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PROJECTS THAT LET YOU-—-

e Multiply with Neon Bulbs
* Control Photofloods 100%
* Dial Any Resistance

B 4-TRANSISTOR
T AUDIG COMPRESSOR
GIVES YOUR
MODULATION

A BOOST
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Be creative -and thrifty too!

Save up to 50% with EICO Kits and Wired.

EICO supports your sense of

achievement with no-compromise
engineering, finest parts, gramatic

esthetics, simple step-by-step
instructions and large pictorial
diagrams. You need no technical
background—just pliers, screw-

driver, soldering iron. Three million

TEST EQUIPMENT

Meodel 232 Peak-to-Peak VIVM. A must for
o1 B8W TV and industr use, 7-00n-skip ras
With Probe $29.95 hit,

Model 460 VWid: Dire 5
loscope. DC-4.5mc for color and B&W TV
and lab use. Push-pull D tica

unbal. input. Automatic sy fei
189.95 ki, $129.50 wired.

Medel 324 RF Signal . 150ke to 435m¢
range. For IF-RF alignment and ¥ignai tr ng of
TV, FM, AM CB and mobil~ Reiltin and exl
modulation. $32.95 kit, $44.95 wired.

people, ages 8 to 89, have buiit EICO
kits. If you love to create, EICO is

for you. And if you want the best |
buys in ready-to-use factory-
assembled equipment, again EICO /Q .

is for you. Judge critically for
yourself. Send for your free catalog. | A
See EICO at your local dealer.

CITIZENS BAND/ HAM RADIO STEREO/HI-Fi

New Model 3566 All Salld-State Automatic FM

Hew Model 779 Sentinel 23 CB Transceiver. 23-
channel frequency synthesizer provides crystal.

ntrolled transmit and receive on all 23 'chan-
n No additlonal crystals to buy ever! Features
include dual conversion, iiluminated S/RF meter,
adjustable squelch and naise limiter, TvI filter,
117VAC and 12vDC transistorized dual power
supply. Alsa serves as 3.5 watt P.A. system.
$169.95 wired.

. €
efft

New Model 712 Sentinel 12 Dual Conversion 5-
watt CB Transcelver. Permits 12-channel crystal-
controlled 1 mit and receive. plus 23-channel
tunable re Incorporates adjustable squelch
& noise limiter, & switches for 3.5 watt P.
use. spotting, & Part 15 operallon. Transistorized
12vDC & 117vAC dual power supply. $99.95
wired only.

New Model 753 The on
Tri-Band Transce Ki b

ver buy for 1966 —Radio TV Experime

Wagazine 200 watts PEP on 80 ¢

iver oftset tuning. bullt-in VOX.

ynamic ALC. Unequaled performan fea.

appearante ationatly priced at

$189.95 kit, $299.95 wired.

1945-1965: TWENTY YEARS OF LEADERSHIP IN CREATIVE ELECTRONICS

MPX Stereo Tuner/Amplifler. *‘Very satistactory
product, very attractive price’’—Audio Magazine
No tubes, not even nuvistors. Delivers 112 watts
IHF total to 4 ahms, 75 watts to 8 ohms. Com-
letely pre-wlred and pre-aligned RF. IF and
PX circuitry, plus rlug»in transistor sockets,
$219.95 kit (optional walnut cabinet $14.95),
$325.00 wired Including walnut cabinet. UL
approved

co0000

Model ST70 70-Watt Integrated Stereo Amplifier.
Best buy of highest ranked stereo amplifiers
according to independent testing. $99.95 Wit
$149.95 wired. ST40 40-Wait Integrated Stireo
Amplifler. $79.95 hit, $129.95 wired. ST97 Match-
Ing SM MPX Stereo Tuner, $89.95 hil: $139.95
wired.

FREE 1966 CATALOG

EICO Eiectronic lnstrument Co.. In¢.
131-01 39th Ave.. Flushing, N.Y. 1135

Send me FREE €atalog describing the full EICO
line of 200 best buys, and name of nearest
dealer. I'm interested in:

[ test equipment  [] ham radlo

O stereo hi-ti [0 Citizens Band radio

2 RTVE.G

Name —
Address. -

City.

State, Zip.



Dept. 1976 Scranton, Penna. 18515.

-------------1

INTERNATIONAL CORRESPONDENCE SCHOOLS I<= S

(In Hawail: P.O. Box 418, Honolulu.

In Canada: 1.C.S. Canadian, Ltd. In other countries: I.C.S. World, Ltd.)

Yes! Send me your three-booklet Career Kit, including the new ‘ElectronICS"” Career
Guide. | understand these booklets are absolutely FREE.

-—---1

Convenient payment plan.

Name

Address___

City. s i ————— . I _______Zip Code
Occupation e ______Employed by

Working Hours__ _AM.to__ P.M.

[J1'm a member of U. S. Armed Forces. Send me facts about special low rates.

Age____ '

Special training programs for industry

--———-----——-J

Cut this oult.

Cut yourself in
on 16 extras:

1 More electronics courses (22) than 9 1.C.S. mails progress reports to your employer,
any other school. This lets you choose if you request.
one that's just right for you. 10 Progratmed courses (optional) for quick,
d
Or, to meet special needs, 1.C.S. will sasy study.
tailor-make a course for you, personally. 11 :.C.S. constar:tlydre:vlews all texts
0 assure up-to-dateness
You may pay for your course month by month, "
as your study progresses. 12 gglr;\?:g:s lc%ugses in Telephony available—
Famous Heathkit® equipment (only 1.C.S. has it). 13 &reater experience ml correspondence education
3 an any other school
i(;"°""'%:t§"::%':‘g’e°' texts included (75 years—over 7% million students).
B , 44 One out of every 14 top executives in America
Your mzorae{: backRifgou fall to pass test for has at one time studied with 1.C.S.
1st or 2n lass Radiotelephone license Al B
after studying the appropriate 1.C.S. course. 1S N'aﬁg,‘,’;fﬁ;,‘ﬁg’g’ﬁ}ﬁ,eydc%”u neil.
Experienced home-study counselors ‘6 New 64.page *‘ElectroniCS" fact book,

always available to help you.
Broad career guidance tacilities.

ON O0dWN

just off the press, is yours FREE.
It answers the most-often-asked questions
about breaking into electronics.

Any number of schools can teach you electronics.

All of them offer some of these extras.
But only I.C.S. has them all. Why should you settle for iess?

Cut yourself in on electronics success.
Mail the coupon that brings you all 16 electronics extras. Do it right now.

June-Jury, 1966
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SHACKS COAST TO COAST!

ARIZONA
PHOENIX — 3905 East Thomas Rd.

CALIFORNIA
M — 507 East Knnlln Ave.
BAKERSFIELD — 1308 19th St.
LA NABHA— 1541 Wast Whlllhr Blvd.
LONG ACH — 3976 Atlantic Ave.

S:
Downey — Stonswood Shop. Ctr.
Ladera Shop. Gtr. — 5!05 cullnuln Ave.
Mlssion Mills — 10919 Seouiveda Bivd.
Resada — 19389 Victory at Tamne
Torranes — 22519 unlnornu Bivd.
wm Covine — 2516 East Workman Ave.

A L. A. — Pleo Blvd. at Overland
OAKLAND San Leandro) — Bay Falr Shop. Ctr,
SACRAMENTO — 600 Fulton Ave.

SAN DIEGO (La Mesa) — Grossmont Shop. Ctr.
SANTA ANA — Bristol Plaza Shop. Ctr.

COLORADO
DENVER
798 Souih Santa Fe Dr.
Wastland Shopplng Conter

CONNECTICUT
DEN — Hamdan Mari. Shop. Ctr.
cuzsr: = Mnnennur Shop. Parkade
HAVEN — 92 York St.
l;_?)NDON Nn Lnndon Snov ctr,
R

I.I.INOIS
CHICAGO — Everorasn Plaze st 95th St.

MAINE
PORTLAND — Plne Tras Shop. Ctr.
MARYLAND
LANGLEY PARK — Hampshire-Langley Ctr.
MASSACHUSETTS
BOSTON
167 Washlnoton St.

$34 Washinglon St.
+10 Faderal St.

BRAINTREE — South Shora Piaze
BROCKYON Westaate Mall
BROOKLINE — 730 Commonwealth Ave.
CAMBRIDGE — Fresh Pond Shon. Ctr.
FRAMINGHAM — Shoppers’ werld
LOWELL — Central snon Plaza

BAUGUS — - . Ctr.

SPRIN FIELD—IISZH

WwEST SPRINGFIELD —_ Cunlury Shop. Ctr,

STER — Llncoln Plaza

£
o
=
o
m

MINNESOTA
MINNEAPOLIS — 1121 Nlcollet Ava.
ST. PAUL — 473 North Snalling
MISSOURI
$T. LoV
1128 Plnl St. (Waltar Ashe Olv.
South Cnun(‘ Shopplng Canter,
Northtand Shopping Canter
NEW HAMPSHIRE
MANCHESTER — 1247 Elm St.
NEW MEXICO
ALBUQUERQUE — 6315 Lomas. N. E.
W YORK
INGHAMTON (Vastal) —Vastal Shop. Plaza
FFALO (Claranca) — Transitown Shep. Ctr.

u
EW YORNK — 1128 Ava, of the Americas

CHEN ECYADV (Rotterdam) — Shoporama Ctr,
YRA

cu
3057 E!ll Blvd, Eas
Fairmount Fair Qhon Ctr.

nezOR

OHIO
CINCINNATI — 852 Swifton Ctr.
OKLAH

OMA
OKLANOMA CITY — Mly'llr Shop. Ctr.
ULSA — 2730 Soulh Nlrvlr

OR
PORTLANO — I928 N.E. a2nd St
![NNSVLVANIA
PHILADELPH
2]270 CI!"mln Ave Roosevelt Mall
lI?a
PITTS BURIN —309 So. Hills Village,
RHODE ISLAND
CRANSTON — 1301 Reservolr Ave.
EAST PROVIDENCE —Shnw-rl Town

TEX
NE — 291 orth Flrst

ABILE 0

ARLINGTON — Collins at Park Rn'
AUSTIN — Haneoek Shnuulnq Canl
BROWNSVILLE — 847 S. E. Elllnbnlh St
DA

LLAS:
Medaltion Cen

125 Wynnnwood Vlllnn

!lymoum Park Shop. Ctr.
FORT WORTH:
1518 Sn Unlnnlly Dr.

900 East Bel J

38524 Danton Hlghway
N26I$ wm th St.

8438 Gull l're-v.

322 Northline Mal

Bellllrl — 4759 Blllonnl(
SAN ANTONIO:

|$0 Wundnrlnnd Shuv Ctr.

.W, Military Drive

SI’I RMAN — 1620 Hlvh-ly 7% North
WACO — 1018 Aullln Ava.

AH
SALT LAKE CITY ——Couonwood Maii.

VIRGINIA
ARLINGTON — Washington.Lee Shop. Ctr.
—_ WASHINGTON
2028 Ynlrd Ave.
7 N.

€. 110th ST
Burien Plea

RaAD10-TV EXPERIMENTER
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SURPRISE PAKS With Purchases of 54.95_ o[ﬂMore

At a fraction of their cost —
WHILE THEY LAST! All types,
all kin — semiconductors
(tested & untested), buy now!

sk

}

1
i

l/‘,
- T
soua nl“ e
GUITAR AMPLIFIE 2 ey

|

i

60-pc Transistor
Aj Surprise Pak
98 NPN s, PNPs

Tet

....-..nr-uu 'S
t
‘!

50W tranS|s-

tors plus subminiature types.
2 4 . . 2.

100-pc Semiconductor (A] Wireless Phono Oscillatar Module: designed to play your phonograph

Grab Pak — directly through a radio without connecting wires. 27-257 ...

C Intercom Amplifier Module: custom-build a modern, convenient mter-

98 com system for your home or office. 27-254 . ............... 4.95

PNP’'s, NPN’s, “Baby-Sitter” Amplifier Module: gives real peace of mind; even lets

aT-‘g(é%a-}e‘ 51!3893 you monitor sound of baby's breathing. 27-256 .............. 4.95

A Phonograph Amplifier Module: designed for use with crystal or

power transistors, top hats, du © ceramic cartridge. 2 watts peak power. 27-261 .............. 4.95

al germaniums, etc. 27-037, 2.98
[E]TOIGDhOne Amplifier Module: permits ‘group-listening” to a phoge
5

Infra-Red conversation; talk with hands free. 27-260 ......... ........
(F) Super High- Gann Amplifier Module: for use as a hearing ald, audio
K
Transducer it signal tracer, “eavesdropper’, etc. 27-251 ............. 4.95
) (G) Power Amplifier Module: the idea! amplifier to use wrth tuners.
98
e I Parabolic re- mlcrophones. paging systems, or as signal tracer. 27-253 ., ,. 4.95
d flector, 3”7 @ Guitar Amplifier Module: can be used with guitars or any stnnged
f'ltetr d?t%C- instrument. 2 watts peak power. 27-255 .................... 4,95
tor com;_]leég wnth pictoria 9l8 AC Power Supply Module: converts 115 VAC to 6 VAC, 1 amp Use
geram with rectifier-electronic filter (below). 27-258 ...........
50-pe Jumbo Rectifier | Reclicvelscuani Ftel Wodue provises cun 0C autout rom, AC
&  Surprise Pak 2
i ) Optional Accessorles for Modules Above
198 }ﬁz?l}gaer; 4‘5036 Cat. No. Description Key Letters  Each
271430 Loopstick A = ———=
hats, epoxies, Loops ntenna
zeners, diodes, 23-465 C” Cells (4 required) 2 f:
etc. A great buy! 27033 .. 1.98 27-1437 Battery Holder (2 required} A ‘25
. 23-006 6V Lantern Batter ry 8,C,D,E G H 1.05
10-pc Power :;::: — : :ow" Supply B, C, D, E, G, H 1.95
1 - ectifier-Electronic Filter B,C. D E G >
Transistor Pak 40-1203 4" Speakers (2 : ,C, D, E G, H 3.95
Resbla 76,50 27:1388  4PDT Switch - ovired) o 1.99
198 watt, 50 watt 35'2?: goo‘s’ Control w/Switch B ;:
sizes; germa- < xtension Speaker c 8.95
niu?, SBiIicc{g ;g-:gg‘ :00 FI’ MSpeckher Wire e 239
8 . TO-3 ' : - apel| Microphone 4
::ynpdesTO-gzséases. ' Nt %8 3;"2;?3 goog Co:’rol w/Switch D g' ;F H ‘;:
.| et 1. 2 peaker e 3
27036 TVIN-PAKS 44-533 Telepho‘:w Pickup 0. E‘;G' d 3';;
- ARCHER > - 33-180 Hecdphone ; o
23-468  Penlight Batteri i 1.98
Popular PNP Types 27-1433 Nttty (Holey T (1 eptuac) : 29
- Dynamic Microphone 3
5 Each of 33-115 i Contact Type Mlcrophone S ?z;

o CK722 Types

Exclusive! Ideal
for all audio applications. Base

I98 e 2N107 Types
. [0 Please send FREE 1966 Radio Shack Catalogl RfTV 885
[} Please send me the modules and accessories | have

4 listed below. [J My order totals $4.95, so include my
diagrams incl. 27-031 138 | gRE& Icopy'ol );our $2.00 Sohg S:\ate It’:’ectrgglctProlcd
ook. | enclose §. which includes 50¢ to cover
—¥ 10 NPN' & 15 PNP postage and handling anywhere in the U.S.A
25 for

tions, switching. Name (please print) N -

eneral purpose

198 For RF applica-

budio types. Heplace _many @ Street___ —
2r!,uln;1t:%rs wi Noutcrcu-t Changses @ City- ) State Zip_
e —

S
----------------------I

3



the 47 Model 501

COMPONENT SUBSTITUTOR &=
..the instrument acclaimed hy
servicemen, engineers and
school shops now available in a

wire-it-yourself KIT!

JUNE-JULY 1966
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Cuend

- C . “‘,.J ated A mericn onies Ern .
step-by-step illustrated instructions L3
make the Model 501 easy-to-build P rea—
WA2CQL/KMD4313
WILLIAM HARTFORD cehnical Editor
KKD7432
ELMER C. CARLSON Construction Editor
ANTHONY MACCARRONE  4rt Director
IRVING BERNSTEIN Cover Art Director
EUGENE F. LANDINO Aasociate Art Director
RON STAFFIERI rt Editor
JUDITH ANDERSON 4 e
ELLIOT S. KRANE Ad
Jim CAPPELLO
LEONARD F. PINTO
- P )’\\ CARL BARTEE o
\ ;
SR o il HELEN GOODSTEIN n Manager
any °"§0°' complete == CLIFF SHEARER
over — —_— L —
component values range of .Comppnents JOSEPH DAFFRON e e
at your fingertips
Will substitute for faSt SUbStItUtlon President and Publisher
to 4 different . G.
:gmoponems at No longer do you have to handle B [ DA
the same time crumpled parts ...solder and un-
solder com ponents as you Ezxecutive Vice President and Assistant Publisher
troubleshoot a set. With a twist JOEL DAVIS s
of a knob you can set the 501
A surge protector to any electronic components P cditorial Director v
switch prevents arc- | you want and need...Substi ©
ing. sparking,orheal- | tutes for Carbon Resistors — | HERB LEAVY, KMD4529
ing of electrolytics Power Resistors — Capacitors — P
Electrolytics — Crystal Diodes —
Selenium Power
and Silicon O RIMEN ol. 20
Electrolytics Power Rectifiers. Y > M f
are ol
discharged Model 501K Kit Net | Ave., New York, N 1€
automatically $4.0C otlo )= v
Model 501 wired $39.99 net 0. Ad 4
Write for complete Catalog of kits and 1709 Bth St N ta 3 |
wired instruments — and name of Rd., N.E., 4 { an te or
nearest distributor. ST Ky K5 S0 ' ng
(7 ELECTRONICS CORP
| e t o ow rt or
315 Roslyn Road, Mineola, N.Y. 11501 L B : f o ]
Export: Morhan Exporting, 458 Broadway, N.Y.C. 10013
Canada: William Cohen Corp. Secon pald w York, N ac
| 19 Scie hi

4 Rap10-TV EXPERIMENTER



y STUDY or PROFIT

Pl

FREE! FREE!
‘G E SEND FOR GIANT 148
PAGE CATALOG"HP

stE BELOW!

SOLVE PROBLEMS! TELL FORTUNES! PLAY GAMES!
NEW WORKING MODEL DIGITAL COMPUTER

ACTUAL MINIATURE VERSION
OF GIANT ELECTRONIC BRAINS

Faseinating new see-through model computer
actually solves problems, teaches computer
fundamentals. Adds, sublracts, multiplies,

shifis, eomplements, carries. memorlzes. counts,

compares. sequences. Auractively culored. rigid
plastie puris easlly assembled. "12” x 314" x
4%, step-by-step  assembly diagrams,

instruction bnok

32-page
(inary system). programming, problems and |5 experiments.

covering operativn, computer language

Stock No. 70.6B3-HP .$5.98 Postpeld

Handymen, Hobbylsts, Homeowners!
INGENIOUS NEW VACUUM BASE

Makes Tools and Appliances Portable

Now move all kinds of normally bolted-down de-
vices from place to place. Machined tup surface
of ¥acuum Base drilled to securely hold vices,
miter boxes. drills. reflectors, gages, measuring
devices, food choppers and othér home appliances.
Base also handlly sdapted for mounting camera,
binocular or telescope to car window. HRottom
Plat® of heavy neoprene aptaches securely My

a=

vacuum) vertically, horizontally. even ubslde down tu Hnoleum
metal, porcelaln, formica, glass. ete. Unlt rexlsts 50 1o 75-1b. force
parallel to base, 200-1b. force perpendicular to base. Ruggedly con
structed

of cast aluminum. Gray baked enamel
measures 2" x 334”. Overall size 57 x 414" x

finish. Top surface
2" hixh
Stock No. 60.567-HP

$3.00 Postpaid

BARGAIN PRICE—WAR SURPLUS
COLLIMATOR AND INFINITE LIGHT SOURCE

Expensive surplus gun sight orig. cost Gov't. about
3100. Wus essentlally a collimator or source of in
finite light, Many uses for experlmenters—re
search labs. Contains ring and dot reticle, 27
achromatic lens. slivered reflector bulb, 33 ""x2 85
reflector glass plate. Bulb operstes on 14V, can
be converted to 116V or inexpensive transtormers
are avallable. Convenlent holes for essy mounting. Sturdily bullt
unit meas. 6% "x5"32% ",
Stock No. 70,774-HP.
160V Transformer for Light
Stock No. 60,521-HP

‘FISH" WITH A WAR SURPLUS MAGNET

Go Treasure Hunting on the Bottom

Great ideat Fascinating fun and sometimes tre-
mendously profitable! Tie a line to our 5-1h. Mugnet ia
drop it overboard in ¥, river. lake or ocean. Troll #t
along the bottom—your '‘treasure” haul can be outhoard

,,,,,, $9.95 Postpaid

Source.
a $3.75 Postpaid

motors, Anchors, fishing tackle, all kinds of metal valu- 0
ables. 5-1b. Magnet is war surplus—Alnico V Type—Gov't.
Cost, 5 Lifts over 150 1bs. on land—much greater

weights under water. Order now and try this new sport

Stack No. 70,571.HP 5 |b, Magnet. $12.50 Postpaid
Stock No. 70,570.HP 3¢, |b. Lifts 40 ibs. c $8.75 Postpaid
Stock No. 85,i52-HP 15% Ib. size. lifts 350 Ibs. $33.60 FOB

BINOCULAR-TO-CAMERA HOLDER

Will Fit Any Camera

For Exciting Telephoto Pictures
Bring distant ubjects 7 times nearer with
a 35-mm camera. 7x50 binocular and our
NEW CAMERA.-TO-BINOCULAR HOILLER.
ideal for lung range photos of wild life.
ships. people, planes, ete. Camera and

binocular attach easily. Use any binoe-
ular or monocular—any camera, stitl or
movle. Take color or hlack and white
shuts. Attractive gray crinkle and bright chrome finish. 10" long.
¥ull directlons for tuking telephotos.
Stock No. 70,223-HP. « -

-$11.50 Postpaid

“Balls of Fun' for Kids .
Traftic Stoppers for Stores . . .
Terrific for Amateur Meteorologists . . .

I
SURPLUS GIANT WEATHER BALLOONS

avallable again in big 8-ft. diam-
eter. Creste a neighborhood sensation. Great
backyard fun. Exciting beach attraction. Blow
up with vacuum ecleaners or auto air hose.
Sturdy enough for h: play; all other uses
¥llled with hellum (available loeally) use bal.
loons high in the sky to attract crowds. adver-
tise store sxales, announce fair openings. ete
Amateur meteorologists use balloons to measure
cloud heights. wind speed. temperature. pres.
sure, humidity st various hedghts. Photogra-
phers can utilize for low-eost pertal photos
Hecent Gov't surplus of heavy. black, neoprene
rubber,

No. 60,56B-HP 3 $2.00 Postpaid
SLIGHTLY HEAVIER RUBBER_LATER MANUFACTURE!

No. 60,562-HP—4 1t. diam. size .$2.00 Postpaid
Stock No. 60,564.HP—8 {t. diam. size. . . $£34.00 Postpaid
OROIN 87 BTOCR NVMbIL . JIND CRICK MONIT ORDIR, 3411574C1ION Culdanigio-

EDMUND SCIENTIFIC COw BARRINGTYON, N. 3.

Stock

Stock

June-Jury, 1966

See the Stars, Moon, Planets Close Up!
3” ASTRONOMICAL REFLECTING TELESCOPE

60 to 180 Power—Famous Mt. Palomar Type! An Unusual Buy!
Assembled-—Ready to use! You'll
see the Rings of Saturn. the fascl
nating planet. Mars, huge craters
on the Moon, Phasex of Venus,
Star Clusters, Moons of Jupiter in
detall. Gualaxies! Equatortal mount
with lock on both axes. Aluminized
and overcoated 37 diameter high-
speed /10 mirror, Telescope comes
equipped with a 60X eveplece and
4 moumed Barlow Lens, &iving
you 60 to 180 power. Low-eost
accessory  eyeplece avalluble for
higher powers. An Optical Finder
Telescope. always so essential, is
also Inciuded. Sturdy, hardwood,
\ portable tripod. FREE with Scope:
Valuable 8TAK CHART plus 292 page “HANDHBOOK OF HEAY-
ENS” plus “1I0W TO USE YOUR TELESCOPE™ BOOK.
Stock No. 85.050-HP. . ... . . .. .. .. .. . $29.95 Postpaid

414" Refiecting Telescope—up to 270 Power
Stock No. 85.105-HP . _ ..$79.50 F.0.B.

SUPERB 6" REFLECTOR TELESCOPE
Up to 576 Power. Equatorial mount and Pedestal Base.
Stock No. 85,086-HP . .$199.50 ¥.0.B.

WAR SURPLUS AMERICAN-MAﬁE 7x50 BINOCULARS

Big savings! Brand new! Crystal clear viewing
=7 puwer. Every opticil element is coated.
An excellent pight klaks—the size recommended
for satellite viewing. Individual eye focus. Extt
Pupll Tmm.  ApproX. fietd at 1,000 yds s
378 1. Carrving ease Included American
7 x 50's normially cost $274.50. Our war sur-
plus price saves you real muney.

Stock No. 1544.HP Only $78.40 ®pd.
8 x 30 Binoculars—sintilar to above

Stock No. 963-Mp. $40.00 Postpaid
7 x 35 American Made Binoculars.

Stock No. 964-MP.

$55.00 Ppd.

MAKE YOUR OWN POWERFUL
ASTRONCMICAL TELESCOPE
Grind Your Own Astronomlcal Mirror
Kits contain mirror blank. tool.

eeclnng,

o sives. diagonal mirror and eyeplece
\ “q@y. cnser. You build e
\.V‘)w ~ ? ‘lin“v.-nlu? rmrhn sql.s.'b(;rt:wrmzd:::g":ﬁ
oliars
Stock No. Diam. Mlirror Thickness Price
70,003-HP ryvAy kA $ 7.50 ppd
70,004-HP e” NG 11.9S ppd
70.005-HP 87 134”7 19.50 ppd
70.006-HP 10" 134" 30.75 ) f.o.b.
70.007-HP 12,0 25" 59.95 { Barrington

Brand New, Quick-Charge, industrial Surplus
NICKEL-CADMIUM BATTERY

Unparalleled Value

For the fipst tlme u 6-volt, light-welght nickel-cadmium
battery in stainless steel, strap type casing. 4-amp hour
capacity, Almost unlimited life~ thousands of discharge-
charge cycles with minute deterioration—charges fully
in wuprox. 1 hr. with Edmund charger kit. Just a few
drops of water per year provide full maintenance. Hun-
dreds of uses for hobbyists, aniateur photographers,
calnpers, model builders, etc. Unequalied for recharge-
able tanterns: cycle scouters. und hoat jights portable fuorescent and
ultru-violet lights; electronic Aash units, Battery requires minimum
of electrolyte: Is sealed 1o prevent loes: dellvers nearly 100% of
ontpul ut below freezing temperatures compared to 50% by lead-acid
buiteries. No corrosive fumes under any stage of recharge. Can’t be
damuged by accidentnl charge in reverse (but not, reconnnended). Stud
type 1erminals on top 13%” apart marked for polarity: 6/32 thread,
nuts and lock-washers. 67x2%x4# Wi, 2 Ibs. 12 ounces.

Stock No. 70.776-HP » $15.00 Postpald
CHARGER KIT FOR 6-VOLT BATTERY. Churkes In appros. 1 hr.
Shuls off automutically. attaches to Stock No. 70.776 bartery cuse
includes transiormer, baliast resistors, charger circult board, mount-
ing hardware, 8-f1. cord. plug switeh, assembly instructions.

Stock No. 70.807.-MP ¥y .$8.00 Postpald
ONE (.2 VOLT NICKEL-CADMIUM CELL
Stock No. 40.798-HP 3 ...%$3.95 Postpaid

MAIL COUPON for FREE CATALOG “HP"

EDMUND SCIENTIFIC CD., Barrington, N. J.

&

|

| compictely Now 1966 Edition. 148 pages.

l Nearly 4500 Unusual Bargains.
Please rush Free Giant Calalog-HP.

l Name

l Address

l City State Zip.
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POSITIVE FEEDBACK
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Juriax M. SieNwiewicz, Eprror
WA2CQL/KMDA3 13

hank you! In our last issue  many

of you discovered & questionnaire asking
for information about you—our reader. Yo
were asked many questions including such
personal ones as income, age, occupation,
etc. Replies began to come in almost im-
mediately after you subscribers received
your copies. A few days later replics from
newsstand readers began to cover my desk.
In fact, even now as | write this thank you
note, my desk top is deluged with unopened

envelopes that demand my attention before I
go home tonight.

I have made it a rule to open each envelope
and examine the replies carefully. Each ques-
tionnaire's data was summed in my mind
much in the same manner as data bits are di-
gested by a digital computer. This first proces-
sing of the raw data, much cruder than the
final tabulation will be, gives me a “first”
impression of my readers, and indicates to me
thitl the survey is doing the job it was de-
signed to do.

Exactly how difficult it was to prepare the
questions for a survey can be gleaned from
the following short story once told to me by
i Mladison Avenue researcher. It seems that
one cloudy day on a New England campus
rich with ivy-covered halls a fiery object
plummeted from the skies burying itself in
the tusf amid the fanfare of a blinding flash
and deafening roar. Naturally, every major
scientific department in the University laid
claim to the object: so before it was dug up
an Academic Commission consisting of lead-
ing professors from the Physics, Chemistry,
Biology, Mathematics, Geology and Medicine
departments plus a few others joined forces
to explore the buried object. Once removed

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 __
ote spec sheet: H. H. Scoft, Inc., 111 Powdermill Road, Maynard, Mass. Export:

- e i o la B
Wite for ¥ ‘-ﬁ I
$cott International, Maynard, Mass. Cable HIFI. Prices stightly higher west of Rockies. i]; ! [ (.-- L -} l
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from its shallow grave, and washed clean |
of sod, the cosmic visitor turned out to be a
solid block cube exactly one meter on its
sides with no markings on any of its six
faces. The cube defied all tests put to it. It
could not be chipped, X-rays would not pass
through i, flames would not sear it, chemi-
cals would not dissolve it; just to name a
few of the many tests put to it. Finally, the
austere Commission announced its failure to
the University’s governing board declaring
that no one could possibly discover anything
about the cube—it defied analysis. To which,
an obscure professor of Psychiatry asked,
“May I try?” Naturally, he was sneered at,
but the cube was placed in his trust for ex-
amination. Removed to a quiet room, the
cube was placed on a soft chair. The profes-
sor sat down nearby, crossed his legs, opened
his notebook and wet a poised pencil tip as
he asked, “What is your name?”

The cube answered, “Harold!”

The moral of this story is that one must
ask significant questions in order to get signit-
icant answers.

I believe significant questions were asked
in our survey and you gave us significant
answers. Armed with detailed knowledge
about you, our reader, the editors of Rapio-
TV EXPERIMENTER can better plan and pre-
pare future issues. Even more important, we
are now better prepared to ask our readers
more detailed and significant questions in
ensuing surveys. When you see them, we
beg that you will respond as you have done
in the past.

Again, ler me say, “Thank you.”

Dig that Computer. The clarion notes of
a trumpet are now sounding forth from a |
machine. For the first time, the sound of a
trumpet has been generated by a computer
with such fidelity that professional musicians
are unable to tell the difference between the
computer sound and the real one. A special
computer program was devised by research-
ers at the Bell Telephone Laboratories and
was used to achieve the trumpet notes by
Jean C. Risset, French physicist and com-
poser on a visit to Bell Laboratories for the
past year.

In the research study, trumpet notes were
recorded on magnetic tape and converted
into digital form, which was then fed to an
IBM 7094 computer, Mr. Risset explained.
The computer analyzed each tone for its
sound wave frequencies and then displayed
the spectra, or patterns, in graphic form.

JuNE-JULY, 1966

THE SUPERSENSITIVE
DARKROOM METER

S & M MODEL A-3

$36.95

in kit form
$41.95

factory assembled

$5.00
Carrying Case

Here is a precision instrument that meets the highest
standards of any meter available today. The S & M
A-3 uses the newest cadmium sulfide light cell to
measure light levels from twilight to bright sunlight
at ASA speeds of 3 to 25,000. This supersensitive
darkroom meter is successfully used with movie or
still cameras, microscopes, telescopes and it can
also be set up for use as a densitometer.

The computer gives F stops from .7 to 90 and lists ex-
posure time from 1/15,000 sec. to 8 hours; 4 range se-
lection; EV-EVS-LV settings. The unit is also equipped
with a large (4%2”) illuminated meter, paper speed
control knob and a new battery test switch.

The S & M A-3 darkroom meter is ideal for darkroom
and studio applications where accuracy is a necessity.
It's available fully-assembled from the factory, or in
easy to assemble kit form.

SCIENCE & MECHANICS — Kit Division RTU 783 |
505 Park Ave./New York, New York 10022 |

Please send the A-3 Supersensitive Darkroom Meter as |
checked below. | understand that if | am not satisfied, |
may return the meter within 10 days for a complete refund.

Add 10% for Canadian and foreign orders
N.Y.C. residents add 5% for sales tax
[ $36.95 —in kit form [0 $41.95 —assembled

[J Check or money order [0 Enclosed $3.00 deposit, |
enclosed, shlp post ship balance COD, plus

pald. postage and COO
charges. l
[J A-3 Carrying Case—$5.00 I
NAME b l
(Please print) |
ADDRESS . :
[+ ¢ Z P —— STATE CODE......ccocvenne :
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Positive Feedback

Having made spectra from musical notes,
the computer then used its “knowledge” to
make notes from spectra. It generated num-
bers which were converted to electrical sig-
nals. These signals were fed to a loudspeaker,
resulting in the realistic notes of a trumpet.
No fuse is needed when this computer blows.

Blackout Look Back. Repetition of the
massive power failure in New York and New
England last November can only be avoided
by a major overhaul of the electric systems
of these states. This is the essence of a report
published by the American Public Power
Association. APPA is composed of represent-
atives from 2.000 publicly owned power
systems throughout the United States, 90%
of which are municipal companies, the other
10% primarily county systems. At least
three deficiencies stand out as basic causes
of the Northeastern blackout.

One is the lack of a major transmission
line, capable of carrying high voltage and
linking all the private and public utilities.
Northeastern states do not have a backbone

line because their electrical system evolved
piece by piece rather than on a regional plan.

Two outstanding transmission grids have
been built by the Federal Government work-
ing from regional plans—one in the Ten-
nessee Valley Authority and the other in
the Bonneville area of the Northwest. Two
more are under construction on the West
Coast as a cooperative effort of Government
and private power companies. If such a
major line had been available to Easterners,
emergency power could have been delivered
immediately from the Virginia area to af-
fected states. The power was available, but
it cpuld not be delivered.

A second, related cause of the failure was
lack of Government authority to establish
minimum standards in the design and opera-
tion of interconnections. Since the North-
east system is no more than a network of
many small companies each of which joined
at its own convenience, there has been no
overall supervision of the size and eficiency
of the tinks. In contrast, the West Coast has
fewer utility companies and bigger links.

A third underlying cause of the failure was
the alternating current used over most ol 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—

&

MAGNA-TWIN

For absolute maximum intelli-
gibility under difficult QRM con-
ditions . . . Super-comfort foam
cushions . .. Rugged, moisture-
groo( magnetic drivers give

road response, excellent sen-
sitivity . . . Sturdy construction
of high impact plastic.

Lightweight,

Write for descriptive literature today.

TELESET

economy version
of the tamous Magna-Twin

High performance, shock-proot
Magna-Twin drivers...Designed
especially for ham requirements.

MONOSET

Feather-lightat 1.2 0z. ... Elim-
inates headset fatigue...Sound
from replaceable driver is fed
directly into your ears through
adjustable tone arms . Telex
quality construction assures re-
lability.

) TELEX/Acoustic Products
COMMUNICATIONS ACCESSORIES

Dept. 9D 3054 Excelsior Blvd.s Minneapolis16.Minn.
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United States. Rather than flowing in a direct |
stream (DC), the electrical energy alternates
(AC), making it mandatory for all the local
companies to synchronize their AC power
to the same clock. If one current gets out of
phase, it throws the next utility out of whack
and a “cascading” effect takes place.

This is what happened last November:

Because one switch in one plant in Ontario, |
Canada, shut off, the current was disrupted.
A sudden decrease in power followed by an
equally sudden increase threw off connections
all the way to northeastern New Jersey and
to the tip of Long Island.

The APPA recommended consideration of
expanded use of direct current transmission
lines. The West Coast is now experimenting
with DC tielines in its rcgional system.

In all, the APPA made nine recommenda-
tions including a call for more hydroelectric
sites in the Northeast. More than eight mil-
lion kilowatts of undeveloped hydroelectric
power exist in the New England and North
Atlantic states. At present, most power in
this area comes from steam.

One of the ironies of the power failure was
that Consolidated Edison system in New
York City, largest of the Northeast utility
companies, had enough reserve electricity to
service its entire area. But it could not get the
stcam up fast enough. Hydro-electricity re-
quires no more than throwing open the gates.

Part of the Northeast’s problem may be
solved by construction of an Atlantic back-
bone transmission line, proposed by the
Yankee-Dixie Power Association. The line
would carry high voltage, and extend .from
Appalachia to Boston. .4

i
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*'I guess we forgot to call back—
we fixed it ourselves this morning."

L
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BECOME A RADIO TECHNICIAN
For ONLY $26.95

BUILD 20 RADIO
CIRCUITS AT HOME

with the New
Progressive Radio "Edu-Kit"'®
ALL Guaranteed to Workl

A COMPLETE HOME RADID COURSE

BUILD
12 RECEIVERS
3 TRANSMITTERS
SIGNAL TRACER
SIGNAL INJECTOR
COOE OSCILLATOR
$Q. WAVE GENERATOR
AMPLIFIER

® No Knowledge of Radio Necessary
® No Additional Parts or Tools Needed Training Electronics
® Excellent Background for TV Technicians Since 1946

WHAT THE “EDU-KIT" OFFERS YOU

The 'Fdu-Kit'' offers you an outstanding PRACTICAL "O\dr
RADIO COURSE at a rock-bottom price. You wili learn rad
theory. conatrnction and servicing. You will learn how to bulm
radlos. using regular schematica: how to solder and wire in a pro-
fesslonnl manner: how to service and trouble-shoot radios. You will
learn how to work with punched metal ehnssis ns well #s the new
Printed Clrcult chnssis. You will learn the principles of RF and AF
mnpllneln and oscillators, detectors. . teat equipment.
You wlit learn and practice code. ui‘nx the Progreasive e Os.
c You will build 20 Recelver, Transmltter, Code Oscillator,
Signal  Tracer. Square \Wave Generator. Ampliifier and Signal
injector clrcuits. nnd learn how to operiate them. You will recelve
an excellent backkround for TV. In brief, you will recelve a baslo
educilon in Electronics and Radio.
brice you pay. unly $28.95 complete

PROGRESSIVE
TEACHING METHOD

The Progressive Radlo ‘‘Edu- You do not need the alighteat
Kit* Is the foremost edueation. haekgmund in radlo or science.
at radlo kit In me worl-l and is | The * t'' 1s used by young

SET OF TOOLS PLIERS-CUTTERS, TESTER,
SOLDERING IRON.

worth many tlmes the small

THE KIT FOR
EVERYONE

universally acce as  the nnd 0ld4. schools and ciubs, by
standard In the ﬂeld or nlec(ron 'med Forces  Personnel and
es hnlnlnz The u-Kie'" velemnl Administration for

th ajodern mluc-uonnl training and rehabilitation.
erlnclplc of ‘'L.earn by Doing.' One of the mu:l important
ou begin by building a simple | nspects of the 'Edu-Kit* Ia the
1ulloe Gradually. In a progres Constittation Serviee which we
sine l“Nl"tr and At your own provide We welcome atudents
1ate you nstruct  more ad to wxend wus thelr problems.
vanced miu nn mm radlo clrcults, whether related to any of the
learn miore advanced theory and | [ove AR T T T Cine pdu.
techniques, und do work flke a R aberss f

Kit"' oourse. or encountered In

'rm-o chcmn operﬂe on your | otaer experiences in thy tield
regular AC or house current »f electronica.
THE “EDU-KIT” IS COMPLETE

You will receive aii parts and instructions necessary to huild
20 different rarlio anl electronic clrculll guranteed to oper.
ate. Qur kits contain tubes, u sckels, varinble, electrolytle,
mlc- ceramic -nd pmer dielectric cundenu resistors, tie strips,
coiis, « tubin eta 1 instruction Man.
uals, hook-up wire, rmlm.r wlenlum rectifiers. volume controls,
switches, ete. In addition, you reccive Printed Circult materials.
including Prlnu-d Circuit Chassls, specirl tuhe socketls. hardware

You als

ciudes Code Instruetions and the Progressive Code Osciliator,
will also recelve lessons for servieing with the Progressive Signal
Tracer and the Progressive Signal Injector, a Hixh Fidelity Guide,
FCC Amateur License Tlalnlng and o Qul Buoln
I? rts, components, ele.. of the “‘Edu.K are 100% uncon.
dlllonn ly guaranteed, brand " new, . tested and
matched. Everyihing is yours to keep. The complete !!rh,'e of this
practical home Radio and Electronies course Is only $26.93
TROUBLE-SHOOTING LESSONS

You will learn to trouble-shoot and service radlos, using the
professlonal Signal Tracer. the unique Signal Injector, and the
dynamic Radio and Electronics Tester, Our Consultstion Service
will help you with any technical problems.

FREE EXTRAS

® Set of Tools ® Radio Book ® Radio and Electronics Toster
® Electric Soldering Iron ® Pliers-Cutters ® Tester Instrue-
tion Book ® HI-Fl Book ® TV Book ® Quiz Book ® Member:
ship in Radio-TV Club: Consultation Service ® FCC Amateur
License Training ® Printed Circuitry ® Certificate of Merlt
® Valuable Discount Card

— = == —UNCONDITIONAL MONEY-BACK GUARANTEE" = = —

ORDER FROM. AD—RECEIVE FREE BONUS
RADIO & TV, PARTS JACKPOT ‘WORTH $15

“‘€du-Kit'* Postpaid. Enclosed fuli payment of $26.95, |
| ‘Edu-Kit'" €.0.0. 1 will pay $26.95 plus postage,
| Scnd me FREE cdditional information delcr-bmq cEdu- Mt |
| NEBME . o[ 4 S B I
I Address .

|

......... |
: PROGRESSIVE “EDU-KITS"” INC. |
i

LI 186 Broadway Dept. 536NN Hewlett, N. Y, 11557
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8 Ever want more ‘“talk power,” ever think
about getting something which offers more than
just a little more than most CB rigs, or did you
ever think about pocket CB’ing with a miniature
rig? If you've been bothered by these things,
Bunky. we've got some possible solutions tor
yotr.

Blasting the Band. Like the elusive “Flying
Dutchman™ lost gold mine, for years CB op-
erators have been hot on the trail of something
which they refer to as “talk power.” “Talk
power” is a term which you won't find in a
dictionary, and its exact definition is rather in-
exact. For most CB'ers, it means boosting the
signal in order to work out over longer distances
without running either more power or higher
modulation than is permitted under the FCC's
prissy CB regulations. This, at first, may sound
like an easy task, but it’s about as easy as
pouring hot butter into a wildcat’s ear.

One way to boost your signal is via the super-
duper sky-hook method, but a fancy and elab-
orate antenna isn't always possible. One other,
and ofien overlooked, method is by adding a
dash of pepper 10 the rig's audio system. This
is accomplished by means of some sort of audio
processor such as a speech compressor, clipper,
preamp. elc.

Selhew 7

- ‘
ou’ N
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E. C. A. TalkPOW'r Audio Processing Unit

a
what's
new
product
column
that's
fun

to

read

Of the ton-and-a-half of these gadgets now
offered 10 CB'ers. one of our favorites is the
“TalkPOW'r™ audio processing unit being
marketed by E.C.A., 1236 N.E. 44 St.. Okla-
homa City. Okla. 7311 1. Available for $17.95
wired and tested (less battery and plug) or
$14.95 in kit form, or the printed circuit board
alone for $2. the “TalkPOW'™ will work on
virtually any CB rig.

Tucked away in its 3 transistor circuit is the
ability to give up to 40 db of voltage gain fou
soft voices. and up to 20 db clipping for aver-
age microphone and voice. While all of this
electronic hocus pocus doesn’t make one whit
of difference in the actual output wattage of
your rig, the “TalkPOW'r™ unit pumps a souped-
up amount of modulation onto the carrier. it
even works on rigs which have existing speech
boosting circuits built-in.

Placing the device into the circuit of a CB
rig is a matter of unplugging the mike, plugging
the “TalkPOW'r" into the mike socket on the
rig, and then running the mike into the plug on
the processor. Output level can be adjusted,
and you can even switch it out of the circuit
if you aren’t in the mood o melt down the
other guy’s receiver.

The whole she-bang is a little larger than
two packs of cigarettes—watch it light up your
signal! Can’t be maiched.

CB Rolls Royce? The people at Amphenol
Distributor Division, 2875 S. 25th Avenue,
Broadview, 1ll.. have whipped together a rather
unique piece of communications gear. such as
“you can’t hardly find no more” on || meters.
Dubbed the Model 650, it hums along on X
transistors and 9 diodes.

Within its rather small cabinet are some
pretty sophisticated features such as 10 channel
transmitter with both crystal and tunable re-
ceiving provisions, buili-in PA system. combina-
tion S-meter/power output meter, adjustable
squelch. crysiai controlled first oscillator with

Rap10-TV EXPERIMENTER
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Amphenol Model 650 CB Transceiver
two IF stages for superior stability, selectivity
and adjacent channel rejection.

Amphenol claims that the power output peaks
at 3% watts with modulation percentage run-
ning over 95%, all of this being filtered through
twin harmonic traps so as to let Uncle Elmo
watch his favorite TV program without benefit
of your CB signal.

Built like a brick space station, the Model
650 is just about indestructible. For instance,
it will function at temperatures as low as 25
degrees below zero, and shaking such as will
seldom be encountered in normal use. The set
is housed in a cabinet made of heavy-gauge
steel.

With its self-contained power supply for 12
volts DC and 115 volts AC, it comes equipped
for operation on Channel 11. Retail price is
$229.95.

Mighty Midgets. A relatively new comer to
the CB marketplace has issued forth two hand
held units which should be snapped up for 1001

[

Robyn "Walkie-Talkie” (left) and R/T-400 (right)
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FIRST AND ONLY

COMBAc! SCrilox.
screwdriver sels

Increasing use of Scrulox square recess screws in ap-
pliances, radios, TV sets, electroni¢ instruments . . .
even the control tower at Cape Kennedy . . . has
created a need. A need for compact, versatile driver
sets. Small enough to tuck in a pocket. Complete enough
to be practical on shop bench or assembly line.

Now, here they are . .

. from Xcelite, of course.

PS44
COMPACT
CONVERTIBLE SET

Five color coded midget Scrulox drivers — #£00 thru #3

One midget nutdriver — 14" hex

‘‘Piggyback’’ torque amplifier handle increases reach and driving
power

See-thru plastic case doubles as bench stand

99SL
INTERCHANGEABLE
BLADE KIT

Five Scrulox blades — 300
thru 3. Shockproof, break-
proaf, Service Master handie.
Durable, see-thru plastic case

-
| I
| |
| XCELITE INC. - 64 BANK ST., ORCHARD PARK, N, Y. |
| Send Bulletin N1065 on Scrulox Screwdriver Sets. |
I name '
: address :
| city state & zone |

In Canada contact Charles W. Pointon, Ltd.
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Fiil in coupon for a FREE One Year Subscrip-
tlon to OLSON ELECTRONICS’ Fantastic Value
Packed Catalog—Unheard of LOW, LOW PRICES
on Brand Name Speakers, Changers, Tubes,
Tools, Stereo Amps, Tuners, €B, and other Val-
ves. Credit plan available.

NAME.
ADDRESS
Ty ZONE__STATE

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

OLSON ELECTRONICS

INCORPORATED

475 S. Forge Street Akron, Ohio 44308

ERSIN
MULTICORE
5-CORE
SOLDER

only 69¢

BUY IT AT RADIO-TV
PARTS STORES

r_
MULTICORE SALES CORP., WESTBURY. N.Y. 115814
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uses. The company is The Robyn Company,
4303 Kroes Road, Rockford, Mich.,, and their
sets are called the Robyn Walkie Talkie and
the Robyn R/T-400 100-mw Transceiver.

The Robyn Walkie Talkie is a full one watt.
two-channel hand held CB station. It comes
with batteries, leather carrying case; earphone
external batiery or AC power adapter jack
squelch control with RF amplifier and combina-
tion battery and modulation meter. Nickel
Cadmium rechargeable batieries and charger
are optional. Price is $69.95 each, or $129.95
for a pair.

In the low-power department, the R/T-400
is a pocket size, single channel unit running one-
tenth of a waitt input. The 9 transistor circuit
features a superhet megacycle inhaler and
transmitter which averages about a mile cover-
age. Price is $49.95 for a pair of the little
devils

Look Ma, No Hands! Safety first usually
means CB second, because it isn’t always easy
to zip along the highway with a mike and its
push-button in one hand with the steering wheel
in ‘tuther. Here’s a way of eliminating the
problem, while still having full use of your
CB station. An outfit known far and wide as
Roanwell Corporation, 180 Varick St. New
York. N. Y. 10014, offers a combination head-

Roonwell Corporation CB Heodse?

set/microphone which allows you 1o keep boih
hands on the wheel. All you need do is put
your push-to-talk button on the steering wheel.
or on the floor under your left foot. This button
kicks the rig on and off and that’s all there is
to it

Prices vary, as there are a number of mike
types and impedances available for various rigs.

RAp10-TV EXPERIMENTER



If you go mobile, it may pay you to look into
this item. Remember the mobile CB’ers lament:

He went sizzling down the highway,
One hand held mike and switch,

A truck pulled out in front of him.
He didn't even twitch.

Pretty as a Picture. We saw these QSL
plaques and they looked so neat that we thought
you would like to know about them. You send
the manufacturer your QSL card and he repro-
duces it via a new process called "Permatogra-
phy” which gives you an image on a metal plate.
The image is actually a part of the metal and
cant be rubbed. worn, corroded. chipped or
peeled off—and it won't fade. The metal
“pematograph™ of your QSL is then mounted on
an attractive wood-grain plague with a hanging
ring.

Perma-Pic Corp. Attractive Wood-Grain Plaque

Two sizes ure available. 3" by 3v2” at $3.50
ppd. and §%" by 6%2” for $4.95 ppd. You can
also have photographs or even your CB license
done up this way. The manufacturer is Perma-
Pic Corporation of America, Box 67. New
Hope. Pa. | ]

i
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“You know, Gladys, | didn't know |
kit building could be so much fun.”
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Live Better Electronically With

LAFAYETTE|

RADIO ELECTRONICS

o FIREE!
660  Now BETTER THAN EVER

512 Pages

Stereo Hi-Fi e Citizens
Band ® Ham Gear o Tape
Recorders ® Test Equip-
ment ® TV and Radio Tubes

."., and Parts ® Cameras @
i j_,ﬁ Auto Accessories ® Musical
—— Instruments @ Tools ® Books
Featuring Everything in Electronics for
e HOME o INDUSTRY o LABORATORY

from the
“World's Hi-Fi & Electronics Center-'_'_

Dept. EXG-6, P. 0. Box 10 5
Syosset, L.1,, N.Y. 11791

Send me the Free 1966 Lafayette Catalog 660

[}

[}
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¢y Name ...
: Address ...
]
]

]

]
(=

City ... State
Zip

(Please Give Your Zip Code No.)

[

Police, fire,
ambulance emergency
calls, CD, weather...

tune in on the
Squires-Sanders
FM Alert First crystal FM emergency re-

ceiver at a down-to-earth price. Two crystal
receive channels plus tunable control. Sensi-
tive, selective, stable receiver. Smooth, ad-
justable squelch. Choice of two models: FM
Alert 152—152 to 174 mc; or FM Alert 30-30 to
50 mc. Only $89.95. Matching speaker $9.95.
Sold by communications specialists, or write
Squires-Sanders Inc., Millington, N. ]. 07946.

Squi-res@'Saﬁdérs
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FAMOUS

WALKIE-TALKIE
KNIGHT KIT

3588
= each Postpaid

Smmmm— Buy a pair for two-way fun. =

e Tens of thousands sold at $8.88 each!  No
license needed; operates hours on one battery.
» Complete with Ch. 7 transmit crystal « Fun to
build yourseif.

Even Allied has never before offered such value in a
walkie-talkie kit! Sends and receives messages up to
Y4 mile with 3-transistor circuit. Takes just a few
hours to assemble. Sensitive super-regenerative re-
ceiver, push-to-talk transmitter. Telescoping antenna, |
Blue case 5% x 2% x 1%”". Add 27¢ for each battery.

* Use coupon below to order your kit now.

e Check box to receive latest Allied catalog.

100 N. Western Ave.

Chicago, NI. 60680
l Please send me.. -
] (83 PX 804 RPW). Also send...
enclose $5.88 for each unit ordered and 27c for eacn

[0 Yes, send new free catalog! |

. Knight walkie-talkie kits |
...batteries (83 PX 005 RPW).

l battery. Satisfaction guaranteed or money back. | |
NAME__ . ]
(please print)
ADDRESS. - { |
| ciTY, STATE i -_2IP
L =%

USEFUL and EDUCATIONAL
ELECTRONIC KITS

o

EXCELLENT training and a useful electronics product —
these are among benefits you will derive from
Trans-Tek's educational kits. They ore designed for all |
levels of do-it-yourself experience, including the begin- I
ner. All kits come with schematic and pictarial diagrams
and step-by-step instructions far easy construction. All
Ccomponents are superimposed on the schematics by,
means of skin packing. Kits include o code proctice
ascillatar, 125.watt hi-low switch, 500-wolt hi-low
switch, reguloted power supply, intercom omplifier,
ultra-high gain amplifier, variable ac control, and tran-
sistorized metranome. Prices: $1.79 to $7.50.
SCHEMAT-A-KIT is a registered trade mark of Trons-Tek.

Far mare details, write or phone:

I RANS-I EK MFG.CO., INC.

300 NORTH AVE. GARWOOD, N. J. 1201) 789-1047
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BOOKMARK
by ESsebisenn

B Everything is going up—wages, astronauts,
hem lines and the cost of publishing. But you
wouldn’t believe it by scanning the prices for the
texts reviewed in this issue of RADIO-TV EXPERI-
MENTER. In fact, for only one fin you can pick
up all four books and still have enough scratch
left to buy a good pre-Castro cigar.

Hi-Fi Duet. Today's music lover has a prob-
lem. Never before has there been so much high
fidelity equipment for reproducing music in the
home. On the other hand, without a technical
background, the music lover can feel himself to
be ill-equipped to make decisions on what kind
and make of system to buy or build, and how and
where to install it to get the best results on what
is after all a considerable investment. Even when
these questions are dealt with, his problems are
only just starting. He has 1o live with a tangle of
wires, knobs and tubes as mysterious and com-
piex as the organism of a newborn baby, and
demanding as much attention and care. Hum,
distortion, or other disturbances can occur and
he may have no means of knowing if these are
the result of a defective component, or a simple
misadjustment. A friend’s set may sound better.
Is this because his system is a betier one, or be-
cause his speakers are differently placed, the
needle lighter, or the curtains made of different
fabric?

Such information is not always easy to come
by. Two concise, reliable guides to the how and
the why of high fidelity written specially for the
layman, but also offering a great deal of useful
advice for all owners and would-be owners have
just been reissued by Dover in paperback. They
are High Fidelity Systems: A User's Guide by
Roy Allison, currently Plant Manager of Acous-
tic Research, Inc., and a former Audio Editor of
High Fidelity magazine; and Reproduction of

N i
o 5

A
il

90 pages
Soft cover
46 illys.
$1.00

Rap10-TV EXPERIMENTER
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Sound by Edgar Villchur, President and Director
of Research at Acoustic Research, where he has
designed AR speakers and turntables. Both
books sell at $1.00 each.

