hm, V3-watt resistor
R4—1,000-0hm, Va-watt resistor
R5—180,000-0hm, V3-watt resistor
S1—S.p.s.t. slide switch
TS1, TS2—3-lug terminal strips
Misc.—Pointer knob, battery holders, 1/16"
scrap copper or aluminum lheat sink), scrap
wood and composition board, hookup wire,
hardware, soldering lug, lug clips for 2N301
emitter and base pins, solder, nails, glue,
panel marking, stain or paint, efc.

15-DC miniature electrolytic
15VDC miniature electrolytic

Estimated cost: $6.00
Estimated construction time: 4 hours

INPUT
J

Wire amplifier using the schematic diagram.

The three batteries of the solid-state am-
plifier are easily replaced from the hottom.

The Chassis. The amplifier front panel, a
piece of compo board 6%2"x2Y"xs", is
also the chassis. The panel was painted white
on the backside only so the parts would show
better in the photographs. The leads of
transistors Q! and Q2 can be clipped off to
about one-half normal length, and then
soldered to the lugs of 3-lug terminal strips,
as shown. Use long-nose pliers as heat sinks
when soldering. Do not solder directly to the
base and emitter pins on Q3; use small
photo-cartridge-pin clips, or socket lugs
removed from a miniature tube socket. Tran-
sistor Q3 is bolted directly onto a 2"x1%"
plate of copper or aluminum to act as a heat
sink. Place a couple of washers between the

(Continued on page 94)
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100 kc
Calibrator

@ Before you read on to the next paragraph
take a look at the high-priced, top-quality
receivers shown in Allied’s, Radio Shack’s or
Lafayette’s catalog. Note that they all feature
a “standard” item, namely a 100 kc. cali-
brator. And if the calibrator isn’t supplied as
original equipment provision is made for one
to be easily connected. In fact, the better a
receiver’s calibration the more dependent it is
on an accurate receiver standard to which
the selected calibration can be

For you newcomer’s to
Ham radio or SWLing.
we’'ll explain. A calibrator
is a device which generates
a signal every 100 kc. a-
cross the dial from 100 kc.
to generally 30 mc. Some
calibrators even go past 30
mc., some as high as 6 or 2
meters; and some cali-
brators provide 1 mc.
markers, though they are
rare as 100 kc. is far more
convenient. Thus, regard-
less of the receiver’s band-
spread or main dial cali-
bration the user can at
least peg the tuning close to the desired fre-
quency. For example, suppose you are
trying to find an SWBC station at 7310
kc., and your receiver is a typical budget job
with calibration at 7 and 8 mc. Obviously
there’s a lot of space between the 7 and 8 mic.
markers. But if vou have a calibrator, the
third 100 kc. signal after the one tuned in
with the dial set at 7 mc. is 7300 kc. At least
now you're close, ease the dial a smidgen as
you find the station at 7310.

Or say you're a Ham with a two dial re-
ceiver, one dial being the Ham band band-
spread. If your transmitter is VFO controlled
only, how to calibrate the main dial so the
bandspread is accurate can be a formidable

“locked.”

FEBRUARY-MARCH, 1966

Using the perf-board construction
technique you can build a frequency
standard that’s compact enough to
mount in your receiver chassis.

problem. But not with a calibrator. For ex-
ample, for 20 meter calibration you might set
the bandspread to 14.4 mc. Then, adjust the
main tuning around the 20 meter index
mark (usually 14.4 mc.) until you pick up
the calibrator’s signal—voila, the bandspread
is calibrated.

While you can always buy a calibrator
that will dangle at the end of a few power
cables tapped into the receiver’s power sup-
ply. or a transistorized job in a relatively
large box that becomes an-
other accessory to take up
valuable desk space, you
can build a Perf-Board cali-
brator which can be tucked
inside the receiver’s cabi-
net, thereby becoming an
integral part of the re-
ceiver.

Make Your Own. The
Perf-Board calibrator
shown in the photographs
is built on a stock section
of 2746 x 3% inch unclad
perforated board (unclad
means no copper coating
for printed circuits). Flea
clips are used for terminal points.

Transistor QI can be any /. F. amplifier
type, even the two or three for a buck surplus
specials will do.

To simplify wiring (actually to avoid a
rar’s nest) the crystal socket and L1 are
mounted so their terminals are on the com-
ponent side of the board (see photograph).
To facilitate Cl's adjustment, which zero-
beats the calibrator with WWV_ drill a Y
inch hole in the board so you can get at the
adjustment screw even though C1 is mounted
“face up” on the wiring side of the board.
Make certain Cl is mounted rigidly by using
at the least # 20 wire for its connecting leads.

Note LI's connections carefully as there
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is no color-dot or other code on the coil. One
coil terminal has two internal wires while the
remaining terminals have only one wire.
Orient L1 so that when facing the coil, not
the slug adjusting screw, the terminal with
two wires is pointed down; then, as shown
below, the collector terminal is at the right
and the crystal terminal (connected to crystal
socket SO1) is at the left. If you have any
doubts double check with an ohmmeter. The
collector terminal measures about 3.2 ohms
to the two wire terminal while the crystal
terminal measures approximately 2.8 ohms
to the two wire terminal.

QUI’s leads should be kept short, to avoid
soldering heat damage a heat sink on each of
QI’s leads when soldering is a /ust. 1f you
don’t have standard soldering heat-sinks you

lXTAL
£ ll 2 ?
= -~ Lt
a7 o !
c b )
5 N I_"°°Kc OUTPUT
- ~Il|»—E
Al e TO EXTERNAL
ON-OFF SWITCH
TOXTAL _ TO COLLECTOR a b
N ./ Q . .

<—TAP (SEE TEXT)
TO RY
TOP VIEW OF L! (COIL NEAREST OBSERVER)

A V-inch hole in the perf
board, left, is drilled for access
to C1 adjusting screw. A heat
sink, below left, is placed on
each lead of the transistor be-
fore soldering. Top view of
completed calibrator shows all
components except the 100 ke
crystal which is on other side.

lookKC ———1

Rl
Lt
cl
Bl
c2
PARTS LIST

B1—9-volts battery (Eveready 226 or equiv.)

C1—4-80-mmf. trimmer (Lafayette Radia 34R-
6830 ar equiv.)

C2—500-mf., 500-WVDC ceramic disc capaci-
for

C3—50-mf., 500-WVDC ceramic disc capaci-
tor
i L1—1-5-mh. tapped width cail (Miller 6321}

Q1—IF pnp transistar (Lofayette Radia 19R-
1504 or equiv.)

R1—91,000-ahms, V4-watt resistar

SO1—Sacket for xtal (Texas Crystals CE-1 or
equiv.)

Xtal—100 ke. crystal (Texas Crystals TX-100 ar
equiv.)

Misc.—Perforated board, Flea clips, wire, sol-
der, etc.

Estimated cost: $11.00.

Estimated construction time: 14 hours.

MO 1 11O ooty

can use an alligator clip, preferably a copper
one with tight jaws to carry away the ex-
cess heat.

Bl can be any 9 volt transistor radio
battery—round or flat it doesn’t make a dif-
ference.The battery is held in place with two
wire “straps” passed through the board and
twisted together. Since the battery will last
its shelf life of one to two years (assuming
normal service) there’s no need to use battery
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clips, the power leads can be soldered directly
to BIl’s terminals.

Note that no power switch is shown. For
maximum convenience the power switch
should be on the front of the receiver. If
your receiver has an RF gain control simply
replace the existing control with a similar
value having a push-pull switch and connect
the calibrator’s power leads to the switch.
To turn-on the calibrator it’s then only neces-
sary to pull out the switch—regardless of
the RF gain control setting. If your rcceiver
doesn’t have an RF gain control mount a
SPST miniature switch on the front panel
for convenience.

If you're only interested in 100 kc. markers
to 15 mc. or so it’s not necessary to connect
the calibrator to the receiver. If it is posi-
tioned within three or four inches of the
antenna input lead, radiation will provide
sufficient signal. If you need markers to 30
mc. connect a short length of wire to the frec
end of C3 and wrap the other end around the
antenna input lead—a direct connection to
the antenna terminal(s) of the receiver is
not required.

Adjusting the Calibrator. Run in LI
slug as far as possible (full clockwise). Set
the receiver to a low frequency, say 600 kc.,
and slowly back out L!’'s slug a turn at a
time. At each turn slowly rock the receiver’s
tuning back and forth with the BFO (beat
frequency oscillator) on. When the calibrator

I I T IO ) I WL IR T

kicks-in you'll hear the beat note. (Note
that it is possible for the calibrator to be
operative with the slug full in.) Then adjust
L.1's slug for the maximum S-meter reading
attainable.

Turn the calibrator off and tune in WWV
at any of its frequencies—depending on the
time of day WWYV will be received at 5, 10,
15, 20 or 25 mc. Turn the calibrator on and
adjust its frequency by adjusting C1 for zero-
bear with WWYV. If theh calibrator’s output
is so strong it jams WWYV, turn the calibrator
off, turn the receiver’s BFO on and adjust the
BFO for zero-beat with WWYV. Without
changing the BFO's setting, turn-on the cali-
brator and adjust Cl till the calibrator’s
signal is zero-beat with the BFO. Effectively,
since WWYV and the calibrator are zero-beat
to the BFO they are zero-beat to each other.

It is possible that the ambient heat inside
the receiver cabinet will cause the calibrator’s
frequency to shift very slightly. If this oc-
curs, heat up receiver for 15 minutes.

Troubleshooting hints. The normal total
current supplied by the battery is about 5 ma.
If the current is in excess of 7 ma., or very
high, check that QI is a PNP transistor and
the battery is installed with the correct
polarity. If L1 just seems to be approaching
resonance with the slug all the way in (full
clockwise) and you cannot obtain a definite
“peak,” parallel C2 with a 150 mmfd.
capacitor. —HERB FRIEDMAN

Cold Weather Car Starter

Continued from page 52

by bending it into a U shape. Barrier term-
inal strip TSI was mounted on the side and
the relay socket and 11 were mounted on top.
Socket pins are then wired to the terminal
strip to complete the job.

Installation and Wiring. The starting aid
unit and auxiliary battery Bl may be in-
stalled in ¢ither the passenger or engine com-
partment. Keep them away from the engine
manifold. Ground the same posts on the
auxiliary and car batteries. When making
connections between the unit and the igni-
tion system, be sure to break the proper
ignition coil lead. There are three connec-
tions on the coil: one heavy lead to the
distributor rotor, one light lead to the dis-
tributor breaker points, and a third lead of
light wire. Lift this third lead from the coil,
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and, as shown on the diagram, connect this
coil post to terminal 5 of the starting aid.
Connect the lead that was disconnected from
the coil to terminal 1, connect the un-
grounded post of the auxiliary battery to
terminal 2, and ground terminal 3 at some
convenient point on the car. Connect ter-
minal 4 to the single large terminal on the
starter-motor housing. Use fairly heavy
stranded insulated wire, such as AWG 16,
for connections to terminals 1, 2, and 5 of
the starting aid. You may use fairly light
stranded insulated hookup wire, such as
AWG 22, for connections to terminals 3 and
4. Be sure there is a good ground for the
auxiliary battery. Use a good body bolt free
from corrosion, preferably with a star
washer. Tin the ends of all wires and clamp
them firmly in place. You may use inexpen-
sive dry batteries for the auxiliary ignition
battery since the ignition current is not great:
it's about S-amps maximum for 6-volt sys-
tems and 3-amps for 12-volt systems. o
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Numbers in heavy type indicate
advertisers in this issue. Consult
their ads for additional information.

ELECTRONIC PARTS

1. This catalog is so widely used as
2 reference book, that it's regarded
as a standard by people in the elec-
tronics industry. n't you have the
latest Allied Radio cataiog? The sus-
prising thing is that it's free!

2. The new 510-page 1966 edition of
Lafayette Radio’s multi-colored cata-
qu 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 avatlable their new 1966 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 mailinf list. is
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 Sclentific has. War surplus
cquipment 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 fiyer 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 ]atest catalog—chuck full
of buys for every experimenter.

8. Want a colorful catalog of
goodies? John Meshna, Jr. has one
that covers everything from assemblies
to zener diodes. Listed are govern-
ment surplus radio, radar, parts, etc.
All at unbelievable prices.

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 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.

12. VHF listeners will want the
latest catalog from Kuhn Electronics.
All types and forms of complete re-
ceivers and converters.

23. No electronics bargain hunter
should be caught without the latest
copy of Radio Shack’s catalog. Some
equipment and kit offers are 50 low,
they look like mis-prints. Buying is
believing.

25. Unusual surplus and new equip-
ment/parts are priced “way down’’ in
a 32-page flyer from Edlie Electronics.
Get one.

75. Transistors Unlimited has a
brand new catalog listing hundreds
of parts at exceptionally low prices.
Don’t miss these bargains!

HI-FI/AUDIO

13. Here’'s a beautifully presented
brochure from Altec Lansing Corp.
Studio-type mikes, two-way speaker
components and other hi-fi products

15. A npame 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 32-page
booklet on its full line of automatic
turntables including the Lab 80, the
first automatic transcription turntable.
Accessories are detailed too.

17. Two brand new fullcolor 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.”

19. Empire Scientific’s new 8-page,
full color catalog is now available to
our readers. Don’t miss the sparkling
decorating-with-sound ideas. Just cir-
cle #19

22. A wide variety of loudspeakers
and enclosures from Utah Electronics
lists sizes shapes and prices. All
types are covered in this heavily illus-
trated brochure.

24. Here's a complete catalog ot
high-styled speaker enclosures and
loudspeaker components. University
is onc of the pioneers in the field that
keeps things up to date.

26. Always a leader, H. H. Scout
introduces a new concept in stereo
console catalogs. ‘At Home With
Stereo” the 1966 guide, offers deco-
rating ideas, a complete explanation
of the more technical aspects of stereo
consoles, and, of course, the complcte
ncw line of Scott consoles.

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 eflicient, 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.

30. Tone-arms, cartridges, hi-fi, and
stereo pr ps and rep! ta
heads and conversions are listed in
a complete Shure Bros, catalog.

9s.
beat the high cost of hi-fi without

Confused about stereo? Want to

compromising on the results? Then
you need the new 24-page catalog by
Jensen Manufacturing.

TAPE RECORDERS AND TAPE

31. “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.

32. “Everybody’s Tape Recording
Handbook™ is the title of a booklet
that Sarkes-Tarzian will send you.
It’s 24-pages jam-packed with info for
the home recording enthusiast. lo-
cludes a valuable table of recording
times for various tapes.

33. Become the first to learn about
Norelco's complete Carry-Corder 150
portable tape recorder outfit. Four-
color booklet describes this new car-
tridge-tape unit.

34. The 1966 line of Sony tape re-
corders, microphones and accessories
is illustrated in a new I6-page full
color booklet just released by Super-
scope, Inc., exclusive U.S. distributor.

35. If you are a serious tape audio-
phile, you will be interested in the
new Viking of Minneapolis line—they
carry both reel and cartridge re-
corders you should know about.

91, A compresensive analysis of
Uher tape recorders and a complete
listing of accessories are all in their
up-to-date 16-page brochure.

HI-FI ACCESSORIES

76. A new voice-activated tape re-
corder switch is now available from
Kinematix. Send for information on
this and other exciting products.

39. 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!

KITS

41, Here's a firm that makes every-
thing from TV Kkits to a complete line
of test cquipment. Conar would like
to send you their latest catalog—just
ask for it.

42. Here's a colorful 108-page cata-
log containing a wide assortment of
electronic kits. You'll find something
for any interest, any budget. And
Heath Co. will happily send you a
copy.

44, A new short-form catalog (pock-
et size) is yours for the asking from
EICO. Includes hi-fi, test gear, CB
rigs and amateur equipment—many
kits are solid-state projects.
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AMATEUR RADIO

46. A long-time builder of ham
equipment, Hallicrafters will send you
lots of info on the ham, CB and com-
mercial radio-equipment.

CB—BUSINESS RADIO
SHORT-WAVE RADIO

48. Hy-Gain’s new CB antenna cata-
log is packed full of useful informa-
tion 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 radiv equipment?
Amphenol Cadre Industries has a
booklet that answers lots of the ques-
tions you may have.

52. If you're a bug on CB communi-
cations or like to listen in on VHF
olice, fire, emergency bands, then
%egcncy Electronics would like to
send you their latest specs on their
receivers.

54. A catalog for CB'ers, hams and
experimenters. with outstanding val-
ues. Terrific buys on Grove Electron-
ics’ antennas, mikes and accessories.

55. Interested in CB or business-
band radio? Then you will be inter-
ested in the catalogs and literature
Mosley Electronics has to offer.

90. If two-way radio is your meat,
send for Pearce-Simpson’s new book-
let! 1ts 18 pages cover equipment
selection, license application, prin-
ciples of two-way communications,
reception, and installation.

93. Heath Co. has a new 23-channel
all-transistor S-watt CB rig at the
lowest cost on the market, plus a full
line of CB gear. See their new 10-
band AM/FM/Shortwave portable
and line of shortwave radios. #93
on the coupon.

96. If a rugged low-cost business/
industrial two-way radio is what
you've been looking for. Be sure to
send for the brochure on E. F. John-
son Co.’s brand new Messenger *202.”

SCHOOLS AND EDUCATIONAL

56. Bailey Institute of Technology
offers courses in electronics, basic
electricity and drafting as well as re-
frigeration. More information in their
informative pamphlet.

§7. National Radio Institute, a pio-
neer in home-study technical training,
has a new book describing your op-
portunities in all branches of elec-
tronics, Unique training methods
make learning as close to being fun
as any school can make it.

36. Coyne Electronics Institute of-
fers home/resident training in elec-
tricity, radio-TV, electronics, refrig-
eration and air conditioning.

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.

81. ICS (International Correspond-
ence Schools) offers 236 courses in-
cluding many in the fields of radio,
TV, and electronics. Send for free
booklet “It's Your Future.”

74. How to get an F.C.C. license,
plus a description of the complete
electronic courses offered by Cleve-
land Institute of Electronics are in
their free catalog. Circle #74.

94, Intercontinental Electronics
School offers three great courses:
stereo radio & electronics; basic elec-
tricity; transistor. They are all de-
scribed in Inesco’s 1966, 16-page
booklet.

ELECTRONIC PRODUCTS

62. Information on a new lab transis-
tor kit is yours for the asking from
Arkay International. Educational kit
makes 20 projects.

66. Try instant lettering to mark
control panels and component parts.
Datak’s booklets and sample show
this easy dry transfer method.

64. 1If you can use 117-volts, 60-cycle
power where no wer is available,
the Terado Corp. Trav-Electric 50-160
is for you. Specifications are for the
asking.

67. *“Get the most measurement
value per dollar,” says Eiectronics
Measurements Corp. Send for their
catalog and find out how!

92. How about installing & transis-
torized electronic ignition system in
your current car? AEC Laboratories
will mail their brochure giving you
specifications, schematics.

TELEVISION

70. Heath Co. now has a 25" rec-
tangular-tube color TV kit in addi-
tion to their highly successful 217
model. Both sets can be installed in
a wall or cabinet: both are money-
saving musts!

73. Attention, TV servicemen! Barry
Electronics “Green Sheet’ lists many
TV tube, parts, and equipment buys
worth while examining. Good values,
sensible prices.

72. Get your 1966 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.

29, Install your own TV or FM an-
tenna! Jefferson-King's exclusive free
booklet reveals secrets of installation,
orientation; how to get TV-FM trans-
mission data.

TOOLS

78. Color coded, solid and hollow
shaft Xcelite nutdriver sets are now
being offered in handy, pebble grain,
molded plastic cases that keep tools
in good order on workbench or in
toolbox. Form S865 gives all details.

Radia-TV Experimenter, Dept. LL-764

505 Park Avenuve, New Yark, N. Y. 10022
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Propagation
Forecast

® By the time you read this, or shortly
thereafter, we should experience our first
major jonospheric storm of the new sunspot
cycle. When this disturbance hits, the upper
bands will go dead except for equatorial
powerhouses like HCJB, and most northern
stations (Asia. Europe and North Africa)
will disappear from the lower bands too.
For the general (non DX’ing) SWL, this
is certainly a nightmare. Such favorite easy-
to-hear stations as the British Broadcasting
Corporation, Radio Japan, the Voice of Ger-
many, etc. will simply not be available. Hap-
pily for this type listener, these abnormal
periods seldom last more than 48 hours.
But for the DX’er who knows how to use

it, an ionospheric storm can be a real op-

0 0 0 0
LISTENER'S 0 3 6, 9
STANDARD 0 0 0 0
TIME 0 0 0 0

P ST

By C. M. Stanbury Il

February /March 1966

portunity. Most European/Asiatic QRM will
be gone from 31 meters, and all will be gone
from 49 meters. Between 1500 and 1800
listener’s time, Africa will dominate 31
meters while during the evening, 49 meters,
already a good Latin American band, will be-
come an even better one.

Meanwhile, big things will be happening
on the tropical bands—60 and 90 meters.
Most U.S. and Canadian utility station QRM,
particularly those ear splitting radioteletype
signals, will be considerably weakened dur-
ing those same evening hours. This is an ideal
time to hunt for those rare stations in Bolivia,
Ecuador and Peru plus seldom heard broad-
casters in all other South-of-the-border coun-

tries. ]
1 1 1 2 2
2 L B 1 4
] 0 0 ] 0
o 0 o 0

ASIA (except € T~ ] — e égl e——— 5 e e 44—1& EE:H <19, 25

Near East) (31, 49)

EAST & AFRICA @3n (poor)
(N. of the Sahara'

EUROPE, NEAR = 4] —»f<—31 —»] 1—!9—-)14—16. 19 ——»f4—25 — 26— 31, 49 —»]

AFRICA (South +49mm;--q— ———fe——16, 18 —— 24— 25 —>|€—31—»l €49 650>

of the Sahara)

SOUTH PACIFIC  [#—31 —»}41, 492425, 31 ¥ €—— 25 ——>{€—19 —>|€—13 <19, 25

i
LATIN AMERICA  fg——— 48, 60 ——pf— 88 —lag—— 25 |5 ——3€—31 —{— 145, 50, 90 —>|

5 o= S5 =i | 11
K

{poor)

| (90)

(poar) (poor)

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 local standard time you will be listening and lift your finger. Underneath your point-
ing 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 sfandard fime at the listener's location which effectively compen-

sates 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 poor second choices. Refer to White's Radio Log for World-Wide Short-Wave Broadcast Stations list.
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MechanizingHuman Behavior

Continued from page 77

Humans Too. When Dr. Robert G. Heath
of the Department of Psychiatry at Tulane
University, School of Medicine, New Or-
leans, Louisiana, read of animal experi-
ments, he wondered would the same tests
apply to humans?

To find out he built a small portable self-
stimulor machine equipped with three
buttons, each button to direct stimulation to
a separate section of the brain. The transis-
torized stimulator was fashioned to be worn
on a patient’s belt.

Next he chose a group of patients whose
cases were already diagnosed as beyond con-
ventional help. Of these, we will report tests
on just two, one called B-7, a twenty-eight-
year-old narcolepsy and cataplexy victim.
Dr. Heath implanted electrodes into 14 brain
regions, fixed them to stay in position for
months. The small silver ball electrodes (3
leads each separated by 2 mm) was placed
in the septal, hippocampus and mesenche-
phalic tegmentum regions. Then, to insure
against post-operative trauma, Dr. Heath
waited six months before starting his stimu-
lation experiments.

Push-Button Moods. Free to push the
button he chose, B-7 first explored the three,
found stimulation of the mesencephalic teg-
mentum startled him into a quick, alert
frame of mind, but the feeling was followed
by intense discomfort, and he looked around,
frightened, fearful. His reaction to this
stimulus was so intense he stuck a hairpin
under the button to make certain it could
not be pressed again.

Next trying the hippocampal stimulation,
he found it rewarding, but to a mild degree.
But when he pressed the button that stimu-
lated the septal region of his brain, his mood
elated fast. The stimulation of pleasure was
keen enough to overcome disease effects,
first suggesting to Heath stimulation of pleas-
ure zones could overcome pain and disease
symptoms.

B-7’s septal stimulus, the *‘pleasure” but-
ton, was also closely linked with sexual as-
sociations.

Happy Days Are Here Again. The sec-
ond patient tested was twenty-five-year-old
B-10, a psychomotor epileptic with sudden
bursts of impulsive behavior that did not
yield to conventional treatment.
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Heath implanted S1 leads into 17 brain
sites, 24 leads of stainless steel, .003 in di-
ameter coated with Teflon; 27 were small
silver ball type electrodes. B-10 seconded
B-7 in that he reported pleasant feelings—
he said he felt “good”—when he pressed
the septal button, but B-10 found sexual
response when he stimulated the septal sec-
tion of his brain, with reaction far more
enthusiastic than B-7’s.

Regardless of the subject his companions
discussed, B-10 referred to sex, grinning
broadly. When asked why he emphasized
this subject, he said, “I don’t know why that
came to mind, I just happened to think of it.”
When he turned off septal button and turned
on amygdaloid nucleus and the caudate nu-
cleus, he again felt “good” but this time with-
out the broad grin.

Memories. B-10's favorite stimulation
button though did not reach a pleasure cen-
ter. He pushed continually the button touch-
ing off centromedian thalamus, making him
irritable. Asked why now he persisted in
making himself miserable, he said he almost
recalled an old memory through this stimu-
lation. Another time, he pressed the hippo-
campal electrode and saw light flashes sug-
gesting to Heath that B-10 had stimulated
close to the optic nerve.

Radio Waves Put You on the Beam. As
startling as these experiments seem, Dr.
Dr. Otto Schmitt of the University of Min-
nesota told an annual meeting of the Amer-
ican Medical Association that more amazing
developments were in the works.

Electrical means of control of human
beings could be achieved, he said, by intro-
ducing signals into the nervous system, at
command from a scientist in a controlling
station to either stimulate or depress.

Chemical means of controlling behavior
had been achieved by implanting pellets in
the body containing hormones that could be
controlled by radio. In this way, Schmitt
said. a pilot might have his mood regulated
by an external control station.

Applied to medical use, Dr. Schmitt said
as many as twenty to thirty special sensing
instruments could be implanted in the hu-
man body, instruments that would lie idle
until set off by outside signal, the signal to
call the sensor into action, and relay power.

But the progressive Doctor warned then:
“There is no question but that we have modi-
fied behavior this way. We can make a man
rough or aggressive, or we can calm him

(Concluded on next page)
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(Continued from previous page)

down. Now we must study how we can use
this ability for the good—to make a man
better able to do his job.”

Close the Schools! Tests worked out by
scientists on the West Coast may help man
do a better job when the process can be ap-
plied to man, and Dr. Heath has already said
behavior has been changed by chemical in-
jection, orally and intravenously.

Drs. Frank R. Babich and Allan L. Jacob-
son of the University of California injected
ribonucleic acid, RNA, taken from the
brains of trained animals into untrained,
found the untrained could then respond as
though trained.

First Babich taught eight rats to go to a
food cup in a Skinner box at the sound of a
click. A second control group were fed the
same amount of food as the experimental
rats but were not trained.

When the first group had fully learned
their homework, responding to click and
sound, they were killed with ether, their
brains removed and the RNA extracted, then
injected into the untrained animals with a
22-gauge needle.

The RNA-injected animals who had not

been trained were then put into the Skinner
box with the control group, and all assigned
numbers so experimenters and judges could
not guess which rat belonged to which group.

High Scores: Each animal was then given
25 trials and scores kept. At the end of the
experiment, scores in order of the RNA-in-
jected animals were 5, 13, 9, 12, 9, con-
trasted with scores of the control rats which
were 3, 2, 1, 1, 1, a definite “win” for the
fellows running around with the injected
“trained” RNA.

As many scientists believe memory stor-
age system is the same in rats and humans,
this experiment could have overwhelming
implications for human beings in the future,
transferring learning from the superior to
the less adept person.

And as Dr. Schmitt has said, personality
control and mood control can have tremend-
ous connotations for good in the future. But
it can have fearsome applications too. For
with this bright promise in the future, we
may see the day when we need not struggle
years to achieve a Ph.D. We might, by the
whim of a needle, become an instant Ein-
stein. We could also become robots wired
for sound, a

A Go-Go Stereo Compact

Continued from page 30

nel down and turn the right channel volume
control up. If both channels make a loud
scratchy sound you’re in business. Place a
stereo record on the turntable for a check of
sound. Turn each channel volume up and
down and then balance them out. The left
channel speaker should be around six or
cight feet from the main unit. Check the
speaker reproduction for any mounting vi-
brations. You will note for comfortable
volume, both balance controls will have to be
turned down.

Checking For Trouble. If the left chan-
nel is working and there is no volume on the
right channel, place the blade of a screw
driver on the right crystal cartridge termi-
nal. If there is still no hum or volume, check
the terminals on the scratch-filter switch and
balance control. Check and see if B+ voltage
is going to the right channel. The left chan-
nel can be checked the same way if it does
not work. If there is a hum at the crystal
terminals and no volume, the right side of the
crystal cartridge is bad.

A dead phono motor may be caused by
improper hookup. Check over the wiring and
voltage dropping resistor. Place a speed disc
on the turntable and check for correct speed.
A dirty or worn idler wheel will cause slow
or erratic speeds. Clean off the turntable rim
and brush on liquid rosin.

Dress up the phono controls with decals
or a lettering gun as a final touch. And en-
joy the sounds now that you’ve gone stereo! 8

“It's a fake but it really slows them down!”
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NEW
products

Continued from page 28

Powered by any 9-volt DC source, the
transistor amplifier may also be run with a 15
volt power, which will increase output by
80%. The entire amplifier is mounted on a
printed circuit board, which is 52" long by
13" wide; it weighs only 3%2 ounces.

This new transistor audio amplifier, at
$8.95, is available immediately from Birn-
bach distributors or post paid from Birnbach
Radio Company, Inc., Dept. ADA, 435 Hud-
son Street, New York, N. Y.

Household Intercom

Bringing new added convenience and safe-
ty to every home, a new, economically priced
2-station intercom for baby-sitting, or calling
room-to-room has just been introduced by
Fanon Electronic, Industries. Priced at a
low $10.95 for the pair, the little intercom
system has been designated as the model
ECHO-2 and comes complete with 50 ft. of
cable which simply plugs into the units (re-
quires no tools for a hook-up).

As a “step-saver,” the ECHO-2 intercom
is indispensable. It can be used to check on
the baby without running up the stairs; call

o
]

Fanon Model- ECHO-2 n'ercon.lh

the kids to lunch or get the man of the house
out of his workshop.

Powered by a single 9 volt transistor bat-
tery that will last for months, one unit may
signal the other even when the intercom is
“off.” This patented “beep-tone” signal cir-
cuit prolongs the overall life of the battery
since no current is required until the system
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is actually used. Attractively styled in an
ivory and grey hi-impact plastic case, each
unit has gold-tone appointments and is only
3" x 4” square.

The voice quality is excellent and so sensi-
tive, it can be easily heard across a large
room or nursery. Since it requires ne AC
power, the ECHO-2 system can be used any-
where—on patios, boats, campsites, or auto-
tratlers. Up to 150 ft. of additional cable can
be added between units. For complete infor-
mation, write to Fanon Electronic Industries,
Dept. McQ, 439 Frelinghuysen Avenue,
Newark, N. J.07114.

*

Perma-Power Portable Amplifier

Panza Power

A portable amplifier that works on flashlight
batteries and delivers “professional quality”
sound is now available from Perma-Power. The
Ampli-Vox Model S-700 Portable Amplifier fea-
tures all-transistor design for instant perform-
ance and utmost dependability. It is extremely
easy to use; instead of a panoply of complicated
controls, it offers one-knob operation. A single
control turns it on and off, and adjusts the vol-
ume.

The amplifier delivers high power, too. It is
rated 25 watts, E.ILA. music power, 40 watts
peak, It is excellent for music, paging, public
address, and most sound system applications.
Since the Model S-700 is battery-powered, it can
be readily used indoors or out. Ten flashlight
batteries will provide 200 hours of operation.
The unit was originally designed for use as
original equipment in an auto portable sound
system.

The amplifier has a frequency response of 50
to 15,000 cycles per second. It has two inputs,
so that it can be used with a microphone and
auxiliary equipment such as phonograph, tuner,
or tape recorder. It also provides outputs for
two 8-ohm speakers. The unit, measuring 8%
inches wide by 3-Y4 inches high by 8-% inches
deep, weighs only seven pounds with batteries
installed—can be readily adapted to AC opera-

(Concluded overleaf)
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tion, with a plug-in power adapter available
separately.

The unit is available throughout the United
States and Canada, through electronic and sound
outlets, school and office supply houses, photo-
graphic and audiovisual dealers, etc. It sells for
$69.95 net, without batteries. Descriptive litera-
ture is available on request from the manufactur-
er, Perma-Power Company, Dept. 764, 5740 N.
Tripp Ave., Chicago, lllinois 60646.

Tote-and-Talk
Tape Recorder

Automatic Level Control (ALC) and solid-
state electronics are top features of Craig Pano-
rama’s new Vista 525 6-transistor, AC-operated
two-speed 1ape recorder. Automatically main-
tained recording level and 4-hour recording
capacity make unit ideal for large conference
meetings. Speed equalization control at 1-% and
3-3% ips standard speeds, with capstan drive. De-
sign features include jam-proof single-lever con-
trol, AC bias record, fast forward, PM dynamic
microphone, record level and power indicator.

Craig Panorama’s Vista Tape Recorder

Equipped with inputs for microphone, radio and
AC power, outputs for earphone and external
speaker. Dimensions are 5-%2” by 11-3%" by 9”;
weight 8 Ibs. Priced at $69.95. Accessories in-
clude microphone, patch cord. For further in-
formation, please write Dept. 201A, Craig

Panorama Inc., 3412 So. La Cienega Blvd..
| |

Los Angeles, Calif. 90016.

Solid-State Audio Amp
Continued from page 84

metal plate and the front of the panel: they
provide a small space between panel and
plate allowing air to circulate all around the
plate.

The Enclosure. Construction of the wood
case can vary somewhat to suit your re-
quirements. Our case measures 615"
418"x214", and is tacked and glued together
from %e” stock. The case is left bottomless
for easy replacement of batteries, as shown
in the photograph. Finish the outside of the
case to suit yourself (the unit shown is cov-
ered with self-adhesive plastic material).

The three size-D flashlight cells are
secured with a Keystone No. 176 twin hold-
er, and a Keystone No. 175 single holder,
but three No. 175 holders could be used in-
stead. There is room for another No. 175
holder if 6 volts are desired.

Now, just put your amplifier to use with
your FM tuner, AM tuner, crystal receiver,
or high-output crystal or ceramic phono
pickup. You can even use it as a utility am-
plifier for signal tracing, etc. Or build an-
other—on a separate or on the same chassis
—and do a little stereo listening! ]

Big-Time Marine Radio

Continued from page 80

with distress traffic removed from the calling
frequency, it could then be used for the trans-
mission of position reports. At present, posi-
tion reports must be sent on the over worked
“working” frequency, if they are sent at all
by the ship. In practice, many position re-
ports are supplied, via an intricate system of
land lines, by lock masters (or his assistants),
lift bridge operators, etc. While such an “in-
tercom” certainly does work, increased use
of radio would probably be better. Unfor-
tunately, to separate calling and distress fre-
quencies requires a change in international
law.

Another proposed, less drastic, change
would simply increase the number of work-
ing frequencies per station, certainly feas-
ible, on VHF, but an operator would be
required for each additional channel. Hap-
pily, this one wouldn't run afoul of inter-
national politics. ]
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SOMEONE SHOULD DEVELOP AN EASY WAY

TO LEARN ELECTRONICS AT HOME

RCA INSTITUTES DID!

RCA introduces new CAREER PROGRAMS
—beginning with the student-proved
“AUTOTEXT' Programmed Instruction
Method —the faster, easier way to learn.
You start to learn the field of your choice
immediately. No previous training or ex-
perience needed.

Pick the career of your choice—and RCA
Institutes will do the rest! RCA’s new, rev-
olutionary ''Career Programs’’ help you go
directly to the career you want! You waste
no time learning things you’'ll never use
on your job! Each Career Program is de-
signed to get you into the kind of job you
want in the fastest, easiest possible way!

SEPARATE COURSES

In addition, in order to meet specific
needs, RCA Institutes offers a wide variety
of separate courses which may be taken
independently of the above Career Pro-
grams, on all subjects from Electronics
Fundamentals to Computer Programming.
Complete information about these courses
will be sent with your other materials.
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CHOOSE A CAREER PROGRAM NOW
your first step to the job of your choice!
e Television Servicing

e Telecommunications

@ FCC License Preparation

e Automation Electronics

@ Automatic Controls

s Digital Techniques

m Industrial Electronics

® Nuclear Instrumentation

® Solid State Electronics

e Electronics Dratting o
RCA INSTITUTES BONUS EXTRAS

Only RCA Institutes offers you a Liberal
Tuition Plan, one of the most economicat
ways to learn. Plus, you get top quality
equipment in all kits furnished to you with
your courses —yours to keep and use on
the job. And now, RCA's NEwW PRO-
GRAMMED ELECTRONIC BREADBOARD
GIVES YOU LIMITLESS EXPERIMENTA-
TION — scientific laboratory procedures

4

e

right in your own home! You build a work-
ing signa! generator, AM Receiver, Multi-
meter, Oscilloscope, and other valuable
equipment — ALL AS A PART OF YOUR
COURSE! Get the facts toaay!

Classroom Training Also Available. Day
and Evening Classes are available to you
in New York City at RCA Institutes Resi-
dent School. You may be admitted with-
out any previous technical training; prep
courses are available if you haven’t com-
pleted high school. Coeducational classes
start four times a year.

SEND ATTACHED POSTCARD TODAY FOR
COMPLETE INFORMATION. NO OBLIGA.
TION. NO SALESMAN WILL CALL. FREE
BOOK INCLUDED. CHECK HOME STUDY
OR CLASSROOM TRAINING.

RCA INSTITUTES, INC., Dept.mx.26

A Service of the Radio Corporation of America
350 West 4th St., New York City 10014

J The Most Trusted Name in Electronics
L ]
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Lab Check—EICO 753

Continued from page 78

You Get More. Among “extra” features
is a built-in power takeoff and panel mounted
on-off switch for a 100 kc. calibrator: a front
panel carrier balance control; a set of extra
relay contacts keyed with the transmitter:;
and all VOX and bias adjustments available
outside the cabinet on the rear apron.

The frequency dial utilizes a relatively un-
common vernier mechanism which provides
a basic 6:1 vernier in combination with an
automatic 30:1 vernier. As the dial is tuned
towards the desired frequency the vernier is
6:1. If the dial is turned slightly past the
desired frequency and then backed off the
vernier shifts to 30:1. The 30:1 vernier
covers approximately 10 degrees of any part
of the scale. If you shift frequency beyond
10 degrees of scale the mechanism shifts
back to a 6:1 ratio to avoid a long “crank-
ing” session.

