RADIO-TV |
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UGUST-SEPTEMBER 75¢

ALL ABOUT WHISTLERS -

Lightning-caused radio waves that can be heard on your hi-fi !

TEST REPORTS PLANS FOR:

Ampex Model *160

Automafic Tape Recorder ) Test Bench Powel‘ supply
Knight-kit Model KG-685

Color Bar/Pattarn Generator > space-Age Xtal Set

Acoustech Mcdel XI 2 .
Power Amplifiar Kit and [ Midget Mike Preamp

Add-on Preamp Kil
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More electronics value for your money!

Save up to 50% with EICO Kits and Wired Equipment.

Whether you're looking for the fun  automotive electronics — compare

and economy of building quality EICO with anybody else.
kits or you want ready-to-use factory-
wired equipment — before you The more critical you are, the more

buy, examine carefully. you'll see for yourself that your
Whatever your interest — hi-fi, best buy is EICO.
CB, ham, test instruments or See EICO at your local dealer.

NEW EICO 888 Solid State -.-" ne ;"1'2“."-’(” Kit $44.95 Only!

Now you can tune-up, troubleshoot and test your own car or boat.

Keep your car or boat engine in tip-top shape with this completely port-
able, self-contained, self-powered universal engine analyzer. Completely
tests your total ignition/electrical system. The first time you use it — just
to tune for peak performance — it'll have paid for itself. (No tune-up
charges, better gas consumption, longer wear) 7 instruments in one,
the EICO 888 does all these for 6V and 12V systems; 4, 6 & 8 cylinder

engines:

Checks starter Detects condition of point surfaces Measures spark output & leakage

Sets engine idle and automatic transmis- Checks ignition coil and distributor Checks engine timing and power balance
sion shift points o ) Finds poor or open ground connections Now you can always know your engine's ef-
Detects dwell angle variations and dis- Checks alternator diodes ficiency — keep it in top shape yourself!
tributor wear Checks headlights, pilot lamps, horns, The EICO 888 comes complete with a com-
Checks voltage regulator starter relays, fuses, accessories prehensive Tune-ug and Trouble-shooting
Checks alternator and generator’s current i e i Manual including RPM and Dwell angle for
and voltage outputs ¢ Subst:tu}es igrition capacitor . over 40 models of American and Foreign
Fi Determines battery charge/discharge cars. The Model 888 is an outstanding value
inds open or shorted condensers rate factory- mred at $59.95.

New Maodel 712 Sentinel 12 Dual Conversion 5-
watt CB Transceiver. Permits 12-channel crystal. Model ST70 70-watt Integrated Stereo Amplifier.

controlled transmit and receive, plus 23-channel Best buy of highest ranked stereo amplifiers
Model 460 wideband Direct-Coupled 5" Oscil- tunable receive. incorporates ad]ustable squelch according to independent testing. $99.95 kit,
loscope. DC-4.5mc for color and BAW TV service & noise limiter. & switches for 3.5 watt P.A. $149.95 wired. ST40 40-Watt integrated Stereo
and lab use. Push-pull DC vertical amp., bal. or use, spotting, & Part 15 operation. Transistorized Amplifier, $79.95 kit, $129.95 wired. ST97 Match-
unbal. input. Automatic sync timiter and amp. 12vDC & 117VAC dual power supply. $99.95 ing FM MPX Sterec Tumer, $89.95 kit; $139.95
$89.95 kit, 5129 50 wired. | wired only. wired.
— — —_ 4 PN A ] |
|
- FREE 1966 CATALOG

E1CO Electronic Instrument Co., Inc. RTV-6
131.01 39th Ave., Flushing, N.Y. 11352

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

3 test equipment 3 ham radio

| [ stereo/hi-fi [ Citizens Band radio
1 [0 automotive electronics
New Medel 753 The one and only SSB/AM/CW Name
Tri-Band Transceiver Kit. *‘The _best ham trans-
| ceiver buy for 1966’ —Radio TV Experimenter Address
Magazine. 200 watts PEP on 80, 40 and 20
Model 232 Peak-to-Peak VIVM. A must for coler meters. Receiver offset tuning, bu|lt |n VOX, high City.
or B&W TV and industrial use. 7-non-skip ranges level dynamic ALC, solid state 1 - — =
on all 4 functions. With Uni-Probe. © $29.95 kit, | performance, features and ap rance. Sensa- | Stat Zi
$49.95 wired. 1 tionally priced at $189.95 kit, 39299 95 wired. | ate; P

Over 3,000,000 EiCO instruments now in use! Preferred by engineers, scientists, technicians and students.
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If you‘re interested in Radio, TV
or Electronics—as a hobby or a
possible future ca-eer—clip the
coupon below and mail it for your
FREE copy of this new 64-page
booklet. It was written fo answer

long will your study take? What
do former students say about the
benefits they are receiving from
home study ? How valuable do em-
ployers consider home study? The
booklet answers these questions,

the questions people usually ask
about these fields. Questions you
may well have.

For example: What electronics
course should you study? It de-
pends on your reason for wanting to learn about
electronics—and "’Electronics’’ helps you match your
personal ambitions with the types of courses that are
available. You'll lzarn what each kind of course
will teach you . .. and what jobs it will prepare you
to fill. (The booklet uses 22 International Corre-
spondence Schools courses for reference; they repre-
sent the broadest range you’ll find anywhere.)

“Electronics” also contains a detailed description
of the home study “extras’ you can expect when
you study with I.C.S.

What's it like to study an electronics course by
mail? “Electronics” tells you. < What guarantee do
you have of success in electromcs" An eminent edu-
cator answers this and other basic questions. ¢« How

AUGUST-SEPTEMBER, 1966

SEND FOR YOUR COPY

FREE

as well as many, many more.

Your FREE copy of "’Electronics”
is waiting for you. All you have to
do is fill out the coupon now, and
mail it right away.

CLIP COUPON HERE 1.C.S., Scranton, Pa. 18515
Accredited Member, National Home Study Council

nient payment plan « Special Training programs for industry

! IC I
| INTERNATIONAL CORRESPONDENCE SCHOOLS |
| Dept. 1977, Scranton, Penna. 18515 |
| Yes! Send me your FREE three-booklet Career Kit, |
| including the new "Electronics' Career Guide. |
| Name Age__ |
| Address |
I City State Zip Code :
| Occupation Employed by |
| Working Hours AM. to P.M. |
| Special rates to members of U. S, Armed Forces - Conve- |
L
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Cover Photo
by Leonard Heicklen

NOW THERE ARE 88 RADIO
SHACKS COAST TO COAST!

ARIZONA
PHOENIX - 3005 East Thomas Rd

CALIFORNIA
N M — 507 ast Kltelln Ave
A FIELD — 13
A HABRA (511 Wast Whl“l!r Blvd
ONG BEA CH —3')76 Atlantic Ave

EXPERIMENTER

Downey — S(nnewnnd Shop  Ctr
Lusrsra Shop. Ctr. — 5305 Centinela Ave

Aug.-Sept. 1966
CONTENTS/INDEX
vrCover Highlights

\‘.n' Covina — 2516 East Workman Ave
1L A — Pica Blvd at Overland
OAK LAND (San Leandro) — Bay Fair Shop Ctr
SACRAMENTO — 600 Fulton Ave
SAN BRUNO — 461 EI Camina Re:
SAN DIEGO (La Mesa) —Grussmnn' Shop, Ctr
SANTA ANA — Bristal Plaza Shelr Ctr

COLORADO

DENVER
798 South Santa Fe Dr
Westiand Shopping Center
CONNECTICUT
DEN — Hamden Mart. Shap. Ctr
CHESTER — Manchester ﬁhl)n Parkade
HAVEN — 92 York St
LONDON — New London Shop. Ctr
FORD - 29 High Ridge Rd
WEST HARTFORD — 38 So Mam st
GEORGIA
ATLANTA — Greenbriar Shenping Center
ILLINOIS
CHICAGO — Evergreen Plaza at 95th St

| Ham/CB/SWL

e | Audio/H
| Related Subjects

| Test Bench

| Feature
| o | o | Theory

e | Construction
o | AM/FM/TV

Dry Cell Eliminator. ............... 2

v¢ Space-Age Xtal Set............... 3

Ham Radio Handicaps.............. 36| o .

MAINE
PORTLAND — Pine Tree Shop. Ctr

David S arnoff—An Electronics MARYLAND
A LANGLEY PARK — Hampshire.Langley Ctr
Biography....................... 3 e ° . MASSACHUSETTS

BOSTON
167 Washingten St
594 Washington St.
a

s Lab Check—Acoustech Model XI. .43 o | o °

BROCKTON — Westgate Mall
BROOKLINE — 730 Commonwealth Ave
T T FRAm N G HAR. "%?.':.JL‘ZL‘Z’ %m"mc 2
7 All About Whistlers.............. 46/ o | @ ° ° LOWELL — Gontral Shop, P
WEST SPRINGFIELD — Cenlury Shep. Ctr
—_— || WORCESTER ~ Lineoln Plaza
H MINNESOTA
Propagatlon Forecast............... 50 o @ [ ] MINNEAPOLIS — 1121 Nicollet Ave
ST. PAUL — 473 North Snelling
— | ] MISSOURI
. . ST,
1t
srAudio Investigator. .............. 51 ole ° ° LB s watter ashe 010>
Northland S‘onmnu Center

NEW HAMPSHIRE
MANCHESTER — 1247 Efm St

NEW MEXICO
ALBUQUERQUE — 6315 Lomas. N. E

s Test Bench Power Supply......... 55 el e °

[ e R Y I A NEW YORK
vrLab Check—Ampex Model 1160...61) o | o ° BT e e o Shop. 61
HEW YO 128 . of the Americas
[N PRGN DU S DU S— — :sen gEcTADY (Rotterdam) — Shaporama Ctr

3057 Erie 8lvd East
Fairmount Fair Shnu Ctr

vrLab Check—Knight-Kit KG-685. ..63 oo o e

CINCINNATE —351 Swi'lr-n Ctr

Voltage By the Numbers............ 64 o ° 'r’ﬁtéi“‘_""z‘n%?i‘?.?:“}:ﬁth’ Shop Ctr

OREGON
PORTLAND — 1928 N.E. 42nd St
PENNSVLVANIA

PHILADELP
2327G Cnl(mzn Ave , Roosevelt Mall

Semiconductor Phono Unit.......... 66 o e °

1128 Walwt St
PITTSBURGH — 309 Sa. Hills Viltage
RHODE ISLAND
CRANSTON — 1301 Reservoir Ave
EAST PROVIDENCE — Shaphers” Town
TENNESSEE
MEMPHIS — Southland Mall

+ Midget Mike Preamp............. 69 oo o o

Flying Showcase................... 72 o ol o

TEXAS
BILENE — zmo North First St
RLINGTON — Collins at Park Row
u
R

STIN — N'mv:nnk Shnmnnu Ceater
OWNSVILLE — 847 S. £ Elizabeth St

um)>>

[DX'ing the Out-of-Band-its. ... ..... 13 e . .

L
Metialtion Genter
1 Wynneaond Village
Plymnum Park Shop, Ctr
FORT WORTH

1515 So. University Dr.

100 East Berry S

3523 Denton H»uuway

2013 West Tth
HOUS

G158 e Freeway

322 Northline Ma

Bellatre — 4759 Bissonnet
SAN ANTON

150 Wundﬂrland Shop. Ctr

684 S.W. Mdlitary Drive
SHERMAN — 1620 Highway 75 Nartn
WACO — 1016 Austin Ave

Add an Outlet. .................... 15 oo ol e

Oscillators: Theory and Practice.. ... 19 e| o °

Fiber Optics....................... 84 o @ .

UTAH
SALT LAKE CITY — Cottorwoed Mall
VIRGINIA
ARLINGTON — Washington-Les Shon
VIRGINIA BEACH — Pembroke Mm \hnu Tt

WASHINGTON
302& Th Ird Ave

E. 110th St.
Burien Plua

WHITE'S RADIO LOG, Vol. 46, No. 1—Page 89

DEPARTMENTS e Positive Feedback 6 ¢ CBColumn12 e New Prod-
ucts 14 o Bookmark 21 e Ask Me Another 24 e Literature Library 10

2 . Rap10-TV EXPERIMENTER
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FREE:

SURPRISE PAK

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

60-pc Transistor
Surprise Pak

98 NPN s, PNP's
sow transrsf

tors plus subminiature types.

27-034

100-pc Semiconductor
Grab Pak

98 PNP's, NPN's,
ass!. case styles

T0-36 & TO-3
ransistors, top hats, du-

t
et ms, etc. 27-037,2.98

al germaniu
Infra-Red
Transducer Kit

ST

tor complete with pnctornal dl-
agram. 27-0

Parabolic ge”-

S With Purchases of $4.9

60-pc Jumba Rectifier
&  Surprise Pak
hats, epoxies,

198
zzners, diodes,

etc. A great buy! 27-033 .. 1.98

L2ss than 4¢ ea.
Includes top

SOLID

RADIO SHACK sur

ELECTRONIC
PROJECT BOOK

5 or More

,,WJI ‘
e?ﬁi"ﬁ"‘l‘m"?uma

B ey

SOLID-STATE MODULES
(Al

Wireless Phono Oscillator Module: designed to play your phonograph
directly through a radio without connecting wires. 27-257 ...

intercom Amplifier Module: custom-build a modern, convenient mter—
com system for your home or office. 27-254 ................. b
“Baby-Sitter” Amplifier Module: gives real peace of mind; even lets
you monitor sound of baby's breathing. 27-256 ..............
@Phonograph Amplifier Module: designed for use with crystal
ceramic cartridge., 2 watts peak power. 27-261
(E) Telephone Amplifier Module: permits “group-listening” to a phons
— conversation; talk with hands free. 27-260 ................. 4.95
. Super High- Gam Amplifier Module for use as a hearing aid, audio
signal tracer, “eavesdropper’, etc. 27-251 4.95
DPower Amplifier Module: the ideal amplifier to use with tuners,
microphones, paging systems, or as signal tracer. 27-253 ...... 4.85
. Guitar Amplifier Module: can be used with guitars or any stringed
instrument. 2 watts peak power. 27-255 4,95

. AC Power Supply Module: converts 115 VAC to 6 VAC, 1 amp. UCe
with rectifier-electronic filter (below). 27-258 S5

Rectnher Electronic Filter Module: provides dual DC output from AC
power supply. 6 VDC; 24V max., 1 amp. 27-259 3.9
. Auto Burglar Alarm: car horn blows continuously the instant door

or trunk is forced open. Ideal theft insurance. 27-252 4.95
@ Wireless AM Microphone: broadcasts your voice through standard

AM radio with up to 25’ between mike and radio. 27-262 4.95

N; Home Fire Alarm: with remote sensor. Loud warning signal is cn
guard 24 hours a day. Battery operated. 27-263 . 5.95

or
4.95

@ 10-pc Power
)Transistor Pak

/ Asst. 4,10,20

98 watt, 50 watt

sizes; germa-

nium, silicon

types. Asst. TO-3, -5, -8, -13
and TO-36 cases

27036 ............. Net 1.98

Check Coupon Below for

FREE 1966
RADIO SHACK

warcie”R~ TWIN-PAKS
Popular PNP Types

5 Each of

CATALOGS!

One full year of catalogs and bargain bul-
letins! Special purchases, closeouts and
in hi-fi, CB, electronic parts.

exclusives

e 2N107 Types
e CK722 Types
Exclusive! Ideal

for all audio applications. Base
diagrams incl. 27-031 . 1.98

198

T i O Y Y Y Y O T g R A O 0
| 3 Piease send FREE 1966 Rodio Shack Catalogs! R/TY-866
J Please send me the modules and accessories 1 have

. listed below. ] My order totals $4.95, so include my
FREE copy of your $2.00 Solid-State Electronic Project

» 10 NPM & 15 PNP
25 for
Q8 For RF applica-
tions, switching,
general purpose
dio types. Replace many
ggrr:bers)celthcut circuit change.
27-1516 1.98

AUGUST-SEPTEMBER, 1906

book. | enclose $. , which includes 50¢ to ccver
postage and handling anywhere in the U.S.A.

Name {please print)
Street :
City. State Zip

€3 i e pe En e RS e mm e B
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Zip through Scoft’s new
solid state FM stereo tuner kit
in one afternoon

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

For complete information on Scott's kits & components write:
H. H. Scott, Inc., 111 Powdermill Road,
Maynard, Mass. Dept. 565-05

Export: Scott International, Maynard, Mass. Cable HIFI.
Prices slightly higher west of Rockies. Prices and speci-
fications subject to change without notice.

RADIO-TV

EXPERIMENTER

Dedicated to America’s Electronics Ezperimenters

JULIAN M. SIENKIEWICZ
WA2CQL/KMD4313

Editor

WILLIAM HARTFORD
KKD7432

Technical Editor

ELMER C. CARLSON
KOD1752

Construction Editor

ANTHONY MACCARRONE

Art Director

IRVING BERNSTEIN

Cover Art Director

EUGENE F. LANDINO

Associate Art Director

RON STAFFIER!

Art Editor

JUDITH ANDERSON

Art Associate

"JIM CAPPELLO

Advertising Manager

LEONARD F. PINTO

Production Director

CARL BARTEE

Production Manager

HELEN GOODSTEIN

Assistant Production Manager

CLIFF SHEARER

Promotion Director

JOSEPH DAFFRON

Erecutive Editor

Pregident and Publisher
B. G. DAVIS

Ezecutive Vice President and Assistant Publisher
JOEL DAVIS

Vice President and Editorial Director
HERB LEAVY, KMD4529

RADIO-TV EXPERIMENTER, Vol. 21, No. 1 14798, is published bi-month-
ly by SCIENCE & MECHANICS PUBLISHING CO., o subsidiary of Davis
Publications, Inc. Editorial, business and subscription offices: 505 Park
Ave., New York, N. Y. 10022. One-year subscription fsix issues}—
$4.00; two-year subscription {12 issues)—$7.00; ond three-year sub-
scription (18 issuest—$10.00. Add $1.00 per year for postage outside
the U.S.A. and Canada. Advertising offices: New York, 505 Park Ave.,
PL-2-6200; Chicago: 520 N. Michigan Ave., §27-0330; las Angeles:

1709 W. Bth St.

213-483-5317; Atlante:

Pirnie & Brown, 3108

Piedmont Rd., N.E., 404-233-6729; long Island: Len Osten, 9 Garden
Street, Great Neck, N.Y., 516-487-3305; Southwestern advertising
representative. Jim Wright, 4 N. Eight St., St. louis, CH 1-1945.

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

Second class postage paid at New York, New York and at additional
mailing otfice. Copyright 1966 by Science and Mechanics Publishing Co.
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KEEP PACE WITH SPACE AGE! SEE MANNED MOON SHOTS, SPACE, FLIGHTS, CLOSE-UP! :
FREE! FREE!

G SCIENCE BUYS

SENO FOR GIANT 148

PAGE CATALOG "HP™
SEf BELOW!

or PROFIT

y STUDY

SOLVE PROBLEMS! TELL FORTUNES! PLAY GAMES!
NEw WORl(lNG MODEL DIGITAL COMPUTER

ACTUAL MINIATURE VERSION

OF GIANT ELECTRONIC BRAINS
Faselnating new see- through model computer
actually solves
fundamentals. Adds, subtracts, multiplies,
shifts, compiements, carries, memorizes, counts,

compares, sequences. Attractively colored. nxld
plasl\c f:arls easll assembled. 127 x 312"
step y-step assembly dlagrams

32-page

tnstruction
(binary system), programming, problems and 15 experiments.

Dook covering operation, eomputer language
Stock No. 70.683-HP 5.98 Paostpald
DETAILED PROGRAMMING BOOKLET FOR EXPERIMENTS
Stock No. 9080-HP . 50 pages) $1.00 Postpaid

Handymen, Hobbylsfs, Homeowners!

INGENIOUS NEW VACUUM BASE
Makes Tools and Appliances Portable

Now move all kinds of normally bolted-down de-
vices from place tu place. Machined top surface
of Vacuum Base drilied to securely hold vices,
miter boxes, drills, reflectors, gages, measuring
devices, food choppers and other home appliances.
Base also handily adapted for mounting camera,
binocular or telescope to car window. Bottom

plate of heavy nepprene attaches securely (by
vacuum) vertically, norizontally, even upside down to linoleum,
metal, porcelain, formica, glass, ete. Unit resists 50 to 75-1h. force

parallel to base, 200-1b. force perpendmular to bhase. Ruggedly con-
structed of cast aluminum. Gray bhaked enamel finish. Top surface
measures 27R" X 334". Overall size §5” x 414" x 2” high.

Stock No. 60,567-HP. . ........ 00ooebooooD $3.00 Postpaid

BARGAIN PRICE—WAR SURPLUS
COLLIMATOR AND INFINITE LIGHT SOURCE

Expensive surplus gun sight orig. cost Gov't. ahout
§100. Was essentially a collimator or source of in-
finite light. Many uses for experimenters—re-
search labs. Comtains ring and dot reticle, 27
achromatic lens, silvered reflector hulb, 3% "\28"
reflector glass plate. Bulh operates on 14V, can
be converted to 110V or inexpensive transforiers

it

are available. Comvnient holes for easy mounting. Sturdily built
unit meas. 6 %5 "7x5"x2 37
Stock No. 70 774-HP. .. .. cae e v e-..%9,95 Postpaid

160V Transformer for Light Sourco.
Stock No. 60,521-HP

Postpaid

WFF'N PROOF

Exciting as poker, complex as chess.
in abstract thinking and wath logic.
eantemporary Yale professor.

should  be fun, try WHRF'

Gives practice
Developed by
If you think learning
PROOF  bran-to-bram

combat! 21 games” of progressive difliculty
with simple games mastered by sonie 6
ends lo;{u to  challenge

logri 33y ¢ cantins

playing na ;md 2 page Inst, hook,

Stock No. 60 525 HP .

.$6.00 Postpaid
WF N PROOF EQUATIONS

.5 gamél‘ for grades 1-12

Stock No. 60,526-HP.. ... DobobubDboOoOaaa $2.50 Postpaid
BINOCULAR-TO CAMERA HOLDER
i Will Fit Any Camera

For Exciting Telephoto Pictures
Bring distant objects 7 times nearer with
a 35-mm camera. 7x50 binocular and our
NEW CAMERA-TO-BINOCULAR HOLDER
{deal for long range photos of wild life,
ships, people, planes, etc. Camera and
binocular attach easily. Use any binoe.

TR ular or monocular—any camera, still or
' B movie. Take color or hlack and white
shots. Attractive gray crinkle and bright chrome finish. 107 leng.

¥ull directions for taking telephotos.
Stock No. 70,223-HP. ..

‘“Balls of Fun' for Kids . .

Traffic Stoppers for Stores . . .
Terrific for Aimateur Meteorologists . .

SURPLUS GIANT WEATHER BALLOONS

$11.50 Postpaid

At last . . . available again in big B.ft. diam-
eter. Create 8 neighborhood sensation. Great
backyard fun. Exciting beach attraction. Blow

up with vacuum cleaners or auto air hose.
Sturdy enough for hard play; all other uses.
Filied with helium (available locally) use bhal-
laoons high in the sky to attract crowds, adver-
tise store sales, snnounce falr openings, etc.
Amateur meteorologists use balloons to measure
eloud hetghts, wind epeed, temperature, pres-
sure, humidity at various heights. Photlogra-
phers can utilize for low-cost aerial photos.
Hecent Gov't surplus of heavy, black, neobrene
rubber,

Stock No. 60,568-HP. DabO000O000O00 DG $2.00 Postpaid
SLIGHTLY Hlﬂ\ll!ﬂ RUIIER—LATER MANUFACTURE!
Stock No. 60,562-HP-—4 ft. diam. size. ... .%$2.00 Postpald

ACyE BT SFPOOF . CAMHE 08 =gRT

EDMUND SCIENTIFIC CO., BARRINGTON, N.

AUGUST-SEPTEMBER, 1966

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

60 to 180 Power—Famous Mt. Palomar Typel An Unusual Buy!
Assembled—Ready to use! You'll
see the Rings of Saturn. the fasci-
nating planet, Mars, huge craters
on the Moon, Phases of Venus,
Star Clusters, Moons of Jupiter in
detail. Galaxies! Equatorial mount
with lock on both axes. Aluminized
and overcoated 37 diameter high-
speed £/10 mirror. Telescope comes
equipped with a 60X evepicce and
a mounted Barlow Lens, giving
you 60 to 180 power. Low-cost
accessory eyepiece available for
higher powers. An Optical Finder
Telescope, always so essential, is
also included. Sturdy, hardwoed.
3 portable tripod. FREK with Scops:
—Valuable STAR CHART plus 272 page “HANDBOOK OF HEAV-
ENS” plus “HOW To USE YOUR TELESCOPE” BOOK.

Stock No. 85,080-HP. . ...... .$29.95 Postpald
414" Reflecting Telescope—up to 270 Power
Stock No. 85,105-HP. o . ...$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 F.0.8,

WAR SURPLUS AMERICAN-MADE 7x50 BINOCULARS

Big savings! Brand new! Crystal elear viewing
—7 power. Every optical element is coated.
An excellent night glass—the size recommended

for satellite viewing. Individual eye f(lclli it
pupll Tmm. Approx. feld at 1.00 yds. is
37 ft. Carrying cas included. \mencan .

x 50's normally cost . Our war
plus price saves you real mumney.
Stock No. 1544-HP. . Only $78.40 Ppd.
8 x 30 Binoculars—similar to ﬂhn\'u
Stock No. 963-HP.......... 0.00 Postpaid
7 x 35 American Made Binoculars.
Stock No. 964-HP............. $55.00 Ppd.

sur-

Fascinating Toy Adaptatlon of Binary Digital Computer
EAT "'DR. NIM'' IN ANCIENT GAME:

Not easy, but fun far all! ‘Thrilng for young-
sters, Challengimyg for adults. Teaches computer
fundamentals.  without need tor mathemati~al
ambity. To play. relesse 1 (o 3 marbles far il
down plastic game board (hrough series of flip-
Hop channels. How you flip-flops te begin
and path of travel for e marble. determines
path of succveding marbles. All plays predict-
able. Now DR. NIM automatically plays 1, 2. or
3 marbles. 1f you can make hym take the last
Game great tor playroom and parties, year-rovnd
12167 x 10,7, 28-p

............ $2.98 Postpaid
Brand New, chk Charge. Industrial Surplus

NICKEL-CADMIUM BATTERY
ol

you win!
Durable re(i and white plastic 1134 x

marble
fun.
instruction Bo

Stock No. 70,816-HP.

Unparalleled Value

For the first time a 6-volt, light-weight nickel-cadurlum
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 approx. 1 hr. with Edmumd charger kit. Just a few
drops of water per ¥ear provide full maintenaned. 1lun-
dreds of wuses for hobbyists, amateur phoutographers,
campers. model buflders, cte. Unequatled for recharge-
able lanterns; cycle scooters, and hoat lights: portable fluoreseent and
ultra-violet ligms, electronic flash uni B.mtry Teduires mlmmum
of electrolyte; is sealed lo prevent losx; delivers nearly 1005 of
output at helow freezing temperatures compared to 50% by lead :ncid
batteries. No cerrosive fumes under any stage of recharge. Can't be
damaged by accidental charge in reverse (but noet recommended).
type terminals on top 14" apart mdrkcd for polarity:
nuts and lock-washers. 67x2/x4”, Wi, 2 lbs. 12 ounces.
Stock No. 70,776-HP. . ... ... .. ......... $15.00 Postpaid
CHARGER KIT FOR 6-VOLT BATTERY. Charges in appros. 1 hr.
Shuts off autumatieally. attaches to Stock No. 70.776 battery case,
Includes transfurmer. ballast resistors, eharger circuit hoard, mount-
ing hardware. 8-ft. cord, blug switch. assembly instructions.

Stock No. 70,807-HP. . .. ................ $8.00 Postpaid
ONE 1.2 VOLT NICKEL-CADMIUM CELL

Stock No. 40,798-HP. . . $3.95 Postpaid

MAIL COUPON for FREE CATALOG “HP”
4R
%4

stud
6/52 thread,

|
I Completely New 1966 Edition. 148 pages.
I Nearly 4500 Unusual Bargains.

I Please rush Free Giant Catalog-HP.

Name
Address
City..... ..., eaas. State.... Zip......L.,

e —— .
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he /772222424 ] Model 501

COMPONENT SUBSTITUTOR
..the instrument acclaimed hy
servicemen, engineers and
school shops now available ina

wire-it-yourself KIT!

step-by-step illustrated instructions

make the Medel 501 easy-to-build

Substitutes for
any one of
over 80
component values

Will substitute
up to 4 difterent
components at
the same time

A surge protector
switch prevents arc-
ing, sparking, of heal-
ing of electrolytics

Electrolytics
are
discharged
automatically

places a
complete
range of components
at your fingertips
for fast substitution

No longer do you have to handle
crumpled parts...solder and un-
solder components as you
troubleshoot a set. With a twist
of a knob you can set the 501
to any electronic components
you want and need...Substi-
tutes for Carbon Resistors —
Power Resistors — Capacitors —
Electrolytics — Crystal Diodes —

$259%

and Silicon

Power Rectifiers.
Model 501K Kit Net
Model 501 wired $39.99 net

Write for complete catalog of kits and

wired instruments — and name of

nearest distributor.

t ; ELECTRONICS CORP

cad,

fu'lll'l ula MY, 11501

POSITI VE FEEDBACK

IS TS 0T 0T 0= 0 (1 (I, o ()

Jurian M. Sienkiewicz, EpiTor
WA2CQL/KMD4313

B We regret to announce the passing of the
long familiar and well-known generic term
cycles. It is survived by Hertz (Hz), kilohertz
(kHz), megahertz (mHz) and gigahertz (gHz)
who are direct decendants of cycles (cps), kilo-
cycles (kc), megacycles (mc) and gigacycles
(gc). All of whom are well fixed in our minds
and are likely to be referred to, mistakenly, as
if they were still with us. The cycles family wilt
long linger in our memories and we will mention
them from time to time—indicating the place
they formerly occupied in our technology.

The new terms direct honor to Heinrich R.
Hertz (1857-1894) for demonstrating the pro-
pagation of electromagnetic waves with the
crude equipment at his disposal. His name is
now given the honor previously given to Am-
pere, Coulomb, Curie, Faraday, Henry, Volta
and others whose names are used to identify a
unit of measurement in the field of their investi-
gations.

To keep pace with encroaching technology,
we find we are forced to get in step with other
published technical material that now abides by
the adoption suggested by the various technical
societies.

Please bear with us while we adjust to the
new suffixes relating to electrical frequency—
we’ll probably goof now and then and use the
old term since we, being somewhat human,
are creatures of habit.

No Fuses Needed. A 25-million-watt battery
the size of a telephone booth is being built to
put out, pound for pound, almost as much
energy as exploding dynamite. The U. S. Army
needs it to power lasers (light amplifiers) which
produce intense beams of “concentrated™ light.
Half a million fluorescent lamps could be lighted
simultaneously by the superbattery, which the
Army calls the most powerful in the world.

There is a problem, however: lasers need
their huge jolts of electricity in brief, fraction-
of-a-sceond pulses. Scientists of the Army Mis-
sile Command are faced with designing a split-
second on-off switch for their battery before

Rap10-TV EXPERIMENTER

wWwWw . americanradiohistorv.com


www.americanradiohistory.com

only

PROGRESSIVE RADIO “EDU-KIT”®

A. Proactical Home Radie Course

Now Includes

% 12 RECEIVERS

4 3 TRANSMITTERS

% $SQ. WAVE GENERATOR
% SIGNAL TRACER

4 AMPLIFIER

% No Knowledge of Radio Necessary
% No Additional Parts or Tools Needed
% EXCELLENT BACKGROUND FOR TV

% SIGNAL INJECTOR * QOL INQUIRIES INYITED

% CODE OSCILLATOR v Sold In 79 Countries

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

The ‘*Edu-Kit'* offers you an outstanding PRACTICAL HOME RADIO COURSE at a

rock-bottom nrlce. our KIt is designed to train Radio & Electronics Techniclans, making

t modern methods ol home tralnlnz. You will ieam radlo heory. construc-

e and servicing, THIS IS A COMPLETE RADIO COURSE DETAIL.

will learn how to build radlos, using relular schematlcs. how ( Ire and solden

ina prolesslonal mawnner. how to service radios. You will work with the standard type of
as well as_the latest development ot Printed Circuit chassis.

You will fearn the basic principles of radio. You wili construct, study and work with
RF ana AF amplifiers and oscillators. detectors, rectifiers. test equipment. You will learn
and practice code, using the Progressive Code Oscillator. You will learn and practice
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal Injector. Pro-
gressive Dynamlc Radio & Electronics Tester, Square Wave Generator and the accompany-
ing instructional material.

You will receive traunmg lor the Novice, T
Amateur Licenses, build Receiver,
QOscillator, Signal Tracer and Signal Injector cuits, and learn how to operate them. You
will receive an excellent background for television, Hi-Fi _and Electronics.

Absolutely no previous knowledge of ra or science is required._ T
the product of many years of teaching and engineering experience.
provide you with a bnlc education Electronics and Radio, worth many times the Iow
price you pay. The Sinnal Tracer alone is worth more than the price of the kit.

THE KIT FOR EVERYONE

You do not neegd the sllxmest backgrouna ages and backgrounds have successfully

in radlo or sclence. Whether you are inter- used the '‘Edu-Kit’’ in more than coun-

Radlo & tries of the world. The ‘‘Edu-Kit'’ has been
carefully designed, step b tep.

Technician and General Classes of F.C.C. Radio
Transmitter, Square Wave Generator, Code

Y.
you cannot make a mistake, The

lnvestmen(.

atlows you to teach yourself at your own
Indlvldual: of all

a worth-w!
rate. No Instructor is necessary.

M ny thousams of

PROGRESSIVE TEACHING METHOD

'rhe Progressive Radio "Edu l\ll" is the foremost educatlonal radlo kit in (he world.

d Is universally accepted as the standard in the field of electronlcs training, T Edus-
Klt" uses the modern educanonal principle of ‘‘Learn by Doing.'’ Therefore you construct.
learn schematics, study theory, practice (rouble shootmz—all in a closely Integrated pro-
ed, th ugh and interesting background in radio.

Dan ot the ‘‘Edu-Kit.** You then learn the

tunction, theory Then you bulld 8 simple radio, With this first
set you will en]oy Msn-nlnz to regular broadcast stations, learn theory, practice testing
and trouble-shooting ou bulld a more advanc radlo, Iearn more advanced theory
and techniques. Gradually, In a progressive manner, and at your own you will
find yourselt constructing more advanced multi-tube radlo clrcults. and dolng work ilke a

T lesslnnal Radlo Technlcla

D? he Edu-Ki ' course are Receiver, Transmitter, Code Oscillator, Signal
Trncer. Squurc w:ve Generator and s|gnal Injector Circuits. These are not unprofessional
“‘pbreadboard’’ experiments, but gen radio Circuits, constructed by means of professional
wiring and solderina on metal cha plus the new method of radio construction known
as "'Printed Circuitry.’ on your rugutar AC or DC house current.

ou wil) receive all parts and instructions necessary to build twenty di ‘erent rad jo and
electronics circuits, each guaranteed to operate., Our Kits contain tupes, tube sockeis, va.
able, electrolytic, ceramic and paper dielectric cohdensers, resistors, tie strips,
nardware, tubing, punched metal chassis, ¢nstruction Manual hook-up wire, solder,
selenium rectifiers, coils, volume controls and switches, etc.

Ia addition, you receive Printed Circuit materials, including Printed Circuit chass
special tube sockets, hardware and instructions. You also recei a useful sat ol tools,
proleulonal electnc soldering iron, a self-powered Dynamic Radio and Electronics

OEdU- tudes Code Instructions and the Progressive Code Oscillator,

ion to F.C.C. Radio Amateur License training. You will also receive lessons for

ng with the Progressive Signal Tracer and the Progressive Signal Injector, a High

nd a Quiz Book. You receive Membership in Radio-TV Club, Free ConsSulta-

Cerkmca(e of Merit and Discount Privileges. You receive all parts, tools
ete. Everything is yours to keep,

el Gu
tion Service.
instructions

[__PRINTED_CIRCUITRY __ |

At no increase in price, the *Edu.Kit”
now includes Printed Circuitry. You build
a Printed Circuit Signal Injector, a unigue
servicing instrument that can detect many
Radio and TV troubles, This revolutionary

r———

L]

new technigue of radio construction is now

becoming popular in commersial radio and

TV sets, Name
A Printed Circuit Is a special insulated

chassis on which has been deposited a eon. Address

ducting material which takes the place of
\wrmq The various parts are merely plugged
in and soldered to terminals.

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

AUGTUST-SEPTEMBER, 1966
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UILD 20 RADIO

CIRCUITS AT HOME
with the New Improved $2695

Training Electronics_Technicians §

FREE EXTRAS

SOLDERING IRON
ELECTRONICS TESTER
PLIERS-CUTTERS
VALUABLE DISCOUNT cARD

00K
MEMBERSHIP IN RADIO-TV CLUS:
CONSULTATION SERVICE c FCO
AMATEUR LICENSE TRAIN
PRINTED CIRCUITRY

“EDU-KITS”

PROGRESSIVE
1186 Broadway, Dept. 537NN, Hewlett, N. Y. 11557

e o —————— g S i e S D D S e e . ———

[ SERVICING LESSONS |

You will learn trouble-shooting and
servicing in a progressive manner. olz
will practice repalrs on the sets tha
you construct. You will jearn symptoms
n uses of (rouble in home, portable
and car radio: will learn how to
use the rolesslonal Signal Tracer. the
unigue $ignal Injector and the d‘r mic

Iectwrot;lcs Tester. While you

your friends and nelgh
tees which will lar exceed
the “‘Edu-KIit.”"
will heip you wlth any technical orob-
lems you may have.

FROM OUR MAIL BAG

of 2§ Ponlar Pi.. Water:
ve epalred

lvlends. and made
aid for itself,
for a Course,

to work with
build Radio Tesﬂng
loyed everr"ml

d fferent k
e. Also Nke to let
feel Droud of becomlnl a member of your

Radlo-TV Clu!

bert L. shuﬂ. 534 Monroe Ave..
Hunungton. . Va.: "Thouam I would
rop Jou a few llnes to say that | re-
ceive

A
and finds the
be

trouble, if there is any to ound. '’

UNCONDITIONAL MONEY-BACK GUARANTEE-__--!
ORDER FROM AD—RECEIVE FREE BOMUS

RADIO & TV PARTS JACKPOT WORTH §15

O Send *‘Edu-Kit"" postpaid.
1 Send “Edu-Kit'' C.0.D.

| enclosg full payment of $26.95.
t will pay $26.95 plus postage.
1 Rush me FREE descriptive literature concerning *‘Edu.Kit."”

INC.

J
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they can even test it. They had the same trouble
with the better mouse trap until someone in-
vented cheese.

Quarks of Space. Radio waves picked up here
on earth from far-distant objects in space could
be used to discover that the suggested building
blocks of all matter in the universe, called
“quarks,” actually exist. The radio-wave method
of detecting quarks, now unseen but theoretical-
ly possible nuclear particles.

The existence of quarks, of which many sci-
entists are not convinced, was first suggested
about two years ago by Dr. Murray Gell-Mann
of California Institute of Technology. Unlike
ordinary protons or neutrons, the constituents
of atomic cores having either no charge or unit
charges, quarks are charged in fractions. If
they exist, each would have a charge either one-
third or two-thirds that of an electron, the nega-
tive carrier of electricity. The electron charge
was considered a basic unit, and no fraction of
this unit was thought possible. If quarks exist,
they should emit radiation, some of which
would be at radio wavelengths, in a manner
similar to the way the hydrogen atom does.
Sensitive radio telescopes such as the 300-foot
antenna at the National Radio Astronomical
Observatory in Green Bank, W. Va., could be
used to detect such emissions.

The radiation from quarks could be picked up

even if quarks are only one hundred thousandth
as numerous as hydrogen in a galaxy. The
quark radiation should have a wavelength of 106
centimeters, or about 42 inches, while that of
the widely-studied hydrogen emission is 21 centi-
meters.

Strongly emitting radio galaxies, such as
Cygnus A, would be the best regions to search
for the quark radiation. The puzzlingly bright
objects known as quasars would ‘be even better,
but they are too far away. However, radio
galaxies are thought by some to be remnants of
quasars. Therefore, radio galaxies should be
among the most promising sources in which to
look for traces of quarks, since matter there
should be highly concentrated and energetic.

New Fregs. for Flyers. The Federal Com-
munications Commission has granted the peti-
tion of the Academy of Model Aeronautics for
five new radio frequencies in the 72-76 mHz
(mc.) band for the express use of radio con-
trolled model aircraft. The frequencies were
available on June 20, 1966. They are 72.08
mHz (mc.), 72.24 mHz (mc.), 72.40 mHz
(mc.), 72.96 mHz (mc.), and 75.64 mHz (mc.).

The new frequencies are incorporated into
the class C Citizens Band, but reserved ex-
clusively for modeler use. This is the same
service under which radio controllers are now
licensed. Therefore, no new licenses will be
required. Current frequencies in the 27 mHz
(mc.) band are not affected by the action.

Equipment on the new frequencies is limited

PERSONAL TV LISTENER TELEX 1200
Enjoy Television in private without o
disturbing others. Full rich sound
through comfortable individual ear
phones. Others don't hear a thing.
Ideal for late night viewing or keep-
ing house quiet during children’s pro-
grams. With extra ear set® two can
listen.

More Than 100 Telex Headsets, Microphones,
Pillow Speakers and Private Listening Devices

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

f T R A
FIRST EHEIIEE v

COMMUNICATIONS
MICROPHONE
» Transistonized, noise-cancel-
- R W ling, dynamic  Voice response
Mobile Communications . characteristics proved superior
e by test o Standard equipment
Educatlona! Systems £ on most new American aircraft
<+ e Ideal for all communications
» Carbon noise-cancelling type
also available. Both types FAA
approved (TS0 C58)

%
bt
%
4

i Industrial Commumcatlons -
-
ons e

TELEX ACOUSTIC PRODUCTS

R

are available. Write for descriptive literature today. Dept. 9E 3054 Excelsior Boulevard, Minneapolis, Minn. 55416

8
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Who Pays This Kind Of Money

5.

$159.95

For Portables These Days?

DT
‘t ped PG

e

© $44.95

Thousands Of Heathkit Builders!

Why? A desire for better quality. And pride. Not
just the pride of owning something new, but a special
kind that comes fromi building it yoursell. From
watching it grow and take shape. From creating a
sophisticated piece of electronics with your own hands.

True, it takes a little effort ... about 4 to 6 hours.
But it’s a labor of love. And the large “‘exploded”
diagrams and simple, step-by-step instructions make
it a breeze. And a lot of fun.

And when you finish and turn it on ... Pow! You
glow all over with a unique pride and self-satis-
faction. You've just joined the millions of people,
from 79-year old granamothers to 11 year olds, who
build Heathkits. Peogple with no special skills or
technical knowledge. People like you.

Quality? The sound of these superb portables is
special. A clean, bold *big-set” sound ... the kind
you can’t get with miniatures. Compare the per-
formance of your Heathkit portable with any!

{# Deiuxe 6-Transistor AM Portable................ $28.25
o Uses 6 “D" flashlight batteries . .. only 1/10 the operating
cost of pocket-size portables e 4” x 6” speaker for big-set
sound e Slide-rule dial, vernier tuning, “thumb-touch” con-
trols e RF stage & double-tuned IF stage e Built-in rod
antenna picks up stations miniatures can't get e Black simu-
lated leather case e Easy 4-6 hour assembly o Kit GR-24,
5 ibs.

New Deluxe 10-Band Transistor Portable. .. ... $159.95
 Tunes 150-400 kc longwave, 550-1600 ke broadcast, 88-108
mc FM, and 2-22.5 mc shortwave in 7 bands o 16 transistors,
6 diodes and 44 factory-built & aligned RF circuits o Separate
AM & FM tuners and IF strips assure the finest in portable
listening o Built-in AM & FM antennas e 4" x 6" speaker
o Long-life flashlight battery operation e AFC, dial light,
battery-saver switch  Rugged metal cabinet o Easy 10-hour
assembly e Runs on 117 v. AC with optional converter/
charger @ $6.95 « Kit GR-43, 17 ibs.

Deluxe 10-Transistor FM Portable. .. .......... $44.95
o 4 x 6" speaker o AFC for drift-free reception  Treble-cut
tone control, vernier tuning, headphone jack e 3 IF stages for
full fidelity o Simulated tan leather case e Operates on long-
life flashlight batteries e 10-hour assembly e Kit GR-61, 6 Ibs.

______________ 1
A HEATH COMPANY, Dept. 19-8
——ey EREE Benton Harbar, Michigan 49022 I
| HEATHKIT 1966 | 2 |
T T .i” oo World's largest kit cat- O Please send FREE Heathkit Catalog. 1
e iy alop. . .108 pages with O Enclosed is § plus shipping. |
[ o g 250 kits for stereo/ — 4
; '_‘ Y r,.'r: hi-i, amateur radio, Please send model (s) |
bﬁ . shartwave, test, CB, |
| ﬁ T 4 marine, educational. Name 1
4 Mail coupon, or write
1 J P . Heath Company, Ben- Address |
| -l ton Harbor, Michigan City - State Zip |
Fien st 49022, Prices & specifications subject to change without notice. GX-148 |
[N S e — — ——————— — ————————— f— — — —— —— W &
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Good starting point for any
performance worth recording . ..

Sonotone full fidelity
microphones

Wondering why your “live’” home recorded
tapes sound dead, lack professional quality?
Stop wondering.

That accommodation mike given with
your tape recorder just isn’t in the same
league with your recorder’s pick-up
capabilities.

Want results you’ll be proud of? Plug a
full fidelity Sonotone microphone into your
tape recorder. The improvement will de-
light you! Because Sonotone microphones
capture all the richness and vibrancy of
live sound to take full advantage of your
tape recorder’s output capabilities.

For fine dynamic, as well as ceramic
microphones . . . ask for a Sonotone micro-

phone at your hi-fi dealer. Or write to
o

SONOTONE
audio products /

SONOTONE CORPORATION, ELMSFORD, N.Y. 10523
ELECTRONIC APPLICATIONS DIVISION

EXPORT: SINGER PRODS. CO., INC,, N. Y. C,,
CABLE: EXREGNIS; N, Y,

10

Positive Feedback

to 1 watt input power, 0.75 watts output, and
005% frequency tolerance. Transmitters must
be type-accepted by the FCC, meaning that
both commercial and home-built equipment
must be approved before use.

The associated receiver must also be certifi-
cated for compliance with FCC Part 15 receiver
radiation rules. Use of the new frequencies will
be subject to the condition that no interference
be caused to adjacent television channels 4 and

Also, the FCC does not guarantee interfer-
ence-free reception on these frequencies, which
are shared with some “flea power” industrial
mobile users and a very few fixed circuit links.
However, the 72 to 76 mHz area is by far the
least crowded of all the bands available for
additional radio control frequencies.

In the opinion of AMA’s communications
counsel. the FCC action constitutes a special
recognition of the public interest embraced in
modeler frequency usage and is tantamount to
the creation of a new radio service especially
for modeler use.

The Academy of Model Aeronautics (1239
Vermont  Ave., N.W., Washington, D.C.
20005) and its crusading president, Howard E.
Johnson, should be commended for their ef-
forts in obtaining a new “home” for Part 15
modelers. Mr. Johnson hailed the Commis-
sion’s action as a long-awaited advancement in
radio controlled model flying. *“Radio con-
trolled flying will become safer and more pop-
ular as a result of the AMA’s efforts,” he said. B

et I PR Wy

T

This fella says we're at
the wrong address . . .
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Want a high-pay career in Electronics?

This

free book
may change
your life

It tells how to go about getting the key
to job success in the growing electronics
boom-a Government FCC License

HERE'S A BIG BOOM IN ELECTRONICS. And YOU can
Tbe part of it. You don’t need a college education or
any previous experience in electronics. The free book
shown here tells you how.

In the last 15 years, the clectronics manufacturing
industry alone has grown from $2.7 billion to $17 billion,
and is expected to hit $24 billion by 1970.

Thousands of trained men are urgently needed to help
design, manufacture, inspect, test, install, operate, and
service clectronics marvels that are making headlines.
If you qualify, it means a secure, steady high-pay job
with a real future to it.

Maybe you'd like to become a broadcast engineer . . .
put famous radio disc jockeys and television entertainers
“on the air.”” Or be your own boss servicing some of the
more than a million two-way mobile radio systems in
taxis, trucks, trains, etc. Or work alongside famous sci-
entists developing and testing such electronics miracles
as picture-frame TV, desk-top computers, pea-sized
hearing aids, rocket guidance and control systems.

Regardless of which you choose, the sccret of “getting
your foot in the door”is getting a Government FCC (Fed-
eral Communications Commission) License. It's govern-
ment-certificd proof, respected by employers everywhere,
that you have passed a standard Federal exam on the
fundamentals of electronics — that you’re not just an
clectronics handyman, but a real *“pro.” Many jobs
legally require it.

Now, because of the importance of getting your FCC
License, Cleveland Institute of Electronics has prepared
a valuable 24-page book telling you how to go about it.

NEWS FOR VETERANS:
New G. |. Bill may entitle you to Government-paid
tuition for CIE courses if you had active duty in the
Armed Forces after Jan. 31, 1955. Check box in cou-
pon for compiete information.

AUGUST-SEPTEMBER, 1966

How to gata
Commarcilal
FCC License

At what i rmeans to you’ ..

You will find out why the Commercial FCC License is
often called the “passport to success.” You'll sce how
and why the Government issucs these licenses. You'll
learn how you can get your license . . . and qualify for
top opportunitics in Electronics.

With this book, you will reccive a second free book,
“How To Succeed In Electronics.” It’s the catalog of
the Cleveland Institute of Electronics . . . first organiza-
tion to offer an FCC License Warranty. (CIE will re-
fund all of your tuition if you don’t pass the FCC exam
... on your first try . . . after completing the course
designed to prepare you for it.) You will learn why
better than 9 out of 10 men with CIE training get their
FCC Licenses, even though 2 out of 3 without this
training fail.

To receive both books without cost or obligation,
just mail the coupon below. 1f coupon has been removed,
write to: Cleveland Institute of Electronics, 1776 East
17th Street, Dept. EX-17, Cleveland, Ohio 44114. Do
it now—it may change your whole life.

C?E Cleveland Institute of Electronics

1776 East 17th Street, Cleveland, Ohio 44114

Please send me, without cost or obligation, your 24-page book,
“How To Get A Commercial FCC License,” together with your
school catalog, “‘How To Succeed In Electronics,” of license-
preparation courses.

{please print}

Address
City .. __State . Zip
Occupation Age

[ veterans check here for GI Bill information.

Accredited Member National Home Study Council
A Leader in Electronics Training ... Since 1934 57(»17_}

r

!

I |
i |
| |
i 1
1 1
| i
i |
| 1
| Name |
| |
1 |
i |
i 1
i |
| |
| |
| i
| ‘
1

I
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B Two sidebands better than one? Or, two
sidebands or not two sidebands, 'that is the
question (for you students of the immortal
Bard). Anyway, the possible “new look” in CB
seems to be upon us as of the announcement
of the new E. F. Johnson Messenger 350 rig.

E. F. Johnson Messenger 350 Transceiver

The 350 runs that mysterious “mouse chatter”
known throughout the world as single sideband
(or just plain “SSB” to insiders). SSB modula-
tion is a totally different mode than is normally
used in CB rigs, an SSB rig can communicate
only with other SSB rigs. If you have ever tried
to listen to SSB on a regular CB rig, you'd
know what we mean—

On the plus side of the coin, SSB offers
smashingly good communications and it's been
in use by the military and Hams for a number
of years. Without going into a whole spiel on
the technical aspects of SSB (believe me, neither
of us would fully understand it) it offers up to
30% greater range over ordinary 5 watt ampli-
tude modulated CB rigs when conditions are
ideal. Under actual use during bouts with high
noise, intense skip, and all kinds of other rotten
things, SSB can scatter your signal up to 3 times
further than standard CB sets.

The basic premise of SSB is that, while a
regular CB set transmits a carrier along with
both of its characteristic sidebands, the SSRB
system eliminates the carrier completely and
one of the sidebands. This concentrates the

signal into the one sideband for maximum
punch. You can use either the upper or lower
sideband.

The Messenger 350, for instance, is capable
of operating on 2 channels, but turns itself into
a 4 channel rig via SSB. Let’s say your 2
channels are 9 and 11. You would be able to
operate on 9USB (upper sideband), 9LSB
(lower sideband), 71USB, and 11LSB. This
may sound like advertising hanky-panky, but
‘taint! If you are on 9USB, some other SSB
station can operate at the same time on 9LSB
and neither of you would know the other was
there. Sort of like that old song to the tune
of the Irish Washerwoman: “McGinty is dead,
McCarthy don’t know it; McCarthy is dead,
McGinty don’t know it; Both of 'em dead in the
very same bed, and neither 'em know the other
is dead.”

Anyway, it can take our 23 channels and
make CB a 46 channel affair.

Specifically, the 350 is all solid state with
diode (rather than relay) switching. It weighs
6 pounds, operates from 12 volts (AC supply
optional), or from rechargeable batteries. A
PA feature is included. Comes complete with
2 crystals.

Details are available from E. F. Johnson
Company, Waseca, Minn. 56093.

Hooked on sky hooks? Here’s a new one to
hook onto the business end of your rig, it’s a
weirdo looking thing known as the “Ringo”
(manufacturer claims it’s “a new CB star).

Low priced at $16.95, this base station

Cush-Craft Ringo Antenna, Model CR-1

Rap10-TV EXPERIMENTER
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antenna is a full Ya-wave vertical with an
exclusive “power ring” (sort of an aluminum
bagel) at the base which is claimed to drag that
last milliwatt of signal out of its hiding place
in your rig and fling it into the ether with 3.75
decibel gain.

The Ringo takes a 52-ohm direct coaxial
cable feed, offers a low down radiation angle,
and has a direct DC ground to eliminate much
of the static we all know and love so well.
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"CB Stickers” by S. Nussbaum

Ringo is produced by Cush-Craft, 621 Hay-
ward Street, Manchester, N. H. 03103.

sick Schtickers. Well. we thought we had
seen just about everything but when the mail-
man delivered us a sheet of “CB Schtickers” we
knew that we must be doing something right
(or wrong).

“CB Schtickers” are a sheet of 30 gummed
CB-oriented signs (27 different) containing
such gems of wisdom as: “Please engage brain
before pushing mike button,” “TVI complaints
answered at rear door only,” "Keep your cotton
pickin’ hands off the goodies,” and “Support
CB in Bosnia & Hercegovina,” to list a few.
You get the drift.

Paste ’em on your rig, on your QSL cards.
your mobile unit, even on your Aunt Hattie's
Honda. If these things don’t create a major
sensation in CB, we'll eat our ground plane.

“CB Schtickers”™ are available from S. Nuss-
baum, 1440A 50th Street, Brooklyn, N. Y.
11219. Price is 50¢ for a sheet of 30, or 3
sheets for $1, postpaid. N. Y. residents add
applicable sales taxes.

CB Buyers’ Guide. Just in case you did
not spot it on the newsstand when you picked
up this copy of RaDpIO-TV EXPERIMENTER, your
editors have put out a CB annual which we
titled CB Buyers' Guipe. Get your copy! It
nit-picks 55 different CB rigs and tells you how
they stack up—a must guide for your shack. B

Abraham Marcus, co-author of famous best-seller

“Flements of Radio” makes amazing offer!