High Fideliry Systems has been expanded and
revised. It covers every aspect of choice of
equipment. installation. operation and mainte-
nance in clear, non-technical language. helped
by detailed charts illustrating each component,
its relation to the others, how it should be wired
and so on. After an initial chapter on mono sys-
tems, the author covers every stereophonic com-
ponent and discusses how to adjust the system
and other fundamentals. While his book is not
intended to be a buying guide to specific brands
of hi-fi products, he does give helpful guidelines
on how to buy, what questions to ash one's
dealer. what conditions are best for testing. in-
cluding which records should be played to illus-
trate various characteristics. and what to look
for in general.

N rRODVCTION O LOUNG

92 pages

- .
R ——— '-! Soft cover
: B o illus
b e $1.00

In Reproduction of Sound. Villchur explains in
non-technical language how the different parts
of a reproducing system work. After a descrip-
lion of sound in general, he discusses such topics
as standards of high fidelity. sound reproducing
systems, disc recording, pickups and needles.
pickup arms, amplifiers. preamplifiers and con-
trol units, power amplifiers, negative feedback,
loudspeakers, speaker enclosures, and room en-
vironments. Historical developments are also
described.

To get your copy of either book write to the
publisher. Dover Publications. Inc.. 180 Varick
Street. New York. N. Y. 10014, or check your
local book store.

Tape Users Guide. Relatively few owners of
tape recorders. or potential buyers are aware
of the tremendous versatility of their machines.
Most persons view the tape recorder simply as
a supplement to or as an alternate for a record
player.

To acquaint the growing number of those who
enjoy tape recorders with their full potentali-
ties, Elpa Marketing Industries. Inc. ashed Joel
lall, noted expert on tape editing. and Martin
Clifford. author and editor, to prepare a book on
this subject. Their joint efforts resulted in a book
entitled, “Your Tape Recorder: How to Use it,
How 1o Enjoy it. How 1o Get More Out of it.”
This attractively illustrated book contains such
subject headings as: The Reproduction of Sound:

June-Jury, 1966
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BURSTEIN-APPLEBEE CO.|

Dept. RT, 1012 McGee, Kansas City, Mo. 64106

Rusn me FREF. 1966 B-A Catalog.

BIG MONLEY

_IN THE /] CORNERS OF
) = THE WORLD!

in TELEVISION, RADID, -
ELECTRONICS, RADAR, SONAR

ONLY CHRISTY OFFERS
COMPLETE TRAININGI
Inveatigate the Christy Complete
Course., Why be satisfied with less?
CTS Shop Method, liome Training
mokes learning easy. You learn by
working with actun] equipment. You
receive Comprehensive training from
the start. Can EARN AS YOU LEARN.
You become gqualified to opem your
own Electronics Repair business or to
gain high pay as a TV, Rudio, Elec-

tronics, ete., Techniclan.
19 TRAINING KITS INCLUDEC!
You [leceive a Multl-Tester, Oscillator,
Signal Tracer, Oscilloscope, Signal Gen-
erator, Electronic Tlmer, Regenerative
Radio, 24 TV set (optional) and other
valuable testing equipment, FREE BOOK
TWO FHEE LESSONS yours for the
usklnr! No obllgation.

CHRISTY TRADES SCHOOL , =~

Oept. T-1711, 3214 W, LawrenCe
Chicago, 1l 60625

= .

l CHRISTY TRADES SCHOOL, Dept. T 1711 |
3214 W. Lawrence Ave., Chicago. |ii. 60625

| Please send me the 3 FREE BOOXS and Specal Form for |

: PAYING ‘CATER from EARNINGS MADE WHILE LEARNING.

' NAME ..ctstottosntsnusrssosscscononnse AGE. csaese :

' ADDRESS ...... siieseerecsstat st as o suo oo .. I
CITV. ..o, 0 STATE .ZIP CCDE
e e ] o f e Yo Yoy
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CATALOG

World's ""BEST BUYS”
in GOV’'T. SURPLUS
Electronic Equipment

FULL OF TOP QUALITY ITEMS—
Transmitters, Receivers, Power Supplies, inverters
Microphones, Filters. Meters, Cable. Keyers, Phones,
Ant Chokes, Dy tors, Blowers, Switches, Test

Equipment, Headsets, Amplifiers, Converters., Control
Boxes, Indicators, Handsets, etc., etc. SEND 25¢ (stamps
or co‘n) for CATALOG and receive 50¢ CREDIT on your
order. Address Dept. 31.

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

EARNBIG
MONEY!

ik
Lear® at home in YOUur spare time how t ﬁ ¥
electrical appliances using Christy Eolec,-(
tronic Trouble Tracer, how to wire homes
or  and stores, rewind motors, how to get busi-
FREE , ness, what to charge. Make $56 per hour
BOOK! In your kitchen, or basement. QOperate your
own fix-it shop, Pay Jater from earnings,
CHRISTY TRADES SCHOOL
Dept.a-1611 3214 W, Lawrence Ave., Chicago 60625

7 =7

SEA ANGLER
FOR INBOARD, OUTBOARD OR OUTDRIVE

BOATCRAFT PRINT #360. Save $1,000 or more
while building this outstanding new performer.
Here is the new look in hull design, a boat that
adapts the principle of a soft riding planing bot-
tom into a boat for building athome. SEA ANGLER
can cut through waves from any quarter without
pounding, porpoising, or losing steering control.
Runners along the bottom raise the craft up onto
high-speed plane without any sacrifice of out-
standing sea-kindly qualities.

BOATING JOURNAL LT
Craft Print Div., 505 Park Avenue, New York, N. Y. 10022
Please send me Craft Print No. 360, DEEP-V' SEA ANGLER.
1 enclose $5.

Allow 3-4 weeks for 4th class delivery. 1st class delivery may
be requested for an additional 50¢. (OQutside U.S.A. & Canada
add $1 for st cluss delivery.)

NAME

ADDRESS

CITY

STATE ZI1P COLE
N.Y.C. residents add 5%.
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j 1 Soft cover
% L 4 Over 20 illus.
W Sl $1.00

How a Tape Recorder Works; How Magnetic
Tape Works; Types and Selection of Tape; Type
of Tape to Use; How to Record; Recording
Speed; Recording Live; Using a Mixer; Wow;

Flutter; Superimposing; How to Splice; EDITall
Blocks and EDITabs; Personality in Speech;

| Storage of Tape; plus suggestions on the nuiner-

ous uses for tape recorders.

Your Tape Recorder is sold for $1.00 through
local Hi-Fi dealers or cun be obtained directly
from Elpa Marketing Industries, Inc., Dept.
PUS, New Hyde Park, N. Y.

RCA Does It Again. The ncwest RCA Receiv-
ing Tube Manual, RC-24, continues as the most
complete and authoritative reference in its field
at its price. The new streamlined edition, more
compact and easier to use than ever, provides
up-to-date information on receiving tubes for
home-entertainment applications, picture tubes
for black-and-white and color television receiv-
ers, and voltage-regulator and voltage-reference
tubes. In fact, it's the best vacuum tube refer-
ence manual the experimenter can buy.

o ooy p——

Fote s g

RCA

RECEIVING TUE!
MANLAL
@ §76 pages
el o i f ver
e C(:):njlc:ass illus.
$1.25

As in the previous edition, the Technical Data
Section is restricted to detailed coverage of ac-
tive receiving tube types. Definitive data on dis-
continued and replacement receiving types, on
picture tubes, and on voltage-regulator and volt-
age-reference tubes are presented in tabular
charts for easy reference and comparison.

All the other features which muke the RCA

Receiving Tube Manual a perennial best seller

Rapio-TV EXPERIMENTER
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still remain: the well illustrated, easy-to-under-
stand text chapters; the handy Application Guide
for Receiving Tubes; the popular Circuits Sec-
tion with its many timely and practical tube ap-
plications; and the many other aids which make
the manual an indispensable tool for the use and
understanding of receiving tubes.

Copies of the new RCA Receiving Tube Man-
rnal RC-24 may be obtained from radio parts
distributors throughout the U. S. A., or by send-
ing $1.25 to Commercial Engineering, RCA
Electronic Components and Devices, Dept.
RTVE, Harrison, New Jersey 07029. |
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Sound of a Sunken Ship

Fathometer depth sounder aboard a sal-
| vage vessel graphed this view of sunken
{ liner SS Andrea Doria lying on her side in
216 feet of water off Nantucket, Massa-
chusetts. Electronic view of wreck was
made with a Raytheon depth sounder that
sends out ultrasonic impulses and records
echoes bouncing off the bottom, obstruc-
tions, and passing fish. Various teams of
would-be salvagers have been attracted to
the site since the ship went down on July
25, 1956.

Power Amplifier

NEW | scR CAPACITIVE DISCHARGE
FURY Xl

ELECTRONIC AUTO IGMITION SYSTEM

Kit or Assembled!
SATISFACTION

_ GUARANTEED!
You've read all the ads — Heard
all the claims — Now buy the
VERY BEST. FURY XI| costs a
little more but we ADD QUALITY
rather than CUT COST !1!!
FURY XII Kit...uue sormad 39195
FURY XI| Assembled..... $ 59.95

My RO 5 SC

: MICRO-KITS, INC. '
1900 Crest Drive, Eugene, Ore. !
| )1 ENCLOSE $39.95 for kit. !
| O evc os: $89.95 :sss.p |
| |
| |

TEST ALL RADIO and TV TUBES!1

The revolutionary new home tube tester that's
tast, easy and accurate. Tests all radio and TV
tube filaments, picture tubes, appliances, lamps,
heaters, fans, etc. Fuli pnce including batteries,
$2.49 plus 25c for postage and i

handiing. Complete instructions
included. Fully guaranteed.

Send certified
cheque or
money order to

Hughie Enterprises, 363 Dieppe Street, Dept.RE-1
London, Ontario, Canada

\ —

B\ WIRELESS “MIKE” TALKS T0 AL RADIOS

L1
)L can T
c. Teats sbow reception on all nearby ear
sd 3 Tnuhmow-r with Basblite battery.
CC 4 tified) Guaran 10 work=—1 year wartadty—
i, Sheuld last for yearu. b Ck M.0. aad 5 Rales
o 0 .0. and pay postmas $7.
end Only $200 (3% ot o7.0ad To.08 Tee PP
deli "L'l Sent complete—ready to operate. FREE
of Iow distanoe antennss given if you order fron:
NOW. Available only from MIDWAY RADIO
., WRE-6. Kearney, Nebr.

Efectronics

L_EA R Engineering T H 0 M E

Fix TV. design automation systems. learn transistors. complete
electronics. (‘ollege level lHome Study courses tsught 8o you can
understand them. Earn more in the highly pald electionles in-
dustry. Computers, Misslles. theory and practieal. Kits tumished.
Over 30.000 gradustes now employed. WHesident clasaes as aur
Chicago campus If desired. Founded 1934 Catalog.

AMERICAN INSTITUTE OF ENGINEERING & TECHNOLOGY

1139E West Fullerton Parkway Chicago, lllincis 60614

JUNE-JULY, 1966

17



DOES BUYING
HI-FI COMPONENTS
CONFUSE YOU?

It's no wonder with so many to choose from.
Just which do you buy—which is really best
for your home?

If this is your problem, or if you just enjoy
keeping up-to-date on the newest components
available, the new Mid-Year 1966 edition of
HI-FI BUYERS’ GUIDE will be a most valu-
able companion.

Youll find a thorough and detailed section de-
voted to test reports conducted by independent
laboratories. In this issue of HI-FI BUYERS'
GUIDE, this objective testing organization has
reviewed high fidelity integrated stereo amplifiers
(preamps and power amps on one chassis—both
stereo solid state and vacuum tube models), high
fidelity stereo phono cartridges and high fidelity
stereo headphones.

Each unit reviewed has been rated:
= Approved
B® Not Approved

There’s a comprehensive feature on the best
methods of selecting a microphone for your tape
recorder. This is more than an expanded glos-
sary of terms; this article explains the various
microphone types and how their characteristics
and prices should be considered in light of the
buyer’s recording needs.

There’s a provocative article on Record Clubs;
another on the latest trends in “housing” high
fidelity components in furniture. There are 96
highly informative pages which will aid you in
making your next high fidelity purchase an easy
and fun-filled task.

HI-FI BUYERS' GUIDE/505 Park Avenue/New York,
N. Y./10022

Ptease send me my copy of HI-FI BUYERS’ GUIDE. Enclosed
Is $1.50 (Includes postage & handling).

RTv-789

Name - —
(please print)

Address

City. State Zip.
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NEW PRODVCT

AMATEVR RADIO

RECORDERS
GIMMICKS
GADGETS

Power Supply

Experimenters! Kick the power supply build-
ing habit with the new Precise Electronics regu-
lated power supply. A compact 2-in-1 instru-
ment providing variable regulated dc plate and
bias voltages, plus ac heater voltages. It has
separate dc meters for plate voltage and cur-
rent.

The Mode! 780 provides precise regulation
from 0 to 400 volts at high current, up to 150
milliamperes. It gives up to 6 amperes at 6.3
vac for operation of vacuum tube heaters. New
safety and convenience features include a high
voltage indicator, a separate regulated bias sup-
ply, and separate meters for voltage and cur-
rent. The 780 sells for $99.95. For more infor-
mation and complete specifications write to
Precise Electronics, Designatronics Inc., Dept.
DP-1. 76 East Second St., Mineola, L. 1., New
York 11501.

Precise Electronics Model 780 Regulated Power

Supply

Rap1o-TV EXPERIMENTER
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Reels on Wheels Over the Hump
Martel Electronics has recently introduced
their new Auto-Sonic stereo 603M Tape Deck
the first and only 4-track cartridge tape deck
for the auto that needs absolutely no installa-
tion. Its handsome and unusual design is cre-
ated to fit over the hump on the floor of any
car adjustable speakers can be raised and low-

Martel Electronics 603M Tape Deck

ered. The 603M plugs directly into the ciga-
rette lighter. A twenty-five foot extension cord
permits portability and convenience. It not only
plays in the car, but can be carried onto the
beach, hoat, or patio. An AC converter is avail-
able which enahles the user to listen to tapes at
home or at office as well. The Auto-Sonic 603M
by Martel is the first to offer all these features
as well as over 10,000 musical selections to
choose from. If preferred, the 603M can be
permanently attached under the dash. For more
information on the first car stereo tape deck
that needs no installation, write to Martel Elec-
tronics, Dept. DP-1, 2356 S. Cotner, W. Los
Angeles, California.

It's the Nuts

Color coded, solid and hollow shaft nut-
drivers manufactured by Xcelite Incorporated
are now being offered in new sets which feature
handy, pebble-grain plastic cases for keeping
the tools in good order on the workbench and

Xcelite HS6-18 (left) and 77 (Right)
Color Coded Nutdriver Sets

June-JuLy, 1966

IN THE JUNE ISSUE

OF SCIENCE & MECHANICS,
BEGIN THE FIRST OF AN
ABSOLUTELY FANTASTIC
SERIES OF DOCUMENTED
ARTICLES ON THE
“MANNED” SOVIET

SPACE FLIGHTS THAT
WERE NEVER MANNED!

m J.\f.J)J]' ”

“My contention is that the Soviet Union uses its
real—and often very crude—achievements in space
research as a springboard for spectacular hoaxes.
Foremost among these hoaxes is their manned
spaceflight program. The status of their technology
cannot support a man-in-space program at this time.
Nor have they ever actually documented one of
their manned spaceflights beyond a question of
doubt. How do | know this? SCIENCE & MECHANICS
assigned me to the job of unearthing this and
many other phony qualities inherent in flights of
the Russian manned space ships.” So begins space
expert Lloyd Mallan's sensational expose of “The
Russian Spacemen Who Weren't There.”

Don’t miss this first of 3 provocative AND docu-
mented articles in the June issue of SCIENCE &
MECHANICS, now on sale at your newsstand.

SCIENCE & MECHANICS MAGAZINE
505 Park Avenue
New York N. Y. 10022
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LIGHT UP

O O O OO0

In the May/June issue of ELEMENTARY ELEC-
TRONICS, now at your newsstand—75(—read
the fascinating article “What’'s New In Light-
ing.” This feature lights up the latest technical
advances in the field of illumination, along with
some brilliant ideas on improving your night-
time see-ability.

Make sure you receive this fascinating publica-

ti

E

on—use the coupon to subscribe.

LEMENTARY ELECTRONICS/ RTV.789

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

| am enclosing [] $4.00 for 1 yr.; [ $7.00 for 2 yrs.;
0 $10.00 for 3 yrs.
Please begin my subscription to ELEMENTARY

ELECTRONICS. ( outside USA & Canada, add 75¢

a yr.)

Name ... ittt i i e
(please print)

Address ............c0c000.n 000000000000000000000000

[od | 3 FE B0 00000000000000 Zip......

WHAT MAKES

RADIO-TV EXPERIMENTER
SUCH FASCINATING
READING?

It's just that in this period of time, electronics has progressed
to such a fine art, that it appears in almost every phase of our
existence. Subtle at times, overpowering at other times, but
certainly we are living in an era where a knowledge of elec-
tronics is basic.

And that's what makes RADIO-TV EXPERIMENTER so in-
teresting. It covers the field, whether it be theory, construction;
hi-fi or audio; ham, CB, SWL; AM, FM, TV, or so many of the
other related electronics subjects. It covers them, reports them,
describes them, illustrates them; RADIO-TV EXPERIMENT-
ER is certain to contain that subject of electronics which is
most important to you. .. that's why it’s so fascinating. Try it
and see!

[ ———— = ——

RADIO-TV EAPERIMENTER

505 Park Avenue / New York, N, Y. / j0022
I'm convinced that RADIO-TV EXFERIMENTER s _for me. I
Begmn my rubscription immediately. 1 am enclosing [ $4.00 |
for 1 yr.: [1 $7.00 for 2 yre.: (] $10.00 for 3 yra». (1 Bill
e, l&ulaide USA and Canada, add 75¢ a yr.)

Noeer __ R I

RTV-789 |

(lease pintd
Address,

City. State, Z.p, l

NEW PRODVCTS

on service calls. Snap-lock lids shut tight to
protect tools from scattering. Exceptionally
compact, the kits fit neatly in a tool box. The
solid shaft set can also be hung on a wall by
means of a hole in the lid of the case. Molded
compartments keep tools from tumbling out.

Set No. 77 contains seven solid shaft nut-
drivers with hex openings from 3¢” thru 38",
Set No. HS6-18 contains ten hollow shaft nut-
drivers with hex openings from %¢"” thru %g”.
Nutdrivers are of professional quality and have
precision fit, case-hardened sockets; polished
and plated steel shafts; and shockproof, break-
proof. plastic (UL) handles.

Complete information is obtainable by re-
questing Form S865 from Xcelite Incorporated.
Dept. DP-1, Orchard Park, N. Y. Can’t wait?
Then drop in on your local radio replacement
parts dealer and ask him to show you Xcelite's
Sets No. 77 and No. H 56-18.

Dictate on the Run

The new portable StenOtape Dictating Ma-
chine G-540 may be operated three ways—on
“C” batteries, on a 12 volt DC auto battery or
from the normal AC current (105 to 240 volts,
50 or 60 cycles). Change-over from one power
source to another is automatic. No AC adapter
is needed.

American Geloso StenOtape Dictating Machine
G-540

A magnetic tape unit, the StenOtape G-540,
may also be used for transcribing and confer-
ence recording. It operates two hours on one
self-loading reel of tape. Remote control micro-
phone starts and stops the tape. Complete con-
trols are available for dictating, stop, review,
transcribing, fast rewind and fast forward. One
very important note, the StenOtape G-540 is
compatible with all capston drive, reel to reel,
magnetic tape machines.

Small in size—the unil weighs only 6 Ibs. and
lists for $148.50 complete with carrying case,
shouider strap. remote microphone. tape and
batteries. A wide variety of accessories, includ-
ing a foot pedal, dynamic lavalicr microphone,

RAD10-TV EXPERIMENTER
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telephone pick up. etc. are available. Details
and literature may be secured from StenOtape
Div., American Geloso Electronics. Inc., Dept.
DP-1. 251 Park Avenue South, New York, New
York 10010.

SSB/CW Ham Xmitter.

Hallicrafters new amateur band transmitter
employing advanced single-conversion signal
path circuitry puts out 180 watts PEP input on
SSB and 150 watts on CW. Designed as a com-
panion to the company's previously announced
SX-146 receiver. the HT-46 may be worked in-
dependently or inter-connected with the SX-146
for transceive operation.

Hallicrafters Model HT-46 Amateur Transmitter

The HT-46 is all-new from the chassis up.
Frequency coverage is 3.5-4.0. 7.0-7.5. 14.0-
14.5, 21.0-21.5 mc and 28-30 mc in four 500 k¢
steps. A crystal is provided for 28.5-29.0 mc
coverage. Other 10 meter crystals are optional.
Housed in a compuct, cleanly designed cabinet.
the HT-46 measures S%"H x 13W4"W x 11"D.
It has a 9 mc quartz filter for upper or lower
sideband. It features grid block keying for CW,
and push-to-talk operation with provision for
optional plug-in VOX, Solid state circuitry is
used in the self-contained power supply. Un-
wanted sideband and carrier suppression are
rated at better than 50 db.

A full complement of front panel controls is
conveniently grouped for ease of operation.
They include: band selector. frequency tuning.
driver tuning, dial calibration. microphone gain,
carrier level, a MA-HFO meter, and all mode
controls for USB, LSB, and CW-Tune opera-
tion. A key jack. antenna jack. VOX accessory
socket. and receiver input for transceive opera-
tion are located on the rear apron.

Amateur net price of the HT-46 is $349.95.
The accessory HA-16 VOX adapter has an
amateur net price of $37.95. Complete specifi-
cations may be obtained by writing to The
Hallicrafters Co.. Dept. DP-1, 5th & Kostner
Avenues, Chicago, Illinois 60624.

DC to 6 Mc.
Solid-State Scope

A new 3-inch completely solid-state DC to
6 mc. oscilloscope that weighs only 16 lbs.,
uses less than 15 watts of power, has cali-
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All Brand New, all at 2 fiat discount prk:e of only

No excephon- all tubes

Favdleu of list price.
v-vtual all types avarlable,
lncludmg the new color tubes.

o All Tubes 1st QUALITY

o All Sold on Written
24-MDNTH WARRANTY

o All orders SHIPPED 1st
CLASS SAME DAY REC'D.!

Order replacements 'or youv defective tubu @ a flat $1.00 each, plus
S0¢ postage and handling for your entire order. Address Dent. RTE-876.

UNIVERSAL TUBE CO.

Ozone Park, M. ¥, 11417

FRANCHISE OPPORTUMITY: Universal Tube Ce. can set
you up in your own hlnhly-nroﬁtablc business as an Electron
Tube Distributor, with an exclusive territory, selling to appll-
ance dealers and/for servicemen. For Tull detalls write imme.
diately to Franchise Manager. aiiress above.

TRANSISTORIZED CONVERTER
KITS %5.00 EACH
Three kits available. Marine 2-3 me, police &
fire, high band 100-200 mc, low band 26-60 mc.
1 me tuning on car radio. Full instructions.

WIRED %1
LYNN, M

ANY KIT §5.00 pp

MESHNA 198 ALLERTOMN

) TRAP AN

=

—

-4 5
ft. thest for id-wide short Scnd only $3.08 {(cash, ck.,
5 o) and puy postman balsu e < (ll) blun poetage on-vnvul or mend full Drice for post-
taid delivery, Comolete inatructions inelus

Dept. ARE-8 .

Kearney, Nebraska

Midway Antenna
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SCIENCE EXPERIMENTER

The magazine dedicated to the youth who is in-
terested in experimentation, construction and
“blue-ribbon” Science Fair entries.

ON SALE AT YOUR NEWSSTAND—75¢
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NEW PRODVCTS

brated vertical sensitivity, calibrated sweep
times and triggered sweep is now available
from Atlied Electronics. The Knight modet
KN-5005 Scope, the latest addition to
Allied’s private brand line of instruments. is
designed to meet every modern-day testing
requirement. 1t is priced at $425.00.

Knight KN-5005 Solid-State Osciiloscope

Specifications for the vertical sweep sys-
tem are: Sensitivity: .05 v/division Linear
over 8 divisions (2”). Frequency: compen-
sated attenuator; ten steps (X1 to X!1000
attenuation). .0Sv to SOv/division: 3%
accuracy. DC response: DC to 3 mc. at 4
divisions amplitude: DC to 6 mc. == 3 db. at
2 divisions; useful to 12 mc. AC response:
10 cps to 3 mc. at 4 divisions amplitude; : 10
cps to mc. at 2 divisions; useful to 12 mc.
Rise time: .075 m.sec at 2 divisions ampli-
tude; .1 m.sec at 4 divisions.

Specs on the horizontal system are: Sweep
speeds: | m.sec division to 100 m.sec/divi-
sion in 6 steps (18 steps to 500 m.sec used
with X1, X2, and X5 multipliers). Accurate
within 3%. | m.sec to 50 m.sec/division:
#+ 10%. 100-500 sec. Continuously variable
uncalibrated sweep speeds over above range.
Multiplier (X5§) increase sweep rate 10 0.2
m.sec, division.

Trigger Modes specs are: Frec run, plus
positive and negative internal and (adjust-
able trigger level) external slope. Stable
automatic sweep—when in irigger mode,
trace i1s definitely triggered ar the slope and
level set; cannot stop sweeping or free run.
Delay between signal reaching trigger level
and start of sweep is about .75 microsec.
Additional information may be obtained

from Allied Electronics Corp., Dept. JR, 100
N. Western, Chicago, 11l. 60680.

Automatic Veice-Control Recorder

A new voice-operated automatic “Sound
Camera” has been added to the Concord tine
of “Sound Camera” portable, battery-oper-
ated tape recorders. Using the Concord
VM-10 voice-control microphone, the new
Model F-88 starts when it picks up sound
and stops when the sound stops. The F-88
is Concord’s latest extension of its emphasis
on “Take-anywhere” portables.

Concord VM-10 Voice-Control Microphone

Only §” x 7” x 3", the miniaturized unit
weighs just two pounds. Because it is dual
track, the F-88 permits an hour’s play on a
single reel of tape. Prccision operation is
achieved through use of a capstan-drive tape
transport mechanism, as well as a governor-
controlled, servo-tvpe DC drive motor and
Concord’s flux-field head for improved fre-
quency response at low tape speeds.

The F-88 “Sound Camera” may also be
operated manually by pushbuttons or remote
control on microphone if voice operation is
not desired. Other fcatures include record-
level and battery-level indication, extension
speaker jack. AC-adapter jack. and optional
direct recording from radio, TV or record
player.

Specifications include—recording time: -

! hour on a single reel of tape (triple play)
Recording Speed: — Standard 1% IPS re-
cording speed. Power Source: — Four
standard flashlight batteries (size “C”). Bat-

tery Life: Approximately 12 hours. Di-
mensions: —7” x §” x 3”. Weight: 2
pounds.

Pricc of the F-88 is under $80.00. More
information is available from Concord Elec-
tronics Corporation, 1935 Armacost Avenue,
Los Angeles, Califorma 90025. L
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RADIO-TV EXPERIMENTER
505 PARK AVENVE
NEW YORK, N.Y. 10022

RaDIO-TV EXPERIMENTER brings the know-
how of electronics experts to its readers. If
you have any questions to ask of this reader-
service column, just type it on the back of a
4¢ postal card and send it to “Ask Me An-
other,” Rap10-TV EXPERIMENTER, 505 Park
Avenue. New York, New York 10022. The
experts will try 1o answer your questions in
the available space in upcoming issues.
Sorry, the experts will be unable 10 answer
Your questions by mail.

UHF-TV: Channels 14 to 83

There is a new TV station on the air here,
Channel 47. My TV set's channel selector
indicates only channels 2 through 13. How
can | tune in Channel 47?

—B. B.. Flushing, N, Y.

Channel 47 is in the UHF television band
where there are many unused channels. All
new TV sets are now requircd by law to be
capable of tuning in all VHF and UHF tele-
vision stations. To tune in UHF stations with
an older TV sect you need a UHF converter.
They cost as little as $15.95 at Lafayette
stores in the New York City area. Try Allen
Electronics or other radio parts stores in
Flushing. When you use a converter with
your old TV set, you'll then have a choice
of nine stations in both bands, including
Channel 31 which is operated by the City of
New York.

JuNe-JuLy, 1966

Cheap Tester

Over five years ago I built a tester using
the circuit shown in the diagram. I have since
forgotten what the instrument is called. 1
find that I can test a capacitor by connecting
the red and black test leads to it. If the neon
lamp flashes only once, the capacitor is O.K.
But, what is the green lead for? (See diagram
A below.)

—H. H., Menasha, Wis.

It is a combination continuity and ca-
pacitor tester. It looks like it is hooked up
wrong. If you rewire it as shown in diagram
B (below). it will work as a capacitor
and continuity tester using the red and
green test leads. You will also have a small
DC power supply (about 150 volts) using
the red and black leads. Resistor RI,
shunted across filter capacitor C stabilizes
the voltage and bleeds off the charge in C
when the AC plug is disconnected.

A

)=

AC
PLUG

160-mc Aero Bander

How can | adapt the Aero Bander de-
scribed in the December-January issue of
RaDIO-TV EXPERIMENTER for tuning in 152
to 162-mc band stations?

—L. N., Seahurst, Wash,

Use fewer turns on L2 and L4. With C2
set at maximum capacitance, adjust L2 turns
and turn spacing so that they resonate at
152 mc as checked with a dip meter. With
(7 set at maximum capacitance, adjust L4
turns and turn spacing so that they resonate
at 70.6 mc, also as checked with a dip meter.
To receive FM signals, adjust C7 slightly off
frequency so that slope detection results.
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Ask Me Another

More Power
To drive a PM dynamic extension speaker,
I built a one-transistor amplifier using the
circuit shown in the diagram. The only
problem is that it overloads when I turn up
the volume. What substitutions or modifi-
fications can cure this?
—S. G., Chevy Chase, Md.
Your amplier (A) is obviously incapable
of handling sufficient power, particularly
when using only a 1.5-volt battery. You need
an amplifier with a considerably higher
power output rating. The second circuit (B)
shown here should work considerably better.

2N408
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9V
TV DX?

I would like 10 pick up TV stations some
200 miles away. Is there any antenna on the
market capable of doing this? If so, what is
the manufacturer’'s name?

—W.B. M., Richmond, Ind.

The Winegard Model C-44 is rated at up
to 175 miles range. When used with a 30-db
(gain) antenna amplifier, and when sup-
ported on a mast high enough, it might just
do the trick.

Use a Sky Wire

I have a portable transistor radio which
employs 12 transistors and 5 diodes. How
can I improve its long distance, shortwave
capabiliry?

—J. T., Muskegon, Micl.

Connect an outdoor antenna to its whip

antenna.

80-meter Problem

How can I convert my shortwave set so
I can tune in the 80-meter band? It now
tunes from 6 mc to 18 mec.

—D.C.G., Greensboro, N.C.

Add turns to the coils. You will need
about twice as much inductance. You can
get ready made coils such as the Miller 4406
which can be adjusted to vary its inductance
from 6.7 to 15 microhenries. Of course, you
will limit the tuning range at the high end
when you change the coils.

Field Coils are Out

A radio I have has a field coil speaker. Is
there any way I can replace it with a PM
dynamic speaker?

—D. §., Hanover, Pa.

Use a filter choke in place of a low-
resistance field coil, connected as shown in
the diagram. The filier-choke inductance
value is not critical, but it must be able to
handle the receiver’s total plate current. A
Stancor C-1002, for example, is rated at 15
henries and 75 milliamperes. Some sets
used a high-resistance (5K to 10K ohms)
field coil in parallel to the B-plus supply.
It is generally not necessary to substitute a
filter choke for this inductance. Many old
auto radios do not need the choke either—
it will only use extra battery current since
it is connected in parallel to the filaments.
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BCB Frequency Meter
How can | get information on a iuning tne-
ter that reads Kilocycles in the AM broad-
cast band?
—S. H., Stillwater, Minn.
You can use a BC-221 frequency meter.
They are available at military surplus stores
for around $100. Or, get a calibrated dip
meter.
(Continued on page 28)
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SEND CARD FOR RCA
NEW 1966 HOME STUDY
CAREER BOOK TODAY

YOUR CAREER IN A WORLD OF ELECTRONICS

with
lpt_lf-JNSTITUTEs HOME STUDY TRAINING

CUT THE TIME BETWEEN NOW AND SUCCESS

B Find out about RCA Institutes Career Programs.

B Learn about the amazing ‘‘Autotext’’ programmed instruction method—
the easier way to learn,

B Get the facts about the prime quality kits you get at no extra cost.

B Read about RCA [nstitutes’ Liberal Tuition Plan—the most economical way
for you to learn electronics now.

B Discover how RCA Institutes Home Training has helped its students
enter profitable electronic careers.

Lots more helpful and interesting facts too! Send postage-paid card for

your FREE copy now. Nc obligation. No salesman will call.

RCA INSTITUTES, Inc. oept. rX-66

350 West 4th Street, New York, N. Y. 10014

RCA Institutes also offers
Classroom Training.

Catalog free on request.
{Courses aiso available in Spanish)

The Most Trusted Name in Electronics

®
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Ask Me Another

Continued from page 24

Grounded

I have a shortwave receiver and a 40-meter
band dipole antenna, connected as shown
in the diagram. AM broadcast stations cover
the entire 160-meter band, except when [
disconnect the ground. Is there anyway [
can eliminate the BCI without removing the
ground.

DIPOLE

|1
GROUND

RECEIVER =
TERMINALS

6 A A

TRANSMISSION LINE

DIPOLE

- —

DPDT_KNIFE

SWITCH
DIPOLE /o= ==o T
‘_

+—o
& A A

~— TRANSMISSION
LINE

RECEIVER TERMINALS

-_J__—‘GROUND
—R. A., Butte, Mont.

You've got the antenna hooked up wrong.
Connect the dipole transmission line to the
“A” and *“A” terminal, and remove the
shorting bar. Or, if you want more pick up
on bands other than 40-meter, you can add
a switch, as shown in the diagram, which
will enabic you to use the dipole as a “T”
antenna. If you have beecn using coaxial

N4

AC
PLUG

transmission line, the shield should go to
the center “A” connection.

4.5-volt DC Supply
Will you give me a diagram of a 4.5-volt
DC power supply to replace three “D" cells?
—D. R. T., Mayo, Florida
You can use a 6.3-volt filament trans-
former and four 750-ma silicon diodes in a
full-wave bridge circuit, as shown in the
diagram. The value of the filter resistor (R),
depends upon the current drain and it affects
the output voltage. Try values from 5 to 100
ohms.

;!/v

Y Y 4 R .
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-~
500MF  [500MF
i2v 12V

e
*
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14
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Regen Receiver
Can you give me a diagram for a one-tube,
AC-powered radio?
—B. W., Petrolia, Ont.
The circuit diagram (bottom of page) is
of a regenerative receiver. Coils L1 and L2
can be a Superex No. 11 loopstick, tuned
by a 365 mimf capacitor. The regeneration
control (C2A, C2B) is a two-gang 365 mmf
tuning capacitor with the stators paralleled.
To Keep cost low, only a filament trans-
former (T2) is used in the power supply.
Lamps 11 through 14 are GE 1819 28-volt
pilot lamps (which fit an S. C. bayonet
socket) function as a voltage divider. The
output transformer (T1) can be one of the
universal type so you can use low impedance
earphones (8 ohms). Lamp I5 is a neon
bulb which should not light when the set is

T g J
g;:; : 1“
2
€5 0
o
1000
C6 | 4OMF
=

| EXTERNAL AC
= GROUND PLUG
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15K 17 25MF and tune the receiver until

_]_‘N\N\:[_ L ' [] prones you pick up your transmitter’s

" 2l signal. You'll hear a whistle
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AC PLUG

plugged in and connected to a ground.
Reverse the AC plug prongs so the lamp
does not light. Keep the regeneration con-
trol so that the circuit won’t oscillate and
cause interference. The sct will be most sensi-
tive just below the point where oscillation
begins.

Brass Pounder’s Tin Ear
How can I build a code monitor for my
CW transmitter?
—C. C. §., Valdosta, Ga.
You could build a tone generator and
key it at the same time as you key the trans-
mitter, but you would not be hearing your
actual signal. Instead, build a regenerative
receiver using a circuit like the one shown
above. Put it in a metal box so it won’t
radiate. Use plug-in coils to cover the vari-

e
40MF =

Simple FM Transmitter

Can you give me a circuit for a simple
FM transmitter for use as a wireless
microphone?

—A. M., Sama Barbara, Calif.

A combination pentode-triode 6EAS8 tube
can be used. The triode operates as a Hartley
oscillator and the pentode as a reactance
modulator. Sce below. Circuit values are
shown except for the tank coil. This can be
Eico Part Number 36051 available for
$1.74 from Eico Electronic Instrument Co.,
Inc., Flushing, N. Y. 11352. Perhaps your
Eico distributor can order one for you.
Using the coil, the oscillator operates at
around 100 me.

Under Part 15 rules, only a type ap-
proved FM transmitter can be used without
a station license. For wireless operation,
a short piece of wire will suffice as an an-
tenna, connected to one end of L2 with the
other end of L2 grounded to the chassis.
To use it legally, connect a 62-ohm resistor
across L2 and feed each side of L2 through
a 125-ohm resistor to the 300-ohm antenna
terminals of the FM receiver.

The same circuit can be used as a low-
power FM transmitter in the 2-meter or 6-
meter ham band by using a coil that will tune
to the band. Since it is not crystal controlled,

ous bands. Place it near your transmitter it cannot be used by a novice ham. u
& | E
82K
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4MFI ANTENNA
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Literature Library

Numbers in heavy type indicate
advertisers in this issue. Consult
their ads for additional information.

ELECTRONIC PARTS

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

2. The new S10-page 1966 edition of
Lajayette 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 frce copy,
today!

4. We'll exert our influence to get
you on the Olsoen mailing list. This
catalog comes out regularly with lots
of new and surplus jtems. If you find
your name hidden in the pages. you
win §5 in free merchandise!

5. Unusual scientific, optical and
mathematical values. That's what Ed-
mund Scientific has. War surplus
equipment as well as many other
hard-to-get items are included in this
new 148-page catalog.

6. Bargains galore, that’s what’s in
store! Poly-Paks Co. will send you
their latest eight-page fyer listing the
jatest in merchandise available, in-
cluding a glant $1 special sale.

7. Whether you buy surplus or new,
you will be interested in Fair Radio
Sales Co.’s latest catalog—chuck full
of buys for every experimenter.

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

10. Burstein-Applebee offers a new
giant catalog containing 100’s of big
pages crammed with savings includ-
ing hundreds of bargains on hi-fi kits,
power tools, tubes. and parts.

11. Now available from ED/ (Elec-
tronic Distribuiors, Inc.) a cataiog
containing hundreds of electronic
ftems. ED/I will be happy to place you
on their mailing list.

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

23. No electronics bargain hunter
should be caught without the latest
copy of Radio Shack’s catalog. Some
equipment and kit offers are 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 fiyer from Ediie Elecironics.
Get one.
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5. Transistors Unlimited has a
brand new catalog listing hundreds
of parts at exceptionally low prices:
Don't miss these bargains!

HI-FI/AUDIO

15. A name well-known in audio
circles Is Acoustic Research. tlere’s
its booklet on the famous AR speak-
ers and the new AR turntable.

16. Garrard has prepared a 32-page
booklet on Its full line of automatic
turntables including the Lab 80, the
first automatic transcription turntable.
Accessories are dctailed too.

17. Build your own bass reflex en-
closures from fool-proof plans offered
by Electro-Voice. At the same time
get the specs on EV’s solid-state hi-fi
line—a new pace setter for the audio
industry.

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

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

24. Need a hi-i or PA mike? Uni-
versity Sound has an interesting mi-
crophone booklet audio fans should
read before making a purchase.

26. Always a leader, H. H. Scou
introduces a new concept in stereo
console catalogs. ‘At ome With
Stereo” the 1966 guide, offers deco-
rating ideas, a complete explanation
of the more technical aspccts of stereo
consoles, and, of course, the complete
new line of Scorr consoles.

27. An assortment of high fidelity
components and cabinets are described
in the Sherwood brochure. The cab-
inets can almost be designed to your
requirements, as they use modules.

95. Confused about stereo? Want to
beat the high cost of hi-fi without
compromising on the results? Then
you need the new 24-page catalog by
Jensen Manufacturing.

99. Interested in learning about am-
plifier specifications ds well as what's
available in kit and wired form from
Acoustech? Then get your copy of
Acoustech’s 8-page colorful brochure.

TAPE RECORDERS AND TAPE

3). "All the Facts” about Concord
Electronics Courporation tape record-
ers are yours for the asking in a free
bookiet. Portable battery operated
to four-track, fully transistorized
stereos cover every recording need.

32. “Everybody’s Tape

Recording
Handbook" is the tlde of a booklet
that Sarkes-Tarzian will send you.
It’s 24-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 unil.

34, The 1966 line of Sony tape re-
corders. microphones and accessorics
is illustrated in a new 16-page full
color booklet just relcased by Super-
scope, Inc., exclusive U.S. distributor.

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

91. Sound begins and ends with a
Uher tape recorder. Write for this
new 20 page catalog showing the en-
tire line of Uher recorders and acces-
sories. How to synchronize your slide
projector, execute sound on sound,
and many other excluslve features.

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 Swiich-
craft, Inc. The cables, mike mixers,
and junctions are essentials!

98. Swinging to hi-fi sterco head-
sets? Then get your copy of Superex
Electronics’ 16-page catalog featuring
a large selection of quality headsets.

104. You can’t hear FM stereo un-
less your FM antenna can pull ’em in.
Learn more and discover what’s avail-
able from Finco's 6-pager “Third Di-
mensional Sound.”

KITS

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

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

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

Rap10-TV EXPERIMENTER
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AMATEUR RADIO

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

CB—BUSINESS RADIO
SHORT-WAVE RADIO

48. Hy-Gain’s new CB antenna cata-
log is packed full of useful informa-
tion and product data that every
CB’er should know about. Get a
copy.

49. Want to see the latest in com-
munication receivers? National Ra-
dio Co. puts out a line of mighty fine
ones and their catalog will tell you all
z2bout them.

§0. Are you getting 21l you can from
your Citizens Band radio equipment?
Ampheno! Cadre Industries has a
booklet that answers lots of the ques-
tions you may have.

100. You can get increased CB range
and clarity using the “Cobra’ trans-
ceiver with speech compressor—re-
ceiver sensitlvity is excellent. Catalog
sheet will be malled by B&K Division
of Dynascan Corporation.

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

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

93. Heath Co. has a new 23-channel
all-transistor 5-watt CB rig at the
lowest cost on the market, plus a full
line of CB gear. See their new 10-
band AM/FM/Shortwave portable
and line of shortwave radios. 93
on the coupon.

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

101. If it's a CB product, chances
are International Crystal has it listed
in their colorful catalog. Whether kit
or wired, accessory or test gear, this
CB oriented company can be relied on
to fill the bill.

102. Sentry Mfg. Co. has some inter-
esling poop sheets on speech clippers,
converters, talk power Kkits and the
like for interested CB’ers, hams and
SWL'ers, too.

103. Squire-Sanders would like you
to know about their CB transceivers,
the *23%er” and the new “S5S.” Also,
CB accessories that add versatility to
their S-watters.

SCHOOLS AND EDUCATIONAL

3. Get all the facts on Progressive
Edu-Kits Home Radio Course. Build
20 radio and electronic Circuits—

parts and instructions come with
course.

105. Get the low-down on the latest
in educational electronic kits from
Trans-Tek. Build light dimmers,
amplifiers, metronomes, and many

more. Trans-Tek heips you to learn
while building.

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

59. For a complete rundown on cur-
riculum, lesson outlines, and full de-
tails from a leading electronic school,
ask for this brochure from the Indiana
Home Study lInstitute.

81. ICS (International Correspond-
ence Schools) offers 236 courses in-
cluding many in the fields of radio,
TV, and electronics. Send for free
booklet “It's Your Future.”

74. How to get an F.C.C. license.
plus a description of the complete
electronic courses offered by Cleve-
land Institute of Electronics are in
their free catalog.

94, Intercontinental Electronics
School offers three great courses:
stereo radio & electronics; basic clec-
wricity; transistors. They are all de-
scribed in  Inesco’s 1966, 16-page
booklet.

TOOLS

78. Scrulox square recess screws
pose no problems for the serviceman
who carries either of Xcelite's two
new compact Scrulox screwdriver sets
in his pocket or toolbox. Bulletin
N1065 has the details.

ELECTRONIC PRODUCTS

66. Try instant lettering to mark
control panels and component parts.
Datak’s booklets and sample show
this easy dry transfer method.

64. If you can use 117-volts, 60-cycle
power where no J;Ower is available,
the Terado Corp. Trav-Electric 50-160
is for you. Specifications are for the

asking.

67. *“Get the most measurement
value per dollar,” says Electronics
Measurements Corp. Send for their
catalog and find out how!

92. low about installing a transis-
torized electronic ignition System in
your current car? AEC Laboratories
will maii their brochure giving you
specifications, schematics.

TELEVISION

70, Heath Co. now has a 19" and
25" rectangular-tube color TV kit in
addition to their highly successful 21”
model. Both sets can be instalied in
a wall or cabinet: both are money-
saving musts!

73. Attention. TV servicemen! Barry
Electronics “Green Sheet” lists many
TV tube, parts, and equipment buys
worth while examining. Good values,
sensible prices.

72. Get your 1966 catalog of Cisin's
TV, radlo. and hi-fi service books.
Bonus—TV tube substitution guide
and trouble-chaser chart Is yours for
the asking.

29. Install your own TV or FM an-
tenna! Jeflerson-King's exclusive free
booklet reveals secrets of installation;
orientation; how to get TV-FM trans-
mission data.

97. lnlcrcslin%, helpful brochures de-
scribing the TV antenna discovery
of the decade—the log periodic an-
tenna for UHF and UHF-TV, and
FM stereo. From JFD Electronics
Corporation.

Radio-TV Experimenter, Dept. LL-89

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

Please arrange to have the literature whose numbers |
have encircled sent to me as soon as possible. | am en-
cdosing 25¢ (no stamps) to cover handling charges.

‘__} | am a subscriber

Indicate total number
of booklets requested

1 2 3 4 5 6 7 810 11 12 15 16
Be 19 22 23 24 25 26 27 29 31 32 33 34 35
Sure To \ 30 41 42 44 46 48 49 50 54 56 59 61 64
Enclose | (¢ 7 70 72 73 74 75 76 78 90 91 92 93
25 94 95 96 97 98 99 100 101 102 103 104 105
NAME (Print clearly)
ADDRESS
CITY STATE 21P CODE
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Over-Engineered & Under-Priced!

®

This New HEATHKIT Solid-State
FM Stereo Receiver Has 5 uv Sensitivity,
30 Watts Music Power, And Costs Just $99.95*

THE AR-14 AT A GLANCE!

o Advanced 31 transistor, 11 diode circuit ¢ Wide-
band FM stereo tuner, plus two preamplifiers and
two power amplifiers ¢ =1 db from 15-50,000 cps
at 30 watts |HF music power, 20 watts RMS ¢ Handles
your records and tapes, stereo or mono; 4, 8 & 16
ohm speakers s Phase control for 45 db or better
separation e Front panel headphone jack « Bookshelf
size . . . 37" H. x 15%” W. x 12” D. e Installs in
wall, custom or either Heath cabinet

HOwW CAN WE DO IT?

Judging from the high prices on other stereo receivers,
you may have a few doubts about a receiver that sells
for only $99.95. Don't have. Here's why:

Famous Heath Know-How has been responsible for the
best value in hi-fi since 1949. Our audio engineers use
the latest, most sophisticated techniques in the ‘“‘state
of the art.” And each new design must survive several
stages of rigid performance testing ... your assurance
that every Heathkit is specification guaranteed. But don’t
take our word for it. Compare specifications. Read the
reviews by hi-fi editors. Ask any Heathkit owner.
You Buy Direct From The Factory . . . no middieman
expenses to add to the price. We offer more service than

You Build It Yourself in about 20 hours thus labor
costs are eliminated. And building it is half the fun.
Takes no special skills or knowledge. The tuner “front-
end" is already preassembled. Simple step-by-step in-
structions and large pictorials show you exactly what
to do and how to do it. Nothing is left to chance. Get
full AR-14 details in the FREE Heathkit Catalog.

Kit AR-14, 17 Ibs., less cabinet. ........... $99.95
AE-55, 6 [bs. walnut veneer cabinet. ....... $9.95
AE-65, 6 Ibs. . .beige steel cabinet......... $3.95

Also Available As Stereo Separates!

WkATSIRIT

=5 om  w8fi0p e uw

Kit AJ-14, FM/FMX Tuner, 6 Ibs
walnut cab. $7.95, metal cab. $3.50. 4 Ibs.

many dealers . .. liberal credit, advice on product selec-  Kit AA-14, 30-watt Amplifier, 11 bs....... $59.95*
tion, and complete servicing. You shop in the comfort ~ Walnut cab. $7.95, metal cab. $3.50. 4 Ibs.
of your home, and get delivery right to your front door.  *less cabinet
R
. = HEATHEIT)
1 I Heath Company, Dept. 19-6 :
=Al-'_ Fiidee F R E E 3 Benton Harbor, Michigan 49022
il World's Largest [0 Enclosed is $ ., Plus shipping.
n.i*._ — Kit Catalog! Piease send model (s) _
a F 108 pages! Over 250 [C] Please send FREE Heathkit Catalog.
"‘g 15 easy-to-build kits for
. U stereo/hi-fi, amateur | Name . . ar—— A o
o . ratliio, shottwave,itestl. 7
marine, CB, educational,
- ; M?Iilccoupon today to pldreEe==S =
eath Company, Benton City _State _Zip. i
Harbor, Mich. 49022. Prices & specitications subject to change without notice, HF.191

32

Rap10-TV EXPERIMENTER



by Edward A. Morris, WA2VLU

That RF signal isn't any good unless you can hear the
audio—compress peakstoincreaseaverage modulation.

B If your Ham or CB rig does not seem to
be getting out the way you think it should,
and your contacts remark that your signal is
hard to copy—it could be your modulation!
What’s the answer? Boost your modulation!
How? With this compact 4-transistor audio
compressor!

Even though your modulation meter says
that you're hitting at or near 100% on peaks,
if you’re not using voice compression, your
average modulation is likely to be only 35%
—some 10 db of audio lower.

The only ways you can boost your signal,
to the guys at the other end, are: to use a
more powerful transmitter, put up a high-
gain antenna, or to use vOiCE compression.
Opviously the easiest method is to use voice
compression.

The voice compressor described here is a
small, compact, unit that can be built right
into the transmitter or transceiver its to be
used with. It’s modest cost, less than $10.00,
won't crimp a small budget. Easy to build, it
can be assembled in several hours time.

June-JuLy, 1966

How it works. The compressor is some-
what unique in its method of operation. That
is to say it uses a transistor, Q4, biased so as
to act as a variable resistor which shunts
part of the output signal to ground whenever
the output level rises above a certain value.

Transistors Q1 and Q2 and their asso-
ciated components form a two-stage com-
mon-emitter RC coupled amplifier. Operat-
ing bias for Q1 and Q2 is obtained from the
voltage dividers formed by resistors R1, R2
and RS, R6. Emitter resistors R3, R7 stabil-
ize the output over a wide range of tempera-
ture. Capacitors C3 and C5 bypass the emit-
ter resistors and prevent signal degeneration.

Output from the first stage, developed
across the collector-load resistor R4 is fed
into the base of Q2 through C4. The output
from the amplifier is taken across potenti-
ometer R8 through C6. Note however, that
part of the output is coupled into the base of
transistor Q3 through capacitor C9 and re-
sistor R10. Resistor R10 limits the signal.
Bias for Q3 is set by R12 and potentiometer

3
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RTVE's Audio
Compressor

R11, which also serves as the compression
control.

The output from Q3 js full-wave rectified
by diodes D1, D2, and filtered by capacitor
Ciz2.

Bias for transistor Q4 under no signa! con-
ditions (that is without someone speaking
into the microphone) is set by resistors R 14
and R15. This transistor is normally oper-
ated close to saturation. Any increase in for-
ward (negative voltage) bias will drive the
transistor into saturation. When Q4 satu-
rates, its internal resistance drops. This low
AC impedance is shunted across the output
of the preamplifier—from the collector-load
resistor for Q2, through C13 and C14. These
capacitors are connected back-to-back to
form a large-value non-polarized capacitor.

So we can see that the greater the input
signal level, the deeper into saturation tran-
sistor Q4 is forced. As a result, more output
signal is shunted to ground. The overall ac-
tion is to compress the peaks so the output
signal remains relativity constant, despite
variations in the input-signal level.

Construction. The use of perforated board
simplifies the construction. All components
are inserted upright, with their leads pass-
ing through the holes in the board. Minia-
ture eyelets, inserted in the proper holes,
serve to anchor leads and to provide addi-

tional rigidity to the wiring. All capacitors
used are miniature types designed for upright
mounting. Resistors are mounted on end to
conserve space. The general parts layout can
be seen in the photographs. All compo-
nents, except capacitor Cl, are mounted on
one side of the board, with the wiring on
the reverse side. Do not wire in resistor R15
at this time—it’s exact value for your par-
ticular unit will be determined later.

As all components are mounted close to-
gether, the pigtail leads on the components
themselves can be used as the interconnect-
ing wiring. Use plastic insulation (spaghetti)
where necessary to prevent accidental shorts.

Special care must be taken to prevent dam-
age to the transistors and the diodes when
soldering them into the circuit. Complete the
soldering operation as quickly as possible.
The leads are short and a heat sink is not
always practical.

When the compressor is completely wired,
double check it against the schematic for pos-
sible errors.

Whether or not the compressor is built
into the transmitter it's to be used with, the
compressor must be housed in a metal con-
tainer. The compressor must be shielded
well to prevent feedback. If the compressor
is built into a transistorized transmitter,
switch S1 and battery Bl may be eliminated.
The compressor can be connected to the volt-
age source in the transmitter making a sep-
arate ON-OFF switch unnecessary. The com-
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Switch S2 can be eliminated if you want the Compressor to be in the circuit at all times.
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OUTPUT TO
TRANSMITTER

MOUNTING
HARDWARE
ASSEMBLY
Depending on transmitter layout the leads
for audio signals and DC power may be run
through either or both ends of chassis box.

b/
i

Mounted vertically the
components resemble the
skyline of a large city.

This technique allows

more components to be
packed into each square
inch of perforated board.
R3  Wafer-thin C1 is mounted
against underside of board.

Control shafts for R8 and RI11 can be cut
short and slotted for screwdriver adjustment
to save space required to clear small knobs.

PARTS LIST FOR AUDIO COMPRESSOR

B1——9-12-volt battery (see text)

C1—.001-mf., miniature ceramic capacitor

Cc2, C3, C4, C5 C9, C12—10-mf., 12-volt
miniature electrolytic capacitor (Lafayette
99R6082 or equiv.)

C6—.01-mf., minature ceramic capacitor

Cc7, €8, C11, C13, C14-——50-mf., 12-volt min-
iature electrolytic capacitor (Lafayette 99R-
6085, or equiv.]

C10-—.05-mf., miniature ceramic capacitor

D1, D2——Diode, 1N34, 1N51, IN105, 1N267,
1N295 or equiv.

Ql1, Q2, Q3, Q4—Transistor, pnp, 2N217,
2N320, 2N407, 2N118 or equiv.

R1—15,000-0hms, Yz-watt resistor

R2—68,000-0hms, V3-watt resistor

R3—1,800-0hms, Va-walt resistor

R4—4,700-ohms, Vz-watt resistor

R5—10,000-chms, V;-watt resistor

R6—56,000-chms, Y, -watt resistor

R7-—680-0hms, Va-watt resistor

R8—5,000-ohm miniature potentiometer (La-
fayette 32R7355 or equiv.)

R9—470-ohms, Va-watt resistor

R10—27,000-0hms, V,-watt resistor

R11—10,000-ohms, miniature Ppotentiometer
(Lafayette 32R7356 or equiv.)

R12——100,000-0hms, VY, -watt resistor

R13, R14——1,000-0hms, V>-watt resistor

R15-——100,000-0hms, Va-watt resistor (see text)

R16-—22,000-0hms, Va-watt resistor

$1——S$.p.s.t. switch (see text)

$2—D.p.d.t. switch, miniature
fayette 99R6162 or equiv.)