‘After a 15 minute warmup the EICO 753's
stability was well within the specified 400
cycles—in fact, we were able to work rela-
tively long contacts with but one or two tun-
ing corrections (done with the receiver off-
set). We must allow for the other ham's
station having some drift.

Final amplifier efficiency in the CW and
SSB mode was quite good with a 200-watt
input resulting in an output of slightly more
than 100 watts. Typical of SSB transceivers
with thrown-in AM, the AM output was only
30 watts for a 100 watt input.

On the Air. SSB audio transmit quality
was excellent, as attested to by the unsolicited
comments of many stations we worked. AM
quality, typical of AM on SSB on crystal
filter rigs, was just about passable. CW note
was excellent—stable, no clicks or chirps.

Perhaps the most outstanding feature of
the transmitter section is the VOX—about
the best we've seen. Using a sensitive high
quality mike placed 8 inches to the front and
side of the loudspeaker we were able to ad-
just the VOX so there was no falsing (trip-
ping of the transmitter) with normal voice
levels (no shouting)—even with unusually
loud speaker volume. The delay adjustment
is quite good, the VOX can be adjusted to
hold-in for full sentences or release at the
syllable rate. VOX adjustment is very easy.

In the SSB and CW modes the receiver

performance was notably good. A clean CW
note, and excellent SSB—crisp with low dis-
tortion. There is an unusual amount of re-
serve audio gain—more than enough to over-
come the high ambient noise levels of mobile
operation. AGC action is good with virtually
no speaker blasting when shifting from weak
to strong signals. Sensitivity is about 1 uv,
for a 10 db S+N/N ratio. Selectivity is
about 2.7 kc. at the 6 db points.

There is no variable BFO; to obtain a beat
note in the CW mode the receiver offset is
detuned just enough to produce a comfort-
able note. But you must remember to allow
for the offset when tuning a station to zero
beat—zero beat is then equal to the offset.

AM reception, which is accomplished by
modifying the SSB product detector into a
grid leak detector—rather than using a diode
detector—is just about passable. Better AM
reception is obtained by using the SSB mode
and tuning for zero beat.

Both a 115 VAC and a 12 VDC power
supply are available. The AC power supply
contains a built-in speaker and is styled to
match the transceiver. The mobile supply is
strictly a power supply; either a separate
speaker or the auto radio speaker must be
connected to the transceiver.

EICO’s 753 ham transceiver contains the
significant features of more costly equipment,
at equal or superior performance, at a Kit
price of $179.95 ($299.95 wired) less power
supply and speaker. So far the EICO 753
stacks up as the best ham transceiver buy
for 1966. The Model 751 AC Supply/
Speaker Console sells for $79.95 in kit form
($109.95 wired). Mobile bugs can pick up
the solid-state power supply, Model 752, for
$79.95 in kit form ($109.95 wired). For
more information and complete specifica-
tions write to EICO Electronic Instrument
Co., Inc., Dept. PP, 131-01 39th Ave.,
Flushing, New York 11354. L]

Faamee

“It's a switchboard.”
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WHITE'S

RIADIO

Volume 45, No. 1
An up-to-date Broadcasting Directory of North
American AM, FM and TV Stations. Including a
Special Section on World-Wide Short-Wave Stations

n this issue of White’s Radio Log we have
I included the following listings: U.S. AM
Stations by Frequency, Canadian AM Sta-
tions by Frequency, U.S. Commercial Tele-
vision Stations by States, U.S. Educational
Television Stations by States, Canadian Tele-
vision Stations by Cities, and the World-
Wide Short-Wave Stations.

In Our Next Issue. April-May 1966, the
Log will contain the following listings: U.S.
AM Stations by Location, U.S. FM Stations
by States, Canadian AM Stations by Loca-
tion, Canadian FM Stations by Location,
Mexican and Cuban AM Stations by Loca-
tion, and the expanded Short-Wave Section.
The short-wave listings will always be com-
pletely revised in each issue of Log to in-
sure 100% up-to-date information.

PERIMENTER, the Log will contain the fol-
lowing listings: U.S. AM Stations by Call
Letters, U.S. FM Stations by Call Letters,
Canadian AM Stations by Call Letters, Can-
adian FM Stations by Call Letters, and the
expanded Short-Wave Section.

Therefore, in any three consecutive 1966
issues of Rapio-TV EXPERIMENTER maga-
zines, you will have a complete cross-refer-
ence listings of White’s Radio Log that is
always up-to-date. The three consecutive
issues are a complete volume of White's Ra-
dio Log that offers up to the minute listings
that can not be offered in any other magazine
or book. If you are a broadcast band DX’er,
FM station logger, like to photograph dis-
tant TV test patterns, or tune the short-wave
bands. you will find the new White's Radio

In the JUNE-JULY issue of RapIO-TV Ex- Log format an unbeatable reference. d

QUICK REFERENCE INDEX %

U.S. AM Stations by Frequency. . ........................ 100 |
Canadian AM Stations by Frequency. .. ................... 110

U.S. Commercial Television Stations by States.............. 1 §
U.S. Educational Television Stations by States. .............. 113
Canadian Television Stations by Cities. . ................... I 14
World-Wide Short-Wave Stations. . ....................... 15

FEBRUARY-MARCH, 1966



WHITE'S

RARDIO
EOG

U.S. AM Stations b; Frequency

U. 8. stations listed alphabetically by states within groups.
W.P., power in watts; d, operates daytime only; n, operates nighttime only. Wave longth is given in meters.

Abbreviations:

Ke.. frequency in kiloeyeles:

Ke. Wave Length W.P. | Ke. Wave Length W.P. | Ke. Wave Lonq”l W.P. | Ke. Wave Length W.P.
— KLUB Salt Lake City. Utah 5000 | KFRC San ancluo. Calit. 5000 -4
540—555.5 KVI Seattle, Wash, 5000 | WTOR Torrington, Conn. e,s,,cl'u 3'42;?,,,, Fla. 1000d
KVIP Redding, Calif. 5000d | WMAM Marinette, Wie. 5000 | WIOD Miaml, Fla, oo WATY N I' urg. Fla,
KFMB San Diego, Calif. 5000 WMEL Pensacola, Fla. 500d Lo (UIED (5 |
WGTO Cypress Gardens, 580—516.9 WCEH Hawkinsville, Ga. 500d VICEIA Corbin. Ky. 000
Fla. 50000d |y ABT Tuskegee, Ala. 5000 | KUAM Agana, Guam 1000 | Y et masd: 10000
WDAK Columbus. Ga. 5000 | WEAN Tucson, Arlz s000 | WRUS Russellville. Ky. j500d wI'J‘Ag K eanat M.“l h. 0000
KBRV Soda Springs. idahe _500d | 1A Ne Tucton, Ariz, 3000 [ KDAL Duluth, Minn, HEES R oo
KWMT Ft. Dodge. lowa  soood | K M2 Fresne. Calit 2000| WDAF Ksnsas City,” Mo. 5000 ( KFEQ St. Jeseoh. Mo,
KNOE Monroe, La. 5000 | wnRO Orlando. Fla. 5000 | KQIM Havre. Mont. 000 | WINR Binghamton. N.v. 1000
WDMYV Pocomoke City, Md. 500d | WEAC Avimas 1o 5000 KCSR Chadron, Nebr. 1000d | WNYR Rochester. N.YV.
WBIC Istip, N.Y. 250d | WEXD Nampor” 1dah S000| WGIR Manchester, N.H. 5000 WPTF Raloigh, N.C. 50000
WETC Wendall-Zobulon, e L LD so000 | KGGM Albuguerque, N.Mex. 5000| WISR Butler. Pa. 230d
N.C. 250d | WikL Urh .h BEb - 000d |waYS Charlotts, N.C. WAPA San Juan. P.Rlco. 10000
WARO Canonsburg, Pa. 2504 | K3AC Manhattan, Kans. WTVN Columbus, Ohie 5000 | WMPS Memphis, Tenn. 10000
WYNN Florence, S.C, 250d | W1BW Topeka. Kans. 5000) wip_Philadelphia. Pa. 5000 [ KBAT San Antonio, Tex. 50000
WDXN Clarksville, Tenn,  1000d [ KALE wonn trl. #a. 5000 ( KILT Houston. Tex. 5000 | KOMW Omak. Wash, 1000d
WRIC Riehlands. Va. 1000d ALY Tu‘;?l? e;',m ass. 0 KVNU Logan, Utal 5000 | WCAW Charleston, W.Va. 10000d
WYLO Jackson, Wis. 250 KANA Anaconda, Mont. 1000 | WSS Ropnoke va. o 5000 | 690—434.5
550—545.1 WA Rytumbertan JNCCE 500 | K EPR Kennewick- Richmond- WVOK Birmingham, Ala, 50000d
KWIN Ashiand. Oreg. 1000 Pasco, Wash. 5000 | KEOS Flagstaff, Ariz. 1000
KENI Anshorage, Alaska 5000 | WHP Harrisburg. Pa. 5000 KEVT Tueson, Ariz. 250d
KOY Phoenix, Ariz. 5000| WKAQ San Juan, P.R. 000 620—483.6 KBBA Benton, Ark 250d
KAFY Bakersfield, Calif. 1000 | KOBH Hot Springs. S.Dak. 500d KAPI Pusblo, Colo. 250d
KRAI Craig. Colo. 1000 | WRKH Rockwood, Tenn.  1000d | KTAR Phoenix. Arlz. 00 [ L ADS Ansonia. Conn 500d
WAYR Orange Park, Fla. 1000d | KDAV Lubboek. Tex. 500d | KNGS Hanford. Calif. 1000 | LAPE lJacksonville. Fla 50000
WGGA Gainesville,  Ga. 5000 WLES Lawrencevllle, va,  500d | KWSD Mt. Shasta. Calif. 1000d | WAPE Jecktonville. Fln— S0000
KMVI Wailuku, Hawaii 1000 | WCHS Charleston, W.Va. 5000 | KSTR Grand Junction. Colo. 5000d KBL. Blackfoot. 1daho 1000d
KFRM Salina, Kans. 5000d | WKTY LaCrosse, Wis. 5000 | WSUN St. Petersburs. Fla. KGGF Coffeyville. Kans. (0000
WCBI Columbus, Miss. 1000 WIREQLeCrangend 1000d | WTIX New Orleans. La. 5000
KSD St. Louls, Mo, 5000 | 590—508.2 KWAL Wallaes. Idaho 1000 | Cren Minnoapolls, Minn.  500d
KBOW Butte, Mon. 1000} KHAR Anchorage, Alasks 5000 KMAS Slour Citv:lova 1000 KSTL 8t. Mo.  1000d
WGR Buffalo, N.Y. 5000 | wRAG Carroliten. Al 10004 | WTMT Louisviile, Ky. 300d | KBYR Yarrviown, Nebr. 10004
WDBM Stateiviile. N.C.  500d | KBNS Kot Sbrings. Ark. 50004 | /LBZ Banor. Maine 30001 krCo P’l" ‘m"'o o9, 1000d
KEYR Blsmarck. N.Dak. 5000 K FXM San Bernardin, Gal. 1000 | Y1DX Jackion, Miss, WXUR Media Po v 'S00a
WKRC Gincinnail, Ohla’ 3000 [ KTHO Yahoe Valley, Calif. 1000d | Wi En Syracuis. N 3000 | VST vormililan-s.Dak. 10004
KOAG Convallis. Oreg, 5000 | KC8) Puehis. Cote” O '0000 | WHEN Syraeuis, N.Y. 30001 KHEY El Paso, Tex. 10000
WHLM Bloomsburg. Pa. 1000 . WDNC Durham, N.C. 5000
WDOLP Panama City. Fla. 1000| KGw Portland, Ore 5000 | KPET Lamesa. Tex. 250
WPAB Ponce. P 5000 | wpLO Atlanta, Ga. 5000 KZEY Tyler, T
"'(’(’:(gsn ul:l.;::fik“"r:; I ;m KGMB Honolulu, Hawail 5000 w:;”s G:.y::.bs“rc" Ry ;883 wCYB Byrllt'ol.%l. 100004
KTSA San Antenio. Tex 5000 \'I(IIRDTlIld.v'lm :arl‘lll. Idmo Isggg WATE Knoxville, Tenn, 5000 | WNNT Warsaw, Va. 250d
WDEV Waterbury, Vt. 5000 OO LU, UL KWFT Wichita Falls, Tex. 5000| WELD Flsher, W.va, 500d
WSVA Harrisonburg, va. 5000 | Webl pington. Ky. $000 | WVMT Burlington, V1. 3000| 700—428.3
WSAU Wautau, wis. S000| WKZO Kalamazoo. Mich. 5000 | WhMI Mireoubse, Wi, $000| WLW Cincinnati, Ont 50000
560—535.4 KGLE Glendive, Mont. 500d LT WA ne'nnatl. Dhle
WOW Omaha, Nebr. 5000 | §630—475.9 710—422.3
WOOF Dothan, Ala. 5000d | WROW Albany, N.Y. 5000 WKRG Moblle, 1000
KY 1000 | WGTM Wiison. N.C. 5000 | WAVU Albertville, Ala, 1000d KMPC L o Al l-c 1. 50000
5000 | KUGN Eugene. Oreg. 5000 | WIDB Thomasville, Al 1000d bl 4 D“ 'é r- 8| 0000
0| WARM Scranton, Pa. 5000 | KINO Junesu, looo | £BTR M.In"rl' :I"' 50000
w WMBS Uniontown, Pa, 1000 | KVMA Magnoll 1000d WEEE B l'm 3 Bl- 0000
w hieago. lil. s KTBC Austin, Tex. 5000 | KIDD Monterly. Cam. 1000 RO R“ ""a- L 1000d
WMIK Middlesboro. Ky.  500d [ KSUB Cedar City, Utah 1000 | KHOW Denver, Colo. 5000 | W RO e S L
WGAN Portland, Maine 5000 | WLVA Lynchburg, Va. 1000 ( WMAL washington, D.C,  5000) EEE. FIreresart, Lo 10000
WFRB Frostburg. Md. 1000 | KHQ Spokane, Wash. 5000 | WSAYV Savannah, Ga. 5000 WoR N-m;: X '.‘v.. 10000
WHYN Springfield, Mass. 5000 WNEG Toesoa, Ga. 500d DZRH a'.n ork, N.Y. 10000
O ey e Bl KD Bolsk tcaty,  3000| WACIE Man 100
uluf Minn, . ‘ra
KWTO Springneld, Mo, 5000 | ReLS Fieroem o ane: 3009 | KTIB Thibodaux,La. so0d | WIPR Faris, Yennt 15000
KMON Great Falls, Mont. 8000| KvCy Redding. Calif, 1000 | W3NS, 'conwood, Mich. 1000 | KURY Edinburg, Tex 250
WGAI Elizabeth City. N.C. 1000 | KOGO San Diogo, Calir. 5000 KOWE So. 8t Paul, Minn. 5000\ EURY COARrE, LX 50000
WFIL Philadelphla, "Pa. ~ 5000 | KZIX Ft, Collins, Colo.  1000d | KXOK B'lL i, M rooo0 | wDSM Superior, Wis. 5000
WIS Columbia, S.C. 5000 | WiCC Bridgeport, Conn, 5000 | KO YW Belorade. Mon o
WHBG Memphls, Tenn. 5000 | wpDQ Jacksonville. Fla. 5000 [ KOH Rene Nev 30001720—416.4
KLV Beaumont. Tex. 5000 | WMT Cedar Rapids. lowa 35000 | KLEA ovingtoi, N.Mex.  500d
KPQ Wenatchee, Wash, 5000 | WWOM New Orleans, La, = 1000d{ W! C Hickory. N.C. 1000d | KUAI Elesle, Hawall 5000
WILS Beckley, W.Va. 5000 | wFST Caribou. Maine 000d x’#rfg ‘V:Illlmllnltgn. N.C. 5‘;882 WGN Chicaso, i1l $0000
570—526.0 WCAOQ Baltimore, Md. 5000 | equille, > 5004 | 730—410.7
0 y WEST Escanaba. Mich.  1000d | y iy 5000| WiMW Athens, Ala. 000
WAAX Gadsden, Ala. 5000 nt. Mich. b
KCNQ Alturas, Callf, 8000 | KGEZ Kalispell, Mont. 1000 | WERD Fiovidees, £ . 200d | WLOR Thomamitie Gr™  sa00a
KLAC Los Angeles. Calit. 5000 WCVP Murphy, 1000d | KB 5 Sn Rntonto: Tex. 5000 | LoE aromasvilie. Ga. 50004
WGMS Washington, D.C. ~ 5000 | WSIS Winston-Saiem. N.C. 3000| KSXX Salt Lake Cliy, Utah 1000d | W MW Madisonviije, K 500
a:so Pinellas Park Fia. 004 I amestogn 3000| KGON Edmunds. Wash. o, 30004 | WMTC Van Clove, Kv. 1000
WKYX Padueah, Ky. (000 ( WF RM Coudersport, Pa.  1000d| KZUN Ovoortunity. Wash. —300d| KTRY Bastra, Ls, 2500
WVMI Biioxi, Miss. 1000d | WAEL Mayaguez. P.R. 10001 £ 40—468.5 wiTo Bath 'M."'" 16004
KGRT Las Cruces, N.Mex. 5000d | WREC Memphis, Tenn. 30001y Les Angeles, Callf. 50000 | WACE Chicones. Mass. 5000d
WMCA New-York, N.Y. 5000 | KROD El Paso, Tex. WOl Ames, Jowa " 5000d| WVIC E, Lansing. Mich 500
WSYR_ Syracuse. N.Y. 5000 | KERS Kermit, Tex. 1000d | WHLO Akron, O 1000d | KWRE Warrenton, Mg, 1000d
SR el LU, ) (R U R 10001 WNAD Norman. Okla. 1000d | KWOA Worthington. Minn. 1000d
WKBN Youngstown., Ohle 5000 610 491.5 650—461.3 ',((‘\’,gb E.'.','J"S:, r:m:‘. ™M msgg:
WNAX Yankton. S.Dak 5000 | WSGN Birmingham, Ala. 5000 . WDOS Dneoatar Ny Mex oo
WFAA Dallas, Tex. 5000 | KFAR Falrbanks, Alaska 5000] KORL Honolutu, Hawail 10000 G'"‘"‘ 2, N.Y.
WBAP Ft. Worth. Tex. 5000 KAVL Lancaster, Calif. 1000 WSM Nashvills. Tenn. 80000 v COT IR (TH 10009
U CETLLs VI WMGS Bowling Green. Ohlo §000d
Every effort has been made to ensure accuracy of the |660—454.3 AR ":“.‘”":l'e‘:'k:";l.' 10004
information listed in this publication, but absolute |KOWH OM'V'.-L‘"' @ 50000 | WPIT Plttsburgh,’ Py, 50004
q d and. of Iy in. |WNBC New Vork, N. WPAL Charleston. 8.C. 1000d
accuracy is not guaranteed and, of course, only n WESC Greenvilie, 8.C, 10000d | wi 1L Lenoir. Tenn. 1000d
formation available up to press-time could be in- | KSKY Dailas, Tex. ','W’ KPCN Grand pralrie. Tex.  $00d
cluded Copyright 1965 by Science & Mechanics Pub- 670—48 47.5 o00| WETK, & exandria, Va. 50004
L heid? KBO| Boise, 1da. 504 WMNA Gretna, Va. 000d
Co., a y of Davis Publications, Inc., | S89)0 G oo™ 1y, 50000 | KULE Ephrata, Wash, 1000d
505 Park Avenue, New York, New York 10022. 'KNBR 8an Fran., Calit. 50000 | wXMT Merrill, Wis. 1000d