REPAIR

“ka MY L. COURSE FREE

FOR 1 MONTH

e

Here it is! The most amazing gquarantee offered on any
radio-TY course anywhere! We'll send you Abraham Marcus'
course to use FREE {or one full month! If in that time you
haven't made more money fixing radios and TV sets, just
return the books to us and pay not a penny!

Why do we muke this sensational offer? Iirst, becanse these
buoks are so easy to use. They are written in the same clear,
eusy-1o-understand language that made the author's ' Elements
of Radiv’ a 1.080,0u-copy best-seller. Second, hecause these
bovks get right tu the point—tell ¥ou what to du in 1-2-3 fa<lion,
For example, once you master the first few chapters of the TV
hook jou are Teady tor business—ready to do service jobs in the
ficld—jobs that account for over 80% of all service calls.
DON’T WAIT! You risk nothing when You send the coupon at
right. You don’t have to Keed the hooks and pay for them unle-s
you actually make extra money tixing radios and TV sets. Even
when you devide w keep them, you pay on easy terms. Mail the
coupon nuw.

WHAT YOU GET IN THESE 3 GIANT VOLUMES

ELEMENTS OF TELEYISION SERVICING. 2nd Edition. Analyzes
and illustrates more TV defects than any other bouk, and provides
complete. ep-by-step procedure for correcting each. You can
actuatly S Wwhat to do by looking at the pictures. Reveals for
the first time all detadls. theory and servicing procedures for the
RCA 28-tube color television receiver, the CB3-Columbia Model
205 color wet, and the Motorola 19-inch color-receiver.

RADIO PROJECTS.
to-follow projects.

Build your own receivers! Gives you 10 easy-
inzlnding crystal detector receiver—diode de-
tector receiver—regererative receiver—auto-frequency amplifier—
tuned-radio-frequency tuner—AC-DC superheterodyne receiver—ete.

AUGUST-SEPTEMBER, 1966

“If it hasn't boosted your spare-time earnings
during that period, just return it and owe nothing!”

RADIO SERVICING, Theory and Practice, 3rd
Edition. Here Is everything yuu need to
about
justment.

self-training
cate and remedy
receivers;
wave, portable. automubile receivers, elc,
plaims how to use testing
nieter, vacuum-tube voltmeters, tube checkers.
ete..

MAIL THIS COU

now
vadlo repair, replacement, and Tead-
Easy-to-understand,
handbook shows you how to lo-
defects qulickly. Covers
superheterodyne receivers;

SX-
instruments such as

etc

Prentice-Hall, Inc., Dept. 6702-KI
Englewood Cliffs, New Jersey

Please send me Abraham May ' TV & RADIO REPAIR COURSKE
12 volumes) for 10 days FREE amination. Within 10 days I will
either return it and owe not g, or seud my first payment of
$6.60 plus a few cents postage. Then, after 1 have used the
course tor a FULL MONTH, if 1 am not satisfied 1 may return it
and you will refund my frst payment. Or I will keep the course
and send you iwo mure payments of $6.65 a month tor two
months.

Name

Address,

- om ON ON OE N GE AN |

City State Zip.
Dept. 4
L------------------J

www.americanradiohistorv.com

-
w



www.americanradiohistory.com

1966
Catalog
660

e HOME

Live Better Electronically With

LAFAYETTE

RADIO EI.ECTRONICS

FRE

Stereo  Hi-Fi

e INDUSTRY
from the

A and Parts e Cameras e
! - Auto Accessories ® Musical
AR Instruments @ Tools ® Books

Featuring Everything in Electronics for
e LABORATORY

“World's Hi-Fi & Electronics Center”

! LAFAYETTE Radio ELECTRONICS
| Dept. EXI-6, P. 0. Box 10
: Syosset, L.1, N.Y. 11791
1 Send me the Free 1966 Lafayette Catalog 660
! Name
Address -
1eiy State ..
!z
H P
[ S

|
Now BETTER THAN EVER
512 Pages

e Citizens
Band @ Ham Gear e Tape
Recorders e Test Equip-
ment ® TY and Radio Tubes

& ML R .,_x? * ;i : : y : &
 MULTICORE SALES CORP., WESTBURY, N.Y. 1150

BV ITaT mmw
- PARTS STORES.

14

AN

—
NEW PRODVCTS

HIGH-FIDELITY
AMATEVR RADIO
SHORT WAVE
RECORDERS
GIMMICKS
GADGETS

Color a Go-Go

A kit version of the Thomas COLOR-GLO
Transistor “Artiste” ART-1 organ is now avail-
able from the Heath Company. The Color-Glo
feature makes it possible for anyone, regardless
of musical training or background, to play com-
plete songs with melody, harmony and bass

after only a few minutes of practice.

Thomas Color-Glo Transistor " Artiste” Organ Kit

The method is an ingenious, yet simple one.
Each white key on the upper keyboard lights
up with a letter to follow. By simply matching
the letters on the music with the letters on the

Rap1o-TV EXPERIMENTER
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keys. you play the melody. For harmony. there

are 3 red heys, 3 green keys, and 3 black keys

on the lower heyhoard. With your left hand, ““w a “ZH“ ﬂ“ s ﬂl‘

you press and hold the notes that match the 00U

background color in the Thomas Color-Glo -

music book (included with organ). To add nﬂlﬂ“s “l “ns P

the bass, foot pedals are marked with the same A, \él

colors as the harmony notes. You just press the S i %\K
G R

corresponding pedal, changing to different col- i i B 5
ors as you chenge with the left hand. The !

Color-Glo key lights may be turned off any-
nocket sell

time, leaving a beautiful spinet organ console.
Additional features include 10 rich organ
Really compact, this new nul
driver/screwdriver sel features 12

A%

o

voices (a big must in any organ); variable re-
peat percussion to add banjo, mandolin,
balalaika effects; 13-note heel and toe bass
pedals; 2 overtanging 37-note keyboards; 12"
speaker; 50-watt EIA peak music power ampli-

fier; 2 levels of .vibrato imer}sily; manual.bal- interchangeatile blades and an
ance control; veriable expression pedal: variable amber plastic {UL) handie. All are
bass pedal volume, and a handcrafted, hand- containgd in a shim, trim, see-thru  MO- 9975-5
rubbed walnut cabinet. The transistor plug-in plastic case which easily fits hip pocket. Bro at
tone generators, the heart of the organ, are basze permits case to be used as a tench stand

warranted for 5 years. All parts are genuine Ideal for assembly and service work
Thomas factory-fabricated components. Total
kit construction time is about 50 hours, and
requires no spzcial skills, tools or knowledge.
Designated maodel GD-325, the new organ is
priced at $349.95. A matching walnut bench
is available at 524.95. Full information is yours

by writing the Heath Company, Dept. RTVE, e / ' %
Benton Harbor, Michigan 49022. i iy / -
’ : 2 SLOTTED SCREWDR|VERS:
,#:‘

3167 mnd 97 32" tips

i i 2 PHILLIPS SCREWBRIVERS:
Tape Recorder Kit 41 aed H2 sives
The 1966 Model KG-415 Knight-Kit Tape G
Deck is offered by Allied Radio Corp., Chicago, EXTENSION BLADE:
in their “Superba” series. Easily assembled. Gt e Adds &7 remch 1o driviig blades

solid-state plLg-in modular circuitry provides
all the electronics needed for exceptional

4-track stereo and monophonic record and play- HANDLE:
back. Preassembled Viking tape transport is ; t-m_uul:mr Eutly
specially buiit to Knight-Kit specifications: ; s L I'I:"rﬂ:u"lj‘l'l;f:"

WRITE FOH GATAIDG LET

r —=

I _ !

i |

| XCELITE INC, 64 BANK ST, ORCHARD PARK, N.Y., 14127 |

I Send Catalog 162 with information on 99PS-50 |

I name I

: address I

| city state & zone |

Knight-Kit Model KG-415 Tape Deck Kit (S 4
AuGUST-SEPTEMBER, 1966 15
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Fill in coupon for a FREE One Year Subscrip-
tion to OLSON ELECTRONICS’ Fantastic Value
Packed Catalog—Unheard of LOW, LOW PRICES
on Brand Name Speakers, Changers, Tubes,
Tools, Stereo Amps, Tuners, CB, and other Val~
ves. Credit plan available.
NAME
ADDRESS
| CITY. ZONE___STATE

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

OLSON ELECTRONICS

INCORPORATED

479 8. Forge Street Akron, Ohio 44308

—

Vacuum
Tube
Equiva-
Jent

LOW NOISE

WORTH $24
O N-channel wi

750 MIL RECTIFIERS |2 TRANSISTORS

PIY _ Sale PIY Sale 00 for 5293
50 5¢ 1000 [J 45¢
100 7¢ 1200 [ ] 69¢} Supplied with
200 [] 9¢ 1400 [J 95¢{ SILICON PLANARS
400 [ 13¢ 1600 Bl,lo POWER, RF, IF *
600 [] 19¢ 1800 [11.35}41in/0 SWITCHING
800 [ 29%, no test \
SILICON POWER STUD RECTIFIERS
AM;S 25 Nsv _r;% PIY 100 PIV 200 PIV
[4 7¢ 12¢ ] 19¢
15 C] 15¢ 22¢ B 40¢ [0 65¢
35 0 39¢ 50¢ 0 75¢ 119
AMPS 400 PIV 600 PIV 800 PIV 1000 PIV
3 25¢ [J 35¢ O 4s¢ ] 69¢
15 90¢  []1.35 []1.59 [J1.79
35 190  [J 25 (J 275 [J 295
[] 10-WATT ZENER STUD cnouse 3.200V  70¢ ea.

1¢s1¢® SILICON CONTROLLED RECTIFIERS

7 16 25 7 6
PRV AMP amp amp PRV AmMP A!M

2s 300 49¢ 0 858250 01.291) 1.05 3 2.50
300 .45 0 69¢ (11.00 fl300 01.5a0 2,150 2.75
1000 .69 3 1.1901.50 8400 01.950 2.50 O 3.25
1300 ,75 5 1370200 f500 02590 3.50 0 3.80
20001.05 0 1.60.0°2.25 #600 O 2.950 3.75{1 4.50

TERMS: Add postage— OcaraLoc 1 Oc —Rated, 30 days
Po LY PAKS P.O. BOX 942 X
SO. LYNNFIELD, MASS.
16

. New Products

| Three 4-track hyperbolic heads direct tape
| monitoring, sound-on-sound and echo record-
ing; selector control with record and playback
operation indicated by six illuminated windows;
VU meters indicate record and playback sound
level; single knob tape motion control with
positive-action erase-protect pushbutton switch;
push-to-reset digital counter for quick indexing
of recorded selection; separate monitor-level
controls for precise balance between recorded
signal and source.

The Knight-Kit KG-415 with all parts,
assembled Viking transport, detailed assembly
instructions and 7” takeup reel is priced at
$249.95. Walnut Wood Base $19.95. Full in-
formation available from Allied Radio Corp.,
Dept. 20, 100 N. Western, Chicago, ill. 60680.

CB Test Gear

The new EICO Model 715 Transmatch is a
compact, portable, easy-to-use handy “labora-
tory” that quickly indicates the status of all the
vital RF characteristics of your equipment 1o
help you maintain optimum operation. It js
designed for both the professional and hobbyist
in ham & CB work, for field or shop.

EICO Model 715 Trans/Match Ham-CB Test Set

At the flip of a switch; the 715 gives you fast,
accurate reading/checking of: standing wave
ratio, true RF power, modulation distortion, and
relative field strength. Rugged, all solid-state,
self-powered, sensitive (with 100ua meter),
the 715 handsomely complements the EICO line
of ham and CB transceivers. Kit is $34.95,
wired is $44.95. Available from 2500 EICO
dealers coast-to-coast. Write for free catalog
to EICO Electronic Instrument Co., Inc.,
131-01 39th Avenue, Flushing, N. Y. 11352.

Rap10-TV EXPERIMENTER
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24-Hour Clock

While time has been measured by mechanical
clocks since 1363 when Henry DeVick invented
the earliest self-contained counterpart of the
modern clock, reading of dial-faces has made
for “loose time-telling.” The majority of per-
sons, in every ags group, have been telling time
all their lives, habitually saying, “It's about a
quarter to 10" cr “It’s a little after 11.” This
new fast air-age now makes time-telling accu-
racy a required habit free of “clock guessing.”
Tymeter’s “Time-at-a-Glance” 24-hour electric
numeral clock gives the time automatically and
without need for “confusing hands.” This direct
read-out clock is destined to save countless lost
minutes in the lives of all clock users. Great
for hams, commercial operators and SWL'’s who
must maintain azcurate time logs. Photos shows
the Jefferson 24H-%4 Tymeter Clock, walnut or
ebony, which sells for $15.00. For more in-
formation on other models write to Numechron
Co., Pennwood, Dept. RTV, 7249 Franstown
Avenue, Pitisburgh, Pa. 15208.

Tymeter ''Time-at-a-Glance” 24-hour Clock
Loudspeaker Line-Up

Just a glance at the Wolverine loudspeaker
line by Electro-Voice shows that loudspeakers
have come a long way since the early days of
high fidelity. The slim, sturdy die-cast frames,
finished in mmisty green metallic, are good ex-
amples of progress that has been made in the
art. Two eight-inch speakers, the LS8 and
LTS8: two twelve-inch speakers, the LS12A and
LT12: and the fifteen-inch LS15 make up the

Electrovaice's Wolverine Loudspeaker line

AUGUST-SEPTEMBER, 1966

oun copy s
The do-it-yourselfer’s
newest catalog

Here’s your new catalog of quality =lectronic
kits and assembled equipment . . . your shop-
ping guide for TV set kits, transistor radios,
voltmeters, scopes, tube testers, ham gear, PA
systems, and a host of other carefully engineered
products. Every item in the Conar catalog is
backed by a no-loopholes, money-back guar-
antee. It's not the biggest catalog, but orce
you shop its pages you'll agree it's emong the
best. For years of pleasurable perfcrmance, for
fun and pride in assembly, mail the coupon.
Discover why Conar, a division of Netional Radio
Institute, is just about the fastest growing
name in the kit
and equipment C@H\] éaé R
husiness.

A T VIALL NOW ! i I I

CONAR HEsC
3939 Wisconsin Avenue, Washington, D.C. 20016

Pleaso send me your new catalog.

Name

Addr
. City. State. Z-code— l
A TR N O N R 2 ) 9 I
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NEW! scr capacimive DiscHARse
FURY X KI

ELECTRONIC AUTE IGNITION SYSTEM

:1’_._\&'
S | Kit or Assembled!
SATISFACTION

i GUARANTEED!
You've read all the ads - Heard
all the claims - Now buy the

\ i )
WMICRO KITS INC

VERY BEST. FURY XII costs a
little more but we ADD QUALITY
rather than CUT COST !11!1
FURY XI1 Kit......onuu. $ 39.95
FURY XI|1 Assembled...., $ 59.95
MICRO-KITS, INC.

1900 Crest Drive, Eugene, Ore.

i I
1 I
b0 1 ENCLOSE $39.95 for kit. I
: D1 enc.osc $59.95 4asssLo :
1 I

OPERATE A
FIX-IT SHOP!

LEARNIN

EARN BIG MONEY
Service household appliances, rewind motors,
sharpen mowers, saws, do house wiring, etc.

EVERY NEIGHBOR

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

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

CHRISTY TRADES SCHOOL
3214 W. Lawrence Ave,, Dept. A-1111, Chicago, 60625
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New Products

component-quality Wolverine line. The three
speakers prefixed LS are Radax coaxial types.
In these units two cones divide the sound; one
for maximum bass reproduction and a second,
smaller cone for efficient high-frequency per-
formance. The Wolverine LT12 uses a Radax
coaxial cone with the addition of E-V’s exclu-
sive Sonophase VHF driver to ensure reproduc-
tion of the all-important treble range. The LTS8
uses a long-throw eight-inch woofer cone for
extended low-frequency response while the
Radax coaxial section imparts realism in the
mid-frequency areas. Lifelike reproduction of
the highest musical overtones is deljvered by a
dynamic very-high-frequency driver. Three
separate radiating elements in the LTS have
been blended to produce a cohesive wide-range
character difficult to achieve in a loudspeaker
only eight inches in diameter.

The striking aspect of the five loudspeakers
in the Wolverine line is the styling of the speak-
er frames, or “baskets,” an important considera-
tion for those who plan to use an existing closet
Or storage area as an enclosure. Speakers of
the past were apparently never intended to be
seen, or so their ugly frames would indicate.
Many do-it-yourself builders, interested in
quality sound in rather limited space, have
found that the installation of these units, attrac-
tive to the eye as well as to the ear, offers the
ideal solution to the enclosure problem. The
nationally advertised prices of Wolverine speak-
ers range from $20.00 for the LS8 to $36.00
for the three-way LTI2. Want more poop?
Write to Electro-Voice, Inc., Dept. RTV,
Buchanan, Michigan 49107,

Power Packing Transceiver

Maximum transmitter power has been com-
pactly packaged in a new 80, 40, 20, 15 and
10 meter transceiver, the SR-2000 made by
The Hallicrafters Co. Transmitter power input
is 2000 watts P.E.P. on SSB and 1000 watts on
CW. With all this power, the SR-2000 meas-
ures only 7%5” H x 16%4” W x 15" D—just a
hair more than one cubic foot. The transmit
section has two 8122 output tubes. It also has
a variable pi network. Carrier and unwanted
sideband suppression is rated at 50 db, and dis-
tortion products are 30 db. The audio output

Hallicrafters Model SR-2000 Amateur Transceiver

Rap10-TV EXPERIMENTER
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is measured at 500 to 2600 cps at 6 db. Cooling
of the section is handled by an efficient two-
speed air blower.

Sensitivity of the receive section is less than
1 microvolt for a 20 db signal-to-noise ratio.
The audio outpu: for driving a speaker is 2
watts, and overall gain is 1 microvolt for
15 watt output. Receiver first IF is 6.0-6.5 mHz.
and the second IF is 1650 kHz.

A special feattre which equips the SR-2000
for round-table net or CW operation is
Hallicrafters’ exclusive Receiver Incremental
Control. This feature makes it possible to ad-
just the receiver = 2 kHz independent of the
transmitter. There are a number of other fea-
tures of interest to amateurs. The tuning dial
is calibrated to 1 kHz. The linear gear drive
has less than 1 kHz readout. 1F noise blanking
is adjustable. Built-in features also include
VOX plus break-in CW and PTT. CW side-
tone is also built-in. Provision is made for a
VFO/DX adapter. The SR-2000 has a 2.1 kHz
crystal lattice filter, and 100 kHz crystal
calibrator, and the VFO tuning range is 500
kHz. Front panzl controls include: band selec-
tor; tuning; final tuning; final loading; RF level;
microphone gain; AF gain; calibration adjust-
ment; operation condition, Off/Standby/MOX/
VOX; and operation mode, CW/Tune/USB/
LSB.

The amateur net price of the SR-2000,
including all built-in features and all crystals
for 28.0 to 30.0 mHz, is $995.00. A com-
panion P-2000AC power supply/speaker for
either 115/230 volt AC operation has an ama-
teur net price of $395.00. The power supply
has a built-in speaker, all meters for final plate
current and voltage, and hi-lo power switch.
Additional engineering data on the SR-2000 and
companion P-Z000AC power supply may be
obtained by writing The Hallicrafters Co., Dept.
RTV, 5th and Kostner Avenues, Chicago,
1llinois 60624.

Stereo Amp

e o
pel Py e i

S

Lafayette LRE-80 Solid-State Stereo Amplifier

Lafayette Fadio introduced its new model
LRE-80 solid-state stereo amplifier. A 29-semi-
conductor circuit features instant operation,
without hum; noise or microphonics; with pow-
er to drive any stereo speaker to its full
capacity; and with special electronic short-cir-
cuit protection. Controls and inputs include:
Bass, treble, dual volume, S5-position mode,
5-position input, 4-position output including
power/off, speaker phase and headphone switch,

AvUGUST-SEPTEMBER, 1966

World’s “BEST BUYS”
in GOV'T. SURPLUS

Electronic Equipment

FULL OF TOP QUALITY ITEMS—

Transmitters, Receivers, Power Supplies, Inverte
Microphones,

rs,

Filters. Meters, Cable, Keyers, Phones,

antennas, Chokes, Dynamotors, Blowers, Switches, Test

Equipment, Headsets, Amplifiers, Converters
Boxes, Indicators, Handsets, etc.,
or coin)
order. Address Dept. 31

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

Control
etc, SEND 25¢ (stamps
for CATALOG and receive 50¢ CREDIT on your

The revolutionary new home tube tester that's
fast, easy and accurate. Tests all radio and TV
tube filaments, picture tubes, appliances, lamps,
heaters, fans, etc. Full price including batteries,
$2.49 plus 25c for postage and
handling. Complete instructions
included. Fully guaranteed.

Send certified
cheque or
money order to

Hughie Enterprises, 363 Dieppe Street, Dept.RE-2
L London, Ontario, Canada

7 )
TEST ALL RADIO and TV TUBES!

_J

TAPE THIS AD TO THE BACK OF YOUR TV SET

“""ALL TV-RADIO
RECEIVING TU BES s 1

All Brand New, all at a flat discount price of only

No exceptions all tubes . e
$1, regardless of hst price, 7
Virtually all types avat able,
including the new color tubes.

o All Tubes 1st QUALITY

e All Sold on Written
24-MONTH WARRANTY

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

50¢ postage and handling for your entire order.

UNIVERSAL TUBE CO.

Crame Park, MY, 11417

Order replacements for your defective tubes @ a flat $1.00 each, plus
Address Dept. RTE-798

FRANCHISE OPPORTUNITY; Universal Tube Co.
you up in
Tube Distributor. with an exclusive territory, selling to anpli
ance dealers and/or servicemen. For full details write imme

diately to Franchise Manager, address above.

can sel

your own highly-profitable business as an Electron

T

_ALL BAND TRAP ANTENN/

Reception Stronger. Complete Weatherproof.
separate with
80-40-20-15-10 meter bands, Complete 102 ft. §17.95, 40-20-15-10 meter bunds,
ft. (beat for world-wide nhort wave reception) $16.95, Send anly $3.00 (cash, ¢
mo) and pay postman balunce COD plus postage on wrrival or send full price for po:
raid delivery. Complete inatructions includes
Midway Antenna . Dept. ARE-8 .

www.americanradiohistorv.com

e

Reduces Interference and For ALL Amateur Trang-
Neiseon All Makes Short Wave mitters. Guaranteed for 1000
Receivers. Makes World-Wide watts Power. tight, Neat,

08 e, 72 onm fesdling, Sealsd resonant traps. For novice and all class radio
st Elimi fili bettor performance guarantesd.

54
or
at-

Kearney, Nebraska
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TRANSISTORIZED CONVERTER

KITS $5.00 EACH

fire, high band 100-200 mc, low band 26-60 mc.
1 mc tuning on car radio. Full instructions.

ANY KIT $5.00 pp. WIRED %15.00 pp.
MESHNA 198 ALLERTON LYNMN, MASS, 01904

LEARN ::ien: AT HOME
Engineering

Fix TV, design automation systems, leam transistors, complete
electronics. College level liome Study courses taught 80 you can
understand them. Earn mere in the highly paid electronics in-
dustry. Computers, Missiles, theory and bractical. Kits furnished.
Over 30,000 graduates now employed. Hesident classes at our
Chicago campus if desired. Founded 1934. Catalog.

AMERICAN INSTITUTE OF ENGINEERING & TECHNOLOGY

1139E West Fullerton Parkway Chicago, Ilinois 60614

Three kits available. Marine 2-3 mc, police &

5 LIGHT SENSITIVE CELLS

for: ELECTRIC EYES, DOOR OPENERS Just
and SWITCHING DEVICES

.
These light sensitive cells are the same type cells
used in computers and satellites 1o transmit light
energy nto electrical energy Have fun construct-
ing your own electrical circuits. Limited time offer.

SOLAR SYSTEMS INCORPORATED

8241 N. Kimball Avenus
Skokie, Illinoss

ORDER STOCK
No_55-1000

mo.)
Postman 87.95 COD &osmge or send $9.95
or P.P, delivery. mplete Basic Kit as
shown. Free Broadcast Coi]l and Plastic Case
ow ! Available onl from

1f  you order n y
Midway Radio, Dept. BRE 8, Kearney, Nebr.

THOSE FABULOUS
FUEL CELLS

Theory-minded men will appreciate this up-to-date
feature in the July/August issue of ELEMENTARY
ELECTRONICS which is presently at your newsstand.
It's all about electrolysis in reverse . . . the latest
in space-age power !

"HAVE BRAINS, WILL TRAVEL, —Electronic com-
puters will make the split-second decisions for high
speed passenger trains at Canada’s 1967 World's
Fair. Use the coupon to subscribe.

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

Begin m§ subscription to ELEMEN-
TARY ELECTRONICS with the Sept./
Oct. issue. | am enclosing [] $4.00
for 1yr.;[]$7.00 for 2 yrs. (Foreign:
add 75¢ a yr.)

RTV798

Name
(please print)
Address__
City.
State PR Zip.
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New Products

rocker switches for: low filter; high filter; loud-
ness; tape monitor; stereo headphone jack (for
tape head or phono input); plus stereo inputs
for tuner, tape recorder, plus aux. 1 and 2. Two
AC convenience outlets, 1 switched. The LRE-
80 specs are—Power Output: 80-watts THF
(40-watts each channel). Response: = 1db,
22-24000 Hz. Input sensitivity for rated output,
phono magnetic 2.5 mv, tape head 2 mv, high
level aux. 0.25 V. Harmonic distortion; less
than 1%. Headphone jack impedance 8 ohms.
Extruded aluminum gold finish panel. With
metal case. Size: 13146 W x 4% H x 10V D.
For 110-120 volts, 60 cycles AC. Price is
$119.95. For more information write to
Lafayette Radio Electronic Corporation, Dept.
KCP, 111 Jericho Turnpike, Syosset, N. Y.
11791.

Q-Muttiplier

A new Q-Multiplier that can be used with
any communications receiver having an IF fre-
quency between 450-460 kHz, is now added
to the many kits made available to communica-
tions hobbyists by the Heath Company. With
this electronic filter, the receiver 1F selectivity
is greatly increased (effective “Q” of 4000). It
can be used to produce a sharply-peaked IF
curve for CW reception, a broad peaked IF
for phone operation or a deep rejection notch
to eliminate a closely-interfering heterodyne.

w2 oy -
coan oy
{3 @ S L
bt J“;)m ~ @ 0 '
s o

Heathkit Model GR-64 Shortwave Receiver Kit

Both peak and notch positions are tuneable to
any point on the receiver’s IF bandpass. In
addition, the unit may be used with a receiver
that already has an IF filter to obtain two
simultaneous functions. For example, the IF
filter could be set to peak the desired signal,
and the Q-Multiplier used to null an adjacent
signal. Designated model GD-125, the new
Q-Multiplier comes complete with a built-in
power supply for 117 VAC operation, con-
necting IF cable, plug and socket for attachment
to the receiver, and a handsomely styled char-
coal cabinet and gray front panel that matches
the Heathkit GR-64 Shortwave receiver. The
GD-125 assembles easily in around 8 hours,
and sells for $14.95. For full details, write
Heath Company, Dept. RTV, Benton Harbor,
Michigan 49022. n

RAD10-TV EXPERIMENTER
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BOOKMARK

BY BOOKWORM

[0 pavid Sarnoff. The life story of the
guiding genius of the Radio Corporation of
America is one of achievement against tre-
mendous odds. Few men in our times have
started from the bottom of the pile and risen
so fast to the top in their chosen fields.

There is human drama in his personal story,
in his progress from a ghetto hamlet in Russia

through New York's steaming slums; from office ]}l'l] ]] 'l‘],[ ]'_' q ‘ \{

boy at fifteen to the presidency of one of the 4 i 9 j

nation’s major co-porations before he was forty, 10T O 1 =

to leadership in the communications and elec- ])]{l-( ISI()N ])]-( l\]]]-
dUJ AR FAVDPY Fl

tronics industry and great responsibilities as ad-

visor to five Presidents and to leaders of the 1nyenm [ T 4
RESISTANCE BOX
There is drama, too, in his professional life, ]
from the momen: when the twenty-one-year-old }\N l] S‘l\\,lz \{ ()\[]] \f
wireless operator sat for three days and three . [} P d ] .‘ 4
nights at the Wanamaker department store ra-
dio station in New York, with all other radio Designed so that the
stations silenced by President Taft so that he electronic experimenter can

could receive the names of survivors in the t ) f ist
Titanic disaster. For the first time the name of | 9€ any value ot resis ance

David Sarnoff, already known among his col- at 1% accuracy. Made of
leagues for his skills as a wireless telegraph precision components,
operator, was heard across the nation. features fast fingertip
switching from any resistance,
value from 1 ohm to 1,111,111
ohms within seconds. Add

or subtract as little as 1 ohm
with 1% accuracy. Put it
together in less than 2 hours.

—— — o — - — = s [l e e\ -

SCIENCE & MECHANICS KIT DIVISION RTv 738
505 Park Ave./New York/10022

Hard cover
Please send me the Decade Resistance Box 3 \¥

322 BagEs in kit form (] $24.95 =
$6.95  tully assembled [] $29.95 k
if | am not completely satisfied, | will return B
And there is sharp drama of pusiness conflict, 't'h:l::'::r"cl‘ngsd:;:i::‘: a complete refund of ¥ 4
of struggles within and between companies, | .4d10% for Canadian & Foreign orders. Ay

highlighted by monumental legal battles and New York City residents add 5% for NYC sales tax. i

decisions that hazarded tens of millions of dol-

lars on one man’s refusal to give up his vision. | NAME
Vision has, in fact, been Sarnoff’s unique (please print)

contribution. In a technical and scientific en- | ADDRESS

vironment, his strength has lain in discerning

the long-range potentials of electronic research, | CITY. STATE______ZIP
then throwing his faith and energies behind | [ Check or money order enclosed; ship post-paid
their development. Over and over again, he | [JEnclosed $3.00 deposit. Ship bal €.0.0., plus
pitted that faith not only against skeptics in the postage & C.0.D. charges.
AUGUST-SEPTEMBER, 1966 21
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BOATING JOURNAL
Craft Print Division/505 Park Avenue/New York, N. Y./10022

Enclosed is $3.00. Please send me Craft Print #188, Star-Lite.
| understand that if | am not completely satisfied, | may return
the Craft Print within 10 days for a complete refund. (Allow 3-4
weeks for 4th class delivery. 1st class, add 50¢.) Add 10% for

Canadian & foreign orders. N.Y.C. residents, add 5% for

sales tax.

Name . e,
(PLEASE PRINT)

Address ...

City.........o State........... Zip..ooooa.

HANDY ?

Then build Star-Lite

Here's an ambitious but re-
warding undertaking for those
with the time and inclination.
Star-Lite has an overall length
of 27% ft. and accommodates
4 persons in 6 ft., 4 in. bunks
with enough space for private
“head” and working galley.
You can build this beauty from
Boating Journal Craft Print
#188. Interior space and ac-
commodations are close to
those found in the usual 34 ft.
sailer because of the short for-
ward overhang. Star-lite is
primarily a sailing ship, there-
fore you'll need only a smali
auxiliary engine—not to ex-
ceed 100 cu. in. displacement.
Every detail is explained in
Craft Print #188.

RTV 798

WHAT MAKES

RADIO-TV EXPERIMENTER
SUCH FASCINATING
READING?

I'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 a
subscription and see!

RADIO-TV EXPERIMENTER

505 Park Avenue / New York, N. Y. / 10022
I'm convinced that RADIO-TV EXPERIMENTER is for me.
Begin my subscription immediately. I am enclosing O $4.00

RTV-798

| !
( |
I for 1 yr.; [J $7.00 for 2 yrs.; O $10.00 for 3 yrs. [J Bill I
I me. (OQutside USA and Canada, add 76¢ a yr.) I
I Name. I
| (please print) I
' Address I
!- City - State, Zip, :
22

Bookmark

industry but at times among associates in his
own company.

Mr. Sarnoff’s impact on our times has ex-
tended far beyond his professional domain. He
has been active and influential in performing
notable services for his country.

The story of David Sarnoff's rise from a

simple background to become an authentic son
of the twentieth century is an American saga in
the best sense of that term. Told with skill and
sympathetic understanding by Eugene Lyons
(Senior Editor, staff of Reader’s Digest), this
narrative of an extraordinary career is one of
compelling human interest.
[J [ Chit-Chat on Computers. Here is a book
to take the mystery out of computer language
and operation, a book that really and truly
explains (among many things) output and in-
put, gates and bits, flip-flops and negaters, bin-
ary addition and heuristic trial and error—
terms that have frequently been a puzzle to
every layman. It is entitled Electronic Brains
and authored by Rolf Loberg and Theo Lutz.

“EIECTRONC
 BRAINS

e o e Hard cover
¢ R 1T7 “mam 221 pages
$4.95

Specially aimed at the non-mathematically
minded, this book is written in a conversational
style, supplemented by amusing drawings. To-
gether these make crystal clear to the untutored
reader how machines and punch cards and tapes
are used to sort out and analyze all types of in-
formation, convert them into electronic im-
pulses, which can then be stored in memory
units to form the framework for analysis of new
information, etc.

Chapter by chapter the reader is carried along
on words of wit, entertainment and brilliant
analogies, utilizing, for instance, games such as
“What’s My Line” and the Marienbad match
game. The authors indelibly impress program-
ming on your mind, for example, by comparing
it to Swiss music boxes. The authors draw the
reader, young or old, so shrewdly into the
fascinating world of computers that it becomes
sheer joy to get absorbed in this subject that
for so long has been considered strictly taboo,
almost impenetrable to the uninitiated.

A reading of this book will enable you to use
basic knowledge as a springboard to more ad-

Rap1o-TV EXPERIMENTER
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vanced technical studies. Pick up your copy at
a local bookstore or write to Sterling Publish-
ing Co., Inc., Dept. RT, 419 Park Avenue So.,
New York, N. Y. 10016.

[ [0 sWL's Silent Partner. There's little more
that anyone can say about the 1966 World Ra-
dio TV Handbook that has not been said about
the nineteen previous editions. This 304-page
handbook is the only up-to-the-minute guide to
all broadcasting radio and TV stations through-
out the entire world. It's pretty doubtful that
any SWL should be without a copy of the new
edition at his elbow. The 1966 WRH lists fre-

t

' 1966
© WORLD

;- RADIO
- Ty

© BANDBOOR 1

bl ":““\.: L

Soft cover
304 pages
$4.95

: . B
2 b a0 s £ Sooeattroonait,
% Towon Sox iR e e s e 000 @08 4

quencies, callsigns, programs, addresses, power,
ID signals, personnel, etc. of thousands of
broadcasters—country by country. You can
add to this a lot of useful tables on time con-
version, satellites, DX clubs, postage rates, elc.
With its fine print and jam-packed pages, it will
take days to read. The 1966 World Radio TV
Handbook is sold mail order from Gilfer As-
sociates, P.O. Eox 219, Park Ridge, N. J. 07656
—who, incidentally, carry a variety of other
goodies for SWL's.

““He can't answer right now, Bert,
he just finished soldering himself
inside of his new antenna!”

S I i,

AUGUST-SEPTEMEER, 1966

Do you know which national con-
test you can enter to

— $5000 scholarship?
A Plymouth Barracuda?
A trip abroad?

| Find out all about this exciting

contest, and more, in “Contests
You Can Enter in '66."7 It's all in

the .

NEW 1966
Mid-Year
Edition

1 at your
newsstand —
$1.00

+ New kit builts * Ready-to-run cars *
+ new sets * all featured and impar-
tially rated in test reports compiled
by Consumers' Research. 96 pages,
featuring articles i.e. “Layouts Where
Space Is A Problem;"’ “Ready-To-
Run, Kit Or Scratch-Built;” ““Know
Your Motoss;” “Painting & Decorat-
ing " A great magazine for youths of
all ages. At your newsstand or use the
coupon. ]

-3

- [ ="\

(i)
by S
_/ EILe
MODEL RACING BUYERS' GUIDE
505 Park Avenue/New York, N.Y. 10022 RTV 798

Enclosed is $1.25 (includes postage & handling). Rush
me my copy of MODEL RACING BUYERS' GUIDE.
Nama —

(please ;r.lnt)
Addres - — —

City. State. Zin.

[\
[J53
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ASK ME ANOTHER
RADIO-TV EXPERIMENTER
505 PARK AVENVE
NEW YORK, N.Y, 10022

-

g

Commercial QSL's

How can I ger QSL from commercial code
stations which broadcast CQ, CQ, CQ? Please
help.

—R. R, Bristol, Conn.

According to the law, no one is supposed to
reveal the content of any radio transmission
except to the addressee, or even that a transmis-
sion took place from any but an amateur or
broadcasting station. While CQ is a general
call, in this case it is a call addressed to other
stations in a network (not to listeners-in). Since
it is not illegal to make known that such a
transmission ever existed, dont expect an
acknowledgement (QSL). Sorry I can’t help
you.

S-Meter for TV

How can I connect “S” meters to my TV set
for both audio and video?
—M. G., Chicago, Il
The first diagram shows an 0-1-ma DC milli-
ammeter connected between the cathode of an
AGC-controlled sound-IF-amplifier tube and
the cathode of the AF-power-amplifier tube.
The RF choke (RFC) may be required to avoid

VIDEO
IF AMP

VIDEO OR ‘F

AF POWER

upsetting the IF circuit. To measure the rela-
tive strength of the sound-channel signal, con-
nect a 0-50 DC microammeter in series with the
grid-return resistor of the sound-IF ampli-
fier/limiter as shown. Potentiometer R2 is a
meter shunt which should be adjusted so that
the meter won’t indicate off scale. Beware. If
your TV set is one of the power-transformerless
wonders, these simple circuits might not be
suitable.

Definitions

What are AM, FM, HF, VHF and UHF and
what are their applications?
—A. S. S., Karachi, Pakistan
AM is amplitude modulation of a radio-fre-
quency carrier for broadcasting and communi-
cations. FM is frequency modulation of a
radio-frequency carrier for high fidelity broad-
casting, land mobile and marine (in the VHF
band) communications. HF means high fre-
quency, the 3- to 30-mc portion of the radio
spectrum. VHF means very-high frequency,
the 30- to 300-mc portion, and UHF means
ultrahigh frequency, the 300-3000 mc portion
of the radio spectrum. The HF bands are used
for long-range communication, except in the
27-mc citizens band in the U. S. The VHF
bands are used for television and FM broad-
casting and air, marine and land-mobile radio
communication. The UHF bands are used for
television broadcasting, land-mobile communi-
cation, telemetry transmission, radar and point-
to-point (microwave) communication.

TV-leadin Sky Wire

How can I use my TV antenna for AM and
FM radio reception?
—H. J., Pocatello, ldaho
Use a three-position, double-pole wafer switch
and connect the roof-top antenna twin lead to
the switch rotors and leads to the TV set and
AM-FM tuner as shown in the diagram. For
FM and TV, the antenna is used as a horizontal-

e TO TV ANTENNA 0
j TV SET

TWIN LEAD

TWIN LEAD

T0
AM TUNER
—

DP3T SWITCH

Rap10-TV EXPERIMENTER
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ly-polarized directional antenna as normally
intended. For AM, the antenna assembly and
the twin-lead form a capacitance-top, vertical
antenna.

Buying Hi-Fi
Components
Confuse You?

Ham Radio Log

Why don't you publish the frequencies and

call letters of ham stations?
—C. B., Seattle, Wash.

Since there arz more than 250,000 ham , ” R
licenses, it would require a very large book. It's no wonder with so many to choosehfrom. Just which do
Ham call books are available at many radio you buy—which is really best for your home.
parts stores. Hams are not assigned specific | If this is your problem, or if you just enjoy keeping up-to-
frequencies. They may operate on any fre- date on the newest components available, the new Mid-
quency within bands covered by their particular Year 1966 edition of HI-FI BUYERS' GUIDE will be a most
Abes ofd TS valuable companion. [t's at your newsstand.

You'll find a thorough and detailed section devoted to test
reports on high fidelity integrated stereo amplifiers (pre-

WI1AW Code Practice amps and power amps on one chassis—both stereo solid
state and vacuum tube models), high fidelity stereo phono
Who broadcasts code practice? cartridges and high fidelity stereo headphones. There are

_R. K., Morton Grove, Ill. | 96 highly informative pages which will aid you in making

WIAW, operated by the American Radio your next high fidelity purchase an easy and funfilled task.

];Slgyp.K%‘;‘;‘tr':}réﬂ;ﬁ"tsT}f:iiatig;ac;;iat:; HIFI BUYERS' GUIDE/S05 Park Avenue/New York, N.Y./10022

on 1820 kc (I60-meter band), 3555 and | pjease send me my copy of HI-FI BUYERS' GUIDE. Enclosed is
3945 kc (80-meter band), 7080 and 7255 kc | $1.50 which includes postage & handling.

(40-meter band), 14,100 and 14,280 kc (20- | name

meter band), 21,075 and 21,330 kc (15-meter (PLEASE PRINT)
band), and on 23,080 and 29,000 Ko (10-meter | AdAress ....oeeviririumnuieniennuineannnnene e
band). The schedules are published in the | city.................oeeee State.....oeenee Zipeeerennns

magazine QST.
if you’ve ever had a

There’s Still Hope hanke'ing ”to.dol”
Where can I buy unusual parts for obsolete don’t dare miss
communications equipment? 1001 How_To IDEAS

—L.C., Bronx, N. Y.

Try Spera Electronics, 3220 37th Ave., Long

Island City, N. Y. 11101. Spera carries a large

inventory of new, used and surplus parts and

equipment, much of it listed in their free cata-
log. Just drop them a line.

There’s sure to be a feature
on whatever ‘how-to”” sub-
ject that might be of interest
to you. That's how really
complete this issue of 1001
HOW-TO IDEAS is. Ways and
shortcuts for the Handyman,
for the Homemaker; on Gar-
dening; on projects for chil-
dren; on maintenance; on

WHAT TO KEEP?

[ have a very old Columbia-Kolster electric
phonograph which was considered to be one of

the best sounding instruments when it was new. = cars—even slot cars; on
It plays only 78-rpm records. How can I | camping, fishing and hunting; on photography;
modernize it? on radio and TV. And more! As a matter of fact,

—L. G., San Francisco, Calif. | you’ll find more how-to ideas than you can shake
Replace the turntable, motor and pickup with | 2 hammer at.
modern ones or a record changer. You will also Available at your newsstand or write for your copy.
need a preamplifier (G.E. A1-203 or UPX- | == - - = — = —— = T T s
300B etcp) if ;'ou use( a magnetic pickup car- OIEE) [HOWHID T2 GRR7AL:
L : g p 505 Park Avenue/New York, N. Y./10022
tridge and want to use the old amplifier. How-
i8 i i B R | am enclosing $1.00 (includes postage and handling).
ever, the amplifier, which was magnificent in its | 130 SICEHTE my copy of 1001 HOW-TO IDEAS.
day, is nct capable of what is considered hi-fi
today. The speaker too was tremendous. But, Name
replace both the speaker and the amplifier with
one that will accommodate the new pickup | Address
without an extzrnal pre-amplifier. B city__ State Zip

(please print)
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The new & improved
supersensitive

S& M

photo-meter |0t

L i

now better than ever!

Every photographer knows that the high quality of his
photos depends on the accuracy of his equipment. Here is
a precision instrument that meets the highest standards of
any meter availablee MODERN PHOTOGRAPHY says,
“This is certainly one of the most unusual, most versatile
and most sensitive exposure meters at any price today.”
U. S. CAMERA wrote “It is as sensitive as anything on the
market. It's so adaptable—those 4 separate ranges of sensi-
tivity have the effect of spreading the meter’s scale.”
Now, this S & M is better than ever! A new design feature,
the use of plug and jack connections for probes, makes in-
terchangeability of probes possible. Users of this most out-
standing Light Meter can now easily find out what sensi-
tivity values of probes are best suited for their specific
applications. A new plastic cap protects the probe and per-
mits diffused light to be read with the cap on (the probe
is normally used to take readings with the cap removed).
Another improvement is the battery test circuit, which in-
dicates instantly the condition of the mercury cell that pow-
ers the unit.

This Photo Meter is utilized extensively in Photo Labs,
Physics and Research Labs, Hospitals, High Schools, Uni-
versities and many industries. It is successfully used with
movie or still cameras, microscopes and telescopes. For
Photomicrography it is a MUST! It can even be set up for
use as a densitometer.

The S & M Supersensitive Photo Meter uses the newest
Clairex Corp. CL-505L Cadmium Sulfide Light Cell to

26

B g

measure light levels from twilight to bright sunlight at ASA
speeds of 3 to 25,000. A new %” high eased type probe
is now available as an accessory. The Computer gives F
stops from .7 to 90; lists exposure time from 1/15,000 sec.
to 8 hours; 4 range selection; EV-EVS-LV settings; weighs
only 10 ounces.

And yet—this all-inclusive kit can be assembled with a
soldering iron and screw driver in less than 2 hours. Step-
by-step instructions make it easy. If you prefer, order your
S & M Supersensitive Photo Meter fully assembled and
factory tested. Complete with attractive carrying case and
computer.

$29.95 $34.95 $2.00 Aol $1.00
No. 101—In No. 102—fully No. 103

it F i bled wi rryin Easel
c;t:lt'ryig;mca‘:gh :saiiﬂnge ca‘:e“h ::::se ongly Probe $6'50

SCIENCE & MECHANICS—KIT DIVISION/505 Park Avenue/New York,
N. Y. 10022 RTV-798
Enclosed is $........ Please send me the new S&M Supersensitive Fhoto
Meter. I understand that if I am not completely satisfied, I may return the
meter within 10 days for a complete refund.

No. 10I—in kit form No. 103 Easel Probe
[0 $29.95 with canrying case [J $2.00 carrying case only [J $8.50

No. 102-fully bled Additional C
O $34.95 with carrying case (J $1.00
Add 10% for Canadian and foreign order. New York City residents add
5% for N.Y.C. sales tax.

Name
(PLEASE PRINT)
Address
City. State Zip Code.

Rap10-TV EXPERIMENTER
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ELIMINATOR

B When you stop to think about it, a VIVM
is a pretty reliable instrument. In fact, about
the only periodic maintenance required 1s
replacement of the ohmmeter dry cell or
cells. This operation, though simple, is trou-
blesome. And, when the need arises. it must
be handled immediately to prevent damage
to the VTVM due to electrolyte leakage. The
dry-cell eliminator described here will put an
end to this annoying task.,

A common dry cell, the kind usually found
in a VIVM. is a low-impedance power
source; that is, it provides a constant voltage
under varying load conditions. Any device
used to replace a dry cell must have the
same output characteristics. This, then, is the
first requirement for our dry-cell eliminator.
Other requirements include simplicity and
compactness,

What Is 1t? The battery eliminator is a
transistorized voltage regulator powered by a

BY DONALD E. BOWEN

You say your VTVM's ohmmeter won't read
full scale? You're worn out replacing weak
dry cells? Do you worry about cells leaking
electrolyte? Get rid of your biggest VIVM
problem—simply build a dry-cell eliminator!

wWwWw . americanradiohistorv.com
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DRY CELL

low-voltage winding on the VIVM power
transformer. When properly constructed, it
occupies no more space than the dry cell it
replaces. It requires additional power only
during the time required to take a resistance
reading.  Although the unit described here
replaces the 1.5-volt cell used in most
VTVM’s, the principle of operation can be
applied to meters requiring higher voltages.

How It Works. The added winding on the
power transformer (Fig. 1.) supplies approx-
imately 3 volts for the circuit. Diode D1
rectifies the supply voltage. The resulting DC
voltage, filtered by CI, supplies the collector
of Q1, as well as the reference circuit (R1,
D2, D3, D4). R1 limits the current through
D2, D3 and D4 to approximately 30 milli-
amperes. D2 and D3 are forward-biased
silicon diodes. The nominal forward voltage
drop across silicon diodes is 0.7 volt per
diode, and is relatively constant over a wide
current range. Thus, the drop across two
diodes in series is approximately 1.4 volts,
which is the nominal output of a dry cell.

Diode D4 is a germanium diode with
a drop of about 0.2 volt. This compensates
for the base-to-emitter drop in Q1. The con-
stant 1.6 volts across the diodes is the base
voltage for Q1, an emitter follower. Although
the voltage gain of QI is approximately
unity, there is a nominal base-to-emitter drop
of approximately 0.2 volt; thus the output
voltage across R2 (and across an external
load) is approximately 1.4 volts. Within the
limitations of rectifier and filter circuit, the
output is relatively constant with a varying
load.

Transformer Winding. Power for the
dry-cell eliminator is supplied by a winding
added to the VTVM power transformer. The
nominal DC voltage required is 1.4 volts.
Allowing for a drop of 0.2 volt across tran-
sistor Q1 (this is the base-to-emitter drop for
a germanium transistor), and an additional
0.7-volt drop across rectifier D1 (this is the
drop across a silicon diode), the transformer
must supply not less than 2.3-volts rms. But
this value does not allow for line-voltage
variations from the design center. Consider-
ing a =10% line-voltage variation, the mini-
mum requirement becomes 2.4 + 0.24, or
2.64 volts. 1n practice, the new winding on
the transformer should supply more than 3-
volts rms—as measured with an AC volt-

-14vDC
+20%:0

vivm  (B)3wac (8)-32vDC a1
e s

*
”| ADDED WINDING*

u7 3| o
VAc SUPPLY
PRI.
1 € : 500MF]+
FiLament| 8V |/ COMMON

+ [
-16vDc (MOUNTING
+10% FLANGE)

Fig. 1. Hardest part of this circuit is
adding winding to existing transformer.

: »
®SEE TEXT /@-o.zvoc ~*
+50%,-0 (O °
-09VDC 0
£10%

meter. This permits an adequate drop across
Q1 for better regulation,

Determine the exact number of turns ex-
perimentally as follows. Wind a full layer
of #22 or #24 awg enamelled wire on the
power transformer. Be sure to count the
number of turns.

In most cases, there is plenty of room
between the winding and the core of service
type instruments. (Some laboratory-type and
military-surplus instruments have hermeti-
cally sealed transformers. In this case, a
separate transformer, perhaps a small output
transformer, to change 117 volts to 3 volts,
must be added.) Generally, the power trans-
former is accessible and does not have to be
removed to add the extra winding.

After the one-layer winding is in place,
apply power to the instrument. Measure the
voltage with the winding loaded by a 1 5-ohm,
2-watt resistor. The voltage will probably be
more than 3-volts AC. Using the ratio

E, E,

N, N,

determine the number of turns required for
3 volts and remove the extra turns from the
transformer. For example, suppose that you
added 50 turns (N,), and this provided ex-
actly 5 volts (E,). Substituting in the for-
mula, the required number of turns (Ny)
is 30. Thus, 20 turns must be removed, leav-
ing the required 30 turns. After the turns
have been removed, check the voltage again
with the 15-ohm load. Take off (or add)
turns as required to get 3 voits. When you
trim off the excess wire leave at least six
inches of lead wire on the transformer. Put
sleeving over the leads and secure the wind-
ing with tape.

Rap10-TV EXPERIMENTER
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Fig. 3. Basic VTVM ohmmeter circuit.

Fig. 2. You can
use any transistor
that can safely
handle the 500-ma
maximum current. X
A /-amp meter-type

fuse connected ]
between D1 and the
collector of Q1

will protect D2, D3,
D4, Q2 from shorts.

OHMMETER
PROBES

4-40x 3 SCREW

-
ichLETs OR

LOW
BRASS RIVETS

PHENOLIC CIRCUIT BCGARD

Rectifier and Regulator Circuits. Build
this assembly on a small phenolic board, ap-
proximately 1 inch by 3 inches, and at least
Ve-inch thick. The exact size and shape de-
pends on where it will be mounted. Study
the schematic (Fig. 1) and pictorial wiring
diagram (Fig. 2) for details. It’s a good idea
to breadboard the unit before putting it in
final form. This way, you can determine if
the circuit is just right for your meter. The
limiting factor is the center-scale reading of
the low-ohms, o RX1 range on your ohm-
meter. Fig. 3 shows a typical ohmmeter cir-
cuit. Maximum current flow occurs when
the meter is on the RX 1 range and the probes
are shorted to adjust for zero. In the exam-
ple shown, maximum current is:

1 4 volts
= [40 ma.
17 ohms

The author’s meter has a center-scale
reading of 30 chms. The circuit shown in
Fig. 1 is satisfactory for this. However, on

AUGUST-SEPTEMBER, 1966

CIRCUIT

ADJUST COMMON

CIRCUIT

COMMON Te-
PARTS LIST
C1—500-mf., 6-volt tubular electrolytic
capacitor

D1—500-ma., 50-prv (piv) minumum rating
siticon diode {1N2069, 1N2609, 1TN4001 or
equiv.)

D2, D3—30-ma., 25-prv minimum rating
silicon diode (1N198A 1N294 1N34 or
equiv.)

Q1—Power transistor, pnp (SK3009, 2N2061,
2N255 or equiv.)

R1—47-ohm, V,-watt resistor

R2—150-ohm, 4 -watt resistor

$3.00
2 hours

Estimated construction cost:
Estimated construction time:

the RX1 range the power supply ripple at
point B (see Fig. 1) increases—resulting in
a decrease in the average DC level at point
C. If the center-scale reading of your ohm-
meter on the RX1 range is much below 30
ohms, increase the value of Cl to 1000-mf
(Blue Beaver BR 1000-25). In extreme cases,
replace D1 with a full-wave bridge, as shown
in Fig. 4. Changing the rectifier from half-
wave to full-wave doubles the ripple fre-
quency and improves the performance of the
power supply under heavy load.

Increasing the number of turns on the
transformer will also help, although this
might require a higher value for R1. One

® T0 Q!
POWER

TRANSFORMER ?) K COLLECTOR
DDED WINDING ——»
§ Ao0ED W o

DIODE
BRIDGE ———>

¢l
52 1000MF
6V

) ( R
] 70 DC
IN2069(4) o

Fig. 4. Bridge rectifier circuit doubles
ripple frequency and improves filtering.
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DRY CELL

disadvantage of increasing the supply voltage
is the additional drain on the primary of the
VTVM power transformer. Usually these
transformers are sized close to the require-
ments of the unit without the added wind-
ing. If the added circuitry requires too much
power, it might upset other circuits. Since
current drain (determined by the RX1 ohm-
meter circuit) is 100 ma (or more), voltage
from the added winding should be main-
tained at as low a level as possible to keep
the power in the primary to a minimum.

In constructing the final assembly, take
into account the space available. If possible,
build the unit to fit where the cell was
mounted. The dry-cell eliminator shown in
the photographs replaces a penlite (size Z
or AA) cell; consequently, we removed the
battery clip and soldered the unit in place
at that point. If the VTVM is crowded, you
might have to find some other place to mount
the device.

Checkout. Typical voltage readings are
indicated in Fig. 1. Although readings at
points A and B may vary, the other voltages
should be within the limits shown. This as-
sumes, of course, that the ohmmeter requires
a single 1.4-volt dry cell. For higher voltages,
readings should increase accordingly. In

% —TO ADDED WINDING

Dry-cell eliminator is
about same length as two power

transistors. lts thickness

is about that of penlight cell
and can be fitted into

most metal-cased VTIVMs.

One more modification to

this reworked VTVM is the dry-
cell eliminator. Leads

from T1 are routed away from
vacuum-tube circuit wiring.