T1—Avudio transformer, miniature 10,000-ohm
primary; 2,000-ohm secondary (Lafayette
99RE126 or equiv.)

j——Aluminum chassis box, 3V4 x 2% x 1%-
inches

Misc.—Solder; eyelets;
spaghetti; wire; etc.

toggle (La-

perforated board;

Estimated Construction Cost: $8.00
Estimated Construction Time: 6 hours

JuNE-JuLy, 1966
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RTVE's Audio
Compressor

i~

2"

Compressor was installed inside cabinet of\

this Lafayette HA-650 6-meter transceiver.

COMPRESSOR

HOLE FOR #2 SCREW -
% iREq) oo N
/%"T/

Layout of chassis box is not
critical. Holes in case cover can
be either on right or on left.
Placement of front-panel con-
trols is also subject to a change
in spacing and position.

pressor draws only a few milliamperes.
Initial Adjustment. Once the compressor
has been wired and checked for errors, con-
nect a 39,000-ohm resistor in series with a
250,000-ohm potentiometer. Wire this com-
bination into the circuit in place of resistor
R15. With the outpuT control at mid-posi-
tion, and the COMPRESSION control fully
counterclockwise, whistle into the micro-
phone and reduce the resistance value to the

potentiometer until the output level just
drops. Remove the combination from the
circuit and measure their combined resist-
ance with an ohmmeter. Replace the combi-
nation with a resistor which comes the closest
to the measured value. Typical values will
range from 50,000 ohms to 150,000 ohms,
depending upon the individual characteristics
of the transistor used for Q4.

(Continued on page 68)
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Thomas H. Charters

If you don't own a VTVM you've already moaned over shortcomings
of the ohms ranges on your VOM—here's how to add an RX 100K range.

B If you have tried to measure resistances
larger than one megohm, you know that it is
difficult with a VOM. The scale is crowded in
this region and just the thickness of the meter
needle represents a large difference in resist-
ance. The Ohms-Range Expander gets
around this problem by adding an extra-high
resistance range to your meter making it
possible to measure resistances ten times
higher than you could before.

Most multimeters have this limitation; it
is a compromise that most manufacturers
make to eliminate a high-voltage battery. One
of the exceptions to this is the line of multi-
meters made by Triplett which do have a
high-resistance range (and a 30-volt battery.)

The Ohms-range Expander adds a X/00K
resistance range to many multimeters includ-
ing the following: Simpson Models 260 and
270, Heathkit Model MM-1, Eico Models 555
and 565, Knight VOM kit #83U972MW.

Operation is easy, it can be left connected
to the multimeter without interfering with
any of the multimeter’s other functions, and
it is line-operated, eliminating battery re-
placement.

What Happens. The ohmmeter circuit
used by several manufacturers for the
R X 10K range is shown in the diagram.
Before measuring the unknown resistance,
the leads are shorted together (coM and +)
and the potentiometer is adjusted for full-

June-Jury, 1966

scale deflection (zero-ohms indication) on
the meter. (This adjustment is necessary to
take into account aging of the battery.) Then
the test leads are connected across the un-
known resistance and its value read from
the meter scale. The calibrations on the
scale are very unevenly spaced (non-linear)
because the relationship between unknown
resistance and meter current is nonlinear.
The Ohms-Range Expander makes use of
this same scale.

An important question to ask about de-
signing this circuit is, “What value of un-
known resistance will cause the meter needle
to deflect to half-scale?” The answer is, “A
value equal to the total resistance of the
meter circuit, in this case 117.7K plus the
parallel combination of 23K, 2K, and R3,
or about 120K total.” A glance at the multi-
meter shows that 120K is indeed the center-
scale value. (Other VOM’'s may have differ-
ent center-scale calibrations.) After all, this
makes sense because when the leads were
shorted, 50 microamps was flowing in the
meter. Adding an unknown external resist-
ance equal in value to the ohmmeter circuit’s
resistance should cut the current in half, giv-
ing a center-scale reading.

How It Works. Now we are set to see
how the Ohms-Range Expander works. In
order to have a R X 100K range we must
have ten times as much resistance in the
measuring circuit (so that the center-scale

31



38

Bracket (below) holds the T Y TEST LEADS
i i i TO UNKNOWN
tallbrat.mq potentiometer NORMAL: |RESISTANCE
R15. Slot is fitted SI1A R2 o1 R3 R4 R6 I
under one test lead jack. i
10 1N2070 18K 15K 1 1.07MEG {
RED |
vles s 1 |BAK
Lol ReyF sk |
Ja"_ - RED 250v '
3 | | < ]
-f— NORMAL
Gl T 117v:130v
lz -y (GREEN-LEADS NOT USED) 200 GNES1E
8
Fon P1 g2
. i m——
e T0 RED s
4 MULTIMETER | (P2 :
'y BLACK
™\ 8
L M
i = 7\+ W COOM‘ For portable use transformer,
1{ “/50,,1\ 10K N rectifier and filter can be re-
2K placed with 671,-volt battery.
AR Rewire ST1A into battery circuit
| = l 23K UNKNOWN —~ to prevent continuous current
117.7K RESISTOR drain in normal position.
B1 ; l7.5 VOLTS Ahn Basic VOM ohmmeter circuit uses
‘||l+ % 7.5-volt battery in high range.
PARTS LIST R6—1.07-megohm, i-watt 1% precision re-

C1—8-mf., 250-volt electrolytic capacitor

D1—1N2070 silicon rectifier {Texas Inst.) {400-
prv, 5 ma or better)

J1—Red banana jack {E. F. Johnson series 108)

J2—8Black banana jack {E. F. Johnson Series
108)

P1—Red banana plug (E. F. Johnson series 108)

P2—Black banana plug (E. F. Johnson series
108)

R1—10-0hm, V,-watt, resistor

R2—10-ohm, V,-watt, resistor

R3—18,000-0hm, 1-watt resistor

R4—15,000-0hm, linear taper potentiometer

RS—I 5,000- ohm, -wc" resistor

- T——

reading w:ll be ten times higher. This also
means that we must have ten times more
voltage, too, because the meter coil still
needs 50 microamps before it will deflect full
scale for setting zero ohms.

That’s all there is to it. To get 10x 7.5
volts, the Ohms-Range Expander supplies an
additional 67.5 volts which added to the 7.5
volts gives 75 volts. To get 10 X 120K, the
Ohms-Range Expander supplies 1.08 meg-
ohms which adds to the 120K to give 1.20
megohms. Now, the center-scale reading is
1.20 megohms.

The schematic diagram shows the com-
plete circuit. Some extras have been added.
Circuit parts Tl, R2, DI, and Cl form a
half-wave DC-voltage supply. Resistors R3
and R4 reduce the DC voltage to 67.5 volts
across R5. R6 adds to the parallel combina-
tion of R3, R4, and RS to give very nearly

T ———

VTSl i i

sistor (IRC metal-film—Allied Radio 252018C)
S1—D.p.d.t. slide switch
$2—Pushbutton switch {Switcheraft type 102)
T1—Power transformer, 117-volt, primary; 130-
volt, 20 ma secondary (Stancor 8415)
1—aluminum chassis box, 4 x 2V, x 2V, -inches
(Bud CU-2103A)
Misc.—Potentiometer

i

AT T

mounting bracket (see
text); line cord; rubber feet; strain relief;
grommet; heat-shrinkable tubing; terminal
strips (see text); spaghetti; mounting hard-
ware; panel lettering; etc.

Estimated construction cost: $6.00 H

Estimcted construction time: 4 hours §

l .08 megohms Rl acts as a cheap fuse in
case T1 should short-circuit. When switch
S1 is in the Normal position, the Ohms-
Range Expander is shut off and the meter
leads are connected directly to the meter
for normal operation. When Sl is in the
R X 100K position, S2 shorts the multimeter
terminals together so that Zero Ohms can
be set with the multimeter Ohms-Adjust
knob. After the unknown resistor is con-
nected, the READ button (S2) is pushed
which unshorts the meter giving a reading.
The main purpose of S2 is to prevent elec-
trical shorts—it keeps the 67.5 volts from ap-
pearing across the meter leads except when
a measurement is being made.

Construction: If you want to use the
chassis box specified in the parts list, the
dimensions given in the drawings work well.
The layout is very compact, however, and

Rap1o-TV EXPERIMENTER
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Only thing to watch out for is AC leakage
between tie-strip terminals through a
buildup of the rosin flux from the solder.
This current leakage can add hum

to your DC output.

the dimensions should be followed closely.
The two terminal strips used (one with a
mounting lug and two terminals to the right,
the other with a mounting lug and two ter-
minals to the left) were cut from larger
strips. The leads to the meter were made
from a length of lamp cord. slit three inches
from one end, and prevented from separating
further by a piece of heat-shrinkable tubing.
With some volt-ohm-milliammeters you may
have to reverse the connections to the red
and black plugs and jacks from those shown
in the diagram. To simplify switching these
VOM'’s use reverse polarity to the test leads.

First Time Use. Plug the red and black
plugs into the plus (VQA) and common
jacks of the multimeter. Set the multimeter
to R X 10K. Set the Ohms-Range Expander

June-Jury, 1966

Chassis box
critical since there is no chance for feedback.

layout is optional. Wiring

5
+6 DIA.HOLE

(4ReQ)  Sipg

For some multimeters
(VOM’s) you'll need

pin tips on the leads
instead of the banana
plugs shown here,

Since some connections
are quite close together
it is best to use plastic
sleeving (spaghetti) on
the longer pigtail leads.

to Normal. Adjust the multimeter Ohms-
Adjust knob for a reading of zero ohms. Set
the Expander to X /00K. With a screwdriver,
set R4 so that the multimeter again reads
zero ohms (this adjusts the voltage to 67.5
volts and shouldn’t have to be touched again
unless the line voltage changes). Plug the
meter leads into the Expander, connect a
resistor, press the Read button, and read. ®

isn"t
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dial-a-ehm

resistance

substitution
| box

B As every electronic experimenter knows,
a good resistance substitution box is an in-
valuable aid—a timesaver in breadboard and
troubleshooting work. They range in price
from less than $6.00 on upward—depending
upon accuracy, number of resistance values
available, and their power capabilities.
There are three commonly used varieties,
each with different applications. The sim-
plest circuit is a selector switch (Fig. 1.)
which picks one of several different-value
resistors, usually #=10 or *20% tolerance
for quick substitution in radio and TV repair
work. These are inexpensive but have two
drawbacks; First only a limited number of
resistance values are possible leaving many
wide gaps and unless 1%, or better toler-
ance, resistors are used they are not too use-
ful when accurate substitution is required..
The second, and most commonly used
type, is the resistance decade box which con-
sists of several selector switches, with each
selector switch having 10 positions, with 9
resistors, see Fig. 2. For example, a 6-switch
decade would be capable of any resistance
value from 1 ohm to 999,999 ohms in incre-
ments of 1 ohm. Of course, this unit would
be rather expensive. Considering +1% re-
sistors at one dollar a piece it will cost (prices
vary, of course, with type, manufacturer and
power ratings) $54.00 plus selector switch,
etc. Another disadvantage is when several
resistors are added, the tolerance of the
larger may override the resistance of the
smaller. For example, assume the resistance
of 100,000 ohms is selected, the 1% value

of 100,000 is %1,000 so the 100 ohms is
insignificant.

The third type is more of a novelty but
merits attention. The circuit in Fig. 3 il-
lustrates a switching type decade in which
only 4 resistors are required per switch. The
disadvantage of this type are first, a more
expensive switch is required and again the
tolerances create a cumulative error over-
shadowing the smaller values and second if
one resistor should become damaged several
resistance valtes would be lost.

A New Approach. A simpler, and quite
precise method has been used by the author
for some time with excellent results. The
circuit in Fig. 4 shows simply two, ten-turn
potentiometers (pot) (with calibrated turn-
counting dials) used as independent substi-
tution resistors. Both are 3% accurate
with .25% linearity. With the turn-counting
dials, resolution is accurate to 1/1000 the
total value or .1 ohm for the 100-ohm pot
and 100 ohms for the 100K pot. This would
be equivalent to having a decade box with
7 selector switches and 63 precision resistors.

Using the Variable Decade. Connect the
variable decade in the circuit being worked
with and adjust the knob until the circuit is
functioning properly. Then read the cali-
brated dial. With the 100-ohm pot each
scale division is .1 ohm—each full turn is
10 ohms. The 100K dial reads 100 ohms for
each scale division—10K for each turn.

After reading the resistance indicated on
the dials refer to the Standard Value Table,
and select the standard value of the desired
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tolerance nearest the indicated resistance
reading and readjust the variable decade o
the standard value you intend using and
make certain the circuit still functions prop-
erly, if not perhaps a closer tolerance re-
sistor must be used.

As with any substitution box caution must
be observed to keep the current to a safe
value. Current should not exceed 200 milli-

O

Wlol~]o |Jeld Jw N ) —
%v &

'"TEN'S® DECADE

resistors and a single-gang
a decade.

“ONES" DECADE

Fig. 2. Nine
selector switch ore needed for

amperes in the 100-ohm pot and 200 micro-
amperes in the 100K pot if you use units
identical to those used here. Check the
specifications of your units carefully. Some
10-turn potentiometers have ratings of 12
watts—others are rated as 2, 3 and 5 watis.

Sometimes wattage, current and voltage
ratings conflict—tor example you may not
be able to get maximum wattage at maxi-
mum resistance without exceeding the volt-
age rating. Check all poientiomerer speci-
fications carefully. |

June-JuLy, 1966

100 a 100K é
o-— TEN- TURN TEN - TURN

POT POT %
o T
Fig. 1. Circuit of resistance substitutor.
Fig. 3. (top, right) Four resistors and a

2-gang switch form one resistance decade.
Fig. 4. (above) Potentiometer-type circuit.

Completed unit shows 10-turn ‘‘pots” in a
chassis box wired to S-way binding posts.

Standard Fixed Resistor Values

20% 10% 5% | 20% 10% 5%
0 10 10 3 3B B
1 36

12 12 39 39

13 43

15 15 15 | 41 41 4T
16 51

18 18 | 56 5

20 | 62

2 2 2 66 68 b8
24 75

21 27 g2 82

30 91

Higher standard values may be formed by adding
zeros up to 22 megohm
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Will we be made mincemeat from a pie in the sky?
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Destruction
from

~ Space

>

by K.C. Kirkbride

June-JuLy, 1966

HE MoOD of the city was happy and gay.

For the past week, holiday crowds had
swarmed into stores, buying food and small
luxuries and liquors, all the extras of holiday
time. Tailors worked nights to repair men’s
worn dress-up suits and housewives polished
shiny the one- or two-room apartments they
called their homes. Young girls and women
stood in line at hairdressing shops; while
others, not as particular or prosperous,
watched TV instructions on how to set their
own hair.

All through the city the streets were lined
with colored lights, and now the city’s people
who could not crowd their way into Red
Square lined the long cobbled reaches of
Gorky Street.

Four abreast, standing in a light, falling
snow, atop the balcony of Lenin’s tomb,
were: Marshall Rodion Y. Malinovsky,
Soviet Defense Minister, Raul Castro, Cuban
Defense Minister, Dmitri S. Polyansky, Dep-
uty Soviet Premier, First Secretary Leonid
1. Brezhov, and Khrushchev’s successor, the
present Premier, Aleksei N. Kosygin.

It's Holiday Time. To the people lining
the streets, this was a festive day, a few
hours let-up in a long working year. But
to the men atop the stone balcony, grim-
lipped, severe, the day had deeper, more
significant meaning. Now, they awaited the
parade that would mark the celebration of
the 48th anniversary of the Bolshevik seizure
of power in Russia.

Slowly, somberly, two-hundred-fifty pieces
of military hardware rolled over the old cob-
bled streets into the Square, past the saluting
men on the balcony, a military show meant
to impress and frighten peoples throughout
the world. But reporters at the scene said

the first part of the Russian “spectacular”
(Continued Overleaf)
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didn’t reveal any weapon they hadn’t seen
before.

The Ultimate. Then a stilled hush fell
over the crowd. Wide-eyed and awed, the
people watched four huge cumbersome olive-
dark monsters rumble down Gorky Street
into the Square. Even the sight of the men-
acing missiles sent eerie shivers through the
crowd. For before them rolled one of the
most ominous weapons man has ever de-
vised, a long-nosed, 115-foot mass killer that
could rain terror on distant cities, a killer
that could set whole continents aflame.

Tass, the Russian news agency, dubbed it
the longest rocket ever built in Russia, a
three-stage, liquid-fuel job, an “orbital mis-
sile whose warhead can deliver its blows
unexpectedly to the aggressor at the first,
or any other loop around the world.” Mos-
cow Radio added: “At the very end (of the
military show) came the orbital missiles—
their very size a striking testimony of their
colossal power.”

Warning. Only weeks before, military
correspondent Paul Roberts, reported in the
New York Journal that space circles buzzed
with stories the Soviet Union would soon
launch into orbit a vehicle of “staggering
nature and proportion.” Though when he
wrote his story, Roberts thought the fright-
ening weapon would be a mammoth space
station, in which Russian crew members in
a “shirt-sleeve” environment, could whisk
round the world in orbit, spying, scouting,
or dropping H-bombs at will over Western-
world cities.

Whether the Western world was in for
Soviet blackmail by space station or orbital
missile, the whole show of Soviet strength
echoed Khrushchev’'s words at the 1962
Geneva Disarmament talks when he warned
Russia had developed a missile that would
reach the United States from any angle of
approach over distances up to 20,000 miles,
turning our Early Warning System into a
real sharp, eager-beaver Maginot Line.

Reaction. The warning couldn’t have
been plainer if printed in 92 point Bodoni
type. But what was the reaction of the
threatened Western world?

Brigadier General Robert Scott (retired)
had already said: “We are moving into a
time of astro-power. We face a threat be-
yond imagination. What may come against
our beloved America will not be signalled by
one light from the North Church steeple, if
they come by land, and two, if they come
by sea. Never again. They will come through

space, and their light of warning will be the
blinding terror of the thermonuclear fire-
ball.”

Commander of the United States Air
Force Systems, General Bernard A. Schriever
added: “Since the Soviet manned orbital
flights in 1961, Soviet leaders have boasted
they could use their space technology to
build ‘global rockets’ or place 100 megaton
bombs in orbit.” The General warned the
Soviet objective is still world domination,
and “for the first time in history, the vast
expanse overhead has been penetrated by
vehicles we can neither identify nor inter-
cept.”

Civilians. But civilian-political reaction
differed from military. And somehow the
contrast left a foreboding feeling with people
who remembered. Hadnt military men
warned about Germany, Japan? Hadn't polit-
ical leaders then scoffed at Mein Kampf?
Hadn’t they pooh-pooh'd when military offi-
cers warned Mitsui Toyama, heading the
Black Dragon Society, was infiltrating the

Japanese army, navy, government. And his
favorite slogan was “We will attack the two
great natjons of the world.” Meaning then,
the United States and Great Britain. But
then, as now, political men went about their
peacetime business. How could Hitler, a
maniac, and Toyama, an idiot, start a war?

But, in the sixties, do our civilian-political
leaders follow the same path of tragic error
followed in the thirties? In the face of the
dread intimidation in Red Square, our Wash-
ington political leaders reacted with a fast
mental slap on the Russian leaders. They
reminded them tartly, but politely, it really
wouldn’t be cricket to start any old naughty
war in space. After all,-on October 16, 1963,
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hadn’t Russia signed a United Nations Agree-
ment that read:

“The General Assembly-solemnly calls on
all states: To refrain from placing in orbit
around the earth any objects carrying nuclear
weapons or any other kind of weapons of
mass destruction, installing such weapons on
celestial bodies, or stationing such weapons
in outer space in any manner.”

Clumsy. Three days after the orbital
rockets rumbled through Red Square, the
Associated Press carried a story saying our
authorities in Washington had considered
and rejected the idea of building an orbital
nuclear missile. The thing was clumsy, prob-
ably inaccurate and not quite up to the ef-
ficiency of our land-based and submarine-
launched weapons, the story said.

The men quoted in the story (anony-
mously) flicked the whole thing off the na-
tional lapel by adding that any old warhead
that started out in life on any such mission
from orbit probably wouldn’t make the grade
to within, say, 50 miles of target. Compared

to this, our missiles, and submarine Polaris
weapons boast an accuracy of one mile off
target.

Off Target. But is it possible the “author-
ities” referred to in the AP story were them-

selves off target? Noted physicist Ralph
Lapp reminds us ICBM bases are vuinerable
to enemy attack even though hidden in con-
crete fortifications underground. The Polaris,
though capable of long submerged cruises,
could be attacked if new technological meth-
ods were developed.

While an orbiting H-bomb has a “maxi-
mum of mobility and a minimum of vulner-
ability”” And American technicians are al-
ready aware coatings and paint jobs can

Junge-Jury, 1966

make a weapon almost invulnerable to
electronic detection. Even more foreboding
is the fact the orbital missile does not need
to hurl its bombs to the earth. It can deton-
ate a 150 megaton bomb 1n space, set a whole
continent aflame.

Space Weaponry. Probably hard to
grasp now by both civilian and political per-
son alike is the severity and startling innova-
tions of space weaponry. Germany’s rocket
pioneer Professor Germann Oberth proposed
some time ago, we develop a “giant mirror
in space (some sixty miles in diameter) that
could burn any enemy country on earth.”
Another reputable German scientist working
on photon (electromagnetic ray) power as
a source of propulsion, say if such power is
possible so is a “death ray,” a weapon that
would burn or melt targets. While our own
American scientists have already developed
a limited “death ray,” a laser ‘‘ray gun” that
can pierce through metal.

Pearl Harbor From Space. While these
weapons are still in the future (we hope!),
the orbital missile is admittedly existent, and
Western Air Force officers warn a Pearl
Harbor from space would microminiaturize
the 1941 version. Yet, in face of these warn-
ings and facts, in the face of the knowledge
the Russian space effort has been run from
the first by the Red Army, our national
policy in space remains committed to “peace-
ful uses.”

In his Journal story, Paul Roberts reported
our military men are “desperately concerned
at the strategic implications in space, believe
our “civilian” preoccupation with space
travel can hazard our national survival. For
the strongest obstacle the United States Air
Force has to overcome in its efforts to win
go-aheads for even limited efforts to aid
national security is the determined dedicated
policy of “peaceful purposes” in our space
program. Somewhere along the line, the
moon caught our eye, and we forgot about
survival.

Small Triumphs. True, the Air Force has
made small wins. The right to put up Midas,
was one. The satellite detective can scout
Russian missile bases, watch from high orbit,
give 28 minutes warning if a Soviet missile
sets out to attack United States cities. The
Midas’ infra-red electronic sensors track the
heat trail of missiles as they launch into
space.

The Air Force won the right to put up
Samos, too. Samos, an orbiting camera,

(Continued on page 115)
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by
Arnold
Marquis

‘The Voice
of an
American

Legend

A time, patience and magnetic recording miracle

O If Will Rogers had had his way, you
couldn’t hear any of his commentaries today.
He had little if any interest in recording. He
felt that what he had to say was so topical
there was no point in preserving it. Thanks
to electronics and the modern tape recorder,
you can hear his actual voice today, making
some of his best commentaries—even though
he died before tape recording came into its
own,

Will Rogers made a few professional ten-
inch discs, but these were made in the dead
silence of primitive studios with none of the
crowd reaction of his public appearances. No
organized etfort was ever made to record him
for posterity.

Those commentaries of his that were re-
corded at all were recorded incidentally.
Early recording buffs, sensing his impor-
tance, hauled cumbersome electronic equip-
ment to the places he was to speak and re-
corded his distinctive voice almost against his
will. He kidded the microphones and the
equipment; or ignored them altogether. ‘Yet,
thanks to those far-seeing buffs, his voice

Will Rogers
1879-1935

was often picked up at banquets, and in such
places as auditoriums, armories, race tracks
and theatres.

But when they tried to sell him the record-
ings they’d made, he kidded them out of it.
He never bought one. He was not even inter-
ested in hearing them. Yet those commen-
taries are some of the most important today.

His famous radio programs were recorded
for reference only, that is, for protection
should there be a lawsuit over something he
said. Of course there never was.

No effort was made to collect these record-
ings during his lifetime. But several years
after his death, his family began to gather
what recordings they could find, all on discs
of some kind scattered all over the country.
They found one here, one there, and since
there had been little interest in recording
what he said, there was no record of who
had these disc recordings. By word of mouth,
word of the quest filtered across the country,
and one lead led to another. Many people
who had recordings had long since forgotien
them, and had to be reminded.
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A little backstage horseplay on a
Hollywood movie lot relieves tensions.

Recordings were mouldering in neglect in
a hundred places, and a sad lot they were,
most of them. Most were covered with dust
and dirt. Many were cracked. Some were
completely broken. Most were scratched,
and pieces of the edges chipped off. Some
had obviously been dropped or had heavy
objects stored on top of them. Nearly all had
been mishandled and abused—particularly
those that had been sent to Will Rogers, as
these had been taken out of their parcels, and
neglected. Almost none (either those the
Rogers family had or those in the possession
of those who made them) had been protected
by jackets. Grime and grit ground into
them as they were piled, one upon the other,
unprotected, like cord-wood.

And because they were made of many
kinds of soft material, they were more than
ordiparily vulnerable. Some were on alumi-
num that had corroded. Others were on a
flexible material, similar to vellum, which
cracked, warped and tore or were on a sort
of coated cardboard which bent and broke.
All deteriorated from dampness or dryness.

June-JuLy, 1966

New Orleans reception was typical of
many impromptu recording sessions by buffs.

Will Rogers and friend in Hollywood pose.

While they were being gathered, one of
the radio networks took a mild interest in
them. But the network decided the discs were
hopeless. So, back into the Rogers’ vault in
Beverly Hills they went, and there they
stayed for more years, ignored and neglected.

I learned of the existence of the recordings
while, as a writer and producer, I was doing
a series of programs for the Rogers Commiit-
tee on Indian affairs. I was told that one of
the networks had rejected the material as
hopeless. But having had some previous ex-
perience with modern tape recording tech-
niques, T talked to a skilled technician,
Joseph Kay, with whom 1 had worked for
years at NBC. Together we went to the
Rogers vault and surveyed the dilapidated
recordings. We could see why they had been
rejected.

Kay devised a mechanism for flattening
the warped discs. Some of them had virtually
to be held together on the turntable to keep
them from disintegrating. Then Kay con-
cocted a solution to clean away the corro-
sion, dust and grime, before starting the long
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and tedious task of restoration. There were
so many mishaps, it seemed the recordings
could not be saved. But one thing was ob-
vious, it was now or never. If the recordings
got any older, they could never be dubbed,
recorded onto a new base. Indeed, some were
so far gone that in the very process of dub-
bing they crumbled to pieces.

We dubbed everything simultaneously on-
to two 30-ips master tapes. One of these was
placed immediately in the Rogers vault.
From the other master tape two acetate-base
discs were made—one for working purposes
the other one also went into the Rogers vault.

One by one the broken, scratched, gouged,
grimy recordings were dubbed to tape. A
secretary stood by to keep accurate notes on
each recording. She noted where the record-
ing had been made; what it was recorded on;
who had recorded it; who was on the pro-
gram besides Will Rogers; the nature of the
subject matter; the topics of the day he
covered; how long he talked; and any other
data we could include.

Rogers never talked long on any subject.
Sometimes he delivered just a line or two,
like, “Political campaigning is kinda like
fishing. You have to go where you can find
the fish, and then you have to have the right
bait.”

Or, “The morning after election people
don’t come around and say ‘Did you conduct
a clean and dignified campaign?” No sir.
They just come around and say, ‘Boy, did
you win? That's politics in a nutshell.”

Now the editing started. Aside from the
noise and the distortion introduced by the

Between takes of A Connecticut Yankee!
*l only know what | read in the papers.”

The late FDR was introduced by Rogers
during the 1932 Presidential Campaign.

worn, warped and corroded condition of
these original disc recordings, there was the
imperfection of the original sound pickup
itself. The recordings were full of extrane-
ous sounds, the reverberation of the hollow
convention halls, wind blowing, auto horns
squawking, locomotive whistles, and the
whining and moaning of inaccurate speeds.
Most of these ills could never be fixed on
discs. But many could be fixed on tape.

In editing (cutting, splicing the tapes),
there was the problem not only of matching
two different levels, but also of matching two
different backgrounds. Some of the extra-
neous sound were so over-powering that they
obliterated words, and sometimes whole sen-
tences, completely. But because we were
able to work with tape we were able to save
a great deal that would have been lost.

The most tiring task was taking out the
clicks from cracked records. Every single
click, numbering into the thousands, was
clipped out and the cut tape ends matched
up. Today there is not a single click in any
of the Rogers material.

One by one, as they were edited, the reels
were cleaned up, and equalized. Then they
were dubbed to 15 ips tapes, and typists
transcribed them to text. Since Will Rogers
ad libbed, there were no scripts to follow. So
the typists, working with head-phones, played
the tapes and typed every word, every fluff,
every grunt, chuckle and laugh.

When the task was done (it took ten
months) copies of these tapes were placed

(Continued on page 118)
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Neon-Lamp 5
Calculator

By Jack Brayton

Neon glow lamps provide the readout
for this desk-top calculator that can be
“programmed” to multiply, add and subtract.

12

B Pure fun to build; oure fun to operate,

that's the Neon-Lamp Calculator. Its magic-
like lamps fascinate not only the builder but
everybody else as well. And, if it's left about,
somebody is bound to turn the rotary
switches, then stare at the lamps which
appear to “bounce’ across the panel indicate-
ing the sums, differences or products of the
switch-selected numbers.

The Neon-Lamp Calculator can add, sub-
tract, or multiply any two numbers properly
set on the switches. It's an exciting, visual
aid for youngsters learning math tables or
as a Science Fair project. But most of all
it's just plain gadget-building fun.

How It Works. Be“ore we analyze the
circuit let's look at the basic addition, sub-
traction, and multipl cation functions. It's
here that the real secret of the Neon-Lamp
Calculator lies hidden.

The table shows all possible problem
combinations which can exist when any two
numbers from 1 through 9 are added, sub-
tracted, or multiplied. What the table
doesn’t show is the answers—these are 3 2
dependent on the functions being performed. ‘
However, it's important to note that the 2
numbers which make-up the problem are
identical for each function. To illustrate,
the numbers 7 and 4 can be added, sub-
tracted, or multiplied, but no matter what
we do with them, on=2 7 and one 4 input is
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NEON-LAMP CALCULATOR

still required. It’s only the answers which
are different.

The next thing to notice about the table is
that we’ve divided the inputs or number
combinations into 3 groups. In the first
group we have the combinations where the
first number is larger than the second num-
ber. The second group lists the problems
where both numbers are identical. And, in
the third group the first number is s/naller.

Of course, with addition or multiplication
the answers to both the problems in the first
and third groups are the same. [/t doesn’t
matter which number comes first. And, with
subtraction, the larger number always comes
first unless negative answers are desired.
Therefore, if we don’t want negative answers
we can eliminate the third group entirely and
specify that the larger number has to come
first. Thus. if the problem reads 1 X 6 we
would automaticaily change this to 6 X 1
before solving. And, it’s obvious that some
types of calculators could be greatly simpli-
fied by this arrangement because they would
have to handle only a little over half of the
input possibilities. This is true of the Neon-
Lamp Calculator and that is why we’ve de-
signed it so the larger number /has to be on Si.

About The Circuit. In the schematic dia-

Possible Problem Combinations

) . ~ Group1 )
S1_S2 | S1_S2 [ S1i_s2 | S S2
2 1 4 2 3 7 5
3 1 5 2 | 8 3 8 5
4 1 6 2 9 3 9 5
5 1 7 2 { 15 4 7 6
6 1 8 2 4 6 4 8 6
7 QP L LY 9 6
8 1 4 3 [ 8 4 8 7
9 1 5 3 9 4 9 7
3 2 | 6 316 5| 9 8
B Group 2
1 1 3 5 3] 7 7
2 2 4 4 6 8 8
- | 9 9
N _ Group 3 w
1 2 2 4 ] 7 5 7
1 3 2 5 3 8 5 8
1 4 2 6 3 9 5 9
1 ] 2 7 4 5 6 7
1 6 2 8 4 6 6 8
1 7 2 9 4 7 6 9
1 8 3 4 4 8 7 8
1 9 3 5 4 9 7 9
2 3 3 6 5 6 8 9

gram the AC-line voltage is applied to the
calculator circuitry through T1—an isolation
transformer which provides approximately
the same voltage at its secondary as is applied
across its primary. This transformer elim-
inates the shock hazard which would be
present if the line was connected directly.

The secondary voltage of T! is, of course,
present at the rotors of the switches (through
S3 and R1). R limits the lamp current.

Looking at the circuit, we can see that the
rotor of S| connects to the horizontal and
S2 to the vertical bus-wires. Thus, for any
combination of switch settings one horizontal
wire is connected to one side of T1 (through
R1) and one vertical wire is connected to
the other side. Thus, there's a 1 10-volt differ-
ence of potential berween the two wires.
And, where they cross, there’s a neon lamp.
This lamp, of course, lights. It's important to
note that only one lamp is connected to the
AC voltage for any switch setting.

A small filament transformer (6.3 volts, at
.6 amp is more than enough) can be used to
light up #47 pilot lamps if greater brilliance
is needed for visual-aid displays. Replace R1
with a 7 to 10 ohm resistor to prolong the
life of the pilot lamps if they are left burning
for long periods or install a momentary-
contact pushbutton. Connections can be
soldered right to the laimnp base—first solder
the bottom bus wire to the shell then solder
the top bus wire to the tip contact. You
won't damage the lamps if you are careful
and used tinned wire for all connections.

To illustrate, let’s assume switch S1 is set
at 7 and S2 at 4. Tracing the #4 (vertical)
wire and the #7 (horizontal) wire to where
they cross we find there’s a neon lamp
(marked with an asterisk (*) in the sche-
matic). This lamp lights—it’s the only lamp
connected to both of these wires. Therefore,
it’s the only one which can fire. Of course,
there are no lamps for settings where SI's
number is smaller than that of S2. This
would require 36 additional lamps and isn’t
necessary for the reasons stated earlier.

Since we now have a circuit which will
light a different lamp for each input-problem
combination all we have (0 do is mark the
lamps with the proper answers. But since
the answers for each of the functions (mul-
tiplication, addition, and subtraction) are dif-
ferent 3 sets of answers are required.

With the Neon-Lamp Calculator we ac-
complish this simply by using 3 interchange-
able front panels—one for each function.
The panels fit over the tips of the lamps and
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36" 45 = E.' b |
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.=.z|‘- ,,t&-""t. q‘ﬂ 5&"!‘:;54
(Aaam | |
8 n!.-.l"dﬁ 42 % 49 E
B Rl 2 Wiring of Caleul
vy &) T4 41\ &  Wiring of Calculator
(LARGER A LD Sl | "; s = js quite simple. The
5 i A WA ten lomps of Circuit =2
NUMBER) | e | v P
94 75-43 J_Qmi PP P S N I A are physically fitted
=R into the vacant triangle
,’.’ﬁr in the lower-right corner
. ; of Circuit #£1. 53 can
@ & B . bereplaced with a pushbutton
L2 2/ = oreliminated since the NC
- £  positions of S1 and 52 have
gm e “  the same effect. Fora
. » 9 much brighter display use
fag p?mﬂ'éé;? e— 6-volt pilot lamps—replace
ON-OFF SWITCH - ) T1 with 6.3-volt filament
S3 fi7wag ° transformer and eliminate
L 53, A
(SEE TEXT FOR  —==iTy trvag k1. 33 should b arementeny
ALTERNATE IIT"W-L contact pushbution to give
POSITION) long life to pilat lamps.
are‘supported by; but not ‘attached to; the I DIA. HOLE (4 REQ.) ps
V4 -inch threaded spacers which act as mount- @ 5 10 I5 20 25 16 12 8 4
ing studs. The panels are held only by their : "2 ; ;4 3.0 3’6 ; ; ';
weight and can be readily changed. e 6 ¢ o © o & » #
Although they are not separate circuits part 7 142 28 35 42 49 4 2
of the schematic diagram is labled “Circuit ; '; ,:4 3.2 e Eat
#1” and part “Circuit #2". The reason e ¢ © o o © o o o
for this is simply that the lamps do not fit on 3 182738 45 346 2 8
the panel in the triangle shape they form on
. . (o) MULTIPLICATION [
the schematic. They are mounted in a square
to conserve space. Therefore, physically,
we've placed Circuit #2 in the corner of Cir- o -
cuit # | where there are no lamps. § 1 8 3 08 176
Parts. Most of “the parts used in the 7 ; ; ;) |.| '.2 ; ; :
Neon-Lamp Calculator can be obtained from e ¢ o © o o 0 o o
any electronic supply house. However, the 8 9 10 I 12 B 14 4 3
[ J [ J [ J [ J L] e o [ J [ J
9 10 N 12 13 K 5 16 3
PARTS LIST FOR NEON-LAMP e & &6 & & o o o
CALCULATOR ¢ e 8 & E&8 T 8
R1—82,000-0chms, 1-watt resistor [o)
S1, S2—12-position, single-deck, non-shorting ° . ADDITION
rotary switch {Mallory 32112J) or equiv.)
§3—5.p.s.t. toggle switch
Tl—Power/lIsclation  transformer;  117-volt fo) [o)
primary, 105-volt secondary {Lafayette 33 R 4. 3 2 | 0 O ‘ 2 4
7502 or equiv.) 0 0 0 0 0 O 0
1—Aluminum cabinet {Bud AC1613 or equiv.) 2 : .3 3 : g 2 : %
2—Dial plates, 1-9 markings (Mallory 379 or
i) 6 5 4 3 2 I 0 O i
45—Neon lamps, type NE-2 D G
Perforated circuit board, 3?'42 by 6% -inches, z g 2 3 3 3 . g S
unclad (Lofayette 19 R 3606 or equiv.) 8 7 6 5 4 3 2 | 0
Misc.—Flea clips; machine screws; nuts; wash- e & o o O & o o o
ers; grommets {¥is inside diameter); hookup [o) SUBTRACTION [o)
wire; solder; etc.
Estimated cost: $14 Three identically-drilled front panels are
Estimated construction time: 7 hours numbered differently to give the correct
answers for the three Calculator functions.

JuNe-JuLy, 1966

51



52

NEON-LAMP CALCULATOR

perforated board, flea clips, and isolation
transformer are Lafayette items and can be
obtained from them. The perforated board
is a stock size (3242 x 634 inches) and only
one edge has to be cut. The three inter-
changeable panels can be made from alumi-
num, pressed board, phenolic, etc.

Construction. The first step in building
a Neon-Lamp Calculator is laying out and
cutting the perforated board. The holes at
the line junctions are neon lamp centers.

Now, cut the three interchangeable panels
to an identical size. Then take a sheet of
paper (same size) and tape it to the back
of the board. Using a sharp pencil, mark
both the mounting and lamp hole centers on
thé paper. Transfer the paper to the cabinet,
square it, and center punch all of the holes.
Then tape the paper to each of the panels but
mark only the 4 corner-mounting holes.
Make a scratch (in approximately the same
location) on the back of each panel. Later,
this mark will tell you which way they were
drilled (the holes may match in one¢ position
but not in the other).

Drillipg. The easiest way to make sure
all of the lamp holes match is to drill the
initial center holes at the same time. This can
be accomplished in the following manner.

First—using a %4-inch (.1406) bit drill the
4 corner mounting holes in the perforated
board; cabinet top; and each panel. These
should be drilled separately. Next take a
piece of scrap wood and cut it to about the

Phenolic perforated board
layout shows jumpers used to
connect Circuit #£ 1 to the
corresponding bus bars

of Circuit # 2. This layout
condenses the circuit without
making wiring difficult.
Leads to selector-switch
terminals are numbered for
their knob and dial-plate
position on front panel.

REMOVABLE % THREADED SPACERS
PANEL (4 REQ )

St s2
LARGER NUMBER SMALLER NUMBER

It's a simple matter to lift off the panel and
drop a new one in place to subtract, add.

same size as the panels. The 3 panels and
circuit board are attached to the cabinet and
the wood is used as backing. The perforated
board should be on rop of the cabinet with
the markings facing out and the 3 panels
should be wunderneath with their backs
(marked earlier) facing down. 6-32 machine
screws or wood screws in the mounfing holes
will hold the pieces firmly. Be certain the
panel marks are in the same position and
that the board holes rnarch those center
punched on the cabinet earlier, then drill the

lamp holes using a %s-inch bir.
Remove the 3 panels and replace the
(Continued on page 91)

JUMPERS
THRU #4

CIRCUIT
/— #1

#1

TO St
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LAFAYETTE MODEL HA-520
Dual-Band VHF
FM Communications Receiver

g
-

W ol

o

B In the past, the wide frequency ratio be-
tween the 30-50 mc. and 152-174 mc. “utili-
ty” (“public service™) bands was too great
for single receiver coverage, and the SWL
interested in getting full coverage had to pur-
chase two receivers. Since the assignments
to these bands overlap—for example, the
New York City Police uses the high band
while their next door neighbors in Nassau
County uses low band—the SWL with one
receiver missed half the fun.

Yet the only difference between high and
low band receivers is the front end; the SWL
with two receivers has paid for an extra IF
strip, audio amplifier, spcaker, power supply
and cabinet which he doesn’t need.

Lafayette Radio's HA-520 Dual-Band
VHF Communications Receiver does what
should have been done years ago, it resolves
the rwo-of-everything problem by doing the
obvious thing—it combines two front ends
in a single receiver at a substantial savings
to the user. As example, two separate re-
ceivers, one for the high band and one for
the low, would cost nearly $120, yet the
HA-520, which is essentially identical to the
two separate receivers costs but $89.95—a
savings of $30.

How It's Done. To obtain maximum per-
formance on the high band the front ends
are completely separate-—not bandswitched
in the sense that only coils arc changed; and
each has its own separate antenna input.
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While a single antenna could be connected
to both front ends, separate terminals are
provided for each band allowing connection
of antennas individually tuned for each
band. Each antenna connects directly to its
own front end—there is no antenna switch-
ing. Only the relatively low frequency out-
put of the high and low band mixers—10.7
mc.—is switched. The mixers feed a three
stage IF amplifier, one of which is a limiter,
and on into a ratio detector. No AM de-
tector is provided, the HA-520 is FM only.

Test Results. The circuit line-up of one
stage of single tuned RF and three stages of
IF amplification results in rather good per-
formance—particularly when the less than
$100 price is considered. While the receiver
is rated for a 3 uv. sensitivity we found it
applied to the low band; the high band was
about 8 uv., still a respectable figure. Selec-
tivity is notably good, as attested by freedom
from adjacent channel interference on the
low end of the high band, which is as packed
with signals in the New York City area as the
I l-meter CB band.

Audio quality is excellent, a very crisp
sound with very low distortion. Of unusual
interest is the fact that even with the volume
control wide-open on strong signals there was
no tendency for the speaker's vibrations to
cause microphonic howling.

The squelch is neither good nor bad—ac-
tually, we've seen better. The squelch circuit
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HIGH=- BAND

FRONT END SHOCK -
LOW - BAND — MOUNTED
FRONT- END k SPEAKER

Shock-mounting for
dual front-ends and
speaker reduce the
possibility of
mechanical feedback
causing the audio

to howl when set

for high volume.

uses the negative voltage developed by the
limiter IF amplifier to release the first audio
amplifier. Obviously, if the received signal is
not strong enough to develop grid voltage
on the limiter there will be no squeich re-
lease. Under low atmospheric noise condi-
tions the squelch released about 6 db above
the minimum usable signal strength. In prac-
tical terms, this means the “utility band
DX’er” must turn the squelch off in order
to hear signals coming in just over the noise
level. In normal communications use no one
is going to bother with signals that weak and
the squelch is adequate. Notably, the re-
ceiver’s noise limiting is good and we did
not experience false tripping of the squelch
by ignition and atmospheric noises.

The HA-520’s overall construction ap-
pears to be rugged, and we estimate that
even severe handling or bouncing will not
adversely affect performance.

Special DX’ers Note. While the HA-520
has separate antenna terminals for each front
end the internal wiring lends itself to single
antenna operation. The bandswitch, which
selects the appropriate front end, also discon-

Block diagram |
shows the switching
of antenna and IF
amplifier for
dual-band reception.

nects the antenna not in use. Therefore, if
the two antenna inputs are shorted together
and a single antenna is used at no time will
one front end connection load down the
other. While the instruction manual does
not cover this point we feel it was the circuit
designer’s original intention to permit a single
wire to serve as an antenna for both bands.
We tried it out and it works just fine.
Though, of course, optimum reception is ob-
tained from separate, outdoor, tuned anten-
nas.

Allowing for its rather good overall per-
formance, good frequency stability after a
short warm-up and ruggedized construction
we feel the HA-520 is useful not only for the
hobbyist and SWL but for professional com-
munications use, such as by volunteer fire
departments and “newshawks” (with an AC
inverter it will work great in a car).

While the HA-520 is priced at $89.95 and
a dual band antenna is an additional $19.95,
they are available as a “package deal” for
$99.95. For additional information write to
Department KCP, Lafayette Radio, 111 Jeri-

cho Tpk., Syosset, N. Y. 11791. L1
—————— 1
HIGHBAND | u !
(152~ 174 MC)
FRONT END L
AT EAD _J IFAMP  AFAMP  SPKR
(30-50MC)
FRONT END
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B We'll give you a guarantee: Use our
Photo-Trol to balance the lighting for your
home movies, family stills, or portraits, and
your results can be as good as Hollywood or
the local pro. If not, tear off the top of your
local newsstand dealer and throw it into a
mailbox.

Seriously, the secret to good pictures is in
the lighting, and as any pro will tell you, good
lighting can compensate for virtually any de-
fect; it can even change a sow's ear into a
silk purse (contrary to what they teach in
school). But while the pros have almost un-
limited lighting controls most amateurs are
relegated, even by the so-called lighting man-
uals, to pushing a few photofloods around the
room and hoping for the best.

But really fine lighting is obtained by bal-
ancing the lights, not by pushing them up,
down and sideways. And right now, the only
device available to the amateur photographer
which can balance photo lights is our Photo-
Trol, which can adjust photographic flood
lights (or any other incandescent light for
that matter) from a dim glow to full bril-
liance. In addition, since the Photo-Trol
turns on the lights with reduced power, you
can get up to six times the normal life from
each set of floods.

Why Photo-Trol Is Better. While the
Photo-Trol uses an SCR (silicon controlled
rectifier) it is unlike the other so-called light-
ing controls which are really motor speed
controls. Motor speed controls are half wave
devices, they can only vary the lighting from
zero to about 70 percent of maximum bril-
liance. To get full brilliance the motor con-
trol must have a separate switch which by-
passes the control and applies full power to
the lamps. Further, the adjustment range of
the motor speed controls is very narrow and
a very slight adjustment of the knob makes
the light jump from minimum to maximum
almost instantly; not to forget of course that
motor controls cause the lamps to pulsate
when set to very low light levels.

On the other hand the Photo-Trol uses a
full wave SCR (called a Triac) which allows
the light to be adjusted smoothly over the
entire control range from a dim, barely dis-
cernible glow, to maximum brilliance, with
no sudden switching jump from 70 percent
to full brilliance.

The unit shown will handle two circuits,
as most amateur photographers desire con-
trol over only two lights. However, you may
place more than one light on each circuit or
use a larger cabinet and build in three or
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PHOTO-
TROL

The Shutterbug’'s Variac

By
Herb Friedman
W2ZLF/KBI9457

The right balance of
light and shadow is the
secret of any great work
of art; it's also the secret
of excellent photography

®
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PHOTO-
TROL

Potentiometers R2 and R4
contain integral switches
S1 and $2. Rotate the pots
until the switches click on;
at this point, lamps will be
about 50-percent bril-
liance. Then the pots can
be rotated to give full
brilliance or soft glow.

) F1 (1 F2 X2
n‘ R1 c2 R3 m
” = {
§ o B s ©
) - - 4
\!\t ] . ‘
. )
E - < ¥ J
/ ] J;»
S =)
D1 [ D2 'I X1
R2 R4 SCR2

more circuits. With the components specified
each circuit will carry a maximum of 6 am-
peres or 700 watts. Up to 1200 watts can
be carried by each circuit if type SC46B
Triacs are substituted for specified SC41Bs.
Construction. The Photo-Trol is built on
the main section of an aluminum chassis box
approximately 2% x3 x 5% inches. The
specified SCR’s do not have a mounting lug
nor do they require a separate heat sink; they
are epoxy cemented directly to the cabinet—
the cabinet provides the heat sink. First, drill
the cabinet for all the major components.
Temporarily mount the potentiometers, fuse
holders and sockets and then mark the posi-
tions for the SCR’s; position the SCR’s so
they are not too close to other major com-
ponents—then remove the components.
Mount the SCR’s in the following manner.
Place a very thin piece of tape such as cello-
phane tape or the plastic electrical tape on
the cabinet—the tape should be no larger

As shown above left, the chassis box com-
fortably houses all components of the Photo-
Trol. At the right, epoxy cement is being
applied to SCR1; when cement hardens, mount
major components. As shown below, the unit
can be easily mounted right on your tripod.

RaD10-TV EXPERIMENTER



D2

A2

than the base of the SCR; it is only an in-
sulator. Apply a liberal quantity of two-tube
or hot epoxy cement to the SCR base and
place the SCR over the tape. Using a tooth-
pick, or similar item, pack epoxy all around
the base of the SCR at the chassis junction.
When the epoxy hardens the SCR will be
insulated from and bonded to the cabinet—
with the cabinet being the heat sink. Then
mount the major components.

The SCR case itself is the second anode
(A2) connection. Thoroughly clean a small
section of the case, preferably with sand-
paper, and using a soldering iron rated 100
watts or less, tin the SCR. If possible, use
a very thin or low temperature solder. Make
the connection fast; avoid applying heat for
an extended period to the SCR. When in-
stalling D1 use a heat sink on the leads.

Fuses Fl and F2 should be rated no higher
than the maximum SCR rating; 6 amps for
the specified type (SC41B), 10 amps for the
optional type (SC46B). Use standard 3AG
fuses, not slo-blow. Miniature glass circuit
breakers can be used if they're fast-acting.

The 3-prong power input, Pl, is just a
convenience, a power cord connected direct-
ly can be used. However, regardless of the
power connection the leads should be #16
minimum, not #18 zip cord. Similarly, all
leads connecting to the Triac's anode “cath-
ode” (actually the first anode, Al) should
be at least # 16 or heavier.

Using the Photo-Trol. Connect the power
to P1 and the photofloods to X1 and X2. Ro-
tate either R2 or R4 just past the point where
the power switch clicks in. Keep advancing

JUNE-JULY, 1966

1 {(Amphenol 61-M or equiv.)

SCR1
SC41B

¢ Al Schematic diagram of the
Photo-Trol shows the double
circuit—section 1 and section
A2 2—for control of two sets
(CASE) of lights. Each section is rated
TETR'AC at 6 amperes or 700 watts.
RMINAL Details for i 5 h
DIAGRAM etails for increasing the

power capacity are given in
text. Use of plug P1 on the
chassis box allows the box

to be mounted on your tripod
with no permanently attached
external power cables to

get in your way.

SCR2
S§C418

PARTS LIST
Cl, C2—.1-mf,, 200-VDC mylor paper cao-
pacitor {or equiv.)
D1, D2—Diac type ST2 {GE)
F1, F2—6-amp., 3AG-size fuse {See text)
P1—AC 3-wire plug for retainer-ring mounting

R1, R3—4,700-0hm, V,-watt resistor

R2, R4—250,000-ohm linear potentiometer
with s.p.d.t. switch

$1, 52—S.p.d.t. switch, part of potentiometers
R2, R4

SCR1, SCR2—Triac Type SC41B, 6 amps., (GE)
(See text)

1—Aluminum chassis box, 2% x 3 x 5V
inches {Bud 2106A or equiv.)

Misc.—Fuse holders (2), epoxy cement, line
cord, # 16 wire, solder, hardware, etc.

Estimated cost: $18.00
Estimated construction time: 2 hours (not in-
cluding epoxy curing time)

the control until the lamp suddenly goes on—

the lamp-on point is at about 50 percent bril-
liance. Once the lamp is on R2 or R4 can
be backed-off, reducing the brilliance to a
dull glow, or full-off; or, the control can be
advanced until the lamp is full on. In short,
the controls have a “backlash” in that the
lamp must go on first at about 50 percent
brilliance before it can be dimmed to a glow.

There are no precautions necessary in the
Photo-Trol’s operation. The lamps can be
controlled at light level or “snapped open”
to full brilliance instantly. A singing sound
from either the Triacs or lamps is normal
(caused by the current pulses at reduced
light level) and should not be a cause for
concern. Now get out there, tiger, and snap
away with the ol’' Brownie like the Pros. B
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alk

By Walt Miller

#] see Ed Chambers is back!’”’

o, so much for Nevada,
Let’s check the demand for
pearl-handled putty

knives inldaho.”

58

1#you’ll never guess how | found the
solution to that problem.”

#1¢'s almost humanl’’’
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FREE
CATALOG.

250 “Do-It-Yourself”
Electronic Kits At
Up To 50% Savings

WHY BUILD HEATHKIT ELECTRONICS? A desire
for top-quality products at 50% savings, to be sure. But
it goes beyond that. The reason people choose Heathkit
is pride. Not just the pride of owning something new, but
something a bit better that you have created yourself!
From watching your Heathkit grow and take shape from
your own efforts. It's a labor of love and a lot of fun. The
large pictorial diagrams and simple, step-by-step instruc-
tions make it easy. And when you finish and turn it on
you'll know that unique self-satisfaction that comes with
“do-it-yourself.” You will have joined the millions of peo-
ple, from ages 11 to 79, people with no special electronic
skills or knowledge, who successfully build Heathkits.
People like you! Give it a try. Your FREE Heathkit
catalog is waiting for you now,

NEW Low Price On Heathkit
21” Color TV . .. Only $375.00

NEW Transistor FM Stereo
Tuner That Assembles In 6
Hours Or Less . . . Only $49.95

NEW Low Prices On
Many Heathkit Stereo/Hi-Fi
Components

NEW peluxe Shortwave
Radio . , . Only $84.95

NEW 23-Channel, 5-watt
All-Transistor CB Transceiver..,
Only $89.95

MAIL
COUPON
FOR YOUR

*

HEATH COMPANY, Dept. I3 @

Benton Harbor, Michigan 49022

{7 Please send FREE 1966 Heathkit Catalog

KIT 1966

Catalog - 610,80

HEATH

KN

over
%0
y  eeCtionc kits-

world’s targest selechion

World's Largest Selection Of Electronic Kits

See The Vast Selection Of Portable And Table

Model AM, FM and Shortwave Radios

See The Famous Heathkit/Thomas Transistor

Electronic Organs

See A Complete Selection Of Home & Hobby

Items . . . Intercoms, Garage Door Opener, Auto-

motive Kits, Tools, Color TV Sets

See All Heathkit Stereo/Hi-Fi. Components . . .

Tuners, Amplifiers, Speakers, Turntables, Car-

tridges, Furniture

See The Full Complement Of Heath Marine

Electronics

See The Complete Line Of Citizen's Band Radio

Gear...Transceivers, Walkie-Talkies, Accessories

See The Wide Selection Of Heath Educational

Kits For Home Or Classroom Study

(S;ee The World's Largest Line Of Amateur Radio
ear

See The Full Line Of Heathkit Lab & Test Instru-

ments For Home Workshop, Industrial & Educa-

tiona! Use

E Name e
FR E Address
CO PY City State. Zip
Prices & specifications subject to change without notice. CL-le—l
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JOIN A RADIO CLUB

By Tom Kneite

Don't be a loner—tie up with

00 Want to get the most from your hobby?
If you're a Ham operator, join the American
Radio Relay League. If you're a racing fan,
join the Sports Car Club of America. If
you're interested in DX’ing, join a DX club
—any one of the many such clubs which
happens to suit your particular DX appetite.

You mean, you never heard of DX clubs?
Shame on you, no self-respecting listener
would dare touch his tuning capacitor unless
he was affiliated with one or two DX clubs.

These clubs publish detailed bulletins and
newsletters for their members—some are as
thick as S0 pages per month! Typical con-
tents of a club bulletin include reception re-
ports from members, data on new stations,
QSL information, lists of members who wish
to swap QSL cards or recording tapes, and
shack descriptions.

The main problem in joining a DX club
is getting a hold on one which is here to
stay—oh yes, they have been known to come
and go from time to time. Some clubs start
up with a really great burst of enthusiasm
and are little more than a memory by the
third edition of their monthly bulletin. Other
clubs do really well until the one or two
fellows who turn out the newspaper tire of
their work and can't find a replacement edi-

To__

My age is:
receiving equipment:

cause of good DX'ing.