100
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Ke Wav
. e Length
O W.P.|Ke. Wave Length W.P.|K
WBAM M 2 KVOM Morrilton, Ark P.|Ke. Wave Length W.P.|Ke w.
o R . P, .
B Phoonier Are X000 KDAD Weea Catito"" 2384] KOND San Antante, Tex, ave Length  W.P.
Kc'a% g.v:"’;. c‘:- 5 'mg &E’n‘) Brllh’(on‘ lc';", 'ggg" O Salt Lake Clty. $000 &’:‘EE I;onr:e. P.R.
ranciseo, D b p4ILD u orth
KSES coln. Shrings ‘Celo. 1000 | WIAT Dununs: Cont. 18004 | WDAY ek i, W tantoooa| ARG Shrtanburs” 8 e
WEBR Boca Raton: 10000| WHZ) Caeor i Ga. 1000d[IWEOX b Uiy (Cn| B Aohmsen City. Tonn. 5000
WRMK Biountston, Fia ooon | et ey 250d | 870— YWit.  '"2508| KNAF Eredcrieksburs, Tex. 1000d
WKIS Orlando, on, Fis.  1000d| wCCM Al (e 1000d 344.6 KII0 Mealionishurg, Tex. 10004
KYME Boise, idaho 5000| WVAL Sauk n:".""" 1000d | K1EV Glendal KRRV Sherman, To 5000
WVLN Oiney. 1il. 3004 | KRE S L LI, EE2 AN el Conr: 2504 | KALL Sait R R o B
SNSRI, |iEeSnabl e il 80 L e ;, dtan 5060
KREM Carbad. N Mex  1000a | Mo gir ot ika| WHED thwe WY i, 50000 waw mienmone, V™" 000
WAL M srehesd City: N.C. 10004 a%’éé Chamberstur, Pa. 5000d | WETR San Juan, P.H." 10000 'é?{lnsl’:s::?kva/““," 10009
ount Airy, N.G. | D Ehe ends G 1000d| KJIM Ft * Tek 5000 ealtte, Wash 0d
O g oL ALCL 1000d (LW reer, S.C. W . Worth, Tex, KISN V ash. 1000
WVCH Chester. kia. DEH Sﬂntvntur T 250d| WFLO Farmville, V 250 | WHSM ' H o Wash,
. Pa. KD . eam. | » Va, ] M Ha 1000
WIAC San Jusn. P 1000d| KBUR Brighe S0dl 880—3 000d | WDOR Sturgesn By Wis. 10003
WEAW Euraveli PRl 10000) WSS 3:.':1""' v, utan 2304 | we a0.7 920 oo B Wis. 10004
3 Humbolt, Tenn. d|wKEE . 8000d BS New Y —325.9
WJIG Tullahoma, Ten 990 [WKEE Huntingten, W.va. it T I 80000 :
i VLRI UEy, B U Watpma wie ™ 33e0d| wRFD LD L §0000| WGTA Adalusta, A
KCMG Toxarkana: To 50000 ( 810—3 ’ ington, Ohlo 50004 | K ARK Russeluino™ 5000
WECL Williamebure. V 1000 70.2 890—33 WARK L ssollvilte. Ale. 10004
6. Vo so0d| KGO Sa 6.9 D T cpfock JATKIS000
750—399.8 KGO, San Franeises, Calit WLS Ch KDES P Sonths
B ndi . . 30000 icago, NIl Palm 8pri 500d
KFQD Anchora WYRE An::;:l‘:ll"'ménd. 25004 K:Nc “"'danu:. N.C, ‘50000 HEC o Lu"‘;.ags'.'l‘cﬁ.'. 5000
WsB Atiants Chaiein ey WIPW Rocklord, Mieh. 2s0d| “PYE Okta. Orty, Okl loooa | KL N rd. Junction, Color 5000
BMD Baltimore, wé ansss Clty, Mo. 900—. WMEG Ban'h Colo, 2
KMM) Grand laland, N pol0| wey, Sehensctady, J 50000 333.1 Eau Gallie, F1
nd, | S . N.Y, 500 WGST At b P 1000
WHEB Pertsmouth, o '1000d | WEES Rocky Moute NiCo" :gﬁs WaoK Mobile ata: A" 1000 WaND 2".’:';;"5'.‘ .
KXL Pertiand, Dres, 250d | w00, MeKeesnort P WOZK Ozark, Ala. " 1000d | W ranite City. Il %
, Dreg. KVM , Pa, 1000d | K ark, Ala, MOK Met B 500d
WX Clarksburkw.va, 10004 | 2 b san uan b 23008 KHOZ Dartionarlt™ 10000 | WhAA W iyt fna, 3000
- ”4»". Wis. 5000d | 820—365.6 - Tenn. 5000d| KBIF Fresne Gl 10004 wr'éfys‘zmnd:m.. RO o0
0—394. . West C 000d | w esburg, Ky,
KFMB San 05' WAIT Chicago. 11} wawk Georastoun. Dol 55004 KEO0 Jontsbare: L A+
win  San Dlego. Cal.  5000| WOSU Catumbus: rnt, 200 [ WHOP Ocaia. . 3900 | WhTX Coinitss B ma. S000
Detroit. M| 10000 | W umbus. Ohie WCGA . Fla, 1000 Hancock. Mich. 500d
WCPS Tarboro, oh, 50000 FAA Dallas, Tox So00d ch Calhoun, Ga, d| KDHL Faribault ich. 1000d
WORA Mlyuu'e;"c' 1000d WBAP Ft. Worth, T 50000 Macon, Ga. 1000d{ KWAD Wad uit, Mlnn, 1000
. P.R. s S Tex. 50000 | WEAS Savannah, G 250d| KRAM ena. Minn.
770—389.4 000 830—361.2 ',‘(;EE Ldai Falls . 000d| KOLO fLas Vogas, Nov. 1500
KUD KIKI Hol a, Kan, Alb 9 1000
W(E:evr »TJR’.'.?.‘.‘?:";,,':;--. 50004 | WCCO Mln:-lu':ln';'ol.n‘:.g:"p.ul 250 astlwpﬁmﬂ’.'"&y Ky. 18008 | WKy E'i'u‘:::tmﬁ.)f""“' e
KDB ASI:UGL::::;‘.MON 3000d| koF1 Kalispell. Mont. Minn. 50000 WemE %‘,'.‘,‘::",: La. Doood [fwans WKingston, N.V. 1000
(I8 (TR LD el KBOA Kennett,” Mo D0 s 1 e A I 000d [ [ W1 D Lake Plastd, .Y, 1000
KX Gonttio, wasn Y+ %00 WNYC New York Wy, 1000 | KTIS. Caytord, "Wian 1000 | WM NI Cotumbuss Oh sl * s0008
. 000 v KTI : 3 olumbus, Ohio
780—384.4 840—356.9 AL e I, lohe| KEAL, ikt nis” iogg
WBBEM Chie WTUF Mobile, A KFAL Fulton. Me. Miss,.  1000d | WIAR Lewistown, Pa. 1000
YWEBM Chicago, M, WAL L, (il 10004 | KISK Col @ 1000d Providenco, R, 1000
WEKE Domm i G 50000 | WEUS Covtevitier Ky 50000 Nt i, N":."'- 1000d) WTND Orangeburs. §'c. 10008
WBB R b 1 wv . Ky. WBRV ; apid City, S.Dal
vt BBileso sear s vty b ISR B s
A Arlingtor e 50d N . KE aso, Tex.
NAVA anaten Ve 10000 MXOE Birmiatia Al i peneran, Ty 80| ETES T 0l e 1ot
o Nome, b . 10000| KFNW on, N.C lympi. ¥ ' 1000d
WTUG Tuscalo KOA Domver Alaska 5000 Fargo. N.Dake 1000 | KXLY Srokane, Wash, Vo0
KCAM Glannu?"' Ala. 1000d | WRUF ‘é‘“". o WCNS Canton, Ohie 1000d  WMMN A Wash. 50%%
KCEE Tuesen. A"‘- Alaska WEAT W ainesville, Fla. 5000 WFRO Fremont, Ohio 500d| WOKY M'.I'"MM' w.va, 5000
KDSY Texarkann, $2000 | MO Ko, Hmwmguche Fla. 1000 WCPA Clearfield, P seod iwaukee, Wis. 5000
KDAN Eureka. C: Ark, ] WCLR cr;'.‘ Hawail " WELN Philadelphia, P 1000d | 930—322.4
RaECIakatCaliL 5000d | WHDH B tal Lake, 1. WKV e e 1000d 8
WLBE Leesbu geles, Calif, WKBZ MM'OII. Mass, WCOR Lebanon, Te ({LLb 1000d | WETO Gadsde,
WFUN Mla 'r F 5000 | KFUO c.“‘kClon_ Mich hone KALT Atlanta, T nn, 500d | KTKN Ket en, Ala. 1000d
on, M 3 KMG , Tex. chikan. Al
ok Aty Ge, PR ST ) K it T B8 189 fraley Wi e
WGRA Cairo. Ga. d | WIAC m. nd, Ohle 10000 w Hamilton, Tex, 250d| KHJ Los Angel H 1000d
KEKO Kealakek 1000d | WEEU """'"'- HEs h WODY Bassett, Va. 2500 [ KRS Baradise cart " a0
KEST Bolss, Idah Hawail 1000 WABA A ading. 100 WAFC Staunton, Va 800d | KIUP Duran o (I 500d
WRMS B . Idaho 000d | WRA lllldlll._ P.R. 0| KUEN W!nlteh' 1000d | WKSB M go, Colo. 50
WS Buardstomn, I E N odtelt, x:;n' s WATK Antige, % W, ig00d WhaN ]ui.'n'.'::f'cll)«'y' Fla ::%33
B $000d 1000 acksol * > 00
o0 |860—348.6 710-329.5 WO Simets e foan
WHRT H DVC Dad K ainbridge. G
8 ]| A 2500 | KPHO Phoonis, ACE 800d| WYAD Qoiney. laab 3000
O Bl o, 588 8 SR 2 e KLEH S, | TAEY Bt i S
LSV Wellsville, N.Y. = 000 | KW seeola, Ark. d| KDEO EI Cajon Ark. T Bowling Green, 500d
WTNC Tho;n e, N.Y. 1000d | K RF Warren, Ark, 1000d | KEWEB El Calon, Calif, WFMD Frederick ma” Ky. 1000
YXBO Faras "lllebu C. 10004 w'l’ﬂs Modesto, Callf. 250d | KGX R ‘?Ikllnd. Calit. '000 WREB Holyoke, g 5000
Kwib Al ak, 008 | Woww Nausatusk, M. . '0000| KPOF X 3000 [WBCK Battle Crook. 500
WAEB Y. Dreg. 1000 wAZE c'“") or Fu.“ 250d | wRCH 'Ne Denver, Colo. 5 KKIN Altkin. M';"k' Mich. 5000
WPIC Sharon a, 1900 | WKKO Cosos, Fla. 500d| WHEH New Britain, Conn 5000| WSLI Jackson Miss 1000d
L IE ELC L G Jo000 | WERD Aitaniar Ca. losog | WELA Plant Gity. Fla. - 3000 | KWOC Poplar. B s 5000
WEAN Prolionts mr, | 8000| WRY Marion:nd o000 XBEN Clovall ok 13000] kBt ‘Sunfea: Mot oon
KWPC 3 awren 5 d| WS ebr,
WETS Jehuwn City. Tenn. 10008 | KaoN e oare 2303| Waui tema Chter o™ Sooe| Ww ™ v°v"-'.$.':'.§'.:;,.:‘ Ce 3000
KTHT Houston, Tenn. 5000 | W N Henderson, Ky, 10000| WLCS B na, Kan. & WNH Rochester. . 5000
KFYO Lubboek. Tex. 5000 WAYE Baltimore, Md, S00d | WABI Baton Rouge. La. |0d WPAT Paterson ~NN-H. 5000d
KOYA Blanding. Ura SBS CF Bertineton’ Mass. Jod | WED angor, Maino 1000/ WBEN Bufalo, ‘N, Ak
KDYS L Y, st KU e Ol T e A
Kamr kson, Va. 10004 | KAKS Botan. M. Me o00a | KOYN Biflings, Mont.  1000a weoL Ehin Gnle 17800
KNEW Snot...."';,,”.’.'h'h. 3000| wEMO TF-l:'v'n;‘n't.m N.C 12004 e z‘"’"'-. 16004 &éﬁks'::&m;u?""j"‘:"'l 5000
EAQ Eau Claire 5000 aylorsville, N. d] WRKL N M, Bloomsburg, b 000
, Wis. J000| KSHA Medford N. C. 250d| w New City, N.Y. KSDN Ab. rg. Pa,  1000d
800—374.8 00| WAMO Plttsbur Oreg. 1000d LAS Jacksonville, N, WSEV S erdeen. 8.0, 1950
d ey LU urgh, Pa. 100041 KCIB Minot, N " C. 5000d( KDE evierville, Tenn.
WHOS Decatul wL hiladelphia. Pa. d| WBRJ Mari 1000 | K T Center, Tex. 5000d
yuos e, o] 18 IR el em e & 3R el Tl om0
KINY e D™ '3008| KEAN Hirtor. 7. hn. 10004 KURY Breokings, Ores. 10000 KENY BelingharFsendale, o "
) 50d| KSFA ; Tex. Apollo, Pa b 000d | KQO Wash. |
Nacogdoches, Tex. Iggg: wﬁ 1 Sennton.P:’. 1000d WSA; r‘:l“!'l“' wasp V2 :ggg:
SBA York, Pa. 1000 | KROE Smn|n“°"' W.va, 5000
50001 LB A e, oa0d
ale, Wis. 50004
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WHITE'S Ke. Wave Length W.P.|Ke. Wave Length W.P. | Ke. Wave Length W.P.
KFVS Cape Girardeau, Me. 5000 | KFRD Rosenberg-Richmond, 0
@ZA@D@ K RENSEakorYMonts 5000d ! Tex. 1000d 102 293.9
KNEB Seottsbiuff. Nebr. 1000 | KSVC Richfield, Utah 5000 | KGBS Los Angeles, Calif. 50000
KWYK Farmington, N.Mex. 1000d | WFHG Bristol, Va. 5000 | WCIL Carbondale, 1it. 1000d
KRIK Roswell. N. Mex. 1000d | WMEK Chase City. Va. 500d | WPEQ Peoria, I, toood
WEAV Plattsburg, N.Y. 5000 | KUTI Yakima. wWash. 5000d | KDKA Pilttsburgh, Pa. 50000
WAAK Dallas, N.C. 1000d | WHAW Weston, W.Va. l000d
WETC wmt:n. ':"ﬁ 3000 wcgs M.muucv'm s, 000d 1030—291.1
ooster, [] WPRE Prairiedu Chlen, Wis. moo 50000
Ke.  Wave Length  W.P.| KGWA Enid, Okla. 1000 | KEND Cheyenne, Wyo. S00d | KA e, e rex. Soooed
KLAD Klamath Falls, Dres. 5000d
940—319.0 WHYL Carlisle. Pa. so00d | 790—302.8 1040—288.3
. WKZA Kane, Pa. 1000d ( WEIS Center, Ala. 250 | VM lulu. Hawail 5000
KHODS Tueson, Ariz. 250 | WATS Sayre. Pa. 1000d | WWWF Fayetts, Ala. 1000d | wHp AT LR
KFRE Fresno, Calif. 50000 | WBEU Beaufort, S.C. 1000d | WTCB Flomaton, Ala. 500a| 1 A el et Jew S R V0000
WINE Brookfield, Conn.  1000d| WBMC McMinnville. Tenn. 500d | KTKT Tueson. Ariz. 10000 (R W L
WINZ Miami, Fia. 50000 | KIMP Mt. Pleasant, Tex. 1000d [ KKiS Pittsburg, Calif. 5000 | 1050—285.5
WMAZ Macon, Ga. 50000 | KGKL San Angelo, Tex. 5000 KGUD Santa Barbara, Catif. 1000d
KAHU waipahu, Hawail 10000 | KOVO Provo, Utah 5000/ KLIR Denver, Colo. 1000d | WRFS Alexander City. Ala. 1000d
WMIX Mt Vernon, 111, 5000d | WO BJ Roanoke, Va. 5000 ({WFAB Miaml, Fla. 5000 | WCR! Scottsboro, Ala. 250d
KIOA Des Moines, flowa 10000 KALE Richland, Wash, 1000 | WHDO omndo. Fla. 50000 | KVLC Little Rock. Ark.  1000d
WC ND Shelbgvilla, Ky. 1000d | WTCH Shawano, Wis. 1000 | wOWD Dawson. Ga. 1000d | KTOT Big Bear Lake, Cal. 250d
WYLD New Orleans. La. 10000 970—309.1 WGML Hinesville, Ga. 250d | KOFY San Mateo, Calif.  1000d
WSTI St. Ignace. Mich. —3U7. o KTRG Honolulu, Hawall 5000 | KWSO Wasco, Calif. i000d
WIDR South Haven, Mich. 1000d| WERH Hamilton, Ala. 5000d | WCAZ Carthage. tli. 1000d | KLMO Longmont, Colo. 250d
WCPC Houston, Miss. 50000d | WTBF Troy, Ala, 5000 | WITZ Jasper, Ind. 1000d { WISB Crestview. Fla. 1000d
KSWM Aurora, Mo. 500d | KVWM Show Low. Ariz.  1000d | WERK Muncie, tnd. 250d | WIVY Jacksonvilie, Fla.  1000d
KVSH_ Valentine, Nebr.  5000d | KNEA Jonesboro, Ark. 1000d | KAYL Storm Lake, towa  250d | WHBO Tampa, Fla. 250d
WFNC Fayetteviite, N.C. 0| KBIS Bakersfieid. Calif. 1000 | KRSL Russell. Kans. 250d | WRMF Titusville. Fla. 500d
WCND Shelbyville, N.Y.  250d | KCHV Coachella, Cailf. 5000 | WNNR New Orteans, La.  250d | WAUG Augusta. 50004
wcn' Lima, Dhio 250d | KBEE Modesto, Calif. 1000 | KRIH Rayville. La. 250d | WMNZ Montezuma, Ga. 250d
KGRL Bend, Dreg. 1000d | KFEL Pueblo, Colo. 1000d | WCRM Ciare. Mish. 250d | WOZ Decatur, Il 1000d
KWRC Woodburn, Dre. 250d [WFLA Tamps, Fla. 5000 | WABD Waynesboro, Miss.  250d | WTCA Plymouth. Ind. 250d
WESA Charlerol, Pa. 250d [ WIIN Atlanta.’ Ga. 5000d | KRMD Monett, Mo. 250d KNCO Garden City. Kan. 5000d
WGRP Greenviile, Pa, 1000d | WVOP Vidalia, Ga. 5000d | KSVP  Artesia. N.M 1000 | WNES Central City. Ky. sood
WIPR San Juan, \P.R. 10000 [ KHBC Hilo, Hawait 1000 | WEEB Southern Pines, . c.soooa KLPL Lake Providence, La. 2504
KiXZ Amarillo, Tex, 5000] KAYT Rupert, Idaho 1000d | WJEH Gallipolls, Ohio 1000d | KC1J Shreveport. La
KTON Belton, Tex. 1000d | WMAY Springfield. IIl. 1000| WTIG Mlulllon Ohilo 250d | KVPI Vilia Platte, La. 250¢
KATQ Texarkana, Tex. 1000d| WAVE Louisviile, Ky. 5000 | KRKT Albany, Oreg 250d | WMSG Dakiand, Md. 500d
WNRG Grundy, Va, 5000d sz. Alexandris, La. 1000 | WIBG Phila elnhil. Pa. 50000 | WAMR Silver 8prg.. Md.  1000d
WFAW Ft. Atkinson, Wis. 250 WCSH Portland, Maine 5000 | WVSC Somerset. Pa. 250d (WPAG Ann Arbor. Mich.  5000d
95 315.4 WAMD Aberdaen, Md. 500 |[WPRA Mayaguez. P.R. 10000 | KLOH Pipestone, Minn. to0od
0—315. WESD Southbridge, Mass. 1000d | WLKW Providence, R.I. 50000 | WACR Columbus. Miss. 1000d
WRMA Montgomery, Ala. 1000d | WCKD Ishpeming, Mich. 5000d | WAKN Aiken, S.C. 1000d | KMIS Portageville, Mo. 1000d
KIiBH Seward, Alaska 1000d | W KHM Jackson, Mich. 1000 |WNDX Knoxville. Tenn. 10000 | KSI8 Sedalia. Mo, toood
KXJK Forrest CIt)'. Ark. 5000d | KQAQ Austin, Minn. 5000 | K\WAM Memphls. Tenn. 10000d | KLVC Las Vegas, Nev. 500d
KFSA Ft. Smith, Ark. 1000 | KODK Biltings. Mont. 5000 | KTRM Beaumont, Tex. 1000 | WBNC Conway. N.H. 1000d
KAHI Auburn, c.m. 5000d | KJLT No. Piatte, Nebr. 5000d | KAML Kenedy-Karnes City. WSEN Baldwinsville, N.Y. 250d
KIMN Denver, Calo. 5000 KVEG Las Vepas, Nev. 500d Tex. 250d | WYBG Massena. N.Y. 1000d
WLOF Orlande. Fla. 5000 | WIRZ Newark, N.J. 50001 KNIN Wichita Falls, Tex. 10000] WHN New York, N.Y.
WGTA Summerville, Ga. mo¢ KDCE Esnanoln. N. M. 1000d | KDYL Tooele, Utah 1000d | WFSC Franklin, N.C. 1000d
WGOV Valdosta, Ga. WEBR Buffalo, N.Y. 5000 | WNRV Narrows, Va. 1000d | WLON Lincolnton. N.C. 1000d
KBD! Boise, Idaho m WCHN Norwich, N.Y. 500d | WANT Richmond, Va. 1000d | WWGP Sanford, N.C. 1000d
KLER Qrofino, Idaho 1000d | W RCS Ahoskie, N.C. 1000d WZIP Cincinnati, Dhio 1000d
WAAF Chicaoo, Ill. 1000d | WWIT Canton, N.G. 1000d | 1000—299.8 KCCO Lawton. Okta. 250d
WXLW (Indianapolis, Ind. 5000d | WOAY Fargo, N.Dak. 5000 [ WCFL Chicago. Il 50000 | KFMJ Tulsa, Okia. f1o0od
KOEL Qelwein, la. 5000 | WREOQ Ashtabula. Ohlo 5000 | WSPF Hickory, N.C. 1000d [ KEED Springfield-Eugens,
KJRG Newton. Kans. 500d | WATH Athens, Ohio 1000d { KTOK Okla. City. Okla. 5000 Ore. loogd
WBVL Barbourville. Ky.  1000d | KAKC Tulsa, Okla. 1000 | WIOOQ Carllsle, Pa. WBUT Butler, Pa. 1000d
WAGM Presque Isie. Maine 5000 | KOIN Portland. Ores, 5000 | WGOG Wahalla, 8. C. 1000d | WLYC Williamsport. Pa.  1000d
WXLN Potomac-Cabln John. Md. | WWSW Pittsburgh, Pa. 5000 | KSTA Coleman, Tex. 250d | WSMT Sparta. Tenn. 1000d
1000d | WIMX Florenee. S.C. 5000 | KGRI Henderson. Tex. 250d | KLEN Kilieen, Tex. 250d
WORL Boston, Mass. 5000d | KHFI Austin, Tex. 1000d | wHWB Rutland, Vt. 1000d | KFAZ Liberty, Tex. 250d
WW) Detroit. Mich. 5000 | KBSN Crane, Tex. 1000d | WBNB Charlotte Amalie, KCAS Slaton, Tex. 250d
KRS! St. Louis Park, Minn. 1000| KNOK Ft, Worth. Tex. ioood Virgin Islands 1000 | WGAT Gate City, Va. 1000d
WBKH Hattiesburg. Miss. 5000d | W!V| Christiansted. V. I. 5000 [ KOMD Seattle. Wash. 50000 | WBRG Lynchburg, Va. 1000d
KLIK Jefferson City. Mo. 5000d | WYPR Danville, Va. 1000d WCMS Norfolk. V- 1000d
WHVW Hyde Park, N.Y.  500d| WANV Waynesbore. Va.  5000d | 1010—296.9 KBLE Seattle, Wash. 5000d
WBBF Rochester, N.Y. 1000 | KREM Spokane, Wash. 5000 | KCAC Phoenix, Ariz. 500d | WCEF Parkenburc. W. Va. 5000d
WIBX Utiea. N.Y. 5000 | WWYD Pineville. W.Va, 1000d | KVNC Winslow, Ariz. 1000 | WECL Eau Claire, Wis. 1000d
WPET Greombon. N.C. 5000d| WHA Madison. Wis. 5000d | KLRA Llittle Rock, Ark. 10000 | WKAU Kaukauna, wWis.
KYES Roseburg, Ores. 1000d | WIGL Superior, Wis. 500d | KCH) Delano, Calif. 5000} WLIP Kenosha. Wis. 250d
WNCC Barnesboro. Pa. 500d 98 305.9 KCMJ Palm Sprgs.. Catif. 1000| KWIV Douglas, Wyo. 250d
WPEN Philadelphla. Pa. 5000 0—305. KSAY San Fran., Calif. ~ 10000d
WBER Moncks Corner. S. C. 500d | WKLF Clanton. Ala. 1000d | WCNU Crestview. Fla. 10004 | 1060—282.8
WSPA Spartanburg. S.C. 5000 | wXLL Btg Delta, Alaska 100 | WBIX Jacksonville Beaeh, KUPD Tempe. Arlz. 500
KWAT Watertown. S.Dak. 1000 | KCAB Dardanelie, Ark. 1000d Fla. 10000d ( KPAY Chico, Callf. 10000
WAGG Franklin, Tenn. 1000d | KINS Eureka. Cailf. 5000 | WINQ Tampa, Fla. 50000d | KLMO Longmont, Colo.  10000d
KDSX Denison-Sherman, Tex. 500 KEAP Fresno. Calif. 500d |[WGUN Atlanta.Decatur. WNOE New Orteans, La. 50000
KPRC Houston, Tex. 5000{ KFWB Los Angeles. Calif. 5000 Ga. 50000d | wHFB Benton Harbor.
KSEL Lubboek. Tex. 50001 KCTY Salinas, Calif. 1000d | KATN Boise, 1daho 1000d St. Joseph, Mich. 50004
WXGI Richmond, Va, 5000d | KGLN Giennwood Springs. WCSI1 Coiumbus, Ind. 500d | wMAP Monroe, N.C. 250d
KMER Kemmerer, Wash. 1000 Colo. 1000d | KSMN Mason City, lowa  1000d | wHOF Canton. 0 5000d
KJIR Seattle, wash. 5000 | wSUB Groton. Conn. 1000d [ KIND Independence, Kans. 250d | Kyw Phiiadsiphia. Pa. 50000
WERL Eagle River, Wis.  1000d| wRC wWwashinpton, 0.C. 5000 | KOLA DeRidder. La. 1000d | wRJS San German. P. R. 250
WHKAZ Charleston, W.Va,  5000d ( WDVH Gainesville. Fia.  5000d | WSID Baltimore. Md. 1000d | wpPHC Waverly, Tenn. 1000d
WKTS Sheboygan, Wis. 500d| WTOT Marianna, Fla. 1000d (WITL Lansing, Mich. 50004
KMER, Kemmerer, Wyo.  1000| WBODP Pensacola, Fla. 1000d | WRCR Maplewood, Minn.  250d | 1070—280.2
0 WLOD Pompano Beach, Fla. 1000d | WMOX Meridian, Miss. 10000
960—312.3 WAPI Birmingham, Ala. 50000
WKLY Hartwel 1000d | KCHI Chillicothe. Mo. 250d C
WBRC Birmingham, Ala. 5000 | WPGA Perry, 500d | KXEN Festus.St. Louis. KNX '-g' Angeles- It all 50000
WMDZ Mobile. Ala, 1000 | WRIP Rossville. Ga. 500d Mo. 50000d WVCG| l;lill n" es. Fla. 1000d
KODL Phoenix. ' Ariz. 5000 | KUP| (daho Falls, idahe  1000d | KRVN Lexington. Nebr. ~ 25000d | WIBG tdiananotis. Ind. 50000
KAVR Apple Valley. Calif. 5000d | WITY Danville. 11l 1000 | WCNL Newport, N.H, 250d | KEOI wichita, Kans. 10000
KNEZ Lompoe, Cailf. 500 | KREB Shreveport, La. 5000d  WINS New York. N.v. 50000 | KHMO Hannipal M 5000
KABL QOakiand. Calif. 5000] WCAP Lowell, Mass. 1000d | WABZ Albermarie. N.C.  1000d | WHEE Hlan Point, N.c. 1000d
WEL! New Haven. Conn. 5000 WAOP Dstego. Mich, 500 | WFGW Black Mountain. WKDK f"".go"y- ann. L0000
WGRO Lake City. Fla. 500d | wPBC Richfleld, Minn. 5000 N.C. 50000 [ WMIA Arecibo, B, 50
WICM Sebring. Fla. 1000d | WAPF MeComb, Miss. 5000d | WELS Kinston, N.C. 1000d | WF LU Lookout Mtn.. Tenn. 10000
WIAZ Albany. Ga. 5000 | KMBC Kansas City. Mo. WI0) New Boston. Ohio  1000d | WOIA Memphis. Tenn. 50000
NOFC ghthens. S, 3000 KLYQ Mamilon Mool 000q| KBEY Portiand Dred-” 1900 | K@AR Aouitom. o 100004
almon. ldal K V Failon, Nev. 00d owisburg. Pa. N "
WOLM E. Moiine, LIl 1000d [ KICA Ciovis, N. Mex. 1000 | WHIN Gallatin, Tenn. 1000d | WKDW Madison. Wis. 10000
WSBT South Bend. fnd. 5000 ( KMIN Grants, N. Mox. 1000d | WORM Savannah. Tenn. 250d | 1080—277.6
KMA Shenandoah. lowa 5000 | WTRY an. N.Y. 5000 | KBUY Amarills, Tex. 5000 °
WPRT Prestonsburg, Ky. 3000d | WKLM Wiimington, N.C. 5000d [ KDDA Houston. Tex. 1000d | W KAC Athens. Ala, 1000d
KROF Abbeville, La. 1000d | WAAA Win..Salem, N.C. 1000d |[KAWA Waco.Mariin, Tex. 10000d | KSCO Santa Cruz, Calif. 10000
WBODC Salisbury. Md. 5000 | WONE Dayton, Ohlo 5000 | WEL K Charlottesville, Va. 1000d [ WTIC Hartford. Conn. 50000
WFGM Fitchburg, Mass. 1000 [ WILK Wiikes-Barre. Pa. 5000 WMEV Marion, Va. 1000d [ WVCG Coral Gables, Fla. 10000d
WHAK Rogers City. Mich. 5000d | WAZS Summervilie. S.C. 500d | WPMH Portsmouth, Va. 5000d | WFIV Kissimmee. Fla.
KLTF Little Falls, Minn. 500d| KDSJ) Deadwood. S.Dak. 1000 |WCST Berkeley Sprgs.,W.Va. 250d | WBIE Marietta, Ga. 10000d
WABG Greenwood, Miss. 1000 ! WSIX Nashvlile, Tenn. 5000 ' WSPT Stevens Pt., Wis. 1000d | WJBG Pontiac, 1ll.
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Ke. Wave Length W.P, | Ke. Wave Length W.P.|Ke. Waove Length W.P,|Ke. Wave Length w.P.
WNW| Northwestern, Ind, WRUN Utiea, 5000 | WGAR Cleveland. Dhlo 50000 | KLAV Las Vegas, Nev, 250
WKLO Loulsville, Ky, 5000 [ WBAG Burllnmn. N c. Ioooa WERT Van Wert, Dhio 250d | KCBN Reno, Nev. 250
WOAP Owosso, Mich. 1000d | WGBR Goldsb N.C. KGYN Guymon. Okla. 1000d | WMOU Berlin, N.H. 1000d
KGGL E. Prairie. Mo. wCUE Cuynhool Fllll. Dhilo |ooo¢ KBLY Goldbeach, Oreg. 1000d | WTSV Claremont, N.H., 1000
WUFO Amherst, N.Y, 1000d | WIMA Lima. Ohio KAPT Salem, Ore. 1000 | WCMC Wildwood, N.J, 100
WEWO Laurinburg, N.C. 5000d | KNED McAlester, Okla, I000 WIUN Mexico, Pa. 1000d | KALG Alamogordo, N.Mex, 250
WWDR Murfreesboro, N.C, 500d | KAGO Kiamath Falls. Oreg. 5000 | WRIB Providence, R.l. 1000d | KOTS Deming, N.Mex, 250
WMVR Sidney, 0, 250d | WHUN Huntingdon, Pa. 5000d | WALD Walterboro. S.C. 1000d | KYVA Gallup, N. Mex. 1000
Kw)J) Portland, Dreg. 50000 | WYNS Lehighton, Pa. 1000d ( wFWL Camden, Tenn, 250d | KFUN Las Vogas, N.Mex. 250
WEEP Piltsburoh. Pa. 000d | WKPA New Kensington, Pa. 1000d | WCPH Etowah, Tenn. 1000d | KRSY Roswell, N 1000
WLEY Cayey, P.R. WDiIX Orangeburg. S.C. 5000 | KVLL Livingston, Tex. 250d | WNIA cuultmn 500
KRLD Dallas, Tox. 50000 | WTYC Roek Hill, 8.C. 1000d | KZEE Weatherford, Tex. 250d | WENY Elmira, N. 1000
WSNW Seneca, S.C. 1000d | WLSD Big Stone Gap, Va. 1000d | WIGS Gouv-rncur. N.Y. 250
1090—275.1 Kimm g;n{:’ City, s.ka. 5000d wréxx Fl.:ls Church, Va,  5000d ‘xfé’ﬁ E.‘::‘.“'"r' N. Y'.‘ v 1000
attancops. Tenn. 5000 [ KASY Auburn, Wash. 250d o Falls, M Ue
\':IQNASYD Lli‘tot'l.:lelzlol?'l.nk.l'.k. 50000 | WCRK Morristown. Tenn. KOZ! Chelan, Wash. 1000d | W FAS white Plains, N, Y. 1000
WCRA Efngham, 111 250d | WTAW_ Bryan, Tex. 1000d | WRNE wis. Raplds, Wis, 500d | WSKY Asheville, N. c.’ 1000
WGLC Mendota . 250d | KCCT Corpus Christi, Tex. 1000d WFAI Fayetteville, N.C. 1000d
KHAL Honofulu, Hawall K122 El Paso.Tex. 10004 | 1230—243.8 WMER High Point, N.C. 1000
KNWS Waterioo, lowa 1000d | KVIL Highland Park, Tex, 1000d WISP Kinston, N.C. d
WEBAL Baltimore. Md 5000 KJIBC Midland. Tex. 1000d | WAUD Auburn, Ala. 1000 ( WNNC Newton, N, C. 1000
WILD Boston Mass, 1000d KPNG Port Neches, Tex, 500d | WIBB Haleyville, Aja. 1000 | wCBT Roanoke Rlu N. C. 1000
WMUS Muskegon. Mich 10004 | KOLJ Quanah, Tex. 500d | WBHP Huntsville, Ala, 1000 | KDIX Dickinson, N.Dak, 250
WERB Garden City. Mich, 250d | KBER 8an Antonlo, Tex. 1000d | WNUZ Talledega, Aia, 250 | WCPD Cincinnati, Ohio 1000
R rdon e e 20q| KDFE Puliman. wash. 1000d \'P(TB T loosa, Ala. 1000 ( wCOL Columbus, Dhie 1000
Bl D 30000 | KAYD Seattlo, Wash. 50 IFw Sit 250 | WIRO lronton, D. 1000
- - KKEY Vancouver, Wash,  1000d | KSU 250 | WCWA Toledo, D, d
1100—272.6 WABH Deerfleld, Va. 1000d | KAA 9 1000 | KADA N, of Ada, Okla. 250
KFAX Sen Fransises, Calif, WELC Weleh. W.Va. 1000d | KRIZ Bhosnix. Ariz, 250 | wBBZ Ponea City, Okla. 250
KTAX San Franciseo, Calif, 800001 WAXX Chippewa Falls, Wis.5000d | (NS W300ny “ures 1000 | KNAS Burmapore: 160
WHLI Hempstead. N.Y, 10000d | 1160—258.5 KCDN Conway, Ark. 250 | KOOS Coos !inyrel')re. 1000
WKYC Cleveland, O. 50000 | \)1D Chicago, 11 s0000d | KEPW Ft. Smith, Ark, 1000 | KRDR Gresham, Oreg. 1000
WGPA Bethiehem, Pa, 250d KSL Sait 'L!ﬁ'. cily Utah 50000 KggM éonuboro, ﬁrk. :m &Eljc Medford. Oreg. 1000
1110—270.1 1170—256.3 KGEE %m?mlg. Carit, 1000 K100 Foledo e et 1300
ars . .
KRLA Pasadena. Cal. 30000 | wGOY Montgomery, Als. 10000 K1BS Bishop, Caiit, 1000 | WEEX Easton F;':" ]
B R Ay 190d | KCBQ San Diego, Calif = 50000 KXO EI Centro, Calf. 250 | WKBO Harrisburg, Pa, 1000
WMBI Chicago, il 50004 | KLOK San Jose, Calif. 10000 ( KDAC Ft. Bragg, Calil. 250 ( WCRO Johnstown. Pa. 1000
WrasRo ;"" Noh %00 d | KOHO Honolulu, Hawall 1000 KGFJ Los Angeles, Calif. 1000 | WBPZ Lock Haven, Pa. / 1000
. Nonr. S0 | wiBH Mattoon. 111, 250d | KPRL Paso Robles, Calif. 1000 | WTIV Titusville, Pa. 500d
KBND Bend. Oreg. - 990 | KSTT Davenport, lowa 1000 [ KRDG_Redding, Callf. 250 | WNIK Arecibe., P.R 1000
WWDS Everstt, Ponn. 250d [ KV 99 Tone. Oktn 50000 | KWG Stockton, Callt * ~ 1000| WERI Westerly. .1, 1000
ran nction, .
N RRpNoccisiowh REsne JS0000d [l pU G Bellingham. 'Wash. 5000 | KERR Leadvitle Colo, """ '230 | w O Lotomaix. 5% 100
WHIM Prgvidéneo'. RI 1000d WWVA Wheeling, W.va, 50000| KDZA Pueblo, Colo. 1000 | WOLS Florence. S.C. 1000
WPHC Waverly, Tonn." 10004 |1180—254.1 WINE Manchostor: Conn. 1000 | WAK) Mot ihmilie- Teons: 1000
KDRY Alamo Heights, Tex. 1000d | v\ D8 jacksonville, Il  1000d | WGGG Gainesvills, Fla, 1000 | KSIX Corpus Chrisil, Tex. 1000
1120—267.7 WHAM Roehester, 'N.Y. 50000 WONN Lakeland, Fia 1000 | KDLK Del Rio. Tex. 250
adison, Fla. § KNUZ Houston, Tex. [}
\mrsz Bethesda. Md. 250d [ 1190—252.0 WSBB New Smyrna Beh.. KERV Kerrville, Txex. Igg?)
X St. Louls, Mo. 50000 | KRDS Tolleson. Ariz. 250 Florida 1000 | KLVT Leveiiand, Tex. 1000
;:/gﬂEOLsB“ﬂﬂ"‘;- e 1000d | KE2Y Anaheim, Calif. 1000 | WNVY Pensacola, Fla. 1000 ( KEEE Nacogdoches, Tex. 1000
D Springfield- ules:; 000-! \':/'(‘)BADV;""& c.mI . 5%%?)3 a%&oﬂ 3ulvgyl. Flé -~ 10323 KOSA °,‘.’°’“' Tex. 000
. 5 ayne, . . Palm Beach, a. KHHH Pa . .
KCLE Cleburne, Tex. 250d | WANN Annapoh’i. Md." 10000d | WBIA Augusta, Ga. 1000d | KSEY Seyxg:r. .I:l"axx |0§052
1130—265.3 WHKDX Fram'gham, Mass. 1000d | WBLJ Dalton, Ga. 1000 | KSST Sulphur_Spres., Tex. 1000
— N WLIB New York, N. Y. 1000d | WXLI Dublin, Ga. 1000 | KWTX Waco. Tex. 000d
KRDU Dinuba, Calif. 1000 | KEX Portland., Oreg. 50000 WFOM Marietta, Ga, 1000 [ KMOR Murray, Utah zso
KSOO San Diege, Cal, 5000d | WRAI Rio Predras, F.R. 500 | WSO K Savannah, Ga. 1000 { KOAL Price, Utah 1000
KLEI Kailua, Hawaii 1000 | KLIF Dallas, Tex. 50000 | WAYX Wayeross, Ga. 1000 | wJDY Burlington, Vt. 1000
KWKH Shreverort, La, 50000 KBAR Burley, ldaho 1000 | wBB) Abingdon, Va. 1000d
WCAR Detroit, Mich. 1200—249.9 KORT Grangeviile. idaho 250 | wonl Brookneai. Va, 1000
WDGY Minneapolis, Minn. 50000 | wDAI San Antonlo, Tex, 50000 | KRX K Rexburg, Idahe 1000  wCFV Clifton Forge, Va, 000
WNEW New York, N.Y. 50000 WIBC Bleominoton, 11, 1000 | WFVA Fredericksburg, Va. 1000
WISN Milwaukes, Wis. so000 | §210—247.8 WQUA Moline, 1l 1000 | wWNOR Norfolk, Va. 1000
1140—263.0 K200 Honolulu, Hawail | WHCO Sparta, fil. 250 | KWYZ Everstt, Wash. 1000
—263. WCNT Centralia, 10, 1000d | W20E tammond Yind, 1000 | KSPD Spokane, Wash, 1000
KRAK Sacraments, Calif.  50000| W KNX Saginaw, Mich, B[ S g L KREW Sunnyside, Wash. 1000
WMIE Miami, Fia. 10000 | WADE Wadesboro, N.C. 10000 | WTC) Tell Gity. ind. 1000 | WLOG Logan, W.Va, 1000
KGEM Boise, idaho 10000 i Dayton. Ohlo 250d | WEDY MTerro aute, Ind. 1000d | WwTAP Parkersburg, W.va. 1000
WSIV Pekin, lil. 5000d | WCAU Philadelnhia, Pa. 50000 | fy5i |y "narshalltown, lowa 10001 WHBY Adpleton. Wis. 1000
KLPR Oklahoma City, Okla. 1000d anville-pKyS 10004} wCLO Janesville, Wis. 1000
WITA Sap Juan, P.R. 10000 1220—245.8 WHO"F’ g?ﬂ“ﬂ:“".- Ky. 1000 | wXCO Wausau, Wis. 1000d
KSDD Sioux Falls. S.Dak. 10000| wAQY Birmingham, Ala,  1000d mﬂé ™ ""::" :- Ky. '3304 KVOC Casper, WYo. 1000
KORC Mineral Weils, Tex, 250d | WABF Fairhope, Ala, ] s 1000d 4240
WSHD New Orleans, La,  1000d | 1240—241.8
WRVA Rlechmond, Va. 50000 | KVSA McGehee, Ark, 1000d | KSLp Opelousas, L. 1000
1150—260 KLIP Fowler, Callf. 250d | W ME Belfast, Me. 250 | WEES, Brewton, Ala. 250
—260.7 KIBE Palo Alto, Cal, 5000d | WaDY Calais, Mair vocodl|L L NgEutisryAla: L000d
WBCA Bay Minetts, Ala, 1000d | KKAR Pomona, Calif. 250d | waTY galeis Maing, 1000 | Whwh Fieadla Aln. peo]
WGEA Geneva, Ala. 1000d | KFSC_ Denver. Colo. 1000d | WiTH Battimore. Mo 1000d | waBE m"" A"‘ joss
WIRD Tuscaloosa, Ala, 5000 ( WDEE Hamden. Conn, 1000d { wcym Cumberland, Md 1000 | MV RG o 9%
KCKY Coolidge, Ariz. 1000 | WDCJ Arlington, Fia, 000d | WRNB No. Adams. Mass. 1000d 4 °“°%"E’°‘§; R oo
KXLR No. Little Rock, Ark. 5000 | WOAH Miami. Fla. 250d |\ S Satom, Mass. T 1000 KYRC Arkadelohin Arn® 250
KRKD Los Angeles, Callf. 5000 WSAF Sarasota, Fla, 1000d | W BB Worcester. Mass 1000 | KW AK Stuttosrt Ar 350
KJAX Santa Rosa, Calif, = 5000 | WCLB Camilla, Ga, 1000d | wEF Grand Rapids, Mich. |ooo KPLY Crescent City. Catif. 250
KGMC Englewood, Colo.  1000d | WPLK Rockmart, Ga. 500d | wMPC Lapesr, Mich. . 250 | KOAD Lemoore. Cal. .~ 250
WCNX Middietown, Conn,  1000d | WSFT Thomaston, Ga. 250d [ wS00 Sit. Ste. Marle, Mich. 1000 | KMBY Montorey, Calif. 1000
WDEL Wilmington, Del. 5000 | WLPD LaSalle, Ili, 1000d ( wSTR Sturgls, Mieh. 1000d | KPPC Pasadena, Calif. 100
WNDE Daytona_Beh., Fla. (000 | WKRS Waukegan, Il 1000d | wKLK Cloquet, Minn. §000 | KLDA Ridgecrest, Calil 250
WTMP Tampa, Fla. 5000d | WSLM Salem. Ind. 5000d | KGHS internat'l Falls, Minn. 250 | KROY Sacramento, Calif 1000
WFPM Fort Valiey, Ga, 1000d | KJAN Atlantie, lowa 250d | KYSM Mankato. Mlnn' 1000 | KRND San Bernardine,
WJEM Valdosta. Ga, 1000d | KOUR Independence, lowa  250d | K MRS Morris, Minn. . Cnllll'mlll 1000d
WGGH Marion, 111 5000d [ KOFO Ottawa. Kans. 250d [ KTRF Thief Riv. Falls, K 250
WIRL Rockford. 11l WEKN Franklin. Ky, 250d ’ Minn. 1000 | KSM 250
KYED Burlington, la. KBCL Shreveport, La, 250d [ KwNO Winona. Mlnn. *1000d | KSU 1000
KWKY Des Moines. lowa 1000 | WLB) Denham Springs, La. 250d [ wCMA Corinth, M |ooo KRDO 1000
KSAL Salina, Kans. 5000 | WSME Sanford. Maine 1000d | wHSY Hamuburl. Mlsl. 1000 | KDGD Durango. Colo. 1000
WMST Mt. Sterling, Ky. 500d | WBCH Hastings. Mich. 250d | WSSO Starkville, Miss. 1000 | KSLV Monte Vista, Colo. 1000
WLOC Mumfordville, Ky. 1000d| WAVN Stillwater, Minn. 5000d | WAZF Yazoo CIty. Miss. 1000 | KCRT Trinidad. Colo. 250
WJBO Baton Rouge, La. 5000 | WMDC Hazlehurst, Miss. 250d | KODE Joblin, Mo. 1000 | WWCD Waterbury, Conn. 1000
WGHM Skowhegan, Maine 5000d| KZYM Cape Girardeau. Mo. 250d { KLWT Lebanon, Mo. 250 | WBGC Chigley. Fla. 1000
WHMC Galthnnburu. Md. 1000 | KBHM Branson, Mo, 1000d| KNCM Moberly, Mo. 1000 | wLCD Eustis. Fla. 250
WCOP Boston, 5000 | WKBK Keene, N.H 10000 | KEMN Bozeman, Mont. 1000d | WINK Ft. Myers. Fla. 1000
WCEN Mt. Pleaunt. Mich. 5000 WGNY Newburgh, N.Y. KHDN Hardin. Mont. 1000 | WMMB Melbourne, Fla. 1000
KASM Albany. Mina. 1000d | wSOQ N. Syracuse, N.Y. 1000d | KXLO Lewiston, Mont. 000 | WFDY St. Augustine, Fla, 000
WXTN Lexington, Miss, 500d | WKMT Kings Mtn.. N.C. 1000d | KLCB Libby, Mont. 250 | WBHB Fitzgerald, Ga. 1000
KRMS Osage Beach. Mo. 1000d WR EV Reidsville, N.C. 1000d | KTNC Falis City, Nebr. 100 | WOUN Gainesville. Ga, 1000
KSEN Shelby. Mont. 1000 { WENC Whiteville, N.C. 5000d | KHAS Hastings. Neb. 1000 | WLAG LaGrange. G 1000
ge. Ga.
KDEF Albuquerque, N.Mex. 1000] KEYD Oakes, N.Dak. 1000d | KELY Ely, Nev. 250 | WBML Macon, Ga, 1000
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WHITE'S Ke. Wave Length W.P.| Ke, Wave Length W.P.|Ke, Wave Length w.p,
WSKI Montpelier. Vt, 1000] WCSA Ripley, Miss. WAQIK Jacksonville, Fla. 8000d
WSSV Petersburg, Va. 1000 KGBX Srrlnlﬂeld. Mo. 5000 { WIPC Lake Wales, Fla, 1000d
WROV Roanoke. Va. 1000 KIMB_ Kimball. Nebr. 1000d | WYND Sarasota, Fla. 500d
WTON Staunton, Va, 1000 WBUD Tronton, N.J. 5000 | wiBB Mason, Ga, 50004
KXLE Ellensburg, wWash, 1000 | KVSF Santa Fe, N.MeoxL 1000 | WMRO Aurora, Il 1000d
KGY Olympla, Wash, 1000| WBNR Beacon, N.Y, 1000d | WGBF Evansville, Ind. 5000
WKOY Bluefield. W.Va, 1000 | WNDR Syraeuse. N.Y. 5000| KCOB Newton, lowa 1000d
WTIP Charleston, W.Va.  1000d | WGWR Asheboro, N.C. 5000  KSOK Arkansas City, Kans, 1000
WDNE Elkins, W.Va. 1000 | WCDJ Edenton, N.C. 1000d | WCPM Cumberiand, Ky. 1000d
WOMT Manitowoe, Wis. 1000d | WDOK Cleveland. Ohio 3000 KWCL Oak Grove, La. 500d
Ke, Wave Length W.P,| wiBU Poynette, Wis. 1000d { WNXT Portsmouth, Ohie 5000 | WEIM Fitehburg, Mass. 500
WOBT Rhinelander, Wis. 1000| KWSH Wewoka-Seminole, WFYC Alma, Mich, 5000d
WWNS Statesboro, Ga. 1000| WIMC Rice Lake, Wis. 1000 Oklahoma 1000| wwWTC Minneapolls, Minn. 5000
WPAX Thomasville, Ga. 1000| KFBC CheYenne, Wyo. 1000( KMCM MeMinnville, Oreg. KVOX Moorhead, Minn. 1000