%’ Q‘WDC 10n f)-mvoc
10n ] -
+ | I
VAAA- >
ADDED wmom +| IN2069
1000MF
VTVM == 6V ouTPUT
POWER + 71IN2069
TRANS-
FORMER
T . »
COMMON -0.7VDC

Fig. 5. This simpler circuit doesn't use
a series regulator to load—here load is
in parallel to the shunt regulator diodes.

most cases, the ohmmeter zero reading will
have to be readjusted for the low range, but
this is often true for even a size-D cell. Most
service-type ohmmeters use a size-C cell; and,
when properly constructed, the battery elim-
inator will perform comparably.

Other Possibilities. One of the advantages
of this circuit is that it requires only a few
milliamperes during standby. A disadvan-
tage is that it is more complex than other
workable schemes. The circuit in Fig. 5 is
an example. Performance compares favor-
ably with the transistorized circuit previously
described except that it draws maximum cur-
rent (approximately 300 ma) whenever pow-
er is applied to the VITVM. Using the ohm-
meter does not change the current required.
Total current required by the ohmmeter and
regulator circuit combined is 300 ma.

(Continued on page 112)

DRY - CELL
ELIMINATOR
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Space-Age
Xtal Set

M More than 60 years ago man listened to
radio signals on a crystal set—a coil, tuning
capacitor, headphones, and the cat's whis-
ker crystal detector. Today, jets zoom over-
head, a burst of light welds a detached retina
(in the human eye), and computers do com-
plex problems in a fraction of a second—yet
we're still peddling 60-year-old crystal sets

The small-fry car tune this set as easily as

any of the larger ones. The silence for
the rest of the family is really welcome.

to the kids. Sure, instead of diddling with the
cat's whisker to find the most sensitive spot
on a crystal we substitute something like the
I1N34 diode. but it still takes an umpty-ump-
foot-long antenna and—as they say—a solid
ground just to pick up the 50 KW. station
on the other side of town.

Man, this is the space age—let's do it
right. Pull out that crystal, throw in a tran-
sistor (a triode crystal) and with no other
components other than a penlight cell you
can pull in that fifty kilowatter with 2 feet
of wire for an antenna. If you want to splurge
and use a long-wire antenna and a ground
you'll get enough signal to overload the head-
phones.

AUGUST-SEPTEMBER, 1966

o s

Position a [ew push-in terminals;

wire in a {ew basic electronic components
and solder on a few interconnecting
wires—then sit down and listen to music.

The Space-Age Xtal set is shown in the
schematic. Note that transistor Q1 alone—
no extra resistors and capacitors are needed
—replaces our old friend the diode. Where’s
the detection? Simple. Q1’s base-emitter
junction is a diode, providing the detection
or rectification. The signal variations (audio)
between the base and emitter then become
the input signal to the “entire” transistor
which is also an audio amplifier. That’s all!
The single transistor provides detection and
amplification. A power switch? None
needed; when the headphones are discon-
nected the battery circuit is opened.

Something for the kids! Again, instead
of going back 60 years and squashing some
components into a hunk of wood—generally
euphemistically called a breadboard—let’s
stick to the space age and use perf-board wir-
ing. In fact, you can throw the perf-board
into the box of parts and get the kids off your
back for at least an hour. Figure another
couple of hours of freedom as they listen to
rock-and-roll on a radio they built.

The entire radio is built on a standard
35 x 4Vi-inch perf-board (actually per-
forated-phenolic board but it is also called a
terminal board). As supplied by General
Electric for a paltry buck, the board comes
complete with a dozen push-in terminals
(sometimes called flea clips although really
quite different) and four rubber feet, one for
each corner. The rubber feet prevent the
terminals, which protrude through the board,
from scratching your Louis XXV dining
room table. Another advantage in using the
G.E.’s ETR-4288 Terminal Board is that the
terminal holes are just the right size for tap-
ping in #4 machine screws or those extra
self-tapping screws left over from aluminum
chassis cabinets.

First step is to mount the rubber feet at
each corner with supplied self-tapping
screws. Then mount coil L1.

L1 has what appears to be a loosely wound

wWwWw . americanradiohistorv.com
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L

Q1

/L/pnones

Parts layout is not critical. Just keep lead
lengths (wires) between C1, L1 and Q1 rea-
sonably short. RF-bypass or filter (C2) controls
average voltage from detector—too high a
capacitance will affect treble tones of music
—effect will be noticeable with hi-fi phones.

low-
impedance headphones to Space-Age Xtal Set
output—try an output transformer from tube-

Transformer can be used to match

type radio. Strong signals will give low
volume on speaker for quiet-room listening.

PARTS LIST

B1—11;-volt penlight cell

C1—385-mmf., miniature tuning capacitor
(Lafayette 99R6217 or equiv.}

C2—500 mmf to 0.001-mf., (any voltage
rating——see text)

Q1 —Transistor, pnp (General Electric GE-1,
2N247, 2N409, 2N1284 or equiv.)

L1—Ferrite antenna coil (Miller 6300 or equiv.)

1—1000-5000-0hm headphones (magnetic
type}

Misc.—perforated-phenolic board; Fahnestock
clips, wire, solder, rubber feet, brackets,
mounting screws, etc.

$4.00
1 hour

Estimated construction cost:
Estimated construction time:

Even parts are not critical. C1 and L1 can be
salvaged from any broadcast-band receiver.
Q1: any general purpose unit.

coil over the main coil. But it really isn’t a
coil; it happens to be a short antenna lead.
Simply unwrap the loose winding and cut it
off. The metal strip packaged with L1 is the
mounting bracket. Drill a hole in the solid
end for a #4 or #6 screw, fold it as shown
in the photographs about one third up from
the bottom (the end with your hole) and
mount it to the board with a single screw.

Tuning capacitor C1 is mounted on an L-
bracket fashioned from ¥5-in. wide scrap alu-
minum or a heavy tin can. Any reasonable
size will do as the mounting isn’t critical.

Push in three terminals, as shown, to pro-
vide transistor Q1’s tie points. Don’t bunch
them up as there’s plenty of room on the
board. Penlight cell B! is held in place with
a battery holder though you can be real cheap
and just tie it to the board, soldering the con-
necting leads to each end of the battery.

Capacitor C2 controls the overall gain—
to a degree. Without it you'll get roaring
headphone volume when connected to a
long-wire antenna; with the capacitor and a
long wire the signal is even louder and might
actually overload the headphones. If you
want enough gain for a very-short antenna,
C2 must be used.

Fahnestock clips are used for the head-
phone and for L1’s antenna and ground con-
nections.

Operation. It should work right off the
bat. Simply connect a length of wire to L1’s
antenna connection, connect the phones and
adjust C1 till you hear a station. If you live
in God’s country—a long, long way from the
nearest broadcast station—you might have to
connect L1’s ground terminal to a ground—
like a cold water pipe.

To calibrate the dial supplied with C1, sim-
ply adjust L1’s slug either in or out.

Have fun building it, but don’t expect 5-
tube performance. Like all crystal radios the
Space-Age model has broad tuning, and a
strong station can easily take up half the
dial.—Herb Friedman n
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SEND CARD FOR RCK
NEW 1966 HOME STUDY
CAREER BOOK TODAY

YOUR CAREER IN A WORLD OF ELECTRONICS

CUT THE TIME BETWEEN NOW AND SUCCESS

W Find out about RCA Institutes Career Programs.

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

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

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

B Discouver 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. No obligation. No salesman will call.

RCA INSTITUTES, Inc. pep't. Rx-85

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

RCA Institutes aiso offers
Classroom Training.

Catalog free on request.
(Courses also availab e in Spanish) ®

The Most Trusted Name in Electronics
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“'He can have all the amateur
equipment he built himself."

“Those curlers of yours detuned

my final last night!”

| HEM HeAbounders

“You say your lifetime linear
amplifier went dead, eh?"’

“Why can't you stop for a drink on
the way home like other men?"

36
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A

Fhoto by Karsh, Ottawa

His risa from immigrant boy to industrial giant is an inspiring record.
As head of RCA and pioneer in electronics and communications, he
has prebahly affected our daily lives more than anyone since Edison.

B In 1901, a tall, lean, long-faced man named Guglielmo Marconi, sent three faint
sparks—thz letter “S” in Morse Code—across the Atlantic Ocean, from St. Johns
Newfoundland, to England, and the new age of wireless was born.

Five years later, in the morning hours of September 30, 1906, a fifteen-year-old
young mar with intent grey-green eyes, walked up to a busy traffic manager named
George DeSousa, at the Marconi Wireless Telegraph Company of America, at
27 William Street, New York City, and asked for a job.

Operator. He could qualify as an operator, he said, for he had been working
for the Commercial Cable Company as a messenger. He had saved his pennies,
hought a telegraphy set, and taught himself Morse Code.

The busy traffic manager might have turned down any other applicant making
such a cla:m, but as George DeSousa told a friend later, he sensed something in
the intent look of the young man before him.

No, he said, he had no job openings for operators, but if he wanted to work
as an office boy he could start him at $5.50 a week.

The Stcrt. That was the beginning. An office boy beginning that was to lead to
expansive offices in one of the world’s tallest skyscrapers, leading one of the world's

AUGUST-SEPTEMBER, 1966
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Becoming head of
the family at age 10,
young David Sarnoff
was delivering papers
before daybreak and
telegraph messages
after school.

As an office
boy, in 1907,
the $5.50 a
week salary
was welcomed.

At 17 he earned the
munificent salary of
360 a month —working
long hours at the
Marconi station at
Siasconset, Mass.

most influential companies, to commendations from United States presidents, and
other world leaders. But all David Sarnoff knew at the time was he could not be
close to the new “wireless,” and that he had some responsibilities.

Six years before, his mother had brought her family from Uzlian, Russia, to
join her husband, and a few months later the father died from overwork, the result
of his efforts to bring his family to the new country.

Nine Years O!d. Not quite ten years old. David Sarnoff became head of his
family. Up before daybreak. he ran a newspaper route. After school, he worked
as a messenger, But telegraph cables did not quite fire his active imagination. He
wanted to know more about the new-fangled business people called “wireless.”

It wasn’t long before he was to know his first true thrill in his new occupation
for one day walking up Broadway he found himself carrying the briefcase of the
tall inventor who had first sent the strange sparks across the ocean, a man who
was to become his close friend and confidante in later years—Marchese Guglielmo

Marconi.

28 Rap10-TV EXPERIMENTER
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Shipping out while
still in his teens,
David Sarnoff, found
more time to study
and more money in
his pay envelope for
“pounding brass” on
S.S. Beothic (above)
during Arctic sealing
expedition in 1911.

From this “desk”
atop the Wanamaker
Department Store,

in New York City,
David Scrnoff worked
S.S. Titanic sinking
distress messages

for 72 hours.

Operator. When he was seventeen he won the chance he sought, as operator
at a Marconi station at Siasconset, Mass., at the massive salary of $60 a month.
And at this station, he met some of the top wireless operators of the time, the men
who worked the transatlantic liners. Within two-three years time, Sarnoff himself
was working ships running between New York and Boston, New York and New
Orleans, sometimes to the Arctic Icefields.

Learning fast, but not fast enough to suit his eager mind, he applied for a post
at Seagatz, New York, where he could enroll evenings at Pratt Institute, study
electrical engineering, and it was this study that won him his next notch up, as
operator at the Marconi station atop Wanamakers Department Store in New York
City.

Distress. It was April 14, 1912, and Sarnoff was on duty. The first distress
signals sparked over the wireless. The liner S. S. Titanic, moving across the Atlantic,
had struck an iceberg, and was sinking. A nearby ship, the Carpathia, was picking
up survivors from the icy waters. Its urgent operator tapped out on his ship wire-
less the names of survivors as they came aboard. (Continued overleaf)
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1921 demonstration
of RCA transoceanic
station, at New
Brunswick, N.J.,
brought together
David Sarnoff (front
row, second from
left), Steinmetz,
Einstein and
Langmuir.,

A maestro of the business world,
David Sarnoff, and a music Maestro,
Arturo Toscanini, get together.

A far cry from the crude spark
transmitters of earlier years, the
inventor, Gugliemo Marconi,

is conducted on 1933 tour of Long
Island station by David Sarnoff.

President William Taft, alerted, shut off all stations on the Eastern scaboard
to clear the lanes for the young Marconi operator known for his “bull fist.” For
72 hours without relief, Sarnoff reported to an anxious world the names of the
people boarding the Carpathia, a feat that won acclaim for both Sarnoff and
wireless. For people recognized for the first time that this tinker-toy wireless might
prove a real value at that. :

Moving Up. The Titanic achievement led to fresh promotions. From Chief
Inspector to Assistant Chief Engineer, to Assistant Traffic Manager in 1915. To
suggest improvements in the new growing business, Sarnoff would write letters to
his superiors, spend his off-hours studying the work of the men in the “laboratories”
of the time. One day in ’16 he sent a note to his superior, General Manager Edward
J. Nally, that proved historic:

“I have in mind a plan of development which would make radio a household
utility in the same sense as a piano or phonograph. The idea is to bring music
into the home by wireless.”

A
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Then Vice-President,
Lyndon B. Johnson and
Senator Jacob Javits
with David Sarnoff in
Washington—1961.

During active service

in World War 11, Reserve
Colonel David Sarnoff
was promoted to rank of
Brigadier General.

The young traffic manager thought radio could broadcast not only music but
lectures, and “events of national importance” as they happened. A year later, he
moved up to become Commercial Manager of Marconi.

War. During the last years of the First World War, President Wilson decided to
wireless his “Fourteen Points” for peace to the German people, appealing {or
peace and repudiation of their autocratic leaders. Adding the Alexanderson
alternator for power, from a wircless station in New Brunswick, New Jersey, the
President’s points were transmitted overseas and ten months later, by the same
means, Wilson sent his terms for armistice.

The powerful impact of these messages in bringing about collapse of the German
regime impressed Wilson so much that, on his way to Europe to seek treaty terms,
he began to comprehend the influence this new medium might wield in the future.
The recent war had proved cables could be cut. Whichever nation led in the new
communication could hold decisive advantage in time of crisis in the future.

RCA Now. Formation of the Radio Corporation of America, at the request of
the United States Government followed; a new company absorbing American

_4
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General David Sarnoff

is just another one of the
“boys” as he receives
honorary diploma from New
York’s Stuyvesant High
School in 1958.

The original RCA
Building (above), at

Broad and Beaver

Streets, New York City,
has long been replaced

by a skyscraper (left) in
famed Radio City.
General Sarnoff's desk is
now in a grand office

on 53rd floor of corporate
headquarters of RCA.

Marconi Company patents and persennel. And David Sarnoff, General Manager
of Marconi, became the new General Manager of RCA.

Within three years he was appointed Vice-President, and the same year he
foresaw the birth of another new branch of electronics, one that would add “sight
to sound.” Bt it wasn’t until April 30, 1939 he stood before a World's Fair
audience to announce:

“Now we add sight ro sound. It is a feeling of humbleness I come to this
moment, announcing the birth of a new art so important . . . it is bound to
affect all society . . . an art which shines like a torch in the troubled world . . .
a creative force which we must learn to utilize for the benefit of all mankind.”

Trees. What he didn’t tell his audience that day was that the “new art” might
not have been any “torch” at all if it hadn’t been for David Sarnoff. For several
years before, Dr. Vladimir Zworykin had asked for a brief audience with the man
he had heard of and thought would listen. (Continued on page 87)
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ACOUSTECH ADD-A-KIT
Solid-State Power Amplifier XI
and Preamplifier Module P/M
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B How good is great. If we're talking about
amplifiers, good and great often depends on
the individual tester’'s measurements, the in-
terpretation of the measurements, and his
evaluation of dcllar value. But if we're talk-
ing solely of the reproduction of virtually
undistorted and uncolored sound the term
grear fits within narrow limits—the space
between the input and output jacks of the
Acoustech XI amplifier.

The Acoustech amplifier, available only
in kit form, is actually two separate kits on
the same chassis. The basic kit is the XI
power amplifier—strictly a solid-state stereo
power amplifier with no controls, it must be
connected to the user’s control center (pre-
amp). With tha addition of the Acoustech
P/M kit, the amplifier is converted to com-

ACOUSTECH XI POWER AMPLIFIER

CONSTANT POWER AT |5 WATTS INTO 8a. LOAD.
BOTH CHANNELS DRIVEN SIMULTANEOUSLY.

plete integrated amplifier. Whether you start
with just the power amplifier or go imme-
diately for both kits for a complete inte-
grated amplifier depends on your own
budget.

How the Amp Checked. Fig. 1 shows the
performance of the basic amplifier. While
it is rated at 35-watts continuous sine-wave
power per channel, the protective fusing
creates a bit of a problem in testing. The
fuses cannot take more than a few minutes
of continuous steady tone before they blow.
While there’s no problem with music as even
at a 35-watt peak the music power constant-
ly varies, we could not make continuous
measurements at 35 watts. We therefore
made the tests at 15 watts per channel with
both channels driven and then spot checked

Fig. 1. You will have to

squint to see the fraction of

Y
—

a db the constant-power

curve drops at 20 Hz and at
20,000 Hz—the drop is less

OUTPUT (DB)
[=]

D
—

than .2 db. Percent total

harmonic distortion never
exceeded .7 db (at 20 Hz)

TH DISTORTION AT I5WAT

TS T T
BOTH CHANNELS DRIVEN SIMULTANEOUSLY.

and averaged about .25 db

—

throughout the listening
range. To make the tests

DISTORTION
+

valid, both channels were

-1 -
50 100 200 500 IK 2K 5K

CYCLES PER SECOND (Hz)

10 20
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driven at full 15 watts out.
JOK 20K
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various frequencies at 35-watts output. o

The curves shown in Fig. 1 are the con-
stant power frequency response (top) and

RIGHT CH
TONE
CONTROLS

the related harmonic distortion (bottom). §
As you'll note, distortion is virtually nil. 2
Spot checked at 30 watts, the frequency re- Eg -
sponse fell off a little faster above 20,000 :?:5 w
Hz (cps) while the distortion increased but 53 ’Sé
0.2%. zY £
The amplifier is built like military equip- 8 -
ment; components appear to be at least two w Smg'
grades higher than comparable consumer bl ir8s
equipment. All components fit into a U- : weg
shaped frame with the sides of the U form- » 7
ing the front and rear panel. Though it is g _ § -
basically a power amplifier, the front and 2 4E2
rear panels are pre-punched for the pream- za M
plifier/control center. The power amplifier’s 83 7 o 5
input stages are supplied pre-wired on a & §-’ )
printed circuit board; after you've wired the =
power supply, output amplifiers and a;soci- 23 g Loz g.i_, s
ated wiring, the input stages are simply =2 g S o« g_; ¢ CEE
plugged in. £€ o390 e. . ggg,_..:%;gg-
Adding the Preamp. The preamp/control 2% '; gl‘; R g_-ﬂs’ '28%a3 33 g £
center is added to the basic power amplifier. S g 8o>» E‘ ° T 2 ;%% S E 5_ o g-g
Actually, you remove the amplifier's “solid” g 5L E 2 & E“E E 'g' K -‘-c' Tg_- E .f;’ o5
panel and substitute a panel drilled for the 03T E-g sx8a - g 2 g-u 5
controls. Then you mount two printed cir- E2: HE8E E 85

cuit board sockets and complete the power
and signal wiring. The preamp stages are
supplied pre-wired on printed circuit boards
and as with the amplifier you simply plug
them into a jack.

What you get. The completed unit, that
1s, the amplifier plus control center features
two magnetic phono inputs, one low and
one high level (switch selected), a tuner
and an auxiliary input, a line level tape in-
put and a line level tape output. There is
no tape head input. A front panel jack is
provided for headphones.

The amplifier is push-button controlled.
One button turns the power on and off while
a second mutes the speakers for headphone
listening. A third push-button completely
bypasses the tone controls so the amplifier
works perfectly flat—no tone compensa-
tion. The fourth button connects the tape
input,

A mode switch offers almost unlimited
switched arrangements with the options of
mono, stereo, stereo reverse, right channel
only, or left channel only. A switched AC — o

TRANSFORMER

eeniaR
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ACOUSTECH XI ®REAMP/AMP

CONSTANT POWER AT 15 WATTS INTO 8.0 LOAD, BOTH CHANNELS
DRIVEN SIMULTANEOUSLY, TONE CONTROLS AT INDICATED FLAT

POSITION,
+1 “
1
g 0 | ‘\ Fig. 2. With the preamp mod-
@ = vle added, the Acoustech XI
I becomes a first rate inte-
S grated amplifier. Curves
prove that the unit can stand
:2 up against any other product
;+1 on the market today. Bottom
2 . e —+1 curve is for total harmonic
2 distortion—IM distortion was
5 buried in test-instrument
o 0 20 £0 100 200 500 IK 2K sk 10K 20K noise level and cannot be

CYCLES PER SECOND (Hz)

receptacle is provided on the rear apron.

The volume control has a slip clutch; once
each channel’s gain is individually adjusted
they track together. The tone controls are
not “clutched’ primarily because they are
arranged somewhat unusual. Instead of the
high and low tone controls being grouped
together, the high and low tone controls
for each channel are together, the right
channel controls on the right side of the am-
plifier and the left channel controls on the
left side.

The balance control is the “full gain con-
trol” type. At ~he center position both chan-
nels are at fuil gain. Rotating the control
to either side reduces only the gain of the
amplifier associated with that side. The bal-
ance control does not increase the gain of
one amplifier while decreasing the other.
This arrangement allows the balance control
to completely mute one amplifier while leav-
ing the other unaffected.

Typical of transistor amplifiers the total
available output power per channel depends
on the speaker load. Maximum power is de-
livered into an 8-ohm load with slight re-

AUGUST-SEPTEMBEE, 1966

measured because it is low.

duction when using 4 and 16-ohm loads.
A switch cuts in a current limiting resistor
which protects the output transistors against
overload currents when the speaker load is
less than 4 ohms (such as when using a mul-
tiple speaker system).

Preamp Specs. Fig. 2 shows the response
(top) and distortion (bottom) at 15 watts
for the completed preamp/amp. As with the
amplifier test, the frequency response curve
represents the input sensitivity for sustained
15 watts at all frequencies. Note that the
distortion curve is at rated (15 watts) out-
put—not normal listening level. As with the
basic amplifier, spot checks at 35 watts out-
put disclosed no appreciable change in per-
formance.

Specifications for input sensitivity and
tone control are shown in the table. Note
that the tone control equalization is not
“heavy” in the sense of fantastic high and
low frequency boost. This amplifier will not
compensate for serious frequency response
difficiencies in inexpensive phono pickups
and cheap speakers. However, the tone con-
trols provide a sensitive shading to the overall
tone.

Measurements for the Acoustech XI, un-
fortunately—no matter how good they ap-
pear to be—really fail to describe how an
amplifier sounds to the ear. The Acoustech
X1 offers truly magnificent sound; the bass
comes out with a bone rattling thud with
the mid-range and highs crystal clear.

We should also point out that the Acous-
tech XI has lots of “reserve” power. We
pushed SO-watts sine-waveform per channel
with no evidence of saturation before the
protective fuses blew out. The instantaneous
.or transient power would therefore exceed
50 watts.

Prices for the Acoustech XI, complete

(Continued on page 114)
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All About Whistlers!

It was close to the front, and World War I was in its climactic stages. What happened
now could change the history of the world. Behind the German lines, a world famed
physicist, Henrich Barkhausen, bent over to place a test prod in the ground.

A few hundred yards away he placed another. These prods he knew would pick up
minute electrical currents leaking from allied telephone wires. The signals would then
travel by cable to an amplifier in safer territory where Barkhausen could put on his
headphones and listen to telephone conversations going on behind Allied lines.

Foiled By A Whistle. It was a crude arrangement, even for the times, but the famed
physicist had already gleaned more than one choice bit of information from his crude
tapping. Only one thing was wrong. Too muny times when he thought he was just about
to tap an extremely vital bit of military knowledge, a curious thing happened. His
reception was wiped out by a whistle!

Certainly Allied generals were not whistling over their military tclephones! Yet
what Barkhausen heard was definitely a whistle. A whistle so pronounced it jammed
the conversations Barkhausen strained so hard to hear. Or could the strange sound be
the result of flaws in the apparatus he had rigged? But when the tapping device had

Lightning-caused
radio waves can be
heard on your Hi-fi
amplifier as they
were heard on
simple induction
devices during
World War |

AUCUST-SEPTEMBER, 1966 47
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All About
Whistlers!

been checked, and he could find no cause
for interference, he could only conclude the
whistle he heard must have come from
nature.

As he later summed up in a scientific
paper: “During the war amplifiers were used
on both sides of the front in order to listen
in on enemy communications. At times a
very remarkable whistling note is heard in
the telephone. So far as it can be expressed
in letters, the tone sounded like “peou.”
From the physical viewpoint, it was an os-
cillation of approximately constant ampli-
tude, but of very rapidly changing frequen-
Cy . . . beginning with the highest audible
tones, passing through the entire scale and
becoming inaudible with the lowest tones . . .
The entire process lasted almost a full sec-
ond.”

Weird Whistles 'Round the World. Soon
these weird whistling sounds were heard
around the world, for as radio programming
amplified after the war, radio listeners heard
the whistle Barkhausen had heard more and
more often. And when they complained
that this woosh of a sound interfered with
pet radio programs, radio engineers set out
to track down the elusive villain.

It was a long wave they found—a wave
below the lowest broadcasting frequencies;
in fact, so low, it fell within sound range
of the human ear. To hear it all you needed
was an antenna to pick up atmospheric elec-
tric oscillation, and an audio amplifier like
the one in a phonograph to convert this os-
cillation directly to sound.

And what did they hear then? At first
only clicks, the same as in broadcast bands;
but after the clicks, a musical sound, some-
times a twittering, almost like music. There
was one set of sounds that seemed to fol-
low storms. Engineers labelled these the
“dawn chorus.”

Where from the Whistler? These carly
engineers theorized the effect was caused by
waves bouncing back and forth between the
ionosphere and the earth, or bouncing back
from various layers of the ionosphere, with
frequencies spread out, the highest traveling
fastest, the lower ones strung out behind so
that the drawn-out signal caused a whistling
tone of steadily falling pitch.

But while radio listeners were perturbed

N

a bit about a wave that seemed to freeload its
way into their radio programs, Bell Labora-
tories had ‘a real complaint. For in the
1920’s, they found their submarine cables
and long telephone lines were whistling. To
further search out the mischievous wave,
Bell Labs put two of their top engineers,
E. T. Burton and E. M. Boardman, on the
job, set up large loop antennas at Trinity,
Newfoundland; Hearts Content, Newfound-
land; Key West, Florida; Havana, Cuba, and
at Frenchport, near Erris Head in the Irish
Free States.

The Bell engineers soon found a curious
clue. There was more than one whistle. And
they named the new ‘“‘whistlers” for the
sounds they made: the whistler, the tweek,
the swish and the rumbler.

The whistler they said was a whistling
sound that starts at a higher frequency,
speeds downward in a frequency at more or
less constant rate, and then tends to rise
again. A wave “known to hesitate and war-
ble slightly before disappearing.” The whis-
tler, the Bell men said, did not seem to be
affected by time of day or local weather con-
ditions or the time of year. During some
periods it could be heard frequently day and
night for as long as 48 hours, and sometimes
longer.

Swishes, On the other hand swishes were
“hissing sounds with a broad tone quality,
but no distinct pitch.” The Bell men called
them “musical sounds, such as sounds made
by thin whips when lashed through the air.”
These sounds, they said, follow the same
downward frequency sweep as the whistler
and could be related to the whistler or could
be a whistler that has been subjected to
strong reverberation. For a number of
swishes have been known to follow in a se-
ries, with almost perfect spacing, a train
lasting as long as a few seconds.

Tweeks. Tweeks, though, according to
oscillograph recordings made at the Irish
outpost, start above 2000 cps, reduce rap-
idly toward lower frequency and have never
been heard during the day, only around sun-
rise and sunset. The Bell Labs men thought
they cited a wave they called the “rumbler”
too, but found little to report on this tone.

Bell Rings Out. In 1933, improved sys-
tems ruled out whistlers in any form in
cables and Bell Labs ended its research, leav-
ing the whims of the whistler to its original
discoverer Barkhausen, and to T. L. Eckers-
ley of the Marconi Wireless Telegraph Com-
pany in England.

Rap10-TV EXPERIMENTER
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Barkhausen thought there could be two
possible explanations. One, an electromag-
netic impulse originating at the earth’s sur-
face could reach a distant receiver first over
the direct path and then from various reflec-
tions. Such a series of reflections, he said,
would result in a wave train of rapidly di-
minishing frequency, depending upon the
height of the retlector.

Or, Barkhausen said, ionic refraction in
the ionosphere could result in breaking up
an impulse into component frequencies and
a delay in transmission of lower frequencies
with respect to the higher. “It gives a rate
of frequency progression which varies with
distance.”

The Click Caper. T. L. Eckersley of Mar-
coni Wireless thought, “these tones have a
very peculiar character. The pitch of the
note invariably starts above audibility, often
with a click, and then rapidly decreases
finally ending up with a low note of more
or less constant frequency which may be of
order of 300 to 1000 cycles a second. Dura-
tion varies, he says: at times lasting a very
small fraction of a second; at others, 1/5 of
a second.

He thought the sounds appeared seldom
in the morning, increased during the day, and
reached a maximum during the night. lonic
refraction could account for the phenome-
non, he said, as whistlers often followed by
a second or two a loud click. Or he thought
the whistler could be an echo of a click re-
turning from the ionosphere, but then he
wondered, how could a click be converted
into a whistler, and at the time, no one really
understood what caused a click.

Lightning Watch. In the early 1950’s the
British Air Ministry Meteoreological offices
set up four stations spaced through the
United Kingdom to study thunderstorms,
and inadvertently, clicks.

They soon decided that clicks were radi-
ations from lightning strokes. From light-
ning within 600 miles of the stations they
could hear the lcud whistlers, but from points
beyond 1200 miles they could not hear them
at all. They could detect-no echo at all from
a click that originated more than 1200 miles
away. The key to the problem seemed to
be in determining the path of the clicks.

L. R. O. Storey, then researching at the
Cavendish Laboratory at the University of
Cambridge, next tried to track the whistler’s
path. He said when lightning strikes, it
sends out radio waves in all directions, some
going upward to the ionosphere. When ra-
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dio waves cross the boundary between or-
dinary air and the ionized regions they are
bent, just as a ray of light is refracted when
it passes from air to some other medium.
Whatever the angle at which these radio
waves strike the ionosphere, all must be bent
toward the vertical. And the refractive or
slowing effect of the ionosphere on the waves
must be very pronounced, concentrating the
rays coming in from all angles into a nar-
row vertical beam.

But as the ray rises into the ionosphere,
it tends to follow the earth’s magnetic field,
as this way it travels fastest, and as it travels,
the pulse of the click is drawn out into a
whistle.

Globe Jumper. Storey felt it was this ac-
tion that caused the whistler to follow a line
of magnetic force, leaping sometimes from
the earth’s surface in England southward
crossing the magnetic equator at a height
of about 7,000 miles, and coming down to
earth in the Southern Hemisphere. A whis-
tler traveling this path could be reflected
from the ground and return along the same
line of force to the area in England from
which it came.

When a whistler is heard without a click,
he thought, the wave had come from the
Southern Hemisphere, was not an echo but
a single trip message from a southern light-
ning flash. And the sound of the click had
been lost traveling through lower atmos-
phere.

Sometimes, he said, a single click could
father a whole train of whistlers, each one
weaker and longer drawn out than the one
before. Storey thought these could be re-
verberations from a single echo, bouncing
back and forth like tennis balls between the
two hemispheres.

For the length of the whistler seemed to
be proportioned to the number of trips it
had taken. In one test, whistlers were re-
corded bouncing back and forth, at two ends
of a line of magnetic force, one in the Aleu-
tians, the other in New Zealand, and on each
trip the whistler was drawn out further.

Harnessing the Whistle. While engineers
found clues to the whistler’s behavior, they
could not find a use for the mischievous fel-
low until the space age suddenly turned him
into a hero. For the whistler's long trips
deep into the reaches of the ionosphere are
now man'’s first natural space probe.

Dartmouth College engineers study him
from stations on earth and in space. The

(Continued on page 108)
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Propagation
Forecast

B This issue we have departed slightly from
our previous approach, The predictions are
still based on the best SWBC DX available
with reasonable effort. However, because we
have entered a new era in the sunspot cycle
plus seasonal considerations (specifically the
high noise level), we have excluded 60 and
90 meters.

On the other hand, many of the rarest
catches can be found only on these static
ridden lower frequencies. Thus for fanatic
DX’ers (like your scribe) we have set up a
second chart for 60 and 90 meters. Note
that times on the main chart are for your
location wherever it may be in North Amer-
ica (but Standard rather than the Daylight
time variety). For example, if you listen

-

] 0 0 0

LISTENER'S 0 3 6 9

© TIME 0 0 0 0
0 0 0 0

YO N O

By C. M. Stanbury Il

August/September 1966

from Denver, Colorado then you use MST.
However, except where indicated otherwise,
all times on that second chart are EST. "

60 and 90 Meters
For the Fanatic DX'er
Station Area EST
Latin America 1800-0600
Africa 2100-0300
*1600-1800
Pacific 0000-0600
Asia 0600-0900
**0700-1000
*North America East Coast only
**North America West Coast only
1 1 1 2 2
2 5 8 1 4
0 0 0 0 0
0 0 0 0 0

STATION AREA
ASIA (except
Near East)

25

EUROPE, NEAR
EAST & AFRICA
(N.ofthe Sahara)

31

AFRICA (South
of the Sahara)

= 3] mPtg= 4G =Pdm 31

SOUTH PACIFIC (25>

LATIN AMERICA

% 19 ;_""(poor)bh 19

-~ 41 ""*(poor)"*lg ——— |9

= 49 ot | e 19 & 16 < 25 & 16 Mt 3] il tm 4] =]

e—— 25 —-—'->-‘<——-&g)-'——>-<— 25 =

e 49—t 3] ~d——

19 , 16 emfind = 25 =~

, 16 mmedei= 25 & 19 =12 31 & 25 -4_(31%) -

(fg)-—->-<~ 3] et 40 et

To use the table put your finger on the region you want to hear and log, move your finger to the right

until it is under the local standard time
ing digit will be the short-wave band or
propagation prediction table is given in

you will be listening and lift your finger. Underneath your point.
bands that will give the best DX results. The time in the above
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 generally be received
Europe and Africa will be easy to tune on the east coast. The short-wave

stronger in the West while
bands in brackets are given

as poor second choices. Refer to White's Radio Log for World-Wide Short-Wave Broadcast Stations list.
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B Ever wonder which stage in your multi-
stage hi-fi amplifier isn't working, or how
much gain it has? Well, with this one unit
troubleshooter vou can solve these prob-
lems. Using the oscillator and voltmeter
sections, the gain of amplifiers can be meas-
ured. Frequency response can be spot
checked—the oscillator section has output at
three frequencies; low (100 cps), medium
(1 kc), and high (10 kc).

Voltmeter Cperation. The signal from
the input jack J1 is fed through CI to the
voltage attenuator Sl, and is divided down
by the resistors R1 through R8 to a value
less than .1 volts. The .1-volt grid signal is
then amplified by the pentode section (VIA)
of the 6U8. R5/C2 provides the proper DC
bias for the pentode section. Amplified, the
signal is then fed through C4 to the triode
grid of V1B. The low-impedance cathode-
follower output then feeds the signal, through
CS, to the bridge rectifier circuit of milliam-
meter M1. R10 is adjusted for meter-scale
calibration.

The Oscillator. The 6BH6 (V2) s
switched, by S2, to either a Colpitts or phase-
shift oscillator circuit. The 100-cycle and

AUGUST-SEPTEMBER, 1966

This 2-tube audio generator and
audio voltmeter can fit the budget
of any experimenter’'s workshop.

AUDID INVESTIGATOR

hy David Jay Green, KIKNY

the 1-kc frequencies are provided by RC
phase-shift oscillator circuits. The 100 cycle
phase-shift network consists of R16, R17,
R18, C9, Ct0, and Cl11. The l-kc network
consists of R19, R20, R21, C12, C13 and
Cl4. The 10-kc frequency is generated by a
Colpitts circuit (L1, Cl16, Cl7-—coupled
through R22, R23 and C15). The generator
signal is fed through C6 and Attenuator R11
to the output jack (J2).

The Power Supply. Filament voltages
and B-plus power are supplied by T1 and
DS. The B-plus is filtered by R24, R25, and
CI18A-B-C.

Calibration. Plug the unit in, keeping the
Attenuator (R11) at minimum, and allow
the set to warm up for 5 to 10 minutes. Turn
the voltmeter range switch (S1) to the l-volt
position and set the oscillator frequency
(with S2) at | kc. Feed the output of the
oscillator section (J2) to the voltmeter sec-
tion input (J1) and connect a standard volt-
meter of known accuracy in parallel. Adjust
the oscillator output Attenuator (R11) so
the standard voltmeter reads exactly 1 volt.
Then adjust R10 (without changing the set-
ting of Arenuator R11) so the voltmeter and

Sl
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the standard voltmeter both read 1 volt.

For rough calibration, or a quick calibra-
tion check, you can connect the center con-
tact of J1 to pin 5 of the 6U8A or pin 3 of
the 6BHG6—the voltmeter should indicate
about 6 volts (with the range switch set to
the 10-volt position).

How To Use It. The oscillator section will
supply test signals of three frequencies—100
cps, | ke and 10 ke. 1t must be kept in mind
that the voliage output varies with the fre-
quency selected. But the output level can be
adjusted by using the voltmeter section as an
indicator and adjusting the Aitenuator for an
identical reading on the voltmeter scale.

Shielded cables must be used for all con-
nections to the voltmeter and audio oscillator
jacks to prevent AC power-line pickup
(hum) from influencing the test results.

Gain Measurements. The voltmeter can
be used to measure the gain of a stage or as
a general purpose instrument for audio trou-
bleshooting. An audio signal from the oscil-
lator section is fed to the input of an amplifier
and the voltmeter is used to measure the
signal at the input and output of euch stage
of the amplifier. For rough checks and trou-
bleshooting it is best to use the 1 kc signal
from the oscillator. This frequency is high
enough so that it won't be confused with any
AC hum that may be in the circuit and not
too high that it might not be reproduced
properly in inexpensive amplifiers.

Signal Tracing. Headphones or a speaker
can be connected to the meter circuit as
shown in the diagram. High-impedance
phones connected through a small (about
002 mf.) capacitor will not upset the meter
readings while giving high level at or near
full-scale readings. Higher-value capacitors
will affect meter readings but give increased
volume.

Connecting a speaker or low-impedance
phones to the output will reduce the readings
some 20% (that is a full-scale reading—
.1, 1, 10 or 100—will be reduced to .08, .8,
8 or 80). Using a capacitor in series with the
transformer primary will reduce the amount
of change in the meter reading but the vol-
ume will be reduced considerably. The trans-
former can be hooked into the circuit
through a jack mounted on the front panel.

Construction. Cut a 1-1/2-inch ventilation

Front panel can be less-crowded

looking
if you use the miniature jacks and knobs.

For all-day operation better drill more vent
holes in the cover directly over V1 and V2.

TUBE-SOCKET VOLTAGES
(all readings made with VTVM)

6BHG

PIN 1960 cps | 1 ke | 10 ke 6uUs

1 |0 0 15 150

2 | 41 41 +15 0

3 | o 0 0 180

4 | 63AC | 63AC | 63AC | 63AC

5 | +80 | 480 | 445 0

6 | 4+55 | 480 | +45 175

7 | 43 +3 +-4 134

8 — — — +5

9 — — — +.05

PARTS LIST FOR
AUDIO “INVESTIGATOR”

C1, C7, C8—.1-mf., paper capacitor

C2—4-mf., 6-volt, electrolytic capacitor

C3, C5—4-mf., 150-volt electrolytic capacitor

C4—-.25-mf., 200-volt paper disc capacitor

C6, C16, C17—.005-mf., ceramic disc capacitor

€9-C14—500-mmf, ceramic disc capacitor

C15—.001-mf., ceramic disc capacitor

C18A, B, C—20-20-20-mf., 150-volt
electrolytic capacitor

D1-D4—=General purpose diodes (Lafayette
19R4901 or equiv.)

D5—~-750-ma., 400-prv (piv) silicon diode

F1—11,-A, 250-volt fuse

31, J2—Single-button microphone connector
(Amphenol 75-PCIM—Lafayette 32R1908
or equiv,) )

L1—100-millihenry, 100-ma RF choke (J. W.
Miller 960 or equiv.)

M1—0-1-ma panel meter (Lafayette 99R5052
or equiv.)
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AUDIO INPUT

- Ri3
Bt &—— 10K
V2
R14 ple
L zBHG 200K 100K
AN c8
> I.IMF
3 14
RIS oAET )
1K IMF €9 500 CIO 500 Cil
MME. | MME |;50OMF
1
- SRi6 2RI 2RIS
CIMEG SIMEG SIMEG
S
SRR, eGSRy i3y cid 528

<500MMFSS00MMF S S00MMF
¢ RS
{00K> 100K

62K cis

OOIMF

Cle c17
It

I\ Il
O0SMF L 0OSMF

Voitmeter-section circuit

(right) is a 2-stage amplifier
with bridge-type meter rectifier
across output. Watch polarity
of C5, diodes and meter.

Output transformer (below)
from a tube-type radio will
drive a FM speaker but will
upset calibration of meter.

TO METER

i PRECTIFIERS
F—‘I §
{OUTPUT

» TRANSFORMER
R9 IR
5K R

X =

%2460 TO
= 5K;§:ul Co-p LOW
#$i IMPEDANCE
e PHONES

Cé
O0SMF Oscillator (left) uses

but one tube. Using 3- or
4-section switch for S2 the

Rl output for each frequency
10K

can be preset for equal
output. Calibration controls go

AUDIO in series with R11.

= OUTPUT
The power supply (below)
furnishes B-plus for voltmeter
and oscillator sections.

S3 ON R11

DS | R24 1800n R25 1800Nn g,

T

Ci8A

+
ZOMFT

c18C
20MF

150 VOLTS
5,3
4,4

c18B
ZOMFT
.

F1

R1—900,000-chm, ! %, V2-wott precision
resistor (Newark 13F120 or equiv.)

R2—90,000-0km, 1%, 4-watt precision
resistor (Newark 13F120 or equiv.)

R3—9,000-0hm, 1%, Va-walt precision
resistor (Newark 13F120 or equiv.)

R4—1,000-0hm, 1%, V/,-watt precision
resistor (Newark 13F120 or equiv.)

R5—3,300-ohm, resistor

R6, R12, R19, R20, R21, R23—100,000-0hm
resistor

R7—270,000-0hm resistor

R8, R16, R17, £18—1,000,000-0hm resistor

R9—5,000-0hm resistor

R10—5,000-ohm potentiometer (screwdriver
adijust}

R11—10,000-0hm potentiometer {(screwdriver
adjust)

R13—10,000-0chm resistor

R14—2720,000-0hm resistor

R15—1,000-chm resistor

R22—62,000-ohm resistor

R24, R25—1,300-chm resistor

{all resistors Vo-watt, 10 % unless otherwise
specified)

$1—S.p.4-1. rotary switch.

§2—D.p.3-t. rotary switch.

§3—S.p.s.t. (part of R11)

T1—Power transformer, 125-volt, 15-ma;
6.3-volt, 6-amps.

Vi—6UBA

V2—6BH6

1—Cowl-type Minibox, gray hammertone
aluminum (Bud SC-2132 or equiv.}

1—Perforated-phenolic board (unclad)
3-21/32 x 6 ¥, -inches (Lafayette 19R3606}

1—Perforated-phenolic board {unclad)
2-7/16 x 3% -inches

1—7-pin, top-mount printed-circuit tube socket
{Lafayette 33R8712 or equiv.]

1—9-pin, top-mount printed-circuit tube socket
{Lafayette 33R8713 or equiv.)

Misc.—Perforated aluminum grill; flea clips;
grommets; tie strip; machine screws and
nuts; brackets; AC linecord and plug; Fuse
holder, ek.
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AUDIO INVESTIGATOR

hole at both ends of the back panel, centered,
in 114" from each end. On the inside of
these, install a 2-inch square piece of per-
forated aluminum, allowing clearance for
the cover. Mount the perforated-phenolic
board on the bottom of the box, using spacers
or extra nuts to prevent the flea clips from
shorting to the case. Mount R10 in line with
a hole towards the back left side of the case.
Make sure, when mounting the power sup-
ply’s filter capacitor and the fuse holder, that
the top of the box does not short them out.
Plastic electrical tape can be used to in-
sulate the exposed terminals of the fuse hold-
er. Coil L1 should be mounted with a non-
ferrous screw (brass or aluminum) on the
aluminum ventilating squares. Components
for the 100-cycle and 1-kc oscillators can be
mounted on a small perforated board (ap-
prox. 1% x 2% inches). Place the parts
for the 100 cycles on one side and those for
the 1 kc on the other side. Take care in con-
structing this module so that shorts do not
develop. The competed module is mounted
on a small bracket behind S2—leave about
Y inch between the terminals. Excess lead

(Continued on page 114)

RIO (G1.]

Ji

RS c2
With the cover off, most of the major components are easily located inside unit.

St R4 D2

T1

Cowl-type cabinet is a very neat-looking
enclosure for most bench-top instruments.

viB

R9
5K
= I LT
- 002MF 4 )
{-
._A__

A single earphone, or a set of high-imped-
ance headphones, can be permanently con-
nected to C5 through a small capacitance
without upsetting the calibration of the meter.

F1 cir L1 ci6

-] J2 R11 S2
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est
Bench
Power

Supply

by Donald E. Bowen

Batteries aren't everything! A good variable-DC supply
can handle many shop problems for experimenter and technician.

B One of the handiest gadgets around any
electronics workbench is a variable-voltage
power supply. You can test transistor radios,
amplifiers, ham gear, experimental circuits
and anything that needs up to 1 amp at 0-15
volts. Even if the unit you are building will
be operated from batteries, it will be easier
to test it using a power supply. Besides, there
is no need to keep a variety of batteries
around the workshop. With a test power
supply, you can forget about batteries until
the project is finished. It's not difficult to
build this Test Bench Power Supply for your
workshop.

The power stpply has an output variable
from O to 15 volts at 1 ampere with less than
2% ripple at full load, and better than 3%
regulation from no load to full load. An
output meter and a range selector switch
permit continuous monitoring of output volt-
age or current. The power supply requires
about 35 watts at 115 volts AC.

Circuit Description. The circuit (Fig. 1)
comprises a 24-volt, unregulated DC source,
a voltage-reference circuit, a two-stage cur-

AUGUST-SEPTEMBER, 1966

rent amplifier, and a output metering circuit.
Transformer T1 (115 to 24 volts), bridge
rectiier DI, D2, D3 and D4, and filter
capacitor C1 form the DC source.

The voltage-reference circuit contains
Zener diode DS, current-limiting resistor
R1, and voltage-adjust potentiometer R2.
Transistors Q1 and Q2, and their associated
circuit components, compose the current am-
plifier. Both Q1 and Q2 are connected as
emitter followers.

The meter circuit is conventional-—a 1-
milliampere meter and a switch for selecting
the correct shunt or series resistor to measure
output current or voltage. Switching is ar-
ranged so that the first position (fully coun-
ter-clockwise) measures output voltage (0 to
16), the second position measures current
in amperes (O-1.6 A), and the remaining
positions measure 160 and 16 milliamperes,
respectively. These particular full-scale read-
ings were used because the meter happened
to be marked O-16.

How It Works. With switch S1 closed
(Fig. 1), current flows in the primary of
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24VAC (T)  -26VDC -16VDC oro-1s 0T0-157 (§)0TO-155 0710 +155
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c
16MA
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16 |
v
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3 o .
AT %0
i
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-
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B IN3684

Fig. 1. It's the metering circuitry that makes the schematic diagram look so complicated.

T1, inducing 24 volts into the secondary
winding. Bridge rectifier D1, D2, D3, and
D4 changes the AC secondary voltage
to pulsating DC. Capacitor C1 filters the DC
output of the bridge rectifier. This DC volt-
age is the collector supply for Q1 and Q2.
And for the voltage-reference circuit, Zener
diode D5 is the reference diode. It main-
tains a constant 16 volts across potentiometer
R2. Resistor R1 limits current through DS35.
Voltage at the wiper of R2 can be varied
from O to 16 volts. This is the input signal
for QI, an emitter follower. Since emitter
follower QI has a voltage gain of approxi-
mately unity, the voltage across R3 (and,
hence, at the base of Q2) is about the same
as the base voltage. However, because Ql
provides power gain, Q2 base current is
greater than Q1 base current. Transistor Q2
is also an emitter follower; therefore, the
voltage across R4 is approximately the same
as the output of Q1. But Q2 is a power
transistor which will supply considerable
current to an external load connected across
R4. The voltage across R4, which is essen-
tially the same value as that applied to the
base of QI, is the power supply output.
The metering circuit, connected between
the base of Q2 and the output terminals,
monitors output voltage or current, depend-
ing on the setting of S2. When S2 is in posi-
tion 1 (fully counterclockwise), meter M1 is
in series with R5 to measure the voltage be-
tween the output terminals. When S2 is in

position 2, the parallel combination of R6
and the meter is in series with the output to
monitor current up to 1 ampere. Positions
3 and 4 of S2 connect R7 and RS, respec-
tively, across the meter, to monitor currents
of 160 milliamperes and 16 milliamperes.
Construction. The power supply fits in-
side a standard 11 x 7 x 2-inch aluminum
chassis. Instead of a single 1000-mf capaci-
tor, as shown in the schematic, a bank of five
150-mf units, mounted on a phenolic board,
provides 750 mf. This was merely a matter
of using what was available in the parts bin.
Using a single capacitor as indicated in Fig.
1 is certainly recommended. D1, D2, D3,
D4 as well as R3 and R4 are also mounted
on this board, as shown in the photograph.
One other difference between the unit built
by the author and the layout in Fig. 2 in-
volves that part of the circuit comprising the
Zener regulator and Q1. Using modular con-
struction, these components were wired on a
separate circuit board and encapsulated.
However, such construction techniques are
not necessary. Conventional layout and wir-
ing can be followed in building the power
supply. The pictorial diagram in Fig. 2 shows
the wiring—C1 is shown as a single capaci-
tor rather than a bank of 150 mf units.
Remember that power transistors, such as
Q2, require an adequate heat sink. Use the
heat sink specified in the parts list, or its
equivalent. Insulate the transistor from the
heat sink, as shown in Fig. 3, with a mica

Rap10-TV EXPERIMENTER
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D5

3 PT. TERMINAL
STRIP

OUTPUT
TERMINALS

SPLICE

4 POINT
TERMINAL

D5—16-voit, *5%, 750-milliwatt, Zener refer-
ence diode 1N3684B, 1N4745A or equiv.

M1—0-1 ma paiel meter (100-ohm—see text)

Q1—Transistor, pnp, 2N428, SK3005, 2N599,
2N1354 or equiv.

Q2—Power tramsistor, pnp, 2N2137, 2N2138,
2N2139, SK3209 or equiv.

R1—500-ochm, 1-watt resistor

R2—10,000-chn, potentiometer (linear taper)

R3, R4—1,000-chm, 2-watt resistor

T°"" POWER CORD Fig. 2. Pictorial diagram clarifies some of metering wiring.
R5, R6, R7, R8—Meter multiplier and shunts

PARTS LIST (see text)
S1—S.p.s.t. toggle switch (contact rating l-amp

C1 -1000-mf., 50-volt electrolytic capacitor or higher)
D1, D2, D3, D4—l-amp, 100-prv {piv) silicon $2—D.p. 4-t. rotary switch {contact rating 1-amp

diode 1N3247, 1N4002, A10A, Al13A2 or or higher) .

equiv. T1—Transformer, 25.2-volt, l-amp secondary;

115-volt primary

Heat sink (for Q2) predrilled for TO-3 (Q2)
transistor, Delta NC401A or equiv. {Allied
Radio 6Z501)

Misc.—Binding posts, metal chassis, linecord,
phenolic board, knobs, solder terminals or
barrier strip, rubber feet, etc.

Estimated construction cost: $20.00
Estimated construction time: 6 hours

@>
g __ 4-40x{'RH. SCREW (2)
E

_— TRANSISTOR

MICA INSULATOR

SILICONE_GREASE ON BOTH
fSIDES OF INSULATOR

HEAT SINK
-~

e INSULATING BUSHING (2)

SHAKEPROOF WASHER

o
& <~ TEAR DROP TERMINAL LUG
= 4-40 NUT (2)

Fig. 3. Power-trunsistor mounting is much
easier on pre-drilled heat sink—otherwise
use insulating washer as a drill template.
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02 D3 Q2
! s

R2 —w=ziZ¥ St

i

S$2 M1
Here the inside of DC supply is seen from
bottom. There's no crowding of components.
Make good solid connections for all wiring
that carries current from T1 to the output.
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washer. Use silicone grease (Dow-Corning
DC-44 or equiv.) between transistors, wash-
er, and heat sink, to provide maximum heat
transfer. Because of the high current in-
volved, AWG 16 or 18 wire was used for all
connections. Stranded wire, with polyvinyl-
chloride (PVC) or other suitable plastic in-
sulation, is easiest to handle.

If you prefer “bargain” transistors and
diodes, by all means use them. But be sure
to observe the ratings of substitute compo-
nents. Rectifier diodes must handle at least
l-ampere average forward current with a
peak inverse (reverse) voltage rating of not
less than 80 volts. The Zener diode must
be capable of at least 0.75 watt dissipation.
Almost any small-signal transistor can be
used for Q1; however, the collector-to-emit-
ter rating should be at least 20 volts, and
the transistor should be rated at 140 milli-

TABLE I. SHUNT-RESISTANCE
WINDING DATA

Wire [+Resistance| +Cal- .
Size | Ohm/1000 lculated| " otart Resistance
(A.W.G.) ft. Length| "' aui
18 6.374 10767 | 127
H0.0666 ohm*
20 10.14 6" 7" 8’ (1.6 Amps
— full scale)
22 16.12 4" 1" 5%
26 40.75 165" | 20’
0.666 ohm*
28 64.79 10747 | 12’ (160 ma,
. full scale)
30 103.0 6’ 6” 8’

*For 100-ohm, 0-1 milliampere meter only—see text

REGULATOR
MODULE

Regulator circuit is made into a module to
provide better temperature stabilization—
but it's not a worry for most experimenters.

watts or more. Q2 is a 20-watt transistor
with collector-to-emitter rating of 40 volts.
Metering Resistance. Resistors RS, R6,
R7, and R8 are the only components that re-
quire special attention. These are the series
and shunt resistors for the metering circuit,
and the correct values depend on the meter
used. Calculate the correct values as shown
in Fig. 4. For example, consider R5—the
series resistor for the 16-volt range. Most
0-1 milliammeters have an internal resistance
of 100 ohms so: E = 16 volts; /,, = 0.001
ampere {1 milliampere); Ry = 100 ohms.
Thus:
E— (I, XRy)

R =
e

16— (.001 X 100)
.001

R = [5,900 ohms

If you have a resistance bridge in your
workshop, you could easily find this value

E—(I.R,) -1 1. R,
R=— - IM 1 =
U C -1 =1,
Ty
Where: M1 RS 2 Where:
R = value of multiplier R = value of shunt
(R5) (R6, R7 or R8)
E = desired full-scale voltage Ry = internal resistance of meter
reading —0
Ig Iy = current required for full-
Iy = current required for full- “ l < [ scale deflection (amps)
scale deflection (amps) M1 1 = full-scale current to be meas-
Ry = internal resistance of meter O ured (amps)
Fig. 4. Mathematics required for designing metering circuitry to work with an exist-
ing meter, or a bargain-priced one, is not difficult when you do it one step at a time.
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S1 R2

ON :
o))\ VARIABLE
y DC POWER
SUPPLY
POWER  ouTeuT
LEVEL

Front panel is actually side of
a 2-inch deep metal chassis
which is used as the cabinet.

among a handful of 15K, 10% resistors. A
better bet, though, would be to use a 15.8K
precision resistor for the multiplier. This is
the nearest 1% value, and it will provide all
the accuracy and stability required for your
power supply.

