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INSIDE VLF EXPERIMENTS IN ANTARCTICA' =
HOW TO WIRE AUTO GAUGES!

DX-ing AT 30 mc PLUS!
Tune in Soviet space shots,
land services, etc.!

Complete Plans for:
110-volt Auto Inverter—$12
Midget Desk Speaker—$1.50

Photo-Slave For Flashgun—$7 ;



Anyone Can Build These High Quality

Precmon SEM Kits

At a Substantial Savings

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

hours.

SCIENCE & MECHANICS, KIT DIVISION

All Purpose

Shop Tachometer

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

Pocket-Size

Hearing Aid
New hearing aid design pro-
vides a minimum of 42 deci-
bels of gain and is adequate
for 75% of all cases of par-
tial deafness. The aid weighs
only three ounces and is
smaller than a king-size cig-
arette pack. Uses latest elec-
tromagnetic earphone and
miniature crystal micro-
phone. Powered by a 10¢ pen
light flashlight battery and
has a switch for turning
power off when not in use
and a control that lets you
adjust the volume to a com-
fortable sound level.

RTV-1065 106

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

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

Hearing Aid [ $24.95 Kit [J] $34.95 Assembted
Tachometer [0 $16.95 Kit [J) $21.95 Assembled
Decade Box [ $24.95 Kit [0 $29.95 Assembled

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

NAME. — e - — —_— = — e -— —
(Please Print)
ADDRESS. —— s — = DU L — i —
ZiP
CITYy___ = = STATE __CODE —,

O Enclosed $3.00 deposit. ship balance C.0.D.. plus
postage and C.0.D. charges.

{0 Check or money order enclosed, ship post paid.



Mail this coupon

. fOl’ fl'ee 1. “How to Succeed’ —contains self-evaluation
charts, a “mas-er plan’’ for success, tells why
I Success Kit some reople fal,

: 2. Career Catalcg —outlines career opportunities
'f someone haS in field you select, contains compiete course

listing and descrlptions.

removed thg 3. Free Sample Lesson—*Selling Your ldeas,”
postcard ol | illustrates the 1.C.S. method of instruction.

I s

75th YEAR

INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. 1149, Scrantos, Penna. 18515 (In Hawali: P.O. Box 418,
Honolult In Canada: I. €. S. Canadian, Ltd., Montreal

Without cost or obligation, please rush me my FREE Success Kit

Name, Age

Home Address.

Yt o =L B B S A

Field of Interast

Occupation,

Employed by Working Hours___
SPECIAL LOW RATES TO MEMBERS OF U. S, ARMED FORCES!

=3 "

If you will invest some of your spare time in home study, this post-
card (or coupon) can start you on the most profitable venture of your
life! By return mail— FREE and with no obligation —you will receive the
1.C.S. SUCCESS KIT. These three valuable booklets have started thou-
sands upon thousands of determined men and women on the road to pay
boosts, promotions, new careers, job security.

Choose from 236 courses! All are practical, job-related. Complete,
personalized service from the oldest and largest school of its kind in
the world. Diplomas to graduates. Send card (or coupon) today!

ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL

RADIO-TV EXPERIMENTER is pukblished bimonthly at $4.00 per vear, by Science & Mechanics Publishing Co. 505 Park Aveaue,
New Yo-k. N.Y. 10022. Second clase postage paid ot New York, N.Y. and at additional mailing o ice. Copyright 1965 by
Science and Mechanics Publishing Co
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NOW THERE ARE
OVER 65 RADIO SHACKS

COAST-TO-COAST

CALIFORNIA

DAKERSFIELD — 1308 19th St 922-8448
LOS ANGELES N;i]l]LA) — Pice Bivd. at Overland.

LOS ANGELES (Anaheim) — 501 W. Katalla Ave..

LDS ANGELES (Ilnu‘v; — Stenawsed Shes. Ctr..

L0S ANGELES (Mission Mills) — 10919 Sepuiveda Bivd.,
65-3118

LOS ANGELES (Santa Anl) lmul Plaza Shep. Ctr..
1212 South Bristel, 546-5700
SAN OIEGO (Ls Mesa) — Gressment Shep, Ctr., 4854062
LONG BEACH — 3976 Atlantic Ave., 428-7514
OAKLANO {San Leandre} — Bay Fair Sho; Ctr.. 278.5200
SACRAMENTO — 60O Fulten Ave., 483-270
COLORAOD
OENVER — 798 Seuth Santa Fe Or.. 733-7833
CONNECTICUT
HAMDEN — Hamden Mart Shep. Ctr., 268-7911
MANCHESTER — Manchaster ."hl Parkade, 649.5247
NEW HAVEN — 92 York St., 787
NEW LONDON — New Landen Shep. Ctr., 442-0522
STAMFORD — 29 Hlsh ll‘h s Rd. 3254371
WEST HARTFORD — 39 So. Main St. 236-5441
ILLINOIS
CHICAGO — Evergraen Plaza at 95th St.. 636-9796
MAINE
PORTLAND — Pine Tree Shop. Ctr., 773-7071
MASSACHUSETTS
BOSTON — 187 Washingten St., 523-4719
BOSTON — 594 Washingten St., 428-3431
BOSTON — 110 Federal St. 426-3337
BRAINTREE — Seuth Shors Plaza, 843-9200
BROOKLINE — 730 Commonweaith Ave,. 734-1000
CAMBRIDGE — Fresh Poad Shep. Ctr., 491.2925
FRAMINGHAM — Shoppers' Warld, 872-8569
LOWELL — Central Shep. Plaza, 4555469
SAUGUS — W. E. Shep. Ctr,. 2335350
SPRINGFIELD — 1182 Main St. 734-2189
WEST SPRINGFIELO — Century Shep. Ctr., 732.4433
WORCESTER — Lincein Plaza, 757-9030
MINNESOTA
ST. PAUL — 473 Morth Snelling
NEW HAMPSHIRE
MANCHESTER — 1247 EIm St., 6631303
NEW MEXICO
ALBUQUERQUE — 6315 Lomas, N.€., 268-5722
NEW YORK
BINGHAMTON (Yestal) — Vestal Shu‘hl Plan
BUFFALO (Clmnn) Transitewa Shep. Ctr., 6327111
NEW YORK — 1128 Ave. of the Americas, 687-4482

SCHENECTADY ?l”olﬂrdu) Shoperama Shop. Ctr.,
SYRACUSE — 3057 Erie Blvd. East, 4464990
OHID
CINCINNAT) — 852 Swittea Ctr., §31-4570
OKLAHOMA
OKLAHOMA CITY — Mayfair Shep. Ctr., 943 8481
TULSA — 2730 Sowth Harvard, 742-2285
OREGON
PORTLAND — 1928 N.E. 42nd St., 201-4842
PENNSYLVANIA
PHILADELPHIA — 23276 Cattman Ave., Ressevelt Meil

4711
PHILADELPHIA — 1120 Walnut St., 9232198
RHODE ISLAND

CRANSTON — 130 Reserveir Ave., 942-6600
EAST PROVIDENCE — Shoppers' Town, 434.5672

TEXAS

ABILENE — 2010 Nerth First St. 673.8169
ARLINGTON — Colling st Park Rew, 277-3151
L St., 7414279

[] 3
OALLAS — 128 Wyanewoed Village, 848-3201
FORT WORTH — 1515 Sa. Univ. Dr_ 3354705
FORT WORTH — 900 East Berry Sl. $27-7020
FORT WORTH — 3524 East Deaten m!hny 0311951
HOUSTON — 8458 Gulf Free:
HOUSTON — 2315 Travis St 523.0871
HOUSTON — 322 Northline Mall, 697-7914
HOUSTON (Beilaire) — 4759 Bissonnat, 687-5190
SAN ANTONIO — 150 Wenderiand Sic:. Ctr., 7359161
SHERMAN — 1820 Highway 75 Nerth, §92-8553
WACO — 1016 Auslin Ave., 752-7730

VIRGINIA
ARLINGTON — Washingten-Lea Shep. Ctr., §24-5422

WASHINGTON

SEATTLE — 2028 Third Ave., §82.5260
SEATTLE — 037 N.E. 110th St._ 3048870

Rap10-TV EXPERIMENTER



RADIO SHACK :]llf'l[!!'l!!
0

THE ONE CATALOG
THAT REALLY
SAVES YOU MONEY!

v/ BECAUSE only Radio Shack has over
65 Mail Order Centers coast-to-coast.

‘/ BECAUSE you save postage by order-
ing from the nearest Radio Shack.

’/ BECAUSE you save time, get faster
delivery, by shopping your nearest
Radio Shack by mail.

‘/ BECAUSE Radio Shack has one low

Page After Page of
Exclusive Bargains!
Radio Shack's free 43rd Anniver-
sary lssue, just off the press and
loaded with values like these:

price — East, Central, South, West.
BECAUSE Radio Shack is the world's
largest chain of electronic stores. We
buy better...give you exclusive
Special Purchases month after month!

‘INTRaCOM’

CB Transceiver/
Intercom

16-Transistor TRC-12 § 2-Channel

Mobile CB Radio 9-Transistor
w Walkie-
Talkie

TRC-22 sends, receives up to 2
miles on TWO CB channels: §
& 11! No-license 100 mw oper-
ation. Provision for AC opera-
tion, too. Ceramic filter module
cuts adjacent channel interfer-
ence. Batteries, case included.

#21.904. Only $39.95.

Featuring & crystal-controlled re-
ceive and transmit channels; ad-
justable squelch; no tubes; in-
stant operation! Only 2x6x7'/2":
fits under the dash of any 12V.
car, truck, tractor or boat. #21-
J 909 Only $119.95.

N BN OGN

Radio Shack Mailing List Department RTV 96
2727 West 7th Street, Fort Worth, Texas
Please Mail My Free 1966 Rudio Shack Catalog to—

]
. Name (Please Print) =

Street. =~ oo

o | VRN | | [ JS—— 1| . PRSI

OcTOBER-NOVEMBER, 1965 1

New solid-state crystal-controlled
trancceiver/intercom. Wireless 2-
way radio! 100 mw output. No
license!  Has  built-in  mike,
speaker, antenna. Desk-top styl-
ing. Uses 117 VAC. #21-903.
Only $34.95.

CLIP
COUPON
AND MAIL

TODAY




TERRIFIC
GROVE VALUES!

[ MIDLAND CB Transceiver with Push-to-Talk

Mike. Tuneable (Model 13-160A). Reg.

$10995 ... ... ..., SALE $89.95
[J MIDLAND WALKIE-TALKIE with AM Radio.

11 Transistors (Model 13-111). Reg.

$39.95 ..., SALE $33.95
[0 MIDLAND WALKIE-TALKIE with full Acces-

sories. 10 Transistors (Model 13-110).

Reg. $33.95 (2 Channel)......... SALE $29.95
[0 HALLMARK CB Transceiver (Model 1050).

For 110 V. & 12 V. Base or Mobile. Reg.

$16950 .. .................... SALE $99.95

Terrific Sale PPrices on Wi-Gain
CR “Topper® Antennas?

OCTOBER 1965—
NOVEMBER 1965

VOLUME 19 No. 2

RADIO-TV
EXPERIMENTER

O Model TLWR Roof Mount Omni-Topper, JULIAN M. SIENKIEWICZ  Editor
Reg. $11.97 ................... SALE $ 9.88 WA2CQL/KMD4313
[0 Model TTMP AM-CE Duo-Topper. Reg. WILLIAM HARTFORD e
$14.95 .. ... SALE $12.19 KKD7432
0 M‘;‘i;' ;;‘gg UCLZOEERT - s V:I:& 5 a0 ANTHONY MACCARRONE 47t Director
[0 Model TLWM 50" Topper & Chrome Body JOSEPH DAVIS Assistant Ari Director
Mount. Reg. $8.95.............. SALE $ 7.20
[0 Model TRC Roof top Omni-Topper. Reg. EONRSTARRIERS 0 0
$1495 ... ... SALE $12.15 ALBERT DE QUERQUIS Art Associate
o Reg, Svagsre, TP & S si0so | | LYNOA P KAIMAN _ar s
[0 Model TLW 50" Top-loaded Whip. Reg. ELLIOT S. KRANE Advertising Director
[0 MODEL G833 Eioment Becm Antemmer | | 1M caPrELio
Reg. $19.95 . .................. SALE $17.95 LEONARD F. PINTO Production Director
Close-Out Speciall? CARL BARTEE Production Manager
[0 TRANSISTORIZED INTERCOM~—Two station,

inc. 66 ft. cable, plugs, etc., & full in-
structions. Reg. $10.95........... SALE $ 7.77

HELEN GOODSTEIN Assistant Production Manager

RICHARD L. HOWE

Promotion Director

[J ROSS 11 TRANSISTOR WALKIE-TALKIE,
complete with carrying case, earphone,
batteries. Reg. $39.95........... SALE $29.95

[0 ROSS INTERCOM ADAPTER converts Ross
Walkie Talkie to intercom or base sta-
tion (110 V.). Reg. $10.95........ SALE $ 9.95

[0 COMMAND CRYSTALS for Citizens Band.

.002% tol. Specify Make—Model—Chan-

nel ... EACH $ 1.79

12 or more—assorted channels.. . EACH $ 1.69
[J KIT of 5 Assorted 110 V. Timing Motors

($25.00val) .................... KIT $ 1.99
[J KIT of 6 Assorted Relays ($20.00 val.).KIT $ 3.19
[J KIT of 6 Assorted Can Condensers (Lyties,

efc. NEW) ...................... KIT $ 1.99
[0 KIT of 10 Assorted Rotary Switches ($10.00

val) oo e KIT $ 1.19
O KIT of 10 Assorted Volume Controls ($10.00

val) oo KIT $ .99
[J KIT of 5 Assorted Ferrite Loopsticks ($10.00

val) L KIT$ .99

LJ GROVE BARGAIN FLYER mailed FREE

Check items wanted, return ad or order with check or
money order, include additional amount for postage
and insurance, excess refunded. 50 service charge
on orders under $10.00, minimum order $5.00. No
C.0.D.’s.

GROVE ELECTRONIC SUPPLY COMPANY

4109 W. Belmont Ave. Telephone:
Chicago, lll. 60641 (Area 312) 382-6160

JOSEPH DAFFRON Ezecutive Editor

President and Publisher
B. G. DAVIS

Erccutive Vice President and Assistant Publisher

JOEL DAVIS

Vice President and Editnrial Director
HERB LEAVY, KMD4529

RADIO.TV EXPERIMENTER, Vol. 19, No. 2 #7561, is published bi.month.
ly by SCIENCE & MECHANICS PUBLISHING CO., o subsidiary of Davis
Publications, Inc. Editorial, business and subscription offices: 505 Park
Ave,, New York, N. Y, 10022, One-yeor subscription isix issues)—
$4.00; two-year subscription {12 issuesi—$7.00; and three-yeor sub-.
scription {18 issues) —$10.00. Add $1.00 per yeor for postage outside
the U.S.A. and Canado, Advertising offices: New York, 505 Park Ave.,
PL-2-6200: Chicogo: 520 N. Michigon Ave., 527-0330; (os Angeles:
6253 Hollywood Blivd., 213.463.5143; Atlanta: Pirnie & Brown, 3108
Piedmont Rd., N.E., 404-233.6729; long Islond: len Osten, 9 Garden
Street, Greot Neck, N.Y., 516-487-3305; Southwestern advertising
representative: Jim Wright, 4 N. Eight St., St. lovis, CH 1.1945.

EDITORIAL CONTRIBUTIONS must be occ
ond wili be handled with reasonable care; however, publisher assumes
no responsibility for return or safety of manuscripts, art work, or
photographs. All contributions should be addressed to the Editor,
Radio-TV Experimenter, 505 Park Avenue, New York, New York 10022,

led by return postag

Second closs postage poid ot New York, New York and ot additional
mailing office. Copyright 1965 by Science and Mechanics Publishing Co.
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WITH NEW MODEL 161

UTILITY TESTER

“Utility Tester” is a trade-mark registered in the United States Patent Office to identify the design and production
of a multi-range and multi-service instrument providing all the services required for the repair of Electrical Appli-
ances, Motors, Automotive Equipment and TV tubes.

THE MOST VERSAT

AS AN ELECTRICAL
TROUBLE SHOOTER
THE MODEL 161:

o Will test Toasters, Irons, Broilers. Heat
ing Pads, Clocks. Fzns, Vacuum Cleaners,
Refrigerators. Lamps including Fluores
cents, Fuses, Switches, Thermostats. etc

o Will test ALL MOTORS—single phase.
multi-phase. universal. squirrel cage. in
duction. in fact eve'y type of motor from
fractional HP. to 2 H.P
Will measure the aztual voltage. AC. or
D.C.. 110 Volt or 220 Volt lines.

Will measure the actual current con
sumption of any appliance or utility
either A.C. or D.C. and will measure il
while the unit Is ir operation. The reac
ing will be direct i1 amperes. The app
ance or ulility mar be plugged directiy
into the front pane! receptacle
Incorporates a seasitive direct-readir
resistance range. which will accurately
measure all resistances commonly d
in electrical appliances, motors. etc. This
range will enable continuity checks
and tests for shor's and opens.

« Will instantly focate opens, shorts and
grounds

ALL ELECTRICAL
APPLIANCES
and MOTORS

ELECTRICAL
CIRCUITS

in AUTOMOBILES

ALL TV TUBES

(INCLUDING

PICTURE TUBES)

AS A TELEVISION
TUBE TESTER:

The majority of inoperative tubes stop
funztioning due to open and burned
out filaments. Please note, the Model
161 will not test the quaity of a tube
{an emission tester is required for
that purpose), but the Madel 161 will
test ALL the tubes used in your TV
set for open filaments. burned out
tubes. etc. A safe-guarc resistor in-
cluded in the circuit network of the
Model 161 limits the output to ap-
proximately one one-thot sandth of an
ampere. This insures pcsitive safety
for the non-technical user and also
eliminates the possibility of ever burn-
ing out a tube under test. The Model

161 is capable of testing every type |

of tube used in any and ALL TV sets
including picture tubes).

and a profusely illustrated book written in plain, easy-to-understavd language.

NO MONEY WITH ORDER « NO C.0.D. — SEE PAGE 12

ACCURATE INSTRUMENT CO., INC.

OCTOBER-NOVEMBER, 1965

* REG. U.S. PAT. OFFICE

ILE ALL-AROUND TROUBLE SHOOTER EVER PRODUCED!

AS AN AUTOMOTIVE
TESTER THE MODEL
161 WILL TEST:

« BOTH 6 VOLT AND 12 VOLT STORAGE
BATTERIES + GENERATORS » STARTERS
« DISTRIBUTORS + IGNITION COILS
REGULATORS + RELAYS « CIRCUIT
BREAKERS « CIGARETTE LIGHTERS
STOP LIGHTS « CONDENSERS * DIREC-
TIONAL SIGNAL SYSTEMS « ALL LAMPS
AND BULBS « FUSES » HEATING SYS.
TEMS « HORNS « Also will locate poor

grounds, hreaks in wiring, poor con-

nections, etc.

The Mode! 161 comes housed in a handsome portable case. Complete with all test leads s z z so
ONLY

o 911 FAILE STREET o BRONX, N. Y. 10474



THE MOST VERSATILE ALL-AROUND

TESTING TV TUBES (Including Picture Tubes)
FOR BURNED OUT AND OPEN FILAMENTS

It has been estimated that more than 80% of TV breakdowns
are due to defective tubes. Since the symptom provides a per-
fect clue as to which tube or tubes are responsible for the
fault, the Model 161 Utility Tester provides 12 illustrated
symptoms. The Model 161 manual lists the particular tube or
tubes which are probably responsible for the defective opera-
}ion. The Model 161 will test all tubes for open or burned out
ilaments.

First, locate the suspect tubes, by referring to the particular
illustration. You will then learn the specific tube or tubes which
need to be checked. Then, simply insert the tube in the ap-
propriate socket of Model 161. If a picture tube, use the ac-
cessory picture tube socket.

Model 161 enables you
to test all automotive
batteries including 6
volt and 12 volt bat-
teries: under load.
Readings are provided
on 2 special green
auto battery voltage
calibration.

Testing heating sys-
tems. The causes of
trouble vary but Model
161 will check out all.
Detailed instructions
are inctuded in the
Model 161 manuval.

Ever experience any-
thing more embarrass-
ing and frustrating
than trouble with the
auto horn? Model 161
will check out the
complete horn system
including relays, but-
tons, etc.

Model 161 Utility
Tester tests all cir.
cuit breakers includ-
ing the magnetic type.

Proper test of regu-

The complete fiash lators requires meas-

directional system of
any automobile can
easily be tested with
Model 161. The re-
sistance and voltage
ranges are employed
for such tests.

urement of voltage,
resistance and current
drain. The Model 161
is one of the very few
testers ever produced
which provides all
those services.

To test generators
use the voltage range
of Model 161 and
when necessary the
resistance range. Mod-
el 161 will test gen-
erators with external
field coil terminals.

plus many more automotive parts

Model 161 tests
both single and two
post ignition coils.

NO MONEY WITH ORDER - NO C.0.D. — SEE PAGE 12

ACCURATE INSTRUMENT CO.. INC. o 911 FAILE STREET o

10

BRONX, N. Y. 10474

RAp10-TV EXPERIMENTER



TROUBLE SHOOTER EVER PRODUCED!

CHECKING ELECTRICAL APPLIANCES, MOTORS, SWITCHES, etc.

How to determine
which side of power
circuft is grounded!
Simply cornect one
Model 161 lead to BX
and the other lead to
one of the two siots
in the outlet. The side
which Is grounded will
cause the meter to
read.

Electric clocks con-
sume so very little
current it is imprac-
tical to test them with
line meters. The Mod-
el 161 will check such
clocks accurately by
simple connection to
the electric cord.

Avoid time consum-
ing and embarrassing
repair of appliances
when the switch Is
suspect. Model 161
will indicate if the
switch is okay, open,
or has a faulty inter-
mittent contact.

Electric fans and
otlier smalt motor
driven devices may be
checked instantly and
accurately with Model
161.

g — e s

A vacuum cleaner
can be tested best by
resistance measure-
ment first, and then,
if necessary current
consumption and ap-
plied voltage. All
three measurements
including leakage
when necessary are
supplied by Model
161.

with the Mode! 161
you can measure first
the actual current con-
sumption In amperes
while the unit is In
operation and then the
resistance in ohms of
the heating element.

Yo check toasters,
simply connect the
Model 161 test leads
to the toaster plug.
A resistance test in
ohms Is the fastest
way to test that par-
ticular appliance.

The manual supplied
with Model 161 will
give you detailed di-
rections for testing
refrigerators.

Two-heat broiler
testing Is a cinch
with the Model 161.
The “low'* contacts
should read 40 ohms
and the “high” con-
tacts should read 20
ohms.

Model 161 will en-
able you to test all
tluorescent lamps also
the ballast units used
in conjunction with
such lamps.

Detailed Instruc-
tions provided with
the Modef 161 shaw
you how to test a
heating pad in less
than 2 minute with
the Model 161. Accu:
rate checks will be
made on all three
“speeds.”

The thermostat is a
very frequent cause of
trouble in furnace con-
trol systems. The 24
voltage secondary
usual with such units
can be accurately
measured with Model
161.

plus many more tests on parts listed in the Model 161 Utility Tester Book

NO MONEY WITH ORDER < NO C.0.D. — SEE PAGE 12
ACCURATE INSTRUMENT CO., INC. « 811 FAILE STREET o« BRONX, N. Y. 10474

OcToBER-NOVEMBER, 1965 11



THE MODEL 161 is the latest of a long line of UTILITY TESTERS produced and improved
since 1935. Although made primarily for the non-professional experimenter and homeowner,
the Model 161 because of its compact size and multiplicity of services is the ideal unit for
Electricians, Industrial Maintenance Men, Auto Repairmen and Radio Servicemen.

CHECK
THESE RANGES

6 VOLTAGE RANGES

0-15 volts on A.C.
0-150 volts on A.C.
0-300 volts on A.C.
0-15 volts on D.C.
0-150 volts on D.C.
0-300 volts on D.C.

2 CURRENT RANGES

0-15 amperes on A.C.
0-15 amperes on D.C.

UNIQUE
FEATURE!

The Model 161 will measure the
current consumption of a circuit
or appliance without breaking
any wires and while the unit 1s

Simply insert plug of appliance
into special socket on front
panel of Model 161, plug line
cord of Model 161 into outlet,
and read the current consump-

PLUS
TV TUBE TESTING

Tests ALL TV tubes including loctal, 7 pin,
octal, 9 pin, and picture tubes for open
or burned out filaments. Separate sockets
are provided for each type so that you can-
not insert a tube in the wrong socket.
Alignment pin straighteners are included
to prevent damage to pins which are fre-
quently bent when tubes are removed from
a TV chassis.

PLUS
AUTO BATTERY
CALIBRATIONS:

2 volts (single cell)

tion in amperes direct on the
RESISTANCE RANGE meter. 6 volts (old battery)

i 12 volts (new batteries)

0-1,000 ohms

EXAMINE BEFORE YOU BUY! — SEE PRECEDING THREE PAGES!

READ THIS IMPORTANT MESSAGE NOW!!

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

SEND NOMONEY WITH ORDER
PAY POSTMAN NOTHING ON DELIVERY!

Yes, when you send in the coupon helow, you the rate of $5.00 per month until the total
are merely giving us permission to submit the price of $22.50 (plus small p.p. and budget
Model 161 for your approval. If, after trying charge) is paid. If not completely satisfied
it you decide to keep it, then and only then (we can't please everyone) you simply return
do you send us $5.00 and pay the balance at the unit to us; no explanation necessary.

————————————————————————————————————_—_——— 3

ACCURATE INSTRUMENT CO., INC.
Dept. D-418, 911 Faile St.,
Bronx, N. Y. 10474

Please rush me one Model 161. If
satisfactory | agree to pay $5.00 Address

|

|

Name :
|

|

within 10 days and balance at rate :
|

|

|

|

|

1

of $5 per month until total price City
of $22.50 (plus smaIIfP.P. and bud-

get charge) is paid. If not satisfac- :
tory, | may return for cancellation S A
of account.

[m———————————
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PO
- FEEDBACK

Julian M. Sienkiewicz, Editor
WA2CQL/KMD4313

E VERYONE has heard about the FCC
rules changes earlier this year affecting Part
95, the Citizens Band, but how many have ac-
tually read them. Except for a few ship’s
lawyers and the like, CB’ers have been lis-
tening to hearsay. So, to clear the air, here
are some of the most significant provisions
of the amended rules:

Section 95.41(d) is amended to permit com-
munication between units of different sta-
tions (interstation) only on Channels 9-14
and 23; 27.065, 27.075. 27.085, 27.105,
27.125 and 27.255 mc., respectively. Com-
munications between units of the same sta-

tion (intrastation) continue to be permitted

on any of the 23 channels.

Section 95.83(a) contains a list of prohibited

uses for citizens radio stations. The follow-

ing is a partial List:

(a) For engaging in radio communications as
a hobby or diversion, i.e.. operating the
radio station as an activity in and of it-
self, a

(b) For the transmission of communications
containing obscene, indecent. or profane
words, language, or meaning.

(¢) To communicate with stations authorized
or operated under the provisions of other
parts of the Commission’s rules, with un-
licensed stations, or with United States
Government or foreign stations, except
for communications pursuant to 95.85
(b) and 95.121 (emergency and civil
defense communications).

(d) For any communication not directed to
specific stations or persons, except for:
(1) emergency and civil defense com-
munications as provided in 95.85(b) and
95.93, and (111) communications from
a mobile unit to other units or stations
for the sole purpose of requesting routing
directions, assistance to disabled vehicles
or vessels, information concerning the

TELEX

FOR QUALITY

The quality of Telex headsets has become well known to hams over the last
twenty-five years. Here are three Telex headsets that deliver the
kind of top grade performance that hams expect from Telex—

gibility under difficult QRM con-
ditions . . . Super-comfort foam
cushions ... Rugged, moisture-
proof magnetic drivers give
broad response, excellent sen-
sitivity . . . Sturdy construction
of high impact plastic.

of the famous Magna-Twin . .,
High performance, shock:-proof
Magna.-Twin drivers...Designed
especially for ham requirements.

A ,~
e ' { ﬁ / L]
/- f -
"
MAGNA-TWIN TELESET MONOSET
For absolute maximum intelli- Lightweight, economy version Feather-lightat 1.2 oz. . .. Elirn-

inates headset fatigue...Sound
from repilaceabie driver is fed
directly into your ears through
adjustable tone arms . . . Telex
quality construction assures re-
habitity.

Write for descriptive literature today.

) TELEX/Acoustic Products
COMMUNICATIONS ACCESSORIES

Dept. 3J 3054 ExcelsiorBlvd.s Minneapolis16, Minn.

OcToBER-NOVEMBER, 1965

13



- Thinking of college and
a space age career in
electronics ?

S

%
70
{ b
e
YOuR CAREER |

o

-
vy oud Puuieeet
o teshastes? \

MSOE

ey AUREE SE!

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,
f data processing, metallurgy, microelectron-
ics, and advanced aerospace research.

! MSOE offers residence study programs
leading to these degrees in engineering

. technology and engineering!

2 years — Associate in Applied Science

4 years — Bachelor of Science

Also get facts about scholarships and fi-

nancial aids, job placement and other

| student services, plus photographs of
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. PTX-1065 1025 N. Milwaukee Street
Milwaukee, Wisconsin 53201
Please send the “Your Career” booklet.
I'm interested in

2 Etectrical fields [0 Mechanical fields

Name.......... AgC..coonee
Address..
City. - State. 2P

Ms.227
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Positive Feedback

availability of food or lodging, or any
other assistance necessary to a licensee in
transit.

(e) To interfere maliciously with the com-
munications of another station.

| € To transmit superfluous communica-

tions. i.e.. any transmissions which are
not necessary to communications which
are permissible.

(g) For the transmission of music, whistling,
sound effects, or any material for amuse-
ment or entertainment purposes, or sole-
ly to attract attention.

(h) For transmitting communications to sta-
tions of other licensees which relate to
the technical performance, capabilities,
or testing of any transmitter or other ra-
dio equipment, including transmissions
concerning the signal sirength or fre-
quency stability of a transmtter, except
as necessary to establish or maintain the
specific communication.

(i) For relaying messages or transmitting

communications for a person other than
the licensee or members of his immedi-
ate family, except:
(1) communications transmitted pursuant
to 95.85(b), 95.87(b)(7), and 95.121;
and (ii). upon specific prior Commission
approval, communications between cit-
izens radio stations at fixed locations
where public telephone service is not pro-
vided.

Section 95.83(b) prohibits a Class D station

from communicating with any unit over a

distance of more than 150 miles.

Section 95.87 with limited exceptions pro-

hibits the operation of any citizens radio

station by persons other than (a) the licen-
see. (b) members of the licensee’s immedi-
ate family living in the same household, and

(c) employees of the licensee, only while

acting within the scope of their employment.

Any person under the control or supervision

of the licensee may operate a Class B or

Class C station used solely tor the control of

remote objects or devices other than devices

used to attract attention.

Section 95.91(b) limits the duration of Class

D station transmissions as follows:

Communications between or among Class

D stations shall not exceed 5 consecutive

minutes. At the conclusion of this 5§ minute

period, or upon termination of the exchange
if less than 5 minutes, the station transmit-

Rap1o-TV EXPERIMENTER



New Lower Prices On Heathkit® CB!

Save $20 On Deluxe 5-Channel ""Master Station’’ Transceiver!

¢ 5 crystal-controlled transmit & receive
channels o Receives all 23 channels
¢ Built-in 4-tone selective call o Tun-
ing meter o Adjustable squelch
¢ Built-in 3-way power supply—6 or
12v.DC,117v.AC o PTT mike, power
cables & crystals for 1 channel. 23 Ibs.

Kit GW-42 $9995

(was $119.95)

Save $15 On Selective Call Transceiver!

Kit GW-32A
{117 v. AC)

56995

{was $84.95)

¢ 5 crystal-controlled transmit & receive
channels o Built-in selectivecall ¢ PTT
mike, cable & crystals for 1 channel e Kit
GW-32D (6 or 12 v. DC), $74.95—15 Ibs.

Save $12 On 5-Channel Transceiver!

N i

Kit GW-22A
{117 v. AC)

$4795

(was $59.95)

e 5 crystal controlled transmit & receive
channels e Superhetreceiver with RF stage
o PTT mike, cable & crystals for 1 channel
.3Kit GW-22D (6or12v.DC) ... $49.95—
13 Ibs.

v

Save $5 On
1-Watt Walkie-Talkie!

Kit GW-52 -lTTni

695 |l
(pair $129.95) l“

Save $5 On 5-Channel Transceiver!

Kit MW-34

B

{was $89.95)

e Operates up to 3 miles H ¢ All-channel receiver tuning e One front-
o Rechargeable battery charges T3 pane! transmit crystal socket e 5 crystal-
from 117 v. AC or cars 12 v, ST controlled transmit & receive channels ¢ 3-
battery e 10 transistor, 2- At way power supply ... 117 v. AC, 6 0or12v.
diode circuit e Case, ear- L L DC  PTT mike, cables, crystals for 1 chan-
phones, crystals. 4 Ibs. — ] nel. 16 Ilbs.

See Other Lower-Priced Heathkit CB In FREE Catalog!

FREE!

1965 Heathkit

Catalog ... com-
plete descriptions
of these and over

e FrEATE I T

Heath Company Dept.19-10 Benton Harbor, Michigan 49023
in Canada: Daystrom, Ltd., Cooksville, Ontario
O Enclosed is $

Please send modei(s)
(1 Piease send FREE 1965 Heathkit Catalog

plus postage.

250 easy-to-build Name
electronic kits.
Mail coupon for addess
your FREE copy! City. R State Zip.
Prices & Specifications subject to change without notice.
GX-140 —]
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DOUBLE BONUS

e | CAIE
R i) o

POLY PAK
Include 25¢ for handling CHOICE

OF YOUR
BOTH FREE WITH EVERY $10 ORDER
4 —2N155 TRANSISTORS, or equals, TO3 cases
[[] 2—800 MC, IN709 NPN Silicon planar TO40 .
] 3 2N711 300MW. 300 MC, PNP MESA, TO1S .
1 1 40W. 2N1648 TRANS'TR NPN MESA,
2 25-AMP SILICON RECTIFIERS,
4 ZENER REFERENCES, 1N429, 6-volt, silicon Sl
2 “TINY' 2N1613 2W 100MC, TO46 cuse, npn $1
2 500MC TRANS'TRS, 2N964, mesas, pnp, TOIS $
10 "PIN MEAD'’ YRANSISYOKS oW, pap L. g
4 2N43 OUTPUT TRANSISTORS, b) GE, pnp, TOS $1
4 2N333 NPN SILICON transistors, by GE, TO5 $t
8 2-6Ame RECT: . studs, allicon, 50 to 100V -$1
10 MICRO DIODE ZENER goid axiathy Transitron§)
4 4-WATT PLANAR TRANS'TRS, 2N497, 2N498 §1
(] 4 2N35 TRANSISTORS, npn, by Sylvanin. T022 . §)
6 "MICRO"’ YIANSISYOIS 2N131°s, 1/187,
[ 4 cx721 TRANSISTORS, pnp, aluminum cuse . .
[J 10 1000 MC-1N251 GERMANlUM DIODES . ...
b 5 30MC TRANSISTORS, like 2N247, Sylvania . .
5 W. TRANSISTOR llllcon npn Mesa, 2N424.
™1 5 SUN BATTERIES TO 1 1/27 sizes, lite sensitive$]
15 PNP SWITCHING TRANSISTORS, asstd. TO5 $1
10 NPN SWITCHING TRANSISTORS, 2N3:38, 440 ’l
15 PNP TRANSISTORS, CK722, 2V35 107 oo0..
15 NPN TIANSISTOIS 2N3S5, 170, 440,

30 TRANSISTORS, rf,1f.nudlo,no test, TOS . .
4 35.W. TRANS'TRS, 2N143%, CBS, TO10, stud §1
2 2N708 SILJCON 400MC NPN PLANAR, TO46 .§}
10 POPULAR CK772 TRANSISTORS, pnp, no test §1
5 2N107 TRANS'TRS, by GE. pnp. pop, audlo pak $1

PARTS BY THE POUND IDTRANSISTORS

8$00-1000 pcs

[0 4 2N170 TRANSISTORS, by GE., npn for gen'l rf $1
B 25 TOP HAY RECTIFIERS 750 Ma silicon.50-400V $1
25 GERMANIUM & SILICON DIODES. no test . .$1
0 l 85W SILICON PWR TRANSTR, nbn, Hke 2N12132 $)
[]16 “TEXAS'* 750 MA 400V .ECTIF'EIS, , leads §1
3 TRANSITRON TRANS'TRS. 2N:i41, 42, 1W, npn §)
4 200 MC, PNP MESA, TO18 TIANSISTOIS .
$23 RELAY SURPRISE, seuled, tiny types
3 INFRA.RED DEYECTORS, with leads $
$25 SURPRISE PAK: trunxlstoru rect, divdes, etc.$1
40 PRECISION RESISTORS, Y2.1,2W;1 % \nluesSI
30 CORNING *'LOW NOISE" re-hlors asst. . . $1
60 TUBULAR CONDENSERS, 10 .5mf. 10 1Ky, fren $
40 DISC CONDENSERS, 2xmml to .0Smf to 1KY §)
60 TUBE SOCKETS, receptucles, plugs. uudio, etc. $1
30 POWER lESlSTOlS 5 to 50W. to 24 Kohms. §1
50 MICA CONDENSEIS to .1mf, silvers too! ..$1
10 VOLUME CONTIOLS to 1 meg, switch too! .$1
10° ELECTROLYTICS, tobOOml u«st”'&lubulurs’]
50 RADIO & TV KNOBS asstd. colors & styles . §1
10 TRANSISTOR ElECTlOlYTICS 10mf to 500mi$)
LJ 50 COILS & CHOKES, if. rf, unt, osc, &more b o
35 TWO WATTERS, axst incl: A.B., 5% too! ...
75 HALF WATTEIS asst incl: A.B., .n"!— too! ..
60 Hi-Q IESISYOIS 13,1,2W,1 & 5% values §1
10 PHONO PLUG & JACK SETS, tuners, amps . . $1
SO TERMINAL STRIPS,1 to R solder lug types . .$1
30 "YELLOW®* MYlAl CONDENSERS, asstd »al §1
60 CERAMIC CONDENSERS, discs, npo’s, 1o .06 §1
J-TRANSISTOR sUBMlNlATURE AMPLIFIER  $1
t 4 TRANSISTOR TRANSFORMERS, asst, worth $25 $1

1 FILAMENT TRANSFORMER, ll: to 8.3vet, 3A $§1
3 GEIGER COUNTER DETECTOI tubes, ussorted t
40 WORLD'S SMALLEST CONDENSEIS to .05mt $1

Full Leads Facton‘ Te.ﬂed & Gtdl U.S.A. Mfg.

$: send check, money order.
Includc pOstage—avg. wt. per pak
Ib. Rated net 30 days. €uD

LR P.O. BOX 942X
SO. LYNNFIELD, MASS.
HPAK-KING'' OF 'rul WORLD

AKS

Positive Feedback

ting and the stations participating in the ex-
change shall remain silent for a period of al
least 5 minutes and monitor the frequency
or frequencies involved before any further
transmissions are made. However, for the
limited purpose of acknowledging receipt of
a call, such a station or stations may answer
a calling station and request that it stand by
for the duration of the silent period. The
time limitations contained in this paragraph
may not be avoided by changing the operat-
ing frequency of the station and shall apply
to all the transmissions of an operator who.
under the other provisions of this part, may
operate a unit of more than one Citizens Ra-
dio station. ]

Science Facts

¢ Human “gills” that will let man breathe
under water like a fish, improved heart-lung
machines for open heart surgery and “breath-
ing” systems for submarines and underwater
experimental stations: these are just a few
practical applications slated for a new syn-
thetic membrane recently invented by a
General Electric scientist. The membrane can
resist passage of water while allowing oxygen
intake and dimissal of carbon dioxide.

* Nuclear energy is now being used by Gen-
eral Electric scientists to make novel changes
in the chemical properties of wood. The
wood is impregnated with plastic materials
and then exposed to radiation. The result

. an extremely hard wood-plastic alloy.
Anticipated uses range from table-tops 1o
viny! floor tiles.

¢ A new type of photography which uses no
chemical developer and produces an image in
a fraction of a second is being studied. Light
and heat alone produce the completely de-
veloped picture. Reheating will erase the pic-
ture and the film can be used again and
again.

* While rocket launch vehicles continue 10
grow in size, the radio guidance equipment
is shrinking. This equipment weighed more
than 200 pounds in 1957, compared 10 a 47
pound system in the recent Gemini manned
orbital flight. u

Rap10-TV EXPERIMENTER
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Some plain talk from Kodak about tape:

"'1 hi:.'q.n'.i'il'u

b

Noisemanship...modulation noise... =
and how to get extra dbs. of silence

Starting at the beginning

Kodak tape is mighty quiet
when 1t leaves the factory. Be-
cause of special milling tech-
niques and our now-famous
“R-type” binder, the gamma fer-
ric oxide particles are more uni-
form in size and shape and more
uniformly dispersed than wasever
before possible. Result: asuperior
degree of magnetic randomness,
and thus, built-in quietness. To
make sure that the roll of Kodak
tape you purchase is as “quiet”
as possible, we also bulk erase
each roll. By “randomizing” the
particles’ polarity in all dimen-
sions, foreign signals picked up
during manufacture are elimi-
nated.

Thisfairly pristinestate doesn’t
Iast long. Once the tape has been
subjected to the erase field and
record bias from your recorder, a
certain degree of randomness is
lost. So-called zero-signal noise
results because a recorder’s erase
system is not as eflicient as a bulk
eraser. Whereas bulk erasers
cause 3-dimensional decay of the
remnant signal, an erase head
causes decay in one dimension
only—along the length of the
tape. This explains why zero-
signal noise is always higher than
bulk-erase noise.

Blue plate special —noisewise

Noise in the presence of a re-
corded signal—modulation noise
—is the real meat and potatoes
of tape performance. Testing for
modulation noise is a bit tricky,
however, because ac program and
noise get mixed up in the ampli-
fier. And if we are to determine
the amount of noise in a system,

i’s imperative that we distin-
guish between one and the other.
One way to do this is to use what
our scientists refer to as a dc
equivalent in r.m.s. milliamps
of an ac signal.

Simply explained, we select
the ac signal level that repre-

average low frequencies (20-1000
cycles at 15 ips) and ene for the
high frequencies (1000-15,000
cycles at 15 ips) . We are happy
toreport that Type 31A (Kodak’s
geuneral-purpose/low-print tape)
rates as much as 6.5 dbs better in
the low frequencies and 1.5 dbs

sents the practi-
cal limit for
linear recording
—2% third har-
monic distor- 8.
tion. Then we
apply a dc signal

to the record

Il

crease the rec-

TOTAL NOISE SPECTRUM

HHHHHIIIIILLL

ordeurrentuntl o
it reaches the

1000 15.000
FREOUENCY

same level as that of the above ac
signal. On the tape we have re-
corded a “zero frequency” pro-
gram plus the modulation noise
contributed by both equipment
and tape. Since the reproduce
amplifier filters out dc signals,
only the modulation noise comes
through, and this can be meas-
ured by an output meter.

Strike up the band pass

Final proof-of-the-pudding 1s
to examine the total noise spec-
trum through band pass filters.
Fun! One could, for example,
measure the noise that comes
through a 1-cycle band pass filter
—even get a signal-to-noise ratio
of about 115 db. But this really
tells nothing about the tape’s
practical performance. For as the
graph shows, there 1s much more
notsein thelower frequencies than
in the Ingher. For more meaning-
ful evaluation, we specily two
signal-to-noise ratios...one for the

better in the high frequencies. At
Kodak, “shhh™ 1s the word.
Kopak Sound RecordingTapes
are available at most electronic,
camera and department stores.
New, 24-page, comprehensive
“Plain Talk™ booklet covers all
the nnportant aspects ol tape
performance, and is free on re-
quest. Write: Department 8,
Eastman Kodak Company,
Rochester, N.Y. 14650.

/ =
SOUND RECORDING TAPE

\ -
.‘j
/

©Eastman Kodak Co. MCMLXI

EASTMAN KODAK COMPANY, Rochester, N. Y.
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New
EICO

23 GHANNEL DUAL CONVERSION CB

All crystals provided for 23 crystal-controlled
transmit & receive channels|

WIRED ONLY Rugged 5-watt CB transceiver
with *space-age’ 23 channel fre-
mﬁg.gﬁ quency synthesizer. Gives you
bullseyes two-way communica-
tion in both fixed and mobile locations with equal
ease. At your dealer now, the EICO Sentinel 23 is the
new CB rig with every wanted and useful feature!
® Transistorized 12 VDC & 117 VAC
dusl power supply eliminates vibrator hash.

© Super-selective dual conversion superhet
requires {4 uV for 10db S/N.

e Crystal-controlled 6mc IF and three 455kc IF's.

Effective automatic impulse noise limiter,
wide-range AGC.

Delta tuning for receiving off-frequency
transmissions.

Adjustable squeich and standby switch.
Illuminated *S’’ meter/RF output meter.

Single knob channel selector with illuminated dial.
Converts to 3.5 watt PA system with

remote spesker.

®* TURNER 333 noise-cancelling ceramic p-t-t mike.
Headphones/external speaker jack.

® Scuff-proof textured blue vinyl finished

steel cabinet.

® Anodized extruded aluminum panel
with polished edges.

R e e S LSS e s s e e “
| WAL, Etectronic instrument Co. Inc. RTV.8 |
: 131-01 39th Avenue, Flushing, N. Y. 11352 :
i Send for 1965 Full-Line Catalog 3 g
i z |
! Name c |

)
: Address § '
: |
+ City State Zip g
bemerccccnccrcccmcccnccccnccccn e -d
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RIGS AND
RIGAMAROLE

8 Hope that all of you are finding the new
CB rules and regulations relatively casy to
live with. The basic rules are casy enough
to remember—if you find it necessary to talk
to a station which isn't part of your own
network (that is, if it has a callsign which
is diiferent than yours), keep the yakking
on Channels 9 through 14, or on Channel 23.
Keep your transmissions short and if you
feel the need to discuss the technical merits
of your equipment, use the telephone or
(even better yet), get a Ham radio license.
We at Rapio-TV EXPERIMENTER are doing
our share in keeping the band “clean™ by
keeping our readers informed on the latest
FCC rules (See Positive Feedback in this
issue) and encouraging good CB operating
procedures.

Tiny But Tough. One of the more excit-
ing entries into the CB equipment field dur-
ing recent months is the new Raytheon
TWR-7 rig—an all transistor unit which is
probably the smallest full-power S-channel
set ever offered for CB use.

This slick looking little set (not much
larger than a pair of eyeglasses) mounts
handily in any car or truck, has a universal
bracket which further simplifies installation
and aliows the unit to be tilted for maximum
accessibility.

Our photo shows the TWR-7 being put
through its paces by Susic Henriksen (in
New York's Central Park) who told us that

.among the unit’s features are push-to-talk, a

highly -effective 2-stage noise limiter, an ad-
justable squelch and a micro-lamp which
indicates amplifier output. Having a pro-
vision for an external loudspeaker, the
Raytheon TWR-7 may also be used as a
mobile public address system.

Designed for use in the new H.E.L.P.
(Highway Emergency Locating Plan) pro-
gram, which, it is hoped, will give all motor-
ists the ability to summon immediate aid in
cases of road emergencies, the TWR-7 comes

Rap10-TV EXPERIMENTER
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Industrial
Electronics

Television

{5 =
7
]
&%)
Your awn
business

DeVry Tech Prepares
You for Many

Types of Jobs
n

| Electronics

in Day or Evening Classes Or
In Privacy of Your Home (Spare Time)

if you're a young man looking for a career to grow in, and to grow

with — look into electronics. Or if you're 18 to 45, sick of your routine job
and fed up with a small paycheck — look into electronics. For

here's a field offering real money, a promising future, fine careers. When
after thorough training you can say: “I'm an electronics technician,'’
you're a man of standing in your community. And you're ready for many
exciting opportunities that depend on electronics — from Radio and Television,
Radar, Broadcasting or Industrial Electronics — to Automation,
Computer or Missile Control work.

But don’t be stopped by the word “electronics.”

You don’t need advanced education or previous technical experience

to start our program. DeVry trains you with tools in hand and equipment
in front of you, with “‘programmed’ texts and visual aids — either

at home or in one of our modernly equipped resident schools. We know
you wHl be pleased with what we have to offer. Fill out

and mail the coupon for details.

50,000
GRADUATES
In only 34 years, DeVry
has grown to be one of
the world's largest elec-
tronics educational

2,200 RESIDENT
STUDENTS
In day and evening
classes DeVry Tech's mod-
ern training centers are
educating men for fine

5,000 FIRMS HAVE
HIRED OUR GRADUATES
DeVry men are sought
after by industry, a real
advantage for you when
you graduate,

PART TIME INCOME
WHILE LEARNING
Make extra money servic-
ing radios, TV sets, Hi-Fi
systems in your spare
time — surprisingly soon,

i centers. careers.
-

rw

Tommunications
Plus Many Others!

| ‘e

FB
SEND FOR FREE
BOOKLETS NOW

Just send the coupon;
get the story of the electronics
field — and how you

R, 1965

MAIL THIS COUPON NOW
DeVRY TECHNICAL INSTITUTE

4141 Belmont Ave., Chicago, Hl. 60641, Dept. RTE-8-V

Please give me your two free booklets. "Pocket Guide to Real
Earnings” and “Electronics In Space Travel”; atso include details

may prepare for it. on how to prepare for a career in Electronics. 1 am interested in l
the following opportunity fields (check one or more)
[ o Space & Missite Electronics Communications
P
1 ﬁl Television & Radio ] Computers
5 Microwaves Industrial Electronics
m Automation Electronics Broadcasting I
| . | Radar Electronic Control
| S € I
ACCREDITED MEMBER IOAM AGE
OF NATIONAL HOME ADDRESS. APT
STUDY COUNCIL I
e CITY. ZON STATE
[0 Check here it you are under 16 years of age. I
Canadian residents: Write DeVry Tech of Canada, Ltd.
2098 970 Lawrence Avenue West, Toronto 19, Ontario I
19



SCR-625 Mine Detector

(treasure locator) new, with btrys....
4 Conductor Wire, flat, roll 150 feet L
Carbon Mike, Canadian Air Force, new, noise cancelling  1.25
28 Voit DC 3 Amp

power sply kit, operates on house current....... 5.50
British Snooperscope Tube,

new, w/specs. (see in dark). .................. 4.00
us Snooperscope Tube =6032 w/sheet. 6.50
infra Red Filter (use on lights) passes |nfra red 1.25
Infra Red Detector Capsule new.......... Tul 8 1.25
T-45 Air Force Lip Mike (carbon). ................. .75
T-30 Air Force Throat Mike

(makes underwater intercom)... .............. .50
Polaroid Polarizing Filters 2 sheets 5x5 mches ...... 1.00
SCR Light Dimmer Kit with instructions. .. ... . 4.50
Epitaxial Transistors 300 mc, T0-18, like 2N960 3/ 1.00
100 watt Power Transistors like 2N277......... 2/ 1.00
SCR 100 PIV 20 amps...$1.25 50 PIV 20 amps 1.00
Transistors Factory Marked, Your Choice

756 8aCh 127600 . w sn K4k b bl memdg s sl - mnh o 7.50

2N339-2N340-2N341-2N342- 2N343 2N497-2N498-

2N547-2N548-2N549-2N551-2N552-2N657-2N728-

2N755-2N754-2N841-2N843-2N1117-2N1206
Prism, Pocket Rainbow, hold in sun for spectrum. , .60
M-3 Military Infra Red Sniperscope, operational . 225.00
Selenium Sun Cells electricity from sun, 5 with book  1.50
3AP1 Oscilloscope Tube. 1.00
Crystal Mike w/cord & plug, for tape recorders etc. 1.35
Radiosonde Transmitter w/tubes, new. ... P 1.25
Dynamic Earphone hearing aid type ww:ord & plug .60
wired Memory Planes

4096 $12.50; 8192.. ... $15.00; 16,384. . ... 35.00
IBM Ferrite Memory Cores,

loose; with spec sheet................ .200/ 1.00
Above is a sampling from our 80 page catalog. Send 25¢ for
catalog. All material listed FOB Lynn, Mass. (you pay shipping).

JOHN MESHNA, JR.
19 ALLERTON ST., LYNN, MASS.

TAPE RECORDER
P .J (tiquidation stock)

$8.99

Liquidation of our

special purchase of

tape recorders com-

plete with excelient

21/2” speaker and

microphone, A $20

. value. This production left over

from giant national department store promotion where

recorders were taped with a message to give to passing cus-

tomers. Comes complete with standard V4“ magnetic tape. Use

for messages, rig with remote control invisible thread for detec-

tive work. Has unique endless loop feature. Hide anywhere, con-

ceal in toy animal and let it make outrageous remarks to guests

Hundreds of uses. While they last. Send $1 deposit for C.0.0.
A 14 day money back guarantee.

MISSION LIQUIDATORS.
P.0. Box 4187, San Fernando 24, California.

A JOB or a POSITION ?

The ditterence is ELECTRONIC MATHEMATICS

NOW! A NEW WAY TO LEARN—I. H. 8. 1. WaY.
A complete home study course in electronic math to
help you get the position you want—MORE MONEY—-
MORE RESPECT,
COURSE PREPARED BY COLLEGE PROFESSORS
who have lectured 10 thousands of men on math and
engineering. You learn at home quickly, easily—AS8
FAST as you want,

YOU SIGN NO CONTRACTS
Pay cnly If satisfied—you owe it to yourael! to examine
the INDIANA [HOME STUDY INSTITUTE COURSE
IN ELECTRONIC MATH.
FREE BONUS—it you join now, a refresher course in
basle arithmetle.

Write for Brochure—XNo Obligation
THE INDIANA HOME STUDY INSTITUTE
Dept. RTV-10, P. O. Box 1189
Panama City, Fla. 32402
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equipped with crystals for CB Channel 9,
which has been designated as the National
CB Calling and Emergency Channel. This
channel is monitored by thousands of clubs
and individual CB'ers across the nation.

You would have to look hard to see the tiny,
but tough, Raytheon TWR-7 CB rig in the
photc. Just squint down at the area between
the dashboard and the young Miss’s right foct.

One emergency which seems to face all of
us, for instance, is a “dead battery.” The 3
Raytheon people claim that their rig will
even run from such a battery—one which is
so dead that it not only fails to start the
engine, but won't operate the cigar lighter,
or headlights, or heater, or even light the
tail lights—and that’s about as “‘dead” as
you'll ever have to worry about.

The Raytheon TWR-7, which 1s selling
for $129.95, is available from many CB
shops and is also being otfered by authorized
dealers as optional equipment on both Ford
and International Harvester vehicles. Furth
data on the TWR-7 may be obtained
Raytheon Company, Dept. RR, 212
Grand Avenue, South San Francis

Mike Booster. If you have evr
your CB rig was short changing
madulation department, a new,
the CB market may be the sol
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Glenn Horning, Local Equipment Supervisor,

Matt Stuczynski, Senior Transmitter
Operator, Radio Station WBOE.

“The Commercial FCC License is a ‘must’
for a career in broadcasting. 1 took CIE's
Home Study Electronics Course and, thanks
to their ‘Auto-Programmed’ teaching
tethod, passed the 1st Class FCC License
Exam on my first try! | now have a good
job in studio operation, transmitting, proof
of performance, equipment servicing.”

Chuck Hawkins, Chief Radio Technician,
Division 12, Ohio Dept. of Highways.

“My Cleveland Institute Course enabled
me to pass borh the 2nd and Ist Class License
Exams on my firsi attempt . ., even though
I'd had no other electronics training. I'm
now in charge of Division Communications
and we service 119 mobile units and six
base stations. 1t’s an interesting, challeng-
ing and extremely rewarding job."

Western Reserve Telepbone Company.

«] owe my 2nd Class FCC License to Cleve-
land Institute, Their FCC License Program
really teaches you theory and fundamentals
... is particularly strong on transistors, mo-
bile radio, troubleshooting and math. Our
Company has 10 other men enrolled with
CIE and it's going to help every one of them
just like it helped me.”

How about you? If lack of an FCC License is holding
you back, it’s time you looked into Cleveland Insti-
tute of Electronics Home Study. All you have to do
is send us the coupon . . . and in a few days, you'll
. . Cleve-

land Institute backs their programs with this exclusive,

money-back warranty: “A CIE License Course will
bquickly prepare you for a Commercial FCC License

have the complete story. And remember .

exam. If you complete the course but fail to pass the
\pm on your first attempt, CIE will refund all tuition.”

T started now. Send coupon for free booklet ‘‘How
ec h }\ Get an FCC License.’’ There’s no obligation,

Insti
s_ltu‘veland institute

cuicaso & F Electronics

TORDNTO
1 St., Dept. EX-14 « Cleveland, Ohio 44114
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| c I E HOW TO GET A
| COMMERCIAL
| Cleveland Institute

|

| 1776 E. 17th St., Dept. EX-14

|

|

|

|

|

FCC LICENSE

of Electronics
Cleveland, Ohio 44114

|

|

|
|
|
|
|
Yes! 1 want to know how toget a Commercial FCC License. I
Please send me your FREE booklet . . . without obligation. |
|

|

|

|

|

|

|

=

My Occupation is

| Name Age.
I Address County
| City State Zip

A leader in Electronics Trainiag . . . since 1934
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BIG MONEY

CORNERS OF

IN THE
A THE WORLD'!

L S =

“n TELEVISION, RADID
ELECTRONICS, RADAR, SONAR

ONLY CHRISTY OFFERS
COMPLETE TRAINING!
Investigate the Christy Complete
Course. Why be satisfied with Jess?
CTS Shop Method, Home Tralning
makes learning easy. You learn by
working with actual equipment. You
receive Comprehensive training from
the start. Can EARN AS YOU LEARN,
You become qualified to open your
own Electronics Repair business or to
gain high pay as a TV, io, Elec-

tronics, etc., Technician.

19 TRAINING KITS INCLUDEDI
You receive a Multi-Tester, Oscillator,
Bignal Tracer, Oscilloscope, Signal Gen-
erator, mic Timer, Regenerative
Radio, 24" TV set (optional) and other
valuable teatin, eq!ulpmam. FREE 800K
and TWO FREE LESSONS yours for the

asking! No obligation.
CHRISTY TRADES SCHOOL
Dept. T-1411, 323

4 W. Lawrence

Chicago, il. 60628
] cHmisTY TRADEs SCHOOL, Dept. T.1413 |
3214 W. Lawrence Ave., Chicago, hi. 60623
Please send me the 3 FREX BOOKS Special Form for
: PAYING LATER from BARNINGS MADS WaTCSS) Jorm for |
I A e, AGH....... :
I ADDRESS . oottt et I
(2 & STATE....... ZIP CODE.. ...,
L_________________J

WITH THIS
WIRELESS MIKE
AND ANY FM
RADIO...

you have a complete portable wireless PA sys-
tem. You can talk to any size group, in any size
room with hands free, no wires, 101 uses—
public address, broadcast, musical instrument
pick-up, surveillance, etc. At electronic supply

houses, $49.50. AMPHENOL CONSORT
DISTRI.BJ’.!J’QR DIVISION
o 28753 25th Ave » Broadviow, i1, 80155
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problems. It's the Nuvistor microphone pre-
amplifier and booster being manufactured by
Sentry Manufacturing Corp., Dept. RR,
P. O. Box 12322, Oklahoma City, Okla.
73112. This little gadget hooks up in sec-
onds between the microphone and the rig to
give your voice the much needed muscle to
blast you through even the busiest, messiest,
interference on the channel. If you have an
older rig (one from the days when the manu-
facturers weren’ incorporating such fancy
gizmos as speech clippers and compressors
in their units), then this may be all you need
to give your gear the “modern” sound and
performance. If you have a new rig, this
Nuvistor microphone booster will surely
make you the big signal in your area. By
the way, Sentry Manufacturing is headed by
the famous “Uncle George” Beyers who, for
many years, was associated with Internation-
al Crystal Mfg, Co. The amplifier sells for
only $9 from Sentry, who will also be happy
to send you further information on the de-
vice plus news of some of their other new
products. Attention dealers: Sentry is look-
ing for new outlets for their switches, con-
verters, and other CB gear.