RADIO-TV EXPERIMENTER
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SHIP APPLICATION

Please enroll me in your organization. | am an active DX enthusiast.
My interest lies primarily in the following aspects of DX.
| have been DX'ing since:

If | am accepted for membership, | will endeavor io make ever-y effort to further tlre

Signed: . _ — = __
Name: ___ — =

| am enclosing $ _ dues.

(Please use check or money order) ~ Address: —
City e —

State: _

1, Master SWLl'er

a short-wave listening fraternity!

tor. Elections kill some clubs, lack of new
members kill others.

We have screcned through a number of
clubs and came up with a summary of the
current crop of clubs—the ones which seem
to be making the grade on a rather perma-
nent basis (one of these clubs has been going
strong since 1927). In addition to the listing,
we are presenting a “universal” membership
application which may be used when con-
tacting any of these clubs; just complete the
form and send it in with your first year’s
dues.

If you aren’t certain which club is the one
for you, just about all of these clubs will
send you a sample copy of their current
newspaper, all they ask is that you send along
some postage (about 25¢). They are all
nonprofit groups and try hard to scrape
through “in the black” at the end of the year.

When writing, please be certain to men-
tion Rapio-TV EXPERIMENTER. ~

American SWL Club, % Gerry Klinck,
223 Potters Road, Buffalo, N.Y. 14220. Dues
are $3 per year in this well established DX
club. They publish a 30-page bulletin each
month which covers all phases of DX’ing.
The club has a large number of awards

(Continued on page 116)

IO VMU0 A

Club

I have the following
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THE
ELECTRONIC

DIAL-LOCK

by

Homer L. Davidson

Your finger is the key to this lock. Just memorize a few
numbers—twirl the dial—press a button—and you're in!

8 You don’t need a key for this lock. To
open it just dial a few numbers. It's as
easy as dialing your telephone. In fact the
Electronic Dial-Lock is built around two
telephone components. One is a telephone
dial mechanism, just like the one on the
telephone that you use to dial your party.
The other telephone component is a 2-cir-
cuit, 44-position stepping relay.

The Circuit. The Electronic Dial-Lock is
very simple to operate. Just flip a switch
and dial a few numbers. Pesto, like magic,
the door latch buzzes and the door is
unlocked.

The stepping relay will select the correct
contact position while you are twirling the
telephone-dial assembly. For instance, dial
seven, and the stepping relay steps off seven
contact points.

June-JuLy, 1966

A 12-volt pc power supply must be con-
structed for the stepping relay. The Ac volt-
age from a 12-volt filament transformer is
rectified by a 2-ampere silicon diode (a 6-volt
filament transformer and a voltage-doubler
rectifier can also be used—Editor). The pc
output is filtered with a 1000-mf electrolytic
capacitor. The rectified pc output is 20
volts without a load. When the solenoid
load of K1 is connected across the power
supply (when the switch contacts of the dial
mechanism close) the voltage goes down to
15 volts.

A latching relay (K2) was inserted into
the circuit to make the stepping relay (K1)
pick out two numbers, instead of just one,
as it goes through the 88 contacts (instead
of just 44). The latching relay cuts down
the possibility of anyone finding the com-
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THE ELECTRONIC
DIAL-LOCK

A AT L T

wame i

Simplified version of the lock is mounted
in partition along side of workshop door.

bination just by chance since two definite
numbers must be dialed to unlock the door.
Of course, the latching relay can be elim-
inated to reduce the construction cost—and
the numbers to be dialed will be reduced to
only 44.

With the latching relay in the circuit the
problems of finding the “lucky” numbers are
doubled. Of course most locks can be
“picked” by the professionals. Yet, for
limited-access use the Electronic Dial-Lock
will serve to keep out “honest” people. The
lock is not fool-proof since the combination
can be found by triggering the stepping re-
lay one step at a time. To prevent this a
push-button (S4) was added along with the
alarm bell.

All the contacts in Row 4 are wired to-
gether except the one which is connected to

HOOK DIAL ASSEMBLY
CONNECTIONS TO 1-4
GOVERNOR 1

Rearview of dial shows the few components
that make up this pulsing-switch assembly.

the poor LATCH (through S4). If the wrong
contact is selected by the wiper arm for Row
4 the alarm bell will ring when the push-
button is pressed. If the correct contact has
been dialed the poorR LATCH will buzz and
the door may be opened.

Actually several latching relays can be
connected into the circuit—each one being
energized by a particular contact on the
stepping relay. You can even increase the
number of usable contacts by connecting
the coil of one latching relay through the
contacts of another latching relay. For ex-
ample, by using these latching relays you can
increase the effective number of contacts to
almost three times 88. In the alternate latch-
ing-relay circuit, dialing 40 pulses closes K2;
dialing 78 more pulses—back to contact 30—
closes K3; dialing 76 more pulses closes K4
and 65 more pulses brings you to contact 83
completing the circuit through pushbutton
S4. Of course dialing almost 260 pulses will

K1 ROW 3 Ki ROW 1
CONTACT 30 CONTACT 18 K1
ROW 4
: j : & CONTACT 83
T0 St ey 1A — o] N »s4
OPERATE , ! i
i Al T0 §1 TO 81
] = {LaTCHING ~ |LATCHING !
RELAY RELAY
e

K1
ROW 2
CONTACT 40

This alternate latching-relay circuit can be carried out still further by adding even more
relays. Complex contact combinations can be made with just a little time for experimenting.

RADI0-TV EXPERIMENTER
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~
Complete circuit of an Electronic Door-lock system with a tamper-alarm circuit S~
included. The convenience of 52 will be appreciated only in a large workshop. M

take some time dialing to hit the number
just by chance. Anyhow, you can see how
extra latching relays can increase the security.

Large-value capacitors across 6-volt DC
latching-relay coils with series dropping
resistors to the 12-volt bC supply will prevent,
the latching relays from pulling in rapidly
and a very definite pause must be made at
each number before the relay will pull in.
The dropping resistor should drop 6 volts—
the capacitance of the electrolytic across the
6-volt relay coil will determine the length of
time you must pause at the number dialed
before the latching relay will pull in.

Other circuit components are a START
light, START/OPERATE switch and the mag-
netic door latch. The START light only comes
on when the starting switch is in either the
START or OPERATE positions and the row 1
wiper arm is on contact 1. The magnetic

door latch will energize only when the latch-
ing relay(s) are energized and the wiper arm
for Row 4 is on the proper contact when
pushbutton $4 is pressed-——the alarm bell will
sound if the wiper arm is on any of the other
contacts.

Operation. To unlock the door a combi-
nation of numbers are dialed. The stepping
relay will follow the pulses from the con-
tacts of the dial assembly. The two wiper
blades of the stepping relay sweep through
the 88 contacts of the four rows. To one con-
tact in ROw 2 we have connected a latching
relay that pulls in when this contact is made
and is “latched” by its own holding contacts
which keep the coil energized until the fourth
row wiper arm can make contact (or the
START/OPERATE switch is set to the OFF or
START positions). In rRow 4 you wire one
contact to the magnetic door-latch circuit.

A

C1—1000-mf., 16-volt electrolytic capacitor
{Generai Electric XC1-26; Lafayette 34R5517
or equiv.)

D1—2-ampere, 50-volt prv silicon diode (La-
fayette 19R5007, or equiv.}

11—Pilot lamp, type 47

12—Bell, 12-volt

K1—Stepping relay, 2-circuit, 44 contact (Olson
SW327 or equiv.)

K2—-Latching relay, d.p.d.t. 12-volts, 60-cycle
AC (Potter-Brumfleld KA11AY; Guardian,
200-12A coll, 200-2 contacts or equiv.)

K3—Door latch, magnetic 6-8 volts, 60 cycle AC

PARTS llS'l' FOR ELECTRONIC DIAL-LOCK

$1—D.p.d.t. toggle switch {(center OFF) (La-
fayette 99R6148 or equiv.)

$2-—S$.p.s.t. pushbutton (remote door open)
single door-bell button

$3—Dial assembly (Olson Electronics PH41 or
equiv.}

$4—D.p.s.t. pushbutton (Mallory 1014 or equiv.}

T1—12-6-volts centertapped 2-ampere fllament
transformer (Lafayette 33R8119 or equiv.)

Estimated construction cost: $25.00
Estimated construction time: 5 hours
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THE ELECTRONIC
DIAL-LOCK

i

Above, thumb points to adjusting screw—it
lengthens or shortens stroke of stepping re-
lay action should K1 miss a step or two.
Rearview of Electronic Dial-Lock {right} shows
the locations of major components. The
power supply is built as a separate unit.

The door latch is energized and lets the
door open when the wiper contact lands on
the correctly dialed number.

To start the operation of the basic Elec-
tronic Dial-Lock, flip S1 to the START posi-
tion. Now dial | again and again until the
START light comes on. The wiper arm is now
on the START contact in Row 1. To get the
wiper arm to go through the first row of con-
tacts the numbers. dialed must equal the
remaining number of contacts in that row.
Since the first contact in ROW | is the START
contact dialing 22 pulses will bring the wiper
arm to the first contact in ROW 2.

Let’s use 778 as the first three numbers
(we could use 944, 679 or any other three
numbers that add up to 22). Now before the
latching relay (K2) can be energized through
its contact in Row 2, we’ll have to dial a
couple more numbers. Let’s dial 9. This
number plus the next number dialed will
bring the stepping relay wiper to the latching
relay connection and the latching-relay con-
tacts will close.

For example, assume that we have placed
the latching-relay connection on contact
number 19 in Row 2. This is the fourth
contact from the end of rotation.

The latching relay connections can be
placed anywhere on Row 2. But it is best to
keep the connection toward the end of the
row so that more numbers will need to be
dialed before the relay energizes. This also
adds to the dial-switching confusion for any-
one trying to open the lock without know-
ing the correct numbers.

Dial 9 again and the stepping relay stops
at terminal 19 of Row 2. Up to now we have

dialed 778-99 for a total of 40 contacts after
the START contact in ROW |; the wiper arm is
on the latching-relay contact.

There are no connections to the contacts
on ROW 3 so we can go through most of this
row rather quickly by dialing 0 twice—
actually 20 pulses and 20 contacts on the
stepping relay.

After dialing 778-9900 we are near the
end of rRow 3, but if we don’t want to dial
two more numbers we must keep the hookup
point in front of contact 5 on ROW 4. Let’s
put the door latch connection to contact
number 4. Now, just dial 9, press S4, the
latch buzzes and the door can be opened.

If the stepping-relay wiper arm goes be-
yond contact 4 the magnetic door latch would
click or give a quick buzz as the wiping con-
tact goes by if pushbutton S4 wasn’t in the
cireuit.

You must find the correct combination of
numbers so the stepping relay will stop at
the right contact—not one for the alarm bell.
You may want to use your own telephone
number, but to get past the sum of 60 pulses
you may have to add a number or two. In
our number 778-99009 we have a total of
69 pulses to step the relay K1.

Fewer Numbers. To make the lock
quicker to open you can leave out the added
safety of the latching relay. Not only will
this bring the cost of the project down it will
make the combination of numbers to open
the lock easier. If you leave out the latching
relay (K2) place the connection to the
magnetic door latch to the contact where the
relay should be connected. You can place
the magnetic door latch on any connection

Rap10-TV EXPERIMENTER



on ROow 2 but it is best to use a connection
near the end of Row 2 for the added protec-
tion more numbers give.

When the circuit is completed to the mag-
netic door latch the latch will buzz—and
continue to do so until S1 is thrown to the
START gr OFF positions if you do not use
pushbutton S4. When you want to lock the
door again you must dial a number to get the
wiper arm off the door latch contact.

Most hardware and electrical supply
houses stock, or can order, the magnetic
(electric) door latch—particularly those in
areas that have many apartment buildings.

Minor Adjustments. Before the stepping
relay is mounted on the panel a few minor
changes should be made. Unless you want to
include an automatic reset circuit remove the
contact leaves at the bottom of the stepping
relay assembly. They are not included in
this circuit and are removed so they will not
hamper the stepping action of KI.

Since these relays are not new some have
connections soldered to them already. Some-
times these can be used for the alarm bell
circuit connections—it won’t matter if you
interchange the rows of contacts (1 and 2 for
3 and 4) if they happen to be wired already.

If the stepping relay misses a step now
and then you can adjust the stop point slight-
ly as shown in the photograph.

The contact points on the latching relay(s)
may have to be closer spaced. (Leave well
enough alone if possible. The contacts can
be cleaned with a strip of writing paper—
just draw it lightly through the contacts
several times.) But if you become really
desperate and want to take the chance you
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Make all your tests before
installing Dial-Lock in
partition. You can use
lamps in place of the
alarm bell and electric
door latch for testing.
Schematic diagram of the
power supply (below)
shows how various voltages
are taken from unit with a
common ground terminal.

—p
T
' D1 .
LS » 12.6VAC
—nrE
c1
N l'
T 63vAC

can use a pair of long-nosed pliers and bend
the moveable center contacts downward.
They should not touch—just be close enough
to make good contact when the coil is ener-
gized. But before you start make real sure
that the contacts are clean.

Constiuction. The Electronic Dial-Lock
may be built on two chassis and located inside
the locked room while the dial assembly is
mounted in its own chassis box near the door.
The dial-lock as shown here was mounted on
one chassis with a panel. The major parts,
except the magnetic door latch are placed
on the front panel while the power supply is
wired in the chassis and mounted as an
assembly.

Cut the panel to 8%z by |0-inches—use
hardboard, aluminum or steel depending on
how *secure” you want your dial lock to be.
Drill all holes before finishing the front of
the panel. The stepping relay mounts to the
left and the telephone dial assembly at the
top center of the panel. A 2'-inch hole
(drilled, punched or cut with a circle cutter)
is needed for the dial assembly so it will lay
flat against the front panel. After all the
holes are drilled clean the panel thoroughly
for painting. Two or three thinly-sprayed
coats are better than one heavy coat but let

67



THE ELECTRONIC
DIAL-LOCK
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the paint dry overnight to harden properly
before assembling the rest of the front-panel.

The Power Chassis. The only critical part
of the power supply is D]—it mounts directly
to the metal chassis which serves as the heat
sink. This is very important. If DI over-
heats it can be ruined in the time it takes to
dial the combination numbers. Make sure
the mounting hole for DI has been properly
deburred. The mica insulating washers are
easily punctured by rough edges or stray
metal filings that stick to the conducting
grease that insures complete contact for
heat conduction to the chassis.

The Wiring. The job is quite simple, if
you start on one section of the circuit at a
time. Begin with the power supply wiring.
Then wire the telephone dial assembly and
stepping relay solenoid. In the photographs
you can see the correct terminals of the dial
assembly to wire into the circuit. You will
note the small governor and contact points
on the dial assembly—keep them clean and
free of chips and solder droppings.

Be sure to use awg #22 (or one size
larger) solid-hookup wire. Check the wiring

RTVE's Audio Compressor

Continued from page 36

Some Modifications. If the compressor
is to be used with a high-impedance micro-
phone, a transformer will be needed to match
the high impedance of the microphone to the
low-impedance input of the compressor. A
suitable unit would have a 100,000-ohm pri-
mary and a 1,000-ohm secondary, such as
the Lafayette 99 R 6034.

When the compressor is to be used with a
transmitter which normally uses a low-im-
pedance microphone, replace C6 with a 2-
MF electrolytic capacitor.

Operation. With the ouTpuT control
(R8) and the comprEssION control (R11)
fully counterclockwise, advance the output
control until the modulation reaches 100%
on peaks. Next advance the compression
control until the modulation drops to about
60% . Now bring up the output control. Re-
peat this process until optimum results are

over at least three times, quite slowly. Run
the AC line cord, through a grommet in the
chassis, to the magnetic door latch. The
length of this wire depends on how far the
control board is away from the lock itself.

Open the Door Richard! Let's give it a
run for the money, so to speak. You have
chosen the numbers that you want to use as
the lock combination. So, flip the switch
to START position. Rotate the telephone dial
one step at a time until the START light comes
on. Set the switch to the OPERATE position.
Now dial your number combination and the
door buzzes. Open the door and flip the
START/OPERATE switch to OFF.

If the door doesn’t buzz, go through the
complete cycle again. Notice when the latch-
ing relay energizes. (You can hear it click in.)
Check the connection to the stepping relay.
When you come to the last number see if
the wiper of the stepping relay stops at this
contact.

Be sure the stepping relay is not jumping
a step. Adjust the spacing at the rear of the
solenoid. Check the contacts on the latch-
ing relay—see if they are dirty, or making
contact. Be sure this relay holds through
the last two complete rotations of the step-
ping relay. Go over that wiring again. Now
have some of your friends or relatives try to
open the door. B

obtained. If you don’t have access to a mod-
ulation meter, peak the compressor by adjust-
ing it while listening to your signal for best
results.

As this compressor provides a substantial
amount of audio gain, along with voice com-
pression, the output may have to be reduced
to prevent overmodulation with some trans-
mitters. This can be accomplished quite sim-
ply by removing capacitor C3 from the cir-
cuit. Without a bypass capacitor across R3
the gain of transistor QI is reduced because
of degeneration (negative feedback) in the
emitter circuit. If audio output is still too high
readjust modulator or remove capacitor CS.

When properly used, voice compression
can make the difference to a Ham, between
making or not making a contact with that
rare DX station. Do not, however, be mis-
led into thinking that if a moderate amount
of compression is good, that a greater
amount of compression is better—it’s not. If
the COMPRESSION control is set too high
serious distortion will occur, and actually re-
duce the intelligibility of your signal. u
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JENSEN Model CC-1
Stereo Headphone
Control Center

B The Jensen CC-1 is a headphone control
center designed to free the headset user from
the immediate confines of the amplifier or
receiver. In addition, it provides “space per-
spective,” an effect that compensates for the
binaural ecffect—decidedly left or right
sound—common to headphone reception.

As normally used, headphones are con-
nected at the amplifier location so the user
can adjust volume and separation controls
at his discretion. If the amplifier location is
not the most comfortable—which it usually
isn’t—an extension cord can be connected
to the headphone so the listener sits in his
favorite chair. Unfortunately, extension
cords mean the listener must get up to re-
adjust the amplifier controls.

A second problem with headsets is “sound
perspective.” When stereo programs are re-
produced from a speaker, normal room re-
verberation spills some of the right sound to
the left ear and some of the left sound to
the right ear. Recording engineers, who use
speaker monitors, naturally hear the monitor
sound as you would in your home. However,
the actual recorded tracks do not contain as
much center fill as much of the center fill
intermixture is provided by the room acous-
tics. Additionally, with speaker reproduc-
tion, there is a slight time delay—the left ear
hears sound from the right side a fraction
of a second after the right ear, and vice versa.

When headphones are used for monitor-
ing, both the room acoustic effect and the
time delay are lost as the sound is fed di-
rectly into the car; and on some sterco pro-
grams the sound appears to come from way
out on the right and left with nothing in the

center—a most unnatural and unmusical
effect.
The CC-1 Sterco Headphone Control

Center attempts to overcome both the head-
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phone problems by combining volume and
switching controls with “space-perspective”
correction in a single armchair sized cabinet.

Wire Talk. The CC-1 connects to the
amplifier’s left and right speaker output
terminals. Then a pair of leads are run from
the CC-1 to each speaker. One of the CC-1’s
front panel switches determines whether the
amplifier connects through to the speaker or
to the CC-1’s headphone jack(s). Two jacks
are provided so that two sets of 4 or 8 ohm
headphones can be used simultaneously.
(The phones must be 4 or 8 ohms to insure
proper operation of the “space-perspective”
circuit.)

Once the speakers and phones have been
connected the CC-1 takes over local control
of the amplifier's output signals. A ganged
volume control is provided that simultane-
ously adjusts the level of both channels. In
addition, a separate balance control adjusts
the level between the two channels. A third
control determines whether just the left or
right channel is fed to the phones or whether
the phones reccive the normal stereo pro-
gram or reversed stereo (left side sound to
the right and vice versa). The fourth control

SPEAKER / PHONE
SWITCH

EQUALIZER INDUCTORS

:

TERMINAL STRIP
LFOR EXTERNAL
CONNECTIONS

BALANCE
CONTROL

VOLUME
CONTROL

Shot of Control Center with cover removed
shows wiring, controls, and terminal strip
for connecting both amplifier and speakers.
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selects either headphone or speaker.

The remaining control determines either
mono, stereo or stereo with space-perspec-
tive. In the mono mode the outputs of the
left and right amplifiers are connected to-
gether (through suitable isolation resistors

O

. @

0008

Five controls are spaced across the CC-1's
front panel. From left to right: Speakers
(On-Off); Channel/Stereo (left, right, re-
verse, normal); Mono/Stereo {mono, regular,
space perspective); Balance (increase left,
normal, increase right); and Volume control.
See text for operation of space perspective.

to avoid having two transistor amplifiers
short-circuit each other).

When set to the stereo-space-perspective
mode, equalizing networks are connected in
the headphone circuit so that some of the
right sound is fed to the left ear and some
of the left sound to the right ear. However,
while this sounds like straight center channel
fill, it’s really not. The cross-feed sound is
delayed (via the equalizers) 0.4 milliseconds;
the time it would take cross-feed sound to
reach the opposite ear when listening to
speakers.

How it works. The switching and volume
functions are excellent, in the sense they do
exactly what they’re supposed to do. Except
for tone control adjustments, amplifier con-
trol is moved to the listening location (it
can even be in the next room).

The space perspective depends upon what
you think is good sound. On early stereo
recording with a decided ping-pong effect,
or new recording with ping-pong, space-
perspective works well. Without it, the
sound appears to come from way out on
both sides. With space perspective in, the

sound appears to be suspended in space
somewhere’s above and behind your head.
(Some listeners said the sound was above
and in front of the head.) We can safely
say that space-perspective definitely corrects
for early recording technique deficiencies.

Newer recordings. in which the sound has
been moved to the center stage by the re-
cording engineer, are not in the least im-
proved by space-perspective as the center fill
already exists on the record. If anything,
with good recordings, space perspective ap-
pears to add a bit of definition—sort of a
boost to the midrange frequencies. While
not generally noticeable on newer musical
recordings, space-perspective does appear to
“sharpen” the definition of choral works.

More Power to You. Quite naturally,
the CC-1’s volume and balance controls as
well as the space-perspective burns up a lot
of audio enegry. While headphones are usu-
ally more sensitive than speakers, requiring
much less driving power, the reverse is true
when using the CC-1 as much of the am-
plifier's output is used to compensate for the
CC-1's losses. We estimate that the CC-1
requires an amplifier capable of delivering a
minimum of 10 to 15 watts.

To Buy Or Not. If you need local control
of the amplifier switching and volume ad-
justments at your favorite armchair the CC-1
will obviously fill your needs and can well
be the only reason one needs to buy the unit.
If you'’re looking for a new dimension in
sound better give the space-perspective a
long listen at the Hi-Fi showroom; and take
along your own records. If you've always
complained of excessive headphone separa-
tion space-perspective might be your new
sound dimension. This is especially true for
rock-and-roll, “bop”, and twist recordings.
But if you’ve been generally satisfied with
stereo headphone sound, space-perspective
will probably offer no new sound thrills.

Price is $52. For additional information
on the CC-1 Stereo Headphone Control
Center write to Jensen Manufacturing Co.,
Dept. KK, 6601 South Laramie Ave., Chi-
cago 38, lllinois. u
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HALLICRAFTERS Model CB-15
Transistorized AM/Part-15
Receiver/Walkie-Talkie

W If we needed a single phrase to describe
Hallicrafters’ latest CB walkie-talkie, the
CB-15, we'd probably go for “Portable Com-
munications Center”, for in a way the CB-15
is a communications center for people on
the go.

The CB-15 is basically a nine transistor
100-milliwatt walkie-talkie with (wo big
extras—a built-in standard broadcast AM
radio and about the most reliable construc-
tion we've yet to run across in pocket-sized
equipment.

As a CB walkie-talkie the CB-15 is similar
in performance to any other high-quality
pocket sized transceiver. It runs the legal
limit of 100 mw. input, has a 48-inch whip
anienna and is good for a range of about two
miles in open country.

Both transmit modulation and received
audio quality is notably good, distinguished
by very low distortion. Somewhat unusual,
the CB-15 is insensitive to receiver overload

L]

Top of the CB-15 reveals
the AM tuning dial. The
whip antenna for CB
communications telescopes
out of the case. Neat
packaging of the receiver/
walkie-talkie is shown

at the right. CB c¢rystals
plug in for receive

and transmit; AM antenna
is built in; and battery
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and two of these units could be used within
a hundred feet of each other without over-
load turning the modulation into undeci-
pherable hash.

The CB-15 converts into a “transistor
radio” by simply throwing a slide switch
mounted on the back of the case. Compared
to most other pocket size radios the CB-15's
performance is superb. First, the AM tuning
dial, which is located on the top of the case,
uses a slide rule dial taking several turns
of the tuning knob to cover the BC band
from end to end. Selectivity and sensitivity
is high (by transistor radio standards) and
though the dial is virtually filied with signals
at night the stations can be easily separated.
Unusual for transistor radios, sensitivity on
both the high and low ends of the band is
high: there’s no general loss of sensitivity
as the radio is tuned to the high end stations.
As with CB traansceiver performance, the
radio sound is exceptionally clean (again by
transistor radio standards).

The AM radio utilizes its own built-in
loop antenna; extending the whip has no
effect on AM reception as it’s used only
for CB.

(Concluded overleaf)

BATTERY
holder is spring loaded. AM LOOP ANTENNA HOLDER
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AM/CB

SELECTOR
SWITCH

EARPHONE

EXT. POWER

A Peek Inside. Removing the cabinet
cover reveals some surprises. Both the trans-
mit and receiver crystals are standard minia-
ture plug-in type and the operation channel
is changed by simply plugging in another
set of crystals. The individual components

00011010 OO 451000 M AR

Small slide switch on the back of the case
selects CB or AM operation. Jack is pro-
vided for earphone which comes with CB-15.

appear to be of the highest quality, and every
single resistor as well as any other metal
component which could possibly short-circuit
if inadvertently moved is completely enclosed
in a plastic sleeve.

The six penlight (AA) batteries are housed
in a removable plastic battery holder which
spring loads the batteries to insure good
contact.

Earphone reception—an earphone is pro-
vided—is available via a jack on the rear of
the case. A second jack permits the CB-15
to be powered by an external battery pack
or AC power supply. (You'll have to build
your own power supply as it’s not an op-
tion.)

Complete with leather case, strap, ear-
phone and earphone case—and naturally,
one set of CB crystals—the CB-15 is list
priced at $59.95. For additional information
write to Hallicrafters, Dept. PK, 5th & Kost-
ner Aves., Chicago, lilinois 60624. a2

{ 0.0833 FT.

AMBIHELICAL HEXNUT A

We dare you_to build it!

TRICHOTOMETRIC INDICATOR SUPPORT l

RECTABULAR EXCRUSION BRACKET (MiL -6-2980)

Before you accept the challenge, take a second look! Don’t take a
third though, 'cause chances are your eyes will make a couple of
ambihelical turns and screw right out of your head! They may act
like the unique nuts above; any attempt to remove them will only
tighten them; for this reason the nut must be fully screwed on be-
fore it can be screwed off'—NAA “Operations and Service News”

10.16 CM
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Build the
Screamer
8 Back in the not-so-good-old-days the

circus announced it was back in town by
having the band march down Main Street
playing Screamers, big brassy marches that
attracted people and
horses from ten miles
out. The modern ver-
sion of the screamer
is the siren; let one
loose and you get the
right of way in traffic,
you can gather crowds
till you’ve got the
roadways blocked
from curb to curb, or
you can set one off be-
hind .your secretary
and waich her jump
ten feet into the air.

Even if your junk box is no more than
an old coflee container stuffed with sal-
vaged parts you can throw together a
Screamer, an electronic siren, for a couple of
bucks and an evening’s work. Assemble the
screamer on a piece of perf-board, as
shown, and you've got a unit you can tuck
out of sight in your pocket or under the
dashboard.

The Screamer will operate off either 6 or
12 volts. At six volts the current require-
ment is only 20 mils so you can get away
with a small Z6 battery or four penlights
if you want a small portable unit. (Actually,
some low quality transistors will draw up to
50 mils on standby.) The volume depends
on the speaker—any 8-ohm type will do. A
small two or three-inch transistor radio type
speaker will just about strain the ears in a
10 x 20-foot room, while a 12-inch speaker,
or a PA horn, will blast you out of the house.

Building the Screamer. The electronics is
assembled on a stock size piece of perforated
wiring board 2%s x 3% inches. Flea clips
are used as tie points. To avoid a parts jam,
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Using the perf-hoard construction
technique you can build a variable tone
siren that will wobble up and down

in irequency controlled by a pushbutton.

even though the board is oversize, the re-
sistors are mounted on end and a printed cir-
cuit type—both leads protruding from the
same end—capacitor is used for C1. To sim-
plify wiring, the tran-
sistors are mounted on
the bottom of the
board with their leads
sticking through the
perforations to the
wiring side. Q2's col-

% .4 > lector connections are
/2N made directly to the
o’ A transistor case via lugs

under the mounting
SCrews.

While Q1 and Q2
are specified in the
parts list, any low cost
equnvalents can be used; just make certain
Q! is npn and Q2, pap. It is possible for
a QI with high leakage current to cause the
Screamer 10 pulse a tone burst every few
seconds even with trigger switch PB! in the
off position; it it happens simply substitute
another transistor tor Q1.

Resistor and capacitor values are not
necessarily critical and the Screamer will
work with anything close to the specified
values. While the resistance values deter-

N

R3

More than enough space is available on the
perf-board; however, mount the resistors on
end——start saving space as a matter of prac-
tice because that next project may be crowded.
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PARTS LIST

B1—6 or 12-volt battery (See text}

i €1—30-mf., 15-WVDC electrolytic capacitor

. €2—.02-mf., 75-WVDC or higher (See text)

Q1—2N2102 or any general purpose npn oudio
transistor

Q2—10-watt, pnp power transistor {Lafayette
19R1501 or equiv.)

R1—27,000-0chms, V,-watt resistor

R2, R3—56,000-0chms, V,-watt resistor i

S1—S.p.s.t. on-off switch

$2—Normally off push-button switch

SPRK1—-8-ohm loudspeaker {See text)

Misc.—Perf-board (Lafayette Radio 19R3605),

Flea clips (Lafayette Rodio 19R3301), wire,

solder, etc.
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mine the output frequency(s) to some de-
gree, C2 has the greatest effect. The speci-
fied value of .02 mf. produces a high pitched
tone just about equal to that of the new po-
lice type electronic sirens. To lower the
tone increase C2’s value; to raise the pitch
decrease C2.—any value from .01 to .1 mf.
will work.

Using the Screamer.Turn the main power
switch, S1, on. Then press the normally open
push button, S2. When S2 is closed a rising

Zip Along Zip Numbers

Capacitor C2 provides the nec-
essary feedback to bring the
avdio amplifier circuit into
oscillation. Try different values
for C2 (see text) to alter
the Screamer’s ouput pitch.

The finished Screamer (below)
is relatively flat and will fit
nicely into a plastic jewel box.

TO &
Pty

0
ey,

Q2
COMNECTIONS

tone will be heard in the speaker. Releasing
S2 will cause the tone to slide downscale.
If S2 is alternately closed and opened the
output will be a rising and falling wail.

Just one note of caution. The police of
most communities frown on the average citi-
zen opening up holes in bumper-to-bumper
traffic with a siren. If you get any ideas
about sticking one in your car just make
certain you hold some position that entitles
you to a siren. —Herb Friedman B

[] An elecironic engineer tests the new
revolutionary high-speed ZIP Code “reader”
in the highly mechanized Detroit Post Office.
The “reader,” attached to an existing letter
sorter, is designed to sort incoming and out-
going machine-printed ZIP Coded mail to
300 separations at a rate of 36,000 letters per
hour. The system, using two electronic
scanning units, examines the face of each en-
velope, locates the ZIP Code and then in-
structs the letter sorter where to distribute
each letter. In addition, the machine is
capable, at the flick of a switch, to sort in-
coming or local mail directly to letter carrier
delivery routes within the city. The equip-
ment is the first of its kind in the world. W
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Propagation
Forecast

@ Conditions for these next two months will
be described by many as “normal.” Which
means that most distant reception will occur
above 7 mc. due to that combination of a
rising sunspot count and a peak output of
summer static. The situation is good for day
after day reception but poor for really spec-
tacular DX.

Excepting Latin America, most rare DX
there is will be found on 41 meters. Even
there, interference from amateur stations
will become an increasing problem for
SWBC hunters. This reverses a trend of the
past couple years when broadcast trans-
mitters pretty much dominated the band
during hours of darkness. If your receiver is

By C. M. Stanbury Il

June/July 1966

41-meter frequencies below 7200 kc. best.
U.S. hams are permitted to use only CW
here and crystal selectivity with the phasing
control can eliminate some of this QRM.

Despite its expanse and widely differing
range of distances from the U.S. and Canada,
we have always treated Latin America as
one reception area and for most time periods
this method works well. But note that at
1500-1800 listener’s time, 16-meters is listed
specifically for Brazilian reception. At least
7 Brazilian stations operate up here and
many will have clear channels during that
period. Further, we can expect compara-
tively improved reception from South Amer-
ica betow the equator on all bands. Remem-

blessed with crystal selectivity, you will find  ber tis winter down there. ]
0 0 0 0 1 1 i 2 2
LISTENER'S 0 3 6 9 2 5 8 1 4
- TIME 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 L IRERES ()
[ ! o | i i1 11 Ll i1 A 0
STATION AREA 19 . hn |
ASIA (except 25 > <(25' 161 25,19 >
Near East)
EUROPE, NEAR
EAST & AFRICA {31, 41ppd—t—31 =} 19~ft——16, 191425, 315> 31 -
(N.of the Sahara)
AFRICA (South | 3l ) JRRSNG DE— L, o L
of the Sahara) (] -»4(900,)>.<_m|-\—<-— 16, 19
SOUTH PACIFIC Ja—31—np 41, 49> <—-25—~<—(p%§r) b o al6, 195 25
LATIN AMERICA |19, 60——t{= ot oy ——> 16:25% Gt

To use the table put your finger on the region
until it is under the local standard time you wi
ing digit will be

| be

you want to hear and log, move your finger to the right

listening and lift your finger. Underneath your point-

the short-wave band or bands that will give the best DX results. The time in the above

propagation prediction table is given in standard time at the listener's location which effectively compen-
sates for differences in propagation characteristics between the east and west coasts of North America.

However, Asia and the South Pacific stations will
Europe and Africa wil

generally ke received sironger in the West while

| be easy to tune on the east coast. The short-wave bands in brackets are given

as poor second choices. Refer to White's Radio Log for World-Wide Short-Wave Broadcast Stations list.

June-JuLy, 1966
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B If you are one of those people who feels
that building your own workbench or rack
for test gear or ham station is a bit beyond
your talents as a craftsman, you can now
cast that reservation aside. We’ve uncovered
a steel framing material called siotred angle
that will enable you to build a tailor-made,
professionally finished unit, using the very
simplest of tools—just a %" wrench and a
hacksaw. Slorred angle goes together with
nuts and bolts much in the same way as a
boy’s Erector set, and it’s just as much fun
. . . but, don’t let the kids know.

To build this handsome, split level beoch
you’ll need 41 feet, 10 inches of slotted angle,
plus a few accessory items. (See Material
List.) Dexion’s 125 slorted angle, the size
we chose for this project, is packaged in
quantities of 52’ (eight 6’6" lengths). Each
package also contains 75 nuts and bolts and
20 corner plates and sells for approximately
$12.75-a package. Special plastic feet that
slip onto the ends of the slotted angle are
available separately. Both Allied Radio and

...

2 Angle

[0r Vour
Work
bench

Lafayette Radio Electronics Corp. as well as
hardware and building material outlets carry
the Dexion product lipe.

Making the Bench. Your first step will
be to cut the siotred angle to size using an
ordinary hacksaw. To get the most out of
your material follow our cutting schedule in
the Materials List by sawing your longest
lengths first, followed by the next in size, etc.
Dexion slotted angle is embossed with dia-
mond marks at one inch intervals and it is
important for proper alignment to cut exactly
on these marks.

Once all your slorred angle has been cut
you can begin assembly by bolting your two
side frames together. These are the four legs
and horizontal side pieces that join the legs
on each end together as shown in the Detail
Drawing. Be sure to use the corner plates
at all poiats shown.

Now tie these two frames together using
members A, B, and C. Next, bolt members
D, E, F, and G into place. All bolts should
be finger tight at this point. You can now
install your 3" plywood decking on this first

Rap10-TV EXPERIMENTER



CUT ON

You can custom make
your hobby area to
suit the job. The shelf
helght can be designed
to accommodate test
instruments or ham
gear. Storage shelves
can be added under
bench top fqr fools,
gadgets and hooks.

level notching it approximately 7" back from
its rear edge in order to clear members D
and F. Once this has been completed, boit
the rest of the members into place (H
through L). Now iay your top level decking
into place and fix both levels permanently in
position with wood screws. You can now
tighten all boits until every joint is absolutely
rigid.

MATERIAL LIST

1—A package of Dexion 125. Project requires
41'10" of slotted angle, 20 corner plotes ond
72 nuts ond bolts.

4—Dexion 125 plastic feet

1—%," plywood 39" » 24”

1— %" plywood 7" x 39"

CUTTING SCHEDULE

(B)—7 pieces at 39" = 22° 9"
E)—2 pieces at 29” 410"
C)—1 piece at 27" 24 &%

©—4 pieces at 24" 8 0"
(E)—2 pieces at 10” 1" 8"
(F)—4 pieces at 7" Pl 2L

20 pieces 41" 10”

JuNe-JuLy, 1966
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it's Up to You. The work bench illustrated
in this article was designed to serve as a
bench in a ham shack that could serve equal-
ly as well as a work surface during repairs
or project construction. The design is basic
and can find countless applications. How-
ever, don't let us design your work bench.
Conjur up your own design at the drawing
board, it’s easy to do and the end result
usually is great.

For a test bench, shelves are often the best
arrangement for instruments while the setup
for a Ham station may be better if the lay-
out is designed to accommodate the standard
relay-rack panels. The 19-inch wide panel
is the most common.

For more information about Dexion slotted
angle write to Dexion, Incorporated, Dept.
JS, 39-27 59th St., Woodside, N. Y. 11377.
They’ve just published their latest “idea pam-
phlet” which illustrates a variety of twenty-
one applications for slotted angle, ranging
from a workbench to a bicycle rack. It’s
yours for the asking. L
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8 If you've ever thrilled at the sound of a
distant “skip” CB station rolling through on
your CB rig, you'll really flip when you be-
gin hearing stations in Russia, Japan, France,
and many other countries. You've never
heard them? Don't worry, you soon will.

CB “skip” is governed by ionized layers of
the ionosphere above the earth, which, in
turn, are affected by sunspots. When there
are plenty of sunspots, the “skip™ gets heavy,
and it can cover many thousands of miles.
During the past few years sunspots were on
vacation, but scientists tell us that they’re on
the way back. They predict that within a
very few months the 11-meter CB band will
be wide open for world-wide signals—much
the same way it was back in the late 1940's
when 10-meter hams were working around
the world with 20- and 30-watt rigs.

Because of the fact that the countries of
the world outside of the western hemisphere
have very little CB activity, the 1l-meter
band is used by many high power commercial
CW and ’phone stations, about 150 of them.
You will shortly be hearing these stations,
some of which run many thousands of watts.
Since they don't have to

abide by FCC CB
channel restric-
tions, you’'ll

be hearing them not only on, but also in be-
tween, the CB channels.

The Subject Is Tabled. So that you can
really enjoy DX'ing the world on your CB
rig, we have prepared a listing of most of the
stations you are apt to hear on 11 meters.
Your vertical CB antenna will probably do a
nice job on these stations, even though the
majority are using horizontal polarization.
This is because when the signals bounce oft
the ionosphere, their polarity is usually
switched around (at a power loss, natch).
For monitoring of CW stations, it is sug-
gested that you either build or buy a beat
frequency oscillator (BFO).

Listening here can also be fruitful, a num-
ber of very juicy QSL cards Have been ob-
tained from a few of the earlier band open-
ings.

So here’s your key to hearing the world
on a CB rig—the mysterious Russian “CB"
network of 1,000 watt stations, a French
Navy network, some low powered Japanese
“fishing™ stations, and even a harmonic of a
Mexican station operating on 6 megacycles.
So listen closely, gang, you may be the first

in your neighborhood to hear

someone say “symdjesjat
tri’’ (that’s a
Ruskie

“737). A
4

14,

Here's your chance to log hot DX
during early morning quiet hours,
Keepthe FCChappywhileyou SWL!

Rap10-TV EXPERIMENTER



II-METER STATIONS AROUND THE WORLD

When stations are authorized to operate on a CB channel, the number of the CB channel is indicated on the
left. All other stations operate between the indicated C8 channels and can be heard only on tunable CB receivers

CB Kc/s
han- Call Location Watts Type
LIS e —
— 26960 “‘Nagasaki” Nagasaki, Japan 30 AM
MU Nairobi, Kenya 10K CW
RXD Novosibirsk, USSR 15K AM/FM
1 26965 7D1Z2 El Rancho K87, Guat. 5 M
10723 El Rancho, Guat. 5 M
ASS37 Pipri, Pakistan 20K CW
0AAT3 izcozazin, Peru 5 AM
— 26966 RFR Paitigorsk, USSR 1K AM /Cw
26969 RQES Farich, USSR LK AM /CW
26970 MKG Stanbridge, England 25K SSB
26972 UwWMmZ Tchernaia, USSR 1K AM/Cw
2 26975 “St Pierre” St. Pierre |, 5 AM
— 26979 UWBC Karadonly, USSR 1K AM/CW
26980 “Miyazaki™ Miyazaki, Japan 30 AM
3 20985 FLEG2  Paris, France 1K CW
“Cordage” Spanishtown, Jamaica 5 AM
0AAT3 1zcozazin, Peru AM
GA?AG Criggon, England 10K RTTY
AR Lahore, Pakistan 40 FM
— 26988 UBZ6 Vladimirazaliv, USSR 1K AM /CW
26990 5R21 Tananarive, Madagascar 5K Cw
26994 UGLS Churtchi, USSR 1K AM /CW
27000 FLE61 Parls, France 1K Cw
DYV22 Dumaguete, Phllippines 10 FM
Dyv2l Sibutan Negros, Phil. 10 M
RVU Viadivostok, USSR 15K AM /Cw
27003 UTEF Ust Urgal, USSR 1K AM/CwW
4 27005 RUHS ftcha, USSR 1K AM /CwW
0AAT3 lzcozazin, Peru 5 AM
DZB56 Manila, Phil. 5 AM
— 27006 LQHS Olivos, Arg. 500 CW
27010 DFZ21 Bonames, Germany 20K AM/CwW
FYZ21 Paris, France 20K DSB/CW
F1B47 Bamako, MLI 20K DSB/CW
27012 LRB201 Gen. Pacheco, Arg. 30K AM /Cw
27013 UXPS Tachkumyr, USS& 1K AM /CW
27020 "Ashizuri” Ashizuri, Japan 30 AM
27023 UBYT Tsagheri, USSR 1K AM /CW
6 27025 LRB202 Gen. Pacheco, Arg. 30K AM/CW
— 27030 JAWAZ  Osaka, Japan 10K CW
RBT Irkutsk, USSR 15K AM /CW
27033 UWAP Ustbolcheretsk, USSR 1K AM/CW
27034 1QC33 Mt. Grande, Arg. 30K AM /CW
7 27035 GFM Nairobi, Kenya 30K CW
— 27040 FYZ24 Ste. Assise, France 20K CwW
“Morioka” Morioka, Japan 30 AM
27043 UWGP Stavropol, USSR 1K AM /CW
27044 LRB204 Gen. Pacheco, Arg. 30K AM/Cw
27045 OXT27 Skamilebaek, Den. 10K DBS, CW
27053 UBZ Ust Niman, USSR 1K AM /Cw
27059 UZPD Tamdy, USSR 1K AM/Cw
27060 FUB Paris, France 10K Cw
27060 “Sendai”  Sendai, Japan 30 AM
XDA75 Mexico, Mex. cw
(harmonic of 6765 kc)
6XS Diego Suarez, Malagsay 10K Cw
FUF Ft. de France, Martinique 10K CW
FuJ Noumea, N. Caledonia 10K CW
Fum Papeete, Tahiti 10K Cw
FUwW Dakar, Senegal 10K CW
Fuv Djibouti, Fr. Somaliland 10K CwW
9 27065 UEYS Ust Kiahkia, USSR 1K AM /Cw
27071 URWS Kafan, USSR 1K AM /CW
10 27075 GAQs7  Rugby, England 30K DSB
TDAN San jose, C.R 5 AM
27077 UZB5  Kkhutsin, USSR 1K AM/CW
27080 UMP4 Pittun, USSR 1K AM/CW
27083 UZD5 Kutaisi, USSR 1K AM , Cw
11 27085 RS17 Olotchi, U;SR 1K AM /CW

CB Kc/s
Chan- Call Location Watts  Type
el _ e =
— 27089 UTX4 Gurlen, USSR 1K AM /CW
27090 FY229 Parls, France 20K CW
FZBS7 Bamako, Mali 20K CW
F2Q70 Papeete, Tahiti 20K CW
27095 UTYS llek, USSR 1K AM /CW
27100 CJY74 Calgary, Alta., Can. 10 Cw
CJY63 Regina, Sask., Can. 30 AM
CJy43 Vancouver, 8.C. Can. 50 AM
4UP Karachi, Pakistan 5K CW
27103 UBM6 Taldy, Kurgan, USSR 1K AM/CW
12 27105 UBPX Kirillov, USSR 1K AM /Cw
27109 uwwz lusenghi Gora, USSR 1K AM /CW
27110 GEW Aden, Aden 40K CW
FY231 Paris, France 20K CW
GEI127 Nairobi, Kenya 25K SSB
6VK527 Dakar, Senegal 20K SSB/CW
13 27115 KUO Okinawa, Ryukyu Is. 5 AM
uwiT Odessa, USSR 60K AM /CW
— 27120 PwZ |. Governador 1%K CW
27123 UEWS Mifskii, USSR 1K AM/CW
14 27125 ART Lahore, Pakistan 40 FM
27130 TNI71 Brazzaville, Congo 20K SSB/CW
CLA Havana, Cuba 100 FM
FY233 Paris, France 20K SSB/CW
27140 DZR47 Bigaa Bulacan, Phil. 400 AM,CW
RKI Moskow, USSR 25K AM,/Cw
27150 PTR2A Fernan Noronha, Braz.  2%2K AM/CW
NSS washington, D.C. 15K CwW
27153 URL4 Narina Khuduk, USSR 1K AM /CW
27159 UJG6 Lerik, USSR 1K AM/CW
27160 ™“1TO" Ito, Japan 30 FM
17 27165 PBK27 Kootwijk, Neth. 4K
27168 UwWOL Leningrad, USSR 1K AM /CW
27170 PBK37 Kootwijk, Neth. 3K
ARS32 Chittagong, Pakistan 50 AM
18 27175 PBK47 Kootwijk, Neth. 4K Cw
27178 UNM4 Oranjereinyi, USSR 1K AM /Cw
27180 “MISAKI” Misaki, Japan 30 AM
27183 CXL44 Montevideo, Uruguay 2% K SSB
27184 UBQ7 Sovetskia, USSR 1K AM /CW
27190 FYZ39 Paris, France 20K CW
SRZ71 Tananarive, Madag. 20K CW
27196 Uwll Sofiiskoe, USSR 1K AM /CW
27200 PTA Rio de Janeiro, Braz. 1K CW
(6 stations In France) 10 ™
GFMm Nalrobi, Kenya 25K CW
“CRASH
TRUCK" Manila, Phil 10 M
20 27205 uUIZ Altyn Mazar, USSR 25K AM/Cw
27208 UWSQ Mer, USSR 1K AM/CW
27210 Fyz4l Paris, France 20K CW
FIH47 Bamako, Mali 20K CW
FIK72 Djibouti, Fr. Somaliland 20K CW
27220 TN172 Brazzaville, Congo 20K CW
FYZ42 Parls, France 20K CW
“HAKO-
ZAKI" Hakozaki, Japan 30 AM
FINT2 Noumea, New Caledonia 20K CW
27226 UWNX Pioner Sovkhoz, USSR 1K AM /Cw
27230 FY243 Paris, France 20K CW
F2672 Ft. de France, MarL. 20K CW
UFK6 Turii Ro% USSR 15K AM /CW
27235 ART Lahore, Pakistan 40 M
27238 UwmU Krasnovodsk, USSR 1K AM /CW
27240 CML San Pedro Bauta, Cuba 5K CW
FYZ44 Paris, France 20K CW
GXC Mauritius 10K CwW
5R272 Tananarive, Madag. 20K CW
FZG73 Ft. de France, Martin. 20K CW
27244 UWPF Kenimekh, USSR 1K AM /CW
27250 XDD8 Hermosillo, Mex. 500 AM/FM
XDDC Merida, Mex. 500 AM/FM
XDDA Mexico, Mex. 500 AM,/FM
HBUS7 Bern, Switzerland 40K CW
27253 UVK? Kzyl Orda, USSR 1K AM/CW

JuNe-JuLy, 1966
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Transformer

for DC

Take back your primary, ay,
your secondary, ay,

your iron core, ay, ay, ay!
Sounds hot? This DC trans-
former needs liquid helium!

@ Working with extremely thin films of tin
deposited on a glass slide, a General Electric
scientist has built and operated a laboratory
model of a direct current (DC) transformer
—long considered an ‘*‘unachievable” sci-
entific goal. The device is a result of research
on superconducting materials—metals and
alloys that have zero electrical resistance and
unique magnetic properties at very low tem-
peratures of liquid helium.

General Eleciric physicist Dr. Ivar
Giaever disclosed that his DC transformer,
which can convert a direct current input
into a larger or smaller direct current output,
has been operated at very low voltages and
currents with an efficiency of about ten per
cent. Although no immediate commercial
applications are toreseen for the DC trans-

SECONDARY FiLm
[ 0C INPUT
o€ ouTPUT - é
‘—'J 2— PRIMARY FILM

//p'v’;—*venv THIN INSULATING LAYER

MOTION OF “FLUX SPOTS'

SECONDARY FiLM
INSULATING LAYER
PRIMARY FiLM

In the new DC transformer discovered by Dr. Ivar
Gigever, the primary and the secondary are made
from two thin films of tin. When the DC transformer
is cooled to liquid helium temperatures and o direct
current is fed into the primary, magnetic "flux spots”
begin to move in one direction relative to the pri-
mary film. These flux spots also penetrate and move
through the secondary film, which is only on the order
of .000001 inch oway. As a result of this moving (and
hence changing) magnetic field, a direct current is
induced in the secondary film. By placing o number
of secondary films in series, a secondary voltage can
be developed many times higher than the primary
voltage. Similarly, by placing o number of primary
films in series, the output voltage can be ''stepped
down" below the input voltage—transformer stylel

former, the device marks the achievement
of a goal that had eluded researchers ever
since the alternating current transformer was
first demonstrated nearly a century ago.

AC vs. DC. AC transformers consist
basically of two separate wire coils placed
near one another. When an alternating cur-
rent is passed through one coil (the primary
winding), a changing magnetic field is pro-
duced—one in which the magnetic lines of
force travel first in one direction and then in
the opposite direction. This changing field
induces an alternating current in the second
coil (the secondary winding). Conventional
AC transformers are unable to transform
direct current—which, in materials with
conventional magnetic properties, sets up an
unchanging magnetic field.

In Dr. Giaever’s new DC transformer, the
primary and the secondary windings are
made of thin tin films, which belong to a
family of Type Il superconductors. When
an ordinary superconductor is placed on a
magnetic field, the metal excludes the mag-
netic lines of force. Type Il superconduc-
tors, on the other hand, can be penetrated by
a magnetic field—but only in so-called “flux
spots.” When a direct current is passed
through the tin primary, the magnetic flux
spots begin to move in one direction relative
to the film. In the DC transformer, these
flux spots also penetrate and move through
the adjacent secondary film. As a result of
this moving (and hence changing) magnetic
field, a direct current is induced in the sec-
ondary film.

The magnetic field fluctuations produced
by the primary of the DC transformer exist
only very close to the film. Thus, the sec-
ondary film must be placed no more than
about .000001 inch away from the primary
film. In Dr. Giaever’s experimental devices,

(Continued on page 116)
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Bats in your belfry? Just tune in YZUN now!

B | took a swipe at friend bat perched atop
the console, it hovered menacingly over my
head for a moment. “I outrank you, bird.”
It made a mock pass at yours truly’s left ear
then went off and sulked in a far corner of
the studio. Besides outranking him, I'm also
not superstitious. If I were, I never would
have kept this job a whole month.

I turned on the carrier, let it warm up a
moment then went on the air. “This is Ra-
dio Station YZUN transmitting from Motor
Vessel Vampire.” So we drifted a little.
“YZUN is owned by Count Y from the
planet Zunar. Your announcer is Knight
X.” 1 was the announcer every morning.
And evenings too! Started the program off
with some spooky music.

Princess Q entered the studio noiselessly,
noted that my mike was off. “Studio already
for the Count’s publicity pictures?” The
Princess served as YZUN’s station manager,
secretary and general girl Friday.

“Complete with yonder bat.” The thing
flapped his wings and 1 displayed my long
gray cape.

“And how do I look?” she said, posing in
her low-cut snow-white shroud.

“Succulent.”

“Down man, Countie gets jealous, remem-
ber.” She considered it and laughed. *“‘He’s
the worrier type.”

“The man should worry. He's old enough
to be your father.’

GALLING AlL

VAMPIRES

C.M. STANBURY Il
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She whispered softly, “Papa’s got the
money.”

Count Y’s real name is Fred Gant and
he’s a veteran con artist who used to work
through a Mexican border station at Mata-
moras until his electronic device for warding
off witches and werewolves was even too
much for them. So he turned the coin over,
became a vampire himself and went maritime
mobile. But he still gets his mail through
the same Brownsville P. O. Box.

I let the turntable move on to another
cut, “Gloomy Sunday,” without making an
announcement. “How soon’s he supposed to
be back from Progreso with that photogra-
pher?”

“Anytime now.’

3

She looked over my

script.
“Good. I'm hot as the devil in this out-
fit.” 1 had another complaint for Count

Y too.

“Where's the Spanish version?
turned the script.

“In my pocket. Hush now, I've got to
start on this.” Gloomy Sunday faded out
and | opened my mike. “It is time. It is
time you joined the Reformation. It is time
you sent for that first book of instruction.”

Princess sat down in that corner furthest
from the bat.

“We have been sent by Zunar, 12th planet
from the Sun, to show you the way. Vam-
pires live forever if not corrupted by mor-

She re-
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tals. Therefore all mortals must become vam-
pires.” Assumed my most serious tone. “If
you do not join us, Zunar will send its space
army and conquer the Earth.”

Bat took off, crossed the room, and tried
to perch on Princess’ shoulder. She shivered
a little and chased it away.

“You need that book of instruction. Oh,
how you need this book. It's only two dol-
lars, just the cost of printing.” Switched to
my hungry tone. “Do it now. Send us two
dollars by cash, check or money order.”

I cued in some more music just as the
Count filled the doorway. He was alone.

The Princess got up keeping one wary eye

A
—A’
-

S

N

< X
A

on bird. “Where’s your photographer?”

He shrugged. “The Mex wanted too
much.” Produced a camera and a box of
flashbulbs from beneath his long black cape.
“Decided to do the job myself.”

Of course when YZUN broadcasts in
Spanish, we were always careful to say
“Mexicano.”

Hands on hips she shook her head. “Papa,
I knew you were tight but this is ridiculous.”

He stuck a flashbulb in his camera. “How
do you think the old count has stayed in
business all these years.”

So I spent the rest of the morning try-
ing to announce and pose at the same time.
The Count was so unsure with his camera
that he’d take each shot ten times. We
spent twice what that Progreso photographer
would have cost us. And when not announc-
ing, I had to take pictures of him. Around
1400 the Princess was fed up to here with
the picture bit. She went up on deck for
some air.

He ran over his work mentally. “Let's
see, we need another shot with me and the
bat.”

e

I laid the camera down atop my console.
“Take five, Count, there’s something I want.
to talk to you about.”

Like he’d just seen the wooden stake. “You
want more money?”’ Took a long deep
breath. “Where was it you were working
before you tied on with Pops, some little
station at Piny Swamps?”