WTWA Thomson, Ga. 250| KEVA Evanston, Wyo. 1000 WWYN Erle, Pa, KDKD Clinton, Mo, 1000d
KVNI Coeur d’Alene, Idaho 1000| KASL Neweastle, Wyo, 250/ WPHB Phlllnsburl. Pa, 5000d| KYRO Petesi,Me. 500d
i e e Wik 250 KRAL ML 100 MOV no.  obe KON Sakn v b Lot
. olis, 0 e ey enderson, a
GHE P den  loce aagn |G iacsSe el Kad Eirk i S
hicago, 111, ] o, o v 9. ew York, N.Y.
WEDC Chi b WNOO Chattanooga, Tenn. (000d 0C Rochester, N Y, 5000d
wssc cm::':. |'|'|l '%33 WZOB Ft. Payne, Ala, 1000d | wMCH Church Hill. Tean. 1000 gAT Salisbury. N.C. 1000
WEBQ Harrisburg. 111, 1000 | WETU Wetumpka, Ala. 6000d | WDKN Dickson, Tenn. 1000d | WYAL Seotland ‘Neek, N.C. 5000d
Id 1000 | KAKS }”.‘;53';3;;[:» :;L‘- io0ud :(Vg'}f Jamestown, Tenn. 10004 WONW Deflancs. Ohio 000
500 4 . Tex. WLMJ Jaekson. Ohio d
1000d | KALO Little Roek. Ark. 10001 KPSO Falfurrias, Tex. KLCO Poteau, Okla. 1000d
KDEC Decorah, lowa 1000 | KHOT Madera, Calif. 500d | KwFR San Ang 1000d| KERG Eugene, Ores. 5000
KWLC Decorah, lowa 1000 | KTMS Santa Barbara, Calif, 1000 | KTUE Tulla, T 1000d | WBRX Berwick, P. 1000d
KBIZ Ottumwa, lowa 1000 | KDHI [antyehine Palms, o00d| KTAE Taylor, Tex. 1000d | WHVR Hanover, Pa. 5000
KICD Spencer, lowa 1000 | ot Ukiah, € ||v""°""' 1009d] WCHV_Ch mmvlm. Va. 5000 WKST New Castle, Pa. 1000
KIUL Garden City, Kans. 1000} /0S8 L /EDs G210 10000 | W11 Christiansburg, Va.  1000d| WCMN Areeibo. P.% 5000
KAKE Wichita, Kans. 250 olden, Colo, wm Moses Lake, Wash. I000d WANS Anderson, 8. 5000
WINN Louisv:lllle. Ky. 1000 WNER LT'_";‘:’._"‘-J.'.'- 'ggg wyvw B(ilnlktoa.wVa" 500( WIAY Mullins, 8¢ 3000d
ville, Ky, wWWIS Black River Falls, urgis, S,
WPKE Pihville Ky. 1000d | WLYB Albany. Ga, 1000d Wis. 1000d| WMCP Columbia. Tenn. 1000d
WSFC Somerset, Ky. 1000 | WYTH Madison, Ga, 1000d | weKZ Monros, Wis. 1000d | WDNT Dayton, Tenn, 1000d
KASO Minden, Lo 100 g'GILZ Fs:'"m;-n:' b 500 | KPOW Powell, Wys. KNIT Abilene, Tox. 3004
ow eria, La. . o KWH renham. 1ex.
WCOU Lewiston, Maine 1000| WRAY Prineston. Ind. 1000d1 4 990..236.1 KLUE Longview, Tex. 10004
WMKR Millinocket, Me. 1000| KCF1 Cedar Fails, lowa 600d ’ KRAN_ Morton, Tex. 500
Vo amuridae, WA 00| WEEN Yaha ki Sagg| WOSY Sumtwwiie Als.  000d| KVWG Pearall Tar, | 500
agerstown, . richard, Ala. t Lake 3 a
WHA old, Mass. 250 WNVL Nicholasville, Ky. KBYR Anehonlo. Amn 1000 | WKDE Altavista, ‘5.. 500d
WOCB W. Yarmouth, Mass. 1000 WLCK Scottaville. Ky. 500d | KpJ1 Hoibrook, 1000d | WYVE Wytheviile, Va. 1000d
WATT Cadillae, Mich. 1000| WGUY Bangor, Maine 5000d| K ADL Pine Bluft, Ark,  50000] KMAS Shalton, Wash: 1000d
WCBY Cheboygan, Mich. 1000 { WARE Ware, Mass. 1000 | K GOL Paim Desert, Cai. 500d (KUDY Spokane, Wash. 5000d
WJIPD ishpeming, Mish, 1000 WXOX Bay City, Mich. 1000/ KCOK Tulare, Calif. 5000d [ KIT Yakims. Was 5000
WJIM_ Lansing, Mich. 1000d | KOTE Fergus F-ll-- Minn. 1000| wNOG Naples, Fla. 500d | WVAR Richwood, W.va,  1000d
WMFG Hibbing. Minn. 1000| KCUE Red Wing, Minn.  1000d | w1y Orlands, Fla. 5000d| WNAM Neenah, Wis, 5000
WION S0"Ciou, Winm ™ 1000| KBTC Houstam. Me. o0 | WINT, Talhaisse, vl 300019037 4
. Cloud, N b o artersville, Ga, o
Waoa S i 2| NKOR MmN slocs| WEeA Colimbin Ba 84088 wuop uckom atn 1000
b . NoJo ree, Ga.
WGCM Gulfport, Miss. 1000 | WIPS Ticonderopa, N.Y. 1000d |k NDy ,;';',‘.';,’m‘_ T WSHF ssmlml:. AlAai 'looou
WMLS Sy 0a .
\'zm% Natchez. Miss. |§3°o WEAG F"l::;';"“h"cc- (00| KTFI Twin Falls, idshe 5000 KEOS Flagstafl, Ariz, 000
at River, Mo. let. N. C. WEIC Charleston. I, 1000d .
KWOS Jefferson City, Mo, 1000d [ WBRM Marion, N.C, 1000d | wHBF n:.'ﬂs‘:-na'.'m. 5000 .'ff,l‘.% 'E‘.".‘,".,",'..,‘.."’A',.L 5«')332
R g, 1000d | WCHO Washinafon Court " o0q | WCMR Elkhart, ind. KUOA Siloam Sbres., Ark, 5000d
evada. Mo. WCA o 5000
KBMY Billings, Mont. 1000 | WLEM Emporium, Pa. 1000d| WY A Gary. tad. \do00 KHSL Chico. Calit. (000
KLTZ Glasgow, Mont. 1000 | WPEL Montrose, Pa. 1000d | K'SCB Liberal, Kans. 1600 K EER, Glin émmm
KEOR Lincol, Nobr. 1000 | WNOW Yok Fa" > 5o0d | WAIN Columbia. Ky. 1000d California 5000
neoln, Nebr. a
KODY North Platte, Nebr. 1000 WTMA Charieston, s.c. sooo| WFUL Fulten, Ky | 10004 | KACL Santa Barbara, Cal. 5004
KELK Eiko. Nev. 1000| WCKM Winnsbore, 8.C. 500 i id, M . o
H p WSPR Springfield, Mass, WTUX Wilmington, Del.  1000d
WFTN Franklin, N.H. 250 | WKBL Covington, Tenn. 1000d WXYZ Detroit, Mish. 5000 | WTMC Ocala. FI b
WSNJ Bridgeton, N. J. 1000 | WNTT Tazewell, Tenn. 500d| KwEB Rochesier, Minn. 50000 | wSCM Panama City Beach
KAVE Carlsbad. N.Mex. 1000 | KFTV Paris, Tex, 500d y 1000d anam Florida 5004
KCLV Clovis, N.Mex. 1000} KPAC Port Arthur, Tex. 5000d | wiRK w Palm Beh.. Fia. 5000
e A 00 [ ) haan R ioo0a| WREE Riartit G20 ©1% 8000
LD Lo, (ILOUCR WELS 000d | WwCHK Canton, Ga IMd
WITM lamestown, N.Y. 500d | KANN Ogden, Utah 5000 oc S b, ¢ 0
WVOS Liberty. N. Y. 1000 | KVEL Vernal, Utah WTOC Savannah, Ga. 500
WNBZ Saranac Leke, N.Y. 1000 WDVA Danviile, Va. RRAC M._mm R 5 l&sl:r ;:c:rt':lloi"mno |w
WSNY Schenectady, N.Y,  1000d( WYSR Franklin, Va, 1000d | \wH LD Niagara Falls, N.Y. 5000d WNIR Neow Aibany. Ind
WPNF Brovard N.C. ' 1000 | KWSC Pullman. Wash. 3008 | WDLA Waiton. N.Y." """ 1000d | KWNS Prat, Kamias 3000
(i L, CURITTD, L WCGC Belmont, N.C 5000 | wCBL Benton, K 5000d
WIST Charlotte, N.C. KTW Seattle, Wash. 5000 bhob entos, Ky.
WCNC Elizabeth City, N.C. 1000d | WEMP Milwaukee. Wis. Worw gmithfleld. N.C. 5000 KIEF Jennings, La. 1000d
WINC J i 1000 KBOM Mandan, N.Dal WHGR Houghton Lnko. Mleh. 5000
WENC Ralsion, N.C.~ -~ 100|1260—238.0 VLE Cambridse, Obin 10004 | WNIL Niles Mich
. N.C. o KWPR Claremore, a. WwWOIB Saline, Mich. 500d
KDLR Devils Lake. N.Dak., 250 KAJO Grants Pass, Oreg. 5000d| KBMO Benson, Minn. d
wesw Youngstown, Ohio 1000 KON Cata Grande: At 70004 | WLER Lebanan, Pa, 5000 | WELE Batesviile, Miss. 10004
WHIZ Zanesville, Ohio 090( kccB Corning. Ark. 1000d | WBHC Hampton. S.C 1000d | KALM Thayer, Mo, 1000d
K¥SO Ardmore, Okla. 250) KBHC Nashviile, Ark. 500d| KNWC 8lsux Falls, 8.0ak. 1000| KGVO Missoula, Mont. 5000
KBEK Elk City, Okla, 250 | KGIL San Fernando, Calif. 5000| WLIK Newport, Tenn. 5000d | KOIL Omaha, Mebr 5000
KBEL Idabel, Okla. 250| v A San' Franeisoo. Calif. KIOX Bay City. Tex. 1000 | WKNE _Keene. N.H. 5000
KOKL Okmulgee, Okla. 1000 Ko Hipen: Cole : KHEM By Soring, Tex. 10000 | KSRE Sosorre: N~ 1000d
KFLY Corvallis, Oreg. 1000d | \'s/MM Wesiport. Conn. 1000d | KEPS Eagle Pass, Tex. 1000d | wGLI Babylon, N. Y. 5000
KERE Rodneten: Oreg. 1990 | WNRK Newark. Dl. d| KEIZ Fort Worth, Tex,  3000) WNEF Binghamton, 'N.Y. 5000
N ews, . 5000
KQEN Roseburg, Ore. 1000 | W DG Washington. B e 3020 WHEO Stuart, var " '™ 10004 | whwe sirekory. N.C 1000d
WRTA Altoona, Pa, 1000 Florida 1000d | KCVL Colville, Wash. 1000d | wWOMP Bellaire, Ohie 1000d
WHUM Reading. Pa. 1000 | waAME Miami. Fla. d| KBAM Longview, Wash.  5000d| wHIO Dayton. Ohio 5000
wgkg Wilkes-Barre. Pa. :%g WWPF Palatka, Fla. 000| WKYR Keyser. W.Va. 5000 | KUMA Pendleton. Oreg. 5000
LO Humaeao, P.R. WHAB Baxley, Ga. 5000d | WRJIC Mauston, Wis. 500d | KL1Q Portland, Oreg. 8000d
WWON ‘,j::g::‘r;"-s"é'- "2’5"8 WBBK Blakely, Ga. 1000d | WWIC Superior, Wis. 3000d| WFBG Alteona, Paﬁ . 5000
W WTIH East Point. Ga. 0d ] rovidenee, o 5000
b SR, B (5 1900 | KTEE 1dano Falls. lda. 50004 (1280—234.2 WFIG Sumter, S.C. 1000
KCCR l’l -StD KWE] Weiser 10004 WATO Oak Rldoa. Tenn,
WEES Elizabothton. Tenn. 000! wiBvy Beltoviite. Til. 5000d | WPID Piedmont, Ala, 1000d | KBLT Big Lake, Tex. 1000d
KR Fayettoville, Tenn. WFBM Indianapolis. Ind. 5000 | WNPT Tusealoosa, Ala, 5000| KIVY Crockett, Tex. 500d
WEBIR Knoxville. Tenn. 10001 K FGQ Boone, fowa 1000d | KHEP Phoenix. Ariz 1000d | KRGV Waeslaco, Tex. 5000
WKDA Nashvilte. Tenn. 1000) KWHK Hutehinson. Kans. 1000] KNBY Newport, Ark.” 1000d| KTRN Wichita Falls. Tex. 5000
WENK Union City, Tosn. 10001y x0K Baton Rouge. La.  1000d | KOAG Arroyo Granda, Cal. 1000 WPVA Colonial Hots, Va, 5000d
KL EgAinepTec 1000| WEZE Boston, Mass. ~  5000| KFOX Long Beach. Calif. 1000 | WAGE Loesburg. Va. 10004
LOLICLLh Uis WALM Albion, Mieh, 1000 KCJH San Luis Obispo, Cal. 500d | W KWS Roeky Mount. Va. 1000d
KORA Bryan, Tex, 1000 w 5L Holland. Mich. 5000 | KJOY Stoekton. Calif. 1000{ WYOW Logan, W.Va. 5000
KOCA Kilgore, Tex. 10001 KROX Crookston. Minn. 5000 | KAPY Port Angeles. Wash. 1000d
KSOX Raymondville, Tex. 250 | KDUZ Hutchinson, Minn, 1000d | WMiL Milwaukee, Wis. 1000d
KCKG Sonora, Tex. 1000 ( wGVM Greenville, Miss.  5000d | WDSP DeFuniak Springs. WCOW Sparta, Wis.
KX0OX Sweetwater, Tex, 1000} WNSL Laurel, Miss, d Florida 5000d' KOWB Laramie, Wyo. 5000
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Ke. Wave Length W.P.|Kc. Wave Length W.P.| Ke. Wave Length W.P,|Ke. Wave Length W.P.
1300—230.6 WFAH Alliance, Ohio 1000d| WPOW New York, N.Y, 5000 WIMB Brookhaven, Mlss. 250
. KNPT Newport, Orep. 5000 WEBO Owego, N.Y. 1000d | WAML Laurel, Miss. 250
WBSA Boaz, Ala, 1000d | WBFD Bedford, Pa. 5000d| WHAZ Troy, N.Y, 1000 | KXEO Mexico, Mo, 1000d
WTLS Tallasses, Ala. 1000d | WGSA Ephrata, Pa. 5000d | WUSM Havelock, N.C. 000d| KLID Poplar Bluff, Mo. 1000d
WEZQ Winfieid, Ala, 500d| WNAE Warren, Pa 5000d | WHOT Campbell, Ohio 1000| KSGM St. Genevieve, Mo, 1000
KWCB Searey, Ark. 1000d | WO KD Kingstree, S.C. 5000d | WFIN Findlay. Ohlo 1000d | KSMO Salem, Mo. 1000
KROP Brawley, Callf, WO00O0 Chattanooga, Tenn. 5000| WKOV Weliston, Ohio 500d | KORO Sedalla, Mo, 1000
KYNO Fresno, Callf. 5000( WDX| Jackson. Temn. 5000| WELW Willoughby, O, 500wd | KICK Springfield, Mo, 1000
KWKW Pasadena. Callf. WBNT Onelda, Tenn. 1000d | KPOJ Portland. Oreg. 5000| KCAP Helena, Mont. 1000
KVOR Colo. Sprgs., Colo, 1000 | KZIP Amarillo, Tex. 1000d | WBLF Bellefonte, Pa. 500 | KPRK Livingston, Mont. 1000
WAVZ New MHaven. Conn. 1000 | WRR Dallas, Tex. 5000 | WICU Erle, Pa, 5000| KATL Miles Clty, Mont, 1000
WRKT Cocoa Beach. Fla, 5000| KOYL Odessa. Tex. 1000d | WLAT Conway, S. C. 5000 | KQTE Missoula, Mont, 250
WFFG Marathon. Fla, 500 | KUBO San Antonio, Tex. 5000 | WFBC Greenville, S.C. KHUB Fremont, Nebr, 500
WSOL Tampa, Fla. 5000d | WEEL Fairfax, Va. 5000 | WAEW Crossville, Tenn, 1000d | KGFW Kearney, Nebr, 1000
WMTM Moultrie, Ga. 5000d | WGH Newport News, Va. 8000 | WTRO chrsburqi Tenn. 500d | KSID Sidney, Nebr. 1000
WNEA Newman, Ga. KARY Prosser, Wash, 1000d | KMIL Cameron, Vex. 500d | KORK Las Vepas, Nev, 1000
WIMO Winder, Ga. 1000d | wiBA Madison, Wis, KSWA Graham, Tex. 500d | KBET Reno. Nev. 1000
KOZE Lewliston, 1dahe 5000 KINE Kingsville, Tex. 1000d | WDCR Hanover, N.H, 1000
WTAQ La Grange, Il 50001 1320—227.1 KVKM Monahans, Tex, 8000 WwMID Atlantie City, N.J, 1000
WFRX W, Frankfort, Ill.  1000d KDOK Tyler, Tex. 1000d | KHAP Aztec, N.M. 1000d
WHLT Huntington, Ind. 500d WAG"" D?"ﬂl"- 'f"- “;o“ WBTM Danville. Va. 5000 | KRRR Ruidoso, N. Mex. 1000
WAAC Terre Haute, Ind.  500d| WENN Blrmingham, Als. 8009 | wRAA Luray, Va. 1000d | KKIT Taos, N.Mex, 250
KGLO Mason City. lowa  5000| KBLU Yuma, Ariz. WOLO Marion, Va. 1000d | KSIL Silver City, N.Mex. 1000
WBLG Lexington, Ky. 1000 | KWHN Fort Smith, Ark., 5000 ( wESR Tasley. Va. 5000d  WMBO Auburn, N.Y. 1000
WIBR Baton Rouge, La. 1000 KRLW Walnut Ridge, Ark. 1000d| (FKF Bellevue, Wash. 5000d | WENT Gloversville, N.Y. 1000
KANB Shreveport. La, 1000d | KHSJ Hemet, Calif. 500d | KCFA Spokane. Wash. 5000d | WKSN Jamestown, N.Y. 250
WFBR Baltimore, Md. 5000 | KLAN Lemaore, Callf. 1000d (WETZ New Martinsville, WUSJ Lockport, N.Y. 250
WIDA Quiney, Mass, 1000d | KUOE Oceanside. Calif. 500 W.Va. 1000d [ WMSA Massena, N.Y. 1000
WOOD Grand Rapids, Mich. 5000| KCRA Sacramento, Calif. 5000/ wHBL Sheboygan, Wis. 5000 | WALL Middletown, N.Y. 1000
WRBC Jackson, Miss, 5000 | KAVI Rocky Ford, Colo. ~ 1000d| KOVE Lander. Wyo. 000 ( WIRY Plattsburgh. N.Y. 1000
KMMO Marshall, Mo. 1000d | WATR Waterbury, Conn. 5000 WJR1 Lenair, N.C. 1000
KBRL McCook, Nebr. 5000d | WGMA Hollywood, Fla. 1000d11340—223.7 WTSB Lumberton, N.C. 1000
KPTL Carson City, Nev. 5000 | W2ZOK Jacksonville, Fla. 5000 WKUL Cullman, Ala. 1000 | WOXF Oxford. N.C. 1000
WPNH Plymouth, N.H.  1000d | WAMR Venice, Fla. S00d] 101 Florence, " Ala 1000 | WOOW Greenvitle, N.C. 1000
WAAT Trenton. N.J. 5000d | WHIE Grifin, Ga. 5000d | WEWC Selma. Ala 250 | WGNI Wilmington, N.C. 1000
wOSC Fulton, N.Y. 1000d | WKAN K [ WFEE Sylataupa, Ala 1600 | WAIR Winston.Salem. N.C, 250
WMM)J Lancaster, N.Y, 1000d | KNIA Knoxvil S|y U L 250 | KGPC Grafton, N.Dak. 1000
WEEE Rensselaer, N.Y,  5000d | KMAQ 'f""" 800d | IR E Miami Arie 1300 | WNCO Ashland. O. 1000
WRRC Spring Valley, N.Y. LW NJCaw rencas]ies 500d | NGOG Nogales, Ariz 250 | WOUB_Athens, Ohlo 250
WGOL Goldsboroe, N.C. 1000d| WERTY Bardstown, Ky, 1000d) \"EGE Page. Ariz. 1600 | WIZE Springfield. Dhio 1000
WLNC Laurinburg, N.C. 500  WCLU Covington, Ky, NENT Prescott, Ariz. 2%5| WSTV Steubenville, Ohio 1000
WSYD Mt. Airy. N.C, 5000 | WNGO Mayfleld. Ky. 1000d] o) Batesville, Atk 1000 | KIHN Hugo, Okla. 250
WERE Cleveland, Ohlo 5000 | KHAL Homer, La. 10004 | KAAB Hot Sorings, Ark.  soo| KOCY Qkla, City. Okia, 000
WMVO Mt. Vernon, Ohlo 50| WICO Saiisbury, Md 1000d | LBRS Springdate. Ark. 1000| KTOW Sand Springs, Okla, 250
KOME Tulsa, Okla. 5000 | WARA Attlsboro, Mass. 10001 L ATA Arcata, Cal 1000 | KLOO Corvallis, Ore.
KDOV Medford, Oreg. 5000d | WILS Lansing. Mich, 8000 | 205 %Y ‘Cathedral City, Cal. 250 | KWVR Enterprise, Oreg. 250
KACI The Dalles, Oreg. 1000d | WD M) Marquette, Mich. 1000 KMAK Fresno. Calit - " 1000| KLIHR Hood River. Oreg. 250
WWCH Clarlon, Pa, 500d | WRIW Picayune, Miss. so00d | LDOL Mojave, Calif 100! KFIR North Bend, Orep. 1000
WTHT Hazlston, Pa, KXLW Clayton, Mo. 1000d | 0 OEE Needles, Calif 250 | WCVI Connellsville, Pa.”  1000d
WTIL Mayaguez. P.R. 1000 KOLT Soomblwk Nebr. 5000| L2OR Orouiile, Gal. " 1600 | WSAJ_ Grove City. Pa, 100
WLOW Aiken, S.C. 500d | KRDD Rosweil. N.M. 1000d | BTy San' Luis Obispo WKR2 0l City, Pa, 1000
WCKI Greer, S.C. 1000d | WWHG Hornell, N.Y, $000d an c.f"-om. 1000 | WHAT Philadelphia, Pa. 1000
KSC Kershaw, 8.C, 500d | WASR Solvay, N.Y, 300d| o1 Santa Barbara. Calif. 1000| WRAW Reading, Pa. 1000
waQiz St. George, S.C. 500d | WAGY Forest City, N.C, 1000 KOMY Watsonviile -c Y " 1000 WTRN Tyrone, Pa. 1000
KOLY Mobridge, S.0ak.  1000d | WCOG Greensboro, N.C, 5000 [ LOEN Denver: Coto. " logo| WBRE Wlikes.Barre, Pa. 1000
WMTN Morristown, Tenn. 5000d | WKRK Murphy. N.C. 5000d KWSL ¢ :d *Junction, Colo. 250| WWPA Williamsport. Pa, 1000
WMAK Nashville. Tenn. 5000 | WEEW Washington. N.C.  500d) Lo, arane Juaerion. Lolo- ton| wuNA Aduaditia, P.R. 250
KVET Austin, Tex 5000 | KHR 00d | LNHC New taven. Conn. 1000 | WOKE Charleston, S.C. 1000
KKUB Brownfeld, Tex.  1000d ( WH 1000d ) WOOK Washington. D. C. 1000| WRHI Rock Hill, 8.C. 1000
KGNS Laredo, Tex. 1000d | KW 1000d | WP Clormont. Fia. ~  250| WSSC Sumter. S.C. 1000
KKAS Silsbee, Tex. 500d | KA 1000d | W2LN Clearwator, Fla 50| KLV Huron. S. D. 1000
KSTU Logan, Utah 1000 | W 50001 "ROD Daytona Beh., Fia. 1000 KRSD Rapid City, S.Dak. 1000
KOL Seattle, Wash. 5000 | WGET 1000 WDSR Lake City F‘I'I. 1000 WBAC Cleveiand, Tenn. 1000
WCLG Morgantown, W.Va, 1000d szc% AR [ .’333 WTYS Marianns.’ Fla H wg:v é}olumhlllll. T;nn. :383
. . + ° g reeneville. Tenn.
WHKLC St. Albans, W.Va. 1000d wg%oc":o Pbl,.dru' E'"' gggg WNSM NIeevuIle.Valnar;::o. 0T WHKGN Knoxville, Tenn. 1000
wol olumbia, §. C. . WLOK Memphis, Tenn. 1000d
1310—228.9 KELO Sioux Fatiy, Spaw. S000| WAXT Palm Begch Fla.  230| wCDT Winchester, Tenn, 1000
WHEP Foley, Al 1000d ngsport. Yenn. : R KW KC Abilene, Tex.
WIAM Marion, Ala. 50004 | WMSR Manthester, Tenn. 5000d| WNSM Valparaiso-Nieevitle, | | KTSL Burnett, Tex. 250
KBUZ Mesa, Arlz. KVMC Colo. City, Tex, 1000d WAKE Atlanta, G Lo 1000 | KAND Corsicana, Tex. 250
KBOK Malvern, Ark. 1000d | KXYZ Houston. Tex. 5000 WGAU Athem'sn.‘ 1000 KSET El Paso. Tex. 250
KIOT Barstow, Catif. 500d | KCPX_ Sait Lake City, Utah 5000 WBBQ Auguita. Gi 1000 KLBK Lubbock. Tex. 1000
KPOD Crescent City, Calif. 1000d | WDMS Lynehburg, Va. 1000 WGAA c.:.m;n l(-;._ 1000 | KRBA Lufkin, Tex. 1000
KDIA Oakland, Cal, 5000 | WEET Richmond. Va. 1000d | B A0S Columbus. G 1ooo | KPDN Pampa, Tex. 250
KTKR Taft, Calif. 1000d | KXRO Aberdeen. Wash. 5000 | LB BT Lyons, Ga. & 1000| KOLE Port Arthur, Tex, 250
KF KA Greeley, Colo. 1000  KHIT walla Walla. Wash.  1000d | &2 e o0 S0 000 | KTEO San Angelo, Tex, 2
WICH Norwleh, Conn. WAXK Superior, Wis. 1000d KAIN Nnmna' \daho 1000 KVIC Vietoria, Tex.
w000 Deland, Fla. $000d | WFHR Wiseonsin Raplds, KPST Preston. 1daho 250 WTWN St. Johnsbury, Vt. 1000
WGK 000d Wis. 5000 KE T Freston, 90 im0 1233 | WSTA Charlotte Amalie, V.1. 250
WAl G £0ud WSOY Deeatur, 1l 1000 | WKEY Covinglon, va. 1000
wOoM Ga. 500 1330—225.4 WIBE Heertn - 1000 WHAP Hopewell, Va. 1000
WO KARDous Ias G 1000d | s roS Seottsbors, Al 1000d | WioL Joliet, 1ii, 1000 | WJMA Orange, Va. 1909
WBRO Wayneshoro. Ga. 1o00d | WSS ."’ i 'A’-l L 3004 | WBIW Bedford, ind 1000 | KAGT Anacortes. Wash, 250
WBMK West Polnt. Ga.  1000d Kng Comony,. Ark. 300d| WTRC Elkhart, Ind. 1ogo | KGRS Pasco, Wash. 1000
KNUI Makawao, Hawail 1000 KLOM LWWIY. Ark, 10008 | WLBE Munele, 1 d. 1000 KAPA Raymond. Wash. 1000
KLIX Twin Fafls, Idsho 5000 | KLOM Lompoc, Cal. I Whos Chinton: tnds 1900| KMEL Wenatches. Wash. 250
WIFE Indianapolis, Ind. 5000 | KFAC Los Angeles, Calif, 5000 o o WHAR Clarksburg, W.Va. 1000
KDLS Perry, lowa 500d [ KLBS Los Banos, Calif, 500d | KCKN Kansas City, Kans. 1000d| wEpM Martinsburg, W. Va. 1000
KOKX Keokuk, lowa 1000d | KAHR Redding, Calif. 5000d | KSEK Pittsburg, Kans. 1000| wpMON Montgomery, W.Va. 250
KFLA Scott City, Kans. 500d | WARN Ft. Plerco, Fla, |'°°° el g"'""t't’- JRe: 'g““ WOVE Welehs W. Ve, 1000
WTTL Madisonviile. Ky, ~ 1000( WWABS Lakeland, Fla,  1000d| KEN L Frescott, Ariz. 10a30| WLDY Ladysmith, Wis. 1000
WDOC Prestonsburg, Ky.  5000d | WEBY Milton, Fla. bt LD [ 000d | WRIT Milwaukee. Wis. 1000d
KIKS Sulphur, La, 500d | WMEN Tallahassee. Fla.  5000d Y Richmond, Ky. KSGT Jackson, Wyo. 250
KUZN W. Monroe, La. 1000d | WMLT Dublin, Ga. 5000d | KVOB Bastrop, La. 2501 KYCN Wheatland, Wyo. 250
WLOB Portland, Maine od | WEAW Evanston, 111, 5000 | KRMD Shreveport, La. 1000 | kwOR Worland, Wyo. 1000
WORC Woreester, Mass. 5000 | WRAM Monmouth 1000d | WFAU Augusta, Maine 1000
WKNR Dearborn, Mich. 5000 WRRR Rockford, 111, 1000d| WHOU Houlton, Maine 10001 1350—222.1
WECW Traverse City. Mieh. 3000d | WURZ, Evsatiiie, (60, 300 | WNBH New Bodfores Mass. 1000| WIWT Demogolis. Ala. 8000
KRBI St Peter, Minn, "~ 1000d | k3 VC aterios, Towa WBRK Pittsfield, Mass. ~ 1000| WELB Elba, Ala. ~  1000d
WXXX Hattiesbura, Mitss, 1000d | (TR WIshE. fons. 53000 | WLEW Bad Axe, Mich. 1000 WGAD Gadsden. Ala 5000d
KFSB Joplin, Mo. 5000 | WYGQ Corbln, Ky. 1000d | WLAV Grand Rap., Mich, 1000 KLYD Bakersfieid. Caiif.  1000d
KEoT Furbury, Nebr 5004 | KvoL Lafayette, La. 5000 | WCSR Millsdale, Mich. = 1000] KCKC San Bernardino, Cal. 5000
WCAM Camdon.'N. 1, " 1000 | WASA Havre de Grace, Md. 5000d WMTE Manistes, Mich, Igsg KSRO Santa Rosa, Calif.
KARR Afiiociow. ois| WERD Walvam e ot VUGN WiTUeR B 1000 WARY Db e, AR
WYIP ML Klsto, N.Y.  50004| WLOL Minncagolls. Minn, 5000 WEXL Roval Oak. Mich 1000 | WINY Putnam. Conn. 10004
ca, N.Y. WIJPR Greenville, Miss. 1000| KVBR Brainerd, Minn, 1000 | WEZY Cocoa, Fla. 1000
WISE Asheville. N.C, 5000 ( wDAL Meridian, Miss. 1000d | KDLM Detrolt Lakes, Minn. 1000 WOCF Oade City. Fla. 1000d
WKTC Charlotte, N.C. 1000 KUKU Willow Springs, Mo. 1000d| WEVE Eveleth, Minn. 1000 | WCAI Ft. Myers, Fla. 1000d
WTIK Durham, N.C. 5000 KGAK Galiup. N.Mex, 5000| KROC Roehester, Minn, 1000 | WBSG Blackshear, Ga. 500d
KNOX Grand Forks, N.Dak, 5000' WEVD New York. N.Y. 5000° KWLM Wilimar, Minn. 1000' wWRWH Cleveland. Ga. 1000d
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WHITE'S Ke. Wave Length W.P.|Ke. Wave Length W.P.|Ke, Wave Length w.pP.
KWBA Baytown, Tex. 1000 | WAWZ Zarephath, N.f. 5000 | KSPA Santa Paula, Callf, 250
KRYS Corpus Christl, Tex. 1000| WFSR Bath, N.Y. 500d | KHOE Truekee, Calif, 1000
KXOL Ft. Worth, Tex. 5000 | WBNX New York, N,Y. 5000 { KUK1 Ukiah, Calif. 000
WBOB Galax, Va, 1000d | WLOS Asheville, N.C. 5000 KONG Visalia, Caiif. 1000
WHBG Harrisonburg, va, 5000d | WTDB Winston-Salem, N.C. 5000{ KRLN Canen Gity, Colo, 250
KFDR Grand Coules, Wash, 1000d | WWIZ Lorain, Ohio 500d | KDTA Oeita, Colo. 250
KMO Tacoma, Wash, $000 | WPKO Waverly, Ohio 1000d | KFTM Ft. Morgan. Colo. 250
WHIC Matawan, W.Va. 1000d | KSWD Lawton, Okia. 1000 KBZZ La Junta, Colo, 1000
" P WMOV Ravenswood, W.Va. 1000d| KMUS Muskogee, Dkla. 1000 | wSTC Stamlord. Conn. 1000
Ke. Wave Lengt! W.P.( WBAY Green Bay, Wis, 5000 | KBCH Oecean Lake, Oreg.  1000d [ WILI Willimantic, Conn. 1000
WISV Viroqua. Wis. 1000 | KSRV Dntario, Oreg. 50001 WFTL Ft. Lauderdale, Fla. 1000
WRPB Warner Robins. Ga, 5000d | WMNE Menomonle. Wis. 1000d | WACB Kittanning, Pa, 1000d | WIRA Ft. Pierce, Fla. 1000
KRLC Lewiston, [da.. KVRS Roek Springs, Wye. 1000| WMLP Mitten, Pa, 1000d | WNVE Ft. Walton Beh., Fla,
Clarkston, Wash. 5000d WAYZ Wayneshore, Pa, 1000d 1000d
WAAP Peoria, |II. 1000/ 1370—218.8 WNRI woonsoeket, R.I. 1000d | WRHC lacksonville, Fla. 2
WIBD Salem, Ill. 000d |\ o b Calera, Al 10004 | WAGS Bishopville, S.C.  1000d | WPRY Perry, Fla. 1000
wIDU Kokomo, Ind. 5000 KTPYA Brereaty A.r't. 5004 | WGUS N. Augusta, 8.C.  1000d| WTRR Sanford. Fla, 1080
KRNT Des Moines, lowa  5000) kU Freses cal 1000 | KOTA Rapid City. S.Dak. 5000 { WZRH Zephyr Hills, Fla. 250
KMAN Manhattan, Kans, 500d Kacy g‘"."”“- c.lil KFCB Redfield, S.Dak. 500d ( WCQS Alma, Ga, 1000
WLOU Louisville, Ky. 5000d | L 2E ¥ s:"‘j’- .c i 35000 | WYSH_Clinton, Tenn. 1000d | WSGC Elberton, Ga. 1000
WSMB New Orleans, La.  5000| L& Tolatose: i 1000d | WGMM Millington, Tenn.  500d ( WNEX Macon, Ga, 1000
WHMI Howell, Mich, 500 wxfu"x B ﬁ- 1. KJET Beaumont, Tex. 1000 WMGA Mouitrie, Ga, 1000
KDI10 Drtonville, Minn. 1000d Blounts i Fla, 500d| yBwpD Brownwood, Tex. 1000 | WCDH Newnan, Ga. 1000
WCMP Pine City, Minn.  1000d | WWKE Ocala, A 509“33 KCRM Crane, Tex, 1000d | W GSA Savannah, Ga, 1000
WKCU Corinth, Miss. wg&ki l;mm-‘o B, F'r'i o004 | KTSM El Paso, Tex 5000 [ KART Jerome. idaho 250
WKDZ Kosciusko, Miss,  5000d| W Joro Beach, Fla. | KMUL Muleshoe, Tex. 1000d | KRPL Moscow. Idaho 250
KCHR Charleston, Mo, 1000d | WBGR Jesup, an 99| KBOP' Pleasanton. Tex, 1000d | KSPT Sandpoint. 1daho 1000
KBRX 0'Neill. Nebr. 1000d | WFOR Manchester, Ga, 1000d | wgyg Rutiand, Vt. 5000 | WOWS Champaign, [il, 1000
WLNH Laconia. N.H. 5000d | WLOV Washington, Ga, 1000d | wMBG Richmond. Va. 5000 | wGiL Galnburr. i, 1000
WHWH Princeton, N._J. 5000 WPRC Lincoln, 1il. 1000d | KRKD Everett, wash. WROZ Evansviife, Ind. 1000
KABQ Albuquerque, N.M. 5000 | WTTS Bloomingten, ind.  5000| KPEG Spokane, wasn. d| WBAT Marion, Ind. 1000
WCBA Corning, N.Y. 1000d | WLTH Gary, Ind. 1000d (wMTD Hinton, W.Va. 1000d [ KCDG Centerville. 1a, 500
WRNY Rome, N.Y. 500d | KOTH Dubuque, lowa 5000 | wBEL Beloit, Wis. KVFD Fort Dodge, lowa 1000
WBMT Biack Mountain, N.C. 300d KGNO Dodge City, Kans. 5000 13 21 KVDE Emporia, Kans. 1000
WHIP Moll:resvilleéN.c. 1000d B Irol"c'-(.::'ieu o g“: 90—215.7 ‘m:ﬁ‘ Hays, Kans. 1000
WLLY Wiison, N.C. 2 » Ky. na, Ky.
KBMR Bismarck, N, D,  Sog0| WGOH Gravson. Ky. 5000d | WHMA Aaniston. Ala. 3000\ WIEL. Elizabethtown, Ky, 1000
WSLR Akron, D. so00 [ WTKY Tomokineville, Ky, 1000d | \ (o Rogers. Ark. 1000d | WFTG London, Ky. 250
WCSM Celina, Ohio 500d| KAPE Marksvills. La. 10000 [ KGER Long Beach, calif, 5000 | WFPR Hammond, La. 1000
WCHI Chillicsthe, Ohto  1000d| WDEA Ellsworth., Me. 00 ( KCEY Turloek, Calif, 5000) KADK Lake Charies, La, 1000
KRHD Duncan, Okia. 250 WMH| Braddoeks Hts., Md. 500d|  Zn) ) oCe < 5000d | WRDO Augusta. Maine  1000d
KTLQ Tahlequah, Okia. 1000d | WKIK Loonardtown, Md. ~1000d ) Lohp A emnel OOC 1000d | WIDE Biddeford, Maine 1000
KRVC Ashland, Dreg. 1000d( WEHN Grand Haven, Mich. 500d| F03 L, fon Pathe B0 10004 [ wwiN Baltimore, Md. 1000
WORK York. Pa. 5000 | KSUM_ Fairmont, Minn, 1000 | U 'SK Americus. Ga 50000 | WALE Fall River, Mass. 1000
WWBR Windber. Pa. 1000d | WMKT St. Paul, Minn. 300d | wiUs Chicago. 1il. " 5000 WLLH Lowell. Mass. 1000
WOAR Darlington, 8.C.  1000d| WMGD Canton, Miss. 1000d | £ i\ Fairfield, 1il. 1000 | WHMP Northampton, Mass. 1000
WGSW Greenwood, S.C. 1000d | KWRT Boonville, M 1000d | W icD Seymour, ind. 1000d | WKFR Battle Creek. Mich. 1000
WRKM Carthage, Tenn.  1000d | KCRV Caruthersvil 1000d | "N Clinton. lowa 1000d | WILB Detroit, Mich. 1000d
KCAR Clarksville, Tex, 500d | KXLF Butte, Mont, 5000\ 'X2C Des Moines. lowa 1000 | WHDF Houghton, Mich. 250
KTXJ Jasper, Tex. 1000d | KAWL York, Nebr, 500d |\ Sk Concordia. Kans, 5003 | WGON Munising, Mich. 250
KCOR San Antonlo. Tox. 5000 WFEA Manchester, N.H.  5000d |\, iy Albany, Ky. 1000d | WSAM Saginaw. Mich. 1000
WBLT Bedford. Va. 1000d | WELYV Elleaville, N.Y. 500 1 WKIC Hazard, Ky. 8000d | WSIM St. Joseph, Mich, 1000
WFLS Fredericksburg, Va. 1000d | WALK Patchogue, N.Y, 500d (W FRA Franklin, ta 500d | WTCM Traverse City, Mich. 1000
WNVA Norton, Va. 8000d | WSAY Rochester, N.Y. 8000 [ wWEGP Presque Isle, Me. 5000d | KEYL Long Prairie, Minn, 1000
WAVY Portsmouth, Va, 5000 ( WLTC Gastonia. N.C. S000d |\ ipw waynesville, Mo.  1000d | KMHL Marshall, Minn, 1000
WPOR Portage, Wis, 5000d | WTAB Tabor City, N.C. 00d | WCAT Orange. Mass. 1000d | WMIN Mrls.-St. Paul, Minn. 1000
. KFIM Grand Forks, N.D. 1000d WPLM Plymouth, Mass, WHLB Virginia, Minn. 1000
1360—220.4 WSPD Toledo. Ohio 8000 v WBIP Booneville. Miss. 250
WCER Charlotte. Mich. 5000d
WWWB Jasper, Ala, 1000d  KYYL Holdenville, Dkla,  500d(  XO'H Dyluth, Minn. WNAG Grenada. Miss. 1000
WLIQ Mobile, Ala, 5000d | KAST Astoria. Oreg. 1000 \grFO Owatonna, Minm. s00d | WFOR Hattiesburg, Miss. 1000
WMFC Monroeville, Ala,  1000d | WOTR Corry, Pa, 1000 w oA Gultport, Miss. 1000d | WIQS Jackson. Miss, 250
WELR Roanoke, Ala. 1000d ( WPAZ Pottstown. Pa. 100001 wQ(C Meridian, Miss. 5000d | WMBC Macon, Miss. 1000
KRUX Glendale, Ariz, 5000 W KMC Roaring Sprgs., Pa. 1000d | ('spw Waynesville, Mo, 1000d| KFRU Columbia, Mo, 1000
KLYR Ciarksville, Ark. 500d | WIVV Vieaues. P.R. 1000| K ENN Farmington, N.Mex. 5000| KICF Festus, Mo, 1000
KFFA Helena, Ark. 1000] WKFD Wiekford, R.I, 500d N.Me: KSIM Sikeston. Mo. 1000
KHOB Hobbs, X, 5000
KFIV Modesto, Cal. 5000| WDEF Chattanooga, Tenn. 5000 | WEGK poughkeepsie, N.Y. KTTS Springfield, Mo. 1000
KRCK Ridgecrest, Calif.  1000d | WDXE Lawrenseburg, Tenn. 1000d | w21y Riverhead. N.Y. 1000d | KDORG Deer Lodge. Mont. 250
KGB San Dlego, Callf, 5000 WRGS Rogersville, Tenn.  1000d |y c'a7 Syracuse. N. Y. 5000 | KXGN Glendive. Mont. 250
KDEY Boulder. Colo. 500d | KOKE Austin, Tex. 1000d | wEED Rocky Mount, N.C. 5000 KARR Great Falls, Mont, 1000
WDRC Hartford, Conn. 5000| KFRD Longview. Tex. 1000 | wADA Shelby, N.C. 1000 | KCOW Alliance, Nebr. 1000
wWO0BS lacksonville, Fla. 5000d | KPOS Post, Tex. 1000d (wyrM Troy, N.C. 500d | KLIN Lincoln, Neb. 1000
WKAT Miami Beach. Fla. 5000| KSDP Salt Lake City, Utah 1000d | ki pm Minot, N.Dak. 5000 | KBMI1 Henderson. Nev. 250
WINT Winter Haven. Fla, 1000d| WBTN Bennington, Vt. 1000d| woHP Beliefontaine, Dhio  500d | KWNA Winnemucea, Nev. 1000
WAZA Bainbridge. Ga. 1000d! WHEE Martinsville, va, 8000d | wmpPO Middieport- WBRL Berlin, N.H 250
WLAW Lawrenceville, Ga. 1000d | WIWS South Hiil, Va. 5o00d Pomeroy. 0. 5000d | WTSL Hanover, N.H. ,1000
WMAC Maetter, Ga. 500d | KPOR Quincy, Wash. 1000d | wEMJ Youngstown, Ohle = 5000 | WLTN Littieton. N.H. 250
WIYN Rome. Ga. 500d | WEIF Moundsville, W, Va. 1000d( KCRC Enid, Okla. 1000 | KTRC Santa Fe, N.M. 1000
WLBK DeKalb, 111, 1000d | WCCN Neilisville, Wis, 5000d | KSLM Salem, Oreg. 5000} KCHS Truth or Consequences,
WVMC mt. Carmel, lII. 800d | KYWO Cheyenne, Wyo. 1000 WLAN Lancaster, 5000 New Mexico 250
WGFA Watseka, Iii. 1000d| 1380._217.3 WRSC State Cellege, Pa,  1000d | KTNM Tucumeari, N.M. 1000
KHAK Cedar Rapids, lowa 1000d . WISA Isabella, P.’\_ i WOND Pleasantville, N.J. 1000
KRCB Council Bluffs, lowa WRAB Arab, Ala. 1000d| WHPB Belton, S.C 1000d | WABY Albany, N.Y. 1000
KXGI Ft. Madisen, lowa  1000d{ WGYV Greenville, Ala. 1000d | WCSC Charieston, S.C. 5000 | WYSL Buffale. N.Y. 000
KSCJ Sioux City, lowa 5000 KDXE N. Little Roek. Ark, 1000d| KJAM Madison, S.D, 5000d | WSLB Ogdensburg. N.Y. 1000
KBTO E| Dorado. Kans. 500d| KBVM Lancaster, Calif.  1000d | WTJIS Jackson, Tenn. WBMA Beaufort, N.C. 250
WFLW Monticello, Ky. 1000d| KGMS Sacramento, Callf. 1000 | KULP EI Campo. Tex. 500d | WGBG Greensboro. N.C. 1000
KOX| Mansfeld, La. 1000d | KSBW Salinas, Calif. 5000 KBEC Waxahachie. Tex. 500d W§"3 Raeford. N-Nc- :000
KVIM New Iberia, La. 1000d | KFLS walsenburg. Colo.  1000d| KLGN Logan, Utah | w L'Sc s&"ﬁ“‘"'- -C. lggg
KTLD Tallulah. La. 500d ( wAMS Wiimington, Del. WEAM Arlington, va, 5000 | WLSE Wallacs, N. C.
WEBB Baltimore, Md, 5000d W LIZ Lake Worth. Fla, 500d| WWOD Lynchburg, Va, 5000 | WHCC Waynesville. N.C. 1000
WLYN Lynn, Mass. 1000d | wQXQ Ormond Beh., Fla. 1000d | WKLP Keyser, W.Va. 1000d | WCNE Weldon, N.C. 1000d
WKYO Caro. Mich, 500d| wiLCY St. Petersburg, Fla, 5000| KBBD Yakima, wash, 1000 | KEYJ Jamestown, N.Dak. 1000
WKMI Kalamazoo, Mich. 5000 wAGK Ailierer gure- Eey WMAN Mansﬂeld.h Ohio u;ggs
KLRS Mountain Grove. Mo. 1000d| wsiz Ocilla, Ga. 50004 1400—214.2 :’PAK P°"'I"‘°'l‘l'l q %"‘('I" 1000
KWRY McCook, Nebr. 1000d| KPOI Honolilu, Hawall 5000 | WMSL Deeatur, Ala, 1000 | kW08 Bartiesville Okla. 1000
WNNI Newlon, N.J. 1000d | wwCM Brazil, Ind. 500d | WXAL Demopoils, Als.  1000d| K NNE Mool o e, 330
WWBZ Vineland, N.J. 1000 | wKJG Ft. Wayne, ind. 5000 | WFPA Ft. Payne. Ala. 1000 | KNRD Bottnoe Gomea. | reg. 10000
WKOP Binghamton, N.Y. 5000\ KCIM Carrell, lowa 10001 WILD Homewood, Ala, 1000 | i sy ,,‘,’,,,'3:, Ore. G Uy
WMNS Olean, N.Y. 1000d | KC11 washington, Jowa 500d | WiHD Dpelika, Ala. 1000| wEST Easton, Pa. 1000
WCHL Chapel Hill, N.C.  1000d|{ KUOL Fairway, Kan. 50001 KSEW Sitka. Alaska 250 | wET Erie. Pa, 1000
KEYZ Williston, N.D. 5000 | wMTA Central City. Ky,  300d | KCLF Clifton. Arlz. 250 | wFEC Harrisburg, Pa. 1000d
WSAI Cincinnatl, Ohio WWKY Winchester. Ky.  1000d | KIKJ Flagstaff, Ariz, 250 | W wWSF Loretto, Pa 250
WWOW Conneaut, Dhio 500d( wYNK Baton Rouge, La. 300d| KXIV Phoenix, Ariz. 000 | WiCK Seranton, Pa. 250
KULK Hillsboro. Oreg. 1000d| wKTJ Farmington, Me. 1000d| KTUC Tucsen. Ariz. 280 | wRAK Williamsport, P 1000
WMCK McKeesport, Pa, 3000 WTTH Port Huron, Mich.  1000| KVOY Yuma. Ariz. 2501 W07 Carolina, P. R. 2500
WPPA Pottsville, Pa, 5000( wPLB Greenville, Mich. 1000| KELD EI Dorado, Ark, 1000 Weos Columbla. S.C. 1000
WELP Easley, S.C. 1000d | KLIZ Brainerd. Minn, 5000 | KCLA Pine Bluff. Ark, 1000 WGTN G ot '§c 1000
WLCM Lancaster, S.C. 1000d| KAGE Winona, Mina. 1000| KWYN Wynne. Ark. 1000 N 00
WBLC Lenoir City, Tenn. WOLT Indianola. Miss. 500d | KPAT Berkeley, Calif, 1000 | WHCQ Spartanburg S.C. |
o. Tenn. 1000d] KWK 8t. Louis. Mo, 5000 | KREO Indio, Calif, 250 | WIZM_ Clarksville, Tenn. 1000
K illo, Tex, 500d{ KUVR Holdredge, Nebr. 500| KQMS Redding. Calif. 250 WHUB Cookeville, Tenn. 1000
KACT Andrews, Tex, 1000d! wBBX Portsmouth, N.H. 1000! KSLY San Luis Obispo, Cal. 250! WLSB Copperhill, Tenn. 1000
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Ke. Wave Length w.pP.
WGAP Maryville, Tonn. 1000d
WHAL Shelbyville, Tenn. 1000