The Full 23. Eico Electronic Instrument
Co., Inc., of 131-01 39th Avenue, Flushing,
N.'Y. 11352, let us have a look at their new
“Sentinel 23,” a 23 channel dual conversion
transceiver which takes advantage of the
latest frequency synthesis techniques in its
design.

Priced at $169.95 (wired and tested), the
unit incorporates a 6-mc/s first IF stage for
high image rejection (rated at better than
60 db) and a second IF of 455 ke/s with
s$ix tuned circuits to provide a high degree
of selectivity (rated at 6 ke/s at points 6 db

Desk top view of EICO’s new “*Sentinel 23"
CB transceiver with full frequency synthesis
on all channels. Unit comes complete with
push-to-talk, noise cancelling microphone.

RaDIO-TV EXPERIMENTER




Reg. U.S.
Pat. Off.

BUILD 20 RADIO
CIRCUITS AT HOME s
with the Deluxe $2695
PROGRESSIVE RADIO ~EpU-KIT®

Now Includes E

12 RECEIVERS % No Kno!n.ledge of Radio Necessary

% 3 TRANSMITTERS Y No Additional Parts or Tools Needed >

L S % EXCELLENT BACKGROUND FOR TV g a——
% AMPLIFIER ¥ SCHOOL INQ Tralning EIu"oiu Technicians Since 1946

% SIGNAL INJECTOR

% CODE OSCILLATOR * Sold In 79 Countries i _FREE ExTRAS - I

YOU DON'T HAVE TO SPEND (o seTOFTOOLS |
HUNDREDS OF DOLLARS FOR A RADIO COURSE |« soueanG rrow J

ELECTRONICS TESTER
PLIERS.CUTTERS
VALUABLE DISCOUNT CARD
CERTIFICATE OF ME
TESTER INSTRUCTION MAN

The °'"Edu-Mit offers you an outstanding PRACTICAL HOME RADIO COURSE at a P

rock-bottom price. Our Kit is designed to train Radio & Electronics Techniclans, making

use of the most modern methods of home training. You wili learn radio theory, construc-
e Bractice Jand servicing. THIS IS A COMPLLTE RADIO COURSE IN EVERY DETAIL.
p You n;lll _Iearr'| how to b':ulld 'radlos.. ullnulrexuvlar scremztlcs: how to wire and solden UAL
n a protessional manner; how to service radios. You will work with _the standard type of
punched metal chassis as well as the jatest development of Printed Circuit :hassis.yp }‘éf:v.’s'.‘}',‘,"".fgox“':fou'o UG
You will learn the basic principles ot radio. You will construct, study and work with TROUBLE-SHOOT N‘; BOOK
RF and AF amplifiers and oscillators. detectors, rectitiers, test equipment. You will learn m e Q T .
and practice code, using the Progressive Code Oscillator. You will learn and practice EMBERSHIP IN RADIO-TV CLUB:
Troubie-shooting, using the Progressive Signal Tracer, Progressive Signal injector, Pro- | cownsuLTaTION SERVICE o FCC
ressive Dynamic Radio & Electronics Tester, Square Wave Generator and the accompany- AMATEUR LICENSE TRAINING
ng instructional material. « PRINTED CIRCUITRY
ou will receive training for the Novice, Technician and General Classes of F.C.C. Radio L —
Amateur Licenses. You will build Receiver, Transmitter, Square Wave Generator, Codo
Osclilator, Signal Tracer and Signal Injector ‘circults, and learn how to operate them. You

will recerve’dn” exceltent Background for televisian. il I:n?m:ul.erc:dr?n-::‘.o o LSE RVICING L ESSONS l

y no pr

the product of many years of teaching and en(ﬂhu’aring experience. The “Edu-Kit’’ will
provide you with a basic education in Electronics and Radio, worth many times the low You will learn trouble-shooting and
ou The S)gnal Tracer alone is worth more than the price of the kit. servicing in a progressive manner. You
will practice repairs on the sets that
you construct. You will jearn symptoms
ang um“u?' tvoyuble Iv;‘lm:me. n:nab:.
ow to

and backg have i Ny i"- car radios. ou w earn
whether you are inter- uscd the **Edu-Kit'' In more than 79 coun- gsetne Yg':;?ssl:ﬁ:::or“:::l l::a%evrﬁa"nnlg
;"fes“f,‘l;“ﬁe‘;'{';,""a"'f e s oo Geen Radio & Electronics Tester. While you

a ed, ste y_step, so tha!

tuture, you you cannot make a mistake, The Ped are ‘fearning In this practical wa
Edu-Kit worth-while ‘investment. allows you to teach yourself at your own

Many thousands of Individuais of all rate. No Imstructor is necessary.

You do not need the sllﬁmest background ages

fees which will far exceed the price of
the ¢'Edu-Kit.’’ Our Consultation Service
will hetp you with any technlcal prob-
jems you may have.
'ry.‘e Pr?urcsslve Radio -':m:-"xn" s Ihe.lwem?slldedl‘l&]l"gﬂal .radl‘o rlt in the ro‘rld,
d is universally accepted as the n the fie of electronics trainini. The *‘Edu-
n t **Learn by Doing.’’ Therefore you construct, FROM OUR MA
n a closely intekrated pro-

BAG

E Wit 4. Stataitis, ot 25 Poplar Pl,, Water-
be i o -Kit.** You the bury, Conn.. writes: ‘‘i have repaired
tunction, theory and wiring several sets for my f{riends. and made
set you will enjoy listening to re.fular dcast_stations. learn theory. Practice testing money. The **Edu-Kit'’ paid tor itseit. |
and trouble-shooting. Then You build a more advanced radio, learn more advanced theory was feady to spend $240 tor a Course,

and techniques, Gradually, in a progressive manner, and at your own rate. you wili s 1
g O st uctink more Aovanced Muiti-tube radio Circuits, and doink work like 3 but' | found your ad and sent for your
i, Radio \Z . P. O, Box 21. Magna.
in the *Edu-Kit"" course are Receiver, Transmitte ul‘?y.e:" 'I':Ie"il?m-l(l's are wOnde‘r'ul. Here
Generator and Signal injector Circu The: f { am sending you the questions and also
but genuine radio ¢ircuits, constructed by means of profe the answers for them. | have been in
plus the new method of radio construction known Radio for the last seven years. but like
¢ regular AC or DC house current. to work with Radio Kits. and line to
bulld Radio Testing Equipment. | en-
oyed every minute | worked with the

dlﬂercn.l hﬁ: the Ish:nal T:acer won‘?
o wi|l receive all parts and instructions Necessary to build twenty different radio and fine. Also like to let you know that
o iCn Circuite. eacn guaranteed to operate. Qur Kits contaln tubes, tube sockets. vari- :,"J.""’“"g{‘:‘!@'“'"‘ Bjmamber oLy Ut
able, electrolytic, mica, ceramic and paper dlelectric condens resistors, tie adio-Ty Club o, 1534 Monroe Ave
e, tubing. P metal chassfs, Instruction Manuals, hook-up wire, Huntington, W. Va.: *‘Thoulnt | would
selenium’ rectifiers, €oils, volume controls and switches, etc. 4 few ilnes to say that re-
Tn ‘addition. you receive Printed Circuit materials, including Prin"‘;i Circuit chassis.

op you ]
. 4 ceived my Edu-Kit, and was really amazed
special tube sockets, instructlons. You also receive a useful set of tools, 2 that such a bariain can be had at such
rofesslonal clectric saldering and a scif-powered Dyn
e

a low price. | have already started re-
ester. The *‘Edu-Kit"" aiso Includes Code instructions and tl paleing  radios and phonographs., My
in agdition to F.C.C. Radlo Amateur License training. You will also recelve lessons for friends were really sufprised to see me
servicing with the Progressive signal Tracer and the Progressive Signal Injector, a Migh get into the swing of it so quickly. The
Fidelity Guide and a Quiz Book. You receive Membership 1n Radio-TV Club, Free Consuita- Trouhle-snoollnf Tester that comes with
tion Service, Certificate of Merit and Discount Privileges. You receive ali parts. toots. the Kit is really swell, and finds the
instructions, et¢c. Everything is yours to keep. troubie, it there is any to be tound.

l_f PRINTE < = CUITRY J | r UNCONDITIONAL MONEY-BACK GUARANTEE _!
D _Ci ‘
" : s TR ORDER FROM AD—RECEIVE FREE BONUS
no increase in price, the ‘‘Edu-Ki
now Includes Printed Circuitry. You build ‘ RADIO & TV PARTS JACKPOT WORTH $15
a Printe reuit gnai Injector., a unique i e % @
Zarvicing. instrument that can detect many I [E], :and “Ed'u KIA'“ postpaid. | Aantlosn full payment of $26.95. |
Radio and TV troubles. This revolutionary | end “*Edu.Kit” C.D.D. | will pay $26.95 plus postage. |
new technigue of radio construction is now [J Rush me FREE descriptive literature concerning “Edu-Kit,” '
becoming popular in commercial radio and |
TV sets. NIEMO sumss s siaruiosans s o o of8lskomrerel s iua s sssaiar s o #d avd WM 3 e s A mmal s 0 N o e SO DI POR T2 '
A Printed Circuit is a special insulated I J
chassis on which has been deposited a con. I AGUTESS ¢ o5 sbifs ®owass sd B5 s Toemesmmyseymmss s FFI6 vy soineeions ghons b cledsofg |
ducting material which takes the place of
wiring. The various parts are merely olugged I Y SRR e SR L MRl s SRR TR T TPy s BT S T ) i CR0C |
in and soldered to lerminals, |
Printed Circuitry is the basis of modern I PROGRESS'VE “EDU-K'TS" |Nc,
Autnmation Electronics, A knowledge of this (ATT: S. GOODMAN, m.S. In ED., PRES.) I
subject is a necessity today for anyone in- I o = ‘
terested in Electronics. | 1186 Broadway, Dept. 532NN, Hewlett, N. Y. |
n.________.___._——_____.________I
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INSTALL YOUR OWN
TV OR FM ANTENNA
Save up to $50

FREE! Valuable new Booklet, jam-packed with vital, but fittle-
known information that will enabfe you to install the world's
best antennas at tremendous savings!

PARTIAL LIST OF CONTENTS: Secrets of accurate Antenna
Orientatiop e How to get a TV and FM Reception Analysis

for your area e How to gbtain the unique new Antenna
"DIRECTIONALIZER' Kit o Latest advances in Tv &
FM Antenna Technology

ALSO INCLUDED FREE!

Specifications and prices of famous Channel Master Antenna
Kits for VHF & UHF (Black & White, Color), FM & FM-STEREO.
Also Rotators and Indoor Antennas. DON'T DELAY! Send
for your copy now! Write: Jetterson-King Inc., Dept. TVE.9,
South Falisburg, N.Y. 12779,

JEFFERSON-KING INC.
Dept. TVE-S, South Fallsburg, N.Y. 12779

Yes, rush me Free literature described above!
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ERSIN
MULTICORE
9-CORE SOLD
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“BUY IT AT RADIO-TV PARTS STORES | £

MULTICORE SALES CORP.PORT WASHINGTON, N’Yj
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l down) for the squashing of any adjacent
{ channel interference. Sensitivity is a most

respectable quarter of one microvolt for a
| 10 db signal to noise ratio.

Powered from either 117 VAC or 12
VDC, the “Sentinel 23" features a transistor-
ized power supply which eliminates the
possihility of annoying vihrator *hash™ which
has plagued mobile CBers in the past.

The transmitter puts more than 3 watts
into the antenna, and the output amplifier
is designed for maximum power transfer into
antenna loads ranging from 30 to 100 ohms
by means of an adjustable pi-network. A
built-in TVI filter will also be found as a

| handy addition in many areas.

Other goodies include a very effective
automatic impulse noise limiter. wide range
automatic gain control, adjustable squelch,
a standby switch, a built-in public address
system (when used with an external speak-

| er), a Turner Model 333 noise cancelling
| mike and even a jack for a pair of head-
| phones.

Weighing in at 14 Ibs. and measuring
434" high, 12" wide, 742" deep, the “Sentinel
23” looks like it will be u popular member
| of the CB fraternity. Ask Eico to send you

additional information on this one.

Guess that’s about it for this issue. Next
time around we'll have a look at some more
exciting additions to 11 meters, L]

) )
.
L

“looks screwy, but | find my car's
antenna gives much better reception.”

Rap10-TV EXPERIMENTER



Choose Your Tailor-Made
Course in N.T.S.“PROJECT
METHOD” ELECTRONICS!

Now! N.T.S. — one of America's oldest lea
technical schools — offers you GREATER

are shop-tested in the Resident School in Los Angeles.
work on practical job projects, learn to use shop
manuals and schematics. Your N.T.S. training is
individual. You proceed at your own pace. The Schools’

practical methods, plus more than 60 years of experience,

have helped thousands of students all over the world to

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

CHOOSE YOUR FIELD —INSURE YOUR

ELECTRONICS-TV-RADIO-SERVICING & COMMU-
NICATIONS A basic course thoroughly covering
fundamentals of electronics, radio, TV servicing
and communications.

MASTER COURSE IN ELECTRONICS-TV-RADIO,
PLUS ADVANCED TV & INDUSTRIAL ELECTRON-
Ics  This course covers everything included in
Course No. 1 plus Automation and every phase of
the Electronics industry.

FCC LICENSE Preparation for this government

license essential for interesting jobs in radar,
radio, television, communications, guided missiles,

1

ding home-study and resident 2 u
CAREER OPPORTUNITIES
IN ELECTRONICS. N.T.S. “*Project Method'’ home training lessons

N

I———y

You
Work

on the
electronle
“‘braing’'ef
Industry —
computers, data
:mcnlln; and
other automation
equipment. Become

2 TV-Radlo Technician,
an electronics Held englneer,
of succeed In your own business.

"FUTURE!

STEREO, HI-FI AND SOUND SYSTEMS A grow-
ing tield. Prepares you to build, install and service
modern sound equipment for home or industry.

BASIC ELECTRONICS Gives you the fundamen-
tals you must know to build on for a future
Electronics career. Also offers an excellent back-
ground for Salesmen, Purchasing Agents, and
others in Electronics.

ELECTRONICS MATH Simple, easy-to-follow in-
structions in the specialized math you need in
many electronics jobs.

& ’.v-1f—'

many others. Upon completion of this course, if
you do not pass the FCC exam for a 1st Class
Commercial Radiotelephone License your tuition
will be refunded.

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

4

TELEVISION SERVICING ( Including Color) Covers
installation, adjustment, repair and servicing of
black and white and color television . .. prepares

Most courses include EQuipment Kits. THERE ARE NO KT DEPOSITS.
i— Everything Inciuded in
your low tuitlon.

you for your own sales and service business.

CLASSROOM TRAINING AT
L0S ANGELES

You can take classroom tralning in our
tamous Resident School at Los Angeles
in Sunny Southern California. N.T.S. Is
the oldest and largest school of its
xind. Assoctate in Science Degree also
offered in our Resident Program. Check
Resident School bou in coupon for tull
details

MAIL COUPON TODAY
FOR FREE BOOK AND
SAM PLE LESSON in Field of Your Chaice.

You enroll by Mail and Save Maney. No Salesmen: This
means lower tultion for you. Accredited Member N.M.S.C.
-

d , ) T gps!
@ NATIONAL G5 SCHOOLS

WORLO.WIDL TRAINING SINCE 1905
4000 S. Figueroa St., Los Angeles, California 90037

programs for men and women.

in coupon for information.

Sample Lessan

ek
£

‘.“”uﬁ

\Tao
3°
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HIGH SCHOOL AT HOME

Learn easily. New modern method. Na-
tional also offers accredited high schoal
Take
only subjects you need. Study at your
own pace. Latest approved textbooks— "
yours to keep-—everything Included at
one low tultion. Check High School box

Please Rush FREE Electronics “Oppartunity Bcok",
and sampie lesson on course checked below

Electronics-TV-Radio Servicing & Communications ,

Master Course In Electronics-TV.RADIO ,

Advanced TV & Industrial Electronics '
Dept. !

FCC License
215-95 §

Radio Servicing (AM-FM-Transistors)
!
!
1
!

Television Servicing (Includ Color)
25

, Name o

Stereo, Hi-Fi and Sound Systems
Basic Electronics Electronics Math

' Address

City_ State Zip.
,D Check here 1t interested ONLY in Ciassroom
' Training at L.A
)

\

Check here for High School Department Catalog
only.
- Eh e G5 S GF O SR ER SR SR SR ER S E



BOOKMARK

® In each issue of RADIO-TV EXPERIMENTER
your oI’ Bookworm picks the best books re-
leased during the past few months and
reviews them for you. Unfortunately. space
limits detailed reviews to three, maybe four,
per issue. Result—too many good books fall
by the wayside for lack of space. So, in this
issue the reviews have been capsulated per-
mitting mention of some books that have
been overlooked in the recent past.

For the Ham-to-be. Amateur radio op-
erators make friends all over the world,
assist in emergency operations, relay messages

160 pages
Soft cover
— $2.95

to and from distant points on the globe filling
their leisure hours with armchair excitement
and adventure. Interested? Then pick up a
copy of Getting Started in Ainateur Radio
by Julius Berens, W2PIK and Jack Berens.
W2MDL. This study guide rapidly moves
the prospective Ham radio operator toward
the goal of operating his own licensed sta-
tion. The text tells how to quickly learn the

International Morse Code, gives the funda-
mentals of electronic theory, lists the current
FCC rules and regulations, and fully pre-
pares you, through study questions and sam-
ple examinations, for cither the Novice,
Technician, or General-Class license tests.
To get your copy write to John F. Rider
Publishers, Inc., 850 Third Avenue, New
York, New York 10022. Authors Berens
co-authored one other volume of interest,
Building the Amateur Radio Station, avail-
able at the same publisher.

Transistor Specs. Anyone who works
with transistors is familiar with the difficul-
ties involved in locating electrical and physi-

160 pages
Soft cover

cal data for a specific transistor. A new
book, Transistor Specifications Manual, has
been compiled so as to alleviate these trou-
blesome problems. The text lists the elec-
trical and physical parameters along with
manufacturers of more than 3500 transistor
types. Electrical specification data includes
all the important electrical data required to
make a practical analysis of the transistor in
a circuit. Each transistor is referred to an
outline drawing that provides all of the phys-
ical measurements necessary to install or
mount the unit or to determine whether the
transistor will meet a particular set of re-
quirements. All transistors listed in this man-
ual are referenced to a diagram that indicates
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The only lab instrument you need
to complete Scott’s new 80-watt
solid-state stereo amplifier kit

Scott's new solid state amplifier kit is completely protected against transistor blow-
out. An ingenious “Fail-Safe” circuit using an ordinary light bulb takes the load
off expensive silicon transistors when you first plug in your LK-60 . . . so, if you've
made a wiring error (almost impossible with this kit), no harm done! Other bright
new ideas from Scott: preassembled, factory-tested modular circuit boards; full-

color instruction book; amazingly low price: $189.95 S
te fo Iet heet: H, H, Scott, Inc., 111 Powdermill Road, Maynard, Mass. Export:
SC0t Intermenional, Mermord, Mavs GusiSArLLL powerl Read. Maynard, Mass, Export SCOT'L

RAD10-TV EXPERIMENTER



the physical position of the emitter, collector,
base, and any other terminal located on the
semi-conductor. A section of older transistor
types is included to help identify types that
are usually thought to be unobtainable. In
many instances these older types are now
available but are identified with the newer
tvpe number. To get your copy of this handy
workbench transistor guide write to Howard
W. Sams and Co., Inc., 4300 West 62nd
Street, Indianapolis 6, Indiana. .
Calling All Old Salts. If you would like
to rediscover the romance of yesteryear’s
wireless then pick up a copy of My San
Francisco Story (on the Waterfront and the
Wireless) by Commander Richard Johnstone
U.S.N.R. (Retired). This biography reveals

#Y sAn FRANCISCO STORY
-
watinrtest

160 pages
Soft cover
$2.75

YOUR NEW
COPY IS

colorful facts on early Pacific coast ships as
well as the young years of radio. then known
as the Wireless. The author goes way back
before ships had 3-letter calls (1911) and
amateurs were free to operate on any fre-
quency above 200 meters. Admittedly, the
manuscript should have been edited heavily
before publication, however the thoughts
and facts presented by Commander John-
stone will become a valuable guide to future
historians. For your copy of My San Fran-
cisco Story send $2.75 to Richard Johnstone,
67 Heather Way, Larkspur, California
94939.

Hi-Fi Troubles. The Gernsback Library
has come up with a new title that may be one
of the largest on record—Hi-Fi Troubles
... how you can avoid themn . . . how you can
cure them by Herman Burstein. High fidelity
equipment is complex and sophisticated, and
the more complex it is, the more apt it is to
develop troubles. This text tells you how to
maintain your audio system to Keep it in
peak performance. It tells you why you have
troubles, how to locate them, and how to
eliminate them. More important, it tells you
what nor to do. This is an invaluable book
for every audiophile that helps him eliminate

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
quality do-it-yourself and assembled kits and

equipment. Read about items from TV set kits

WAITING
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to transistor radios . . . from VI'VM’s to scopes
...from tube testers to tools. And every item
in the Conar catalog is backed by a no-nonsense,
no-loopholes, money-back guarantee! See for
yourself why Conar, a division of National Radio
Institute, is about the
fastest growing entry
in the quality kit and
equipment business.

M MAIL THIS COUPON NOw ININEE
CONAR

CONAR

KPsC
3939 Wisconsin Ave., Washington 16, D.C.
Please send me your new catalog.

Name
Address
City.

S-ate. Z-Code.

S Tl L L]



Fill in coupon for a FREE One Year Subscrip-
tion to OLSON ELECTRONICS’ Fantastic Value
Packed Catalog—Unheard of LOW, LOW PRICES
on Brand Name Speakers, Changers, Tubes,
Tools, Stereo Amps, Tuners, CB, and other Val-
ves. Credit plan availabte.

NAME z
ADDRESS —
Y JONE__STATE____

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

OLSON ELECTRONICS

INCORPORATED
403 S. Forge Street Akron, Ohio 44308

BURNOUT-PROOF
METER MOVEMENTS

PROFESSIONAL
INSTRUMENTS

ONE YEAR Factory
Guarantee

Up to 100,000 Ohms
Per Volt Sensitivity

Close Tolerance + 2%
Jeweled Movements

Instrument Qualit
Multipliers & Shunts

Packaged in Shock —
Proof Custom Cases

Mirrored Meter Scales

Mode! M-330 (itlust.)
30K Ohms Per Volt DC

$19%5

FOR COMPLETE DETAILS see vour
Distributor or write Dept. RE2

I.L.T.1. CORPORATION
KEW GARDENS, NEW YORK
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Hi-Fi Troubles
..now you
can avoid tHem
...how you

can cure them

160 pages
Soft cover
$3.95

problems like excessive hum; deteriorating
equipment; noise in switches, tubes, resistors;
distortion; bass and treble headaches; instal-
lation; problems faced by kit builders; and
stereo and tape problems. Eleven jam-packed
chapters make this informative text a top
buy. Published by Gernsback Library, Inc.,
154 West 14th Street, New York, N. Y.
10011.

Beginner's Special. Electronic Projects
for Studenis, Beginners, & Hobbyists, pub-
lished by Semitronics Corporation, contains
50 easy-to-build transistor circuit projects
anyone can make with readily available in-
expensive parts and simple tools (soldering
iron, pliers, screwdriver). Parts are available
from Semitronics or your local electronic
parts dealer. An educational service program
designed to provide an introduction to elec-
tronics and the space age, this 100-page book
requires no technical knowledge on the part

ELECTRONIC
PROJECTS

70w sTusanTS. Sroumans & vesEvieTs

60 £007.00 Boks Tosusiotor Eirputte

96 pages
Soft cover
$1.95

of the reader, and tells him how to solder,
recognize electronic parts, and read elec-
tronic symbols. Clear photos, and pictorial
and wiring diagrams make instructions easy.
The reader can make crystal radios, sun-
powered radio, electronic megaphone, flash-
ers, hi-fi testers, appliance tester, tachometer,
stereo balance, code transmitter, and 40
other useful devices, providing many enjoy-
able hours in the world of electronics. The
text’s strong point is its parts lists which are
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complete for each project. Price of the hand-
book is $1.95 at the local electronics dealer,
or from Semitronics Corporation. 265 Canal
Street, New York, New York 10013.
Mathematical Who-Done-lts.  More
than two hundred fascinating riddles—
drawn from every branch of mathematics

262 pages
Hard cover

| sa.50

from arithmetic to calculus offer you count-
less hours of interest and entertainment
in a new title Riddles in Mathematics—a
Book of Paradoxes by Eugene P. Northrop.
The mathematical background for everyone
of these paradoxes is clearly explained, and
then the solutions to all are fully stated at
the end of the book, so you can easily check
every step in reaching the final result. These

o .
I

absorbing riddles give you a wide range of
the fundamental reasoning that underlies all
mathematics. You will enjoy sharpening
your wits upon these fascinating paradoxes
—and at the same time you will find they
add matenally to your knowledge of arith-
metic. algebra, geometry, trigonometry, and
calculus. Intereste¢? Then stop by your local
bookstore or write to D. Van Nostrand Co.,
Inc., 120 Alexander Street, Princeton, New
Jersey. a

“I'"d no idea we were on the same frequency."

Discontinued Models from
International Radio Exchange

Write Today for A Complete List of Equipment in Stock
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@]
save on citizens radio equipment
Select that extra trans-
ceiver for mobile or base
installation, or equip a new
station. Our stock includes
International types as well
as other makes.
INTERNATIONAL
RADIO EXCHANGE
18 NO. LEE, OKLA. CITY, OKLA. 73102
Division Of International Crystal Mfg. Co.
Dealing In Used Citizens
Radio Equipment
29



THOUSANDS OF BARGAINS |
TOP VALUES IN ELECTRONIC -

Transistors, Modules, Speakers, Stereo, HI-Fi, . / 1
Photo Cells and thousands of other Electronic Parts. T )
Send for FREE Catalogue

ELECTRONIC DISTRIBUTORS INC.
Baby Food Jars Become

EDI ;

Dept. TA-2, 4900 Eiston Storage conta'ners

Chicago, Ill. 80630 nye H

0 RUSH CATALOGUE A million empty baby food jars are
Name e e thrown away every day, it has been esti-
ko Razevt b4 o mated, and yet these empty jars make the
State ... .....Zip Code. ... most practical kind of storage container for

thousands of things necessary in every home,
office, factory, garage or store. Because a
Cleveland inventor had accumulated hun-
dreds of these baby food jars and began
using them to store his workshop supplies
such as bolts, nuts, nails, washers, diodes,

et e L S LT RS e o transistors, resistors, terminals, capacitors,
©0000000000000000000000000000 and a hundred other things, he had to design
S TO ALL RAD a practical jar holder and dustproof cover
FING or PLAY over the rad to keep these workshop supplies neat and

° WRITE, WIRE OR PHONE BARRY

® for biggest selection on hard to get, out of production
® type tubes. We carry most speciai purpose, Mi-Fidelity,
® European types—including BR'MAR-—TELEFUNKEN—MUL-
@ LARD—AMPEREX. Also RCA, Weastinghouse, G.E. and others.
@ We are official distributors for Raytheon—Westinghouse
L)
°
[
®
1

& EIMAC TUBES.
rite for our latest catalog
BARRY ELECTRONICS, Dept. X

ear warranty —S

Send Only $2.00 [sa1 Ok
delivery. Sent t
2 Special Ion’ I ante; nnu eiven i vou order from
this ad NOW e o:d Irom WESTERN RADIO
Dspt. WN[~10

Idenhcul
twins

Best way to bring out the best in your
tape recording equipment, stereo or
mono, is to use the famous Sonotone
Cerainike® matched twins. Each setis ° Wickliffe Industries Handy Dandys
a selected matched pair exhibiting
similar coloration, frequency response

e

orderly. That's how Handy Dandys were
developed. They are a combination dust-

and ourput characteristics within =2 | | (jte cover and holder that can be snapped
db. Ceramike models include a new into 18" thick pegboard. Handy Dandys are
low-impedance version, “CMT- made of durable plastic, flexible enough to
1050WR,” for transistorized tape snap into the pegboard without breaking the
recorders, and “CMT10A"” for tube holding prongs.

According to the manufacturer, WicklifTe
Industries, Inc. empty baby food jars are
easy to get without cost. If no one in the
immediate or near family is raising an infant,
no neighbors or friends are buying baby
foods, just wait in any super market at the
baby food display. Chances are you can
meet a dozen mothers or fathers in an hour
who have accumulated empty jars and will
be glad to have you pick them up—and thus

_Sonotone Corp., Electronic Applications Div..Eimsford, N. V. . '! . solve their disposul problcm. Handy Dandys

tape recorders. A
low priced series is
also available start-
ing at under $10.00.
@
SONOTONE

audio products |’
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are inexpensive, priced at $1 for 1 doz.,
$2.50 for 3 doz., $4.00 for 6 doz.. and
$25.00 for 500. The only other expense to
having neat and orderly storage of every-
thing from paper clips to fishing hooks is a
piece of 1" thick pegboard. This too is in-
expensive. Send orders directly to Wickliffe
Industries, Inc., Dept. 56, Wickliffe, Ohio.

Stainless Steel Pliers

These new all stainless steel pliers are the
first rust proof. corrosion proof stainless
pliers to be offered commercially in the
world. They are fully drop forged and pre-
cision hardened and tempered for rugged
service. The jaw serrations are precision

Witherby Stainless-Steel Pliers

machined for full interlock enabling the
thinnest objects to be securely held. Cutter
will easily cut toughest wire. These pliers
will always open and close freely: no bind-
ing, stiffening, freezing or rusting. This is an
ideal tool for boat owners, fishermen, hunt-
ers, gardeners, motorists, mechanics, clectri-
cians, plumbers, repairmen and handymen.
Comes complete with leathercloth wallet-
belt holster for only $5.95. Write to Wither-
by Products Division, John H. Graham &
Co., Inc., Dept. 756, 105 Duane Street,
New York, N. Y. 10008.

Linear Kilowatt Goes Mobile

Here's a kilowatt final that'll fit in any
size car and just about any size operating
position you have at home. In the new
Heathkit HA-14 KW Kompact, a full kw
SSB lincar amplifier in a cabinet that meas-
ures just 3-%¢” high x 12-%4" wide x 10”
deep. And what's more. the KW Kompact
kit goes for only $99.95! .

The "KW Kompact™ is a five band linear
amplifier (80 through 10 meters) that devel-
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POPULAR SAMS BOOKS

= USE THIS HANDY ORDER FORM =

§ OJ Color TV Trouble Clugs. Field-tested guide describing [
types of troubles likely to be encountered, trouble-
sKooting procedures, and proper use of test equip-
ment to speed color TV servicing.

Order COL-1,0nly...cocovivninenorciananas $1.95

[] Tape Recorders—How They Work. New 2nd_edition.
l Fully explains principles of maﬁnegic recording, vari-
ous types of recorders, mechanisms and compo-
nents, testing procedures. etc. Best reference book

on the subject. Order TRW-2, only.......... $3.95

[J TV Tube Symptoms and Troubles. Packed with photos
showing typical TV picture troubles caused by de-
fective tubes. Quickly helps to identify which tubes

I are at fault—an important servicing timesaver.
Order TVI-l, 0nly ... ..vvienii e $1.50

I [C] Short-Wave Listeners Guide. Invaluable for the short- I
wave hobbyist. Complete listings for over 300 short-
wave stations by country, call letters, frequency,
power, and broadcast time. Order SLG-1, only. .$1.25

] Transistor Ignition Systems Handbook. Clearly explains
principles, installation, tune-up, and maintenance
of these new transistor systems which are revolu-
tionizing the auto industry. Order 15G-1, only..$2.50

[ Citizens Band Radio Handbook. New enlarged edition.
Covers latest CB equipment and circuits, antenna
systems, fixed and mobile installations, maintenance
and repairs, FCC rules, etc. Order CBH-2, only $2.95

[JHow To Read Schematic Diagrams. Not only shows you
how to read and interpret diagrams, but analyzes
each component, its construction, and its circuit pur- I
pose and use. Order RSD-V, only.............. $1.50

[CJABC’s of Computers. Explains in simple terms how
computers work and what they do. Covera analog
and digital types; describea circuitry, memory de-

I vices, programming, etc. Order ABC-1, only..... $1.95

[] Second-Class Radiotelephone License Handbook. Complete

I study course for elements I, 1T and 11 of the FCC
exams. Helps you earn the license you need to repair
' communications equipment, including 2-way mobile
radio. Order QAN-T, only..............ouun $3.95

' ] Color TV Servicing Made Easy. Full explanation of color l
rinciples, circuitry, setup adjustments, and serv-
icing of all color TV sets. Takes the mystery out of
servicing color TV. Order CSt-1, ondy........ $2.95

I D"" Ways to Use Your VOM & VTVM. Shows you how to

get the most from these popular instruments, how to

make required connections, how to test properly,
how to evaluate results. Order TEM-3, only .. ..$2.00 I

I DTV Sarvicing Guide. Tells you how to apply proper
tmuhleshootinf procedures based on analysis of
symptoms, illustrated by picture tube photos.
Packed with troubleshooting and servicing hints.

I Order §GS-1,0nly......c.civiiiieinnnnnnan. $2.00

[C] Electronic Gadgets for Your Car. Practical projects for
building a tachometer, transistorized battery checker I
and charger, spare-tire alarm, and other automotive

I electronic devices. Order CAR-1, only........ $2.95

I m FREE Sams Book Catalog ll

Complete descriptions of more than
3 300 important books coverin.g every |
- phase of etectronics. Send for it today. |
== HOWARD W. SAMS & €O., INC. = =]
Order from any Electronic Parts Diatributor, or I
mail to Howard W, Sams & Co., Inc., Dept. R'T-10
4300 W. 62nd St., Indianapolis, Ind. 46206

Send books checked above. $
{J Send FREE Sams Book Catalog.

|
enclosed. l

Name.

PLEASE PRINT

Addrmia P I S s
City State Zip

0
h m (N CANADA: A, C. Simmonds & Sons, Ltd., Toronto 7 d
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"“TAB", SILICON 750MA* DIODES Testodt
*NEWEST TYPE! LOW LEAKAGE 6w.!
Piv/Rms Piv/Rms Piv/Rms Piv/Rms
50/38 100/70 200/140 300/210

o S 0 ENINN | PIVSH-(1, 2 BIPN | P 2.4 S
“Piv/Rms Piv/Rms Piv/Rms Piv/Rms
400/280 sool/:so 600 / 420 700/490

TTeiv/Rme  |T Teiv/Rms -v/l “Piv/Ams
IOOISCO 900/630 1000/700 lloo'/77°
Query

ALL TESTS AC & DC & FWD & LOAD!

1700Piv/1200Rms 750Ma $1.20 @. 10 for $10
same 1100Piv/770Rms 75¢ @. 16 for $12

SII.ICON POWER DIODES STUDS & P.F.**

D.C. 200 Piv
AmSl 35 lmu 70 le los lmu l‘o;‘ml
12 .3o .ss .7o .85
1800 .20 .30 .50 .75
3s .70 .03 | 1.38 1.0
100 1.68 1.00 2.50 3.18
0By £ = . 6
0.C. 300 Piv 400 Piv 300 Piv GOO P-v
Amps 210 «ms 280 Rims 350 Rmy 420 Rms

3 .29 .30 .48
12 1.00 1.38 1.45 1.70
1800 1.00 1.50 Query Query
s 2.18 2.43 2.7 .33
100 | 3.78 4.60 S.50 8.00
240 11.70 19.80 27.90 Query
Battery Charger 6 & 12 V Charges up to 5 Amp with Circust
Breaker $8 2 for $1
D.C. Power upply 11Sv/ €0 to 80O Cys., Output 330 & -
163V up to 150Ma $3 @ . 2 for $9.
3000Pv/2100Rms @ 200Ma $1.80 @. 6 for $10.
S8000Piv/4200RmMms @ 20 l 4 @ a for 818.
12000P:v 8400RmMs ? 3 'ov $28.
5U4 Stlicon Tube Repl, Sl 90 Q 0

"“TAB'" * SCR's % TRANSISTORS “ DIODES!IN

Full Leads Faclory Tcslcd 6’ Gud! US.A. .
PNP/NIPov;ev 15 Am. Ro TO3 Pckg! znsddel

M

gQ'Z. 277 . DSSOI up to so voltl VCB8O $1.2

or
TN278, 443, 174 up to 80v @ r $3

NP nll"\o'\d “3A-2N13S, 158, 235 Z242, 254, 283
256, 237, 301, 351,¢38 . & 'or $1
PNP/Signal up to 3SOMw TOS ¢25 @. 6 for $1
N'N/llgﬂll IF, RF, OSC TO8, OVS s @...... ess .8 for
[ 300Mw ¢35 @.....
PNP 2N671/1 watt ¢30 @ .........
Power Heat Sink lmnod 00 Sq 5
STABISTOR Diodes Fwd loquln!
Zener Diodes up to One Watt 6 to zoov ¢70 @ .....
Zener Diodes Ten Watt G to 150\1 $1 @........... 4 ior

sul Presfit 18A up to 100 Piv.......... 4 for $1

Micro or MuSwitch csn 35 Amp/Ac eDC ., L 3 for $1

"SCR" SILICON CONTROI.I.ED RECTIFIERSI

PRV 186A 2y PR 2
23 .30 .50 .88 250 1'85 2,25 2.
S0 .50 .73 1.00 300 2.00 2.43 2.

100 .90 1.38 1.60 400 2.80 .90 3.

150 1.00 1.68 2.00 300 3.28 .60 4.

200 1.30 1.90 2.30 800 3.50 4.35 4.

“*Volt:Tab’* 600 watt *'SCR"* lpeed control 118 VAC
$4.50 @. 2 for S8

TERMS: Money Back Oulun!nl Our 20th
year. $2 Min. order F.O0.B. .C. Add_shpy
charges or o D, 25°/° Dep.

“TAB”
shown subject !ocﬂulngc

111-05 Liberty St., N. Y. 6, N. Y.
Phone: REctor 2:6245 for CATALOG

Prices

SEND 25¢

ELECTROSTATIC GENERATORS

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

PLUS NEW SUB-MINIATURE
Complete Kits
150,000 VOLT MODEL.....$27.95 PP.
250,000 VOLT MODEL.,... 32.95 PP,
Also Plastic Materials for:

e REPULSION COlL .8 4.00
[ 21.00
° 24.00
° 20.00
° 4.2%
° 4.50
[ .o 850
® 05 & 4.95
L \ALU M CMAMBLH KIT..9.00 & 11.50

FOREST PRODUCTS, INC.

Dept. RT-5) 145 Portiand Street
Cambridge, Massachusetts

Electronics
Engineering

You can eamn an AN kK. E. degree at home. College level ROME
STUDY courses taught 80 you can understand them. (ontinue
your educaticn, earn more In the highly paid electronltes industry.
Missiles, computers, transistors, sutomation, complete electronics.
Over 27,000 graduates now empdoyed.  Restdent school avallable
=t gur Chlcago camius  Ppundidd 1934, Send for free catalog.

American Institute of Engineering & Technology

EARN

“popular SSB exciter/transmitters of

=

UIJSE Waest Fullerton Parkway Chicago 14, i,

32

NEW
products..........

ops a 1000 watts pep to a pair of 572-B’s
(T160-L's) in parallel. It features provisions
for ALC, a tuned input circuit, and built-in

Heathkit HA-14 Kilowatt SSB Linear &
HW-12 “Single-Bander’” SSB Transceiver

antenna changeover relay. Heath's choice of
final tubes means a rugged, shock-resistant
amplifier that can be driven by any of the
100
watts or more. The specs on this linear re-
veal a clean amplifier with third order har-
monics 30 db down or better at the full
1000 watts PEP input. Built-in SWR meter
aids in maintaining top efliciency after fre-
quency changes in mobile operation. Small
sizc and remotely located power supply
make installation convenient and ecasy. The
HA-14 mates handily with the Heath HW-12
SSB transceiver.

Comparing the Heath KW Kompact with
other manufacturers’ fixed KW linears shows
it to stack up well, feature for feature. at a
fraction of the cost and size. Complete
details and specifications can be obtained by
writing to Heath Company, Dept. 756,
Benton Harbor, Michigan 49023.

Explorer Short-Wave Receiver

Zenith Sales Corporation today announced
the Explorer, an all-new, highly sensitive
S-band table radio. The sect lets the user
“eavesdrop” on international short wave
broadcasts from foreign stations, tune do-
mestic broadcasts of news. sports and enter-
tainment, and obtain around-the-clock area
weather reports and periodic marine weather
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news from U. S. government stations. The',
set also tunes time signals broadcast by
government stations, marine distress signals,
ship-to-ship and ship-to-shore channel, and
Citizens Band and amateur broadcasts. The
Explorer is ideal for foreign language stu-
dents, journalists, “armchair travelers,” and
other short wave radio listeners. Farmers,
fruit growers, road builders, fliers and those
nceding weather information, will find the
Explorer useful in obtaining advance notice
of weather dangerous to life or property. In
addition, boatmen can use the set for
weather news as well as a wide range of
listening at home, dockside, or on boats
wherever a 110 volt electrical outlet is
handy.

The Explorer’s 5-band coverage ranges
from 150 through 400 kilocycles on the long
wave band and continuous coverage from
500 kilocycles through the AM standard
broadcast band to 30 megacycles in the short

= -

Zenith Explorer 5-Band Table Raio

wave radio spectrum. Other special features
include: a separate electrical bandspread dial
with a bandspread control for superfine
signal selection, especially necessary for
tuning short wave and amateur stations;
three professional-type slide switches: a
Receive-Standby switch to silence the radio
yet keep it in operating mode for instant
use while waiting for a particular program;
an Automatic Noise Limiter (ANL) switch
for “*clipping out” severe static or manmade
clectrical “noise” capable of over-riding the
station signal, and a beat-frequency-oscil-
lator (BFO) switch that permits listening to
International Morse Code transmissions.

The Explorer, model M660A, is available
in a distinctively styled grained walnut color ]
vinyl-covered cabinet with a metal trim.
Manufacturer’s suggested retail price is
$99.95, and is available at most Zenith
dealers. ]

OcTOBER-NOVEMBER, 1965

new Allen type
screwdrivers

jork faster,

lixed handle
SCREWDRIVERS

11 hex sizes:
.050"to 3”

Precision formed,
alloy steel blades

Shockproof,
breakproof,
amber plastic
(UL) handles

detachable BLADES

8 hex sizes:
Ks to X~

Fit all *'99" Series
handles

Avaifable singly —
as a set of six in
free plastic pouch
— or in roll kit

with handle

XCELITE INC. » 64 BANK ST., ORCHARD PARK, N. Y.
Piease send free fiterature N763.
name

address

clty .

state & zone

—_————



Terms of sale:

{in our
stock )

Can You Save Money On Parts?
Now You Can. Just Write for Edlie’s
CATALOGUE
Write to: EDLIE ELECTRONICS INC.
Listed below are just o few of the many
Contains 3 Output Transformers, 3-——35EH5 and |
12AX7 Tubés and a silicon “Top Hat" rectifier
a 115V AC or DC source. Overall Size
5147x8"x27%. Wt. 314 Ib. 5695
L
CITIZEN'S BAND Class B
Receiver chassis: Transformer powered from a 115
Contains a frequency adjustment from 190.0 to
3000 KC. Contains 8 tubes (3-—12AX7, and |
3 band pass filters (800, 1900 & 3000 CPS) also
a high frequency tuning section housed in a small
chokes and silver mica trimmers can be with some
modifications converted to garage door
6%
Weight 8 Ib. Price.
Contains a Simpson 414" Rectangular D. C. Mi-
croammeter, Basic O-1 mlcroamperes housed in
which also contains a 115V, 60 cycles plate and
tilament transformer, a 3 Cang, S.P. 7 Position
components completely wired and In
operating condition. Price. ...
Full payment or 20':, with order.
Minimum order $2.
(The Electronic Bargain House)
154 Creenwich 5t., New York 6, N. Y,
World’'s ""BEST BUYS"”
in GOV'T. SURPLUS

FREE MONEY-SAVING
154 Greenwich St., Dept. RT-1, New York 6, N. Y.
STEREO AMPLIFIER, Dual Channel:
also 4 volume and tone controls. Operates from

Pnce complete w-th tubes and cables.
Volt, 60 cycle source and in a 465 MC frequency.
each of 6X4, OA2, 12AT7, 6ALS, and 6BS7. Also
copper box and containing a 6AK4 Tube, R.F.
opener use. Overall size 7"x7”x2"

T.V. CATHODE RAY TUBE-TESTER:

a grey finished aluminum cabinet size 6"x9"x5”
band switch and a variety of various 3495
EDLIE ELECTRONICS, INC. Dept. RT-1

Electronic Equipment

FULL OF TOP QUALITY ITEMS—

Transmitters, Receivers, Power Supplies, Inverters, Mi-
crophones, Filters, Meters, Cable, Keyers, Phones, Anten-
nas, Chokes Dynamotors, Blowers Switches, Test Equip-
ment, Headsets, Amplifiers, Converters Control Boxes,
lndlcators Handsets efc., etc. SEND 25c (stamps or com)

dress Dept. 29.

FAIR RADIO SALES
P.O. Box 1105 - LIMA, OHIO - 45802

ASSEMBLE THIS ALL BAND BATTERY SHORT WAVE RADIO FOR $9.95!
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By Leo G. Sands

RaADIO-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 10 “Ask Me An-
other,” Rapio-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.

Garbage
! have an early vintage short wave re-
ceiver and a special short wave antenna
which has a can, containing a coil or con-
denser. at each end of the transimnission line.
What is the correct way 1o hook it up?
—H. E. P., Cleaves, Ohio

Throw the antenna away and get a Hy-
Gain SWL-4, SYL-7. SWO or Consolidated
635 or equivalent doublet antenna kit. The
one you have was undoubtedly made long
before the modern lead-in cables were de-
veloped. The cuns you refer to are im-
pedance matching transformers which mere
popular long ago.

Add An S-Meter
How can | add an S-meter to my CB set?
—H. C. R., Beloit, Wis.

The diagram shows the S-meter circuit used
in the USL Contact 23. The meter is a O-1
DC milliammeter connected between the
cuthode of an IF amplifier and the cathode
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of the AF power amplifier. When no signal
is being received, the voltage drop across R

is at a maximum since the AVC applies’

minimum bias to the grid of V1. The meter
is set to read zero by adjusting R3 so that
the voltage at the positive terminal of the
meter will be the same as gt its negative
terminal (equal to the drop across R1).

IFAMP

AF POWER
ve | AMP

When a signal is received, the voltage drop
across R1 falls off because VI cathode cur-
rent is decreased by the AVC voltage which
is now higher. Hence, the voltage at the
positive meter terminal is higher than at the
negative terminal. The meter reading varies
with the voltage drop across R1. The volt-
age drop across R3 remains steady. The
value of R2 can be varied from the indicated
value to calibrate the meter.

Bad Image
Why is it that I receive several local radio
stations on other than their assigned fre-
quencies with my 200 kc¢ to 30 mc Brand
“X" receiver? One operating on 1590 kc,
for example, can be heard at about 670 ke
and at other frequencies. 1 am told this is
spurious radiation. Is this true?
—£E. N., Jackson, Miss.

It is unlikely that spurious radiation is the
cause if more than one station can be heard
at two or more frequencies. It is more likely
to be due to inadequate “image” rejection
in your receiver. If your receiver has a
465-kc IF amplifier, the local oscillator is
tuned to 1125 ke when the tuning dial is set
to 670 kc. Tt is the 1590-kc signal getting
through to the mixer, beating with the 1125-
kc local oscillator signal, that causes a 465-kc
IF signal to be produced, just the same as
when the dial is set to 1590 k¢ and your
local oscillator operates at 2055 kc to pro-
duce a 465-kc IF signal, except that the re-
ceived signal is weaker.

Since you are experiencing this with sev-
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on sale October 26 at
newsstands everywhere.

TRANSISTORIZED CONVERTER

26-200 MC

Receive signals from 26 to 200 MC (1 MC
spread), on broadcast band using car radio,
crystal control or tuneable (1 MC spread).

KIT $11.00 pp. WIRED $20.00 pp.
WEBBER LABS 40-B MORRIS ST. LYNN, MASS.

I NEW L‘AI?EEI? GUIDE TO
’REE Success in ELECTRONICS

Automation, Math — Basic or Advanced
Wide choice of new Home Study Programs
to prepare you for well paylng eareer or
advancement in present job, Choose Serv-
ice, Broad cutlnf Industrial, Automation.
We assist you {n choosing best program
. 8ave time and money. Tuitlon refund
surety. Since 1931. Write today —
CENTRAL TECHNICAL INSTITUTE
Dept. 12105, 1644 Wyandotte St. e Kansas City. Mo.64108
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eral stations, a single, fixed tuned wave trap
at the antenna won't do. Try shortening your
antenna in order to reduce pick-up of the
strong broadcast signals. Your set has an
antenna trimmer with which you should be
able to attenuate the unwanted image signal
and accentuate signals at the frequency to
which the dial is tuned. Image interference
is less troubesome with more expensive re-
ceivers with more RF selectivity (ahead of
the mixer).

Ham Exams

What source does the FCC use when pre-
paring license exams? 1 am trying for the
third time to pass the test for a general class

ham license.
—R. G., Waco, Texas

FCC engineers undoubtedly make up the
test questions. All they want to know is if
you understand basic theory, basic laws and
amateur practice. There are several good
books on the subject. If you understand what
is in any of these books you'll pass the test
easily. Most electronic part supply houses list
these books in their catalog. A better bet is
to visit your local Ham supplier and thumb
through the books he has to offer.

Get Off the Air, Quick!

Can I build my own FM wireless micro-
phone for use in the 88-108 mc. FM broad-
cast band? 1 understand that the F.C.C.
allows use of wireless microphones in this
band.

—H. B. H., San Francisco, Calif.

Use of wireless microphones in the 88-
108 mc. band is now permitted. However,
homemade transmitters cannot be used. They
must be “type approved” by the F.C.C.
which requires costly and elaborate pro-
cedures.

CQ FCC
Where shall 1 apply for a “ham” radio
license? What are the requirements and
where can 1 get more information?
—L. M. Independence, Ky.

Several hooks about amateur radio license
examinations are available at radio parts
stores and mail order houses, You can get
an amateur radio license guide free from
EICO Electronic Instrument Co., Inc., Flush-
ing, N. Y. 11352, The code test and written
examination for a novice license may be ad-
ministered by a licensed ham. It is not neces-
sary to go to an FCC office to take the test.
You can get an amateur radio operator li-
cense application form by writing to the
Federal Communications Commission,
Washington, D. C. 20554,

Instant TV
How can I modify my TV set so it will
turn on instantly like those advertised on TV
conunercials?
—V. G., Snohomish, Wash.

If your set has a power transformer and
its tube heaters are not connected in a series
string. you can add a switch (S2) in the
secondary circuit of the low voltage power
supply as shown at X in the diagram. The
main switch (S1) is left turned on. The
other switch (S) is turned on to make the
set operative. But, get a schematic of your
set and see if this circuit will work.

POWER
TRANSFORMER

BREAK
CIRCUITHERE

o=

St e
TO TUBE
HEATERS

L7

Fixing Up An Old Timer
My old radio has a magnetic speaker and
my parents object to the noise. How can |
connect an earphone jack so I can plug in a
pair of phones and cut out the speaker?
—A. W., St. Peter, Minn.

It must be a very old radio since the elec-
tro-dynamic speaker superseded the magnetic
types more than 35 years ago. This kind of
set does not usually have an output trans-
former but has instead a choke (I.) and a
capacitor (C) as shown in the diagram to
keep the B+ out of the speaker.

Mount a Mallory Tyvpe S jack (J) on the

(Continued on page 40)
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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.

OcToBER-NOVEMBER, 1965

CHOOSE A CAREER PROGRAM NOW
your first step to the job of your choice!
u Television Servicing

s Telecommunications

s FCC License Preparation

s Automation Electronics

s Automatic Controls

» Digital Techniques

= Industrial Electronics

s Nuclear Instrumentation

s Solid State Electronics

s Electronics Drafting

RCA INSTITUTES BONUS EXTRAS

Only RCA Institutes offers you a Liberal
Tuition Plan, one of the most economical
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 NEW PRO-
GRAMMED ELECTRONIC BREADBOARD
GIVES YOU LIMITLESS EXPERIMENTA-
TION — scientific laboratory procedures

right in your own home! You build a work:
ing signal generator, AM Receiver, Multi-
meter, Oscilloscope, and other valuable
equipment — ALL AS A PART OF YOUR
COURSE! Get the facts today!

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, ceormss

A Service of the Radio Corporation of America
350 West 4th St.. New York City 10014
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New Magazines
For Your
Reference
Library!

RADIO-TV REPAIRS, Fall-
Winter Edition, (#759).
75¢.

Of special interest: build-
ing a 21-inch color TV.
Complete story on the
kit starts on page 22.

HOW TO GET A BETTER
JOB, Fall-Winter Edition,
(#758). 75¢.

“How To Get A Job In
The Space Program”
describes requirements,
earnings and other im-
portant information on
the nation’s largest em-
ployer!

Buy your copies of RADIO-TV
REPAIRS and HOW TO GET A
BETTER JOB today at news-
stands everywhere. Or write
Davis Publications, 505 Park
Avenue, New York, N. Y. 10022,
adding 25¢ per copy to cover
postage and handling. Be sure
to specify.the issue you want.
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SPEAKER
TERMINALS

chassis or cabinet, break the circuit at X in
the diagram and add R, a 10,000 ohm po-
tentiometer, all connected as shown. When
the phone plug is inserted in the jack, its
4-5 and 2-3 contacts open, disconnecting the
speaker. Its 5-6 contacts connect the audio
output to the ungrounded headphone lead
(tip of phone plug) through R which is con-
nected as a series rheostat and serves as a
headphone volume control.

Kicking the P out of PNP
Can a transformer be used as a diode?
—A. H., Aberdeen, Wash.

A transistor is a “triode” which, like a
triode tube, can be connected as a diode as
shown in the diagram. At the left a PNP
transistor has its base and collector con-
nected together. When the collector is made
negative with respect to the emitter, the base
is forward-biased. At the right the circuit
for an NPN transistor is the same except
that the collector is made positive with re-
spect to the emitter. The base, here too, is
forward-biased. The forward voltage drop
(in the direction of conduction) is much
lower than for a conventional diode.

+ =

PNP TRANSISTOR
EQUAL TO;

= }« + o+

NPN TRANSISTOR
EQUAL TO!

#-.
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Quiet, Please!
How can I locate noisy vacuum tubes

when all tubes check out OK on a tube tester?
—FE. R., Mukilteo, Wash.

Connect an RF signal generator to the an-
tenna and ground terminals of the receiver.
If the set has a loop antenna or loop stick,
connect the signal generator output to the
grid of the first tube through a small capaci-
tor (10-100 pf). Set the signal generator and
receiver to the same frequency and turn up
the signal generator output, with the RF sig-
nal unmodulated. Now, just tap the tubes
and other components with the eraser on the
end of a pencil and you will quickly detect
the noisy ones.

Red, White and Blue Smoke

The screen bypuss resistor in my record
plaver blew and no circuit diagram was fur-
nished. What value of replacement should

[ use?
—M. M., Westfield, N. J.

The screen resistor probably burned out
as a result of shorting of the screen bypass
capacitor (condenser). Unsolder both and
take them to a radio parts store and buy re-

placements. The resistor should be color-
coded to indicate its resistance. If the color
code has been burned off, try various values
from 50,000 ohms to 500,000 ohms until
the sound is cleanest. Use an 0.1 mf. tubular
rated at 200 volts or higher as the replace-
ment bypass capacitor. Its value isn’t critical.

TD-FM Radio Is No Help
How can I modify the TD-FM radio
(June-July 1964 issue) for the 150-274 mc
range?
—G. C. M., Jacksonville, Fla. &
F. S., 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
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ELECTRIGITY
BY THE YARD!

It may look like a tape recorder,
but it's actually an amazing dry
tape battery that provides an en-
tirely new source of electrical pow-
er. One side of the tape is coated
with an electro-chemical fuel, the
other side with an oxidizer. Elec-
tricity is drawn off instantly when
the tape passes between a set of
current coliectors. Read all about
this revolutionary battery that pro-
vides electricity by the yard, when-
ever and wherever it's needed, in
the

NOVEMBER

Science &
Mechanics

on sale September 28th
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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-
hetrodyne receiver with very sharp selectivity
will provide satisfaction.

Coax Lead-In
How can I concert my end-fed antenna

radio receiver so I can use a dipole antenna?
—N. §., Waterford, Wis.

How can I connect a dipole to a receiver
with only one antenna terminal and one
ground terminal?

—J. C., Decatur, Ga.

Use 75-ohm coaxial cable, such as RG-
11/U, as the transmission line as shown in
the diagram. Connect the center conductor
of the coax to the antenna terminal and the
shield braid to the ground terminal. If there
is no ground terminal, connect the shield
to the chassis—but not if it is an AC/DC set.

I ~_
—

1
INNER ——L

CONDUCTOR | | =——SHIELD

COAXIAL
CABLE

INNER
‘CONDUCTOR

\ SHIELD
Loy

e

e ttetetited it

RECEIVER

Long Wire Is Best
I have built an antenna for the 19 and 25-
meter bands. When | connect it to the re-
ceiver, | get a bubbling sound. How can I
eliminate it? Also, can you give me a plan
for an all-band antenna?
—K. D., Wallingford, Conn.

I can’t advise you on the bubbling sound

Rap10-TV EXPERIMENTER



without hearing it? Shep Fields isn't on the
air any more. The most universally used all-
band antenna is a single wire from 50 to 100
feet long. It won't suffer so badly from direc-
tional effects as a doublet and is less fre-
quency sensitive.

Dropning Pick Un
I have a home-made intercom using a
Lafavettc PK-544 amplifier (S-transistor,
push-pull output). 1 hear a radio station
on 1520 ke, sometimes very strong. What
can I do to correct this problem?
—F. §., Portland, Ore.

Pick up of signals from nearby broad-
casting staitons is a common problem. The
signal. picked up by the speaker leads. when
the speaker functions as a microphone, is
sometimes demodulated by the first stage of
the amplifier acting as a detector. Try
grounding the common side of the speaker
lines. Or connect a stop-filter (wave trap)
in series with the amplifier input as shown

LY

10 l PRI. J

SWITCHING RFT
CIRCUITS ‘]
SEC.

AMPLIFIER |OUTPUT

E s |

h

in the diagram. Use the secondary of a
shielded RF transformer as the coil and an
adjustable mica trimmer capacitor as the
filter. Tune it carefully to 1520 Kkc, the
point at which the radio signal is at a mini-
mum or eliminated.

Noisy Dirt
When I turn the volume control on my
radio, 1 hear a scratchy noise. Should I re-

place the volume control?
—J .R., Ashland, Va.

Often, cleaning the volume control will
make it quiet. Get some volume control
cleaning fluid and drop some of it with an eye
dropper into any openings you can find on
the volume control, including the shaft bush-
ing. Twirl the volume control shaft rapidly.
If the cure does not last more than a few
days, install a new volume control. But, be
sure to get an equivalent replacement. They
may look alike and have the same resistance,
but they are not all the same. a
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BoatGraft

“Boat Builder's Issue”; with plans,
plans and more plans for all sizes
and budgets.

The easy- to- follow instructions
are complete and accurate . . . so
put your hands to work building
boating fun!

BoatGCraft

“Boat Builder's Issue’” is now on
sale at all newsstands. Only $1.

Or write the publisher and enclose
$1.25 for postage and handling.

BOATCRAFT, Dept. 757
505 Park Avenue
New York, N. Y. 10022
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COMPARE IT TO OTHER SETS COSTING $150 AND MORE!
Compare feature against feature. Features like the 5
bands that cover the 180-420 kc acronautical and radio
navigation range, popular 550-1620 k¢ AM, and the
2-30 mc shortwave spectrum. The 6-tube, 6-diode super-
het circuit with 2 silicon diode rectifiers. The tuned RF
stage that provides added amplification and image re-
jection. Or the half-lattice crystal filter for truly sharp
selectivity (you won't find this feature on any unit selling
for under $150).