Calculate the values for R6, R7, and R8.
For R8, I=0.016 amperes (16 milliam-
peres), 1, = 0.0C1 ampere, and Ry = 100
ohms, so that:

1. X Ry
(I_ Im)
001 % 100
= 0L < T00 666 ohms.
576 =001~ 6:68 ohms

Quick arithmetic shows that R7 will be
one-tenth the value of R8, or 0.666 ohms;
and R6 will be one one-hundredth of R8, or
0.0666 ohms.

The Shunts. A 15-ohm and a 12-ohm
resistor in parallel provide the correct value
for R8. Use 5% resistors for this. But the
remaining resistance values are less common.
In fact, the odds are that the only way you
can come up with these values is to make
your own resistors.

One of the most abundant commodities
around the home workshop is copper wire.
In addition to using wire for connections,
most hobbyists, at one time or another, try
their skill at winding coils, and even trans-
formers. This requires magnet wire (enamel
insulation) in sizes smaller than the usual
variety of hookup wire. The nominal resist-
ance of the varicus sizes of solid copper wire
~can be found in Table 1, and the values are
sufficiently accurate to provide a starting
point for winding shunt resistances for the
160 milliampere and 1.6 ampere ranges.

Using the smallest-size wire available, as
shown in the table, wind the shunt resistors
on a dowel, spoocl, or almost anything handy,
as long as it is a nonconductor. A short
piece of broom handle is good—it is large
enough to permit the use of a wood screw
for mounting. Both shunts can be wound
on the same dawel if desired. Since some
trimming is required to calibrate the shunt,

AUGUST-SEPTEMBER, 1966

leave one end of each shunt free so that wire
can be removed.

A Quick Check. At this point, check the
power supply because it must be used to ad-
just the shunts to calibrate the milliammeter
ranges. First, temporarily connect a jumper
between the + terminal of Cl and the +
output terminal. (Although this jumper will
be removed later, tack solder it in place.)
Now, measure the output voltage with a mul-
timeter (VOM). Rotating R2, you should
be able to vary the output from- about 1 volt
to at least 15 voits, unloaded. (If the power
supply does not operate properly, make volt-
age checks (see Fig. 1) to isolate the trouble.

Calibration. Set the voltage to the lowest
output position. Next, connect a 5-ohm, 10-
watt resistor across the output. Adjust the
output to 5 volts. With the power switch
off, connect the multimeter (set to read 1
ampere—100 ma) in series with the 5-ohm
resistor. Apply power and measure the cur-
rent. It should be approximately 1 ampere.
If the current is greater than this, reduce
the setting of the Output Level control until
the meter indicates 1 ampere.

Holes are drilled through the chassis for
convection cooling of power transistor Q2.
You can’t have too much ventilation here.

Now, turn the power off and disconnect
the jumper between the output terminal and
C1. Without disturbing the test setup, solder
the 1.6 ampere shunt between the power-sup-
ply meter and selector switch S2, as shown
in the schematic. With S2 in the 1.6-ampere
position, apply power again and compare the
readings on the multimeter and the power-
supply meter. The power-supply meter
should read higher than the multimeter. If
not, there is not enough wire on the shunt.
(Although this is quite unlikely, it is possi-
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ble. If this is the case, add a foot or so of
wire to the shunt—unless, of course, you
were lucky and both meters read the same.)
Unwind wire from the shunt until both me-
ters indicate the same value of current. Trim
only a small length of wire at a time—one or
two inches at the beginning, and less as the
readings get closer. Be sure that the power
switch is off when connecting or disconnect-
ing the shunt.

After the 1.6-ampere shunt has been cali-
brated, solder the 160-milliampere shunt be-
tween the power supply meter and S2, as
shown on the schematic. Load the power
supply with a 150-ohm, 2-watt resistor—in
series with the multimeter set to read 100
milliamperes. Apply power and adjust the
power supply until the multimeter indicates
100 milliamperes. With S2 set to read 160
milliamperes, compare the power-supply
meter with the multimeter. Again, the power-
supply meter should read high. Trim wire
from the shunt, removing an inch or two of
wire at a time, until both meters indicate the
same value.

After both shunts have been calibrated,
carefully disconnect them and seal the wire
to the bobbin with varnish, epoxy, or “Q”
Dope. When the sealer is dry, replace the
shunts and solder them in place, exactly as
they were soldered during calibration pro-
cedure.

(Note: The author salvaged shunts from
an old multimeter, and trimmed them to the
correct values as outlined in this procedure.
These shunts are more compact than the
shunts just described. Since the wire used

in commercial shunts is a temperature com-
pensated alloy, they are superior to copper-
wire shunts. The inaccuracies due to tem-
perature effects on copper-wire shunts are
negligible unless the power supply is to be
used in extreme environments. )

Other Meters. The values for R5, R6, R7
and R8 are for a meter marked 0-16; but
the same procedure applies regardless of the
scale markings. For any meter, calculate the
resistance values from Fig. 4; determine the
amount of wire from Table 1, and calibrate
as described. A 0-20 or 0-15 scale would
work just as well.

If you have to change the scale on the
meter, it’s easy—disasscmble the meter and
remove the scale. Blank out the original
scale numbers (not the scale divisions) with
Liquid Paper or Sno Pake (available from
office supply stores), and letter in the correct
numbers with a lettering pen or drafting
pencil. Use a full-scale value that will coin-
cide with the existing divisions. Spray the
scale lightly with clear acrylic, and reassem-
ble the meter. With a little care, you can
make the meter face look almost like a com-
mercial unit.

After the power supply is completely as-
sembled, add knobs, decals, or other suitable
markings to the front panel for a neat, at-
tractive unit,

Careful construction of this handy power
supply will complement the test equipment
for the workshop. It is not a precision lab-
oratory voltage source; it was not intended
to be. But it is a simple, inexpensive item
that will be as useful to the experimenter. W

44— KWH Fuel Cell

B This completely enclosed fuel cell was
recently delivered to Sanders Associates to
power a U.S. Navy buoy. High-energy dry
chemical fuels provide 44 kilowatt hours of
continuous, unattended power for periods of
up to one year. Developed by General Elec-
tric’s Direct Energy Conversion Operation,
the cell's power density of 150 watt-hours
per pound can be fitted to a variety of low-
power applications—higher power can be
supplied for shorter periods of unattended
operation.

Look for more and more uses of this cell;
in marine and land applications, for un-
attended beacons and buoys, remote moni-
toring and control equipment in isolated or
otherwise inaccessible areas. [ ]
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AMPEX MODEL 1100 SERIES
4-Track Stereo Tape Recorder
with Autamatic Tape Threading

B Now that thz state of the design art has
progressed to the point where they can build
reasonable “hi-fi performance™ into a re-
corder priced near $100, tape machine man-
ufacturers are turning more and more to up-
grading their machines with automation, and
switching formerly restricted to recording
studios. A perfect example of this recent
move to super-mechanization is the Ampex
1100 series of tape recorders.

The Ampex 1100 series consist of three
machines. Mechanically the transports and
basic electronics are identical: the difference
is the 1150 is only a tape deck with pream-
plifiers, the 1160 adds power amplifiers and
a “bass boost” circuit, and the 1165 is the
1160 with a walnut instead of a metal en-
closure. Our tests concern the Ampex Model
1160.

Design Spe«s. Like any modern recorder
the 1160 is fully transistorized with the usual
frequency response at 7'z ips of 50 to 15.-
000 Hz (cps). At 3% ips the response is

SERRATED
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limited to 50 to 7500 Hz. The 1% ips speed
is good for speech only.

The 1160 has the usual VU meters (one
for each stereo channel), microphone and
line inputs, line output, and speaker output.
The speaker output is a 6-watt (sine-wave-
form) amplifier, the user supplies external
speakers as the 1160 does not contain its
own speakers. A monitor switch connects
the power amplifiers at a sharply reduced
level for low level monitoring during re-
cording.

Individual volume controls determine the
gain for both the microphone and line inputs
for the left and right channels. The variable
tone control is marked for the proper equali-
zation of the three tape speeds. The record
selector is the pre-set level type. When set
to record, the VU meters indicate the re-
corder's input signal before the tape is
driven. Only after the record safety is de-
pressed and the play button activated does
the input signal get on the tape. (turn page)

The playback take-up reel is
serrated. When the tape is
placed in the slot (see top of
next page) it falls across the
serrations. As the reel

rotates, it takes up the tape—
an automatic self threader.
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Easy? Yes! But it's the automation that’s
really the “heart” of the Ampex 1160. While
it records either 4-track stereo or 4-track
mono there’s never any reason for the user
to touch the tape until it has been completely
played. In normal operation the drive is re-
versible; when the tape is played out and
only a few turns remain on the supply reel
the user simply flips a switch on the transport
and the drive reverses from right to left in-
stead of the normal left to right. Simultane-
ously, a complete set of “reverse” heads is
switched in; for example, if the 1-3 track
heads are in use for stereo, reversing the tape
switches in the heads for the 2-4 tracks. For
4-track mono, the drive reverse automati-
cally changes two of the track heads, say 1
to 3; if at the end of the #3 track the drive
is again reversed and the manual mode
switch set to the second mono position the
recorder will play the #2 and #4 tracks.

For those too lazy to throw a single switch
the Model 1100 series incorporates an
electronic reversing circuit. Note that elec-
tronic means just that; it is not necessary to
cement a piece of foil to the end of the tape.
The mode switch has a small lever sticking
out the side. When the lever is pulled down
a 20 cycle pulse (from a built-in tone gener-
ator) is recorded on the tape. (The 20 Hz
feps] pulse is filtered from the output so it’s
not passed onto the speakers.) If the tone
is recorded at the end of a track the entire
tape drive and head selection reverses at the
end of the tape. Naturally, the tone pulse
can be placed at anytime, anywhere on the
track. The tone control signal is recorded
on tracks 1 and 4; when the tape is playing
tracks 2 or 3 the recorder responds to the
pulse on | or 4.

If the tone control signal is added to a
pre-recorded stereo tape the recorder will
play the entire tape without interruption.
For 4-track mono tapes, the user need only
change the track selector switch at the end
of the second track; the rest of the tape plays
automatically.

Eliminates Fumbles. Another bit of auto-
mation is the automatic take-up reel. Unlike
the usual recorder whereby the user threads
the tape onto the take-up reel, on the 1100
series the free tape end is dropped into a
slot. A serrated hidden (covered) take-up
reel grabs the tape and starts winding as soon
as the drive switch is activated. For some
reason Ampex suggests the automatic reel
be replaced with a standard reel for record-
ing. We can't figure out why as using the

To thread the 1100, pass tape against heads
and into slot. Motor starts; tape threads.

r COUNTER SPEED CHANGE SwiTCH

i

B i

The 1100 has a double capstan drive—one for
forward and one for reverse. Action is smooth.

automatic reel had no effect on frequency
response or wow-and-flutter. To change
reels, the user snaps off two plastic covers,
removes the reel retaining screw and substi-
tutes a spindle; the mechanism will then ac-
cept standard plastic take-up reels. Two rub-
ber reel hold-downs are provided.

The Ampex is normally supplied with one
microphone, a blank 7 inch reel, the change-
over spindle and a case to hold the mike and
spindle. Optional accessories include a dust
cover, microphone, accessory kit which in-
cludes a splicer, head demagnetizer, head
cleaner, leader tape, splicing tape and Q-tips,
and 5 speaker systems.

For further information and specifications
write to Ampex Corp., Dept. RTV, Con-
sumer and Educational Products Division,
2201 Landmeier Rd., Elk Grove Viliage,
linois. [ |
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EXPERIMENTER

13 CHECK

KNIGHT-KIT Model KG-685
Color-Bar and Test Pattern
Solid-State Generator

B The Knight-Kit KG-685 is a solid-state
color bar and pattern generator that com-
bines in a single cabinet all the test signals
and conveniences needed for proper adjust-
ment of color television receivers. To insure
compatibility with all receivers the KG-685
provides for three different signal coupling
methods. The primary output is a coaxial
cable (terminated in alligator clips) which
provides an RF test signal on channels 3,4
or 5. Best performance is obtained by uti-
lizing an unused channel frequency and the
user determines the exact output frequency
via an adjustment on the unit's rear apron.

For receivers that require a video test sig-
nal the KG-685 provides a composite video
signal at a front panel jack. The composite
test signal is variable from —2 to +2 volts
peak-to-peak. For those sets which strip the
sync signal off before the video detector, the
KG-685 also provides a separate sync signal
at a front panel jack.

Pop Patterns. Seven test patterns are
provided: dot, cross hatch, vertical lines,
horizontal lines, color bar, purity and gray
scale. The purity pattern provides full
screen red. green and blue when used with
the gun interrupter switches (gun killers).
The gray scale is used to check for optimum
black-and-white adjustment of color receiv-
ers. Proper receiver adjustment is indicated
when all six levels of brightness (gray scale)
are reproduced in black-and-white with no
trace of color tint. .

Fourteen one-raster-line-thick horizontal
lines and nine v:sible vertical lines are pro-
vided. The intersection of the lines provides
the dot pattern. Either the dot or crosshatch
pattern is used for static convergence of the
three color guns while the vertical and hori-

AUGUST-SEPTEMBER, 1966

zontal bars are used for dynamic con-
vergence. Naturally, either the vertical and
horizontal bars or the crosshatch can be used
for linearity adjustments on color or B&W
receivers.

Other Features. A sound carrier, which
is crystal controlled exactly 4.5 mHz from
the picture (video) carrier, is also provided.
The sound carrier can be switched on or off,
and though it is unmodulated it can be used
for adjustment of the sound quadrature by
adjusting the quadrature for minimum hum
or buzz (absolute quiet).

The jacks for the gun killer cables and the
gun killer switches are located, along with
the color level control, on the front panel.

Two unusual conveniences are provided.
The first is a built-in work light, actually a
small pilot lamp and shield attached to a
cable. The lamp is attached to a small rub-

(Continued on page 112)

Convenient feature of generator is a metal

mirror that unfastens from bottom of cab-
inet. It permits the service technician
to observe the TV screen while he makes
adjustments at the rear of the receiver.
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Voltage hy the Numbers

by Robert Hertzberg

You've got to look your house current straight in the
phase to find out why voltage soars to 234 or sags at 110.
It's what happens from pole outside to fuse panel inside.

B During the first half of the 20th Century
it was pretty easy to identify the clectricity
furnished to most resider.ces. If there were
only two wires from the utility company’s
pole to the house, you could be sure that
the juice was 110 volts, give or take a couple.
If there were three wires, the voltage between
the neutral ground wire and either of the
other wircs was st’ll 110, and across the two
outside wires it w.as exactly double, or 220
volts.

Nowadays, the situation can be confusing-
ly different, particularly in new residential
districts where central air-conditioning is as
common as central heating. Instead of
simple two-wice or three-wire service, you
are quite likely to find four wires running into
a house. Even three wires can be misleading,
as you can tell from a quick check with a
voltmeter. The reading between the neutral
and either outside wire might be 120 volts,
but across the two outside legs it is not 240,
as you might expect, but 208! Read that again
. .. 208. The same 120/208 combinations
exist on the four-wire service; that is, 120
from the neutral to any of the three outside
wires, and 208 between any pair of the latter.
How come?

The answer lies in the nature of the electric
energy produced at large generating stations.

Juice starts here.
Typical power
generating
plant is Con
Edison in N.Y.
Coal fed in one
end comes out
as walloping
watts at the
other.

You probably know in the general way that
this is alternating current. It starts flowing
in one direction from zero volts, builds up to
a peak value, drops back (still in the same
direction) and returns to zero; then it re-
verses direction and goes through the same
process of rising and falling. Two such alter-
nations constitute a complete cycle, and the
number of cycles that occur in one second is
called the frequency of the current. In the
United States the standard frequency for
homes and most industries is 60 cycles per
second.

By international agreement among scien-
tific bodies, the term Hertz (H,) is replacing
cycle, to honor Heinrich Hertz, the German
physicist who is credited with demonstrating
the first transmission of radio impulses
through space.

Watt’s 3-Phase, Alternating current that
goes through two simple alternations per sec-
ond is called single-phase AC. This is what
runs every low-power electrical device in the
home, from clocks to washing machines.

However, commercial electricity is not
produced in this form at all. Instead, it
comes out of large generators as polyphase
or more specifically as three-phase energy,
Three-phase means just that. One alternation
starts; a fraction of a moment later a second

o | ,
. i HAn A i £ xR L
2300-volt, 3-phase power arrives on upper
wires. Pole transformer drops it to 120/
208 and feeds homes via lower four wires.

RaAp10-TV EXPERIMENTER
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Opening fuse box gives no clue to type of
powe: delivered into the home by utility.

gets under way; and after another interval a
third begins. Each phase is timed at 60 H,
(cycles per second), so during any 1/60 of a
second there are parts of all three phases
actively at work in a circuit.

Three-phasc electricity can be generated
and distributed more economically and effi-
ciently than single-phase. It 1s particularly
desirable for large motors, from about 2
horsepower and up,—which is why it is
favored for central air-conditioning installa-
tions.

The three individual phases or currents
circulate without any mutual interference
whatsoever. With suitable transformers they
can be extracted, as single-phase supplies,
from the power line. Or all of them can be
piped into a building together. In older
neighborhoods the usual arrangement was to
have one transformer handle one phase and
to step it down from the distribution value of
about 2300 volts to 110 volts {for two-wire
service) or to 220 volts (for three-wire serv-
ice). Such transformers were intended to
feed a number of homes. Similar transform-
ers, in adjacent arcas, worked ofl the other

(Continued on page 109)

FOUR LEADS

FROM METER Removal of fuse-panel cover reveals details.
i Eour wires from meter {lower right) indicate
that service is full three-phase type. Big
cartridge fuses in lower box are for air
conditioner, top box is for regular circuits.

120V FOR HOUSE Wiring diagram of system pictured in

— A photos above. Note how house fuses
) tap 120 V power from 208V source,
lelRTEE B\%IﬁQCEK seen lower right, near watt-hour meter.
4 c
PLUG FUSES OR
CIRCUIT BREAKERS

4

» 20V
§o > FOR SHOP
FUSE
¢ ce
“ WHITE (NEUTRAL OR GROUND)
v vy, - 4-WIRE SERVICE

120V FOR HOUSE ~Za FROM STREET

CARTRIDGE FUSES [: —

L, | W i S,

INDICATES TO R 0
COMMON +— 33— 1 —4

[_p GROUND STRIP| =

208/3 -PHASE TO S pED "PHASE " LINES
AIR CONDITIONER ONLY
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Take advantage of the new solid-state pickup that needs
no preamp and offers low distortion. Here's how to build
a simple $4 power supply to match one to your amplifier.

aemiconductor
Phono Cartridge
Adapter

by Art Trauffer

ey 2o AR PR
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i ( (NSULATED =82 c2
{ Vi FroM crassisIT oV - 20MF _RIGHT
@ 2 25V  CHANNEL

Qll* J42

Fig. 2. This circuit does not
invert phase of one signal, which
must be done at amplifier output.

Construction is slightly simpler
since all jacks are mounted di-
rectly to chassis, with no fiber
washers required for insulation.

CHASSIS MOUNTING HOLE
1 - #28 DRILL

——
4

[ USE 20 GAUGE
037" ANODIZED

ALUMINUM

N e
5 23
g DRILL FOR 23
INSULATED WASHER

!
¢
|
1
8

1
— § DRILL

1E

o o L
Bl 9V seov 92 T
E—~~—*{||||r—a51\-—|* 1 ouTPUT

= R2
22K RIGHT
a0, CHANNEL
2@ — JQ_
A

Fig. 1. Follow this schematic i
if you want the better circuit,
which includes a phase inverter.
Since it reverses the phase of

one output signal, final set-up

of speakers is somewhat simpler.
Note that J2 must be insulated.

S EEREELIAE

J3
e 2

The adapter circuit may be built
into o commercially available
“Minibox” or you can construct
your own aluminum enclosure,
using the dimensions given here
and instructions given in text.

i

B The newly-developed Euphonics Mini-
conic semiconductor stereo phono cartridge
is a remarkable device having a smooth dis-
tortionless response from DC to over 30,000
cps. The extremely small mass of the sili-
con semiconductor elements, and the stylus,
result in fine transient response, and in a
good arm the cartridge will track an un-
warped record with as little as ¥2-gram pres-
sure, resulting in long life for records and
stylus. The low impedance of this cartridge
(around 1200 ohms) makes it fine for tran-
sistor circuitry, while the high output does
away with the need for preamplifiers—as
used with magnetic cartridges. Since this
cartridge contains no coils or magnets,
there is no AC hum to pick up by induction,
and no magnetic attraction (or pull) to steel
turntables. And all this for about $20 (net)
for the Euphanics U-15-P.

AUGUST-SEPTEMBER, 1966

This cartridge functions as a variable-
resistance, and develops no voltage of its
own—it requires a DC bias voltage—f{rom
10 to 30 volts. (The cartridge elements are
tiny bits of silicon—treated to act as vari-
able resistances that increase or decrease in
resistance when subjected to pressures or
strains.)

This bias voltage could be taken from the
DC supply for the transistor amplifier, used
with this cartridge, but for experimenters
here is a neat little DC supply which can
be connected between the cartridge and the
amplifier.

This power supply also inverts the phase
of one channel of the cartridge output be-
cause the cartridge has an out-of-phase out-
put, thus it isn’t necessary to reverse the con-
nections to one of the speakers (or to one
of the earphones of a stereo headset) to get

www.americanradiohistorv.com
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Ct 8t CHASSIS

SMALL CHASSIS BENT FROM

| METAL STRIP BENT T
037 ANODIZED ALUMINUM. 8 p

ING SCREW
Underside view of chassis reveals
layout of parts. Be sure to
insulate the shell of jack J2,
seen near lower left, if you
follow the schematic in Fig. 1.

Topside view of adapter chassis.
Two shielded cables from phono
cartridge plug in at left.

Output signals to hi-fi amplifier
are taken from jacks at right.

Wiring diagram for connecting

signal outputs from cartridge,

to the inputs of adapter unit,

which are jack J2 (right

channel) and J1 (left channel).

CLIPS (4)

SPAGHETTI TUBING(4)
RED =

EUPHONICS

CARTRIDGE PHONO PLUGS

AT A ARIEE ALyt AR, BT AL TP EA TR N S AL AT EE TN UL RS0 4§ T TR

4

MOUNTING

, HOLE
3
i3
J—
Rt 4
R2 -
J2 -
{INSULATED
FROM
CHASSIS)

HOLD B! ¢ B2. STRIP IS
HELD BY ONE S| MOUNT-

PARTS LIST

B1, B2—9-volt transistor-radio battery
(VS§323, 2U6, 216, NEDA 1604 or equiv.}

€1, €2——20-uf., 25-volt minjature electrolytic
capacitor

41, J2, J3, J4—Phono jack, single-hole mounted

S1——SPST switch, slide or toggle to suit.

2—Battery connectors, to fit B1 , B2,

1—6 x 5V;-inch piece anodized aluminum
(.037 or 20-gauge)

Misc.—Chassis box (if you don't make your
own); name plates; fiber shoulder washers;
mounting screws; machine screws and nuts;
battery clamps; etc.

Estimated construction cost: $4.00
Estimated construction time: 2 hours

PAINT THIS SCREW HEAD RED TO

INDICATE ON -POSITION OF S1 RIGHT
\

.
\L
H

RIGHT )
- z
IR < Y mm e 2
- 7
LEFT ™ g H\
=5 = — LT
Silicon in the — o

cartridge can be
shown as variable
resistors. When
needle presses
silicon, resistance
changes. This
varies external
bias voltage.

in-phase stereo reproduction,

The schematic diagram in Fig. 1 shows
the circuit for the power supply and phase
inverter. Note that phono jack J2 must be
insulated from the chassis. Two 9-volt tran-
sistor batteries are connected in series.

The simple circuit in Fig. 2 can also be
used, but this arrangement does not reverse
the signal phase of one channel of the car-
tridge. You will have to reverse the connec-
tions to one speaker or one phone of your
stereo headset. With this circuit all four of
the phono jacks are connected directly to the
metal chassis,

You can use a ready-made chassis box or
make your own chassis. Start with a 5% x
6-inch piece of .037 (20 gauge) soft alu-
minum (like 52-ST). The cuts can be made
with a hacksaw—use a fine-toothed biade.
The bends can be made in a vise or with a

couple blocks of wood and a clamp or two.
To make the corner bends drill an Y%-inch
hole where the cuts meet—before you make
the cuts, of course.

The photo shows the simple arrangement
of parts and wiring for the circuit in Fig. 1.
Before mounting phono jacks (J1, J3, J4)
be sure to scrape off the anodized insulating
coating on the surfaces of the aluminum
where the jacks contact the metal. Note that
the batteries are held in place with a twin-
clamp bent from a | X 4-inch strip of tin-
plate or aluminum. The clamp is secured
to the chassis by one of the screws which
hold the slide switch (S1). Connections are
made to the batteries with snap-connectors.

This phono cartridge opens up a new field
for hi-fi experimentation, and the power
supply provides a handy, humless means of
supplying necessary bias voltage. |
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MODULATION

A

BY EDWARD A. MORRIS W2VLU

TE

Increase the output from your present microphone for more
modulation and less hum pickup when using a long mike cable.

# [f your DX contacts are few and far
between, and the locals remark that your
signal sounds weak—it could be your
modulation.

If your first impulse is to rush out and
buy a new rig, go ahead! But you can save
yourself a pocketful of money—just up-grade
your present rig, with this ultra simple
microphone preamplifier.

Built from all new parts, the preamplifier
should cost less than $4.00! That's not much
more than the cost of a new crystal! Easy to
construct, a beginner could )
do the job, from start to fin-
ish, in less than two hours!

Depending upon the con-
struction of the stand or case
used, the preamplifier can
be built right into the mi-
crophone it is to be used
with. Highly economical to use, a single, in-
expensive, alkeline cell will last well over a
year in normal service.

How it works. Audio output from the
microphone is fed into the primary of im-
pedance matching transformer T1. The out-
put from the secondary of the transformer
drives the base of transistor QI through
coupling capacitor Cl. Resistance R1 and
R2 form a voltage divider network which
supply a base bias for Ql.

The electrical and thermal stabilization of
the preamplifier is taken care of by resistor
R 3. Capacitor C2 bypasses this emitter drop-
ping resistor to prevent signal generation.

The amplified audio output of transistor

AUGUST-SEPTEMBER, 1966

Q1 appears across potentiometer R4—the
collector load. The output of the preampli-
fier is extracted through coupling capacitor
C3. '

Operating power for the preamplifier is
supplied by BI.

Construction. As can be seen in the
photographs, the preamplifier is built on a
small strip of perforated-phenolic board.
Miniature eyelets and flea clips serve as
parts anchors and terminal points. All parts,
including resistors, were mounted up on end
to conserve space. The elec-
trolytic capacitors used are
the replacement variety in-
tended for transistor radios.

Since the components
are mounted close together,
the pigtail leads on the com-
ponents themselves  can
serve as the major portion of wiring. Insula-
tion should be slipped over those leads where
there is a chance of an accidental short oc-
curring.

Special care must be taken to insure that
transistor Q1 is not damaged by excessive
heat when it is soldered into the circuit. Use
a suitable heat sink, a well-tinned soldering
tool and complete the soldering operation as
rapidly as possible.

Switch S! is a pair of unused normally-
open switching contacts on the microphone’s
push-to-talk switch. If your microphone
won't permit such an arrangement, a minia-
ture slide or toggle switch may be installed.
Since the preamplifier has exceedingly low
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MODULATION

BOOSTER

FLEA TO st
CLIPS  AND Bt
| =

¥ et

EYELETS (1 0F 22)

g
SLOT FOR T1 TABS
(10F2)

TABS FOR T1
e =
SR

"r— GROUND (B14)

current drain, (under one milliampere)
switch SI may be eliminated entirely. (The
inexpensive alkaline cell, recommended in
the parts list, will continuously power the
preamplifier for a period of over three
months!)

Using a somewhat different construction
technique, and power source, the preampli-
fier can be constructed inside a common
palm microphone, the type almost all CB
rigs use. A single Eveready 625 mercury
cell will power the unit for over 350 hours—
that's over one year, in normal use.

Although designed to work with high-
impedance microphones, the unit can be
modified to operate with low-impedance
units. For low-impedance microphone ele-
ments, transformer TI is removed, and the
output of the microphone is then connected
directly to capacitor Cl. Capacitor C3
should be replaced with a 2-mf, 12-WVDC
electrolytic unit.

After the preamplifier has been wired, it
should be rechecked against the schematic
diagram for possible errors. Pay special
attention to the polarity of components,
when indicated, and to the wiring of the

Booster, complete with dry cell, fits into
base of this desk-stand microphone. Make
sure you have room to accept dry cell and
circuit  board—ijust change layout to fit.

Pictorial layout (above left) shows posi-
tions of components on perforated board. A
piece of self-adhesive foam weather strip
is used to shock mount the Booster in base,
Wiring on underside of perforated board is
with thin wire although o printed circuit
could be designed. Plastic tubing is used
to prevent shorts at crossover connections.

transistor. Reverse voltages can quickly
ruin the miniature electrolytics or drain the
dry cell. Take care with transistor and capac-
itor leads—too much bending or pulling
can break leads at wrong point.

Adjustment and use. After the unit has
been checked over for possible wiring errors,
the preamplifier must be adjusted for proper
operation with the transmitter it is to be
used with,

With the transmitter in operation, adjust
potentiometer R4, so that when speaking in a
normal tone of voice, 100% modulation is

2
/ },_—Rat
% a
€ AUDIO
OUTPUT

T1 Rl (1
o [R2 |
"

AUDIO
IN

c3

Completed perforated board showing compo-
nents in place; note spaghetti on the leads.

Rap10-TV EXPERIMENTER
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reached on intermittent voice peaks. Modu-
lation percentage can be checked with the aid
of a multipurpose CB transceiver tester, or,
alternatively, with an oscilloscope. If a
modulation meter is not available have a
friend listen to your signal, and have him
indicate to you when you have reached the
optimum setting of the potentiometer.
Care must be taken to avoid setting the
potentiometer too high, or overmodulation
will occur. Medulation in excess of 100%
will cause distortion to your signal, and inter-
ference to adjacent channels; this is in vio-
lation of the F.C.C. rules and regulations. @

AUDIO IN
g
o
INPUT
ol ke
SHIELD(GROUND)S[ ~ 13

All desk-stand microphones do
not have as much space in the
base as this Electro-Voice. A
change in the perforated-

board layout may be neces-
sary to fit components in space.

AUDIO
QUTPUT 3

This is just about the most compact layout
possible. Transformer T1 is the largest
component perforated board.  Resistors
and capacitors could be wired flat instead.

AUDIO
ouT

Circuit of Booster is simple

BOTTOM VIEW
2N217

PARTS LIST

B1—1.5-volt alkaline cell, (Eveready E91, or
equiv.)

C1~2-mf., 6-wvdc, miniature electrolytic
capacitor (Lafayette F# 99R6070, or equiv.)

C2—10-mf., 6-wvdc, miniature electrolytic
capacitor (Lafayette # 99R6074, or equiv.)

3—.05-mf., 75-wvdc, miniature ceramic
copacitor {Lofayette # 99R6068, or equiv.)

Q1—Pnp transistor (2N217, SK3004, 2N316A,
2N404, 2N567 or equiv.)

R1—47,000-ohms

R2—10,000-0hms

R3—330-ohms

AUGUST-SEPTEMBER, 1966

-Bi and should present few prob-
T15V quep lems even as a first project.
(GROUND)  If there is too much gain in

» amplifier C2 can be removed.

NOTE: All resistors are
watt, 10% unless
otherwise specified.

R4—1,000-ohm miniature potentiameter,
(Lafayette # 99R6142, or equiv.)

$1—5.p.s.t. switch, (see text)

T1—Miniature audio transformer. 100,000-chm
primary, 1,000-chm center tapped secondary.
center tap not used) (Lafayette #H99R6125,
or equiv.}

Misc.—Wire, solder, perforated-phenolic board,
eyelets, flea clips, battery holder, etc.

Estimated construction cost: $4.00
Estimated construction time: 1 hour
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B | ike the barnstorming Jenny of 1920, an-
other aircraft will visit tank towns and big
cities across the country. Only now it won’t
be a crate held together by baling wire. This
ship is a sleek twin-engine Martin 202 re-
cently converted into a high-flying showroom
by International Crystal Mfg. Company. The
Oklahoma-based electronics firm will touch
down in 27 cities to display its products to
local hams, CBers, hobbyists and dealers.

As our photos show, passenger seating has
been removed to make room for exhibits and
a conference room. There are special gen-
erators to operate equipment on display and
a sterco background music system to Iull cus-

L
tochiester, N.Y.—July 6-7
Pittshurgh. Pa.—July 8-9
Columbus. Ohio—July 11
Ann Arbor. Mieh.—July 12

AR e A

Buton Rouge, La.—
June 13-14

Tuscaloosa, Ala.—June 14

Montgomery, Alu.—

W

June 16-17 Chicago area—1July 13-14
Chattanooga, Tenn.— Rocktord, Ill.-—July 15
Tune 18 ) Minneapolis, Minn.—

July 18-19
Bismark, N.D.—July 20
Billings, Mont.—July 21
Seattle. Wash.—July 22-23
Portland, Ore.—July 25-26
San Francisco area—

July 27-28
Los Angeles area—Aug. 1-2

Atlanta, Ga.—June 20-21
Jacksorville, Fla.—
June 22-23
Charleston. S.C.—June 24
Greensboro, N.C.—June 25
Baltimore, Md.—June 27-28
Trenton, N.J.—June 29
New York City area— Phoenix, Ariz.—Aug. 3
June 30-July 1 Salt Lake City, Utuh—
Burlington, Vt.—lJuly 5 Aug. 4

Bnmmmeanmsnnuanimim i i

Visitors enterthe rear ramp of
International’s electronics-
crammed airliner. Plane

stops in 23 states.

 ARCAEE 08

tomers into a buying mood. The company’s
persoanel will be on hand to answer ques-
tions about crystals, alignment oscillators, fil-
ters and other components made by the firm.

If you wish to attend the exhibit, check
the schedule shown in the accompanying box.
(Groups, clubs and conventions are offered
special showings.) But before you head for
the airport, double check on the plane’s ar-
rival; it may be delayed by weather. H

Technical staff is on hand to provide you
with on-the-spot information and answers.

Lined along either side of Martin airliner
are electronic goodies for pro and amateur.

RaAD10-TV EXPERIMENTER
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Internatlonal Radio
Conference signers do
not necessarily abide
by the regulations

as agreed in 1959.

DX

hy Stanley Leinwoll

ATE IN 1959 an International Radio
L Conference was held in Geneva, Switz-
erland. The delegates to this Conference,
representing close to one hundred different
countries, drew up a complete set of Radio
Regulations governing the entire field of
wireless or radio communication. ‘

One of the tasks performed by the dele-
gates at the Conference was the assignment
of specific bands of frequencies to be used
in international troadcasting.

In spite of the fact that the conferees
agreed upon some twelve separate bands to
be used in high-frequency broadcasting, as
shown in Table I, a number of countries,
many of whom signed the Geneva Radio
Regulations, now operate outside these
bands, in violation of the agreement they
signed.

From the point of view of the short-wave
listener, these Qut-of-Band-its offer the SWL
who is interested in QSL cards an opportu-
nity to take a fresh approach to his hobby
by collecting illegal QSI’s—that is, cards
covering frequencies not allocated to broad-
casting, but nevertheless used by interna-
tional broadcasters. Most of the broadcast-

AUGUST-SEPTEMBER, 1966

ers operating out of band will readily ac-
knowledge a verifiable report.

Who They Are. As a start, the following
is a brief summary of some of the broad-
casters who make it a practice to operate out
of band. Frequencies given are used through-
out the year, but because of seasonal propa-
gation changes their hours of use differ from
month to month.

One of the most reliable of out-of-band
International Broadcasters is the British
Broadcasting Corporation. In general, the
BBC has tried to use the same frequencies
throughout the years, and although the
British were signatories to the Radio Regu-
lations, they have continued to use a number
of out-of-band frequencies even though these
have been allocated to other services.

9410 kHz is one of these frequencies. This
frequency is in a band allocated to the fixed
services; that is, a service between specific
fixed points; such a circuit would be used by
the army or navy, or by commercial com-
munications companies.

9410 kHz is generally assigned by the UK
(United Kingdom) to its Middle East/Afri-
can service beginning about 1800 GMT

wWwWw . americanradiohistorv.com
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(1300 EST) and continuing to approximate-
ly 2400 GMT (1900 EST). The power of
the transmitter is about 75 kw, and it is easily
heard in the Eastern United States when
propagation conditions are right.

A second reliable BBC broadcast channel
operating in the fixed bands is 98251 kHz.
It is generally on the air to the Middle East
and East Africa between 1800 and 2200
GMT. It then moves to the Latin American
service between 0000 and 0300 GMT, dur-
ing which time it is easily heard in the U, §.

More on BBC. Two more very reliable
BBC broadcast channels are 12095 kHz, and
15070 kHz; the first is allocated to the fixed
services, the latter operates in a region as-
signed to the aeronautical mobile service.
Aeronautical frequencies are used for the
transmission of information relating to air
navigation, as well as the preparation for,
and safety of, flight. Mobile frequencies are
those used by craft in motion. Thus, the
aeronautical mobile service may consist of
air to ground, or air to air communication.

Operation of 12095 kHz is almost con-
tinuous throughout the day to one part of
the world or another. Best reception time
for this frequency is during the afternoon
and early evening hours, local time.

15070 kHz can be heard throughout the
daylight hours whenever propagation con-
ditions are normal, or near normal.

The Ruskies, Tool Of all the out-of-
band-its, Radio Moscow is perhaps the great-
est offender. It can be found throughout the
spectrum, from 5 to 20 mHz. Perhaps the
strongest Radio Moscow signals over the
years have come from their operation in, and
adjacent to, the Amateur 40-meter band, be-
tween 7000 and 7300 kHz. This region of
the radio spectrum is allocated exclusively
to amateurs in North and South America. '
Yet, Radio Moscow uses 7150 and 7160 kHz
to deliver strong signals to the Americas,
which severely interferes with transmissions

(Continued on page 114)

TABLE II. *OUT-OF-BAND
BROADCASTERS

Freq. (kHz) Broadcaster Best Hours (GMT)
N.A. Reception

6210 Red China 2000-2200
6235 Hungary 1900-2200
6270 Red China 1800-2230
6345 Red China . 1800-2230
7065 Iran 0300-0600
7305 Hungary 0000-0500
7345 Czechoslovakia 0000-0400.
9009 Israel 1800-2130
9388 Albania 0430-0700
9833 Hungary 0000-0500
14,520 Korea 0100-0300
15,475 Egypt (UAR) 0600-1600

* Major Out-of-Band-its that can be heard in North
America with an inexpensive short-wave receiver and
long-wire antenna.

TABLE |I. HF-BROADCAST ALLOCATIONS

Frequency Range (kHz) Remarks
Allocated to broadcasting in the
3200-3400 Tropical Zones, between the Tropic
of Cancer and the Tropic of Capricorn.
Also allocated to fixed and mobile
services in other parts of the world.
3900-3950 Broadcasting in Asia and
Australia only. Amateur use in the
Americas.

3950-4000 Broadcasting, shared with fixed
services, in Europe, Africa, and
Asia. Amateur and fixed use in the
Americas.

4750-5060 Allocated to broadcasting in Tropical
Zones as indicated for 3200-3400 kHz.

5950-6200 Allocated exclusively to International
Broadcasting throughout the world.

7100-7300 Allocated exclusively to Amateur Radio
in the Americas, and to International
Broadcasting in other areas of the
world.

9500-9775 Allocated exclusively to International
11700-11975 Broadcasting throughout the world.
15100-15450
17700-17900
21450-21750
25600-26100

Rap10-TV EXPERIMENTER
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Electrical extensions, cube taps
and make-shift AC-power connections
are frequent sources of trouble

OUTLET

by Paul Hertzberg,K2DUX

W In this era cf Space-Age technology we
have to have some electricity wherever we go
—to power our radios, televisions and labor-
saving devices, not to forget, of course, our
lighting. For those items that aren’t powered
by their internal batteries we still need a con-
nection to the power line. Heavy-current ap-
pliances and light fixtures are generally
wired-in, directly—wall receptacles are used
for portable appliances and table lamps. The
best time to install the wiring for these units
is before the construction work is finished.
The wall studs and door frames have been
erected in your basement or home addition
and now it is time to start your electrical wir-
ing. A knowledge of the local electrical codes
governing your installation and careful plan-
ning will insure a job that is neat, safe and
legal. All wiring must at least conform to the
National Electrical Code 1962, and aay local
ordinances, codes or standards. The code was
originally drawn up at the turn of the century
by insurance, elzctrical and architectural in-
terests. Many editions and supplements have
been issued down through the years to keep
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pace with new appliances, techniques of in-
stallation and materials. The latest copy of
the code may be obtained for $1 from the
National Fire Protection Association, 60
Batterymarch Street, Boston 10, Mass.

Many cities prohibit work by the home-
owner entirely—other communities require a
permit and a plan only, while there are no
restrictions at all in a few places.

The procedure in New York City is that a
licensed electrician must get a permit, do the
work, and apply for an inspection by the
Dept. of Water Supply, Gas and Electricity—
who automatically sends a copy of the in-

spection report to the Board of Fire Under-

writers.

Licensed electricians’ rates are very ex-
pensive and many. many homeowners do
their own work—following the Code. There
are no problems with this type of installation
until the insurance company refuses to pay
off a claim from a fire, that they say, was
caused by improper and illegal wiring that
was not inspected.

In any case. you must start with a plan.

wWwWw . americanradiohistorv.com
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Soldered splices aren’t used much
any more. Circuit is completed by the
connection between screw terminals.

76

Two or more boxes may be easily
ganged to accommodate switches, out-
lets; loosen screw and remove side plate.

Plan not only for the present but for any pos-
sible future needs. It takes just as long to in-
stall wiring with #12 (AWG) conductors
with a 20-ampere capacity as it does the
slightly thinner # 14 wire that will handle a
maximum of 15 amperes safely. Don’t put in
a minimum number of outlets—thinking to
save a few pennies here and there. An extra
outlet never hurts and saves a great deal of
wall chopping and patching at some later
date. And make sure there is plenty of il-
lumination. You can always turn off an extra

Stand on BX and pull taut across
knee. Thumb guides hacksaw blade
to start cut—don’t cut your knee.

Remove kraft-paper wrap but
not ground lead-—bend back; wrap
araund cable; secure in clamp.

light but it is very difticult to add an extra
overhead light after the ceiling is finished and
all the tiles are in place.

Make a plan—use a scale of 2 inch to
equal 1 foot. Symbols, rather than an actual
picture of an outlet or fixture, are conven-
tionally used. These symbols are nationally
understood by clectricians, The lines repre-
senting the BX cable do not have to be drawn
showing their actual route through the walls
or floors. In actual practice the shortest route
will save the cost of extra cable.

Rap10-TV EXPERIMENTER
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I Special brackets make it a
simple job to *“hang’ boxes for
switches and receptacles.
Hammer and nails are used by
professionals for speedy
installations while the home-
owner will often use wood
screws for less noise.

Cable is held in place by
special BX staples that prevent
cable pulling at wall box.
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i | ¢
- o 5 - o I8
Last step is connection to circuit breaker. | ¥ ik i
Wiring can’t be live before; a safety step. ¢ %
: 1
i ] Sl 1
II : 1
| \ L L
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\ .TT%"'NA L T‘rﬁ o Hole for BX should not be a snug fit—it makes
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“pulling” cable difficult during installation and a

1 i A . . . .
1% T 0 °s / 1 nail {driven in after wall is closed) will not
] |! b i be able to penetrate cable that has freedom to move
i |\' I r ' ". sideways. Do not drill hole close to surface.
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How you Add-A-Outlet depends on
location of existing wiring and outlet
boxes. The connections are simple.
Running the cable through finished walls
and ceilings can be a big problem.

Installing 3-way switch circuit adds

real convenience to lighting rooms with
two doorways or hallways from upstairs
or down—saves many extra steps.

SOURCE

Job Sequence.

Mark position of outlet boxes, ceiling

hangers, junction boxes, switches.

Mount all boxes, hardware on their own

or special brackets.

Install the cable from point to point.

Drill through studs, building members.

The standard technique of the building
contractor is now to enclose the walls with
paneling, plastering, etc., finish the floors and
trim. For the do-it-yourselfer it might be ad-
visable to skip the finishing step and do all
the connecting of wires and outlets—tempor-
arily hang ceiling fixtures and connect new
circuit breakers or added fuses to activate the
new wiring. This way you can test all your
wiring and make any corrections before the
walls go on.

Receptacles. Install at least one outlet for
each l2-linear feet or major fraction of the
perimeter side of the room. The outlets are
generally placed one foot above the floor.
Connect the wall receptacles to a different
circuit (fuse or circuit breaker) than the
overhead lights in the same room. Put the
laundry equipment outlet on a separate cir-
cuit from the lights in the room.

Lighting. Furnish one circuit for the light-
ing fixtures of each 500-square feet of floor
area. There is no limit to the number of over-
head lights you can put in an area as long as
you don’t overload the fuse or circuit

Machine screw tightens
clamp to hold BX cable in
Gem box—BX connectors
are needed for square and
round boxes that are

used with BX or conduit
{pipe) since these do

not have built-in clamps

of any sort. -
e L
?{1/ pNAIL (ﬁ—f’
- oy |
WAL eoanD—=fZ 7 L _Hl_g'f_l v\
i 7 LAY
e~ -H- -
SCREW
SWITCH /TERMINAL |
I\__"--L—L
HANDLE 5
13
e

MOUNTING SCREW

BOX SHOULD BE
FLUSH WITH WALL /
SURFACE

N i
\\\ 2x3" sTUD \

] \
i WP
breaker. Just don’t put in too few—you can
always turn out unwanted ones—and not
have to wish you had put in more. Most
electrical codes require at least two 20-amp
receptacle circuits each, for the laundry,
kitchen, and dining-room area—and a sepa-
rate lighting circuit. A separate 20-ampere
circuit is recommended for every 500 square
feet of floor space or a 15-amp circuit for
every 375 square feet. Consider installing a
separate connection for air conditioners, elec-
tric laundry dryers and electric heaters, rotis-
serie broilers or ironers—any appliance that
draws more than 72 to 10 amperes. n
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Take the output of an amplifier and
connect it to its input and you have
an oscillalor—but there is more!

by Roy E. Nelson

AUGUST-SEPTEMBER, 1966

llators: theory & practice

W The study of oscillators considers one of
the most capricious-natured electronic cir-
cuits known to engineers, technicians and
experimenters. “An amplifier oscillates and
an oscillator amplifies,” has been credited to
anonymity but truly relates the oddity of
this most important element of all audio and
RF circuitry as we know it today.

To approach the very fundamental condi-
tion of oscillation we consider Fig. 1 in
which a capacitance and an inductance are
combined and to which we add, initially,
electric or magnetic energy.

Suppose that capacitor C has been charged
by some means. The energy stored in the
capacitor is then 12CE? where E is the
maximum potential difference between the
metallic plates of our capacitor. (E is in
volts and the capacitance of C in farads.)
When E is at its maximum value, the current
in the circuit is zero. The presence of in-
ductor L will allow the energy stored in the
electric field of the capacitor to be trans-
ferred, and to form a magnetic field around
the inductor.

As the capacitor discharges, E becomes
zero and the current I becomes maximum.
At the instant I is maximum, the energy in
the magnetic field is Y2LI*—all energy is
stored in the magnetic ficld and none in the
electrical field. (L is in henrys and I in am-
peres.)

The process now reverses, the magnetic
field collapses and the energy is transferred
back to the electric field of the capacitor.
This process would repeat itself indefinitely
if there was no loss of energy in the circuit.

www.americanradiohistorv.com

79



www.americanradiohistory.com

80

Oscillators:

L
Fig. 1. Inductor L and
[ capacitor C diagram the
basic LC-tuned network.
AMPLIFIER GP{ FREQUENCY P
GAIN=G FIX OR CONTROL
. - p" POWER
LOSSatiat UTPUT
TO LOAD

FEEDBACK
NETWORK -
| Loss=pP"L
Fig. 2. The block diagram above shows one
configuration of an oscillator. Feedback
and frequency-control networks may be in
either the input or output of the amplifier.

P; +P"L

Since there is always some resistance asso-
ciated with practical circuits and their ele-
ments, the amplitude of each successive os-
cillation will decrease until all of the stored
energy is dissipated and the oscillations will
cease.

While you have probably heard about tran-
sistor oscillators, vacuum-tube oscillators or
tunnel-diode oscillators etc., these various
classes (and they are as many as the active
devices furnishing the gain necessary for the
oscillation) tell us nothing about the nature
of the oscillator.

The Basics. Fig. 1 illustrates the basic
principles of oscillator function. At this
point it will be helpful to examine some of
the basic concepts of a sine-wave oscillator.
Fig. 2 shows that an oscillator is composed
of an amplifier (to provide power gain), a
resonator or some device to fix the frequency
of oscillation, and a feedback network to
provide the reinforcing impulses (positive
feedback) that create sustained oscillation.
If this arrangement is to operate as a stable
oscillator, the gain around the closed loop
should be unity. If a gain greater than unity
(one) exists, the output will decrease until
the loop gain is reduced to unity, because of
the limiting which occurs at high levels.

It can also be shown that the phase shift
around the closed loop of Fig. 2 should be
zero. Any phase shift, at the frequency of
oscillation, will change the frequency a
few cycles to a point where the phase shift
is zero. These two conditions, of unity
power gain and zero phase shift (around the
loop) are known as Barkenhausen criteria
for oscillations.

The circuit in Fig. 2 has a gain factor des-
ignated as G and the frequency-control ele-
ment has a loss factor of P’, and the feed-
back network has a loss factor of P”,. When
the gain G of the amplifier is greater than the
combined loss of P, and P”,, the P, to the
amplifier will cause it to oscillate and we will
be able to utilize the output at P, for what-
ever purpose our oscillator is intended.

>

- OUTPUT
) _L—-’
. 2 PLATE
¢ . LOAD
. 1T .
Sy A
Fig. 3. In vacuum-tube oscillator {above)

feedback is through induction by cathode cur-
rent through bottom turns of inductor L.
Common-base transistor circuit (below) has
separate windings for emitter, collector cir-

cvits wound on same transformer core.
|/ S
L1 .
COLLECTOR
LOAD
L
b B
<1111+ >

Hartley triode. Fig. 3A illustrates a
Hartley oscillator in which the amplifying de-
vice is a triode. The frequency-controlling
combination is LC—the feedback section is
a part of L but not a part of the frequency
controlling network. Bias requirements for
the triode are set by the capacitor and re-
sistor network indicated.

With proper voltage supplied by the bat-
tery, a sinusoidal signal will be present at
the output points—the frequency set by the
LC combination. The frequency will be sta-
ble if the frequency determining elements are
maintained at a steady temperature. If the
whole unit is encased in a metal box (with
the temperature of the metal box remaining
constant) and the battery voltage or power
supply voltage is maintained at some con-
stant value, the oscillator will remain as sta-
ble as any crystal-controlled oscillator.

Solid-state electronics (transistor circuitry),
in Fig. 3B use the same controlling elements
as the triode oscillator. The frequency-
determining network is transformer winding
L and capacitor C in the emitter circuit. They
form the basic L.C circuit of Fig. 1 and are
the essentials of an oscillatory circuit.

Rap10-TV EXPERIMENTER
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By wiring the transistor as a common-base
amplifier considerably more impedance (1)
is in the collector circuit than in the emitter
circuit. Under these conditions the circuit is
capable of voltage gain.

For positive feedback, the terminals of L1
must be connected to assure the transfer of
positive feedback into the low impedance
winding of L.

Semiconducters. Our prime concern in
dealing with transistors is bias current rather
than voltage, as is the case with vacuum
tubes. With propar phasing of the two wind-
ings (L and L1), an induced current in the
primary L can be made to flow in a forward
direction. Unlike a vacuum tube, the tran-
sistor in an oscillator circuit will not neces-
sarily see an unchanging average bias. This
is because the circuit does not contain a bias
capacitor as is n2cessary in the case of a tri-
ode vacuum-tube circuit.

When voltage is first applied, the base of
the transistor is, for all practical purposes
(through L) at the same potential as the
emitter. At this instant, the collector
current is 1., (wnich designates the collector-
cutoff current). This current is relatively
small but increases rapidly when voltage, by
the battery, is first applied to the circuit. This
current flows through L1 and induces a volt-
age in L. With the coils correctly phased,
this induced voltage produces forward bias
in the base-emitter circuit causing the col-
lector current to increase from [, to a
slightly higher value.

This collector current increase raises the
forward bias in the base circuit by the trans-
former action of L and L1, in turn, increas-
ing the collecto: current. The collector cur-
rent rises until the L and L1 transformer
combination saturates and transformer ac-
tion diminishes.

With the loss of transformer action the
induced base-emitter current falls in intensity
causing the colkctor current to diminish. As
this current lessens in intensity, /., is driven
below its normal quiescent point. It quickly
attempts to regain the original condition that

COLLECTOR CURRENT () —

PEAK COLLECTOR CURRENT:

AVERAGE COLLECTOR CURRENT

+Eq

Fig. 5A. Coupling
from feedback is
between L and L1.

Fig. 5B. Feedback
coupling is from
L, L1 induction.

existed when the voltage was first applied
and the cycle begins again—at a frequency
determined by LC. Resistor R is the collector
load and the voltage drop across R is usable
in some external circuit where sinusoidal
waves are needed.

As is the case of the vacuum-tube oscil-
lator circuit previously described, this audio-
oscillator circuit is very stable if the voltage
remains constant and the temperature of the
oscillator components is maintained at a con-
stant level. Fig. 4 illustrates, graphically, the
action of this transistor oscillator.

Positive Feedback. Oscillators function
in many ways—the feedback-path classes of
oscillators are many. Basically they must
have an external path to couple energy from
the output to the input. Figs. SA-5H give a
number of circuits for transistor oscillators.
All of the circuits use pnp transistors, but
npn types are just as usable—changing the
polarity of the voltage applied to maintain
the proper bias potentials.

In Fig. 5A, the resonant circuit (LC) is
in the collector and the feedback is obtained
by transformer coupling from collector to
base. The resonant circuit in 5B is again in
the collector but the coupling is to the emit-
ter. The transformer turns ratio in this cir-
cuit (Fig. 5B) for feedback must be greater
than Fig. 5A since the input impedance of
the emitter is considerably lower than the
base impedance.

L-L1 SATURATION POINT

COLLECTOR CUT-OFF POINT (I¢o)

Fig. 4. Graph of the
collector-current flow in
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circuit of Fig. 3.
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Oscillators:

(]

Fig. 5C. The DC
 through L and L1
is kept to just a
few microamperes.

Fig. 5D. Circuit
is Hartley type
with tapped coil.

Fig. 5E. Colpitts
circuit has series
capacitors in LC.