KRUN Ballinger. Tex. 1000
KBYG Big Springs. Tex. 1000
KUNO Corpus Christi, Tex. 250
KILE nr. Galveston, Toex. 250
KGVL Greenvills, Tex. 1000
KEBE Jacksonville, Tex. 1000
KIUN Pecos, Tex. 1000
KEYE Perryton, Tex. 250
KVOP Plainview. Tex. 1000
KOWT Stamford, Tex. 1000
KTEM Temple, Tex. 1000
KTFS Texarkana. Tex. Pl
KVOU Uvalde. Tex. 250
KIXX Provo, Utah 50
WDOT Burlington, Vt, Linin
WINA Charlottesville, va. 1000
WHHYV Hillsville, Va, 1y
WHIH Portsmouth, Va. I

WHLF 8o, Boston, Va, [ ]
WINC Winchester, Va. 150
KEDO Longview, Wash. 250
KRSC Othello, Wash. 250
KTNT Tacoma, Wash. 1000
WBOY Clarkesburp, W.va. 1000
WRON Ronceverte, w.Va. 1000
WSPZ Spencer, W.Va. 1000
WKWK Wheeling. W.Va, 250

WBTH Williamson. W.Va., 1000
WATW Ashland, Wis. 1000
WBIZ Eau Claire, Wis. 1000
WDUZ Green Bay, Wis. 1000
WRIN Racine., Wis. 1000
WRDB Reedsburg. Wis. 1000
WRIG Wausau, Wis. 1000
KATI Casper, Wyo. 1000
KODI Cody, Wyo. 1000
1410—212.6

WUNI Moblle, Ala. 5000
WRCK Tuseumbla, Ala. 300d
KTCS Fort Smith, Ark, 1000
KERN Bakersfiald, Calif. 1000
KRML Carmel. f. 500d
KKOK Lompoe, Calif. 500d
KMYC Marysville, Calif. 5000
KCAL Redlands, Calif. d
KCOL Ft. Collins, Colo. 1000
WPOP Hartford, Conn. 5000
WDOV Dover, Del 5000
WMYR Fort Myers, Fla. 5000
WBIL Leesburg. Fla, 1000d
WONS Tallahasses, FI. 3000

WGRI Grifin, Ga. 1000d
WSNE Cummings. Ga. 1000d
WDAX McRae, Ga. 1000d
WLAQ R 1000
WRMN Elgin, 1000d
WTIM 1000d
WAZY Lafayett: 1000d
KGRN Grinne 500,

Ke. Wave Length

KSTN Stockton, Calif.

WLIS Old Saybrook, Conn.

WBRD Bradenton, Fla.

VIDBF Delray Beach, Fla.
WETH St. Auqustine, Fla.

WAVO Avondal

WRBL Columbus. Ga.

WPEH Louisvills, Ga.

WLET Toecoa, Ga.

KOLL Honolulu. Hawail

WIN| Murphysbore, 111,

WIMS Michigan City, Ind.

WOC Davenport, lowa

KJCK Junetwn Clty. Kans.

KULY Ulysses, Kans.

WTCR Ashland. Ky,

WHBN Harrodsburg, Ky.

WVIS Owensbore, Ky,

KPEL Lafayette, La.
WBSM New Bedford, Mass.

VIBEG Pittsfield, H.u.

WAMM Flint, Mich.

VIKPR Kalamazoo. Mich.

KTOE Mankato, Minn.

WSUH Oxford. Miss.

WQBC Vicksburg, Miss.

KBTN Neosho, Mo.

KOO0 Omaha, Nebr.

SYX Santa Rou. N.Mex.

LY Herkimer, N.Y.

. N.Y.

A Peekskill, N.Y.

YN Hlyodan. N.C,

8 S. Gastonia, N.C.

T Wilson, N.C.

K Cleveland. Ohio

NG Coos Bay. Oreg.

0J Coatesville. Pa.

ED DuBois. Pa.

UC Ponee, P

RE Cheraw. S.C.

B Erwin, Tenn.

SR Pulaski, Tenn.

YN Bonham, Tex.

RE Lufkin. Tex.

NB New Braunfels, Tex.

b3

rr>
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b3
z
-
€
»
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EP San Angelo, Tex.

R St. Albans. Vt.

DY Gloucester. Va.

CW Warrenton, Va.

IT1 Chehalis-Centralia.
Wash.

REN Renton, Wash.

KUJ walla Walla. Wash,

WPLY Plymouth, Wis.

1430—209.7

WFHK Pall City, Ala.
KHBM Monticello, Ark.
KAMP El Centro. Calif.
KARM Fresno. Callf.

EEEXXRXELEELEXRNEELEEEES
omo

x =
Sxof 0
o »?

d| KALI San Gabriel. Cal.

KLEM LeMars, | 1000d
KCLO Leavenworth, Kans.  5000d %’GABYA ss.:,:(':.é?::i %‘; 5
KWBB Wichita, Kans. 50001 Kos1 Aurora, Colo.
WLBJ Bowling Grun. Ky. WIll Homestead, Fla.
WHLN Harian, K 5000d | wiAK Lakeland. Flia.
KDBS Alexandria, Ln. 1000d ( wpPCF Panama City. Fla,
WDDW Haifway, Md. 1000d( wGFS Covington. Ga.
WHAG Halfway. Md. 1000d  WRCD Dalton, Ga.
WOKW Broskton, Mass, 1000d| wwGS Tifton, Ga.
WGRD Grand Rap., Mich. 1000d| wEgEF Highland Park, 11l
KLFD Litchfield, Mlnn. 500d | wCMY Ottawa. I,
KRWB Roseau, Minn. 1000 | w)RE Indianapolis, Ind.
WDSK Cieveland, Miss. 1000d | KASI Ames, lowa
WBKN Newton, Miss. 500d | KMRC Morgan City, La.
WNOP North Platte, Neb. 1000 { wNAV Annapolis, Md.
WHTG Alblﬂz Park- WTTT Amherst, Mass.
atontown, N.J. 500d | wiH|L Medford. Mass.
WDOE Dunkick, N.Y. 10001 w1ON lonia, Mich.
WELM Elmira, N.Y, 1000 WBREB Mt. Clemens, Mich.
WSET Glen Falls, N.Y. 1000d |\ 'AU Laurel. Miss
WOTT Watertown, N.Y. 5000) K AOL Carrollton. Mo.
WVCB Shallotte, N. C. WIL 8t. Louis, Mo,
WEGO Concord, N.C. 1000d | KRGI Grand Island. Nebr.
WSRC Durham, N.C. 1000d | wiNJR Newark. N.J.
WING Dayton. Ohio 00| KGFL Roswell, N.M.
KPAM Portland, Oreg. 5000d ( wENE Endieott, N Y.
WLSH Lansford, Pa, 5000d| wMNC Morganton, N.C
KQV Pittsburgh, Pa. 5000 | wp )8 Mt. Ollve, N.C.
WPCC Clinton, S.C, 1000d | v X0 Roxboro, N.C.
WYMB Manning. S.C. 1000d| w FOB Fostoria, Ohio
WCMT Martin, Tenn. 1000d | wCLT Newark. Ohio
KBUD Athens, Tex. 1000d{ x ALV Alva, Okla.
KBAN Bowie, Tex. 500d| KEL) Tulsa, Okla.
KVLB Cleveland. Tex. KGAY Salem. Oreg.
KXIT Dalhart, Tex. §00d| wyAM Altoona, Pa,
KDOX Marshall, Tex. 5001 wNEL Caguas, P. R.
KRIG Odessa. Tex. ! WBLR Batesburg, 8.C.
KBAL San Saba. Tex. 500d | wATP Marion. S.C.
\l'(lw(\. Vhlettorl-. Tex. 50004 | WBUG Ridgeland, S.C.
AN ester. Vv KBRK Brookings. S. Dak.
Roanoke. Va. 5000d |  gyw Fountain City, Tenn.
WRDS 8, Charleston, W.Va. 1000d WENO Madison. Tenn.
WHKBH LaCrosse, Wis. 00 | wHER Memphis. Tenn.
KWYO Sheridan, Wyo. 1000 ksrg E.’:ﬁ""?"“r Tex.
L EE lewater, Tex.
1420—211.1 KCOH Houston, Tex.
WACT Tusealoosa. Ala §000d | KLO Ogden. Utah
KHFH Sierra Vista, Arlz 1000 WIVE Ashland, Va,
KPOC Pocahontas. Ark. 1000d ( WDIC Clincho, Va.
KRDO Colo. Sprgs., Colo. 1000| KBRC Mt. Vernon, Wash.

FEBRUARY-MARCH, 1966

¢ Estates, Ga.

W.P. [Kec. Wave Length W.P, | Kec. Wave Length w.P.
5000 | WEIR Welrten, W.Va. 1000| WANE Ft, Wayne, Ind. 1000
500d | WBEV Beaver Dam, Wis.  1000d | WXVW Jeffersonville, Ind. 250
1000 WASK Lafayette, Ind. 1000

5000d| 1440—208.2 ! I:ILAV(I)\VV Vcineonnl:s. lI.;ni.| |goo

100l wHHY Montgomery. Ale. 5000 | kY Y paaaar, Rameds. fa. 0
5000 [ KDOT Scottsdale, Ariz. 5000d | KwBW Hutchinson, Kans. 000
1000d | KHOG Fayetteville, Ark.  1000d | wTCO Campbellsville, Ky. 1000
5000d | KOKY Little Rock. Ark, 5000d | ww XL Manchester, Ky. 1000
5000| KVON Napa, Cal. 1000 | wpPAD Padueah, Ky. 1000

od | KPRO Rlverside, Calif. 1000 ( wLKS W. Liberty, Ky.

5000d | KCOY Santa Maria, Calif. 1000 kS1G Crowle: 1000
5000 | WBLS Bristol. Conn. 500d | KNOG Natehitoches. La. 1000
1000d| WABR Winter Park, Fla. 5000d | w NPS New Orleans, La. 250
1000d | WWCC Bremen, Ga, 1000d | wiLKN Lincoln, Me, 1000d

5000d ( WGIG Brunswick, Ga. 5000| wRKD Rockland, Maine 250
1000d | WRAJ Anna, 111 500d | wKTQ South Paris, Maine 1000
5000| WIOK Norm | WTBO Cumberland, Md. 1000
1000| WPRS Paris, 1000d | wMAS Springfield, Mass. 1000

WROK Rocktara. i $000 | WATZ Alnena Towmshin, 000

10000 | wPGW Portland. ind. 500d | WHTC Holland, Mien " " 1000
1000d | KCHE Cherokee. lowa §00d | wMiQ Iron Mtn., Mich 250
5000 KEW1 Topeka, Kans. WIBM Jackson, Mich, 1000
1000d | WCDS Glasgow. Ky. 1000d | wKLA Ludington, Mich, 1000
1000| WPDE Paris, Ky. WHLS Port Huron, Mich, 1000
500d| WEZJ Williamsburg, Ky.  1000d} KATE Albert Lea, Minn. 2850
1000d | KMLB Monroe, La. 5000 | KBUN Bemid]i, Minn. '
1000d | WIAB Westbrook, Me. 5000d | KBMW Wahpeton, N.D.-
1000d | WAAB Worcester, Mlu. 500 Breckinridge, Minn. 1000d

WBCM Bay City, Mich 1000 | WELY Ely, Minn. 1000

1000d | WDOW Dowagiac, Mich.  1000d KFAM St. Cloud, Minn, 1000

WCHB Inkster, Mich, 1000 ( WwROX Clarksdale, Miss. 1000

500d| KQRS Golden Valley. Minn. 5000d | wCJU Columbia, Miss. 250
1000| KEYL Long Prairie, Minn. 1 WIXN Jackson, Miss. 250
00| WHHT Lucedale, Miss. 1000d | WOKK Meridian, Miss. 1000

1000d | WSEL Pontotoe, Miss. WNAT Natchez, Miss, 250

5000 | WILK Asbury Park, N.J, 1000 | WROB West Point. Miss. 1000
WMVB Millville, N.J. 1000d | KFTW Fredericktown, Mo. 1000
o0 Bab: 1000d | WMBH Joplin, M 1000
oplin, 0.
arrens url. 0.
1000| WBLA Ellnbathtovn. N.C. 1000d | KWPM West Piains. Mo. 1000
50d{ WBUY Lexington. N.C. 0 | KXXL Bozeman, Mont. 1000
10/ KILO Grand Forks. N.D. 1900 | KUD! Great Falls, Mont. 1000

1000d| WHHH Waccen, Ohio GO | KXLL Missoula, Mont. 250
1000d | KMED Medford, Oreg, HU00 | KRBN Red Lodge, Mont. 1000
1000d | KOOL The Dalles, Orep. 1000 | KVCK Weif Point, Mont. 1000
1000d | WCOL Carbondale. Pa, Siblid | KWBE Beatrice. Nebr. 250
5000d | WNPV Lansdale. Pa. 50id | KONE Reno. Nev. 250

WGCB Red Lion. Pa. fopid | WK XL Coneord, N.H. 1000

1000d | WQOK Greenville. 8.C. Sl | WFPG Atlantie City, N.J. 1000
500d | WHHL Holly Hill. 8.C. 1000d | WCTC New Brunswick, N. ). 1000
5000 | WZYX Cowan. Tenn. 104004 | KRZY Albuguerque, N.M. 250
500d \'I(IFHDDAMAMech'vqu_i_ Tenn. gggg K(L)MX clayéon. N.Mex loggg

marillo, Tex. KOBE Las Cruces, N.Mex,
&5‘% (‘:)orntus cgmu Tex. 1000 \I'(IENM Por}nles N.Mex :000
enton, Tex. 3000
000d KGVL Greenville, Tex. 1000 | W I

19000 | KWEL Midiand, Tex 5000d | w
1000d | KETX Livingston, Tex. 5000d | WK
3000w KLY Blackstone, Va, 5000d | w KA
500d WHRN Herndon, Va. WAT
) KDNC Spokane, Wash 5000d | wGNC Gutnnll. N C. 1000

WHIS Bluefield, W.Va, 8000 | WIZS Henders N.C. 1000
500d WAJR Morgantown, W.Va., 50 WHKP Hendlnonvlllc. N.C. 1000
5000 WIPG Green Bay, Wis. 5000 ( WHIT New Bern. N.C. 1000

1450—206.8 Keea Ruony. L"B"ﬁ‘ G 1%
1000d P g ugby. N.Dal

1000d | WDONG Anniston, Ala, 1000 WTBO Cumberiand, O. 1000d

» WIJER Dover, Ohio ]
5000( wYAM Bessemer. Ala. 1000 wMOH Hamilton, Ohlo  1000d

1000d| wD1G Dothan, Ala. 1000 | w EC Sandusky, Ohio 1000
500d| WF1X Huntsville, Ala. 1000d | KWHW Altus, Okla. 1000
5000 WLAY Museie Shoals City, se, OKI: 1
1000d Alab: 10 KGFF Shawnee, Okla, 000
500d| KLAM Cordova, Alaskrotm® 000 | kSIw Woodvnrd Okla, 1000

KAWT n‘:)"u:l':" Y KORE Eugene, 0O rof. 1000

5000d | KNOT Prescott. Ariz. 1000 | T LY ﬂ‘ﬂ:.'.':af'f)’r'.o" 1000
5000d | KOLD Tucson, Ariz. 250 | KEPS Portiand ore % 250
5000d | KENA Mena, Ark. 260 P
500d | KIWH Camden. Ark. 1600d | W MO0 Erle, Pa. L0004
5000d( KYOR Blythe, Calil. I3 | WDAD (ndiana Pa. 1000
500d | KOWN Escondido. Calif. 250 | wpAM Pottsville, Pa. 1000

KPAL Palm Springs, Cal. 1000 | \wMPT So. Willlamsport, Pa. 250
5000 | KTIP Porterville, Calif. 1000 | WMAJ State Collsge Pa. 1000d
5000| KSOL San Francisco. Cal.  [G60 ate g8,

8000d| KVML Sonora, Calif. zs0 | WiPA Weshingten, Pa, 230
5000 | KVEN Ventura, Calit. 1060 | WRI W. Warwiek, 1. 1000
5000 | KAGR Yuba City, Calif, 1oa [ WASH Charleston, 8.C. 1o
1000d | KGIW Alamosa, Colo. 60 | WM nr'r"‘;""a- h'8.C. 1000
1000d | KYOU Greeley, Colo. toop | WMYS Myrtle Beath. 8.0. 1000
1000( WNAB Bridgeport, Conn. (nui | WHSE Hartsille S.C.© = 1008
500d| WILM Wilmington, Del.  iil S0 TR S s
500| WOL Washington, D. g | KYNT Yankton, 8. D. 1o

WWJB Brooksvilie. Fla. 25 | WEAS Athens. Temn. e

5000d | WMFJ Daytona Beach, Fla. 10| WMIS CIatianeses. Tean. 1000
1000| WSKP Miaml. Fla. 230 | WS Greenerille. Tomn. 250
5000 | WBSR Pensacola, Fla. tonn | WoME L’;‘If:" T 1000

5000d | WSPB Sarasota, Fla. Wbl | 3 NS Wurfreesbors. Te 1000
1000d | WSTU Stuart. 250 | KAYC Besumont Tex.™™ 1000
1000d | WTAL Tnllnhuue Fla. [T KBEN Carrl s‘ . T 250
1000d | WGPC Albany, Ga. tian | KBEN sarrire SPas. Tex. 2%
1000d| WEHF Cartersville, Ga. toog | KCT! Gonzales, Tex.

KMBL Junction. Tex. 250
"I‘gm aﬁ%’t, %‘","‘"'ha' |53H KCYL Lampasas. Tex. 250

1000d | WMVG Milledgeviite, Ga.  tnan | KMHT Macshall, Tex 1000
00d | WBYG Savannah, Ga, long KNET g 50
1000d | WVLD Valdosta, Ga, lann Palestine. Tex. uzm
5000 | KEEP Twin Falls, Idaho 1000 | KSNY Snyder, Tex.
1000d | WVON Cicero. 111, 1000 | KURA Moab, Utah 1000
1000d | WK EI Kewanee, 111, 500 | KEYY Provo, Utah 1000
5000 | WCVS Springfieid, 111 1000} KDXU St. George. Utah 250

107



WHITE'S Ke. Wave Length W.P. | Ke. Wave Length Ww.P.
KWVY waverly, lowa 1000d | wBBL Richmond, Va. 5000
KARE Atchison, Kans, 1000/ WLEE Richmond, va, 5000
KLIB Liberal, Kans, 500d | WBLU Salem, Va, 5000d
WSAC Fort Knox. Ky. 1000d| KFHA Lakewood Center,
KTODL Farmersville, La, 1000d wash. 1000d
KPLC Lake Charles, La, KVAN Camas, wash. 1000d
WLAM Lewiston, Mains WISM Madison, Wis, 00
- WIDY Salisbury. Md. 5000d | KRAE Cheyenne, Wyo, 1000d
K Wave Length  W.P. | WSRO Mentbormer: Mo 1000
c. ave Len P arlborough, Mass. 1000d
’ e M. Wi el L . 2w
nt, Mich, nn , Ala,
W SN OJEsrraRvL, 1000 | WKLZ Kalamazoo, Mich,  500d | WAIF Doeator, Ala: 1000
WTSA Brattisbore, Vt, 1000 0 Al
WFTR Front Royal, Va, 1000 | KANO Anoke. Minn, 1000d | WRL Lanntt.w .f’-l q o
WENZ Highiand Springs, va, 250| WCHI Brookhaven, Miss.  1000d . Point. Ga.
WREL Lexington, va, 1000 | WNAU New Albany, Miss, 500d( WHBB SoIMlh Alui |ggo
WMVA Martinsvilie, Va, 1000 KGHM Brookfield, Mo. 500d| KYCA rruco , Ariz. lzst‘l)
KBKW Aberdeen, Wash, 1000{ KTCB Maiden, Mo, 1000d .I((Qﬂ‘ .:mon. A{IL i
KCLX Colfax, wash. 1000 | WTYKO Ithaes, N.Y, 1000d o M?"'“A" 2 '258
KONP Port Angeles, Wash, 250 WPDM Potsdam, N.Y. 1000d kDRS P n, ool'z.'A{ 1200
KPUY Puyallup, Wash, WBIG Greensboro, N.C. 5000 KOTN P.n'Bul 1i‘ Rk. £
WPAR Parkersburg. W, Va. 1000 WPNC Plymouth. N.C. 1000d | KOTN Fine Bluff, Ark o0
KFIZ Fond du Lae. Wis, 250 | WYOE Spruce Pine, N.C.  1000d KWAC B:k:rsﬂold' colit, 1000
WDLB Marshfield, Wis. 1000| WOHD Toledo, Ohlo 1000 KPAS Banning, C: I". o 250
WPFP Park Falls, Wis. 1000( KVLH Pauls Valley, Okla,  250d KOWL. B.l']':u %:'.l alif. 1600
WRCO Richland Center, Wis. 1000| KVIN Vinita, Okla. 500d KICO Calexico. Calif 250
KBBS Buffalo, Wyo. 250 | KRAF Reedsport. Orag. 000 KRKC Kin c'ity Calif, 1000
KVOW Riverton, Wyo, 1000/ WSAN Allentown, Pa, 5000| AW L x' Tahge. Calit 250
WFAR Farroll, Pa. 1000d | Q- Lake T2 ant " 1000
1460-—205.4 WWML Portags, Pa. 300d| KBLF Red Blufi, Callf, 1000
WEMH Cullman, Als, s000d | WAXL Columbla, 8.C. 5000d| {5g" 5oty Barbara, Calit. 1000
WPNX Phenix City, Ala, 5000 | WGOO Georgetown, S, C, 500d KSYC Yreka, Calif, 1000
KZOT Marianna, Ark, 500| WEAG Alcoa, Tenn. 1000d KBOL Boulder, Colo. 1000
KCCL Paris. Ark. 500d { WVOL Berry Hill, Tenn. 5000 KGUG Gunnison, Colo. 250
KTYM Inglewood, Calif. 5000| KRBC Abilens, Tex. 30001 CMS Manitou Springs. Colo, 500
KDON Salinas. Calif. 5000 KDHN Dimmitt, Tox. 300d | WGLR Sterling. Colo. 250
KVRE Santa Rosa, Calif. 1000d| KWRD Henderson, Tex, 300d | U GGH Greenwich, Gonn. 250
KYSN Colo, Sprgs., Colo. 1000 KCNY San Marcos, Tex. 250d | WYRL Bradenton. Fla. 250
WBAR Bartow, Fla, 1000d | KELA Centralia. WIBS Deland. Fla. 1000
WZEP OcFuniak Springs, Chehalis, Wash. 5000d | g a Et, Pieree, Fla. 250
Florida 1000d [ KSEM Moses Lake, wash. 5000 oo |mmokalio, Fla, 250
WMBR lacksomyille. Fla.  3000) KAFS Mount Vernon, Wash. 300d |y gy ‘Biami Beach, Fla. 2350
wOYX Buford. Ga. 1000d | WWHY Huntingten, w.Va, 500 WSRA Milton. Fla. 1000
WPNX Columbus, Ga. 1000| WBZE Wheeling, W.Va, 5004 WPXE Starke, Fla. 250
WEMD Sun Vailey, Ida. 1000 WBKY West Bend, Wis.  1000d | o135 yortige ch ey 1000
WO v 1000d | KYWO Casner, Wyo. 5000| wsiR winter Haven, Fia. 500
xon, Bil, WMOG Brunswick, Ga. 1000
WRTL Rantoul, i, 250d | 1480—202.6 WMIM Gordele, Ga, 1000
WKAM Goshen. Ind. 1000 | wARI Abbeville, Ala, 1000d | wMRE Monroe, Ga, 1000d
WOCH North Vernon. Ind. 1000d ( wBTS Bridgeport, Ala, 1000d | wSFB Quitman, Ga, 250
KSO Des Moines. lowa 5000 | wiIX1 Irondale, Ala. 5000d | wSNT Sandersville, Ga. 500
KCRB Chanute, Kans. 1000d [ wABB Mobils, Ala. wSYL Sylvanla, Ga. 250
WRVK Mt. Vernon, Ky, 500d{ KHAT Phoenix, Ariz. 500 | wRLD W.Point, Ga.-
WAIL Baton Rouge. La, KGLU Safford, Ariz. 1000 Lanett, Ala. 250
KBSF Springhill, La. 1000d | KTHS Berryviile. Ark 1000 | KTOH Lihue. Hawaii 1000
WEMO Easton, Md. 1000 | KWUN Concord, Calif. 800d| KCID Caldwell, Idaho 1000
WBET Breckton, Mass, KYOS Merced. Calif. 5000 ( w KRO Cairo, 250
WBRN Big Rapids. Mich. 1000d ( KwiZ Santa Ana. Callf, 5000| wDAN Danvi I, 1000
WPON Pontias, Mich. 1000 KSEE Santa Maria, Calif. 1000 wAMV East 8t. Louis, 1il. 1000
KDWA Hastings, Minn, 1000d | KCMS Manitou Springs. Colo. 500 | wOPA Oak Park, ill. 1000
KDMA Montevideo, Mina, 1000( KPUB Pueble. Calo. 1000d| WZOE Princeton, 11i. 1000
WELZ Belzoni, Miss, 1000d | wSOR Windsor, Conn, 500d | wKBY Riehmond, Ind. 1000
WACY Moss Point, Miss, 1000d | WAPG Arecadia. Fla. 1000d | WNDU South Bend, Ind. 1000
KADY St, Charles. Mo, 0d | WGNE Panama Beach, Fla. 500d | KBUR Burlington. lowa 1000
KRNY Kearney, Nebr. 8000d | wXIV Windemere, Fila, 1000d| WOBQ Dubuque, lowa 1000
KENO Las Vegas, Nev. 1 WYZE Atlanta, Ga. 5000d | KBAB Indianola, ia. 500
WI1IZ Mt Holly, N.J. 5000d ( WRDW Augusta, Ga. 8000 KRIB Mason City. lowa 250
WOKO Albany, N.Y WGSB Geneva, Lil. 1000| KKAN Phillipsburg, Kans. 250
WVOX New Rochel N.Y. 500d|wJ 500d| KTOP Topeka, Kan, 1000
WHEC Rochester, g 5000 ( w . 1000 WFKY Frankfort, Ky. 1o00d
WFVG Fuquay Sprgs., N.C. 1000d | w 5 1000 { WKAY Glasgow, Ky, 1800
WRKB Kannapolis, N.C. 500d | K owa 500d | wOMI Owensboro, Ky, 160
WMMH Marshall, N.C. 500d | KBEA Mission, Kan. 1000 | wSiP Paintsville. Ky. L
WBNS Columbus, Ohlo §000| KLEO Wichita, Kans. 5000 | WIKC Bogalusa, La. (L]
WPVL Painesville, Ohio 500d | w KOA Hopkinsville. Ky. 1000d | KEUN Eunice. La. oG
KROW Dallas, Oreg. 5000d [ WNKY Neon, Ky. 1000d [ KCIL Houma, La. (1]
KELR E} Reno, Okla. 500| wTLO Somerset, Ky. 1000d | KRUS Ruston, La. [1E01]
WMBA Ambridge, Pa, 500d{ KCKW Jena, La, 500d | WPOR Portland, Maine [L2i01]
WCMB Harrisburg, Pa, 8000| KANV Jonesville, La. 500d [ wTVL waterville, Maine (I
WFBA San Sebastian, P.R. 500 | KIOE Shreveport, La. 1000d f WARK Hagerstown, Md ]
WBCU Union. S.C. 1000 | WSAR Fall River, Mass. 5000f WHAV Haverhill, Mass. 250
WIAK lackson, Tenn. 5000d| wMAX Grand Rapids. WMRC Milford. Mass. 000
WEEN Lafayette, Tenn, 1000d Mlch. 5000d| WTXL W. Springfield, Mass. 1000
KBRZ Freeport, Tex, 500d | wi10S Tawas City, Mieh, 1000d | wABJ Adrian, Mich 1000
KLLL Lubbock, Tex. 1000d ( wYS8I Ynsiiantl, Mich. 500d (WMON Midiand, Mich, 1000
WACO Waco. Tex. 1000 KAUS Austin, Minn. 1000 | WLRC Whitehall, Mich. 1000
WPRW Manassas, Va, 500d | weCP Carthage, Miss, 500d | KXRA Alexandria, Minn, 250
WRAD Radford. Va, KGCX Sidney. Mont, 5000| KOZY Grand Rapids. Minn. 230
WLPM Suffolk.Va. 8000d | KLMS Lincoin, Nebr. 1000 KLGR Redwd. Falis, Minn. (000
KYAC Kirkland. Wash, 5000d | KwEW Hobbs, N. Mex. 5000 | WLOX Biloxi. Miss. 1000
KIMA Yakima. Wash. 5000 wLEA Hornell. N.Y. 1000d | WCLD Cleveland, Miss. 1o
WBUC Buckhannon, W.Va, 5000d | wHOM New York. N.Y. 5000 WHOC Philadelphia, Miss, 102
WRAC Racine, Wis. 500d | WREM Remsen, N.Y. WTUP Tupelo. Miss. oon
WTMB Tomah, Wis. 1000d | wwWO K Charlotte, N.C. 5000 | WVIM Vieksburg. Miss. 334
0 WYRN Louisburg. N.C. 500d | KDMO Carthage. Mo. T
1470—204. WMSJ Syiva, N.C, 5000| KTTR Roila, Mo, 1300
WBLO Evergreen, Ala. 1000d | WHBC Canton, Ohlo 5000 | KDRO Sedalia, Mo. [T
1000d| WCIN Cincinnati, Ohlo 5000 KDBM Dillon, Mont. 1 a0
500d | WTRA Latrobe, Pa. 500d | KBON Omaha, Nebr, Fn)
5000d | WDAS Philadelphia. Pa. 5000| WEMJ Laconia. N.H. [
5000 | WISL Shamokin, Pa. 1000| WLDB Atlantie City, N. J. 1{ba
1000d | WSHP_ Shippensburg, Pa. 500d| KRSN Los Alamos, N.Mex. @0
WCWR T 8 Fia. 50008 KSOR Waiarton, 510" 1000d | WeSS Ameterdam N.Y. 1o
arpon Springs, Fla. a . 8,0. . N.Y.
& : 'h ‘n ¢ 000d | WIFC Jefferson City, Tenn. WBTA Batavia. N.Y, 260
1000d | WMQM_Memphis, Tenn, WKNY Kingston, N.Y. 10
1000 | WILE Smithville, Tenn, 1000d | WICY Malone, N.Y, 1600
WRGA Rome. Ga. 5000 | KBOX Oallas. Tex. 5000 | WDLC Port Jervis, N. Y. :UUH
WMPP Chicago Heights. 111, 1000d| KLVL Pasadena. Tex. 1000 ( WOLF Syracuse. N, Y. II.'l:::"
WMBD Peoria. 1l 5000 | KAPE San Antonio, Tex. 500d | wSSB Durham. N. C. i
WHUT Anderson. Ind. 1000d | KONI Spanish Fork, Utah 1000d { WFLB Fayetteville, N.C. toon
KTRI Sloux City, lows 5000 | WCFR Springfield, Vt, 1000d | WLOE Leaksville. N.C. 250

Ke. Wave Length w.P.
WRNB New Bern, N,C, 1000
WRMT Rocky Mount, N. C, 1000
WSTP Salisbury, N, C. 1000
WSVM Valdese, N.C. 1000
WHSL Wilmington, N.C. 250
KNDC Hettinger, N,O. 1000
KOVC Vvalley City. N. Osk. 1000
WBEX Chillleothe, Ohlo 1000
WIMO Cleveland Hohts., 0. 1000
WOHI E. Liverpool, Ohio 250
WMOA Maristta. Ohio 1000
WMRN Marion, Ohio

KWRW Guthris, Okla, 100
KBIX Muskogee, Okla, 1000
KBKR Baker. Oreg. 1000
KRNR Roseburg, Oreg. 1000
KBZY Salem. Oreg. 1000
WESB Bradford. Pa. 1000
WAZL Hazleton, Pa, 1000
WARD Johnstown. Pa, 1000
WGAL Lanecaster, Pa, 1000
WBCB Levittown, Pa, 1000
WMRF Lewiston, Pa, 1000
WMGW Meadville, Pa, 1000d
WNBT Welishoro, Pa. 1000
WSIB Beaufort, $.C. 100
WGCD Chester, S.C, 1000d
WMRB Greenville, S.C. 1000
KORN Mitechell. S.Dak. 1000
WOPI_Bristel. Tenn. 1000
WDXB Chattanooga. Tenn, 1000
WROL Fountain City, Tenn. 1000
WIJM Lewisburg, Tenn. 00
WDXL Lexington. Tenn. 1000
KNOW Austin, Tex. 250
KIBL Beeville, Tex. 250
KBST Big Spring, Tex. 1000
KHUZ Borger, Tex, 250
KNEL Brady., Tex. 250d
KSAM Huntsville, Tex, 250
KVOZ Laredo. Tex. 250
KZZN Littlefield. Teox. 1000
KPLT Paris, Tex. 1000
KGKB Tyler. Tex. 250
KVWC Vernon, Tex, 250
KVOG Ogden, Utah 1000
WKVT Brattioboro. Vt, 1000
WIKE Newport, Vt, 1000
WCVA Culpeper. Va, 1000
WVEC Hampton, Va, 1000
WAYB Waynesboro. Va. 1000
KBRO Bremerton, Wash, 1000
KLOG Kelso, Wash, 1000
KENE Toppenish, Wash. 1000
KTEL walla Walla, Wash, 250
WGKY Charleston. W.Va. 1000
WTCS Falemont. W.Va, 1000d
WLOH Prineeton. W, Va. 250
WSGB Sutton. W.Va. 1000
WGEZ Belolt, Wis. 1000d
WLCX LaCrosse, Wis. 1000
WIGM Medford, Wis. 1000
WOSH Oshkosh, Wwis. 1000
KIML Gllletts, wyo. 250
KLME Laramie, Wyo. 500
KRTR Thermopolis, Wyo. 250
KGOS Torrington, Wyo. 000
1500—199.9

WFMI Montgomery, Ala. 500d
KGMR Jacksonville. Ark. 1000d
KBLA Burbank, Calif. 10000
KXRX San Jose. Callf. 5000
WFIF Milford, Conn, 5000d

WTOP Washington. D.C.