“Something like that.”

“And you got fired from the job.”

“It’s not money I want, it's shore leave.”
To signal his support, the bird rat flapped
both wings.

The Count grinned and mopped his brow.
“Sure, when we get back to Brownsville next
month.”

“No, I want to go into Progreso tonight.”
Assumed my most determined bearing. “I
haven’t been off this scow for a month.”

“You can't do that, boy. It'd spoil our im-
age.” The bat hovered over the Count’s
head but he ignored it.

“Well, I wouldn’t wear the cape or noth-
ing.”

The Count laughed, big put on friendly
laugh. *“Oh, they’d still put gringo and gringo
together.” He slapped me on the back.
“We’ve had enough of this picture taking
business for today. Go on over to your cabin
and take the day off.” Deadly serious. “I’ll
announce the evening show myself. Go on
now, that's an order.”

So I did.

And brooded. When it got dark, bat came
and flapped at my door. T let him in, then
we both brooded together. Not only did the
Princess have a heart of silver, literally, but
this job with YZUN was taking me nowhere
fast. Just like the ship itself, I was anchored.
Then, the Count was not only a tight fisted
phony, but stupid and ignorant too. He's
still back in the 18th century when vampires
spent their days hiding in coffins.

Bird flapped his wings in agreement.

You really don't talk people into becom-
ing vampires, no matter how many watts
YZUN put out. Soon the novelty would wear
off, the revenue would drop off and just like
that comes the end of the road.

“Agreed.”

So that left me no choice. T turned my-
self into a bat and along with bird flew out
through the porthole, circled the antenna
mast once and headed into Progreso. Like I
keep telling the brass back on Zunar, there's
only one way to make people into vampires.
And come tomorrow morning, YZUN will
have lots of new listeners. ]
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Electronic Light
Watchman

by Edward P. Nawracaj

Headlights or parking lights can’t accidentally
run down the ignition-system storage battery when
this little computer is on duty — always alert.

o pousr you have at one time or another parked your ca-,

locked it and walked off. Only looking back, by cha-ce, il

vou discover that you had forgotten to turn off the lights. Sure, it's

an ‘nconvenience to go back and shut them off —but it’s hetter than

returning several hours later and making that discovery after vour
battery had run cown to where it couldn’t start the car.

Here is a warning device to connect to your car. It souncs aa
alarm and flashes a light whenever vou turn your ignition off enel
leave your lights on.

A simple computer. This circuit has been designed to ind:catz
whether certain voltages are present or absent —whether the head-
lights are on when the ignition is off.

The circuit uscs two npn transistors— hoth are wired to aet as
switches. When a positive voltage is applicd to their base ciren its
they become a closed switch (the transistor is saturated ). Wit out
voltage at the base the switch is open (the transistor is cufoffe. In
the schematic diagram (Fig. 1) transistor Q1 contit ued overlaf)
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is a logic circuit; Q2 is just a switch for indi-
cator lamp 11 and a contact protector for K1
(I1 draws about 150 milliamperes—the coil
of K1 about 20). As warning indicator 11
blinks or flashes rapidly, as K1 also clicks out
its warning that your lights are still on.

How it works. Referring to the schematic
diagram (Fig. 1) let us first assume that
both the automobile headlights and ignition
are turned off. Since the entire circuit is
without power no alarm will sound.

With the ignition turned on and the head-
lights off (as you would for daylight driving)
voltage is applied to the base of Q1 but none
is applied to the collector because that cir-
cuit gets its voltage from the headlight switch
which is off. Some base-to-emitter current
flows in QI but not in Q2—without collector
current an alarm cannot be sounded.

TO 16N 5.6K
cmLml

335a

gNDBLACK
b |

BOTTOM
VIEW
Q1, Q2

Fig. 1. In the circuit above, capacitor C1 can
be increased in value to slowdown clicking
of relay K1 and flashing of warning lamp (1.

FI
5 AMP FUSE RIS,
T HIGH-FREQUENCY
BUZZER
C
R2 at
2N3053

Fig. 2. Resistance R1A (1000 ohms) limits cur-
rent through the high-frequency buzzer and
drops the voltage so that rated value is meas-

uvred across high-frequency buzzer terminals.

When both the lights and ignition are on
Q1 conducts because the collector and base
are at the same potential (+ 12 volts). QI is
now a closed “switch”—current flows
through R1 and relay coil (K1) is shorted
by Q1 and the relay contacts remain in their
normal (deenergized) position. Again no
alarm is sounded.

The alarm will be given only when the
headlights are left on and the ignition is
turned off. When the ignition is off the
voltage applied to the base of QI is absent.
The collector-to-base current through Ql
stops and relay coil K1 is not shorted any
longer (its “switch” is open). Resistor R1 is
now in series with the coil of K1 and, since
their resistance value is about equal approxi-
mately half of the 12 volts from the battery
will appear across R1 and the rest across

-

Completed unit above is held into chassis box
only by the pilot-lamp assembly jewel bezel.

PARTS LIST

C1—75-mf 15-volt electrolytic capacitor
F1—Fuse, 4 -amp, instrument type
11—Pilot lamp, Type 47
K1—6-volt, 335-ohm coil (Potter & Brumfield

RS5D)
Q1, Q2—2N3053 or equivalent npn transistor
R1—330-chm, 1-watt resistor (See Fig. 2 for

alternate value)
R2—5600-0hm, V2-watt resisjor
R3—3300-ohm, V;-watt resistor
R4—39-ohm, 1, -watt resistor (See Fig. 3 for

alternate valuel}

1—-Buzzer, high-frequency Code-Practice (Lafay-
ette 99R2556)

1—aluminum chassis box {Bud CU2101 or

e —

equiv.)
Misc.——perforated phenolic board, eyelets, wire,

i

pilot lamp assembly, lugs, aluminum for
bracket, etc.
Estimated construction cost: $7.00

Estimated construction time: 1 Y2 hours

A —
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the 6-volt DC coil of flasher relay KI.

The 6 volts across K1 causes the relay
armature to be attracted to the core. As it
is pulled closer the normally closed (NC)
contacts are opened and the normally open
(NO) contacts close momentarily. The coil
of K1 deenergizes and the NO contacts open
and the NC contacts close—starting the en-
ergize-deenergize cycle over, again and again,
until either the lights are turned off or the
ignition turned on.

The frequency of the energize-deenergize
cycle depends on the flexibility of the con-
tacts of K1 and the capacitance of C1. With
C1 discharged it takes a certain time for the
voltage to build up across K1 as Cl's charg-
ing current is limited by R1. When K1's NC
contacts open the charge on Cl keeps the
coil energized for a time after the NC con-

R4A HIGH-FREQ. BUZZER

TOR1 AND
LIGHT SWITCH

TO KI NO
CONTACT

TOo Q1
EMITTER

Fig. 3. When using this circuit wire a 10-ohm
resistor across buzzer to pass additional cur-
rent to light lamp 11 properly. Resistor R4A
should be 27 ohms, Y, watt for a #47 lamp.

Fig. 4. Basic parts layout may seem a bit
crowded—parts placement is not critical.
Pilot-lamp jewel bezel threads into ring of
pilot-lamp assembly that surrounds lamp 11.

Fig. 5. Rewiring relay K1 allows vehicle horn-
button circuit to become part of the Light
Watchman. It is hard to ignore o rapidly
beeping horn—if local laws permit such use.

June-Jury, 1966

tacts open—keeping the NO contacts closed.
Normal RC time-constant calculations do
not work here since the on-off time is af-
fected by the pull-in and drop-out character-
istics of the relay—the capacitor does not
charge fully or discharge completely during
the energize-deenergize cycle. To slow down
the repetition rate of the clicker and flash-
ing light increase the capacitance value of
Cl. Do not change R1 unless another re-
lay, with different coil resistance, is used.

Flasher Switch. The other half of the cir-
cuit is just a “switch” that controls the cur-
rent through I1. The base bias of Q2 is just
the charge on Cl. When the NO contacts
close +6 volts is applied to the base of Q2
through R3 and current flows through the
collector-emitter circuit of Q2 lighting I1.
R4 is a current limiting resistor and about
6 volts drop appears across it when current
flows through 11 and Q2.

Some Changes. If you feel that the click-
ing of K1 is enough warning for you just
forget about R3, R4, Il and Q2. Without
them K1 will still click about 5 times each
second. (For a more audible click the relay
(K1) should be mounted directly on the
metal case instead of on the phenolic per-
forated board.)

For an even louder attention-getting warn-
ing a low-voltage, low-current, high-fre-
quency buzzer can be used in the circuit.
Connected in series with R1 (Fig. 2) you
can eliminate K1, CI, R3, R4, Il and Q2.
This brings the cost of the project down to
about $2. Of course the buzzer can be con-
nected in series with R4 and 11 too. (Fig. 3).
If you connect the buzzer into the circuit be
sure to change the value of Rl or R4 as indi-
cated in the schematics.

Construction. Component layout is not at
all critical as long as you make sure that
nothing touches the aluminum box to make
an accidental short circuit. Fuse F1 (Fig. 2)
can be included to automatically disconnect
the unit from the light switch—it will not
protect the transistors under all of the pos-

Rl
(3] K

=
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1

} i———-} TO HORN
NO BUTTON WIRE

OR HORN
RELAY

NC
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Light Watchman with dashboard mounting
bracket, that fits holes drilled in dashboard.
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Details of mounting bracket—bend offset to
clear the box’s flanges or use spacers or nuts.

sible problems that can arise from improper
wiring or sloppy construction.

In the parts layout in Fig. 4 fuse F1 was
not used. About three 75-mf capacitors can
be stacked (connected in parallel) on top of
Cl1 if you want to make the click slower or
flash iaterval longer. This can be a lot
easier than laying out new positions for the
components in a larger case just because a
higher capacitance unit will not fit in the
space for CI.

Minuteman *"Nerve Center”

Use Youyr Horn. In areas where it is not
prohibited, circuit for relay K1 can be re-
wired (Fig. 5) so that the NO contacts can
be used to actuate the horn relay—do not
use the contacts of K| to operate the horn
directly since this heavy current will burn
the contacts of K1.

Parking or Headlights. If your local laws
do not require you to leave your parking
lights on while your car is parked on the
street at night connect while lead (A) to
the tail-light circuit. These lights are on a
separate switch contact—they are on when
the parking lights are on and they are on
when the headlights are on. No matter which
circuit you use you can check the connec-
tion with a test lamp before making it per-
manent.

Installation. Once you have decided on
where you can mount the case that contains
the circuitry you'll know whether you need
a bracket to mount the unit under the dash-
board. Without a light as an indicator you
can mount the unit on the fire wall with a
couple of self-tapping screws.

With a few under-dash contortions you can
connect the white wire (A) to the light
switch—just check your terminals first to
make sure you connect to the correct termi-
nal.

The red lead (B) can be connected to any
of the accessories that go on and off with the
ignition—putting the ignition switch in the
accessories position (if your car is so
equipped) will allow you to park with your
lights on and ignition off if this should ever
be necessary. The ignition circuit uses a
separate contact on the 3-position ignition
switch. With a sealed ignition switch it may
be necessary to connect directly to the igni-
tion coil “hot” terminal—not the one that
goes to the distributor breaker points. u

O D TR R A

A full-scale mock-up of an underground launch facil-
ity of the U. S. Air Force’s Minuteman ICBM has
been built in Waltham, Mass. by Sylvania Electric
Products Inc. Actual operational launch control cap-
sules will be located 50-feet below ground and will be
linked to unmanned missile silos located miles away.
Air Force officers man the “nerve centers” on a round-
the-clock basis. Sylvania' constructed the unit as part
of a multi-million dollar contract for an improved ver-
sion of the nation’s first solid-fuel, three-stage missile.
In photo, officer (rear) is seated at command console.
Officer in foreground checks missile readiness at con-
trol console. It doesn’t look much like a classroom,
but it is one of many in America’s space-age school
system.
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LANGUAGE

By Stanley Leinwoll

Have QSL's lost their thrill?
Try for a QSL for each language
broadcast by those stations!

8 During the past several years there has
been a significant increase in the number of
short-wave transmitters being used in inter-
national broadcasting. Moreover, the power
of these transmitters has been on the up-
swing. For example, since 1962 there has
been an increase of more than 10 percent
in the number of African and Asian nations
engaged in high frequency broadcasting. In
addition, many Afro-Asian nations engaged
in International Broadcasting before 1962
have recently begun to improve their services
by adding high power transmitters.

Ghana has recently added two 250,000-

* watt and two 100,000-watt short-wave trans-
mitters to its foreign service programs: the
United Arab Republic has one 250 kilowatt
transmitter in operation, and is planning to
add three more; Kuwait has four 250-kw
transmitters under construction, and Saudi
Arabia is planning the addition of two 250-
kw transmitters.

Of even greater importance to the short
wave listener has been the expansion of the
number of transmitters used by the world's
major broadcasters. In particular, the Voice
of America and Radio Moscow have added
heavily to the number of transmitters oper-
ating in the short wave bands.

It's How They Say It. Although the
steadily increasing number of transmitters in
service, as well as higher average power per
transmitter, have resulted in increased inter-
ference in the high frequency spectrum, it

June-JoLy, 1968



TABLE A—FOREIGN LANGUAGE CHECK SHEET
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T
. Band | .

Language | Broadcaster | Date Monutored_}l(meters)l_QSL Rec'd

Adigey R. Liberty March 4, 1966 | 31 | Apri8

Afrikaans | Netherlands March 7, 1966 | 19 | Apr 17

Albanian | BBC Feb 21, 1966 49 Mar 20

Ambaric | Cairo Feb 28, 1966 41

Bambara | Moscow April 1, 1966 25

Czech V. of America | Feb 17, 1966 | 31 Mar 8

has also afforded the SWL unprecedented
DX opportunities. Not only have the number

of countries engaged in international broad- ST Band | T
casting increased, but, of potentially more | Broadcaster Time (m(?t:rs)l LN Rk
importancg to the SWL? the number of' lan-  |ggE 1700 | =39 | Apri8| -
guages being carried in the international |Egypt | 2130 25 |Feb | Apri
services of many of the world’s broadcasters ghana land é??g ;? jan ?; Bar 10

i witzerlan an ar
ha;lncreased maseghy . V. of America| 1600 19 Mar 1| Mar 27

\s a result, the adventuresome SWL, in |gagio Moscow 2200 | 41 |Jan 27| Apri4
addition to accumulating country QSL’s as {Bulgaria | 1930 | 49 | Mar 22

he has done in the past, can now begin to
collect languages. Because of the higher av-
erage power per transmitter, the listener has
a better opportunity to hear some of the lan-
guages on the air than ever before.

Once he has decided on this entirely differ-
ent and exciting approach to his hobby, the
DX’er can then vary his search for new lan-
guages in several different ways.

At the present time, the world’s broadcast-
ing community has in regularly scheduled
operation program transmissions in more
than /35 languages and dialects. This figure
has been increasing steadily in recent years,
and now incJudes many exotic, and not often
heard-of languages, among which are Am-
haric, Baluchi, Efik, Fanti, Hausa, Konkani,
Quechua, and Wolof.

Log It. One approach to language DX
is the direct one: to log as many languages
as possible and to collect a QSL for each
language. A sample checksheet is shown,
with a proposed format for a log, in Table A.

If you have a tape recorder put it to work
—collect the station breaks. Often station
breaks are given in more than one language
which may be identified in yours.

In addition to his receiver, the language
DX'er will find a copy of the World Radio
and TV Handbook for Listeners an indis-
pensable tool in determining which languages
are broadcast by whom, and at what time,
and on which frequencies. Most SWL's are
familiar with the handbook, which can be
obtained at most SWL and electronic supply
houses, or ordered direct from: Gilfer Asso-
ciates, Dept. JS, P. O. Box 239, Park Ridge,
New Jersey.

TABLE B—ENGLISH LANGUAGE
CHECK SHEET

Some Numbers. As a start, the language
DX’er can study the schedules of the Voice
of America, the British Broadcasting Cor-
poration, and Radio Moscow. Radio Mos-
cow is the world’s leader in International
Broadcast output, transmitting in a total of
63 different languages. BBC is second with
40 different, and VOA third with 37 different
languages. Cairo is a surprising fourth with
26 different languages.

These four broadcasters alone will provide
the listener with close to one hundred lan-
guages that range all the way from Albanian
to Zulu. It will, of course, be impossible to
log all the languages of all the world’s broad-
casters, since many of these are regional
dialects, transmitted on low power to adja-
cent territories; under ordinary conditions,
therefore, the signals carrying some of these
languages will not be strong enough to be
heard over a wide area.

It should be possible, however, for the
determined DX’er to log at least 75 different
languages in a relatively short time, provided
he has accurate schedule information. As
indicated previously, the WRTV Handbook
is the best source of schedule information
for all international broadcasters, offering
a wealth of comprehensive information about
times, frequencies, and language services for
the world’s broadcasting community.

Another variation of language DX'ing is to
try to log all the languages transmitted by a
single broadcaster. As mentioned previously,
the Voice of America transmits in 37 differ-
ent languages, and would probably be the

(Continued on page 118)
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POLARITY
TATTLETALE

by

James

A. Fred

Are you puositive of your polarity? This handy little
electronic gadget will indicate battery or charger
polarity. Low in cost—easy to build, Why be without it?

® Several years ago most battery chargers made for use by the home auto
mechanic, had red and green lights on their front panel. The green light
was a combination power oN indicator and a proper polarity indicator.
The red light was a wrong-polarity indicator. It would light up if the
charger was connected to the battery backwards. The newer battery
chargers shown do not have polarity indicators. Many of them do have
-an ammeter however, which will go violently off scale if the charger is
connected backwards.

One of the oldest ways used to detect polarity is to use a potato. Just
cut a potato in half; plunge a pair of wires into the cut surface. The area
around the positive lead connected to the battery will turn green. A more
modern way is to use a voltmeter. However most home style auto mechan-
ics don’t have a voltmeter.

This little device that we built uses the property of a silicon rectifier
of passing current in only one direction to indicate the polarity of a battery
charger. Each rectifier is connected in series with a light bulb and when
the plus side of the battery is connected to the positive terminal then the
green light will light, but if the negative terminal of the battery is con-
nected to the positive terminal then the red bulb will light indicating that
the battery is connected backward. By using 6-volt bulbs and switching
in a scries resistor for a 12-volt battery, the device can be used on both
6- and 12-volt batteries or power supplies. (Continued Overleaf)
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Large terminal screws are for convenience
since current is limited by pilot lamps.

PARTS LIST FOR POLARITY INDICATOR

D1, D2—Silicon rectifier (Mallory 1N2090 or
equiv.)

11, 12—Pilot lamps (See text)

R1, R2—Resistors, 2-watt (See text)

S1—D.p.s.t. slide switch

1—molded black plastic case, 274 ” x 4" x
1-9/16" (Allied 87U895 or equiv.)

Misc.—Green pilot-light assembly; red pilot-
light assembly, aluminum for case cover;
wire; solder; terminal and mounting hard-
ware; insvlating washers; etc.

Estimated construction cost: $3.00

Estimated construction time: 2 hours

Start the Project. First collect all the
parts on the list. Layout and drill the holes
in the cover. The cover can be made of
metal, wood, phenolic or other material of
your choice. 1 used aluminum because it is
easy to work with. The aluminum was
etched in a strong solution of household lye
until it had a uniform satin finish. A coat
of clear spray was applied and then decals
were applied. Another coat of clear spray
finished the cover. When mounting the
battery connecting bolts be sure and use
insulating washers if your cover is made of
metal. The polarity connections to the recti-
fiers are very important because this deter-
mines which light will light. You may use
type 51 lamps with a 70-ohm, 2-watt resistor
or type 47 lamps with a 56-ohm, 2-watt
resistor for maximum brightness during 6-
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Complete circuit is mounted on this cover
using lamp and switch lugs as tie points.

R1 n
—— W @GREEN
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+ A2 12@ RED
HDZ
Circuit is simple. R1, R2 limit current

through 6-volt lamps when used on 12-volts.

volt operation. If you will be using only
12-volt batteries (or can stand less brilliance
during 6-volt operation) use a 12-volt lamp
like the 428, 1446, 1487 or 1815. Then you
can also eliminate the 6/12-volt switch and
the two 2-watt resistors.

Making Tests. After you have wired and
double checked the Polarity Indicator you
are ready to test it. To test a battery or
battery charger for polarity connect a wire
from the plus wing nut on the tester to a
post on the battery and connect a wire from
the negative wing nut to the other post of
the battery. (We are referring to the com-
mon type lead-acid automobile battery
rather than a dry cell battery.) If the green
indicator lights up you are connected prop-
erly, but if the red indicator glows you have
the wires to the battery reversed. After de-
termining the proper polarity of a battery
terminal take some red fingernail polish and
paint the top of the positive terminal post. @
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Neon-Lamp Calculator
Continued from page 52

wood backing. Then enlarge the circuit
board and cabinet top holes to Y4 inch. The
panel mounting holes are also drilled to
Ya inch. Do nojy enlarge the 4 mounting
holes in the perforated board or cabinet.

Drilling is complete on the cabinct rop and
panels. But the circuit board lamp holes have
to be enlarged to %s inch. And, since bits of
this size tend to tear the phenolic, it’s best
if a reamer is used instead of a drill.

Finally, the cabinet front and back holes
are laid out and drilled.

Lamp Subassembly. The neon lamps
are held in place by rubber grommets—in-
stalling these grommets is the first step. The
grommets have a Ye-inch inside diameter and
mount in ¥e-inch holes.

After the grommets are in place insert the
flea clips to support the ends of the bus-wires.
Note that the #9 horizontal wire has a flea
clip tie in the center. Next cut and solder
the bus-wires. The horizontal wires are laid
against the board and are soldered to the
bottom of the flea clips. The vertical wires
are soldered to the rop of the flea clips and
their ends are bent and shoved down the
center of the clips. The two sets of wires
should not touch. Care should be used at the
junction of Circuit #!1 and #2 to be sure
the wires are properly placed.

Next put the ¥s-inch, 6-32 machine screws
in the mounting holes (heads on same side as
the bus-wires) and thread on two, V4-inch
spacers on each machine screw. A #6
washer goes between the two spacers. Later,
the second spacer and washer are removed
and used on the top of the cabinet to hold the
board in place but this allows us to use the

panels as a guide for installing the lamps.

Install one lamp at a time and solder it
into the circuit. One wire connects to the
nearest vertical bus-wire and the other to the
nearest horizontal wire. After each lamp is
installed, place a panel over the spacers and
check the lamp’s height. The tip of the lamp
should be through the %s-inch lamp holes
and flush with the top of the panel. After
the wiring is complete, remove the second
spacer and washer from each mounting bolt
and install the board in the cabinet.

Rotary Switches. Although the rotary
switches specified have 12 positions only 9
switch positions are used. And, since there
are no stops, any 9 consecutive positions will
work. The terminal in the center is the rotor.

Nothing is preventing the builder from
using all 12 positions of the switches to go
as high as 12 times 12 etc.—The Editors

Looking at the back of the switch, count
counterclockwise when connecting the wires.
Connect one wire to each of the 9 positions
used. (Cut-off the shafts at the first notch
before fastening the switches in the cabinet.)
l'o position the knobs check for circuit con-
tinuity and set them accordingly. Mount the
remaining parts in the cabinet as shown
in the drawings and photos.

Final Wiring. The final wiring consists
of merely connecting the switch wires to the
proper board terminals. The isolation trans-
former, R1, and S3 are wired according to
the schematic diagram. Note that the #10
position on SI is used as a tie point for R1.

The last step is marking the three panels
which are used for the different functions.

To check the unit run through the prob-
lem combinations shown in the first two
groups in the table and check the answers.

The Neon-Lamp Calculator is finished but
the fun hasn't even started! L]

Completely wired unit is

GROMMET
(SPLIT)

JUNE-JULY, 1966

T ready to be *buttoned up"’
after final check has been
made. Grommet is split
to go onto ready-wired
linecord of T1. Put a

knot in linecord to give
some strain relief to the
connections on T1. Cord
protecting grommet fits in
slot in edge of side of
cabinet's bottom plate,

JUMPERS
#1 THRU
#4

— LAMP
ASSEMBLY
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You can earn more money

if you get an FCC License}

...and here’s our famous CIE warranty that
you will get your license if you study with us at home

NOT SATISFIED with your present in-
come? The most practical thing
you can do about it is “bone up” on
your electronics, pass the FCC cxam,
and get your Government license.

The demand for licensed men is
enormous. Ten years ago there were
about 100,000 licensed communications
stations, including those for police and
fire departments, airlines, the merchant
marine, pipelines, telephone companics,
taxicabs, railroads, trucking firms, de-
livery services, and so on.

Today therc are over a million such
stations on the air, and the number is
growing constantly. And according to
Federal law, no one is permitted to
operate or service such equipment
without a Commercial FCC License or
without being under the direct super-
vision of a licensed operator.

This has resulted in a gold minc of
new business for licensed service tech-
nicians. A typical mobile radio service
contract pays an average of about $100
a month. It’s possible for one trained
technician to maintain cight to ten
such mobile systems. Some men cover
as many as fiftcen systems, each with
perhaps a dozen units,

Coming Impact of UHF

This demand for licensed opcrators
and service technicians will be boosted
again in the next 5 years by the mush-
rooming of UHF television. To the 500
or so VHF television stations now in
operation, several times that many
UHF stations may bc added by the h-
censing of UHF channels and the sale
of 10 million all-channel sets per year.

Opportunities in Plants

And there are other exciting opportu-
nities in aerospace industries, electron-
ics manufacturers, telephone compa-
nies, and plants operated by electronic
automation. Inside industrial plants
like these, it's the licensed technician
who is always considered first for pro-
motion and in-plant training programs.
The reason is simple. Passing the Fed-
eral government’'s FCC exam and get-

ting your license 1s widely accepted
proof that you know the fundamentals
of clectronics.

So why docsn't everybody who *tink-
ers” with clectronic components get an
FCC License and start cleaning up?

The answer: it’s not that simple. The
government’s licensing exam is tough.
In fact, an average of two out of every
three men who take the FCC exam fail.

There is one way, however, of being
pretty certain that you will pass the
FCC cxam. And that is to take one of
the FCC home study courses offered by
the Cleveland Institute of Electronics

CIE courses are so effective that bet-
ter than 9 out of every 10 CIE-trained
men who take the exam pass it...on
their very first try! That's why we can
afford to back our courses with the
iron-clad Warranty shown on the fac-
ing page: you get your FCC License or
your money back.

There's a reason for this remarkable
record. From the beginning, CIE has
specialized in electronics courses de-
signed for home study. We have devel-
oped techniques that make learning at
home easy. even if you've had trouble
studying before.

In a Class by Yourself

Your CIE instructor gives his un-
divided personal attention to the les-
sons and questions you send in. It's like
being the only student in his “class.”
He not only grades your work, he an-
alyzes it. And he mails back his correc-
tions and comments the same day he
receives your assignmient, SO you can
read his notations while everything is
still fresh in your mind.

Mail Card for Two Free Books
Want to know more? The postpaid re-
ply card bound-in here will bring you
free copies of our school catalog de-
scribing opportunities in electronics,
our teaching methods, and our courses,
together with our special booklet,
“How to Get a Commercial FCC Li-
cense.” If card has been removed, just
send your name and address to us.

Matt Stuczynski,
Senlor Transmitter
Operator, Radio
Station WRBOE

“I give Cleveland
Institute credit for
my First Class
Commercial FCC
License. Even
though I had only six weeks of high
school algebra, CIE’'s AUTO-PRO-
GRAMMED™ lessons make elec-
tronics theory and fiindamentals easy.
After completing my CIE Course, |
took and passed the 1st Class FCC
Exam. | now have a good job in
studio operation, transmitting, proof
of performance, equipment Servic-
ing.”

Chuck Hawkins,
Chief Radio
Technican, Division
12, Ohlo Dept.
of Highways

“My CIE Course
cnablted me to pass
both _the 2nd and
1st Class License
Exams on my first
attempt ...T had no prior electronics
training cither. (Many of the others
who took the exam with me were
trying to pass for the cighth or ninth
time!) I'm now 1n charge of Division
Communications. It's an interesting.
challenging and rewarding job. And
incidentally, 1 got it through CIE's
Job Placement Service.

Glenn Horning,
Local Equipment
Supervisor,Western
Reserve Telephone
Company

“There’s no
doubt about it. 1
owe my 2nd Class
FCC License to
Cleveland Institute.
Their FCC license Course really
teaches you theory and fundamentals
and is particularly strong on transis-
tors, mobile radio, troubleshooting
and math. Do I usc this knowledge?
You bet. \We're installing more so-
phisticated electronic gear all the
time and what 1 lcarned from CIE
sure helps.

Cleveland Institute of Electronics

|

Accredited by the Accrediting Ci

of the

1776 E.17th St., Dept. EX-16, Cleveland. Ohio 44114

Natlonal Home Study Council, and the only home study school to provide complete coverape

of clectronics fundamentals plus such up-to-date applications as: Mlicrominiaturization * Laser Theory and Application ¢ Suppressed Carrier
Modulation ¢ Single Sideband Techniques » Logical Troubleshooting » Boolcan Algebra ¢ Pulse Theory « Timebase Generators...and many more.

92

RAD10-TV EXPERIMENTER



B SN S S s
Sttt P
RAIDINO TR SR R E AR ATNOIR IICAINS

FIRNT CLASS
vaeeer Soamrate,

eeees Conibanins

s .ﬁ:-.;\ "\‘J' :u\,)( -L;.u ", e
- .p...n..\)_ LY \9«4‘.";« B T T T p—.
“n I* __\..-"s‘-. s Coborsronar Uvtrente VY, 306 . o

o

Loy B LA

o et

Cieveland Institute of Electronics

W TN

of success in obtaining a

Government FCC License

The Cleveland Institute of Electronies hereby warrants that
upon completion of the Electronics Technology, Broadeast
Engineering, or First-Class FCC License course, vou will be
able to pass the FCC examination for a First Class Com-
mercial Radio Telephone License (with Radar Endorsement :

OR upon completion of the Electronic Communications
course you will be able to pass the FCC examination for a
Second Class Commerciut Radio Telephone License:

AND in the évert that you are unable to pass the FCC test
for the course you seléét. on the very first try, vou will res
ceive a FULL REFUND of all tuition payments.

This warranty is vulid for the entire period of the com-
pletion time allowed for the course selected.

L(;‘. (Z/T ': 5

G. 0. Allen
» President

—— e

June-Juvy, 1966
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Volume 45, No. 3

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 third and last part of White's

Radio Log, now published in three parts
twice each year. This format presentation
enables the Editors of Rapio-TV EXPERI-
MENTER to offer its readers two complete
volumes of White’'s Radio Log each year,
while increasing the scope of the Log and its
accuracy.

In this issue of White’'s Radio Log we
have included the following listings: U. S.
AM Stations by Call Letters, U. S. FM Sta-
tions by Call L etters, Canadian AM Stations
by Call letters, Canadian FM Stations by
Call Letters and the World-Wide Short-
Wave Section.

In August-September 1966 issue of Rapio-
TV EXPERIMENTER, Volume 46, No. 1,
the Log will contain the following listings:
U. S. AM Stations by Frequency, Canadian

AM Stations by Frequency. U. S. Television
Stations by States, Canadian Television Sta-
tions by Location and the World-Wide Short-
Wave Section. In the event you missed a
part of the Log published during the first half
of 1966, you will have a complete volume of
White's Radio Log by collecting any three
consecutive issues of Rap10-TV EXPERIMEN-
TER during the last half of 1966. The three
consecutive issues are an entire volume of
White’'s Radio Log that offers complete
listings with last minute station change data
that are not offered in any other magazine
or book.

If you are a broadcast band DX'er. FM
station logger, like to photograph distant TV
test patterns. or tune the short-wave bands,
you will find the new White's format an un-
beatable and up-to-date reference.

U.S. AM Stations by Call Letters
U.S. FM Stations by Call Letters

QUICK REFERENCE INDEX

Canadian AM Stations by Call Letters
Canadian FM Stations by Call Letters
World-Wide Short-Wave Stations

Rap10-TV EXPERIMENTER



U. S. AM Stations by Call Letters

C.L, Location Ke. |C.L. Location Ke. |C.L. Location Ke. C.L. Location
KAAA Kingman, Ariz. 1230 KATL Miles City, mont, 1340 KBOX Dallas, Tex. 1480 | KCOK Tulare, Calif,
KAAB Hot Sorings, Ark. 1840 KATN Boise. Idaho 1010  KBOY Medtord, Ores. 730 | KCOL Ft. Collins, Colo.
IKAAY Little Rock, Ark. 1090 KATO Sattord, Ariz. 1230  KBPS Portland. Qreg, 1450 | KCOM Comanche, Tex.
KABC Los Angeles, Calif. 790 KATQ Texarkana, Tex. 940 KBRC Mt. Vernon, wash. 1430 | KCON Conway, Ark.
KABH Midland. Tex. 1510 | KATR Eugene. Ore. 1320 KBRI Brinkley, Ark. 1570 | KCOR San Antonlo. Tex.
KABI Abilene, KKans, 1560 KATY San Luls Oblsno. Cal. 1340 KBRK Brookings, S.Dak. 1430 | KCOW Alliance, Nebr.
KABL Oakland, Callf. 460 KATZ St. Louis, Mo, 1600 ' KBRL MeCook, Nebr. 1300 | KCOY Santa Maria, Calif.
KABQ Afbuquerque, N.M, 1350 KAUS Austin, Minn. Il80 KBRN Brighton, Colo. 800  KCPX Salt Lake City, Utah
KABR Aberdeen, S.Dak. 1420 KAVE Carisbad. N.Mex. 1240 KBRO Bremerton, Wash. 1490 | KCRA Sacramento, Calif,
KACE Riverside, Calit, 1570 KAVI Roeky Ford, Colo. 1320 | KBRR Leadville, Colo. 1230 | KCRB Chanute, Kans.
KAC!| The Oalles, Oreg. 1300 KAVL Lancaster, Calif. 610 | KBRS Soringdale, Ark. 1340 | KCRC Enid. Okla.
KACL Santa Barbara. Cal. 1230 KAVR Apple Valley, Calif, 960 | KBRV Soda Sprgs., lda. SJOJ KCRG Cedar Rapids, lowa
KACT Andrews, Tex. 1360  KAWA Waco.Marlin, Tex. 1010 KBRX O°Nelll, Nebr, 1350 | KCRM Crane, Tex.
ICACY Port Hueneme. Calif. 1520 | KAWL York, Neb. 1370 KBRZ Freepori, Texas 1460 | KCRS Midland, Tex.
KADA Ada, Okla. 1230 KAWT Douglas, Ariz. 1450 | KBSF Springhill, La. 1460 | KCRT Trinidad, Colo.
KADL Pine Bluff, Ark, 1270 | KAYC Beaumont, Tex. 1450 { KBSN Crane, Tex. 970 | KCRYV Caruthersville, Mo.
KADO Marshall, Tex. 1410 ' KAYG Lakewood, Wash. 1480 | KBST Big Snrlna. Tex. 1490 | KCS) Pucblo, Colo.
ICAOY St. Charles. Mo. 1460 KAYL Storm Ldke, lowa 990 | KBTA Batesville, Ark. 1340 | KCSR Chadron, Nebr.
KAFY Bakersfield. Calif. 550 IKAYO Seattle, Wash. 1150  KBTC Houston, Mo. 1250 | KCTA Corpus Christi, Tex.
KAGE Winona, Minn. 1380 KAYS Hays, Kans. 1400 KBTM Joneshoro, Ark. 1230 | KCTI Gonzales, Tex.
KAGH Crossett, Ark. 800 KAYT Rupert. idaho 970! KBYN Neosho, Mo, 1420 | KCTY Salinas, Callf.
KAGI Grants Pass, Ore 930 KBAB Indianola. lowa 1490 | KBTO E) Dorado, Kans, 1360 | KCT X Childress, Tex,
KAGO Klamath Falls. Oren. 1150  KBAL San Saba, Tex. t410 | KBTR Denver, Colo. 7|0 KCUB Tucson. Ariz.
KAGR Yuba City. Calif, 1450 KBAM Longview. wash. 1270  KBUD Athens, Tex, 410 KCUE Red Wing. Mlnn,
KAGT Anacortes. Wash. 1340 | KBAN Bowie, Tex. 1410 | KBUMH Brlnham c.ty Utah 800 KCUL Fort Worth, Tex.
KAHI Auburn, Calif. 950 | KBAR Burley. Idaho IZSOIKBUN Bemidji. b 450 | KCvL Colville, Wash,
KAHR Redding, Calif, 1330 | KBAT San Antonin, Tex. 680  KBUR Burllnalon Iovt Il90 KCVR Lodi, Calif.
KAHU Waipahu, Hawali 4940 | KBBA Benton, Ark. 690 | KBUS Mexia, Tex. 1590 KCYL Lamnpasas, Tex.
KAIM Honolulu, Hawaii 870 KBBB Borger, Tex. 1600 KBUY Amarillo, Tex. 1010 KDAC Ft. Bragg, Calif.
CAIN Nampa, Ida. 1340 | KBBC Centerville. Utah 1600 KBUZ Mesa, Ariz, 1310 KDAD Weed, Calif.
KAIR Tueson, Ariz. 1490 KBBO Yakima. Wash. 1390 | KBVM Lancaster, Calif. 1380 KDAK Carrington, N.D.
KAJO Grants Pass, Oreg. 1270 KBBR North Bend, Oreg. 1340 KBV U Bellevue, Wash. 1540  KDAL Duluth, Minn.
KAKA Wickenburg, Ariz. 1250 KBBS Butfalo, wyo. 1450 | KBWD Brownwood, Tex. 1380 | KDAN Eureka, Calif,
KAKC Tulsa, Okla. 970 KBCH Oceanlake. Oreg. §380 KBXM Kennett, Mo. 1540 | KDAV Lubbock, Tex.
KAKE Wichita, Kan. 1240 KBCL Shreveport. La, 1220 ' KBYE Okla. Clty, Okla. 890 | KDAY Santa Monlea, Calif.
KALB Alexandria, La. 580 KBEA Mission, Kans. 1480 KBYG Big Spring, Tex. 1400 | KOB Santa Barbara. Calif.
KALE Bichland, Wash, 960 KBEC Waxahachle, Tex. 1390 | KBYP Shamrock, Tex. 1580 | KDBM Dillon, Mont,
KALF Mesa, Arlz. 1510 KBEE Modesto, Calif. 970 KBYR Anchorage, Alaska 1270 | KDBS Alexandria, La.
KALG Alamogordo, N.Mex. 1230 KBEK EIlk Clty. Okla. 1240 | KBZY Salem, Oreg. 1490 | KDCE Espanola, N.M,
KAL}I San Gabriel. Cal. 1430 | KBEL idabel, Okla. 1240  KBZ2Z Lalunta, Colo. 1400 | KDDA Dumas, Ark.
KALL Salt Lake City, Utah 910| KBEN Carrizo Sprgs., Tex. 1450 | KCAB Dardanelle. Ark. 980 | KDDD Dumas, Tex.
KALM Thayer, Mo, 1290 | KBER San Antonio, Tex. 1150 | KCAC Phoenix, Ariz. 1010 | KDEC Decorah, lowa (]
KALN lola, Kan. 1870 | KBET Reno. Nev. 1340 | KCAD Abilens. Tex. 1560 | KDEF Albuquerque, N.Mex.
KALO Little Rock, Ark. 1250 | KBEV Portland, Oreg. 1010 | KCAL Redlands, Calif. 1410 | KDEN Denver. Colo.
KALT Atlanta, Tex. 900 | KBEW Blue Earth. Minn, 1560 | KCAM Glennallen, Alaska 790 | KDEO EI Cajon, Calif,
KALV Alva, Okla. 1430 | l(BFS Belle Fourche, S.Dak. 1450 | KCAN Canysn, Tex. 1550 | KDES Palm Sorgs., Calif.
KAMD Camden, Ark. 910 KBGN Caldwell, 1daho 910 KCAP Helena. Mont. 1840 | KDET Center. Tex.
KAMI{ Cozad, Neb. . 1580 | KBGO Waco, Tex. 1580 | KCAR Clarksvlile, Tex. 1350 KDEX Dexter. Mo.
KAML Kenedy-Karnes City, KBHB Sturgis. §. D, 1280 [ KCAS Slaton. Tex. 1050 | KDEY Boulder. Colo.
ex. 990 | KBHC Nashville, Ark. 1260 { KCAT Pine Biuff, Ark. 1530 KDFL Sumner. Wash.
KAMO Rogers. Ark. 1390 | KBHM Branson, Mo, 1220 | KCBC Des Moines, lows 1390 ' KDFN Deniphan, Mo.
KAMP EI Centro, Calif, usol <BH8 Hot Springs, Ark. 590 | KCBD Lubbock, Tex. 1590 KDGO Durango, Colo.
KAMY McCamey, Tex. 450|KBIA Burlington. la, 1150 | KCBQ San Dlggn, Calll 1170 KDH I Twenty-nine Palms,
IKANA Anaconda. Mont, 580 | KBIB Monette, Ark. 1560 | KCBS San Fran., Calit 740 Callfornia
KANB Shreveport. La. 1300 KBIF Fresno, Calif. 900 | KCCB Corning, Ark. 1260 K DHL Faribault, Minn,
KAND Corsicana, Tex. 1340 KBIG Avalon, Cal, 740 KCCL Parls, Ark. 1460 KDHN Dimmitt, Tex.
KANE New lberia, La. 1240 KBIM Rowell N.Mex 910 KCCN Honolulu. Hawaii 1420 KDIA Oakland, Callf,
KANI Wharton. Tex. 1500 KBIS Bakarsneld Calit, 970 KCCO Lawton. Okla. 1050 | KDIO Ortonville, Minn.
KANN Ogden, Utah 1250  KBIX Muskogee, Okla. t490 K CCR Plerre, S. D, 1240 | KDIX Dickinson, N.Dak.
ICANO Anoka, Minn, §470 KBJM Lemmon, S.D. 1400 | KCCT Corpus Christi, Tex. 1150 KDJ§ Holbrook, Ariz.
KANS Larned, Kan. 1510 KBIZ Ottumwa, lowa 1240 | KCCV Independence, Mo. 150 | KDKA Pittsburgh, Pa.
KAOH Duluth, Minn, 1390 | KBJT Fordyes, Ark. 1570 | KCEE Tucson. Ariz. 790! KDKD Clinton. Mo,
KAOQOK Lake Charles. La. 1400 | KBKR Baker, Oreg. 1490 KCEY Tunlock, Calif. 1390' KDKO Littleton, Colo.
KAOL Carroliton, Mo. $430 | KBKW Aberdeen, Wash, 1450 K CFA Spokane, Wash. 1330 | KDLA DeRidder. La.
KAOR Oroville. Calif, 1340  KBLA Burbank, Callf, 1500 | KCFH Cuero, Tex. 1600 KDLK Del Rio. Tex.
KAPA Raymond, Wash. 1340 | KBLE Seattle. Wash. 1050 | KCFI Cedar Falls, lowa 1250 KDLM Detroit Lakes, Minn.
KAPB Marksville, La. £870 KBLF Red Biuff, Calif. 1490 | ) cGM Columbia. M 1580 KDLR Devils Lake, N.Dak.
KAPE San Antonio, Tex. 1480 | KBLI Blacktoot, tdaho 690 KCHA Charles City, Jowa 1580 | KDLS Perry, iowa
KAPI Pueblo, Colo. 690 | KBLL Helena. Mont, 1240 'K CHE Cherokee, lowa 1440 KDMA Montevideo, Minn,
KAPR Douglas, Ariz. 930 | KBLR Bolivar, Mo, 1550 K CHI Chillicothe. Mo. 1010 KOMO Carthage, Mo,
KAPS Mt. Vernen. wash, 1470 | KBLT Big Lake, Tex. 1290 | KCH) Delano, Calif. 1010 | KDMS EI Dorado, Ark.
KAPT Salem. Ore 1220 | KBLU Yuma, Ariz. 1320 | CHR Charleston, Mo. 1350 | KDNC Snokane, Wash.
KAPY Port Angeles. Wash. 1290 | KBLY Gold Beach, Oreg. 1220  KCHS Truth or Conseauences, KDNT Denton, Tex.
KARA Albuquerque. N.M, 1310 K8MI Henderson, Nev, 1400 | New Mexico uoo} KDOK Tyler. Tex.
KARE Atchison, Kan. 1470 KBMN Bozeman, Mont, 1230 KCHV Coachella, Calif. KDOL Mojave, Calif.
KARI Blaine. Wash, 550 KBMO Benson, Minn. 1290 | K CHY Cheyenne, Wyo, |530 KDOM windom, Minn,
KARK Little Rock, Ark. 920  KBMR Bismarck, N, D, 1350 KCID Caldweil, Idaho 1490 | KDON Salinas, Calif.
KARM Fresno, Calif. 1430 KBMW Wahpeton. N.D.- KCIl Washington, lowa 1380 | KDOT Scottsdale, Ariz.
KARR Great Falls, Mont. 1400 Breekenridge, Minn. 1450 |\ C 1) Shreveport, La. 1050 | KDOV Medford. Ores.
KARS Belen, N.M, a60 KBMX Coalinga, Calif. 1470 | kCiL Houma. La. 1490 | K DOX Marshall, Tex.
KART Jerome, 1daho 1400 | KBMY Billings, Mont. 1240 K CIMm Carroll, lowa 1380 | KDQN DeQueen. Ark.
KARY Prosser, Wash. 1810 KBND Bend. Oreq. 1LI0 [ |(CIN Vietorville, Calif. 1590 | KDRG Doer Lodoe, Mont.
KASH Eugene, Ore. 1590 KBOA Kennett, Mo, 830 | xCJB Minot. N.Dak. 910 | KDRO Sedalia. Mo,
KASI Ames, lowa 1430 K BOE Oskaloosa, lowa 740 | K €K C San Bernardino, Cal, 1350 | KDRS Paragould, Ark.
KASIK Dntario. Callf t510 | KBOI Baise. Idaho 670 | K CKG Sonora, Tex 1240 | KDRY Alamo Hts.. Tox.
KASL Newcastle, Wyo. 1240 KBOK Malvern, Ark 1810 | KCKN Kansas City, Kans. 1340 | K DS) Deadwood. S.Dak.
KASM Albany, Minn. 1150 KBOL Boulder, Colo. 1480 | \CKW Jena. La. 1480 | KDSN Denison, lowa
KASO Minden, La. 1240 KBDM Bismark. Mandan, KCKY Coolidge. Ariz. 1150 | KDSX Danlson Sherman,
KAST Astoria, Ore. 1870 N. Dak. 1270 ¢ CLA Pine Biuft. Ark. 1400 |
KASY Auburn, wash. t220 ' KBON Omaha, Nebr. 1490 | KCLE Cleburne, Tex. 1120 KDYA Dulta, Calo.
KATA Arcata, Calif. 1340 KBOP Pleasanton, Tex. 1380  KCLN Clinton, lowa 1390 | KDTH Dubuque, lowa
KATE Albert Lea. Minn. 1450 KBOR Brownsville. Tex. lgoo I((éli% l;‘ul‘enw:rth. Kans. :g;g Kg&lAb:‘utc'r!msonM'Mlnn
Butte, Mont. 50 | i€ alls, Tex. K astings. nn.
CALY, Cu3nersiiWyol [SLORKE 0N KCLS Flagsfafl, Arlz. 600 KOWB St. Paul, Minn.
KCLU Rolla, Mo. 1590 | KDWT Stamford. Tex.
i - T I KCLV Clovis. N.Mex. 1240 | KDXE No. Little Rock., Ark.
KCLw c".;l'mlll(w. :ax. |2900 KDX{j Mansfield, Lau' "
KCL olfax, Wash. 0 kD St. George, a
Every effort hos been made to ensure accuracy of the KCMxC Texarkana., Tex 1230 KD:I(L Tooele, Utah
. . : b 5 icati 4 Tute -  KCMJ Palm Sprgs.. Calit 1110 KDZA Pueblo, Colo
mfonf\ﬂ"on listed, it this pubilicatian, by nbs‘o n(fU KCMD Kansac City, Mo 810 KEAN Brownwood, Tex.
racy is not guoronteed ond of course, only information éms MannouBSnrcsN Sute 'l;gg KEAP Freano, ﬁf""r
f 4 i H KCN! Broken Bow, Nebr. KEBE Jacksonville, Tex.
available up to pvess-nme. covld .be included. Cop.yv!gh' KCNO Atturas, Calif. 570 | KEGH Ketchikan, Alasis
1966 by Science & Mechanics Publishing Co., o subsidiary |(gg; :an‘Mar'tos. Tex :;;gl KE%’; gdussAa,' ‘r?x. 3
. . . ewion, lowa K an Antonio, Tex.
of Davis Publications, Inc., 505 Park Avenue, New York, IQCDG Contentiile. Tows (400 | KEDD Dodes City, Kans.
New York 10022, | KCOH Houston, Tex. (430! KEDO Lonsview, Wash,
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C.L. Location
KEED Soprinafield- Eugene,

re.

KEEE Nacogdoches, Tex.
KEEL Shreveport, La.
KEEN San Jose, Callf,
KEEP Twin Falls, Idaho
KEES Gladewater, Tex.
KELA Centrafla.Chekalis,

Wash.
KELD EI Dorado. Ark.
KEL1 Tulsa, Okla.
KELK Elko, Nev.
IKELO Sioux Falls, S.Dak.
KELP El Paso, Tex.
KELR El Reno, Okla.
KELY Ely, Nev.
KENA Mena, Ark.
ND Cheyenne, Wyo.
NE Toppenish, Wash.
NI Anthorage, Alaska
NM Portales, N.Mex.
NN Farmington. N.M,
NO Las Vegas, Nev.
NR Houston, Tex.
NT Prescott. Ariz2.
NY Bellingham- Farndala

Wash

ICEOS Flagstaff, Ariz.
ICEPR Kennevick-Richland-

Pasco. Wash.
KEPS Eagle Pass, Tex.
KERB Kermit, Tex.
KERC Eastland, Tex.
KERG Eugene, Oreg.
KERN Bakersfield, Calif.
KERV Kerrville, Tex.

E
E
E
E
E
E
E
E
E

KESM Eldorado Springs, Mo.

KEST Boise, Idaho

KETO Seattle, Wash.

KETX Livingston. Tex.

KEUN Eunice. La.

KEVA Evanston, Wyo.

VL White Castfe, La.

VT Tueson, Ariz,

wWB Oakland, Calif.

W1 Topeka, Kans,

X Portland, Oreg.

X0 Grand Junc.. Colo,

YD Oakes, N.Dak.

E Perryton. Tex.

J Jamestown, N.Dak.

L Long Prairie, Minn.

R Terrytown, Nebr.

S Corpus Christi, Tex.

Y Provo, Utah

Z williston. N.Dak.

U Rapid City, S.Dak.

Y Anaheim, Calif.

B Omaha, Nebr,

C Los Angeles, Calif.

H Lakewood Center,
Wash

L Fulton, Mo.

M St. Cloud, Minn.

RERRARRARRRARRAARRARTA

MMM NNTM MM IAIMMMmmmmmmmmmmmmm

R Fairbanks, Alaska

X San Francisco, Calif.
; Fayetteville, Ark.
B
C

ARXXXAAR

Liberty. Tex.
Great Falls, Mont,
Cheyenne, wWyo.

I Sacramento. Calif.

B Redfield, S. Dak.

A Amarillo, Tex.

F Van Buren, Ark.

| Wichita, Kansas

R Grand Coulee, Wash.

L Pueblo, Colo.

Q St. Joseph, Mo,

A Helena, Ark.

Q Boone, lowa

T Flagstaff, Ariz.

H Wichita. Kans.

| Los Angeles, Calif.

IF Tueson, Ariz.

1V Modesto, Calif.

1Z Fond du Lac. Wis.

JB Marshalltown, lowa

FIJM Grand Forks, N.Dak

JZ Ft. Worth, Tex.

FKA Greeley, Colo.

FKF Bellevue, Wash.

FKU Lawrence, IKans.

FLA Scott City. Kans.

FLD Floydada, Tex.

FLI Mountain Home. lda.

FLJ Walsenburg, Colo.

FLN Baker, Mont,

F

F

F

F

Y Corvallis, Oreg,
MB San Dlego. Cal.
M) Tulsa, Okla,

L
tw Klamath Falls., Oreg.

.L. Location

ML Denver, Colo.

0O Fiat River, Mo.

F Shenandoah, towa

V Ferriday, La

W Fargo, N.Oak,

R Lincotn, Nebr.
KFOX Long Beach, Callf.
KFPW Ft. Smith, Ark.
KFQD Ancherage. Alaska
KFRA Franklin, La,
KFRB Fairbanks, Alaska
KFRC San Francisco, Catif.
KFRD Rosenberg- Richmond,

Tex.
iCFRE Fresno, Calif.
KFRM Kansas Clty, Mo.
IKFRO Longview, Tex.
KFRU Columbia, Mo,
KFSA Ft. Smith, Ark.

M
N
N
N
(1]

| KFSB Joptin, Mo.

KFSC Denver, Colo.

KFST Ft, Stockton, Tex.
KFT™ Ft. Morgan, Colo.
KFTV Paris, Tex.

KFTW Frederickstown, Mo.
KFUN Las Vegas, N.Mex.
KFUOQ Ctayton, Mo.

KFVS Cape Girardeau, Mo,
KFWB Los Angeles, Calif.
KFXD Nampa, Idaho

KF XM San
KFYN Bonham, Tex.
KFYO Lubbock, Tex.
KFYR Bismarck, N.Dak.
KGA Spokane, Wasn.
KGAF Galnesville, Tex.
KGAIK Gallup, N.Mex,
KGAL Lebanon, Oreq.
KGAR Vancouver, Wash.
KGAS Carthage, Tex.

| KGAY Salem. Oreg.

KGB San Diego. Calif.
KGBC Galveston, Tex.

| KGBS Los Angeles, Callf.

KGBT Harlingen, Tex.
KGBX Sprlnuﬁeld Mo.
KGCA Rugby, N.
KGCL East Prairie, Mo.
IKGCX Sidney. Mont.
KGDN Edmonds. Wash.

GEE Bakersfield, Callf.
K Sterling, Colo,

M Boise, ldaho

N Tulare, Calif.

R Long Beach, Catif.

2 Kalispell, Mont,
F Shawnee, Okla.

1 Los Angeles, Calif.
L Roswell. N.Mex.

W Kearney. Nebr.
X Pierre., S.Dak.

F Coffeyville, Kans.

ARRRARARRARARARRRAARA
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L Billings. Mont.
HM Brookfield, Mo.
KGHO Hoquiam, Wash,
KGHS International Falls,
Minn.
KGHT Hollister, Calif.
KGIL San Fernando. Calif.
KGIW Alamosa, Colo.

KGKB Tyler, Tex.

KGKL San Angelo, Tex.
KGKO Benton, Ark.
KGLC Miami, Okla.
KGLE Glendive, Mont.
KGLM Avalon, Calif.

KGLN Glenwood Sprgs., Colo.

KGLO Mason City. lowa
KGLU Satford. Ariz.
KGMB Honolulu, Hawaii
KGMC Englewood, Colo.
KGMI Bellingham. Wash.
KGMO Cane Girardeau, Mo,
KGMR Jacksonville, Ark.
KGMS Sacramento, Calif.
KGMT Fairbury, Nebr.
KGNB8 New Braunfels. Tex.
KGNC Amarillo, Tex.
KGNO Dodge City. Kans,
KGNU Santa Clara, Cal.
KGNS Laredo, Tex.

KGO San Francisco. Calif.
KGOL Palm Oesert. Cal.
KGOS Torrington, Wyo.
KGPC Grafton. N.Oak.
KGRB West Loma, Cal.
KGRY Henderson. Tex.
KGRL Bend, Oreg.

KGRN Grinnell, lowa
KGRS Pasco, Wash.
KGRT Las Cruces, N.Mex.
KGST Fresno, Callf.
KGTN Georgetown. Tex.
KGU Honolulu. Hawaii
KGUC Gunnisen, Colo,

L Grecnville, Tex.
0 Missoula, Mont.
VW Belgrade, Mont,
KGW Portland, Ores.
KGWA Enid, Okla.

G

GU

GUL Port Lavaca, Tex.
KGV

GV

G

ARRARER

ernardino, Calit.

M Albuquerque, N.Mex.

D Santa Barbara. Cailf,

Ke.|C.L.