...Ec

Fig. 5C is basically the same as Fig. 5A
except that the tank (LC) circuit is AC-
coupled (shunt-fed) to the collector with a
capacitor. The current in Fig. 5D can be
compared to that in 5B. The autotransformer
action of the tank circuit is used as the feed-
back circuit with capacitor C1 used to block
DC between the collector and the emitter.
Fig. SE is similar to SA and 5D except series
capacitors are used, in place of a tapped in-
ductor, to provide the feedback path.

We have covered the requirements neces-
sary for oscillation by defining, in both
vacuum-tube and transistor circuitry, the
component requirements and what these
components do. To resolve the information
presented thus far to elementary electronics
theory we find that four prime factors are
essential to oscillation:

Frequency Determining Network—It is
necessary that an oscillator provide a
self-sustained AC-voltage at a single fre-
quency. Components must be selected
to establish this frequency. In the oscil-
lator circuits shown L and C are these
determining elements.

Positive Feedback—A portion of the
amplified oscillatory voltage must be re-
turned to the frequency determining nct-
work to replace resistance and radiation
losses.

Amplifier—An oscillator will not sustain
its output without some form of amplifi-
cation. This amplifier may be either a
vacuum tube or transistor.

Automatic Bias—Proper components
must be selected to establish bias that
will allow for sustained oscillation at
some definite level. It must allow the
oscillations to start with ease and must
adjust itself to maintain a constant am-
plitude of output signal.

TO B!

SEC.
4/8/16n

SPKR

Fig. 6. Code-practice oscil-
lator has standard parts. R2
controls volume. With key
open, J1 can be used as an
input to amplifier circuit.

Rap1o-TV EXPERIMENTER
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Fig. 7. Broadcaster is a phono oscillator mod-
vlated by a high-output phono cartridge.
Carbon microphene or mike and preamp are
needed for voice broadcasting to AM radio.

FERRITE ANTENNA COIL

L
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139
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INPUT ,gi
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Code-Practice Oscillator. We will now
consider certain specific types of oscillators
and the many different applications these
oscillators have in industry, the military and
in our every-day life.

The schematic diagram in Fig. 6 illustrates,
in a simple way, the basic statement that an
oscillator amplifies and an amplifier oscil-
lates. The connection between the collector
of Q2 (through the key and capacitor Cl)
to the base of QI is the positive feedback of
an oscillatory circuit. If the key and capaci-
tor are removed and an input signal is sup-
plied to J1 we will have an excellent two-
stage audio amplifier. The volume is con-
trolled in both cases, oscillator and ampli-
fier, by potent:ometer R2. This basic circuit,
with certain refinements, is used as a pream-
plifier in many hi-fi sets.

Broadcaster. A wireless phonograph
oscillator (Fig. 7) allows you to play records
through your radio set without making any
physical connection between the two units.
The frequency is controiled by L1 and ca-
pacitors C1 and C2. It is a direct applica-
tion of the basic circuit shown in Fig. 5E.

AUGUST-SEPTEMBER, 1966

1 AC
QUTPUT
transformer

can be used for T1l—just watch the ratings.
T1

Fig. 8. Any standard inverter

»
>

2N307A 117 VAC

AL out

v

THERMADORE
#6L6000

c
2N307A

The signals it generates can be picked up on
any AM broadcast-band receiver. The an-
tenna cannot be longer than ten feet to re-
main within the limitations imposed by the
FCC for radiating devices.

DC Inverter. The oscillator in Fig. 8 has
sufficient power output to transform the in-
put power to a higher voltage to power some
AC device such as a shaver, a small tape
recorder, a radio or some other low-power
appliance. Feedback—the coupling in the
transformer—is introduced between the base
and collector of the 2N307A’'s. The tran-
sistors must be mounted on a heat sink to
dissipate the heat they generate.

If there is no output from the unit when
it is turned on, reverse the two transformer
leads to the base connections of the tran-
sistors. Be very sure that the transistors do
not make any electrical connections to the
metal chassis or the heat sink.

That's the basics of oscillators. Just be-
cause you've gotten this far it doesn’t auto-
matically make you an expert—but you now
know more about oscillators than your
friends (that haven't read as much about
them as you have). u
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FIBER OPTICS
Dons Work Clothes

—
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\
\
\
N—

Tiny tube of glass threads peers inside of
human body—and returns images in living color.
Gives the doctor a gutsy look at what's wrong

B Fiber optics are the spectacular new look
for both industry and medicine. Although
the principle has been known for a century
the technique to manufacture fiber-optic
tubes had not been developed until recently.
Now industry and medicine have a pencil-
thin tube that will let them see things that
were never visible before.

Of course, the most promising aspect of
fiber optics is that it allows viewing the in-
side of living organs—for research and diag-
nosis. For example, an experimental, but
nonetheless alive, dog is anesthetized so that
it does not feel the slim, semi-rigid tube
(a catheter) being pushed through the artery
in its neck . . . into its heart. Bending over
the animal, the physician peers through an
eyepiece and sees the rhythmic contraction
and relaxation of a living heart, seen from
the inside without major surgery.

Inside the 21-inch-long tube, in a diameter
half that of a cigarette, are packed 76,000
thread-like glass fibers, in two concentric
bundles. The outer bundle carried light into
the heart, while the thousands of fibers in
the inner bundle brought back a mosaic of
light and dark spots that merged into a clear
image of the throbbing heart.

The instrument, which was developed by
Dr. Walter J. Gamble, is one of a new gen-

eration of medical tools that is giving physi-
cians unprecedentedly vivid glimpses of the
inside of the living body. Instruments such
as these take advantage of a law of optics
that allows thin fibers of glass to carry beams
of light the way pipes carry water—around
corners or even through loops. Already
very valuable for diagnosis, the fiber-optics
principle also offers hope for better treat-
ment of several conditions. And working
with the American Optical Company Dr.
Gamble is developing a still further im-
proved fiber optics instrument that may be
used on human heart patients.

Because the field is so new most of the
work still is classified as experimental. But
some fiber-optics instruments are in doctors’
offices already. One is a new gastroscope—
used by doctors to examine the stomach and
neighboring parts of the digestive tract for
possible ulcers or growths. It was developed
jointly by Dr. Basil 1. Hirschowitz (of the
University of Alabama) and American Cys-
toscope Makers, Inc.

A sharp contrast to the inflexible, clumsy
tube of the conventional gastroscope with its
complicated system of 60 lenses, the Hirsch-
owitz Fiberscope is slender, flexible and
simple, using only four lenses. Gone is the
discomfort—*"Like swallowing a sword,” one
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Technician looks info
end of fiber-optic tube
which is inserted intfo
metol coil. He cansee
flows anywhere afong
inside of coil. Tube
easily curves and con
follow the coil's Aid-
den, internal surface. |

Saying “Ahhh" is easier with thin optie
tube attached fo dentist drill for light.

No shadows or heat
will mar this delicate
open-heart operation.
Cool light from small
fiber-optic tubes is
concentrated by sur-
geon in precise crea.

Below, model of heart
and light-source unit.
Tube illuminates inside
of heart and reflects
image back to aviewing

lens held in the hand.

Auto mechonic looks inside of ailing
gas tank with fiber-optic tube. Much
safer then a match. Application points
up value of tube in industry where
inaccessible areas must be examined
to head off equipment breckdown,

Peering into eyepiece of fiber-
optic tube, technician is actually
viewing the inside of a generaior.
Curving tube doesn't bother

light waves one bit. They flow
like water inside a garden hose.
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FIBER OPTICS

doctor said of the old instrument—and the
danger of damaging delicate tissues by set-
ting off a flashbulb inside the stomach to
take a picture for later study. The Fiber-
scope has its light on the outside, and the
illumination is good enough for motion pic-
tures. Gone, too, are the blind spots caused
by the conventional gastroscope’s rigidity.

Working with the *Children’s Hospital
Medical Center in Boston, Dr. Gamble has
used another fiber optics instrument to meas-
ure oxygen content of the blood in heart
patients. Surgeons need this information
to measure the seriousness of heart defects
that allow oxygen-poor blood to seep through
faulty heart valves or holes in the heart
walls. In his tests, Dr. Gamble has found
that fiber optics avoids the disadvantages of
other methods of determining oxygen con-
tent.

After a fiber-optics tube goes into the
heart, brief pulses of light are flashed
through it. By analyzing the light that comes
back, an accurate blood-oxygen content read-
ing is obtained, up to 20 times faster than
some methods, and without the continuous
withdrawal of blood samples that other
methods require.

In a variation on the technique, Dr.
Gamble adds a dye to the blood stream to
measure the heart’s blood-pumping capacity.
His aim is the long-sought goal of heart
surgeons; instantaneous measurement of

Fiber-optic tube begins life

as thick glass rods (top left)
which are drawn out of furnace
as thin strands wound on drum.
They're cemented, then stacked
as tapes. Middle row shows

how individual strands occur

in mosaic layout. By travel-

ing through individual fiber,
light ray won't get jumbled, but
continuously reflects around
curves. Along bottom row is the
complete system and how it would
reproduce an image, represenfed
by the letter "E" af the left.

heart pumping capacity. Also, in open heart
operations, fiber-optics tubes can focus light
directly on the area the surgeon is working
on. This is a great advantage because over-
head lights are often obstructed by people
or instruments. Lights close to the spot are
sometimes cumbersome, and they give off
heat which might cause complications. Fiber
optics tubes, which draw their light from
distant sources, cause no heat problems.

One of the most productive fiber optics
inventors is Narinder S. Kapany, a turban-
wearing native of India who works now in
Palo Alto, California. Kapany is working
closely with doctors at Stanford University
on several fiber optics instruments for in-
ternal examinations. He’s already worked
out two other devices, a hypodermic micro-
scope that uses fiber optics to examine tiny
blood vessels, and an experimental fiber op-
tics image intensifier that permits a many-
fold reduction of X-ray exposure with no
loss in clarity of X-ray films.

Kapany is working on a fiber-optics device
that would be inserted in a paticnt’s artery
to monitor the blood stream, sending out
data that would keep doctors constantly in-
formed about the patient’s condition for
diagnosis or treatment. Kapany says this
development ‘is on the threshold.’

All fiber-optics instruments have their ori-
gin in the phenomenon of refraction—the
bending of a beam of light at the boundary
between materials of different densities. If
light hits the boundary at a sufficiently shal-
low angle, it never crosses, but is reflected
back. This is what happens in the fiber-
optics instruments: light ricochets down the

(Continued on page 109)
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Dzavid Sarnoff

Continued from page 42

After less than an hour, Sarnoff was con-
vinced Zworykin's idea of a tube could be
the answer to electronic television, and in-
vested $50,000 000 in the new development
before he could sell a single set.

As one associate who was close to him
then said, “Everyone told Sarnoff television
would never be possible. It was simply too
complicated for the state of the art at that
time.” But as this person described it
Sarnoff paid no attention to his detractors,
simply “lookec up over the trees,” kept on
going until television, the impossible, became
a reality.

Others. While the ultimate fulfillment of
television was probably his greatest achieve-
ment, there were others too numerous to
mention in a single article, for engineers
under his dynamic leadership developed
products that affected almost every area
of living.

Walkie-talkies were a Sarnoff pet as was
electronic air conditioning and electronic
tape. He simply suggested his engineers
present them as presents, for as he said, he
had more faith in their abilities to create
new products than they had in themselves.

For in the years serving as general man-
ager, to chief executive, Sarnoff leadership
brought a host of developments. RCA in-
troduced the first AC operated superhetero-
dyne radio receiver (Radiola 60), the fore-
runner of today’s hi-fi components, (Model
104 and 104 included power amplifiers and
loudspeakers), and the ancestors of today'’s
packaged electronic circuits.

Record Player. Shortly before World War
II, RCA introduced an automatic record
player which played both sides of a record
without turning it over. Its special tone arm
had a two-headed pick-up which played the
top of the record and then the bottom.

RCA, besides being an innovator, sticks to
its guns when it visualizes a future potential.
For example, the company made a success
out of its 45-rpm phonograph record. After
having develcped a clever and simple record
changer plus a new kind of record to be
played on it, CBS got to the market first
with the 33%3 rpm LP record. For a while
it looked like RCA would give up the 45-
rpm LP record which was not really new,
but an improvement over Edison’s long-
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playing record which had been shown for
decades at the Edison museum. Today the
record companies produce both kinds, for
each fill a certain need.

In the industrial fields, RCA introduced
bottle inspection machines which detect
foreign particles in liquids, the electron
microscope, blood analysis devices, and
vehicle detectors for use in traffic signal
control systems. More than ten years ago,
RCA demonstrated driverless cars which
could be operated safely on busy highways,
developed an electronic highway that would
make accidents a thing of the past.

There is hardly an application of elec-
tronics RCA has not explored. In some
areas, it is undisputed leader. but it cer-
tainly does not monopolize the industry. In
the land mobile two-way radio field, RCA
is in third place, behind Motorola and GE.
IBM is way out in front in the computer
field.

Other Areas. In other areas, RCA bought
the Marconi Institute from the United Wire-
less Telegraph Company, formed the Radio
Institutes of America in 1919, where Sar-
noff taught as one of its first chief instruc-
tors. Today RCA Institute ranks on the tech-
nical educational level as M. 1. T. ranks tops
training engineering and scientific talent.

In 1926. Sarnoff founded the first na-
tional broadcasting network, added to pro-
gramming such names as Dr. Walter Dam-
rosch, and the famed Yale President Dr.
James Rowland Angell as educational coun-
sellor at the time. Not satisfied even then, he
sent his musical conductor to ltaly to woo
back to the United States the then retired

(Concluded overleaf)
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An Editorial Note

The whole David Sarnoff story cannot
be told in one magazine article, nor is it to
be found in Sarnoff's recently published
biography (See page 21). There is much,
much more, particularly about the achieve-
ments of RCA scientists and engineers
hand picked by Sarnoff or by executives
under his leadership that cannot be told
here because of lack of space. We are in-
debted to Leo G. Sands and K. C. Kirk-
bride for contributing their research and
writing efforts to the preparation of this
article and we pray the editorial prepara-
tion of text and photographs will do proper
justice and praise to the man who put
America “On the air.”

Julian M. Sienkiewicz, Editor
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DAVID SARNOFF’'S CAREER WITH RCA

1906—Entered the employ of the Marconi
Wireless Telegraph Company of
America as office boy (September
30).
1907—Junior Telegraph Operator, Marconi
Company.
1908—Wireless Operator at Marconi Sta-
tion, Siasconset, Nantucket Island,
Mass.
1909—Manager, Marconi
Gate, New York.
1910-1911—Ship Wireless Operator.
1911-1912—Wireless Operator at Marconi Sta-
tion, John Wanamaker Store, New
York City.
1912—Radio Inspector for Marconi Com-
pany, and Instructor, Marconi In-
stitute.
1913—Chief Radio Inspector and Assist-
ant Chief Engineer, Marconi Com-
pany.
1914—Contract Manager, Marconi Com-
pany.
1915-1916—Assistant Traffic Manager, Marconi
Company.
1917-1919—Commercial
Company.
1919-1920—General Manager, Radio Corpora-
tion of America, which absorbed
Marconi Company.
1921 —General Manager, RCA (April 29).
1922—Vice President and General Man-
ager, Radio Corporation of America
(September 8).
1927—Elected Member of the Board of

Station, Sea

Manager, Marconi

Radic Corporation of America
(December 16).

1929—FElected Executive Vice President,
Radio Corporation of America

(January 1),

1930—Elected President of RCA (January
3).

1947 —Elected Chairman of the Board of
Directors and Chief Executive Offi-
cer of the Radio Corporation of
America (July 11},

1966—Relinquished his
Executive Officer,
Chairmanship  of
Directors.

role as Chief
retaining active
the Board of

Maestro Arturo Toscanini to conduct the
newly formed NBC Symphony Orchestra,

Color. But as these early broadcasting
efforts and television programming efforts
matured, Sarnoff began to see visions of
telecasting in color. Others were willing to
settle for a mechanical television but not
Sarnoff. The electronic color tube could be
perfected he said, and he saw that it was.
Not only perfected, but finally accepted.

It may have been this propensity for win-
ning that earned acclaim from General
Dwight Eisenhower who on November 21,

1944, nominated him for promotion from
Colonel in the Signal Corps to Brigadier
General. The Army General cited him for
his contribution to communications of his-
toric D Day. President Franklin D. Roose-
velt awarded him the Legion of Merit for
military services and he has been awarded
numerous honorary doctor’s degrees by col-
leges and universities.

One Loss. But Sarnoff will be the first one
to admit he didn’t always win. On April 5,
1955, he presented to President Eisenhower,
a “program for political offensive against
world communism,” in which he urged we
“win the cold war as the surest way to pre-
vent hot war.” His proposals attracted inter-
national attention, and teamed with Senator
Karl Mundt’s proposals for a Freedom
Academy, a school to teach psychological
warfare, might have saved us troubles today,
if they had been thoroughly carried out.

More Boxes. Sarnoff is not a man to think
of the past. He sees a future ahead full of
many more “music boxes.” From where he
sits in his 53rd floor office i:: the 70-story
RCA Building, guiding a two-billion-dollar
company that produces giant brains, huge
radars to track missiles, satellites that photo-
graph the moon, he sees still another com-
munication explosion ahead.

One so fantastic we will speak to anyone
anywhere in the world, an international tele-
vision network telecasting in color to every
home in the world. And electronic medicine
advances that will lengthen the lifespan of
man, perhaps to a century. As he says with
a broad smile, “This ancient world of ours
is stirring with change.” =
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"His folks have color TV, that's why . . ."
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Volume 46, No. 1

An up-to-date Broadcasting Directory of North
American AM, FM and TV Stations. Including a
Special Section on World-Wide Short-Wave Stations

n this issue of White’s Radio Log we have
I included the following listings: U.S. AM
Stations by Frequency, Canadian AM Sta-
tions by Frequency, U.S. Commercial Tele-
vision Stations by States, U.S. Educational
Television Stations by States, Canadian Tele-
vision Stations by Cities, and the World-
Wide Short-Wave Stations.

In Our Next Issue. October-November
1966, the Log will contain the following
listings: U.S. AM Stations by Location, U.S.
FM Stations by States, Canadian AM Sta-
tions by Location, Canadian FM Stations by
Location, and the expanded Short-Wave
Section. The short-wave listings will always
be completely revised in each issue of Log to
insure 100 percent up-to-date information.

In the DECEMBER-JANUARY issue of RaDIO-
TV EXPERIMENTER, the Log will contain the

following listings: U.S. AM Stations by Call
Letters, U.S, FM Stations by Call Letters,
Canadian AM Stations by Call Letters, Can-
adian FM Stations by Call Letters, and the
expanded World-Wide Short-Wave Section.
Therefore, in any three consecutive 1966
issues of Raplo-TV EXPERIMENTER maga-
zines, you will have a complete cross-refer-
ence listings of White’s Radio Log that is
always up-to-date. The three consecutive
issues are a complete volume of White’s Ra-
dio Log that offers up to the minute listings
that can not be offered in any other magazine
or book. If you are a broadcast band DX’er,
FM station logger, like to photograph dis-
tant TV test patterns, or tune the short-wave
bands, you will find the new White’s Radio
Log format an unbeatable reference. m

i

LI G TR 1

AU IR L

QUICK REFERENCE INDEX
U.S. ANV Stations by Frequency . .
Canadian AM Stations by Frequency
U.S. Commercial Television Stations by Sates
U.S. Educational Television Stations by States
Canadian Television Stations by Cities
World-Wide Short-Wave Stations
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WHITE'S
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LOG

Ke. Wave Length W.P.
540-—555.5

KVIP Redding, Calif. 5000d
KFMB San Diego, Calif. 5000

WGTO Cypress Gardens,
Fla. 50000d
WDAK Columbus, Ga. 5000

KBRV Soda Springs, ldaho  500d
KWMT Ft. Dodge, lowa 5000d
KNOE Monroe, La. 5000
WDMYV Pocomoke City, Md. 500d
WBIC Islip, N.Y. 250d
WETC Wendell.Zebulon,

N.C. 250d
WARGO Canonsburg, Pa. 250d
WYNN Florence, S.C. 250d
WDXN Clarksville, Tenn, 1000d

WRIC Richlands. Va, 1000d
WYLO Jackson, Wis. 250
550-—545.1

KENI Anchorage, Alaska 5000
KOY Phoenix, Ariz. 5000
KAFY Bakersfield, Calif. 1000
KRAI Craig, Colo. 1000
WAYR Orange Park, Fla, 1000d
WGGA Gainesville, Ga. 5000
KMVI Wailuku, Hawaii 1000
KFRM Salina, Kans, 5000d
WCBI Columbus, Miss. 1000
KSD St. Louis, Mo. 5000
KBOW Butte. Mont. 1000
WGR Buffalo, N.Y. 5000
WDBM Statesville, N.C. 500d
KFYR Bismarek, N.Dak. 5000
WKRC Cincinnat!, Ohlo 5000
KOAC Corvallis. Oreg. 5000

WHLM Bloomsburg, Pa.

KTSA San Antonio, Tex.

WDEV waterbury. Vi, 5000
WSVA Harrisonburg. Va, 5000
WSAU Wausau, Wis. 5000
560--535.4

WOOF Dothan, Ala. 5000d
KYUM Yuma, Ariz, 1000
KSFO San Fran.. Callf, 5000
KLZ Denver, Colo. 5000
WQAM Miami, Fla. 5000
WIND Chicago. I[Il. 5000
WMIK Middlesbore, Ky. 500d
WGAN Portland. Maine 5000
WFRB Frostburg, Md. 1000
WHYN Springfield, Mass. 5000
WQTE Monroe, Mich. 500d
WEBC Duluth. Minn. 5000
KWTO Springfield, Mo, 5000
KMON Great Falls. Mont. 5000
WGAI Elizabeth City. N.C. 1000
WFIL Philadelphia. Pa. 5000
WIS Columbia, S.C. 5000
WHBQ Memphis, Tenn, 5000

KLVI Beaumont, Tex.
KPQ Wenatchee. Wash.
WILS Beckley, W.Va,

570—526.0

WAAX Gadsden, Ala,
KCNO Alturas, Callf.

KLAC Los Angeles, Calif. 5000
WGMS Washington, D.C. 5000
WFSO0 Pinellas Park, Fla. 500d

WACL Waycross, Ga.
WKYX Paducah, Ky.
WVMI Biloxi. Miss.
KGRT Las Cruces, N.Mex.

WMCA New York. N.Y. 5000
WSYR Syracuse, N.Y. 5000
WWNC Asheville. N.C. 5000
WLLE Raleigh, N.C. 00d

U.S. AM Stdtions by Frequency

U, 8, stations listed alphabetically by states within groups.

Abbreviations: Ke., frequency in kilocycles:

W.P., power in watts; d. operates daytime only; n, operates nighttime only. Wave length is given in meters.

Ke. Wave Length w.P.
KLUB Salt Lake City, Utah 5000
KVI Seattle, Wash, 5000
WMAM Marinette, Wis. 5000
580—516.9

WABT Tuskegee, Ala. 500d
KTAN Tucson, Ariz, 5000
KMJ Fresno, Calif, 5000
KUBGC Montrose, Colo. 5000
WDBO Orlando, Fla. 5000
WGAC Augusta, Ga. 5000
KFXD Nampa, |daho 5000
WILL Urbana. 1ll. 5000d
KSAC Manhattan. Kans, 5000
WIBW Topeka, Kans. 5000
KALB Alexandria, La. 5000
WTAG Worcester, Mass, 5000
WELO Tupelo. Miss. 1000
ICANA Anaconda, Mont, 1000
WAGR Lumberton, N.C. 500
KWIN Ashland, Oreg. 1000
WHP Harrisburg. Pa. 5000
WKAQ San Juan, P.R. 5000
KOBH Hot Springs, S.Dak. 500d
WRKH Rockwood, Tenn. 1000d
KDAV Lubbock. Tex. 500d
WLES Lawrenceville, Va, 500d
WCHS Charleston, W.va, 5000
WKTY LaCrosse, Wis. 5000
590-—508.2

KHAR Anchorage, Alaska

WRAG Carrollton. Ala. 1000d
KBHS Hot Springs. Ark. 5000d
KFXM San Bernardino, Cal. 1000
KTHO Tahoe Valley, Calif. 1000d
KCSJ Pueblo, Colo. 1000
WDLP Panama City, Fla. 1000
WPLO Atlanta, Ga. 5000
KGMB Honolulu, Hawaii 5000
KID 1daho Falls, ldaho 5000
WRTH Wood River, HI. 1000
WVLK Lexington, Ky. 5000
WEE! Boston, Mass. 5000
WKZ0 Kalamazoo, Mich. 5000
KGLE Glendive, Mont. 500d
WOW Omaha, Nebr 5000
WROW Albany, N.Y. 5000
WGTM wilson. N.C. 5000
KUGN Eupene, Oreg. 5000
WARM Scranton, Pa, 5000
WMBS Uniontown. Pa. 1000
KTBC Austin, Tex. 5000
KSUB Cedar City, Utah 1000
WLVA Lynchburg. Va. 1000
KHQ Spokane., Wash. 5000
600—499.7

WIRB Enterprise, Ala, 1000
KCLS Flagstaff, Ariz. 5000
KVCV Redding. Calif. 1000
KOGO San Diego, Calif. 5000
KZ1X Ft. Collins, Colo. 1000d
WICC Bridgeport, Conn. 5000
WPDQ Jacksonville, Fla. 5000
WMT Cedar Rapids. lowa 500
WWOM New Orleans, La. 1000d
WFST Caribou, Maine 5000d
WCAO Baltimore. mMd. 500
WLST Escanaba, Mich. 1000d
WTAC Flint,"Mich. 1000
KGEZ Kalispsll, Mont. 1000
WCVP Murphy, N.C. 1000d

WSJS Winston-Salem, N.C. 5000
KSJB Jamestown. N.D. 5000
WSOM Salem, Ohio 00

WFRM Coudersport, Pa.
WAEL Mayaguez, P.R.
WREC Memphis, Tenn.
KROD El Paso, Tex. 5000

KERB Kermit. Tex. 1000d
KTBB Tyler, Tex. 1000
610—491.5

WSGN Birmingham, Ala, 5000
KFAR Fairbanks, Alaska 5000
KAVL Lancaster, Calif. 1000

Every effort has been made to ensure accuracy of the

information listed in this

publication, but absolute

accuracy is not guaranteed and, of course, only in-
formation available up to press-time could be in-
cluded. Copyright 1966 by Science & Mechanics Pub-
lishing Co., a subsidiary of Davis Publications, Inc.,

505 Park Avenue, New

90

York, New York 10022.

Ke. Wave Length W.P.
IKFRC San Francisco. Calif. 5000
WTOR Torrington. Conn. 250
WIOD Miami. Fla. 5000
WMEL Pensacola, Fla. 500d

WCEH Hawkinsville, Ga, 500d
KUAM Agana, Guam 1000
WRUS Russellville, Ky. 500d
KDAL Duluth, Minn. 5000
WDAF Kapsas City, Mo. 5000
KOJM Havre, Mont. 1000
IKCSR Chadron, Nebr. 1000d

R Manchester, N.H. 5000

Albuguerque, N.Mex.
S Charlotte, N.C.

252
<<O

N Columbus. Ohio 5000
WIP_Philadelphia. Pa, 5000
KILT Houston. Tex. 5000
KVNU Logan, Utah 5000
WSLS Roanoke, Va, 5000
WHPL Winchester, Va, 500

KEPR Kennewick-Richmond-
Pasco, Wash. 5000

620-—483.6

KTAR Phoenix, Ariz. 5000
KNGS Hanford, Calif. 1000
KWSD Mt, Shasta, Calif. 1000d
KSTR Grand Junction, Colo. 5000d
WSUN St. Petersburg, Fla. 5000
WTRP LaGrange, Ga. 000d
KWAL Wallace, Idaho 1000
KMNS Sioux City. lowa 100G
WTMT Louisville, Ky. 500d
WLBZ Bangor, Maine 5000
WIDX Jackson, Miss. 5000
WVNJ Newark, N.J. 5000
WHEN Syracuse. N.Y. 5000
WDNC Durham, N, 5000
KGW Portland, Oreg. 5000
WHIB Greensburg, Pa. 1000
WCAY Cayce, S.C. 500d
WATE Knoxville, Tenn, 5000
KWFT Wichita Falls. Tex. 5000
WVMT Burlington, Vt. 500
WWNR Beckley, W.Va. 1000
WTMJ Milwaukee, Wis. 5000
630—475.9

WAVU Albertville, Ala. 1000d
WIDB Thomasville, Ala. 1000d
IKJNO Juneau, Alaska 1000
KVMA Magnolia, Ark. 1000d
KIiDD Monterey, Calif. 1000
KHOW Denver, Colo. 5000
WMAL Washington. D.C. 5000
WSAV Savannah. Ga. 5000
WNEG Toccoa, Ga. 500d
KIDO Boise, Idaho 5000
WLAP Lexington, Ky. 5000
KTI1B_ Thibodaux, La. 500d
WIMS Ironwood, Mich, 1000
KDWB So. St. Paul, Minn. 5000
KXO0K St. Louis. Mo. 5000
KGVW Belgrade, Mont, 1000d
KOH Reno, Nev. 5000
KLEA Lovington, N.Mex. 500d
WIRC Hickory. N.C. 1000d
WMFD Wilmington, N.C. (000
KWRO Coquille, Oreg. 5000d
WEJL Scranton, Pa. 500d
WKYN San Juan, P.R. 5000
WPRO Providence, R.1. 5000
KMAC San Antonio, Tex. 000
KSXX Salt Lake City, Utah 1000d
KGDN Edmunds. Wash. 5000d
KZUN Opportunity. Wash,  500d
640—468.5

KF1 Los Angeles, Calif. 50000
WO0! Ames, lowa 5000d
WHLO Akron, 0. 1000d
WNAD Norman, Okla. 1000d
650—461.3

KORL Honolulu, Hawail 10000
WSM Nashville, Tenn. 50000
KIKK Pasadena, Texas 250d
660—454.3

KFAR Fairbanks, Alaska 106000
KOWH Omaha, Neb. 500d
WNBC New York, N.Y. 50000
WESC Greenville, S.C. 10000d
KSKY Dallas, Tex. 1000
670—447.5

KBO! Boise, lda. 50000
WMAQ Chicago. M. 30000
KNBR San Fran., Calif. 50000

WwWww.americanradiohistorv.com

Ke. Wave Length W.P.
680—440.9

IKNBR San Francisco, Cal. 50000
WPIN St. Petersburg. Fla. (000d
WATY N. Atlanta, Ga. 5000
WCTT Corbin, Ky. 1000
WCBM Baltimore, md. 10000
WNAC Boston, Mass. 50000
WDBC Escanaba, Mich. 10000
KFEQ St. Joseph, Mo. 5000
WINR Binghamton, N.Y, 1000
WNYR Rochester, N.Y, 250
WPTF Raleigh, N.C. 50000
WISR Butler, Pa. 250d
WAPA San Juan, P.Rico. 10000
WMPS Memphis, Tenn. 10000
KBAT San Antonio, Tex. 0000
KOMW Omak. Wash. 1000d
WCAW Charleston, W.Va. 10000d
690—434.5

WVOK Birmingham. Ala. 50000d
KEOS Flagstaff, Ariz. 1000
KEVT Tueson, Ariz. 250d
KKBBA Benton, Ark. 250d
KAPI Pueblo, Colo. 250d
WADS Ansonia, Conn. 500d
WAPE Jacksonville, Fla. 50000
KULA Honolulu, Hawaii 10000
KBL! Blackfoot. Idaho 1000d
KGGF Coffeyville, Kans. 10000
WTIX New Orleans, La. 5000
KTCR Minneapolis, Minn. 500d
KSTL St. Louis, Mo. 1000d
KEYR Terrytown. Nebr. 1000d
KRCO Prineville, Oreg. 1000d
WXUR Media, Pa. 500d
KUSD Vermiilion, S.Dak. 1000d
KHEY El Paso. Tex. 10000
KPET Lamesa. Tex. 250
KZEY Tyler. Tex. 5000
WCYB Bristol, Va. 10000d
WNNT Warsaw, Va, 250d
WELD Fisher, W.Va. 500d
700-—428.3

WLW Cincinnati. Onlo 50000
710-—422.3

WIKRG Mobile, Ala. 1000
KMPC Los Angeles. Calif. 50000
KBTR Denver, Colo. 5000
WGBS Miami. Fla, 50000
WUFF Eastman, Ga. 1000d
WROM Rome. Ga. 1000d
KEEL Shreveport, La. 50000
WHB Kansas City, Mo. 10000
WOR New York. N.Y. 50000
DZRH Manila, P.l. 10000
WIKJB Mavaguez. P.Rlco 1000
WTPR Paris. Tenn. 250d
KGNC Amarillo, Tex. 10000
KURV Edinburg, Tex. 250
KIRO Seattle, Wash. 50000
WDSM Superior, Wis. 5000
720—416.4

KUATL Eleele, Hawaii 5000
WGN Chicago, Il 50000
730—410.7

WIMW Athens, Ala, 1000
KSUD W, Memphis, Ark. 250d
WLOR Thomasville, Ga. 5000d
KLOE Goodland, Kans. 1000d
WFMW Madisonville, Ky 500
WMTC Van Cleve, Ky. 1000d
KTRY Bastrop, La. 250d
WARB Covington. La, 250d
WITO Bath. Maine 1000d
WACE Chicopee, Mass. 5000d
WVIC E, Lansing, Mich. 500
KWRE Warrenton, Mo. 1000d
KWOA Worthington. Minn. 1000d
KURL Billings, Mont. 00d
KVOD Albuquerque., N. Mex. 1000d
WDOS Oneonta, N.Y. 1000d
WFMC Goldshoro, N.C. 1000d
WOHS Shelby. N.C. 000d
WMGS Bowling Green, Ohio 1000d
KBOY Medford, Oreg. 1000d
WNAK Nanticoke, Pa. 1000d
WPIT Pittsburgh, Pa, 5000d
WPAL Charleston, S.C, 1000d
WLIL Lenoir. Tenn, 1000d
KPCN Grand Prairie, Tex. 500d
KSVN Ogden, Utah 00d
WPIK Alexandria. va, 5000d
WMNA Gretna, va. 1000d
KULE Ephrata, Wash. 1000d
WXMT Merrill, Wis. 1000d
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Ke. Wave Length W.P.| Ke. Wave Length w.pP.
— KUZZz Bakersfield, Calif. 250d
740—405.2 KDAD Weed, Calif. 1000d
WBAM Montgomery. Ala. 50000d| KBRN Brighton, Colo. 500d
KUEQ Phoenix, Ariz. 1000d | WLAD Danbury, Conn, 1000d
KBIG Avalon, Cal. 10000d | WSUZ Palatka. Fla, 1000d
KCBS San Francisco, Calif. 50000| WJAT Swainsboro. Ga. 1000d
KSSS Colo. Springs, Colo. 1000 | WKZ1 Casey. (Il 250d
KVFC Cortez, Colo. 1000d| KXIC towa City, iowa 1000d
WSBR Boca Raton, Fla. 1000| WCCM Lawrence, Mass, 1000d
W KMK Blountston, Fla. 1000d | WVAL Sauk Rapids, Minn, 250d
W KIS Orlando, Fla, 5000| KRE! Farmington. Mo, 1000d
KYME Boise, Idaho 500d | KDBM Dillon, Mont. 1000
WVLN Olney, Il 1000d | WKDN Camden, N, J. 5000d
KBOE Oskaloosa, lowa 250d | KJEM Okla. City. Okla, 250d
WYHR Cambridge, Mass, 250d | KPDQ Portland, Ore. 5000d
KPBM Carlshad, N.Mex, 1000d | WCHA Chambersburg, Pa. 1000d
WGSM Huntington, N.Y. 5000d| WDSC Dillon, S.C. 1600d
WMBL Morehead City, N.C. 1000d| WEAB Greer, S.C. 250d
WPAQ Mount Airy. N.C. 10000d | WDEH Sweetwater, Tenn.  1000d
KRMG Tulsa., Okla. 50000 KDDD Dumas, Tex, 250d
WVCH Chester, Pa. 1000d | KBUH Brigham City. Utah 250d
WIAC San Juan, P.Rico 10000 | WSVS Crews, Va.
WBAW Barnwell, S.C. {000d |WKEE Huntington, W.Va, 5000d
w”!é }riulrrbholt. Tgrnn. %ggg WDUX Waubaca. Wis. 5000d
ullahoma, Tenn.
mr:m: Houston. Tex. 5?833 810—370.2
oxarkana, Tex. A
ini n v KGO San Francisco. Calif. 50000
WBCI Williamsburg. Va. 500d WA‘{‘IE“;\dia"ap,o”s;w Ind. 2305?](;
e wY nnapolis. Md.
750—399.8 WwJiPW Rockford. Mich. 500d
KFQO Anchorage, Alaska 10000 | wsSJC Magee, Miss. 50000
WSB Atlanta, Ga. 50000| KCMO Kansas City, Mo. 50000
WBMO Baltimore. Md. 1000d | wGY Schenectady, N.Y. 50000
KMMJ Grand Istand, Neb. 10000d | WKBC N.Wilkeshoro, N.C. 1000d
WHEB Portsmouth, N.H. 1000d | wCEC Rocky Mount, N.C.  1000d
KSEO Durant, Okla. 250d | WEDO McKeesport, Pa. 1000d
KXL Portiand, Oreg. 50000 | wKVM San Juan, P.R. 25000
wzgxmc:iqusbu&u_- w.va, égggg WMTS Murfreesboro, Tenn. 5000d
adison, Wis,
760—394.5 820—365.6
o WAILT Chicago. I11. 5000d
KFMB San Diego, Cal. 5000 | WIKY Evansville, Ind. 250d
KGU Honolulu, Hawaii 10000 | wOoSU Columbus, Ohio 5000d
WJR Oetroit, Mich. 50000| wFAA Dallas, Tex. 50000
WCPS Tarboro, N.C. 1000d | wBAP Ft. Worth, Tex. 50000
WORA Mayaguez. P.R. 5000
830—361.2
770—389.4 KIKI Honolulu, Hawaii 250
KUOM Minneapolis, Minn. 5000d g
WEAL Norihfieid, Minn. " 5000d WCCO Minneanolis-St, Pavlo 00
EW St. Louis. Mo. 1000d| QFy Kalispell. Mont. 1000
,',‘&%é“ﬂ"""?““f' N-Mex. 50000) KBOA Kennett,” Mo. 1000d
ew ork, I 000!
KXA Seattle. Wash. 000 WNOVC New York, N.Y. 1000
Ah el L) sv“rur 31513;9 Al 1000d
wWBBM Chicago. (1, 50000 | waym N%w %rita?l.l Conn. 1000d
WJAG Norfolk. Neb. 1000d | WRYH Norissille. Ky. o™ 50
WCKB Dunn, N.C. 1000d uisvil ety 000
WBBO Forest City. N.C.  1000d | WVPO Stroudsburg, Pa.  250d
KSPI Stillwater, Okla. 250d —
WAVA Arlington, Va. 1000d 850 3852.7 o
WYDE Birmingham, Ala.
790—379.5 KICY Nome, Alaska 5000
WTUG Tuscaloosa. Ala. 1000d | KGKO_Benton, Ark. 1000d
KCAM Glennallen, Alaska 5000 | KOA Denver. Colo, S0
KCEE Tucson, Ariz. 00d | WRUF Gainesville. Fla. 5000
KOSY Texarkana. Ark. 1000 | WEAT W. Palm Beach. Fla. 1000
KDAN Eureka, Calif. 5000d [ KIMO Hilo. Hawaii
KABC Los Angeles. Catif. 5000| WCLR Crystal Lake. HI. 500d
WLBE Leesburd, Fia. 000 | WHOH Boston. Mass. 50000
WEUN Miami Beach, Flu, 5000 WKBZ Muskegon, Mich. 1000
WYNR Brunswick, Ga. 500d | KFUO Clayton, Mo. 5000
WGRA Cairo, Ga. 1000d | WKIX Raleigh. N.C. 10000
KONA Keatakekua, Hawaii 1000 WIW Cleveland, Ohig 1000
i WJAC Johnstown, Pa. 10000
KEST Boise, {daho 1000d A
WRIMS Beardstown, 111 500d | WEEY Reading. Pa ot
KXXX Colby, Kans. 5000d Y GLITEIED [2ih 0
WAKY Louisville, Ky, 5000 WIVK Knoxvilie, Tenn. 50000
WRUM Rumford, Me. 10004 | WRAD Morfolk, va. oot
ug?&"#“ln;ﬁ' Mich. |8000 KT acoma, Wash, 100!
agee, Miss. 00d W
KGHL Billings, Mont. 5000 860—348.6
WWNY Watertown, N.Y. 1000 | WHRT Hartselle, Ala. 250d
WLSV Wellsville, N.Y. 1000d | WAMI Opp, Ala 1000d
WTNC Thomasville, N.C. 1000d | KIFN Phoenix, Ariz. 1000d
KXGO Fargo, N. Dak, 5000 | KOSE Osceola. Ark. 1000d
KWIL Albany, Oreg. 1000 | KWRF Warren, Ark. 250d
WAEB Allentown, Pa. 1000 | KTRB Modesto, Callf. 10000
WPIC Sharon, Pa. 1000d | WOWW Naugatuck. Conn. 250d
WEAN Providence, R.I. 5000 WAZE Clearwater, Fla. 500d
WWBO Bamberg-Denmark. W IKKO Cocoa, Fla. 1000d
S.C. 1000d | WERO Atlanta, Ga. 1000
WETB Johnsen City, Tenn. 1000d | WDMG Douglas, Ga. 5000d
WMC Memphis. Tenn. 5000 WMR|I Marion, Ind. 250d
KTHT Houston, Tex. 5000 KWPC Muscatine, lowa 250d
KFYO Lubboek, Tex 5000 KOAM Pittsburg, Kans, 10000
KUTA Blanding. Utah 1000d | WSON Henderson, Ky. 500d
WSIG Mount Jackson, Va. 1000d | wAYE Baltimore, Md. 1000d
WTAR Norfolk, Va. 5000| wSBS Gt, Barrington, Mass. 250d
KGMI Betlingham. Wash. 5000| KNUJ New Uim. Minn, 1000d
KNEW Spokane, Wash. 5000| WMAG Forest, Miss, 500d
WEAQ Eau Claire. Wis, 5000 K ARS Belen. N. Mex. 250d
WFMO Fairmont, N.C. 1000d
800—374.8 WSTH Taylorsville, N. C. 2504
WHOS Decatur, Ala. 1000d | KSHA Medford, Oreg. 1000d
WMGY Montgomery, Ala.  1000d| WAMO Pittsburgh. Pa, 1000d
KINY Juneau, Alaska 000| WTEL Philadelphia, Pa. 10000d
KAGH Crossett, Ark, 250d | WLBG Laurens. S.C. 1000d
KVOM Morrifton. Ark. 250d| KFST Ft. Stockton, Tex. 250d
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Kec.

KPAN Hereford, Tex.
KSFA Nacogdoches, Tex.
KONO 8an Antonlo, Tex.
KWHO Salt Lake Cityl.J

WEVA Emporia, Va.
WOAY Oak Hill, W.va.
WFOX Milwaukee, Wis.

870—344.6

KIEV Glendate, Calif.
KAIM Honolulu, Hawaii
WWL New Orleans, La.
WKAR E. Lansing, Mich.
WHCU Ithaca, N.Y.
WGTL Kannapolis. N.C.
WHOA San Juan, P.R.
KJIM Ft. Worth, Tex.
WFLO Farmvilie, Va.

880—340.7

WCBS New York, N.Y,
WRR2Z Clinton, N.C.
WRFD Worthington, Ohio

890--336.9

WLS Chicago, 111,
WHNC Henderson, N.C.
KBYE Okla. City, Okla.

900--333.1

WATV Birmingham, Ala.
WGOK Mobile, Ala.
WOZK Ozark, Ala,
KPRB Fairbanks. Alaska
HOZ Harrison. Ark.
BIF Fresno, Calif.
GRB West Covina, Cal.
JWL Georgetown, Del.
SWN Belle Glade, Fla.
WMOP Ocala, Fla.
WCGA Calhoun, Ga,
WCRY Macon, Ga,
WEAS Savannah, Ga.
KTEE Idaho Falls, |da.
KSIR Wichita, Kan.

1A Luulswlle Ky.
SI Pikeville, Ky.

EH Oakdale, La.

E Brunswick, Maine
MD Laurel, Md.
WATC Gaylord, Mich,
KTIS Minneapolis, Minn.
WDDT Greenville, Miss.
KFAL Fulton, Mo.

KJSK Columbus, Nebr.
WOTW Nashua, N.H.
WBRYV Boonville, N.Y.
W KAJ Saratoga Springs,

Wave Length

tah

2

=~

WAYN Rockingham. N.C.
WIAM Williamston, N.C.
KFNW Fargo, N.Dak.
CNS8 Canton, Ohlo
FRO Fremont, Ohio
CPA Clearfield. Pa.
FLN Philadelphia, Pa,
KXV Knoxville. Tenn.
COR Lebanon. Tenn,
IKALT Atlanta, Tex.
KMCO Conroe, Tex.
KFLD Floydada. Tex.
KCLW Hamilton, Tex.
wWODY Bassett, Va.
WAFC Staunton, Va.
KUEN Wenateheo, Wash,
WATK Antigo, Wis.

910—329.5

wDVC Dadeville, Ala.
KPHO Phoenix, Ariz.
KLCN Blytheville, Ark.
KAMD Camden, Ark.
I(DEO El Cajon, Calif.
KEWB Oakland, Calif.
KOXR Oxnard, Cal.
KPOF nr. Denver, Colo.

w
w
w
w
w
w

WRCH New Britain. Conn.

WPLA Plant City. Fla.
WGAF Valdosta, Ga.
KBGN Caldwell, lda.
WAKO Lawrenceville,
wWSUIi lowa City, lowa

KISI Salina, Kan.
WLCS Baton Rouge, La.
WABI Bangor, Maine

WFDF Flint, Mich,
WCOC Meridian, Miss.
KOYN Billings, Mont.
KYSS Missoula, Mont.
KBIM Roswell, N. M.
WRKL New City, N.Y.
WLAS Jacksonville. N.C.
KCJB Minot, N.Dak.
WBRIJ Marietta, 0.
WPFB Middletown. Ohio

RY Brookings.
WAVL Apcllo. Pa.
WGBI Scranton. Pa.
WSBA York, Pa.

a.
Oreg.
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W.P.[Ke, Wave Length w.pP,
250d | WPRP Ponce, P, 5000
j1000d| WNCG North Charlestun S.C. 500d
5000 | WORD Spartanburg, 8.C. 30004
wJCw Johnson City. Tenn. 5000
1000d| WEPG S. Pittsburgh, Tenn. 500d
1000d| KNAF Fredericksburg, Tex. 1000d
10000d| KRIO McAllen, Tex. 5000
250d| KRRV Sherman, Tex.

KALL Salt Lake City, Utah 5000
WVTR White River Junction,
250d Vermont 1000d
5000 | WRNL Richmond. Va. 5000
50000 WHYE Roanocke. Va. 1000d
5000d | KORD Pasco, Wash. 1000d
5000 | KIXI Seattle, Wash. 1000
1000d ] KISN Vancouver, Wash. 5000
5000 | WHSM Hayward, Wis. 5000d
250| WDOR Sturgeon Bay, Wis. 1000d

1000d) 920—325.9

WCTA Adalusia, Ala. 000
50000| WW WR Russellville. Ala. 1000d

1000d | KARK Little Rock, Ark. 5080
5000d | KLOC Ceres, Calif. 00d

KDES Palm Springs, Cal. 5000
KVEC San Luis Obispo, Cal. 1000

50000) KREX Grd. Junetion, Colo. 00
1000d | KLMR Lamar, Colo. 500
1000d| WMEG Eau Gallie, Fia. 1000

WGST Atlanta, Ga, 5000
WVOH Hazelhurst, Ga. 500d
1000d | WGNU Granite City, U1 500d
1000d | WMOK Metropolis. ill. 1000d

1000d | WBAA W, Lafayette. Ind. 5000
10000 | KXFNF Shenandoah, la. 000d
1000d | WTCW Whitesburg, Ky. 5000d
{000d | WBOX Bogalusa, La. 1000d

250d| KTOC Joneshoro, La. 000d
5000d | WPTX Lexington Pk., Md.  500d
1000d | WMPL Hancock, Mich. 1000d

1000d | KDHL Faribault, Minn. 1000
1000d | KWAO Wadena, Minn. 1000

250d | KRAM Las Vegas, Nev. 1000
5000d| KOLO Reno, Nev. 000
1000d | KQEO Albuguerque, N.Mex. 1000

250d | WTTM Trenton, N.J. 1000
1000d | WKRT Cortland, N.Y. 1300
5000d | WGHQ Kingston, N.Y. 5000d

2504 | WIRD Lake Placld, N.Y, 1000
1000d | WBBB Buriington, N.C. 5000d
1000d | WMNI Columbus, Ohio 1000
1000d| KGAL Lebanon. Oreg. 1600
1000d | WIKVA Lewistown, Pa. 1000
1000d | WIAR Providence, R.I, 5000
1000d | WIND Orangeburg. S.C. 1000d
1000d | KEZU Rapid City, S.Dak. 1000d
1000d | WLIV Livinoston, Tenn. 1000d
1000d | KELP El Paso, Tex. 1000

KEC#K Odessa, Tex. 1000
Y. 250d | KTLW Texas City. Tex. 10G0d
1000d | KITN Olympia, Wash, 1000d

1000d | KXLY Spokane. Wash, 5000
1000d | WMMN Fairmont. W.Va. 5000

500d| WOKY Milwaukee., Wis. 5000
19000 | 930—322.4
1000d | WETO Gadsden, Ata. 1000d
1000d| KTKN Ketchikan, Alaska 5000

500d | KAPR Doupias, Ariz. 1000d
1000d| KFGT Flagstaff, Ariz. 1000d

500d| KHJ Los Angeles, Calif. 5000

250d | KNGL Paradise, Calif. 00d

250d | K{UP Durango, Colo. 5000

500d | wKSB Milford, Del. 500d

1000d | wHAN Haines City, Fla. 1000
1000d| wiaX Jacksonville, Fla, 5000

250d | wiKXY Sarasota, Fla. 1000

WMGR Bainbridge, Ga. 5000
KSE( Pocatelio, {daho 5000

500d| WTAD Quincy, Il 5000

5000 | WHON Centerville, Ind. 500d
5000d | WKCT Bowling Green, Ky. (000

5000 | WFMD Frederick, Md.

1000 | WREB Holyoke, Mass. 500d

5000 | WBC K Battle Creek, Mich. 5000

5000 | KKIN Aitkin, Minn, 000d

5000 | WSLI Jackson, Miss. 5000

5000 | KWOC Poplar Bluff, Mo, 5000
1000d | KOF1 Kalispell, Mont, 5000d

5000| KOGA Ogallala, Nebr, 500d

1000d | WSOC Charlotte, N.C. 5000
500d | WITN Washington, N.C, 5000

5000 WWNH Rochester, N.H, 5000d

500d | WPAT Paterson, N.J. 5000

1000| WBEN Buffalo, N.Y,. 5000

5000| WIZR Johnstown, N.Y, 1000d

5000 WEOL Elyria. Ohio 1000

5000 | WKY Oklahoma City, Okla. 5000
1000d | KAG] Grants Pass, Oreg. 5000
1000d| WCNR Bloomsburg, Pa. 1000d

5000 | KSON Aberdeen, S.0. 1000

1000 | WSEV Sevierville, Tenn. 5000d

d| KDET Center, Tex. 1000d

1000 | KITE San Antonio, Tex. 5000
5000 | WLLL Lynchburg, Va. 1000d

1000 KENY Bellingham-Ferndale,

1000 Wash. 1000d
1000d | KQOT Yakima, Wash, 1000d
1000d | WSAZ Huntington. W.va. 5000

1000 | KROE Sheridan, Wyo. 1000d
5000] WLBL Auburndale, Wis.