IF YOU'RE A SEASONED SwL . . . you'll appreciate the
separate product detector for efficient SSB and CW
listening, plus the diode detector for AM. You'll also
like the convenience of the switchable BFO control.
Simply switch to upper sideband (USB) or lower side-
band (LSB) position, and adjust the electrical band-
spread tuning control eliminates “trial and error”
SSB tuning. Even includes a Free Shortwave Antenna
Kit

HAVE AMBITIONS TOWARDS HAM RADIO? Then aevelop
your keying proficiency with the code practice monitor.
Just connect your key to the terminals on the back, tune
in a weak AM station, turn on the BFO, and hear your

' FREE

| CATALOG!
|
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Nome.
Describes this and over 250 other
Heathkits. Save up to 50% by build- Address.
ing them yourself. Use coupon and i

ity

send for your FREE copy!
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‘To The Exciting World Of ShortWave With This
New Deluxe Heathkit® Radie . . . $84.95!

_______ =S

HEATH COMPANY, Dept. 19-10, Benton Harbor, Michigan 49023

In Conada: Doystrom, Ltd., Cooksville, Ontario
Enclosed is $84.95 plus shipping. Please send madel GR-54 Shortwave Radio
Please send FREE catolog

Prices and specifications subject to change without notice
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keying through the built-in 4” x 6” PM speaker.
COMPLETE CONTROLS FOR FULL COMMAND OF ALL
FUNCTIONS, There are separate level controls for audio
volume and RF gain, an antenna trimmer for peak
reception, band selector switch, bandspread tuning,
mode selector, main tuning, automatic noise limiter, and
an automatic volume contiol to eliminate blasting or
fading while tuning. In addition, there's a built-in rela-
tive signal strength meter, lighted slide-rule dial, a stand-
ard jack for headphones or external speaker.

HOW CAN WE OFFER THIS UNIT AT AN UNMATCHED
LOW PRICE? Typical Heath-Engi-nuity of course. But
we ve gone a step further to add extra savings. With the
GR-54 you build and align the front-end tuner . . . with
or without instruments . . . and get factory-built results!
Thanks to a unique printed circuit bandswitch assembly,
you simply align the coils using the signal strength meter
for adjustment readings. Entire construction time is
around 12-15 hours. Boasts sleek low-boy styling and
charcoal gray metal cabinet that measures 1458” W x
6-5/16" H x 10-15/16” D. Wouldn't it make an attrac-
tive addition to your living room?

KIT GR-54, 25 Ibs. $84.95

State Zip.
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,"“ South Pole

By Wesley Robinson
THE BOZING COMPANY

A 21-mile-long antenna
laid in the Antarctic snow
helps us collect data
on radio frequencies down to
1100 cycles per second!

Inside a makeshift shelter of blankets
on a 9,000-foot-high Antarctic plateau, three
Boeing men in heavy parkas huddled
over a tape recorder playing Julie Andrews
recording of “I’ve Grown Accustomed to Your Face.”
Waves of music pulsated through the
whiteout of the bitter Antarctic summer, skimmed
across endless ice wastes, rose and fell
over crusty hills of snow. Twelve miles away,
the music came booming in to engi-
neers in the staid scientific Stanford Univer-
sity field laboratory at Byrd Station.
Entertainment? No. This strange two-
part act was a scientific experiment similar to
S. F. B. Morse’s first telegraphic message
“What hath God wrought?” It was the first test
operation of a 21-mile-long dipole antenna
designed to collect scientific data at extremely
low frequencies near one kilocycle.
Other antennas using existing

Continued on next page
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Distances across the vast and eerie Antarctic
wastes were measured using electronic
survey equipment. Protected by warm parka
and beard, Boeing man adjusts the equipment
which was mounted on snow vehicle to get
it above the snow-whipped ground surface.
As shown at the top, the men relaxed by con-
quering a mountain of snow near camp.

power transmission lines have dipped into
the one-kilocycle region, but none of them
was built specifically to study extremely low
frequencies and their scientific applications
on a sustained basis.

The Boeing men used no broadcasting
equipment to transmit Miss Andrews' senti-
mental song. They fed the music directly
from the tape recorder to the dipole antenna
in the same way it would be fed to an
auxiliary speaker.

Music played no part in most of the an-
tenna-experiment work. The bulk of the
testing involved 8,000,000-watt narrow-band
multiple pulses, mere microseconds long,
which were directed to stations as far north
as Great Whale River on Hudson's Bay. A
report of reception is being compiled.

The Dipole. Success of the whole venture
hinged on careful installation of a long-wire
dipole antenna excited from terminals at its
center, with two equal-length arms stretching
in opposite directions on a straight line across
the Antarctic plain from the makeshift cen-
tral shack. For three months, Boeing engi-
neers Robert Tighe, Ted Johnson and Art
Guy had unreeled big spools of 3 -inch poly-
ethylene cable over the frozen surface in
1,000-foot segments, carefully surveying and
aligning it as they went.

Their efforts paid handsome dividends:
the antenna actually performed better than
expected. Considerable new data was
gathered, especially below five kilocycles.

The Electronics of It. Arriving in Antarc-
tica, determination of the dielectric proper-
ties of the ice and snow was first on the
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agenda. Four-electrode ccaductivity meas-
urements were made over a frequency range
of 100 cps to 100 ke. A 3-inch diameter
coaxial capacitor was used to measure the
dielectric constant and loss factor of small
samples of snow near the surface. The ca-
pacity between two small diameter cylinders
was also measured. These measurements
included self-impedance versus frequency,
current distributions, and relative efficiency
measurements on dipoles having lengths of
1000, 2000, 4000, 8000 and 12,000 feet.

At the same time mutual impedances be-
tween parallel dipoles were measured. In the
mutual impedance measurements the dipole
spacings were changed four times for each
dipole length. The lengths used were 1000,
2000, 4000 and 6000 feet. Spacings were dif-
ferent for each length and varied from 0.75
meters to 500 meters. Upon completion of
the mutual coupling tests, a single dipole
12,000 feet long was installed.

The next few days were used for com-
pleting a series of tests on 1000 and 2000
foot dipoles made up of: 1) the core of
RG-58 coax, about ¥ the diameter of the
larger RG-17 cable, and 2) the uninsulated
center conductor of RG-17, about the size
of No. 5 wire. The tests included self-im-
pedance, current distributions, and mutual
coupling measurements.

The dipole antenna then was extended in
2000-foot increments from 12,000 to 24,000
feet. At each increment the dipole resonance
was determined and the driving point im-
pedance at resonance was measured. With
the length of 2;4,000 feet (f, = 7.5 kc), a
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Boeing Company antenna experts
T. L. Johnson, Robert Tighe, and Ar-
thur Guy study the electrical impulse
generator they designed for sub-
surface antenna experiments in the
Antarctic. One of the Boeing team,
shown below, has his turn at the
morning chore—digging antenna
cable and supplies out of snowbanks
constantly formed by drifting snow.

r;_'? Efﬁ
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In Antarctic desolation men are men; Soviet
scientist, right, *‘drops in"” for hot coffee.

detailed series of measuremerts was com-
pleted. Tests included self-impedance over
a very wide frequency range, current distri-
butions, relative efliciency measurements by
the recciving technique, near zone cw trans-
mission, and spectrum measurements of the
dipole radiation with high intensity 10 cps
square wave inputs (pulse discharges).
Again the antenna was increased in length,
this time in increments of 4000 feet until the
length reached 50,000 feet. The resonant

EIGHTS
STATION

ANTARTICA

ICE

SWELF SOUTH

POLE

8YRD

RESERCH SHIP "ELTANIN®
IN SO. PACIFIC (400m}

. N.OF NEW ZEALAND

R

Map of Antarctica shows locations of VLF re-
ceiver stations for the propagation tests.

frequency and driving point impedance were
again measured as a function of length. The
more detailed measurements outlined pre-
viously were repeated for the ncw length of
56,000 feet—a resonant frequency of 2800
cps.

Finally, the measurement increments were
increased to 8000 feet and by the last week
in January, 1965 the goal of 110,000 feet.
or 20.8 miles, was achieved. This dipole
was resonant at 1100 cps.

Supplies and equipment were unloaded from a ski-equipped C-130 right in front of the camp.

!
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Sketch of the Byrd Sta-
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Propagation Tests. By opening or clos-
ing the dipole at appropriate points the
resonant frequency could be set at nominal
values of 1.1, 2, 3, 4, 6, 9, 15 and 30 kc.
Transmissions were made using each of these
frequencies at various times. The actual tests
involved transmitting both pulses and CW at
selected times. A number of receiving loca-
tions were in operation, including those at
Byrd, South Pole, Eights Station, Scott Base
and the ship Eltanin in the South Pacific.
Data were recorded on magnetic tape.

Things to Come. The big Antarctic an-
tenna will continue to be a versatile basic
research tool for many years. “The door is
now open to new ionospheric, propagation
and geophysical research studies,” said Boe-
ing engineer Ted Johnson. “For ecxample,
we now can experiment with long-distance
point-to-point radio communication outside
the ionosphere via whistler modes. We can
study ways of improving conventional modes
of communication using propagation under
the ionosphere. We can do research on solar
flares and perhaps eventually give predictions
of intense solar storms that disrupt the earth’s
magnetic field. Also, we can study the elec-
trical properties of materials deep under the
Antarctic icecap.”

Dollars and Sense. The lower the fre-
quency, the more stable the signal and the
less likely it is to fade out during research
and communication experiments. Big an-
tenna systems reaching as low as 14 Kilo-
cycles are in operation in Maine and at
Washington State’s Jim Creek station, but the
cost of building each of these stations was
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well over the fifty-million dollar mark.

“For $12,000 worth of wire, we were able
to build a bigger. more efficient research
antenna which will operate at lower fre-
quencies than any now in existence,” said
Art Guy. “It was a remarkably successful
venture.”

The antenna project is being financed by
a National Science Foundation grant admin-
istered by the University of Washington,
with major assistance from Boeing in man-
power and equipment. Guy is on a nine-
month doctoral leave from Boeing to the
University and is doing some of the research
for his doctoral thesis. Tighe and Johnson
are Aecro-Space Division employees.

Antenna Site. Antarctica was picked for
the antenna installation because it has high.
unpopulated plateaus on which wire can be
laid in straight lines for miles, and a frigid
coating which prevents signal loss. Next to
free space, ice is the best, most abundant
insulating material naturally available on
earth. Generally the colder the ice, the lower
the signal loss.

The antenna location was about 12 miles
from Byrd Station, roughly 450 miles from
the coast and 700 miles from the South Pole.
The antenna was oriented along the magnetic
meridian 30 degrees east of true north.

At the antenna site, summer temperatures
fluctuated between 26 degrees above and 26
below zero. No sooner had the Bpeing men
located their campsite and erected their small
shelter than a three-day blizzard hit, burying
their equipment in 10 to 20 inches of snow.

(Continued on page 136)
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Your lab workbench may be equipped with everything in test equipment from
an Annunciation relay to a Z-angle meter, but do you have a Quija hoard?

B This innocent looking “Weegee™ board is
actually a low-voltage power supply for
transistor experiments, a continuity checker,
a bulb tester, an emergency flashlight, a cell
tester, a code practice blinker, and anything
else for which you can put it to use. (Inci-
dentally, the correct spelling for “Weegee” is
*“Ouija”, but how many people know how to
pronounce it?)

Start With The Chassis. As shown in
the photographs, the parts are mounted and
wired on a Y-inch plywood board about 5
inches by 72 inches. The three D flashlight
cells, Bl, B2, and B3, can be mounted in
Keystone battery holders, as shown, or

simply soldered in series and strapped onto
the board. The bulb tester is simply two
strips of metal, brass, copper, or tin, about
Va-inch wide and 34 -inch long, soldered to
the Fahnestock clips, as shown. The left-
hand strip is bent up a little, as shown in the
detail photograph.

The continuity tester is simply a minia-
ture light bulb, 11, screw base type, mounted
in a socket and wired in series with the 4V2-
volt power supply. One socket lug can be
soldered directly to the right-hand Fahne-
stock clip, as shown.

The flashlight cell tester is simply a ¥3-
inch by 6-inch springy metal band bent into
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a U, and screw-fastened onto the board. A
1.2-volt flashlight bulb, 12 is soldered into a
hole near one end of the U, and a brass tack
is soldered near the other end. Make the U
from any springy metal that's easy to solder.
Bend the U so it can be spread or compressed
to accommodate any flashlight cell from pen-
lite to D size. All the circuits are shown
in the schematic diagram.

It's important to note that, since we are
dealing with low voltage, it is advisable that
all connections be soldered, where possible.

Some Uses. For transistor experiments,
or other low voltage experiments, the four
left-hand Fahnestock clips will give you 42
volts in 1¥2-volt steps.

Any flashlight bulb, or radio dial bulb, can
be tested as shown. Even a No. 47 radio dial
bulb will glow faintly if the filament is not
open. Series strung Christmas tree bulbs can
be tested by twisting them into the bulb
socket and shorting the continuity clips.

Fuses, low-resistance coils, etc., can be
continulty-tested by connecting a pair of test
prods to the continuity clips. Variable ca-
pacitors can be tested for shorts: 11 will light
if the plates in the capacitor are shorted.

Connect a telegraph transmitting key to
the continuity clips and you have a “blink-
er” code practice set.

Connect a wire jumper across the con-
tinuity clips and you have an emergency
flashlight.

Any flashlight cell, from penlite to “D”,
can be tested as shown. 12 lights brightly if
the cell is in good shape, but glows dimly,
or fades out, if the cell is weak.

We will leave it to you to continue listing
other uses for this board. s

PARTS LIST

B1, B2, B3—D size flashlight cells

11—4.9-volt, screw-base miniature lamp
(GE 407 or equiv.)

12—1.2-volt, screw-base miniature lamp
{GE 112 or equiv.)

3—~Battery holders (Keystone No. 175 or equiv.)

1—Miniature screw socket for 11 (Leecraft 5-06
or equiv.)

6—¥%" x 5/16" Fahnestock clips (Mueller No.
10 or equiv.)

Misc.—Scrap metal for cell and bulb testers;
plywood for baseboard, nominally 5" x 7 x
12"; round head wood screws; hookup wire;
brass tack; washers; solder; etc.

Estimated cost: $2.00
Estimated construction time: 1 hour
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Bulb is quickly tested using the
test prongs attached to the

first two Fahnestock clips. The
1.5 volts is enough to check

for an open filament. Flashlight
cells are checked in a flash

in the fabricated bulb holder and
strip. Brightly lighted or

dimly lit bulb indicates strength.

Bl B2 83
|.5¥ 1.5v I.SLV
+ +
mm |
I 12 GD
+
10V L5V 43V 4.5V 1
[
BuULB CONTINUITY CELL
TEST TEST TEST

Simplicity of the Weegee Board schematic
diagram belies its tremendous usefulness in
giving you a quick answer to your ‘‘good
or bad?’ electrical questions in the shop.
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Oxyvgen tank patients
need constant attention;
but doctors and nurses
have other patients too.
so electronics takes over
to keep tabs on the tank

B A wide variety of illnesses can be treated
in a new oxygen tank that resembles a small
submarine more so than the high pressure
medical oxygen chamber that it is in reality.
Recently put into use at New York's Mount
Sinai Hospital, the 37-ton tank and its com-
plex of electronic equipment forces up to 30
times as much oxygen as normal into a pa-
tient’s blood. Up to ten patients can be
treated in the tank’s three rooms. one of
which is equipped as an operating room
where surgery has been performed.

The tank, 45 feet long and 12 feet in
diameter, is a boon to patients suffering from
a common and very dangerous ailment—
oxygen starvation. Such starvation occurs,
explains Dr. Julius H. Jacobson, I1, the fa-
cility’s director, when loss of blood or a
stoppage, blockage, or other circulatory dif-
ficulty in the blood vessels prevents the red
blood cells from delivering their vital al-
lowance of oxygen to the body'’s tissues. The
result is the death of the oxygen deprived
cells. The deprived areas may be a toot. the

brain, or the heart. But by saturating the
patient with oxygen, he points out, it appears
possible to maintain the tissues in a healthy
state, even without red blood cells in the cir-
culation, for several hours. This also means
that the tank is useful in treating stroke and
heart attack patients. In these cases, hyper-
baric (high pressure) oxygen therapy adds a
margin of safety.

Inside the tank, patients breathe 100 per
cent pure oxygen at a pressure four times
that of sea level. The tank is also being used
in treating patients with poor blood circula-
tion in their legs or arms. If permitted to go
untreated, the condition would result in gan-
grene, which would necessitate amputation
of the limb.

Working-inside the tank is a dangerous oc-
cupation so complex control boards outside
electronically display all the conditions in-
side the tank both environmental and phy-
siological. The patient’s lifebeat is moni-
tored and closed circuit TV even permits
visual monitoring. =
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The control board outside
provides communication with
personnel in the tank via
sound powered telephones.
Note the
screens in the

three television
console;
they monitor activity in

each of the three rooms

within the oxygen chamber.

Television receiver screen on console is one
of three that monitors activity in the three
rooms or chambers of oxygen tank facility.
Here, as in any form of technical communica-
tion, a picture is worth a thousand words,

or in this case_it is worth valuable time

that might Lo

ings when a picture might reveal the nature

t in diagnosing meter read-

of the situation within the oxygen chamber

A technician adjusts the graph
displayed on the console oscil-
loscope The console controls
parameters that must be adjust-
able tor successful hyperbaric
oxygen This

technique has proved extremely

therapy. medical

useful in treating stroke and
heart attack patients, curing gas
gangrene infections, carbon mon-
oxide and other poisonings, and
n treating patients with poor

blood circulation in body's limbs.

The physiological monitor-
ing console keeps tabs on
the patient being treated
for any one of many various
physical malfunctions  The
readings are always at hand
and make quick action pos-

sible in event of emergency.
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While relaxing at home you very often view
a drama of life and death on your TV screen;
these doctors are also witnessing a drama of
life and death on a screen but they're not
relaxed about it and their concern means

that, more often than not, death will lose.

Patient’s heart beat is taped using
recorders on the physiological
monitoring Inside the
tank, the patient is breathing 100%,
oxygen under high pressure to
the heart's capability,

console.

increase
where the organ is damaged or
blood is low in red corpuscles.
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SCR Slave
Photoflash

By Clarence Jones

8 Ever look at a professional photographer’s
flash shots and wonder, “what’s he got that I
haven't?” Probably, a slave—an extension
flashgun.

For seven dollars. you can build a wireless
slave photoflash that outperforms anything
now on the market. It’s small enough to slip
into a shirt pocket and can be put together
in about an hour.

Professional photographers never use one
flashgun when they can take the time and
trouble to rig more. Pictures lighted by a sin-
gle bulb near the camera are harsh and un-
real. Aunt Brawnhilda, close to the bulb,
comes out flat and pasty. Uncle Baskerville
is that shadow lurking behind her.

Auxiliary flash units are rarely found in
amateur gadget bags. The flashguns rarely
have an outlet for an extension flash that is

Fill in unwanted shadows in your
photographs with a second flash
unit that’s instantly activated by
the light from your camera flash

connected to the main flash by a two-
conductor wire. And stringing a wire across
the room ties down the photographer any-
way. Most wireless units—the true slaves—
are strobe lights. Rather sophisticated, bulky
pieces of equipment with price tags to match.

Light Activation. This wireless slave is
essentially a battery-capacitor flashgun, trig-
gered by a GE-X2 silicon-controlled rectifier.
SCRI1 functions as a light-activated switch
for the circuit. (Sec the schematic diagram.)
It becomes a conductor the instant the flash-
bulb near the camera ignites. There's no lag
to amplify the current. The slave flashbulb
fires simultaneously with the main flash, in
perfect synchronization at speeds up to
Ysoth of a second. As an example of this
performance, the closest competition in the
photo stores i{s a unit not recommended for
speeds faster than %; of a second and it lists
for $19.95.

Everything in the parts list for construct-
ing this home-brew is available at most elec-
tronics and camera stores. The only odd-ball
is the metal Sucrets throat lozenge box
which makes an ideal case for the unit. But
any small metal or plastic box with a hinged
lid that you can find will work fine.

Start By Drilling. Drill seven holes in
the hinged box as follows: (See photo.)

1. %e-in. centered in the left end panel.’
This will hold SCRI1. Drill low enough to
clear the lid rim when it’s closed.

2. #e-in. at left center of the lid. Lead
wires to the flashbulb socket will come
through here.

3. and 3A. Yg-in. through the center of
both lid and case bottom, for the socket
mounting stove bolt.

4. %e-in. at right center of bottom, for
tripod socket adapter.

5. %e-in. at right front panel, for tripod
socket adapter.

6. Ya-in. at left center of right end panel
for switch SI.

Now ream the #g¢-in. hole (3) in the lid
to Y4 -in. so it will close more easily when the
stove bolt is installed. Smooth all holes and
make sure components will fit.
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Refer to the text for dimensions of the
holes drilled in the hinged metal box shown
obove. After drilling, deburr the holes and,
after preliminary wiring, mount and finish
wiring the components as shown at the right.

Screw the tripod socket adapters into holes
4 and 5, fastening on the inside of the case
with %-in. flat hex nuts. Fit the stove bolt up
through hole 3 and secure it with a corre-
sponding nut. Install switch S1 in hole 6.

Wire As You Go Along. For all wiring,
use sleeving or insulated hookup wire. This
will prevent a short circuit if the unit gets
dropped hard enough to dislocate a compo-
nent. Solder resistor R1 between the gate and
cathode leads of SCRI. Use a heat sink to
prevent overheating of both parts on an
alligator clip between the soldering point and
the component which will act to drain off the
heat.

Install SCR1 in hole 1. Use a thin strip of
plastic friction tape to hold it flush against
the left end panel. Dress the gate and cath-
ode leads flat against the bottom of the case.

Binding posts for the contacts of a 22.5-
volt “B” battery are made by force-threading
Y4o-in. machine screws into the battery poles.
Thread a nut onto each screw before thread-
ing the screw into the battery pole. Be care-
ful not to damage the battery. Place the
battery in the case, with its positive pole
toward SCR1 at the left.

Place capacitor C!1 in the case, positive
lead toward SCR1. Now wire the positive
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lead to the positive binding post of Bl. Make
a hook in the wire and tighten the nut on
the binding post so that the wire is clamped
securely between the nut and the screw head.
Leave the capacitor lead long enough to
brace the battery and C| against opposite
sides of the case.

Connect the anode lead of SCR1 to the
positive lead of Cl, close to the capacitor.
Do not solder yet.

Now attach the negative lead of C1 to the
common pole of switch S1. Do not solder
yet.

Connect one lead of resistor R2 to the
negative binding post of the battery. Tighten
the nut to make a good contact. Solder the
other lead of R2 to a pole of Sl so that the
circuit between the battery and C1 will be
complete when the switch is at normal
position.

Connect a lead of resistor R3 to the re-
maining post of S1 and solder. Connect the
other lead of R3 to the positive lead of Cl,

where the anode lead of SCR1 is crimped.

Solder the connection using a heat sink.
Pressing the button on S1 now should break
the connection between the C1 negative lead
and the battery and unload the capacitor
through R3.
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Cut two lengths of insulated hookup wire
about 8 inches long. Twist them together to
make a two-wire lead. Feed the twisted lead
through hole 2 in the case lid. Fasten one of
the wires to the cathode lead of SCR! and
solder. Solder the other wire to the pole of
S1 where the negative lead of C1 is attached.

Close the lid and using a washer and a
wing nut, install the flash socket on the stove
bolt protruding through the lid. Solder the
twisted lead wires tc the socket poles, leaving
the lead long enough to swing the socket
easily. The slave is now ready for work.

A Number 5 flashbulb can be used in the
socket without a reflector, or bayonet-base
adapters with built-in reflectors and bulb
ejectors, available at all camera stores for
both AG-1 flashbulbs and miniature-base
bulbs such as the M-2 and M-3, can be used.

Caution: Be sure to press the button on S
while inserting a bulb in the slave. This un-
leads the capacitor and prevents a misfire.
After the bulb is firmly in the socket, release
the button.

SCR Slave

The completed slave photofiash can be mount-
ed on a tripod as shown here. Enough twisted
lead is left so the flash can be swiveled
in any direction by loosening the wingnut.

PARTS LIST
B1—22.5-volt “B" battery {Eveready 412 or
equiv.)
C1—100-mf, 25-volt electrolytic capacitor
R1—2000-ohm, V4-watt resistor
R2—200,000-0hm, Va-watt resistor
R3—10-ohm, Vi-watt resistor
Sl—S.p.d.'. bminiat ® t Y tact
switch {Switchcraft 963 or equiv.)
SCR1—Silicon controlled rectifier, light activated
power switch (GE-X2 or equiv.)
1—Small metal or plastic chassis box (see text)
1—3/16" x 1" stove bolt; 2 nuts, 1 washer, and
1 wing nut to fit
1—Bayonet-base flashbulb adapter for AG-1 or
M-3 flashbulbs, and reflector
2—European-American fripod socket adapters
2—1/10" x 4" machine screws with nufs
2—3%" fiat hex nuts
Misc.—Hookup wire, spaghetti, solder, etc.

Estimated cost: $7.00
Estimated construction time: 2 hours

Schematic diagram of the slave photoflash
shows how S1 provides capacitor unloading.

RI-2K' S|
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Let There Be Light. To add a new dimen-
sion to flash shots of an individual or group,
place the slave high and at either side of the
subject, outside of camera range. It is also
an effective back-light. The two tripod sock-
ets and the wing nut swivel adjustment for
the flash head give a complete circle of cov-
erage while the SCR is pointed at the main
flash.

When your picture has a great deal of
depth, use the slave to light the area farthest
from the camera. The light from the slave
can also be bounced against the ceiling to
give a soft fill-in that eliminates all harsh
shadows. If you're shooting color, make sure
the ceiling is white.

Effective distance at which the slave will
fire depends on the brightness of the main
flashbulb. A No. 5 bulb will fire the slave
from about 30 feet. Maximum range when
activated by an M-3 or M-5 is 20 feet. An
AG-1 or M-2 will trigger the slave about 15
feet away.

There is no need to adjust the slave for
variable lighting conditions. It won't acci-
dentally fire except in direct sunlight or when
SCR1 is brought within about a foot of a
bright indoor light. Sensitivity of the GE-X2
varies with the resistance between the gate
and cathode. The higher the resistance, the
greater the sensitivity. The author found the

- 200,000-0hm resistance gave ideal sensitivity

for most photo jobs with maximum safety
from misfires, [ ]
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MATRIX
CIRCUITS

by Jack Brayton
& Herb Friedman

A simple rectangular array of semiconductor diodes plus some switches and
lamps can be assembled by you to convert decimal numbers to binary digits

B When we were in grade school we learned
to perform simple arithmetical problems
using the decimal number system—mainly
because we have ten fingers. But computers
can’t understand the decimal number system.
They understand only their own language:
the binary number system and for good
reason—they have only nwo fingers (on and
off). As a result everything fed into a com-
puter must be translated from decimal to
binary before any calculations can take
place.

The electronic circuit which does the
translating is called a matrix. In spite of the
function it performs it's neither large nor
complicated. In fact—it’s simple to build
and easy to understand. The parts used are
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inexpensive and readily available. Even its
many diodes aren’t expensive because they're
offered in ten-for-a-dollar lots in many parts
supply catalogs.

To help you lezrn all about the matrix, we
have prepared three experiments that can be
casily assembled from low-cost parts. Just
in case you would like to make a simple
demonstrator for the class room or Science
Fair project, the first experiment is followed
by complete plans for a simple, low-cost
decimal-binary demonstrator.

Experiment 1. A basic matrix circuit that
can be breadboarded is shown in Fig. 1. The
one and zero of the binary system is repre-
sented by lighted and unlighted lamps, re-
spectively. lis input consists of normally-
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open button switches numbered 1 through 9.

1f we wanted the number 7 converted to
binary we would simply press the number 7
switch, S7. With the switch closed the posi-
tive voltage of the battery is applied to the
anodes of 3 diodes, D10, DI1, D12, and
3 circuits are activated. Each of the acti-
vated circuits is a series circuit consisting of
a diode, a resistor (R3, R2, R1), and a lamp
(14, 12, I1). Each circuit has 9 volts across
it.

Since a diode conducts whenever its anode
is positive with respect to its cathode the
three diodes, D10, D11, D12, conduct. Cur-
rent flows through the diode, the resistor, and
the lamp of each circuit. As a result the
lamps light. In this case lights numbered
1, 2, and 4 on the front panel would be light-
ed and lamp 8 remains unlit.

A lighted lamp represents a one while an
unlighted lamp represents a zero. Thus, we
can see that the output reads 0111. This, of
course, is the binary number for 7. It means
that the number 7 is composed of zero eights,

Sl .1 #1
. A o
{s2 L¢3
*>—e ._—-—}!
L b2*
i3 »3 N 1«
%( D3 04
s4_L_#4
'
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Fig. 1. Schematic diagram for an easy-to-build
four digit, decimal-to-binary demonstrator.
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23 45 6 7 8 9]
|
.CONNECT TO SWITCHES

Bare copper leads suspended between flea
clips serve as busses to form the matrix.

one four, one two, and one one. So all the
observer has to do is add up the numbers
associated with the illuminated lamps to
learn whethcr or not the matrix converted
the decimal number to the correct binary
number.

Optional Design Note. 68-ohm resistors
can replace the diodes in Fig. 1 which are
marked with an asterisk (*). Their input
switches go to only one output and the isola-
tion provided by the diode isn't needed.
However, if the inputs were connected
directly to the outputs (without the resistor)
the current through the lamp would be too
high.

Why and Why Not. Now is a good time
as any to discover for yourself why the other
lamps do not light. Starting from the posi-
tive terminal of battery, BI, try to work
your way through the dcpressed #7 switch,
S7 to lamp 18. Remember, you cannot pass
through a diode unless you travel in the same
direction as the arrowhead in its symbol. Try
every possible path and you will discover
you just can’t get to lamp I8. Hence, when
S7 is depressed, I8 will never light.

PARTS LIST FOR EXPERIMENT 1

B81—9-volt battery (Eveready 216 or equiv.)
(See text)

D1 through D15—1N34, IN34A or equivalent
(Two packages of Lafayette 19G6001 diodes
or equiv.)

11,12, 14, 18—# 49 pilot lamps (GE)

R1, R2, R3, R4—68-0hm, V4-watt resistor

R3, R6, R7, R8B—68-0hm, 1,-watt resistor (Op-
tional—used in place of diodes D1, D2, D5,
D13. See text)

S1  through S9—Single-pole, normally-open
pushbutton switch (Lofayette 99G6218 or
equiv.)

4—Bayonet sockets for #49 lamps (Leecraft
type 7-11 or equiv.)
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This is true for the other switches, too.
The table below lists the lamps which should
light when a selected switch is depressed.
Using the circuit tracing technique described
in the preceding paragraph, select a few
numbers and find out for yourself whether
the table is correct or not. (Editor’s note: the
table is correct. 1f you differ—you're
wrong.)

Switch/Lamp/Number Relationships

Depress Lamps That Will Numbered Lamps
Switch l_ighf 1112 L4 18 Add Up '_lo *)
T o - e

S2 ° 2

S3 o o 3

S4 ° 4

S5 ° ° 5

S6 o o [

s7 | o o o 7

s8 | [} 8

S9 [ [ 9

* When no lamps are lit, they add up 1o zero—hence. no
switch is needed for the number 0,

Experiment 2. Fig. 2 shows another ma-
trix circuit. Excluding its output it works
exactly like the first shown in Fig. I. In this
new circuit a one is indicated by positive
voltage while a zero is indicated by no volt-
age. When an input switch is closed positive
voltage is applied to the proper diodes.
When the diodes conduct they have a very
low resistance compared with the 10,000-
ohm loading resistors. Since we measure the
voltage at the top of the resistors almost the
entire positive 1.5 volts of battery Bl can be
measured whenever a diode conducts.

Diodes D1, D2, D5 and D13 in Fig. 2

n

12 14

I8
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B! MATRIX

SPACER

Rear view of the demonstrator shows location
of lamps, switches, battery and matrix.

Photo at lower-left corner of page shows
location of front panel lamps and switches
on the demonstrator. Exact parts location
is not critical—lamp jewels are all red.

Fig. 2. Basically the some as Fig. 1, the
circuit below provides positive voltage out-
put on binary busses in place of lamps.

si. L w1
—e o
. ot
s2 1 #2
p—o
02
s3_1_#3 _
[ SO 5 ﬁ‘g
%(os 04
s4_1_#4
r—e
05
s5_1 #5 _
—=e o— =
%( 06 \Qg o7
s6 L6 p
>0 & x
. 08 D9
s7L #7 D 4
BT
sg_L #8 ! ;»D]O!'\ DIl YN o2
o=
Di3
s9.l #9 | .
A 0
'—%gom _‘gols
+l8i #1
== 22 | »
1.5V (2
A #4 \23
4 #8. |3
<L- < P. ’ <L GN
$R4 3JR3 SR2 2RI
210K fnox i’IOK i:nox
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can be eliminated (shorted out) and their
inputs connected directly to the outputs be-
cause neither the diode’s isolation or resist-
ance is needed in this circuit.

Experiment 3. The last circuit which
we'll experiment with is a matrix whose out-
put signal is positive voltage and no output
is negative voltage. This circuit is shown in
Fig. 3.

The basic diode arrangement is still the
same. However, the output circuit operates
differently. Whenever a diode is forward
biased (Sl in Fig. 3 is depressed) we have a
circuit equivalent to the one shown in Fig. 4.

Since batterics Bl and B2 are in series
their voltages add. Thus, we have 3 volts
across a series circuit consisting of the con-

S1 L #1

J s2.l_#2

D2
—o o < A‘%g .
%( 03 ‘K04
sq4. 1l ¢4
ﬁég o7
p
3
%( m DI2
sl ) ) S |
. %g,om . ﬁ‘k DIS

J

3+
@«

y N

*
rS
OUTPUTS

. h. A

. GND

> ‘P > >
R4 <R3 R2 Rl
10K % 10K <SI0K 3IOK

+],82
_J_' "Tsv

Fig. 3. Diagram of a matrix circuit capable
of positive (on) and negative (off) signals.

PARTS LIST FOR EXPERIMENTS 2 & 3

B1, B2—1.5 volt (D cell or equiv.). B2 used in
Experiment 3 only

D1 through D15—Same as Experiment 1

11, 12, 14, 18—Same as Experiment 1

R1, R2, R3, R4—10,000-0hm, Vy-watt resistor

S1 through S9—Same as Experiment 1

4—Bayonet sockets. Same as Experiment 1

Microminiature matrix circuit designed for
computer application—enlarged ten times.

ducting diode and the resistor. Using the
current-flowing-from-plus-to-minus theory,
current flows from the positive terminal of
Bl through DI and R then through B2 and
back to Bl's negative terminal. The diode
drops only a few one hundredths of a volt

because its forward resistance compared with
,

Rl is very small. This means that the
10,000-ohm resistor, R1, drops almost the
entire 3 volts. Now then, the voltage seen
at the output is the sum of the positive 3-volt
drop on R1 and the negative 1.5-volt voltage
rise in B2—therefore the output signal is the
algebraic sum of the two, 1.5 volts positive.

(Continued on page 133)

IN 34
' %
D! R
RaL] 10K
Tisv —|ga OUTPUT
+(1.5v
*GND
=
Fig. 4. Equivalent circuit for on signal.
IN34
P —
Di RI
10K
_lgp OUTPUT
+ |15V 1
GND

Fig. 5. Equivalent circuit for off signal.
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HUMAN THOUGHT IN ORBIT

By K. C. Kirkbride

® [n the early Spring of 1960, a French
popular science magazine ran a bizarre story
describing an experiment in ship-to-shore
mental telepathy aboard the underwater U.S.
atomic submarine, the Nautilus. In distant
Russia, a 67-year-old scientist, Director of
Physiology at Leningrad University, Leonid
I.. Vasiliev, leafed through the magazine,
spotted the startling story and rushed in
alarm to the Kremlin. His country had been
first in space, he argued, it must be first in
harnessing the powers of the mind.

A few weeks later, Washington, D. C.
sources officially denied the submarine story.
Captain William Anderson, first skipper of
the Nautilus, claimed his sub had been tied
up in drydock at th:: time and the story was
a hoax. But true or false, the incident sparked
an explosion of scientific investigation in
Soviet Russia that could well prove the un-
doing of the free world.

“Mental Radio.” A few months later, the
elderly Soviet Professor opened the first
fully-equipped “mental radio” laboratory.
Within weeks, seven more centers opened:
at Kiev, Tblisi, Omsk, Saratov, Tarty, Odes-
sa, Moscow. The Pavlovian Institute of
Higher Nervous Activity in Moscow top-
priority’d a “subliminal perception” program
titled “Problem of Transmission of Informa-
tion.” Followed the University of Kharkov
and the Durov Institute, already famed for
its suggestion research on animals.

Top Men. The Institute’s Dr. E. K. Nau-
mov added some fifty scientists to its staff to
research “Transmission of Biological Infor-
mation” through telepathy. All the Soviet
laboratories teamed experts in biology, phys-
ics, mathematics, electronics, cybernetics.
For the Soviets spurned mystical theories of
telepathy. As one scientist put it: “We are
not interested in ghosts!” Biological com-
munication, they insisted, would be mastered
by cybernetical studies.

Headlines Again. Three years later, news
pages headlined stories of telepathic wonders
to dim the Nautilus story, experiments
proved out under strict procedures of scien-
tific documentation. To the consternation of
the free world, the Soviets claimed they
had proved mental telepathy existed and
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had been tested, person to person in one
room, person to person over a distance of
several rooms, finally over distances of hun-
dreds of miles!

Vasiliev himself claimed to have mentally
projected the picture of a bird to a subject
enclosed in a screening chamber, the subject

picking up the word ‘“crow.” The elderly
scientist explained his projects showed, “It is
not usually a word-for-word thought trans-
ference, but simply two-way biological rap-

port.”
Thought Picture. The Soviets claimed
(Continued on page 131)

“THINK"” TO YOUR FRIENDS

B The radio “wireless™ was revolutionary in
its throwing off the need of interconnecting
wirey between transmitter and receiver. Will
we soon discard even the rransmitter and
receiver and communicate from mind to
mind?! Such communication, known in pop-
ular circles as ““mental telepathy,” iv accepted
as a reality in scientific circles. As mentioned
in the text, Dr. Andrija Puharich, an Amer-
ican ncurologist, speaks for the many bio-
logical and physical scientists throughout the
world who, from the positive results of their
experiments. would certainly concur with him
in endorsing the fact that telepathic commu-
nication does exist and repeated laboratory
experiments prove it.

Mental Suggestion. In thousands of care-
fully controlled experiments, agents (trans-
mitters) have communicated to percipients
(receivers) and results, such as shown here,

have been recorded. The simplest experiments

The astronomical sign of the planet Earth and the
letter Y were mentally suggested to the per-
cipient in the Russian experiments and the resulting
automatic writing response is shown at the right.
The "Y' was faithfully transmitted, and so was the
symbol despite the foct that the crossed tail was
misplaced during the outomatic writing process.
Many experiments of this nature have been
performed, even including transmission of entire
scenes containing many varied types of objects

of mental suggestion involve the transmission
of letters, symbols, and other characters on
which the agent concentrates. More complex
communication is more subjective in nature
and evokes from the percipients a subjective
response. This aspect of mental suggestion is
finding increasing use in the field of psycho-
therapy.

Keep Your Antenna Up. Make no mistakes
about it: telepathy is serious business' Re-
scarch is still in the embryonic stage, but the
results of continued research could affect not
only the external circumstances of our lives
but change our view of ourselves as men.

Why not get together with a fellow agent
or percipient and try your hand at a litile CQ.
You can never underestimate the power of
the human mind. With your mind on fre-
quency, your “mental radio,” which inciden-
tally, is the title of Upton Sinclair’s book on
the subject, may net you a few QSL cards! 8

This may look like Greek to you, but it's actually
Russian. It's the automatic writing response of the
percipient in a Russion experiment. The name
“Elma,” thot of a deceased young girl known to
the percipient, was mentally suggested and it
evoked what translates to: “"Mamaro...die...sleep

wont.” It provides an excellent exomple of the
noture of response evoked by subjective stimulus.
Writing below recipient’s shows the response
clarified in o carefully written Russian hand.
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the DXped

ition

BY C. M. STANBURY I

Anna discovered you can’t CB skip to Mexico without true love down the road

B XEZ3¢¢¢ claimed to be the world's first
CB expedition to a rare country—the Revila
Gigedo Islands, 500 miles off Mexico's Pa-
cific coast. For two months he said, for two
whole months, he'd be there and would make
as many contacts as skip permitted.

So come April 15, the day it was sched-
uled to start, all of us Central County CB’ers
were waiting on channel 7, myself (KEZ-
62226) included. Up at dawn, nothing. Had
breakfast, then the band opened up.

“This is XEZ3¢a¢ calling CO DX, CO
DX." Big deep voice.

Almost everyone in the CCCB scrambled
onto the channel at once, with KEZ51515
loudest of them all. KEZ51515 is President
of our group, master DX’er and champion
CB cheat. Oh yes, KEZS1515 is also a her,
Anna Shedoom.

1 glanced at that FCC violation already
on my desk (for working skip no less) and

OcCTOBER-NOVEMBER, 1965

lost my nerve momentarily. My blood froze!

XEZ3¢p¢ made contact with an operator
in Pennsylvania and we all had to wait.

I decided to fill the gap, put myself on
the air. So 1 called KEZ51515. “Anna, do
we have a date for tonight?”

“Who’s that QRM’ing the Mexican?”

Timidly, | answered “"KEZ62626.”

“KEZS51515 to KEZ62626.” Crisp. “We
have a date tomorrow night, if I make this
contact.”

It wouldn't matter what [ did, really, she’d
bag her quarry anyway.

The CB’er in Pennsylvania signed off.

“XEZ3¢00, this is KEZ51515. How do
you read?” Our fair president swamped the
channel and the others gave up. Until she
made her own contact, no one else stood a
chance. KEZ51515 ranged from a mighty
ten watts on up. This illegal feat Anna ac-

(Continued on page 74)
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the DXpedition (Continued from page 69)

complished via two transmitters. A remote
controlled giant buried under the basement
floor and a legitimate model upstairs just in
case the FCC should call. They did once
and found absolutely nothing.

XEZ3ppp¢ answered her. “KEZ51515, 1
read you loud and clear. How me?”

*5 by 5. Her usual victorious tone. *Am
I your first contact in New York State?”

“That’s right.”

I broke in. “XEZ3¢ag, do you read KEZ-
626267 My nerve coming back now. If
Anna could defy the FCC . . .

She drowned me out. “XEZ3¢e¢¢, do you '

still read me okay or am I starting to fade?”
Anna pushed her power up at least another
10 watts.

“You're still loud and clear, miss. Did I

hear someone else calling just before you
came back this time?”

Softly. “Don’t think so.”

I silently described her, my pad all of one
block from Anna’s. And again she was back
on before | really had a chance to break in.
Some of the other CCCB'ers tried but noth-
ing was going to override her mighty carrier.

She made idle conversation. “What kind
of a location have you? Right on the beach?”
Not only did this girl want to be the first
but, if she could arrange it, the only one
to work XEZ3ggg.

Anna stayed president of the CCCB by
juggling boy friends. If I recall right, I'm
currently number two man. But the sucker
who is now last will next month be top
dog, for a while. Of course anyone who votes
against Anna knows he’ll be dropped from
the rotation.

XEZ3¢g¢ again, and stronger. 1 am

transmitting from between two hills but fac-
ing the sea, facing the mainland. Those hills
are covered with tropic vegetation, dark
green, gentle rolling slopes.”

Anna sighed. “It sounds like paradise.”
Then she put on her sultry voice, “Any girls
on the island?”

The Mexican laughed, “No, not on this
one?”

I figured ‘the skip was good for another
two hours. Even Anna couldn’t hold a man
on the air that long. So I waited.

“I'm using an eight-element beam with
rotor.” Then she asked, “What's your array?”

“Non-directional vertical atop 66 foot
tower which is in a stand of palm trees with
guy wires strung between them.”

XEZ3gp@'s signal pinned my needle at
40 db over S/9.

“No girls at all.” Her laughter, feminine,
like wind tinkling through a crystal window
piece. “Would you like some company?”’

And me, all I ever got from Anna were
the icy blasts.

XEZ3¢p¢ switched on his transmitter but
didn’t modulate it for a moment. “Might be
fun . .. when there wasn’t any skip.”

My receiver began to overload, his sig-
nal was fantastic.

Anna returned to matters technical. “Hey,
how many watts are you putting out from
paradise?”

“Just the legal three.”

More tinkle. “I'll bet. Can see where we’d
get along real well on that island.”

I cut my gain down to nil and he still had
plenty of signal.

KEZ51515, from XEZ3¢pgp. My receiver
is acting up. Would you give me a long
count.”

I saw it then. Out the window. A silver
gray FCC monitor's van moving up the
street slowly, past my place and toward
Anna’s.

She began the long count.

It took a second for me to get the picture.
There was no Mexican at all, just a roving
FCC decoy who was about to catch Anna
right in the act. The long count was to keep
Anna talking while he pinpointed that trans-
mitter.

I can still save her of course. Just pick up
the phone and she’d cut out. Then Anna
could claim her call had been pirated. Such
a favor is worth a whole week of dates.

Or | can keep quiet, remove that “‘her”
menace from the air once and for all. What
would you do? a
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EICO MODEL 3566
FM-Stereo/Multiplex
Tuner/Amplifier

8 Just a few short years ago even the cheap-
est Hi-Fi gear had enough controls on the
front panel to make a Gemini space capsule
obsolete. And it was only last year that
manufacturers were still talking in terms of
hybrid tuners using tubes and transistors
because all-transistor usually meant prob-
lems, problems. problems. But how times
change; today. even the finest of equipment
uses non-complicated (“family styled™) front
panels: and of course. all-transistor—or as
it's now called, all solid state—is the byword
to success. A good example of the latest
in design and performance is EICO’s model
3566 all-transistor FM stereo tuner/amplifier
(receiver).

The front panel is stark simplicity. All
controls and function switches are ganged
for both channels. As far as the user is
concerned. except for the balance and mode
control the 3566 looks like a mono receiver.
And there are no concealed or rear pancl
controls—even a child would have no difhi-
culty using this receiver.
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LA CHECK

The Music Goes In. Two standard inputs.
an auxiliary and a magnetic phono. are
provided. A tape input is somew hat unusual
as it is designed to be driven from a tape
recorder pre-amp: a tape head cannot be
connected directly to the amplifier. The tape
output jack which feeds the receiver's audio
signal to the recorder is connected ahead of
the tone and volume controls so that changes
made to the amplifier don’t affect the record-
ing. Switching is provided so that three head
recorders can be monitored for playback
quality while simultaneously recording the
receiver’s audio input signal.

The Music Goes Out. The amplifier will
match 4. 8 or 16 ohm speakers: the maxi-
mum power being determined by the speak-
cr impedance (as is typical of transistor am-
plifiers). While the amplifier is rated at 112
watts (total) THF Music Power it must be
Kept in mind that this is a totally meaningless
specification and the 52 watt total RMS
(sine-wave) Power is the realistic rating.
What is unusual is that the 3566 we tested
actually exceeded the specs for RMS power,
though we conducted the tests at the rated
IHF power.

Lab Tests. As shown. the frequency
response is outstanding—one could almost
place a ruler on the graph paper and draw a
straight line. The curve shown was taken at a
constant 25 watts per channel with the tone
controls set to the indicated flat position.
By correcting the tone controls very slightly
the amplifier can be made almost ruler flat.
At 25 watts RMS output the distortion is

Chassis layout is neat and clean with all
parts exposed from the top. In kit form the
EICO 3566 offers no assembly problems.
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0.5% THD (total harmonic distortion) from
20 to 16,000 cycles, falling to 22 watts at
20 kc.

The rather excellent measurements are re-
flected in what the ear senses. The sound
appears notably clean with no masking ef-
fects caused by hum or hiss—what is called
transparent sound. Only with the volume
control wide open is a slight hiss discernable
—with no hum. The actual noise level was
better than 70 db down.

Tone control variation is wide: boost was
14.5 db at 20 cycles and 17 db at 20 kc.; cut
was I8 db at 20 cycles and 23.5 db at 20 kc.

Input sensitivities for fu!l power output
checked out at:

3.4 mv. for magnetic phono
155 mv. for auxiliary and tape

The Tuner Section. The FM performance
is in keeping with the amplifier. Tuning is
noticeably easy as a broad adjustment of the
tuning knob is translated into a small tuning
correction. A tuning meter is used to “cen-
ter” the station. The selectable AFC is ex-
cellent; it can lock-up even if the tuning is
set to the sideband edges of a weak station.

A bright full-time stereo indicator is pro-
vided which indicates sterco transmissions
whether the mode switch is set to mono or
stereo.

The stereo reception ranks very high. Se-
lectivity is good and the receiver did not
overlap two strong local stations which often
overlapped on older FM tuners. Separation
is excellent, as is freedom from “breakup”
on high modulation levels. (It's difficult to
describe something which is good in all as-
pects.)

One feature we came to appreciate—
though we would have never given it a sec-
ond thought until one blew—is the external
speaker fuses which protect the output tran-

Though usually little thought of—but proven
very convenient—external speaker fuse hold-
ers allow fuse replacement w/o disassembly.

speaker jeads. We goofed. and shorted a pair
of speaker leads, and it was a distinct pleas-
ure not to disassemble the cabinet to get at
the fuses. (Why are some manufacturers still
burying fuses under the chassis?)

Finally, a stereo headphone jack is lo-
cated on the front panel. The isolating (gain
reducing) resistors are internally wired so
that stereo phones can be plugged in directly.

Considering its fine electrical performance
and neat decorator styling the EICO 3566
is a rather impressive stereo receiver. Priced
at $325.00 factory wired ($219.95 in kit
form) the buyer will find himself giving
the EICO 3566 more praises per dollar than
any other hi-fi purchase he ever made. For
more information and specifications on the
EICO 3566 visit your local audio center or
write to EICO Electronic Instrument Co.,
Dept. RT, 131-01 39th Ave., Flushing, New

sistors from damage caused by shorted York 11352. n
+1 EICO 3566 AMPLIFIER / TUNER
o e —
0 - AN
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(g \
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20 50 100 200 500 1K 2K 5K 10K 20K

FREQUENCY

RAp10-TV EXPERIMENTER

'Y



RADIO-TV

EXPERIMENTER

AR CHECK

SONOTONE SONOMASTER RM-1K
High-Compliance
Speaker System Kit

B The thing that gives any cabinet a classy
hand-crafted appearance is mitered corners;
where two sides come together with a 45-
degree joint. Many is the home-brew cabinet
which looks home-brewed simply because
the corners don't have that professional
made miter. But the new Sonotone Model
RM-1K Sonomaster High-Compliance Speak-
er System Kit is a horse of a different color
as every effort has been made to insure a
“factory look™. And we must admit that
Sonotone has succeeded quite well.

The secret of the RM-1K’s success is that
it's a semi-kit. The cabinet frume, the top,
bottom and sides is factory assembled, as
is the front panel/grill cloth assembly. In
short, the cabinetry which is immediately

When you open the RM-1K kit to check the
parts, this is all you will find and need to
assemble the complete hi-fi sound system.
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apparent to the vye is done at the factory
by craftsmen: the builder need only screw
the cabinet non-resonant panels together and
wire the electronic components. Even if you
are all thumbs, Sonotone sees to it that you
set a screw straight by pre-drilling all screw
holes.

Electronically. the RM-1K consists of one
of the new linear high-compliance six-inch
woofers, a sealed tweeter and a cross-over
network. While the user must assemble the
crossover it's a simple job as the coil is sup-
plied pre-wound and the rear panel is pre-
drilled for the cross-over’s mounting screws.
Similarly. the rear panel is pre-drilled for
the tweeter’s level control. Sonotone leaves
nothing to chance by supplying a pictorial
wiring diagram. Follow it carefully and er-
rors are impossible.

Assembly. No glue is involved in the as-
sembly. The front panel is held in place by
several screws which pass through full-length
cleats on all four sides of the front panel.
The rear panel fits into a dado cut on the
rear of the cabinet and is retained by screws.
Two large. thick pieces of acoustic fiberglass
insulation are provided which almost com-
pletely fill the interior of the cabinet.

Speaking of fiberglass, Sonotone has been
quite thoughtful in ecliminating “fiberglass
itch”. When using fiberglass, just routine
handling breaks off small slivers which im-
mediately dig into the skin and cause an
almost intolerable itching: and it often takes
days to dig out the fiberglass slivers. Sono-
tone avoids the itch by supplying a pair of
disposable plastic gloves which are to be
worn when handling the fiberglass insulation.

Finishing. While the cabinet, when as-
sembled, has the construction appearance of
fine furniture it is unfinished—the user must
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LA CHECK

After the unit is completely assembled, a
fine sanding will remove surface scratches
and blemishes. Then wipe on an oil stain
of your own choosing to bring out the wood's
natural grain to your taste. Wipe off excess.

do his own staining or waxing, and a lot of
sanding. Our kit was not fine sanded, and
any finishing treatment we would have done
would result in a strictly amateurish appear-
ance. Ten cents worth of sandpaper and a
bit of elbow grease to prepare the cabinet
for the stain. We suggest you follow Sono-
tone's recommendation and finish the cabi-
net before the electrical assembly to avoid

The completed speaker kit (left) is ready for
its fiberglass stuffing. Now is the time to
check your wiring. Below, a coat or two of
clear lacquer will protect the oil stain finish.

a speaker covered with sawdust and stain.

Listening Test. Electrically, the Sono-
tone delivers what we'd call “good-fi.,” and
considering that this is a midget-speaker sys-
tem the sound is quite good. (Sonotone has
larger speakers of similar appearance for
those who insist on the widest possible fre-
quency range.) While the bass doesn't shake
the floor, we could not detect excessive fre-
quency doubling, and the bass through the
lower midrange was well balanced—produc-
ing a decidedly mellow sound which was
very pleasant in a small music room.

The tweeter is very efficient and with the
tweeter's level control wide-open the sound
is excessively bright. However, the level
control adjusts the tweeter from full-on to
essentially full-off so the user can obtain the
exact tweeter balance he desires. While the
tweeter is clean, there is a slight edgy quality.

The total sound quality is quite good con-
sidering the RM-1K’s price and size, and
this becomes apparent when AB'ed to
the sound from speakers selling for much
more. Basically it is a mellow sound com-
parable to sound quality of the higher priced
console phonographs.

Considering its low price of $35.50 the
Sonotone RM-1K is a good choice when
you're trying to cram big sound into a small
budget. If you prefer an assembled unit with
oiled walnut finish, the tab is only $44.50
audiophile net. For more information, write
to Sonotone Corporation, Dept. 756, Elms-
ford, New York. a
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® How often have you needed a soldering
iron for working on your car’s electrical sys-
tem? How many times have you neceded a
small electric drill to perform some modi-
fication or repair? And what have you done
when there was no AC outlet? Most likely
you were inconvenienced with long extension
cables or possibly were just plain out of luck.
Your problem would have been solved if you
had a commercial inverter but they cost. But
you can wire your own inverter using the cir-
cuit shown here. For only $12.00 you can
build a 60-watt inverter that is not only IAN m
limited to soldering irons and drills, but will DON“I.D E' c
operate electric shavers. trouble lights, even
radios and phonographs.

The Installation. The inverter is con-
tained in a small chassis box whose front
panel mounts only the on-off switch, a pow-
er-on indicator lamp, and the AC receptacle.
The enclosurc may be permanently mounted
under your dash or in another convenient
place, and wired directly into your 12-volt
electrical system. Or the unit can be main-
tained portable by adding an input cabic
which can be fitted with a plug to fit your
cigarette lighter: alligator clips could be used
rather than the plug for direct connection to
your battery. The battery should be 12 volts.

Drive Better Electrically!
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Experiments with a 6-volt input and a dif-
ferent transformer did not give satisfactory
operation of the circuit.

The Circuit. Commercially available elec-
tronic parts are used throughout the inverter
except for the aluminum heat sink which is
cut from aluminum angle stock. The circuit,
about 75% efficient at full output, draws be-
tween .3 and 7 amperes from the battery de-
pending on the load.

Incidentally, the inverter was constructed
with pop rivets and this project is an ideal
justification for one of these new tools if you
have been looking for an excuse to buy one.
The pop rivets make the circuit completely
shock and vibration proof which is important
for a permanent automotive installation.
Compared to #6 hardware, they cost less,
go on faster, and look better.

As shown in the schematic diagram, the
heart of the inverter is a two transistor multi-
vibrator, Q1 and Q2, and a step-up trans-
former. Transistors Q1 and Q2 are low cost
germanium 150-watt power transistors, while
T1 is a stock control transformer. In opera-
tion, one transistor is always off, while the
other is always on. Because of the induct-

Transistors Q1 and Q2 are mounted on alu-
minum angle stock which acts as a heat sink.
After transistors are mounted by following
details in text, wire resistors R1 through R4 as
shown above. Chassis punch, left is excellent
for cutting a circular hole for the AC outlet, J1.

ance of T1 and the two biasing resistors R1
and R2, the two transistors alternate con-
ducting roughly 120 times a second. This
means that current first flows from your
auto battery through QI and the left half
secondary of TI, and then flows through
Q2 and the right half secondary of T1. This
produces a square wave of = 12 volts at the
T1 secondary, which is stepped up and ap-
pears at the primary. CI, L1, and C2 form
a filter that first de-spikes the square wave,
then forms it into a trapezodial wave that is
a fair approximation to a 60-cps sinewave.

Power Owut. Output voltage is around
110 volts rms for no load, dropping to about
105 for a 50-watt load and about 95 for a
60-watt load. The voltage drops off badly
if you try to draw more than 60 watts out of
this circuit.

Switch Sl is a 6-ampere s.p.d.t. slide
switch in series with a thermal circuit break-
er. CB1, that opens at eight amps to protect
the car’s electrical system from a short or an
attempt te load the inverter too heavily. A
neon pilot lamp, 11, across the output draws
very little current and reminds you whether
the inverter is on or not. AC output is via
a standard chassis mounting socket, J1.

Chassis Assembly. The chassis layout is
shown in the photographs. For assembly you
will need a chassis punch (1 %:2" round or
1 44" keyed), or else a file and a lot of
patience for the big hole for the AC outlet.

Continue chassis preparations by drilling
the front holes for the switch and pilot lite.

RADIO-TV EXPERIMENTER
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Power switch S1 is shown being installed with
a pop riveter, above. Indicator lamp 11, above
right, just snaps into place on the chassis.
Partially assembled unit, right, shows the
mounted heatsink subassembly and the trans-
former; the terminal strip, TS1, mounts CB1.

Next, turn the chassis upside down and drill
all the ¥&” (#30) holes for terminal strip
TS-1, the heatsink, and transformer T1. If
your inverter is to be portable, drill four
additional holes for rubber feet on the bot-
tom. Finally, drill the hole in the rear for
the input power cable. Use a Heyco or other
strain relief if you can get one; otherwise use
a tight fitting rubber grommet. This com-
pletes the sheet metal work. Snap in the out-
put socket J1 and pilot lite 11, and rivet S
in place. Make sure Sl is right side up.
Follow this up by riveting T1, TSI, and the
feet, if used, in place.

The heatsink comes next. A 412" length
of 1%4” aluminum angle stock is used; any
piece of aluminum about the same size will
work as well. Drill and cut as shown in the
heatsink detail photographs. Make certain
there are no ridges or burrs on the transistor
mounting holes. The transistors must be in-
sulated from the heatsink using the mica
washer and insulated bushings provided. Use
silicone grease between transistor, washer,
and chassis. You can rivet the transistors
in place, otherwise use #6 hardware. Now,
solder resistors R1 through R4 to the tran-
sistors and add the two collector leads (4"
long) and jumper the two emitters. The
heatsink is then riveted into the chassis.

Corrections. Wiring is casiest if you
start at the output and work backwards,
starting with the output socket J1, capacitor
C2, and the pilot lamp 1. Both primary
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windings of T! are wired in parallel by
jumpering lugs 1 and 2, and 3 and 4.

Connect one collector lead to T1 primary
lug S, the other to lug 8. It doesn’t matter
which goes where. Route a lead from the
transistor emitters to switch S1; then a sec-
ond from the other switch terminal to termi-
nal strip TS1 and one end of the circuit
breaker CBI.

The input cable is run through the strain
relief next. If the cable will be less than
four feet long, ordinary lamp cord will do. If
you need greater length, go to a heavier
cable. Waich polarity! Connect the negative
input lead to transformer secondary lugs 6
and 7. The positive lead goes to one end of
the circuit breaker. This completes the in-
ternal wiring.

Prepare the input cable using a cigarette
lighter adaptor or adding two large alligator
clips. Use one red and one black insulator
over the clips. Again, watch polarity!