1390
1240

1600

1240
1280
1230
750
1390

Location

KGY Olympia. Wash,
KGYN Guymon, Okta.
KHAi Honolulu. Hawaii

KHAIK Cedar Rapids, lowa
IKHAL Homer, La.

KHAP Aztec, N.M.
KHAR Anchorage, Alaska
KHAS Hastings, Nebr.
KHAT Phoenix. Ariz.
KHBM Monticello, Ark.
KHBR Hillsboro, Tex.
IKHDN Hardin, Mont
KHEB Heher Springs, Ark.
KHEM Big Springs, Tex.
KHEN Henryetta, Okla.
IKHEP Phoenix. Ariz.
KHER Santa Marla, Calif.
KHEY El Paso, Tex.
KHFH Sierra Vista, Ariz.
IKHFt Austin, Tex.
KHHH Pampa, Tex.
KHIP Albuquerque, N.M.
KHIT walla walla, Wash.
KHJ Los Angeles, Callf.
KHMO Hannibal. Mo.
KHOB Hobbs, N.Mex.
KHOE Truckes. Calif.
KHOG Fayetteville, Ark.
KHOS Tucson, Ariz.
KHOT Madera, Calif.
KHQW Denver, Colo.
IKHOZ Harrison, Ark.
KHQ Spokane. Wash.
KHRT Minot. N. D.
KHSJ Hemet. Calif.
KHSL Chico, Calif.
KHUB Fremont, Nebr.
KHUM Santa Rosa, Calif.
KHUZ Borger, Tex.
KHVH Honolulu, Hawall
KIBE Palo Alto, Calif.
KIBH Seward, Alaska
KIBL Beevilte, Tex.
KBS Bishop, Calif.
KICA Clovis, N.M.
KICD Spencer, iowa
KICK Springfield, Mo.

o
=2
o
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€O Calexico. Calif.
CS Hastings, Neb.
CY Nome, Alaska
tdaho Falls, idaho
D Monterey, Calif,
0 Boise. ldaho

V Glendale. Calif.
FG lowa Fatls, la.
FN Phoenix, Ariz.
FW Sitka. Alaska
GO St. Anthony. lda.
HN Hugo. Okla.

HR Hood River, Oreg.
JV Huron, S.Dak.
K1 Honolulu, Hawaii
KK Pasadena, Tex.
KO Miami. Ariz.
KS Sulphur, La.
KILE Galveston. Tex.

K
K
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KILO Grand Forks, S.Dak,

KILT Houston, Tex.
KIMA Yakima. Wash.
KIMB Kimball, Nebr.
KIML Gillette, Wyo.
KIMM Rapid City. S.D.
KIMN Denver. Colo.
KiMO Hilo, Hawaii
IMP Mt Pleasant, Tex.
INO independence, IKans.
INE Kingsville. Tex.
KING Seattle, wash,
INO Winslow, Ariz.
KINS Eureka, Call'.
KENT El Paso, Tex.
KINY Juneau. Alaska
KIOA Des Moines. jowa
KIOT Barstow. Calif.
KI0X Bay City. Tex.
KIPA Hilo, Hawail
K1QS Willows, Calif.
KIRO Seattle, Wash,
IKIRT Mission, Tex.
KIRV Fresno, Cal.
KIRX Kirksville. Mo.
K1SO Sioux Falls, S.Dak.
K181 Salina. Kan.
KISN Vancouver, Wash.
K1ST Santa Barbara, Calif.
KIT Yakima, Wash.
KITE San Antonio, Tex.
KIT1 Chahalis-Centralia,
Wwash.

KITN Olympia, Wash,
KiUL Garden City, Kans.
KIUN Pecos, Tex.
KIUP Durango. Colo.
KIvY Crockett, Tex.
KIWA Sheldon, lowa
KIX| Seattle. Wash.
KIXL Dallas, Tex.

tXX Provo. Utah

1XZ Amarillo, Tex.

122 EIl Paso, Tex.
I(JAM Madison, S.Dak.
IKJAN Atlantic, lowa

Ke.| C.L.

Location Ke.

KJAX Santa Rosa. Calif. 1150
KJAY Sacramento, Callf. 1430
KJBC Midtand. Tex. 1150
KJCF Festus, Mo. 1400

| KJCK Junction City, Kans, 1420

KJDY John Bay, Ore. 1400
KJEF Jennings, La. 1290
ICJEM Oktahoma City, Okla. 800
KJET Beaumont, Tex. 1380
KJFJ Webster City, lowa 1570
KJIM Ft. worth, Tex. 870
KJKJ Flagstaff, Ariz, 1400
KJLT North Platte, Nebr. 970
KJNO Juneau, Alaska 630
KJOE Shreveport, La. 1480
KJOY Stockton, Calif. 1280
KIPW_ Waynesville, Mo. 1390
KJR Seattie, Wash, 950
KJRG Newton, iKans. 950
KJSIK Columbus, Nebr. 900
KJwWH Camden, Ark. 1450
KIKAL Denver cny. Tex. 1580
KIKAM Pueblo, Col 1350
KKAN Phl!llpshuru “Kans. 1490
KKAR Pomona, Callf, 1220
KKAS Silsbee, Tcx 1300
KKEY Vancouver, Wash. 1150
KKHI San Franeisco, Calif. 1550
KKIN Aitkin, Minn. 930
KKIS Pittsburg, Calif. 990
KKiT Taoes, N,Mex. 1340
KKJO St. Joseoh Mo. 1550
KIKOK Lompoc, Calif. 1410
KKUB Brownfield, Tex. 1300

KLAC Los Angeles, Catif. 570
KLAD Klamath Falls, Orea. 960

KLAK Lakewood. Colo. 1600
IKLAM Cordova, Alaska 1450
KLAN Lemoore, Calif. 1320
KLAV Las Vegas, Nev. 1230
KLBK Lubbock. Tex. 1340
KLBM La Grande, Oreq. 1450
KLBS Los Banos, Calif. 1330
KLCB Libby, Mont, 1230
KLCN Blytheville, Ark, 910
KLCO Poteau, Okla. 1280
KLEA Lovington., N.Mex. 630
KLEB Golden Meadow. La. (600
KLEE Ottumwa. lowa 1480
KLE| Kailua, Hawaii 1130
KLEM LeMars, lowa 1410
KLEN Kllleen, Tex. 1050
KKLEO Wichita, Kans. 1480
KLER Orofino, Idaho 950
KLEX Lexingfon, Mo. 1570
KLED Litchfield, Minn, 1410
KLFF Mead, Wash. 1590
KLGA Algona, lowa 1600
KLGN Logan, Utah 1390
KLGR Redwood Falls. Minn. 1490
KLIB Liberal, Kans, 1470
KLIC Monroe, La, 1230
KLID Poplar Bluff, Mo, 1340
KLIF Dallas, Tex. 1190
KLIK Jefierson City, Mo. 950
KLIN Lincoln, Nebr. 1400
KLIP Fowler, Calif. 1220
KLIQ Portland, Orea. 1290
KLIR Denver, Colo. 990
KL1V San Jose, Cal. 1590
KLtX Twin Falls, ldaho 1310
KL1Z Brainerd. Minn. 1380
KLKC Parsons. Kans. 1540
KLLA Leesville, La. 1570
KLLL Lubbock, Tex. a6y
KLME Laramie, Wyo, 1490
KLMO Longmont, Colo. 1060
KLMR Lamar, Colo. 920
KLMS Lincoln, Nebr. 1480
KLMX Clayton, N.Mex. 1450
KLO Dgden, Utah 1430
KLOA Ridgecrest, Calif 1240
KLOC Ceres, Callf. 920
KLOE Goodland. Kans. 730
KLOG Keiso, Wash. 1490
KLOH Pipestone. Minn, 1050
KLOX San Jose, Calif, 1170
KLOL Lincoln, Neb. 1530
KLOM Lompoc, Calif. 1330
K LOO Corvallis, Ore, 1340
KLOS Albuquerque, N. M. 1580
KLOU Lake Charles. La, 1580
KLOwW Loveland. Colo. 1570
KLPL Lake Providence, La. 1050
910 | KLPM Minot, N.Oak. 1390
0| KLPR Okla. City. Okla. 1140
KLRA Llittle Rock. Ark. 1010
KKLRS Mountain Grove, Mo. 1360
| KLTF Little Falls, Minn, 960
KLTI Macon, Mo. 1560
KLTR Blackwell, Okla. 1580
KLTZ Glasgow, Mont. 1240
KLUB Salt Lake City, Utah 570
KLUC Las Veegas, Nev, 1050
KLUE Longview, Tex. 1280
KLUV Haynesville, La. 1580
KLVI Beaumont. Tex. 561
KLVL Pasadena, Tex. 1480
KLVT Levelland, Tex. 1230
KLWN Lawrence, Kans, 1320
KLWT Lebanon, Mo. 1230
KLWW Cedar Rapids, lowa 1450
KLYD Bakersfield, Calif. 1350
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c.L Location

KLYQ Hamilton, Mont,

KLYR Clarksville, Ark.

KLZ Denver, Colo.

KMA Shenandoah, lowa

KMAC San Antonio, Tex.

KMAD Madill, Okla,

KMAK Fresne. Calif.

KMAM Butler, Mo,

KMAN Manhattan, Kans.

AQ Maquoketa, lowa

R Winnsboro, La.

$ Shelton. Wash.

C Kansas City. Mo,

L Junction, Tex.

Y Monterey, Calif,

CD Fairfield, lowa

CL McCal, tda.

CM McMinnville, Dreg.

CO Conroe, Tex.

0 Ft, Scott, Kans,

0 Medford, Oreg.

Wenatchee, Wash,

San Bernardino,
California

ICemmerer, Wyo,

Marshall, Minn,

Marshall, Tex.

Camaron. Tex.

Grants, N.M,

S Portanevllla, Mo,

J Fresno, Calif,

LB Monroe, La.

MJ Grand Island, Nebr,

MO Marshall, Mo.

Z2z2222
DOR > >

e mIITM mMMmMO
ZriFcx Zr

NS Sioux City, towa
0 Tacoma, Wash.

ON Great Falls, Mont.
OP Tucson. Ariz,

OR Murray, Utah

DX St. Louis, Mo,

PC Los Angeles. Calit.
PL Sikeston, Mo,
RC Morgan City, La.
EE Anderson, Cal.
S
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S Morris, Minn,

L Ukiah, Calif.

UL Muleshos, Tex.
US Muskogee. Okla.
VI Wailuku, Hawaili
YC Marysville. Callf.
AF Fredericksburg, Tex.
AKX Sait Lake €ity. Utah
AL Victoria, Tex.
BA Vallejo, Calif,
| Norton. Kan.
R San Francisco.
Y Newport, Ark.
K Concordia, ICans,
CM Moberly, Mo.
CY Nebraska City. Nebr.
DC Hettinaer. N.Dak.
D! Honolutu, Hawalil
DY Marysville, Kans.
EA Jonesboro. Ark.
EB Scottshluff, Nebr.
ED McAlester, Okla.
EL Brady, Tex.
EM Nevada. Mo,
ET Palestine. Tex.
E
E
E
G

Z2Z2ZZZIXTRz2X

Cal.
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W Spokane. Wash.
X McPherson. Kans.
Calif.

ZZZ2Z2Z2ZZZZT22ZZZ

Z Lompoc,
NGL Paradise, Callf.
NGS Hanford. Calif.
NIA Knoxville, fowa
NIC winfield. Kan.
NIM Maryville, Mo,
NIN Wichita Falls, Tex.
NIT Abilene. Tex.
NLV Ord, Neb.
NND Cottage Grove, Oreg.
NOC Natchltoches, La.
NOE Monroe. La.
NOG Nogales, Arlz.
NOK Ft. Worth, Tex.
NOP N, Platte, Nebr.
NOR Norman, Okla.
NOT Prescott,
NOW Austin,
N
N
N
N
N

Arlz.
Tex

T Newport, Ore

| Makawao, Hnwml
) New Ulm, Minn,
UZ Houston,

RERXRRRRRXRARRXXRRRXRXRRXRARXXXA=X
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KNX Los Angeles, Calif.
IKOA Denver. Colo.

KOAC Corvallis, Oreg.

KOAD Lemoore, Calif.

KOAG Arroyo Grande, Cal.

KOAL Price. Utah

KOAM Pittshure, Kans

KOB Albuguerque, N.Mex.
N

CY Oklahoma c:ty. Okla.
A Houston, Tex.

D
D
DL The Dalles, Oreg.
DY North Platte, Nebr.
EL Oelwein, lowa

June-Jury, 1966

X Grand Forks, N.Dak.

1330
980
1050

580 |
1440
750
1300
0

@
@
>
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C.L Location
KOFE Pullman. Wash.
KOF I Kalispell, Mont,

KOFO Ottawa, Kans.
KOFY San Mateo, Calif.
KOGA Ogallala, Nebr,
KOGO San Diego, Calif.
I(OGT Orange, Tex.
IKOH Reno, Nev,
KOHI St. Helens, Ore.
KOHO Honolulu, Hawaili
KOHU Hermiston, Oreg.
KOIL Omaha, Nebr.

0| KOIN Portland, Oreg.

KOJM Havre. Mont.
KOKA Shreveport, La.
CE Austin, Tex.

KL Okmulgee, Okla,
KO Warrenshurg. Mo.
(X Keokuk. lowa
KY Little Rock, Ark.
L Seattle, wWash.
L

KO

KO

KOk

KO

K

I(

LO Tucson, Ariz,

E Port Arthur, Tex,
KOL) Quanah, Tex.
KOLM Rochos!or. Minn,

KDI O Reno, Nev.

KOLR Sterlinu, Colo.

KOLS Pryor, Okla,

KOLT Scottsulutf. Nebr,

KOLY Mobridge, S.Oak.

KOMA Okla. Clty. Okla.

KOME Tulsa, Dkla,

KOMO Seattle. Wash.

KOMW Omak, Wash,

KOMY Watsonville, Callf.

KONA Kealakekua. Hawaii

KONE Reno, Nev.

KONG Visalia. Calif.

KONI Spanish Fork, Utah

1}
1]
<D
0
[1]
0
0
0
KO
KO

| KOND San Antonlo. Tex.

KONP Port Angeles. Wash.
KOO K Billings, Mant
KOOL Phoenix, Ariz.
K000 Omaha. Nebr.
KOO0S Coos Bay. Oreu.
KOPR Butte, Mont.
KOPY Afice. Tex.

KOQT Belllngham. wWash.
KORA Bryan. Tex.
IKORC Mineral Wells, Tex.
KORD Pasco. Wash.
KORE Eugene. Oreg.
KORIK Las Vegas. Nev,
KORL Honolulu. Hawaiil
KORN Mitchell, S.Dak.
KORT Grangeville. Idaho
KOSA Odessa, Tex.
KOSE Osceola, Ark.
KOSG Panshuska, Okla.
KOS!1 Aurora. Colo.
KOBY Texarkana. Ark.

! KOTA Rapid Clty. S.Dak.

KOTE Ferqus Falls. Minn.
KOTN Pine Bluff. Ark.
KOTS Deming. NN M
KQUR Independence, lowa
KOVC valley City. N.Dak
KOVE Lander. Wyo,
Kova Prove. Utah

KOWB Laramie. Wveo.
KOWH Omaha. Neb.
KOWL Bijou, Calit.
KowN Escondido. Catif.
KOXR Oxnard, Calif.

KOY Phoenix. Ariz.
KOYL Odessa, Tex.
KOYN Billings, Mant
KOZE Lewiston, ldaho
KO0ZI Chelan. Wash.
KOZY Grand Ranids. Minn.
KPAC Port Arthur. Tex
KPAL Palm Sorings. Calif.
KPAM Portland, Oreg.
KPAN Hereford. Tex.
KPAS Banning. Calif.
Berkeley. Calif.
Chico. Calit

Pine Bluff, Ark.
Carishad. N.Mex.
Marked Tree. Ark.
Grand Prairie. Tex.
Pampa. Tex.
Portland. Oreg.
Spokane, Wash.
Lafayette. La.

San Angelo. Tex.
Gllroy. Calif.
Lamesa. Tex.

Page, Ari2.

Phoenix, Ariz.
Colorado Sprgs., Colo
Casa Grande. Ariz.
Eugene, Wash.

Lake Charles, La.
Paris. Tex.
Crescent Ci Calit
Bakersfield. Calif.
Port Neches, Tex.
Pocahontas. Ark.
Crescent Clty, Calif.
KPOF Denver. Colo

KPOI Honolulu, Hnwali
KPOJ Portiand. Ore

KPOL Los Angeles, calll

Ke.'C.L.
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Location

KPOR Quincy. Wash,
KPOS Post. Tex,
KPOW Powell, wyo.
KPPC Pasadena, Callf.
KPQ Wenatchee, Wash,

| KPRB Redmond, Oreg.

KPRC Houston., Tex,
KPRK Livingston. Mont.
KPRL Pase Robles. Calit,
KPRM Park Raplds, Minn,
KPRO Riverside, Calif.
KPRS Kansas City. Mo,
KPSQ Falfurrias, Tex.

| KPST Preston, 1daho

KPTL Carson City, Nev,
KPUA Hilo. Hawali

KPUB, Pueblo, Colo.
KPUG Bellinqham. w

CcY Qumcy CaIH

EN Rosehurg. Ore,

ED Albuquerque. N.Mex.

1K Lakeview. Dreg.

MS Redding, Calif.

0T Yakima. Wash,

KQRS Golden Valley, Minn.

KQATE Missoula. Mont.

KQV Pittsburgh, Pa.

KQwB Fargo. N. D.

KX Arvada, Calo,

KQYX Joplin. Mo,

KRAC Alamogordo, N. M,

KRAD E. Grand Forks. Minn,

KRAF Reedsport. Ore.

KRAL! Craig. Colo.

KRA K Sacramento. Cal,

KRAL Rawlins, Wye

K RAM Las Vegas. Ney,

KRAN Morton, Tex.

KRAY Amartllo. Tex.

KRBA Lufkin. Tex.

KRBC Abilene, Tex.

IKRBI St, Peter. Minn,

KRBN Red Lodge. Mont.

KRCB Council Bluffs. la,

KRCIK Ridgecrest, Calif,

K RCO Prineviite, Oreg.

KRDOO Roswell, N. M.

KROG Redding, Calif,

IKRDO Calo. Snrings. Cofo.
KROR Gresham, Ore.

0S Tolleson, Ariz.

DU Oinuha. Calif.

EB Shreveport. La.

EH Oakdale. La.

E! Farmington. Mo,

EK Sapuipa. Okla.

E

E

2

E

E

DDDDDD

L Corona. Cal.
M Spokane. Wash,
N Renton. Wash.
0 Indio. Calif
W Sunnyside. Wash.
X Grand Junc.. Colo.
KRFO Owatonna. Minn,
KRFS Superior. Nebr.
KRG) Grand Island, Neb.
KRGV Weslasco. Tex.
KRHRD Duncan. Okla.
KRIB Mason City. lowa
KRIG Odessa. Tex.
KRIH Rayville, La.
IKRI K Roswell N. Mex.
KRIO McAllen. Tex.
KRIZ Phoenix. Ariz.
KRKC King City. Calif.
KRKO Los Angeles. Calit.
KRKOQ Everetl. Wash,
KRKT Albany. Ore.
KRLA Pasadena. Calif
KRLC Lewiston, Ida.
CIarksmn Wash.
KRLD Dallas, Tex.
Canon City. Colo.
walnut Ridge, Ark.
Shreveport. La.
Tuisa, Okla.
Carmel, Calif.
NMonett, Mo.
Osage Beach. Mo.
San Bernardino. Calif
Rosebura. Oreq.
Burns. Oreq.
Des Moines. towa
Kearney, Nebr,
Robstown. Tex
Rochester. Minn
El Paso. Tex.
Sheridan, Wyo.
Abbeville. La.
IKROP Brawley. Calif.
KRNS Clinton. lawa
KROW Dallas, Ore.
KROX Crookston. Minn.
KROY Saeramento. Calif.
KRPL Masecow. tdaho
KRRR Ruidoso, N.Mex.
KRRV Sherman. Tex.
KRSA Alisal, Calif,
ICRSC Othello. Wash.
KRSD Ranid City. S.Dak.

IR
KR
KR
KR
KR
KR
KRE
KR
KR
KR
KR
KR
KR

KRSI St. Louis Park. Minn.

KRSL Russell, Kans.
KRSN Los Alamos. N.Mex.

Ke. |

950 |

1240 |

1450 |

1140
1240
920
1280
1360
1340
1470 |
1310 |
1450
1360
1360
690
1320
1230
1240
1230
1190
1240
980
900
800
1550
1370
970
1420
1400

1230 |

920
1390
1600
1430
1290
1350 |
1490

890
960

910 |

1230
1490
1150

1380 |

990
nio

1350
1080
1400
1320
1340

740
1410

990

1150 |
|

1240
1490
I230
1350
1460

1510 |

1340
600
930
960

1300

1340

1460

1260

1240 |

1400

1340
910

1570 l

1400

1340 |
950
990

1490

I4I0‘

C.L. Location Ke.
KRSY Roswell. N.Mex, 1230
KRTN Raton, N.Mex. 1490
KRTR Thermopolis, Wyo, 1490
| KRUN Balllnger. Tex. 1400
KRUS Ruston, La. 1490
KRUX Glendale, Ariz, 360
IKRVC Ashland, Oreg. 1350
ICRVN Lexington, Nebr, 1010
{CRWB Roseau. Minn. 1410
IKRXK Rexburg. 1dahe 1230
KRYS Corpus Christi, Tex. 1360
KRYT Colo. Springs, Colo. 1530

KRZE Farmington, N.M,

KRZY Albuquerque, N.M. 1580
KSAC Manhattan. Kans. 580
KSAL Salina, Kans, 1150
KSAM Huntsville. Tex. 1490
| KSAY San Franciseo, Calif, 1010
KSBW Salinas. Calif. 1380
KSCB Liberal, Kans. 600
| KSCJ Sioux City, lowa 360
KSCD Santa Cruz. Calif. 1080
KSD St. Louis. Mo, 550
KSON Aberdeen, S,Dak. 930
XSO0 San Diego, Calif, 1130
KSDR waterton, S.0Dak. 1480
KSEE Santa Maria, Cajif. 1480
| KSE) Pocatello, idaho 30
KSEK Pitlshurg, Kans. 1340
KSEL Lubboek, Tex. 950
| KSEM Moses Lake, wash, 1470
| KSEN Shelby, Mont. 1150
KSEO Ourant, Okla, 750
KSET Ef Paso, Tex. i340
| KSEW Sitka, Alaska 1400
| KSEY Seymour, Tex. $230
IKSFA Nacoodoches, Tex. 860
KSFE Needles, Cafif. 1340
IKSFO San Franciseo. Calif. 560
KSGM Ste, Genevieve, Mo, 1340
KSGT Jacksen, Wyo. 1340
KSHA Medford, Ore. 860
KSIB Creston, lowa 1520
KSID Sidney, Nebr. 1340
KSIG Crowley, La. 1450
KKSIL Silver City. N.Mex. 1340
| KSIM Sikeston, Mo, 1400
KSIR Wichita, Kans. 900
KSIS Sedalia. Mo. 1050
KSIW woodward. Okla. 1450
IKStX Cornus Christi, Tex. 1230
KSIB Jamestown, N.Dak. 00
KSKI Sun Vailey, tdaho 1340
KSKY Datlas. Tex. 660
KSL Salt Lake City, Utah 1160
KSLM Salem. Oreo. 1390
KSLO Opeltousas, La. 1280
IKSLV Monte Vista. Cofo. 1240
KSLY San Luls Obispo. Cal. 1400
KSMA Santa Maria, Calit. 1240
KSMM Shakopee, Minn. 1530
| IKSMN Btason City, fowa 1010
KSMO Salem. Mo. 1340
KSNN Pocatello, Ida. 1290
IKSNO Aspen. Colo. 1260
KSNY Snyder. Tex. 1450
KSO Des Moines, lowa 1460
KSO K Arkansas CIty. Kans. 1280
KSOL San Franciseca. Cal. 1450
KSON San Dlego, Calif. 1240
KSO00 Sioux Falls. S.Dak. 1140
KSOP Salt Lake Clty. Utah 1370
KSOX Raymandville, Tex. 1240
KSPA Santa Paula. Callf. 1400
KSP) Stillwater, Okla. 780
KSPL Diboll, Tex. 1260
KSPO Spokane, Wash. 1230
KSPT Sandpoint. (dahe 1400
| KSRA Salmon. (dahe 960
KSRC Socorro. N.Mex. 290
KSRO Santa Rosa. Cailif. 1350
KSRV Ontario, Oreq. 380

KSSS Colorado Sorings, Colo. 740
KSST Sulphur Surings, Tex. 1230
KSTA Coleman. Tex. 1000
KSTB Breckenridge. Tex. 1430
| KSTL St. Louts, Mo. 690
KSTN Stockton, Callit. 1420
KSTP St. Paul. Minn. 500

]
KSTR Grand Junetion. Colo,
KSTT Davenport. Jowa [}

KSTV Stenhenville. Tex.
KSUIR Cedar City. Utah 590
KSUD w. Memphis, Ark. 730
KSUE Susanville. Calif. 1240
KSUM Fairmont. Minn. 1370
KSUN Bishee. Arlz. 1230
KSVC Richfield. Utah 980
KSVN Ogden, Utah 730
KSVP Artesia. N.Mex. 9N
SWA Graham, Tex. 1330
KSWM Aurora, Mo. 940
KSWO Lawton. Okla, 380
KSXX Salt Lake C"Y Utah 630
KSYC Yreka. Calif. 490
KSYL Alexandria. La. 70
KSYX Santa Rosa, N.Mex. 1420
KTAC Tacoma, Wash. 850
KTAE Taylor. Tex. 1260
KTAN Tucson, Arlz. 580
KTAR Phoenix. Ariz. 20
KTAT Frederick. Okla. 1570
KTBB Tyler. Tex 600
KTBC Austin, Tex. 590
39
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C.L Location Ke.
KTCB Malden, Mo. 1470
KTCR Minneapolis, Minn, 690
KTCS Fort Smith, Ark. 1410
KTODL Farmersville, La, 1470
KTIDO Toledo, Oreg. 1230
KTEE Idaho Falls, idaho 1260
KTEL Wwalla Walla, wash, 1490
KTEM Temple, Tex. 1400 |
KTEO San Angelo, Tex, 1340
KTER Terreli, Tex. 1570 |
KTFl Twin Falls, Idaho 1270}
KTFO Seminole, Tenn, 1250
KTFS Texarkana, Tex. 1400
KTHE Thermopalis, Wyo. 1240 |
KTHO Tahoe Valley. Calif. 590
KTHS Berryvifle. Ark. 480
KTHT Houston, Tex. 790
KT1B Thibodaux. La 630
KTIL Tiflamook, Oreg. 1590
KTIM San Rafael, Callf. 1510
KTIP Porterville. Calif. 1450
KTIS Minneapolis, Minn. 900
KTiX Pendleton. Ore. 1240
KTKN Ketchikan, Alaska 930
KTKR Taft, Calif. 1310
KTKT Tucson, Ariz. 990
KTLD Tullulah, La. 1360
KTLN Denver, Colo. 280
KTLO Mountain Home, Ark. 1240
KTLQ Tahlequah, Okia. 1350
KTLU Rusk, Tex. 1580
KTLW Texas City, Tex. 920/
KTMC AicAlester, Okla. 400
KTMN Trumann, Ark. 1530
KTMS Santa Barbara. Calif. 1250
KTNC Falls City. Nebr. 1230
KTNM Tucumeari, N.Mex, 1400
KTNT Tacoma, Wash. 1400
KTOB Petaluma, Cal. 1490
KTOC Janesbora. La. 920
KTOD Sinton. Tex. 1590
KTOE Mankato, Minn. 1420 |
KTOH Lihue, Hawall 1490 |
KTOK Dklahoma City, Okla. 1000
KTON Belton, Tex. 940
KTOO Henderson, Nev. 1280
KTOP Topeka, Kans. 1490 |
KTOT Biu Bear Lake, Cal. 1050 |
KTOW Sand Spring. Okla. (340
KTPA Prescott, Ark. 70
KTRB Modesto. Cafif. 860
KTRC Santa Fe, N.Mex. 1400 |
KTRE Lufkin, Tex. I420|
KTRF Thiet River Falls,

Atinn, 1230
KTRG Honolulu, Hawaii 990
KTRH Housten, Tex. 740
KTRI Sioux City, lowa 1470
KTRM Beaumont, Tex. 90
KTRN Wichita Falls, Tex. 1290
KTRY Bastrop. La. 7

KTSA San Antonio, Tex.
KTSL Burnett, Tex
KTSM El Paso. Tex.
KTTN Trenton, Mo,
KTTR Rolla, Mo,

KTTS Soringfield, Mo.
KTTT Columbus, Nebr.
KTUC Tucson, Ariz,
KTUE Tulla, Tex.
KTUt Sullivan, Mo.
KTWwW Seattle, Wash.
KTwO Casper, Wyo.
KTXJ Jasper, Tex.
KTX0 Sherman, Tex.
KTYM tnglewood. Calif.
KUAI Eleele, Kanai, Hawaii
KUAM Agana, Guam
UBA Yuba City. Catlif.
C Montrase, Colo.
San Antonlo, Tex.
Oceanside. Calit.
Great Falls, Mont.
Fairway, Kan.
Ventura. Calif.
Spokane, Wash
Wenatchee, Wash,
Phoenix. Ariz.
Eugene, Oreg.
Hillshoro, Oreg.
alla Walla, Wash,
San Antonlo, Tex.
IK{ Ukiah, Calif,

KU willow Springs.
LA Honolulu, Hawail
LE Ephrata. Wash.
LP EI Campo. Tex.
LY Ulysses, IKan,
KUMA Pendleton. Oreg.
KUNO Corpus Christi, Tex.
KUOA Siloam Springs, Ark,
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1420
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1400
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C.L. Locatlon

KWH! Brenham, Tex.
KWHK Huotchinson, Kans,
KWHN Fart Smith, Ark.

KWHO Salt Lake Clty. Utah '

KWHW Altus, Okla

KWIC Salt Lake Clty. Utah
KWIK Pocatells, Idaho
KWIL Albany, Oreq.

90 | KWIN Ashtand, Oreg.

(C.L. Location Ke.,
KUOM Minneapolis, Minn, 770
KUPD Tempe, Ariz. 1060
KUPI tdaho Falls, Idaho 480
KUPK Garden City, Kan. 1050
KURA Moab. Utah 1450
KURL Billings. Mont. 730
KURV Edinburg, Tex. 710}
KURY Brookings. Oreq. 910 |
KUSD vermillion. S.Dak, 690 |
KUSH Cushing, Okla. 1600 |
IKUSN St. Joseph. Mo. 1270 |
KUTA Blanding, Utah 790
KUTHI Yakima, Wash. 980
KUTY Palmdale, Callf, 1470
KUVR Holdredge, Nebr. 1380
KUXL Geolden Valley. Minn, 1570
KUZN W. Monroe, La, 1310
KUZZz Bakersfield, Calif, 800
VAL Sauk Rapids. Minn. 800
KVAN Camas, Wasii. 1480
KVAS Astoria. Ore. 1230
KVBR Brainerd, Minn, 1340
KVCK Wolt Point, Nebr. 1450
KvCL Winnfield, La. 1270
KVCV Redding, Calif. 600
KVEC San Luis Obispo, Calif. 920
VEE Conway. Ark. 1330
KVEG Las Vegas, Nev, 970
KVEL Vernal, Utah 1250
KVEN Ven!ura Catif, 1450
KVET Austin. Tex. 1300
KVFC Cortez, Colo. 740
KVFD Ft Oodae, lowa 1400
KVGB Great Bend, Kans. 1590
KV1 Seattle, Wash. 570
KVIC Vietoria, Tex, 1340
KVIL Highland Park, Tex. 1150
KVIM New iberla, La. 1360
KVIN Vinita. Okla. 1470
KV10 Cottonwood, Ariz. 1600
KVIP Redding, Calif. 540
KVKNM Monahans, Tex. 1330
KVLB Cleveland, Tox. 1410
KVLC Littie Rock, Ark, 1050
KVLF Alpine, Tex. 1240
KVLG LaGrange. Tex. 1570
KVLH Pauls Valley. Okla. 1470
KVLL Livingston, Tex. 1220
KVLV Fallon. Nev. 930
| KVMA Magnolia, Ark 630
| KVMC Colorado City, Tex. 1320
KVML Senora, Calif. 1450
KVNC Winslow, Ariz, 1010
KVNI Coeur d’Alene, idaho I240
KVNU Logan, Utah
| KVOB Bastrop, La. l340
{ KVOC Casper. WYo. 1230
KVOD Albugueraue, N. Mex. 730
KVOE Emporia. Kans. 1400
KVOG Ogden, Utah 1490
KVDL Lafayette. La. 1330
IKVOM Morrilton, Ark. 800 |
KVON Napa, Calif. 1440
KV0O0 Tulsa, Okla, 1170
KVOP Plainview, Tex. 1400
KVOR Colo. Sorings. Colo. 1300
KVOU Uvatde. Tex. 1400
KvOw Riverton, Wya. 1450
KVOX Rtoorhead. Minn. 1280
KVQY Yuma. Ariz. 1300
KvOZ Laredo, Tex 1490
KVPE Ville Plat La. 1050
. Ark, 1240
Ariz 1240
KVRE Santa Rosa, Calif, 1460
KVRH Salida, Colo. 1340
KVRS Rock Springs, Wyo. 1360
KVSA McGehee, Ark. 1220
KVSF Santa Fe. N.Mex. 1260
KVSH vatentine, Nebr, 940
KVSt Montpelier. lda. 1450
KVvSO Ardmore. Okla. 1240
KVWC Vernon, Tex. 1490
KVWG Pearsall, Tex. 1280
KVWM Show Low. Ariz. 970
KVvWO Cheyenne, Wyo. 1370
KVYL Holdenville, Okia. 1370
KWAC Bakersfield, Calif. 1490
KWAD Wadena, Minn. 920
KWAK Stuttgart. Ark. 1240
KWAL Wallace. litaha 620
KWAM Memphis, Tenn. 990
KWAT Watertown, S.Dak. 950
KWAY Forest Grove, Oreg. (570
KWBA Baytown, Tex. 1360
KwWBB Wichita, Kans. I4I0|
KWBC Navasota, Tex. 1550
| KWBE Beatrice. Nebr. 1450
KWBG Boone, lowa 1590
KWBW Hutchinson, Kans. I450|
KwCB Searcy, Ark.
KWCL Oak Grove, La. l280
KWCO Chickasha, Okla, 1560
KWEB Rochester, Minn, l270
KWED Seguin, Tex. 1580
KWEI Welser, Idaho 1260
KWEL Midland, Tex. 1440
KWEW Hohbs, N.Mex, IABOF
KWFA Merkle, Tex. i500'
KWFR San Angelo, Tex. 1260 |
KWFS Eugene, Oreg. 1540
KWFT wichita Falls, Tex, 620]
KwG Stockton, Calif. 1230

[ KXR1 Russellville,
| KXRO Aberdeen, Wash,
| KXRX San Jose,

KWIP Merced, Calif,
KWIQ Moses Lake, Wash,
KWIV Douglas, wyo,
KWIZ Santa Ana, Calif,
Kw1i) Portland, Oreg.
KWK St. Louls, Mo.
KWI(C Abllene. Tex.
KWHKH Shreveport, La.
KW KW Pasadena, Callf,

| KWKY Des Moines, lowa

KWLA Many, La.

KWLC Decorah, lowa
KWLG wagoner, Okla,
KWLM Willmar, Minn.
KWMT Ft. Dodge. owa
KWNA Wlinnemucea, Nev.
KWNO Winona, Minn.
KWNS Pratt. Kans.
KWNT Davenport, lowa
worthington, Minn,
Popfar Bluff. Mo.
Clinton. Okla.
Bartfesville, Okia.
Worland, WYo.
Jefierson City, Mo.
KwWOw Pomona, Calif.
KWPC Muscatine, lowa
KWPM West Plains. Mo,
KWPR Claremore, Okla,
KwWRC Woodburn, Ore.
KWRD Henderson. Tex.
KWRE Warrenton. Mo.
KwRF Warren, Ark.

KW RG New Roeds, La.
KWRO Coaquille, Oreg.
KWRT Boonville, Mo.
KWRV McCook, Nebr,
KWRW Guthrie. Okla.
KWSC Pullman. wash.
KwSD Mt. Shasta, Callf.

| KWSH Wewoka.Seminoie.

Oklahoma

KWSL Grand Junctlon, Colo.
KWS0 Wasco, Calif.
KWTC Barstow, Calif.
KwWTO Springfield. Mo.
KWTX Waceo, Tex.

KWUN Concord, Cal.
KWVR Enterprise. Oreg.
KWVY waverly, lawa
KWWL Waterloo, lowa
KW XY Cathedral City. Cal.
KWYK Farmington, N.Mex.
KWYN Wynne, Ark,
KwWYO Shcndan Wyo.
KWYR Winner, S.Dak.
KwWYZ Everett, wash,
KXA Seattle, Wash.
KXAR Hope. Ark.
KXEL Waterloo, lowa
KXEN Festus-St. Louis,
I(XEO Mexico. Mo.

KXEW Tueson, Arlz,
KXEX Fresna, Callf.
KXGI Ft. Madison. lowa
KXGN Glendive, Mont.
KXGO Fargo. N. Dak.
KXIC Jowa City, lowa
KXIT Dathart, Tex.
KXV Phoenix, Ariz.
KXJIC Forrest City, Ark.
KX K\ Lafayette, La.
KXL Portland, Orep.
KXLE Eltensburg, Wash.
KXLF Butte, Mont.
KXLJ Helena. Mont.
KXLL Missoula, Mont.
KXLO Lewiston, Mont,
KXLR Littie Rock, Ark,
KXLwW Clayton, Mo.
KXLY Spokane, Wash,
KXO0 El Centro, Calif.
KXOA Sacramento, Callf.
KX0K St. Louls, Mo.
KXDL Ft. Worth, Tex.
KXDX Swecetwater, Tex.
KXRA Alexandria, Minn,
Ark.

Ma.

Calif.
KXXL Bozeman. Mont.
KXXX Colby. Kans,
KXYZ Houston, Tex.
KYA San Franclsco. Calif.
KYAC Kirkland. Wash,
KYAL McKinney. Tex.
KYCA Prescott, Ariz.
KYCN wheatland, Wyo.
KYED Burlington, La
KYES Roseburg, Oreg.
KTET Payette, ldaho
KYJC Medlord. Oreg.
KYME Boise. ldaho
KYMN Oregon City, Ore.

Ke. | C.L. Location Ke.
1280 | KYND Tempe. Ariz. 1580
I'260| KYNG Coos Bay, Ores. 1420
1320 | KYNO Fresno, Calif. 1300
860 | KYNT Yankton, S.Dak, 1450
450 | KYOIKX Houston, Tex. 1590
1550 | KYOR Blythe, Calif. 1450
1240 | KYOS Merced, Calif. 1480
790 | KYOU Greeley, Colo. 1450
580 { KYRO Potesi, Mo. 1280
1580 | KYSM Mankato, Minn. 230
1260 | KYSN Colorado Sprgs., Colo, 1460
1050 | KYSS Missoula, Mont. 10
1480 | KYUM Yuma. Ariz. 560
1080 | KYVA Gallup, N.Mex. 1230
1380 | KYW Philadelphia, Pa, 1060
1340 | KZEE weatherford,: Tex. 1220
nsol KZEY Tyler, Tex, 690
13001 KZIP Amarillo. Tex. 1310
1150 | KZiX Fort Coilins, Colo. 600
1530 { KZNG Hot Springs, Ark. 1470
12401 KZDE Princeton, 11, 1490
1530 | KZOL Farwell, Tex. 1570
1340 | KZOO Honolulu, Hawail 1210
540 | KZOT Marianna, Ark. 60
1400 | KZOW Globe, Ariz. 1240
1230 | KZUN Opportunity, Wash. 630
1290 | K2YM Cape Girardeau, Mo. 1220
1580 | KZZN Littlefield, Tex. 1490
730 | VOUS Argentia, Nfld. 1480
930 | WAAA Winston-Salem. N.C. 980
1320 | WAAB Worcester, Mass, 1440
1400 | wAAC Terre Haute, Ind. 1300
1340 | wAAF Chicago, i1, 950
1240 | wAAG Adel, Ga. 1470
1600 | wAAK Dalfas, N.C. 960
860 { WAAM Ann Arbor. Mich, 1600
1450 | WAAT Trenton. N.J. 1300
1270 | wAAX Gadsden, Afa. 570
940 WAAY Huntsvilie, Ala, 1550
1470 | wABA Aguadilla, P.Rico 850
730 | wABB Mobile, Ala. 1480
860 | wABC New York. N.Y. 770
1500} wABD Ft. Campbell. Ky. 1370
630 | wABF Falrhope, Ala, 1220
I3701 WABG Greenwood, Miss, 960
1360 | wABH Deertield, Va. 1150
1490 | wA B¢ Bangor, Maine 910
1250 | wAB) Adrian, Mich. 1490
620 | wABL Amite, La. 1570

WABO Waynesboro. Miss. 990
1260 | wABQ Cieveland. Ohio 1540
1340 | wABR Winter Park, Fla, 1440
050 | wABT Tuskegee, Ala. 580
1230 | wABYV Abbeville, S.C. 1590
560 | wABY Albany. N.Y. 1400
1230 | wABZ Alhemarle. N.C. 1010
1480 | wACA Camden. S.C. 1590
1340 wWACB Kittanning, Pa. 1380
1470 | WACE Chiconee, Mass. 730
1330 | WAC! The Dalles. Ore. 1300
1340 | WACK Newark, N.Y. 1420
960 | WACL Wayeross, Ga. 570
1400 | WACO Waco, Tex. 1460
1410 | wACR Columbus, Miss, 1050
1260 | wACT Tuscaloasa., Ala, 1420
1230f WACY Moss Point, Miss. 1460
770 | WADA Shelby. N.C. 1390
1490 | wADE Wadesboro, N.C. 1210
540 { WADK Newport, R.I. 1540
1010 | WADM Decatur. Ind. 1540
340 | WADO New York. N.Y. 1280
1600 | wADS Ansonia. Conn. 690
1550 | wAEB Atfentown. Pa. 790
1360 | WAEL Mayaguez. P.Rico 600
1400 | WA EW Crossville, Tenn. 1330
790 | WAFC Staunton, Va. 900
800 | wAFS Amstordam, N.Y. 1570
1410 | WAGC Centre, Ala. 1550
1400 {| WAGE Leesburg. Va. 1290
950 | WAGF Dothan. Ala. 1320
1520 | WA GG Franklin, Tenn, 50
750 | WAGL Lancaster. S. C. 1550
1240 | WAGM Presaue iste, Maine 950
1370 | WAGN Menaminee. Mich. 1340
1240 | WAGR Lumberton, N.C. 80
1450 | w AGS Bishapville, S.C. 1380
1230 | WAGY Forest City, N.C. 1320
1150 | WAIA College Park, Ga. 1570
320 | WAIK Galesburg, LIl 1590
920 | wAtL Baton Rouge, La. 1460
1230 | wAIM Anderson, S.C. 1230
1470 | wAIN Columbia, Ky, 1270
630 | wAIR Winston-Salem, N.C. 1340
1360 | WAIT Chicago, Il 820
1240 | waAJF Decatur, Ala. 1490
1490 | wAJR Morgantown, W.Va, (1440
1490 | wAKI McMinnvitle, Tenn, 1230
1320 | WA KN Alken. S.C. 990
1500 ; WA KO Lawrenceville, lil. 910
1450 | wA KR Akron, Ohio 1590
790 | WAKY Louisvlite, Ky. 790
1320 | wALD Wwalterboro, S,C. 1220
1260 | wALE Fall River, Mass, 1400
1460 | wALG Albany, Ga. 590
1600 | wAL K Patchogue. N.Y. 1370
1490 | wALL Middletown. N.Y, 1340
1340 | wALM Alhion. Mich. 1260
1150 | WALO Humacao, P.R. 1240
950 | wALT Tampa, Fla. 1Ho
1450 | wALY Herkimer, N.Y, 1420
1230 | wAMD Aberdeen, Md, 970
740 | WANME Miaml, Fla, 1260
15201 wAMI Opp, Ala. 860
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C.L. Location
WAML Laurel, Miss.
WAMM Flint, Mich,

WAMO Homestead, Pa.
WAMR Venice, Fla.
WAMS Wilmington, Del.
WAMW washinglon, Ind.
WAMY Amory, Miss,
WANA Anniston. Ala.
WANB waynesburg, Pa.
WANN Annapolis, Md.
WANS Anderson, S.C.
WANT Richmond, Va.
WANV wayneshoro, Va,
WANY Albany, Ky.
WAOK Atlanta. Ga.
WAOP Ostego. Mich,
WAOV Vincennes, Ind.
WAPA San Juan, P.R.
WAPC Riverhead, N.Y.
WAPE Jacksonville, Fla.
WAPF McComb, Miss,
WAPG Arcadia, Fla.
WAP|{ Birmingham, Ala.
WAPL Appleton, Wis.
WAPQD Chattancoga, Tenn.
WAPX Montgomery, Ala,
WAQE Towson, Md.
WAQI Ashtabula, Ohio
WAQY Birmingham. Ala.
WARA Attleboro, Mass.
WARB Covlnnlon. La.
WARD Jlohnstown, Pa.
WARE ware, Mass,
WARF Jasper, Ala,
WARLI Abbeville, Ala.
WARK Hagerstown, Md.
WARM Scranton, Pa.
WARN Ft. Pierce, Fla,
WARQ Canonsburd. Pa,
WART Moulton, Ala,
WARU Peru, Ind.

1
WASA Havre de Grace. Md.

WASC Spartanburg, S.C.
WASK Lalayette, ind.
WATA Boone, N.C.
WATC Gaylord, Mich,
WATE Knoxville, Tenn.
WATH Athens. Ohio
WATI indianapolis, Ind.
WATK Antigo, Wis,
WATHK Atmore, Ala,
WATHN Watertown, N.Y.
WATO Oak Ridge, Tenn,
WATP Marlon, S.C.
WATR Waterbury, Conn.
WATS Sayre, Pa.
WATT Cadillac, Mich.
WATV Birmingham, Ala,
WATW Ashland, Wis.
waTY N. Atlanta. Ga.
WATZ Alvena, Mich,
WAUB Auburn, N.Y.
WAUC Wauchula, Fla,
WAUOD Auburn, Ala.
WAUG Aungusta, Ga.
WAUK Vaukesha, wis.
WAVA Arlington, Va,
WAVE Louisville, Ky.
WAVI Dayton. Dhio
WAVL Apolle, Pa.

WAVN Stillwater, Minn.

WAVO Avondale Estates, Ga.

WAVP Avon Park, Fla.
WAVU Alhtrlvllle, Ala.
WAVY Portsmouth, Va.
WAVZ New Haven, Conn.
WAWA West Allis, Wis,
WAWIC Kendallville. Ind.
WAWZ2 Zarenhath, N.J.
WAXE Vero Beach. Fla.
WAXK Superior. Wis.

YK Valparaiso,
WAYN Rockingham, N.C.
YR Orange Park, Fla,
S Charlotte, N.C.

X Wwaycross, Ga,

Z Waynesboro, Pa,
A Bainbridge. Ga.
ZE Clearwater, Fia.

i Miss.

ELEEEES
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WAZS Summerville, Sc
WAZY Lafayette, Ind.

14
WBAA West Latayette, 1nd.
e 14

WBAB Babylon,

WBAC Cleveland, Tenn,
WBAG Burlington, N.C.
WBAL Baltimore. Md.
WBAM Montpomery. Ala.
WBAP Fort Worth, Tex.

WBAR Bartow, Fla.
WBAT Marion, (nd,
WBAW Barnwell, S.C.
WBAX Wilkes-Barre, Pa.
WBAY Green Bay, Wis.
WBAZ Klngston, N.Y.
WBBA Pittsfield. (1.
wBBB Burlington, N.C.

JUNE-JuLY, 1966
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| WBNC Conway,

Location

C

WBBF Rochester, N.Y,
wBBI Abingdon, Va.
WBBK Blakely, Ga.
WBBL Richmond. Va,
wBBm™ Chicago, 111
WBBO Forest City. N.C.
WBBQ Augusta, Ga.
WBBR Travelers Rest, S.C.
wBBT Lyens. Ga.

WBBW Younustown. Ohio
WBBX Portsmouth, N.H.
wWBBZ Ponca City, Okla.
WBCA Bay Minette, Aia.
wBCB Levittown, Pa.
WBCH Hastings. Mich.
WBCI williamsburg, Va.
WBCK Battle Creek. Mich.
wBCM Bay City, Mich.
WBCO Bucyrus, Ohio
WBCU Union, S.C,
WBEC Pittsfield, Mass,
WBEE Harvey, Il
WBEJ Ejizabethton, Tenn.
WBEL Beloit, wis.
WBEN Buffalo, N.Y.

{ WBER Moncks Corner, S, C.

WBET Brockton. Mass.
WBEU Beaufort. S.C.

| WBEV Beaver Dam, Wis.

WBEX Chillicothe. Ohlo
FD Bedford, Pa.
J Woodbury, Tenn.
Chinley, Fla.
Bowling Green, Ky.
Slidell, La.
Fitzgerald, Ga.
Hampton, S.C.
Carlersv:llm, Ga.
Birmingham, Ala,
{luntsville, Ala.
Brownsville, Tenn.
Augusta, Ga.
Centreville. Ala.
islip, N.Y
Marietta, Ga.
Greenshoro, N.C.
Leesburg. Fla,
Bouneville. Miss.
Hnoxville, Tenn.
Bristol, Conn,
Bedlord, ind,
X Jn‘;:ksonville Beach,

la.
12 Eau Clalro, Wis.
KH Hattiesburg, Miss.
KN Newton, Miss.
West Bend. Wis,
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WBLY Snrlnuﬂeld Dhio
WBMA Beaufort, N.C.
WBMC Meninnville, Tenn.
WBMO Baltimore. Md.
WBME Belfast, Me.
WBMK West Point, Ga.

WBML Macon. Ga.
wBMT Black Mountain, N
WBNB Charlotte Amalie,

Virgin lIslands

N.H.
WBNL Boonville, ind.
Ohio

NS Columbus. Ohio
NT Oneida, Tenn,

NX New York, N.Y.
0B Galax. Va,

0C Ssalishory, md.
01 New Orleans, La,
OL Bolivar,

OP Pensacola, Fla.
0S Brookline. Mass.
OwW Terre Haute, Ind.
wBOX Bogatusa. La.
WBOY Clarksburg, W.Va.
wBPR Bayamon. P.R,
WBPZ Lock Haven, Pa.
WBRB Mt. Clemens, Mich,
WBRC Birmingham, Ata.
wBRD Bradenton. Fla.
WBRE Wwilkes-Barre.
WBRG Lynchburg. Va.
WBRI Indianapoiis, (nd.
WBRJ Marietta, 0.
WBRK Pittsfield. Mass,
WBRL Berlin, N H.
WBRM Marion,

WBRN Big Rnnldﬁ ‘Mich,
WBRT Bardstown. Ky,
WBRO Wwayneshoro, Ga.
WBRV Boonville. N.Y.
WBRW Brewster. N.Y,
WBRX Berwick. Pa.
WBRY Waterbury, Conn.
wBSA Boaz, Ala,

w8
wB
wB
w Bl
wB
wB
w8 Tenn,
w

wB

wB

Pa.

N.C.

Ke.|C.L.

950
1230
1260
1480

780

780
1340

{ WBTH williamsen,

| WBZ Boston,
| WBZA Glens Falls, N.Y,

 WCKY Ciucinnati.

Location

wBSC Bennetsville, S.C.
WBSG Blackshear, Ga.
WBSM New Bedford, Mass.
WBSR Pensacola, Fla.

WBT Charlotte, N.C.
WBTA Batavia. N.Y,
WBTC Uhrichsville, 0.
w.Va.
WBTM Danville, Va.
WBTN 8enninglon, Vi,

Buckhannon, w.Va.
D Trenton. N.J.

G Ridgeland. S.C.
Butler, Pa.

X Doylestown. Pa.
Lexington, N.C.
Eredonia, N.Y.
Barbourville, Ky.
Utica, N.Y.
Beaver Fails, Pa,

Mass,

wB2ZB Selma, N.C.
WBZE Wheeling, W, Va.
WBZY Torrinaton, Conn,
WCAI Fort Myers, Fla.
WCAL Northficld, Minn.
WCAM Camden. N.J.
WCAQ Baltimore, Md.
WCAP Lowell, Mass,
WCAR Detroit, Mich.
WCAT Orange, Mass,
WCAU Philadelphia, Pa.
#CAW Charleston, W.Va.
WCAY Cayce, S.C,
WCAZ Carthage, 111,
WCBA Corning, N.Y,
WCBG Chambersburg, Pa.
WCB{I Columbus, Miss,
WCBL Benton, Ky.
WCBM Baltimore, Md.
wCBS New York., N.Y.
WCBT Roanoke Rapids, N.C.
WCBY Cheboypan, Mich.

| wCCC Hartford, Conn.

WCCF Punta Gorda, Fla.
WCCM Lawrence, Mass,
WCCN Neillsville, Wis.
wCCD Minneapolis-St. Paul,
Minn .
WCCW Traverse City, Mich.
wCO0) Edenton, N.C,
Carbondale, Pa,
Glasgow, Ky.
Winchester, Tenn,
Roeky Mount, N.C.
OuBois. Pu.
Parksburg, W.vVa,
Hawkinsville, Ga.
Cambridge, Md.
Mt. Pleasant, Mich.
Charlotte, Mich.
Chicago. 11,
Springfield, vt.
Clifton Forge, Va.
Calhoun. Ga.
Belmont. N.C.
Chieago Hohts., i1
Canandaigua, N.Y,
Chambershurg, Pa.
Inkster. Mich.
Westchester, Pa,
Chillicothe. Ohio
Brookhaven, Miss,
Canton, Ga.
Chavpel Hill, N.C.
Norwich, N.Y
Washington Court
House. Ohjo
Charlfeston. W.Va.
Chariottesville, Va,
L Carbondale, 11,
wc N Cinclnnati, Ohio
WCIT Lima, Dhio
Miss.

EFEE FEEEEETEELES
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wCKD Ishuennmq. Mich.
WCKI Greer, S.C.
wWCKM winnsboro, S.C,
Ohio
WCLA Claxton, Ga.

| WCLB Camilla, Ga.

WCLC Jamestown, Tenn.
WCLD Cleveland, Miss.
WCLE Cleveland, Tenn.
WCLG Morgantown, W.Va.
WCLI Corning. N.Y.
WCLO Janesville, Wis.
WCLR Crystal Lake. lIl.
WCLS Columbus, Ga.
WCLT Newark, Ohio
WCLU Covington, Ky.

| wCLw Mansfield, Dhlo

WCMA Corinth. Miss.
v/CMB Harrisburg, Pa.
WCMC Wildwood, N.J,
WCME Brunswick, Maine
WCMI Ashland, Ky.

Ke.

1550
1350
1420
1540
1110
1490
1540
1400 |
1330 |
1370
1600
1480
1460
1260
1430
1050
1520
1440
1520
950
1550
1230
1370
1450
1560
1030 |
1410
1090
1470
990
1350

1240
1290
1580

800
1370

830
1310
1260
1440
1440
1340

810
1420
1050

i
1240

||50|wcrc New Brunswick. N.J.

1390
1000
1480
1230

900
1270
1600
1550 |

800

C.L. Location

WCMN Arecibo, P.R.
WCMP Pine City. Minn.
WCMR Elkhart, (nd.
WCMS Norfolk, Va.
wCMT Marlln.
WCMY Ottawa,
WCNB Connersville, Ind.

WCNC Elizabeth City. N.C.

WCND Shelbyville,
WCNF weldon, N.C,
WOCNH Quincy. Fla.
WCONL Newport. N. H.
WCNR Biloomsburp, Pa
WCNS Canton, 0.

WCNT Centralia, (0.

| WCNU Crestview, Fla.
WCNW Hamilton, 0.
WCONX Middletown, Conn,
WCOA Pensacola, Fla.
wCOC Meridlan, Miss,
WCOF Immokalee, Fla.
WCOG Greenshoro. N.C.

Ky.