91
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WHITE'S Ke. Wave Length W.P.Ke. Wave Length W.P. | Ke. Wave Length W.P.
KFVS Cape Girardeau, Mo, 5000 | WS1X Nashville, Tenn. 5000 | WPMH Portsmouth, va. 5000d
KFLN Baker, Mont, 000d | KFRD Rosenberg-Richmond, ‘WCST Berkeley Sprgs., W.Va, 250d
KNEB Scottsbluff, Nebr, 100 Tex. 1000d | WSPT Stevens Pt., Wis. 10004
KWYK Farmington, N.Mex. 1000d | KSVC Richfield, Utah 5000 f
ﬂ__l KRIK Roswell, N. flex, " 1000d | WFHG g':lstolc Va. 5000 1020—293.9
attsburg, N.Y. 5000 ase City, va. 500d | KGBS Los Angeles, Calif,
WAAK Dalias, N.C. 1000d | KUTI Yakima, Wash, 5000d | weiL Carbon:ale. ut. fgggg
WFTC Kinston, N.C. 5000 [WHAW weston, W,Va. 1000d | wPEOQ Peoria, 111, 1000d
WWST Wooster, Ohio 1000d | WCUB Manitowoe, Wis. 1000d | KSWS Roswell, N.M. 50000¢
Ke. Wave Length W.P.| KGWA Enid, Okla. 1000 |WPRE PrairieduChien, Wis. 1000 (|KDKA Pittsburgh, Pa. 50000
KLAD Klamath Falls, Oreg. 5000d | KEND Cheyenne, Wyo. 500d
940—3 WHYL Carlisle, Pa. 5000d 1030—291.1
—319.0 WKZA Kane, Pa. 0004 | 990—302.8 WBZ Boston, Mass 50000
KHOS Tueson, Arlz. 250 | WATS Sayre, Pa. 000d | WEIS Center, Ala, 250 s Christi,
KHQS Tueson. Artz, 50209 | WBEU Boauort. s.c. 10004 | Www b Faeats 102508 | KCTA Corpus Christi. Tex. 50000d
WINE Brookfield, Conn. 1000d WBMC McMinnville, Tenn. 500d | WTCB Flomaton, Ala. 500d | 1040—288.3
WINZ Miami, Fla. 50000 | KIMP Mmt. Pleasant, Tex. 1000d | KTKT Tueson, Ariz. KHVH Honoluly. H 1"
WMAZ Macon, Ga, 50000 | KGKL San Angelo, Tex. 5000 KKIS Pittsburg, Calif, 5000 | whio piongiutu. Hawa Su00
KAHU waipahu, Hayaii (0000 KOVO Provo, Utal 5000 | KGUD Santa Barbara, Calif. 1000d | 5{ D5, Moines. fowa 5000
WMIX Mt, Vernon, 11l 5000d| WDBJ Roanoke, Va. 5000 | KLIR Denver, Colo, 1000d X t000d
KIOA Des Moines, lowa 10000 KALE Richland, Wash. 1000 |WFAB Miami, Fla. 5000 | 1050—285.5
WCND Shelbyville, Ky. $000d | WTCH Shawano. Wis. 1000 | WHOO Orlando, Fla. 5000
WYLD New Orleans, La. 10000 | 970—309.1 WDWD Dawson. Ga. 1000d | WRFS Alexander City, Ala. 1000d
WST! St. ignace, Mich, 50 0 WGML Hinesville, Ga. 250d | WCRI Seottsboro, Ala. 50
WIOR South Haven, Mich. 1000d| WERH Hamitton, Ala.  5000d | KTRG Honolulu, Hawail 5000 | KVLC Little Rock, Ark.  1000d
WCPC Houston, Miss. 50000d | WTBF Troy, Ala. 5000 | WCAZ Carthage, i1, 1000d | KTOT Big Bear Lake, Cal. 2504
KSWM Aurora, Mo. 00d | KVWM Show Low. Ariz.  1000d | W1TZ Jasper, ind. 1000d | KOEY San Mateo, Calif.  1000d
KVSH_ Valentine, Nebr,  5000d | KNEA Jonesboro, Ack. 1000d ( WERK Muncie, Ind. 250d | KWSO Wasco, Calif. 1000d
WENC Fayettsville. N.C.  10000| KBIS Bakersfleld, Calif. 1000 | KAYL Storm Lake, towa  250d | WISB Crestview. Fla. 1000d
WCND Shelbyville, N.Y. 250d | KCHV Coachella, Calif. 00 | KRSL Russell. Kans, 250d | WIVY Jacksonville, Fla. 1000d
WCIT Lima, Ohio 250d | KBEE Modesto, Calif. 1000 | WNNR New Orleans, La, 250d | WHBO Tampa, Fla. 250d
KGRL Bend, Oreg. 1000d | KFEL Pueblo, Colo. 1000d | KRIH Rayville, La. 250d | WRMFE Titusville, Fla. 500d
KWRC Woodburn, Ore. 250d | WFLA Tampa, Fla. 5000 | WCRM Clare, Mich. 250d | WAUG Augusta, Ga. 5000d
WESA Charlerol, Pa. 250d | WIIN Atlanta, Ga. 5000d | WABO Waynesboro, Miss, 250d | WMNZ Montezuma, Ga. 250d
WGRP Greenville, Pa, $000d | WVOP vVidalia, Ga. 5000d | KRMO Monett, Mo. 250d | WDZ Decatur, 1(II, 1000d
WIPR San Juan, P.R. 10000 | KPUA Hilo, Hawaii 1000 | KSVP  Artesia. N.Me 1000 | WTCA Plymouth, Ind. 250
KIXZ Amarillo. Tex. 5000 KAYT Rupert, Idaho 1000d { WEEB Southern Plnes. 'N.C. 5000d KUPK Garden City, Kan. 5000d
KTON Belton, Tex. 1000d | WMAY Snrlnuﬂeld (18 1000 | WIEH Gallipolis, Ohio 1000d | WNES Central City, Ky. 500d
KATQ Taxarlana. Tex. 1000d | WAVE Louisville, Ky, 5000 | WTIG Massillon, Ohie 250d | KLPL Lake Providence, La. 250d
WNRG Grundy, va. 5000d | KSYL Alexandria, La. 1000 | KRKT Albany, Oreg. 250d | KCIJ Shroveport. La. 250d
WFAW Ft. Atkinson, Wis. 250 WCSH_Portiand, Maine 5000 | WIBG Philadelphia, Pa, 50000 | KVPI Villa Platte, La. 250d
950—315 WAMD Abardaen, Md, 500 | WVSC Somerset, Pa. 5000d | WMSG Oakiand, md. 500d
— N WESO Southbridge, Mass. 1000d | WPRA Mayaguez, P.R. 10000 | WQMR Silver Sprg., Md. 1000d
WRMA Montgomery, Ala. (000d | WCKD Ishpeming, Mich, 5000d | WLKW Providence, R.I. 50000 | WPAG Ann Arbor, Mich.  5000d
KIBH Seward. Alaska 1000} WKHM Jackson. Mich. 1000 ( WAKN Aiken, S.C. 000d | KLOH Pipestone, Minn. 1000d
KXJK Forrest City, Ark. 5000d | KQAQ Austin, Minn. 5000 | WNDX Knoxwlle, Tenn, 10000 | WACR Columbus, Miss. 1000d
KFSA Ft, Smith, Ark. 1000 | KOOK Billings, Mont, 5000 | KWAM Memphis, Tenn,” 10000d | KMIS Portagevilie, Mo, 1000d
KAHI Auburn, Calif, 5000d | KJLT No. Platte, Nebr 5000d | KTRM Beaumont, Tex, 1000 | KSIS Sedalia, Mo. 1000d
KIMN Denver, Colo. 5000 | KVEG Las Vegas, Nev. 500d | KAML Kenedy.Karnes City, KLVC Las Vegas, Nev. 500
WLOF Oriando, Fla. 000| WIiRZ Newark, N.J 5000 Tex. 250d | WBNC Conway, N.H. 1000d
WGTA Summerville, Ga. 5000d | KDCE Espancla, N. M. 1000d | KNIN Wichita Falls. Tex. (0000 WSEN Baldwinsville, N,Y, 250d
WGOV Valdosta, Ga. 5000 | WEBR Buffalo, N.Y. 5000 | KDYL Tooele, Utah 00d | WYBG Massena, N.v 1000d
KBO!| Boise, Idaho 5000 | WCHN Norwich, N, 500d | WNRV Narrows, Va, 1000d | WHN New York, N.Y. 50000
KLER Orofino, idaho 1000d | WRCS Ahoskie, N.C. 1000d | WANT Richmond, Va. 1000d | WFSC Franklin, N.C. 1000d
WAAF Chicago, Il 1000d | WWIT Canton, N.C. 1000d 1000—299.8 WLON _Lincolnton, N.C. 1000d
WXLW Indianapolis, Ind. 5000d | WDAY Fargo, N.Dak. 000 — g WWGP Sanford, N.C. 1000d
KOEL Oelwein, la, 5000 | WREOQ Ashtabula, Ohio 5000 [ WCFL Chicago, 1lI. 50000 | WZIP Cincinnati, Ohio 1000d
KJRG Newton, Kans. 500d | WATH Athens, Ohio 1000d | WXTN Lexington, Miss, 5000d | KCCO Lawton. Okla, 50d
WBVYL Barbourville, Ky, 1000d | KAKC Tulsa, Okla 1000 | WSPF Hickory, N.C. 1000d { KFM) Tulsa, Okla. 1000d
WAGM Presque Isle. Maine 5000| KOIN Portland Oreg. 5000 | KTOK Okla. City, Okla. 5000 | KEED Springfield. Eugene,
WXLN Potomac-Cabin John, Md. | WWSW Pittsburgh, pa, 5000 | WIOO Carlisle. Pa, 1000 Ore. 1000d
10004 | WIMX  Florence, S.C. 5000 |WGOG Waballa, S. C, 1000d | WBUT Butler, Pa. 1000d
WDRL Boston, Mass, 500u | KHF B Austin, Tex, 1000d { KSTA Coleman, Tex. 250d | WLYC Williamsport, Pa,  1000d
WWJ Detroit, Mich. 5000 | KBSN Crane, Tex. 1000d | KGRI_Henderson, Tex. 250d | WSMT Sparta, Tenn. 1000d
KRSt St. Louis Park, Minn. (000] KNOK Ft. Worth. Tex. 1000d | WKDE Aitavista, va. 1000d | KLEN Killeen, Tex. 250d
WBKH Hattiesburg, Miss. 5000d | W1V! Christiansted, V.'l. 5000 | WHWB Rutland, Vt. 1000d | KFAZ Liberty, Tex. 250d
KLIK Jefferson City, Mo, 5000d | WYPR Danville, Va, 1000d | WBNB Charlotte Amalie, KCAS Slaton, Tex. 250d
WHVW Hyde Park, N.¥. 500d | WANV Waynesboro, Va. 5000d Virgin Islands 1000| WGAT Gate City, va. 1000d
WBBF Rochester, N.Y. 1000 | KREM Spokane, Wash, 5000 | KOMD Seattle, Wash. 50000 | WBRG Lynchburg, Va. 1000d
WIBX Utica. N.Y. 5000 | WWYO Pineville, W.Va, 1000d 1010 296.9 WCMS Norfolk, Va. 1000d
WPET Greensboro, N.C. 5000d | WHA Madison, Wis., 5000d — . KBLE Seattle, Wash, 5000d
KYES Roseburg. Oref. 1000d | WIGL Superior, Wis. 500d { KCAC Phoenix, Ariz. 500d | WCEF Parkersburg, W. Va, 5000d
WNCC Barnesboro, Pa. 500d 980—305.9 KVNC Winslow, Ariz. 1000 | WECL Eau Claire, Wis. 1000d
WPEN Philadelphia, Pa. 5000 . KLRA Little Rock, Ark. 10000 | WKAU Kaukauna, Wis, 1000
WBER Moncks Corner. S. C. 500d| wKLF Clanton, Ala. 1000d | KCHJ Delano, Calif. 5000 | WLIP KKenosha, Wis. 250d
WSPA Spartanburg, S.C. 5000 | WXLL Bip Delta, Alaska 100 | KCM! Palm_Sprgs.. Calif. 1000 | KWV Douglas, Wyo. 250d
KWAT Watertown, S.Dak. 1000 KCAB Dardanelie, Ark. 1000d | KSAY San Fran., Calif. ~ 10000d
WAGG Franklin, Tenn.  1000d | KINS Eureka, Calif 5000 | WCNU Crestview. Fla, Tooed | 1060—282.8
KOSX Denison-Sherman, Tex. $00( KEAP Fresno, Calif 500d | WBIX Jacksonville Beach, KUPD Tempe, Ariz 500
KPRC Houston, Tex. 5000| KFWB Los Angeles. Callf. 5000 Fla. 10000d| K oAy Chico. Calif, 0000
KSEL Lubboek, Tex. 5000 | KCTY Salinas. Cali 000d | WINQ Tampa, Fla. 50000d | 1| MO Longmont, Golo.  (0000d
WXG1 Richmond, Va. 5000d | KGLN Glennwoed Springs, WGUN Atlanta-Decatur, WNOE New Orleans. La. 50000
KMER Kemmerer. Wash. 1000 Colo. 1000d R Ga. 50000d | WwHEB enton Harbors
KIR Seattle, Wash. 5000 | WSUB Groton, Conn. 1000d | KATN Boise, 1daho 1000d St. Joseph, Mich. 50004
WERL Eagle River, Wis. 1000d | WRC Washingten, D.C. 5000 | WCSI Columbus, Ind. §00d e Ny Ord, Neb, ich. 100
WKAZ Charleston, W.Va. 50000 | WDVH Gainesville, Fla,  5000d | KSMN Mason City, fowa  1000d | AP Monroe, N.C. 250d
WKTS Sheboygan. Wis. 500d| WTOT Marianna, Fla 1000d | KIND Independence, Kans, 250d WHOF Canton, O. 5000d
MER, Kemmerer, Wyo. 1000 WBOP Pensacola, Fla. 1000d | KDLA DeRidder, La, 1000d | '\ Philadelphia, Pa. 50000
960—312.3 WLOD Pompano Beach, Fla, 1000d | WSID Baltimore. Md. 1000d | G RYs Tl AGE R P. R 250
Wone aimiagham, s, sono| WELY Harlvell 61 T ioned | WITS, Gy bk | stund | wah WG od
Birmingham, Ala, 50 orry, Ga. 500d ewood, Minn,
WMDZ Mobile. Ala 7000 | WRIP Rossviilo Ga. 104 | WMOX_Meridian, Miss. 10000 | WPHC Waverly, Tenn, LOo0d
KOOL Phoenix, Ariz 000 | KUPI tdaho Falls, Idaho 1000d | KCHI Chillicothe, Mo, 250d | 1070—280.2
KAVR Apple Valley. Calif. 5000d | WITY Danville, III. 000 | KXEN Festus.St, Louis, s
KNEZ Lompoe, Calif. 500| KREB Shreveport, La. 5000d . Mo. 50000d | WAPI Birmingham, Ala. 50000
KABL Oakiand, Calif. 5000 | WCAP Lowell, Mass 1000d | KRVN Lexington, Nebr.  25000d | KNX Los Angeles, Calif. 50000
WELI New Haven, Conn. 5000 WAOP Otsego, Mich 1000d | WCNL Newport, N.H. 250d | WVCG Coral Gables. Fla. 1000d
WGRD Lake City, Fla. 500d | WPBC Richfield, Minn 5000 | WINS New York. N.Y. 50000 | WIBC (ndianapolis, Ind, 50000
WICM Sebring, Fla. 1000d | WAPF McComb. Miss 5000d | WABZ Albermarle, N.C.  1000d | KFD! Wichita, Kans. 10000
WIAZ Albany, Ga. 5000 | KMBC Kansas City, Mo, 5000 | WFGW Black Mountain, KHMO Hannibal, Mo, 5000
WRFC Athens. Ga. 5000 KLYQ Hamilton, Mon 1000d N.C. 500004 | WHPE High Point, N.C.  1000d
KSRA Salmon, Idaho 1000d| KVLV Fallon, Nev. 000d | WELS Kinston. N.C, 1000d | WKOK Sunbury, Penn. 10000
WDLM E. Moline, i1 1000d | KiCA Clovis, N. Mex. 1000 | WI0! New Boston, Ohio  1000d | WMIA Arecibo, P. R, 000
WSBT South Bend, fnd. 5000 | KMIN Granls. N. Mex.  1000d| KBEV Portiand. Oreg. 1000d | WFLI Lookout Mtn., Tenn. 10000
A_Shenandoah, lowa 5000 | WTRY roy: 5000 | WUNS Lewisburg, Pa. 250d | WDIA Memphis, Tenn. 50000
WPRT Prestonsburg, Ky. d] WKLM Wi mington, N.C. §000d | WHIN Gallatin, Tenn, 1000d | KOPY Alice. Tex. 1000
KROF Abbeville, La, 1000d | WAAA Win.-Salem, N.C. 1000d | WORM Savannah, Tenn. 250d | KNNN Friona, Tex.
WBOC Salisbury, Md. 5000 | WONE Dayton. Ohlo 5000 | KBUY Amarillo, Tex. 5000 { KENR Houston, Tex. 10000d
WFGM Fitchburg, Mass. 1000 | WILK Wilkes-Barre, Pa., 5000] KODA Houston, Tex. 000d | WKOW  Madison, Wis. 10000
WHAK Rogers City, Mich., 5000d | WAZS Summerville. S.C. 500d |KAWA Waco-Marlin, Tex. 10000d 1080—277.6
KLTF Little Fatls, Minn. 500d | WYCL York. S. C. 000d | WELK Charlottesville, Va. 1000d | — .
WABG Greenwood. Miss, 1000! KDSJ Deadwood, S.Dak. 1000 | WMEV Marion, Va, 1000d : WKAC Athens, Ala, 1000d
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Ke. Wave Length w.P.

KSCO Santa Cruz, Callf, 10000
WTIC Hartford, Conn. 50000
WVCG Coral Gahles, Fla. 10000

WFIV Kissimmee, Fla. 250
WBIE Marietta, Ga. 10000d
wWiBG Pontiac, 11l

WNWi Northwestern. Ind. 5000d
WKLD Louisville, Ky. 5000
WOAP Owosso, Mich, 1000d
KGCL East Prairie, Mo.

WUFO Amherst, N.Y. 1000d
WEWO Laurinburg, N.C.  5000d
WWDR Murfreesboro, N.C,  500d
WMVR Sidney, 0. 250d
Kwi) Portland. Oreg. 50000
WEEP Pittsburgh. Pa. 1000d
WLEY Cayey, P.R, 250
KGFX Pierre, S. D, 10000d
KRLD Dallas, Tex. 000
WKBY Chatham, Va.
1090—275.1

KAAY Little Rock. Ark. 50000
WWSD Monticello, Fla. 1000d
WBAF Barnesville, Ga.

WCRA Effingham. Ill. 250d
WGLC Mendota, lI. 250d

KHAI Honolulu, Hawail 5000

KNWS Waterloo, lowa 1000d
WBAL Baltimore, Md, 50000
WILD Boston, Mass, 1000d

WMUS Muskegon. Mich. 1000d
WTAK Garden City., Mich. 250
WBZB Selma, N. C. 1000d
WMWM Wilmington, O. 1000d

WJKM Hartsville, Tenn.

KiNG Seattle. Wash, 50000
1100—272.6

KFAX San Franeisco, Calif. 50000
wL88 Carrollten. Ga. 10000
WHLI Hempstead, N.Y. 10000d
WKYC Cleveland, 0. 50000

WGPA Bethlehem, Pa,
1110—270.1

WBCA Bay Minette, Ala. 10000d
WBIB Centreville, Ala. 1000d
KRLA Pasadena, Cal. 50001
WALT Tampa, Fla. 50000d
KIPA Hilo, Hawaii 1000
wWMBI Chicago. #Il. 5000d

WKDZ Cadiz, Ky.
WIKRA Hotly Springs,

Miss.
KFAB Omaha, Nebr. 50000
WBT Charlotte, N.C. 0000
KBND Bend, Oreg. 00
WWDS Everett, Penn. 250d
WNAR Norristown, Penn, 50000d
wWVJP Caguas. P.R. 250
WHIM Providence. R.l. 1000d
WPHC Waverly, Tenn. 1000d

KDRY Alamo Heights, Tex. 1000d

1120—267.7

WUST Bethesda, Md. 250d
KMOX St. Louis, Mo. 50000
WWOL Buffalo, N.Y. 1000d

KEED Springfield-Eugene,
Ore. 1000d
KCLE Cleburne, Tex. 250d

1130—265.3
KRDU Dinuba, Calif, 1000
KSDO San Diego. Cal. 5000d
KLE! Kailua, Hawaii 1000
KW KH Shreveport, La. 50000
WCAR Detroit, h, 50000
WDGY Minneap Minn. 50000
WNEW New York, N.Y. 50000
WISN Mllwaukee, Wis, 50000
1140—263.0
KRAK Sacramento, Calif. 50000
WMIE Miami, Fla, 10000
KGEM Boise, Idaho 10000
5000d

wWSIV Pekin, 1l

KPwWB Piedmont,
WCLW Mansfield. 0. 250d
KLPR Oklahoma City, Okla. 1000d
WITA San Juan, P.R, 10000
KSO00 Sioux Falls, S.pak. 10000
KORC Mineral Wells, Tex, 250d

Mo.

WRVA Richmond, Va. 50000
1150—260.7

WBCA Bay Minette, Ala. 1000d
WGEA Geneva, Ala. 1000d

WJIRD Tuscaloosa, Ala. 5000

KCKY Coolidge, Ariz. 1000
KXLR No. Little Rock, Ark. 5000
KRKD Los Angeles, Calif. 5000
KJAX Santa Rosa, Calif. 5000
KGMC Englewood, Colp, 1000d
WCNX Middletown, Ccnn.  1000d
_WDEL Wilmington, Cel. 5000
WNDB Daytona Beh., Fla, 1000
WTMP Tampa, Fla. 5000d
WFPM Fort Valley, Ga. 1000d
WJEM Valdosta, Ga. 00d

AUGUST-SEPTEMEER, 1966

Ke. Wave Length W.P. |[Ke. Wave Llength W.P.
WGGH Marion, I, 5000d | KOFO Ottawa, Kans. 250d
WIJRL Rockford, HIL. 500d | WF KN Franklin, Ky. 250d
KYED Burlington, la. 500d | KBCL Shreveport, La. 250d
KWKY Des Moines, lowa 1000 | WLBI Denham Sprl_nqs. La. 250d
oAl Sl i, ) weME S e Tl
. Sterling, b astings, Mich.
wLOC Mumfordville, Ky. 1000d; WAVN Stillwater, Minn. 5000d
WJB0 8aton Rouge, La. 5000 | wMDC Hazlehurst, Miss. 250d
WGHM Skowhegan, Maine 5000d | KZYM Cape Girardeau, Mo. 250d
WHMC Gaithersburg, Md. {000 | KBHM Branson, Mo. 1000d
WCOP Boston, Mass, 5000 ) WKBK Keene, N.H. 1000d
WCEN Mt. Pleasant, Mich, 5000 WGNY Newburgh, N.Y. 5000d
KASM Albany, Minn, 1000d | wSOQ N. Syracuse, N.Y. 1000d
oS giag by we. it wicur K i G, i
elby, Mont. w Vv Reidsville, b
KBEA, At 1 0. | WERS SIS C sl
ica, N. EYD Oakes, ak.
WBAG Burlington, N.C. 1000d | WGAR Cleveland, Ohio 50000
WGBR Goldsboro, N.C. 5000 ) WERT Van Wert, Ohio 250d
WCUE Cuyahoga Falls, Ohio 1000d | KGYN Guymon. Okla. 1000d
WIMA Lima, Ohio 1000 | KBLY Goldbeach, Oreg. 1000d
KNED McAlester. Okla. 1000 | KAPT Salem, Ore. 10
KAGO Klamath Falls, Oreg. 5000 | wjUN Mexico, Pa. 1000d
WHUN Huntingdon, Pa. ~ 5000d{ wRIB Providence, R.I. 1000d
WYNS Lehighton, Pa. 1000d | WFWL Camden, Tenn. 250
\\xsr"(\ 3‘" K;ns'"ﬂéﬂg Pa. '0033 WCPH Etowah, Tenn. 1000d
rangeburg, S.0. KVLL Livingston, Tex. 250d
WTYC Rock Hill, $.C. 1000d | KZEE Weatherford, Tex. 250d
WSNW Seneca, S.C. 1000d | wLSD Big Stone Gap. Va. 1000d
KIMM Rapid City, S.Dak. 5000d | wFAX Falls Church, Va. 5000d
WAPO Chattanooga, Tenn. 5000| KASY Auburn, Wash. 250
\x?gb(v Néornstn:n. Tenn. '5383 KO0Z| Chelan, Wash. 1000d
ryan. |ex. WRNE Wis. Rapids, Wis. 500
KCET coraus Christi, Tex. 1000d Lh LiEC s
1ZZ El Paso.Tex. o
KVIL Highland Park, Tex. (000d 1230—243.8
KJBC Midiand, Tex. 1000d [ WAUD Auburn, Ala. 1000
KPNG Port Neches, Tex. 500d | wiBB Haleyville, Ala. 1000
KOLJ Quanah. Tex. 500d | WBHP Huntsville, Ala, 1000
KBER San Antonio, Tex. 1000d | WNUZ Talledega, Ala. 250
KOFE Pullman, Wash. 1000d | WTBC Tuscaloosa. Ala. 1000
KAYO Seattle, Wash, 5000 | KIFW Sitka, Alaska 250
KKEY Vancouver, Wash. 1000d | KSUN Bishes, Ariz. 250
WABH Deerfleld, Va. IOOOd KAAA Kingman, Ariz. 1000
WELC Welch, W.Va. 1000d | KRIZ Phoenix, Ariz. 259
WAXX Chippewa Falls, Wis.5000d | KATO Safford, Ariz. 250
KINO Winstow, Ariz. 1000
1160—258.5 KCON t’:__onwsay.mArA " 280
WJID Chicago, 111 50000d Pw Ft. Smi 0
KSL Salt Lake City. Utah 50000 | KBTI Jenesboro, Ark. e
1170—256.3 KGEE Bakersfleld. Calif. 1000
WCOV Montgomery, Ala. 10000 KWTC Barstow, Calif. :000
KIBS Bishop, Calif, 000
KCBQ San Diego. Calif 50000 KX0 El Centro, Calif, 25
KLOK San tose, Calif. 19000 | KDAC Ft."Bragg, Calil. 250
LD KGFJ Los Angeles, Calif. 1000
WLBH Mattoon, il 250d | BRY Paso Robles, Calif. 1000
KSTT Davenport, lowa 10001 (DG Redding, Calif. 250
I(V00 TPulsa. la. 50000 | Kw G Stockton, Calif 000
LEQ Ponce, P.R, 2501 |(EXQ Grand Junction, Colo, 1000
KPUG Beliingham. wasn. 5000 | K SRS Teatvitie, Colo. 250
WWVA Wheeling. W.va. 50000 Kgéf\( Psl'tlebllo' °°E°‘| |6833
J— K erling, Colo.
1180 254'1‘ WINF Manchester, Conn. 1900
WLDS Jacksonville, 111, 1000d | wGGG Gainesville, Fla. 1000
WHAM Rochester, N.Y. 50000 | wONN Lakeland, Fla 1000
WMAF Madison, Fla. 1000
1190—252.0 WSBB New Smyrna Beh.,
KRDS Tolleson, Ariz. 250 Florida |000
KEZY Anaheim, Calif. 1000 | WNVY Pensacola, Fla. 1000
%’6% V;:lelw Calif-l 1 %%%d WCNH Quincy, Fla. 1000d
. Wayne, Ind. JNG W, Palm Beach. Fla, 250
WANN Annapolis, Md. 10000d \VVIBIA Augusta, Ga. 1o00d
WHKOX Fram’gham, Mass. 1000d | wgLJ Dalton. Ga. 1000
WwLIB New York, N. Y. 1000d | wX LI Dublin. Ga. 1000
KEX Portland. Dreg. 50000 | wFQOM Marietta, Ga. 1000
WRAI Rio Piedras, P.R, 500 | wSO K Savannah, Ga. 1000
KLIF Dallas, Tex. 50000 | WAYX Waycross, Ga. 1000
KBAR Burley, Idaho 1000
1200—249.9 . KORT Grangeville. 1daho 250
WDAI San Antonio, Tex. 50000 Kf}')s(cl:( Bl-‘tle)(huru,tIdaiﬁll :888
w oomington, Il
1210—247.8 WQUA Moline, L1, 1000
KZOD Honolulu, Hawaii 1000 | WHCO Sparta, Il 250
WCNT Centralia, 11l 1000d | W08 Hammond, Ind. 1000
WIKKNX Saginaw, Mich. 10000d | WSAL Logansport, Ind. 1000
WADE Wadeshoro, N.C. 1000d | WTCJ Tell City, Ind. 1000
WAV{ Dayton, Ohio 2 wWB80W Terre Haute, ind. 1000d
WCAU Philadelphia, Pa. 50000 {3?‘% ’g:ﬂ:ﬂéfﬂ;; lerny e
1220—245.8 wmﬂ? Hopk.nlfv.u&. Ky. oo
M Pineville, Ky.
waaY Birmingham. Ala. 10004} ki IC Monroe. La. 1000d
F Y 1000 | WSHO New Orleans, La, 1000d
WiAG Eraithons Jale KSLO Opelousas, L 1000
KVSA McGehee, Ark. 1000d | Lol Beifase Mo 25
[ el s2o0d| wapY Calais. ‘Maine 1060¢
‘Calif. WSJR Madawaska, Me. 100
I RNRomon Al 250d | WiTH Baltimore, Md 1000d
D enver e 1000d | WCUM Cumberland, Md. 1000
WDEE Hamden, Conn. 1000d WHMNB No. Ad M 1000d
wDCJ Arlington, Fla. 1000d (h CXELE LTS
WOAH Miami, Fla 250d | WESX Salem. Mass. 1000
a. Fl WNEB Worcester. Mass. 1000
WTs pEID 19694 | WIEF Grand Rapids, Mich, 1000
kmart, G WMPC Lapeer. Mich. 250
WELKHRoekmant joa 500d | WS00 SIt. Ste, Marie, Mich. 1000
WSFT Thomaston, Ga. 250d e q
WLPO LaSalle. 11} 1000d | WSTR Sturgis, Mich. 1000d
Jan, | Cloguet, Minn. 1000
W KRS Waukegan, 11, 1000d | WKLK
WSLM Salem, Ind. 5000d | KGHS Internat’l Falls, Minn. 250
KJAN Atlantic, lowa 250d [ KYSM Mankato. Minn. 190
KDUR Independence, lowa 250d | KMRS Morris, Minn. 250
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Ke.
KTRF Thief Riv. Falls,

Wave Length

Minn,
i

KWNO Winona, Minn.
WCMA Corinth, Miss.
WHSY Hattiesburg, Miss.
WSSO0 Starkville, Miss.
WAZF Yazoo City. Miss.
KODE Joplin, Mo.
KLWT Lebanen, Mo,
KNCM Moberly, Mo.
KBMN Bozeman, Maont.
KHDN Hardin. Mont.
KXLO Lewiston, Mont.
KLC8 Libby, Mont.

NC Falls City, Nebr,
8 Hastings, Neb.

Y Ely, Nev.

V Las Vegas, Nev,
N Reno, Nev.

MOU Berlin. N.H.
WTSV Claremont, N.H.
WCMC Wildwood, N.J.

KALG Alamogordo, N.Mex.
KOTS Deming, N.Mex,
KYVA Galtup. N. Mex.
KFUN Las Vegas, N.Mex,
KRSY Roswell, Mex.
WNIA Cheektowapa. N.Y.
ENY Elmira, N.Y.

GS Gouverneur, N, Y.
UC Hudson, N, Y.
FH Little Falls, N. Y.
FAS White Plains, N. Y.
SKY Asheville, N.C.

FA|l Fayetteville, N.C.
MFR High Point, N.C.
ISP_Kinston, N.C.

NC Newton. N, C.
C8T Roanoke Ra N
KD1X Dickinson, ak.
WCPO Cincinnati. Ohio
WCOL Columbus, Ohio
WI{RO Ironton, O.

WCWA Toledo, 0.
KADA N. of Ada, Okla.
WBBZ Ponca City, Okla.
KVAS Astoria, Ore,
IKRNS 8urns, Ore,
KOOS Coos Bay, Ore,
IKRDR Gresham, Oreg.
KYJC Medford, Oreg.
KQIK Lakeview. Ored.
KTDO Toledo, Ore.
WBVP Beaver Falls, Pa.
EEX Easton. Pa.

BO Harrisburg, Pa,
RO Johnstown, Pa,

1V Titusville, Pa.
1K Arecibo. P.R.
Rl Westerly, R.1I.
IM Anderson, S.C.
OK Columbia, S.C.
WOLS Florence, S.C.

Tz W)FP

iiiiiiiiiii

EEEEEEELEE
z>mz-—iw0z
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£

=

x
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KSi1X Corpus Christi, Tex,
KDLK Del Rio, Tex.
KNUZ Houston, Tex.
IKERV Kerrville, Tex.
KLVT Levelland, Tex.
KEEE Nacogdoches. Tex.
KOSA Odessa. Tex.
KHHH Pampa, Tex.
KSEY Seymour, Tex.

l(SST Sulphur_Sprgs,, Tex. o

KWTX Waco, Tex.
KMOR Murray., Utah
KOAL Price, Utah
wJi0Y Burlington, Vt.
WBBI Abingdon, Va.
WODI 8rookneal, Va,
WCFV Clifton Forge, Va,
WFVA Fredericksburg, Va,
WNOR Norfolk, Va.
KWYZ Everett, Wash,
KSPO Spokane, Wash.
KREW Sunnyside, Wash.
WLOG Logan, W.Va,
WTAP Parkersburg, ‘W.va,
WHBY Apnpleton, Wis.
WCLD Janesville, Wis.
WXCO Wausau, Wis.
KVOC Casper, Wyo.

1240—241.8

WEBJ Brewton, Ala,
WPRN Butler. Ala,
WULA Eufaula, Ala.
WOWL Florence, Ala.
WARF Jasper, Ala.
KVRD Cottonwood. Ariz.
KZOW So. of Globe, Ariz.
KVRC Arkadeluhna. Ark.

ountain Home, Ark.

KTLO M

KWAIK Stuttgart, Ark.
KPLY Crescent City, Calif,
KOAD Lemooro. Cal.
KMBY Monterey, Calif,
KPPC Pasadena, Calif.
KLOA Ridgecrest, Calif.

KROY Sacramento, Calif,

w.P.

1000
000d
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WHITE'S

RADIO® |

EOG

Ke. Wave Length

KRNO San Bernardino,
Calitornia 1000d

W.P.

KSON San Diego, Calif. 250
KSMA Santa Maria, Calif. 250
KSUE Susanville, Calif. 1006
KRDO Colo. Sprgs., Colo. 1000
KDGO Durango, Celo. 1000
KSLV Monte Vista, Colo. 1000
KCRT Trinidad, Colo. 250
WWCO Waterbury, Conn. 1000
WBGC Chipley, tla. 1000
WLCO Eustis, Fla. 1000
WINK Ft. Myers. Fla, 1000
WMMB Melbourne, Fla. 1000
WFDY St. Augustine, Fla. 1000
WBHB Fitzgerald, Ga. JuY
WDUN Gainesville, Ga, 1000
WLAG LaGrange, Ga. 1000
WBML Macon, Ga, 1000
WWNS Stateshoro, Ga. 1800
WPAX Thomasville, Ga. 100
WTWA Thomsen, Ga, 25i
KVNI Coeur d’Alene, Idaho 1000
KFL! Mountain Home, idaho 250
KMCL McCall, 1da. 1000
KWIK Pocatello, Idaho 250
WCRW Chicago, 111, 1000
WEDC Chicago, 111, 1000d
WSBC Chicago, 11l. 1001
WEBQ Harrishurg, (11, 1000
WTAX Springfield, 111, 1000
WSDR Sterling, Nl 50
WHBU Anderson, Ind. 10v0d
KDEC Decorah, lowa 1000
KWLC Decorah, lowa 1go¢
KBIZ Ottumwa, lowa 1000
KICD Spencer, lowa 100
KIUL Garden City, Kans. 1000
KAKE Wichita, Kans. 250
WINN Louisville, Ky. (L]
WFTM Maysville, Ky. 100!
WPKE Pikeville, Ky. 1000d
WSFC Somerset, Ky, 1000
KASO Minden, La, 1000
KANE New lberia, La. 1000
WCOU Lewiston, Maine 1000
WMKR Millinocket, Me, 1000
WCEM Cambridge, Md. 1000
WJEJ Hagerstown, Md, 1000
WHAL Greenfield, Mass, 250
WDCB W. Yarmouth, Mass. 1000
WATT Cadillas, Mich, 000
WCBY Cheboygan, Mich. 1000
WIJPD Ishpeming, Mich. 1000
WJIM Lansing, Mich. 1000d

WMFG Hibbing, Minn. +000

KPRM Park Rapids, Minn. 1000
WJDN 8t. Cloud, Minn. 1000
WMPA Aberdeen, Miss. 1000
WGRM Greenwood, Miss, 250
WGCM Gulfport, Miss, 1000
WMIS Natchez, Miss. 250
KFMO Flat River, Mo, $000
KWOS Jefierson City, Mo. $000d
KODE Joplin, Mo. 1000d
KNEM Nevada. Mo, 250
KBMY Billings, Mont. 1000
KLTZ Glasgow, Mont, 1000
KBLL Helena, Mont. 100U
KFOR Lincoln. Nebr. 1000
KODY North Platte, Nebr. 1000
KELK Eilko, Nev. 1000
WFTN Franklin, N.H. 250
WSNJ Bridgeton, N, J. 1000
KAVE Carlsbad. N,Mex, 1000
KCLV Clovis, N.Mex. 1000
WGBB Freeport, N.Y. 1000
WGVA Geneva, N,Y. 1000d
WITM Jamestown, N.Y. 500d
WVOS Liberty, N, Y. 1000
WNBZ Saranac Lake. N.Y. 1000
WSNY Schenectady, N,Y. 1000d
WATN watertown, N. Y, 1000
WPNF Brevard, N.C. 1000
WIST Charlotte, N.C. 1000

WCNC Elizabeth City, N.C. 1000d

WINC Jacksonville, N,C. 1000
WRNC Raleigh, N.C. 1000
KDLR Devils Lake, N.Dak. 250

WBBW_ Youngstown, Ohio 1000
HIZ Zanesville, Ohio 1000
250

w
KVSO0 Ardmore, Okla.
K
K

BEK Elk City, Okla, 250
KBEL ldabel. Okla. 250
KOKL Okmulgee, Okla, 1000
KFLY Corvallis, Oreg. 1000d
KTIX Pendleton, Oreg. 1000
KPRB Redmond. Oreg. 250
KQEN Roseburg, Ore. 1000
WRTA Altoona, Pa, 1000

94

Ke. Wave Length

WHUM Reading, Pa.
WBAX Wilkes-Barre, Pa,
WALO Humacao, P.R.
WWON Woonsocket, R.I.
WKDK Newberry. S.C.

|WDXY Sumter, S. C.

KCCR Pierre, 5. D.
WBEJ Elizabethton, Tenn.
WEKR Fayetteville, Tenn.
WBIR Knoxville, Tenn,
WKDA Nashvitle, Tenn,
WENK Union City, Tenn.
KVLF Alpine, Tex.
KEAN Brownwood, Tex.
KORA Bryan, Tex.

KOCA Kilgore, Tex.
KSDX Raymondville, Tex.
KCKG Senora, Tex.
KX0X Sweetwater, Tex.
WSKI Montpelier, Vi,
WSSV Petershurg, Va.
WROV Roanoke, Va.
WTON Staunton, Va.
KXLE Ellensburg, Wash,
KGY Dlympia, Wash.
WKOY Bluefield, W.Va,
WTIP Charleston, W, Va,
WDNE Elkins, W.Va,
WOMT Manitowoe. Wis.
WIBU Poynette, Wis,
WOBT Rhinelander, Wis.
WIMC Rice Laks, Wis.,
KFBC Cheyenne, Wyo.
KEVA Evanston, Wyo.,
KASL Newcastle. Wyo.
KRAL Rawlins, Wyo,
KTHE Thermopolis, Wyo.

1250—239.9

WZ0B Ft. Payne, Ala.
WETU Wetumpka, Ala.
KAKA Wickenburg, Ariz.
KFAY Fayetteville, Ark.
KALO Little Rock, Ark,
KHOT Madera, Calif.
KTMS Santa Barbara, Calif.
KDHI Twenty-Nine Palms,
California
KMSL Ukiah, Calif.
KICM Golden, Colo.
WNER Live Oak, la.
WDAE Tampa, Fla.
WLYB Albany. Ga.
WYTH Madisen, Ga.
WI1ZZ Streator, {ll. .
WGL Ft, Wayne, Ind.
WRAY Princeton, Ind.
KCF1 Cedar Falls, lowa
KFKU Lawrence, Kans.
WREN Topeka, Kans.
WNVL Nicholasville, Ky.
WLCK Scottsville, Ky.
WGUY Bangor, Maine
WARE Ware, Mass,
WX0X Bay City. Mich,
KOTE Fergus Falls, Minn.
KCUE Red wing, Minn,
WHNY McCamb, Miss.
KFMO Flat River, Mo,
KBTC Houston, Mo.
WHKBR Manchester, N.H.
WMTR Morristown, N.J.
WIPS Ticonderoga, N.Y.
WFAG Farmville, N.C.
WKDX Hamlet, N, C.
WBRM Marion, N.C.
WCHO Washington Court
House, Ohio
WLEM Emporium, Pa,
WPEL Montrose, Pa.
WRYT Pittsburgh, Pa.
WNOW York, Pa.
WTMA Charleston, S,C.
WCKM Winnsboro, S.C.
WKBL Covington, Tenn.
WNTT Tazewell, Tenn.
KFTV Paris, Tex,
KPAC Port Arthur, Tex.
KUKA San Antonio, Tex.
KTFO Seminole, Tex.
KANN Ogden, Utah
KVEL Vernal, Utah
WDVA Danville, Va.
WYSR Franklin, va.
WEER Warrenten, Va,
KWSC Pullman, Wash,
KTW Seattle, Wash,
WEMP Milwaukee, Wis.

1260—238.0

KPIN Casa Grande, Ariz.
KCCB Corning, Ark.
KBHC Nashville, Ark,
KGIL San Fernando, Calif.
KYA san Franeiseo, Calif.
KSNO Aspen. Colo.

WCRT Birmingham, Ala.
WMMM Westport. Conn.
WNRK Newark, Del.
WWDC washinoten, D.C.

W.P.\ Ke. Wave Length w.p.
1000 WFTW Fort Walton Beach,
1000 ) Florida 1000d
1000 WAME Miami, Fla, 5000d
1000| WWPF Palatka, Fia, 1000
250 | WHAB Baxiey, Ga. 5000d
1000 | WBBK Blakely, Ga. 1000d
1000 | WTJH East Point, Ga. 5000d
1000 | KTEE [daho Falls, (da. 5000d
1000 | KWEI Weiser, Ida. 1000d
1000 WIBV Belleviile, (1), 5000d
1000| WFBM Indianapolis, Ind. 5000
1000 ! KF GQ Boone, lowa 1000d
1000 KWHK Hutchinson, Kans. {000
1000 WAIL Baton Rouge. La. 1000d
1000 | WEZE Boston, Mass, 000
1000 | WALM Albion, Mich. 1000
250 | WIBL Holland, Mich. 5000
1000 | KRDX Crookston, Minn. 1000
1000 | KDUZ Hutehinson, Minn., 1000d
1000 | WGVM Greenville, Miss. 5000d
1000 | WNSL Laurel, Miss. 5000d
1000 | WCSA Ripley, Miss. 500
1000 | KGBX Sprinofield. Mo. 5000
1000 | KIMB Kimball, Nebr, 1000d
1000 WBUD Trenton, N.J. 5000
1000 | KVSF Santa Fe, N.Mex. 1000
1000d | WBNR Beacon. N.Y, 1000d
1000 | WNDR Syracuse. N.Y. 5000
1000d | WGWR Asheboro, N.C, 5000
t000d | WCDJ Edenton, N.C. 1000d
1000) WDOK Cleveland, Ohio 5000
1000 [ WNXT Portsmouth, Ohio 5000
1000 | KWSH Wewoka.Seminole,
1000 . Oklahoma 1000
250 KMCM MeMinnville, Oreg. 1000
1000 WWYN Erie, Pa. 5000
1000| WPHB Philipsburg, Pa. 5000d
wIiSO0 Ponce, P.R. 1000
WMUU Greenville, S.C. 5000d
WIJOT Lake City, S.C. 1000d
1000d KWYR Winner, S.Dak. 5000d
5000d WNOO Chattanooga, Tenn. 1000d
500d| WMCH Church Hill. Tenn. 1000d
1000d| WD KN Dickson, Tenn, 1000d
10u0 | WCLC Jamestown, Tenn. 1000d
5000 | KSPL Diboll, Tex. 1000d
1000 | KPSO_Falfurrias, Tex. 500d
KWFR San Angelo, Tex. 1000d
1000d | KTUE Tulia, Tex. 1000d
00d | KTAE Tayior, Tex. 1000d
1000d | WCHV Charlottesville, va. 5000
1000d | WJJJ Christiansburg, va.  1000d
5000 | KWIQ Moses Lake, wash. 1000d
1000d | WVVW Grafton, W.va, 500
1000d | WWIS Black River Falls,
500d i Wis. $000d
1000 | WEKZ Monroe, Wis, 1000d
10004 | WOCO Oconto, Wis.
500d | KPOW Powell. Wyo. 5000
30001 1270—236.1
5001 WGSV Guntersville, Ala. 1000d
500d | wSIM Prichard, Ala. $000d
5000d| KBYR Anchorage, Alaska 1000
4000 | KDJI Holbrook, Ariz. 1000d
1000 | KADL Pine Bluff, Ark, 5000d
1000 | KGOL Palm Desert, Cal. 500d
1000d | KCOK Tulare, Calif. 5000d
5000 WNOG Naples, Fla, 500d
1000 | WH1Y Drlando, Fla. 5000d
500d | WTNT Tallahassee, Fla. 5000
5000 | W KRW Cartersville, Ga. 500d
5000d | WHYD Columbus, Ga. 5000d
1000d | wJIC Commerce, Ga. Huod
500d | KND1 Honolulu, Hawaii 5000
1000d | KTFI Twin Falls. Idahe 5000
1000d | WEIC Charleston, 1. 1000d
WHBF Rock Isiand. 11l. 5000
500d [ WCMR Elkhart, Ind. 5000
1000d | WWCA Gary, (nd. 1000
1000d | WORX Madison, Ind. 1000d
5000 | KSCB Liberal, Kans, 1000
5000d | WAIN Columbia, Ky. 1000d
5000 | WFUL Fulton, Ky. 1000d
500d | KVCL Winnfield, La, 1000d
1000d | WSPR Springfield, Mass. 5000
500d | WXYZ Detroit, Mich, 5000
500d | KWEB Rochester. Minn. 5000d
5000 | WVOM loka, Miss, 1000d
10000 | WLSM Louisville, Miss, 5000d
1000d | KUSN St. Joseph, Mo. 100vd
1000d | KBUB Sparks, Nev. 1000d
5000d | WTSN Dover, N.H. 5000
5000 | WDVL Vineland, N. 500d
1000d | KRAC Alamogordo, N.Mex. 1000d
1000d | WHLD Niagara Falls, N.,Y. 5000d
5000  WDLA Walton, N.Y. 1000d
5000/ wCGGC Belmont, N. C. 1000
5000 WHPM Smithfield, N.C. 5000d
KBOM Mandan. N.Oak. 1000
WILE Cambridge, Ohio $000d
KWPR Claremore, Okla. 500d
1000d | KAJO Grants Pass, Oreg. 5000d
000d | WLBR Lebanoen, Pa. 5000
300d | WBHC Hampton, S.C. 1oo0d
5000 | KNWC Sioux Falls, S.Dak. 1000
5000 | WLIK Newport, Tenn, 5000d
5000d KI0X Bay City, Tex. 100
5000d KHEM Big Spring, Tex. 1000d
1000d KEPS Eagle Pass, Tex. 1000d
500d KFJZ Fort Worth, Tex. 5000
5000 WTI0 Newport News, Va, 1000d
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Ke. Wave Length W.P.
WHED Stuart, Va. 1000d
KCVL Colville, Wash. 1000d
KBAM Longview, Wash. 5000d
WKYR Keyser, W.Va. 5000
WRJC Mauston, Wis. 500d
WWIC Superior, Wis. 5000d
1280—234.2

WPID Piedmont, Ala. 1000d
WNPT Tuscaloosa, Ala. 5000
KHEP Phoenix, Ariz, 1000d
KNBY Newport. Ark. 1000d
KOAG Arroyo Grande, Cal. {000
KFODX Long Beach. Calif. 1000

KCJH 8an Luis Obispo, Cal. 500d
KJOY Stockton, Calif, 1000
KTLN Denver, Colo. 5000
WSUX Seaford, Del. 1000d
WDSP DeFuniak Springs,
Florida 5000d

WQIK Jacksonville, Fla. 5000d
WIPC Lake Wales. Fla. 1000d
WYND Sarasota, Fla. 500d
WIBB Macon, Ga, 5000d
WMRO Aurora, 1. 1000d
WGBF Evansville, Ind. 5000
KCOB Newton. lowa 1000d
KSOK Arkansas City, Kans. 1000
WCPM Cumberland, Ky. 1000d
KWCL Oak Grove, La. 500d
WEIM Fitehburg, Mass 5000
WFYC Alma, Mich, 5000d
WWTC Minneapolis, Minn, 5000
KVOX Meorhead, Minn, 1000
KDKD cCiinton, Mo, 1000d
KYRO Potosi.Mo. 500d
KCNI Broken Bow, Nebr. 1000d
KTOO Henderson, Nev. 5000d
KRZE Farmington, N.Mex. 0
WADO New York, N.Y. 5000
WROC Rochester, N.Y, 5000d

WSAT Salisbury, N.C. 1000
WYAL Scotland Neck, N.C. 50004
WONW Deflance, Ohlo 1000

WLMJ Jackson, Ohio 1000d
KLCO Poteau, Okla. 1000d
KERG Eugene, Oreg. 5000
WBRX Berwick, P, 1000d
WHVR Hanover, Pa, 5000
WKST New Castle, Pa. 1000
WCMN Arecibo, P.R. 5000
WANS Anderson, §,C. 5000
WIJAY Mullins, S.C. 5000d
KBHB Sturgis, S, D. 1000d
WMCP Columbia, Tenn, 1000d
WODNT Dayton, Tenn. 1000d
KNIT Abilene, Tex. 500d
KWHI Brenham, Tex. 1000d
KLUE Longview, Tex. 1000d
KRAN Morton, Tex. 500
KVWG Pearsall, Tex. 500d
KNAK Salt Lake City, Utah 5000
WYVE Wytheville. Va, 1000d
KMAS Shelton, Wash. 1oood
KUDY Spokane, Wash. 5000d
KIT Yakima., Wash, 00
WVAR Richwood, W.va. 1000d
WNAM Neenah, Wis. 5000
1290—232.4
WHOD Jackson, Ala, 1000d
WSHF Sheffield, Ala, 10004
WMLS Sylacauga, Ala. 1ovod
KEOS Flagstaff, Ariz. 1000
KCUB Tucson, Ariz, 1000
KDMS EI Dorado, Ark. 5000d
KUOA Siloam Sprgs., Ark. 5000d
KHSL Chico. Calif. 5000
KPER Gilroy, Calif, 5000d
KMEN San Bernardino,
California 5000
KACL Santa Barbara, Cal.  500d
WCCC Hartford, Conn. 500d
WTUX Wilmington, Qel. 1000d
WTMC Ocala, Fla. 5000
WSCM Panama City Beach,
Florida 500d
WIRK W. Palm Bch., Fla. 5000

WDEC Americus, Ga. $000d
WCHK Canton, Ga. 1000d
WTOC Savannah, Ga. 5000
KSNN Pocatello, Idaho 1000d
WIRL Peoria, (1l. 5000
WNIR New Ailbany, ind. 5000
KWNS Pratt, Kansas 5000
WCBL Benton, Ky. 5000d
KJEF Jennings, La. 1000d
WHGR Houghton Lake, Mich. 5000
WNIL Niles, Mich, 500d
WO0IB Saline, Mich. 500d
KBMO Benson, Minn. 500d
WBLE Batesville, Miss. 1000d
KALM Thayer, Mo, 1000d
KGVO Missoula, Mont. 5000
KOIL Omaha, Nebr. 5000
WKNE Keene, N.H. 5000
KSRC Socorro. N.M. 1000d
WGLI Babylon, N, Y. 5000
WNBF Binghamton, N.Y. 5000
WHKY Hlckory, N.C. 5000
WEYE Sanford, N.C. 1000d
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Ke. Wave Length W.P.[Ke. Wave Length W.P.
WOMP Bellaire, Ohio 1000d | WDOC Prestonsburg, Ky.  5000d
WHI0 Dayton, Ohio 5000| KIKS Sulphur, La, 500d
KUMA Pendleton. Oreg. 5000 | KUZN W. Monroe, La. 1000d
KL1Q Portland, Oreg. 5000d | WLOB Portland, Mains 5000d
WFBG Altoona, Pa, 5000| WORC Worcester, Mass, 5000
WICE Providence, R.1. 5000 | WKNR Dearborn, Mich. 5000
WFIG Sumter, S.C. 1000 | WCCW Traverse City, Mich. 5000d
WATO Oak Ridge, Tenn, 5000 | KRBI St. Peter, Minn, 1000d
KBLT Big Lake, Tex. 1000d | wX XX Hattiesburg, Miss. 1000d
KIVY Crockett, Tex. 500d KFSB Jopiin. Mo. 5000
KRGY Weslaco, Tex. 5000 | KFBB Gleat Falls, Maont. 5000
KTRN Wichita Falls, Tex. 5000| KGMT Falrbury, Nebr. 500d
WPVA Colonial Hgts., Ma. 5000d | WCAM Camden, N. J. 1000
WAGE Leesburg, Va, 1000d | KARA Albugquerque, N.M, 1000d
WKWS Rocky Muunt %a. 1000d | WVIP Mt. Kisco, N.Y. 5000d
WVOW Logan. W.V 5000 | WTLB Utica. N.Y. 1000
KAPY Port Angeles, Wash. 1000d | WISE Asheville. N.C. 5000
WMIL Milwaukee, Wis. 1000d | WKTC Charlotte, N.C. 1000
WCOW Sparta, Wis. d| WTIK Durham, N.C. 5000
KOWB Laramie, Wyo, 5000 \‘I(v'g(/)\)l‘-l (‘i‘rlzl\nd Forg;, N.Dak. 8000
iance, io
1300—230.6 KNPT Nelyf:urt Oreg. 5000
WBSA Boaz, Ala. 10004 | WBFD Bedford, Pa. 2000d
WTLS Tallassee, Ala, toood | WESA Ephrata. Pa. oo0nd
WEZQ Winfield, Ala. 500d FLiEh L
KWCB Searcy, Ark 1000d | ¥OKD Kingstres, S.C. 5000
KROP Brawle'y Callf, 1000 WDOD Chattanooga, Tenn. 5080
‘Calif. WDX]| Jackson, Tenn. 5000
KYNO Fresno, Calif. 5000 i
P WBNT Oneida, Tenn, 1000d
KWKW Pasadena, Calit. 5000 ;
KZIP Amarillo, Tex. 1000d
KVOR Colo. Spres.. Cowo. 1000 | W'B'r Dailas, Tex 500
WAVZ New Haven, Conn. 1000 | Wo\') “Gucsen, Tor 1000d
WRKT Cocoa Beach, Fla. = 5000 BeLOXS
WFFG Marathon, Fla 500 KUBO San Antonio, Tex. 5000
WSOL Tampa, Fla., s000d | WEEL Fairfax, va 000
WMTM Moultrie, Ga 5000d WGH Newport News, Va. 5000
WNEA Newman 'Ga' 50 KARY Prosser, Wash. t000d
WIMO Winder.'(.ia.. 1000d | WIBA Madison. Wis. 5000
KOZE Lewiston, Idaho 5000 —
WTAQ La Grange, |1l 5000 1320—227.1
WFRX W, Frankfort, Mi.  1000d | WAGF Dothan, Ala. 1000
WHLT Huntington, Inc. 500d| WENN Birmingham, Ala.  5000d
WAAC Terre Haute, tnd. 500d| KBLU Yuma, Ariz. 500d
KGLO Mason City. lowa 5000 KWHN Fort Smith, Ark. 5000
WBLG Lexington, Ky. 1000 | KRLW Walnut Ridge, Ark. 1000d
WIBR Baton Rouge. La. 1000 | KHSJ Hemet, Calif.. 500
KANB Shreveport, La. 1000d | KLAN Lemoore, Calif. 1000d
WFBR Baltimore, Md. 5000 | KUDE Oceanside, Caiif. 500
WJDA Quincy, Mass. 1000d | KCRA Sacramento, Calif. 5000
WO0O0D Grand Rapids, Mich. 5000| KAVI Rocky Ford, Colo. 1000d
WRBC Jackson, Miss. 5000 | WATR Waterbury, Conn. 5000
KMMO Marshall, Mo. 1000d | WGMA Hollywood. Fla. 1o0ed
KBRL McCook, Nebr. 5000d | WZOK Jacksonville, Fla. 5000
KPTL Carson City, New, 5000 WAMR Venice, Fla. 500d
WPNH Plymouth, N.F. 1000d | WHIE Griffin, Ga. 500ud
WAAT Trenton, 5000d | WKAN Kankakee, 111, 1000
WOSC Fulton, N.Y 1000d | KNIA Knoxville, lowa 500d
WMM)J Lancaster, N.Y. 1000d | KMAQ Maquoketa, lowa 500d
WEEE Rensselaer, N.'0.  5000d | KLWN Lawrence, Kans. 500d
WRRC Spring Vailey, N.Y. 500d| WBRT Bardstown, Ky. 1000d
WGOL Goldsboro, N.G. 1000d | WCLU Covington, Ky, 500d
WLNC Laurinburg, N.C. 500 WNGO Mayfield, Ky. 1000d
WSYD Mt. Airy, N.C. 5000 | KHAL Homer, La. 1000d
WERE Cleveland. Ohio 5000 | WICO Salisbury, Md. 1000d
WMVO Mt. Vernon, CGhio 500 | WARA Attleboro, Mass, 1000
KOME Tulsa, Okla. 5000 | WILS Lansing, Mich, 5000
KDOV Medford, Oreg. 5000d | WDMJ Marquette, Mich. 1000
KACI The Dalles, Orsg. 1000d | WRIW Picayune, Miss. 5000d
WWCH Clarion, Pa. 500d | KXLW Clayton, Mo. 1000d
WTHT Hazleton, Pa. 1000d | KOLT Scottsblufi, Nebr. 500
WTIL Mayaguez. P.F. 1000| KRDD Roswell, N.M. 1000d
WLOW Aiken, . 500d | WWHG Hornell. N.Y. 5000d
WCK]! Greer, S.C. 1000d | WAGY Forest City. N.C, 1000
WKSC Kershaw, S.C. 500d | WCOG Greensboro, N.C. 5000
wQlz St. George, S.C. 500d | WKRK Murphy, N.C. 5000d
KOLY Meobridge, S.0Oak. 1000d | WEEW Washington, N.C. 500d
WMTN Morristown, Tenn. 5000d | KHRT Minot, N.D. 1000d
WMAK Nashville, Tenn. 5000 | WHOK Lancaster, Ohio 1000d
KVET Austin, Tex. 5000 | KWOE Clinton, OKla. 1000d
KKUB Brownfield. Tsx. 1000d | KATR Eugene, Ore. 1000d
KGNS Laredo, Tex. 1000d | WKAP Allentown, Pa. 5001
KKAS Silsbee, Tex. 500d | WGET Gettysburg, Pa. 1000
KSTU Logan, Utah 1000 | WJIAS Pittsburgh, Pa. 5000
KOL Seattle. Wash, 5000 | WSCR Scranton, Pa, 1000
WCLG Morgantown, W.va. (000d | WUNO Rio Piedras, P.R. 5000
WHKLC St. Albans, W.va. 1000d | WOIC Columbia, S. C. 5000
&E(Ll(:‘ ?(IDUX Fatllgl._ S.Dak. 53330
— [} ingspor enn.
1310—228.9 WMSR Manchester, Tenn. 5000d
WHEP Foley, Ala. 1000d | KVMC Colo. City, Tex. 1000d
WJAM Marion. Ala. 5000d | KXYZ Houston, Tex 5000
KBUZ Mesa, Ariz. 5000 | KCPX_Salt Lake Clty. Utah 5000
KBOK Malvern, Ark. 1000d | WDMS Lynchburg, Va. 1000
KI10T Barstow, Calif. 500d | WEET Richmond, Va. 1000d
KPOD Crescent City, Calif. 1000d | KXRO Aberdeen, Wash. 5000
KDIA Oakland, Cal. 5000 | KHIT Walla walla, Wash. 1000d
KTKR Taft, Calif. 1000d | WAX K Superior, Wis, 1000d
KF KA Greeley, Cola. 1000 | WFHR Wisconsin Rapids,
WBCOH h[l)ul;\vicdh,FClunn. 5000 wis. 5000
w000 Deland, Fla. 5000d —,
WGKR Perry, Fla. 1000d 1330—225.4
WAUC Wauchula. Fla. 500d | WROS Scottsboro, Ala. IOODd
WOMN Decatur, Ga. 500 | KMOP Tucson, Ariz, 500d
WOKA Douglas, Ga 1000d | KVEE Conway, Ark. 500d
WBRO Wayneshboro, Ga. 1000d | KLOM Lompoc, Cal. 1000d
WBMK West Point. Ga.  1000d| KFAC Los Angeles, Calif. 5000
KNUl Makawao, Hawaii 1000 | KLBS Los Banos. Calif, 500d
KLIX Twin Falls, tdaho 5000 | KAHR Redding, Calif. 5000d
WIFE Indianapolis, ind. 5000 { WARN Ft. Pierce, Fla. 1000
KDLS Perry, lowa 500d | WWAB Lakeland, Fla. 1000d
KOKX Keokuk, lowa 1000d | WEBY Milton, Fla, 5000d
KFLA Scott City, Kans. 500d | WMEN Tallahassee, Fla. 5000d
WTTL Madisonville. Ky. 1000 | WMLT Dublin, Ga, 5000d