Test the inverter first with no load; the
pilot should light. Then load the inverter
with a 25 and finally a S0-watt light bulb. It
is better to turn on the inverter and then
plug in the load, as the multivibrator might
be reluctant to start under heavy load.
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The choice of input connector type is yours.

PARTS LIST
C1—3-uf, 200-volt Mylar paper capacitor
C€2—.22-uf, 200-volt Mylar paper capacitor
CB1—4-amp roted current circuit breaker; trip

current, 8 amperes (Sylvania MB-318 or
equiv.)

{11—Neon indicator lamp assembly (red) (Allied
BE126})

J1—Chassis mounting AC receptacle {Amphenol
61F or equiv.)

L1—RF choke coil, 7 uh, 1000 mo (Ohmite Z50
or equiv.)

Q1, Q2—Germanium power transistors (Texas
Instruments TI3027 or equiv.}

R1, R2—150-0hm, 2-watt resistors

R3, R4—33-0hm, 1-wott resistors

$1—S.p.s.t. slide switch, 6-ampere rating (Al-
lied 358026}

T1—Control transformer, 115-volt, 60-cps pri-
mary; 24-volt center tapped secondary @ 2
amperes (Allied 62G353)

TS1—2-lug terminal strip

1—4" x 5" x 6" chassis box (Bud CU2107A or
equiv.)

Misc.—Aluminum angle stock heat sink, ciga-
rette lighter adopter plug or alligator clips,
lamp cord, strain relief grommet, pop rivets,
hardware, rubber feet, hookup wire, silicone
grease, solder, etc.

Estimated cost: $12.00
Estimated construction time: 4 hours

N R2-150
12vDC 2W
AUTOMOTIVE &
ELECTRICAL b Q2
SYSTEM
(SEE TEXT) RAN—Z

33
(of:]] Si W
+o—o’\,o—o/- :

Schematic diagram of inverter shows two-transistor
multivibrator heart and step-up transformer T1. Filter
L1-C1-C2 de-spikes the transformer output and forms
a trapezoidal wave approximating a sinewave shape.

POWERON
INDICATOR
n

ON-OFF
SWITCH S

AC RECEPTACLE J1

POWER PLUG MATES
WITH CIGARETTE
LIGHTER SOCKET

Inside view of the inverter, Iop,'shows power
cord strain relief grommet above the trans-
former. Power-on indicator, |1, on front panel
provides a good visual ‘‘power-on' reminder.

The stability of the 60 cps is fair as may be
evinced by some phonograph wow, par-
ticularly as engine speed is varied. This is
to be expected of a circuit this simple. But
unless you're using your phonograph in your
car, and listening with your hi-fi ear, you
shouldn’t have any difficulties with the per-
formance of this inverter. =

QI-Q2 BASE
CONNECTIONS
(BOTTOM VIEW)
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If your definition of radio
includes *‘sending information
via electromagnetic waves,"
then radio was born circa 1866

By Benjamin Ruhe

MAHLON LOOMIS

Discoverer
of Radio

It was a day cool and clear in the month
of October. The date has not been re-
corded, but the year was 1866. Mahlen
Loomis, a Washington dentist was preparing
to demonstrate in the presence of eminent
scientists and electricians of his day an in-
vention he had made.

He had come to Bear’s Den Mountain in
the Blue Ridge near Bluemont, Va, just
south of the present Route 7 as it passes
through Snickers Gap and crosses the Appa-
tachian Trail. A second team of men had
been posted by Loomis 18 miles away atop
Furnace Mountain, directly across the Po-
tomac River from Point of Rocks, Md.

They were poised for an historic event—
an event whose mecaning and implications
were to be widely debated in the following
years and now, a century later, are still far
from being settled.

First, two kites were let up, one from each
summit. The kites had wire gauze attached
to their undersides and were flown from
600-foot lengths of copper wire. The time-
piecces of both parties had been synchro-
nized. Then one of the aerial wires was
touched to the binding post of an “indica-
tor"—a modified compass whose directional
orientation could be disturbed by an electri-
cal impulse.

As the connecction was made, electrons
drawn from the atmosphere jumped from the
wire to the grounded “indicator,” or detec-
tor, and created a spark, the spark caused
the antenna to pulsate with electrical vibra-
tions and this in turn produced electromag-
netic waves which radiated into space. The
signal, traveling with the speed of light, in-
stantly registered on the second kite 18 miles
away, traveled down that antenna and was
recorded on a detector under observation by
the group there.

A series of signals was now given, fol-
lowing a prearranged pattern. Each spark
“deflected or moved the needle at the other
station with vigor and precision,” wrote
Loomis in his record of the experiment. The
arrangement was then reversed and the
station sent signals back, “a perfect duplicate
of those sent.”

Continued Overleaf
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“A solemn feeling seemed to be impressed
upon those who witnessed the little per-
formance,” Loomis continued, “as if some
grave mystery hovered there around that
little scene.”

Radio Is Born. Grave mystery it was in-
deed. What lLoomis had almost certainly
just demonstrated for the first time was
wireless—or radio, one of the most useful
of all inventions. The spark was the key
element. It generated RF oscillations in the
copper aerial and no one had ever done this
before. Loomis was to say later, “The time
will come when this discovery will be re-
garded as of more consequence to mankind
than was Columbus’ discovery of the New
World.”

A Disciple. Did things happen on Bear's
Den Mountain just as Loomis described
them? Thomas Appleby, a retired Navy com-
mander and a radio expert for 66 of his
79 years of life, thinks so and he has in
recent years made the recognition of Loomis’
achievement a principal goal in life. Com-
mander Appleby has been researching the
history of early wireless five years. When he
started, he had never heard of Loomis. but
the trail quickly led to the dentist, he says,
and Appleby is now a firm believer in the
dentist’s greatness.

“The neglect of Dr. Loomis is long over-

due for correction,” he says. “He is a pioneer |
in whose work the United States is entitled |

to take great pride.”

“If the man on the street is asked who |

invented wireless, he will say ‘Marconi’
every time,” says Appleby. Yet the Italian
was not yet born when loomis conducted
his first successful experiment, he points out,
and adds: “Guglielmo Marconi didn't claim
to have invented wireless, he was the first
to commercialize it.” .
Who Was Loomis. Born in 1826 in Op-
penheim, N. Y., of a renowned family of
poets and professors, 1.oomis was reared in
Springvale, Va., about 20 miles from Wash-
ington. He was largely educated from his
father's library. At 20, he walked to Cleve-
land, Ohio, and learned dentistry in the
office of a family friend. He soon invented a
porcelain denture and this product won him
renown in the profession. After marrying,
he came 1o Washington and set up a practice
at 907 Pennsylvania Ave. NW in a building
which still stands, although it is marked for
early demolition. From loomis’ brain

N

\ %

Diagrams from Loomis’ notes record for poster-
ity the equipment setup used in 1866. Above,
receiving station consists of detector on log,
antenna suspended by kite and ground wire in
loke; below, identical setup, however, anten-
na is connected to detector to trigger impulse.

Diagram made by Loomis circa 1864. Note that
this early sketch depicts first experiment.

ERM |

;}.\\ 5)" \&’3"‘:‘*’:"
E 5 AR, L TR

1
]

34

Rap10-TV EXPERIMENTER

s



Transmitter made recently from Loomis’ notes,

by Thomas Appleby to duplicate early tests.

Remnants of the original equipment made by
Loomis displayed at the Smithsonian Institute.

“ORERUNNER OF WIRELESS
PR RAPHY

et ——e - o

%m JEART DEN MOUNTRIN TO THE
TIH . A DISTAMGE OF FOURTEEN

MAHLONM LODOMIE, DEWTIST,

Signpost on Route 7 south of Bear's Den
Mountain informs travelers of site’s history.

pourcd useful ideas: a patented convertible
valise. a collar fastener and an electrical
thermostat.

Having become interested in electricity
while a student, Loomis tinkered with it for
years. A magazine, reporting on this at the
turn of the century. said, "It worked suc-
cessfully, too: for the finest of grapes and
produce were grown there, as people from
miles around could testify.” Scientists now
believe that such “fertilization™ may in fact
work because the current heats up the earth
and this may stimulate plant growth, Loomis
studied Samuel F. B. Morse's invention of
the wire telegraph and eventually conccived
of a better system. He theorized that instead
of a wire it would be possible to use the
upper atmosphere to complete the electrical
circuit. On July 21, 1864, with the Civil
War dragging on, Loomis sat in his office
at 907 Pennsylvania and made a drawing of
a peak with a kind of martini glass having
roots sprouting from it. Two words were
written down—"copper,” referring to the
clectrical ground, and “key-board,” refer-
ring to the spark point.

The drawing shows a complete wireless
telegraph system. It has a grounded vertical
antenna. top-loading capacity, a spark-gap
and this may stimulate plant growth. Loomis
only dimly grasped what he was doing since
the theory of high frequency electromagnetic
waves in space had not yet been formulated.
In Appleby's view, this makes Loomis’
achievement the more amazing.

Loomis apparently thought that an ele-
vated aerial would conduct the charge from
overhead clouds to the ground and this less-
ening of the cloud charge would in some
manner affect the aerial system at a distant
station—an apparently crroneous theory.
Loomis also spoke vaguely of his system
creating “pulsations” and with this thought
he was on the right track.

Does He Deserve Credit? Elliot Sivo-
witch. assistant to the curator in the Division
of Electricity at the Smithsonian states, “Cer-
tainly Loomis is the first to have done wire-
less experiments in such an organized fash-
jon.” But Sivowitch wonders whether it is
proper to give Loomis credit for an invention
he didn’t understand. “The statc of the art
just wasn't advanced enough,” he says.

Sivowitch fecls that more corroborative
evidence of Loomis' experiments is needed.

(Continued on page 134)
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Sound ......

B When vou arrive home from work for
your next free evening, leave your coat
on the chair. take the wire hanger to the din-
ner table, empty two cans of beans or stewed
tomatoes. enjoy your meal, wash the cans,
add a small speaker, some wire, foam rubber,
fabric, and tape, and you'll be all set. and
have all you need to relax and fabricate an
ultra-low cost earphone-desk speaker. De-
spite its lowly origins, this little unit has such
a professionat look. it could have come from
an NBC sound studio.

The First Can. Remove one end from a
can about 4 inches high with a 3-inch diam-
eter and mark it with horizontal and vertical
lines as shown. The middle horizontal tine
should be about '2-inch above the little
speaker when it is set in the can cone up. The
line above should divide the remaining part
of the can in half. The vertical lines should
be about Y2-inch apart: make sure a line does
not fall on the seam of the can. Cut down
each vertical line to the second line and fold
cach resulting strip in half. Squeecze told
line with pliers.

Mount the 3-inch diameter replacement
speaker, which you could get from La-
fayette Radio (99G6099) for about $1.50,
in the can by drilling two holes in the bhot-
tom of the can and a third in the side tor the
speaker wire. Tie a knot in the wire near the
speaker and place a grommet in speaker wire
hole.

The Second Can. To make the perforated
cover for the speaker, take the second cun
and, using a nail and hammer, punch holes
in its bottom. Then push the bottom out-
ward from the inside since it will have curved
in from punching the holes. and cut it out
with a can opener. Place the cover over the
mounted speaker, after the speaker cone is
covered with a piece of dark grille material,
and bend every other strip in half again and
fold into the cun 10 hold the perforated cover
in place.

foam Rubber Pad. Wrap a Y4-inch thick,
3-inch wide foam rubber strip around the
circumference of the can and cut to fit.
Then, alter scribing a line the length of the
strip Y% -inch from the top. fold the strip in

This tin-can trick will revive the
status the tin can lost when vou

discarded your hovhood walkie-talkie
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half along its length and sew or staple the
two halves together along the scribed line.
Then carefully cut off one of the tag ends.

Holding the rubber around the end strips
of the can, mark the rubber on cach side of
the strips and thread a piece of hookup wire
through as shown in the photo. Also, thread
a wire through the roll of foam rubber that
will form the ear pad; this will firm its shape.
The foam pad is now placed on the can and
pushed down on the protruding strips. Tie
the ends of the support wires together and
fold down the remaining strips.

Professional Polish. Now tape the foam
tag end around the can, and also run tape
around inside the earpiece to cover the fold-
ed strips. Cover the entire unit with a suit-
able fabric, securing it with glue. Finish by
fashioning a table stand and headset holder
from the coat hanger you hijacked from the
closet. and terminating the speaker wire with
plug or connectors to suit your applications
from your spare parts box.

Now put your earphone-desk speaker to
good use knowing that tomorrow night you
won't have to eat out of a can. L]

After removing the top of the
first can, mark it as shown in (1}
and cut down the vertical lines
to the second horizontal line.
Fold each of the strips as shown
in (2) and begin the installation
of the speaker. Fabricate a per-
forated cover for the specker
using a second can and follow-
ing the instructions in the text.
Then place the cover over the
speaker and secure it in place
by folding every other strip as
shown in (3). The foam rubber
strip (4) is folded in half and
stapled or sewn along the line.
Then, after one of the tag ends
is cut off, wrap the foam ear
pad around the can and mark it
on each side of the remaining
strips (5) so a wire lacing can be
threaded through to secure it.
Before mounting the pad, run a
wire through the center (6) to
firm its shape. Then lace the pad
(7} and place it on the strips (8).
Tie the lacing wire ends together
and fold down the strips. Run
tape around the foam tag end (9)
and then just cover the speaker
with a material of your choice.
Finish up by making a table stand
and headset from coat hangers.

™ . o -
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Propagation Forecast

by C. M. Stanbury

® One of the most important changes since
our last edition does not show in the chart
below. This is the drastic reduction in noise
level on 90, 60 and 49 meters. While you
«ill should try for the same areas at ap-
proximately the same times on these bands,
reception conditions will be much better.

Along with the above goes a continued
improvement of Latin American reception
on 49 meters. Unlike last year at this time,
the band will not be blanketed by trans-
Atlantic QRM although a few stations like
the BBC and Radio Portugal will still pro-
vide some interference. Because signals from
the Caribbean, South and Central America
will be so strong, almost any SW receiver
can be used for fishing in these troubled
waters.

by slogan (La Voz de Columbia, Radio Reloj
etc.), city and country—and reports can be
addressed to them by simply using this in-
formation. South-of-the-Border transmitters
have a habit of drifting off their assigned
frequencies, thus the SWL can never be
sure where he’ll find them. Further, use of
non standard frequencies means a multitude
of annoying hetrodynes (whistles). Most
Latins speak Spanish of course, but NOT
in Brazil where the language is Portuguese.

Meanwhile the number of high powered
regional transmitters in Africa on 49 meters
has also increased and this will mean more
interesting DX—IJ-4 particularly from 9.00
p-m. until 3.00 a.m. as noted on the chart.
Abidjan, Ivory Coast potent rig on 6015 kc
is an especially good bet starting at 1.00

Latin American stations usually identify a.m. EST. ]
-l 0 0 0 0 1 1 1 2 2
IJSTEH{HS 0 3 B 8 e 5 B . 1 4
E et 0 0 g 0 ] 0. 0 0
£ 0 0 0 0 . i 0 ] 0
i ||:l||l jlj:-lliql L 1
Asia (except € 3] —>|€—19-—pl€ 25> |25 €«—16, |5—> €19, 25
Near East) {41) (25) (19) APCGR) (16)
Europe, Africa (N j&—4] —»i€—41—> |4~ 19—»l€—16, 19; 25—>{€ 25, 313|€—3] —>
of the Sahara) & | (31,49) | (PooR) (19)
Near East
Africa (S. of 0 4] —> |€—1G—>» 1——~18,»19—_:~ <31, 25> %3] —»}<€49, 60>
the Sahara) {60} | ®oORy | (PROR) 3
South Pacific |« 31 —»|<€41, 49> +25, I e—— 25— | €< 19> <16, |9»e— 25>
(25) (POCR)
Latin America 1——60—-)4—49—:--1——55-——+-1—31—r-[—49.ﬁﬂ,90—>

(49, 90)

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 fime in the above
propagation prediction table is given in stondord time at the listener's location which effectively compen-

sates for differences in
However,

propagation characteristics between the east and west coasts of North America.,
Asia and the South Pacific stations will generally ke 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 Waerld-Wide Short-Wave Broadcast Stations list.
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There's a whole new world of DX’ing

by C. M. Stanbury Il

a notch above 30 mec. on your receiver

that pulls in space shots, 19-meter
SW harmonies. fixed stations and more

® In the event you haven't noticed, most
short-wave receivers extend slightly above
SW's limit (30 mc.). Some go to 32 mc.,
others to 31 mc. And just how do you count
this extra 2000 kc? As SW (which it isn't)
or VHF? Such controversy makes for inter-
esting DX and we have no less than three
different varieties.

Way Out DX. The rarest type appears
within the first 10 kc. above 30 mc. This
is a Soviet space band. Cosmos 31 trans-
mitted on 30007 kc., Elektron 1 on 30008—
the latter may still be in business. How many
other Soviet satellites have used this band,
and will use it in the future, that only the
Reds know and they're not telling. By mon-
itoring this band constantly, you might detect
one of their secret satellites, but such DX
certainly will be rough. You can of course
determine that it is a satellite by turning on
your BFO. If when a signal is heard, the
pitch varies (as the space vehicle approaches
then passes on) you have found your quarry.
But check your BFO against a fixed station
first—you can't QSL a drifting receiver.

Harmonics. While those other two varie-
ties of limbo DX aren’t nearly so mysterious,
they will be considerably easier to hear.
Probably the easiest. although reception will
still be sporadic, are harmonics generated by
short-wave broadcast stations. Usually it will
be those operating on 19 Meters (15,100 to
15,450 kc.) which will appear, however once

OcT1OBER-NOVEMBER, 1965

in a while a fugitive from 49 Meters will
make it too. When the latter event does
occur, you can consider it almost as rare
as any Soviet space vehicle. For the benefit
of newcomers, a harmonic is a muitiple of
that frequency upon which the station in-
tends to transmit. Thus, the fifth harmonic
of HIKJ 6160 kc. (see QSL card) was
logged on 30,800 kc. .

Skips. Short-wave broadcast harmonics
are nearly always weak but can be heard
up here because of virtually no QRM. Such
reception (beyond the horizon) depends
upon the Jonosphere, that region of ionized
gasses which reflects radio signals back to,
and around, the curvature of the earth. Two
ionospheric phenomena make earth bound
DX possible in upper limbo—F2 reflection
and sporadic E layer skip. Reflection by the
F2 layer produces the most spectacular DX
results and can be considered a natural
occurrence. It is best in winter, during day-
time hours and when the sunspot count is
way up. The count is now rising. When it
reaches a peak around 1968, 31 mc. recep-
tion may occur from any part of the world.

The Sporadic E layer is an abnormally
good reflector that occurs at approximately
the same height as the normal E layer (which
would never reflect 31 mc. signals). Cause
of Sporadic E is unknown and it's appear-
ance is for the most part unpredictable,
although late spring and summer seem best.
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East of the Mississippi, Sporadic E will on
occasions produce harmonic reception from
Radio Canada with transmitter at Sackville,
New Brunswick. WRUL and the Voice of
America at Greenville. Out West, watch for
KGEI (“Voice of Friendship” at San Fran-
cisco), plus the VOA stations at Dixon and
Delano, California. Getting this type of re-
ception verified is always touch and go.
Some stations will acknowledge it, others
won't. Such radiation is of course technically
illegal even if to a certain extent unavoidable.

Locals. All right, who in the U.S. is sup-
posed to operate here? Well, the first 560 kc.

(200 MILES)

‘e_'\;ﬁ;ﬁlfﬂ-'r‘:;{ - ,

AIR-MASS BOUNDARY
ATTITUDE ABOUT
ONE MILE OR LESS

Scattered clouds of relatively dense ioniza-
tion occasionally appear at the same approxi-
mate height as the E-layer. Very good 30-
mc.-and-up skip can be expected in North
America during spring and early summer.
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is assigned to the military and no informa-
tion is available on their activities in this
area. Above 30,560, the FCC licenses land
transportation services (railways, truckers,

(Continued on page 135)

Upper Limbo Call Letter Chart

KA-KB, WA.WB Colorado, lowa, Kansas, Min.
nesota, Missouri, Nebraska,

North, S. Dakota

Connecticut, Maine, Massachu-
setts, New Hompshire, Rhode
Island, Vermont

KC.KD, wC-wD

KE-KF, WE-WF
KG-KH, wG-WH

New Jersey, New York

Delaware, D.C., Maryland,
Pennsylvania

KI-KJ, Wi-w) Alabama, Georgia, Florida,
Kentucky, North & South Caro-
lina, Tennessee, Virginia (in-

cluding off-shore oil rigs)

KK-KL, wWK-wL Arkansas, Louisiana, Missis.
sippi, New Mexico, Oklahoma,
Texas (including off-shore oil
rigs)

KM-KN, WM-WN California

KO-KP, wO-wpP Arizona, Idoho, Montana, Ne-
vada, Oregon, Utah, Wash.
ington, Wyoming

KQ-KR, WQ-WR  Michigan, Ohio, West Virginia

KS-KT, WS-wT Iinois, Indiana, Wisconsin

KUKV Pacific (including Hawaii)

Kw.-KZ Alaska

ww Atlantic-Caribbean

This table applies to those stations officially desig.
nated by the FCC as “Land Stations*.

At left are front and back views of a QSL re-
ceived from CBC, Canada and QSL-letter (be-
low) from Radio Cadena Nacional, Colombia.
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AMPHENOL MODEL 524
3-Tone, 24-Code
Selective Call Unit

® From its inception. perhaps the greatest
problem with the Citizens Band is its total
lack of privacy. Not the privacy associated
with transmission as CB was designed and
is a “party line system.” For our purposes
privacy is the elimination of signals not spe-
cifically intended for you. The carliest at-
tempts at privacy was the squelch control
which eliminated noise when no signals were
being received. But the squelch is not selec-
tive and any signal, whether intended for
you or someone else, can be heard. Since a
busy office, the home and even a mobile sta-
tion is not necessarily the place for a con-
tinuous stream of radio signals. the CB
manufacturers looked for some means to
“code” transmissions so that only the ap-
propriate receivers would be activated. From
their first efforts came what is known as the
~Selective Calling Adaptor™ or “Selective
Call.”

False Calls. While the single tone selec-
tive call is effective to a high degree. it is
possible for two stations on the same channel
to be off the center channel just enough so
that the beat (heterodyning) produced by
the two signals is exactly the frequency to
which the single tone selective call responds.
And it is even possible for noise pulses to
trip a single frequency selective call. As
cffective as the inexpensive call is. falsing—
the activation of the receiver by signals other
than the proper tone—can be annoying.

Another difficu'ty with the single fre-
quency selective call is that several stations
in a given area might all be using the same
type of equipment and they can easily acti-
vate each other.

One way to almost eliminate the problems
of falsing and high density selective calls is
to use a selective calling system that uses
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several different tone bursts to activate a
receiver. and the Amphenol Model 524 Se-
lective Call is a perfect example of this type
of operation.

How Amphenol Did It. The 524 uses a
four-channel resonant reed relay for con-
trol. and all channels are used for a single
code—the total available codes is 24 for
transmitting S\d one for receiving. Here's
how it would be used. Assume you run a
delivery service with 23 trucks. For maxi-
mum efticiency there’s no need to tie up 24
vehicles in radio communications when com-
ments are addressed to one vehicle. So each
vehicle's receiver is preset to its own selective
code. For the sake of discussion we'll assume
the base station—the control point—is set to
the #10 code. To reach any given vehicle
the base operator simply sets the 524's dial
to the code number corresponding to the
desired truck and presses a lever. If the dial
was set to # 15 only the truck with the #15
receiving code would be notified that it was
being paged: the otizer vehicles would have
no inkling a radio contact was taking place.

In a similar manner, each vehicle could
initiate a call to the base. Since their selec-
tive call dial are set to the #10 channel—
the base channel—the base receiver would
be activated by any truck in the fleet. The
operator would know who it is and could
answer by using the code signal or could
answer as a straight CB operation without
using code (an important feature we'll get
to later): either way. only the base and the
single vehicle hear each other. again the
other vehicles have no idea a conversation
is in progress. When more than one vehicle
must be involved the base station can page
the appropriate stations using coding. then
everyone switches their selective call to
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normal operation and they use their trans-
ceivers as if the selective call didn't exist.

While at first reading the foregoing might
appear complex, read it through again and
you'll see it’s about the easiest way to insure
absolute privacy. First, there's virtually no
Jalsing caused by noise or other stations;
receivers activate only when they receive the
correct code. Second, since the selective
calls are switched to normal operation as
soon as the receiver is activated it doesn't
interfere with the simplified operation com-
mon to CB gear. And finally, since the se-
lective call can be bypassed the CB trans-
ceivers can be used as originally intended—
as if the selective call didn't exist.

CB Tie-in. The 524 is specifically intended
for operation with Amphenol's and Cadre’s
all-transistor transceivers—models 500 and
up. These transceivers are already equipped
to accept selective call adaptors—a terminal
strip on the rear apron provides the B+
(battery) and speaker connections. You
simply connect the three lead cable from the
selective call to the matching terminal strip
connections. A special adaptor, part of the
selective call, plugs into the transceiver's
mike jack and the mike plugs into the adap-
tor. No changes are made to the trans-
ceiver's wiring.

When the tone burst (actually a se-
quence) arrives at the receiver, the receiver's
speaker is automatically connected and a
light flashes on the front of the selective call.
If remote paging is required, a bell, buzzer

Amphenol's selective call unit can be placed
directly on the transceiver (top, left) or mount-
ed to an auto dash. Connection to CB set
is simple. Since speaker muting is provided
in Amphenol CB rigs, only three connec-
tions are made to the rig (top, right).
The receiving code is easily changed (left)
by rearranging four plug-in leads. No de-
soldering is necessary to pick one of 24
codes. Dial selects any transmitting code.

or lamp can be connected to relay contacts
which are connected to a terminal strip on
the rear of the selective call. When the con-
tact is completed the call's mode switch is
set to normal—releasing the call’s holding
relays. When the lever is returned to the
squelch position the receiver is muted until
the correct tone sequence is received.

While the Amphenol 524 can be con-
nected to virtually any transceiver, it's a
major undertaking: the existing mike con-
nector must be replaced, the transceiver wir-
ing must be modified and a terminal strip
or socket must be installed on the trans-
ceiver. While it is not a difficult job for an
experienced technician or a service shop we
don’t suggest the modification be tackled by
the average CB'er. If you think the 524 is
your cup of tea let an experience technician
do the installation; or obtain the Amphenol
or Cadre CB transceiver.

How It Worked. In our field tests the
524 worked to perfection; never once did
we experience falsing; the shop has never
been so quiet. Even though Amphenol states
that 4 of the 24 codes are more susceptible
to falsing because they use an ascending or
descending tone sequence, we experienced
no falsing under all conditions of interfer-
ence. We feel the Amphenol 524, priced at
$84.95, is unquestionably the answer to elim-
inating the contact grind in high density CB
areas; and it's the best answer so far for es-
tablishing your own *“private” communica-
tions system on 11 meters. N
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Let a tape recorder take over in your shack ham today!
ma CQ automatically, make Morse code tapes for Novices,

record Osecar's space signals, and relay back test signals!

B Take a tape break in your shack and
make life easier for your DX ears and CW
cramped fingers. Many operators like your-
self have access to tape recorders or arc
ready to update their audio rigs with tape
gear. Here are several shack tape recorder
applications to get those reels rolling.

it's All In the Input. Nearly every tape
recorder has a “radio” and/or “phono” in-
put in addition to a mike input. additional
inputs which make it easy to hook a re-
corder into a communications receiver. Usu-
ally, the recorder “phono input” is plugged
into the recciver headphone jack. while
“radio input” usually means you clip onto
the voice coil of the receiver speaker. Most
recorders allow you to monitor phono input
through the recorder audio system, but not
when using “radio” or “microphone™ input
—because of possible feedback between re-
corder speaker and mikc or between recorder
speaker and receiver speaker. When you
decide how you are going to hook receiver
to recorder, make up a shielded “patch cord”
with the proper plugs (or clips) on the ends.
making sure you're going to have a good
ground between the two instruments.

If plugging into the receiver headphone
jack doesn’t automatically cut out the re-
ceiver speaker (as it'does in most communi-
cation receivers), don’t panic. Use the re-
ceiver speaker for monitoring instead of the
recorder speaker, und drop the recorder

By Art Brown
WA2TDF
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audio to zero. Do the same thing if you're
latching on to the receiver speaker voice coil.
If your recorder doesn’t permit monitoring
by means of the recorder speaker, you're
stuck with the hook-up that leaves the receiv-
er speaker on—unless you can rig up 2
Siamese connnector at the headphone jack so
you can monitor with a pair of headphones.

If you have a “phone patch,” take a good
Jook at the circuit and you will probably find
ideal conditions for matching both input and
output of the tape recorder to the receiver
and transmitter. We won't attempt here to
detail custom circuits, but at my station a
single switch was added to the phone patch,
which switched all circuits. Potentiometers
were added to both the input and output of
the recorder so that a single setting of the
recorder volume control would balance both
record and playback levels to match the
receiver and transmitter.

Don’t Get Buggy. For absolute simplic-
ity, I've found that sticking the recorder
mike up to the receiver speaker is unbeat-
able. But you get bugs. Bug No. 1 is room
noise and reverberation. Bug No. 2 is that
introducing a less-than-perfect microphone
might reduce the fidelity of the incoming
signal. In certain applications this won't do,
as in attempting to tape a fellow-ham’s mod-
ulation characteristics for playback. Your
mike characteristics added to his modulation
characteristics doesn’t give him a true resuit.
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For playback, your recorder output has
to be patched into your speech amplifier; and
if you have no “output” jack on the recorder,
you'll have to clip onto the recorder speaker
leads. Your speech amplifier input probably
is of relatively high impedance, and the
speaker leads are relatively low. If you use
a carbon mike, either type of recorder output
might match your speech input fairly well.
But if you use a crystal mike, neither method
is going to be too good and you may have to
work up an audio transformer which will
more nearly match recorder output imped-
ance to transmitter mike input. Impedance
mismatch which merely results in lowering
gain is not much of a problem since you have
gain to spare. But it's not good if the mis-
match results in distortion.

Tape It Back. Probably the widest use
of tape on the amateur bands is to play the
other fellow’s phone signal back to him as
a check on his modulation or his CW signal.
This is a big help to anyone trying to im-
prove his audio quality and perfecting the
modulation of his rig or who is working on
his CW note.

Realize,” though, that you can make the
other fellow’s signal sound bad if you have
not tested your equipment “on the air” with
someone who will give you a critical report.
All too often the major bug is too much
output from the recorder which causes over-
modulation and distortion. 2

Now a legal note: No message you hear
on the air may be repeated to anyone to
whom it is not “addressed.” It is generally
interpreted that everybody is addressed by
broadcast stations, amateur stations and sta-
tions transmitting other types of material
(time signals, weather, etc.) for the use of
the general public.

When playing back another station’s
signal, be sure you are properly identified.
The FCC takes a dim view of improper iden-
tification at any time but, when using
another person’s voice and call identification,
you should be extra careful to identify your-
self before replaying the tape.

When the Oscar gang has a satellite in the
sky and you can copy it and the other fellows
can’t, you do everybody a big favor by giving
them a listen. Further, only through record-
ing Oscar’s signals, including its telemetering,
can an Oscarite derive all the information
the satellite is putting out. Generally, stand-
ard time signals are recorded simultancously
to aid in analyzing what Oscar is doing. Al-
most a dozen bits of information could be
derived from Oscar I1I's signal, right down

E. # - I"
What's in the shack: Collins 325-1 transmit-
ter, Collins 312B-4 speaker control, Collins

735-1 receiver, Wollensak T-1580 tape record-
er loaded with Kodak high-output audio tape.

to the voltage available from its battery sys-
tem!

One fellow we know has a hobby of re-
cording world-wide time and telemetering
signals, navigation signals and such oddments
and acquiring from the available sources the
explanations necessary to understand what
these signals are saying.

Make Your Own Code Tapes. Another
valuable use of tape is the recording of
WI1AW code practice transmissions to aid be-
ginners in learning the code. And if you're
fairly clean with a key, you can lash up a
code oscillator and make up “lessons™ your-
sclf to loan to the struggling beginners.

We have said nothing here about record-
ing musical programs for replay, but there
is an important point to make: if anything
is worth recording, it is worth the highest
fidelity you can get out of your recorder.
And this means good tape. It costs but little
more than junk tape with its multitude of
splices, skewed slitting and uneven coating.
But it pays you back a thousand times over
in durability, tonal quality, freedom from
noise, and loving kindness to recording heads!

If you'd like an easy-to-read booklet on
the technology of tape and tape recording,
one of the best is put out by Eastman
Kodak Company, Magnetic Products De-
partment, Rochester, New York 14650,
“Some Plain Talk from Kodak About Sound
Recording Tape™ is free for the asking. It’s
a good book to read while your tape recorder
is knocking out. “*CQ CQ CQ DE WA2TDF”
as mine does during the wee hours of the
a.m. I'll be DX'ing you. n
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PSP CRYSTAL RECEER

Supersensitive circuit pulls in distant AM stations. Has a double-
tuned detector and two transistors to raise signal to speaker level.

he crystal recciver has long been the necedle. One other big reason for the popu-

first project of electronics enthusiasts larity of the crystal radio is cost—the price
for many reasons. The primary one is that is right.
the crystal radio utilizes the many principles Extra Crystal and Two Transistors. This
of electronics that are first gleaned from text-  crystal receiver uses two crystal diodes in a
books. but can be demonstrated and experi-  push-pull detector circuit that improves sen-
mented with when you build this simple ra-  sitivity. The detector circuit is very much
dio. The theory of antennas, detection and like a full-wave rectifier which utilizes the
demodulation of information-carrying elec-  positive and negative sweeps of the incoming
tromagnetic encrgy, and energy transfer in a  signal. And, in addition, two transistors
set of carphones, all that had previously been  amplify the audio output from the detector.
only theoretical discussion, ' suddenly be- A two-stage amplifier following a push-pull
comes a reality. And .eal not in the sense of  detector stage gives results that will be more
laboratory meter deflections and readings. but than you would have expected. Several op-
in the reception of actual radio broadcasts tional circuits and the inclusion of a few sig-
where tuning across the band becomes a  ral taps in the circuit can further improve
much more exiting way to witness that reception and increase the receiver's versa-
theory in action than watching a meter tility.

ANTENNA
Fig. 1. Schematic diagram. <J/ WIRE JUMPER

Tuning circvits (L1-C1 and L3- BP3.""BP4
C2) provide push-pull action to
capture more signal than in
regular detector. Signals from
diodes D1, D2 are fed to vol-
ume control R1. Two-stage ) -
transistor amplifier increases L2 : 10K
audio for earphone monitor- ° p— | —
ing. Loudspeaker hookup (see 2ia

Fig. 3) may be added to rig. _L, "\*\l

OcTOBER-NOVEMBER, 1965



Parts placement, underside of
panel. Use wood or fiber board

for panel, not metal. Scrape |
enamel off ends of coil leads i
before soldering. Battery, not ¢ L
shown, is external. It may be I
mounted in cabinet if desired. I

Tuning the Antenna Coil. As shown in
the schematic diagram, Fig. 1, a split sec-
ondary coil, with antenna coil between, is
tuned by a two-section variable capacitor. If
a single-section variable capacitor is added
in the antenna circuit, Fig. 2, the antenna
coil can be tuned to obtain both improved
sensitivity and selectivity. Using a long out-
door antenna and a good water pipe ground
takes further advantage of the added circuit.
For frequencies below 850 kc, close the

Coil is mounted above surface
of panel with spacers or piece
of wood dowel. Note the tun-
ing capacitor at left; a solder
lug is screwed in one threaded
hole on frame. Lug receives
wire from control R1 and BP6.

RIWITH PHONE

L3 L2 SWITCH C3 R2 R3 J1 42
S) \ 1/

R4

BP4 BP5 "BP6

Front-panel view shows
tuning and volume
knobs. Binding posts
along top edge are for
connecting battery, an-
tenna and jumper. Use
a red post for BP6, black
one for BP5. Other posts
are white. Output is ob-
tained at jacks J1 and J2.

s.p.s.t switch to connect the .001 mfd. fixed
capacitor across the variable capacitor. This
combination is necessary to cover the entire
broadcast band.

Speaker Listening. Adding an audio out-
put transformer to the crystal receiver en-
ables you to connect a speaker for room lis-
tening to local stations. As shown in Fig. 3,
the 2000-ohm primary of transformer T1 is
connected across the headphone jacks J1 and
J2. A small 4-ohm speaker can then be con-

RaDI10-TV EXPERIMENTER

21



PARTS LIST

B1—4 Y, -volt battery (Burgess F3 or equiv.)

BP1 through BP6—Six binding posts, 4 white,
1 red, 1 black

C1, C2—Two-section variable condenser, each
section 365 mmf. (Allied Radio 13L521 or
equiv.)

€3, C4—10 mfd., 15-volt miniature electrolytic
capacitors

C5*—365 mmf., single-section variable con-
denser {Allied 13L524 or equiv.)

C6*—.001 mfd. ceramic capacitor

D1, D2—1N34A germanium diodes

J1, J2—Phone tip jacks

L1, L2, L3—Antenna and input tank coils; No.
32 enameled copper wire wound on 1%-in.
coil form, 95-30-95 turns, respectively {(See
text for winding instructions)

Q1, Q2—2N217 PNP transistors

R1—10,000-0hm potentiometer, logarithmic
taper with s.p.s.t. ottachable switch {Allied
30M307 and 30M358, respectively)

R2—150,000-0hm, Y4-watt resistor

R3—5,000-0hm, Y2-watt resistor

R4—100,000-0hm, V2-watt resistor

$1—S.p.s.1. attachable switch {see R1 above)

§2*—S.p.s.t. toggle switch

T1*—Audio output transformer; Primary: 2000
ohms, secondary: 4 ohms (Allied 61G401 or
equiv.)

1—Y,-p d spool en magnet wire
No. 32 {Lofayette Radio 32G3074 or equiv.)

1—=Coil form, 1V,-inch diometer x 3 inches
long

Misc.—Tuning and pointer knobs, Fahnestock
clips, phone plug, composition board, hard-
wood stock, machine screws, 4-ohm speok-
er*, lock waoshers, hex nuts, wood screws,
solder lugs, insulated copper hookup wire,
spaghetti, varnish, wood glue, solder, etc.

ladd

Estimated cost for basic receiver: $8.00
Estimated construction time: 6 hours
*Optional components

nected to the secondary. If you choose to
add the speaker listening option to the crystal
receiver, you can mount the transformer and
speaker in a small commercial enclosure or
build a compact speaker box.

Headphone Connections. Binding posts
BP1 through BP6 actually tap the receiver
circuit in significant places: BP1 and BP2
are the ground and antenna connccting
points, respectively; BP3 and BP4 split the
circuit between the detector stage and the
two-transistor amplifier; BP5 and BP6 are
the negative and positive input points for the
44 -volt battery power supply. Jacks J1 and
J2 are the audio output points where ear-
phones are connected for listening with two
stages of amplification. When receiving a
powerful signal that can be easily heard from
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Fig. 2. Optional hookup improves antenna.

PRIMARY (ABOUT 2000 OHMS)
Ji SECONDARY 3 TO B OHMS

T
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Je
Fig. 3. How to add loudspeaker operation.

the detector without any amplification, you
can connect the earphones right across bind-
ing posts BP3 and BP6, without using the
battery at all! Remember the wire jumper
across BP3 and BP4. Disconnect it when you
don’t want the detector output fed to the
amplifier.

AM Tuner For Hi-fi Systém. Perhaps
you have a hi-fi rig that, like many others,
doesn’'t have an AM tuner. And now you
find that you miss some of the program fare
that a few of those AM-only broadcasters
have to offer. All you have to do to receive
AM on your rig is pick off the signal from
your push-pull crystal detector at BP3 and
BP6 and feed it to your hi-fi amplifier. To
make the connection use a phono cable with
one end terminated in two pin plugs for the
receiver binding posts.

If you can use the detector stage of the
crystal receiver alone, you can do the same
with the amplifier stage and use it as a utility
amplifier. Connect the 4V:-volt battery
across binding posts BP5 and BP6 and con-
nect the high impedance headset or trans-
former and speaker to jacks J1 and J2. Then
connect the output from either microphone
or turntable (either crystal or ceramic car-
tridge pickup) to binding posts BP4 and
BP6.

Putting It Together. The crystal receiver
shown in the illustration was built as an
experimental project with the possibility
of the parts being used again elsewhere.
But if you plan to use the receiver regu-
larly, you can plan the construction, lay-

(Continued on page 136)
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Mcny hams and short-wave listeners are
still equipped with an old receiver that
merely “tunes the short wave bands.” Such
receivers, along with many inexpensive, mod-
ern receivers cannot receive code or sideband
signals because they have no BFO—beat fre-

quency oscillator. Yet adding an external
BFO need pot be difficult or expensive. The
BFO described in this article is easy to build
and will cost less than $7. It can be added
to any superhet radio, AC-DC or transformer
operated, whose IF frequency is in the 455
kc range.

The remote BFO makes an ideal external
accessory because it may be placed a few feet
away from the receiver. A single penlite cell
furnishes power to a transistorized Hartley
oscillator. To avoid coil winding. a minia-
ture transistor IF transformer is used as the
tank circuit—supplying all necessary taps
and windings. The pitch of the beat note is
adjusted by C1, a 17-picofarad variable ca-
pacitor. A 2NS5S08 audio transistor is used
because it gives a high output.

Construction. In order to simplify con-
struction, a phenolic board sub-chassis was
used. All parts, except the battery and switch
were mounted on the 1%2” x 212" perforated
phenolic board. The parts layout is shown
in the photographs. There is a small bracket
on the bottom of Cl, to which the phenolic
board is attached with a (6-32 x %4”) ma-

BY STEVEN SUMMER

chine screw. Because the bushing on C1 con-
nects the subassembly to ground, only two
wires need to be connected to the board to
complete the circuit. One wire goes to the
output jack, J1, the other to the on-off switch.
In order to make removal of the subassem-
bly from the aluminum box easy, these two
wires are connected with “Flea Clips.”

An aluminum utility box was chosen to
house the BFO because its removable top
and bottom offer a maximum ease of access.
Although the builder may desire four mount-
ing feet, it was found that three mounting
feet in a triangular arrangement prevented
wobbling. In no case should the builder omit
the rubber feet because the screws holding
the bottom plate will scratch the operating
table or the top of the receiver. On the right
hand side of the case a quarter inch hole was
drilled so that the slug in the IF transformer
could be adjusted with the case sealed up.
No drilling location is given in the mechani-
cal layout, since location depends on place-
ment of the IF transformer on the phenolic
board. The builder will have to determine
the exact location for himself. The output
jack, J1, is a phono jack of the single-hole
mounting variety. Actually, other connectors
would serve equally well, but the phono jack
was chosen becausé of its availability and
low cost. A smaller or larger IF transformer
can be used if it is electrically similar.

Rap10-TV EXPERIMENTER
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Board mounts vertically in case, held in by
the tuning capacitor. BFO signal is at J1.

Using It. The BFO is easily connected to
the receiver. In fact, no actual physical con-
nection is needed. A one foot piece of in-
sulated hook-up wire, acting as a gimmick
capacitor, injects a sufficient signal when
wrapped around an IF transformer or the
IF amplifier tube. If this arrangement couples
in too much BFO signal, try wrapping the
hookup wire around the power cord or the
detector tube. It is important to feed into
the receiver a signal of sufficient volume, and
not higher. Too much BFO signal will cause
the AVC to operate, making the receiver less
sensitive. A good test for proper volume is
to use the BFO on a sideband signal. With
the proper amount of BI'O injection even a

OCTOBER-NOVEMBER, 1965

|or

Be sure to follow Q1 connections, as shown
in schematic above. Q1 mounts in transis-
tor socket seen in left photo. Wire com-
plete board before inserting in metal case,

PARTS LIST

B1—Penlite cell (Burgess type Z or equiv.)

C1—17-picofarad (17-mmf.) variable capacitor
{Hammarlund HF-15 or equiv.)

€2—.02-mf., 100-volt, ceramic disc capacitor

J1—Phono jack (Switchcraft 3501FP or equiv.)

Q1—2N508 (GE)

R1.—470,000-0hm, V2-watt resistor

R2—100,000-0hm, ;-watt resistor

R3—680-chm, 14-watt resistor

§1—S.p.s.t. slide switch (Continental-Wirt G723
or equiv.)

T1—Minioture transistor IF transformer for 455
ke: primary-25,000 ohms; Secondary-600
ohms, topped pri. (Miller 2041, Lafayette
MS-168A, Argonne AR60 or equiv.)

1—Aluminum utility case, 4” x 4”7 x 2” (Premier
AC-442 or equiv.)

1—Battery holder for one penlite cell

Misc. Phenolic board, hardware, flea clips, knob,
wire, solder, etc.

Estimated Cost: $7.00
Estimated construction time: 3 hours

strong signal can be easily demodulated. If
the BFO is heard on other nearby receivers,
use microphone cable (the center lead only).
Don’t ground BFO case to AC-DC set.
Being transistorized and battery operated,
the BFO has no warm up drift and is not
affected by line voltage variations. The bat-
tery drain is only 2 milliampere—hence,
long battery life can be expected. It is elec-
trically stable, and drifts only slightly with
changes in ambient temperature and me-
chanical shock. This BFO is a valuable addi-
tion to any receiver that lacks one. Because
of its electrical and mechanical simplicity,
it can be constructed in a few hours, even by
an inexperienced builder. L
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'« DF for CB

Now you can track down CB signals with a direction-finding CB loop antenna

B Are you tired of the jokers that jam the
local group with dead carriers? Are you
prepared to find a distressed motorist shout-
ing for HELP when he hasn’t the vaguest
idea where he’s at? Or maybe you'd like to
soup-up those dreary REACT meetings with
a little fun, not to mention experience at
tracking down “lost stations”. Whatever
your bent, whether it's revenge, concern for
your fellow man, or just a unique rescue
drill, you can track it down with the Signal
Hunter.

While the Signal Hunter is yet another
CB antenna there's a big difference. Unlike
other CB antennas which are designed to
“boost™ transmission the Signal Hunter is a
DF (direction finding)antenna designed only
for receiving. Typical of DF's, the Signal
Hunter is a loop (about 12 inches in diame-
ter) having sensitivity to the sides and a very
sharp null towards the front and back.

Putting It In Operation. The DF loop is
mounted on a short shaft assembly having
two clips and a suction cup. ‘With the car
window half-lowered the clips fit over the
top of the glass and the suction cup holds
the antenna against the window. The shaft,
and therefore the antenna, can be rotated
by moving a pointer handle attached to the
shaft. The antenna is equipped with a co-
axial cable terminated in the standard PL-
259 coax connector.

The DF loop is tuned by adjusting the
small variable capacitor at the top center
of the loop for maximum interstation noise.
Then, with a walkie-talkie or another trans-
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ceiver located some distance away the DF
pointer is aimed at the station and the capac-
itor is adjusted for minimum signal.

The question might come to mind: “Ex-
actly how does one know from which di-
rection the signal is received as the loop
nulls towards the front and rear?” While
the double null does exist in free space it
does not exist when the loop is mounted on
a vehicle: in practice the loop is slightly
more sensitive towards the side of the car

(Continued on page 127)

To attach the Signal Hunter two clips are
placed over the top of the window glass
edge and the suction cup is pushed against
the side glass. Mounting is extremely rigid
-—almost like a permanent auto installation.

A -
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Stability and accuracy combine for excellent performance in a home brew!

B Frequency stability and accuracy are fea-
tures of this transistorized step frequency
RF-1F test oscillator, used to align radio RF-
IF circuits. Accuracy far exceeds that of the
usual continuously tuned oscillator; and fre-
quency shitt due to battery aging and out-
put circuit loading is negligible.

Using only two inexpensive transistors and
a Zener diode, the oscillator provides eight
fixed frequencies from 200 KC to 4500 K.
As shown in the photographs the self-con-
tained test instrument is quile compact but
nevertheless big in performance, truly a
hand-held and handy alignment tool.

Circuit Theory. The oscillator circuit is
a Colpitts type connected in a common base
circuit using a 2N1179 high frequency tran-
sistor, Q1. This stage is followed by transistor
Q2, a grounded collector stage. which pre-
vides low output impedance and isolates the
oscillator from the circuit heing aligned.

Battery B, resistor R4, and Zener diode
CR| provide a regulated voltage for the

OcToBER-NOVEMEER, 1965

transistors to minimize frequency shift due
to battery aging. Resistors R1 and R2, by-
passed by capacitors C4 and C5 provide a
small forward bias to the emitter of QI
through resistor R3.

Frequency selector switch S2 selects the
individual tank circuits of intermediate fre-
quency transformers Tl through T4 and
places them in the collector circuit of QI.
Cupacitors C7, C8, and €9 lower the reso-
nant frequency of their tank circuits. These
capacitors may require selection depending
on the particular transformer used. Capaci-
tors C! and C2 form a capacitive voltage
divider across any selected tank and pro-
vides feedback to sustain oscillations.

RF voltage developed across C2 is fed to
the base of Q2 through blocking capacitor
C3. Resistor RS provides bias for transistor
Q2. Resistor R6 is the load resistor of Q2.
Voltage developed across R6 is fed to the
oscillator output terminals through C6, R7,
and R8.
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View of the oscillator with the chassis back
removed shows components mounted on the
insulation board which is then secured to §2.

Side view of the unit shows grouping of IF
cans held by the fabricated metal bracket.
Carefully drill four holes in back half of the
cabinet for tuning the cans with the back on.

The peak to peak output voltage of the
oscillator is better than 100,000 microvolts
at most switch positions. The outputs are
more than enough for receiver alignment.
Output impedance of the oscillator is about
700 ohms, somewhat less than the value of
R8. Resistor R8 may be replaced by a 1000-
ohm miniature pot and output voltage taken
from the arm of the pot.

Construction Details. First, form a metal
bracket to hold the group of IF transformers
at the upper end of the chassis box as shown
in the parts photographs. Allow clearance for
the output terminals under the bracket. Next,
locate and drill holes for mounting switches
S1 and S2.

Most of the small parts are supported on a
% x 2% x 3Y%-inch insulation board provided
with feedthru terminals which acts as a sub-
chassis. Support the board above the switch
as shown. By replacing the screws supporting
the switch wafer with longer ones removed
from a discarded wafer switch, you can
mount the board directly on the switch.
Mount parts on both sides of the board. In-
stall the transistors last and use long nose
pliers as a heat sink when soldering the
transistors and other miniature parts.
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Intermediate Bench Testing. Before
final installation, bench test the wired sub-
chassis board using clip leads to connect the
battery and a tank circuit. Check each trans-
former coil for oscillation and identify the
adjustable ferrite shell core belonging to each
coil.

For these tests, use a broadcast or all-band
radio to pick up the generated signal. As
an example, for the 200 KC frequency, set
the radio to a broadcast station falling on one
of the harmonics of 200 KC (i.e. 600, 800,
100 KC, etc.). Connect a short wire to
resistor R7 and place it near the loop antenna
of the radio or connect it to the antenna
terminal. Connect the lower end of RS to
earth ground. Adjust each core of the trans-
formers until a heterodyne or whistle is
heard on the broadcast station. Label each
transformer, identifying terminal pairs, core
location, and IF trequency. This will elim-
inate much confusion when wiring rotary
switch 82 and when calibrating the com-
pleted instrument.

During these bench tests, check to see
if the values of C7, C8. and C9 require al-
teration depending on the particular trans-
former used. Increase the value to lower the
frequency and vice versa. Screw the cores
inward almost to the limit stop and use the
least amount of shunt capacitance to obtain
the desired frequency,

On T4, which is rather heavily shunted
by C7. try adjusting each coil if oscillations
cannot be brought down to 1650 KC. If
neither coil will oscillate at 1650 KC, delete
this frequency and replace it with another
higher frequency of your choice such as
2000 KC. Excessive capacitive shunting of
a coil prevents oscillations due to increased
circuit losses.

If no radio receiver or other means of
checking the 4500 KC frequency is avail-
able. you can delete T4 and replace it with
a lower frequency transformer of your
choice. Radio antenna and oscillator coils
may be used as tank circuits.

Complete Construction. The transistors
used were those on hand, but most any RF
transistor may be used. Since transistor leak-
age currents and gains vary widely, the
value of resistor RS may have to be ascer-
tained. To check this, connect a milliam-
eter in series with R6. Use a value of RS to
obtain a current of 500 microamperes in R6.

Before installing and wiring the tested

Rap10-TV EXPERIMENTER



circuit board, solder six-inch lengths of No.
20 solid insulated wire to the lugs on S2 for
later connection to the transformers. Label
each wire accordingly. Then, install all com-
ponents in the box and complete the wiring.
Allow clearances for the slip-on bottom of
the box. Locate and drill holes in the sides
of the bottom half to permit screwdriver
adjustment of the transformers. Finally,
label the panel using decals or other lettering.

Calibration Procedure. To calibrate the
oscillator, run a wire from the RF output
terminal to the radio antenna terminal or
near the loop antenna of the broadcast band
radio. Connect the ground terminal to an
earth ground. Set S2 to 200 KC and tune in
a radio station transmitting at 600 KC or
any harmonic of 200 KC. Refer to White's
Radio Log for station frequencies.

Adjust the appropriate tuning core in
transformer T1 until a whistle is heard which
rises and falls in pitch as you tune the oscil-
lator through zero beat with the station.

PARTS LIST

B1—9-valt battery (Burgess 2U6 or equiv.)
BP1, BP2—Red and black 6-way binding posts
Cl1, C9—50-mmf., 10% mica capacitor
C2—350-mmf., 10% mica capacitor
C3—.001-mfd., 10 % mica capacitor
C4, C5—.01-mfd., 50-volt disc capacitors
C6—.01-mfd., 600-volt disc capacitor
C7—600-mmf., 10 % mica caopacitor
C8—200-mmf., 10 % mica capacitor
CR1—Zener diode, 3.8 volts nominal
{Motorola 1N3823A or equiv.)
Q1—2N1179 transistor
Q2—2N1379 transistor
R1—30,000-chm, Va-waott, 10 % resistor
R2, R3—3,000-chm, V3-watt, 10 % resistors
R4—2,000-chm, Va-watt, 10 % resistor
R5—450,000-0hm, V3-watt, 10 % resistor
R6, R8—1,000-0ohm, Vs -watt, 10 % resistors
R7—2,000-chm, V;-watt, 10 % resistor
S1—S.p.s.t. slide switch
$2—Single-pole, 11-position rotory switch
{Centralab 1001 or equiv.)
T1—262KC miniature IF transformer
{Miller 12H1, Stancor RTC8638, or equiv.)
T2—A55KC miniature IF transfarmer
(Miller 12C7, Stancor RTC8675, or equiv.)
T3—1500KC miniature IF transformer
(Miller 13W1, Stancor RTCB686, or equiv.)
T4—A4.5MC miniature IF transformer
{Miller 6203, Stancor RTC8545, or equiv.)
1—5%" x 3” x 24" aluminum chassis box
{Bud CU2106A or equiv.)
Misc.—Indicator kneb, insulator sub-chassis
board, No. 22 solid insulated hookup wire,
hardware, panel markings, solder, etc.

Estimated cast: $22.00
Estimated construction ond calibration time:
5 hours
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Large indicator knob with pointer and front
panel decal markings allow for quick and
easy selection of the desired fixed frequency.

Adjust the core to obtain zero beat during a
break in the station’s transmission. Use a
non-metal alignment screwdriver during ad-
justment with the bottom of the box in place.
Check to see that the other harmonics are
spaced by 200 KC. If not, screw the core
in or out to decrease the spacing between the
received harmonics. On blank radio chan-
nels, the signal can be recognized by a hiss-
ing sound.

At switch position 2 (262 KC), zero beat
with a station transmitting at 1310 KC (fifth
harmonic of 262 KC). At 455 KC, zero
beat with a station at 910 KC (second har-
monic of 455 KC). At 465 KC, zero beat
with a station at 930 KC (second harmonic
of 465 KC). Zero beat the 600 KC frequen-
cy with a station at 600 or 1200 KC, which-
ever is available. The 1500 and 1650 KC
frequencies are zero-beat with stations at
those respective frequencies. All of the
above frequencies, when set to zero beat, will
be quite accurate because the station fre-
quencies are extremely accurate.

The 4500 KC frequency cannot be ad-
justed to high accuracy unless you have a
high frequency receiver and a 100 KC
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Frequency determining tank circuits are selected by switch $2 and passed to collector of Q1.

crystal oscillator available. If these are avail-
able, adjust the frequency to zero beat with
the 45th harmonic of the 100 KC crystal
oscillator as received by the receiver. If a
crystal standard is not available, simply ad-
just the frequency to nominal accuracy as
indicated by the receiver dial.

At each of these frequencies, listen care-
fully to a steady beatnote of about 1000 cps.
It should be steady and clear. If the beatnote
wavers, the cause may be due to an erratic
transistor, a cold soldered joint, poor
grounds, or oscillations on the verge of dying
out. If you replace a transistor, recheck the
calibration.

Going to Work. When using the oscilla-
tor, follow the usual alignment procedures
detailed in many publications and service
literature. Since the oscillator is not modu-
lated. connect a VTVM or other high im-
pedance DC voltmeter, set to a low range,
to the receiver’s second detector diode load
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resistor to indicate alignment. Use only
enough signal to provide a convenient indi-
cation on the meter.

Modulation was omitted in this oscillator
because direct modulation of any transistor
oscillator also introduces frequency modu-
lation which is not desirable for the intended
purpose of the oscillator.

The accurate IF frequencies obtainable
from the oscillator may be used as markers
when aligning IF amplifiers with a sweep
oscillator. This will accurately identify the
center frequency on the scope display.

Replace battery Bl when its terminal
voltage, with S| on, drops to 5.75 volts or
when the voltage across CR1 drops below
the Zener voltage.

Some Notes From the Lab. Several tests
were performed for the purpose of knowing
just what could be expected from the oscil-
lator. One test was determining the fre-

(Continued on page 130)
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Volume 44, Part 2
WHITE'S

An up-to-date Broadcasting Directory of North
American AM, FM and TV Stations. Including a
Special Section on World-Wide Short-Wave Stations

his is the second part of White's Radio

Log, now published in three parts twice
each year. This format permits the Editors of
RaD10-TV EXPERIMENTER to offer to its
readers two complete volumes of White's
Radio Log each year, while increasing the
scope of the Log and inserting station
changes as they occur.

In this issue of White's Radio Log we
have included 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, and
the expanded, up-to-date World-Wide Short-
Wave Section.

In the December/January issue of Rapio-
TV EXPERIMENTER, the Log will contain the
following listings: U. S. AM Stations by Call

Letters, U. S. FM Stations by Call Letters,
Canadian AM Stations by Call Letters, Ca-
nadian FM Stations by Call Letters, and the
expanded World-Wide Short-Wave Section.

In the event you missed any part of the
Log published earlier this year, you will have
a complete copy of White's Radio Log by
collecting any three consecutive issues of
RADIO-TV EXPERIMENTER during 1964. The
three consecutive issues comprise a complete
volume of White’s Radio Log that offers
complete listings with last minute station
change data that can not be offered in any
other magazine or book. If you are a broad-
cast band DX’er, FM station logger, like to
photograph distant TV test patterns, or tune
the short-wave bands, you will find White's
Radio Log an unbeatable reference.