WCOH Newnan, Ga,
wCOJ Coatesvlile, Pa.
WCOL Columbus, Ohio

wCON Cornelia, Ga.
| WCOP Baston. Mass.
WCOR Lebanon, Tenn.
wCO0S Columbia, S.C.
WCOU Lewiston, Maine
wWCOV Montgomery, Ala.
WCOW Sparta, Wis.
WCOY Columbia, Pa,
WCPA Clearfield, Pa.
WCPC Houston,
WCPH Etowah, Tenn.
WCPM Cumberland, Ky.
WCPO Cincinnati, Ohio
WCPS Tarboro, N.C.
WwCQ@S Alma, Ga.

WCHA Effingham, 1lI.
WCRB waltham, Mass.
WCRE Cheraw. S.C.
WCRI Scottsboro, Ala.
WCRK Morristown, Tenn.
WCRL Oneonta, Ala.
WCRM Clare, Mich.
WCRO Jonnstown, Pa.

| WCRS Greenwood, S.C,

| WCRT Birmingham, Ala.
WCIiv Washingten, N.J.
WCRW Chicago, i1,
WCRY Maecon, Ga.

| wCsa Ripley. Mass,
wCSC Charleston, S.C.
WCSH Portland, Maine
IWCSI Columbus, Ind.

wCS) Morris, 11l
wCSsL errywlle. N. C.
wCsSm Celina, Ohlo
WCSR Hillsaale, Mich,
WCSs Amsterdam, N.Y,
WCST Berkeley Springs,

WCTA Andalusia, Ala,

WCTR chulenown. Md.
WCTT Corbln, r

| WCTW New Castle, tnd.
WCUB Manitowoe, Wis.

WCUE Cuyahoga Falls, Ohio

| WCUM Cumberland, MNd.
| WCVA Culpeper, Va.
wCvi Connellsville. Pa.

wCVL Crawfordsville, Ind.

1440 | wCVP Murphy, N.C
1520 wCvVS Snrlnvﬁtld.
1350 { WCWA Toledo, 0.
1470 | wCwC Ripon. Wis.

1290 | WCWR Tarpon Springs, Fla.
Ky.

1360 | WCYB Bristol, Va.

970 | wCYN Cynthiana,
WDAD indiana, Pa,

1250 | wDAE Tampa. Fla

580 | WDAF Kansas City, Mo,

1260 | WDAK Columbus, Ga.

1020 | wDAL Meridian, Miss,

1480
940
1450
780 | wDAX McRae, Ga.

WDAN Danville. 1},

970 | WDAY Farge, N, Dak.
Nich,
1250 | wDBF Delray Beach, Fla.

1300 | wDBC Escanaba.

:530\ wOEBJ Roanoke. Va,

470 wDBL Springfield, Tenn.
1220, wDBM Statesville, N.C.

1260 | wDBO Orlando, Fla.
l490’ wDBQ Dubuque. lowa
1570

1300 | wDCJ Arlington, Fia.
1450 | wWDCR Hanover, N.H.
T Greenville,

|wDD
wDD
WDEA Ellsworth, Me.
WDEC Americus, Ga.
WDEE Hamden, Conn.
WDEF

WDEH Sweetwater,
wDEL Wlilminglen,

WDEV waterbury, Vt.

1.

WDAR Darlington, S.C.
WDAS Philadelphia, Pa,

WDCF Dade City, Fla,

Miss,
Gioucester, Va,

Chattanooga, Tenn.
Tenn.
Del.

WDEW westfield, Mass,
WDGL Douglasville, Ga.

Va.



WHITE'S

RADIO
EOG

Location

Minneapolis, Minn.
Memphis, Tenn.
Clincheo, Va,
Dothan. Ala.
Orangeburg, S.C.
Mt. Olive. N.C.
Kingstree. S. C.
DKKN Dickson, Tenn.
DLA walton, N.Y.
DLB Marshfield. Wis.
C Port Jervis. N.Y,
R Detaware, Ohle

M E. Moline, 11t
P Panama City. Fla.
T indianola, Miss,

G Douglas. Ga,

J Marguette, Mieh,
S Lynchburg, Va,

vV Pocomoke City, Md.
C Durham, N.C.

E Elkins, W.Va.
G Anniston. Ala.
T Dayton,Tenn.
B Canton, Miss.
C Prestonshurg, Ky.
D Chattanooga. Tenn.
E Dunkirk. N.Y.
K Ctleveland, Ohio
L Athens, Ga.

N Wheaton, Md.
R Sturgeon Bay,
S Oneonta. N.Y.
T Burlington, Va.
V Dover. Del,

W Oowagiae, Mieh,

N DuQuoin, 1.
Hartford, Conn.
Dillon, S.C.
Dyersburg. Tenn.
Cleveland. Miss.
Mocksville, N. C.
Superior. Wis,
OeFuniak Springs.

_Florida

Lake City, Fla,
Gainesville, Ga.
Waupaea, Wis.
Green Bay. Wis.
Danville, va.
Gainesville, Fla.
Vineland. N.J.
Dawson. Ga.
Champalon, 111,
Chattanooga, Tenn,
Lawrenceburg, Tenn,
Jackson, Tenn,
Lexingten, Tenn.
Clarksville. Tenn,
Paducah, Ky.
Sumter, S.C.
Buford, Ga.

ecatur. 101,

Greer, S.C.
Gaffney, S. C.
College Park. Ga.
G Alcoa, Tenn,

L Greensboro. N. C.

M Arlington, Va.
N Providence. R.I.
Q Eau Claire. Wis,
§ Savannah, Ga.
T W. Palm Beach, Fla.
EAV Plattsburg, N.Y,
EAW Evanston, il
EBB Baltimore. Md.
EBC Dututh. Minn,
EBJ Brewton, Ala.
EBO Owego. N.Y,
EBQ Harrisburg. 1,
EBR Buffalo. N, Y.
EBY Milton. Fla.
ECL Eau Claire, Wls,
C Chieago. II1,

0 MeKeesport, Pa.
B Southern Plnes, N.C.
D Rocky Mount, N.C.
E Rensselaer, N.Y.
F Hlghland Park. IN.
1 Boston. Mass.

L Fairfax. Va.

N Lafayette. Tenn.
P Pittshurgh, Pa.

R Warrenton, Va.
T Richmond, Va.
EU Reading. Pa.
EW Washington. N.C.
EX Easton. Pa.

EZ Chester, Pa.
GO Concord. N.

GP Prestus Isle, Maine
HH Elmira Heights.
Horseheads., N. Y.

EELELEE O

L
DGY
DiA
DIC
DIG
DIX
DJsS
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D
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Do
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D
D
D
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Cils Location Ke.|C.L. Location
WEIC Charleston, |1 1270 | WFGW Black Mountalns,
WEIF Moundsville, w. va. 1370 .C.
WEIM Fitchburg. Mass. 1280 | WEHG Bristol. va,
WEIR Weirton, W.Va, 1430 | WFEH K Pell City. Ala.
WEIS Center, Ala. 990 | WFHR wis. Rapids, Wis.
WEJL Scranton, Pa, 630 | WFIA Louisville, Ky,
WEKR Favyetteville, Tenn, 1240 | WEIF Milford, Conn.
WEKY Rlchmond, Ky. 1340 WFIG Sumter, S.C.
WEKZ Monroe, Wis, 1260 | WFIL Philadelpthia, Pa.
WELB Eiba, Ala, 1350 | WFIN Findiay, Ohio
Ke. | \VELC Welch, W.Va, 1150 WF IS Fountain Inn, S.C.
WELD Fisher, W.Va. 690 WFIV Kissimmee, Fla,
1130/ wELE S, Daytona. Fia, 1580 | WELW Fairfield. il
1070 | wELI New Haven, Conn, 960 | WFIX Huntsville, Ala.
1430 W EL K Charlottesville, Va. 1010 WFIKN Franklin, Ky.
1450 wELM Elmira, N.Y. 1410) WFICY Frankfort, Ky,
1427 WELO Tupelo. Miss. 580 WFLA Tampa. Fla.
159 | WVELP Easley. S.C. 1360 WFLB Fayetteville. N.C.
131 | WwELR Roanoke, Ala. 1360 WFLI Lookout Mtn., Tenn,
1<L0 | \WELS Kinston. N.C. 1010 | WFLN Philadelohia. Pa,
1270 | WELV Elleoville. N. Y, 1370 WELO Farmville, Va.
1450 wELW Willoughby. 0. 1330 | WFLR Dundee, N.Y,
1480 ' wELY Edy, Minn. 1450 | WFLS Fredericksburg, Vo.
1550 wELZ Belzoni, Miss. 1460 WFLW Monticello, Ky,
960 WwEMB Erwin, Tenn, 1420 | WEMC Goldshoro, N.C.
590 | wEMD Easton. Md. 1460 WEMD Frederick. Md.
1380 | wEMJ Laconia, N.H. 1490| WEMH Cullman, Ala.
860 WEMP Milwaukee, Wis, 1250 | WEMI Montgomery. Ala.
1320 | W ENC Whiteville. N.C. 1220 | WEMJ Youngstown. Ohio
1320/ WwEND Edensburg, Pa. 1580 WFMO Fairmont. N.C.
540/ wENE Endicott, N.Y, 1430] WEMW Madisonvitle, Ky.
620| wENG Englewood. Fia. 1530 WENC Fayetteville, N.C.
1240 | WEN K Union City. Tenn. 1240 WENL No. Augusta, S.C.
1450/ wENN Birmingham, Ala. 1320 WFOB Fostoria, Ohio
1280 | wENO Madison, Tenn, 1430 WFOM Marietta, Ga,
1370 | W ENT Gloversvitle, N.v. 1340 | WFEOR Hattieshurg, Miss.
1310 WENY Elmira, N.Y, 1230 | WFOX Milwaukee. Wis,
1310/ wENZ Highland Springs, WFEOY St. Augustine, Fla.
1410 Va. 1450 WFPA Fort Payne, Ala,
1260 | w EQK Poughkeensie. N.Y. 1390{ WFPG Atlantic City, N.J,
1470 wEQL Elyrfa. Ohio 930 | WEPM Fort Valley, Ga.
1540 WEPG S, Pittsburgh, Tenn. 810 WEPR Hammond. La.
910 WEPM Marttnshurd, w.vVa. 1340/ WERA Franklin. Pa.
730 | wERA Plainfield, N.J. 1590 WFRB Frostburg, Md.
1400w ERB Garden City, Mich. 1090 WFRC Reidsvilte. N.C.
1410 WwERD Atianta. Ga. 860 | WFRL Freeport, 1.
1440 W ERE Clevcland, Ohio 1300 | WFRM Coudersport, Pa.
1580 wERH Hamilton, Ala. 970| WERO Fremont. Ohlo
1360 | wER| Westerly. R.I. 1230 WFRX West Frankfort, HI.
800 wERIC Muncie. Ind. 990 | WESC Franklin, N.C.
1450 WERL Eagle River, Wis. 950 WFSG Boea Raton. Fla,
1410 W ERT Van Wert, Ohio 1220 WFSO Pinellas. Fla.
1520 WERX Wyoming. Mich, 1530 WESR Bath, N.Y.
710 | wESA Charleroi, Pa. 940 | WFST Caribou. Malne
wESB Bradford. Pa. 1490 WFTC Kinston, N.C.
1280  ESC Greenville, S.C. 660 WFTG London, Ky,
1340 | wESO Southhridge, Mass, 970 WETL Ft. Lauderdale. Fla,
1240/ WESR Tasley. Va. 1330 WETM Maysville. Ky.
800 wEST Easton, Pa. 1400 WFTN Franklin, N.H.,
1400 | \wESX Salem, Mass. 1230 | WETR Front Royal, Va.
1250 | wESY Leland. Miss. 1580 WFTW Ft. walton Beach,
980 | wETB Johnson City. Tenn. 790 | Florida
1270 wETC Wendell-Zebulan. N.C. 540 WFUL Fulton. Ky,
990 | wETH St. Augustine, Fia. 1420 WEUR Grand Raplds. Mich.
1400 W ETO Gadsden. Ala. 930 | WFVA Fredericksburg, Va.
1490) WETT Ocean City, Md. 1590 | WFVG Fuguay Spros., N.C.
1370 wETU Wetumpka, Ala, 1250 WFWL Camden. Tenn. [}
310/ WETZ New Martinsvtlie. WFEYC Alma. Mich,
1490 West Virginla 1330 WGAA Cedartown, Ga.
340/ weUC Ponce. P.R. 1420 | WGAC Augusta. Ga.
1560 | WEUP Huntsville, Ala, 1600 | WGAD Gadsden. Ala,
1240 wEVA Emporia. Va. 860 WGAF Valdosta. Ga.
1460| wEVD New York, N.Y. 1330 WGAI Elizabeth City, N.C.
1050 | wEVE Eveleth. Minn. 1330 | WGAL Lancaster. Pa.
800 | wEW St. Lonis. Mo. 770  WGAN Portland, Maine
1500 | EwO Laurinburg. N.C. 1080 | WGAP Maryville. Tenn.
1570 wEXL Royal Oak, Mich, 340  WGAR Cleveland, Ohin
1470| WwEXT W. Hartford, Conn. 1550 | WGAS S. Gastonia, N.C.
1510 wEYE Sanford N.C. 1200 | WGAT Gate City. Va.
1390 | WEYY Talladega. Ala. t580 | WGAU Athens. Ga.
;gg WEZE Boston, Mass, 1260 agé}ﬂ{ FGardne;. a‘n;s'
I WEZJ Williamsburg, Ky. 1440 reeport. N,Y,
900 | WEZQ Winfield. Ala. 1300 WGBC Chipley, Fla,
850/ wEZY Cocoa, Fla. 1350 | WGBF Evansville. ind.
960  wFAA Daltas. Vex. 570 WGBG Greensboro. N.C.
1390 820 WABI Scranton, Pa.
1360 wFAB Miaml, Fia. 990  WGBR Goldsboro, N. C.
560| wFAG Farmvilte, N.C. 1250 | WGBS Miami, Fla.
1240 | wFAH Alllance. Ohio 1310 WGCB Red Lion. Pa.
1330 WFAI Fayettevitle. N.C. 1230 | WGCD Chester. S.C.
1240 | WFAR Farrell. Pa. 1470 WGCH Grecnwich, Conn.
970 | WFAS White Plains. Ny, 1230| WGCM Gultport. Miss.
1330 | wFAU Augusta. Me. 1340| WGEA Geneva, Ala.
Ilgjg WFAW Ft. Atkinson. Wis. 940 ngE' '(',"‘F""“"“.','.“ Ind.
WFAX Falls Church. Va. 1220 | W niney. (.
810/ wFBA San Sebastion. P. 1460 WGET Getltysburg, Pa.
990 | WFBC Greenville. §.C. 1330 | WGEZ Belolt. Wis,
1300 W FBF Fernandino Beach. WGFA Watseka, Il
1300 Fla, 1570 | WGFS Covington. Ga.
J430) wEBG Altoona, Pa, 1200  WGGA Galnesville, Ga.
590 wEBL Syracuse, N.Y. 1390 WGGG Gainesville. Fla.
1310 WEFBM Indlanapolis. Ind, 1260 WGGH Marlon. 111
1460 wFBR Baltimore. Md. 1300 | WGGO Salamanea, N.Y,
1081 | w¢BS Spring Lake. N. C. 1450 WGH Newnort News, Va.
1570 wFDF Flint. Mich. 910| WGHC Clayton, Ga.
1320 WwFDR Manchester. Ga. 1370 | WGHM Skowegan. Maine
RS0 | \wFEA Manchester, N.H. 1370 WGHN Grd. Haven. Mich.
1320| WEER Sylacauga. Ala. 1340 WGHQ Kingston. N.Y.
1230 WFEC Harrishurg. Pa 1400 WG G Brunsbick,iGa,
1590 Iga: WGIL Galesburg. (I
¢a'n WEFF Columbia. Miss, 1360 WG IR Manchester, N.H,
1390 WFFG Marathon. Fla. 1300 wGIV Charlotte, N.C.
WFGM Fitchburg, Mass, 960 WGKA Atlanta. Ga.
1590, WFGN Gaffney, S.C. 1570 WGKR Perry, Fia.

Ke.|C.L. Location Ke.
| WGKV Charfeston. W. Va. 1490
1010 | WGL Fort Wayne, Ind. 1250
980 | WGLSB Port Wash., Wis, 1560
1320 | WGLI Babylon. N.¥ 1290
abylon, g
900 WGMA Hollywood, Fla. 1320
1500 | WGML Hinesville, Ga. 990
1290 | WGMM Millington, Tenn. 1380
560; WwWGMS Washington, D,C, 570
1330 | WGN Chicago, i, 720
1600 | WGNC Gastonla, N.C. 1450
1080 | WGNE Panama City
1390 Beach. Fla. 1480
4450 | WGNI Wilmington. N.C. 1450
:333 WGNP Indian Rocks Be;:h, o
a. 15
970 | WGNS Murfreesboro, Tenn. 1450
1490 | WGNU Granite City. {1l. 920
1070 | WGNY Newburgh, N.Y. 1220
AT o
alhalla, §, C. [}
1570 | WGOH Grayson, Ky, 1370
1350 | WGOK Mobile. Ala. 900
1360 | WGOL Geldshoro, N.C. 1300
730 | WGON Munising. Mich. 1400
| wess cagia S i
aldosta, Ga.
1500 | WGPA Bethichem. Pa, 1100
1390 | wGPC_Albany. Ga. 1450
730 wana Gaira: Gor’ 730
|'W alro, a.
:(3;?)8 Vv/(gs:) GGl::'l‘nd l(l;aulds, Mich, ll';llg
riffin. Ga.
§430 | WGRM Greenwood, Miss. 1240
1230 | WGRO Lake City, Fia. 60
1400 WGRP Greenvitle, Pa. 40
il wemy S T e
phrata, Pa.
1400 | wGSB Geneva, I, 1480
1450 WGSM Huntington, N.Y, 740
e wese s, <
w anta, Ga.
1450 wGSV Guntersville, Ala. 1270
560 | wGSW Greenwood, S.C. 1350
1600 | WATA Summerville, Ga. 950
1570 | wGTC Greenville, N.C. 1590
ggg a?g’kl Kwaplnauolls.cN‘c. g;g
ilson. N.C.
1300  WGTN Georgetown, S.C. 1400
050 wGTO Cypress Gardens, Fla. 540
740 | wG UL New Port Richey, Fla. 1500
|§(7;3 WGUN Atlanta.Oecatur, 3
a, 10
600 wGUS North Augusta, S.C. 1380
960  wGUY Bangor. malne 250
1400 | WGVA Geneva, N.Y. 1240
1400 | wGVM Greenville, Miss. 1260
240 | wGWC Selma. Ata. 340
1243 WGWR Asheboro, N.C. 1260
1450 | wGY Schenectady. N.Y. 810
WGYV Greenville. Ala. 1380
1260 | w GYW Fountain City, Tenn. 1430
1270 | wHA Madison, Wis. 750
1570 | wHAB Baxtey. Ga. 1260
230 | WHAG Halfway. Md. 1410
1460 | wHAI Greenfleld. Mass. 1240
220 | wHAK Regers City, Mich, 960
1280 | wHAL Shelbyvilte, Tenn. 1400
1340 ' w HAM Rochester. N.Y. 1180
580 wHAN Haines City, Fla. 930
1350 | wHAP Hopewell, Va. 1340
9101 wHAR Clarksburg, W.Va, 1340
(5501 WHAS Louisville. ' <y, 840
560 WHAT Philadelphia. Pa. 1340
1400 WHAV Haverhill, Mass. 1490
1220 WHAW Westan, W.Va. 980
1420 WHAZ Troy, N.Y. 1330
1050 WHB KKansas Cilty, Mo, 710
1340 WHBB Selma, Ala. 1480
1340 | WHBC Canton. Ohio 1480
1240 WHBF Rock Island. 1It. 1270
1240 WHBG Harrisonburg. Va. 1360
1280 WHBL Sheboygsn. Wis, 1330
1400 WHBN Harrodsburg, Ky. 1420
910 WHBO Tampa. Fla. 1050
1150 | WHBQ Memphis, Tenn, 560
770 | WHBT Harriman, Tenn, 1600
1440 WHBU Anderson, Ind. 1240
1aan  WHBY Appleton. wis. 1230
1490 | WHCC Waynesville, N.C. 1400
1240 | WHGCO Sparta, 11, 1230
1150 WHCQ Snhartanburg. S.C. 1400
1500 WHCU Ithaca. N.Y. 870
{430 WHDF Houghton, Mich. 1400
1320 WHOH Boston, Mass, 850
14an WHDL Olean. N.Y. 1450
1360 WHDM AfeKenzie. Tenn. 1440
1430 WHEB Portsmouth. N.H 750
550 | WHEGC Rochester. N.Y. 1460
1230 WHEE Martinsville, Va. 1370
1150 WHEN Svyracuse, N.Y. 620
1590 WHEO Stuart, Va, 1270
1310 WHEP Foley, Ata. 1310
1570 WHER Memphis. Tenn, 1430
1150 WHEW Riveria Beach. Fla. 1600
1370 | WHFB Benton Harbor-St.
920 Joseph. Mich, 1060
1440 | WHGR Houghton L.. Mich. 1290
1400 | WHHH warren 0 1440
610 WHHL Holly Hill. S.C. 1240
1600 WHHT Lucedale. Mlss. 1440
1600 | WHHYV Hillsville, va, 1400
1310/ WHHY Montgomery. Ala, 1440

Rap10-TV EXPERIMENTER



Location

E Griffin, Ga.

H Portsmouth, Va.

L Medford, Mass.

M Providence, R.I.
Gallatin,
Dayton,
Mooresville,
Danville. Ky.

N Tenn.
0
P
R
? Bluefield, W.Va.
Yy
r4
B
C

Ohlo
N.C.

[}
[}
[|
[}
1
New Bern. N.C,
Orlando, Fla,
Zanesville, Ohlo
Greensburg. Pa,
Matawan, W.Va,
K Cleveland. Ohio
(P Hendersonville,
(Y Hickory. N.C.
B Virginia, Minn.
D Niagara Falls, N.Y.
F South Boston, Va.
| Hempstead, N.Y.
L Wheeling. w.Va.
M Bloomsbure., Pa.
N Harlan, Ky,
0 Akron, Ohio
P Centerville. Tenn.
S Port Huron, Mich.
T Huntington, ind.
Anniston, Ala.
Gaithersburg, Md.
i Howell, MIch.
MP Northampton,
N New York, N.Y.
C Henderson. N.C.
Y McComb, Miss.
Des Moines. lowa
A San Juan, P.
[ Pmlamluhla Mlss.
D Jackson, Ala.
F
K

Mass.

Canton, Ohio
Lancaster, Ohio
L Allentown, Pa.
M New York, N.Y.
Centervitle, ind.
Orlando. Fla.
Houpkinsville,
Qecatur. Ala.
Campuell, Ohio
Houlton, Maine
Clinton, 1.
Harrisburg, Pa.
B Belton, S.C.

‘E High Point, N.C.
L wlnchosler. Va,
RN Herendon, va.

RT Hartselle, Ala.

v Ann Arbor. Mich,
Elizabethtown. Pa,
Hartsville. S.C,
Wilmington, N.C.

1 Hayward. Wis,
Hattiesburg. Miss,
Holland, Mich.
Asbury Park-
Eatontown. N.J.
Cookeville. Tenn.
Hudson, N.Y.
Reading. Pa.
Huntington, Pa.
Anderson, Ind.
Hendersonville, N.C.
Hanover, Pa.

Hyde Park. N.Y.
Rutland, vt,
Princeton, N.J,
YD Columbus. Ga.
YE Roanoke. Va.
YL
Y

Ky.

Iz

Carliste. Pa,
N Svrinofield. Mass,
AC San Juan, P.R.
AM Wwilliamston, N.C.
BA Madlson. Wis.
BB Macon, Ga.
BC Indianapolis, Ind.
BG Philadelphia, Pa,
BM Jackson. Mich.
BR Baton Rouge, La.
BU Poynette, wis.
Bv Belleville. 1Il.
B'w Topeka, Kans.
BX Utica, N.Y.
CC Bridgeport. Conn,
CE Providenee, R.I.
CH Norwich, Conn.
gK Scranton, Pa.

0 Elizabethion. Tenn.
U Fayetteville, N.C.
L Ellzabethtown, Ky.
E Indianapolis. Ind.
M Elkin, N.C

L Superior. Wis.

M Medford, Wis,

0 Atlanta. Ga.

S Gouverneur. N.Y.
1l Homestead. Fla.
IN Atlanta, Ga.

KC Bogalusa, La.
IKE Newport, Vt,
WIKI Chester. Va.

ff S f S F IS S T EE L ELCEEELTEELEL iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii (1]

June-JuLy, 1966

N.C.

Ke.|C.L. Location

|
1320 WIKY Evansville, Ind.
1400 WIL St. Louis, Mo.
1430 WILA Danville, Vva,
1110, WiLD Boston, Mass.
1010 WILE Cambridge. Dhio
1290 | WILI Willimantic, Conn.
1350 WILK wilkes-Barre. Pa.
1230 | WILL Urbana, il

1430 | WiLMm Witmington, Del.

Ke. | c.L. Location

820| WJCD Jackson, Mich

1430 wJCW Johnson Clty. Tenn.
1580 WIDA Quincy, Mass.

1090 wIDB Thomasville,
1270{ WID X Jackson. Miss.
1400 wJIDY Salisbury. Md.

980 WIEF Grand Rapids.

5801 WIEH Gallinohs, Ohlo
1450/ WIE) Magerstown. Md.

Mich.

1450 | WILO Franktort. ind. 1570| WIEM Valdosta. Ga.
1270| WILS Lansing, Mich. 1320 WIE over. Ohio
1240 WILZ St, Petersburg Beach, WIJES Johnston, S.C.
620 Florida 1590 WJET Erle. Pa.

1360) WIMA Lima, Ohio
1420 WIMO Winder, Ga,
1450 WIMS ptichigan City. (nd.
1290| WINA Charlottesville. Va.
1400 WINC Winchester. Va,
1270 WIND Chicago, (L.
1400 | WINE Brookheld. Conn.
1100 | WINF nianchester. Conn.
1600 | WING Dayton, Ohio
550 WINE Murphysboro, (1.
1410 WINK Fort Myers, Fla,
640 WINN Loulsvllle. Ky.
1570] WINQ Tampa, Fla,
1450 WINR Binghamton, N.Y.
1300 | WINS New York. N.Y.
1390 WINT winter Haven, Fla.
1150 WINU Highland Park. tll.
1350 WINW Canton, O,
1400 WINX Rockville, Md.
50 WINY Putnam, Conn,
890, WINZ Miami. Fla.
1250 WINU Hightand, 1.
1040 WinW Canton, Umo
870 WIOD Miami, Fla.
1490 WIOI New Boston, Ohto
1290, WI0OK Normal, 1.
1060 WION lfonia. Mich.
1320 w100 Carlisle. Pa.
600| WI10S Tawas Cily, Mich,
1480 WI10U Kokomo, Ind.
930| WIP Philadelphia, Pa,
990 | WIPC Lake Wales. Fla.
1230 WIPR San Juan. P.R.
800 | WIPS Ticonderoga, N.Y.
1330 WIRA Ft. Pierce, Fla.
1340 ) WIRB Enterprise, Ala.
1520 WIRC Hickory, N.C.
580, WIRD Lake Placid, N.Y.
1390 | WIRE Indianapolis. Ind.
1070, WIRJ Humboldt. Tenn.
610 WIRK W. Palm Beach, Fla.
1440 | WIRL Peoria. '11l,
860 | WIRO Ironion. Ohio
1600 WIRV Irvine, Ky,
1600 WIRY_ Plattsburp. N.Y.
1450 | WIS Columbia, S.C.
1490 | WISA Isabella. P.R.
910| WISE Asheviile, N.C,
1230 | WISK Americus, Ga.
450| WISL Shamokin, Pa.
WISM Madison, Wis.
1410{ WISN Milwaukee. Wis.
1400 | WISO Ponce. P.R.
1230 | WISP Kinslon. N.C.
1240 | WISR Butler. Pa,
1150 | WIST Charlotte. N.C.
1470 { WISV Virougua. Wis.
1600{ WISZ Gien Burnie. Md.
1280 | WITA San Juan, P.R.
950 | WITH Baltimore. Md.
1000 | WITL Lansing, Mich.
1850 WITN washinaton. N.C.
1270 | WITY Danville. (Il
910! WITZ Jasper. Ind.
960 | WIVE Ashland, Va.
560 WiVl Chrlsﬁnnsled v.l.
740 | WIVK Knoxville. Tenn.
900! WIVV Vieques, P.R.
1310 wivy Jacksonwllc Fla.
1280 WIXI Irondale.
1070 WIXK New Richmond Wis.
990 | WIXN Dixon. il
1450 WIXX Oakland Park. Fla,
1300 WIYN Rome. Ga.
1240 WIZE Soringfield, Ohio
1260 WIZR Johnstown. N, Y.
580| W1ZS Henderson, N.C.
950 | WI1ZZ Streator, Jil.
600 | WIJAB Westbrook. Me.
1290 | WIAC Johnstown. Pa,
1310 WJAG Norfolk, Nebr.
1400 | WJA K Jackson. Tenn.
320/ WJAM Marion, Ala.
1330 WJAR Providence, R.1.
1490 WJAS Plttsburgh, Pa,
1400 | WJAT Swainsbore. Ga.
1520 WJIAX Jacksenville, Fla,
1600 WIAY Mullins, S.C.
1400 WIAZ Albany, Ga.
1310 | WJBB Haleyville. Ala,
1540 WIBC Bloomingten, Il
970 | WIBD Salem, 111,
1430 | WJBG Pontiac, III.
1340 | WJBIC Oetroit, Mich,
1230 WIBL tHiolland. Mich,
1430 WIBM Jersayville. 1),
970 wJBD Baton Rouge. La.
1490 | wJBS DeLand. Fla.

Ind.
Fla.

WJCD Seymour,
wIJCM Sebring.

1150 WIFC Jefferson City, Tenn.

1300 WIHO Opelika, Ala.

1420 WJIC Satem. N, J.

1400 WIIG Tullahoma, Tenn.

1400 WIILL Jacksonville, ((I.

560 | WIIM Lansing, Mich.
940| WJJC Commerce. Ga.

1230 | WJJD Chicago, (.

1410 w))) Cnristiansburg, Va,

1420 wWJJL Niagara Falls, N.Y.

1240 | w)JM Lewisburg, Tenn,

1240 WJJZ Mount Holly. N.J.

1010 WILB Detroit. Mieh.
680| WJLD Homewood, Ala.

1010 | WILE Smithville. Tenn.

1360 | WILK Asbury Park, N. J,
1510/ wiJLS Beckley, W.Va.

1520 | wIMA Orange, Va.

1600 | WIMB Brookhaven, Miss

1350 | wJMC Rice Lake, Wis.
Y40 | wIMO Cleveland Hgts.. Ohio

1510{ WIMS Ironwood. Mich.

1520 WIMW Athens, Ala,

610 wIMX Florence, S.C.

1010} WINC Jacksonville, N.C.

1440 wINO W. Palm Beach, Fia.

1430 | wJOB Hammond. tnd.

1000 WJOE Port Joe. Fla.

1480 w01 Florence, Ala.

1350 | wJOL Jollet. 11,

610{ WION St Cloud. Minnm,

1280 { WJOR South Haven, Mich.
940 | WIOT Lake City, S.C.

1250 WJOY Burlington. Vvt.

1400! WIPA Washington, Pa.
600 | WIPD tshpeming, Mich.
630 WIPF Herrin, (il

920 WIPG Green Bay, Wis.

1430) WIPR Greenville, Miss,
40 | WIPS Evansville, Ind.

1290| WIPW Rockford, Mich,
290 wWJQS Jackson, Miss,

1230| WJR Oetroit, Mich.

1550 | WIRC Joliet. 1l

4340 | WIRD Tuscaloosa, Ala,
560 WIRI Lenoir. N.C.

1890 | WIRL Rockford, 11l.

1310/ WIRM Troy. N.C.

1390 WJIRZ Newark, N.J,

1480| wJSB Crestview. Fla.

1480 | wJSO Jonesboro. Tenn.

1130 WITN Jamestown. N.Y.

1260 wITOQ Bath. Me.

1230 wJUD St. Johns, Mich.
680 WJUN Mexico, Pa.

1240 | WiV A South Bend. ind.

1360 WJW Cleveland. Ohio

1590 wJWL Georgetown. Del.

1140 wJwWS South Hill, va.

1230 | WIXN Jackson. Miss,

1010 WJZM Clarksville, Tenn.
930/ WKAC Athens, Ala.

980 | WIKAI Macomb, I,

990 wIKAJ Saratoga Surings,

1430 N.Y,

970 | wiKAL Rone, N.Y,

850 WIC(AM Goshen, Ind.

1370 | WKAN Kankakee, IIl.

1050 WKAP Allentown. Pa,

1480 | W IKAQ San Juan. P.R.

1590 | WKAR East Lansing, Mich.
460  WiKAT Miami Beach, Fla,

1520 wiKAU Kaukanna, Wis,

1360, WKAY Glasgow. Ky.

1340 W KAZ Charleston, W.Va.
930{ WIKBA vinton. Va.

1450 wKBC N, Wllkesboro, N.C.

1250 W IKBH La Crosse, wis.

1440 | wKBJ Milan, Tenn,

850 WKBIK Keene. N.H.

780 | wKBL Covington, Tenn.

1460 W KBN Younostown, Ohio

1310 wKBO Harrisburg, Pa.
920 WIKBR Manchester, N.H,

1320 wKBYV Richmond. Ind.
800} W KBW Builalo. Y;
930 W IKBX Winston-Saiem. N.C.

1280, wKBY Chatham. va.

960 | wIKBZ Muskegon. Mich.

1230/ wKCT Bowling Green. Ky.

1230 wKCU Corinth, Miss.

1350 wWKCw Wwarrenton. Va.

1080 | w KDA Nashville. Tenn,

1500 WKDE Aitavista. va,
1260, wKD K Newberry, S.C.

1480 w KOL Clarksdale. Miss.

1150 WwKDN Camilen, N.J

1490 WKDX Hamlet, N. C.

1390 | wKDZ Cadiz, Ky.

960 WKEE Huntington. w. Va.

Ke.|C.L. Location
1510 | WKE! Kewanee, Ul

910 | WKEN Dover, Del.

1300 | WKER Pompton Lakes. N.J.

630 | wiIKEU Griffin, Ga.

20 | WIKEY Covinglon, Va.
1470 WKFD Wickford, R.1.
1230 | WKFE Yauco, P.R.

990 | W KF R Battie Creek. Mich.
1240 | WKGN Knoxville, Tenn.
1150 | WKHM Jackson. Mich.
1450 | WKIC Hazard, Ky.
l570‘ WKI0 Urbana, It
1400 | W KIG Glenville. Ga,

1480 | WIKIK Leonardtown, Md.
1400 | WIKIN Kingsport, Tean.
1510 | WIKIP Poughkeepsie. N.Y.

740 | W KIS Orlando, Fla,

1550 | WKIX Raleigh, N.C.
1240 | WIKIZ Key West. Fla,
1270 | WK JB Mayaguez, P.R.
1160 | WKJG Fort Wayne, Ind.
1260 | w KJ K Granite Fatls, N. C.
1440 | W KJR Muskegon, Mich.
1490 | WIKKD Aurora, 111,

1460 | w K KO Cocoa. Fla.
1400 | WK KS Vanceburg, Ky,

1400 | WK LA Ludington, Mich.
1480 | wKLC St. Albans, W.Va,
1440 | w KLF Clanton, Ala.
560 | w KL Clonuet. Minn.
1340 | wKLM Wilmington, N.C.

1340 | WIKLD Louisville, I(y.
1240 | W KLP Keyser. W. Va,
1490 WKLV Blackstone, Va.
630 WKLY Hartwell, Ga.
730 WKLZ Kalamazoo, Mich.
70| WKMC Roaring Sprgs., Pa.
1240 | WK MF Flint, Mich,
1238 | wKMI Kalamazoo. Mich.
1230 | w KM K Blountstown, Fla.
1080 | WKMT Kings Mtn., N.C
1340 | W KNE Keene, 4
1340 | WKNR Dearborn, Mich
1240 ' w KNT Kent, Ohio
940 WKNX Sauinnw. Mich.
1260 wWKNY Kingston, N.Y,
1230 WKOA Hopkinsville, Ky.
1450 | W KO K Sunbury, Pa.
1240 ' w KOP Binghamton. N.Y.
1340 w KOV Wellston. Ohlo
1440 wKOW Madison, Wis.
1330 | wKOX Framingham. Mass.
1330 WKOY Bluefield, W.Va.
810/ wiKOZ Kosciusko, Miss.
1400 | wiKPA New ICensington. Pa.
760 | wKPO Prentiss. Mlss,
1510 | w KPR Kalamazoo, Mich.
1150 WI CPT Kingsyort, Tenn.
1340 wKQV Suflivan, Ind.
1150 ' w K RA Holly Springs. Miss.
1390w KKRC Cincinnati, Ohio
970 wKRG Mobile. Ala.
1050w KRK Murbhy. N.C.
1590 wKRM Columbla, Tenn.
1240 | wKRO Calro. Iil.
730 | w KRS Waukegan, I)I.
1580 | w KK RT Cortland. N.Y.
1220 | w KRW Cartersville. Ga.
1580 | w KRZ 0i) City. Pa.
850 | wKSB Milford. Del.
900 | wKSC Kershaw. S.C.
1370 | wKSK W, Jefterson. N.C.
1450 | w KSN iamestown, N.Y.
1400 | w KSR Pulaski, Tenn.
1080 | w KST New Castle. Pa.
1510 | w KTC Charlotte. N.C.
WKTG Thomasviile. Ga.
900 wiKTJ Farmington, Maine
1450 | wKTQ South Paris. Malne
1460 | wKTS Shiehoygan. Wis.
1320 | w KTX Atiantic Beach, Fla.
1320 | wiKTY LaCrosse, Wis,
580 | wikUL Cuilman. Ala.
870 | wKVA Lewistown, Pa,
1360 wKVK Virginla Beach. Va.
1050 | wvm San Juan. P.R.
1490 | WK VT Brattleboro. V.
950 wKWF Key West, Fla,
1550 WKWK Wheeling, W.Va.
810 wKwS Rocky Mount, Va.
1410 | w (XL Concord, N.H.
1600 w KXV Knoxville, Tenn.
1220 | w kXY Sarasota, Fla.
1250 | wKYC Cleveland, Ohio
570 WKYE Bristol, Tenn.
1230 | wKYF Greenville, Ky.
1250 WKYN Rio Piedras, P. R.
1490 | \vKKYOQ Caro. Mich.
1520 | wKYR Keyser, W.Va.
1500 wKYX Paducah., Ky.
1080 | WKZA Kane. Pa.
930 | WKZI Casey. (I,
1350 | WKZO Kalamazoo, Mich.
1420 | WLAC Nashville. Tenn.
1240 | WLAO Oanbury, Conn.
280 | WLAF LaFoilette, Tenn.
1240 | WLAG La Grange, Ga.
1600 | WLA K Lakeland, Fla.
800 | WLAM Lewlston, Maine
1250 | wLAN Lancaster. Pa.
1110 wLAP Lexington, Ky.

800! WLAQ Rome, Ga.



WHITE'S

RADI©

LOG

C.L Location

WLAR Athens, Tenn.
WLAS Jacksonville, N.C.
WLAT Conway, S.C
WLAU Laurel, Miss.
WLAV Grand Rapids.
WLAW Lawrenceville, Ga.
WLAY Musecle Shoals, Ala,
WLBA Gainesville, Ga.
WLBB Carroliton, Ga.
WLBC Muncie, Ind.
WLBE Lushuru. Fla,
WLBG Laurens, S.C.
WLBH ntattoon, 11l.
WLBI1 Denham Springs. La.
WLBJ Bowling Green, Ky.
WLBK DeKalb, Jil.
WLBL Auburndale, wis.
WLBN Lebanon, Ky,
WLBR Lebanon, Pa,

WLCK Scottsville, Ky
WLCM Lancaster, S.C.
WLCN Laurensburg, N.C.
WLCO Eustis, Fla.
WLCS Baton Roupe, La.
WLCX LaCrosse, wis,
WLCY St, Petersburg, Fla.
WLDB Atlantic City, N.J.
WLDS Jacksonville, {ll.
WLDY tLadysmith. wis,
WLEA Horneli. N.Y.

LEC Sandusky, Ohio
LEE Richmond, Va,
LEF Greenwood. Miss.
LEM Emporlum. Pa.

Es Lawrencevllle, Va,
ET Toccoa, Ga.

EwW Bad Axo, Mich.

EY Cayey,

FA Lalnyclta. G

FH Little Falls, N.Y.
B New York. N.Y.

J Sheibyville,Tenn.

K Newport, Tenn.

L Lenoir City, Tenn.
Kenosha, wis.
Mobile, Ala.

0id Saybrook, Conn,
Livingston. Tenn.
Lake Worth. Fia.

M Three Rlvors, Mich.
N Lincoln,

S wW. leuﬂy- Ky

W Providence, R.l.

E Ralelgh, N.C.

H Lowell. Mass,

L Lynchburg, Va.

Y Wilson, N,C.

D Laurel, Md.

C Laurinburg. N.C.

J Jackson. Ohio

A Pecksklll. N
G Sag Harbor.
H Laconia. N.H.
A Braddock, Pa,
B Portland, Maine
C Munfordville, Ky.
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WLOI LaPorte, Ind.
WLO K Memphis. Tenn,
WLOL Minneapolis, Minn.
WLON Lincointon. N.C.
WLOP Jesup. Ga,

WLOR Thaomasville. Ga.
WLOS Asheville. N.C.
WLOU Louisville, Ky.
WLOV Washingten, Ga.
WwWLOW Aiken, S,C.
WLOX Biloxi, Miss,
WLPM Suffotk, va,
WLPQ LaSalte. i,
WLPS Lehighton, Pa,
WLRC whitehail, Mich.
WLS Chicago, I,
WLSB Copper Hill. Tenn.
WLSC Loris, S.C

WLSD Big Stone Gap, Va
WLSE wallace. N.C.
WLSH Lansford, Pa.
WLSI Pikeville. Ky.
WLSM Loulsville, Miss.
WLST Escanaba, Mich.
WLSV wellsvi N.Y.
WLTC Gastonia. N.C.
WLTH Gary. Ind
WLTN Littleton. N, H.
WLUV Loves Park, Il

104

Mich,

D Pompano Beach, Fla.

WLYN Lynn, Mass,
Ke. |WLYO New Orleans, La.
WLYV Ft. Wayne, ind.
1450 | wMAB Munising, Mich.
910 WMAC Netter. Ga.
1330 lwMAD Madison, Wis.
600 | wMAF Madison, Fla,
1340 | wMAG Forest, Miss,
1360 | wMAJ State College, Pa.
1450 ' WMAK Nashville, Tenn,
|550|WMAL Washington, D.C.
1100 | whMAM Marinette, wis.
1340 | wMAN Mansfield, Ohio
790 |'wMAP Monroe, N.C.
860 wMAQ Chicago, 1il.
1170 | wMAS Springfieid, Mass.
1220 | wMAT Lansing, Mich.
1410 WMAX Grand Rapids, Mich.
1360 | WMAY Springfield, I,
930 wMAZ Macon, Ga,
1590 | wMBA Ambridge, Pa.
1280 | WMBC Macon, Miss.
620 | wMBD Peoria, Ill.
1530 wMBG Richmond, Va,
1250 | wMBH Joplin. Mo.
1360 | wMBI Chicago., 1,
1300 | wmBL Morehead City, N.C.
1240 | WMBM Mlami Beaeh, Fla.
910 | WMBN Petoskey. Mich.
1490 | wMBO Auburn. N.Y.
1380 | WMBR Jacksonville, Fla.
1490 [ w MBS Uniontown, Pa.
1180 | wMBT Shenandoah, Pa.
1340 | wMC Memphis, Tenn.
1480 (WMCA New York, N.Y.
1450 | WMCH Church Hill, Tenn.
1480 | WMCK McKeesport. Pa,
1540 | WMCP Columbia, Tenn.
1240 | WMCR Oneida. N.Y.
580 | wMCW MHarvard, Iil.
1420 (W MDC Hazlehurst, Miss.
1340 | wMDD Fajardo, P.R.
1080 | WMDN atidland. Mich,
1590 | wMEG Eau Gallie, Fla.
1230 | WM EK Chase City, Va,
1190 | WMEL Pensacola, Fla.
1580 | WMEN Taltahassee, Fia.
1270 [WMEV Marion, Va.
730 | WMEX Boston, Mass.
1050 {WMFC Monroeville. Ala.
1360  wMFD Wilmingten, N.C.
1420 | WMFG Hibbing. Minn.
920 | WMFJ Daytona Beach, Fla.
1380 | WMFR Hioh Point, N.C.
1510 wMGA Moultrie, Ga,
1450 WMGR Bainbridge, Ga.
1450 | WMGS Bowling Green, Ohio
990 | WMGW Meadville. Pa.
570 | WMGY Montoomery. Ala.
1400 | WMIA Arecibo, P. R
930 | WMIOD Atlantic Clty. N.J.
1350 | WMIE Miami. Fla.
900 | WMIK Middleshoro, Ky,
1300 | WM IL Milwaukes, Wis.
1280 | WMIN Mapls,-St. Paul, Minn.
1420 | WMIQ fron Mountain, Mich.
1600 | WMIR Lake Geneva. Wis.
1350 | WMIS Natchez, Miss.
1550 | WMIX Mt. Vernon. 111,
1310 | wMIM Cordele. Ga.
1150 | WMK R Millinocket, Me.
980 fWMKT St, Paul. Minn,
1490 | WMLF Pineville. Ky.
950 | WMLO Beverly, Mass,
1230 | WMLP Milton, Pa.
1490 | WMLS Sylacauga, Ala.
1540 | WMLT Dublin. Ga,
1340 | WMMB Melbourne. Fla,
1330 | WMMH Marshall, N.C.
1050 | WM M) Lanecaster, N.Y.
1370 [ WMMM Westport, Conn.
730 | WMMN Falrmont. w.Va.
1380 | WMMW Meriden, Conn,
1350 |l WMNA Gretna, Va.
1370 |[WMNB No. Adams, Mass,
1300 | WMNC Morganton, N.C,
1490 | WMNE Menomonie. Wis.
1460 | Wt NI Celumbus. Ohio
1220 | WMNS Olean, N.Y.
1150 | WMNT Manati, P.R.
1490 | WM NZ Montezuma, Ga,
890 | WMOA Marietta, Ohio
1400 | w MOC Chattanooga, Tenn,
1570 | WMOG Brunswick. Ga.
1220 | WMOH Hamilten. Ohlo
1400 | WMOK Metropolis. 11l
1410 | WMON Montgomery, W.Va,
900 | WMOO Mobile. Ala.
1270 | WMOP Ocala, Fla.
600  WMOR Morehead. Ky.
790 | wMOU Berlin, N.H.
l370|WMOV Ravenswood, W.Va.
1370 WMOX Meridian, Miss,
1400 | WHOZ Mobile, Ala,
1520 'WMPA Aberdeen. Mlss.

C.L. Locotion

WLVA Lynehburg, Va.
WLUX Baton Rouge, La,
WLW Cincinnati. Ohio
wWLWO A.)
Marathnn.

Ke.; C.L. Locatlon

590 | WMPC Lapeer, Mich.
1550| WMPL Mancock, Mich.

700 WMPM Smithfield, N.C.
¢ WMPO Middleport- anamy,
040

WMPP Chicago Heights, III.
1180 | WMPS Memphis. Tenn.
1250 | WMPT So. williamsport, Pa.
10501 WMQM Memphis, Tenn.
1360 | WMRB Greenville, S.C.
940 | WMRC Milford, Mass.
1450 | WMRE Monroe. Ga.
1400 WMRF Lewistown. Pa.
1360 WMRI Marlon. ind.
1550 | WMRN Marion, Ohio
1230 | WMRO Aurora. iil.

860| WMRP Flint. Mich.

1450 WMRR Marshall, Mich,
1300 WMSA ntassena, N.Y.

630! WMSG Oakiand, Md.
570| WwMS)J Sylva, N.C.

1300} WMSK Morganfield, Ky,
1060 | WMSL Decatur. Ala.

670 WMSR Manchesier, Tenn.
1450 WMST Mt. Sterling, Ky.
1010! WMT Cedar Rapids, lowa
1480] WMTA Central City. Ky.
970, WMTC Vancleve, Ky,

940 WMTD Hinton. W, Va.
1460 | WMTE Manistee, Mich,
1400 | WMTL Leitchfield, Ky.
1470 WMTM Moultrie. Ga,
1380| WMTN Morristown, Tenn.
1450 WMTR Morristown, N.J.

110 WNTS Murtreesboro, Tenn.
740 WMUS Muskegon, Mich,
1490 | WMUU Greenville. S,C.
1340 WMV A Martinsville, Va,
1840 | wMVB Millville, N,J.
1460 WMVG MHledneville. Ga.
590 WMVO Mt. Vernon, Ohio
1530 | WMVR Sidney. Ohio
790 | WMWM wilmington, 0.
570 WMYB Myrtie Beach, S.C.
1260 | WMYN Mayodan. N.C.

60 WMYR Ft. Myers. Fla,
1280 | WNAB Bridgeport. Conn.
lsool WNAC Boston, Mass,
1600 | WNAD Norman, Okla,
1220! WNAE Warren. Pa.

1480 | WNAG Grenada. Miss.
1490 | WNAH Nashvilie, Tenn.
920 | w NAK Nanticoke, Pa,

980 | WNAM Neenah, Wis,
610 WNAR Norristown, Pa.
1330 | WNAT Natchez, Miss.
1010 WNAU New Albany, Miss,
1510 WNAV Annapolis, Md,
1360 | WNAX Yankton., S.Dak.

30 WNBC New York, N.Y.
1240 | WNBF Binghamton, N.Y.
1450 | WNBH New Bedford, Mass.
1230 | WNBP Newburyport, Mass.
1400 | WNBS Murray, Ky.

930 WNBT Wellshoro, Pa.

730 WNBZ Saranac Lake, N.Y.
1490  WNCA Siler City. N.C.
800 wncc Barnesboro. Pa.
070  WNCG N. Charleston, S.C.
1340 WNCO Ashland, Ohio
1140 | WNCT Greenville. N. C.

560 | WNDOB Daytona Beach, Fla,
1290 | WNOR Syracuse, N.Y,
1400| WNOU South Bend. Ind.
1450 | WNEB Worcester, Mass.
1550 WNEG Taccoa. Ga,

1240 WNEL Caguas. P. R.

940 | WNER Live Dak. Fla,
1490 WNES Central City, Ky.
1240 | WNE New York. N.Y,
1370 | WNEX Macon. Ga.

1230 WNGA Nashville, Ga.
1570 WNGO Mayfield, Ky,
1380 | WNHC New Haven. Conn
1290 | WNIA Cheektowaga. N.Y.
1330| WNIK Arecibo. P.R.
I240I WNIL Niles, Mich,

1460 WNIO Niles. Ohio

1300 WNIR New Albany, Ind.
lZGUleJH Hammonton. N.J.

920 | WNJR Newark, N.J.
1470 | WNKY Neon. Ky.

730 | WNLC New London, Conn.
1230) WNLK Norwalk. Conn.
1430 WNMP Evansten, (1),
1360 | WNNC Newton, N.C.

920 | WNNJ Newlon, N.J.

1360 | WNNR New Orleans, La,

1500 WNNT Warsaw, Va.

1050 WNOE New Orleans, La,

1490 WNOG Naples. Fla.

1450 WNOH Raleigh. N, C

1490 WNOK Columbia. S.C.

1450  WNOO Chattanoega, Tenn.
20| WNOP No. Platte. Neb.

1340 WNOR Norfolk, Va.
1550 WNOS High Point, N.C.
900! WNOW York. Pa,
1330 | WNOX Knoxville, Tenn,
1230 | WNPS New Orleans, La.
1860 WNPT Tuscaloosa. Ala,
1240 WNPYV Lansdale, Pa,

960 ' WNRG Grundy. Va.

1240' WNRI woonsocket, R.I.

Ke. |
1230

1380
1470

680
1450
1480
1490
1490
1490
1490

g
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| WOR New York. N

C.L Locatlon
WNRK Newark, Oel.

WNSL Laurel,
WNSM Valparaiso-Niceville,
Florida
TN Newton. Mass.
T Tazeweil, Tenn,
E Ft. walton Bch., Fla.
S Chicago, 11,
W New Albany, Ind.
Talladega, Ala.
Nofton. Va,
Nicholasville, Ky.
Pensacola, Fla.
Northwesiern, (nd.
Portsmouth, Ohio
New York, N.Y.
Rochester, N.Y.
Miami, Fla.
San Antonio.
Owosso. Mich,
Oak Hill,
Jacksonville,
Rhinelander. Wis.
WOC Davenport, lowa
wWOCB W, Yarmouth. Mass.
WOCH North Vernon. ind.
WOCK Okeechobee, Fla.
wODi Brookneal, Va.
wODY Bassett, Va.

FELEEEEELESE

N
NT
NU
NU
NU
NU
NV
NV
NV
N

NX
NY

Tex.

| WOGA Sylvester, Ga.

WOHI E, Liverpool, Ohio
WOHO Toledo, Ohio
WOHP Bellefontaine, Ohio
WOHS Sheiby. N.C.
WOl Ames, lowa

wO0iB Saline, mich.
wOIC Columbia, S.C.
WOKA Douglas, Ga.
WOKB Winter Garden, Fla
WOKE Charleston, S.C.
WOKK Meridian, Miss.
WO KO Albany, N.Y.
WOKS Columbus, Ga.
WOKW Brockton, Mass,

WOKY Milwaukee., Wis.
WOKZ Alton, (I,
WOL Washington, D.C.

wOLD Marion, V

WOLF Syracuse, -

LS Fiorence, S, C.

Ml Owensboro, Ky.

MN Decatur, Ca,

MP Bellaire, Ohio

MT Manitowoc, Wis.

NA Winona, Miss.

ND Pleasantvilie. N.J.
Fla.

WONE Dayton, Ohlo
WONS Tallahassee, Fla.

[=1=1-1-T-T-1-]

WONN Lakeland.

| WONW Defiance. Ohio
WO0O00 Grand Rapids. Mich.

WOOF Dothan. Ala.
w00k Washington, 0.C,
w000 Oeland, Fla.
wOOw Greenville, N.C.
WOPA Dak Park. MI.
WOP1I Bristol, Tenn,

WORA Mayaguez, P.R.
WORC Worcester, Mass.
WORO Spartanburg, S.C,
WORG Orangeburg, S.C,
WORK York. Pa,
WORL Boston, Mass.
WORM Savannah, Tenn,
WORT New Smyrna Beach,
Florida
WORX Madison. Ind.

WOSU Columbus, Ohio
WOTR Corry. Pa.
WOTT Watertown, N.Y.
WOTw Nashua. N.H.
wQuB Athens, Ohio
WOVE Welch. W.Va,
WOW Omaha. Nebr,
WOWL Florence. Ala.
WOwWO0 Ft. wayne. Ind.
wWOWW Naugatuck, Conn.
wOowy Clewiston. Fia.
WOXF Oxtord. N.C.
WO0ZK Ozark, Ala.
wPAB Ponte, P.R,
WPAC Patchogus. N.Y.
WPAD Paducah. Ky.
WPAG Ann Arbor. Mich.
WPAL Charleston, S.C.
WPAM Pottsville. Pa.
WPAQ Mount Alry. N.C.
WPAR Parkersburg. w.Va,
WPAT Paterson, N.J.
wPAw E. Syracuse. N.Y.
WPAX Thomasville, Ga.
WPAY Portsmouth. Ohlo
WPAZ Pottstown, Pa,
WPBC Richfield. Minn.
WPCC Clinton. S.C.
WPCF Panama City, Fla,
WPCO Mt. Vernon, Ind.
WPOE Paris. Ky.

WPDF Corydoen. Ind.
WPDM Potsdam. N.Y.