WKIZ Key West, Fia.

WGUL New Port Richey, Fla. 250d
ws 1000d

THN Thomaston. Ga, 1000d

WPMB Vandalia, 1II, 250
WZBN Zion, INI.
WBRI Indianapoils, Ind. 5000d
WAYK Valparalso, Ind. 1000d
KWRG New Roads, La. 1000d
WVOC Battle Creek, Mich. 1000d
WIBK Detroit. Mich, 10000
KSTP Minneapolls-St. Paul,
Minn. 50000
KDFN Doniphan, Mo. 1000¢
WKER Pompton Lakes, N.I. 500
WKBX Winston-Salem, N.C.
000d
KOSG Pawhuska. Okla.
KPIR_Eugene, Ore, 10000d
WMNT Manatl, P.R. 250
WEAC Gafiney. §. C, 1000d
KWFA Merkie, Tox. 250d
KTXO0 Sherman. Tex, 250
KANI| Wharton, Tex. 500
1510—199.1
KALF Mesa. Arlz. 10000d
KASK Ontarlo, Cafif. 1000
KIRV Fresno. Cal. 500d
KTIM San Rafael. Calif. 1000d

KDKO Littieton, Cole, 1000

WNLC New London. Conn. 10000
WZZZ Boynton Beach. Fla.  1000d
WWBC Cocoa. F 250d

le.
WINU Highland. 101, 250d
WIRC Joliet, 1. 500d
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Ke. Wave Length w.p.| Ke. Wave Length W.P. |Ke. Wave Length w.P.|Ke. Wave Length w.P.
WKAI Macomb, 11, 1000d | WBTC Ulrichvilie, 0. 250 0 WPMP Paseagoula.Moss
KIFG lowa Falls, lowa 500d [ KWFS Eugene, Dre. 10004 | 1570—=191.1 Point, Mississippl 1000d
KANS Larned. Kan, 10006 | WRCP Philadelphia, Pa.  50000d | WCRL Oneonta, Ala. 1000d [ KCGM Columbia, Mo. 250d
WMEX Boston, Mass. 50000 | WPTS Pittston, Pa. 1000d | WRW) Seima, Ala. 5000d | KESM Eldorado Springs. Mo. 250d
WJCO Jackson, Mich. 5000d | WPME Punxsutawney, Pa, 1000d | KBRI Brinkley, Ark. 250d| KNIM Maryville, Mo, 250d
WLKM Three Rivers, Mich, 500 WADK Newport, R.I, 1000d | KBJT Fordyce, Ark. 250d | WNJH Hammonton, N.J. 250d
KCCV Independence, Mo. 1000d | WBFJ) Woodbury, Tenn. 500d | KRSA Alisal, Calif. 250d | WCRV Washinoton, N.J $00d
KTTT Columbus, Nebr, 500d | KCUL Ft. Worth, Tax. 50000d | KCVR Lodi. Cal, 5000d [ KLOS Albuquerque, N.M.  1000d
WRAN Oover, N.J. 1000 KGBC Galveston, Tex. 1000 | KACE Riverside, Calif. 1000d ( WPAC Patchogue, N.Y, 10000d
WJIC Salem. N.J. WRGM Richmond, Va. 10000 | KLOV Loveland. Colo. 250d | w2KY Albemarle, N.C. 250d
WBRW Browster. N.Y. 1000d | KBVU Bellevue. Wash, 1000 | WTWB Auburndale, Fla. 5000d | wKJK Granite Falls, N. C. 500d
WE:L (sirlumboro.cN.c. 1000d| WTKM Hartford, Wis. 500d | WFBF Fernandino Beach, Fll.600d wc;g (B)n:uol:'. N.%. : lm:
WB2B Selma. N. C. 500d w olumbus. Ohio
WPSL Monroevilie. Penn.  250d| 1550—193.5 WOKC Okedchobee, Fla. 1000 KLTR Bfackwell. Okia. 1000d
WLAC Nashville, Tenn. 50000 WJIOE ward Ridge, Fla. 250| WCDY Columbia, Pa. 500d
KCTX Childress, Tex. 250d | WAAY Huntsville, Ala, 5000d | WMES Ashburn, Ga. 1000d | weEND Ebensburg, Pa. 1000d
KABH Midland, Tex. 500d ( WMOO_Mobile, Ala. 50000d | WGHC Clayton, Ga. 1000d ( wANB Waynesburg, Pa. 250d
KMOO Mineola, Tex. 250d | KEIF_ Tueson, Ariz. 50000d) WAIA College Park, Ga. WORG Orangeburg, 8.C.  1000d
KROB Robstown, Tex. 500d | KXEX Fresno, Calif. 500d |[WGSR Millen, Ga. 250d | wBBR Travelers Rest, S.C. 500d
KSTV Stephenviile, Tex. 250d | KKHI San Fran., Calif.  10000| wOK2Z Alton, 111 1000d | wycL York, S.C. 250d
KGA Spokane. Wash, 50000 KOAB Arvada, Colo. 10000d | WFRL Freeport, 1l 5000d| wsKT Colonlal Village, Tenn. 250d
WAUK Waukesha, Wis.  10000d | WEXT W. Hartford, Conn. 1000d  WBEE Warvey, iil, s000d | WL Shelbyville. Tenn. 1000d
WRIZ Coral Gables, Fla. 10000d| WTAY Robinson. 111, 250d | wSKT South Knoxville, Tenn. 250
1520—197.4 WORT New Smyrna Beh., Fla. 250 | wILO Frankfort. Ind. 250d | KKAL Oenver City. Tex. 250d
WYOU Tampa. Fia. 10000d | WAWK Kendallville, Ind.  250d [ K GAF Galnesville. Tex 250d
KGHT Hollister, Calif. 800| WYNX Smyrna, Ga. ] WNUW New Albany. Ind. 100004 | K |RT Mission Tni ’ 1000d
KACY Port Hueneme, Calif. 10000 WJIL laeluonvn o. i1, $000d | KMCO Fairfield. lowa 50d | kTLY muk Tex 500d
WTLN Apopka, Fla 5000d ( WCS) M 250d | KJF) Webster City. lowa  250d [ KWED Seguin. Tox 1000d
WGNP indian Rocks Beach. WPOF Corwlon- ind. 250d | KNOY Marysville, Kans. 250d | KBYP Sh'mro'ek -|-'“. 250d
Fla. 1000d | WCVL Crawfordsville, Ind, WKKS Vanceburs, Ky, 250d | KBGO Waro Te 1000
WIXX Oakland Park. Fla. (000d | WCTW New Castle. Ind. 250 | wABL Amite, Lo, 500d | WILA Oanviile, Va 1000d
ey Gueten, i, st wiay Sl 16T g ol Gawliote, i) WUy Pl Ve Sl
oves Parl eldon. lowa g .
WSVL Shelbyville, Ind.  1000| KEDD Dodge City, Kans. 1000d | & haE voinnsboro La. d950| WTTN watertown, Wis.  1000d
KSIB Creston, lowa 1000d | KNIC Winfield. Kan. 250d | wpEP Taunton., Mass 1000d | 1590--188.7
WRSL Stanford, Ky. 500d ( WIRV Irvine, Ky. 1000d [ wmi D Beverly, Mass. 500d 0
KXKW Lafayette, La. 1000 | WMSK Morganfield, Ky, 250d | WwO'EW westfiold, Mass. 1000d | WATM Atmore, Ala. 000d
WVOB Bel Air, Md. 250d ( WLUX Baton Rouge. La, 5000d( .\ Mpp Flint, Mich. 1000d | WBIB Centerville, Ala. 1000d
WKIR Muskegon His., Mich. KOKA Shreveport, La. 100001 U E'R Grand Rapid WVNA Tuscumbia, Ala. 5000
1000d | WSER Elkton, Md. 1000d TN D tehigan 1000d | KPBA Pine Bluff, Ark. 1000d
WYNZ Ypsilanti, Mich,  250d| WSHN Fremont, Mich.  1000d] .\, ) Gorden Valley. Minn. 1000d| KLIV 8an Joss, Cal, 5000d
KOLM Rochester. Minn. 1000d | WOK) Jackson, Miss. 50000 | o\ O e, Mise " 1000d | KUDU Ventura, Cal. 10000
KMPL Sikeston, Mo. WSAD Senatobia, Miss. 5000d |\ Ex Lexington. Me, 250d | KCIN Vietorville, Calif. 800d
WOSL Mocksville. N.C. 5000 | KBLR Bolivar, Mo 250| LLER Ameterdam. NoY 1000d | WBRY Waterbury, Conn. 5000
WSLT Ocean City-Somers KGMO Cape Girardeau, Mo, 5000d ( Loy o ‘o 0 Pn Y™ " joo0d | WOWY Clewiston, Fla. 500d
Pt., N. J. 1 KKJO 8t, Joseph. Mo, 50001 wBUZ Fredonls. N.Y 250d | WILZ St. Petersburg Beach.
KHIP Albuguerque, N.Mex. 500d [ KICS Hastings, Neb. 500d | W2 BC Riverhend. MY 1000d Florida 1000d
WKBW Bufialo, N.Y. WCGR Canadaiqua, 'N.Y. 250 WAPC Riverhead. N.¥. 300| WELE S, Oaytona Beh.
WEYI Mineola. N.'Y,  10000d| WBAZ Kingston, N.Y. G TR b ’ Fla. 1000d
WOSL Mocksville, N.C. WBVM Utica. N.Y, 1000| WNCA Stler CItY. N.C. . 1000 | wALG Albany. Ga, 1000
WBNO Bryan, Dhio 500d| WPXY Greenville, . C, A LEEOL 2504 | WLFA Lafayette, Ga. 5000d
WINW Canton. O 1000d | WNOM Raleign, H.C. 1000d | WEEH ek, OKI 2504| WTGA Thomaston, Ga, 500d
WKNT Kent, 0, 1000d (WTYN Tryon. N.C. 1000 Pryor. Okias - WNMP Evanston, I, 1000d
WTTO Toledo, O. 10004 | WPEG W inston-Salem, N.C, 1000d KO LSy praryokis 1000d | WAIK Galesburg, il 5000d
KOMA Okla. City. Okla.  50000| KQWB Fargo. N.O. 5000d rarssthGrove.JOISe. WGEE Indianapolls. Ind.  5000d
KYMN Oregon City, Ore. 10000 | WOLR Delaware, Dhio 500d | KOHU Hermiston, Oreg. 1000d WPCD Mt. Vernon. Ind '500d
WCHE West Chester, Pa, 2501 KMAD Madill, Okls, 250| WPGM Danville, Penn.  1000d | BC G0 Tae, EOFRIC: T0G 1000
WRAI Rio Piedras. P. B, 250| KREK Sapulpa, Okla. 500d | WBUX Ooylestown. Pa.  3000d| \ JicR’ Groat Bend. Kans, 5000
WTGR Myrtle Beach. S.C. WLOA Braddock. Pa. 1000d | WQTW Latrobe, Pa, 1000d | LLBN Lebanon, Ky 1000d
WBHT Brownsville, Tenn.  250d { WTTC Towanda, Pa, $304| WFGN Gaffney. S.C. 250d | BEUL white Castle, La.  1000d
WIOD Elizabethton, Tenn. 1000d| WKFE J.;I:‘e:‘.‘l‘l.lr s.c. lom W ‘°°"r":'°g-c3-°- 10538| WETT Qeean City, Md. 1000
ville. s 3.0, ¢ 3
1530—196.1 WTHB N. Augusta, 8.C.  1000d| WHLP Centervills, Tenn,  f000d | WTVE ‘,’“‘";’"g,-""m-h o]
KCAN Canyon, Tex. 1000| WCLE Cleveland. Tenn, 1000d S ot Helon Mteh. " 500d
WLCB Moulton, Ala. 1000d | KWBC Navasota, Tex. 250d | WTRB Ripley, Tenn, onod | WMIG St Helen. ks,
WCTR Chostertown, Mo. 1530 | WKYE Bristol, Tenn. 1000d | KZOL Farwell, Tex. 250d o WL Minn. 1000d
KCAT Pine Bluff, Ark 250d | WPTN Cookeville. Tenn. 250d) KVLG La Grange, Tex. 250d | W UN Jackson. Miss. * 5000
KTMN Trumann, Ark. 250d | w TPt Cookville, Tenn. 250d | KTER Terrell, Tex. 250d | ey D:x ter. Mo, 1000d
KFBK Sacramento. Calif. WKPT Kingsport, Tenn.  10000d | WSWV Pennington Gap. Va. 1000d| Lo pc’ Kansas City. Mo, wo“
KRYT Colorade Springs. KCOM Comanehe, Tex. 250d | WYTI Roeky Mount, Va, 1000d | ko' Rolla. Mo. . 1000d
olo. 1000d | KWIC Salt Lake City, Utah WEER Warrenton. Va. 1000d | L onrn ‘Nashua, N.H 5000
WENG Englewood, Fia. 1000 10000d | WAPL Apoleton, Wis, 1000d | \gRA Pmnno'ld N.J 500d
pa L T e e v, v, B8 o0 PG A, T
. Kan. irginia Beach, Va. * Hel
KWLA Many. La. 1000d | WXVA Chitestownw.va. “S00q| 1580—189.2 U [FIg e o
WCTR Chestertown. Md. 250d [ KOQT Bellingham, Wash.  1000d | WEYY Talladega, Ala. 1000d| o Salamancs N.Y.  5000d
WRPM Poplarville. Miss. 1000d| KGAR Vancouver, Wash.  1000d KYND Tempe, Ariz. 50000 [ \wE'SL Cherryville, N.C. 500d
WTHM Lapeer. Mich. 5000d ( WMIR Lake Geneva, Wis. PCA Marked Tree, Ark. 50d | wVOE Chadburn, N.C, 1000
WERX Wyoming, Mieh. 500d | wMAD Madison, Wis. 5000d KFDF Van Buren, Ark. 1000d | W NCT Greenville, N. C 500
KSMM Shakopee. Minn. 500d KMRE Anderson, Cal. 1000d WNDOS High Point. N.C. 1000d
KMAM Butler, Mo, 250/ 1560—192.3 KW/iEgMecced (Callr: 300d| UAKR Akron, Ohlo 5000
KLOL Lincoln. Neb. 00d KDOAY Santa Monica, Cal. 500 WSRW Nlll’:; (ghlo 500d
WCKY Cincinnati, Ohio 50000 | WAGC Centre. Ala. 1000d KHUM Santa Rosa, Calif.  S00d; #3 M s ‘;;“- Dkia 5004
WMBT Shenandoah, Pa. 50d  KBIB Monette, Ark. 250d | KPIK Colorado Sprgs., Colo. 5000d ENTIII"‘MI("O b 1000
wUPR Utuado. P.R. 1000d | KPMC Bakersfield. Cllll. 10000 ws cmttaehooehu Fla. 1000d a;IULM c“"“"’" Pra‘.' 1000d
KGTN Georgetown, Tex.  1000d{ K1QS Willows, Calif 250d L Ft Lauderdale, Fla. 10000 WaL M ~Arneeio. ve. 5000
KGBT Harlingen, Tex 50000 | WBYS Cantan, [I1. 2504 WVGT Mount Dora, Fla. 1000d w::g Ch.s"t'or"‘r’u 9. Pa. 00
KCLR Ralls, Tex. 1000d | WYAK Pacli, Ind, 250d | WCCF Punta Gorda, Fla.  1000d| Wt “ointoh: P8, o
WQVA Quantico, Va. 250 WRIN Rensselaer. Ind. 230d | wCLS Columbus, Ga. 1000 | W R e 1 000
KCHY Cheyenne, Wy. 10000 .lzggll g:lul':;lal I?(I:"‘h. lowa lgg‘(.)d WLB: En:tmm:ilclc SMI: WABV Abbeville. sc 10004
. . ainesviile. Ga. ‘
1540—195.0 250d | WKIG_Glenville, Ga. 1000d | WACA Camden, S.C. G
KPOL Los Angeles, Calif. Jo00 | WK KD Aurers. i1, 230¢ | WSHC Colliarville, Tenn,  500d
WBSR Pensacola, Fla. 1000 | wBBA Pittsield. Iil. 250d | WISO Jonesboro, Tenn. 5000d
WOGA Sylvester, Ga. 250d | wKID Urb W, 250d| WOBL Springfield. Tenn,  1000d
WSMI Litehfield. 111 1000¢ | LTI Macon, Mo WCNB cr .“'v e, Ind 250d | KGAS Carthage. Tex. 1000d
WBNL Boonville. Ind. 250d | WQXR New York. N.Y, 50000 wjya sqﬂ.’{'ﬂ’?ah"ln':l' 1000d | KERC Eastiand, Tex. 500d
WADM Oecatur. Ind. WTNS Coshocton. Ohio 1000d | wamw ashn on. Ind. 250d | KINT EI Paso, Tex. 1000d
WLOI LaPorte, Ind. 250d { wCNW Hamilton, O. 1000d [ /oY ity g“ ' 0d o B 5000
KXEL Waterloo, lowa 50000/ WT0D Telede. Ohin soond | KGHA Gharles City. lowa  500d] KYOK Houston. Tex.
KNEX McPherson. Kans. 250d | KwCO Chickasha. Okla. 1000 o0’ D“IMM Iy owa 500 KCBO Lubbock, Tex. 1000
KLKC Parsons. Kans, 250d | wRS) Bayamon, P,R. 3000 WRXNU enison. fowa 000 KBUS Mexla, Tex. $00d
WOON Wheaton, Md. 1000( WAGL Laneaster. S. C.  1000d [ WAXU Goorgetown, Ky.  10000d| k100 Sinton, Tex. 1000
WMRR Marshall. Mich. 250d [ wWGM Nashville, Tenn. 10000d [ W 2l v B¢ ':' bt 2504| W1SZ Glen Burnie, Md. 500
WLEF Greenwood. Miss, 1000d | wBOL Bolivar, Tenm, 250 rineeton, Ky, 250d| WRGM Richmond. Va. 5000d
KBXM Kennett. Mo. 250d [ kCAD Abilens. Tex s00d | KLUV Haynesville, La. KLFF Mead. Wash. 1000d
wers é,‘.‘;:{:,’m"""c 30000 | KHBR Milisboro. Tex. 2500 | LY, LnKe Charl e L oad. 1009 KETO Seattle, Wash. 5000d
WIFM Elkin, N.'c. 1000d KGUL Port Lavaca. Tex. 500d 1 w)UD St, Johns, Mich. 1000d | WIXK New Richmond. Wis. 50004
WBCD Bucyrus, Ohio 800d | KHOK Hoauiam. Wash.  1000d [ KOOM Windom, Minn. 250d | WSWW Platteville, Wis. 5000
WABQ Cleveland. Onio 1000d | WGLB Port Washington, Wis. WAMY Amory, Miss. 5000d | WTRW Two Rivers, Wis.  1000d
WNID Niles. Ohio 500d 250d | WESY Leland, Miss. 1000l WAWA West Allis, wis. 1000d
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WHITE'S Ke. Wave Length W.P.|Ke. Wave Length W.P.
KUBA Yuba City, Calif. 5000 | WEINX Rockvilte, Md. 1000
KLAK Lakewood, Colo. 50001 wBOS Brooktine, Mass. 5000

WKEN Dover, Del. 500d| WTYM East Longmeadow,
WHKTX Atlantic Beaeh, Fia. 1000d Mass.  5000d
WKWF Key West, Fila. 500| WAAM Ann Arbor, Mich. 5000
WHEW Riviera Beach, Fla. 1000{ WTRU Muskegon, Mich, 5000
WPRY Wauchula, Fia. 500d | WKDL Cisrksdale. Miss. 1000d
WOKB Winter Garden, Fla. 5000d WFFF Columbla, Miss, 800d
WGKA Atlanta, Ga. KATZ St. Louis, Mo. 5000
WNGA Nashvilie, Ga. 000 KTTN Trenton. Mo. 500d
Ke. Wave Length W.P.|WCGO Chicago Hots., 1ll,  1000d| KNCY Nebraska City, Nebr, 500d
WMCW Harvard, 11l. 800d| KRFS Superior, Nebr. 500d
WBTO Linton, Ind. 500d ' WMCR Oneida. N.Y, 1000d
1600—187.5 WARU Peru, tnd. 1000d WLNG Sag Harbor, N.Y, 500
WEUP Huntsville, Ala. 5000d | KLGA Algona, lowa 5000d WXKW Troy, N.Y. 500d
WAPX MontSomery, Ala. 1000] KCRG Cedar Raplds, lowa 8000 WWRL Woodside. Y. 5000
KVI10 Cottonwood, Ariz. 1000d | KMDO Ft. Scott. Kans. 500d  WGIV Chariotte, N. c. moo

KXEW Tucson, Ariz. 1000| WSTL Eminence. Ky, 500d | WIDU Fayetteville. N.C.

KGKO Benton. Ark. 1000d | WKYF Greenville, Ky. WHVL Hendersonvilie, N.C. |000d
KGST Frano, c.l 5000d | KFNV Ferriday. La. 1000d | W F RC Heldlvllll N.C. 1000
WOW Pom Cai. 5000 | KLEB Golden Meadow, La. IOWd|WK8K . Jefterson. N.C.  1000d
KHER Sln(l lell, Callf, 800d| KLVI Vivian, La, 500d | KDAK Carrington, N.Dak.  500d

Ke. Wave Length
WAQI Ashtabula, Ohio 1000d

WBLY Snrlnuﬁeld Ohio 1000d
WTTF Tifin, Ohio 500d
KUSH cmhlnl Okla. 1000d
KASH Eugene, Ores, 5000
KOHI 8t. Helens, Ore. 1000d
WHOL Allentown, Pa, 500d
WHRY Elizabethtown, Pa, 500d
WBPR Bayamon, P.R. 1000
WFIS Fountain inn. S.C.  1000d
WFNL No. Augusta. S.C. 500d
WHBT Harriman, Tenn. 5000
WKBJ Milan, Tenn. 1000d
KBBB Borger, Tex. 500d
KBOR Brownsville. Tex, 1000
KWEL Midland, Tex. 1000d
KCFH Cuero. Tex. 500d
KMAE McKinney, Tex, 1000d
KOGT Orange, Tex. 1000
KBBC Centerville, Utah 1000d
WHLL Wheeling. W.Va, 5000d
WCWC Rigon, Wis, 501

Canadian AM Stations by Frequency

Canadian stations listed aiphabetically by call letters within groups.
d, operates daytime only: n, operates nighttime oaly. Wave length is given in meters.

Abbreviations :

Ke., frequency in kilocycles; W.P., power in watts;

Ke. Wave Length W.P.| Ke. Wave Length W.P.| Ke. Wave Length W.P.| Ke. Wave Length w.P,
540—555.5 630—475.9 850—352.7 980—305.9
CBK Regina. Sask. 50,000 | CFCO Chatham, Ont. 10,000d | CJJC Langley. B.C. 1.000 | CBY Quebee, Que. 5.000
CBT Grand Falls, Nfid. 10,000 1.000n | CKRD Red Deer, Alta. 10,000 | CFPL London. Ontario 10,600
CFCY Charlottetown, P.E.I. 5.000 1.000 0000
550—545.1 8“5? sEhdm:nto:. %Itn. I(I)ol;ggg CKVL Verdun, Que. ?ggggd gaé)“(' F;:m;borruah. Ont. lgg%
CFBR Sudbury, Ont. 1,000d erbrooke, Que. g ,000n ontreal, Que. X
CFNB Fredericton, N.B. 50002 CJET Smiths Falls. Ont. 5,000 | 860—348.6 CKNW New Westminster, 50,000
CHLN Trois.Rlvidres, Que. Iggggn gnac :ulnuvllln.a%nt. :-8008 CBH Hallfax, N.S. 10,000 | CKRM Regina, Sask. Ig.gggd
' elowna, B.C. o ! n
CKPG Prince George, B.C. 250 | <\ p¢ winnipeg, Man. 10,000 gnfﬂ( ﬁ;‘:ﬁi"ﬂ"d ‘B .C. '?,'888
560—525.4 640—468.5 CJBC Toronto, Ont. 50,000 | 990—302.8
CFOS Owen Sound. Ont. 1,000 , 900—333.1 CBW Winnipeg, Man. 50.000
CHCM Marystown, Nfid. 1,000 CBNO St"uhn - 19901 chmL Hamitton. ont. 5,000 ©BY Gorner Breok, Nfid. 10000
CHTK Prince Rupert, B.C. 1.3%?)'5 68 40.9 CHNO Sudbury, Ont. ul)ggg: 1000—299.8
250n | CHFA Edmonton, Alta. 5.000 o
CIKL Kirkland Lzke, Ont. 5,000 CHLO St. Thomas. Ont. 1,000 |CIBR Rimouski, Que. 10.000| CKBW Briduewater. N.S. 10,000
CKCN Sept-lles, Que. lg %gd gio: arlanl:'dlni:llh::ﬂ o000 B Prm:‘ ‘Albert, Sask. 10.000] 1010—296.9
CKNL Fort 8t. John, B.C. 1,000 2,500n | CKDR Dryden. Ont. 1:990d | CBR Calgary. Alta, 50,000
CKGB Timmins, Ont. 10,000 N CFRB Toronto, Ont. 50,000
570—526.0 CKDH Amherst, N.S, 1.000
690—434.5 CKTS Sherbrooke, Que. 1.000( y 050—285.5
gfé}: c?’rnardBlt'ook, Ngd. 5'60082 CBF Montreal, Que 50,000 CKJL St. Jérdme, Que. 1,000 5 oy ; A0 D6
d e 1.000n | €BU Vancouver, B.C. 10,000 | 910—329.5 gHUM {:,'-'o:m_r:),:tf' & 50.000
CKCQ Quesnel, B.C. 1,000 0—4 CJIC Sault Ste. Marie, Ont,
CKEK Cranbrook, B.C. 1,000 n 22.3 CBO Ottawa, Ont, 3.000 |o 000d
CFJC Kamloops, B.C. 10,000d
CFWH Whitehorse, Y.T. 1,000 CJSP Leamington, Ont. 1,000 1.000n 2,500n
CFRG Gravelbourg, Sask. 5.000d | CFSX Stephenville, Nfid. CINB North Battleford, Sask.
580—516.9 CKVM Ville-Marie, Que. 10,000d | cH RL Roberval. Qus. 1,000 10,000
CFRA Ottawa. Ont. 50.000d 1,000n | CJOV Drumhelier. Aita. 5.000 | CKSB St, Boniface, Man, 10,000
10,000n | CJOX Grand Bank, Nfid. 1,000| CKLY Lindsay, Ont. 1,000 1060—282.8
CHLC Hauterive, Que. 5,000d 0 329.9 o
2,500n | 730—410.7 920—329. CFCN Calgary, Alta, 10,000
CJFX Antigonish, N.S. 5.000| CJNR Blind River, Ont. 1,000 | CFRY Portage La Prairie, CJLR Quebee. Que. 10,000
CKPR Port Arthur. Oat. 50008 | SKAC Deanin, M 106004 | CICH Halifax, N 8. ™™ 05009 1070—280.2
«000n | CKDM Dauphin, Man. 3 alifax, N. y L
CKUA Edmonton, Alta, 10,000 4 an 5,000n ! 5.000
CKWW Windsor. Ont. 500 [ CKLG North Vancouver, B.C. CJCJ Woodstoek, N.B. 1,000 | CBA Sackville, N.B, 50,000
CKY Winnipeg, Man, 50.000 10,000 | CKCY Sauit Ste. Marie, Ont. CFAX Vietoria, B.C. 1,000
10,000d | CHOK Sarnia, Ont. 5,000d
590—508.2 740—405.2 CKNX Wingham. Ont 5'.'»00" 1.000n
CFAR Flin Flon, Man. 1,000| CBL Toronto. Ont. 50.000 Rt 2, 00d —
CKEY Toronto, Ont. 10.000d | CBX Edmonton. Alta. 50,000 (LT ::222 Llozyz7l.:ster Alte. 10,000
o n J— m » . !
CKRS Jonguiere, Que, 1.000 | 790—379.5 930 3?2'4
CFTK Terrace, B.C. 1.000 | co R Dartmouth, N.S. 5.000 | CFBC Saint John, N.B. lo.gggg 1090—275.1
VOCM St. John’s, Nfid.  10.000) ¢ oy Camrose, Aita, 10.000 | ¢jcA Edmonton. Alberta 10.000d | CHEC Lethbridge. Alta. 5,000
600—499.7 CKMR Newcastle, N.B. 1,000 .000n | CHRS St. Jean, Que. 10,000d
. CKSO Sudbury, Ont. 10.000d ¢ yoN St John's, Nfid. 10,000
CFCF Montreal, Que. 5.000 5.000n 1110—272.6
CFCH Callander, Ont. 10.000d | CHIC Brampton, Ont. 1,000d | 940—319.0 q 0
5.000n 500n GOrT ] CBD Saint John, N.B. 10,01
CFQC Saskatoon. Sask. 3,000 Montreal. Que, 50,000 | CFML Cornwall, Ont, 1,000d
CJOR Vancouver, B.C. 10,000 | 800—374.8 CIGX Yorkton, Sask. l?-ggg: CFT) Galt, Ont. 250d
CKCL Truro, N.S. 1,000 CFOB Fort Frances, Ont, I,gggd CJIB Vernon, B.C. '|_ooo 1130—265.3
o 4 n
81 9lc'7l 0 CHAB Moose Jaw, Sask. Io.sggd 950—315.6 CKwX Vancouver, B.C. 50,000
CHNC New Carlisle, Que, 10.000d 5.000n
5.900n | CHRC gue:ue,lnue. (0000 CKBB Barrie, Ont. 'gv°°°: 1140—263.0
. B D , Que, ,000d g
CKTE 81, Catharines, OnC 10,0000 | CILX Fort Wiltiam ont. 10.G00d AA0% | CHXL Cataary, Alta. o
CKTB St. Catharines, Ont, 10, o am. Ont. 10. —
L R I 50000 CKOK Penticton, B.C -3‘%3 9200 S Alt 10,000 1150—260.7
CKYL Peace River, Alta. 1,000 enticton, B.C. 8 CFAC Calgary, a, 3
500n | CHNS Halifax, N.S. 10.000 CHSJ 8aint John, N.B. Ig.goog:
620—483.6 CKLW Windsor, Ont. 50.000 | CKWS Kingston, Ont. 5.000| cxoc Hamilton, Ont. 5.000
CFCL Timmins, Ont. '°-?,38" VOWR St. John's, Nfid, 1,000 970—309.1 CKTR Trois-Riviéres, Que. ltl)oogd
5,000n *
CKCK Regina, Sask. 5,000 810—370.2 CKCH_ Hull, Que. 5,000 ( CKX Brandon, Man. 10.000d
CKCM Grand Falls. Nid. 10.000 | CHQR Calgary, Alta, 10,000 | CBZ Fredericton, N.B. 10,000 1,000n
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Ke. Wave Length W.P. | Ke. Wave Length W.P.| Ke. Wave Length w.p,
1170—256.3 1320—227.1 1470—204.0
CFNS Saskatoon, Sask, 1.000 c"sqms:.?“w"' B.C. 10,000 | CFOX Pointe Claire, Que, lo.mg
1220—245.8 oo LD b (e 100000 | cHOW watiand, ont. 1.000d
CIOC Lethbridge, Alta  10,000d [ CKEC New Glasgow, N.S,  5.000 0n
C155 Cormeatt, omtarte 510008 | EKKW Kitchener. Ont. 1,000 | C1QM Winnipeg. Man. 5,000
» Ontar o
CIRL Kenora, Ont, 1,000| 1340—223.7 1490—201.2
ictoria, B.C. 10.000 CFMR Fort Simpson, N.W.T, 25
CKCW Moneton. N.B. 10,000 | S8 Coose Bay, Nfid. - 10001 Ce oy oaton. ont, 100
CKSM Shawinigan. Que, 1.000 : ‘250n | CHYM Kitchenor, Ont. |g.m¢
o n
1220—245.8 ChAD Amavknife, N.W.T. 250| ckaD Middleton. N.S.  1:0000
CFBV 8mithers. B.C. 1,000d | CHRD Orummondville, Que. 250 250n
CFGR Gravelbourg, Sask ggg: S’rbsu'&"“‘:""'a"'s' §§3 GHEM Montmasny, Que. "'2’28:
o . uebee, .
CF KL Seheffervilie, Que. 250 | CKAR-1 ;."y s::nd. Dot. 250 | CFWB Campbell River, B.C. 250
z::: ::rt Ah::lhu:‘ ont, l-gﬁ% CKDX Woodstoek, Ont. I.ogg: 1500—199.9
urehill, Man. 0 CKAY D . B.C. 1,000
CKLD Thetford Mines, Que. 1,000d 135 222.1 o (Lh s
CKMP Midland. Dntari 250 | E10e gambroke, e 106 1510—199.1
and, Dntario awson Lreek, B.C, o
CKTK Kitimat, B.C. 1.000d | CILM Joliette. Que. 1,000 ‘;';:T T"l";"s"‘g" OO 00D
n|[CKEN Kentville, N.S. 1,000 0—
CKVD Val d°Or, Que. 1.000d . ont, X :
QG Am B |0 @i (O 10.000d | CHFI Toronto. Ont. 50.000
VOAR St. John's, Nfid. 100 1360—220.4 1550—193.5
1240—241.8 CKBC Bathurst. N.B, 10,000 | CBE Windsor, Ont. 10,000
CFLM La Tuque, Que. I.ggg= 1370—218.8 1560—192.3
ngAvFR cAI;botslo&d. B.C. ggg CFLV Valleyfield, Que, 1,000 | CFRS Simeos, Ont. 250d
abano. Que,
CIAV Port Alberni. 8.C.  1.000d 1380—217.3 1570—191.1
N | CFDA Victoriaville, Que, 1,000 ilia, Dnt, 5
CICS Stratford 500d| cKLC Kingston, Ont. 5,000 | CFOR Orittia. Dnt '?.m:
CIRW Summerside. P.E.I. 23on| CKPC Brantford, Ont. 10,000 [ CHUB Nanaimo. B.C. 10,000
CIWA Wawa, Ont, l.gOOd 1390—215.7 CKLM Montreal, Que. 10,000
500 0
CKWL williams Lake, B.C. 250 CKLN Nelson. B.C. 1.000 158 - 189.2
CKBS St. Hyacinthe, Que.  250| 1400—214.2 CBJ Chicoutimi, Que. 10,000
CKLS Ls Sarre. Que. 250 N 1600—187.5
125 239.9 CIFP Riviéredu Loup, Que. 10.000d o
0— . R 2500 | CJRN Niagara Falls. Ont. 10,000
CBOF Ottawa. Ont, 10,000 | CKCB Collingwood, Ont, 250
CHWO Oakville, Ont, 1.000d [ CKRN Rouyn. Que. 230
CHSM Steinbach, Man. 10,000 | CKSW Swift Current, Sask. 1.000d
CKBL Matane, Que, 10000 | 126 2500 | Short-Wave
5.000n — . CKCX Montreal, Que. 50,000
CKOM Saskatoon, Sask. 10.000 CFMB Montreal, Que. 10.000 5970
1260—238.0 CFUN Vancouver. B.C, 10.000
CFRN Edmonton, Alta. 50,000 CKSL London. Ont, 10,000 | CKCX Montreal, Que. 50,000
0 1420—211.1 5990
127 263.1 CIMT Chicoutimi, Que 1,000
CFGT St. Joseph d°Alma, Que. | CKPT Peterborough, Dnt.  1.000d c:;v Mostreatjdue: 0000
‘ s00n| 6005
CHAT Medicine Hat. Alta. 10,000
CHWK_Chilliwaek, B.C. 10,000 | 1430—209.7 CFCX Montreal. Que. 500
CICB Sydney, N.8. 10,000 | CKFH Toronto, Ont. 10,000d 6010
1280—234.2 1440—208.2 oo CICX Sydney, N.S. 1,000
CHIQ Hamilton, Ont. 5,000 . vaney. N.S. ’
CIMS Montreal, Que. 50.000 | CFCP Courtenay, B.C. 1,000 §030
CISL Estevan, Sask, 1,000 | CKPM Ottawa, Ont, 10,000
CKCV Quebec, Que, 10.000d CFVP Calgary, Alta. 100
5.000n | 1450-—206.8 6060
CBG Gander. Nfid. 250
1290—232.4 CFAB Windsor. N.S. 230 | CKCX Sackvilie, N.B. 50,000
CFAM Altona, Man, 10,000d | CFJR Brockville, Ont, 1,000d 070
30008 CHEF Granby, Que l%gg:; 607
1300—230.6 UG cab o o t ‘25% CFRX Torento, qm. 1,000
CBAF Moncton, N.B. 5,000 ourg-40n1, 100016080
CIME Regina, Sask. 1,000 | C/BM Causapscal. Que. |.ggg= CKFX Vancouver, B.C, 10
1310—228.9 1460—205.4 6090
CFGM Richmond Hill, Ont. lg:googd C10Y Gueiph, Ont. |g:ggg: CKCX Montreal, Que. 50,000
CHGB Ste-Anne-de-la- CKRB Ville St. Georges, Que. 6120
Pocatiere, Que. 5,000 10,000d
CKOY Ottawa, Ont. 50,000 5.000n | CKYT Montreal, Que. 50,000

Ke.

6130
CHNX Halifax, N.8.
8160

Wave Length

St. John’s, Nfid.
Vaneouver. B.C,
Montreal, Que.

CKCX
9585
CKLP
9610
CKCX
9625
CKYU
9630
CKCX
9655
CKYS
9710
CHLR
9740
CHFO Montreal, Que,
11,705

CKCX Montreat, Que.
11,720

CKCX Montreal. Que,

11,760
CKCX Montreal. Que.