Q@UICK REFERENCE INDEX

U.S. AM Stations by Location..................108
U.S. FM Stations by States. . ...................117
Canadian AM Stations by Location..............122
Canadian FM Stations by Location..............123
World-Wide Short-Wave Stations...............123
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Location C.L. Ke.
Abbeville, Ala, WARI 1480
Abbeville, La, KROF 960
Abbeville, 8,C. WABV 1590
Aberdesn, Md. WAMD 970
Aberdeen, Miss. WMPA (240
Aberdeen, S.Dak. KSDN 930
KX RO 1820
Aberdeen, wWash. KBKW [450
Abilene, Tex. KRBC 1470
KCAD 1560
KNIT 1280
KWKC 1340
Abilene, Kansas KABI 250.
Abingdon, Va, wBBI 1230
Ada., Okla. KADA 1230
Adsl, Ga, WAAG 1470
Adrlan, Mish. WABJ 1490
Agana, Guam KUAM 610
Aguadilla. P.R. WABA 850
WGRF 1340
Ahoskle, N.C. WRCS 970
Aiken, 8.C. WAKN 990
WLOW (300
Altkin. Minn. KKIN 1000
Akron, Ohio WAKR (590
WSLR 1350
WCUE 1150
WHLO
Alamogordo, N.M, KALG llg?)
Alamo Heights, Tex.
KDRY (110
Alamosa,Colo. KGiw 1450
Albany. Ga. WALG 1580
WFAZ 960
WLYB 1250
WGPC 1450
AZ
Albany, KJ WANY (390
Albany, Minw. KASM |1
Albany, N.Y. WABY 1400
WOKO 1460
WPTR 1540
ROW 590
Albany, Orep. KwiIL 790
KT 990
Albemarle, N.C. WABZ 1010
WZKY 1580
Albert Lea. Minn. KATE 1450
Albertvills. Ala. WAVU 630
Albion, Mich. WALM (260
Albuquerque, N.M, KABg 1350
KDEF 1150
KGGM 610
KHIP 1520
KOB 770
KQEO 920
KARA 1310
KvOD 730
KLOS 1580
. KRZY 1450
Aleoa, Tenn. WEAG 1470
Alexander City, Ala.
WRFS 1050
Alexandria, La. KALB 580
KDBS 1410
KSYL 970
Alexandria, Minn. KXRA 1490
Alexandria, Va, WPIK 730
Algona, lowa KLGA 1600
Alice, Tex. OPY 1070
Alisal, Cal KRSA 1570
Altentown, Pa. WHOL (600
AEB 790
WKAP 1320
WSAN 1470
Alliance, Nebr. KCOW 1400
Alliance, Ohio WFAH 1810
Calit, KRSA 1570
Ga. wCas 1400
] Mich. WFYC 1280
Alpena Townshlp, Mich.
WATZ 1450
Alpine, Tex. KVLF 1240
Altavista, Va. WKDE 1280

U. S. AM Stations by Location

C.L. Ke.

Aiton, 111, WOKZ 1570
Aliona, Man. CFAM 1290

Location

Altoona, Pa, WFBG |
WRTA 1240
WVAM 1430
Alturas. Callf, KCNO 570
Altus. Okla. KWHW 1450
Alva, Okla, KALV 1430
Amarilio, Tex, KBUY (010
KFDA 1440
KGNC 710
KIXZ 940
KRAY 1360
) KZIP 1310
Ambridge, Pa. WMBA 1460
Americus, Ga, WDEC 1290
WISK i390
Ames, lowa KASI 1430
WOl 640
Amherst, Mass. WTTT 1430
Amherst, N.S. CKDH 1400
Amherst, N WUFO 1080
Amite, La. WABL 1570
Amory, Miss, WAMY 1580
Amsterdam, N.Y. WAFS 1570
WwCSS 1490
Anaconda, Mont, KANA 580
Anacortes, Wash. KAGT 1340
Anaheim, Calif. KEZY 1180
Anchorage, Alaska KBYR 1270
KFQD 730
KENI 550
Andalusia, Ata. WCTA 920
Anderson, Cal. KMRE 1580
Anderson, ind. WHUT 1470
WHBU 1240
Anderson, S.C. WAIM 1230
WANS 1280
Androws, Tex. KACT 1360
Annapolis, Md, WANN {180
WYRE 810
WNAV 1430
Ann Arbor, Mich. WAAM 1600
WPAG 1050
Anna, 111, WRAJ 1440
Anniston, Ala. WANA (490

WDNG

1450
WHMA 1390

Anoka, Minn, KANO 1470
Ansonia. Conn, WADS 690
Antigo, Wis, WATK 800
Apollo, Pa, WAVL 910
Apopka, Fla. WTLN 1520

N
Apple Valley, Cal. KAVR 960
Apbleton, Wis.

WHBY 230
Aquadilia, P. R. WUNA (340
Arab, Als, WRAB 13680
Arcadia. Fla. WAPG 1480
Arcata, Calif. KENL 1340
KATA 1340
Ardmore, Okla. KVSO 1240
Arecibe, P.R. WCMN 280
WMIA 1070
WNIK 280
Argentia, Ntid. VOUS 1480
Arkadelphia, Ark. KVRC 1240
Arkan. City, Kans. KSOK 1280
Arlington, Fla. wary 1220
Arlington, Va. WAVA 780
WEAM 1390
Artesia, N.M. K8VP
Arvada, Colo. KDAB 1550
Arroyo Grande, Calif.
KCJH 1280
Ashburn, Ga, WMES 1870

Asbury Park, N.J. WJLK 1440
Asbury Park-Eatontown, N, J,

Asheboro, N.C. WGWR 1260
Asheville, N.C,

£
@
m
@
H

WLOS 1380

WSKY 230

WWNC 570

Ashland, Ky, WCMI 1340
WTCR 1420

Ashland, Ohlo WNCO 1340
Ashland, Ores. KWIN 1400
KRVC 1350

Ashland, Va, WIVE 1430
Ashland, wis. WATW 1400
Ashtabula, Ohio WAQI 1600
WREO 970

Aspen. Colo. KSNO 1260
Astoria, Oreg. KAST 1870

Every effort has been made to ensure accuracy of the
information listed in this publication, but absolute
accuracy is not guaranteed and of course, only in-
formation available up to press-time could be in-
cluded. Copyright 1965 by Science & Mechanics Pub-
lishing Co., @ subsidiary of Davis Publications, Inc.,
505 Park Avenue, New York, New York 10022.
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Location C.L. Ke.
KVAS 1230
Atchlson, Kans. KARE 1470
Athens, Ga, GAU 1340
wWDOL 1470
WKAC 1080
WRFC

Kax: 790
Athens, Ohle WATH 970
wOoUB 1840
Athens, Tenn. WLAR 1450
Athens, Tex, KBUD 1410
Atlanta, Ga. WPLO 590
WAKE 1340
WAOK 1380
WERD 860
WGKA 1600
WGST 920
WIIN 970
waxi 790
WSB 750
WYZE 1480

Atlanta-Decatur, Ga.
WGUN 1010
Atlanta, Tex. KALT 900
Atiantle, lowa KJAN 1220
Atlantic Beach, Fla. WKTX 1600
Atlantic City, N.). WFPG 1450
WwLDB 1490
WMID 1340
Atmore, Ala. WATM 1590
Attleboro, Mass. WARA (320
Auburn, Als, WAUD 1230
Auburn, Calif, KAHI 950
Auburn. N.Y, WMBO 1340
WAUB 1590
Auburn, Wash. KASY 1220
Fla. WTWB 1570
Auburndals, wWis. WLBL 930
Augusta, Ga. WAUG 1050
wBBQ 1340
WBIA 1230
WGAC 580
WRDW 480
Augusta, Malne WRDO 1400
WFAU 1840
Aurora, Colo. KOS} 1430
Aurora, Ili. WMRO 1280
WKKD 1580
Aurora, Mo. KSWM 940
Austin, Minn, KAUS 1480
KQAQ 970
Austin, Tex. KNOW 490
KHFI 970
KTBC 590
KOKE 1370
KVET 1300
Avalon. Cal. KBIG 740
Avon Park, Fla. WAVP 1390

Avondale Estates, Ga.
WAVO 1420
Aztee, N. Mox. KHAP 1340
Babylon, N.Y. BAB i440
L1 1290
Bad Axe, Mich. WLEW 1340
Bainbridge, Ga. WMGR 930

| Wash. KPUG 1170

. Tox.
altimore, Md,
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wLBZ
Banning. Calif. KPAS 1490
Barboursville, Ky. wBVL 950
Barnesboro. Pa, WNCC 950

Barnwell. 8.C. WBAW 740
Barre, Vt. WSNO 1450
Barstow. Calif. KWTC 1230
KIOT 1810
3artiesville, Okla. ON 1400
artow. Fla. WBAR 1460
Bassott, Va. DY
Bastrop. La KTRY 730
KVOB 1340
Batavia, N.Y. WBTA 1490
Batesburg. 8.C. WBLR 1430
Batesville. Ark, KBTA 1340
Batesville, Miss. WBLE 1290

Bellefonte. Pa.

Belle Glade, Fla.
Beileville, Ont.
Belleville, 11,
Bellevue, Wash,

Bellingham, Wash,

Belmont, N.C.
Beloit, Wis.

Belton, S.C.
Belton, Tex.
Bolzuni. Miss,
Bemidji, Minn,
Bend, Oreg.

Bennetsville. 8.C.
Bonnington, Vt,
Benson, Minn.
Benson, N.C.
Bonton, Ark.

Benton, Ky,
Benton Harbor.St.

Berkeley, Calif.

Berlin, N.H,

Berry Hill, Tenn,
Berryville, Ark.
Berwick. Pa.
Bessemer, Ala,
Bethesda, Md.
Bethlehem. Pa,
Beverly, Mass.
Biddeford, Maine

Big Delta. Alaska
Big Lake. Tex.
Big Rapids, Mich.
Big Sprg.. Tex.

Big Stone Gap. Va,
ijou, Cal,
Biloxi, Miss.

Billings. Mont,

Binghamton. N.Y.

Birmingham, Ala.

WBLF 1330
Bell Fourche, 8. Dak. KS?VFS 1450

K
Beliingham- Ferndale, Wash.
KEN

Big Bear Lake. Cal,

Location C.L. Ke.
Bath, Maine wIJTO 730
Bath, N.Y, FSR 1580
Batea Rouge, La. WAIL 1460
WLUX 1550
WYNK 1380
WIBR 1300
wJiBO 1150
WLCS 810
WXO0K 1260
Battie Creek, Mich. WBCK 930
WKFR 1400
WVOC 1500
Baxley, Ga. WHAB 1260
Bay City, Mich. wBCM 1440
WXO0X 1250
Bay City, Tex. KIOX 1270
Bay Minette, Ala. WBCA |1
Bayamon, P.R, WBPR 1600
WSRJ 1560
Baytown, Tex, KWBA 1360
Beacon, N.Y, WBNR 1260
Boardstown, 111, WRMS 790
Beatrics, Nebr. KWBE (450
Beaufort, N.C. WBMA 1400
Beaufort, S.C. WBEU 960
WSIB 1490
Beaumfint, Tex. KLVI 560
KPYC 1450
KTRM 990
Beaver Dam, Wis. WBEV 430
Beaver Falls, Pa. WBVP (230
Beckloy, W, va, WJLS 560
WWNR 620
Bedford, Ind. WBIW 1340
Bedford. Pa. WBFD 1810
Bedford, Va. WBLT 1350
Beevilie, Tex. KIBL 1490
Bel Air, Md WVCB 1520
Belen, N.Mex, KARS 860
Belfast, Mo, WBME 1230
Belgrade, Mont. KGVW 630
Bellaire, Ohio WOMP (1290
Bollefontaine, Ohio
WOHP 1390

WIBV 1260
KFKF 1380
KBVU (540
KPUG 1170
GMI 790
0QT 1550

WCGC 1270
WGEZ 1490
WBEL 1380
WHPB 1890

840

wCBL 1290
Joseph, Mich.
WHFB 1060
KPAT 1400

Berkeloy Springs, W.Va.

WCST i010
WMOU 1230
WBRL 1400
WVOL 1470
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WLSD 1220
KOwWL 1490

KURL 730
WINR 680
WKOP 1360
WNBF 1290
WAPI 1070
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Location C.L. Ke.
WBHM 1550
WBRC 960
WCRT 1260
WAQY 1220
WENN 1320
WATYV 800
WSGN 610
WYDE 850
WVOK 690
sbee, Arlz. KSUN 1230
shop, Calif. KIBS 1230
h 8.C. WAGS 1380
, N.Dak. KFYR 550
R 1350
Bismarck. Mandan. N.Dak.
KBOM 1270
Black Mountsin, N.C.
- WBMT 1350
WFGW 1010
Black River Falls, Wis.
WWIS 1260
Blackfoot, Idaho KBLI 690
Blackshear., Ga. WBSG 1350
Blackstone, Va. WKLV 1440
Blackweli. Okia. KLTR 1580
Blaine. Wash. KARi 550
Blakely, Ga, WBBK 1260
Blanding, Utah KUTA 790
Bloomington, 11, WJBC 1230
Bloomington, Ind. WTTS 1370
Bloomsburg. Pa. WCNR 930
WHLM 550
Biountstown, Fla. WKMK 1870
Blue Earth, Minn. KBEW 1560
Bluefield, W.Va. WHIS 1440
WKOY 1240
Blythe, Calif. KYOR 1450
Blytheville. Ark. KLCN 910
Boaz. Ala, WBSA 1300
Boea Raton. Fla, WSBR 740
Bogalusa, La. WIKC 1480
oX 920
Boise, Idaho KATN 1010
01 6
KEST 780
KGEM 1140
KIDO 630
KYME 740
Bollvar, Mo, KBLR 1550
Bolivar, Tenn. WBOL 1560
Bonham, Tex, KFYN 1420
Boone, lowa KFGQ 1260
KWBG 1580
oone, N.C. WATA 1450
Boonville. Ind. WBNL 1540
Boonville, Mo. KWRT 1370
Boonoville, Miss. WBIP 1400
Boonville, N.Y. WBRV 900
Borger, Tex. KHUZ 1490
KBBB 1600
Bestes, Mass. WBZ 1030
WCOP 1150
WILD 1090
WNAC 680
WEZE 1260
WEEI 590
WHOH 850
WMEX 1510
WORL 950
Boulder. Celo. KBOL 1490
KDEY 1360
Bowle, Tex. KBAN 1410
Bowling Green, Ky. WKCT 930
WBGN 1340
WLBJ 1410

Bowl. Green, Dhio WMGS 230
Boynton Beach. Fia.

Bozeman, Mont.
KBMN 1230
Bradbury Hets.. Md.WPGC 1580
Braddoek, Pa. WLOA 1550
Braddoeks Heights, Md,

WMHI 1370
Bradenton, Fla. WTRL 1490

WBRD 1420
Bradford, Pa. WESB 1490
Brady, Tex. KNEL 1490
Brainerd, Minn. KLIZ 1380

KVBR 1340
Branson. Mo, KBHM 1220
Brantford, Ont, CKPC 1380
Brattiebore, VL. WTSA 1450

WKVT 1490
Brawley. Calif, KROP 1300
Brazii. Ind. WWCM 1380
Breckenridge, Minn.

KBMW (450
Breckenridge, Tox. KSTB 1430
Bremen, Ga. WWCC 1440
Bremerton, Wash., KBRO 1490
Brenham, Tex. KWHI 1280
Brevard. N.C. WPNF 1240
Brewster, N.Y. WBRW 1510
Brewton. Ala, WEB)J
Bridgeport. Als WBTS 1480

Bridgeport, Conn. WICC 600
WNAB 1450
Bridgeton, N.J. WSN) 1240

Brigham City.Utah KBUH 800

Brighton. Colo. KBRN 800
Brinkley, Ark. KBRI 1570
Bristof, Conn. WBIS (440

OcToBER-NOVEMBER, 1965

Location C.L. Ke.
Bristol, Tenn. WOP) 1490
WKYE (550
Bristol, Va, WCYB 690
WFHG 980
Brockton, Mass, WBET 1460
WOKW (410
Brockville, Ont, CFJR 1450
Broken Bow, Nobr. KCNJ (280
Brookfield, Conn, WIN 940
Brookfield, Mo, KGHM 1470
Brookhaven, Miss. WCHI 1470
WIMB (340
Brookings, Oreg. KURY 910
Brookings, S.Dak. KBRK (430
Brookline, Mass, WRBOS 1600
Brookneal, Va. WwLLI 1230
Brooksville, Fla. WWJB 1450
Brownfield, Tex. KKUB 1300
Brownsville, Tenn. WBHT 1520
Brownsville, Tex. KBOR 1600
Brownwood. Tex, KBWD 1380 .
KEAN (240
Brunswitk, Ga, WGIG 1440
WMOG 1490
WYNR 790
Brunswick, Maine WCME 900
Bryan, Ohio WBNO 1520
Bryan, Tex, KORA 1240
WTAW 1150

]
Buckhannon, W.Va. WBUC ;

Bucyrus, Ohio

WBCO

Buffalo, N.Y. WBEN 930

WYSL 1400

WEBR 970

WGR 330

WKBW 1520

WwWWwOL 1120

Buffalo, Wyo. KBBS 1450

Buford, Ga. wDYX 1460

Burbank, Calif, KBLA 1500

Burley, ldaho KBAR 1230

Burlington. lowa KBUR 1490

KBIA (150

Burlington, N.C. WBBB 920

WBAG 1150

Burlingten, Vt. WDOT 1400

wJOoY 1230

WVMT 620

Burnett, Tex, KTSL 1840

Burns, Oreg. KRNS 1230

Butler, Ala, WPRN 1240

Butler, Mo. KMAM 1530

Butler, Pa. WBUT 1050

WISR 680

Butte, Mont. KBOW 550

KXLF 1370

Cadillac, Mich. WATT 1240

Caguas, P.R. WNEL 1430

WVIP 1110

WGRA 780

Cairo, fll. WKRO 1490

Calais. Maine waoDy 1230

Caldwell, Idsho KCID 1490

KBGN 910

Calera. Ala, WBYE 1370

Calexico, Calif. KICO 1430

Caihoun, Ga. WCGA 900

Camas., Wash. KVAN 1480

Cambridge, Md. WCEM 1240

Cambridge. Mass. WYHR 740

Cambridge. Ohio WILE 1270

Camdeon, Ark. KAMD 910

KJWH 1450

Camden, N.J. WCAM 1810

WKODN 800

Camden, 8. C. WACA 1590

Camden. Tenn. WFWL 1220

Cameron, Tex. KMIL 1830

Camilla, Ga. WCLB 1220

Campbell, Ghlo  WHOT 1830

lle, Ky. WTCO 1450

Y. WCGR 1550

Cannon City, Colo. KRLN 1400

Canonsburg, Pa. WARO 540

Canton, Ga. WCHK 1290

Canton, (1. WBYS 1560

Canton. Miss. WMGO 1370

Canton. N.C. WWIT 970

Canton, Ohio WCNS 800

WHOF 1060

WHBC 1480

WINW 1520

Canyon, Tex. KCAN 1550

Cape Girardeau, Mo. KFVS 960

KZYM 1220

KGMO 1550

Carbondale. 111, wCIL 1020

Carbondale, Pa. WCDL 1440

Caribou. Maine WFST 600

Carlisle, Pa. WHYL 960

wIi00 1000

Carisbad. N.Mex. KAVE 1240

KPBM 740

Carmel. Calif. KRML 1410

Carmi. i, WROY 1460

Carnegle, Pa. WZUM (590

Caro. Mich, WKYO 1360

Carollna, P. R, WVOZ 1400

Carrington, N.Dak. KDAK 1600
Carrize Springs. Tex.

KBEN 450

Carroll. lows KCIM 1380

Carroliton, Ala, WRAG 590

Location C.L. Kec.
Carroliton. Ga. WLBB 1100
Carroliten. Mo. KAOL 1480
Carson City, Nev. KPTL 1300
Cartersville, Ga. WBHF 1450
WKRW 1270
Carthage, ill. WCAZ
Cartha®e, Ma, KDMO (490
Carthage, Miss, WECP 1480
Carthage, Tenn. WRKM 1350
Carthage, Tex. KGAS 1580
Caruthersville, Mo. KCRV 1870
Casa Grande, Ariz. KPIN 1260
Casey. lil. WK2ZI
Casper, Wyo. KTwWO 1470
KATI 1400
Cathedral City, Calif.
KVOC 1230
KWXY 1340
Cayco, 8.C. WCAY 620
Cedar City, Utah KSUB 590
Cedar Falls, lowa KCFI 1250

Cedar Raplds, iowa KCRG 1600

KLWW (450
WMT
KHAK 1360
Ce WGAA (340
Celina. o WCSM 1350
Center, Ala, WEIS 990
WAGC 1550
Center, Tex. KDET 930
Centerville, lowa KCOG 1400
Centerville, Ind. N 930
Centrevitle. Miss. WLBS 1580
Centerville, Tenn. WHLP 1570
Centervilte, Utah KBBC 1600
Central City, Ky. WNES 1050
WMTA 1380
Centralla, (11, WCNT 1210

Centralia & Chehalis. Wash.
KE

LA 1470
Centerville. Ala. wBIB 1590
Ceres, Callf, KLOC 9
Chadburn, N.C. WVOE 15980
Chadron. Nebr. KCSR 610
Chambersburg. Pa. WCHA 800
WCBG 1590
Champalgn, 1Il.  WDWS 1400
Chanute, Kans KCRB 1460
Chapel Hill. N.C. WCHL 1860
Charlerci, P: WESA 840
Charles City. lowa KCHA 1580
Charieston. WEIC 1270
Charleston. Mo, KCHR 1850
Charleston, 8.C. WCSC 1390
WOKE (340
WPAL 730
WQSN 1450
WTMA 1250
Charlsston, W.Va. WCAW 680
WCHS 580
WGKV 1490
WKAZ 950
WTIP 1240
WXVA 1550
Charlotte, Mich, WCER 1380
Charlotte, N.C. WBT 1100
WAYS 610
WGIV 1600
WKTC 1810
wS80C 930
WIST 1240
WWOK 1480
WRPL 1540
Charlotte Amalie, V.I.
WBNB 1000
WSTA 1340
WBNB (000
Charlottesvilte, Va. WCHYV 1260
WELK 1010
WINA 1400
Chase City. Va. WMEK 980
Chattahoochee. Fia.
WSBP 1580
Chattanooga, Tenn. WMOC 1450
WAPO 1150
WDEF (370
wDoD 1310
WDXB 1490
WNOO 1260
Cheboygan, Mich. WCBY 1240
Cheektowags, N.Y. WNIA 1230
Chehalis-Centralia. Wash.
KITI 1420
Chelan, Wash. KOZ1 1220
Cheraw. 8.C. WCRE 1420
Cherryville, N. C. WCSL 1590
Ch KCHE 1440
C KSGM 980
C EEZ 1590

w
WVCH 740
Chester. §.C. WGCD 1430
Chester. Va. WIKI 1410
Chestertown, Md. WCTR 1530
Cheyenne, Wyo. KFBC 1240
KCHY 1530
KRAE 1480
KVWO 370
ND 980
Chicago. 111, WAAF 950
AIT 820
WBBM 780

L

WCFL 1000
WCRW 1240

Location

Chicago Hets., 111

Chickasha. Okla.
Chieo. Cailf.

Chicopoe, Mass,
Childress, Tex,

Chillicothe, Mo.
Chiilicothe. Ohio

Chipley, Fla.

Chippewa Falls, WI
Christiansburg, Va.

Christiansted, Vv.I.
Chureh HIIl, Tenn,
Cicero, 11t
Cincinnatl, Ohlo

Clanton. Ala.
Clare, Mich.
Claremont, N.H.
Claremore. Okla.
Ciarion.
Clarkspurg., W.Va.

Clarksdale. Miss.

Clarksville, Ark.
Clarksville, Tenn.

Clarksville, Tex.
Claxton. Ga.
Clayton, Ga.
Clayton. Mo.

Clayton, N.Mex
Clearfield. Pa.
Cloarwater, Fla,

Cleburne, Tex.
Clermont, Fla,
Cleveiand. Ga.
Cleveland. Mliss.

Ctleveland. Ohlo

Cleveland. Tenn.

Cleveland, Tex.
Clove, Hots., Ohlo
Clewiston, Fla,
Clifton, Ariz.

Clifton Forge. Va.

Ciincho, Va,
Clinton. H1.
Clinton, lowa

Clinton, Mo.

Clinton, N.C.
Clinton, Okla.
Clinton, §.C.

Clinton, Tenn.
Cloguet, Minn,
Clovis, N.Mex.

Coach
Coalln
Coatesville.
Cocoa. Fla.

Cotoa Beaech, Fla.
Cody. Wyo,

Cocur d’Aiene. Ida, KVNI

Cofteyville.
Colby, Kans.
Coldwater. Mich.
Coleman, Tex.
Colfax. Wash.
Coliege Park. Ga.
Colliervitle, Tenn.
Colontal Heights.

Kans.

Colorado City, Tex.

Coto. Sprgs.. Colo.

Columbla, Ky.
Columbis, Miss.
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1280
1350

EZY 1850
WRKT 1300
KOD1 1400
1240
680
X 790

KGGF
KX X

KCLX 1450
WAIA 1570
WSHC 1590
Va.

WPVA i280
KVMC 1320
KRDO 1240
KPIK 1580
KVOR 1300
KSS8 740
KYSN 1460
KRYT 1530
WAIN 1270
wWCIU 1450
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WHITE'S

RADIE
LOG

Location C.L. Ke.
Columbia, Mo, KFRU 1400
KCGM 1580
Columbia, Pa, WCOY 1580
Columbia, S.C. wCOS 1400
wIiS 560
wWOoIC 1320
WNOK 1230
waxL 1470
Columbia, Tenn. WMCP 1280
WKRM 1840
Coiumbus, Ga. WDAK 540
WRBL 1420
WGBA 1270
WCLS 1580
WOKS 1340
Columbus, Ind. WCSI 1010
Columbus, Miss. WACR 1050
wCBI 550
Columbus, Nebr. KISK 900
KTTT 1510
Columbus. Ohlo WRBNS 1460
wCOoL 1230
WMNI 920
wosuU 820
WTVN 610
WVKO 1580
Colville, Wash. KCVL 1270
Comanche, Tex.  KCOM 1550
Commeree, Ga. WwiIC 1270
Concord, Calif. KWUN 1480
Concord, N.H. WKXL 1450
Concord, N.C. WEGO 1410
Concordia. Kans. KNCK (390
Conneaut, Ohio WWOWwW 1360
Connell , Pa. WCVI 1340
Connersv Ind. WCNB 1580
Conroe, Te; KMCO 900
Conway, Ark. KCON 1230
KVEE 1330
Conway, N.H, WBNC 1030
Conway, §.C. WLAT (330
Cookeville, Tenn. WHUB 1400
WPTN (550
Coolidge. Ariz. KCKY 1150
Coos Bay, Oreg. KOOS 1230
KYNG (420
Copper Hill. Tonn. WLSB (
Coaquille, Oreg. KWRO 630
Coral Gables, Fla. WRI2 |530
WVCG 1080
Corbin. Ky. WCTT 680
WYGO 1330
Cordeie. Ga. WMIM 1490
Cordova, Alaska KLAM 1450
Corinth, Miss, WCMA 1230
Cornelia, Ga. WCON |
Corning. Ark, KCCB 1260
Corning, N.Y, WCBA 1350
WCLI 1450
Corona, Cal. KREL 1370
Corpus Christi, Tex.
KCTA 1030
KCCT 1150
KEYS 1440
KRYS 1360
KSIX 1230
KUNO (400
Corry, Pa, WOTR 1370
Corsicana, Tex. KAND 1340
Cortez. Colo. KVFC 740
Cortland, N.Y. WKRT 920
KFLY 1240
KLOO 1850
Corvallis. Ore. KLOO 1340
Corydon, Ind. WPDF 1550
Coshocton, Ohlo WTNS 1560
Cottage Grove, Ore. KNND 1400
Cottonwood, Arlz. KVRD 1240
KVIO 1600
Coudersport, Pa. WFRM 600
Council Bluffs, lowa
KFNF 920
KRCB 1360
Courtenay, B.C. CFCP 440
Covington, Ga. WGFS 1430
Covington, Ky. WCLU 1320
Covinaton. La. WARB 730
Covington, Tenn. WKBL 1250
Covington, Va, WKEY 1340
Cowan, Tenn. WZYX 1440
Crain, Colo. KRAI 550
Crane, Tex. KCRR 1380
KBSN 970

Crawfordsville, (nd.
wCVvL 1550
Crescent City. Calif. KPLY 1240
KPOD 1310
KSIB 1520
WCNU 1010

Creston, lowa
Crestview, Fla.

110

Location C.L. Ke.
wise 1050
Crewe, Va, wWSVS 800
Crockett, Tex, KIVY 1290
Crookston, Minn. KROX (2
Crossett, Ark. KAGH 800
Crossville, Tenn. WAEW (330
Crowley. La, KSIG 1450
Cuero, Tex. KCFH 1600
Cutliman, Ala. WFMH 1460
WKUL 1340
Culpeper, Va, WCVA 1490
Cumberiand. Ky. WCPM 1280
Cumberland, Md. WCUM 1230
WTBO 1450
Cummings, Ga. WSNE 1410
Cushing, Okla. KUSH 1600
Cuyahoga Falis, Ohio
VE 1150
Cypress Gardens. Fla.
GTO 540
Cynthiana, Ky. WCYN 1400
ade City, Fla. WDCF 1350
ille, Ala. DVC 910
lhart, Tex. KXIT 1410
allas, N.C. WAAK 960
Dailas, Oreg. KROW 1460
Dalias, Tex. KRLD 1080
KIXL 1040
KSKY 660
KLIF 1190
WFAA 570
WFAA 820
KBOX 1480
WRR 1310
Dalton, Ga. wBLJS 1230
WRCD 1430
WTTI 1530
Danbury. Conn. WLAD 800
Danvitle, Iil. WDAN 1490
WITY 980
Danville, Ky. WHIR 1230
Danville, Pa, WPGM 1570
Danville, va, WBTM 1330
WYPR 970
WDVA 1250
WILA 1580
Dardaneile, Ark. KCAB 980
Dartington, S.C. WDAR 1350
Davenport, lowa wOoC 1420
KWNT (580
KSTT 1170
Dawson, Ga, wDwWD 980
Dayton, Ohio WHIO0 1290
WING 1410
WONE 980
WAV 1210
Dayton, Tenn, WDNT 1280
Daytona Beach, Fla.
WNDB 1150
WMFJ 1450
WROD 1340
Deadwood. 8.Dak. KDSJ 980
Dearborn, Mich WKNR 1310
Decatur, Ala. WHOS 800
WAIF 1490
WMSL 1400
Decatur- Atlanta, Ga.
KGUN (010
WOMN (310
Decatur, 1Il. wDZ 1050
WSOY 1340
Decatur, Ind. WADM (540
Decorah, lowa KDEC (240
KWLC 1240
Deer Lodge. Mont. KDRG 1400
Deerfield, Va. WABH (150
Deflance, Ohio WONW 1280
De Funiak Springs. Fla.
WDSP 1280
ZEP 1460
De Kalb, 1l. WLBK 1360
De Land, Fia, WIBS 1480
w000 1810
Delano, Calif. KCHJ 1010
Delaware, Ohio WDLE 1550
Delray, Beh., Fia. WDBF 1420
el Rio, Tex. KDLK §230
elta, Colo, KDTA 1400
Deming. N.Mex. KOTS 123
Demopolis, Ala. WXAL 1400
WIWT 1350

Denham Spres.. La. WLBI (220

KDSN 1580

Denison-Sherman, Tex.

Denton, Tex.
Denver, Colo.

Denver City, Tex.
De Queen, Ark.
DeRidder, La,
Des Moines, lowa
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KIOA 940
KRNT 1350

Location C.L. Ke.
KSO
KWKY (150
WHO 1040
Detreolt, Mich. WCAR 1130
WIBK 1300
wWiLB {400
WIR 760
WWwWJ 950
wXYZ 1270
Detroit Lakes, Minn,
KDLM (1340
Devils Lake,N.Dak.
KDLR 1240
Dexter, Mo. KDEX |
Diboll, Tex. KSPL 1260
Dickinson, N.Dak. KDIX 1230
Dickson, Tenn, WDKN 1260
Dillon, Mont. KDBM 800
Dillon, 8.C. WDSC 800
Dimmitt, Tex. KDHN 1470
Dinuba, Callf. KRDU 1130
Dixon, IIl. WIXN 1460
Dodge City, Kans. KGNO 1370
KEDD 1550
Donaldsonville, Ga. WSEM 500
Doniphan, Mo. KDFN 1500
Dothan, Ala, WAGF 1820
WDIG 1450
WOOF 560
Douglas, Arlz. KAWT 1450
KAPR 930
Douglas, Ga. WDMG 860
WOKA 1310
Douplas. Wyo, KwWIV 1050
Douglasville, Ga. WDGL 1520
Dover, Del. wDOV 1410
WKEN 1800
Dover, N.J. WRAN 1510
Dover, N.H. WTSN 1270
Dover, Ohio WIER 1450
Dowaglae. Mich. WDOW 1440
Doylestown, Pa, WBUX 1570
Dublin, Ga. WMLT 1330
wXLI 1230
Du Bols, Pa. WCED 1420
Dubuque, towa KDTH 1370
wDBQ (490
Duluth, Minn, KDAL 610
WEBC 560
KAOH 1380
Dumas, Tex. KDDD 800
Duncan. Okla. KRHD 1350
Dundalk, Md. WAYE 860
Dundee. N.Y. WFLR 1570
Dunkirk. N.Y. WDOE 1410
Dunn, N.C. WCKB 780
Du Quoin, 111, WDQN (580
Durango, Cols. KIUP 830
KDGO 1240
Durant. Okla. KSFO 750

Durham, N.C.
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Eagle Pass, Tex.
Eaple River, Wis.

Easley, S.C.

E. Grand Forks, Minn.

Eastland, Tex.

E. Lansing, Mich. WKAR 870
w 730

vIC
E. Liverpool, Ohio WOH 1 1490
East Longmeadow, Mass.

TYM 1800

Eastman, Ga, WPFE 710

- Maoline, IlI. WDLM 960

. Point. Ga. WTIH 1260

Easton, Md. WEMD 1460

Easton, Pa. WEEX 1230

WEST 1400

Eatontown, N.J. WHTQ 1410
Eau Claire, wis. WEAQ 7!

wBIZ 1400

WECL 1050

Eau Gallie, Fla. WMEG 920

Ebensburg, Pa, WEND 1580

Edenton, N.C. wCDJ 1260
Edinburg. Tex. KURV 721
Edmonds, Wash. KGDN 630
EMngham. 111 WCRA 1090
Elba, Ala, WELB 1850
Elberton. WSGC 1400
El Cajon, Callf, KDEO 910
El Campo, Tex. KULP 1390
El Centro. Calif. KX0 1230
KAMP 1430
El Dorado. Ark. KDMS 1290
KELD 1400
Eldorado. Kams. KBTO 1360

Eidorado Springs, Mo

KESM 1580
Elesle. Kanai, Hawaii

KUA) 720
Elgin, 1. WRMN 1410
Elizabeth City. N. C.

WCNC t240

WGAl 560
Elizabethton, Tenn. WBEJ 1240

wiDD
Elizabethtown, Ky. WIEL

Location C.L. Ke.
Elizabethtown. N.C.
A 1440

w
Elizabethtown, Pa. WHRY 1600

Elk City, Okla. KBEK 1240
Elkhart, Ind, WTRC 1340
WCMR 1270
kins. N.C. WIFM 1540
kins, W.Va, WDNE 1240
ko, Nev. KELK 1240
kton, Md. WSER 1550
Ellensbure, wash. KXLE 1240
Ellenville, N.Y. WELV 187¢
Ellsworth, Me. WDEA 1370
Elmira, N.Y. WELM 1410
WENY 1230
Eimira Heights.
Horseheads, N.Y.
WEHH 1590
El Paso, Tex. KROD 600
KELP 920
KHEY 690
- KINT 1590
KI1Z2Z 1150
KSET 1840
KTSM 1380
El Reno. Okla. KELR 1460
ly, Minn. WELY 1450
1y, Nev. KELY 1280
Iyria, Ohlo WEOL 930
Eminence, Ky. WSTL 1600
mporla, Kans. KVOE 1400
mporia, Va. WEVA 860
mporium. Pa, WLEM 1250
Endieott. N.Y. WENE {480
Englewood, Colo. KGMC 1150
Englewood, Fla, WENG (530
Enid, Okla. KCRC 1390
KGWA 960
nterprise, Ala, WIRB 600
nterprise, Oreg. KW VR 1340
phrata, Pa. WGSA 1310
phrata, wash. KULF 730
rie, Pa. WWYN 1260
WwWICU 1330
WIET 1400
WWGO 1450
Erwin, Tenn. WEMB 1420
Escanaba, Mich. WDBC 680
WLST 600
dido, Calif. KOWN 1450
Zspanola, N. M, KDCE 970
towah, Tenn. WCPH 1220
Eufaula., Ala, WULA (240
Eugens, Oreg. KORE 1450
KPIR 1500
KASH 1600
KATR 1820
KERG 1280
KUGN 590
KWFS 1540
Eunise, La. KEUN 1480
Eureka, Callf. KINS 980
KDAN 7290
Eustls, Fla. wLCO 1240
Evanston, 11I. WEAW 1330
WNMP 1590
Evanston, Wyo, KEVA 1240
Evansville, Ind. WROZ 1400
WGBF 1280
WIKY 820
WIPS (1330
Eveleth, Minn. WEVE (1340
Everett, Pa, wWwDS (110
Everett, wash, KRKO 1380
KWYZ 1280
Evergreen, Ala, WBLO 1470
Fairbanks, Alaska KFAR 610
KFRB 900
Falrbury, Nebr. KGMT 1310
Fairfax, Va. WEEL 1810
Fairfield. 111, WFIW 1390
Fairfleld, lowa KMCD 1570
Falrhops, Ala. WABF 1220
Fairmont, Minn. KSUM 1870
Fairmont, N.C. WFMO 860
Fairmont, W.Va. WMMN 920
WTCS 1490
Fairway, Kan. KUDL 1380
Falardo, P.R. WMDD 1480
Falturrias, Tex. KPS0 1260
Fali River, Mass. WALE (400
WSAR 1480
KVLV 980
Falls Chureh, Va. WFAX (220
Falls City. Nebr. KTNC 1280
Fargo, N.Dak. WDAY 9870
KFN 90!
KawB 1550
KXGO 790
KDHL 920
KTDL 1470
WKTJ 1380
KREI 800
KENN 1890
KWYK 960
KRZE 1280
WFAG 1250
WFLO 870
Farrell. . WFAR 1470
Farwell, Tex. KZOL 1570
Fayette. Ala. WWWF 990
Faystteville, Ark. KHOQ 1440
KFAY 1250
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Location C.L. Ke.
Fayottevilie, N.C. WFA! 1230

WFNC 940

WFLB 1490

wIDU 1600
Fayettoviile, Tenn.

WEKR 1240
Fergus Falis. Minn.

KDTE 1250
Fernandino Beach, Fla.

WFBF 1570
Ferriday, La. KFNV 1600
Festus, Mo. KICF 1400

Festus. St. Louis, Mo,

KXEN 1010

Findiay. Ohio WFiN (830
Flsher, W.Va. WELD 690
Fitehburp, Mass. WEIM 1280
WFGM 960

Fltzgerald, Ga. WBHB 1240
Flagstaft, Ariz. KCLS 600
KIKJ 1400

KEOS 690

KEOQS 1290

Flat River. Mo, KFMO 1240
Flint, Mish. WFDF 910
WTRX 1330

WAMM 1420

WMRP 157
WKMF 1470
WTAC 600

Flomaten. Ala. wTCB 990
or . Als. 101 1340
WwWOowL 1240

Florence, S.C. WIMX 970
WwOLS 1230

WYNN

Floydada. Tex. KFLD 900
Foley, Ala. WHEP 1810
Fond du Lac, Wis, KFIZ 1450
Fordyee. Ark. KBIT 1570
Forest, Miss. WMAG 860
Forest City. N.C. WBBO 780
WAGY 1320

Forest Grove, Ore. KWAY 1570
Forrest City, Ark. KXJK 950
Ft. Atkinson. Wis. WFAW 940
KDAC 1230
Ft. Campbell, Ky. WABD 1370

Ft. Coliins, Colo.” KCOL 1410
KZIX 600
Ft. Dodge, lowa KVFD 1400

WMT 540
Ft. Knox, Ky, WSAC 1470
Ft. Lauderdale, Fla. WFTL 1400
WWIL 1580

Ft. Madison, lowa KXGI! 1360
Ft. Morgan, Coio. KFTM 1400
Ft. Myers. Fla. WINK 1240
WMYR (410
WCAI 1350
Ft. Payne. Ala. WFPA 1400
WZ0B 1250
Ft. Plorse, Fla. WARN 1380
WIRA 1400
Ft, Seott. Kans. KMDD 1600
Ft. Smith, Ark. KFPW 1230
KFSA 950
KTCS 1410
KWHN 1320
Ft. Stockton. Tex. KFST 860
Ft. Valley. Ga. WFPM 1150
Ft. walton Beach. Fla,
WNUE 1400
WFTW 1260
Ft. Wayne, Ind. WGL 1250
wOowo 1190
WANE 1450
WKIG 1380
Ft. Werth, Tex. KJIM 870
KCUL 1540
KFIZ 1270
KNOK 970
WBAP 570
WBAP 820
KXOL 1360
Fostoria, Ohio WFOB 1430
Fountain City, Tenn.
WwWGYW 1430
WROL 1490
Fountain Inn, 8.C. WFIS 1600
Fowler. Calif. KLIP 1220
Framingham. Mass. WKOX 1180
Frankfort, Ind. wILO 1570
Frankfort, Ky. WFKY 1490
Franklin, Ky, WFKN 1220
Franklin, La, KFRA 1390
Franklin, N.C. WFSC 1050
Franklin, N.H. WFTN 1240
Franklin, Pa, WFRA 1450
Franklin, Tenn, WAGG 950
Franklin, Va, WYSR 1250
Frederick. Md, FMD 930
Frederiek, Okla, KTAT 1570

Fredericksburg, Tex.

NAF 910
Fredericksburg, Va. WFVA 1230
WFL

S 1350

Fredericktown. Mo,
KFTW 1450
Fredonla, N.Y. WBUZ 1570
Freeport. 1il. WF RL 1570
Freeport, N.Y, wWGBB 1240
Freeport, Tex. KBRZ 1460

OcTOBER-NOVEMBER, 1965
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Location C.L. Ke.
Fremont, Mich. WBFC 1430
WSHN 1550
Fremont, Nebr, KHUB 1340
Fremont, Ohio WFRO 900
Fresno. Calif, KARM 1430
KBIF 900
KIRV 1510
KEAP 980
KXEX 1550
KFRE 940
KGST 1600
IKITAK 1340
K*1) 580
KY'I0 1800
Front Royal, Va. W, iR 1450
Frostburg, Md. WFRB 3560
Fuilton, Ky, WFUL 1270
Fulten. Mo, KFAL 900
Fulten. N.Y. WwOSC (300
Fuguay Sprgs.. N.C.
WFVG 1460
Gadsden, Ala. WGAD 1350
WETD 930
WAAX 570
WEAC 1500
Gaflney. S.C. WFGN 1570
Gainesviile, Fla. WDVH 980
WGGG 1230
WRUF 850
WwWUWU 1390
Galnesvllle, Ga. WGGA 350
WOUN 1240
wWLBA 1580
Gainesville, Tex. KGAF 1580
Gaithersburg, Md. WHMC 1150
Galax, Va. WBOB 1360
Galesburg, lil. WGIL 1400
WAIK 1590
Gallatin, Tenn. WHIN 1010
Gailipolls. Dhio WJEH 990
Gallup, N. Mex. KGAK 1380
KYVA 1230
Galvesten. Tex. KILE 1400
KGBC 1540
Gander. Nfid. CBG 1450
Garden City. Kans. KNCO 1050
KIUL 1240
Garden City, Mich.
WERSB |
Gardner, Mass. WGAW (3
Gary. Ind. WWCA 127
WLTH 13
Gastonla. N.C. WGNC 1450
WLTC 1370
Gate City. Va. WGAT 1050
Gaylord. Mich. WATC 900
Geneseo. (I, WGEN 1500
G Ala, WGEA 1150
wGSB 1480
LY. WGVA 1240
Geor wn, Del, WIWL 900
Georgetown, Ky. WAXU 1580
Georgetown, S.C. WGTN 1400
WGO0D 1470
Georgetown, Tex. KGTN 1530
Gettysburg, Pa, WGET 1320
Gillette. Wyo. KIML 1490
3ilroy. Calif, KPER 1290
Gladewater, Teox. KEES 1430

Glasgow, Ky. WKAY 1490
WwWCDS 1440
Glasgow, Mont, KLTZ 1240
Glen Burnie. Md, WISZ 1590
Glendal rlz. KRUX 1360
lendale. Calif. KIEV 870
di Mont. KXGN 1400
KGLE 590
Glennallen. Alaska KCAM 790
Glens Falls, N.Y. WSET 1410
WWSC 1450
Glenville, Ga. WKIG 1580
Glenwood Spres., Colo.
KGLN 980
Globe, Arlz. KZOwW 1240
Gloucester. Va. wDOY 1420
Gloversville. Johnston. N.Y.
T 1840
Gold Beach, Dreg. KBLY 1220
Golden, Colo. M
Golden Meadow, La.
KLEB 1600
Golden Valley, Minn.
KQRS 1440
KUXL 1570
Goldsboro, N.C. WFMC 730
WGBR 1150
wGOL 1300
] Teox. KCTI 1450
dland, Kans. KLOE 730
Gosh Ind. WKAM 1460
ouverneur, N.Y, WIGS 1230
Grafton. N.D. KGPC 1340
Grafton, W.Va, WVVW 1260
Graham, Tex, KSwaA 1830
Grand Coulee, Wash. KFDR 1360
Grand Forks, N.D. KFJM 1870
KILD 1440
KNOX 13810
Grand Haven, Mich.
WGHN 1870
Grand Island, Nebr.
KMMJ 750
KRGI 1430

Locatlon

C.L. Ke.

Grand Junction. Celo.

Grand Prairie, Tex.
Mich.

Grand Rapids,

Grand Rapids,

KWSL 1340
KPCw 730

WIEF 1230
WFUR 1570
WGRO 1410
WLAV 1340
WMAX (480

Y 1490

KD
Grangeville. Idahe KORT 1230

Granite City. 1l

WGNU 920

Granite Falls. N. C.

Grants, N.Mex.

Grants Pass. Dreq.

Grayson, Ky,

WKIK 1580
KMIN 980
KAGI 930
KAJO 1270
WGOH 1370

Gt. Barrington, Mass.

Gt. Bend. Kans.
Gt. Falls, Mont.

Greeley. Colo.
Green Bay, Wis,

Greoneville. Tenn.

Greenfleld. Mass.
Greensboro, N.C.

Greensburg. Pa,
Greenville, Ala,
reenville, Ky,
Greenville, Mich.
Greenville, Miss,

o

Greenville. Pa,
Greenville. N, C.

Greenville, 8.C.

Greenvliile, Tex.
Greenwich, Conn.
Greonwood, Miss.

Gresnwood, S.C.
Greer. 8.C.

Grenada, Miss.
Gresham. Ores.
Gretna, Va.
riffin, Ga.

Grinnell, lowa
Groton. Conn.
Grove City, Pa,
Grundy, Va.
Guayama, P.R.
Gulfport, Mise.

Gunnison, Colo.
Guntersville, Ala.
uthrie. Okla.
Guymon. Dkla.
Hagerstown, Md.

Haines City. Fla.
Haleyville, Ala,
Halfway, Md.
Hamden, Conn.
Hamilton, Ala.
Hamilton, Mont,
Hamilton, Ohio

Hamliton. Tex.
Hamlet. N, C.
Hammond. 1nd.
Hammond. La.
Hammonton. N.J,
Hampton, 8.C,
Hampton, Va.
Hancoek, Mich,
Hanford. Calif.
Hannibal. Mo,
Hanover. N.H.

Hanover, Pa,
Hardin, Mont.
Harlan, Ky.
Harlingen, Tex.
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KHON 1230
WHLN 1410
KGBT i530

Location

Harriman, Tenn,
Harrisburg. 11l
Harrishurg, Pa, *

Harrison, Ark.
Harrisonburg, Va.

Harrodsburg, Ky,
Hartford, Conn.

Hartferd, Wie,
Hartselle. Aia.
Hartsville, S.C.
Hartwell,

Harvard, (I,
Harvey. ill.
Hastings. Mich,

Hastings, Nebr.
Hattliesburg. Miss.

Haveioek, N.C.
Haverhill, Mass.
Havres, Mont.

wKBO 1230
KHOZ

C.L
WHBT
€

800
WHBG 1360
WSVA 530

Havre de Grace, Md.

Hawkinsville. Ga.
Haynesville. La,
Hays, Kans.
Hayward, Wis,
Hazard., Ky.
Hazelhurst. Ga.
Hazlehurst. Miss.
Hazleton. Pa.
Holena, Ark.
Helons. Mont.

Hemet, Calif.
Hempstead. N.Y.
Henderson, Ky.
Henderson. Nev,
Henderson, N.C.

Henderson, Tex.

Hendersonville. N.

Henryetta, Okia,
Hereford, Tex.
Herkimer, N.Y.
Hermiston. Dreg.
Herendon, Va
Herrln, 1N,
Hettinger, .Dal
Hlibbing, Minn,
Hickory, N.C.

k.

Highland. Il
Highland Park. 1l

Highland Park, Tex.

Highland Springs.
High Point. N.C.

Ohlo
Ores.
ox.

a
»
s
T

Hinesville, Ga.
Hinton. W. Va.
Hobbs, N.Mex.

Holbrook. Ariz.
Holdenville. Okla.
Holdredge, Nebr.
Holland, Mich.

Hollister, Calif,
Hollywood,
Holly Hill,
Holyoke. M

Homewood. Ala.
Honolulu, Hawaii

WASA 1330
WCEH 610
KLUV 1580
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WHITE'S

RADRI®
LG

Location C.L. Ke.
KULA 690
Hood River, Oreg. KiHR 1340
Hope, Ark, KXAR 1490
Hopewell, va, WHAP (340
Hopkinsville, Ky, WHOP 230
WHKOA (480
Hoquiam, Wash, KHOK 1560
Horneli, N.Y. WWHG (320
WLEA 1480
Hot Springs, Ark. KAAB 1340
KBHS 590
KZNG 1470
Hot Springs, 8.Dak. -
KOBH 580
Houghton, Mich. WHDF §400
Houghton Lake. Mich.
WHGR 1200
Houlton, Maine WHOU 1340
Houma, La. KCIL 1490
Houston., Miss, WCPC 940
Houston, Mo, KTBC 1250
Houston, Tex. KCOH 1430
KENR 1070
KILT s8I0
KNUZ 1230
KODA 1010
KPRC 950
KTHT 790
KTRH 740
KXYZ 1320
KYOK 1590
Howell, Mich, WHMI 1350
o WHUC 1230
KIHN 1340
WALO 1240
WIRJ 740
WHUN 1150
Huntington, Ind. WHLT (300
Huntington, N.Y. w@G8M 740

Huntington, W.Va,

WKEE 800
WSAZ 930
WWHY 1470
Huntsville, Ala. WBHP 1230
WEUP {600
WFIX 1450
WAAY (550
Huntsville. Tex. KSAM 1490
., 8.Da KIJV 1340
Hutchinson, Kans. KW BW 1450
KWHK 1260
Hutehinson, Minn. KDUZ 1260
Hyde Park, N.Y. WHVW 950
Idabel, Okla, EL 1240
Idaho Falls, 1dahe  KID 590
KTEE 1260
Immokalee, Fia. WCOF 1490
Independence, 1a. KUPI 9680
KDUR 1220
Independonce, Kans,
KIND 1010
Independence, Mo, KCCX 1510
indlans, Pa, WDAD 1450
indianapolis, Ind. WATI 810
WBRI 1500
WFBM 1260
WGEE (590
WIBC 1070
WIFE 1310
WIRE 1430
WXLW 950
Indlanola, lowa KBAB 1490
Indianola, La. KBAB 1490
Indianols, Miss. WNLA (380
Indian Rocks Beach, Fla,
WGNP 1520
Indio, Calif. KRED (400
Inglewood, Callf. KTYM 1460
inkster. Mieh, WCHB 1440
International Falls, Minn.
KGHS (230
lola, Kansas KALN 1370
lonia, Mieh, WION 1430
lowa City, lowa KXIC 800
wSsuUl 91
owa Falls, fowa KFIG 1510
ron Mtn.. Mich. wMIQ 1450
rondale, Ala. wiX] 1480
ronton, Ohie WIRO (230
fonwood, Miech. WJIMS 630
rvine, Kg. WIRV 1550
Isabella, P.R. WISA 1390
Ishpeming, Mich, WIPD 1240
WCKD 970
Islip, N.Y. WBIC 540
Ithaca. N.Y. WHCU 870
WTKD 1470
Juka, Miss, WVOM 1270
Jackson, Aia. WHDD 1290

112

Location C.L. Ke.

Jackson, Mich. WIBM 1450

WKHM 970

wJCO (510

Jackson, Miss. wiDX 820

wiQs 1400

WIXN (450

WOKIJ (550

WWUN (590

WRBC (300

wSLI 930

Jackson. Ohio WLMJ 1280

Jackson, Tenn. wOXI 1310

WIAK 1460

WTIS 390

Jackson. Wis. WYLO 540

Jackson, Wyo. KSGT 1340

Jacksonvilie, Ark. KGMR (500

Jacksonviile, Fla. WIAX 030

WAPE 690

WZOK (320

WIVY 1050

WMBR 1460

wOBS (360

wPDQ 8600

WQiK (280

WRHC 1400

Jacksonville, 111, WIIL 1550

wWLDS 1180

Jacksonville, Miss. W1QS 1400

Jacksonviile, N.C. WINC 1240

WLAS 910

Jacksonville, Tex. KEBE 1400
Jacksonville Beh,, Fla.

WwBIX 1010

Jamestown. N.Dak. KEYJ 1400

8JB 600

Jamestown, N.Y. WITN 1240

WKSN 1340

Jamestown, Tenn. WCLC 1280

Janesville. wis. WCLO 1230

Jasper, Ala, wwwaB 1360

WARF 1240

Jasper, Ind. wITZ 990

Jasper, Tex. KTX) 1350

Jefterson City, Mo, KLI( 950

lefterson City, Tunn.

leffersonvilie, Ind. WXVW 1450

lena, La. KCKw 1480

Jennings, La, KJEF 1290

Jerome, (daho KART 1400

Jerseyville, 1li.  WIBM (480

Josup, Ga. WBGR 1370

John Day. Ore. KIDY (400
Johnson City, Tenn.

wiCw 910

WETB 790

Johnston, 8.C. WJES 250

Johnstown. N. Y, WIZR 930

Johnstown, Pa, WIAC 850

WARD 1490

WCRO 1230

Joliet, qIl. wIJOL 1340

WIRC 1510

Joliette, Que. CILM (350

Jonesboro, Ark. KBTM 1230

KNEA 970

Jonesboro, La. KTOC 920

Jonesboro, Tenn, W IS0 1590

Jonesville, KANV 1480

Joplin, Mo, WMBH (450

KQYX 1560

KFSB 1310

KODE 1230

Junction, Tex. KMBL 1450

June, City, Kans. KICK 1420

Juneau, Alaska KINY 800

KINO 630

Kailua, Hawall KLEI 1130

Kalamazoo, Mich. WKPR 1420

WK2Z0 590

WKLZ (470

WKMI 1360

Kallspell, Mont, KGEZ 800

KOFIl 930

Kane, Pa, WADP 960

Kankakee, 111, WKAN 1320

Kannapoils, N.C. WGTL 870

WRKB 1460

Kans. City. Kans. KCKN 1340

Kansas City, Mo. KCMD 810

KMBC 980

KPRS 1590

WDAF 610

WHB 710

Kaukauna, wis. WKAU (050

Kenedy- Karnes City, Texas
AML 990
Keahkakul.blh\uli KEKD 790

Kearney. Nebr, KGFW 1340
KRNY 1460
Keene, N.H. WKNE (290
WKBK 1220
Kelso. Wash, KLOG 1490
Kemmerer, Wyo. KMER 950
Kendallville. Ind. WAWK 1570
Kenedy, Tex. KAML
Kennett, Mo, KBOA 830
KBXN (540
Kennewick.Pasco- Richland,
wash. KEPR 610
Kenosha, Wis, WLIP (050

Locatlon C.L. Ke.

Kent, 0, WKNT 1520

Keokuk, towa KOKX 1310

Kermit, Tex. KERB 600

Kerrviiie, Tex. KERV (230

Kershaw, 8.C. W KSC i300

Ketehikan, Ajaska KTKN 930

Kewanees. 111, WKEI 1450

Keyser, W.Va, WKYR (270

WKLP 1390

Key West, Fla, WKWF (600

WKIZ 1500

Kilgore, Tex. KDCA (240

Kitieen, Tex, KLEN 1050

Kimball. Nebr. KiMB 1260

King. N, C. WKTE |

King City, Callf. KRKC (490

Kingman, Ariz. KAAA 1230
Kings Mountain, N.C.

WKMT 1220

Kingsport, Tenn. WKIiN (320

WKPT (550

Kingston, N.Y, WBAZ 1550

VIGHQ 920

WKNY 1490

Kingstree, S.C. WDKD (310

Kingsville. Tex. KINE 1330

Kinston, N.C. WELS 1010

WFTC 960

WISP 1230

Kirkliand, wash. KYAC 1460

KBLE (050

Kirksviile. Mo, KIRX 1450

Kissimmee, Fla, WOSL 1220

Kittanning. Pa. WACB (380
Klamath Falls. Oreg.

KAGO 1150

KFLW 1450

KLAD 960

Knoxville, iowa KNIA 1320

Knoxville, Tean. WBIR 1240

WIVK 860

WATE 620

WKXV 900

WNOX 990

WROL 1490

Kokomo, Ind. WwWI(0U 1350

Kosclusko, Mles. WKOZ 1350

Laconia, N.H. WLNH 1350

WEMJ 1490

LaCrosse. Wis. WKBH 1410

WLCX 1490

WKTY 580

Ladysmith, wis. WLDY 1340

L. ette, Ga, WLFA (590

Lafayette, Ind. WASK 1450

WAZY 1410

WBAA 920

Lafayette, La. KPEL 1420

KVOL 1330

KXKwW 1520

Lafayette. Tonn. WEEN (460

LaFoltel Tenn. WLAF (450

e, Oreq KLBM 1450

Ga. WLAG (240

WTRP 620

1. WTAQ (300

Tex. KVLG 1570

Lajunta, Colo. KBZZ (400

Lake Charles, La. KLDU 1580

KPLC 1470

KADK 1400

Lake City, Fla. WDSR 1340

WGRD 960

Lake City, S.C. WIJDT (260

Lake Geneva, Wis, WMIR 1550

Lakeiand, Fia. WLAK 1430

WONN 1230

WWAB 1330

Lake Plaeld, N.Y. WIRD 920

Lake Providence,

Lake Tahoe, Calif.

Lakeview, Oreg.
Lake Wales, FI
Lakewood. Colo.

La. KLPL 1050
KOwL 1490
KQIK 1230
a. WIPC 1280

KLAK (600

Lakewood Center. Wash.

Lake Worth, Fia.
Lamar. Colo.
a, Tex.
Lampasas, Tex.
Lancaster, Callf.

Lancaster, N.Y.
Lancaster, Ohle
Lancaster, Pa,

Lancaster, 8.C.

Lander, Wyo,
Lanett, Ala.-w,

Lansdale, Pa.
Lansford, Pa,
Lansing, Mich.
Lapeer, Mich.

LaPorte, ind.
Laramle, Wyo,

Laredo, Tex,
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KGNS (300
KVDZ 1490

Location C.L. Ke.