AUGUST-SEPTELBER, 1966

Kc Wave Length W.P.|Ke. Wave Length w.P.
WEAW Evanston, 11, 5000 { WHOU Houlton, Maine 1000
WRAM Monmouth, I, 1000d | WGAW Gardner, Mass. 1000
WRRR Rockford, 11, 1000d { WNBH New Bedford, Mass. 1000
WJPS Evansville, Ind. 5000 | WBRK Pittsfield, Mnss. 1000
KWWL Waterloo. lowa 5000 WLEW Bad Axe, Mich, 1000
KFH Wichita, Kans. 5000 | WLAV Grand Rap., Mleh, 1000
WYGO Corbin, Ky. 5000d | WCSR Hillsdale, Mich, 00
WMOR Moreheau Ky. 1000d | WMTE Manistes, Mich. 1000
KvOL Lafayette, La. 5000 { WAGN Menominee, Mich. 1000
WASA Havre de Grace, Md. 5000d | WMBN Petoskey, Mich. 1000
WCRB Waltham. Mass. 5000 | W EXL Royal Oak. Mich. 1000
WTRX Flint, Mich. 5000 | KVBR Brainerd. Minn. 1000
WLOL Minneapolis, Minn. 5000 | KDLM Detroit Lakes. Minn. 1000
WIPR Greenville, Miss. 1000 | WEVE Eveleth, Minn, 000
WDAL Meridian, Miss. 1000d | KROC Rochester, Minn. 1000
KUKU Willow Springs, Mo. 1000d | KWLM Willmar, Minn. 1000
KGAK Gallup, N.Mex. 5000 | wiMB Brookhaven, Miss. 250
WEVD New York. N.Y, 5000 | wAML Laurel. Miss. 250
WPOW New York, N.Y. 5000 KXEO Mexico, Mo. 1000d
WEBO Owego, N.Y, 1000d | KLID Poplar Bluff, Mo. 1000d
WHAZ Troy, N.Y. 1000 | KSGM St. Genevieve, Mo, 1000
WUSM Havelock, N.C. 1600d | KSMO Salem. Mo. 1000
WHOT Campbell. Ohio 1000 | KDRO Sedalia, Mo. 1000
WFIN Findlay, Ohio 1000d | KICK Springfield, Mo. 1000
WIKOV Wellston. Ohio 500d | KCAP Helena, Mont, 1000
WELW Willoughby. 0. 500d | KPRK Livingston, Mont. 1000
KPOJ Portland, Oren. 5000 | KATL Miles City, Mont. 1000
WBLF Bellefonte, Pa. 5001 KQTE Missoula, Mont. 250
WICU Erle, Pa. 5000 KHUB Fremont, Nebr. 500
WLAT Conway. S. C. 5000 | KGFW Kearnsy, Nebr, 1000
WFBC Greenville, S.C.. 5000 | KSID Sidney, Nebr. 1000
WAEW Crossville, Tenn. 1000d | KORK Las Vegas. Nev. 1000
WTRO Dyersburg, Tenn. 500d | KBET Reno, Nev. 000
KMIL Cameron, Tex. 500d | WDCR Hanover, N.H. 1000
KSWA Graham, Tex. 500d | wMmID Atlantic City, N.J. 1000
KINE Kingsville. Tex. 1000d | KHAP Aztec, N.M. 00d
KV KM Monahans, Tex. 5000 KRRR Ruidoso, N. Mex. 1000
KZAK Tyler, Tex. 1000d | KKIT Taos, N.Mex. 250
WBTM Danville. Va. 5000 | KSIL Silver City. N.Mex. 1000
WRAA Luray, Va. 1000d | WMBO Auburi, N.Y. 1000
WOLD Marion, Va. 1000d | WENT Gloversville, N.Y. 1000
WESR Tasley. Va. 5000d | W IKSN Jamestown, N.Y. 250
KF KF Bellevue, Wash. 5000d | wuSJ Lockport, N.Y. 250
KCFA Spokane, Wash. 5000d | wMSA Massena, N.Y. 1000
WETZ New Martinsville, WALL Middletown, N.Y. 1000
W.va. 1000d | WIRY Plattsburgh, N.Y. 1000
WHBL Sheboygan, Wis. 5000 | wJR! Lenoir, N.C. 1000
KOVE Lander, Wyo. 5000 wEsB IbuTb%nun. N.C. lgog
WOXF Oxford. N.C. 100
1340—223.7 woow Groenville. N.C. 1000
WGN! Wilmington, N.C. 1000
Wik UL ECUllma AT 1900 | WAIR Winston-Salem. N.C. 250
’ : KGPC Grafton, N.Dak. 1000
WGWC Selma, Ala, 250
WNCO Ashland. 0. 1000
WFEB Sylacauga, Ala. 1000 X
WOUB Athens, Ohio 250
KIKO Miami. Ariz. 1000 H A
KNOG Nogales, Ariz. 250 | WIZE Springfield. Ohio 1000
KPGE Page. Ariz, 1600 | WSTV Steubenvilie, Ohio 1000
KENT Proscott, Ariz. 250 | KIUN Huo. Okla. haed
KBTA Batesvillo, Ark. 1000 | KOCY Okia, City, Okia.
KBRS Springdale, Ark. 1000 | KTOW Sand Springs, Okia. 50
KATA Arcata, Cal, 1000 | KLOO Corvailis, Ore. 000
KWXY Cathedral City. Cal. 250 | KWVR Enterprise. Oreg. 250
KMAK Fresno, Calif 00| KIHR Hood River, Oreg. 250
KDOL Mojave, Calif. 100 KFiR North Bend, Oreg. 1000
KSFE Needles’. Calif. 250 | WCVI Cunnellsvnlle. Pa. 1000d
KAOR Oroville, Cal. 1000 | WSAJ Grove City, Pa. 100
KATY San Luis Obispo, WKRZ 0il City, Pa. 1000
Californla 1000| WHAT Philadelphia, Pa. 1000
KIST Santa Barbara, Calif. 1000| WRAW Reading, Pa. IgOD
KOMY Watsonville. Calif. 1000 | WTRN Tyrone. Pa. 1000
KDEN Denver, Colo. 000 | WBRE Wilkes-Barre, Pa. 1000
KWSL Grand Junction, Colo, 250| WWPA Williamsport. Pa. 1000
KVRH Salida, Colo. 1000 | WUNA Aquadilla. P.R. 250
WNHC New Haven, Conn. 1000 | WOKE Charleston. 8.C. 1000
WO0OK Washington. D. C. 000 | WRHI Rock Hill, S.C. 1000
WSLC Clermont, Fla. 250 | WSSC Sumter, S.C. 1000
WTAN Clearwater. Fla. 250 | K1V Huron. S. 0. 1000
WROD Daytona Beh., Fla. 1000| KRSD Rapid City, S.Dak. 1000
WDSR Lake City, Fla. 1000 | WBAC Cleveland, Tenn. 00
WTYS Marianna, Fla. 1000 | WKRM Columbla, Tenn. 1000
WNSM Niceville-Valparaiso, WGRYV Greeneville_ Tenn. 1000
P | Wi e Tan
am 1. Tenn.
WaKE Samnoctly > 35| WeOT Winthestar, Tem. 1000
iso.Niceville, KWK ilene. Tex.
WNSM Valparaiso-N ceFla. ,000 | KTSL Burnett, Tex, 250
WIGO Atlanta, Ga. 1000d | KAND Corsicana, Tex. 250
WGAU Athens, Ga. 1000 | KSET EI Paso, Tex. 250
WBBQ Augusta. Ga. 1000| KLBK Lubbock. Tex. 1000
WGAA Cedartown, Ga. 1000 | KRBA Lufkin. Tex. '008
WOKS Columbus, Ga. 1000 | KPDN Pampa, Tex. 25
WBBT Lyons, Ga. 1000 | KOLE Port Arthur, Tex. 250
WTIF Tifton, Ga. 1000 | KTED San Angelo, Tex. 250
KAIN Nampa, ldaho 1000 | KVIC Vistoria. Tex. 250
KPST Preston, idaho 50| WIWN St. Johnsbury,.Vt. 1000
KSKi Sun Valley, ldaho 1000 WSTA Charlotte Amalie, V.1. 250
WSO0Y Decatur, {1l 000] WKEY Covington, Va. 1000
WIPF Herrin, 1. 1000 | WHAP Hopewell, Va. 1000
wioL Joliet, i, 1000 | WIMA Orange, Va, 1000
WBIW Bedford, ind, 1000 | KAGT Anacortes. Wash, 250
WTRC Elkhart, Ind. 1000 | KGRS Pasco. Was (I
WLBC Muncie, Ind. 1000 | KAPA Raymond. Wash. 1000
KROS Clinton, lowa 1000 | KMEL Wenatchee, Wash. 250
KCKN Kansas City, Kans. 1000d V\XIEAH %‘lark.sburll. W“\’Ia. llgﬂoﬂo
KSEK Pittsburg, Kans. 1000 PM Martinsburg, W. Va.
WCMI Ashland, Ky. 1000 | WMON Montgomery. W.Va, 233
KENT Proscott, Afiz. 250 | WOVE Welsh, W.Va, 100
WNBS Murray. Ky. 1000d | WLDY Ladysmith, Wis.
WEKY Richmond, Ky, 1000 | WRIT Milwaukee, Wis. 1000d
KVOB Bastrop. La, 250| KSGT Jackson, Wyo. 250
KRMD Shreveport, La. 1000 | KYCN Wheatiand, Wye. 250
WFAU Augusta, Maine 1000 KWOR Worland, Wyo. 1000
95
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WHITE'S

[RADIE

EOG

Ke. Wave Length

1350—222.1

WELB Eiba, Ala.
WGAD Gadsden, Ala,
KLYD Bakcersfield, Calif,

KCKC San Bernardino, Cal.

KSRO Santa Rosa, Calif.
AM Pueblo, Colo.

LK Norwalk, Conn.

Y Putnam. Conn.

Y Cocoa, Fla.

F Dade City, Fia,

i Ft. Myers, Fla.

G Blackshear, Ga,
H Cleveland, Ga.
8 warner Robins, Ga.
C Lewiston, Ida..

g rEEzzssEss
CREoSanZe

x
O

L Peoria, [Il.

D Salem, [li.

U Kokomo, Ind.

T Des Moines, lowa
N Manhattan, Kans.
U Louisville, Ky,
B New Orfeans,

| Howell, Mich,
Ortonville, Minn.
P Pine City, Minn.

U Corinth, Miss,

Z Kosciusko, Miss,

R Charleston, Mo,

X O’Neill, Nebr.

H Laconia, N.H,

H Prineeton, N.J.

Q Albuguergue, N.M.
BA Corning. N.Y.

Y Rome, N.Y.

NI =
205»220®

La,

WOxxO0Ox
PRg2ITo0I 52

Mooresville. N.C.
Wilson, N.C,
Bismarck, N. D.
Akron, O.

Cel Ilna Ohio
Chillicothe, 0h|0
Duncan, Okla,
Tahlequah, Okla.
Ashland, Oreg.

K York, Pa.

R Windber, Pa,

R Darlington, S,C.
WGSW Greenwood, S.C.
WRKM Carthage, Tenn.
KCAR Clarksvilte, Tex.
KTXJ Jasper. Tex,
KCOR San Antoma. Tex.
WBLT Bedford.

WFLS Frederlckshurn, Va,
WNVA Nortoen, va.
WAVY Portsmouth, Va,
WPDR Portage, Wis.

1360—220.4

WWWB Jasper, Ala.
WLIQ Mobile, Ala.
WMFC Monroeville, Ala.
WELR Roanoke, Ala.
KRUX Glendale, Ariz.
kLVR Clarksville, Ark.
K

EIEXXZELEXREE CEEXNEEAXELEXNELERREE
cio::"_‘:ng’tgg’l:z omOPr
>°’100c53xz<v %

FFA Helena, Ark.

FIV Modesto. Cal,
KRCK Ridgecrest, Calif.
KGB San Diego, Calif.
KDEY Boulder, Colo.
WDRC Hartford, Conn.
WOBS Jacksonville, Fla,
WHKAT Miami Beach, Fla,
WINT Winter Haven, Fla,
WAZA Bainbridge. Ga.
WLAW Lawrenceville, Ga.
WMAC Metter, Ga.
WIYN Rome. Ga.
WLBK DeKalb, lIl.
WVMC Mt. Carmel, 1Il.
WGFA Watseka, 1lI.
KHAK Cedar Rapids. lowa
KRCB Council Bluffs. lowa
KXG) Ft. Madison. lowa
lowa

KVIM New tberia,
KTLD Tallulah, La.
EBB Baltimore, Md,
LYN Lynn, Mass.
KYO Caro. Mich.
KM! Kalamazoo, Mich.
WRYV McCook, Nebr.

NNJ Newton, N.J.

96

N
MS Black Mountain, N.

LRS Mountain Grove. Mo,

W.P.

1000d
5000d

1000d
5000d

Clarkston, Wash. 5000d

1000d
1000d
1000
5000d
1000d
1000d
5000d
5000
5000
1000d
500d

Y
iiiizisixzzii

Ke. Wave Length
WWBZ Vineland, N.J.

WKOP Binghamton, N,Y.
WMNS Olean, N.Y.
WCHL Chapel Hill, N.C.

KEYZ Williston, N.D.
WSAI Cinetnnati, Qhio
WWOW Conneaut, Ohio
KULK Hillshoro. Oreg.
WMCK MciKeesport, Pa,
WPPA Pottsville, Pa.
WELP Easicy, ».0,
WLCM Lancaster, S,C,
WBLC Lenoir City, Tenn,
WNAH Nashville. Tenn.
KRAY Amarilio, Tex.
KACT Andrews, Tex.
KWB8A Baytown, Tex,
KRYS Corpus Christi,
KXOL Ft, Worth, Tex
WBOB Galax, Va,
HBG Harrisonburg, Va,
FDR_Grand Coulee. Wash.
MO Tacoma, Wash.

HIC Matawan, W.Va.
mMov Ravenswood W.Va,
BAY Green Bay, Wls.
WISV Viroqua, Wis,
WMNE Menomonie. Wis.
KVRS Rock Springs, Wyo.

1370—218.8

WBYEK Calera, Ala.
KHEB Heber Springs, Ark.
KTPA Preseott, Ark,

, Cal,

CY Quincey, Calif,

EN San Jose, Calif.
EN Tulare, Calif.

MK Blountstown, Fla.
KE Ocala, Fla.

OA Pensacola, Fla,
AXE Vero Beach, Fla.
LOP Jesup, Ga.

FDR Manchester, Ga,
LOV Washington, Ga,
PRC Lincoln, 11,

TTIS 8loomington, ind.
LTH Gary, ind.

TH Dubuque, lowa
iNO Dodge City. Kans.
LN lola, Kans.

BD Ft. Campbell, Ky,
OH Grayson, Ky.

KY Tompkinsville, Ky.
PB Marksville, La.
EA Ellsworth, Me,

Tex.

EXExx%

omex
m
r
(]
&
S
=]
=2
19

EELEIEEERRAX
Oiz

PaAOPPCO

11¢ Leonardtown, md,

DxxO

b3
w

UM Fairmont, Minn.
MKT 8. st. Paul,
WMGO Canton, Miss.
KWRT Boonvnlla Mo.
KCRY Caruthersville, Mo.
KXLF Butte, Mont.
KAWL York, Nebr,

WF EA Manchester, N.H.
WELYV Ellenville, N,Y,
WALK Patchogue, N.Y.
WSAY Rochester, N.Y.
WLTC Gastonia, N.C,
WTAB Tabor City, N.C.
KFJM Grand Forks. N.D.
WSPD Toledo. Ohio

KVYL Holdenville, Okla.
KAST Astoria, Oreg.
WOTR Corry, Pa,

WPAZ Pottstown, Pa,
WKMC Roaring Snrns., Pa,
WIVV Vieques, P,R,
WKFD wickford, R.I.
WDEF Chatlanooya, Tenn.

£

WDXE Lawrenceburg, Tenn.

WRGS Rogersville, Tenn,
KOKE Austin. Tex.

KFRO Longview, Tex.
KPOS Post, Tex.

KSOP Salt Lake City. Utah
WBTN Bennington, Vt.
WHEE Martinsville, va.
WIWS South Hill, Va.
KPOR Quincy. Wash.
WEIF Moundsville, W, va.
WCCN Neillsville, Wis,
KVWO Cheyenne, Wyo.

1380—217.3

WRAB Arab, Ala.

WGYV Greenville, Ala.
KDXE N. Little Rock, Ark.
KBVM Lancaster, Calif,
KGMS Sacramento, Calif.
KSBW Satinas, Calif.
KFLJ Walsenburg, Cole,
WAMS Wilmington, Del.
WLIZ Lake Worth, Fla,
wQaXQ Ormond Beh., Fla.
WLCY St, Petersburg, Fla.
WAOK Atlanta, Ga.

WSIZ Ocilla, Ga.

KPOI Honolulu, Hawaii

HN Grand Haven Mich,
Minn,
i

wW.P,

1000
5000

1000d

5000d

IOOUd
5000

1000d

1000d
5000
1000

1000d
1000

H1 Braddocks Hts., Md. 500d

000d
500d

1000d
IOOUd

501
5000

Ke. Wave Length W.P.
WWCM Brazil, ind. 500d
WKIG Ft. Wayne, Ind. 5000
KCIM Carroll, jowa 1000
KCIl washington, lowa 500d
KUDL Fairway, Kan. 5000
WMTA Central City, Ky. 500d
WWKY Winchester, Ky, 1000d
WYNK Baton Rouge, La. 500d
WKTJ Farmington, Me, 1000d
WTTH Port Huron, Mich. 1000
WPLB Greenville, Mich, 1000
KLI1Z Brainerd, Minn, 5000
KAGE Winona, Minn. 1000
WDLT Indianoia, Miss. 500d
KWK St Louis. Mo, 5000
KUVR Holdredge, Nabr, 50
WBBX Portsmouth, N.H 1000
WAWZ Zarephath, N.J. 5000
WFSR Bath, N.Y. 500d
WBNX New York, N.Y. 5000
WLOS Asheville, N.C. 5000
WTOB Winston Salem N.C. 5000
WWIZ Lorain, Ohio 500d
WP KO Waverly, Ohio 1000d
KSWO Lawton, Okla, 1000
KMUS Muskogee, Okla. 1000
KBCH Ocean Lake. Oreg. 1000d
KSRV Ontario, Oreg. 5000
WAGB Kittanning, Pa, 1000d
WMLP Milton, Pa. 1000d
WAYZ Waynesboro. Pa, 1000d
WNRI Woonsocket, R, 1000d
WAGS Bishopville. §,C. 1000d
WGUS N. Augusta, S.C. 000d
KOTA Rapid City. S.Dak. 5000
KFCB Redfieid. S.Dak. 500d
WYSH Clinton, Tenn. 1000d
WGMM_ Millington, Tenn. 500d
KJET Beaumont, Tex. 1000
KBWD Brownwoad. Tex. 1000
KCRM Crane, Tex. 1000d
KTSM El Paso Tex, 5000
KMUL Muleshoe, Tex. 1000d
KBOP Pleasanton. Tex. 1000d
WSYB Rutland, Vt, 5000
WMBG Richmond, va, 5000
KRKO Everett, Wash, 5000
KPEG Spokane, wasn. 5000d
WMTD Hinton. W,Va. 1000d
WBEL Beloit, Wis, 5000
1390—215.7
WHMA Anniston, Ala. 5000
KDGQN DeQueen, Ark, 500
KAMD Rogers, Ark, 1000d
KGER Lony Beach, Calit. 5000
KCEY Turloek, Calif. 5000
KFML Denver, Colo 5000d
WAVP Avon Park. Fla. 1000d
WUWU Gainsville, Fla. 5000d
WISK Americus, Ga, 5000d
WNUS Chicago, lil. 5000
WFIW Fairfietd, 1ll. 1000
WJCD Seymour, Ind, 1000d
KCLN Clinton, lowa 1000d
KCBC Des Moines. fowa 1000
KNCK Concordia, Kans, 5004
WANY Albany, Ky. 1000d
WKIC Hazard, Ky. 5000d
KFRA Franklin, La, 500d
WEGP Presque Isle, Me. 5000d
KJPW waynesville, Mo, 1000d
WCAT Orange, Mass, 1000d
WPLM Plymouth, Mass. 5000
WCER Charlotte, Mich, 5000
KAOH Duluth, Minn. 50
KRFO Owatonna, Minn, 500d
WROA Gulfport, Miss. 1000d
WQIC Meridian, Miss. 5000d
KJPW Waynesville, Mo. 1000d
IKENN Farmington, N.Mex. 5000
KHOB Hobbs, N.Mex, 5000d
WE N.Y. 5000
WR o 1000d
WFBL Syracase,N.Y, 5000
WEED Rocky Mount. N.C. 5000
WADA Shelby, N.C. 1000
WIRM Troy, N.C. 500d
KLPM Minol, N.Dak. 5000
WOHP Bellefontaine, Ohio  500d

WMPO Middleport-
Pomeroy. 0. 5000d

WFMJ Youngstown, Olio 3000
KCRC Enid. Okla, 1000
KSLM Salem, Oreag. 5000
WLAN Lancaster, Pa. 5000
WRSC State Collene, Pa.  1000d
WISA lIsabella, P. 1000
WHPEB Belton, S.C. t000d
WCSC Charleston, S.C. 5000
KJAM Madison, S.D, 5000d
WTJS Jackson, Tenn, 5000
KULP EI Canipo. Tex. 5004
KBEC Waxahachie, Tex. 500d
KLGN Logan, Utah 1000
WEAM Arhington, Va. 5000
WWOD Lynchhuro. va, 5001
WHKLP Keyser, W.Va. 1000d
KBBO Yakima, Wash. 1000
1400—214.2

WMSL Decatur, Ala. 1000

www.americanradiohistorv.com

Ke. Wave Length W.P.
WXAL Demopolis. Ala, 1000d
WFPA Ft. Payne, Ala. 1000
WJILD Homewood, Ala. 1000
WJHO Opelika, Ala, 1000
KSEW Sitka, Alaska 250
KCLF Clifton, Arlz, 250
KJKJ Flanslaﬁ Ariz, 250
KXIV Phoenix, Ariz, 1000
KTUC Tucson, Ariz. 250
KVOY Yuma. Ariz, 250
KELD E| Dorado, Ark. 1000
KCLA Pine Bluff, Ark. 1000
KWYN Wynne, Ark. 1000
KPAT Berkeley, Cali. 1000
IKREO Indio, Calis, 250
KQMS Redding, Calif. 250
KSLY San Luis Obispo, Cal. 250
KSPA Santa Paula. Calif. 250
KHOE Truckee, Calif. 1000
KUKI Ukiah, Calif. 1000
KUNG visalia, calif, 1000
IKRLN Canon City, Colo. 250
KDTA Delta, Coio. 250
KFTM Ft. Morgan. Colo. 250
KBZZ La Junta, Colo, 000
WSTC Stamford, Conn. 1000
WILIl Willimantic, Conn. 1000
WFTL Ft. Lauderdale, Fla. 1000
WIRA Ft. Pierce, Fla. 1000
WNVE Ft, Walton Bch., Fla.
1000d
WRHC Jacksonviile, Fla. 250
WPRY Perry, Fla. 1000
WTRR Sanford, Fla. 1000
WZRH Zephyr Hills, Fla, 250
wWCQs Alma, Ga. 1000
WSGC Elberton, Ga. 1000
WNEX WMacon, Ga. 1000
WMGA Moultrie, Ga. 1000
WCOH Newnan, Ga. 1000
WGSA Savannah, Ga, 1000
KART Jerome, Idaho 250
IKRPL Moscow, Idaho 250
KIGO St. Anthony, lda.
KSPT Sandpoint. 1daho 1000
WDWS Champaign, ll, 1000
WGIL Galesburp, 111, 1000
WROZ Evansville, ind. 1000
WBAT Marion, fud. 1000
KCOG Centervnlle. fa. 500
KVFD Fort Dodge, lowa 1000
KVOE Emuorla. IKans. 1000
KAYS Hays. Kans, 1000
WCYN Cynthiana, Ky, 250
WIEL Elizabethtown, Ky. 1000
WFTG London. Ky, 250
WFPR Hammond, La. 1000
KAOK Lake Charles, La. 1000
WRDO Augusta. Maine 1000d
WIDE Biddeford, Maine 1000
WWIN Baltimore, Md. 1000
WALE Fall River, Mass. 1000
WLLH Lowell, Mass, 1600
WHMP Northampton, Mass. 1000
WIKFR Battle Creek, Mich. 1000
WIJLB Detroit. Mich. 1600d
WHDF Houghion. Mich, 250
WGON Munising, Mich, 250
WSAM Saginaw, Mich. 1000
WSJM St. Joseph, Mich, 1000
WTCM Traverse City, Mich. 1000
KEYL Long Prairie, Minn. 1000
KMHL Marshall, Minn. 1000
WMIN Mpls.-St.'Paul, Minn, 1000
WHLB Virginia, Minn, 1000
WBIP Booneville, RAfiss. 1000
WNAG Grenada, Miss. 1000
WFOR Hattieshurg, Miss. 1000
WJQS Jackson. Miss. 1000
WMBC Macon. Miss, 1000
KFRU Columbia, Mo. 1000
KJCF Festus. Mo. 1000
(SIM Sikeston, Mo. 1000
KTTS Springfield, Mo. 1000
KDRG Deer Lodge. Mont. 250
KXGN Glendive. Mont, 250
KARR Great Falls, Mont. 1000
KCOW Alliance, Nebr, 1000
KLIN Lincoln, Neh. 1000
IKBMI Henderson, Nev. 250
KWNA Winnemucca, Nev, 1000
WBRL Berlin. N.H. 250
WTSL Hanover, N.H. 1000
WLTN Littteton. N,H. 258
KTRC Santa Fe, N.M. 1000

KCHS Truth or Consequences.
New Mexico
KTNM Tucumecari. N.M.

WOND Pleasantville, N.J. 1000
WABY Albany, N.Y, 1000
WYSL Buffalo, N.Y. 1000
WSLB Ogdensburg, N.Y. 1000
WBMA Beaufort, N.C, 250
WGBG Greensboro, N,C, 1000
WSHB Racford, N.C. 1000
WSIC Statesville. N.C. 1000
WLSE Wallace, N, C. 1000
WHCC Waynesville. N.C. 1000
WCNF weldon. N.C, 1000d
KEYJ Jamestown, N,Dak. 1000
WMAN Mansfield, Ohio 1000d
WPAY Portsmouth, Ohio 1000

Rap10-TV EXPERIMENTER
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Ke. Wave Length wW.P. Kc. Wave Length w.pP.
KWON Bartlesville, Okla. 1000 | KBAN Bowie, Tex. 500d
KTMC McAlester. Okla. 250 KVLB Cleveland, Tex. 500
KNOR Norman, Okla. 250 KXIT Dalbart, Tex. 500d
KNND Cottage Grove, Oreg. {1000d | KDOX Marshall, Tex. 500
KJDY John Day, Ore. 1000 | KRIG Odessa, Tex. 1000
WEST Easton, Pa. 1000 KBAL San Saba, Tex. 500d
WJET Erie, Pa. 1000 KNAL Victoria, Tex. 500
WFEC Harrisburg, Pa. 1000d | Wi K1 Chester, Va. 5000d
WWSF Loretto, Pa. 250 | WRIS Roanoke, Va. 000d
WICK Scranton, Pa. 250 | WRDS S. Charleston, W.Va. 1000d
WRAK Williamsport, Pa. 1000 | wKBH LaCrosse, Wis. 500
vv\\l/(\{gé galrollga. Ps CR Ig'l]loll KWYOQ Sheridan, Wyo. 1000
oiumbia,
WGTN Georgetown, .0, 1000 1420—211.1
WHC partanburg. S.C. 1000d
KBJM Lemmon, S. D. Kaeh Sherea Vs Aviz 59908
WJZM Clarksville, Tenn. 1000 poG Pocanontas, Ark.  1000d
WHUB Cookeville, Tenn. 1000 KRDQ Colo SDrlis Colo 1000
WLSB Copperhill, Tenn. 1000 | st N Stockton Calif Y5000
WGAP Maryville, Tenn.  1000d| w15 g1g Sayvrook, Conn.  500d
WHAL Shelbyville, Tenn. 1000 w RRD Bradenton, Fla. 1000
KRUN Ballinger, Tex. 1000 | wpBF Delray Boach, Fla. 5000d
KBYG Big Springs. Tex. 1000} wETH St. Augustine, Fla, 1000d
KUNO Corpus Christi, Tex. 1000| yAvQ Avondale Estates, Ga. 1000d
KILE nr. Galveston. Tex. 250} wRBL Columbus, G * s000
KGVL Greenville, Tex. 1000l WEEH Toulsville, Ga. 1000d
KEBE Jacksonville, Tex. 1000 WLET Tecc G;; - 5000d
ICILINzecosTRIES 1900} YGEN Honolulu, Hawaii 5000
KEYE Perryton, Tex. 2501 \WiNt Murph sboro, L1l 500d
KVOP Plainview, Tex. 1000 | W1 R yan City, ind. 5000d
KDWT Stamford, Tex. 1000 w o g 4\ y, ind. o0
KTEM Temple, Tex. 1000 | WOG Do iy ik ooy
KTFS Texarkana, Tex. 250 | Puly Ul oy el 00
KVDU Uvalde, Tex. 250 Ayslses. AnsS g 0d
KIXX Provo, Utah 250 | WICR Ashland. Ky. uuod
wDOT Burlington, Vt. 1000 WHBNO arrodsburg, Ky. Igggd
WINA Charlottesville, va.  1000| WVJS Owensboro, Ky.
WHHV Hillsville, Va. 1000 | KPEL Lafayette, La. 1000
WHIH Portsmouth, Va. 1000| WBSM New Bedford, Mass. 3000
WHLF So. Boston, Va. 1000 | WBEC Pittsfield, Mass. 1000
WINC Winchester, Va. 1000 WAMM Elint, Mich, @ 1000d
KEDO Longview, Wash. 250 | WKPR Kalamazoo, Mich.  1000d
KRSC Othello, Wash. 250| KTOE Mankato, Minn. 00
KTNT Tacoma. Wash, 1000 | WSUH Oxford Miss., 1000d
WBOY Clarkesbura, W.va. 1000| ¥ G0 eI Miss. A
WRON Ronceverte, W.va ~ 1000| KBTN Neosho, Mo.
WSPZ Spencer, W.Va. 1000 12390 oo a,RNebr.N :000"
WKWK Wheoling, W.va. 250 X Santa Rosa, N.Mex. 1000d
WBTH Willlamson, W.va. 1000 WALY Herkimer, N.Y. Lgoud
WATW Ashland, Wis. 1000 WACK Newark, N.Y. 500
WBIZ Eau Claire, Wis. 1000 WLNYA eekskill, N.Y. 1000d
WOUZ Green Bay, Wis. 1000| WMYN Mayodan, N.C. oo
WRIN Racine, Wis. 1000 | WGAS 8. Gastonia. N.C. 5004
WRDB Reedsburg, Wis. 1000| WYOT Wilson, N.C. 1000
WRIG Wausau, Wis. 000 | WHIK Cleveland, Qhlo 5000
KATi Casper, Wyo. 1000 | KYNG Coos Bay, Oreq. tooud
KODI Cody, Wyo. Wb Babater Bar 3000
, Pa,

1410—212.6 WEUC Pgnee, P.R. 1000
WUNI Mobile, Ala. 5000 | WERE Erwin, Tonn 50004
WRCK Tuscumbia, Ala. 500d | w (SR Pulaski, Tenn 1000
KTCS Fort Smith, Ark. 000 | KFYN Bonham, Tex. 250d
KERN Bakersfield, Calif. 1000 in 1

. KTRE Lufkin, Tex. 1000
KRML Carmel, Calif. 500d | KGNB New Braunfels, Tex. 1000d
KKDI Lompoc, Callf, 500d| KpEP San Angelo. Tex.  1000d
KMYC Marysville, Calif. 5000 | wwSR St Albans' vt 1000d
KCAL Redlands, Calif. 5000d | W Oy Gloucester, Va, 10004
KCOL Ft. Collins, Colo 1000 | WIKGW Warrenton, Va. 50004
WPODP Hartford, Conn. 5000 | (37 Chehali Centralia,

o B g e " 198
R For yers, Fla. "
WBIL Leesburd. Fla, 1000d | KREN, Remton, Wash, oh. 2004
WONS Tallahassee, Fla,  5000d | \Wh1 VB A T8 A Hash co0d

B G S, S aeer
NE Cummings, Ga. I
WDAX McRae, Ga oood 1430 209.7
WLAQ Rome. Ga. 1000 | WFHK Pell City, Ala. 1000d
WRMN Elgin, 1l 1000d| KHBM Monticello, Ark. 1000d
WTIM Taylorville, L1, 1000d | KAMP EI Centro,; Calif. 1000d
WAZY Lafayette, Ind. 1000d | KARM Fresno, Calif. 5000
KGRN Grinnell, lowa 500d | KAL! San Gabriel. Cal. 5000
KLEM LeMars, lowa 1000d | KJAY Sacramento, Calif. 500d
KCLO Leavenworth, Kans. 5000d| KGNU Santa Clara, Cal. Loco
KWBB Wichita, Kans, 5000 | KOSI Aurora, Colo, 5000
wLB) Bowling Green, Ky. 5000 | Wil Hoemestead, Fla. 500d
WHLN Harlan, Ky. 5000d | WLAK Lakeland, Fla, 5000
KDBS Alexandria, La. 1000d | WPCF Panama City, Fla. 5000
WDOW Halfway, Md. 1000d| WGFS Covington, Ga. uood
WHAG Halfway, Md. 1000d | WRCD Dalton, Ga. 1000d
WOKW Brockton, Mass. 1000d | WWGS Tifton, Ga. 5000
WGRD Grand Rap.. Mich. 1000d| WEEF Highland Park, 11l 1000d
KLFD Litchfield, Minn. 500d | WCMY Ottawa, LIl 500
KRWB Roseau, Minn. tooo | WIRE Indianapolis, Ind. 5000
WDSK Cleveland, Miss. 1000d | KASI Ames, lowa 1000d
WBKN Newton, Miss, 500d | KMRC Morgan City. La. 500d
WNOP North Platte, Neb. 1000 | WNAV Annapolis, Md. 5000
WHTG Asbury Park- WTTT Amherst, Mass. 5000d
Eatontown, N.J. 500d{ WHIL Medford, Mass, 5000d
WDOE Dunkirk, N.Y. 000 | WIDN lonia, Mich. 5000d
WELM Elmira, N.Y. 1000 | WBRB Mt. Clemens, Mich. 500d
WBZA Glens Falls, N. Y. 1000d| WLAU Laurel, Miss. 5000d
WOTT Watertown, N.Y 5000 | KAOL Carrollton, Mo. 500d
WVCB Shallotte, N.C, 500d | WiL St. Louis, Mo. 5000
WEGO Concord, N.C. 1000d | KRGI Grand lIsland, Nebr. 5000
WSRC Durham, N.C. 1000d | WNJR Newark, N.J. 5000
WING Dayton, Ohio 5000 | KGFL Roswell, N.M. 5000d
KPAM Portland, Oreg. 5000d | WENE Endicott. N.Y. 5000
LSH Lansford, Pa. 5000d | WMNC Morganton, N.C. 5000
KQv Pittsburgh, Pa. 5000 | WDJS Mt. Dlive, N.C. 1000d
WPCC Clinton, S.C. 1000d | WRXO0 Reoxboro. N.C. 1000d
WYMB Manning, S.C. 1000d | WF OB Fostoria, Ohio 100
WCMT Martin, Tenn, 1000d | WCLT Newark, Ohio 300d
KBUD Athens, Tex. 1000d ' KALV Alva, Okla. 500

AUGUST-SEPTEMBER, 1966

Ke. Wave Length

KELiI Tulsa, Okia.

KGAY Salem. Oreg.
WVAM Altoona, Pa,
WNEL Caguas, P. R.
WBLR Batesburg, S.%.
WATP Marion, S.C.
WBUG Ridgeland, S.C.
KBRK Brookings. S. Dak.
WGYW Fountain City, Tenn.
WENO Madison, Tenn,

0| WHER Memphis, Tenn.

KSTB Breckenridge. Tex.
KEES Gladewater, Tex.
KCOH Houston, Tex.
KLO Ogden, Utah

WIVE Ashland, Va.

W DIC Clincho, Va.
KBRC Mt Vernon, Wash.
WEIR Weirton, W.Va.
WBEV Beaver Dam. Wis.

1440—208.2

WHHY Montgomery, Ala.
KDOT Scottsdale, Ariz.
KHOG Fayetteville, Ark.
KOKY Littie Rock, Ark.
KVON Napa, Cal.

KPRO Riverside, Calif.
KCOY Santa Maria, Calif.
WBIS Bristol, Conn.
WABR Winter Park, Fla.
WWCC Bremen, Ga.
WGIG Brunswick, Ga.
WRAJ Anna, Il

WIOK Normal, lIl,
WPRS Paris, Il

WPGW Portland, Ind.
KCHE Cherokee, lowa
KEWI Topeka, Kans.
WCDS Glasgow, Ky.
WPDE Paris, Ky.
WEZJ) Williamsburg, Ky.
KMLB Monroe, La.
WIJAB Westbrook, Me.
WAAB Worcester, Mass.
WBCM Bay City, Mich.
wDOW Dowagiac, Mich,
WCHB Inkster, Mich,
KQRS Golden Valley, Minn.
KEYL Long Prairie, Minn.
WHHT Lucedale, Miss.
EL Pontotoe, Miss,
K Asbury Park, N.J,
B Millville, N.J.
B Babylon, N.Y,
Niagara Falls, N.Y.
Oswego. N.Y,
Elizabethtown, N.C.
Lexington, N.C.
Grand Forks, N.D.
Warren, Ohio
Medford, Oreo.
The Dalles, Oreg.
Carbondale, Pa,
Lansdale. Pa.
Red Lion, Pa.
Greenville, 8.C.
Holly Hill, S.C.
Cowan. Tenn,
McKenzie, Tenn.
Amarlilo, Tex.
Corpus Christi, Tex.
Denton, Tex.
Greenville, Tex.
Midland. Tex.
X Livingston, Tex.
LV Blackstone, Va.
HRN Herndon, Va.
DNC Spokane, Wash.
HIS Bluefield, W.Va.
WAJR Morgantown, W.Va.
WJPG Green Bay, Wis.

1450—206.8

WDNG Anniston, Ala.
WYAM Bessemer, Ala.
WDIG Dothan, Ala.

WFIX Huntsville, Ala.
WLAY Muscle Shoals City.
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KLAM Cordova, Alaska
IKAWT Douglas, Ariz.
IKNOT Prescott. Ariz.
KOLD Tucson, Ariz.
IKENA Mena. Ark.
KJWH Gamden, Ark.
KYOR Blythe, Calif.
KOWN Escondido, Calif.
KPAL Palm Springs, Cal.
KTIP Porterville, Calif.
KSOL San Francisco, Cal.
KVML Sonora, Calif.
KKVEN Ventura, Calif.
KAGR Yuba City, Calif.
KGIW Alamosa, Colo.
KYDU Greeley, Colo.
WNAB Bridgeport, Conn.

0! WILM Wilmington, Del.

woOL Washington, D. C.
WWJB Brooksville, Fla.

WwWwWw . americanradiohistorv.com

Alabama 1000
250

250

Ke. Wave Length W.P.
WMFJ Daytona Beach, Fla. 1000
WSKP Miami, Fla. 250
WBSR Pensacola, Fla. 1000
WSPB Sarasota, Fla. 1000
WSTU Stuart, Fla, 250
WTAL Tallahassee, Fla, 1000
WGPC Albany, Ga. 000
WBHF Cartersville, Ga. 1000
WCON Cornelia, Ga. 250
WKEU Griffin, Ga. 1000
WMVG Milledgeville, Ga. 1000
WBYG Savannah, Ga. 1000
WVLD Valdosta, Ga. 1000
KVSI| Montpelier, Lda. 000
KEEP Twin Falls, ldaho 1000
WVON Cicero, 1Il. 1000
WKEI Kewanes, Il 500
WCVS Springfield, 11l. 1000
WLYV Ft, Wayne, ind. 1000
wXxvw Jeffersonvitle, Ind. 1000
WASK Lafayette, Ind. 1000
WAOV Vincennes, Ind. 1000
KLWW Cedar Rapids, la. 250
KYET Payette, lda. 250
KWBW Hutchinson, Kans. 1000
WTCO Campbelisville, Ky. 1000
WWXL Manchester, Ky. 1000
WPAD Paducah, Ky. 1000
WLKS W. Llberty, Ky. 1000
KS1G Crowley, La, 1000
KNOC Natchitoches, La. 1000
WNPS New Orleans, La. 250
WLKN Lincoeln, Me. 1000d
WRKD Rockland, Maine 250
WKTQ South Paris, Maine 1000
WTBO Cumberliand, Md. 1000d
WMAS Springfield. Mass. 1000
WATZ Alpena Township,
Michigan 1000
WHTC Hetland, Mich. 1000
WMIQ lron Mtn.. Mich. 250
WIBM Jackson, Mich, 1000
WKLA Ludington, Mich. 1000
WNBY Newberry, Mich,
WHLS Port Huron, Mich, 1000
KATE Albert Lea, Minn. 250
KBUN Bemidji, Minn. 1000
KBMW Wahpeton, N.D. -
Breckinridge, Minn. 1000d
WELY Ely, Minn. 1000
KFAM St. Cloud. Minn. 1000
WROX Clarksdale, Miss, 1000
WCJU Columbia, Miss. 250
WIXN Jackson, Miss. 250
WOKK Meridian, Miss. 1000
WNAT Natchez, Miss. 250
WROB West Point, Miss, 1000
KFTW Fredericktown, Mo. 1000
WMBH Joplin, Mo, 1000
KIRX Kirksville, Mo. 1000
KDKO Warrensburg, Mo. 1000
KWPM West Plains, Mo. 1000
KXXL Bozeman, Mont. 1000
KUDI Great Falls, Mont. 1000
KXLL Missoula, Mont. 250
KRBN Red Lodge, Mont. 000
KVCK Wolf Point, Mont. 1000
KWBE Beatrice, Nebr. 250
KONE Reno. Nev. 250
WKXL Concord. N.H. 1000
WFPG Atlantic City. N.J. 1000
WCTC New Brunswick, N. J. 1000
KRZY Albuquerque, N.M. 250
KLMX Clayton., N.Mex. 1000d
KOBE Las Cruces, N.Mex. 250
KENM Portales, ex. 1000
wCLI Corning, N.Y. 1000
WWSC Glen Falls. N.Y. 1000d
WHDL Olean, N.Y, 1000
W KIP Poughkeepsie, N. Y. (000
WKAL Rome, N.Y. 50
WATA Boone. N. C. 1100
WGNC Gastonia, N.C. 1000
W1ZS Henderson, N.C. 00
WHKP Hendersonville, N.C. 1000
WHIT New Bern, N.C. 00
WFBS Spring Lake, N.C. 1000
KGCA Rugby, N.Dak. 250
wWTBO Cumberland, 0. 1000d
WIJER Dover. Ohio 1000
WMOH Hamilton. Ohio 1c00d
W LEC Sandusky, Ohle 1000
KWHW_Altus, Okla. 1000
KGFF Shawnes, Okla. 1000
KSIw Woodward, Okla. 1000
KDRE Eugene, Oreg. 1000
KFLW Klamath Falls, Ore. 1000
KLBM La Grande, Oreg. 1000
KBPS Portland, Ore. 250
WWGD Erie, Pa, (oood
WFRA Franklin, Pa, 1000
WDAD Indiana, Pa. 1000
WPAM Pottsville, Pa. 1000
WMPT So. Williamsport, Pa. 250
WMAJ State College, Pa. 1000d
WIPA Washington, Pa. 250
WWRI W. Warwick, R.L. 1000
WAQSN Charleston, S.C. 1000
WCRS Greenwood, S.C. 1000
WMYB Myrtle Beach, S.C. 1000
WHSC Hartsville, S.C. 1000
KBFS Belle Fourche, S. Dak. 1000
97


www.americanradiohistory.com

WHITE'S

[RADI©
EOG

Ke. Wave Length W.P.
KYNT Yankton, S. D. 1000
WLAR Athens, Tenn. 1000
WMOC Chattanooga, Tenn. (000
WDSG Dyersburg, Tenn. 1000
WSMG Greeneville, Tenn. 250
WLAF LaFollette, Tenn. 1000
WGNS Murfreesboro, Tenn, 1000
KAYC Beaumont, Tex. 1000
KBEN Carrizo Spros.. Tex. 250
KCTI Gonzales. Tex. 250
KKMBL Junction, Tex. 250
KCYL Lampasas, Tex. 1000
KMHT Marshall, Tex. 1000
KAMY McCamey, Tex. 250
KNET palestine, Tex. 250
KSNY Snyder, Tex. 1000
KURA Moab, Utah 1600
KEYY Provo, Utah 1000
KDXU St. George, Utah 250
WSNO Barre, Vi, 1000
WTSA Brattleboro, Vi, 1000
WFTR Front Royal, Va. 1000
WENZ Highland Springs, va. 250
WREL Lexington, va, 1000

WMVA Martinsville, Va, 1000

KBKW Aberdeen. Wash. 1000
KCLX Colfax, Wash, 1000
KONP Port Angeles, Wash, 250
KAYE Puyallup, Wash, 1000
WPAR Parkersburg., W. Va. 1000
KF1Z Fond du Lac. Wis. 250
WDLB Marshfield, Wis. 1000
WPFP Park Falls, wis. 1000

WRCO Richiand Center, Wis. 1000
KBBS Buffalo, Wyo. 250

KVOW Riverton, Wyo. 1000
1460—205.4
WFMH Cullman, Ala. 5000d
WPNX Phenix City. Ala. 5000
KZOT Marianna, Ark, 500
KCCL Paris, Ark. 500d
KTYM Inglewood, Calif. 5000
KDON Salinas. Calif. 5000
KVRE Santa Rosa, Calif. {000d
KYSN Colo. Sprgs., Colo, 1000

BAR Bartow, Fla. 1000d
WZEP DeFuniak Springs,

lorida  1000d

WMBR Jacksonville, Fla. 5000
WDY§ uford, Ga. 1000d
WPNX Columbus. Ga. 100!
WROY Carmi, {ll. 1000d
WIXN Dixon, 111, 1000d
WRTL Rantoul. |Il. 250d
WKAM Goshen. (nd. 1000
WOCH North Vernon. Ind. 1000d
KSO Des Moines, ilowa 5000
KCRB Chanute, Kans, 1000d
WRVK Mt. Vernon, Ky, 500d
WXOK Baton Rouge. La. 5000
KBSF_ Springhill, La, 1000d
WEMD Easton, Md. 1000
WBET Brockton, Mass, 5000
WBRN Big Rapids. Mich, 1000d
WPON Pontiae, Mich. 1000
KDWA Hastings, Minn, icodd
KDMA Montevideo, Minn. 1000
WELZ Belzoni, Miss, 1000d
WACY Moss Point, Miss, 1000d
KADY St, Charles, Mo, 5000d
KRNY Kearney, Nebr. 5000d
KENO Las Vegas, Nev. 1000
WI1JZ Mmt. Holly, N.J. 5000d
WOKQO Albany, N.Y. 5000
WVOX New Rochelle, N.Y. 500d
WHEC Rochester. N,Y. 500
WFVG Fuguay Sprgs., N.C. 1000d
WRKB Kannapolis, N.C. 500d
WMMH Marshall, N.C. 500d
WBNS Columbus, Ghio 5000
WPVL Painesville. Ohio 500d
KROW Dallas, Oreg. 5000d
KELR EI Reno, Okla. 500
WMBA Ambridge, Pa, 500d
WCMB Harrisburg, Pa. 5000
WFBA San Sebastian, P.R. 500
WDOG Allendale, S, C.
WBCU Union. S.C. 1000
WIJAK Jackson, Tenn. 5000d
WEEN Lafayette, Tenn, 1000d
KBRZ Freeport, Tex. 500d
KLLL Lubbock, Tex. - 1000d
WACO Waco, Tex, 1000
WPRW Manassas, Va. 500d
WRAD Radford, Va, 5000
WLPM Suffolk,Va. 5000d
KYAC Kirkland, wash. 5000d
KIMA Yakima. Wash. 500
WBUC Buckhannon, W.Va. 5000d
WRAC Racine, Wis, 500d

©
=]