11,900
CKCX Montreal, Que.
11,945
CKCX Monreal, Que,
15,105
CKUS Montreal, Que.
15,190
CKCX Montreal. Que,
15,255
CKSR Montreal, Que.

15,275
CKBR Maontreal, Que.

15,320
CKCX Montreal, Que.
17.710
CHSB Montréal, Que.
17,735
CHRX Montreal. Que.
17,820
CKCX Montreal, Que,
17.865
CHYS Montréal. Gue,
21,595
CKCX Montreal, Que.
21,600
CKCX Montreal. Que.
21,710
CKCX Montreal, Que.

Montreal, Que.

Montreal. Gue.

Montreal. Que.

Montreal, Que.

Montreal. Que,

Montreal, Que,

U. S. Commercial Television Stations by

U. 8. stations listed alphabetically by cities within state groups.

Location C.L. Chan.| Location C.L. Chan.
WSFA.TV 12
BirminghaﬁlLAnA’fﬂAAPl-Tv 13| Selma WKASSIX %
Deeat WRSLTY 23
atur -
Dathan wollTvY 4 ALASKA
orence - ]
Huntsville WAAY.TV 3) | Anchorage KEN 17V 2
WHNT-TV 19 u 0
Mobile WALA-TV 10| Fairbanks KFAR-TV 2
WKRG-TV 5| KTVF 11
Montgomery WCOV-TV 20| Juneau KINY-TV 8

FrrrUArY-MARCH, 1966

Territories and possessions follow states.

Location C.L. Chan.
ARIZONA

Nogales XHFA.TV 2
Phoenix KOOL-TV 10
KPHO.TV §

KTVK 3

KTAR-TV 12

Phoenix-Mesa KTAR.TV 12
Tueson KGUN.TV 9
KOLD-TV 13

KVOA.TV 4l

w.p,

300
500
50,000

50,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000

50,000

50,000
50,000

50,000

50,000

50,000

50,000
50,000

50,000

50,000
50,000
50,000
50,000

50,000

States
Chan., channel: C,L., call letters,
Location C.L. Chan.
Yuma KBLU-TV I8
KIVA 11

ARKANSAS

El Dorado-Monroe, La, KTVE 10
Ft, Smith KFSA-TV §
Joneshore KAIT-TV 8
Little Rock KARK-TV 4
KATV 7
KTHV 1)
111



WHITE'S Location C.L. Chan.
Albany WALB-TV (0
Atlanta WAII-TV 1|
WAGA-TV 5
wS8B-TV 2
Augusta 6
WRDW-TV 12
Columbus WRelgr-"ll'x 3
9
Location C.L. Chan. g""" \ ‘(,’,'4,(‘5” 13
avanna . 3
CALIFORNIA WTOC-TV 11
Bakersfield KBAK-TV 29
KERO-TV 23 HAWAII
KLYD-TV (7| Hilo KALU 11
Chieo HSL.TV (2 KHBC-TV 9
El Centro-Mexlcall XEM-TV 3 KHVO (3
Eureka 1IEM-TV 3| Honolulu KGMB-TV 9
KVIQ-TV 6 KHVHR-TV 4
Fresno KAIL 53 KO 2
KFRE.TV 30 KTRG-TV 13
KJ 7 | Wailuku KAL 7
KMJ-TV 24 KMAU-TV 3
Los Angeies KABKcéTg I; KMVI-TV 12
KHI-TV 8 IDAHO
KMEKX'iTV 34 | Boise KBOI.TV 27
KTVB
KNXT 2|{daho Falls KIO.TV 3
KPOL-TV 22 KIFI-TV 8
K}%c I? #c\:h}on KLEW.TV 3§
Oakland-San Franciseo KTVU 2 win Fails KNV
Rodding kcg:-n 7 ILLINOIS
Sacramento o
Sacramento kx;\( ;g Champaion v(”ccnlg Sg
Sallnas-Montersy  KSBW.TV 8| Chieaee WEENM-TVIR2
San Diego KFMB-TV 8 WCIU 26
KOGO-TV 10 WGN-TV 9
Tijuana-San Diego XETV 6 WMAQ-TV 5
XEWT.TV 12( panviile WICD 24
San Francisco KGO-TV 7(pgcatur WTVP 17
KRON 1% 3|Freeport-Rocktora WCEE-TV 23
San J KNTV 11 |Hacrisbure WSIL-TV 3
W LaSalle WEEQ.TV 35
8an Luls Obispe KSBY-TV 6| pmoiine WQAD-.TV 8
Santa Barbara KEYT 3ipaoria WTVH 19
Santa Maria 0Y-TV 12 WEEK-TV 25
Stockton-Sacramento KOVR 13 WMBD-TV 31
Visalia- (Fresno) KICU-TV 43 qyiney. Hannibai, Mo,
WGEM-TV (0
COLORADO Rockford WTVO 39
CeleradelSprines I;(DK]I."\II I.', Roek Island wng)&” ':
Denver KBTV 9| Springfield WwICS 20
KTV 7 INDIANA
KOA-TV 4 |Bloomington-indianapolis
Durango KREZ-TV 6 WTTV 4
Grand Junction KREX.-TV 5| Evansville WEHT S0
Montrose KREY-TV 10 WFIE-TV 14
Pueblo KOAA-TV § wIVw 7
Sterling KTVS 8 |Fort Wayne WAPtlzﬁ;X Iz.'I»
CONNECTICUT WKIG-TV 33
Rartford WHCT 18 Indianapolis WFBM-TV 6
WTIC-TV 3 WISH TV A
New Britain-Hartford Lafayette WFAM-TV Ilg
WHNB-TV 30| 5o rion WTAF.TV 3
New Haven- Hartford 5 |Muneie WLBC-TV 49
Y- TY 25 |South Bend WNDU-TV 16
Waterbury WATR-TV 20 WSBT.TV 22
South Bend- Elkhart wSJV 28
DELAWARE Terre Haute WTHI-TV (0
No Stations WTWO 2
DISTRICT OF COLUMBIA IOWA
. Ames-Des Moines WOI.TV 5
Washington YOO K-TY 2o |Codar Rapids KCRG-TV 8
AL-.TV 7|Cedar Rapids. Waterloo
WRC-TV WMT.-TV 2
WTOP.TV 9| Davenport WwWOC-TV 6
WTTG 5| Des Moines KRNT-TV 8
Fort Dod WROGTV 21
ort Dodge
FLORIDA Mason City KGLO-TV 3
Daytona Beach-Oriando Sioux City KTIV 4
WESH-TV 2 VIV 9
Ft. Myers WINK-TV (|| Waterloo-Cedar Rapids
Jacksonville WFGV?J-;¥ I% KWWL.-TV 2
Miami WCKT 7 KANSAS
WLBW-TV 10 |ension KTVC §
Orlando wDBo.TV ¢ Garden City B
Goodland KLOE-TV 10
Palm Beach WPTV 5
Panama Cit WIHG-TV 7 (}i‘r:ya.( Bend KC#; ;
Pensacola-Moblile, Ala. =~ —v s|Hutehinson.wichita ~ KTVH 12
Pittsburg-Joplin, Mo,
8t. Petersburg-Tampa KOAM-TV 7
Tallahassee Thomnvivlllfué‘l-.rv % | salina KSLN-TV 34
- WO Topeka WIBW-TV I3
8t. Potersburg-Tampa WETV. &lwichita KAI’('E-TV 0
WSUN.TV 38 [AALEAT O
VT e KENTUCKY
West Palm Beach WEAT-TV (2] Bowling Green WLTV 13

112

Location C.L. Chan.
Lexington WKYT.TV 27
WLEX-TV I8
Louisville WHAS-TV I
WAVE-TV 38
WLKY-TV 82
Newport WNOP-.TV 74
Paducah WPSD-TV 6
LOUVISIANA
Alexandria KALB.TV 5
Baton Rouge WAFB-TV 9
WBRZ 2
Lafayette KAT 3
KLFY-TV 10
Lake Charies KPLC.TV 2
Monroe KNOE-TV 8
New Orleans WwWDSU.TV 6
WWL.TV 4
WVUE (2
Shreveport KSLA-TV 12
KTAL.TV 6
Shreveport KTBS-TV 3
MAINE
Bangor WABI.TV 5
WLBZ-TV 2
Poland Spring WMTW.TV 8
Portland WCSH-TV 6
WGAN-TV (3
Presaue Isle WAGM-TV 8
MARYLAND
Baltimore WBAL-TV I
WIZ.TV 13
WMAR.-TV 2
WMET-TV 24
Salisbury WBOC-TV 16
MASSACHUSETTS
Adams wCDC {9
Boston WBZ-TV 4
WIHS-TV 38
WHDH-TV 5
WNAC-TV 7
Greenfield WRLP 32
Springfield WWLP 22
WHYN-TV 40
Worcester WIZB-TV (4
MICHIGAN
Bay City-Saginaw WNEM §
Cadillac-Traverse City WWTV 9
Cheboyoan WTOM-TV 4
Detroit WIBK.-TV 2
WWI.-TV 4
WKBD 50
WXYZ.TV 7
Detroit-Windsor CKLW-TV 9
Flint WIRT 12
Grand Rapids WZZM-TV 13
Grand Rapids- Kalamazoo
wOoO0D-TV 8
Kalamazoo WKZ0-TV 3
Lansing WIIM-TV 8
Lansing-Onondaga WILX-TV 10
Marquette LUC-TV 6
Saginaw-Bay City WKNX-TV 57
Sault Ste. Marie WWUP.TV 10
Traverse City WPBN-TV 7
MINNESOTA
Alexandria KCMT 7
Austin KMMT 6
Duluth-Superior, Wis.
KDAL.TV 3
WDSM.TV 6
Mankato KEYC-TV 12
Minneapolis-St. Paul
CCO-TV 4
KMSP-TV 9
WTCN-TV I
Rochester KROC-TV 10
St. Paul-Minnecapolis
KSTP-TV 5
Thief River Falls KNOX-TV 10
Walker KNMT 12
MISSISSIPPI
Blloxi WLOX-TV 13
Columbus WwWCBI-TV 4
Greenwood WABG-TV 6
Jackson WITV 12
WLBT 3
Laurel-Hattiesburg WDAM.TV 7
Meridian WTOK.TV 1l
Tupelo WTWV 9
MISSOURI
Cape Girardeau KFVS-TV (2
Columbia KOMU-TV 8
Hannibal-Quiney. 1.
KHQA.TV 7
Jefterson City KRCG 13
Joplin DE-TV 12
Kansas City KCMO-TV 5
WDAF-TV 4
KMBC-TV 9
Kirksvilie.Ottumwa, La.
KTVO 3
Poplar Bluff KPOB-TV 15
8t, Joseph KFEQ-TV 2

Location C.L. Chan.
St. Louis KMOX-TV 4
KSD-TV 5
KPLR-TV 11
KT 2
Sedalia KMOS-TV 6
Springfeld KTTS-TV 10
KY 3
MONTANA
Billings KULR.TV 8
KOOK-TV 2
Butte KXLF-TV 4
Glendive KXGN-TV 5
Great Falls KFBKB’;TV
Helena KBLL-TV |
Missoula KGVO-TV |
NEBRASKA
Albion HAL-TV 8
Grand Island KGIN-TV 11|
Hastings KHAS-TV 5
Hay Springs KDUH-TV 4
Hayes Center KHPL.TV |
Kearney-Holdrege KHOL.TV [
Lincoln KOLN-TV |
MeCook KOMC
North Platte KNOP-TV 2
Omaha KE 4
WOwW.-TV 6
KMTV 3
Seottsbluff-Gering - KSTF 10
NEVADA
Las Vepas KLAS-TV 8
KORK-TV 2
Reno KCRL 4
KOLO-TV 8
NEW HAMPSHIRE
Manchester WMUR-TV 9
NEW JERSEY
Burlington WKBS 48
Linden- Newark WNIU.TV 47
Wildwood WCMC-TV 40
NEW MEXICO
Albugquerque KGGM-TV 13
KOAT-TV 7
KOB-TV 4
Carlisbad KAVE-TV 6
Clovis KICA-TV 12
Roswell KSWS.TV 8
NEW YORK
Albany W-TEN (0
WAST 13
Binghamton WBIA-TV 34
WINR-TV 40
WNBF-TV 12
Buffalo WBEN-TV 4
WGR-TV 2
WKBW-TV 7
Carthage-Watertown
WCNY.TV 7
Eimira-Corning WSYE-TV (8
New York WABC.TV 7
WCBS-TV 2
WNBC.TV 4
WNEW.TV §
WOR.TV 9
WPIX It
Plattsburgh WHEV::P:I[\; ".';
Rochester o
h WOKR 13
WROC-TV 8
Schenectady WR 6
Syracuse WHEN.TV 5
WSYR-TV 8
WNYS.TV 9
Utiea WKTV 2
NORTH CAROLINA
Asheville WISE-TV 82
WLOS-TV (3
Charlette wBTvV 3
WSO0C-TV 8§
WCCB-TV 36
Durham- Raleigh WTVD (I
Greensboro WFMY.TV 2
Greenville WNCT-TV 9
High Peint WGHP-TV 8
New Bern WNBE-TV 12
Raleigh- Durham WRAL-TV 5
Washington WITN-TV 7?7
Wilming WECT 6
WAY 3
Winston-Salem WS8IS.TV 12
NORTH DAKOTA
Bismarek KFYR-TV 5
KXMB-TV 12
Dickinson KDIX-TV 2
Fargo KTHI-TV (I
WDAY-TV 6
Minot KMOT 10
KXMC-TV I8
Pembina KCND-TV 12
Valley City KXIB-TV 4
Williston KUMV.TV 8
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Location C.L. Chan.
OHIO
Akron WAKR-TV 49
Cincinnati WCPO-TV 9
WKRC-TV 12
WLW-T §
Cleveland WEWS 5§
WRCV.TV 3
Wiw.TV 8
Columbus WBNS-TV 10
wLwC 4
WTVN-TV 6
Dayton WHIO-TV 7
WKEF 22
. WLW-D 2
Lima WIMA-TV 38§
Steubenville-W heeling,
West Va, WSTV.TV 9
Toledo WSPD-TV I8
WTOL-TV 11
Youngstown WFMI-TV 21
WKBN-TV 27
WYTV 33
Zanesville WHIZ.TV I8
OKLAHOMA

Ada KTEN 10

Ardmore & Sherman-Denison,
Texas KXt 12
Lawton KSWO-TV 7
Oklahoma City KWTV 9
WKY.TV 4
KOCO-TV S
KKOR-TV 14
Tulsa KOTV 6
KV00.TV 2
KTUL.TV 8

OREGON

Coos Bay KCBY.-TV tI
Eugene KEZI-TV 9
KVAL-TV 138
Klamath Falls KOTI 2
LaGrande KTVR 13
Medford KTVM 5
KMED-TV 10
Portland KA 2
KGW-TV 8
KOIN-TV 6
KPTV 12
Roseburg KPIC 4

PENNSYLVANIA
Altoona WFBG-TV 10
Erie WICU.TV 12
WSEE 35
Harrisburg WHP-TV 2|
WTPA 27
Johnstown WIAC.TV 6
WARD-TV 56
Laneaster WGAL-TV 8
Lebanon WLYH-TV 15
Philadelphia WCAU-TV 10
WFIL.TV 8
WPHL-TV 12
Philadeiphia KYW-TV 3
WPHL.-TV 17

Location C.L. Chon. | Location C.L. Chan.
WIBF-TV 29| Big Spring KWAB-TV 4
Pittsburgh KDKA-TV 2| Bryan KBTX.TV 8
WIIC 11| Corpus Christi Kitl 3
WTAE 4 KRIS-TV &
Seranton WDAU.TV 22 KZTV 10
Scranton & Wilkes-Barre Dallas-Ft. Worth WFAA.TV 8
WNEP-TV 16 RLD-TV 4
RE.TV 28| El Paso KROD.TV 4
York WSBA-TV 43 KTSM.TV g
El Paso-luarez, Mex.Ké(E;-_}'x lg
RHODE ISLAND ooy 2
Providence WIAR-TV 10| Ft. Worth KTVT 11
X WPRO-TV 12| Ft. Worth-Dallas WBAP.TV 5
Providence (New Bedford. Harlingen KGBT-TV 4
Mass.) WTEV 6| Houston |'((¥gx;¥ :;
SOUTH CAROLINA KPRC.TV 2
. Laredo KGNS.TV 8
LED WAIMTY 43| Lubbok KCBD.TV 11
WCSC-TV 5 KLBK-TV I3
WUSN-TV 2| Lufkin KTRE-TV 9
WIS-TV 0| Midland & Odessa KMID-TV 2
WNOK-TV (9| Monahans KVKM-TV 9
WOLO-TV 25 | Odessa KOSA-TV 7
Florence WBTwW 13 ] Port Arthur-Beaumont
Greenville WFBC-TV 4 KPAC-TV 4
Spartanburg WSPA.TV 7| San Angelo KACE TV
San Antonio KENS.TV 5
SOUTH DAKOTA bkl &
Aberdeen XAB.TV 9 KONO-TV 2
Deadwood-Lead KDSJ-TV § KWEX-TV 41
Florence-Watertown KDLO.TV 3| Sweetwater-Abilene KPAR-TV 12
Mitchell KORN-TV 5| Temple-Waco KCEN-TV 6
Rapid City KOTA-TV 38/ Tyler-Longview KLTV 7
KRSD-TV 7| Waeo KWTX.TV 10
Reliance KPLO-TV 6| weslaco RGV-TV 5
Sioux Falls KELO-TV 11| wichita Falls KFDX-TV 3
KS00-TV.I8 KAUZ-TV 6
TENNESSEE UTAH
Chattanooga WDEF.TV 12 .
R?f% 3 Salt Lake City ch')((uTT\\/l 4
}a;kson city-Bristor. WO XTV 7 KSL.TV. 8
shnson City-Bristol.
Kingsport WIHL-TV 11 VERMONT
Knoxville V[%‘I;g-;& |g Burlington WCAX-TV 3
Memohis WIVK 26 VIRGINIA
emp!
; Bristol WCYB-TV 5
WHEA-TV 13| Hampton.Norfolk  WVEC.TV 13
Nashville WLAC.TV 5| Harrisonburg WSVA-TV 3
wSIX-TV 8 hwzhlb;aru-ﬂnnoh V‘II%XAR-'_II'_\\‘ Ig
o orfo o
TE SWSM w d Poﬁumwrtthh"w,olk-WAvv o 0
ewport News o
XA Richmond WRVA-TV (2
Abilene KRBC-TV 8 WTVR 6
Amarillo KFDA-TV 10| Richmond-Petersbur,
KGNC-TV 4 ‘lXEX-TV 8
KVIl 7| Roanoke wDBJ-TV 7
Austin KHFI-TV 42 WSLS.TV 10
KTBC.TV 7
Beaumont KEBMT 12 WASHINGTON
KFDM-TV 6| Bellingham KVOS.TV 12

Location C.L. Chan.
Paseo- Kennewick- Richland
KEPR-TV 19
Richland KNDU 25
Seattle KING-TV 5
KOMO-TV 4
KIRO-TV 7
Spokane XHQ-TV 6
KREM-TV 2
KXLY.TV 4
Tacoma-Seattle KTNT-TV 11
Tacoma KTVW I8
Yakima KIMA.TV 29
KN 23
WEST VIRGINIA
Bluefield WHIS-TV 6
Charleston WCHS-TV 8
Clarksburg WBOY-TV 12
Huntington-Charles WHTN-TV I3
WSAZ.TV 8
Oak Hill WOAY.TV 4
Parkersburg-Marietta, 0.
WTAP-TV IS
Weston wDTV §
Wheeling-Steubenville, 0.
WTRF-TV 7
WISCONSIN
Eau Claire WEAU-TV 13
Green Bay WBAY.TV 2
WFRV 5
WLUK-TV 11
La Crosse WKBT 8
Madison WISC-TV 3
WMTV |15
WKOW.TV 27
Milwaukee ISN-W 12
TMI. 4
wWITI-TV 8
WUHF 18
Wausau WSAU-TV 7
WYOMING
Casper KTWO-TV 2
Cheyenne KFBC-TV §
Riverton KWRB-TV 10
GUAM
Agana KUAM.TV 8
PUERTO RICO
Aguadilla-Mayaguez WOLE-TV 12
Caguas WKBM-TV 11
Mayaquez WORA-TV 5
WMGZ 16
Ponce WSUR-TV 9
WRIK-TV 7
wWPS! 14
San Juan WAPA.TV 4
WKAQ.TV 2
WRST 18
VIRGIN ISLANDS
Charlotte Amalie WBNB-TV 10

U. S. Educational Television Stations by States

Includes Non-Commercial Stations. U. S. Stations listed alphabetically by cities in state groups. Territories and possessions fellow states.
Abbreviations: Chan.. channef: C.L., call letters.

Location C.L. Chan.
ALABAMA
Birmingham wBIQ 10
Dozier wDia 2
Huntsville WHIQ 25
Mobile WElQ 42
Montgomery WAIQ 26

Mount Cheaha State Park
wcia 7
ARIZONA
Phoenix ! KAET 8
Tueson KUAT 6
CALIFORNIA
Los Angeles KCET 28
Redding KIXE-TV 9
Sacramento KVIE 6
San Bernardino KVCR-TV 24
8an Francisco KQED 9
San Jose KTEH 54
San Mateo KCSM-TV 14
COLORADO
Denver KRMA-TV 6
CONNECTICUT
Hartford WEDH 24
DELAWARE
Wilmingten WHYY-TV 12

FEBRUARY-MARCH, 1966

Location C.L. Chan.
DISTRICT OF COLUMBIA
Washington WETA-TV 26
FLORIDA
Gainesville WUFT 5
Jacksonville WICT 7
Miami WSEC-TV 17
WTHS.TV 2
Orlando WMFE-TV 24
Tallahassee WFSU-TV 11
Tampa-St. Petersburg
EDU 3
GEORGIA
Athens WGTV ‘8
Atlanta WETV 30
Chatsworth WCLP.TV 18
Columbus WISP.TV 28
Savannah WVAN.TV 9
Wayeross WXGA-TV 8
IDAHO
Moscow KUID-TV 12
ILLINOIS
Carbondale wSiU 8
Chicago WTTW 11
wWXXW 20
Urbana-Champaigh WiLL-TV 12

Location

IOWA
Des Moines KOPS.TV
KENTUCKY
Louisville WFPK-TV
LOUISIANA
New Orleans WYES-TV
MAINE
wWCB8
WMED-TV
Orono WMEB-TV
Presque Isle WMEM-TV
MASSACHUSETTS
Boston WGBH-TV

MICHIGAN

Detroit WTVS
Onondaga-East Lansing

Augusta
Calais

C.L. Chan.

15

wWMSB 10

University Center (Bay City)
WUCM.TV

MINNESOTA

Duluth WDSE-TV

St. Paul KTCI.TV

St. Paul-Minneapolis
KTCA.TV

8
17
2

Location C.L. Chan.
MISSOURI
Kansas City KCSD-TV (19
St. Louis KETC 9
NEBRASKA
Lexington KLNE-TV 3
Lineoln KUON-TV 12
NEW HAMPSHIRE
Durham WENH 11
NEW MEXICO
Albuquerque KNME-TV §
NEW YORK
Buffalo WNED-TV 17
New York WNDT (83
WNYC-TV 81
Schenectady WMHT 17
NORTH CAROLINA
Chapel Hill WUNC-TV 4
Charlotte WTVI 42
Columbia WUNB-TV 2
NORTH DAKOTA
Fargo KFME 13
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Location C.L. Chan.| Location C.L. Chan.| Location C.L. Chan.| Location C.L. Chan.
OHIO PENNSYLVANIA TEXAS WASHINGTON
Athens WOUB-TV 20| Allentown.Bethlehem Dallas-Ft. Worth KERA-TV 3 .
Bowling Green WBGU-TV 70 WLVT-TV 39 Houston KUHT 8 ;"‘";‘}‘“ ':(v(l:'?g 'R/I 13
Cincinnati WCET 48 [ Clearfield WPSX-TV 3| ubbock KTXT.TV 5 |Seattle - H
Cleveland WVIZ-TV 25 elafy Wi TE-TV 33 | Richardson KRET-TV 23 Lacoms WA b
olumbus -TV 34 . Antonio-Austin KLRN-TV 9
Newark w g | Pittsburgh WQED (83 San UL v Yakima KYVE.TV 47
Oxford meJs-;v 14 WQEX 16 UTAH
feleds WETE-TV 0|  SOUTH CAROLINA  [vLogan KUSU-TV 12 WISCONSIN
OKLAHOMA Charleston wiTV 7| 0Ogden chl(sd;"ll' '3 Madison WHA-TV 21
Okizhoma City KETA 13| Breenville WNTV 291 brove KBYU-TV 11| Milwaukee WHMVS 10
Tul K%nés-w Iz? SOUTH DAKOTA Salt Lake City KUED 7 WMVT 38
ulsa -
Vermillion KUSO-TV 2
OREGON VIRGINIA PUERTO RICO
TENNESSEE Hampten-Norfolk  WHRO.TY 13
Corvallis KOAC-TV 7 [ Memphis WKNO-TV 10| Portsmouth WYAH.TV 27 Mayaguez WiPM.TV 3
Portland KOAP-TV 10! Nashville WDCN-TV 2! Richmond WCVE-TV 23| 8an Juan WIPR-TV &
L] L] . . L] L]
Canadian Television Stations by Cities
Canadian stations listed alphabetically by cities. Abbreviations: Chan., channel: C.L.. call letters.
Location C.L. Chan.| Location C.L. Chan.| Location C.L. Chan.| Location C.L. Chan.
Adams Hill. B.C. CFCR-TV-8 1|| Edmonton, Alta. CFRN-TV 3| Mont Tremblant, Que. CBFT-1 (1| Saint John, N.B. CHS8J.TV 4
Alticane, Sask. CKBI-TV-1 10| Edmundston. N.B. CJBR-TV-I (3| Montreal. Que. CBF 2| Saimon Arm, B.C. CHBC-TV-4 9
Amherst. N.S. CICH-TV-3 8/ Edson, Alta, CFRN-TV-2 12| Montreal, Que. CBMT 6| Saskatoon, Sask. CFQC-TV 8
Antigonish, N.S, CFXU-TV 9| Elliot Lake, Ont. CKSO-TV-| 3| Montreal, Que. CFCF-TV 12| Sault Ste. Marle, Dnt. CJIC-TV 2
Argentia, N'ld. CJOX-TV 38| Enderby, B.C. CFEN-TV.l 5| Montreal. Que. CFTM-TV 10| Savona. B.C. CFCR.TV-7 8
Asheroft, B.C CFCR-TV.2 10| Enderby, B.C. CHBC-TV-5 72| Moose Jaw, Sask. CHAB-TV 4| Senneterre, Que. CKRN-TV.l 7
Atikokan, Ont, CBWCT-1 7| Estcourt, Que, CJES-TV.l 70| Moyie. B.C. CKVS.TV.l 5| Sheet Harbour. N.8. CBHT-4 ||
Baidy Mountain, Man, Falkland, B.C. CFWS-TV.l 5| Murdochville. P.Q.CKBL-TV-2 6| Shelburne. N.S. CBHT-2 8
KSS-TV 8| Flin Flon. Man. CBWBT 10| Murdoehville, P.Q. Sherbrooke. Que. CHLT-TV 7
Baie St. Paul, Que. Fort Franeis, Ont. CBWCT 5 CKMU-TV-1 3| Sioux Lookout, Ont. CBWAT-2 (2
CKRT-TV-l 13} Fort Fraser. B.C. CKPG-TV.3 6| Nakusp, B.C. CIJNP-TV.l 2| Smithers, B.C. CFTK-TV-2 5
Banff, Alta, CHCA-TV-2 10| Foxwarren. Man. CKX-TV-l ||| Nakusp, B.C. CJNP.TV.2 4| Sointula, B 5
CFCN-TV-2 8| Gaspe, Que, CHAU-TV-6 |0| Nass Camp (Near Lava Lake) Snuamhh. C. 7
Barrie, Dnt. CKVR-TV 3| Gaspe West, Que. (Bechervaise B.C. CFTK TV-6 5| St. John’s. Nfid. CBNT 8
Bayview. N.S. CICH-TV- 2 6 Mountain) CFGW.TV-1 6| Nelson. B.C. BUAT-I 9| St. John's. Nfid. CJON-TV 8
Bon Accord, N.B, CHSJ-TV.l 6| Goose Bay. Nfid. CFLA-TV 8| Newcastle, N.B. CKAM TV-l 7| S8te. Marguerite-Marie. Que.
Bonavista, Nfid. CJON-TV-Z 10| Grand Bank, Nfild. CJOX-TV-l 10| Newcastle Ridge, B.C. CHAU.TV-l 2
Boston Bar. B.C, CFCR-TV-9 5| Grand Falls, Nfid. CICN-TV 4 CFKB-TV.l 7]|St. Quentin, N.B. CHAU-TV.2 10
Brandon, Man, CKX-TV 5| Grande Prairie. Alta. CBXAT 10| New Glasgow, N.S.CFCY-TV-l 7| Ste. Roso du Dégelé, Que.
Brooks. Alta. CFCN-TV-3 9| Greenwater Lake, Sask. Nipawin, Sask. CKBI.TV-4 2 CKRT-TV-2
Burmls, Alta. cJLN Tv-3 8 CKBI-TV-8 4| North Battleford, Sask. Stephenviile, Nfid. CFSN-TV 8
Burnahy- B.C. HAN-TV 8( Halifax, N.S. CBHT 8 CKBI-TV.2 7| Stranraer, Sask. CFQC-TV-l §
Burns Lake, B.C. cFTK TV.3 2| Halifax. N.S. CJCH-TV 5| Oliver. B.C. CHBC-TV.3 8| Sturgeon Falls, Ont. CBFST 7
Calgary, Alta, CFCN-TV 4 Nlmll(on Ont CHCH-TV Il | Ottawa, Ont. CBOFT 9| Sudbury, Ont. CBFST-I 18
Calgary, Alta. CHCT-TV 2| Hixo CKPG-TV-l 10 Ottawa, Ont. CBOT 4| Sudbury, Ont. CKS0-TV 5§
Callander, Ont. CFCH.TV 10 Nuntsvlllc. ‘Ont. CKVR-TV-2 8| Ottawa, Ont. CJOH-TV I3 8wift Current, Sask, CJFB TV 5
Campbeliton, N.B. CKCD-TV 7| Invermere, B.C. CFWL.TV.l 6/[Parry Sound, Ont. CKVR.TV-1 11| Sydney, N.S. CB-TV 4
Canning, N.S. CJCH-TV.l 10| Inverness. N.S. CJCB.TV.l 6| Passmore, B.C. CHMS.TV.2 2| Temliseaming, Que. CBFST 2 12
Carleton, Que. CHAU-TV 5| Jonquiere. Que. CKRS-TV (2| Peace River. Alta. CBXAT-l 7| Temiseaming, Que, CJTK-TV-1 3§
Carlyle Lake, Sask. Kamloops, B.C. CFCR-TV 4| Peachland, B.C. CHPT.TV-l 5] Terrace, B.C. CFTK-TV 8
CKOS-TV-2 7| Kapuskasing, Ont. CBFOT-! (2| Pembroke. Ont. CHOV-TV 5| The Pas, Man, CBWBT-l1 7
Carrot Creek, Alta. Kapuskasing. Ont. CFCL-TV-3 3| Penticton, B.C. CHBC-TV-I 18] Timmins, Ont. CFCL-TV 6
CFRN-TV-l 9| Kearns, Ont. CFCL-TV.2 2| Perce, Que. CHAU.TV.5 2| Timmins, Ont. CBFOT 9
Castlegar, B.C. CBUAT-2 3| Kemano, B.C. CFTK.TV-5 2| Perrys, B.C. CHMS-TV-3 5 Toronto. Ont. CBLT 6
Celista, B.C. CHBC-TV-6 6{ Kelowna, B.C. CHBC-TV 2| Peterborough, Ont. CHEX.TV 12| Toronto, Ont. cFTO TV 8
Chandler. Que. CHAU-TV.4 7| Kenora. Ont. CBWAT 8| Pivot, Alta. CHAT.TV.l 4| Trail. B.C BUAT I1I
Charlottetown, P.E.I. Keremeos, B.C. CHKC.TV-l 5| Port Alfred, Que. CKRS-TV-1 9 Trols-Rlvlml Que. CKTM TV 13
CFCY-TV 13| Kildala. B.C. CFTK-TV-4 5| Port Arthur, Ont. CKPR-TV 2| Upsalquiteh Lake, N.B.
Chlcoutiml, P.Q. CJPM-TV 6| Kingston. Ont. CKWS.TV Il | Port Daniel, Que. CHAU.TV-3 10 CKAM-TV 12
Chilliwack, B.C. CHAN-TV.1 1l | Kitchener, Ont. CKCO-TV 13| Port Hardy. B.C. CFKB.TV-3 3| val D’Or, Que. CKRN-TV-2 8
Cheticamp, N.8. CBFCT 10| Kokish, B.C. CFKB-TV-2 Port Rexton, Nfid. CBNT-I 13 Val Marie, Sask. CJFB-TV-2 2
Chleoutimi, Que. CKR8.TV-2 2| Lethbridge. Alta. CJLH.TV 7] Prince Albert. Sask. CKBI-TV 5| Vancouver, B.C. CBUT 2
Churehill, Man. CHGH-TV 4] Lillooet, B.C. FCR-TV-I 11| Prince George, B.C. CKPG-TV 2| Vernon, B.C. CHBC-TV-2 7
Clearwater, B.C. CFCR-TV-10 2| Liverpool. N.S. CBHT-I 12| Princeton. B.C. CHGP-TV.) 5| Victoria, B.C. CHEK-TV 6
Clermont, Que. CFCV-TV-l 75| Lloydminster, Alta. CKSA-TV 21| Prince Rupert CFTK-TV.l 6] Ville Marie. Que. CKRN-TV-3 §
Clinton, B.C. CFCR-TV-4 9| London, Ont. CFPL-TV 10| Quebec. Que. CBVT |1 | Waterton Park, Alta.
Cloridorme, Que. CHAU-TV.8 6| Lumby, B.C. CHID-TV-I 5| Quebee. Que. CFCM-TV 4 CIWP-TV.l 12
Corner Brook, Nfid. CBYT 5| Magdalen Islands. Que. Quebec, Que, CKMI.TV 5| Westwold, B.C. CFWS-TV-2 12
Corner Brook, Nfld. CJON-TV-| 10 CBFCT-1 12 ] Quesnel. B.C. CFCR-TV-11 7| Whitecourt, Alta. cFRN-TV-l 7
Cornwall, Ont. CJSS-TV 8| Malakwa. B.C. CFFI-TV-1 5|Q . B. CKCQ-.TV.l 13| Willlams Lake, B.C.
Coronation. Alta, cNCA TV.2 10| Manicouagan, Que.CKHQ-TV-l 10| Red Lake, Ont. CBWAT-3 10 CFCR-TV.5 8
Courtenay, B.C. CBUT.I 9| Marquis, Sask. CKMJ.TV 7 Regina. Sask. CHRE-TV 9| Willow Bunch, Sask.
Colgate, Saskatchewan Matagami, Que. CKRN-TV-4 7/ pgagipa, Sask. CKCK-.TV 2 CKCK-TV-2 6
CKCK-TV-l 12| Matane. Que. CKBL-TV 9 ¥
Red Deer, Alta. CHCA.TV 6| Windsor, Ont. CKLW.TV 9
Cranbrook, B.C. CBYBT 10| Medicine Hat, Alta. CHAT-TV 6/ gi0 0 1" o0 CIBR.TV 3| Wingham. Ont CKNX.TV 8
Crescent Valley, B.C. Melita. Man. KX.TVe2 9 g ULl - HUCLELD (s :
CHMS.TV-1 5| Merritt. B.C. CFCR-TV.3 10| Riverhurst. Sask. CJFB.TV-3 10| Winnipeg, Man. CBWFT 3
Dawson Creek. B.C. CJDC-TV 5] Moncton. N.B. CBAFT 11 | Rivitre-au. Renard CHAU.TV-7 7| Winnlpeg, Man. CBWT 6
Deer Lake, Nfid. CBYAT 12| Moncton. N.B. CKCW-TV 2| Rivitre du Loup, Que. Winnipeg. Man, CIAY.TV 7
Orumheller, Alta. CFCN-TV-1 12| Mont Climont, Que. CKRT.TV 7| Wynyard, Sask. CKOS.TV-3 6
Drumheller. Alta, CHCT.TvV-l 8 CKBL-TV-1 1| Riviere du Loup, Que. Yorkton, Sask. CKOS-.TV 3
Oryden. Ontario CBWAT-I 9| Mont-Laurier. Que. CBFT-2 3 CKRT.TV.3 2| Yarmouth. N.S. CBHT-8 1}
Eastend, Sask. CIJFB-TV-1 2| Mount Timothy, B.C. Roberval, Que. CKRS.TV-3 8| Yuill Mountaln, Balfour, B.C.
Edmonton, Alta. CBXT § CFCR-TV.6 5! Rouyn. Que. CKRN-TV 4 CKBF-TV-l §
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World-Wide Short-Wave Stations

B The World-Wide Short Wave Stations
section 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
Rapio-TV EXPERIMENTER monitoring post
in New York City.

In our listings, a station or frequency
marked with an asterisk (*) indicates a non-
broadcast station or frequency. This might
include aeronautical, maritime, military, or
other type of transmission, either in regular
AM or single sideband (SSB). In instances
where many non-broadcast stations use the
same frequency, we have given you a clue
as to the type of stations to be found there,
rather than pin down only one station.

Let Us Know. Listeners are invited to
submit their loggings to us for publication
in the Shortwave section of White's Radio
Log. Be sure to include the following infor-
mation for each station you report: approxi-
mate frequency, callsign and/or station
name, city and country, and time heard in
Eastern Standard Time, 24 hour clock. Ad-
dress your reports to: DX CENTRAL,
White’s Radio Log, c/o Rapio-TV EXPERI-
MENTER, 505 Park Avenue, New York,
N. Y. 10022, U.S.A.

Time To Listen. All times shown in
White’s Radio Log are in the 24 hour EST

clock system. For example, 0800 is 8:00
AM EST, 1200 is noon EST, 1800 is 6 PM
EST, and so on. For conversion to other
time zones, subtract 1 hour for CST (0800
EST is 7 AM CST), 2 hours for MST, 3
hours for PST.

The following abbreviations are used in
our listings: BC—Broadcasting Company,
Corporation, or System; E—Emissora: R—
Radio or Radiodiffusion; V—Voice or Voz.

TNX. We are indebted to the following
DX’ers who added their loggings to those of
DX CENTRAL, the official Rapio-TV Ex-
PERIMENTER monitoring station in New
York City, to bring you this month’s listings:
John E. McLeod, Vancouver, B. C.