Larned, Kans, KANS 510

LaSaile, tl, WLPO (220

LasCruees, N,Mox. KOBE 1450

T 570

Las Vegas, Nev, KENO 1460

KLAV (230

KORK 1340

KRAM 920

KLUC 1050

KVEG 970

Las Ves . KFUN 1230

Latrobe, WPKV (570

waTtw (570

WTRA 1480

Laurei, Md, WLMD 900

Laurel, Miss, WAML 1340
WLAU |(

WNSL (260

Laurens, 8.C. WwWLBG 860

Laurinburg, N.C. WEWO (080

WLNC 1300

Lawrence, Kans, KFKU 1250

KLWN 1320

Lawrence, Mass. wCCMm 800

WDXE 1370
Lawrenceville, Ga. WLAW 1360

Lawrenceville, Ill. WAKO 910
Lawrencevilie, va. WLES 3580
Lawton, Okla. KSWO (380
CO 1050

Leadvllle, Colo, KBRR 1230
Leaksville, N.C. WLOE 1490
Leavenworth, Kans. KCLO 1410
Lebanon, Ky. BN (590
Lebanon, Mo, KLWT (230
Lebanon, Oreg. KGAL 920
Lebanon, Pa. WLBR 1270
Lebanon. Tenn, WCOR 900
Leesburg, Fla, WLBE 790
WwBIL (410

Leesburg, Va, WAGE 1200
Leesvilie, La. KLLA 1570
Lehlghton, Pa, WYNS 1150
Leitehfield, Ky, WMTL (580
Leland, Miss. WESY 1580
LeMars, lowa KLEM 1410
Lemoore, Calif. KLAN 1320
KOAD 1240

Lenoir, N.C. WIR! (340
Lenolr, Tenn. WLIL 730
Leonardtown, Md. WKIK 1370
Leveiland, Tex. KLVT 1230
Levittown, Pa. wBCB 1490
Lewisburg, Pa. WUNS (010
Lewisburg, Tenn. WIIM 1490
Lewiston, Idaho KRLC 1350
KOZE 1300

Lowiston, Maine  wCOU 1240
WLAM 1470

Lewistown, Mont. KXLO (230
Lewistown, Pa. WKVA 920
WMRF 1490

Lexington, Ky. WLAP 630
WBLG 1300

WVLK 590

Lexington, Miss. WXTN 1150
LexInpton, Mo. KLEX (570
Lexington, Nebr. KRVN (010
Lexington, N.C. WBUY 1440
Lexington, Tenn. WDXL (490
Lexinston. Va, WREL (450

KLIB |
Liberal, Kans, KS$CB 1270
Liberty, Ky, WPHN 1560
Liberty, N.Y, WVOS (240
Liberty, Tex. KFAZ 1050
Lihue, Hawall KTOH (490
Lima, Ohio WIMA 1150

WwCIT 940
Lincoln, 11, WPRC 1370
Lincoln, Me. WLKN 1450
Lincoin, Nebr, KFOR 1240

KLIN (400

KLMS (480

KLOL 1530
Lincolnton, N.C. WLON 1050
Linton, Ind. WBTO 1800
Litenfield, 111, WSMI (540
Litchfield. Minn, KLFD 1410
Little Falls, Minn. KLTF 960
Little Falls, N.Y, WLFH 1230
Littiefield. Tex. KZZN 1490
Little Rock, Ark. KARK 820

KALO 1250

KLRA 1010

KOKY 1440

KAAY (090

KVLC 1050
Littleton. Colo. KDKO 1510
Littleton, N. H., WLTN 1400
Live Oak. Fla. WNER (250
Livingston, Mont. KPRK (340
Livingston, Tenn. WLIV 920
Livingston, Tex. KETX (440

KVLL 1220
Lock Haven, Pa, WBPZ 1230
Lockport, N.Y. wUSI 1340
Lodl, Callf. KCVR 1570
Logan, Utah KVNU 610

Rap10-TV EXPERIMENTER



C.L. Ke.

KSTU 300
KLGN 1390
WLOG 1230
wWVOwW 1290
WSAL 1230
KKOK 1410
KLOM 1330
KNEZ 960

WFTG
KFOX 1280
KGE
Longmont, Colo, KLMO 1060
Long Prairie. Minn, KEYL
Longview, Tex. KFRO 1870
KLU
KEDO 140
KBA
Lookout Mtn., Tenn. WFLI 1070
1]

Locatlon

Logan. W.Va.
Logansport. Ind.
Lompoe, Calif.

London. Ky.
Long Beach, Calif.

m
Y]
-3
o

Longview., Wash.

2
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Lorain, Ohi WWIZ 1380
Lorstto. Pa. WWSF 1400
Loris, S.C WLSC 1570

Los Alamos, N.Mox. KRSN 1490
Los Angeles, Calif. KABC 790
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Ga, 1420
Louisville, Ky, 970
790

1080

WINN 1240

WKY 900

WwLOU 1850

WTM 620

Louisville. Miss, WLSM 1270
KLOV 1570

WLUV 1520

KLEA 630

Lowell, Mass, WCAP 980
WLLH (400

Lubbock. Tex. KCBD 1590
KDAV 580

KLBK 1340

KFYO 790

KLLL 1460

KSEL 950

Lucedale, Miss, WHHT 1440
Ludington, Mlch, WKLA (450
Lufkin, Tex, KRBA 1340
KTRE 1420

Lumberton. N.C. WAGR 580
WwWTSB 1340

Luray, Va, WRAA 1330
Lynchburg. Va, WLVA 590
WLLL 930

WDMS 1320

wWwDO 1390

WBRG 1050

Lynn, Mass, WLYN 1860
Lyons. Ga, WBBT 1340
Macomb, (11, WKAI 1510
Macon. Ga, WBML 1240
WCRY 800

wIiBB 1280

WMAZ 940

WNEX 1400

Macon. Miss, WMBC 1400
Madawaska, Me. WSIR (230
Moedera, Calif, KHOT 1250
Madill, Okla, KMAD (550
Madison, Fia, WMAF 1230
Madison. Ga. WYTH 1250
Madison, ind, WORX 1270
Madison, S.D. KIAM (390
Madison. Tenn. WENO 1430
Madison, Wis. WHA 750
WIBA 1810

WISM 1480

WKOW 1070

WMAD (550

Madisonville, Ky, WFMW 730
WTTL 310

Magoe, Miss. WwSJC 790
Magnolia, Ark. KVMA 630
Makawao. Hawaii KNUi 1310
Malden, Mo, CB 1470
Matone, N.Y, WICY 1490
Malvern, Ark, KBOK 1310
Manassas, Va. WPRW 1460
Manati, P,R. WMNT 1560
Manchester. Conn. WINF 1280
Manchester, Ga, WFDR 1370
Manchester, Ky. WWXL (450
Manchester, N.H. WFEA 1870
WGIR 610

WKBR 1250

Manchester, Tenn, WMSR 1320
Manhattan., Kans, KSAC 580
KMAN 1350

Manistee, Mich, WMTE (340
Manistiaue, Mich, WTIQ 1490

OcToBER-NOVEMBER, 1965

Location C.L. Ke.
Manitou Springs. Colo.
M8 1480
Manitowos, Wis, WCUB 980
MT 1240
Mankato. Mina. KYSM i230
KTOE 1420
Manning. 8.C. WYMB 1410
Mansfield, La, KOXI 1360
Mansfield. Ohlo WMAN 1400
WCLW 1570
Maplewood, Minn. WRCR 1010
Maguokets, lowa KMAQ 1320
Marathon. Fla, WFFG 1300
Marianna, Ark. K20T 1460
Marianna, Fla. WTYS 1340
WTOT 980
Marietta, Ga. WFOM 1230
WBIE 1080
Marletta, Ohlo WMOA (490
WBRJ 910
Marine City Mich. WDOG 13590
Marinette. Wis, WMAN
Marion, Als, WIAM 1310
Marion, 11, WGGH 1150
Marion. Ind. WBAT 1400
WMRI 860
Marion, N.C, WBRM (250
Marion, Ohio WMRN 1490
Marlon, 8.C. WATP 1430
Marion, Va. WMEV 1010

WwWOLD 133
Marked Tree. Ark, KPCA 1580
Marksville, La, KAPB 1370
Marlborough, Mass, WSRO 1470
Marquette, Mich. WD 1

Marshall, Mich. WMRR 1540
Marshall, Minn, KMHL 1400
Marshall, Mo, KMMO 1300
Marsh N.C. WMMH 1460
Marshall, Tex, KMHT 1450

KADO 1410
Marshalltown, lowa KFIB 1230
Marshfieid. Wis. WDLB 1450
Martin, Tenn, WCMT (1410

Martinsburg, W.Va. WEP
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Martinsville, Va  WHEE 1370
WM 1450

Marystown, Nfid. Can.
CHC 560
Marysville, Calit. KMYC 1410
Marysville, Kans,. KNDY 1570
Maryville. Tenn., WGAP (400
Mason City, lowa KGLO 1300
KRIB 1480
KSMN 1010
Massona. N.Y. WMSA 1340
WSTS 1050
Massillon, Ohio WwWTIG 980
Matawan, W.Va, WHIC 1360
Mattoon, iII. WLBH 1170
Mauston, Wis. WRIC 1270
Mayaguez. P.R. WAEL 600
WKIB 710
WORA 760
WPRA 990
WTIL 1300
Mayfield, Ky, WNGO 1320
Mayodan,N.C, WMYN 1420
Maysville, Ky. WFTM 1240
McAlestor. Okla. KTMC 1400
KNED 1150
McAllon, Tex., KRIO 910
McCamey, Tex, KAMY 1450
McComb, Miss, WHNY 1250
WAPF 980
McCook, Nebr. KBRL 1300
KWRV i360
MecGehee, Ark. KVSA 1220
McKeesdort. Pa. WEDO 810
WMCK 1360
MeKenzie, Tenn, WHDM 1440
MeKinney, Tex. KMAE 1600
McMinnville, Oreg. KMCM 1260
McMinnville, Tenn. WBMC 960
WAK;( 1230
McPherson, Kans. KNEX 1540
McRae, Ga. WDAX 1410
Mead. Wash, KLFF 1590
Meadville, Pa. WMGW (490
Medford, Mass. WHIL 1430
Medtord, Oreg. KMED (440
KSHA 860
KDOV 1300
KBOY 730
KYJC 1230
Medford. Wis. WIGM 1490
Media. Pa. WXUR @980
Melbourne, Fla, WMMB 1240
Memphis, Tenn, WHBQ 560
WHER 1430
WMC 790
WDIA 1070
WMPS 680
WLOK 1340
WMQM 1480
WREC 600
KWAM 990
Meona, Ark. KENA 1450
Mendota. lil. WGLC 1090

Menominee, Mich, WAGN (340

Menomonle, Wis, WMNE 1360
Merced. Caiif. KYOS 1480
KWIP 1580

Locatlon

Meriden, Conn.
Meridian, Miss.

Merkle, Tex.
Morrill, Wis,
Mesa, Ariz.

Motropolis, I,

Miami. Ariz.
Miaml. Fla.

Miaml!. Okla.

Miam| Beach, Fla,

UN
Michigan City. tnd. WIMS 1420

C.L. Ke.,
WMMW 1470
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Mlddl-nort-Pomeroywohlo

Middlesbore. Ky. WMIK 580
Middletown. Conn, WCNX 1150
Middletown. N.Y. WALL 134
Middietown. Ohic WPFB
Midland. Mich, WMON 1490
Midland, Tex. KCRS S
KIBC 1150
KWEL (440
KABH 1510
Milan, Tenn, WKBI 1600
Miles cl%. Mont, KATL 1840
Miltord. Conn, WFIF 1500
- Milford, Oel, WKSB 9830
Miiford. S, WMRC 1490
Milledgeville, Ga, WMVG 1450
Millen. Ga. WGSR 1570
Millington. Tenn. WGMM 1380
Miilinocket. Me, WMKR 1240
Miliville. N.J. WMVB 1440
Milten, Fla. WEBY 1330
WSERA 1490
Milton., Pa, WMLP 1570
WARC 1380
Milwaukee, Wis, WEMP (250
WFOX 880
WRIT 1340
WISN 1150
WMIL 1290
WOKY 820
WTM}S 820
Minden. La. KASO 1240
Minecla, N.Y. WFYI 1520
Mineolar Tex. KMOO 1510
Mineral Wells, Tex. KORC 1140
Minneapolis. Minn. WCCO 830
WLOL 1330
WMIN 1400
WwWDGY 1130
wWPBC 980
WWTC 1280
KTCR 690
KTIS 900
KUOM 770
KSTP 1500
Minot. N, Dak. KLPM 1390
KHRT 1320
KCIB 910
Mission. Kans, KBEA 1480
Mission. Tex, KIRT 1580
Missoula, Mont. KGVO 1290
KXLL 1450
KQTE 1340
KYSS 910
Mitchell, 8.Dak, KORN 1490
Moab, Utah KURA 1450
Moberly, Mo, KNCM 1230
Mobile, Ala. WUNI 1410
WABB 1480
WGOK 800
WMOO 1550
WTUF 840
WKRG 710
wLiQ 1360
WMOZ 960
Mobridge, 8.0ak, KOLY 1300
Mocksville, N.C, WDSL 1520
Modesto, Calif. KTRB 860
KBEE 870
KFIV 1360
Mojave, Calif. KDOL 1340
Moline, 11I, WQUA 1230
Monahans, Tex. KVKM 1330
Moneks Corner, S. C.
WBER
Monatt. Mo, KRMO 990
Monette, Ark, KBIB 1560
Monmouth, I1l. WRAM 1330
Monroe, Ga. WMRE (480
Monroe, La, KMLB (440
KLIC 1230

Location C.L. Ke.
KNOE 540
Monroe. Mich, WQTE 5
Monroe. N.C. WMAP 1060
Monroe, Wis. WEK2 1260
Monroeville, Ala, WMFC |
Monterey. Calif, KIDD
KMBY 1240
Montevideo, Minn. KDMA 1460
Monte Vista. Colo. KSLV 1240

Montezuma. Ga. WMNZ 1050
Montgomery. Aia, WBAM 740

wCoVv 1170

WAPX 1800

WHHY |

WMGY 800

WRMA 850
Montgomery, W.Va,

WMON 1340
Monticello, Ark. KHBM 1430
Monticello, Fls. WWSO0 1090
Monticello, Ky. WFLW 1360
Montpelier- Barre, Vt.

WSKI 1240
Montrose, Cole. KUBC 580
Montrose, Pa. WPEL 1230
Mooresvill .C. WHIP 1350
Moorhead, Minn, KVOX 1280
Morehead, Ky. WMOR 1330
Morehead City. N.C.

WMBL 740
Morgan Clity. La. KMRC 1430
Morganfieid, Ky, WMSK 1550
Morganton, N.C. WMNC 1430

Morgantown, W.Va, WAJR 1440
WCLG 1300

Morrilton, Ark, KVOM 800
Morris, 111 WwWCSS 1550
Morels. Minn. KMRS 1280
Morristown, N.J. WMTR 1250

Morristown.Tenn. WCRK 1150
WMT

N 1300
Merton, Tex. KRAN 1280
Moseow. |daho KRPL 1400

Moses Lake, Wash. KSEM 1470

Kw1Q 1260
Moss Point, Miss. WACY 1460
Moulton, Ala.
Moultrie. Ga.

MTM 1300
Moundsville, W.Va. WEIF 1370
Mountaln Grove, Mo. KLRS 1360
Mountain Home, Ar

KTLO 1490
Mountain Home, Ida.

KFLI 1240
Mt. Airy. N.C. WPAQ 740

WSYO |
Mt. Carmel, 1ll,  WVMC |
Mt. Clemens, Mich.

WBRB 1430
Mt. Dora, Fla. WVGT 1580
Mt. Holly, N.J. wilZ 1480
Mt. Jackson, Va, WSIG 790
Mt. Kisco, N.Y. WVIP 1310
Mt. Olive. N.C. WDIS 1430
Mt. Pieasant, Mich. WCEN 1150
Mt. Pleasant, Tox, KIMP 960
Mt. Shasta, Calif. KWSO 620
Mt. Sterling, Ky. [}

Mt. Vernon. Ind.
Mt. Vernon, Ky. WRYV
Mt. Vernon. Ohlo WMVO 1300
Mt. Vernon. Wash. KAPS 1470

KBRC 1430

Muleshoe, Tex, KMUL 1380

Mullins. S.C. WIAY 1280

Muncie. Ind. WLBC 1340

WERK 990

Munfordville, Ky, WLOC 1150

Munising, Mich. WMAB 1400
Murfreesboro. N. C.

WWDR 1080

Murfreesboro, Tenn. WGNS 450

WMTS 810

Murphy. N.C. WCVP 600

RK 1820

Murphysboro. I1l.
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Muscatine, lowa KWPC 860
Museie Shoals City, Ala.

WLAY 1450

Muskegon. Mich. WKBZ 850
WKIR 1520

WTYRU 1600

WMUS 1090

Muskogee, Okla, KBIX 1490
KMUS 1380

Myrtie Beach, 8.C. WMYB 1450
WTGR 1520

Nacogdoches. Tex. KEEE 1230
KSFA 860

Nampa. Idaho KFX0 580
KAIN 1840

Nanticoke, Pa, WNAK 730
Napa, Calif. KVON 1440
Naples, Fia, WNOG 1270
Narrows, Va, WNRV 990
Nashua. N.H. oTW 800
WSMN 1580

Nashville, Ark, KBHC 1260
Mashville, Ga, WNGA 1600
113
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Locatlon

Nashville, Tenn.

Nassau, Bahamas
Natchez, Miss,

Natchitoches, La.
Naugatuck, Conn.
Navasota, Tex.

C.L. Ke.

WKDA 1240
WLAC
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+Nebraska City, Nebr.

Needies, Calif.

Neenah, wis.

Nellisville, wis,

Neon., Ky,

Neosho, Mo,

Nevada, Mo,

New Albany. Ind.

New Albany, Miss.
Kk, Del.

Newark, N.Y.
Newark, Ohio

New Bedford, Mass.

New Bern. N.C.

Newberry, S.C.
New Boston, Ohio

New Braunfels, Tex.
New Britain, Conn.

New Brunswick, N.

Nowburgh, N.Y,

Newburyport, Mass. W

New Castle, Ind.
New Castle, Pa,
Neweastie, Wyo,
New City, N. Y.
New Haven, Conn.

New (beria, La.
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New Kensington, Pa,

New London, Conn. W
New Martinsville, w.

Newnan, Ga.
New Orleans, La.

Newport, Ark.
Newport, N.H.
Newport, Ores.
Newport, R.I.
Newport, Tenn,
Newport, Vt,
Newport News, Va,

Newport Richey, F

New Richmond, wis.
w

New Roads, La.
New Rochelle, N.Y

Newton, lowa
Nowton. Kans.
Newton, Miss.
Newton, N.J,
Newton. N.C.
New Uim. Minn.
New York, N.Y.
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New Smyrna Beach,
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Fla.

880
WEVD 1330

Location C.L. Ke
WHN (050
WHOM 1480
WINS 1010
WLIB 1190
WMCA 570
WNBC 660
WNEW 1130
WNYC 830
WOR 710
v WPOW (330
0 WAQXR 1560
Nlagara Falls. N.Y.WHLO (270
L 1440
Niceville. Valparaiso, Fla.
NSM (340
Nicholasville, Ky, WNVL 1250
Niles. Mich, WNIL 1290
Niles, Ohio WNIO 1540
Nogales, Ariz. KNOG 1340
Nome, Alaska KICY 850
Norfolk, Nebr. WIAG 780
Norfolk, Va, WTAR 790
WCMS 1050
WNOR 1230
WRAP 850
Normal, (il WIOK 1440
Norman, Okla. WNAO 640
KNOR 1400
Norristown, Pa.  WNAR 1110
N. Adams. Mass. WMNB 1230
N. Atlanta, tia, WATY 680
N. Augusta, 8.C. WGUS 1380
WFNL 1600
WTHB 1550
North Bend, Oreg. KFIR 1840
North Charleston, S.C.
WNCG 910
Northampton, Mass,
HMP 1400
Northfield, Minn, WCAL 770
N. Littie Rock, Ark. KDXE 1380
KXLR 1150
North Platte. Nebr. KILT 970
KNOP 1410
KODY 1240

No. Syracuse, N.Y. WS0Q 1220
N. Vernon, Ind. WOCH 1480

Northwestern, (nd. WNWI (080
No. Wilkesboro, N.C.
WKBC 810

Norton. Kans.

iz
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Norton. Va.
WNLK 1350
WICH 1310
WCHN 970
KREH 900
KEYD 1220
KwCL 1280
Oak Hill. w.va, WOAY 860
Oakiand, Calif, KEwWSB 910
KABL 960
KDIA 1310
Oakland. Md. WMSG 1050
Qakland Park, Fia. WiIXX 1520
Oak Park, 111, WOPA 1490
Oak Ridge, Tenn, WATO )280
Qcala, Fla. WMOP 9800
WTMC 1290
WKOS 1370
Ocean City, Md. WETT 1580
Ocean City. Somers Pt., N.J.
SLT 1520
Ocoanlake, Oreg. KBCH (380
Oceanside, Calif, KUOE 1320
Ocilla, Ga. wSIZ 1380
Odessa, Tex. KECK 920
KOSA 1230
KOYL 1310
KRIG (410
Oclwein, lowa KOEL 9.
Ogallala, Nebr, KOGA 930
Ogden, Utah KLO 1430
KANN 1250
KSVN 730
KVOG 1490
Ogdensburg, N.Y WSLB (400
0il City, Pa. WKRZ 1340
Okeechobes, Fla. WOKC 1570
Okla. City, Okla. KBYE 890
KLPR 1140
KOCY 1340
KOMA {520
KTOK 1000
KJEM 800
WKY 930
Okmulgee, Okla. KOKL 1240
01d Saybrook, Conn. WLIS 1420
Olean, N.Y, WMNS 1360
WHDL 1450
WVLN 740
KGY 1240
KITN 920
KBON 1490
KFAB 1110
KOIL 1290
K000 1420
KOWH 660
wow 590
Omak, wash. KOMW 6
Oneida, N.Y. WMCR 1600
Uneida, Tenn. WBNT 1310
0'Nelli, Nebr, KBRX 1350

Location C.L. Ke.
Oneonta, Ala, WCRL 1570
Oneonta, N.Y, wDOoS 7%
Ontario, Calif. KASK 1510
Ontario, O KSRV 1380
Opelika, Ala, WPHO 1400
Opelousas, La, KSLO 1230
Opp, Ala. WAMI 860
Opportunity, wash. KZUN 680
Orange, Mass, WCAT 1380
Orange, Tex. KOGT 1600
Orange, Va. WIMA 1340
Orangeburg, 8.C. wDIX (150

WORG 1580

WTND 920
Orange Park, Fla. WAYR 550
Oregon City, Orse. KYMN (520
Orlando, Fia. wWDBO 580

WHOO 990

WHIY 1270

WLOF 950

WKIS 740
Ormond Beh., Fls. WQXQ 1380
Orofino, idaho KLER 950
Oroville, Calif. KAOR 1340
Ortonville, Minn, KDI0 1350
Osage Beh., Mo. KRMS 1150
Osceola, Ark. KOSE 860
Oshkosh, Wis. WOSH 1490
Oskaloosa, jowa KBOE 740
Oswego, N.Y, WSGO 1440
Othello. Wash, KRSC 1400
Ostego, Mich, WAOP 980
Ottawa, 0. WCMY 1430
Ottawa. Kans. KOFO 1220
Ottumwa. lowa KBIZ 1240

KLEE 1480
Owatonna, Minn, KRFO 1390
Owego, N.Y. WEBO 1330
Owensboro, Ky, WOMI 1480

WVJS 1420
Owosso, Mich. WOAP (1080
Oxford, Miss, WSUH 1420
Oxford, N.C. WOXF 1340
Oxnard, Calif. KOXR 910
Ozark, Ala. WOZK 900
Paducah, Ky, WDXR 1560

WKYX 570

WPAD 1450
Page, Ariz. KPGE 1340
Painesville, Ohle WPVL 1460
Paintsville, Ky. WSIP 1490
Palatka, Fla, WWPF 1260

wsUuZ 800
Palestine, Tex. KNET 1450
Palm Beh., Fia. WwWaxT 1340
Paim Sprgs.. Calif. KCMJ 1010

KDES 920

KPAL 1450
Paimdale, Cailf. KUTY 1470
Palo Alto, Calif, KIBE 1220
Pampa, Tex. KPDN 1340
P City, Fl '&“D’I‘.’l; lggs

anama . Fla.
WPCF 1430

WTHR (1480

WSCM 1290
Paoli, Ind. WVAK 1560
Paradise, Calif. KNGL 930
Paragould, Ark. KDRS 1490
Paris. Ark. KCCL 1460
Paris, I, WPRS 1440
Paris, Ky. WKLX 1440
Paris, Tenn, WTPR 710
Paris, Tex. KPLT 1490

KFTV 1250
Parkersburg, W.vVa. WCEF 1050

WPAR 1450

WTAP 1230
Park Falls, Wis, WPFP 1450
Park Ramds, Minn.

KPRM (240

Parsons, Kans, KLKC 154
Pasadena, Cal.

Pasadena, Tex,
KIKK 65
Pascagoula.Moss Point, Miss,
WPMP (580
Pasco, Wash, KORD 910
KGRS 1340
Paso Robles, Calif. KPRL (230
Patchogue, L.I., N.Y.
WALK 1370
WPAC 1580
Paterson, N.J. WPAT 930
Pauls Valley, Okia. KVLH 1470
Pawhuska, Okia. KOSG (1500
Pawtucket, R.I. WXTR 550
Pearsall, Tex.
Pecos, Tex.

Peekskill, N.Y. WLNA 1420
Pekin. 1011, WSIV 1140
Pell City, Ala, WFHK 1430
Pendiston, Oreg. KTiX 1240
KUMA 1290
Pennington Gap, Va,
WSwYV 1570
Pensacola, Fla, WBOP 980
WBSR 1540
WMEL 610

Location C.L. Ke.
WNVY 1230

WCOA 1370

Peoria, lil, WAAP (350
WMBD 1470

WIRL 1290

WPEO 1020

Perry, Fla, WPRY 1400
WGKR 1310

Perry, Ga. WPGA 980
Perry, lowa KDLS 1810
Perryton, Tex, KEYE 1400
Peru, Ind. WARU 1600
Petaluma. Calif, KTOB 1490
Patersburg, Va, WSSV 1240
Petoskey, Mish. WMBN (840
Phenix City, Ala. WPNX 1460
Philadelphia, Miss, WHOC 1490
Philadeiphia, Pa. WCAU 1210
WDAS 1480

WFIL 560

WFLN 9500

WHAT 1340

WIBG 990

Phllirlhuu. Pa.
PhllI r:hurl. Kans.
Phoentx, Arlz,
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Phoenix City, Ala.
Piedmont, Ala,

z >

£

&
AxoOX 2

N

g

Pierre, 8.Dak, KGFX §30
KCCR 1240
Pikeville, Ky, wWLSI 900
WPKE 1240
Pine Biuff, Ark, KCLA 1400
KADL 1270
KOTN (490
KCAT 1530
KPBA 1590
Pine City, Minn. WCMP 1350
Pinellas Park, Fla. WFS0 570
Pineville, Ky, WMLF 1230
Pineville, W.Va. WWYO0 970
Pipestons, Minn. KLOH 1050
Piqua, Ohilo WPTW 1570
Pittsburg, Calif, KKIS 990
Pittsburg, Kans. KOAM 860
KSEK 1340
Pittsburgh, Pa, KD KA 1020
Kav 1410
WAMO 860
WIAS 1320
WPIT 730
WRYT 1250
WEEP 1080
WWSW 970
Pittsfield, 111, WBBA 1580
Pittsfield, Mass, WBEC 1420
WBRK 1340
Pittston, Pa. WPTS |540
Plainfieid, N.J. WERA 1590
Plainview, Tex, KVOP 1400
Plant City, Fia, WPLA 910
Platteville, wis, WSWW 1590
Plattsburg, N.Y. WEAV 960
WIRY 1840
Pleasanton, Tex. KBOP 1380
Pleasantville, N.J. WOND 1400
Plymouth, ind. WTCA 1050
Plymouth, Mass. WPLM 1390
Plymouth, N.C. WPNC 1470
Plymouth, N.H. WPNH 1300
Plymouth, Wis, WPLY 1420
Pocahontas, Ark, KPOC 1420
Pocatello, Idaho KSE) 930
KWIK 1240
KSNN 1290
Pocomoke City, Md. WOMYV 540
Pomona. Calif, KWOwW 1600
KKAR 1220

Pompton Lakes, N. J,
WKER 1500

Pompano Beach, Fla.
WLOD 980
WRBD 1470
Ponea City, Okla. wBB2Z 1230
Ponce, P.R. PRP 9810
WEUC 1420
WPAB 550
WLEO 1170
wI80 1260
Pontiae, (10, WJBG 1080
Pontiac, Mich. WPON 1460
Pontotos, Miss. WSEL 1440
Pooli. ind. WVAK 1560
Poplar Bluff, Mo. KWOC 930
KLID (340
Poplarville, Miss. WRPM 1530

Rap10-TV EXPERIMENTER



C.L. Ke.

WWML 1470

WPDR 1350

KMIS 1050

Portales. N.Mex. KENM 1450

Port Angeles, Wash. I'(“AJI"‘Y 1000

Port Arthur, Tex. KOLE 1340
KPA

Porterville, Calif. KTIP 1450
Port Huonnma.c-lll.xafY :520

Location

Port Huron, Mich. S 1450
TH 1380
Port Jervis. N.Y. WDLC 1490
Port Lavaca, Tex, KGUL 1560
Portland, ind. WPGW 1440
Portland, Mains WCSH 970
GAN 560
wLOB 1310
WPOR 1490
Portland, Oreg. KBPS 1450
KBEV 1010
KLIQ 1290
KEX 1190
KGW 620
KOIN
KPAM 1410
Q 800
KPOJ 1330
KwJJ 1080
KXL 750
Port Neches, Tex. KPNG 1150
Pertsmouth, N.H, WBBX 1380
WHEB 750
Portsmouth, Dhio WPAY 1400
WNXT 1260
Portsmouth, Va. WHIH 1400
WPMH 1010
WAVY 1350
Port Washington, Wis,
WGLB 1560
Post, Tex, KPOS 1370
Poteau, Okla. KLCO 1280
Potomac-Cabin John, Md.
WXLN 950
Potosl, Mo. KYRD (280
Potsdam. N.Y. WPDM 1470
Pottstown. Pa. WPAZ 1370
Pottsville, Pa. WPAM 1450
WPPA 1360
Poughkeepsio, N.Y. WEOK 1390
WKIP 1450
Powell, Wyo. KPOW 1260
Poynette, Wis. WIBU 1240
Prairie du Chien, Wis.
WPRE 980
Pratt, Kan. KWNS 1290
Prescott, Ariz. KYCA 1490
KENT 1340
KNOT 1450
Prescott, Ark. KTPA 1370
Presque Isle, Me. WAGM 950
WEGP 1390
Preston, Idaho KPST 1340
Prestonsburg, Ky. WPRT 960
wDOC 1310
Prices, Utah KOAL 1230
Prichard, Ala, WSIM 1270
Prince Albert, Sask. CKBI 900
Princeton, III. WZOE 1490
Princeton, Ind. WRAY 1250
Princeton, Ky. WPKY 1580
Princeton, N.J. WHWH 1350
Princeton. W.Va. WLDH 1490
Prineville. Orea. KRCO 690
Prosser, Wash. KARY 1310
Providence. R.I. WEAN 790
WHIM 1110
WICE 1290
WIAR 920
WLKW 990
WPRO 630
WRIB 1220
Provo, Utah KIXX 1400
KEYY 1450
KDVD 860
Pryor, Dkia, KOLS 1570
Pueblo. Colo. KDZA 1230
KAP! 690
KCSJ 590
KFEL 970
Pusble, Colo. KKAM 1350
KPUB 1480
Pulaski, Tenn. WKSR 1420
Pulaski, Va. WPUV 1580
Puliman, Wash KWSC 1250
KOFE 1150
Punta Gorda, Fla. WCCF 1580
Punxsutawney, Pa, WPME 1540
Putnam, Conn. WINY 1350
Puyallup, Wash. KPUY 1450
Quanah, Tex. KOLJ 1150
Quantico, Va. WwaVvA 1530
Quiney. Calif. KQCY 500
Quiney, Fia. WCNH 1230
Quiney. 1. WGEM 1440
TAD 830
Quincy, Mass. WJDA 1300
Quiney. Wash. KPDR 1370
Quitman, Ga. SFB |
Racine, Wis. WRAC 1460
WRIN 1400
Radford, Va. WRAD 1460
Raeford, N.C. WSHB 1400

OcTOBER-NOVEMBER, 1965

Locatlon

Raleigh. N.C.

Ralls, Tex.
Rantoul, 11,
Rapid Clty. 8.Dak.

Raton, N.Mex.

Ravenswood. W.Va.

Rawlins, Wyo.
Raymond, Wash.
Raymondville, Tex,
Rayville, La.

di Pa.

Redding, Callf.

Red Blufl, Calif.
Redfield, S.Dak.
Radlands, Calif,
Red Lion, Pa,
Red Lodge, Mont.
Redmond, Oreg.
Red Wing, Minn,

Redwood Fails, Minn.

Reedsburg, Wis.
Reedsport, Oreg,
Reidsville. N.C.

Remsen, N.Y,
Reno. Nev.

Rensselaor, Ind.
Rensselaer, N.Y.
Renton, Wash.
Rexburg, Idaho
Rhinelander, Wis.
Rice Lake, Wis.
Richfleid. Utah
Richland, Wash,
hland, Wis.

hlands, Va.

h d, Ind.

h d, Ky.
Riechmond, Va.

Richwood, W.Va,
Ridgecrest, Calif.

Ridgeland, S.C.
Rio Pledras, P.R.

Ripley, Miss.
Ripley. Tenn.
Ripon, Wis.
Riverhoad, N.Y.

Riverside, Callf.

Riverton, Wyo,
Riviera Beach, Fla.
Roanoke, Ala.
Roanoke, Va.
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Roanoke Rapids. N.C.
Roaring Spras.. Pa.

Roberval, Que.
Robinson. 111,
Robstown, Tex.
Rochester, Minn.

Rochester, Minn.

Rochester, N.H.
Rochester, N.Y.

Roekford. 111,

Roekford, Mich.
Rock Hill, S.C.
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WRHI 1340
WTYC 1150

Location C.L. Ke.
Rockingham, N.C. WAYN 900
Rock istand. 100, WHBF 1270
Rockland, Malne WRKD 1450
Rockmart, Ga. WPLK 1220
Rock Springs, Wyo. KVRS 1360
Rocekville, Md. WINX 1600
Rockwood,Tenn. WRKH 580
Roeky Ford, Colo, KAVI 1320
Roeky Mount, N.C. WCEC 810

WEED 1390

WRMT 1490

WKWS 1290

Rocky Mount, Va.

wYT
Rogers, Ark. KAMO 1390
Rogers City, Miech. WHAK 960
Rogersville. Tenn. WRGS 1370
Rolla, Mo. KCLU 1590
KTTR 1490
Rome, Ga. WLAQ 1410
\/IYN 1360
WRGA 1470
WROM 710
Rome, N.Y. WKAL 1450
WRNY 1350
Ronceverte, W.Va. WRON 1400
Roseau. Minn. KRwWB 1410
Roseburg, Oreg. KRNR 1490
KQGEN 1240
KRXL 1250
KYES 950
Rosenberg. Tex. KFRD 980
Roservelt, N.M, KRDD 1320
Rossville, Ga. WRIP 980
Roswell, N.Mex. KRSY 1230
KGFL 1430
KBIM 910
KRDD 1320
KRIK 960
Roxboro, N.C, WRXO 1430
Royal Oak, Mich. WEXL 1340
Rugby, N. Dak. KGCA 1450
Ruidoso, N.Mex. KRRR 1340
Rumford, Me. WRUM 790
Rupert, |daho KAYT 970
Rushton, La KRUS 1490
Rusk, Texas KTLU 1580
Russell, Kans, KRSL 990
Russeliville, Ala. WWWR 920
Russellville, Ark. KXRJ 1490
Russellville, Ky. WRUS 610
Rutland, Vt. WHWB 1000
wSYB 1380
Sacramento, Calift. KCRA 1320
KFBK 1530
KGMS 1380
KJAY 1430
KRAK 1140
KROY 1240
KXDA 1470
Safford. Ariz. KGLU 1480
KATO 1230
Sag Harbor, N.Y. WLNG 1600
Saginaw, Mich, WKNX 1210
WSAM 1400
WSGW 790
St. Albans, Vt. WWSR 1420
St. Albans, W.Va, WKLC 1300
St. Augustine, Fla. WFOY 1240
WETH 1420
St. Charles, Mo. KADY 1460
St. Cloud, Minn. KFAM 1450
WION 1240
Ste. Genevieve. Mo, KSGM 1340
St. George, S.C waQiz 1300
St. George, Utah KDXU 1450
St. Helen, Mich. WMIC 1590
St. Helens, Oreq. KOHI 1600
8t. Johns, Mich. wWJUD 1580
§t. Johnsbury, Vt. WTWN 1340
St. Joseph, Mich. WSJIM 1400
St. Joseph.Benton Harbor,
Mich, WHFB 1060
8t. Josooh, Mo, KFEQ 680
KKJO 1550
KUSN 1270
8t. Louis. Mo. KATZ 1600
KMOX 1120
KSD 550
KSTL 690
KWK 1380
KXDK 630
WEW 770
WIL 1430
KXEN 1010
St. Louis Park. Minn.
KRSI 950
S§t. Mary's, Pa. WKBI 1400
$t, Paul, Minn. KSTP 1500
KDwB 630
WMIN 1400
wCCO 830
St. Peter, Minn. KRBI 1310
St. Petersburs, Fla. WPIN 680
WSUN 620
WLCY 1380
8t. Petersburg Beach, Fla.
WILZ 1590
Saiamanea, N.Y. WGGO 1590
Salem, lil, WwJBD 1350
alem, ind. WSLM 1220
Salem. Mass. WESX 1230
Salem, Mo. KSMO 1840
Saiem, N. J. wlIC 1510

C.L. Kc.

WSOM 600
KSLM 1380
KAPT 1220
KBZY 1490
KGAY 1430
Salem. Va. WBLU 1480
Salida, Cole. KVRH |
Salina, Kans, KSAL 1150
FRM 550
KISi 910
KDON 1460
KSBw 1380
KCTY 980. 1000
woiB I2990

Location

Salem. 0.
Salem, Oreg.

b3

Salinas, Callf.
Salinas, Calif.
Saline, Mich.
Salisbury, Md.
Sallsbury, N.C.
Salmon, Idaho

Salt Lake City, Utah
KALL 910

KWHO 880
San Angsle, Tex,

K
K
K
San Antonio, Tex. %
K
K
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San Bernardino, Cal
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Sandersville. Ga,
San Diego, Calif.
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Sandpoint, Idaho
Sand Sprlna, Okla. KTOW 1340
Sandusky, Ohio WLEC

an Fernando, Calif. KGIL 1260
Sanford, Fla. WTRR 1400
Sanford, Me. WSME
Sanford, N.C. WEYE

ww

) GP 1050
San Francisco. Calif.

KFRC &10

KCBS 740

KFAX 1100

KGO 810

San Gabriel. Cal.
San German, P. R. WRIJS 1060

Sanitobia, Miss. WSAO 1550
San Jose, Calif. KLOK 1170
1V 1590
KEEN 1370
KXRX 1500
San Juan, P.R. WAPA 680
WHDA 870
WIAC 740
WIPR 840
WKAQ 580
WKVM 810
WKYN 630
WITA 1140

San Luis Obispo. Calif.
KATY 1340
KSLY 1400
KVEC 920
San Marcos, Tex. KCNY 1470
San Mateo, Callf. KOFY 1050
San Rafael, Calif. KTIM 1510
San Saba, Tex. KBAL 1410

San Scbastion, P.R,

WFBA 1460
Santa Ana, Callf. KWIZ 1480
Santa Barbara, Cal. KDB 1490
KGUD 990
KIST 1340
KTMS 1250
KACL 1290
Santa Ciara, Cailf. KGBA 1430
Santa Cruz, Calif. KSCO 1080
Santa Fe, N.Mex. KTRC 1400
KVSF 1260
Santa Maria, Cal. KCOY 1400
KHER 1600
115



RADIE
LOG

Location C.L. Ke.
KSMA 1240

KSEE 1480

Santa Monlea, Cal. KDAY 580
Santa Paula, Calif. KSPA 1400
Santa Rosa, Calif. KSRO 1350
KHUM 1580

KVRE 1460

KJAX 1150

Santa Rosa. N.Mex. KSYX 1420

Sapulpa, Okia, KREK 1550
Saranac Lake, N.Y. WNBZ (240
Sarasota, Fla. WKXY 930
WSAF 1220
WSPB 1450
WYND 1280
Saratoga, N.Y. WSPN 900

Saratoga Springs, N.Y.

Al 800
Sauk Rapids, Minn.
WVAL 800
Sauit Ste. Marie, Mich.

0 1230
Savannah, Ga. wBYG 1450
EAS 900
WSAV 630
WSGA 1400
WTOC 1290
0 WSOK 1230
Savannah, Tenn. WORM (010
Sayre. Pa. WATS 960
Sehefleld, Ala, WSHF 1290
Schenectady, N.Y. WGY 810
WSNY 1240
Seotland Neck, N.C. WYAL 1280
Seott City, Kans. KFLA 1350
Seottsbluff. Nebr. KNEB 960
KOLT 1320
Seottsbore, Ala, WCRI 1050
WROS 1330
Scottsdale, Ariz.  KDOT 1440
Seottsville, Ky. WLCK 1250
Seranten, Pa, WARM 590
WEIL 630
waBl 910
WICK 1400
WSCR 1320
wSUX 1280
KwCB 1300
KSRG 730
KAYO 1150
KIXi 910
KING 1090
KIRO 710
KIiR 950
KOL 1300
KOMD 1000
KETO (590
KTw 1250
KVI 570
KXA 770
KBLE 1050
Sebring, Fla, WwJICM 960
WSEB 1340
Sedalia, Mo, KDRO (340
KSI1S 1050
Seguin, Tex, KWED 1580
Seima, Ala. WGWC 1340
WHBB 1480
Selma, N. C. WBZB 1510
Seminole, Tex. KTFO 1250
Senatobla, Miss. WSAO 1550
Seneca Township, S.C.
WSNW 1150
Sevierville, Tenn. WSEV 930
KIBH 950
WICD 1890
§ KSEY 1230
§ KSMM 1530
: WVCB 1410
Sha WISL 1480
Shamrock, Tex. KBYP 1580
Sharen, Pa, WPIC 79
Shawano, Wis. WTCH 96
Shawnes, Okia. KGFF 145
Sheboygan, Wis. WHBL 133
WKTS 95
Shefeld. Ala, WSHF 1290
Shelby. Mont. KSEN 1150
Sh: WOHS 730
WADA 1390
Shelbyville, 1nd. WSVL 1520
Shelbyville, Ky. WCND 94
Shelbyville, Tenn. WHAL 140!
WLIJ 158
Sheidon. lowa KIWA |55
Shelton. Wash. KMAS 1280
Shenandoah, lowa KMA 960
KFNF 920
Shenandoah, Pa. WMBT 1530

116

Location C.L. Ke.
Sheridan, Wys. KWYO 1410
KROE 930
Sherman, Tex. KRRV 910
KTXO0 1500
Shippensburg, Pa, WSHP 1480
Show Low, Ariz. KVWM 970
Shreveport, La, KANB 1300
KBCL 1220
KEEL 710
KOKA 1550
KIOE 1480
KCi) 980
KRMD 1340
KWKH 130
Sidney, Mont. KGCX 1480
Sidney, Nebr, KSID 1340
Sidney, 0. WMVR 1080
Sierra Vista, Arlz. KHFH 1420
Sikeston, Mo, KSIM 1400
KMPL 1520
Siler City, N.C, WNCA 1570
Siloam Sprgs., Ark. KUQA 1290
Silsbee, Tex. KKAS 1300
Silver City, N.Mex. KSIL 1340
Silver Sprgs., Md, WAMR (050
Simeoe, Ont. CFRS 1560
Sinton, Tex, KTOD 1590
Sioux City, lowa KSCJj 1360
KMNS 620
KTRI 147!
Sloux Fails, S.Dak. KISD 123
KELO 132
KNWC 127
KS0O0 1140
Sitka, Alaska KIiFwW 230
KSEW 1400
Skowhegan, Maine WGHM 1150
Slaton, Tex. KCAS 1050
Slidell. La. WBGS |56
Smithfeld, N.C, WMPM 127
mithville, Tenn. WILE 148(
Smyrna, Ga. WYNX (55
nyder, Teox, KSNY 145
Socorro, N.Mex. KSRC 129
Soda Sprgs., ldahe KBRV 34
Soivay, N.Y. WQSR (321
Somerset, Ky. WSFC 1240
WTLO (480
Somerset. Pa. WwWVSC 990
Sonora. Calif. KVML 1450
Sonora. Tex. KCKG 1240
So. Bend. Ind. WNDU 1490
WIVA 1580
WSBT 960
Southbridge, Mass. WESQO 970
So. Boston, WHLF 1400

Va.
Southern Pines, N.C.WEEB 990
South Charleston, W. Va.
WROS 1410
South Daytona Beach. Fla.
w 5390

ELE |
So. Gastonia. N.C, WGAS 1420
So. Haven, Mieh. WJOR 940
So. Knoxville, Tenn. WSKT 1580
So, Paris, Me. WKTQ 1450
‘So. Pittsburg, Tenn. WEPG 910
So. St. Paul, Minn.

KDWB 630
So. Williamsport, Pa.
MPT 1450
Spanish Fork, Utah KON 1480
Sparks, Nev. KBUB 1270
Sparta, iil. WHCO (230
Sparta, Tenn. WSMT 1050
Sparta, Wis, WKL)
wCow 1290
Spartanburg, S.C. WHCQ 1400
WDRD 910
WSPA 950
Spencer. lowa KICD 1240
Spencer, W.Va, WSP2Z 1400
Spokane, Wash. KGA 1510
KDNC 1440
KSPO 1230
KPEG (8
KHQ 590
KNEW 790
KREM 970
KXLY 920
KCFA 1330
KUDY 1280
Springdale, Ark. KBRS 1340
Springfield, 101, WCVS 1450
WMAY 970
WTAX 1240
Springfield, Mass, WHYN 560
WMAS 1450
WSPR 1270
Seringfield, Mo, KGBX 1260
KICK 1340
KTTS 1400
KWTO 560
Soringfield, Ohlo  WIZE 1340
WBLY 1600
Springfield-Eugene, Ore.
KEED 1120
Springfield, Tenn, WDBL 1590
Springfield, Vt, WCFR 1480
Springhill. La KBSF 1460
Spring Lake. N, C.
WFBS 450
Spring Valley, N.Y.
WRRC 1300

Locatlon

Spruce Pine, N.C.
Stamford, Conn.
Stamford, Tex.
Stanford, Ky,
Starke, Fla.
Starkville, Miss.
State Collegs, Pa,

Statesbore, Ga.
Statesville. N.C.

Staunten, va.

Stephenville, Tox.
Sterling. Colo.

Sterling, 111,
Steubenviile, Ohio

Stiliwater. Minn,
Stillwater, Okla.
Stockton. Caiif,

Storm Lakse, lowa
Streator, (11,
Stroudsburg, Pa.

a,
Sturgeon Bay, Wis.
Sturgis, Mich.
3turgis, §
Stuttgart. A
Suffolk, Va.
Sullivan, iInd.

Sulphur, La.

Suiphur s,;lras.. Tex.

Summerville. Ga.
Summerviile, 8.C.
Sumter, S,C.

Sunbury. Pa,
Sunnyside. Wash.
Sun Valley, Ida.
Superior. Nebr.
Superior, Wlis.

Susanville, Calif.
Sutton. W. Va.
Swainsboro, Ga.
Sweetwater, Tenn,
Sweetwater, Tex,
Sylacauga, Ala,

Sylva. N.C.
Sylvania, Ga.
Sylvester, Ga.
Syracuse, N.Y.

Tabor City. N.C.
Tacoma, Wash,

Taft. Calif.
Tahlequah. Okla,

Tahoe Valley, Calif.

Talladega, Ala.

Tallahassee. Fla.

Tallassee, Ala,
Tallulah, La,
Tampa, Fla,

Taos, N. Mex.
Tarbom. N.C.

Tarpo® Springs, Fla.

Tasley, Va.
Taunton, Mass,
Tawas City. Mich.
Taylor. Tex.
Taylorsville, N. C.
Taylorville. 101,
Tazewsll. Tenn.
Tell City. Ind.
Tempe, Ariz.

Temple, Tex.
Terre Haute, Ind.

Terrell, Tex.
Terrytown, Nebr,
Texarkana, Ark.

Stevens Point, Wis.

C.L. Ke.

WTOE 1470
WSTC 1400
KDWT 1400
WRSL 1520

WMA) 1450
WRSC 1390
WWNS 1240
WSIC 1400
w 5.
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WTIM 1410
WNTT 1250
WTCJ 1230
KUPD 1060
KYND 1580
KTEM 1400
WBOW 1230
WAAC 1300
WTHI 1480
KTER 1570
KEYR 690
KOSY 790

Locatlon C.L. Ke.
Texarkana, Tex. KCMC 740
KATQ 940
KTFS 1400
Texas City, Tox. KTLW 920
Thayer, Mo, KALM 1290
The Dalles, Oreg. KODL 1440
KACI 1300
Thermopolis, Wyo, KRTR 1490
KTHE 1240

Thief River Falls. Minn.
KTRF 1230
Thibodaux, La. KTIB 680
Thomaston, Ga, WSFT 1220
WTGA 1590
THN 1500
Thomasviile, Ala. W)DB 630
Thomasviile, Ga. WPAX 1240
LD 730

w
Thomasville, N.C. WTNC 790
Thomson, Ga. WTWA 1240
Three Rivers, Mich.

LKM 1510

Ticonderoga, N.Y. WIPS 1250
TiMn, Ohlo WTTF 1600
Tifton. Ga. WTIF 1340
WWGS 1430

Tiliamook. Oreg. KTIL 1590

Titusville, Fla, WRMF 1050
Tilusville, Pa, wT
Toceoa, Ga. whET 1420

Toledo, Ohlo WOHO 1470
WSPD 1370

WTOD 1560

WCWA 1230

WTTO 1520

Toledo, Oreg. KTDD 1280
Tolleson, Ariz. KRDS 1190
Tomah, Wis. WTMB 1460
Tompkinsville, Ky. WTKY 1370
Tooele. Utah KDYL 990
Topeka. Kans, wIiBW 580
KEWI 1440

WREN 1250

KTOP 1490

Toppenish, Wash, KENE 1490
Torrington. Conn. WTOR 610
Torrington. Wyo. KGOS 1490
Towanda, Pa, WTTC (550
Towson, Md. WAQE 1570
Trail, B.C CJAT 610

Traveiers Rest. S.C.
5380

WBBR |
Traverse City, Mleh. WTCM 1400
WCCW (310

Trenton, Mo, KTTN 1600
Trenton, N.J, WAAT 1300
WwWBUD 1260
TTM 920
Trinidad, Colo, KCRT 1240
Troy, Ala. WTBF 970
Troy. N.Y. WHAZ 1330
WTRY 9
WXKW |
Troy. N. C. WIJRM 1390
Truckee, Calif. KHOE 1400
Trumann, Ark. KTMN 13530

Truth or Conseaueneces,
New Mexico KCHS 1400

Tryon, N.C. WTYN 1550

Tueson, Arlz. KTUC 1400

KXEW 1800

KAIR 1490

KCEE 790

KTAN 3580

KCUB 1290

KEVT 690

KHOS 840

KMOP 1330

KFIF 1550

KTKT 990

KOLD 1450

Tueumearl, N.Mex, KTNM 1400

Tulare, Calif. RCOK 1270

KGEN 1370

Tulia, Tex. KTUE 1260

Tullahoma, Tenn. WIIG 740

Tuisa, Okla. KAKC 970

KOME 1300

KRMG 740

KELI 1430

KvO0o 1170

KFMJ 1050

Tupelo, Miss. WELO 580

WTUP 1490

Turlock. Callf. KCEY 1390

Tusealoosa, Ala. WJRD 1150

WACT 1420

WNPT 1280

wWTUG 790

WTBC 1230

Tuscumbla. Ala. WVNA (590

. WRCK 1410

Tuskegee. Ala, WABT 580
Twenty-Nine Palms, Calif.

KODHI 1250

Twin Falls, Idaho  KTFI 1270

KLIX (310

KEEP 1450

Two Rivers, wis. WTRW 1590

Tyler, Tex. KDOK 1330

KGIB 1490

KTBB 600
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Location C.L. Ke. Location C.L. Kec. | Location C.L. Kec. | Location C.L. Ke.
KZEY 690 Warner Robbins, Ga. West Chester, Pa. WCHE (520 Winchester, Ky, WWKY {380
Tyrone, Pa, WTRN (340 WRPB 1350 West Covina, Cal. KGRB 900 Winchester, Toan, WCDT 1340
Uhrichsviile. Ohio WUND 1540 Warren, Ark. KWRF 860 W. Frankfort, (Il. WFRX 1300 Winchester, Va. WINC 1400
WBTC 1540 Warren. Ohlo WHHH 1440 W. Hartford. Conn. WHPL 610
Ukiah. Calif. KUKI 1400 Warren. Pa. WNAE 1810 T 1550 Windber, Pa, WWBR (330
KMSL 1250 Warrensburg. Mo, KOKO 1450 West Jefterson, N.C. Windemers. Fla, wXIVv 1480
Ulysses, Kan. KULY 1420 Warrenton. Mo. KWRE 730 WKSK 1600 Winder. Ga. WIMO 1300
Union, S.C. WBCU 1460 Warrenton. Va. WEER 1250 W, Liberty, Ky. WLKS 1450 Windom, Minn. KOOM 1580
Union City, Tenn. WENK 1240 WKCW 1420 West Looma, Cal. KGRB 900 Windsor, Conn. WSOR 1480
Uniontown, Pa,  WMBS 590 Warsaw, Ind. WRSW 1480 W. Memphis, Ark. KSUD 730 Winfield, Ala. WEZQ 1300
Urbana, I, WILL 580 Warsaw, Va. WNNT 690 W. Monroe. La, KUZN (810 Winfield. Kan, KNIC 1550
WKIO 1580 Warwick-E.Greenwich, R.I. W, Palm Beach, Fla, Winnemueea, Nev. KWNA 1400
Utica, N.Y. WIBX 950 WYNG 1590 WEAT 850 Winnfield KvCL 1270
WBVM 1550 Wasco, Calif, KwSO0 1050 WINO 1230 Winner, S, KWYR 1260
WRUN 1150 Washington, D.C. WGMS 570 WIRK 1290 Winnsboro, L KMAR 1570
WTLB 1310 MAL 630 West Plains, Mo. KWPM 1450 Winnsboere, 8.C. WCKM 1250
Utuado. P.R. WUPR 1530 WOL 1450 West Point. G WBM WRBI 980
Uvalde, Tex. KVOU 1400 WOOK 1340 w. Point. Ga..L. Winona, Minn. KWNO 1230
Valdese. N.C. WSVM 1490 wWWwoC 1260 WRL KAGE 1380
Valdosta, Ga, WGOV 950 WRC 980 West Point. Miss. WROB 1450 Winona. Miss. WONA 1570
WGAF 910 WTOP 1500 westport, Conn. WMMM 1260 Winslow, Ariz. KVNC 1010
WIEM 1150 Washington. Ga. WKLE 1370 W. Springfieid. Mass. KINO 1230
WVLD 1450 Washington. Ind. WAMW (580 WTXL 1480 Winston-Salem. N.C.
Valontine, Nebr.  KVSH 940 Washington, lowa KCIil 1380 W. Yarmouth, Mass. WAAA 980
Vailejo, C KNBA 1190 Washington, N.J. WCRYV 1580 WOCB 1240 WAIR 1340
Valley City, N.Dak. KOVC 1490 washington, N.C. WEEW 1320 Westerly, R.I. WERI 1230 WPEG 1550
Valparaiso-Niceville, Fla, WITN 930 Westfield, Mass. WOEW 1570 wS8i8 600
WNSM 1340 Washington. Pa. WIPA 1450 Westminster, Md. WTTR 1470 wTO0B 1380
Valparaiso. ind. WAYK (500 Washington Court Weston, W.Va. WHAW 980 WKBX 1500
van Buren, Ark, KFOF 1580 House. Ohio WCHD (250 Ww. warwick, R.1, WWRI 1450 Winter Garden, Fla. WOKB 1600
Van Cleve, Ky. WMTC 730 Waterbury. Conn. WATR 1320 Westwego, La. KABE 1540 Winter Haven, Fla. WSIR 1490
Vanceburg, Ky. WKKS 1520 WBRY 1590 Wetumpka, Ala. WETU 1250 INT 1360
Vaneouver, Wash, KISN 910 WWCO 1240 Wewoka-Seminole, Okla, Winter Park. Fla. WABR 1440
KKEY 1150 Waterbury, Vt. WDEV 550 KWSH 1260 Wisconsin Raplds, Wis.
KGAR 1550 Waterloo, lowa KXEL 1540 Wharton, Tex, KANI 1500 WFHR 1320
Vandalia., 1ll. WPMB 1500 KNWS 1090 Wheatland, Wyo. KYCN 1340 WRNE 1220
Van Wert, Ohio WERT 1220 KwwlL 1330 Wheaton. Md. WOON 1540 Wolf Pt.. Mont. KVCK 1450
Venice, Fla. WAMR 1320 Watertown, N.Y. WATN (240 Wheeling. W.vVa. WHLL 1600 Woodburn, Ore. KWRC 940
Ventura, Calif, KVEN 1450 WOTT 1410 WBZE 1470 Woodbury, Tenn. WBF) 1540
KUDU 1590 WWNY 790 WKWK 1400 Wood River, [Il. WRTH 590
Vermillion. S.Dak, KUSD 690 Watertown, 8.0ak. KSOR 1480 WWVA 1120 Woodside, N.Y, WWRL (600
Vernal, Utah KVEL 1250 KWAT 950 White Castle, La. KEVL 1590 Woodward, Dkla. KSIw 1450
Vernon, Tex. KVWC 1490 Watertown, Wis, WTTN 1580 Whitehall, Mich. WLRC 1490 Woonsocket, R.1. WNRI 1380
Vero Beach, Fla. WAXE 1370 Waterville, Me. WTVL 1490 White Plains, N.Y. WFAS 1230 WWON 1240
wTTB 1490 Watsoka, I1I. WGFA 1360 White River Junc., Vt. Wooster, Ohio WWST 960
Vieksburg, Miss, WQBC 1420 Watsonville, Callf, KOMY 1340 WVTR 910 Worcester, Mass. WAAB 1440
WVIM 1490 Wauchula, Fla, WAUC 1810 Whitesburg. Ky. WTCw 920 WNEB 1230
Victoria, Tex. KNAL 1410 WPRY 1600 Whiteville, N.C. WENC 1220 WDRC 1310
KVIC 1340 Waukegan, Il WKRS 1220 Wichita, Kans. KAKE 1240 WTAG 5380
Victorville, Calif. KCIN 1590 Waukesha, Wis. WAUK 1510 KLEO 1480 Worland, Wyo, KWOR 1840
Vidalia. Ga. WVOP 970 Waupaea, Wis. wDouUX 800 KFDI 1070 Worthington. Minn. KWDA 730
Vieques, P.R. wivyv 1370 Wausau, Wis. WRIG 1400 KFH 1330 Worthington, Ohic WRFD 880
Ville Platte, La. KVPI 1050 WSA 550 KSIR 900 Wynne, Ark, KWYN 1400
Vincennes, Ind. WAOV 1450 WXCO 1230 KwBB 1410 Wyoming. Mich. WERX 1530
Vineland, N.J. WWB2Z 1360 Waverly, lowa KWVY 142 Wichita Falls, Tex. KNIN 990 Wytheville. Va. WYVE 1280
wOvL 1220 Waverly, Ohio WPKOD 138 KTRN 1290 Yakima. Wash. KIT 1280
Vinita, Okla. KVIN 1470 Waverly, Tenn, WPHC i54( KWFT 620 KIMA 1460
Vinton, va, WKBA 1550 Waxahachie. Tex. KBEC 139 Wickenburg, Ariz. KAKA 1250 KBBO 1390
Virginia, Minn. ~ WHLB 1400 Wayeross, Ga. WACL 57 Wickford, R.I. WKFD 1820 KQoT
Virginia Beach, Va, WAYX 128 Wildwood, N.J. WCMC 1230 KUT1 980
WKVK 1550 Waynesboro, Ga. WBRO 131 Wilkes-Barre, Pa. WBAX 1240 KYAK 1390
Virouqua, Wis. WISy 1360 Waynesboro. Miss. WABO 990 WBRE (340 Yankton, S.0. KYNT 1450
Visali alif. KONG 1400 Waynesboro. Pa. WAYZ 1380 WILK 980 WNAX 5720
KLV 1600 Waynesbore, Va. WAYB 1490 Wiltiamsburg, Ky. WEZ) 1440 Yaueo. P.R. WKFE 1550
WACD 13580 WANY 9720 Williamsburg, Va, WBCS 740 Yazoo City, Miss, WAZF 1230
KAWA (010 Waynesburg, Pa. WANB (580 Williamson, W,Va. WBTH 1400 York, Nebr. KAWL 1870
KBGO 1580 Waynesville, Mo, KIPW 1390 Williamsport, Pa. WLYC 105 York, Pa. WNOW 1250
KWTX 1230 Waynesville, N.C. WHCC 140 WRAK 1400 WORK 1850
Wadena. Minn. KWAD 920 Weatherford, Tex. KZEE 122 WWPA 134 WSBA 910
Wadesboro, N.C. WADE 1210 Webster City, lowa KIJFJ 157 Williamston, N.C. WIAM 90 York. S.C. WYCL 1580
Wahpeton, N.D.-Breck- Weed, Calif. KDAD 80 Willlmantie, Conn. WILI 1400 Youngstown, Dhio. WBBW 1240
enridge, Minn, KBMW 1450 Welrton, W.Va. WEIR 143 Williston, N.D. KEYZ 1860 WFM) 1380
Wailuku, Hawaii  KMvI 550 Weiser, 1daho KWEL 1260 Willmar, Minn, KWLM 1340 WKBN 520
Waipahu, Hawail KAHU 940 Weleh, W.Va. WELC 1150 Willoughby, Ohlo WELW (330 Ypsilanti. Mich. wWYS| 1480
Walhalia. S.C. wWGOG 1000 WOVE 1340 Willow Springs. Mo. KU KU 1330 WYNZ 1520
Wallace, Idaho KWAL 620 Weldon, N.C. WCNF (400 Willows, Callf. K1QS 1560 Yreka, Calif. KSYC 1490
Wailace, N.C. WLSE 1400 Wellsboro, Pa. WNBT 1490 Wilmington, Del. WAMS 138 Yuba City, Callf. KUBA 1600
Walla Walla, Wash. Weliston, Dhio WKOV 1330 WDEL 115 KAGR 1450
KHIT 1320 Wollsville. N.Y. WLSV 790 WILM 145 Yuma, Ariz, KBLU 1820
KUJ 1420 Wenatchee, Wash. KPQ 560 WTUX 129 KVDY 1400
. KTEL 1490 KUEN 900 Wilmington, N.C. WMFD 63 KYUM 560
Walnut Ridge. Ark. KRLW 1320 KMEL (340 WHSL 1490 Zanesville, Ohlo ~ WHIZ 1240
Walsenburg, Colo. KFL)J 1880 Wendell-Zebulon. N.C. WKLM 980 z b th' 2
Walterboro. S.C. WALD 1220 WETC 540 WGNI 1340 arephath, N.J. WAWZ 1380
walthem Mos.  WCRD (350 | Weslaco, Tex. KRGV 1290 | wilmingtan, 0, WMWM (090 | Zebulon-Wendell, N.C.
Walton, N.Y. WDLA 1270 West Allls, Wis. WAWA (590 wilson, N.C. WGTM 590 WETC 540
Ward Ridge, Fla. WIOE 1570 W, Bend, Wis. WBKYV 1470 WLLY 1350 Zephyr Hills, Fla. WZRH 1400
Ware, Mass. WARE 1250 Westbrook. Me. WJAB 1440 WVOT 1420 Zion, 10, WZBN 1500
°
U. S. FM Stations by States
Location C.L.  Mec. Location C.L.  Mec. |Location C.L. Mec. |Location c.L. Mé.
WLPR 96.1 KITH (01.3] Fayetteville KFAY-FM 92.1
ALABAMA Montgomery WFMI 98.9 KODL-FM 94.5!Ft. Smith KFPW-FM 94.9
Albertville WAVU-FM (05.1 WAJM 103.3 KNIX-FM 102.5 KMAG .0
Alexander City WRFS-FM 106.1 WHHY-FM 101.9 KOY-FM 92,5 KTCS-FM 99.9
Andalusia WCTA-FM 98.1 Muscle Shoals WLAY.FM 1055 KMEO 96.9 ( Harrison KHDZ.FM 102.9
Anniston WHMA-FM 100.5 Sylacauga WMLS-FM 98.3 KTAR-FM 98.7 |Hot Springs KBHS-FM 96.7
Athens WIDF 104.3 Tuscumbia WVNA 100.3 YEW 93.3( Jonesboro KBTM-FM 101.9
Bay Minette WBCA-FM 105.5 Tuscaloosa WTBD-FM 95.7 KHEP-FM 101.5 KASU 91.9
Birmingham WAPI-FM 99.5 WUOA °91.7 | Show Low KVWM 93.5(LIttle Rock KARK 108.7
WBRC-FM 106.9 ALASKA Tempe KUPD-FM 97.9 | Mammoth Springs KAMS 108.9
WSFM 93.7 Tueson KFMM 99.5|Dsceoia KDSE-FM 98.1
Clanton WHKLF-FM (00.9 | Anchorage KNIK 105.5 KCEE-FM 96.1 [Pine Bluft KOTN-FM 92.8
Culiman WFMH-FM 101.1 KBYR-FM 102.1 KSOM 92.9|Siloam Springs KUDA-FM 105.7
ga::tur Vvlllagg-l;m lg%; College KUAC 104.9 KVOA-FM 93.7 CALIFORNIA
otham - 3
Homewood WILN 1047 ARIZONA ARKANSAS Alameda KJAZ 92.7
Huntsville WAHR 99.1 Globe KWJB-FM 100.8| Blytheville KLCN-FM 96.1 | Anaheim KEZR-FM 95.9
WNDA 92.9 Mesa KBUZ-FM 104.7 | Dardanelle KCAB-FM 102.3| Angwin KANG 88.1
Jackson WHOD-FM 104.9 Phoenix KRFM 95.5| El Dorado KRIL 99.3| Apple Valley KAVR-FM (02.3
Mobile WKRG-FM 99.9 KFCA °88.5 KELO-FM 103.1] Arcata KT00 °80.%
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Location C.L. Me.