1550
1470

Rap10-TV EXPERIMENTER
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Location

WPDQ Jacksonville, Fla.
WPDR Portage, Wis.
WPDX Clarksburg, W.va.
Winston-Satem, N.C.
Loulsville, Ga.
WPEL Montrose, Pa.
Philadelphia, Pa.
WPEOD Peoria, Ill.
WPEP Taunton, Mass.
Greensboro, N.C.
Middietown, Ohio
WPFP Park Falls, Wis.
WPGA Perry, Ga,

WPGC Bradbury Huh(s
Burgaw, N, C.
Danville, Pa.
Portland, 1nd.
WPHB Phitipsburg, Pa.
WPHC waverly, Tenn.
WPHN Liberty, Ky.
WPIC Sharon, Pa.
WPID Piedmont, Ala.
WPIK Alexandria, Va.
WPIN St. Petersburg,
WPIT Pittsburgh, Pa.
E Pikeville, Ky,
WPKO waverly, Ohio
WPKY Princeton, Ky.
WPLA Plant City, Fla.
WPLB Greenville, Mich.
Rockmart,
Plymouth,
WPLO Atlanta, Ga.
WPLY Plymouth, Wis.
Vandatia, 1l
WPME Punxsutawney, Pa.
Portsmouth, va.
WPMP Pascagoula, Miss.
WPNC Plymouth, N.C.
Brevard, N.C.
Plymouth, N. H.
Phoenix City. Ala,
Pontiae, Mich.
Hartford, Conn.
Portiand, Maine
New York, N.Y,
Pottsviile, Pa.
Mayaguez, P.R.
WPRC Lincoln, 1l

Fla.

Mass,

WPRE Prairie Du Chien, wls.I

Butler, Ala,
Providence, R.I.
WPRP Ponce. P.R.

WPRS Paris, |il.

WPRT Prestonsburg, Ky,
WPRV Wauchula, Fla.
WPRW Manassas, Va,
WPRY Perry, Fla.

WPSL Monroeville, Pa.
WPTF Raleigh, N.C.
WPTL Canton, N.C.

PTN Cookeville, Tenn.

TR Ailbany, N.Y.

TS Pittston, Pa,

PTW Piqua, Dhio

TX Lexington Pk.. Md.
UV Pulaski, Va.

VA Colonial Hohts., Va.
VL Painesville. Ohio
XE Starke, Fla.

XY Greenviile, N, C.
YB Benson, N.C.

AM Miami. Fla.

BC Vicksburg, Miss,
DY Calals, Maine

1C Meridian, Miss.
1 Jacksonvllle, Fia.
IZ St. George. 5. C.
MR Silver Spring, Md.
0K Greenville, S.C.
QSN Charleston, S.C.
WAQASR Solvay, N.Y.
wQTE Monroe, Mlch.
QTw Latrobe, Pa.

UA Moline. 1II.

VA Quantico. Va.

X) Atlanta, Ga.

XL Columbia, S.C.

XQ Ormond Beh.. Fla.
XR New York, N.Y.
XT Palm Beaeh, Fia.
AA Luray. Va.
A
A
A

[
p
p
P
]
P
P
P
P
Q
Q
Q
Q
Q
Q
Q
Q
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B Arab, Ala.

C Racine, Wis,

D Radford., Va.
AG Carroliten, Ala.
Al Rio Piedras, P.R.
RAJ Anna, 1.
AK Williamsport, Pa.
RAM Monmouth, 100,
RAN Dover, N.J.
RAP Norfolk, Va.
RAW Reading, Pa,
RAY Princeton, Ind.
BC Jackson. Miss.

BD Pampano Beach, Fla.
BL Columbus. Ga.
BN Warner Robins, Ga.
€ Washington. D.C
RCD Dalton. Ga.
WRCH New Britain. Conn.
WRCK Tuseumbia, Ala.
WRCO Richland. Wis,

Q
Q
Q
Q
Q
Q
Q
R
R
R
R
R
R

FEEFE S EEELESFEELEELLELEEEL
EEEEE]

June-JuLy, 1966

Md.
i

c.L. Location

600| WRCP Philadelphia. Pa.

1350 | wRCR Mapiewood, Minn.

750 WRCS Ahoskie, N.C.

1550 | W RDB Reedshurg, Wis.

1420 WRDO Augusta. Malne

I250 WRDS S, Charleston, wW.Va.
950 WROW Augusta. Ga.

1020 | WREB Holyoke. Mass,

1570 WREC Memphls, Tenn.
950 WREL Lexington, Va.
910| WREM Remsen, N.Y.

1450 | WREN Topeka, Kans.
980 | WREO Ashtabuia, Ohlo
1580 | WREV Reidsville, N.C.
470 | WREX Grand Junction, Colo.
1570 WRFC Athens, Ga.

1440 | WKFD Worthington, Onio
1260 | WRFS Alexander City, Ala.
1060 | WRGA Rome, Ga.

1560 | WRGS Rogersvilie, Tenn.
790 | WRHC Jacksonville, Fla.
1280 WRHI Rock Hill, S.C.
730| WRIB Providence, R.1.
680 | WRIC Richlands, Va,

730 WRIG Wausau, Wis,

1240 | WRIM Pahokee, Fla.

1380 WRIN Rensselaer, Ind.
1580| WRIP Rossville, Ga.

910/ WRIS Roanoke, Va.

1380 WRIT Milwaukee, Wis,
1220| WRIV Riverhead. N.Y.

1390/ WRIZ Coral Gables, Fia.
590 | WRIC Mauston, wis.
1420| WRIN Racine, Wis.
S San German, P. R.

1540 | WRJW Picayune, Miss.
1010 | WRKB Kannapolis, N.C.
1580| WRKD Rockland, Maine
1470| WRKH Rockwood. Tenn.
1250 WRKL New City, N. ¥
1300| WRKM Carthage, Tenn.
1460 | W RKT Cocoa Beach, Fla.
1460 | WRLD Lanett, Ala..
1410 W. Peint, Ga,
1490 WRMA Montgomery, Ala.
1330 | WRMF Titusville, Fla.
1360| WRMN Elain, li.
g9p| WRMS Beardstown, Iil.
1370| WRMT Rocky Mount. N.C.
980 WRNB New Bern. N.C.
220 | WRNC Raleigh, N.C.
630 WRNE wis. Rapids, wis.
910 | WRNL Richmond, Va.
1440 | WRNY Rome, N.Y.
96y | WROA Gulfport. Miss.
1600| WROB West Point. Miss.
1460 | WROC Rochester, N.Y.
1400 | WROD Daytona Beach, Fla.
1510 | WROK Rockford, (I1.
680 | WROL Fountain Clty, Tenn.
20 | WROM Rome, Ga.
1500 | WRON Ronceverte, W.va,
1540 | WROS Scottsboro, Ala.
1540 | WROV Roanoke, Va.
1570 | WROW Albany, N.Y.
920 | WROX Clarksdaje. Mlss.
1580 | WROY Carmi,
1290| WROZ Evansville, ind.
1460 | WRPB Warner Robbins, Ga.

490 WRPL Charlotte, N.C.
1550 | WRPM Poplarville. Miss.
1580 WRR Dallas, Tex.

560 | WRRC Spring Valley, N. Y.
1420 | WRRR Rockford, (1.

1230/ WRRZ Clinton, N.C.

1390 WRSA Saratoga Sprgs., N.Y.
1280 WRSC State College, Pa.
1300, WRSJ Bayamon, P. R.

1050 WRSL Stanford, Ky.

1440  WRSW Wwarsaw, Ind.

1450 WRTA Altoona. Pa.

1320 WRTH wood River, i

560! WRTL Ranlout, (1.

1570 | WRUF Gainesville, Fla.
1230 | WRUM Rumford. Maine
1530 | WRUN Utica, N.Y,

790 WRUS Russellville. Ky,
WRVA Richmond, Va.
WRVK mt.

WRWD Augusta. Ga.
WRWH Cleveland, Ga.
WRW)J Selma, Ala

WRX0 Roxboro. N.C.
WRYM New Brlmln Conn.
WRYT Pittsburgh, Pa.

0 WSAC Fort Knox, Ky,

1190| WSAF Sarasota, Fla,
WSALI Cincinnati, Ohio

Vernon, Ky,

l400| wSas Grove City. Pa.
1330 | WSAL Logansport. Ind.
1510 | WSANM Saginaw, Mich.

850 WSAN Alientown, Pa.
WSAO Senatobia, Miss.

:g;s WSAR Fall Rjver, Mass.
1300 | WSAT ar. Salisbury, N.C.

1470| WSAU Wausau, wis.

1420 | WSAV Savannah, Ga.

1600 | WSAY Rochester, N.Y.

980 | WSAZ Huntington, W.Va.
1430 WSB Atlanta., Ga.

910 WSBA Savannah. Ga.

1410| wSBB New Smyrna Beach.
1450 | Florida

C.L. Location

WSBC Chicago, .
WSBR Boca Raton, Fla.
970 | wSBS Gt. Barrington,
WSBT South Bend. ind.
WSCM Panama City Beach,
1410 Florida
WSBP Chattahoochee, Fla.
930 | WSCR Scranton, Pa.
WSDR Sterling, 1il.
WSEB Sebring, Fla.
WSEL Pontotoc, Miss.
WSEM Donaldsonville, Ga.
970 WSEN Baldwinsville, N, Y.
WSER Elkton, Md.
WSET Gien Falls, N.Y.
960 | WSEV Sevierville. Tenn,
880 WSFB Quitman, Ga.
WSFC Somerset, Ky.
1470 | WSFR Sanford, Fia.
WSFT Thomaston, Ga.
WSGA Savannah, Ga.
WSGB Sutton, W.Va.
WSGC Elberton, Ga.
540| wSGN Birmingham. Ala.
WSGO Oswego. N.Y.
wSGW Saginaw, Mich,
WSHB Raeford,
980 ! WSHC Coltiervii
WSHF Sheffield, la
WSHN Fremont, Mich.
WSHO New Orteans, La.
wSHP Shippenburg. Pa.
wSiB Beaufort, S.C.
WSIC Statesville. N.C.
WSID Baltimore, Md.
WSIG Mount Jackson. va.
WSIM Prichard, Ala.
WSIP Paintsville, Ky.
580 | WSIR winter Haven, Fia.
WSIV Pekin, (i
1350 | wSIX Nashvilie. Tenn,
l300 WSJC Magee, Miss.
WSIM St. Joseph, Mich,
1490 | WSJR Medawaska, Me.
950| WSS Winston-Salem. N.C.
1050| wSJT Chesapeake, Va.
t410| wSKI Montpeller-Barre, Vt.
790 WSKP Miami, o
1490 | WSKT.S, Knoxville, Tenn.
1430 | wSKY Asheville. N.C.
1240 | wSLB Ogdensburg, N.Y.
1220 | wSLC Clermont. Fla.
910, WSLG Clermont, Fla.
1350 | WSLI Jackson, Miss.
1390/ WSMA Marine Clty, Mich.
1450 | wSLM Salem, Ind.
1280| wSLR Akron, Ohio
1340| WSLS Roanoke, Va
IMO WSLT Ocean C|ly Somers
N.

Pt.
Nashvllle. Tenn.
WSMB New Orleans, La,
WSMD La Plata, Md.
WSME Sanford, Maine
0| WSMG Greenville. Tenn,
WSMI Litehfield, 111,
1460 | WSMN Nashua, N.H.
WSMT Sparta. Tenn.
{ WSNE Cummings. Ga.
15401 wSNJ nr. Bridgeton. N.J.
WSNO Barre, Vi,

1310 | WSNT Sandersville. Ga.
WSNW Seneca, S. C.
WSNY Schenectady, N.Y.

880 | wSOC Charlotte, N.C.
WSO0K Savannah, Ga.
wSOL Tampa, Fla,
WSOM Salem. Ohio

WSON Henderson. Ky,
WS00 Sit. Ste. Marie, Mich.
WS0Q No. Syracuse, N.Y.
590 | wSOR windsor. Conn.
WSO0Y Oecatur, (Il
850 [ wSPA Spartanburg, S.C.
790 | wSPB Sarasota. Fla.
WSPD Toledo. Ohio
WSPF Hickory, N.C.
WSPR Springfield, Mass.
WSPT Stevens Pt., Wis.
WSPZ Spencer, W, Va.
WSRA Milton, Fla.

WSRC Durham, N.C.
| WSRO Marlborough, Mass.
WSRwW Hillshoro. Ohio
WSSB Durham, N.C.
WSSC Sumter. S.C.
WSSO0 Starkville, Miss.
WSSV Petershurg. Va.
WSTC Stamford. Conn.
WSTH Taylorsville. N. C.
wSTI St. lgnace. Mich,

WSTK woodstock. Va.
WSTP Salisbury, N.C.
WSTR Sturgis. Mlch.
| WSTU Stuart. Fla,
550 | wsTV Steuhenvllls. Ohio
630| wSUB Groton, Conn.
wWSUH Oxford. Miss.
WSUI lowa City., lowa
750 | WSUN St. Petersbure. Fla.
WSUX Seaford, Del.
wSUZ Palatka. Fla.
1230) WSVA Harrisonburg, Va.

, Tenn.

Mass.

Ke.iC.L. Locatlon Ke.
1240 | WSVL Shelbyville, Ind. 1520
740 | WSVN Valdese, N.C. 1490
860 | WSVM Valdese, N.C. 1490
960 | wSVS Crewe, Va, 800
WSWN Belle Glade, Fla. 00
1290 | WSWV Pennington Gap, va. 1570
1580 | WSWW Piatteville. wis. 1590
1320 | wSYB Rutland, Vt. 1380
1240 | wSYD Mt, Airy. N.C. 1300
1340 | wSYL Syivania, Ga. 1490
1440 | WSYR Syracuse, N.Y. 70
1500 | wTAB Tabor City. N.C. 1370
1050 | wTAC Flint, Mich. 600
1550 | wTAD Quincy, (IN, 930
1410 | WTAG Worcester, Mass, 580
930 | WTAL Tatlahassee, Fla. 1450
1490 |t WTAN Clearwater. Fla. 1340
1240 | WTAP Parkersburg, W.Va. 1230
1360 | WTAQ LaGrange. {ii. 1300
1220 | WTAR Norfolk, Va. 790
1400 | WTAW Bryan, Tex 150
1490 | WTAX Surlnnﬂeld . 1240
1400 | WTAY Robinson, !, 1570
610 | WTBC Tuscaloosa. Ala. £230
1440 | WTBF Troy. Ala. 970
790 | WTBO Cumberland, Md. 1450
1400 | wTCA Plymouth, Ind. 050
1590 | wTCB Filomaton. Ala. 990
1290 | WTCH Shawano, Wis. 960
1550 | wTCJ Tell City, Ind. 1230
1230 | WTCM Traverse City, Mlch. 1400
1480 | WTCO Campbelisville, Ky. 1450
1490 | WTCR Ashland, Ky. 420
1400 | WTCS Fairment, W.Va, 1490
1010 | WTCW Whitesburg, Ky. 920
790 k WTEL Philadelphia. Pa. 60
1270 | WTGA Thomaston. Ga. 1590
1490 | WTGR Myrtle Beach. S. C. 1520
1490 | WTHE Mineota. N.Y. 1520
1140 WTHI Terre Haute. Ind. 1480
980 [ WTHM Lapeer, Mich, 1530
810 | wTHN Thomaston, Ga. 1500
1400 | WTHT Hazieton, Pa. 1800
1230 WTIC Hartford. Conn. 1080
600 wTID Newport News, Va. 1270
1600 | wTIF Titton, Ga. 1340
1240 | wTIG Massillon, Ohio 990
1450 | WTIK Durham, N.C. 1310
1580 | wTIL Mayaguez, P.R. 1300
1230 | wTIM Tayilorvitle. (11, 1410
1400 | wTIP Charleston. W.Va. 1240
1340 | wT1Q Manlstique. Mlch. 1490
1340 | wTIX New Orleans, La. 690
930 | wTJH East Point, Ga. 1260
1530 | w.YJS Jackson, Tenn. 1390
1220 | WTKM Harlford wis. 1540
1350 | WTKO Ithaca 1470
610 WTKY Tompklnsnue Ky. 1370
WTLB Utic 131
1520 | WTLK Tnylorsvllle. N.C. 1571
650 | WTLN Apopka, Fla. 1520
1350 | WTLO Somerset, Ky. 1480
1560 | WTLS Tallasee, Ala. 1300
1220 | WTMA Charleston, S.C. 1250
1450 | WTMB Tomah, Wis. 1890
1540 | WTMC Ocala, Fla, 1290
1590 | WTMJ Milwaukee, Wis. 620
1050 | wTMP Tampa Fla. 1150
1410 | wTMT Louisville, Ky. 620
mo]wmc Thomasville. N.C. 790
1450 { WTND Orangeburg, S.C. 920
1490 | WTNS Coshocton, Ohlo 1560
1150 | WTNT Tallahassee. Fla. 1270
1240 | wTOB Winston-Salem, N.C. 1380
930 | wTOC Savannah., Ga. 1290
1230 | wT0OD Toledo. Ohio 1560
1300 | WTOE Spruce Pine. N.C. 1470
600 WTOJ Tomah, Wis, 1460
860 | WTON Staunton, Va. 1240
1230 | WTOP Washingfon. D.C. 1500
1220 | WTOR Torrington, Conn. 610
1480 | wTOT Marianna. Fia. 980
1340 | wTPR Paris. Tenn. 710
950 | wTPS Portage. Mich. 1560
1450 | wTRA Latrobe, Pa. 1480
1370 | wTRB Rintey, Tenn. 1570
1000 | WTRC Elkhart, Ind. 1340
1270 | wTRL Bradenton. Fla. 1490
1010 | WTRN Tyrone, Pa. 340
1400 | wTRO Dyersbure, Tenn. 1330
1490 | wTRP LaGrange. Ga. 620
1410 | wTRR Sanford, Fta. 1400
1470 | WTRU Muskegon. Mich, 1600
1590 | WTRW Two Rivers, Wis. (590
1490 | WTRX Flint, Mtich. 330
1340 | wTRY Troy. N.Y. 980
1230 | wTSA Brattieboro, Vt. 1450
1240 { wTSB Lumberton, N.C. 1340
l400 WTSL Hanover- Lebanon.
860 | New Hampshire 1400
940 | WTSN Dover. N.H. 1270
1230 | wTSv Cfaremont, N.H. 1230
1490 | WTTB Vero Beach. Fla. 1490
1230 | wTTC Towanda, Pa. 1550
1450 | WTTF Tiffin, Ohio 1600
1340 | WTTH Port Huron, Mich. 1380
980 | wTT| Datfton, Ga. 530
1420 | WTTL Madisonville, Ky. 1310
910 | WTTM Trenton, N.J. 920
620 | WTTN Watertown. Wis, 1580
1280 | WTTO Toledo, Ohio 1520
800 | WTTR Westminster, Md, 1470
550 | WTTS Bloomingten, Ind. 1370



WHITE'S

RADI©

EOG

Location

Amherst, Mass.
Mobile, Ala.
Tuscaloosa. Ala.
Tupelo. Miss.
Wilmington, Del.
Coldwater, Mich.
Waterville, Maine
Columbus, Ohlo
Thomson. Ga.
Auburndale, Fla.
St. Johnsbury, vt.
W. Spgfd., Mass.
Rock Hill. S.C.
East Longmeadow,

Tryon., N.C.
Marianna. Fia.
Amherst, N.Y.
Easiman, Ga.
Amherst. N. Y.
Eufaula, Ala.
Gainesvilie, Fla.
Aquadilla, P. R
Uhriehsvitie, Ohlo
Baton Rouge, La.
Mobile. Ala.

Rio Piedras. P.R.
Lewisburg. Pa.

R Utado, P.R.

J Lockport, N.Y.

M Havelock, N.C.
ST Bethesda. Md.

WU Gainsville, Fia.

K Paoll, )

Mass.

DOVLZZZZZZrNMm<<
oMo rcPONEZ

nd.

Altoona. Pa,
Richwood. W.Va.
Shallotte. N. C.
Windermere, Fla.
Coral Gables. Fla.
Chester, Pa.
Hampton. Va.
WVGT Mt Dora. Fla.
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WVCF

"

c.L Location

Sauk Rapids. Minn.

C.L. Location
WVIC E. Lansing, Mich.

| WVIM Vicksburg., Miss.

KABC-FM Los Angeles, Calif.

KABL-FM San Francisco, Cal.

KACA Prosser, Wash.

KACE-FM Riverside. Calif.

KADI| St. Louis. Mo,
KAF| Auburn, Calif.
KAFM Salina. Kans.

KAIM.FMm Honotulu, Hawaii
KAJS Newport Beach, Calif.

KAKC Tulsa. Okla.

KAKI San Antonlo, Tex.
KALB-FM Alexandria. La.
KALH Qenver, Colo.

KALW San Francisco, Calif.
KAMS Mammoth Spring. Ark.

KANG Angwin, Cal.
KANS-FM Larned, Kan.

KANT-FM Lancaster, Calif.

KANU Lawrence. Kans.

KANW Albuguerque, N.Mex.

KAQL-FM Carrolliton, Mo.

KARA-FM Albuquerque. N.M,

KARK Little Rock. Ark.
KARL-FM Carlsbad. Cal.
KARM-FM Fresno, Calif.
KASU Jonesboro, Ark.
KATT Woodland, Calif.

KATY-FM San Luis Obispo, Calit.

KAVI-FM Rocky Ford. Colo.
KAVR-FM Applevalley. Cal.

KAYD Beaumont. Tex.
KAZZ Austin, Tex.

KBBI Los Angeles, Calif.
KBBL Riverside. Cal.
KBBW San Diego. Cal.
KBBX Seattle. Wash.
KBCA Los Angeles. Calif,
KBCL-F M Shreveport. La.
KBEE-FM Modesto. Calit.
KBEY Kansas City, Mo.
KBF| Boise, Idaho

KBFL Buffalo. Mo.
KBFM Lubbock, Tex.
KBGL Pocatello. lda.
KBHF Bozeman, Mont.

K
K
K
KBLE-FM Seattle, wash.

106

BHS-FM Hot Springs. Ark.
cIG-FM Los Angeles-Avalon,
i

B

al.
BIM-FM Roswell. N.Mex.
8

ffsEas

| WwIN Baltimere,

XRXXRXRXXRXARRXXE X

WVIP Mt Kisco. N.Y.
WVJP Caguas, P.R.
WVJS Owensboro,
WV KO Columbus. Ohlo
WVLD Valdosta. Ga,
WVLK Lexingten, Ky.

11X
Miss.

MT Burlington, V1.
NA Tuscumbia. Ala.

v

v

v

VOB Bel aAir. Md.
VOC Battle Creek. Mich.
VOE Chadburn, N.C.
VOH Hazelhurst., Ga.
VOX Birmingliam. Ala.
WVOL Berry Hill. Tenn.
VOM luka, Miss.

v » .

v Ga.

v
v
v
v

wVvO0Z Carolina. P.R

w\\;sc Somerset. Pa,
VVW Grafton, wW.va.

B Lakeland, Fla.

C Cocoa. Fla,

D Bamberg-Denmark,

A

B

B

BR Windber, Pa.
BZ Vinetand. N.J.
CA Gary. (nd.

CC Bremen, Ga.

CH Clarlon, Pa.

CM™ Brazil. Ind

CO waterbury. Conn.
D.c.

LEELEEE LLXELE

w
w
w
w
w
w
w
w
w
w

wwDC washington,

WWODR Murfreesbore. N. C.

WWwODS Everett. Pa.
WWGM Nashville. Tenn.
WWGO Erie, Pa.
WwwGP Sanford,
wWwGS Tiften, Ga,
WWHG Hornell. N.Y.
WWHY Huntington, W.Va,
wwil Ft. Lauderdale.
Mmd.

N.C.

TR white River Junc., V1. ¢
I

Fla.

C.t. Location Ke.
WWIS Black River Falls,
| wis. 1260
WWIT Canton. N.C. 970
WWIZ Lorain. Ohio 1380
WWJ Detroit, Mich. 950 |
WWIJB Brooksville. Fla, 1450
WWIC Superior, Wis. 1270
| WWKE Ocala, Fla. 1370
| WWKY Winchester, Ky, 1380
WWL New Orleans. La. 870
WWwML Portage, Wis, 1470
WWNC Asheville, N.C. 570
WWNH Rochester. N.H. 930
WWNR Beckley. W.Va, 620
WWNS Statesboro, Ga. 1240
WWNY watertown. N.Y. 790
WWOD Lynchburg, Va. $390
WWOK Charlotle. N.C. 1480
WWOL Buffalo, N.Y. 1120
WWOM New Orleans, La. 600
WWON woonsocket. R.I. 1240
WwOWw Conneaut, Ohio 1360
WWPA williamsport, Pa. 1340
WWPF Palatka, Fla. 1260
WWRI W, warwick. R.I. 1450
WWRL New York, N.Y. 1600
WWSC Glens Fails, N.Y. 1450 |
WWSD Monticello. Fla. 1090
WWSF Loretto. Pa. 1400
WWSR St. Albans, Vt. 1420
WWST Wooster. Ohle 960
WWwSw Pittsburgh, Pa. 970
WWTC Minneapolls, Minn. 1280
WWUN Jackson, Miss. 1590
WWVA Wheeling, W.va. 170
WWWB Jasper, Ala. 1360
WWWF Fayette, Ala. 990
WWWR Russelivitle. ala. 920
WWXL Manchester. Ky. 1450
| WWYN Erie. Pa. 1260
WWYO Pineville, W.Va. 970
| WXAL Demopolis, Ala. 1400
WXCL Peoria. 11, 1350
WXCD wausau., Wis. 1230
WXG1 Richmond. Va, 950
WXHR Cambridge. Mass, 740
WXIG windemere. Fla. 1480
WXKW Troy. N. Y 1600
wXL) Dublin, Ga. 1230
WXLL Big Deita, Alaska 980
| WXLN Potomac-Cabin John,
Md. 950
wWXLw Indianapelis, Ind. 950
WXO0K Baton Rouge, La. 1260

U. S. FM Stations by Call Letters

Cc.L Location
KBMC Eugene. Ore.

| KBMF-FM Spearman. Tex.

KBMS Los Angeles. Calif.

KBNO Houston. Tex.

A-FM Kennett, Mo,
Ogden, Utah

-F ol Oskaloosa. lowa

-FM Bolse. lda.

-FM Dallas. Tex.

-FM Medtord, Oreg.

Qenver. Colo.

San Francisea. Cal.

~mo

oM=< X

-FM Houston. Mo.
F a1 Joneshoro, Ark.
M Mesa, Ariz.

—-=ZTVOO0OOCCO

zo

M Prove. Utah

ORI TRDERDEIRXRRrm

> <<
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KCAL-FM Redlands, Callf,

-FM Bremerton. Wash.

-FM Dardancile. Ark,

M Anchorage, Alaska

KCBH Beverly Hills, Calif.(s)

KCBS-F
KCEE.FM Tucson. Ariz.
KCER Redding. Cal.
KCFC Kansas City. Kan.
KCFM St. Louis. Mo,

KCHQ-FM Canchella. Calif.
KCIB-FM Fresno. Calit.(s)

KCIL-FM Houma. La.

KCKN-FM Kansas City, Kan.
KCLE-FM Cleburne. Tex.
KCLO-FM Leavenworth.
KCLU-FM Rolla. Mo.

KCMA San Francisco. Cal.
KCMB-FM Wichita. Kans.
KCM I Los Angeles. Calif.
KCM K Kansas City. Mo.

KCMO-FM Kansas City, Mo.(s) |
KCMS-FM Manitou Springs, Colo

KCOM Omaha. Nebr.
KCPS Tacoma, Wash,

KCPX-FM Salt Lake Cité. Il_J'lah
alif,
KCRW Santa Monica, Calllé 1

KCRA-FM Sacramento,

KCSB-FM Santa Barbara,
KCSM San Mateo, C

KCSU-FM Ft. Callins. Colo
wCTS FM Minneapolis. Minn.
KCUE-FM Red Wing. Minn,

Kans.

M San Francisco, Calif.
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Location
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Ila, la.
1 Ft. worth. Tex,

2

M Lodi, Calif.

nnmTn

ichland, Wash.
M Kansas. Mo.

=%
°
@ >
-
MERE

M Dumas, Tex.

7o

"o
Rl Bl

Wainut Creek,
;I'ularm Cal.

Cal.

Cal.
-Fnt Pittsburah, Pa.
A-FM De Ridder, La.

C-
T-Fm Denton, Tex.
K-FM Tyler. Tex.
Des Moines, lowa
Fargo. N.D.
-FM Dubuque. la.
Riverside, Calif.(s)

RRRRARRXREARXZE RRXAXXXZR

Sioux City. la.(s)

Phoenix. Ariz.
Sacramento, Calif.
San Diego, Calif.
E{1 Cajon, Calif.
-FM Northrlddge. Cal

-FM™ San Jose. Calil.
Waco, Tex.(s)
Santa Posa. Cal.

W Honolulu. Hawali
Datias, Tex.
Phoenix. Ariz.

Harlingen. Tex.
MO St. Louis, Mo.

M Kansas City. Mo,
M Eliensburg., Wash,

Santa Barbara, Calif.
M Albuquerque, N.Mex. |
M Palm Spgs.. Calit.

an Franclsco, Calif,
M Albuguerque, N. M.

M Twenty-Nine Palms, |

Corpus Christi, Tex.
Des Moines, lowa(s)
FM Spokane, Wash,

-FM Aberdeen. Wash.

X Natlonal City. Calif.

S
u
H
]
X
R
R San Francisco. Calif.
R
S
]
N
San Antonio, Tex.(s)
t
E

-Fm Springfield- Eugene,
Oregon

-FM El Dorado. Ark.(s)
-FM Sioux Falls. S. D,

RERARARARRARRREREZRRRRARRREZRRRAXRR XRXRA

KFMV Minncapolls, Minn

C.L. Location Ke.
WXO0X Bay City. Mich. 1250
WXMT Merrifl, Wis. 730
WXRF Guayama. P.R. 1590
W XTN Lexington, Miss, 1000
WXTR Pawtucket. R.1. 550
WXUR Media. Pa. 690
WXVA Charles Town. W.Va. 1550
WXVW leffersonville. ind. 1450
I WXXX Hattieshurg, Miss. 1340
| WXYC Ft. Myers. Fla. 1350
WXYZ Detroit, Mich. 1270
WYAL Scotland Neck, N.C. 1280
WYAM Bessemer, Ala. 1450
WYBG Massena, N. Y. 1050
WYCL York, S.C. 1580
WYDE Birmingham. Ala. 850
WYGO Corbin, Ky. 1330
WYHE Bristol. Tenn. 1550
WYLD New Orleans, La 940
| WYLO Jackson. Wis. 540
WYMB Manning, S.C. 1410
WYND Sarasota. Fla. 1280
WYNG Warwick.East
Greenwich, R.1. 1590
WYNK Baton Rouge, La. 1380
WYNN Florence, S.C. 540
WYNR Brunswick. Ga. 790
WYNS Leighton, Pa. 1150
WYNX Smyrna, Ga. 1550
WYNZ Ypsilantl, Mich. 1520
WY0Q wyoming., Mich. 1530
WYOU Tampa, Fla. 1550
WYPR Danville, Va. 970
| WYRE Annapobis, Md. 810
WYRN Louisburg, N.C. 1480
WYSH Clinton, Tenn. 1380
WYSI Ypsilanti. Mich. 1480
WYSL Buffalo, N.Y. 1400
WYSR Franklin, Va. 1250
WYTH Madison. Ga. 1250
WYTI Rocky Mount, Va, 1570
WYVE Wytheville, Va. 1280
WYZE Atlanta. Ga, 1480
WZBN Zion, {Il, 1500
WZEP DeFuniak Spregs.. Fla. 1460
WZitP Cincinnati, Ohie 1050
WZKY Albemarie. N.C. 1580
wZ0B Ft. Payne. Ala. 1250
W2O0E Princeton. 1l 1480
WZO0K Jacksonville, Fla. 1320
WZRH Zephyr Hllls, Fla. 1400
WZUM Carnegle. Pa. 1590
wZyYX Cowan. Tenn. 1440
w22Z Boynten Beach, Fla. 1510
eATD
c.L Location
ERI Bellingham, Wash,
ERN-FfM Bakersfield, Calif.
ERR Salinas, Cal.
ERS Sacramento, Cal.
i‘SM.FM El Dorado Springs,
0.
ETO-FM Seattle, Wash.(s)
EWC-.FM Cheney. Wash,
EZE Anaheim. Calit
FAB-FM Omaha, Nebr.
FAC-FM Los Angeles. Calif,
FAM-FM St. Cloud. Minn,
FAY-FM Fayetteville. Ark.
FBD waynesville. Mo.
FBK-FM Sacramento, Calif,
FCA Phoenix. Ariz.
FGQ-FM Boone. lowa
FH-FM Wichita, Kans.
FJC Los Altos. Cal.
FJZ Fort Worth, Tex.
FLA.FM Scott City, Kan.
FLY-FM Corvallis. Ore,
FMB-FM San Diego. Calif,
FMC Portland, Ores.
FMF Ft. Collins, Colo.
FMG Des Moines, la.
FMIK Houston.Tex.(s)
FML-FM Denver, Colo.(s)
FMM Tucson, Ariz.
FMN Abilene, Tex.
FMP Port Arthur, Tex.(s)
FMQ Lincoln, Nebr,
FMR Fremont. Cal,
FMU Glendate. Calif. (s)

KFMW San Bernardino, Calif.

KFMX San Diego. Calit.(s)

KFMY Eugene, Oreg.(s)

KFNB Oklahoma City, Okla.

E Big Springs. Tex

I W.FM Fargo. N.D.

Fresno. Calit.

Clayton, Mo,
Bismarck. N.D

ARRRARREXAXR
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San Diego. Calif.

Francisco, Calit.
Los Angeles, Cal,
San Francisco, Callf,

1
1]
1 Brownwood. Tex.
1
1

M Gainesville, Tex.

Rap10-TV EXPERIVIENTER



C.L. Location

KGBC-FM Galveston, Tex.
KGBI-FM Omaha, Neb.
KGBN-FM Caldwell, Idaho
KGEE-FM Bakersfieid, Cal. (s)
KGEN-FM Tulare. Cal.
KGFM Edmonds, Wash.
KGGK Garden Grove, Calif.(s)
KGHO-FM Hoquiam. Wash.
KGLA Los Angeles, Calif.
-FM Centralia, Wash.
M Bellingham, Wash.
M Amarillo, Tex.
M Oodoe City. Kan.
San Francisco, Calif.
rants Pass, Oreg.
I.-FM Henderson. Tex.
M Santa Barbara, Calif.
ot Springs., Ark.
M Belgrade. Mont.
M Cedar Rapids, lowa(s)
M Anchorage, Alaska
lainview, Tex.
M Hillsboro, Tex.
M Houston, Tex.
M Phoenix, Ariz.
M Austin, Tex.
Albugqueraque. N.Mex.(s)
-FM Monterey. Calif.(s)
Beaumont, Tex.(s)
. Sacramento, Calif.(s)
M Los Angeles, Calif.
El Paso, Tex,
-FM Hobbs. N. M.
Los Angeles, Calif.
-FM Cearney. Neb.
-FM Turlock. Calif.(s)
-FM Harrison, Ark.
Brownwood, Tex,
-FM Spokane, Wash,
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M Hemet, Cal.
Houston, Tex.
-FM Honolulu,
Bijou. Callt.
Fremont. Catif.
FM Spencer. la.
-FM Hastings. Neb.
Omaha, Nebr.

M ldaho Falls, !da.
Eureka. Calif.

FM lowa Falls, l1a,
Bakersfield. Cal.
Tulsa, Okla.

.FM Lake Charles, La,
-FM Denver. Colo.

<FM Mt. Pleasant. Tex.
-FM Seattle, Wash,
Oklahoma. Okla.

-FM Seattle, Wash.

A Kansas City, Mo.

S San Antonio. Tex.

w Seattie. Wash.(s)

H Phoenlix. Ariz.

T San Diego. Calif.

Y

Hawali
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San Antonic. Tex. (s)
FM Seattle, Wash.
L-Fn Dalias, Tex.(s)

Z Alameda. Calif.

K-FM Junction City. Kan.
F-FM Jennings, La.
M.FM Okla. City, Okla,

9 Ft. Worth, Tex,

H Long Beach, Cal.

KJLM San Diego, Calif.
KJML Sacramento, Calif.
KJOY-FM Burlington, Vt.
KJPO Fresno, Calif.

G-FM Newton. Kans. (s)
B Houston, Tex.

K.FM Columbus, Neb,
KFM Colorado_Springs. Colo.
KH1-FM San Francisco. Cal.
KIT-FM Taos. N. M

KQP Redondo Beach, Cal.
LA

L
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C-FM Los Angeles, Calif.
AK-FM Lakewood. Colo.
KLAW Lawton. Okla,
KLAY.FM Tacoma, Wash.
KLBS-FM Los Banos. Cal.
KLCN-FM Btytheville. Ark.
KLEA-FM Lovington, N. M
KLEF Houston, Tex. (s)
KLEN.FM Killeen. Tex.
KLGS Los Gatos. Cal.

KLFM Beverly Hills, Calif.
KLIR-FM Denver. Colo.
KLIZ-FM Bralnerd, Minn.
KLJT Lake Jackson. Tex.
KLMO-FM Longmont. Colo.
KLOA-FM Ridgecrest, Calif.
KLOM-FM Lompoc, Cal.
KLON Long Beach, Callf.
KLOR-FM Ponca City. Okla.
KLOV-FM Loveland. Colo.
KLRO San Dicgo. Callf.(s)
KLSN Seattle. Wash.(s)
KLST Colorade Springs. Colo.(s)
KLUB-FM Salt Lake City. Utah
KLUE-FM Longview, Tex.
KLUR Wichita Fatis. Tex.
KLVI-FM Beaumont. Tex.
KLvL Pasadena, Tex.

RRRXRARARRRX

June-JuLy, 1966

RRARREAR

| KPAC-FM

C.L.

KLWN-FM Lawrence. Kan.
KLXN Seattle, Wash,
CLYD-FM Bakersfield. Calif.
KLYN-FM Lynden, Wash.
KLYX Memphis, Tenn.
KLZ-FM Denver, Colo.
KMAG-FM Ft. Smith. Ark.
IKMAIC-FM Fresno. Calif.
KMAP Dallas, Tex.

IKMAX Sierra Madre, Calif.
KMBC-FM Kansas City. Mo.(s)
KMBY-FM Paclfic Grove. Cal.
KMCP Portland, Oreg.

EQ Phoenix, Ariz. (s)
ER Fresno, Calif.

ET Denver. Colo.

FM San Antonio. Tex. (s)
HT Marshall, Tex.

J.FM Fresno. Calif.

L

0

Location

F£M Monroe. La.(s)
v Little Rock, Ark.
D.FM Midland, Tex.
OR-FM Morehead, Ky.
KMOX-FM St. Louls. Mo.
KMPX San Francisco. Calif.(s)
KMSC Clear Lake Clty. Tex.

SU Mankato. Minn.

L-FM Muleshoe, Teox.

W Wichita, Kans.

C-FM Marysville, Calif.

Z Santa Barbara, Calif.(s)
KNBQ Bethany, Okla.
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KNBR-FM San Francisco, Calif.

KNBU Baldwin, Kan,
KNDX Yakima, Wash.
KNEA-FM Jonesboro, Ark.
KNEB.FM Scottsbluff. Nebr,
KNEO-FM McAlester, Okla.
KNER Dallas, Tex.

KNEV Reno. Nev. (s}
KNEW-.FM Scottshluff. Nebr.
KNFB Nowata. Okla.

IKNFM Midland, Tex.

KNHS Torrance. Cal.
KNIiIlK-FM Anchorage, Ataska

KNIX-FM Phoenix, Ariz. (s)
KNJO Thousand Oaks. Calif.
KNOB Long Beach. Calit. {s)
KNOC-FM Natchitoches, La.
KNOE-FM Monroe. La.
IKNOF St. Paul, Minn.
KNOK.FM Ft. Worth, Tex.
KNRO-FM Conroe, Tex.
KNTO Wichita Falls, Tex.(s)
KNUS Dallas. Tex.
KNWS.FM waterloo, lowa
KNX-.FM Los Angeles, Callf.
KNXR Rochester. Minn.
KOA-FM Denver. Colo.
KOAP-.FM Portland. Ore.
KOAT-FM Albuguerque, N.M_
KOB-FM Albuguergque. N. M,
KOBH-FM Hot Springs. S.0.

KOCM Newport Beach. Cal.
KOCV Odessa, Tex.
KOCW Tulsa, Okla. (s}
KOCY-FM Oklahoma City, Okla.
KODA-FM Houston, Tex.
KOFM Oklahoma City, Okla.
KOFO.FM Ottawa, Kan.
KOGM-FA Tulsa. Okia
GO San Diego, Calif.
IN-FM Portland, Oreg.
Oklahoma City, Okla.
M Seattle. Wash,
G-FM Visalia, Calif.
L-FM Phoenix, Ariz,
KOPR.FM Great Falls. Mont.
KORA.FM Bryan, Tex.
KORK Las Vegas. Nev.
KOSE-FM Osceola, Ark.
KOS1-FM Denver. Colo.
K0ST Daltas. Tex,
KOSU-FM Stilwater. Okla.(s)
KOSY-FM Texarkana, Tex.
KOTN-FM Pine Bluff. Ark.
KOWH-FM Omaha. Neb.
KOWN-FM Escondido. Cal.
KOYA Ontario. Cal
KOYL.FM Odessa, Tex.
KOZE-FM Lewiston, ldaho
Port Arthur, Tex.
KPAN-FM Hereford. Tex.
KPAT-FM Berkeley. Calif.
KPCS Pasadena, Calif,
KPDQ-FM Portland, Ore.
KPEL-FM Lalayette, La.
KPEN San Francisco. Cal.(s)
KPET-FM Lamesa. Tex.
KPFA Berkcley. C
KPFB Berkeley, Calif.
KPFK Los Angeles, Calif.
KPLC-FM Lake Charles. La.
KPLY-FM Paris, Tex.
KPLX San Jose. Cal.
KPFM Portiand. Oreg.(s)
KPGM Los Altos, Calit.
KPLR-FM St. Louis, Mo.
KPmMT Oxnard. Cal.
KPO1-FM Honolulu. Hawall (s)
KPOJ)-FM Portland, Oreg.
KPOL-FM Los Angetes, Callf.

RERARE XRARARXARRXAX

C.L. Locatlon

KPPC-FM Pasadena, Calif.
KPPS-FM Parsons, Kans.
KPRl San Diego, Calif.
KPRN Seattle, Wash.
KPRS-FM Kansas City.
KPSD Dallas, Tex.

KQAL-FM Omaha, Nebr.(s)
KAFM Portland. Ored.

IKQIP Odessa, Tex.

KQRS-FM Golden Valley. Minn.
KQTY Wichita, Kan.

KQUE Houston, Tex. (s)

M Pittsburgh, Pa.
Seattle. wash.

-FM Stockton, Calif.

-FM Las Vagas. Nev.
Tulsa. Okla.(s)

E Houston. Tex.(s)

C Colorado Springs, Colo.

w Santa Barbara. Callf.

B Monrge. La.

M.FM Spokane, Wash.

P Santa Clara, Cal.

X-FM Grand Junction, Colo.
M Phoenix, Ariz.

M Los Angeles, Callf,

E} Dorado, Ark.(s)
Clarion, lowa

FM Los Angeles. Calif.
fM Lubbock. Tex.
Denver. Colo.

-FM Dailas, Tex.

M Shreveport, La.

FM Tulsa, Okla.

FM Carmel, Cal.

F M Osage Beach. Mo.

FM Mt Vernon, la.

w Boulder, Colo.

-FM Kearney-Holdrege,

Mo.
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-FM™ Rochester. Minn.
-FM San Francisco, Calif.
-FM Clinton, lowa

W Santa Barbara. Cafif.
DY-FM Sacramento. Calif.
Calit.
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| KRSA-FM Salinas. Cal.

| KRSI.FM St.

ERRARARRAX

«RS) Minneapolis. Minn.(s)
Louis Park, Minn.
KRSL-FM Russell. Kan.
KRSN.FM Los Alamos, N.Mex,
N. M

RVM Eugene, Oreg.
RVN.FM Lexington, Nebr.
RWG University Park, N. M,
RVS-FM Lafayette, La.
RYT.FM Colorado Springs.

Colo.
KSAM-FM Huntsville. Tex.
KSBY-FM San Luis Obispo, Cal.
KSCO Santa Cruz, Calif.
KSBW-FM Salinas, Calif.
KSOA La Silerra, Calif.
B.FM Manhattan. Kans,

“EM Durant,

KSFR San Francisco,
KSFV San Fernando. Calif.
KSFX San Francisco, Calif.
KSGV West Covina, Cal.
KSHE Crestwood, Mo,
IKSHS Colorado Springs. Colo.
KSIS.FM Sedalia. Mo. (s}
KSJO-FM San Jose, Calit.(s)
KSJS San Jose. Calif.
KSJT San Angelo, Tex.
KSL-FM Salt Lake City, Utah(s}
KSLA Seattle. Wash. (s)
KSLH St, Louis. Mo.
KSLO-FM Opelousas, La.
KSMA-FM Santa Maria, Calif.
KSMB Lafayette. La.
KSNM Santa Fe. N. M
KSO-FM Des Moines, lowa
KSOM Tucson. Ariz.
KSOP-FM Salt Lake City,
Utah (s)
KSPC Claremont, Callf.
KSPI-FM Stillwater. Okla.
KSPL-FM Diboll, Tex.
KSRF Santa Monica. Callf.
KSTE Emporia, Kans.
KSTL-FM St. Louls. Mo.
KSTN.FM Stockton, Calif.
KSTP-FM St. Paul. Minn.
KSUI lowa City, lowa
KSYN Joplin, Mo.(s)
KTAC-FM Tacoma. Wash.
KTAL Texarkana, Tex.
KTAP Tucson, Ariz.
KTAR.FM Phoenix, Arlz.
KTBC-FM Austin, Tex.(s)
KTCF Cedar Falls, lowa
KTCS-FM Ft. Smith, Ark.
KTCU-FM Ft. Worth, Tex.
KTEA-FM Midwest Cily. Okla,
KTEC Oretech, Oreg.

Nebraska |
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C.L. Locatlon

KTFC Sioux City, la.

KTGM Denver, Colo.
KTIB-FM Thibodaux. La.
KTIM San Rafael, Calif.
KTIS-FM Minneapolis, Minn.
KYJO-FM Ottawa, Kans.
KTMS.FM Santa Barbara, Cal.
KTNT-FM Tacoma, Wash.
KTOD-FM Sinton, Tex.(s)
IKTOP Topeka, Kan.

KTOY Tacoma, Wash.
KTQM-FM Clovis, N, M.
KTRB-FM Modesto, Calif.
KTRH-FM Houston, Tex.
KTSM.FM El Paso, Tex.
KTSR Kansas City, Mo.
KTTS.FM Springfield, Mo.
KTUX Hayward. Cal.
KTW.FM Seattle, Wash,
KTWD Spokane, Wash.
KTWN Anoka, Minn.
KTXJ.FM Jasper, Tex.
KTXN-FM Victoria. Tex.
KTWR Tacoma, Wash.
KTXR-FM Sprinofield. Mo.(s)
KTYXT-FM Lubbock, Tex.

FM Inglewood, Calif.
Collegs, Alaska
Moscow, lda,

fM Occanside, Callf.

Ventura-Oxnard. Calif.(s)
Salt Lake Cily, Utah
Missoula, Maont,
Redwood City, Calif.
-FM Eugene, Oreg.
Houston, Tex.
FM Uklah, Cal.
-FM_Duluth, Minn.
La Canada. Cal.
-FM Silnam Springs, Ark,
Honolulu, Hawail
Stockton, Cal.{s)
-FM Redlands, Cal.
Seattle, Wash,
-FM Tempe. Ariz.
-FM Garden City, Kan,
-FM Billings. Mont.
Los Angeles, Calif.
-FM St, Joseph. Mo.
FM Logan, Utah
M Austin, Tex.
Glendale, Cailt.
-FM Newton, la.
San Bernardino, Callf.
-FM Las Vegas, Nev.
-FM Ventura, Calif,
San Fernando, Calif.
M Amarilio, Tex.
M Highland Park.Oalias,
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Tucson, Ariz.
Emporln. Kan.

xx
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KVOP-FN Plainview, Tex.

KVOR.FM Colorado Springs, Colo.

KVSC Logan. Utah

KVTT Dallas. Tex.

KVWM Show Low, Ariz.

KWAR Waverly. lowa

KWAX Eugene. Oreg.

KWBE-FM Beatrice. Neb.,

KWBU Waco, Tex.

K M Des Molnes, la, (s)

M Minneapelis, Minn.(s)

-FM Stockton, Calif.
-FM Abernathy, Tex.

£%
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-FM Brenham, Tex.

-EM Salt Lake City, Utah
F
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mond. Okia,
Merced, Cal.

St. Louls. Mo.

-FM Santa Ana. Callf.

FM Globe, Ariz.

.FM Abllene. Tex.
FM Shreveport, La,
FM Willmar, Minn.

San Angelo, Tex.
.Fi walnut Creek, Cal.
Odessa, Tex.

M Ft. Dodve, la.
Pratt, Kan.

Davenport. 1a.
worthington, Minn.
Poplar Bluff, Mo.
Muscatine, lowa
West Plains, Mo.
m Columbia. Mn.
M Waterloo, lowa(s)
anta Maria. Cal.
-FM lowa City. la.

.FM Forrest City, Ark.

San Francisco. Calif.
-FM Portland. Ore.

U Los Angeles. Calif.
LY-FM Spokane. Wash.
KXOA Sacramento, Callf,
KXOL-FM Ft. Worth, Tex. (s)
KXQR Fresno, Callf.(s)
KXRQ Sacramento, Calif..
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WHITE'S

RIADIIE,
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Location

IKansas City, Mo.(s)
Alamogorde. N. M,
-FM Houston, Tex. (s}
M San Francisco, Calif.
Phoenix. Ariz.
1 Okiahoma City. Okia.
E-FM Temple, Tex.
S Santa Ana, Cal
M.FM Mankato,

KZAK Tyler. Text

KZAM Seattle, wash.(s)
KZFM Corpus Christi. Tex.
KZOM Oklahoma City, Okla,
KZSU Stanford, Cal.
KZUN-FM Opportunity, wash,
WAAB-FM Worcester, Mass.
WAAM-FM Parkersburg, W.va.
WAAZ-FM Crestview, Fla.
WABA-FM Aguaditla, P.R.
FM New York, N.Y.
WABE Atlanta, Ga,
WABF.FM Fairhope, Ala.
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WACY-FM Moss Point, Miss.
WAEB-FM Cincinnati, Ohio
WAEF.FM Cincinnati, 0.
WAER Syracuse, N.Y.

WAEZ Miami Beach, Fla.(s)
WAGR-FM Lumberton, N.C.
WAGY-FM Forest City, N. C.
WAHR Huntsvllle, Ala. (s)
WAIC San Juan, P.R.
WAIR-FM Winston-Salem, N.C.
WALV indianapolis, Ind.
WAIC Indianapolis, Ind.
WAIJM Montgomery, Ala.(s)
WAIP Jotiet. Iti.

WAJR-FM Morgantown, W.Va_

WAKN-FM Aiken, S.C.
WAKO.FM Lawrenceville, 111,
WAKR-FM Akron, Ohio
WAKW.FM Cincinnati,

WALK-FM Patchogue, N.Y.
WALL-FM Middletown, N, Y.
WAMC Albany, N.Y.

WAMF Amherst, Mass.
WAMO-FM Pittsburgh, Pa.
WAMU.-FM washington, D.C.
WANG Goldwater, Mich.
WANY.FM Aibany. Ky.
WAOV-FM Vincennes. Ind.
WAPC-FM Riverhead. N.Y.(s)
WAP{.FM Birmingham, Ala.
WAPL-FM Appleton, wis.
WAPS Akron. Ohi

0
WAGE-FM Towson, Md.(s)
WARC Meadville. Pa.
WARD-FM Johnstown. Pa.
WARK Little Rock. Ark. (s)
WARN-FM Fort Plerce, Fla.

WASH washington, D.C.(s)
FM Lafayette, Ind.
Athens. 0.
Waterbury, Conn,
1 AuQusta, Ga.
Waukesha, Wis,
Ohio
Arlington,
Atlanta, Ga.
Albertville. Ala.
Portsmouth, va,
IKendallville, ind.
FM Bowling Green, 0.
FM Zarephath, N.J.

0 Kenosha, Wis.

L Minneapolis, Minn. (s)
L

> ppr

M Waynesboro, Pa.
Hazelton, Pa.
Lafayette. Ind.

W. Lafayette, Ind.
M Babylon, N.Y,

N

F

FM Ft. worth, Tex.(s)
Green Baf' Wis. (s)

FM Burlington, N.C.(s)
FM Rochester, N.Y.
M-FM Chicago, t1l.

0.FM Forest City, N.C.
WBBQ-FM Augusta, Ga.
WBBR-FM E. St. Louis, Il
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WBBW-FM Youngstown, Ohio (s)l
| WCMU-FM Mt. Pleasant, Mich.

WBCA-FM Bay Minette, Ala,
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C.L Location
WBCB-FM Leviltown-Fairless
Hills, Pa.

WBCI-FM Wllllamsburg, Va.
WBCL-FM South Beloit, 110,
WBCM-FM Bay City, Mich.
WBCN Boston, Mass,(s)
WBCO-FM Bucyrus, 0.

WBCR-FM Beloit, wis.
wBDG Indianapolis, Ind.
WBEL-FM S. Beloit, |l
WBEN-FM Buffalo, N.Y,
WBET.FM Brockton, Mass.
WBEU-FM Beaufort. S.C.(s)
WBEX-FM Chillicothe, Ohio
WBEZ Chicago, 1iI.

WBFG Detroit, Mich
WBFM Senseca. S. C.

WBFO Buffalo, N.Y.

WBGO Newark, N.J.

WBGU Bowling Green, Ohio
WBHS warwick, R.).
WBHT.FM Brownsville, Tenn.
WBIE-FM Marietta. Ga.
WBIR Knoxvilie, Tenn.

WBIV Wethersfield, N.Y.
WBIC Baltimore, Md.
WBKV-FM west Bend, Wis.(s)
WBKW Beckley, w.Va.
WBKY Lexington, Ky.

LK-FM Buffalo, N.Y.
LR-FM Batesburg, S.C.

L M Springfield, Ohio
<-FM West Point, Ga.
eridan, Conn.(s)

M Fitchburg, Mass.

M Oneida, Tenn.
Iwood. Ind.

M Bryan. Ohio

M Columbus. Ohio

M Salishury. Md.
ieveland. Ohio
ilwaukee, wis.
runswick, Maine

M Brookline, Mass.
M Terre Haute, Ind.
M Lock Haven. Pa.
M Mt Clemens, Mich.
irmingham, Ala.

M Bradenton, Fla. (s)
M Wilkes-Barre, Pa.
FM Pittsfield, Mass.
WBRN-FM Big Raplds, Mich.
WBRU Providence, R.).
WBSM-FM New Bedford, Mass.
WBST Muncie, Ind.
WBT-FM Charlotte, N.C.(s)
WBTC-FM Houston, Mo,
WBUD-FM Trenton, N.J.(s)
WBUF Buffalo, N.Y.

UR Boston, Mass.

UT-FM Butler, Pa,
UY-FM Lexington, N.C.
VA

VP
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Woodbridge. Va.
FM Beaver Falls, Pa.

wB
wB
wB
wB
wB
WBWC Berea. Ohio

WCAU.FM Philadelphia, Pa,
wCBC Catonsville, Md.
WCBE Columbus, Ohio
WCBL-FM Benton. Ky.
WCBM-FM Baltimore, Md.
WCBS-FM New York., N.Y,
WCBW Columbia. (1|
WCCC-FM Hartford, Conn.
WCCM-FM Lawrence, Mass.
WCCN-FM Neillsville, Wis,
WCCV-FM Charlottesville, Va,
WCED-FM Dubois, Pa.
WCEF-FM Parkersburg, W, Va.
WCEN-FM Mt. Pleasant, Mich. (s)
WCER-FM Charlotte, Mich.
WCFM Williamstown, Mass.
WCHA.FM Chambersburg, Pa.(s)
WCHD Detroit, Mich.
WCHK.-FM Canton, Ga.
WCHN-FM Norwich, N.Y.
WCHS-FM Charlestown. W.Va.
WCHO-FM Washington Court
House, 0.
WCKW La Place, La.
WCLE-FM Cleveland, Tenn,
WCLI-FM Corning. N.Y.

WCLO-FM Janesville, wis,
WCLT.FM Newark, Ohio
WCLV Clevetand. 0.(s)
WCLW-FM Mansfisld, Ohio
WCMC-FM Wildwood, N.J.
WCMB-FM Harrisbhurg, Pa,
WCME.FM Brun