Richard Palandri, Melrose Pk., TII.
Julian M. Sienkiewicz, Brooklyn, N. Y,
Leonard Thomas, Jr., Orlando, Fla.
Thomas Kushaer, Elmhurst, N. Y,
Ralph Irace, Avon, Conn.

Harry Nechetsky, Valpariso, Fla.
Roger Camire, Manchester, N. H.
N. S. Jortner, New York, N. Y,
Dennis DiGalbe, Garfield, N. J.

Bob Neumann, West Chicago, Ill.
Donald Burns, Rego Park, N. Y,
Barry Firth, Lakeland, Fla.

Allan Bach, Allentown, Pa.

David Burstein, Bayside, N. Y.

Bill Wickersham, Detroit, Mich.

Sol Nussbaum, Brooklyn, N. Y.
Tom Kneitel, K2AES, New York, N, Y.
Kevin Shaw, Wilmington, Del.

E. F. Classen, Birmingham, Ala.
Frank Passage, Clifton, N. J.

John Day, Key West, Fla.

Larry Bauder, Oliver, B. C.

Dale Koby, Van Nuys, Calif.
Bradley Connors, Chevy Chase, Md.
Charles Heffernan, Auburn, Wash.
Larry Heaton, Weaver, Ala.

Gerald Clough, San Marcos, Tex.
Russell S. Stitzer, Bridgeville, Pa.
Harvey Brody, Far Rockaway, N. Y.

ke/s Call Name Location EST
3215 — R. Clb. de Lourenco Marques,
Mozambique Moz. 1100
3225 ELWA R.Village Monrovia, Liberia 1730
3245 YVKT R. Liberatador Caracas, Venez. 2200
3255 YVQL V. del Tigre Tigre, Venez. 0115
3260 — R.Clb. de Lourenco Marques,
Mozambique oz.' 16
— R. Dili Dili, Port. Timor 0800
— R. Naimey Naimey, Niger 1400
3270 — R. Cotonou Cotonou, Hahomey 1600
- Zambia BC Lusaka, Zambia 1700
3280 — Mali Sinico R. Maldive Is. 0700
3285 — Springbok R. Paradys, S. Africa 0008
3300 CR7BY R.Clb.de Lourenco Marques,
Mozambique oz1.
R. Belize Belize, Brit.
Honduras 2330
3316 — Sierra Leone BC Freetown, Sierra
Leone 1800
3326 — R. Nigeria Lagos, Nigeria 1730
3340 — R. Viloco Viloco, Bolivia 2200
—_ R. Uganda Kampala, Uganda 1400
3350 — R. Ghana Accra, Ghana 0035

FEBRUARY-MARCH, 1966

ke/s Call Name Location EST
334 — R. Ghana Accra, Ghana 1415
3380 — Malawi BC Blantyre, Malawi 0700
3390 HCOTI R. Saracoy Sto. Domingo,
Ecuador 0020
3395 — R. Nigeria Lagos, Nigeria 1730
3415 — Zambia BC Lusaka, Zambia 1600
3824 ZNF4VY ZNF4V Maseru, Basutoland 0530
3980 — V.of America Relay Munich, W,
ermany 2330
3995 — R. Comercial Sa da Bandeira,
Angola 1400
4705 HCEH3 R. Progresso Loja, Ecuador 2338
S. Vicente, Cape
4715 CR4AB R. Clb. Mindelo Verde Is. 1630
4734 HCEH3 R. Progresso Loja, Ecuador 1200
4755 ZYY3 R. Brasil Campina, Brazil 1840
4770 HCMX4 R. Cenit Portoviejo,
Ecuador 2230
4775 — R. Kabul Kabul, Afghanistan 0900
ZYR8I  R. Progresso Sao Paulo, Brazil 2100
4777 — R-TV Gabonaise Libreville, Gabon 0107
4785 — R. El. Pongo Tingo Maria, Peru 2315
4825 — R. Ghana Accra, Ghana 0035
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kels
4850

4861
4845

4870

Call

OAZ4T
CSA93

YVKP

4875 —

4880
4885
4890

4904
4908

4915 —

4916
4920

4968
4970
4973

4975
4985
5000

5010

5015
5025

8015

6025

116

HCPSS
HIBB

ZKIZA

HRNL
4vB

TIQ
HRRH

PCJ

[e]

pCJ

w6

OMOb

LOG

Name

R.Clb. de
Mozambique

R. Chanchamay

E. dos Azores

R. Trooical
V. de Esmeraldas

R. San Isidro

N. Nac. Espejo
R. Pioneira
Austratian BC

. Tchaidenne
hana
. del Atlantico

. Ghana
Trebol
Phnom Penh

Mogadiscio

Sabah
Rumbos
. Yaounde

Springbok R.
R. Ghana

R. Omdurman
Windw. I. BC

PR B PRV <O

R. Garoua
Thai TV
R. Malaysia

Ondas Canaris
V. de Papagayo

R. Bangui

. Maturin
. Raratonga

R

R

R. Malaysia

R. Sanaa

V. 32 onguras
R. Comerce

R. Prague

R. Phnom Penh
R. Casino

V. de Occidente
R. Nederland
Lybian 8C

Osterreichischen R.

R. Americas
R. Abidjan

R. Nederland
R. Nederland

R. Portugal
Der Suddeutsche

R. Moscow
Forces BC
R. Union

R. Havana

Deufsche Welle

Location

Lourenco Marques,

Mozamb.

La Merced, Peru
Ponta Delgada,

Azores
Caracas, Venezuela
Esmeraldas,

Ecuador
San Pedro,

Dom. Rep.
Quito, Ecuador
Piaui, Brazii
Port Moresby,

Austral.

Fort Lamy, Chad
Accra, Ghana
Puerto Cortez,

Honduras
Accra, Ghana
Zaruma, Ecuador
Phnom Penh,

Cambodia
Mogadusc:o

Somali
Jesselton, Sabah
Caracas, ‘Venez.
Yaounde,

Cameroon
Paradys, S. Africa
Accra, Ghana
Omdurman, Sudan
St. Georges,

Grenada
Garoua, Cameroon
8angkok, Thailand
Smgapore

Malaysia
Acugues, Ecuador
La Romana,

Dom. Rep
Ba;gul C. Afr

Venezuela
Raraton a,
Cook
Kuala Lumpur,
Malaysia
Sanaa, Yemen
San Jose, Bolivia
Tegucigalpa,
Honduras
Port-au-Prince,
Haiti
Prague,
Czechoslovakia
Phnom Penh,
Cambodia
Puerto Limon,
C. Rica
Santa Rosa.
Honduras
Hilversum,
Netherlands
Benghazi, Lybia
Vienna, Austria
Swan Island
Abidjan, lvory
Coast
Hilversum,
Netherlands
Hilversum
Netherlands
Lisbon, Portugal
Sfuffgarf, W,
Germany
Moscow, USSR
Athens, Greece
Port-au-Prince,
Haiti
Havana, Cuba
Stockholm, Sweden
Sofia, Bulgaria
Cologne,
Germany

EST

2330
2230

1715
1745

2300
1815
2355
2040
0545
0000
0035
2100
1500
2315
0400
2200
1805
2241
0045
0005
1415
2300
1600
1145
1800

0730
0630

2300

0030
1816

0330
0900
2207
2200

0600

0530
2115

0415
1605
1805
0430

500

0545

4v0O

HRME2
VLWe
DM
PRLY

6155 —

6156

6160

6165
8175

6180

CXAI3
CKZU
CKZN

XEww

ORU

6185 —

7135
7160

7165
7170
7185
72i5
7220
7235
7245
7260

7265
7285
7310
7335
7345

7380
7450
7620

9410
9483

HCJB

TICV
TIHBJ

GRM

ETLF

GRK

Name

R. Nac. de Peru
Der Suddeutsche

R. Luxembourg

Kaduna
Malaysia

R.

R.

R. Lumiere
R. Ghana
R. Union A
V. del Patio

Austral. BC
R. Nac. Espana
Deutsche Welle

R. Nacional

Osterreichischen R.

R. Carve
CKZU
CKZN

R. Tchaidenne
V. Amer. Latina
R. Malaysia

R. Repub.
Algerienne

R-TV Belge

R. Addis Ababa

R. Portugat

V. of the Andes
R.Clb. de
Mozambique
Bucharest

Atenas
. Reloj

. Tabriz
Tabriz

. Santa Isabel

Peking
Peking
Peking
Peking
Pekin%
Nac Espana
Swiss BC

R. Malaysia

PEPPRR PREOOPD

R. Prague
R. Prague

BBC
R. Mogadisgfo

R. Tehran
R. Mogadiscio

R. V. of Gospel
R. Francaise

BBC
R. Omdurman
R Abidjan

R. Bangui

R.A.L
Osterreichischen R.
R. Addis Ababa

Tirana
Warsaw
Budapest
Peking
Prague

PEPPm

R. Beirut

Mali Sinico R.
R. Peking

Kol Yisrael
BBC

R. Nac. Espana

Rap10-TV EXFERIMENTER

Location

Lima, Peru

Stuttgart, W.
German

Villa Louvigny,
Luxemb. .

Kaduna, Nigeria

Kuala Lumpur,
Malaysia

Les Cayes, Haiti

Accra, Ghana

Peru (?)

La Ceiba,
Honduras

Perth, Austral.

Madrid, Spain

Cologne, W,
Germany

Rio de Janeiro,
Brazi

Vienna, Austria

Montevideo,
Uruguay

Vancouver, B.C,,

Canada
St. Johns Nfld.,
Canada
Fort Lamy, Chad
Mexico City, Mex.
Kuala Lumpur,
Malaysia
Algiers, Algeria

Brussels, Belgium
Addis Ababa,

Ethiopia
Lisbon, Portugal
Quito, Ecuador
Lourenco Marques,

Mozamb.
Bucharest,

Rumania
Atenas, C. Rica
San Jose, C. Rica
Tabriz, lran
Tabriz, Iran
Budapesf Hungary
Sofia, Bulgaria
Santa Isabel,

Sp. Guines
Peking, China
Peking, China
Peking, China
Peking, China
Peking, China
Madrid, Spain
Berne, Switz.
Kuala Lumpur,

Malaysia
Prague,

Czechoslovakia
Prague,

Czechostovakia
London, England
Mogadnsc-o

Somali
Tehran, lran
Mogadiscio,

Somali
Addis Ababa,

Ethiopia
Noumea, New

Caledonia
London, England
Omdurman, Sudan
Abidjan, lvory

Coast
Ban?un Cemtr.,

Rome, Ifaly
Vienna, Austria
Addis Ababa
Ethiopia
Tirana, Albania
Warsaw, Poland
Budapest, Hungary
Peking, China
Prague,
Czechoslovakia
Beirut, Lebanon
Maldive Is.
Peking, China
Jerusalem, Israel
London, England
Madrid, Spain

2030
0300

1830
0000
2325

0615
1700
1815

1200
2115
0100

0030
1515
0400

1200
1830
0630
2235
1630

2000
1200
2130
1630
1330
2100
2010



Ke/s
9490

9505

1715
11720

1730
11785
11760

11765

Call

YOF2

CHOL
PCJ

ETLF

Name
R. Baku

H.N.B.I.
N.H.K.

R. Pragud
R. Belgrade

R. Omdurman
BBC

R. Ankara

V. of Denmark

Huna I'tha't Al
Kuwait

R. Havana

Swiss BC

R. New Zealand

R. Ulan Bator
Ghana BC

R. Nacional
R. Nacional

R. Australia

R.A.L

BBC Relay

V. of Indonesia
Vatican R.

R. Pres. Balmaceda
Deutsche Welle

R. Berlin Int'l.
Australian 8C
R. Norway

R. Pakistan

R. Berlin Int'l.
R. Sweden

Kol Yisrael

R. Aparaceida
Mali Sinico R.
V. of The Andes
Faro del Caribe
V. of Free Korea
Swiss BC

R. Cultural

Kol Yisrael
R. Kiev
R. Phnom Penh

R. Algiers

R. Nac. Espana
R. Tirana

R. Nederland

R-TV Congolaise
Kol Yisrael
Deutsche Welle

R. Portugal
R. Ankara

R. Nacional Espana

Osterreichischen R.
. Prague

Baku

Peking
Sofia
Peking
Pakistan
. Peyk-e Iran

de
Queztaltenango
Havana
. Sweden
Nacional

. Sofia
. Australia

of Indonesia
N.B.I.

. Canada
Nederland

V. of Gospel

Havana
Kishinev

® PR @ PPIS< PP PEm <PPRRE ®

Berlin Int'l.
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Location EST
Baku, Azerbajian

SSR 2145
Athena, Greece 0530
Tokyo, Japan 0605
Prague,

Czechoslovakia 0430
Belgrade,

Yugoslavia 2345
Omdurman, Sudan 2300
London, England 0030
Ankara, Turkey 1345
Copenhagen,

Denmark 1230
Kuwait 1340
Havana, Cuba 2000
Berne, Switzerland 2200
Wellington, N.Z. 0210
Ulan Bator,

Mongolia 0922
Accra, Ghana 0155
Tumbes, Peru 0750
San Salvador,

El Salv. 2020
Melbourne,

Australia 0215
Rome, Italy 1730
Limassol, Cyprus 1408

Djakarta, Indonesia 0430

Vatican Ci 0630
Santiago, Chile 2235
Cologne, W.

German 0545
Berlin, E. Germany 1215
Perth, Australia 0530
Oslo, Norway 2205
Karachi, Pakistan 1445
Berlin, E. Germany 1400
Stockholm, Sweden 0430
Jerusalem, Israel 1445
Aparaceic‘a, Brazil 1755
Maldive Is. 0200
Quito, Ecuador 0100
San Jose, C. Rica 2157
Seoul, Korea 1830
Berne, Switzerland 2015
Guatemala City,

Guat. 0855
Jerusalem, lsrael 1445
Kiev, USS 1932
Phnom Penh,

Cambodia | 0630
Algiers, Algeria 0800
Madrid, Spain 0030
Tirana, Albania 1830
Hilversum,

Netherlands 0100
Brazzaville, Congo 1452
Jerusalem, Israe 1330
Cologne, W.

Germany 1710
Lisbon, Portugal 2115
Ankara, Turkey 1345
Madrid, Spain 2000
Vienna, Austria 0100
Prague,

Czechoslovakia 2000
Baku, Azerbajian

SSR
Peking, China 1700
Sofia, Bulgaria 1830
Peking, China 1630
Karachi, Pakistan 1345
8:Iandesﬁne) 1250

ueztaltenango,

uat. 2100
Havana, Cuba
Stockholm, Sweden 1830
Buenos Aires,

Argentina 1730
Sofia, Bulgaria 1730
Melbourne,

Australia 0215
Djakarta, Indonesia 0430
Athens, Greece 1800
Montreal, Que. 1600
Hilversum,

Netherlands 1400
Addis Ababa,

Ethiopia 0030
Havana, Cuba 1100

Kishinev, Moldavian

SSR
Berlin, E. Germany 1430

Kels

Call
HERS

X_EHH
GSN

FIELLLL
x
o)

WRUL
CKCS
HEUb

ORU
7Ycs

HCJ8
pCJ

PCJ

CKNC
pCy
HER?
ORU
HCJB
PCJ

Name

Swiss 8C

Vatican R,
Osterreichischen R.
R. Berlin Int'l.

R. Comerciales

R. Tehran

88C

Location EST
Berne, Switzerland 0715
Vatican City 0630
Vienna, Austria 0400

Berlin, E, Germany 1430

Mexico City, Mex. 1930
Tehran, [ran 500
London, England 2100

V. of America Relay Okinawa, Ryuku ls. 0400

R. Portugal
R. Australia

R. Ulan Bator
R. Omdurman
88C

R. Havana
R. Malaysia

V. of The Andes
V. of The Andes
Far East BC

R. Bandeirantes

Deutsche Welle
Prague

R.

R. Encarcacion

R. Kabul

R. Moscow

R. Havana

R. N.Y. Worldwide
R. Prague

8BC

R. Euskari

R. Euskari

R. Liberdad
R. Americas
Windw. ls. BC

V. of The Andes
V. of Free Korea
R. Havana
Windw. Is. BC

Trans-World R.
R. Moscow

R. Sweden

R. Nederland

R. Ceylon
R. Kabu!
Far East BC
Trans-World R.
Austral. BC
Swiss BC
R. National
Malagche
R. Ghana
R. Havana
R. N.Y. Worldwide
R. Canada
Swiss BC
R. Ceylon
R-TV Belge
. Havana
.B.N.I,
Tupi

Portugal

of The Andes
Sweden

. Nederland

. Leopoldville
Portugal
NI
Nederland

. Sao Paulo
Berlin Int'l.
Canada

. Berlin Int'l.
. Nederland

Swiss BC

R. Havana

R.TV Belge

V. of The Andes
R-TV Belge

R. Nederland

PPPEm PIm » mm<m PIE
(-]

R. Pakistan

Lisbon, Portugal 1300
Melbourne,

Australia 0715
Ulan Bator,

Mongolia 0922

Omdurman, Sudan 2300

London, England 515
Havana, Cuba 1100
Kuala Lumpur,
Malaysia 0415
8ui?o, Ecuador 0100
uito, Ecuador 0100

Manila, Philippines 0645

Bandeirantes,

Brazil 1530
Cologne, W.

Germany 1710
Prague,

Czechoslovakia 0430

Asuncion, Paraguay 1600

Kabul, Afghanistan 0500
Moscow, USSR 1440
Havana, Cuba 2015
New York, N.Y. 1830
Prague,

Czechoslovakia 0430
London, England 2100

clandestine 1400
clandestine 1400
clandestine 1800

wan Island 2210
St. Georges,

Grenada 1600
Quito, Ecuador 1600
Seoul, Korea 1830
Havana, Cuba 2015
St. Georges,

Grenada 600
Bonaire, Neth. Ant. 2100
Moscow, USSR 2202

Stockholm, Sweden 0600
Hilversum,

Netherlands 1400
Colombo, Ceylon 1930
Kabul, Afghanistan 1306
Manila, Philippines 0645
Bonaire, Netk. Ant. 1235
Perth, Austral, 1915
Berne, Switzerland 0330
Tananarive,

Malagasy 1100
Accra, Ghana 1315
Havana, Cuba 1200
New York, N.Y. 1400

Montreal, Que. 1600
Berne, Switzerland 0815

Colombo, Ceylon 0130
Brussels, ﬂelquum 0800
Havana, Cuba 1100
Athens, Greece 0130
Rio de Janeiro,

Brazil 1832
Lisbon, Portugal 1300
Quito, Ecuador 1500

Stockholm, Sweden 0900
Hilversum,

Netherlands 0900
Leopoldville,

.Congo 1310
Lisbon, Portugal 1300
Athens, Greece 0130
Hilversum,

Netherlands 1030
Sao Paulo, Brazil 1430
Berlin, E. Germany 0600
Montreal, Que. 1600

Berlin, E. Germany 0715
Hilversum,

Netherlands 0230
Berne, Switzertand 0815
Havana, Cuba 2015
Brussels, Belgium 0800
Quito, Ecuador 1500
Brussels, Belgium 0800
Hilversum,

Netherlands 1030
Karachi, Pakistan 0330
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Roll-A-Way

Continued from page 70

dicate just which circuits are hot.

Finishing Touches. Rubber-tired chest
type casters were fitted to the bottom of the
pedestal making the entire unit roll-away. A
wooden rack mounted on the lower inside
portion of the door easily accommodated the
log and the call book. Ample space was
available below the bottom shelf for a gener-
ous drawer fitted with a handle and in which
a supply of QSL cards, stationery, extra
pencils and various other miscellaneous sta-
tion supplies were kept. The final paint and
polish was added by labelling all controls
external to the transmitter and receiver with
the neat little AMI-CAL dry transfer titles.

Sand and paint the pedestal before in-
stalling your rig. Choose your own color
scheme, of course; we used an olive green
exterior to match the door and window trim
in Jerry’s abode. The interior was done in a
cream buff which contrasted nicely with the
equipment. The top of the pedestal and the
top surface of the shelves as well as the front
of the drawer were covered with a pale grey
adhesive-backed shelf paper and 2" x 2"
aluminum angle was fitted around the ped-
estal top and on the facing edges of the
shelves for finished appearance. And last,
but by no means lcast, the station and opera-
tor license card in a small frame, was secured
to the inside of the door near the top. Hand-
books, manuals and current ham magazines
found a neat resting place at the bottom of
the pedestal below the drawer.

The result was an absolutely complete ham
station with all accessories and supplies,
safely enclosed and attractive in appearance
both when in use and in storage and readily
mobile by merely unplugging the RG58U
antenna coax and the main AC cord. The
coax feeder from the antenna entered
through a window board and, when not con-
nected to the gear, was wound in a coil of a
few turns and hung behind the window
drapes, completely concealed. Grounding
of course was present in the copper braid
shield of the coax.

Jerry can now dash from school, pull his
roll-away shack out of the closet, plug in the
AC and antenna connector, pull up his type-
writer stand operating desk and in five min-
utes from the time he drops his school
books on the bed, he’s ON-THE-AIR!
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For the Big Rigs Too. And now, before
we wind up this little saga which puts the
ham shack on a rolling pedestal, a few words
to you older hams who say, “*Sure; that’s fine
for the novice with little gear but what
about us who have more sizeable equipment
and other gadgets?” I think I can answer that
one too, with an example. After a number of
local hams had admired Jerry’s ham shack in
a box, Gene, a ham of the General class and
in his middle thirties with quite a few on-the-
air years behind him, decided that the roll-
away set-up was for him too. With just a
two-room apartment for he and his wife, he
had been setting up some rather heavy gear
on the kitchen table, manipulated various
plugs and cords, hunted up his log and call
book, dug his key, mike and phones out of a
bureau drawer and about half an hour later
was set up for business among a scattered
bunch of gear. After looking over Jerry’s
compact shack, he saw no reason why he
could not follow suit.

Carpenter work however, was not for him.
He had no shop, no woodworking tools and
claimed his woodcraft ability was something
he’d rather not talk about! So . . . he had a
local metal shop cut and drill a few pieces of
aluminum angle (¥2” x /2" and of suitable
lengths) and the local cabinet shop cut him
out a plywood top and bottom and masonite
panels for the four sides of the pedestal. With
a small handful of machine screws and nuts
he assembled the whole shebang in less than
half an hour and in another fifteen minutes
he had the whole assembly painted in a
pleasing color from a spray can! Incidentally,
his pedestal was a bit larger than Jerry’s to
accommodate his Johnson Ranger II trans-
mitter and his Hammarlund receiver, which
it did superbly. Fitted with rubber tired
casters he simply had a big brother model of
the roll-away we built for Jerry and every
bit as convenient to use or store. A unit like
this can be rolled alongside an available table
or, as Gene later did, fitted with a drop leaf
operating shelf on the right hand side. OK,
so you say you're left-handed, then put the
shelf on the left side and hinge the door on
the right. Before you do anything though,
it’s best you give your quarters a close look
to check out dimensions.

And now ... who said they had a
limited-shack-space problem? With a bit of
ingenuity and resourcefulness and using the
foregoing ideas, is there any good reason why
you can’t get your equipment together in a
Roll-Away Shack? u

Rap10-TV EXPERIMENTER



ll Classified Ads 55¢ per word, each insertion, minimum 10 words, payable in advance.
To be included in the next available issve of RADIO-TV EXPERIMENTER, copy must be
in our New York Office by February 10th. Address orders to C, D, Wilson, Manager,

Classified Adventising,

AUTHOR'S SERVICE

FISHING TACKLE, BAIT & LURES

RADIO-TV EXPERIMENTER, 505 Fark Ave., New York, N, Y. 10022.

PATENT SERVICE

WANTED Writers!
ticles, books, plays,
place, sell your work. Write today, free
partiaulars! Literary Agent Mead, Dept.
22A, 915 Broadway, New York 10, N. Y.

Short stories, ar-
poetry. Will help

FISHING Tackle Salesmen—part or full
time. Spinning Reel $1.00, Ice Rod $1.50.
Spinning Reel Glass Rod Line $2.50. For
more {nformation, write ABOP Co., 5204
South Lorel Avenue, Chicago, Ill. 60638.

AUTO TRAILERS & SUPPLIES

BUILD Expanding eight foot trailer. Ac-
commodates five. Literature 10¢. Fra Mar
Company, wilmington, Mass.

BIG MAIL

FLORIDA LAND

PATENT Searches — 48 hour ajrmail
service, $6.00, including nearest patent
coples. More than 200 registered patent
atlorneys have used my service. Free
Invention Protection Forms write: Miss
Ann Hastings, Patent Searcher, P. O. Box
176, Washington 4, D. C.

FLORIDA Water Wonderland—Home,
cottage, Mobilesites. Established area,
$590.00 full price, $9.00 a month. Swim-
ming, fishing, boating. Write: Lake Welr,
Box MB38, Silver Springs, Florida AD
6-1070 (F-1).

PERSONAL

YOUR Name Listed with 1000 Mailers,
Publishers, Importers, etc. Our mailing
each month, $1.00. Dixie Mallers, King,
North Carolina.

BUSINESS OPPORTUNITIES

FOR INVENTORS

PATENT Searches—48 hour airmail
service, $6.00, including nearest patent
coples. More than 200 registered patent
attorneys have used my service. Free
1nv: t1 Forms. Write Miss

I MADE $40,000.00 a Year by Mallorder.
Helped others to make money! Start with

Ann Hasmrs‘s. Patent Searcher, P. O. Box
176, Washington 4, D. C.

EUROPEAN Tonic Grows Halir, Controls
Falling. International Laboratories, Box
4176, Miami Beach, Fla. 33141.

FALL Asleep Fast. No pills, I'll send
you a trick that works every time, $3.00.
Wagner, Box 5863, Chicago 20, Ill.

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

$10.00—Free Proof. Torrey, Box 3566-T,
Oklahoma City, Okla. 73106. FOR SALE—MISCELLANEOUS
FREE Book '990 Successful Little- BARGAINS Qur Business. Catalog 10¢

Known Businesses.”’ Fascinating! Work
h;:zmgl Plymouth-811-R, Brooklyn, N. Y.
11218.

BUY IT WHOLESALE

TRAIN Sets—$1.36, Recorders—$6.70,
Pistols—$5.74. Walkie-Talkies, Binocu-
lars, Cameras. Buy From American, Fu-
ropean, Japanese Wholesalers, Exciting
Detalls Free. Enterprises, Box 180-K32,
Jamaica, New York 11430,

EARTHWORMS

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

EDUCATION & INSTRUCTION

YOUR F.C.C. first class license (elec-
tronics, broadcasting)—prepare by corre-
spondence or resident classes. Then con-
tinue, if you wish, for A.S.E.E. Degree.
Free catalog. Grantham Engineering
Institute, 1505 North Western Ave.,
Hollywood, Calif. 90027.

LEARN Technical Writing at home.
Free Brochure. California Educational
Enterprises, (D-T), P.O. Drawer XX,
Palm Springs, Calif. 92263.

ELECTRONIC EQUIPMENT

FREE Electronics Parts Catalog. Lowest
Plﬂcle:' Knapps, 3174 8th Ave., Largo,
Florida.

TV CAMERAS, Transmitters, Convert-
ers, etc. Lowest factory prices. Catalog
10¢. Vanguard, 190-48—99th Ave., Hollis,
New York 11423.

COUPON Book—Special offers from var-
ious firms, to members of Electronic Ex-
perimenters’ Club. Dues $2.00 or write for
further particulars. Box 5332-EB, Ingle-
wood, Calif. 90310.

FIREARMS, AMMUNITION &
EQUIPMENT

SILENCERS: Rifles, Pistols, Detalls
Construction Operation $1.00. Gunsco,
Soquel, Calif. 85073.
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Refundable. Tojocar, 2007-B West 39th
Place, Chicago, Ill. 60632.

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

PROFITABLE OCCUPATIONS
INVESTIGATE Accidents. Earn $750.00

to $1,500.00 monthly. Car furnished. Ex-
paid. No selling, No college educa-

GOVERNMENT SURPLUS

JEEPS From—$53.50, Typewriters From
—$4.15, Cars From—$31.50. Walkie-Talk-
ies, Guns, Airplanes, Boats, Typical "As
Is’" Bid Bargains From Uncle Sam. Tre-
mendous Variety. Exciting Free List.
Write: Enterprises, Box 402-K5, Jamaica,
New York 11430.

tion necessary. Pick own job location in

U. 8., Canada or overseas. Investigate

full time. Or earn $8.44 hour spare time.

Men urgently needed now. Write for Free
information. Absolutely nc obligation.

gnlverul, CMH, 6801 Hillcrest, Dallas 5,
exas.

RADIO & TELEVISION

HYPNOTISM

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

INVENTIONS WANTED

WE either sell your invention or pay
cash bonus. Write for details. Universal
Inventions, 298-E, Marion, Ohio.

McGEE Radio Company. Big 1968 Cata-~
log _Sent Free. America's Best Values.
Amplifiers, Speakers, Electronic
Parts. Send Name, Address and Zip Code
Number to McGee Radio Company, 1901
McGee Street, Dept. RTV, Kansas City,
Missouri 64108.

FREE Catalog. Electronics parts, tubes.
Wholesale. Thousands of items. Unbeat-
able prices. Arcturus Electronics-RT,
502 22nd St.. Union City, N, J. 07087.

MACHINERY, TOOLS & SUPPLIES

BEGINNERS All Wave Radio Kit, tube
and tra 1 Ekeradio.

HARD-To-Find Tools. Superb quality.
Catalog 10¢. Brookstone, 89 River, Worth-
ington, Mass. 01098.

MAGIC TRICKS, JOKER NOVELTIES
& PUZZLES

1000 AMAZING Professional Tricks you
can do!! Big new 164 page catalog hand-
k 10¢. Vick Lawston's Magic, 4018M
Northeast Fifth, Ft. Lauderdale, Florida.

MAILING LISTS

MAILING Lists most all kinds 1000
$5.00. Free folder. Your circulars mailed
$4.00 1000. Dixie Mallers, King, N. C.

OFFICE EQUIPMENT & SUPPLIES

$3.00
Box 131, Temple City, Calif.

JAPAN & Hong Kong Electronics
Directory. Products, companents, sup-
plies. 50 firms—just $1.00. Ippano Kaisha
Ltd., Box 63266, Spokane, Wash. 99207.

WIRING Instructions for Toggle Switch
to control any palr of lamps to burn
bright or dim. $1.00. Shumway Enter-
prises, 627-P San Vicente Blvd., Santa
Monica, Calif.

IT'S Supercalifragilisticexplalidocious!
Free information about Kit-af-the-Month
Club and new catalog: Etched Circuit

Boards, Radio Books. Exclusive items,
Leader Enterprises, Box 44718KS, Los
Angeles. 90044.

STAMP COLLECTING

OFFSET, Letterpress, Varitypers, Type-
writers, Mimeograph, Multigraph Ma-
chines, Bargains. DixieGraph, King,
North Carolina.

PATENT SERVICE

75 DIFFERENT U.S.—5¢ Bargain price-
lists. Global approvals. Yntema-Schneider,
Box 728Z, Holland, Mich. 49424,

TREASURE FINDERS—PROSPECTING
EQUIPMENT

PATENT Searches, $6.00; For free ''In-
vention Record’ and “‘Important Infor-
mation Inventors Need,””
Hayward, 102D Vermont, Washington
District of Columbia.

‘Write: Mll; .

NEW supersensitive transistor locators
detect buried gold, silver, coins. Kits

assembled models. $19.95 up. Free cata-
log. Relco-A30, Box 10563, Houston,
Texas 77018.
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Circuit Breaker

Continued from page 62

following manner. Plug in an electric cord
and momentarily touch the bare ends to-
gether. This will make a short circuit and the
circuit breaker should act in a short time.
The action of most circuit breakers depends
on the current flow through a piece of bi-
metal. As the bi-metal heats beyond its criti-
cal point it will bend and break contact with
the circuit. After waiting a few seconds for
the bi-metal to cool the breaker can be reset
by pushing the reset button. Most circuit
breakers are made so they can't be defeated
by holding in the reset button. As long as you
hold the button down no current will flow.

You should be able to find many uses for
the Circuit Breaker Box in your shop. You
could even build the same components into a
wall outlet box, if you prefer, and have a
permanent installation. Any way you do it,
this go-between circuit breaker will save fuses
and time. .
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amount of bonds, mortgages or other securities (If there
are none, so state) : None.

9. Paragraphs 7 and 8 include, in cases where the
stockholder or security hoider appears upon the hooks
of the company as trustee or in any other fiduciary refa-
tion, the name of the person or corporation for whom
such trustee is acting, also the statements In the two
paragraphs show the afflant’s full knowledge and helief
as to the circumstances and conditions under which
stockholders and security holders who do not appear
upon the books of the company as trustees, hold stock
and securities in a capacity other than that of a bona
fide owner. Names and addresses of individuals who are
stockholders of a corporation which itseif is a stock-
holder or holder of bonds, mortgages or other securities
of the publishing corporation have been inciuded in
paragraphs 7 and 8 when the interests of such indlvid-
uals are equivaient to 1 percent or more of the total
amount of the stock securities of the publishing corpora-
tion.

10. This item must be completed for all publications
except those which do not carry advertising other than
the publisher’'s own and which are named in sections
132.231, 132.232, and 132.233, postal manual (Sections
4355a, 4355b, and 4356 of Title 39, United States Code) :

Average No. coples Single issue

each issue during nearest to
preceding 12 months filing date
A. Total No. copies printed
(net press run)........ 156,502 119,112
B. Paid circulation
1. Sales through dealers
and carriers, street
vendors and counter
sales ......ioniennen, 61,149 35,000
2. Mail subscriptions ... 4,372 13,410
C. Total paid circulation..... 65,821 68,110
D. Free distribution (including
samples) by malil, carrier or
other means ........... 829 2,016
E. Total distribution (Sum
of Cand D)............ 66,650 70.156
F. Office use, left-over, unac-
accounted, spoiled after
printing ............... 89,852 78,656
G. Total (Sum of E & F—
should equal net press
run shown in A)........ 156,502 149,112

1 certify that the statements made by me above are
correct and complete.
VICTOR STABILE, Business Manager

RAD10-TV EXPERIMENTER



BUILD, EXPERIMENT, EXPLORE, DISCOVER
WITH NRI CUSTOM-DESIGNED TRAINING KITS

BUILD YOUR OWN
PHONE/CODE TRANSMITTER
This is just one of seven training
kits programmed into NRI’s Com-
plete Communications course. You
get actual practice in building your
own crystal-controlled, phone/code
transmitter and putting it on the
air. You experiment with modula-
tion, ‘“‘clamping’ circuits, key fil-
ters, other aspects of commercial
transmitter operation. Can be put
on the air simply by attaching an
antenna and complies with FCC
regulations. As with all NRI training
kits, you get the most modern fea-

tures and parts.

Join the Thousands Who
Gained Success with NRI

‘I am Frequency

Coordinator for the
- 11th Naval District.
The course was
priceless.”’ J. J.
JENKINS, San
Diego, Calif.

*‘Many thanks to
NR). | hold FCC
License, am master
control engineer
with KXIB-TV.""R.L.

|
|
!
|
|
|
WwWO0O0D, Fargo, N.D. I
|
|
|
|
|
|
:

*‘l am a Senior En-
gineering Aide.
Without NRI |
would still be work-
ing in a factory at
a lower standard of
living.”” D. F. CON-
RAD, Reseda, Calif.

BUILD ACTUAL ANALOG

COMPUTER CIRCUITS
Industry, business offices, the gov-
ernment and military all need
trained Electronics Technicians.
NRI's Industrial Electronics course
prepares you. You progress through
10 carefully designed training kits,
topping off your practical experi-
ence phase of training by experi-
menting with feedback control sys-
tems, analog computers and digital
computer elements. You actually
solve problems on this analog com-
puter you build yourself. This is the
practical, fast way to a good pay-
ing, career position.

B BUSINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

— e e —

POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE

3939 Wisconsin Avenue
Washington, D.C. 20016

BUILD A CUSTOM-ENGINEERED
TELEVISION RECEIVER

Want to earn $3 to $5 an hour in
spare time? Want your own part-
time or full-time business? In Ra-
dio-TV Servicing you learn to in-
stall, maintain, service radios, TV
sets, hi-fi and stereo, other home
Electronics equipment. In your
training are eight training kits, in-
cluding this complete, modern,
slim-line TV receiver. You build it
yourself, become familiar with
components and circuits, learn
servicing procedures . . . and earn
extra money as you train. National
Radio Institute, Washington, D.C.

SEE OTHER SIDE p-

e ————————————— =

FIRST CLASS
PERMIT
NO. 20-R

Washington, D.C.



YOU GET MORE FOR YOUR MONEY
FROM NRI Below is an example of material included in just one NRI

course. Other NRI home study plans are equally complete.

AMERICA’S OLDEST AND LARGEST RADIO-TV,
ELECTRONICS HOME-STUDY SCHOOL

Compare if you like. You'll find—as have so many
thousands of others—that NR! training can't be
beat. From the delivery of your first lessons in the
remarkable, new Achievement Kit sent the day we
receive your enrollment, to ‘‘bite-size,” easily
read texts and carefully designed training equip-
ment . . . NRI gives you more value. The picture
above dramatically illustrates the material in-
cluded in just one NR! course. Everything you
see is included in low-cost NRI training. But NRI
is more than kits and texts. It's also friendly, per-

45££ OTHER SIDE

sonal services which have made NRI a 50 year
leader in the home study fietd.

Whatever your interest or need . . . whatever your
education . . . there is an NRI instruction plan
in Radio-TV Servicing, Electronics or Communica-
tions to fit your needs; tuition rates to fit your
budget. Prove to yourself—your best home-study
buy is NRI. Mail postage-free card today. No
salesman will call. NATIONAL RADIO INSTITUTE,
Electronics Division, Washington, D.C. 20016.

__________________________ Fr  INOW 10

National Radio Institute, Electronics Division
Washington, D.C. 20016 5.026

Please send me your catalog. | have checked the field(s) of

WAYS to

train at home

I
|
|
|
most interest to me. (No salesman will call) PLEASE PRINT. : MA"_ CARD
[0 Television-Radio Servicing [J Math for Electronics : l
[0 Complete Communications [0 Electronics for Automation | NO POSTAGE
a Indust.nal Military Electronics [ Avna'tlon Commu.nlca.trons | REQUIRED
[ FCC License [J Marine Communications ]
[ Basic Electronics [J Mobile Communications |
|
|
Name Age |
|
Address Zip Code | OVER B0 YEARS
P I OF LEADERSHIP IN
, NHSC "
City o : ELECTRONICS TRAINING
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL he— i