Mendota WGLC-FM 100.9

Morris WRMI-FM 104.7

mt. Carmel WSAB 6849

WVMC-FM 1011

Mt. Vernon WMIX-FM 94.1

Oak Park WOPA-FM 102.7

Diney WSEI-FM 929

Ottawa woLl 983

Paris WPRS-FM 98.3

Park Forest WRHS *88.1

Park Ridge WMTH *88.5

Pekin WSIV-FM 953

Peoria WMBD-FM 933

Quiney WGEM-FM 105.4

WTAD.-FM 99.5

Robinson WTAY-FM 100.7

Rockford WROK-FM 97.5

Rock Island WHBF.FM 98.9

WVIK 909

Skokie WRSV 98.3

South Beloit WBEL-FM 103.1

Springfield WTAX-FM 108.7

WFMB 104.5

WVEM 101.9

Streator WIZZ-FM 97.7

Taylorville WGGM 95.0

Urbana WILL-FM °90.9

Waukegan WEFA 102.3

Wheaton WETN-FM °88.1

Winnetka WNTH *88.1

Woodstock WREK 105.5

INDIANA

Anderson WAFM 97.9

Bloomington WFIU *103.7

WTTV-FM 92.3

Blufiton WCRD 100.)

Columbus WCSI-FM 983

Connersville WCNB-FM 1003

Crawfordsvilie WBBS-FM 106.3

Elkhart CMR-FM 104.7

WTRC-FM 100.7

wX 104.7

Elwood wB 101.7

Evansville WIKY-FM 104.1

WEVC *91.5

WPSR 90.7

WVHI 1053

Fort Wayne WPTH 95.1

KJG-FM 97.3

Franklin WFCI *89.3

wi 95.9

Frankfort WILO-FM 99.7

Gary WGVE *88.1

Goshen WwWGCS 91.1

Greencastle WGRE *91.7

Greenfield WSMJ 99.5

Greensburg WTRE 107.3

Hammond WYCA 923

Hartford CIty WHC1 *91.9

WWHC 104.9

Huntington WVSH “91.9

indlanapolis WAJC *104.5

wBDG 909

WICR “88.7

WISH-FM 107.9

WAIV 105.7

WFBM-FM 984.7

WFM 95.5

WGEE-FM 103.3

WIAN *980.1

WIBC-FM 93.1

Jasper WITZ-FM 104.7
Kendaliville, Ind.

WAWK-FM 93.3

Kokomo WF KO 100.5

WKMO 93.5

Lafayette WASK-FM 105.3

WAZY.FM 96.7

La Porte WLOI-FM 96.7

Madison WORX-FM 96.7

Marion WMRI-FM 106.9

‘ WBST °90.7

Muncie WMUN 104.1

WWHI *91.5

Neow Albany WNAS *88.1

New Castle WCTW-FM 102.5

WYSN *9i.1

North Vernon WOCH-FM 108.1

eru ARU-FM 983

Plainfield Wl 98.3

Princeton WRAY-FM 98.1

Riechmond WGLM 96.1

WEC! *91.5

WKBV-FM 101.3

Seymour wl 938.7

Shelbyville WSVL.-FM 97.1

South Bend w *91.9

WHME 103.1

WNDU-FM 92.9

wP 102.7

WIVA-FM 103.9

Terre Haute WTHI-FM 99.9

BOW-FM 107.5

WVTS 100.7

WISy *89.7

Wabash WSKS *91.3

Warsaw WRSW-FM 107.3

Washington WFML 106.5

West Lafayette WBAA-FM 99.1

Vineennes WAOV-FM 96.7

OCTOBER-NOVEMBER, 1965

Location C.L.
IOWA
Ames WOI-FM
Boone KFGQ
Cedar Falls KTCF
Cedar Rapids KHAK-FM
WMT-FM
Clarion KRIT
Clinton KROS-FM
Davenport WOC-fM
Des Moines KDPS
KDMI.FM
S0
WHO-FM
KFMG
KWDM
lowa City WMT-fM
Mt. Vernon KRNL-FM
Muscatine KWPC-FM
Oskaloosa KBOE-fM
Sloux City KDVR
KTFC
Storm Lake KAYL-FM
Waterloo KNWS-fM
Waverly KWAR
KANSAS

Emporia KSTE
Garden City KNCD-FM
Junction City KICK-FM

Kansas City a KCFC

CKN-FM
Lawrence KA
KLWN-fM
Leavenworth KCLO-FM
Manhattan KSDB-F
Newton KJRG-F
Ottawa KTJO-F
KOFO-F
Parsons KPPS.f
Pratt KWNS-F
Russell KRSL-F
Salina KAF
Scott City KFLA.F
opeka KTO
WIBW-F
Wichita KFH-F
KaT
KMU
KCBM-F
KENTUCKY
Albany WANY-FM
Ashiand WCMIi-FM
Beattyville wWLIJC
Bowling Green WLBJ-FM
Campbelisville WTCO-FM
Central City WNES-FM
Erlanger WKKY-FM
Ft. Knox WSAC-FM
Fulton WFUL-FM
Georgetown WRVG
Glasgow WGGC
Greenville WKYF-FM
Hazard WKIC-FM
Henderson WSDN-FM
Hopkinsville WHOP-FM
WKOF
Lexinaton WBKY
WLAP-FM
Louisville WFPK
WFPL
WKLO-FM
WLRS
WXEL
Madisonville WFMW-FM
WNGO-FM
Manfordville WLOC-FM
Monticello WFLW-FM
Morehead WMOR-FM
Owensboro WOMI-FM
WVIS.FM
Padueah WPAD.FM
WKYX-FM
Paintsville WSIP-FM
Plkeville WPKE-FM
Prestonburg WDOC-FM
Russellville WRUS.FM
Somerset WSFC-FM
Whitesburg WTCW-FM
LOUISIANA
Alexandria KALB-fM
Baton Rouge WIBO-FM
DeRidder KDLA-FM
Hammond WTGIH
Houma KCIL-FM
Jennings KIEF-FM
Lafayette KRVS-.FM
KPEL-FM
KSMB
Lake Charles KPLC-FM
Monros KMLB-FM
KNOE-FM
Mt. Vernon KRNL-FM
Natchitoches KNOC-FM
New Orleans WBEH
WDSU-FM
WNNR-FM
WWOM-FM
WMMT
Opelousas KSLO-FM

Shreveport
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Location C.L Me
KRMD-FM 101,

KBCL-FM 86

KWKH-FM 94,

MAINE

Augusta WFAU-FM 101.3
Bangor WABI-FM 97.1
Brunswick WBOR °9i.1
WCME-FM 98.9
Caribou WFST-FM 97.7
Lewiston WCOU-FM 93.9
WLAM.FM 102.5
WRIR 91.5
3| Qrono WMEB-FM 91.9
Poland Springs WMTW-FM 94.9
Portiand WLOB-FM 97.9

MARYLAND
Annapolis WNAV.FM 99.1
WANN-FM 107.9
WXTC 107.9
WAQE-FM 101.9
Baltimore WBJC *88.)
WCAOQ-FM 102.7
WCBM.FM 106.5
WFMM-FM 931
WRBS 95.1
SID 92.3
WBAL-FM 97.9
WITH-FM 104.3
WSID-FM 92.3
Bethesda WIMD 94.7
WHFS 102.3
Bradbury Heights WPGC 95.5
Catonsville, Md. wCBC 105.7
Cumberland WCUM-FM 102.9
Frederick WFMD-FM 999
Frostburg WFRB-FM 1053
Glen Burnie WISZ-FM 95.9
Hagerstown WIEI.FM 104.7
WARK-FM 106.9
Halfway WHAG-FM 96.7
5.3 | Havre do Grace WASA-FM 103.7
Oakland wBUZ 95.5
7.3 | Salisbury BOC-FM 943
Tacoma Park WGTS-FM *91.9
aldo WSMD 104.1
Westminster WTTR-FM 100.7

MASSACHUSETTS

6.3 | Amherst WAMF *88.1
&t WFCR *88.5
o 4 WMUA °*91.1
%-7 Andover WPAA 91.7
3.9 Boston WBUR °*90.9
i WBCN 104.1
i WBZ-FM 106.7
Sin WCOP-FM 100.7
e WEEI-FM 108.3
i WERS *88.9
g- WHDH-FM 94.5
'l WRKO-FM 98.5
L WXHR-FM 96.9
1.1 [ Brockton WBET-FM 97.7
9.5 | Brookline WBOS-FM 92.9
8.7 | Cambridge WGBH.FM *89.7
0.3 WHRB-FM 953
1.3 WTBS 88.1
4.5 | Fitchburg WBNE-FM 104.5
1.9 | Framingham  WKDX-FM 105.7
9.3 | Gloucester WVCA-FM 104.9
9.7 | Greenfield WHAI-FM 98.3
2.3 | Haverhill WHAV-FM 92.5
3.9 [ Lawrence WCCM-FM 93.7
3.9 | Lowell WLLH-FM 99.5
4.7 | Lynn WLYM-FM 101.7
2.3 | Medford WHIL-FM 107.9
).7 | New Bedford WBSM-FM 97.3
2.1 WNBH-FM 98.1
2.5 | N. Adams WMNB-FM 100.1
6.) | Northampton WHMP-FM 99.3
6.9 | Pittsheld WQRB-FM 105.5
3.3 | Plymouth WPLM-FM 99.1
.1|s. Hadley WMHC *88.5
.1 | Springfield WHYN-FM 9%.1
3.5 .WSCB *88.9
2.1 WMAS-FM 947
6.7 | waltham WCRB-FM 102.5
4.9 | W. Yarmouth  WOCB-FM 94.9
Williamstown WCFM °9].3
Winchester WHSR-FM *91.9
6.9 | Worcester AB 107.3
f? WSRS 96.1

;'I MICHIGAN
2.7 | Adrian WLEN 103.9
8.3 | Alma WFYC-FM 104.9
9.9 | Alpena WHSB 107.7
4.5 | Battle Creek WKFR-FM 103.3
9.5 ! Big Rapids WBRN-FM 100.9
4.1 [ Ann Arbor WUOM °91.7
1.9 | Bay City WBCM-FM  96.1
5.3 NEM-FM 102.5
7.7 | Benton Hrbr. WHFB.FM 99.9
9.3 | Birmingham WHFI 94.7
5.3 | Charlotte WCER-FM 92.7
7.1 | Coldwater WTVB-FM 98.3
8.5 | Dearborn WKNR-FM 100.3
5.7 | Detroit WDET-FM *101.9
7.1 WBFG 98.7

Location C.L.
WCHD
WDTM
WABX
WDTR
WGPM
WIBK-FM
wMUZ
WGPR
WIR-FM
WOMC-FM
WQRS-FM
WRMK-FM
WWIJ-FM
WXYZ-FM
WCAR-FM
€. Lansing WKAR-FM
WSWM
WVIC-FM
Flint WFBE
WGMZ-FM
WMRP-FM
Grand Rapids WFUR-FM
WIEF-FM
WLAV-FM
WYON
WODD-FM 105.
WVGA-FM
WXTO-FM
WKLW-FM
Greenville, Mich.
WPLB-FM
Highland Pk. PR
Holland WIBL-FM
WHTC-FM
Houghton Lake WIGS
interlochen WGYA *
WIAA
Jackson WIBM-FM
WKHM-FM
Kalamazoo WMUK
WKMI-FM
Lansing WIIM-FM
WILS-FM
WYFE
Marquette WNMR
Midiand waDC-FM
Mount Clemens WBRB-FM
Mount Pleasant WwWCMU
Muskegon MUS-FM
Oak Park WwWLOM
Port Huron WHLS-FM
Royal Oak AK
WOMC
Saginaw WSAM-FM
Spring Arbor WSAE
Sturgis WSTR-FM
Traverse City WLOR-FM
WTCM-FM
Warren WPHS
MINNESOTA
Brainerd KLIZ-FM
Golden Valley KQRS-FM
Mankato KM
KYSM-FM
Minneapolls KTIS-FM
KWFM
WLOL-FM
WPBC-FM
WAYL
WCTS-FM
Red Wing KCUE-FM
Richfield WPBC-fM
Rochester KROC-FM
KNXR
St. Cloud KFAM-FM
st. Louis Park KRSI-FM
St. Paul KNOF
Willmar KWLM-FM
Worthington KWOA-FM
MISSISSIPPI
Forest WMAG-fM
Greenwood WSWG
Gulfport WROA-FM
Hattiesburg WHSY.FM
Jackson WIDX-FM
WWHO
Kosciusko WKOZ-FM
Laurel WNSL-FM
Meridlan WMME
Moss Point WACY-FM
Pascogonla WPMP-FM
Poplarville WRPM-FM
MISSOURI
Carroliton KAOL-FM
Cilayten fFUO-FM
Clinton KCIC
Columbia KWWC-FM
El Dorado Springs
KESM-FM
Houston WBTC-FM
Joplin WMBH-FM
KSYN
Kansas City KCMO-FM
KBEY
KTSR
WDAF-FM
KCM
KCUR-FM
KMBC-FM
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WHITE'S

RADI©

LOG

Location C.L.

KPRS-FM 103.3
KXTR 96.5

Kennett KBOA-FM

Dsage Beach KRMS-FM

Poplar Bluft KWOC-FM

Rolla KCLU.FM

KMSM

St. loseph KUSN-FM

8t. Louis KCFM

KADI

WAMV.FM

WIL-FM

KSLH

KSTL-FM

KRFO

Sedalia KSIS.FM

Springfield KTTS-FM

KTXR

Waynesville KFBD

West Plalas KWPM-FM

MONTANA

Belgrade KGVW.FM

Billings KURL-FM

Bozeman KBHF

Great Falls KOPR-FM
Missoula KUFM *

NEBRASKA

Beatrice KWBE.FM

Columbus KISK-FM

Hastings KICS-FM

Kearney-Holdrege

KHOL-FM

Lexington KRUN-FM

Lineoln KFMQ

KWHG

Omaha KQAL-FM

KFAB-FM

KGBI.-FM

WOW.FM

KICN

Seottsbluf? KNEW-FM

NEVADA

Las Vegas KDRK-FM

KRGN

KLUC-FM

KVEG-FM

KXLYV

Reno KNEV

KUNR

NEW HAMPSHIRE

Berlin WMOU-FM
Claremont WTSV.FM
Durham WUNH
Exeter WPEA *
Laconia WLNH.FM
Keene WKNE-FM
Manchester WKBR.FM
WGIR.FM
Mt. Washington WMTW-.FM
Nashua WOTW.FM
Portsmouth WHEB-FM
NEW JERSEY
Asbury Park WILK-FM
v WHTG-FM |
Atlantle Clty WFPG-FM
WMGM |
WRNIJ
Bridgeton WSNI-FM |
Camden WKON.FM |
Dever WDHA-FM |
E. Orange WFMU °
Eatontown WHTG-FM |
Franklin WLVP |
Franklin Lakes WRRH
Glassboro WGLS-FM *
Hackettstown WNTY
Long Branch WRLSB {
Millville WMVB-FM
Newark WHBI |
WFME
WVNI-FM |
WBGD *
New Brunswk. WCTC-FM
Paterson WPAT-FM
Prineeton WPRB
Red Bank WFHA.FM
South Orange WSou
Trenton WBUO-FM
WTOA
Wildwood WCMC-FM
2arephath WAWZ.FM
120

o

NEW MEXICO
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Location C.L.
Troy
Utica WRUN-FM
- | Wethersfleld WBIV
White Plains WFAS.FM 103.9

NORTH CAROLINA

Albemarle WABZ-FM 100
Asheboro WGWR-FM 923
Asheville WLOS-FM
Burlington WBBB-FM
FNS-FM
Black Mountain MIT

i? nE
L]
g! 2

ur‘a\v PG
Bur Inlton-GnhamBA

(v ']
Rk b4
ZZXE

<m _me
223
o
>

£
3
z€o
rial
nNenm
q

£
x
o
L

£
-

ENENSNISRw RS

€
ZORE<EE

£
r4
m
OF -
(v]
e em

£

ez gﬁi §z
ZoEERRDESaE
2523000 Znnn
228338580298

Xz
-]
-

"N
MEXZDZTTXMITET

PPRNPE RS
CSODPDOOROD®

O NUNW W=Dy~ D e
£ g£%
<=
g
=Ly

>
-

oovwoocorvo®wo®
ZpXR>
8828

- =

-
XoO>»0
TTEZT T

NEOENG~

MegC3Cm
faMmMMEN
OB oSS0

-1
SBNB 2282

.,,
=

Do mm
3

£ R€ggss
(<]
-

(=3
3858
o
£ 3
o3
3 )

=R CR O K G G G N D e
OISR

€€

£
»
]
@
o

sS2gg888
£g€€g
55
—t O inenio

_.__
>0
meE
[ -X-) . .G o
238325828

Swo
£
(-]
£5
2.
EoZxm<ExE

°
© o

£

@®

<

D

v

a
wio=al

Chapel Hil
Charlotte BT-FM
WIST-FM
WSOC-FM
WYFM
Clingman's Pk, WMIT
Concord WEGD-FM
Durham WONC-FM
Elkin WIFM-FM
Fayetteville WFENC.-FM
Forest City WBBO-FM
WAGY-FM
Gastonia WGNC-FM
Goldshoro WEQR
Greensboro WMDE
WaMG-FM
WUAG
Greenville wWwws
WNCT-FM
Grifton WITN-FM
Henderson WHNC-FM
WHKP-FM
Hendersonville WHKP.FM
Hiekory WHKY-FM
WIRC-FM
High Point WHPE-FM
WHPS
WMFR.FM
WNOS-FM
Jacksonville WINC-FM
WXQR-FM
Kannapolis WRKB-FM
Laurinburg WEWO.FM
Leaksville WLOE-FM
Lexington WBUY.FM
Lumberton WTSB-FM
WAGR-FM
North Wilkesboro
WKBC-FM
Ralelgh WKIX-FM
WPTF.FM
WRAL-FM
Reidsville WWMO-FM
Rocky Mount WEED-FM
WFMA
Roehester WVDR
Roxboro WRX0-FM
Salisbury WSTP-FM
Sanford WWGP.FM
Shelby WOHS-FM
Statesville WFMX
arboro WCPS-FM
homasville WTNC-FM
Washington WITN.FM
Williamston WIAM
Wilmington WPRY
Wilson WVOT-FM
Winston-Salem WAIR.FM
WYFS
WFOD-FM
WSIS-FM

NORTH DAKOTA

Fargo KFNW.FM 979
WDAY.FM 93.7
OHIO

Akron WAKR-FM 97.5
WAPS °g9.|

WCUF 96.5

Alliance WFAH-FM 1017
Ashland WNCO-FM j01.3
Ashtabula WREO-FM 971
Athens WOUB-FM *9].5
WATH.FM 105.5

Barberton WOBN 84.9
Bellaire WOMP-FM 00.5
Berea WBWC *88.3
Bowling Green WAWR.FM 935
WBGU °*g8.1

Bryan WBNO-FM 100.9
Bueyrus WBCO-FM 92.7
Cambridge WILE-FM 96.7
Canton WHRC.FM a4
WCND 108.9

WTOF 98.1

Celina WMER-FM 94.3
WCSM-FM 96,

Chillleothe WBEX-FM 93,
Cincinnati WAEF-FM 98,
WCPO-FM 105,

WAKW.FM 88,
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Location C.L. Mc

WDID 84,1

WZIP.-FM 025

Cireieville WNRE 104.9

Cleveland KYW-FM 105.7

WBDE °90.3

WCRF-FM 103.3

WCLV 95.5

WOOK-FM 102.1

WERE-FM 985

WGAR-FM 995

WHK-FM 100.7

WIW-FM 104.1

WNOB 107.9

WXEN 106.5

WZAK 93.1

Cleveland Hts. WCUY-FM 92.3

Columbus WCBE °90.5

WBNS-FM 97.1

WCOL-FM 92.3

WMNI-FM 99,7

WOSU.FM *89.7

WTVN-FM 96.3

WVKO 94.7

Conneault WFIZ 104.9

Dayton WHIO-FM 99,1

WONE-FM 104.7

WDAD 107.7

Oelaware WSLN *91.1

East Liverpool WOHI-FM 104.3

Eaton WCTM 92.9

Elyria WEOL-FM 107.3

Findlay WFIN-FM 100.5

Fostoria WFOB 96.7

Fremont WFRO-FM 99,3

Gallipolis WIEH-FM 101.5

Gran WDUB-FM 91.3

Greenville WDRK-FM 106.5

Hamilton WaMS 96.

WHOH 103.5

WCNW.FM 94.9

Hillsboro WSRW.FM 106.7

Kent WKSU-FM °88.1

WKNT-FM 100.1

Kenton WKTN.FM 98.3

Kettering WVUD-FM 99,9

Lanecaster WHOK-FM 955

Lima WIMA-FM 102.t

London WLNO 106.3

Mansfield WVNO 106.1

Marietta WCMO *89.3

Marion WMRN-FM 106.9

Miamisburg WFCJ) 83.9

Middletown WPFB-FM 105.9

Mt Vernan WMVO.FM 03,7

New Coneord WMCO-FM *91.9

Newark WCLT-FM 100.3

Norwalk WLKR-FM 953

Oxford WMUB *88.5

WOXR 97.7

Piqua WPTW-FM 957

Port Clinten WRWR-.FM 845

Portsmouth WPAY.FM 04.1

WNXT.FM 993

Salem WSDM-FM 105.1

Sandusky WLEC-FM 102.7

idney WMVR-FM 105.5

Springfleid WBLY-FM 103.9

WEEC.FM 100.7

Steubenville WSTV-FM 103.5

Struthers WKTL 90.7

Tifin WTTF-FM 108.7

Toledo WSPO-FM 101.5

WMHE 902.5

WTOS *91.3

WTOL-FM 104.7

WTRT 99,9

Urbana WCDM-FM 101.7

Van Wert WERT-FM 98.9

Wapakaneta WERM 92,
Washington Court House

WCHO-FM (05,5

Westerville OBN °91.5

Wilberforee WJSC-FM °88.9

Wooster WWST.FM 104.5

WorthIngton.Columbus

WRFO.FM 97.9

Xenia WHBM.FM 108.9

Yellow Sorings WYSD *91.5

Youngstown WKBN.FM 98.9

WBBW.FM 93,

WRED J01.1

Zanesville WHIZ.-FM 102.5
OKLAHOMA

Ourant KSEO-FM 107.3

Edmond KWHB 97.7

Lawton KLAW 101.5

McAlester KNEO-FM 101.3

Midwest City KMWC 94.7

KTEA-FM 92,5

Norman WNAO.FM 90,9

Nowata KNFB 94.3

Dkiahoma City KOKH °88.9

KEFM 947

KI10D 100.5

KIEM-.FM 102.7

KOCY-FM 96.1

KOFM 104.1

KYFM 989

KFNB 101.9

Shawnee KBGRC *89.9

Stillwater KOSU-FM °91.7

Rap10-TV EXPERIMENTER



C.L.

Mec.  Location

C.L.
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Location

WHITE'S |Locaﬂon CL.  Mec. C.L. Mec. Location C.L. Mec.
Greenfietd Twp. WWCF 94.9 | Menroe WEKZ-FM 93.7
[(RADIQ© e gt i, s m)  rosro meo
ghlan P, . eilisville w - .
Janesvilte WCLO-FM 99.9 | Piatteville WSUP °89.5 Arecibo WAL Tk
Kenosha WLIP 951 | Racine WRJIN-FM 100.7| Aguaditia WABA-FM 100.3
La Crosse WHLA *90.3 WFNY 92,1 | Bayamon WRSJ-FM 100.7
WWLA 93.3 | Rjee Lake WIMC-FM 96 8| Carolina WVOZ.FM 107.7
Madison VYI’B':-F= :3?% r;upn:‘nc“ wcwv?-FM gg? Fajardo WMDD-FM 96.5
- g au Yy .7 | Guayama RF-FM 106.9
WISM.FM 98.1 Sparta COW-FM 97:1 | Maynguet W T
WMFEM 104.1(s) | Stevens Point WSPT-FM 97.9 Ponce WLEO-FM (0.9
WRVB.FM 102,5 [ Superior WIC.FM 105.1 .
Location C.L. Me. . WPAB-FM 93.3
Marinette WHMD *91.5 [Tomah TMB-FM 98.9 a
Marshfield WDLB-FM 108.5 | Watertown WTTN.FM |04.7 |San Juan WIPR-FM *91.8
WISCONSIN Merriil WLIN 100.7 | Waukesha WAUK-FM 106. WIAC-FM 102.3
Milwaukes . WFMR 96.5 | Wausau WHRM *91.9 WITA-FM 93.7
Appleton WLEM *91.1 WMIL-FM 9057 WRIG-FM 101.9 WOLA 105.7
Chitt WAVHKW ‘85.2 WRIT.EM 105 Wauwatese VorM s
on .. w . .9 | West Bend BKV-FM 92.5
B, Waye i G G i, LWECY 37 VIRGIN ISLANDS,
elafle ¥ .. ise, . .. A
Eau Claire WIAL 941 WTMJ gas(Wise Fantds  WEHR-FM 10331 o oo cnritiansted
AU-FM 100.7 WBON 107.7 WYOMING WIVI-FM 995
Fort Atkinson WFAW [07.3 WEMP.FM 99.1 Christiansted, St. Croix
Green Bay WBAY-FM 101.} | WUWM °89.7 | Cheyenne KVWO-FM 106.3 WIVI.FM 99.5
.
Canadian AM Stations by Location
Location c.L. Ke. ) Location C.L. Ke. |Location C.L. Ke. | Location C.L. Ke.
Abbotsford, B.C. CFVR 1240 CKCM 620 | Oakville, Ont. CHWO (250 CKTS 900
Altona, Man. CFAM 1290 JCN 680 Orillia, Ont. CFOR 1570 Simeoe, Ont. CFRS 1560
Amherst, N.S, CKDH 900 Gravelbourg, Sask. CFRG 710 , Ont. CKLB 1350| Smiths Falls. Ont.  CJET 630
Amas, Que, CHAD 1340 CFGR 1230 | Ottawa, Ont. CBO  910| Smithers, B.C, CFBY 1230
Antigonish, N.S. CIFX 580 Guelph, Ont. CJOY 1460 CBOF 1250 | Sorel, Que. CJSO 1820
Barrie, Ont. CKBB 950 [ Halifax, N.S. CBH 860 CFRA 580 | Stratford, Ont. CICS 1240
Bathurst, N.B. CKBC 1360 CHNS 960 CKOY 1810 Steinbach, Man. CHSM 1250
Belleville, Ont. cJBQ 800 CHNX 6130 CKPM 1440 | Stephenville, Nid, CFSX 90
Blind River. Ont. CINR 730 CICH 820 ( Owen Sound, Ont, CFOS 560 [ Sudbury, Ont. CFBR 550
Bnm‘rbn. Ont. CHIC 790 | Hamilton, Ont. CHML 900 | Parry Sound, Ont. CKAR-I 1340 CHNO 900
Brandon, Man, CKX 1150 CKOC 1150 | Peace River, Alta. CKYL 610 CKSO 790
Brantford, Ont. CKPC 1380 CHIQ 1280 | Pembroke, Ont. CHOV 1350 | Summerside, P.E.I. CJRW 1240
Bridgewater, N.S. CKBW 1000 | Hauterive. Que. - CHLC 580 Penticton, B.C. CKOK 800 Swift Current, Sask. CKSW 1400
Brockvitle, Ont. CFJR 1450 | Huntsville, Ont. CKAR 630 Peterborough, Ont. CHEX 980 | Sydney, N.S. CBI (140
Cabano, Que. CJAF 1240 | Hull, Que. CKCH 970 CKPT 1420 cJjCB 1270
Calgary, Alta. CBR 1010 inuvik, N.W.T. CHAK  860|Pointe Clairs, Que. CFOX 1470 | Terrace, B.C. CFTK 590
CFAC 960 | joliette, Que. CIJLM 13850 | Portage La Prarie, Man. Thetford Mines. Que. CKLD 1230
CFCN 1060 | Jonquiere, Que. CKRS 590 CFRY 920 | Thomson, Man. CHTM 610
CHAR 810 | Kamloops, B.C. CFIC  910| Port Albeml, B,C.  CJAV 1240 | Trois-Rividres, Que, CHLN 550
CKXL 1140 | Kelowna, B.C. CKOV 630 | Port Arthur, Ont. CFPA 1230 CKTR 1150
Callender, Ont. CFCH 600 | Kenora, Ont. CJRL 1220 CKPR 580 | Tillsonburg, Ont. CKOT 1510
Campbell River, B.C. Kentville, N.S, CKEN 18 Prinees Albert, Sask. CKBI 900 | Timmins. Ont. CFCL 620
CFWB 1490 Kingston, Ont. CFRC 1490 Prince George, B.C. CKPG 550 CKGB 680
Campbeliton, N.B. CKNB 950 CKLC 1380 | Prince Rupert, B.C. CFPR 860 Toronto. Ont. CBL 740
Camrose, Alta. CFCW 790 CKWS 960 [ Quebee, Que. cCBY 960 CFRB 1010
Causapscal, Qué, CJBM 1450 | Kirkiand Lake, Que. CJKL 560 CFOM 1340 CHFI 1540
Charlottetown, P,E.I. CFCY 630 | Kitchener, Ont. CKCR 1490 CHRC 800 CHUM 1050
Chatham, Ont. FCO 630 Kjtimat, B,C. CKTK 1230 CILR 1060 CJBC 860
Chicoutimi, Que, CBJ 1580 CKKW 1820 CKCV 1280 CKEY 590
CIMT 1420 Langley. B,C. CJJC 850 | Quesnel, B.C. CKCQ 570 CKFH 1430
Chilliwack, B.C. CHWK 1270 | La Sarre. Que. CKLS 1240 | Red Deer, Alta, CKRD 650 | Trail, B.C. CJAT 610
Churehill, Man. CHF 1230 | Ls Tuque, Que. CFLM 1240 | Regina, Sask. CBK 540 Truro, N.S. CKCL 600
Cobourg, Ont. CHUC 1450 | Leamington, Ont. CISP 710 CIME 1300 | val d’Or, Que. CKVD 1230
Corner Brook, Nfld. CBY 990 Lcthbridge, Alta. CHEC 1090 CKCK 620 vValleyfield, Que. CFLV i370
CFCB 570 cJOC 1220 CKRM 980 | vaucouver, B.C. CBU 690
Cornwall, Ont. CFML (110 Lindsay, Ont. CKLY  910| Richmond Hill, Ont. CFGM 1310 CFUN 1410
JS8 1220 | Middieton, N.S. CKAD 1490 [ Rimouski, Que. CJBR 900 CHQM 1320
Courtenay, B.C. CFCP 1440 | loydminster, Alta. CKSA 1080 | Riviere du Loup, Que. CIOR 600
Cranbrook, B.C. CKEK 570 gndon. Ont. CFPL 980 CIFP 1400 CKLG 730
Dartmouth, N.S, CFDR 790 CKSL 1410 | Roberval, Que. CHRL 910 CKWX 1130
Dauphin, Man. CKDM 730 Marystown, Nfid. CHCM 560 { Rouyn, Que. CKRN 1400 | Verdun, Que. CKVL 850
Dawson Creek, B.C. CJDC (3850 | Matane. Que. CKBL 1250 [ 8te. Anne de Ia Pocatiere, Que. Vernon, B.C. CJIB 940
Drumheller, Alta CJDV 910| Medicine Hat. Alta. CHAT 1270 CHGB 1310 victoria, B.C. CFAX 10720
Drummondville d,,, CHRD 1340 | Midland, Ont. CKMP 1230 | St. Boniface, Man. CKSB 1050 CIVI 900
o ’ " CKDR Moncton, N.B. BAF 1300 | St. Catharines, Ont. CKTB 610 CKDA 1220
Dryden, Ont. CKCW 1220 | St. Hyacinthe, Ont, CKBS 1240 | victoriavlile, Que. CFDA (380
Duncan. B.C. CKAY 1500} mont Laurler. Que. CKML 610 St. Jean. Que HRS 1090 ville Marie. Que. CKVM 710
Edmonton, Alta CBX 740 pyontmagny, Que. CKBM 1490 | St. Jérome, Que. CKJL 900 Ville 8t. Georges, Que.
CFRN 1260 | Montreal, Que. CBF 690 [ Saint John, N.B. CBN 1110 CKRB 1460
CHED 830 CBM 940 | St. John's, Nfid. CBN 640 | wawa, Ont. CIWA 1240
CHFA 680 CFCF 600 CJON 930 | welland, Ont. CHOW 1470
CJCA 930 CFMB 1410 VOAR 1230 | weyburn, Sask. CFSL 1340
CKUA 580 CJAD 800 VOCM 590 | Whitehorse, Y.T. CFWH 570
Edmundston, N.B. CJEM 570 CIMS 1280 VOWR  800| Williams Lake. B.C. CKWL 1240
Estevan. Sask. CJSL 1280 CKAC 730 St. Joseph d’Alma, Que. Windsor, N.S. CFAB 1450
Flin Flon. Man. CFAR 590 CKLM 1570 CFGT 1270 | windsor, Ont, CBE 1550
Fort Frances, Ont. CFOB 800 KGM 980 | St. Thomas, Ont. CHLO 680 CKLW 800
Fort Simpson, N.W.T. Moose Jaw, Sask. CHAB 600 Sackville, N.B. CBA (070 CKwWW 580
CFMR 1490] Nanaimo, B.C. CHUB 1570 Saint John, N.B, CFBC 930 Wingham. Ont. CKNX 920
Fort St. John, B.C. CKNL 560[ Nelson. B.C. CKLN 1390 CHSJ 1150 | winnipeg, Man. CBw 990
Fort William. Ont.  CJLX  800| New Carlisle, Que. .CHNC 610 Sarnia, Ont. CHOK 1070 CJOB 880
Fredericton, N,B, CBZ 970 Neweastle, N.B, CKMR 790 | Saskatoon, Sask. CFSN 1170 CJAM 1470
CFNB 550 New Giasgow. N.S. CKEC 1320 CFQC 600 CKRC 630
Galt, Ont, CFTJ 1110 New Westminster, B.C. CKOM 1250 CIAM 1470
Gandzr. Nfld. CBG 1450 CKNW 980 Sault Ste. Marle, Ont. CJIC 1050 CKY 580
Gense Bay. Nfid, CFGB 1340 | Niagara Falls, Ont. CJRN 1600 CKCY 920 | woodstoek, N.B. cic) 920
Cranby. Que, CHEF 1450 | North Battleford, Sask. Sent-lles. Que. CKCN 560 | woodstock, Ont, CKOX 1340
Girande Prairie, Alt. CFGP 1050 1050 | Shawinigan, Que.  CKSM 1220 | Yarmouth. N.S. CJLS 1340
Grand Bank. Nfid. CJOX 710 | North Vancouver, B.C. Shefferville. Que, CFKL 1230  Yellowknife, N.W.T. CFYK 1340
Girand Falls, NAd. CBT 540 CKLG 730! Sherbrooke, Que. CHLT 830! Yorkton, Sask. CIGX 940
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Canadian FM Stations by Location

Location C.L. Mec.|Location C.L. Me.
Belleville,Ont. CJBQ-FM 97.1 [ Kitchener, Ont. CKRC-FM 96.7
Brandon, Man. CKX.FM 96.1 | Lethbridge, Alta. CH EC-FM 100.9
Calgary. Alta. CHFM-.FM 959 London. Ont. CFPL-FM 959
Cornwall, Ont. CJSS-FM 104.5] Montreal. Que. CBF-FM 95.1
Edmonton, Alta. CFRN-FM 100.3 CBM-FM 100.7
CICA-FM CFCF-FM 92.5
CKUA-FM 98.1 CIJFM-FM 959
Halifax. N.S. CHNS-FM 96.1 CIJMS-FM 943
Hamiiton, Ont. CHML-FM 953 CKGM-FM 97.7
Kamioops, B.C. CFFM-FM 98.3 Oshawa, Ont. CKLB-FM 93.5
Kelowna. B.C. CJOV-FM 104.7 [ Ottawa, Ont. CBO-FM 103.3
Kentville. N.8. CKWM.FM 97.7 CFMO-FM 93.9
Kingston, Ont. CFRC-FM 9L.9 Port Arthur, Ont.
CKLC-FM 995 CKPR.FM 943
CKWS-FM 96.3 | Quebee. P.Q. CHRC-FM 98.1

2egsseRzse?

LWRD D WA ND ==

©
(3

Location C.L. Mec. Location C.L.
Red Deer, Alta. €KRD-FM 98.9 CHFI-FM
Rimouski. Que. CJBR-FM 101.5 CHUM.FM |
Saint John, N.B. CFBC-FM 98.9 CJRT-FM
Isnk-!oon. Sask, CFMC.FM 103.9 CKFM-FM
Sault St. Marie, Ont. Vancouver. B.C. CBU-FM 1
CJIC-FM 100.5 CFQM-FM |
CKCY-FM 104.3 CKLG-FM
Sherbrooke. Que. CHLT-FM 102.7 Verdun. Que. CKVL-FM
St. Catharines, Ont. | Vietoria. B.C. CFMS-FM
CKTB-FM 97.7 | Windsor, Ont. CKLW-FM
St. Norbert (Winnipeg), Man. Winnipeg, Man. CJOB-FM
CFMW.FM 983 CKQM-FM
Sydney. N.S. CJCB-FM 949 CKY-FM
Timmins, Ont CKGB-FM 94.5
Toronto. Ont. CBC-FM 99.1

World-Wide Short Wave Stations

he World-Wide short wave stations sec-

tion of White's Radio Log is, as its name
implies, a log, that lists stations actually
monitored by listeners in the United States,
Canada and overseas. It is not intended to
be a listing of all shortwave transmitters, li-
censed as such listings contain numerous in-
active transmitters, and low powered stations
which are rarely-hcard by DX'ers. The sta-
tions listed here. thercfore, 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.

Because of the fact that this log represents
actual monitoring reports rather than data
taken from published program schedules rc-
ceived from the stations, you may find that
frequencies (and operating times) given here
differ from official listings. This is because
foreign short-wave stations frequently oper-
ate several kilocycles away from their as-
signed (and announced) frequencies. In ad-
dition, the schedules of these stations are
often changed and the changes are not pub-
lished in the schedules until many months
later. We feel that the type of log which
White's Radio Log is presenting represents
a very realistic picture of the current status
of short-wave broadcasting, and is something
which cannot be obtained eclsewhere.

For the DX'er. If you care to roam the
bands for DX, we present here some infor-
mation which will be of invaluable use to
you in tracking down DX stations.

Although the current radio propagation
conditions have made the high frequency
bands (11 and 13 meter bands) relatively
poor for DX'ers, the other bands are gener-
ally good during certain periods of the year.

OcTOBER-NOVEMBER, 1965

As a general rule, the following bands are
“hot for DX during the daily and seasonal
times indicated:

60-meter band=Winter nights.

49-meter band=Winter nights.

41-meter band=Winter nights.

31-meter band=Nights, all year.

25.meter band=Nights, all year.

19-meter band=Days all year, and
Summer nights.

16- meter band=Days, all year, and
Summer nights.

13-meter band=Days, all year.

11-meter band=Days, all year.

More on QSL's. In a recent issue of Ra-
p10-TV ExXPERIMENTER we discussed the col-
lecting of QSL cards from broadcasting
stations, one of the finer aspects of the art
of DX'ing. When our issue came out we re-
ceived considerable mail asking about the
possibilities of QSL cards from non-broad-
casting radio stations, such as hams, police,
ships, etc.

Ham stations generally swap QSL cards
with each other after a “contact,” and a
good percentage of ham operators will also
QSL a monitoring report if they find it use-
ful. The addresses of ham operators may be
obtained from The Radio Amateurs Call-
book which may be purchased at Ham radio
stores or by mail from any of the major
parts supply houses.

Pclice stations, ships, and other “odd ball”
stations sometimes QSL, but generally they
will ignore your report unless you include
with it a prepared QSL card (stamped, too)
which they can sign and return to you with-
out much bother. The radio-telephone sta-
tions frequently heard with test tapes on
single-sideband are tough to QSL because
they prefer to keep their transmissions as un-

y
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publicized as possible. However, a nice letter
may get results,

Citizens Band operators will frequently
QSL SWL reports, but finding their addresses
is a problem because of the absence of ade-
quate callbooks. Each month there is a ljst-
ing of about 1000 CB operators in $9 Maga-
zine, which is available on many newsstands
throughout the United States and Canada.

In our listings, a station or trequency
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. Address your
reports to: DX CENTRAL, White’s Radio
Log, c/o RaDIO-TV EXPERIMENTER, 505
Park Avenue, New York, N. Y. 10022,
US.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:

Doug McKirahan, Qak Park, [11,
Chris Thompson, Rexdale, Ont.
Carl Dyrnavich, Riverdale, 1]l.
Steven & Larry Levine, West Hartford, Conn.
Phyllis J. Kline, Coventry, R.I.
Terry Silvernail, Lake Worth, Fla.
Ronald Tlachac, Marshfield, Wisc.
Jess Dyer, Dearborn, Mich.

Steve Wilkes, Dallas, Tex.

Frank Priore, College Pt., N.Y.
Julian Sienkiewicz, Brooklyn, N.Y.
Robert D. Fontaine, Natick, Mass.
Doris Lautrisi, West Warwick, R.1.
Bruce Zuckerman, Clark, N.J.

H. Handrei, Burnaby, B.C.

James Palmer, Deer Park, N.Y.
Noel M. Moss. New York, N.Y.
Tom Kneitel, New York, N.Y.
David Wynn, Elysburg, Pa.

Philip A. Jones, Whittier, Calif.
John T. Casey, Charlestown, Mass.
Alan Statman, Caldwell, N.J.

Wade M. Smith, Wayne, Pa.

S. Leo Bance, Norwalk, Calif.

Ira Schultz, White Plains, N.Y.
Edward T. Zebrowski, Holyoke, Mass,
Darrel Bender, Camp Hill, Pa.

Lud Elliman, Damariscotta, Me.
Alfred H. Howe, Candor, N.Y.

Karl Simmons, Jacksonville, Fla.
Allan Cunningham, Willowick, Ohio
L. Bruce Meyer, Portland, Ore.

Jon B. Elso, Manchester, Mass.
Rick Slattery, Miami, Fla.

Frank J. Miller, Hampstead, Md.
Dale Koby, Van Nuys, Calif.

John J. Herro, Glenview, 111.

Dave Schmidt, Green Ridge, Pa.
Andrew G. Rekay, Chicago, 11I.
Steve Congdon, East Homer, N.Y.
Roger Camire, Manchester. N.H.

F. R. Lane, Wellesley, Mass.
Richard G. Abrams, Norwalk, Conn.
Marian K. Ely, Delray Beach, Fla.
Townsend F. Groce, Coatesville, Pa,
Bruce Robertson, West Hill, Ont.

Short-Wave Listings

Ke/s call Name Location EST
2355 — Zambia BC Lusaka, Zambia 0005
3240 — © R, Brazzaville Brazzaville, Congo 0000
3250 ELWA  R. Village Monrovia, Liberia 1645
3270 — Zambia BC Lusaka, Zambia 0005

Kc/s Call Name Location EST

3315 — R-TY Francaise Ft. de France,
Martinique 0530

3356 — R. Bechuanaland Gaberones,
Bechuanaland 1000

RAD10-TV EXPERIMENTER



Ke/s Call Name Location EST
3620 HC2KH R. el Sagraruo Guayaquil, Ecu. 2300
3704 CR6RD R.Club oHuamboHuambo Angola 0100
910 — Far East Network  Tokyo, Japan 0400
3980 — R. Commercial Sa da Bandeira,
Angola 0030
60 Meter Band—4750 to 5060 Kc/s
4750 HCBK2 R. El Mundo Guayaquil,
Ecuador 2200
A7 — R. Brazzaville Brazzaville, Congo 0000
4770 ELWA  R. Village Monrovia, Liberia 1720
HCMX4 R. Cenit Portoviejo, Ecuador 2320
- R. Comercial Sa da Bandeira,
Angola 0030
4780 YVLA V. de Carabobo  Valencia, Venezuela 2120
HCLC! R. Atshualpa Quito, Ecuador
4795 CP73 R. Nueva America La Paz, Bolivia 050
4810 HCFA4 V, de Manabi Portovieio, Ecuador 0100
4850 — Mauritius BC Forest Side,
Mauritius 0800
4851 OAZ4T R. Chanchamayo La Merced, Peru 1900
4867 HJFV R. Neiva Neiva, Colombia 2330
4870 — R. Cotonou Cotonou, Dahomey 1630
YVKP R. Tropical Caracas, Venezuela 1900
4890 YVKB R. Venezuela Caracas, Venezuela 2228
911 — Zambia BC Lusaka, Zambia 0245
4913 HCMJ1 R. Gran Colombia ?unfo ‘Ecuador 0030
viw2 R. Tarawa arawa, Gilbert &
Ellice Is. 0230
4916 — R. Trebol Zaruma, Ecuador 2230
4921 OBX7H Ondas del Titicaca Puno, Peru 2130
4923 HCORI . Quito uno Ecuador 0030
4926 EAJ206 R. Ecuatorial Bata, Sp. Guinea 1640
4940 YVMO R, Lara Barquusnmefo
Venezuela 1930
4943 HCXZI R, Nacional Quito, Ecvador 2030
4970 — R. Mogadiscio Mogadiscio,
Somalia 1415
YVLK R. Rumbos Caracas, Venezuela 2200
5020 — R. Cronos Barquisimeto,
Venezuela 1930
5035 — R. Bangui Bangui, Centr.
Afr. g 1710
5042 CRSRF  R.Clube Benguela Benguela Angola 0050
5065 CR&RD R. Clube Huambo Huambo, Angola 0100
5075 HJGC R, Sutatenza Sutatenza,
Colombia 2022
5095 HJGC  R. Sutatenza Sutatenza,
Colombia 2025
6805 — R. Sanaa Sanaa, Yemen 2230

49 Meter Band—5950 to 6200 Kc/s

5950
5960

5970

5980 —

- R. Warsaw
- Trans World R.

— R. Brazzaville
CKNA  R. Canada
Lebanese BC
- Malawi BC
-_— R. Warsaw

. Americas

. V. of Gospel

b

R

V. of America
R. Union

R. Moscow

R. Havana

R. Nacional

R. el Condor
Deutsche Welle

== V. of America
- R. Stanleyville
- R. Koduna

DMQ@s&  Deutsche Welle
- R. Belgrade
YVPN R, Escuelas R.
- R. Reloj

HER3 Swiss BC

CPis R. el Condor

LKJ R. Norway
TISRHB2 R. Popular

OcToBER-NOVEMBER, 1965

Warsaw, Poland 1630
Monte Carlo,

Mona?o 1430
Brazzaville, Congo 0000

Montreal, 0230
Beirut, Lebanon 0915
Zomba, Malawi 1100
Warsaw, Poland 0600
Swan Isfand 2227
Addis Ababa,

Ethiopia 1045
Monrovia, Liberia 1715

Pt. au PrmceRHam 2100

Moscow 1440
Havana, Cuba 2100
Brazilia, Brasi! 1800
La Paz, Bolivia 1800
Cologne

W. Germany 1445

Tangiers, Morocco 1740
Stanteyville, Congo 0015
Koduna, Nigeria 0030

Cologne,

W. Germany 2130
Belgrade,

Yugoslavia 1330
San Fernando,

Yenezuela 1930
L|ma(7; Peru 2100
Berne, Switz. 2015
La Paz, Bolivia 1800
Oslo, Norway 0700
San Jose,

Costa Rica 2230

Ke/s Call Name Location EST
6145 DMQ4  Deutsche Welle Colog
%ermany 2000
6150 HCEM4 R. Costa Azul Porfovne|o Ecuador 2320
R. Bucharest Bucharest, Rumania 1730
- R. South Africa Capefown
S. Africa 2200
6160 — R. Algiers Algiers. Algeria 1530
CKZU  CKZU Vancouver, 1622
6185 — Zambia BC Lusaka, Zambia 0345
6175 — R. Guarani Belo Horizonte,
Brazil 0045
4180 VUD AII India R. Delhi, India 1345
6185 LU R. Norway Oslo, Norway
6190 — R. Bucharest Bucharest, Rumania 1730
4195 — R. Burundi Usumbura, Burundi
6202 TIJCV  R. Atenas Atenas, Costa Rica 1800
22I0 - : 'Labriz "l;abnz Iran 1320
540 — . Pyongyan yong ang,
N IZorea 0310
6610 — R. Atlantico Las Palmas,
Canary Is. 1400
7090 — R. Tirana Tirana, Albania 0135
4| Meter Band—7100 to 7300 Kc/s
7105 — R. Brazzaville Brazzaville, Congo 0000
713 — Gorovit Vilnus Vilnus
thuaman SSR 1800
71256 — R. Warsaw Warsaw, Poland 0130
7130 BED7 V. Free China Taipei, Formosa (030
7135 — R. Tehran Tehran, lran 1830
7145 — R. Warsaw Warsaw, Poland 1630
7150 — R. Comercial Sa da Bandeira,
Angola 0030
7160 — R. Moscow Moscow, USSR 1500
CR6RD  R. Clube Huambo Huambo, Angola 0100
7170 — Nat'l BC Service Leopoldville,
Congo 2300
7185 — Gorovit Vilnus Vilnus
Lufhuaman SSR 1800
- R. Thailand Bangkok, Thailand 2315
7195 — R. Bucharest Bucharest, Rumania 1730
7200 — R. Belgrade Beigrade,
Yugoslavia 1330
7220 — R. Australia Melbourne,
Australia 1030
7225 — R. Bucharest Bucharest, Rumania 1430
7240 — R. Moscow Moscow, USSR 0200
7260 — R. Moscow Moscow, USSR 1600
DMQ7 Deutsche Weile Cologne
W. Germany 1445
7265 — R. Lome, Togo 0700
7267 — R. Addls Ababa  Addis Ababa,
Ethiopia ft1s
7270 — R. Warsaw Warsaw, Poland 0600
- R. South Africa Capetown,
South Africa 1150
72715 — V. Nigeria Lagos, Nigeria 0800
7285 — R. Warsaw Warsaw, Poland 0600
vuD All India R. Delhi, india 1345
- N.H.K. Tokyo. Japan 0215
7310 — Gorovit Vilnus Vifnus,
Lithuania SSR 1800
;ggg - s ;Aosww ;Aoscow USSR 1440
- . Pyongyang yongyang,
N. Korea 0500
7670 — Sawt Al Islam Jedda,
Saudi Arabia 1200
9009 4XB3I Kol Zion Jerusalem, Israel 1545
9360 — R. Nacional Madrid, Spaln 1520
9390 — R. Tirana Tirana, ‘Albania 1640
9410 GRI BBC London, England 1330
9455 OAX4W R. Americas Lima, Peru 2200
9480 — R. Moscow Moscow, USSR 0200
9485 4VC R. Comerce Pt. au Prince, Haiti 2100

31 Meter Band—9500 to 9775 Kc/s

9505
9510

9515
9525

9530
9540

GSB

DMQ9

R. Belgrade

8BC

R. Bucharest
R. Kuwait

R. South Africa

Deutsche Welle

Ankhararai
Ulanbatras

Belgrade,
Yuqoslawa 1030
London, England 1735

Bucharest, Rumania I430
Kuwait 615

Capetown,
outh Africa 0945
Colo ne,
Germany 1445
Ulan Bator,
Monqolua 1630
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EOG

Ke/s Call Name
9545 DMQ9  Deutsche Welle
= ‘Lebanese BC
9550 LLD R. Norway
9555 YSS R. Nacional
9560 — Gorovit Yerevan
— V. of Holy Land
9560 PCJ R. Nederland
9562 OAX4R R. Nacional
9570 — R. Bucharest
i -_ R. Australia
. 9575 DMQ9  Deutsche Welle
- RAI
9580 — B8C
9590 — R. Bucharest
9600 — R. Australia
= Moscow
9605 DMQ9 Deufsche Welle
%10 LLG R. Norway
OAX8C R. Nacional
925 CKLO R. Canada
R. Nederland
= Kol Zion
9635 — V. of West
9640 — R. Conakry
9640 DMQ9Y  Deutsche Welle
= Trans World R.
945 TIFC ! Faro del Caribe
951 — R. Maldive Isl.
9660 -~ Lebanese BC
- R. Nacional
de Espana
975 — R. Warsaw
9%90 — V. Nigeria
9700 — R. Sofia
9710 — Far East BC
= R. Moscow
LRX2 R. El Mundo
OAX9D R, Tropical
9725 — N.H.K.
4XB5| Kol Zion
9730 — R. Brazzaville
9735 DMO9  Deutsche Welle
9740 — R. Pakistan
9752 — R. Pyongyang
9755 ETLF R. V. of Gospel
9760 TGWB V. de Guatemala
- R. V. ol Vietnam
9780 — R. Moscow
- Windward |. BC
9840 — R. V. of Vietnam
9915 VUD All India R.
11672 — R. Pakistan

Location EST
Cologne,

W. Germany 2130
Beirut, Lebanon 0430
Oslo, Norway 0000
San Salvador,

El Salvador 2035
Yerevan,

Armenian SSR 1515

Amman, Jordan 2000

Hilversum, Neth. {1300
Lima, Peru 2318
Bucharest, Rumania 1430
Melbourne,

Australia 0230
Cologne,

W. Germany 2000
Rome, Italy 1410
Nncosw. Cyprus 1315
Bucharest, Rumania 1730
Melbourne.

Australia 1430
Moscow, USSR 0200
Cologne,

W. Germany 1808
Oslo, Norway 1900
Iquitos, Peru 0600
Monlreal Que. 0230
Hilversum, Neth. 0900
Jerusalem, Israel 1545
Lisbon, Porlugal 1700
Conakry,

Guinea Rep. 1700
Cologne,

W, Germany 1330
Bonaire,

Neth. Ant. 1600
San Jose

Costa Rica 0800
Maladive |s. 0230
Beirut, Lebanon 2330
Tenerife,

Canary Isl. 0900
Warsaw, Poland 0600
Lagos, Nigeria 0800
Sotia, Bulgaria 1400
Manila,

Philippines 2100
Moscow, USSR 0200
Buenos Aires, Arg. 2350
Tarapoto, Peru 0600
Tokyo, Japan 0455
Jerusalem, Israel 545
Brazzaville, Congo
Cologne,

W. Germany 0415
garachi, Pakistan 1445
yongyang,

N. Kores 0500
Addis Ababa,

Ethiopia 1000
Guastemala City,

Guat. 1740
Hanoi, N. Vietnam 1900
Moscow, USSR 0700
St. Georges

Grenads 1615
Hanoi, N. Vietnam 2330
Delhi, India 1345
Karachi, Pakistan 1445

25 Meter Band—11700 to 11975 Kc/s

11700 —
H710 —

H7s —
1720 —
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. Moscow
. Australia

. Brazzaville
. Australia

< o PN

of Nigeria

CHOL . Canads

Moscow, USSR 0700
Melbourne,
Australis 0015

Brazzaville, Congo 0000
Melbourne

Australia 1700
Lagos, Nigeria 0800
Montreal, Que. 1330

Ke/s Call
11728 —
1730 —
11738 —
11738 XEMP

H740 —

CEIl74
11755 ETLF

11760 —
11765 —

11785 DMQI |

11790 —
11795 DMQI)

YDF3
11800 —
11805 ZYZ36
11810 —
11815 ZYw24
11820 —
11825 BEDE
118

A3
11855 —

11850 BEDA4S
11865 —
11870 —
(1875 ETLF

ZYN32
11880 XEHH

11885 ORU
11900 —

11920
11930 —

11935 —
11940 —

11945 MCO
11950 PCJ

11965 DMQI |
11970 PCJ
11975 —

12095 GRF
14530 —

:5050 =
15070 GwWC
15095 —

Name

R. Brazzaville
R. Tehran
R. Belgrade

La Charita del
Cuad.

Far East BC

R. Nuevo Mundo

R. V. of Gospel

BBC

R. V. of Vietnam
R. Sofia

R-TV Francaise

Deutsche Welle

AFRTS
Deutsche Welle

R. Berlin Int'l
Nat’'l BC Svce.

R. Repub. Indonesia

R. Nac. de Espana
R. Cevlon

_R. Globo

Lebanese BC
R. Bucharest
R. Brazil Cent.

R-TV lvorienne

. of Free China
. Moscow
Algiers

. Evangelique
V. of Vietnam
Australia

< PP<mo<

. of West
R-TY Francaise
R. Norway
Ankhararai
Ulanbatras
R. Teleco
Sawt Al Islam

R. Paranaense
V. of Free China
R. Havsna
Nat’l BC Service
R. V. of Gospel

R Soc. de Bahia
R. Comerciales

R TV Belge

. of Nigeria
. S. Africa

Far East BC

R. Moscow

Windward I. BC

Lebanese BC
R. Brazzaville
R. Japan

R. Bucharest
BBC

R. Nederland
Deutsche Welle
R. Nederland

R. Brazzaville
R. Peking
BBC

R. Pyongyang

R. Peking
R. Peking
C

R. Peking

Location EST
Brazzaville, Congo 1200
Tehran, Iran 1830
Belgrade

Yugoslavia 1030
Mexico, D.F.,

Mexico 1600
Manila,

Phlllpplnes 2100
Santiago, Chile 1900
Addis Ababa,

Ethiopia 1330
London, England 1735
Hanoi, N. Vietnam 1900
Sofia, Bulgaria 1400
Paris, France 1330
Cologne,

W. Germany 1445
Los Angeles, Calif. 2120
Cologne

Germany 0415

Berlm E. Germany 1100
Leopoldvnlle

ongo 2300
Djakarta, Indonesia 1200
Tenerife,

Canary Is. 1900
Colombo, Ceylon 2030
Rio de Janelro

Brazil 1BS0
Beirut, Lebanon 1500

Bucharest, Rumania 1730
Rio de Janerro

Brazil 0400
Abidjan,

Ivory Coast 0745
Taipei, Formosa 1030
Moscow, USSR 0200
Algiers, Algeria 1530

Cap Haitien, Haiti 1700
Hanoi, N. Vietnam 2300

Melbourne

Australia’ 1930
Lisbon, Portugal 1700
Paris, France 1330
Oslo! Norway 0700
Ulan’ Bator,

Mongoha 1630
Asuncion, Paraguay 1900
Jedda,

Saudi Arabia 1200
Paranaense, Brazil 0400
Taipei, Formosa 1030
Havans, Cuba 2200
Leopoldville,

Congo 2300
Addis Ababa,

Ethiopia 1200
Bahia, Brazil 0400
Mexico D.F.,

Mexico 1710
Brussels, Belgium 1615
Lagos, Nigeris 0800
Capetown,

S. Africa 0500
Manila,

Ph:lnpp.nes 330
Moscow, USSR 0700
St. Georges,

Grenada 1710
Beirut, Lebanon 1830

Brazzaville, Congo 1330
Toklo Japen 0115

Bucharest, Rumania 1730
London, England 0955
Hulversum
Netherlands 1030
Cologne
Germany 1020
Hllversum

Netherlands 1300
Brazzaville, Congo 0600

Peking, China 0700
London, England 1300
Pyongyang,

N. Kores 2000
Peking, China 2000
Peking, China 0700
London, England 1735

Peking, China 0700

19 Meter Band—15100 to 15450 Kc/s
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Kel/s Call Name Location EST  Ke/s Call Name Location EST
15100 — R. V. of Vietnam  Hanoi, N. Vietnam 1900 15315 — R. Bucharest Bucharest, Rumania 1000
15110 — R-TV Francaise Paris, France 0505 15320 CKNC  R. Canads Montreal, Que. 1330
L4 R. New Zealsnd  Wellington, N.Z. 2345 15330 — AFRS New York, N.Y. 0830
ISHI5 — R. Peking Peking, China 0700 15340 — R. Havana Havana, Cuba 1800
V. of the Andes Quito, Ecusdor 1530 15350 — AFRS New York, N.Y. 0830

15125 — V. of Free Chins  Taipei, Formosa 1030 15380 DZF3 Far East BC Manila,

— V. of West Lisbon, Portugal 1700 Philippines 1930

15135 — V. of Free Korea  Seoul, Korea 0130 15425 PCJ R. Nederland Hilversum,
= R. Havana Havana, Cuba 1559 Netherlands 0900
— R. Tehran Tehran, lran 0300 15430 — Far East BC Manila,

15140 ETLF R. V. of Gospel Addis Ababa, Philippines 0730

Ethiopis 0815 - AFRTS New York, N.Y 0830

15150 — V. of America Okinawa 1930 15440 WRUL  R. N.Y. Worldwide New York, N.Y. 0700

151556 — R. Havana Havana, Cuba 1510 15445 — R. Brazzaville Brazzaville, Congo 1000
= R. South Africa Capetown, 15448 — R. Prague Prague, Czech. 1125

S. Africa 0500 15470 — R. Moscow Moscow, USSR 0700
— Vatican Radio Vatican City 0630

15160 TAU R. Ankara Ankara, Turkey 1700

15165 OZF7 V. of Denmark Copenhagen,

15175 LI R ODen";‘?rk g7gg

M . Norwa slo, Norwa 7
15180 — R Ao Moltourne, | 16 Meter Band—17700 to 17900 Kc/s
Australia 0015

15185 OIX4 Finnish BC Pori, Finland 0945

15190 — R. Brazzaville Brazzaville. Congo 0600 17710 DZIé Far East BC Maanils,

15205 DMQ15 Deutsche Welle Cologne, Philippines 1930

W, Germany 0415 17715 — R. Australia Melbourne,
15220 — R. Australia Melbourne, Australia 1835
Australia 0015 17720 — R. Brazzaville Brazzaville, Congo 0730
PCJ R. Nederland Hilversum, 17730 WRUL R, N.Y. Worldwide New York, N.Y." 1000
Netherlands 1300 17840 WRUL  R. N.Y Worldwide New York, N.Y. 1100

15225 — Swiss BC Berne, Switz. 0330 17845 WRUL  R. N.Y. Worldwide New York, N.Y. 0745
- R. Afghanistan Kabul 17750 — Austrian Radio Vienna, Austria 0200

Afghanisian 1300 17810 — Austrian Radio  Vienna, Austria 0400
15240 — R. Sweden Stockholm, 17820 — R. Australia Melbourne,
Sweden 0900 Australia 0015
—_ R. Australia Melbourne, 17820 CKNC  R. Canada Montreal, Que. 1330
Australia 1700 TAV R. Ankara Ankara, Turkey 0915
- R. Belgrade Belgrade, 17825 LLN R. Norway Oslo, Norway 0700
Yugoslavia 1030 17830 — Swiss BC Berne, Switz. 0330

15250 — R. Bucharest Bucharest, Rumania 1000 17840 — R. Australia Melbourne,

15255 — V. of Nigeria Lagos, Nigeria 0800 Australia 1430

15275 DMQI5 Deutsche Welle  Cologne, - R. Sweden Stockholm, Sweden 0900

W. Germany 1020 17855 — AFRTS New York, N.Y. 0830

15280 — R. New Zealand Wellington, N.Z. 2345 17875 — R. Japan . Tokyo, Japan 1600

15270 — Trans World R. Nonaire, 17890 BED40 V. of Free China  Taipei, Formosa 1030

Neth. Ant. 1830 HCJB V. of The Andes Quito, Ecuador 1530
- R. Clube de Lourenco Maraues, 17910 — R. Ghana Accra, Ghana 0945
Mozambique Mozambique 1130 18195 — R. Pyongyang Pyong'zang,

15300 — R. Havana Havana, Cuba 1610 N. Korea 0100
GWR BBC London, England 1015 21470 GSH BBC London, England - 1015
DZH9 Far East 8C Manils, 21500 — R. Brazzaville . Brazzaville, Congo 0400

Philippines 1815 21540 — R. Ghana Accrs, Ghans 0945

— R. Sweden Stockholm, Sweden 0900 21590 — R. Pakistan Karachi, Pakistan 0345
15305 — Swiss BC Berne, Switz. 0330 21730 LLQ R. Norway Oslo, Norway 700
map. At the intersection of the two lines

DF for CB drawn through the DF pointers lies the “lost

Continued from page 100

it is mounted on. The sensitivity difference
can be handled by rotating the car: First. a
fix would be taken from a parked vehicle.
Then. the car would be turned around 180
degrees. The side that produces the higher
of the two signal levels is the direction of
the unknown signal. Note that only the
vehicle is moved. not the DF loop. Once the
loop has been adjusted for bearing (mini-
mum signal) it is not touched, only the car
is moved.

Of course, DF'ing is casier if two stations
use the well known triangulation method.
One DF takes a bearing and plots the pointer
hearing on the map. The second DF located
some distance from the first takes its bearing
and its pointer bearing is entered on the

OcToBER-NOVEMBER, 1965

station™,

When triangulation cannot be used, and
when you don't feel like jockeying the car
around. you can use the old S-meter search.
Connect the DF, determine the pointer
position, then reconnect the main antenna
and drive in the direction indicated by
the pointer. If the signal level increases
you're headed in the right direction. If the
signal level decreases turn around and head
in an opposite direction to the pointer.

Whether your CB direction finding pur-
poses be cither public service or fun, the
Signal Hunter direction finding CB antenna
can put a little of the old zing back into
CB'ing. Priced at $9.95. the Signal-Hunter
is available from electronic distributors such
as Lafayette Radio or direct from the manu-
facturer, Gold 1.ine Co., Dept. 756, Muller
Avenue, Norwalk, Conn. 06852, ]

127



ELECTRONIC PARTS

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

2, The new 516-page 1965 edition of
Lafayette Radio’s multi-colored cata-
log is a perfect buyer’s guide for hi-
fi'ers, experimenters, kit builders,
CB’ers and hams. Get your free copy,
today!

3. Progressive “Edu-Kits" Inc. now
has available thctt new 1965 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 Olsun mailing list. This
catalog comes out regularly with lots
of new and surplus items. If you tind
your name hidden in the pages, you
win $5 in*free merchandise!

§. Unusual scientific, optical and
mathematical values. That's what £a-
mund Scientific has. War surplus
equipment as well as many other
hard-to-get items are included in this
new 148-page catalog.

6. Bargains galore, that’s what's in
store! Foly-Paks Co. will send you
their latest eight-page flyer listing the
latest in merchandise available, in-
cluding a giant $1 special sale.

7. Whether you buy surplus or new,
you will be interested in Fair Radio
Sales Co.’s tatest 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.

9. Are you still paying drugstore
prices for tubes? Nationwide Tube
Co. will send you their special bargain
lisl! of tubes. This will make you light
up

10. Burstein-Applebee offers a new
giant catalog containing 100’s of b‘i‘g
pages crammed with savings includ-
ing hundreds of bargains on hi-fi kits,
power tools, tubes, and parts.

11, Now available from £DI (Elec-
tfronic 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.

128

Numbers
advertisers
their ads for additional information.

heavy
this

type
issne,

23. No electronics hargain  hunter
should be caught without (he latest
copy of Radia Shack’s catalog. Some
equipment and kit offers are so 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
hrand new catalog listing hundreds
of parts at exceptionally low prices.
Don’t miss these bargains!

HI-FI/AUDIO

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

15. A name well-known in audio
circles is Acowstic Research. Here's
its booklet on the famous AR speak-
ers and the new AR turntable.

16. Garrard has prepared a A2-page
booklet on its full line of automatic
turntables including the Lab 80, the
first automatic transcription turntahle.
Accessories are detailed too.

17. Two brand new full-color bouk-
lets are being offered by Electro-
Voice, Inc. that every audiophile
should read. They are: *“Guide to
Outdoor Itigh Fidelity” and "Guide
to Compact Loudspeaker Systems.”

19. A valuable 8-page brochure from
Empire Scientific Corp. describes tech-
nical features of their record playback
equipment. Also included are sections
on basic facts and sterco record
library.

20. Tape recorder heads wear out.
After all, the head of a tape deck is
like the stylus of a phonograph, and
Robins Industries has a booklet show-
ing exact replacements. Lots of good
info on how the things are built, too.

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

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

26, When a manufacturer of high-
quality high fidelity equipment pro-
duces a line of kits, you can just bet
that they're going 10 be of the same
high quality! H. H. Scou, Inc., has
a catalog showing you the full-color,
behind-the-panel story,

indicate
Consult

27.

An assortment of high fidelity
components and cabinets are described
in the Sherwood brochure, The cab-
inets can almost be designed to your
requirements, as they use modules,

28. Very pretty, very efficient, that's
the word for the new Betacom inter-
com. It’s ideal for stores, offices, or
just for .use in the home, where it
doubles as a baby-sitter,

30. Tone-arms, cartridges, hi-fi, and
stereo preamps and replacement tape
heads and conversions are listed in
a complete Shure Bros. catalog.

TAPE RECORDERS AND TAPE

31. “All the Facts” about Concord
Electronics Corporation tape record-
€rs are yours for the asking in a free
booklet. Portable battery operated
to four-track, fully transistorized
stereos cover every recording need.

32. *“The Care and Feeding of Tape
Recorders™ is the title of a booklet
that Sarkes-Tarzian will send you.
It’s 16-pages jam-packed with info for
the home recording enthusiast, In-
cludes a valuable table of recording
times for various tapes.

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 1964 line of Sony tape re-
corders, microphones and accessories
is iltustrated in a new 16-page full
color booklet just released by Super-
scope, lnc., 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.

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 kits to a complete line
of test equipment. Conar would like
to send you their latest catalog—just
ask for it.

42. Here's a 100-page catalog of a
wide assortment of kits. They're
high-styled, highly-versatile, and
Heath Co. will happily add your name
to the mailing list.
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Human Thought in Orbit

Continued from page 68

their tests proved a human ‘‘sender” could
transmit pictures of objects, the page of a
book, diagrams of pictures, geometrical fig-
ures, even letters. Subjects in a state of hyp-
nosis, Vasiliev claimed, could pick up visual
images projected by the hypnologist.

The famed Dr. K. D. Kotkov of Kharkov
University reported cxperiments he had
recorded, worked out with an 18-yecar-old
girl. With the Doctor in one room, the girl
in the laboratory, he had put her to sleep
while she stood peering at a test tube. When
the Doctor awakened her, she continued to
look at the tube, picked up her conversation
as though nothing had happened. Another
time, the Doctor hypnotized her into a sleep-
ing state when she was waltzing to the tune
of a piano.

Meet Me At The Lab. The Kharkov Doc-
tor even claimed he had reached the girl’s
mind when he was at his home, and she at
hers. He would mentally suggest she meet
him at the University laboratory and when
he reached the lab she would be there, or on
her way. When he asked why she had come
she said, “I don’t know. I just did. I wanted
to.”

How It's Done. The Doctor then de-
scribed how he put the young girl to sleep:
“I used to sit in a comfortable chair in com-
plete silence. I closed my eyes, then would
mentally murmur to my subject the sugges-
tion, ‘sleep, sleep.” ” I pictured her to myself
as being fast asleep with closed eyes. But
most important factor. I strongly wished the
girl would fall asleep. Finally, when this wish
turned into a certain feeling,” he would stop
the experiment, for he knew *“it had been
completed.”

Though the reported tests had been docu-
mented by witnesses in the Soviet labora-
tories, now the scientists announced an ex-
periment held before hundreds of people in
the lecture hall at Leningrad University. The
receiver, M, sat at a table on the stage, half
facing a Professor A. V. Gerver. Behind M
was a blackboard, and behind the board
stood the sender, Professor K. I. Platonov,
visible too, to the audience.

“] Must Have Slept.” Before M mounted
the stage, Platonov had told the audience the
experiment would begin when he covered
his face with his hands. As there was no way
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the Professor could contact M except men-
tally, the audience thrilled when it watched
Platonov, first cover his face to visualize M
falling asleep, then seconds later saw M fall
asleep on the stage. When asked what hap-
pened, M said: “I don’t know. I think I must
have slept.” “Why did you fall asleep?” “1
just did. I felt like going to sleep.”

These early tests led to more complicated
ones, “sending” the name of a person, sug-
gesting automatic writing, mental-suggestion
tests with the recciver sitting in a Faraday
chamber to prove performance through
metals: finally sending hypnotic suggestion
over distances.

Long Distance Mental Operators. Prob-
ably most spectacular, one touted by Pravda,
was an cxperiment held between Sevastopol
and Leningrad, a distance of some 1200
miles. The first day tests were to be held,
nothing happened. The sender was ill. But
two days later, on July 15, the receiver,
Ivanova, went to the laboratory in Leningrad
at the appointed time, 10 o’clock, and by
10:01, was fast asleep. Half an hour later,
the sender, alone on a Sevastopol sea front
1200 miles from Ivanova, awakened the
woman at exactly 10:40 P.M. Watches and
clocks at both points had been checked with
Moscow time.

Soviet scientists claimed this test proved
distances, the curvature of the earth, hills
and water surfaces, did not affect brain
phenomena. “Brain radio,” they insisted,
from this experiment, did not differ much
from radio telegraphy.

Theories. But when they tried to explain
the unusual phenomena, theories varied. All
claimed mental suggestion, thought trans-
ference, had been proved out scientifically,
but just what made it tick was something else
again. Most compared the process to radio.

“The nervous system is a collection of
radio installations or sets of microscopic
size,” said famed physiologist, A. V. Leon-
tovich, “capable of generating and receiving
ultra-short radio waves.” Academician P. P.
Lazarev suggested, “We must consider the
possibility of catching in space a thought in
the shape of an clectromagnetic wave,” and
claimed brain wave lengths were 6,000 to
30.000 km. Famed V. M. Bechterev put it:
*“Mental suggestion is effected by short high-
frequency electromagnetic waves.”

New Form of Energy. An attempt to pin
down field theory was worked out with a
quadrant electrometer connected to a receiv-

(Continued on page 132)
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Continued from page 131

ing plate. When a human being neared the
plate, the electrometer reading changed.
Additional tests proved muscle constrictions
or tensions caused generation of an electric
low frequency field. Hans Berger believed
electrical charges from the brain changed to
“psychic waves” which diffused through
space and changed again to electric vibra-
tions when they reached the receiver.

Many thought they could be dealing with
a new form of energy, a brain factor *so
far unknown to us, yet belonging to the
highest stage of development of matter.” To
“discover such energy or factor would be
tantamount to discovery of nuclear energy,”
for “everything that exists in the universe is
not discovered yet.”

All Agreed. But while theories clashed,
all agreed solution of thought transfer must

ultimately come through fundamental cyber- .

netical sources and if they could construct a
thinking machine that could generate arti-
ficial brain waves “designed to influence
mental activity of people” the machine would
show them how the process worked out in
humans!

The West. All of which might have been
shrugged off and dubbed thought-out-of-con-
trol by the Western scientific community but
for the amount of money and calibre of men
Russia was pouring into the program. Top-
flight rocket pioneer K. E. Ciolkovski told
the Soviet press: “The phenomenon of tele-
pathy can no longer be questioned. In this
era of space flights, telepathic abilities are
necessary.”

If Only Half. The famed Dr. J. B. Rhine
of Duke University, Durham, N. C., warned
“Successful demonstrations were given (in
Russia), including induction of hypnotic
states. The experiments were successful even
when the subjects were inside chambers with
an entrance trap door which, when closed,
was submerged in a gully filled with mer-
cury.”

While our Director of Biotechnology and
Human Research in the NASA Office of
Advanced Research, Dr. Eugene B. Konecci,
recognized that if the results of these experi-
ments are “half as good as claimed,” the
Russians “may put a human thought in orbit”
before we do. Konecci says Soviet Russia
gives this program “top priority under its
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Soviet manned space program,” may achieve
man-to-man communication with men on the
moon before we do, and even now strives to
build an “electronic hypnotizer” to send
thought suggestion over distances.

From Space. But commenting on Amer-
ican efforts, the top Doctor can only say:
“Specific U.S. experiments (not NASA) in
energy and information transfer phenomena
. .. are being carried out . . .” and mentions
but one United States scientist active in this
field—the famed neurologist, Dr. Andrija
Puharich. Puharich, he says, believes we
could attempt “energy transfer” tests as part
of our space program from a manned orbital
laboratory where a human receiver would
be in the platform, the *“‘sender” on earth
subjected to high gravitational force condi-
tions.

This way he thinks we would find the most
effective “interaction of energy transfers” for
the brilliant young doctor believes gravita-
tional forces affect thought transfer.

Moon Affects Thought. For he says tel-
epathic tests performed during a full lunar
month showed marked improvement during
the full moon phase when gravitational
forces lowered.

That telepathy exists has been repeatedly
shown in the laboratory, but actually ra-
tional explanation has been handicapped by
the very nature of the phenomenon, the
problem of establishing conditions of repeat-
ability in testing. He believes telepathy may
well be based on transmission of electro-
magnetic waves between humans, that it fol-
lows definite laws of electronics and physics.
In his tests, taped on recorders, he cites ex-
periments between two people, three people
“telepathic networks” of four or more,
separated sometimes by hundreds of miles.

The Rope. In his book, “Beyond Te-
lepathy,” he tells of an experiment staged by
Dr. Rudolph von Urban and a Dr. Alexander
Pilcz who long studied the Indian Rope
Trick. The two scientists gathered several
hundred people together with a Fakir, and
his helper, to put on a show.

All the people watching the performance,
including the scientists, saw the Fakir throw
a coil of rope into the air, saw a small boy
climb up the rope and disappear. A few
seconds later, dismembered parts of the boy
tumbled to the ground. The Fakir gathered
them into his basket, scrambled up the rope
and then both boy and Fakir came down
smiling. )

(Concluded on page 135)
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Matrix Circuits
Continued from page 60

When diode D1 isn't conducting we have
a circuit equivalent to the one shown in
Fig. S.

It can be seen that when the input switch
is open the diode is out of the circuit. If a
VTVM is connected across the output it
measures the battery’s negative 1.5 volts:
through R1. Resistor R1 drops almost no
voltage because its resistance is small com-
pared with the VTVM's.

Again, diodes D1, D2, DS and D13 can
be eliminated (shorted out) and their inputs
connected directly to the outputs because
neither the diodes’ isolation or resistance is
needed in this circuit.

Matrix Demonstrator. While you can
always throw a matrix togcther on a bread-
board just to get the hang of things. it takes
just a little extra finesse and a sloping pancl
cabinet to turn out a classy matrix demon-
strator suitable for class discussions, science
fairs, or just plain fun for the family’s junior
members. The unit assembled in this article
is made from the schematic diagram in
Fig. 1.

The heart of the unit is the matrix which
is built on a 2% x 3% inch section of per-
forated board (lafayette 19G3601). This is
a stock size so you won’t have any cutting
problems. The matrix grid is formed by
stretching #22 solid hook-up wire between
flea clips (l.afayette 19G3301) at each end
of the board. Place a row of nine clips at
two opposite sides and connect matching
clips together. Stretch the wire as tight as
possible laying it flat against the board: wrap
the wire around the base of the flea clip.
Then mount four clips at the two remaining
sides spacing them two holes apart: the extra
space is needed to avoid jamming the diodes
together. Stretch the connccting wires across
the top of the clips so you form a grid with
nine leads on the bottom and four leads on
the top. Make certain the top leads do not
sag into the bottom leads.

Any cheap diode of the 1N34 type can be
used. The specified type are subminiature
and extra-easy to connect. Connect them as
shown in the photographs—on end. The
cathode is indicated by a color band. If the
diode has several bands only one will be on
the end—ignore the other bands. Cut the
anode lead (the one without a color band)
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to % inch and form a small hook. Snag the
hook around one of the nine bottom leads
and solder. Do not use a soldering gun, or
an iron in excess of 75 watts—the heat will
destroy the diodes (there isn’t room to use
a heat sink). Make the connection fast and
with a minimum amount of solder.

Fold down the remaining cathode lead and
connect it to the appropriate top lead. Again,
solder quickly. If possible, use a different
color wire for each input and output con-
nection to avoid a wiring error during final
assembly.

The Panel Sub-Assembly. The panel
must be completed and pre-wired on the
cabinet (sloping panel utility box, Premier
ASPC 1202) before the matrix is installed.
S1 through S9 are normally-open miniature
push button switches; use the least expensive
type. For a professional appearance, suitable
for display. use standard red panel pilot lamp
assecmblies. For reduced costs, the Jamps can
be mounted in a Y-inch rubber grommet
with the connecting lcads soldered directly
to the lamps. Wire both the switch and lamp
common leads and the battery terminals be-
fore installing the matrix.

Insuloting the Matrix. The matrix is
mounted on the cabinet’s bottom plate.
Since the flea clips extend through the board
the assembly must be raised to prevent the
clips from shorting to the cabinet. Place a
V4-inch spacer or fiber washers under the
board at the four mounting corners.

Number the appropriate panel lamps—I1,
2. 4, and 8. Number the switches in the
appropriate order | through 9. Connect the
9-volt clip-on battery (Burgess M6), depress
any switch and the total of the illuminated
lamps should equal the switch number. For
example, if 7 is depressed the 4, 2, and |
lamps (representing 4 + 2 + 1 = 7) should
light. Check all switches in a similar man-
ner. If a switch produces an incorrect total
cither a diode is installed with reversed
polarity. a diode is defective, or there is a
wiring error.

You arc now armed with some solid
theory and practical knowledge on the sub-
ject of “the matrix.” Don’t hesitate to put
it to full use the next time one of your chums
pipes up with big words like EDP-electronic
data processing or computer language. Just
pipe in with, “Well let me tell you about
matrix circuits. They work this way. . . ."”
You will be solidifying your acquired knowl-
edge and passing some of it on to your
buddy at the same time. |
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Discoverer of Radio
Continued from page 85

He points out that almost everything that is
known about the dentist’s early electrical
work comes from the inventor's own rec-
ords. It is not even known who the “eminent
scientists” were who Loomis said witnessed
the Bear’s Den Mountain test,

After further experimentation, Loomis
asked Congress for $50,000 to develop his
system. The Congressional Globe of Jan.
13, 1869, reports that Senator Sumner pre-
sented the petition with this comment: *“1
content myself with remarking that it is
certainly a great case of mooushine or it
marks a great epoch in the progress of the
invention.” Sen. Wilson: “l do not know if
there is anything in the invention; probably
there is not; but it is not worth our while
to meet any propositions of this sort with a
sneer.

Patent Granted. Loomis’ request for
funds died in committee, but the patent he
asked for was granted on July 30, 1872, and
the following year Congress incorporated the
Loomis Aerial Telegraph Co. The bill was
signed by President Grant. Loomis’ patent
is interesting. He presented and was allowed
the broadest possible claim he could make.
Anything that would cause electrical signals
to be radiated into space, or control them,
or detect them, was within the scope of his
award.

Loomis was now in a position to become
a rich, famous man. He became neither.

Instead, his life from 1878 on went abrupt-
ly downhill. His ideas and claims were ridi-
culed, although in fact he was the first to
employ a vertical antenna and RF ground,
the first to employ spark signaling, the first
to employ kites and balloons for support, the
first to specify an “indicator” (now called a
detector) in his receiving system, the first to
recognize the value of electrical agreement
between sending and receiving systems (reso-
nance) and the first to patent a wireless.

No Money—No Fame. Financial panics
had been occurring, and these served to crip-
ple Loomis’ attempts to raise capital. All
told, he sold only 100 shares of his stock at
$100 a share and was forced to spend his
own money, earned from his dwindling prac-
tice and from his lectures, to keep on with
his experimental work. Loomis took a job
as a geologist in Virginia, sought a consular
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appointment to New Zealand, practiced den-
tistry in Chicago for a bricf period and at
last disheartened, died on Oct. 13, 1886, at
the age of 60.

19 Century DaVinci. That Loomis was a
great visionary is confirmed by his note-
books, which show that he conceived and
described in detail the operation of the re-
cently perfected fuel cell in which hydrogen
and oxygen are combined to produce clec-
tricity without moving parts, excessive heat
or explosion; he predicted communication
between planets and space vehicles; and he
envisioned mankind some day tapping the
celestial “battery” of electrons and other
energy particles found in space in order to
obtain an unlimited source of power.

These were the far reaches of an extraor-
dinary mind says Commander Appleby. “He
was a man with big ideas who was born too
soon.”

Loomis. a dreamer of lofty dreams. a
man of tremendous persistency and the
possessor of a strong scientific bent and an
acute analytical ability, had a premonitory
talk with his brother before his death.

The inventor wanted mankind to enjoy
the fruits of his discoverings, maintaining
that it would be the means of establishing
brotherhood among the nations and races. In
Loomis’ own words, “In the distant future.
when the possibilities of this discovery. as 1
sec them, are more fully developed, public
attention will be directed to the originator,
and the Congressional records will furnish
indisputable evidence that the credit belongs
to me.

"It would be gratifying, I confess,” the
neglected genius continued, “to live to sec
the world acknowledge such a crank as God
employs to move the world. By confining
myself to the ordinary routine of affairs, 1
could have made, no doubt, a comfortable
living, even more than a competency—then
passed away and be forgotten, but an impulse
has driven me | could not resist.” L
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Continued from page 132

DX from Upper Limbo

Continued from page 90

Of the several hundred people who
watched, all saw the same scene. Yet when
motion pictures were developed, pictures
showed the Fakir walk into the center of the
group, throw the rope into the air. The rope
fell to the ground, and the Fakir and boy
stood motionless by it. The rope did not stay
in the air; the boy did not go up the rope.
But everyone present had experienced the
same hallucination, there was not one dissent
in the crowd. One sender had hypnotized sev-
eral hundred people. Other Fakirs have been
known to hypnotize thousands.

Awesome Weapon. Applied over dis-
tances, as the Soviet scientists claim they
have hypnotized over a distance of 1200
miles, this “trick” has awesome, frightening
connotations. Dr. Rhine points out: “If just
a few persons around the world can develop
and regulate their super-sensory powers to
a reliable degrec” it would be impossible for
any nation to keep a new weapon secret. Let
alone the menacing implication of long-dis-
tance hypnosis practiced on hundreds, or
thousands of people!

No Research? Yet when we contacted
the United States space agency to inquire
what this country was doing in this area, the
answer was cryptic: “There is no research be-
ing conducted by NASA or our contractors
in this field.” In a field where Russia re-
portedly concentrates money and top-flight
manpower, in an area that can mean survival
of the free world or submission to tyranny,
the U.S. space agency emphasizes “the Na-
tional Aeronautics and Space Administration
is not engaged in any ESP research.” Per-
haps our space agency is adopting a “no-
talk” policy in this vital area. Perhaps,
despite the fact some of our greatest minds,
Marconi, Burbank, Edison, believed in men-
tal phenomenon, it is influenced by recent
association of telepathy with the esoteric. But
whatever the recason, whether the U.S.
Agency is not active in this field, or will not
assure the people it is active, we must not
play ostrich too long.

For in time of serious international emer-
gency, we might find the President of the
United States, his Secretaries of State and
Defense, the SAC Command, our missile,
plane and submarine crews all fast asleep,
happily dozing in the l.and of Nod! B
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busses and taxis) plus industrial communica-
tions stations. The latter includes a multi-
tude of things but most interesting and most
widely heard are the off-shore oil rigs in the
Gulf of Mexico which constitute another
DX puzzler. For scoring purposes, do they
count as international waters or the United
States? In any event, here is one way to put
realism into your listening, realism ranging
from the crisp dispatcher to the oil rig
“roughneck.”

For the time being, most DX from these
utility stations will be via the Sporadic E
layer. A minor technical problem is pro-
vided by their modulation which is FM.
But it’s the narrow band variety so if your
receiver is not intended for frequency
modulation, simply tune to one side of the
carrier frequency. With a little practice,
you'll have no trouble identifying the station
and understanding its transmissions.

All these stations announce their call let-
ters often and those operating from a fixed
position (and licenses to communicate only
with certain other stations) will have calls
consisting of three letters and three digits.
To find the general location of any fixed
station, consult the “Upper Limbo Call Let-
ter Chart.” If you want to report for the
purpose of QSL’ing, you can purchase utility
lists of industrial and communications sta-
tions published by Communications Engi-
neering Book Co., Monterrey, Mass. Write
them for prices of the latest editions. B

‘. . . Built my own antenna booster .. ."
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South Pole Dipole

Continued from page 49

It proved to be the worst storm of the trlp

until just before time came to break camp
and return home. At that critical moment,
another fierce blizzard struck.

About the Men. Much of the time the men
worked either in bright sunshine or a calm
whiteout, a condition under which there is no
horizon, no perspective and no shadows.
A whiteout is caused by a combination of
the unbroken white landscape and a high-
altitude fog, which completely diffuses sun-
light reaching the icecap.

“Visibility is excellent in a whiteout,” said
Johnson. “Often you can see for miles. The
trouble is, if you notice something you can't
recognize, you simply cannot judge if it is a
huge object several miles away, or a small
object a few hundred yards away.”

Snow, cold and constant daylight were not

”»

the only problems. A husky dog named Old
Byrd Dog Sastrugus became the group’s un-
official mascot. One afternoon Sastrugus ate
$400 worth of Guy’s travelers checks.

“Just try to explain something like that to
the American Express Company,” said Guy.

Two of the men—Guy and Johnson—flew
back early in March, leaving Bob Tighe to
load the bulkiest equipment aboard the
Seattle-based Navy jicebreaker STATEN
ISLAND. When the two men reached
McMurdo Sound airstrip for their return
flight, they found the place in an uproar.
Several cracks, one running right through
the camp, had been discovered in the 40-
foot-thick fast-ice runway, heretofore con-
sidered unbreakable. Strong February winds
had caused the problem.

Guy and Johnson flew out on the next to
the last aircraft to leave the damaged air-
strip. A few hours after their departure the
runway broke apart and began floating
away. u

Push-Pull Crystal Receiver
Continued from page 97

out, and wood finish for a more professional
appearance. Here, the parts were placed for
reasonably short leads, but some were pur-
posely left long so the parts could be re-
moved and used for other projects. Place-
ment of parts is not critical so you can use
your own ideas in locating and mounting the
parts. Doing so will develop originality and
exercise your ingenuity for more advanced
home brew projects.

The receiver wiring is simple, but be sure
to observe correct polarity on the crystal di-
odes and electrolytic capacitors. The other
major precaution is keeping the amplifier
output leads away from the input leads. The
mounting board photographs show how the
parts are mounted on a 10 in. x 4}2 in. panel
of ¥ ‘in. thick composition board. The two-
section variable capacitor (C1-C2) is mount-
ed with two or three short machine screws,
and the coil form with two 6-32 one-inch
machine screws covered with stand-off
sleeves about % in. long. If you use a 1V2-
inch diameter wood dowel as a coil form,
mount it with wood screws. Be sure that you
use brass hardware only near RF coils L1,
L2 and L3. Ferrous metals will tap precious
RF signals from the tuned circuit.
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Winding the Coils. The three coils, L1,
L2, and L3, are wound on a 1%-inch diam-
eter bakelite or plastic tube coil form about
3 inches long. If you use a wood dowel or
cardboard tubing as a coil form, give it a
coat of shellac to moisture-proof it; let it
dry thoroughly before winding the coils. The
two secondary coils, L1 and L3, are each
95 close-spaced turns of No. 32 enameled
copper wire. The primary coil, L2, is 30
close-spaced turns of No. 32 enameled cop-
per wire, wound between L1 and L3 leaving
a space of ¥8 inch on either side. All three
coils are wound in the same direction. Re-
member that neatness counts.

The two 2N217 PNP transistors are
mounted by their own leads. Use long-nose
pliers to function as a heat sink when solder-
ing the transistors and diodes in the circuit.
To prevent shorts, use spaghetti tubing over
bare leads where necessary.

Finishing Touches. The 10"x 415"x 235"
cabinet was made of 3” hardwood, and put
together with small nails and wood glue.
Moisture-proof the inside of the cabinet with
shellac, and finish the outside according to
your own taste and requirements. Mount the
front panel with six flat-head, ¥-inch wood
screws. The front panel dial knobs, binding
posts, and phone jacks can be labeled with
typewritten strips or decals. Now, all that
remains is to slip on your headphones and
tune in those stations! L
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RKET PLACE

Classified Ads only 55¢ per word, each insertion, minimum 10 words, payable in advance.
For information on Classified ads—to be included in our next RADIO-TV EXPERIMENTER—
write C. D. Wilson, Mgr., Classified Advertising, 505 Park Ave., New York, N. Y. 10022,

AGENTS WANTED

CHRISTMAS Cards—Business and Per-
sonal. Customer's name imprinted. Earn
unusually high commissions from this
medium—and high-priced line. Free Sam-
ple Album. Process Corp. (our 44th year),
3434C S. 54th Ave., Chicago, 1ll. 60650.

AUTHOR'S SERVICE

WANTED Writers! Short stories. arti-
cles, books, plays., poetry. Will help place,
sell your work. Write ay. free particu-
lars! Literary Agent Mead, Dept. 22A,
915 Broadway, New York 10, N. Y.

BIG MAIL

YOUR Name Listed with 1000 Mailers,
Publishers, Imprinters, etc. Our mailing
each month $1.00. Dixie Mallers, King.
North Carolina.

MAKE Mail Order pay. Get "How To
Write a Classified Ad That Pulls.” In-
cludes certificate worth $2.00 toward clas-
sified ad in § & M. Send $1.00 to C. D.
Wilson, Science & Mechanics, 505 Park
Ave., New York. N. Y. 10022.

BUSINESS OPPORTUNITIES

1 MADE $40.000 a Year by Mailorder.
Helped others to make money! Start with
$10.00—Free Proof. Torrey, Box 3565-T,
Oklahoma City 6, Okla.

FOR INVENTORS

PATENT Searches — 48 hour airmail
service, $6.00, including nearest patent
copies. More than 200 registered patent
attorneys have used my service. Free
Invention Protection Forms., Write Miss
Ann Hastings, Patent Searcher, P. O. Box
176. Washington 4, D. C.

IMMEDIATE cash for Patent Applica-
tions, free Patent Searches. Write for
doet:‘nlls. Universal Patents, 184-C, Marion,

0.

T GOVERNMEWT SURPLOS

EXPERIMENTERS, scientists, crafts-
men, {armers, repairmen. Recelve the most
diversified catalog ever offered. Precision
optics, hydraulics, electronics. test equip-
ment, motors, gears, instruments. Save
more by buying directly from the country'’s
largest stocker of genuine surplus. Giant
spectally illustrated catalog 50¢. $1.00 re-
funded with first order. Surplus World,
Box 1785, Dept. 51, Rochester, New York

14603.
HYFNOTISM

NEW concept teaches you self-hypnosis
quickly! Free literature. Smith-McKinley,
Box 3008, San Bernardino, Calif.

SLEEP-Learning—Hypnotism! Strange
catalog free! Autosuggestion. Box 24-TV.
Olympia, Washington.

FPREE Book ''990 Successful. Little-
Known Businesses.’”’ Fascinating! Work
;\loznll;! Plymouth 811J, Brooklyn, N. Y

EXCELLENT Overseas Jobs. List $1.00.

INYEN E

WE either sell your invention or pay
cash bonus. Write for details. Universal
Inventions, 298-E. Marion, Ohlo.

PROFITABLE OCCUPATIONS

INVESTIGATE Accident. Earn $750.00
to $1,500.00 monthly. Car furnished. Ex-
penses paid. No selling. No college educa-
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 no obligation.
'trlnlverul. CMH, 6801 Hillcrest, Dallas 8,

exas.

PHOTOGRAPH accidents for Insurance
Companties. $10.00 hour spare time. Not
a school. Pree information. Underwriters
SM, 7400 Pershing, St. Louis. Mo. 63130.

RADIO & TELEVISION
RADIO & TV Tubes 33¢—Pree List.

Cornell, 4215-17 University, San Diego 8,
California.

TV Tuners rebutlt and aligned per man-
ufacturers specification. Only $9.50. Any
make UHF or VHF. We ship COD. Ninety
day written guarantee. Ship complete with
tubes or write for free malling kit and
dealer brochure. JW Electronics, Box 51X,
Bloomington, Indiana.

JAPAN & Hong Kong Electronics
Directory. Products, components. sup-
plies, 50 firms—just $1.00. Ippano Kaisha
Ltd.. Box 6266, Spokane. Wash. 99207.

KITS. Diode Radio $1.50, Audio Ampli-
fier $1.50. Solar Powered Radio $3.95,
Wireless Transmitter $4.95, Lectronix,
Box 1067-R. Southgate. Mich. 48195,

BEGINNERS All Wave Radio Kit, tube

Universal, P.O. Box 643(W), Kenosha. WER NOVELT and transistor included $3.00. Ekeradio,
Wisconsin. MAGIC TRICJSP'U;EL!ES LTIES Box 131, Temple City. Calif.

COINS, CURRENCY & TOKENS CATALOG £21. 10¢, (1,500,399 Tricks FREE Catalog. Electronic parts, tubes.

Jokes, Novelties. Puzzles, Disguises). Elbee, | Wholesale. Thoxsn?ds of l!:tlee!::‘tl' t‘lnbel;{,_-

CLEARANCE! Cents To Dollars! Tre- | 7408-S. San Antonio. Texas 18207. able prices. Arcturus R st

mendous Reductions! List 15¢. Fairway,
121-M. Rye. New York.

502 22nd St.. Unjon City. N.J. 07087.

MAILING LI5T5

EARTHWORMS

B1G 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.
Pree catalog. Grantham Engineering In-
stitute, 1505 N. Western Ave., Hollywood,
Calif. 80027.

SCIENTIFIC Simplified training by
{famous teacher develops dynamic voice.

YOUR Name listed with 1000 Mailers,
Publishers, Importers. etc. Our malling
each month $1.00. Dixie Malilers., King.
North Carolina.

DIAGRAMS. servicing information;
Radio. $1.00; Television, $2.00. Supreme,
1760 Balsam. Highland Park. 11l. 80035.

RUBBER STAMPS

MONEYMAKING OPPORTUNITIES

FOR Money Making Opportunities,
Business Building Offers. Write Tojocar,
:gg;;.& West 39th Place, Chicago, 1ll.

CHRISTMAS Cards—Business and Per-
sonal. Customer’s name imprinted. Earn
unusually high commissions from this
medium and high-priced line. Free Sam-
ple Album. Process Corp. (our 44th year).
3432C S. 54th Ave., Chicago, 111, 60650,

Zooms earning power! Terrific! 1
sive. Free particulars. Voice, Box 667,
Plainfield, New Jersey.

FIREARMS, AMMUNITION &
EQUIPMENT

SILENCERS: Pistols. Rifles. Details
Construction Operation $1.00. Gunsco,
Soquel, Calif.

FLORIDA LAND
FLORIDA Water

Wonderland—Home,
cottage, Mobllesites. Established area,
$590.00 full price, $9.00 a month. Swim-
ming, fishing, boating. Write: Lake Weir,
Box MM38, Silver Springs, Florida
AD 6-1070 (F-1).

OcTOBER-NOVEMBER, 1965

OFFICE EQUIPMENT & SUPPLIES

YOUR Name Listed with 1000 Mailers.
Publishers, Importers. etc. Our maliling
each month $1.00. Dixie Mailers, King,
North Carolina.

PATENT SERVICE

PATENT Searches, $6.00. For free "'In-
vention Record’ and *'Important Informa-
tion Inventors Need.”” write Miss Hayward,
1029-D Vermont, Washington 5, D. C.

CBERS-HAMS: Your personal Rubber
Stamp with name. address, call let-
ters, Just $2.00. CB Stamps. Box 685A,
Bordentown, New Jersey 08505.

SALESMEN—DISTRIBUTORS

SENSATIONAL new longer-burning
Light Bulb. Amazing Free Replacement
Guarantee—never again buy light bulbs,
No tion. Multi-million-dollar mar-
ket yours alone. Make small fortune even
spare time. Incredibly quick sales. Free
sales kit. Merlite (Bulb_Div.), 114 E.
32nd, Dept. C-73-N, New York 16.

SPECIAL SERVICES

FACTS — Any Subject — Product. Send
$1.00 Today For ‘'‘Copyright Plan.”” Re-
ports, Surveys, Research. SM. Box 1431,
Greenville, So. Carolina 29602.

TREASURE FINDERS—PROSPECTING
EQUIPMENT

PETS—DOGS. BIRDS, RABBITS, ETC.

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

NEW supersensitive transistor locators
detect buried gold, silver, coins. Kits
assembled models. $19.95 up. Pree cata-
log. Relco-A30, Box 10563, Houston,
Texas 77018.
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See the Stars, Moon, Planets Close Upl
3” ASTRONOMICAL REFLECTING TELESCOPE

Photographers! Adapt your camera to this Scope for ex-
cellent Telephoto shots and fascinating photos of moon!

60 TO 180 POWER! Famous
Mt. Palomar Type! An Unusual Buy!
See the Rings of Suturn, the fascinating planet
Mars, huffe eraters on the Moon, phases of Venus.
Fﬂunlorlnl Mount with lock on both axes. Alum-
n
/1

zed and overcoated 3% diameter high-speed

O mirror. Telescope equipped with a 80X

eyeplece and a mounted Barlow Lens. Optical

Finder Telescope included. Hardwood, portable

tripod. with Scope: Vaiusble STAR

-~ 3 CHART plus '.’7'.’4%1!(1‘ “HANDBOOK OF HEAV.
ENS™ plus ““HOW TO USE YOUR TEILESCOPE'® ROOK.

Stock No. 85,050-HP. . .................$29.95 Postpaid

414" Refiecting Telescope—up to 225 Power
Stock No. 85,105-HP. ... .. .. ..%$79.50 F.0.B.
Superh 6" Refiector Telescope

Up to 576 Power. Equatorial mount und Pedestal Base.
Stock No. 85,086-HP . . o $199.50 F.0.B.

BRILLIANT ELECTRONIC FLASH TUBES m

FOR PHOTOGRAPHERS & MECHANICS
e

Time your car ignition, use for photo flash. signal

light, “control device or as strobe IIght. These Aash

tubes, filied with Xenon gas. ve glass envelopes

with sealed clectrode ut each end. Mfd. by G. E.

Instruetions incl.

Low voitage tube for low encrgy repetitive flash ap-
lications. Operates on an anode between 120. and 500.V 2- MRV IR, X
or ignition timing, uses 130-v, with 30 mfd. discharge

4-sec. av. flash rate, 20-hr. spprox. life

STOCK NO. 40,725-HP. .. ...................$5.20 Ppd.

Portable photo equipment applications In covered reflectors or hous-

""7'” protecting user from contact with high voltage., Low operating
voltage (400- to 550.V.) well sulted for usc with electrolytie type
capacitors. 214" high x 34" mount a 1-34" din; x

am,, " m.
1/18” thick wafer base designed to be crimped inlo a reficetor. Three
pins serve as soldering terminals. Typlcal phote flash n’:pllcnllol’l uses
430-V. on the anode with 1050 mfd. capacitunce, 4200 lumen-sec
output, peak lumen output 4 x 106, 2/min. flash rate.
STOCK NO. 40,726-HP. .. .. .................$9.00 Ppd.

MAKE YOUR OWN POWERFUL
ASTRONOMICAL TELESCOPE

; Grind Your Own Astronomical Mirror

Kits contsin mirror hlank, tool, abra.

eeollong,

slves, diagonal mirror and eyepiece
d 5'% lenses. You bulld inatruments ranging
\-) v . in value from $75.00 to hundreds of
dollurs
Stock No. Diam. Mirror Thickness Price
70,003-HP 4V s $ 7.50 ppd.
70,004-HP (14 ’3/ 11,95 ugd.
70.005-HP 8” 1%" 19.50 ppd.
70.006-HP 107 13,7 30.75 } f.o.b.
70.007-HP 12127 215" 59.95 { Barrington

BRAND NEW, INDUSTRIAL SURPLUS

NICKEL-CADMIUM CELLS AND BATTERIES
BUY OF THE YEAR!

These hard-to-get. light-weight, 1.2V nickel-cadnmium cells
fn rugged nylon cases have i.amp. hour capacity. Hundreds
of uses for hubbylsts, amateur photographers, canipers, model
builders, etle. BY connecting cells In series, you can makc bat-
tery of any voltage in muitipies of 1.2V. Excellent for re-
chargeable portable lanterms: cycle. scooter. bicyele. and boat
tights: camp HUELts: portable fluorescent and ultraviolet Jghts:
electronie flash units. Model buffs wlll find cells perfect for
powering maodel hoats. cars. ete. Cells have almost unlimited
life, will’ underko thousands of discharke-charge eycles with practi-
cally no deterioration. Quick charge—14, hour with proper equipment.
Minimum maintenance: Just neld a few tirohs of water cach year. Small
amount of electrolyte used; cell sealed to prevent loss. Delivers almost
100%% of outbut al below freezing temperatures where output is re-
duced 507 in lead-ucid cells. No mrms!vo fumes given off under any
stage of recharge. Can’'t bhe damaged by accldental charging in re
verse (but not recommended). 11 meas. 6" x 2" x 15" thick. 614 vz,
Stud-type terminals on top 113" marked for polarity; 8.32
thread. nuts and lock washers.

ONE 1.2 VOLT NICKEL-CADMIUM CELL .
Stock No. 40,798-HP. . .. .. .%$3.95 Postpaid

ONE 6-VOLT NICKEL-CADMIUM BATTERY. 5S-cells In stainless steel.
strap.type casing. Convenlenl power source far Fdmund's war surplus
sniperscope (No. 85.157). 2 x 4", Wt. approx. 2 ibs. .
Stock No. 70,776-HP. . . .. ... ... . 3 ..%$15.00 Postpaid
ONE  7.2-VOLT NICKEL-CADMIUM BATTERY COMPLETE WITH
CHARGER KIT. Asscmble your own portahle battery power supply with
bulit-in charger. Excellent for portable movie [ight. Six.cetl hattery in
stalnlcas steel, strap-type casing: 12-volt transformer; charger c!rcul(
board consisting of rectifier and automatic regulating circuit (tran-
sistorized) which proleets aRainst overcharging of battery. Cnmplelg
with wire, switch. line cord. hardware and instructions. 8" x 6 x 2°
Wt. approx. 2 tbs.

Stock No. 70.777-HP. . ... ... 1 $25.00 Postpaid

MAIL COUPON for FREE CATALOG “HP

EDMUND SCIENTIFIC CO., Barrington, N. J.

gl ¢

apart,

|
I Completely New 1965 Edition. 148 pages.

Nearly 4000 Unusual Bargains.
I Please rush Free Giant Catalog-1iP. e
(1 e A R e SO,
| Y

Clty.ccccovvue-anes Zone.... State...

|2 S
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SOLVE PROBLEMS! TELL FORTUNES! PLAY GAMES!
NEW WORKING MODEL DIGITAL COMPUTER

. ACTUAL MINIATURE VERSION
OF GIANT ELECTRONIC BRAINS

Fascinatlng new gee-through model computer
» actually solves problems. teaches combputer
fundamentals.  Adds, subtracts. multiplies,

shifts, cumnplements, carrles, memorizes, counts

LS

compares, sequences. Att Ively colored. rl}:lrj
plastic parts easlly assemhiled. 12” x 315”7 X
434" Incl. step.by-step assembly diagrams,

32-.page instruction book
{(binary system). progr .

Stock No. 70.683-HP. . . T e 8

_coverlns operatlon. computer

and 15 exper

language
s.
....$5.98 Postpaid

ASTRONOMICAL HDQYS. U.S.A.
Keep Pace With the Space Age

Be ready for the moon shots. Sec the Incredibie wonders of the Uni.
verse. Choose from the world's largest sclection of telescopes and
related equipment. Complcte range of reflectors, refractors. panoramic,
terrestrial, spotting. ete.. ranging from advanced precision instru.
ments to inexpensive, bulld-your-own kits. Every accessory imagin.
ahle. Drives. Mounts. tinders. mirrors, eyepleces. lense tilters,
cquipment for astro.-photography. charts. maps. models. slides, study
alds and classroom helps. Write for Free glant catalog **HP*"

‘FISH” WITH A WAR SURPLUS MAGNET 7 3

Go Treasure Hunting on the Bottom

Great idea! Fascinating fun and sometimea tre.
mendously profitable! Tie a line to our $.Ib. Magnet—
drop it overboard In bay, river. lake or ocean. Troll it
along the bottom—your “treasure haul can be outboard
motors, anchors, fishing tackie. all kinds of metal valu-
ables. 5-1b. Magnet s war surplus—Ainiehb v Type—Gov't,
Cost. S50. Lifts over 150 IbBs. on Iland—much greater
weights under water. Order Now and uy this new sport.
Stock No. 70,571-HP 5 Ib, Magnet. ... ..$12.50 Postpaid
Stock No. 70.570-HP 3V Ih. Lifts 40 tbs. . $8.75 Postpaid
Stock No. 70.572-HP 71/ |b. Lifts 175 lbs....... .$18.75 Ppd.
Stock No. 85,152-HP 15 ib. size, lifts 350 ibs. .$33.60 FOB

EXPLORE THE FASCINATING WORLD OF MAGNETISM
NEW 15 MAGNET SAMPLER KIT
11 Shapes! Many Compositionsl
Ever ripen by I's i pic.
tures using magnet as a brush and lron fidings
as paint? Surprising new idcas and uscs for the
bewildering forces of maghetism are continually
discovered. liere. in one low-cost kit. you can
learn and experiment with varied materials that
obsoleted Magnctitc—the natural magnetic ore.
Terrific assortment includes ferrites. ceramics.
flexibie rubber. alnlco in every shape imaginahle
—up to 20 lhs. 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, immense geherators,
transformers. motors, ete. All kinds of practical everyday uses. too.
Make tool and knife nolders. pick-up tools. builetin boards. automatie
stirrers., magnetie¢ games and puzzles. Your own ingenuity can produce

dozens of inhovatlons—perhaps patentable.

Sizes range from Yo% 7/16” x 7/16" to 3" x 3" x 1/32". Incl.:
alnleo w/handle. d-shapod alnleo, three—2 sided ceramie. flexible
strip, alnico bar, ceramic, alnico disc w/ccenter hole, 2 iE. alnico eyl.
sm. alnico eyl. flex. sheet, 2 haby alnico bar. 3 channel-type pote
pieces for sm. céramic magnets, bar magnet keeper, 2 disc magnet
Leopers, compl. Info. and inst.

Stock No. 70,780-HP. . ... .. ... ...... ....$5.00 Postpaid

int

RUGGED, LOW-PRICED
EXPERIMENTAL ELECTRO-MAGNET

3 -,
Hohbylsts. Insiructors and industrial lab men ; "
will find this well-bullt Electro-Magnet |nval. )
Demonstrate principles of electro-mag- i
Actually lifts 100 ibs. when powered |
by a single 114V Aashlight battery. Easil
deactivated, Inciudes instructions for 8 experi- -
ments—HItIng power, magmetic Hux and mag-
netomotive foree. air xap, area_ of contact. .
retentivity and field ation. Unit
magnet and yoke assembly, battery holder. leads, clips and eyebolts.
Steel core un;x yoke pret.;nbllon ground for max. fatness. About 2ig”
lg. Wt 2 8.

dis. x
Stock No. 60,435-HP. . .. ... .. ..........%10.00 Postpaid

F

Instantly Copy and Measure Contours

NEW MAGNETIC CONTOUR GAGE

Countour gage with magnetic rods.to-holder. link-
age. instantly conforms to Irregular shapes, in-
stantly locks copled informiation and measures it
directly. 160 rods. arranged side by slde to slide
independently within a permanent magnet holder,
Rods linked to holder by magnhetic attrauction,
rovides optimum sliding and gripping action.
an he lucked positively. without d stortion, by
flipping lever. M I preci 1 1 for restoring.,
repairiny and duplicating wowd and metal; making models, samiples.
patterns and molds: quality contrul: protolype Iransfer: floor and wall
covering installation. Use for checking tire tread wear; plastic fabri-
cation: making die-cut inserts for paper boxes, etc. Forms both in-
side (mateh) and outside (fit) profiles with single motion. Direct read-
ng scales for taking hoth norizontal and vertleal mensurements of
portions of contour. Can be read from either end to accuracy of 2%
Rods can be instantly resligned. Measures contours up to 5 Ig. nnd
234" high. Stailnless and chrome-pluted steel. tempered

tapered ends. Overall mean. 534" lg. x 4 nlgh x 34" deep. In
saddle-stitched. suede-lined case. Instructions inc. Wgt. approx.

Stock No. 60,507-HP. . . . .. . .. ., $13.95 Ppd.

e
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BUILD, EXPERIMENT, EXPLCRE, 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

‘| am Frequency
Coordinator for the
11th Naval District.
The course was
riceless.”” J. ).
ENKINS, San
Diego, Calif.

' “*Many thanks to
NRI. | hoid FCC
License, am master
control engineer
with KX1B-TV.""R.L.
WOOD, Fargo, N.D.

gineering Aide.
Without NRI |
would still be work-
ing in a factory at
a lower standard of
living."’ D. F. CON-
RAD, Reseda, Calif.

|
I
I
!
:
I
**| am a Senior En- |
I
I
|
I
I
|
n

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.

—

POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE

3939 Wisconsin Avenue
Washington, D.C. 20016

BUSINESS REPLY MAIL

! NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

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
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FIRST CLASS
, PERMIT
NO. 20-R

W ashington, D.C.
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GET FAST START
WITH NEW
ACHIEVEMENT KIT

Delivered to your door—
everything you need to
make a significant start
in the Electronics field of
your choice. An outstand.
ing, logical way to intro-
duce you to home-study
training. It includes your
first set of lesson texts and
all the ‘““classroom tools’
you need. No other school
has anything like the new
NRI Achievement Kit.

ELECTRONICS
COMES ALIVE WITH
NRI TRAINING KITS

Nothing is as effective as

learning by doing . . . and
NRI| pioneered the ‘“home
lab” technique of train-
ing. NRI invites compari-
son with training equip-
ment offered by any other
school. Begin NOW this
exciting program of prae-
tical learning. Make the
skills of the finest Elec-
tronic Technicians your
own. Mall card below.

“BITE SIZE’ TEXTS
PROGRAM YOUR
TRAINING
Certainly, lesson texts are
necessary. NRI's pro-
grammed texts are as
simple, direct and well il-
lustrated as 50 years of
teaching experience can
make them. They are
carefully programmed
with NRIi training kits to
make the things you read
about come alive. You ex-
perience all the excite-
ment of original discovery.

HOBBY? CAREER?
MAIL CARD NOW
TO NRI
Whatever your need . . .
whatever your education

. there's an NRI train-
Ing plan to fit your re-
quirements. Choose from
three major courses or
select one of seven spe.
cial courses in particular
Electronics subjects.
Check the postage.free
card below, fill in and
mail. National Radio In-
stitute, Washington, D.C.

DISCOVER THE EASE AND EXCITEMENT OF
LEARNING ELECTRONICS THE NRI WAY

{ SEE OTHER SIDE

National Radio Institute, Electronics Div.

Washington, D.C. 20016

Please send me your catalog. | have checked the field(s) of most interest to

me. (No salesman will call.)

[ TV-Radio Servicing

O Industrial Electronics

{0 Complete Communications
{3 FCC License

O Math for Electronics

Name___

Address.

City_

Accredited Member National Home Study Council

5-105

[ Basic Electronics

O Electronics for Automation

O Aviation Communications
Marine Communications

O Mobile Communications

-1
I

I

I

|

I

I

|

I

|

I

oS- DI '
I

reo

N st '

2
z
5

__State____ZipCode________§

PICK THE
TRAINING
PLAN OF
YOUR CHOICE

| AND MAIL

| CARD FOR

\ FREE CATALOG

OUR 50TH YEAR OF
LEADERSHIP IN

Vg i i ELECTRONICS TRAINING