Ke. Wave Length W.P. | Ke. Wave Length W.P.
WTMB Tomah, Wis, 1000d wREoM ré;lmslun_ N.Y. 5000d
woK arlotte, N.C. 5000
1470—204.0 WYRN Louisburg, N.C. 500d
WBLO Evergreen, Ala, 1000d | WMS) Sylva, N.c,‘ 5000
KZNG Hot Springs, Ark.  1000d | WHBC Canton, Ohio 5000
KBMX Coalinga, Calif, 500d | WCIN Cincinnati, Ohio 5000
KUTY Palmdale, Cal. 5000d | WTRA Latrobe, Pa, 500d
KXO0A Sacramento, Calif, 5000 | WDAS Philadeiphia, Pa, 5000
WMMW Meriden, Conn, 1000d | WISL Shamokin, Pa. 1000
WRBD Pompang Beach, Fla, 5000 | WSHP Shippensburg, Pa.  500d
WCWR Tarpon Springs, Fla, 5000d) WMDD Fajardo, P.R. 5000
WAAG Adel, Ga. 1000d | KSDR Waterton, S.D. 1000d
WDOL Athens, Ga. 1000d | WIFC Jefferson City, Tenn. 500
WCLA Claxton, Ga 1000 | WMQM Memphis, Tenn. 5000d
WRGA Rome, Ga. 5000 | WILE Smithville, Tenn. 1000d
WMPP Chicago Heights, |11, 1000d| KBOX Dallas, Tex. . 5000
WMBD Peoria. |)1. 5000 | KLVL Pasadena, Tex, 1000
WHUT Anderson, [nd. 1000d | KAPE San Antonio, Tex. 500d
KTR! Sioux City, lowa 5000 | KON Spanish Fork, Uutah 1000d
KWVY Waverly, lowa 1000d | WCF R Springfield, vt, 1000d
KARE Atchison, Kans. 1000 | WBBL Richmond, Va, 5000
KLIB Liberal, Kans. 500d | WLEE Richmond, Va, 5000
WSAC Fort Knox, Ky. 1000d| WBLU Salem, Va, 5000d
Il((TI[.)(l:' Ea;mersville, La. 1000d | KFHA Lakewood CGnt‘e;,ash —
P ake Charles, La, 5000 '
WLAM Lewiston, Maine 5000 mg‘" c“*'g?s- wash. 1000d
WIDY Salisbury, Md. 5000 KRA'E 31; [, W ;3833
wg;g Westll;ninster. Md. '0035 eyenne, Wyo,
w Mariborough, Mass. 100 —
WNBP Newburyport, Mass. 500d 1490 291.2
WIKMF Flint, Mich, 5000 WANA Anniston, Ala, 250
WKLZ Kalamazoo, Mich, 500d | WAJF Decatur, Ala. 1000
KANO Anoka, Minn, 1000d | WRLD Lanett, Ala.—West Point,
WCHJ Brookhaven, Miss, 1000d Ga, 1000
WNAU New Albany, Miss.  500d | WHBB Seima, Ala, 1000
KGHM Brookfield, Mo. 500d | KYCA Prescott, Ariz, 1000
KTCB Malden, Mo, 1000d | KAIR Tuesom, Ariz. 250
WTKO ithaca, N.Y, 1000d [ KXAR Hope, Ark. 1000
WPDM Potsdam, N.Y. 1000d | KDRS Paragould, Ark. 1000
WBIG Greenshoro, N.C. 5000 | IKOTN Pine Bluff, Ark. 250
WPNC Plymouth, 'N.C. 1000d | KXRJ Russellville, Ark. 1000
WTOE Spruce Pine, N.C. 1000d | KWAC Bakersfield, Calif, 1000
WOHO Toledo, Ohio 1000 | KPAS Banning, Calit. 250
KVLH Pauls Valley, Okla.  250d ﬁ?&LcBluoy.OCal. R '2028
KVIN Vinita, Okla, 500d | {10 ;ifnmc"tcagf'm e
KRAF Reedsport, Oreg. 5000d | (oY IRD Fab it )
WSAN Allentown, Pa. 5000 ake Tahoe, Calif, 50
WFAR Farrell. Pa 1000d KTOB Petaluma, Calif. 1000
WWML Portage, ba 5004 | KBLF Red Bluff, Calif. 1000
waxL Columiia Féc. 50004 | KDB Santa Barbara. Calif, 1000
WG0O Georgetown, S. c. 1g00d| KSYC i AT fo00
WEAG Alcoa. Tenn. 1000d | eV Gunnison %"io 50
WVOL Berry Hill. Tenn. 5000 L . Lolo.
KRBC Abilene, Tex 5000 KCMS Manitou Springs, Cole. 500
KDHN Dimmitt, Tex. 2004 | KOLR Sterling, Cola. 250
KWRD Henderson, Tex. 5004 | WOEH Greenwich. Cont 2o
IKCNY San Marcos, Tex, 250d | w)BSs Deland, Fia . 1000
KELA Centralia- o 2
Chehalis, wash. 5000d | WIBA Ft. Pierce, Fla. 280
KSEM Moses Lake, Wash. 5000 wuofy immokalie. Fla. 250
ICAPS Mount Vernon, Wash, 500d WSRA Milton. Fla, D 1000
WwhY Huntington, W.Va. 50000 wpxE Stacke, Fla, 250
WBZE Wheeling. W.Va. 5000 | wITg yero Beach Fla 1000
WBKV West Bend, Wis. 1000d | wS|R winter Have'n, Fia. 500
KTWO Casper, Wyo. 5000 am?ﬁ (B:ruéls'wicl((;. Ga. :3800
ordele, a,
1480—202.6 wgiREQMOnroe. Ga, 1000d
WARI Abbeville. Ala. 1000d | WSFB Quitman, Ga, 250
WBTS Bridgeport. Aja. 1000d| WSNT Sandersville, Ga. 500
WIXI Irondale, Ala. 5000d | WSYL Sylvania, Ga, 250
WABB Mobile, Ala. 5000 | WRLD W.Point, Ga.-
KHAT Phoenix, Ariz, 500 . Lanett, Ala. 250
KGLU Safford, Ariz, 1000 KTOH Lihue, Hawaii 1000
KTHS Berryviile. Ark 1000 | KCID Caldwell, [daho 1000
KWUN Concord, Calif. 500d | W KRO Cairo, |11, 250
KYOS Merced. Calif. 000 | WDAN Danville, LI, 1000
KWIZ Santa Ana, Calif, 5000 WAMV East St. Louis, 111. 1000
KSEE Santa Maria, Calif, 1000 WOPA Oak Park, (11 1000
KCMS Manitou Springs, Colo. 500 | WZOE Princeton, 111, 1000
KPUB Puebla, Colo. 1000d | W KBV Richmond, Ind. 1000
WSOR Windsor, Conn. 500d | WNDU South Bend, Ind. 1000
WAPG Arcadia. Fla. 1000d | KBUR Burlington. fowa 1000
WGNE Panama Beach, Fla. 500d| WDBQ Dubuque, lowa 1000
WVCF Wwindermere, Fla. 1000d| KBAB Indianola, la, 500
WYZE Atlanta, Ga. 5000d | KRIB Mason City, 1a. 1000
WRDW Augusta, Ga 5000 KKAN Phillipsburg, Kans, 250
WGSB Geneva, 11l 1000 | KTOP Topeka, Kan. 1000
WIBM Jerseyville, 111, 500d wil“ E;ankfort.KKy. u}gg%
WTHI Terre Haute, ind. 1000 asgow, Ky.
WRSW Warsaw. Ind. 1000 | WOMI Owenshoro, Ky. 1000
KLEE Ottumwa, lowa 500d | WSIP Paintsville, Ky. 1000
KBEA Mission, Kan. 1000 | WIKC Bogalusa, La. 1000
KLEO Wichita, Kans, 5000 KE}JLNHE“"'“-LLS- Koo
WIKOA Hopkinsville, Ky,  1000d kﬂus F;)uman. a.
WNKY Neon, Ky, 1000d uston, La. 1000
WTLO Somerset, Ky. 10g0d | WPOR Portland, Maine 1000
KCKW Jena. La. 500d | WTVL Waterville. Maine 1000
KANV Jonesville, La. 500d | WARK ﬂ""";‘.fl""hmﬂ 2gg
KJOE Shreveport, La, 1ood; Beas M‘.‘I"t"d' M ass. i
WSAR Fall River, Mass. 5000 WMRE Milford, Mass. e
WMAX Grand Rabids. : Seringfield, Mass. 1000
Mich. 5000d | WABL Adrian. Micn. yaod
WI0S Tawas City, Mich.  [000d idiand, Mich,
WYSI Ypsilanti, Mich. s00d | WLRC Whitehall, Mich. §00d
KAUS Austin, Minn. 1000 GHILHE, Wil
WECP Carthage, Miss 500d | XOZY Grand Rapids. Minn. 1000
KGCX Sidney. Mont. 5000] KLGR Redwd. Falls, Minn. 1000
KLMS Lincoin, Nebr, 1000| WLOX Biloxi, Miss. 1000
KWEW Hobbs, N, Mex. 5000 | WCLD Cleveland, Miss, 1000
WLEA Hornell. N.Y. 1000d | WHOC Philadelphia, Miss. 1000
WHOM New York, N.Y. 5000] WTUP Tupelo, Miss. 1000
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Ke. Wave Length W.P.
VIM Vicksburg, Miss, 250
DMO Carthage, Mo. 250
TTR Rolla, Mo, 1000
DRO Sedalia, Mo, 1000
BON Omaha, Nebr. 1000
EMJ Laconia, N.H. 1000
LDB Atlantic City, N. J, 1000
RSN Los Alames, N.Mex. 1000
RTN Raton. N.Mex. 1000
CSS Amsterdam, N.Y. 1000
BTA Batavia, N.Y, 250
KNY Kingston, N.Y. 1000
ICY Malone, N.Y. 1000
DLC Port Jervis, N, Y, 1000

NI LTI LS EEELERXREERARRE

OLF Syracuse, N, Y, 1000
SSB Durham. N, C. 1000
FLB Fayetteville, N.C, 1000
LOE Leaksville, N.C. 250
RNB New Bern. N.C. 1000
RMT Rocky Mount, N. C, 1000
STP Salisbury, N, C. 1000
SVM Valdese, N 1000
HSL Wilmington, N, C. 1000
NDC Hettinger, N.D. 1000
OVC Valley City, N. Dak. 1000
BEX Chillicothe, Ghio 1000
JMO Gieveland Hghts.,, 0. 1000
OHI E. Liverpool. Ohio 50
MOA Marietta, Ghio 1000
MABN Marion, Dhio 400
KWRW Guthrie, Okia. 100
KBIX Muskoges. Okla, 1900
KBKR Baker, Oreg. 1000
KRNR Roseburg, Oreg. 1000
KBZY Salem, Dreg. 1000
WESB Bradford. Pa. 1000
WAZL Hazietom, Pa, 1000
WARD Johnstown, Pa, 1000
WGAL Lancaster, Pa, 1000
WBCB Levittown, Pa, 1000
WMRF Lewiston. Pa, 1000
WMGW Meadville, Pa, 1000d
WNBT Wellshoro, Pa, 1000
WS|B Beaufort, S.C. 100
WGCD Chester, S.C, 1000d
WMRB Greenville, S.C. 1000
KORN Mitchell, S.Dak, 1000
WOPI Bristol. Tenn. 1000
WDXB Chattanooga. Tenn. 1000
WROL Fountain City, Tenn. {000
WJIM Lewisburg, Tenn. 000
WDXL Lexington, Tenn, 1000
KNOW Austin, Tex. 250
KIBL Beeville, Tex. 250
KBST Big Spring, Tex. 1000
KHUZ Borger. Tex, 250
KNEL Brady, Tex. 250d
KSAM Huntsville. Tex. 250
Laredo, Tex, 250

KZZN Littlefield. Tex. 1000
Paris, Tex. 1000
KDOK Tyler, Tex. 250
KVWC Vernon, Tex. 250
KVOG Ogden, Utah 000
WKVT Brattieboro, Vt, 1000
WIKE Newport, Vt. 1000
WCVA Culpeper. Va. 1000
WVEC Hampton, Va. 1000
WAYB yneshoro., Va, 1000
KBRO Bremerton, Wash. 1000
KLOG Kelso, Wash, 1600
KENE Toppenish, Wash, 1000
KTEL Walla Walla. Wash. 250

WGKYV Charleston. W,Va, 1800
WTCS Fairmont, W.Va.
WLOH Princeton, W.Va,

WSGB Sutton, W.Va. 1000
WGEZ Beloit, Wis. 1000d
WLCX LaCrosse, Wis. 1000
WIGM Medford, Wis, 1000
WOSH Oshkosh, Wis, 1000
KIML Glilette, Wyo. 250
KLME Laramie, Wyo. 500
KRTR Thermopolis, Wyo, 250
KGOS Torrington, Wyo. 1000
1500—199.9

WFMI! Montgomery, Ala, 500d
KGMR Jacksonville, Ark. 1000d
KBLA Burbank, Calif. 10000
KXRX San Jose, Cal, 10000
WFIF Milford, Conn. 5000d
WTOP Washington, D.C, 50000
WKIZ Key West, Fla. 250

WGUL New Port Richey, Fla. 2335

WSEM Donaldsonville, Ga. 10
WTHN Thomasten, Ga. 1000d
WPMB Vandalia, I1l, 250
WZBN Zion, 11l 250d
WBRI (ndianapolis, {nd.  5000d
WAYK Valparaiso, Ind. 1000d
KWRG New Roads, La, 1000d
WVOC Battle Creek. Mich., 1000d
WIBK Detroit, Mich. 10000
KSTP St. Paul, Minn, 50000
KDFN Doniphan, Mo. 1000d
WKER Pompton Lakes, N.J. 500
WKBX Winston.Salem, N.C.
1000d
KOSG Pawhuska, Okla. 5000
KPIR Eugene, Ore. 10000d
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Wave Length

Ke. Wave Length W.P, | Ke, Wave Length W.P. |Kc. w
e e i, .P.|Ke. Wave Length w.P.
VPR, 50| 1540—
WEAC Gaffney, S. C. 195.0 MRy
KWFA Merkle, Tex. 1990¢| kpoL Los A wyaK Paoli, Ind. 30d wsar Chrisanonmns, Fla. to00d
KTXD Sherman, Tex, 250 | WBSR Po:nsa::I:l“F'h::a“" 50000) WRIN Rensselact. tnd, 250 WVPIPL %':M&”J';::;‘;fé FFI?. 15000
KANI Wharton, Tex. 00| WOGA Sylvester, Ga. R D S Blufs, lowa 1000d; WECH Mount Dore. . {4
1510—199.1 WSH Litchteld. Ll Loood | W N Liberty, Ky. 250d | WCCE Punta Gorda, Fla. 19000
N WBNL Boonville, Ind. 250d | WDXR Padueah K'y 28“ WA (RIELLT o hoas
CALF mesa, Ariz 00a | WA, Decatur. ‘tnd 3200 | WBGS Sidell, La. 000 | WLBA Gainseulile, Ga. pouod
KALE Mesa. Ariz, 00a | WO LaPurte, Ind: 3204| WSMD LaPlata, Md 0d| WKIG Glenville, Ca. 1000
KASK Ontario, Calit. Jo0| KXEL Waterlan, Towa 53000 | WIPS Portage, Mich 20 | W KD e i znd
K1y grosm. Gal. (3004 KNEX_ McPherson. Kans. 2904 | KBEW Blue Earth, Min 0| WDQN DuQuoin. 1 2500
P SR e bElis 0d | KLKC Parsons, Kans. 250d | KQY X Joplin Mo.’ n 1000| wBBA Pittsfield, Il. 250d
WNLC Now London Cnt;nn I‘IJ‘l]l?]U WDON Wheaton, Md. 1000| KLT1 Macon "Mo. %50(1 WKID Urbana, Ill. 250d
WNLG New Lo Baa'ch Fl;’ '0000 WMRR Marshall, Mich. 250d | KTUI Sutlivan I\'dn ggd WCNB Connersvilie, ind, 250d
Wzz2 Boynton Beach. Fla. 000d | WLEF Groomwood, Miss. (3394 waxk New York, N.Y S250d | WIVA South Bend, Ind, 1000
WWag Coeoa. Fla 250 | KBXM Kennott, Mo. 2304| WTNS Coshocton, Ohio * P AR Washisgton ing, 250d
WINU" Highiand, 111 250d) WETR Albany. 'N.Y. 55000 | WCNW Hamilton, O 000d | KCHA Chartes City, lowa 3003
WIRG loliet, 11l, 3 ETR Albany, N Y .y. 1000d|WTOD Toledo, Ohic ' 00| KWNT Davenport, {owa 500d
WKAI Macomb, 11l 00d | WRPL Charlotte, N.C. 10004 | KWCO Chickasha, O 5000 KDSN Denison, lowa 50
KOS Cammed: Kan. s00d| WiEM Elkin, N.C. 1000d | WS Bayamon, P wa. (00| WAXU Georgefown, Ky 100000
WMEX Boston, Mass [ O asian Onio 2000 | WAGL Lancaster, S. C 1ou00 | WMTL Leitehfeld Wy, 280
WICO Jackson, Mich. 50000 ( WABQ Cleveland, Ohio 10004 | WWGM Nashville, Ten 0d | wpKY Princeton, KY.' r
Wico Jackson., Mich. 3000d| WNIQ Niles, Ohio 000d | WHEM Dimar. Yonn, 10900a | WY Hayncsvitle, L 2504
WKPO Prentiss an Mich. 500 | WBTC Ulrichville, 0. 250 | KCAD Abtlone, Texr ol kLou Lake Ch i’ " 1509
WKPO Prentiss, Mise, 1000| KWES Eugene, Ore. oaod| KHBR Willsboro, T¢ 3000 | KEQL Eekary Hia. aa. 10000
KECY Indenen ce. Mo. 14803 | WRCP Philadélphia, Pa. 50000d | KGUL Port La el T 2504\ Waup st Jahis Mich M. 1000
KTTT Columt us. ebr. 500d | WPTS Pittston, Pa. 1000d | KGHO Hoquia‘r':ea'w e 2000 Kbom Windom, Mi T
WRAN_ Dover, | j" 1000| WPME Punxsutawney, Pa. 1000d| KDFL Sumner Wasne™ 1900d | wamY Amory. Mi s ih0d
WBRW Brewster, N 250d | WADK_Newport, B.l. 1000d | WGLB Port Washingion, Wi 504} WESY Lel 4. Miss. 000
WEAL Greensbg:;) N{:' :gggﬂ ﬁgﬂ{_ :’f"w"r{' T{'.““- 500d inotem. Is'zsod WPMP Pa::aénull:sfwng O
, N.C. . Worth, Tex. 50 i ississi
AR 1l I i oo cohnin i, B
eville, . nio, . Sprin
KeTx N Tenn. 50000| WRGM Richmond, Va. % oogp | WCRL Oneonta, Ala. t0v0d | KM Maryst o, Mo Mo 220
KETX Childress, Tex. 50d | KBVU Bellevue, Wash. 1000 WRW/J Selma, Ala, 5000d | KAMI Cozad, Nebr 204
L MineD?a'T::' 5285 WTKM Hartford, Wis, 500d ngﬁ! ?l’i:kley.AArk. 250d | WNIH Ha:m‘mn?ﬂbr; N.J Igggg
KMOO Mineola. Tex ordyce, Ark. 250d | WCRV Washi ) N.J.
KSTV Stephenville. 1’5.“. ggg: 1550—193'5 kgsa ﬁy:ia'lbg?m. 5%3“ WPAG AI:SQ:‘:?;?‘:: :JM lgggg
:I(V(i/.l\J Spokane., Wash. 50000 | WAAY Huntsville, Ala. 50004 | KACE Riverside, Calif. mogﬂ WPAC Patchogue, N.Y. 10000d
K waukesha, Wis. 10000d | WM 0O Mobile, Ala. 0000d | KLOV Loveland, Colo. 250d va('}v /E\;Ibar_narle, N oo
1520—197.4 KF1F Tucson, Ariz. 0000d | WTWB Auburndale, Fla. 5000d WPYI[(S Bmmte Falls, N, C. 2008
; KXEX Fresno, Calif. %004 | WFBF Fernandino Beach, Fla WOk Columb NG R
KMPG Wollister, Cal KKHI San Fran., Calif. 10000 1000d | K 0 Lolumbus, Onio e
cmec piser, ool o | S G 15000 | /61 Oxeechobes, Fla 000d | KLTR Blackwell, okla. 1000d
KACY port Hueneme. Calit. 10900 | WEXT W, Hartford, Conn. 1000d | WIDE. Ward e, Fla 230 | WEND HATLEIES W aane
WTLN Aposka. Fla 10000| ¥ EXT Cofal Gables, Fia. 10000d | WHMES Ashburn, Ga - losag| WEND Ebenshurd. Pe. po00d
fan Rocks Bgach. Bz Qe smyrna Beh., Fla, 250 WGHC Glavton, Ga. 1080d | WANB wayneshurd, Pa. 250
e LT Gt L [ WYOU Tampa, Fla. I 200 | WALA College Park, Ga.  1000d WORG Orangeburg. S.C. - 13004
wixx Oskland e, F1a." 1000 | WYOU Lomyena, Ga; 00004 | WELE Saliren. ca . 1900d| WBBE Travelers Rest. S.C. 500d
WHOw Clinton, 1. 1000d | WOTL. Jacksonviile, i, 1000d] WOKZ Alton. Li ) o0 | wSKT Colontal Viljage, Tenn, 2800
WLV Loves Farkl 1. 5004 | WES) Morris, 111, 9304 | W RL Freaport, 111 A00UdI WLL) Shelbyvilte, Tenn. o
WSVL Shefbyvile, ind.  L000 WPDF Corydon, Ind. 2304 | WBEE Harvey, ill. 3000d| WSKT South Knowviile, Tonn. 250
Ks1B creston. lowa 400 | WCVL Crawfordsyille, Ind. ~250| WEAY Robinson, i1l 0000 | ICKAL Denver City, Tex 2504
e Snecke, | wemy N G e 280 e R
A 'y o y - i 5 r
wyoB Bel Rir tg. | 250d KIWA Sheldon, lowa o0 | A e Albany. 100 BE0A by Rk Yon 13004
uskegon Hts., Mich, &EDD Dodge City, Kans. 1000d KMCD Fairfield. In\;mn . mms’gd KWED Seguin. Tex. 1000d
WYNZ Yositanti. Mi ioo0a | KNIC Winfield, Kan. 2504 | KIF) Webster City, lowa 2 KBYP Shamrock, Tex. 250d
wyNz ¥ . Mich. 2504| WIRV lrvine, K. 1000d | KNDY Marysville, | | KBGO W T 1900
KOLM Rochester, Mimn. 10004 WHSK Morgandcld, Ky. B A L Lot 2o0d | WAL, Gomae: va. L000d
wDSL Mocksvilie. N.C. 5000 | KOKA Shal'envr:3 ougp. La. 30008 W ALK Lol ba oo wP ¥ Wateriown. 004
GOl Ry o M Elkton?oa&.La' 3330 ﬁh‘}\AR L&qsvillo, La. 1000 TTN Watertown, Wis. 1000d
KHIP Albuquermret"NNMei' 1%00% wggu ‘h:ls:(on.( Mags.h loggua WAQE Tnu‘sfasnbm;a.dLa. 56832 1590—188.7
, N. ) mont, Mich. 0d = Y w
oup pppene i BRNGSLY SRDE 0 ERs WA, ol WeTh A, i
whit pinclay N. o 000d | WSAG Beirar, Mo. 00d| WDEW WestReld. Mass. 100d | WyaR Tuscumbia, Afa. 5000
WBNO Brvan, Ohio 20001 KGMO Cape Girardeau, Mo. 5000d WMRP Elint Hasid 8004 | KT BA pine Blufl Ark 0000
e o 120041 KKJO St. Josesh, Mo. Q00| WFUR Grand Rapids, Kbbu Tontors. s 2000
WTTO Toledo, 0 (0004 | KICS Hastings, Neb. 500d | KUXL G ientaan 10000 KEIN' victorviie, Gal '35
LARE WDk 10004 | WCGR Canadaigua, N.Y. 2501 wo LTS Wi 1000 | WiRY ‘Watarbur o 5000
KYMN Qkla. City, Okla, 50000 WBAZ Kingston, N.Y. 500d KLNAL nona. M, 00d | wowy Ciowiston, for™  Sooa
WCHE Wost C Wy o0, togog| WBVM Utica, N.Y. 1000 | WAES I G sdiwitz s Potershurg, 2000
WERE Welltharti- B2 0| WRKY LSS £ © 000 | WATS Husterasit™Y" 1500 2 St P
WRAI fio Pledras, P 250| wNOH Raleigh, N.C. 1o00d | WELR Dundee, N.¥. 1000d| weLE 8. D Pl toood
WBHT Yrtte Beacn, S.C. _250| WTYN Tryon. N.C. 10004 | WA PG reonand. NoY so0d - pavtone B
WBHT Brownsyille Tern, 2238 | WPEG Winston-Salem, N.C. 1000d APC Riverhead, N.¥, 10008 wALG Al Fla. 11000
o on, Tenn. 10004 | KQWB Fargo. N.D 10004 | WILK Taviorsville, N.C.  S00| WLE avarte G 0004
e WDLR Delaware, Ghio 00| WNCA Siler City. N.C. 1000d wTGﬁ IT-:«ayene. Ga. 5000d
—196.1 KMAD Madil, okla. 250 | WETW Ber FL, 250d | WNMP Lorieidtie (004
apulpa, Okla. erick, a 25 T U
WLCB Moulton, Ala. 10004 | WLOA Braddock. Pa. 10004 | KOLS Pryor, Okia. 1550a | WA FE Tndranapoiis. 30000
WCTR © g own, Mo. 1530 | WTTC Towanda, Pa. 5004 | KWAY Forest Grove, Oreg. 1000d EE Indignapolis, Ind. Q00
KCAT T'p:ma:.:ﬂ';\ﬁrk 2504 w[B(SFcE g‘““”' bR 250| KOHU Hermiston, Oreg.  1000d WEeos M. Vernon. ind. s00d
) R ennetsville, S.C. anvitle, Penn. Bond. 200
KEBK Sacramente 'Calit, 50000 | WTHB N. Augusta, S 10009 | WBUX Daylestown. Pa. 50003 WLBN Lobar Bond Kant.  So0a
ado Springs, KCAN Canyon, Tex. 10g0| WQTW Latrobe, Pa. 1000d Kll"..BN ety o0
WENG Englewood, F Colo. 10004 | KWBC Navasota, Tex. 2500 | WFGN Gaffney, 8.C. 250d | WETT Ocean Gostle, Lo 10000
W B LA la. 00| WKYE Bristol, Tenn. 1000d | WJES Johnston, S.C. 20| WTVE O ater Mick 5300
KNBI Norton. Ka 100003 | WPTN Cookevitte, Tonn.  250d | WhSC Loris, S.C. 1000d | WEMA Coldwater, M Ticn. 10004
KN@l Narton. Kan. 1000d | WTPI Cookville, Tenn. 2504 | wHLP Centerville, Tenn.  1000d wamie Marine i ien. ™ 5004
LA Ches(ér(o;:;n Md |ggg: r(vé(opn}- &i'::span,gann. 10000d vv‘gLE (r:{leveland. Tenn, 1000d K&";{S SE(' (g‘r‘;‘::'l’nodr'lf:' 500d
WRPM Poplarville, Miss,  1000d | KW oke City. 2504\ WIEB EL0, Toxy 2508 : ol
WICT A T le, Miss. L 000d |C Salt Lake City, Utah KZOL Farwell, Tex, 50d | WWUN Jacks Mi 5 (s
WIHM Lapeer. Wich otod | i 100004 | KVLG La Grange, Tex. o KOEX Dexter, fes. oo
. Mich. KBA Vinton, V KTER T naas CIty 10004
# a. 10 errell, Tex.
K%ngn'ﬁ SBhua(ho'?eeM:wmn, 52% v\’li)((‘\ll'/.(\ z'.‘:ﬂ..l:g Beac'\}\'l Va. 50835 w%‘/v;%;iw&: Gap, Va. I?)sﬂg?l }zgfﬁ gzﬂ?s l\‘d:o“y' mo. Ilgggg
KLOL Lincoin. Ned. 5000d | KOQT Belli own, W.Va. 500d I Rocky Mount, ya- 1000d| wanN Nash ¢
neol o rlestow iRl A shua, N.H. 5000
weKy 3&';;‘0“,.'2‘,"'02.";“ 50000 | KCAR {an:n&v:r'!‘ Waeh 1000 WAEi X’:J{:{L‘,.”,“w‘{:: 10004 WAUB AR A 3004
WHYP North East. Pa. W ake Geneys, Wis. L0004 WERH Elnira Nelapiy
W?E lsj':a"gndoah. Pa. 250d MAD Madison. Wis. s000d | 1580—189.2 WGGO g"mheads'uN'Y' o
v LIFTEn B0 e 60—192.3 e - v alamanca, N.Y. 5000d
R e ra,'S.C. (oo R ey T Aa__ a. 00d | WCSL Cherryville, N.C. 500d
WOTN Georgetown, Tex, 10004 | WASE Centre. Ala. 1000d | KP fod Troc, S0000 | WY e, N ‘500
KGEY Harlingen. Tex Hoooy| KDDA Dumas, Ark. KEDE v:r:kfﬂ::e?e'AA;k' 13008 WNOS e alat. N.C. o6d
RaBT Eans, Tew, o KBIB Monette, Ark. 250 | KMAE Andersan: Cal. o0 | WA KR High Polnt N-C. 15008
AR ausr o 00d | KpMC Bakersheld, Calif. 10000 KWIp Merced Calif. AKE Miinborar 0 i
'Va. K P OAC Witlows, Calif H . Calif. 500d | WSRW Hillsboro, Ohio 500d
WCHY Cheyenns, Wy Loao0 | WYSE s if. 50d| KDAY Santa Monica. Cal 50000 KH
i g & o, . Cal. EN_Henryetta, Okla.
a 1000| KHUM Santa Rosa, Calif. 500d | KTIL Tillamook. Oreo? ?ggg
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WHITE'S

Ke. Wave Length

. 1Ke,

Wave Length

Ww.P.

wisz Glen Burnie, Md. 500 WCGO Chicago Hgts., Ifl. 1000d

WRGM Richmond, va. 5000d | WMCW Harvard, 111, 500d

KLFF Mead, Wash. 000d | WBTO Linton, ind, 500d

KETO Seattle, Wash. 3000d | WARU Peru, Ind, 1000d

WIXK New Richmond, Wis. 5000d | KLGA Algona, fowa 5000d

WSWW Platteville, Wis. 5000 [ KCRG Cedar Rapids, lowa 5000

WTRW Two Rivers, Wis.  1000d | KMDO Ft. Scott. Kans, 500d

WAWA West Allis, Wis.  {000d WSTL Eminence. Ky. 500d

1 WKYF Greenville, Ky. 500d

Ke. Wave Length W.P. 1600—187.5 KFNV Ferriday, La. 1000d

WEUP Huntsville, Ala.  50004| KLEB Golden Meadow, La. 1000d

WZUM Carnegie, Pa. 1900d | WAPX Montgomery. Ata. 1o00| KLVE Vivian, La. p00d

WEBG Chambersburg, Pa. 5000 KVIO Cottonweod, Ariz. ~  1000d | W 05 Bockville, Md. 1000

WEEZ Chester. pa. 1000| KXEW Tucson, Ariz, 1000] WBOS Brookline, Mass. 5000
WXRF Guayama, P.R. 1000| KGKO Benton, Ark. 1000d | WTYM East Longmeadow,

WYNG Warwick, R.J. 1000d | KGST Fresno, Cal, 5000d o] Mass.  5000d

WABV Abbevills, $.C. 1000d| KWOW Pomona, Cal, 5000 WAAM Ann Arbor, Mich. " 5000

WACA Camden, § C. 1000d| KHER Santa Maria, Calif, 500d | WTRU Muskegon, "Mich, 5000

KCCR Pierre. S, D, 250 KUBA Yuba City, Calif, 5000 | WKOL Clarksdale. Miss,  1000d

WSHC Collierville, Tenn,  500d | KLAK Lakowood, Cojo, 5000 WFEF Columbia, Miss, 500d

WSO Jonesbore, Tenn. 5000d | WKEN Dover, Del. 500d KA:rrZ St. Louls, Mo. 5000

WOBL Springfleld, Tenn.  1000d | WKTX Atlantic Beach, Fla. 1000d) KTTN Trenton, Mo, 00d

KGAS Carthage, Tex. 1000d| WKWF Key West, Fla, 500 KNCY Nebraska City. Nebr. 500d

KERC Eastland, Tex 500d | WHEW Riviera Beach, Fla. 1000| KRFS Superior, Nebr, 500d

KINT El Paso, Tex 1000d { WPRV Wauchula, Fia 500d | WWRL New York, N. Y. 5000

KYOK Houston, Tex. 5000 | WOKB Winter Garden, Fla. 50004 WMCR Oneida, N.Y. 1000d

KCBD Lubbock. Tex, 1000 | WGKA Atlanta, Ga. 1000d | WLNG Sag Harbor, N.Y. 500

KBUS Mexia, Tex. 500d| WNGA Nashville, Ga. 1000d | WX KW Troy, N.Y. 500d

KTOD Sinton, Tex. 1000/ WRBN Warner Robins, Ga. 1000d| wwRL Woodside, N. Y. 5000

WIDU Fayetteville. N.C. 10
onville, N.C. 1000d

WFERC Reidsville, N.C. 1000
WKSK W. Jefferson, N.C. [000d
KDAK Carrington, N.Dak.  500d
WAQI Ashtabula, Qhio 1000d
WBLY Springfield, Ohio 1000d
WTTF Tiffin, Ohio 500d
KUSH Cushing, Okla. 1000d
KASH Eugene, Oreg. 5000
KOHI St. Helens, Ore. 1000d
WHOL Ailentown, Pa. 5004
WHRY Elizabethtown, Pa. 5004
WBPR Bayamon, P.R. 1000
WFIS Fountain Inn, S.C. 1000d
WFNL No. Augusta, S.C.  500d
WHBT Harriman, Tenn, 5000d
WKBJS Milan, Tenn, 1000d
KBBB Borger, Tex. 500d
KBOR Brownsville, Tex. 1000
KWEL Midland, Tex. 1000d
KCFH Cuero. Tex. 500d
KYAL McKinney, Tex. 1000d
KOGT Orange, Tex. 100
KBBC Centerville, Utah 1000d
WSIT Chesapeake, Va, 1000d
WHLL Wheeling, w.va, 5000d
WCWC Ripen, Wis. 5000

Canadian AM Station

Canadian stations fisted alphabetically by call fetters within groups.

d, operates daytime only; n,

Ke. Wave Length w.P,
540—555.5
CBK Regina, Sask. 50,000
CBT Grand Falls, Nfld, 10,000
550—545.1
CFBR Sudbury, Ont. 1,000d

CFNB Fredericton, N.B. 50,000
CHLN Trois-Riviéres, Que. I0.0ggd

5,000n
CKPG Prince George, B.C. 10.000

560-—525.4
CFOS Owen Sound, Ont. 1,000
CHCM Marystown, Nfid. 1,000d

500n
CHTK Prince Rupert, B.C. 1,000d

CIKL Kirkland Lake, Ont.
CKCN Sept-lles, Que. 10,000d

5,000n

CKNL Fort St. John, B.C.  {,000
570-—526.0

CFCB Corner Brook, Nfid.  {,000

. CJEM Edmundston, N.B.  5,000d

1,000n

CKCQ Quesnel, B.C. 1,000

CKEK Cranbrook, B.C. 1,000

CFWH whitehorse, Y.T,
580—516.9

1,000

CFRA Ottawa, Ont. 50,000d
10,000n

CHLC Hauterive, Que. 5,000
,500n

CJFX Antigonish, N, S, 10,000

CKAP Kapuskasing, Ont. 1,000

CKPR Port Arthur, Ont, 5.303d

1,000n
CKUA Edmonton, Alta, 10,000
CKWW Windsor, Ont. 500
CKXR Salmon Arm, B. C. 1,000

CKY Winnipeg, Man.

" 590—508.2

CFAR Flin Flon, Man,
CKEY Toronto, Ont.

CKRS Jonquiere, Que,

50,000

1,000

CFTK Terrace, B.C. 1,000
VOCM St. John’s, Nfld. 10,000
600—499.7
CFCF Montreal, Que. 5,000
CFCH Callander, Ont. 10,000d
5,000n
CFQC Saskatoon, Sask. 5,000
CJOR Vancouver, B.C. 10,000
CKCL Truro, N.S. 1,000
610—491.7
CHNC New Carlisle, Que. {0,000d
5,000n
CHTM Thompson, Man. 1,000
CJAT Trail, B.C. ,000
CKML Mont Laurier, P.Q. 1,000

100

Kc. Wave Length Ww.P.
CKTB St. Catharines, Ont. 10,000d
5,000n
CKYL Peace River, Alta. 10,000d
1,000n
620—483.6
CFCL Timmins, Ont. 10,000d
5,000n
CKCK Regina, Sask. 5,000
CKCM Grand Falls, Nid. 10,000
630—475.9
CFCO Chatham, Ont. 10,000d
1,000n
CFCY Chariottetown, P, E. 1.
10,000
CHED Edmonton, Alta. 10,000
CHLT Sherbrooke, Que. 10,000d

5,000n
CIET Smiths Falls, Ont. {0,000

CKAR Huntsville, Ont. 1,000
CKOV Kelowna, B.C. 1,000
CKRC Winnipeg, Man. 10,000

640—468.5

CBN St. John's, Nfid. 10,000

680—440.9

CHFA Edmonton, Alta, 5,000

CHLO St. Thomas, Ont. 1,000

CICN Grand Falls, Nfid. 10,000

CJOB Winnipeg, Man. 10,000d
,500n

CKGB Timmins, Ont. 10,000

690—434.5

CBF Montreal, Que, 50,000

CBU Vancouver, B.C. 10,000

710—422.3

CJISP Leamington, Ont, 1,000

CFRG Gravelbourg, Sask. 5,000d

CKVM Ville-Marie, Que. 10,000d
1,000n

CJOX Grand Bank, Nfid, 1,000

730—410.7

CINR Blind River, Ont. 1,000

CKAC Montreal, Que. 50,000

CKDM Dauphin, Man. 10,000d

operates nighttime only. wave lengt

5,000n
CKLG North Vancouver, B.C.
10,000
740—405.2
CBL Toronto, Ont, 50,000
CBX Edmonton, Alta. 50,000
790—379.5
CFDR Dartmouth, N,S. 5,000
CFCW Camrose, Alta, 10,000
CKMR Newcastle, N.B. 1.000
CKSO Sudbury, Ont, 10,000d
5,000n
CHIC Brampton, Ont. 1,000d
5000

Abbreviations: Ke.,

Ke. Wave Length

800—374.8
CFOB Fort Frances, Ont.
CHAB Moose Jaw, Sask.

CHRC Quebec, Que.
CIAD Montreal, Que.

CIBQ Belleville, Ont.
CILX Fort William, ont.

CKOK Penticton, B.C.

CKLW Windsor, Ont,
VOWR st. John's, Nfid.

810—370.2
CHQR CcCalgary, Alta,

850—352.7

CJJC Langley, B.C.
CKRD Red Deer, Alta.

CKVL Verdun, Que.

860—348.6
CBH Halifax, N.S.

CFPR Prince Rupert, B.C.

CHAK inuvik, N.W.T.
CIBC Toronto, Ont.

900—333.1

CHML Hamilton, Ont.
CHNO Sudbury, Ont.

CIBR Rimouski, Que.
CJVI Victoria, B.C.

CKBI Prince Albert, Sask. 10,000

CKDR Dryden, Ont,

CKDH Amherst, N.S,
CKTS Sherbrooke, Que.
CKIJL St. Jérome, Que.

910—329.5

CBO Ottawa, Ont.
CFJC Kamloops, B.C.

CFSX Stephenville, Nfld,

CHRL Roberval, Que,
CIDV Drumheller, Alta,
CKLY Lindsay, Ont.

920—329.9

CFRY Portage La Prairie,

an.

CJCH Halifax, N.S.
CJCJ Waodstock, N.B,

CKCY Sault Ste. Marie, Ont, '

CKNX Wingham, Ont.

WwWww.americanradiohistorv.com

frequency in kilocycles ;
h is given in meters.

W.P.

1,000d

10,000n

10,000
10,000

1,000
50,000

1,000

5,000
10,000d
1,000n
500
1,000
5,000
1,000

10,0004
5.000n
2,500d

1,600n

s by Frequency

W.P., power in watts;

Ke. Wave Length w.P,

930—322.4

CFBC Saint John, N.B. 10,000d
5,000n

CICA Edmenton, Alberta {0,000d
5.000n

CJON St. John's, Nfid. 10,000

940—319.0

CBM Montreal, Que. 50,000

CJGX Yorkton, Sask. 10,000

CJIB Vernon, B. C. 10,000d

950—315.6

CKBB Barrie, Ont. 10,000d

2,500n
CKNB Campbellton, N.B. 10,000d

1,000n
960—312.3
CFAC Calgary, Alta, 10,000
CHNS Halifax, N.S. 10,000
CKWS Kingston, Ont. 5,000
970—309.1
CKCH Hull, Que. 5,000
CBZ Fredericton, N.B. 10,000
980—305.9
CBY Quebec, Que. 5,000
CFPL London, Ontario 10.000d
5,000n
CHEX Peterborough, Ont. 5,000
CKGM Montreal, Que. 10,000
CKNW New Westminster,
. B.C. 50.000
CKRM Regina, Sask. 10.000d
5.000n
990—302.8
CBW Winnipeg, Man. 50.000
CBY Corner Brook, Nfld. 10,000
1000—299.8
CKBW Bridgewater, N.S, 10,000
1010—296.9
CBR Calgary, Alta, 50,000
CFRB Toronto, Ont. 50,000

1050—285.5
CFGP Grande Prairie, Alta. 10,000

CHUM Toronto, Ont. 50,000
CJIC Sault Ste. Marie, Ont.
10,000d
2,500n
CINB North Battleford, Sask.
10,000
CKSB St. Boniface, Man. 10,000
1060—282.8
CFCN calgary, Alta. 50,000d
2,500n
CILR Quebec, Que. 10,000

Rap10-TV EXPERIMENTER
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Ke. Wave Length

1070—280.2

CBA Sackville, N.B.
CFAX Victoria, B.C.

W.P.

50,000
1,000

CHOK Sarnia, Ont. 5,C00d
(,000n

1080—277.6

CKSA Lloydminster, Alta. 10 000

1090—275.1

CHEC Lethbridge, Alta.

5.000
CHRS St. Jean, Que. 10,¢00d

1110—-272.6

cBD Saint John, N.B. 10,000
CFmL Cornwall, Ont. 1,000
CFTJ Galt, Ont. +50d
CHQT Edmeonton, Alta. 16,000

1130—265.3

CKWX Vancouver, B.C. 5C,000

1140—263.0

CB! Sydney., N.S. 1C,000

CKXL Calgary, Alta, 10,000

1150—260.7

CHSJ Saint John, N.B. 10,000d
5,000n

CKOC Hamilton, Ont. 5,000
CKTR Trois-Riviéres, Que, l0.00gd

1.000n
CKX Branden, Man. 10.000d
1,000n
1170—256.3
CF NS Saskatoon, Sask. 1,000
1220—245.8
CJOC Lethbridge. Alta 10 000d
5 000n
CJSS Cornwall, Ontario 1,000
CJRL Kenora, Ont. 1,000
CKDA Victoria. B.C. 10.000
CKCW Moncton, N.B. 10,000
CKSM Shawinigan, Que. 1,000

1220—245.8

W.P.
100

Ke. Wave Length

VOAR St. John's, Nfid.
1240—241.8

CFLM La Tuque, Que. 1,000d
250n
CFVR Abbotsford, B, C.  1,000d
250n
CIAF Cabano, Que. 250
CJAV Port Alberni, B.C. 1,000d
250n
CJCS Stratford 500d
250n
CJRW Summerside, P.E.1. 250
CIJWA Wawa. Ont. 1,000d
250n
CKWL Williams Lake, B.C. 250
CKBS St, Hyacinthe, Que. 250
CKLS Ls Sarre, Que. 250

Ke. Wave Length W.P.
CKEC New Glasgow, N.S. 5,000
CKKW Kitchener, Ont. 1,000

1340—223.7
CFGB Goose Bay, Nfid. 1,000
CFSL Weyburn, Sask. l.gggd
n
CFYK Yellowknife, N.w.T. 1,000
CHAD Amos, Que. 250
CHRD Drummondville, Que. 250
CJLS Yarmouth, N.S. 250
CFOM Quebec, Que. 250
CKAR-1 Parry Sound, Ont. 250
CKCR Revelstoke, B. C. 250
CKOX Woodstock, Ont. 1,000d
250n

1350—222.1

CHOV Pembroke, Ont. 1,000
1250—239.9 %.lIESI l}aws:)n c(lieek, B.C. ‘.gﬂﬂ
oliette, Que. v
OBOF Optaws, 00t 'hoa| CKEN Kemtvilte N.s. | 1,000
CHSM Steinbach. Man. 10,000 KLB Oshawa, Ont. o 2oen
CKB atane, Que, . '
5,000n | 1360—220.4
CKOM Saskatoon, Sask.  10.000) g gc Bathurst, N.B. 10,000
1260—238.0 1370—218.8
CFRN Edmonton, Alta.  50.000| ¢pLy Valleyfield, Que. 1,000
1270—263.1 1380—217.3
CFGT St. Joseph d’Alma, Que. | GFDA Victoriaville, Que. 1,000
CHAT Medicino Hat, Alta. 11,000 CKLC Kingston, Ont. 19,0004
WK _Chilliwack, B.C.  10.00 ¢
GJCB Sydney. N.S. 10,000 CKPC Brantford. Ont. 10,000
1280—234.2 1390—215.7 oo
CHIQ Hamilton. Ont.  10.000d 14;: ‘;s:"“' ;'C' d
,000n — .
CIMS Montreal, Que, 50,000

CJSL Estevan, Sask. 1,00

CKCV Quebec, Que. 10.000d
5,000n

1290—232.4

CFAM Altona, Man. 10,000d
5,000n

1300—230.6

CBAF Moncton, N.B, 5,000
CFBYV Smithers, B.C. l.gogu CJME Regina, Sask, 1,000
50n
CEGR (s;r:vglhoulrlu. (Slask. 230n 1310—228.9
KL Schefferville, Gue. 5§ : P
CFPA Port Arthur, Ont.  1.000d CFGM Richmond Hill, Ont. 10,0004
q Nl CHGB Ste-Anne-de-la- '
CHFC Churchill, Man. 250 i
O Pocatiere, Que. 5.000
CKLD Thetford Mines, Que.1,900d| ¢ gy Ottawa. Ont. 50,000
CKMP Midland, Ontario 250 0.
CKTK Kitimat, B.C, 1,000d 132 2271
250n | CHQM Vancouver, B.C. 10,000
CKVD Val d'Or, Que. 1,0000 | C1SO Sorel, Que. 10,000d
250n 5,000n

0| CFLD Burns Lake.

B. C. 250

CIFP Riviéredu Loup, Que. 10,000d
2500

CKCB Collingwood, Ont. 250
250

CKRN Rouyn, Que.
CKSW Swift Current, Sask. |.g()8d
50n

1410—212.6
CFMB Montreal, Que. 10.000
CFUN Vancouver, B.C. 10,000
CKSL London, Ont. 10,000
1420—211.
CJMT Chicoutimi, Que. 1,000

CKPT Peterborough, Ont. 1,000d
500n

1430—209.7

CKFH Toronto, Ont. 10,000d
5,000n

1440—208.2

CFCP Courtenay, B.C. 1,000

CKPM Ottawa, Ont. 10,000

Ke. Wave Length w.P.
1450—206.8
CBG Gander, Nfid. 250
CFAB Windsor, N.S. 250
CFJR Brockville, Ont. 1,0004
250n
CHEF Granby, Que. 1,000d
2500
CHUC Cohourg, Ont. 1,000
CJBM Causapscal, Que. 1,000d
250n
1460—205.4
CJOY Guelbh, Ont. 14,000d
5,000n
CKRB Ville St. Georges, Que.
10.000d
5,000n
1470—204.0
CFOX Pointe Claire, Que. 10.000d
5,000n
CHOW Welland, Ont. 1,000d
500R
CJQM winnipeg, Man. 5,000
1490—201.2
CFMR Fort Simpson, N.W.T. 2%
CFRC Kingston. Ont. 100
CHYM Kitchener, Ont. 10,000d
5,000n
CKAD Middleton, N.S, 1,000d
250n
CKBM Montmagny, Que. I.Qogd
50n
CFwe Camphell River, B.C. 250
1500—199.9
CKAY Ducan, B.C. 1,000
1510—199.1
CKOT Tillsonburg, Ont. 1,000
1540—195.0
CHF|\ Toronto, Ont, 50,000
1550—193.5
CBE Windsor, Ont. 10,000
1560—192.3
CFRS Simcoe, Ont. 2504
1570—191.1
CFOR Orillia, Ont. 10,000d
1,000n
CHUB Nanaimo, B.C. 10,000
CKLM Montreal, Gue. 18,000
1580—189.2
CBJ Chicoutimi, Que. 0,000
1600—187.5
CJRN Niagara Falls, Ont. 10,000

U. S. Commercial Television Stations by

y. S. stations listed alphabetically

Location C.L. Chan.
ALABAMA

Anniston WHMA-TV 40

Birmingham WAPI-TV 13

WBMG 42

WBRC-TV 6

Decatur WMSL-TV 23

Dothan wTVvY 4

Florence WOWL-TV 15

Huntsville WAAY-TV 3I

WHNT-TV 19

Mobile WALA-TV 10

WKRG-TV 5

Montgomery wCOoVv.-TV 20

WSFA.TV 12

WKAB-TV 32

Selma WELA 8

Tuscaloosa WCFT.Tv 33
ALASKA

Anchorage KENI-TV 2

KHAR-TV I3

KT 1

Fairbanks KFAR-TV 2

KT 3

Juneau KINY-TV 8
ARIZONA

Nogales XHFA-TV 2

Phoenix KOOL-TV 10

KPAZ-TV 2l

KPHQ-TV 35

KTVK 3
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by cities within state groups.

Location C.L. Chan.
>

KTAR-TV 12
Phoenix-Mesa KTAR-TV 12
Tucson KGUN-TV 9
KOLD.TV 13
KVOA-TV 4
Yuma KBLU-TV 13
KIVA 11

ARKANSAS
E! Dorado-Monroe, La, KTVE 10
Ft. Smith KFSA-TV 5
Joneshoro KAIT-TV 8
Littte Rock KARK-TV 4
KATV 7
KTHV 11

CALIFORNIA
Bakersfield KBAK-TV 29
KERO-TV 23
KLYD-TV 17
Chico KHSL-TV 12
Concord KCFT-TV 42
E| Centro-Mexicali XEM-TV 3
Eureka KIEM-TV 3
KVIQ-TV 6
Fresno KAIL 53
KFRE-TV 30
KJEQ 47
KMJ-TV 24
Los Angeles KABC-TV 7
KCOP 18
KHJ-TV 9

Territories and possessions follow states.-

Location C.L. Chan.

KMEX-TV 34

KNBC 4

KNXT 2

KPOL-TV 22

KTLA 5

KTTV 11

Oakiand.San Francisco KTVU 2

Redding KRCR-TV 7

Sacramento KCRA-TV 3

Sacramento KXTV 10

KPXL 29

Salinas.Monterey KSBW-TV 8

San Bernardino KITR 30

San Diego KFMB-TV 8

KJOG-TV 5l

KAAR 39

KOGO-TV 10

Tijuana-San Diego XE 6

EWT.TV 12

San Francisco KGO.TV 7

KPIX 5

KRON-TV 4

San Jose KNTV 11

San Luis Obispo KSBY-TV ©

Santa Barbara KEYT 3

KIHP-TV 26

Santa Maria KCOY-TV 12

Stockton.Sacramento KOVR 13

visalia- (Fresno) KICU-TV 43
COLORADO

Colerado Springs KKTV 1l

KRDO-TV 13

www.americanradiohistorv.com

States

Chan., channei; C.L., call letters.

Location C.L. Chan.
Denver KBTV 9
KCTO0 2
KLZ-TV 7
KOA-TV 4
Durango KREZ-TV 6
Grand Junction KREX-TV 3
Montrose KREY-TV 10
Pueblo KOAA-TV 5
Sterling KTvS 3
CONNECTICUT

Hartford WHCT IB
WTIC-TV 3

New Britain-Hartford
WHNB-TV 30
New Haven WTVU 59

New Haven.Hartford
WNHC.TV 8
Waterbury WATR.TV 20

DELAWARE
No Stations

DISTRICT OF COLUMBIA
Washington WOOK-TV 14
WDCA-TV 20
WMAL-TV 7
WRC-TV 4
WTOP-TV 9
WTTG 5
101
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WHITE'S Location C.L
indianapolis WFBM-TV
WISH.TV
wLwl
Lafayette WFAM.TV
arion WTAF.-TV
Muncie WLBC-TV
South Bend WNDU-TV
WSBT-TV
%outhHBentd-Elkhart "}NS%V
erre Haute WTHI.TV
Location C.L. Chan. el
FLORIDA IoOwA
Clearwater WHIR.Tv 22 Ames-Des Moines Wol-Tv
Daytona Beach-Ortando Cedar Rapids KCRG-TV
R O WFSEW lf Cedar Ranlcls-wmerlov:’)mT —_—
. My - -
Ft. Pierce WTVX 34| Davenport WOC-TV
Jacksonvitle wgﬁc¥¥ ;g Des Moines K“l’z”(‘)r-_'ll_"\//
WIKS.TV 17 | Fort Dodge KQTv
S WIXT 4| Mason City KGLO-TV
Miami WLBYNC¥\.Ir ”z Sioux City 'z(‘;r_ll_‘\;
WTV] 4} Waterloo-Cedar Rapids
Orlando WD%&)F.;‘\; g KWWL-TV
Palm Beach Vs KANSAS
anama City - i
Pensacola-Mabile, Ala. E':Iasr'dnem Cit &EY_S
WEAR-TV 3 & KUPK.TV
St. Petersburg-Tampa UN-TV 3g| Goodland KLOE.TV
Tatlahassee- Thomasville, Ga.T . E';?ls;.Bend . KAi(_s:ifg
utehinson-Wichita
St. Petershurn-Tamn\:ISUN-Tv 3g | Pittsburg.Jeplin, Mo,
Tampa WFLATTV 8[p [RELY
Tampa-St, Petersburg Wichita KAKE-TV
WLCY-TV 10
WTVT 13 KARD-TV
West Palm Beach WEAT-TV 12 KENTUCKY
GEORGIA Euylintn Green WKY“!TL¥¥
Albany WALB-Tv 1g| Lexinaton 3
Atlanta WAILTY 11(, . iy
WAGA-Ty | Louisville WHAS.TV
WSB.TV 2 N ESTY
Augusta wigF Gl LG
WRDW.Tv 12| Newpor WNOR
Columbus wnah.e-kﬂ, g Paducah WPSD-TV
Macon WMAZ.TV |3 LOUISIANA
Savannah WSAV.TV 3| Alexandria KALB-TV
WTDC-TV I |gaten Rouge WAEVBB.}\ZI
HAWAII Lafayette KLFYA:rrV
Hilo KHANIY 14| Lake Charles KPLC-TV
Honolulu KGMELTY '3 Monpos ,'((,"EER’,
KHVH.TV 4| New Orieans WDSU-TV
KHON-TV 2 LT
) KTRG-TV (3 WVUE
Wallbky K'I\(IIAAIJ:‘P\II g Shreveport KSLA-TV
KMVI-TV 12 Lol
Shreveport KTBS-TV
IDAHO MAINE
Boise KB?('.I:'\I;% % Bangor WABI-TV
tdaho Falls KKIIF[:.¥¥ g WL\gZE-TV
Lewiston KLEW.Ty 3|[Loland Sering  wMTw.Tv
Twin Falls KMVT 11 WGAN.TV
ILLINOIS Presque [sle WAGM-.TvV
Champaign weny 3 MARYLAND
Chicago wBBM.Tv 2| Baltimore S
LT WMAR.TV
WFLD 32| salisbury uggg.}:\\;
WGN.TV 9
WMAQ.TY 5
Danville WICD 24 MASSACHUSETTS
Decatur WAND 17 [ Adams wCDC
Freeport-Rockford WCEE-TV 23| Boston WBZ-TV
Harrisburg WSIL-TV 3 WIHS.T
LaSalle WEEQ-.TV 35 WHDH-T
Moline WQAD-TV 8 WNAC-TY
Peoria WIRL-TV 19| Greenfield WRLP
WEEK.TV 25| Springfield wwLP
WMBD-TV 3§ WHYN-TV
Quiney- Hannibal, M%{GEM TV 00 Worcester wizB-TV
Roekford wﬂ&f\{e 3 MICHIGAN
- Bay City-Saginaw WNEM
Rock Istand WHBF-TV 4 a !
H Cadillac-Traverse City WWTV
Springfield WICS 20 ghebo.);gan WTOM-RII
INDIANA etrot “(,53,'}:7g
| i o) i i WKB8
Bloomington Indlananuhsw_r_rv a ” vxgc
Evansville WEHT 50 Z-
WFIE-TV 4| Detroit-Windsor CKLW.TVY
WTVW 7| Flint i WIRT
Fort Wayne WANE.TV 15| Grand Rapids wW2zZM.TV
WPTA 2| Grand Rapids- Kalamazoo
WKIG-TV 33 wWO00D-TV 38
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Location C.L. Chan.
Kalamazoo WKZ0.Tv 3
Lansing WIIM.TVY 6
Lansing-Onondaga WILX-TV 1]
Marquette wLuUC
Saginaw-Bay City T

Sault Ste. Marie
Traverse City

MINNESOTA
Alexandria KCMT
Austin KMMT
Duluth WDI0-TV
Duluth-Superior, Wis.

KDAL-TV
WDSM.-TV
Mankato KEYC.TV
Minneapolis-St. Paul
WCCO.TV
KMSP.TV
WTCN-TV
Rachester KROC-TV
St. Paul-Minneapolis
KSTP.TV
Thief River Falls KNOX-TV
Walker KNMT

MISSISSIPPI
Biloxi WLOX-TV
Columbus WCBI.TV
Greenwood WABG-T
Jackson WITV

WwWLBT

Laurel-Hattiesburg WDAM.-TV

Meridian WTOK-TV

Tupelo wTwyv
MISSOURI

Cape Girardeau KFVS.TY

Columbia KOMU-TV

Hannibal-Quiney, #11.

KHQA.TYV

Jeffersan City KRCG

Joplin KODE-TV

Kansas City KCMO-TV

WDAF.TV

. KMBC-TV
Kirksville-Ottumwa, La.

KTvo

Poplar Bjuff KPOB.TV

St. Joseph KFEQ-TV

St. Louis KMOX-TV

KSD.TV

KPLR.TV

KTvI

Sedalia KMO0S.TV

Springfield KTTS-TV

KYTV

MONTANA

Billings KULR-TV

KOOK-TV
Butte KXLF.Tv
Glendive KXGN.TV
Great Falls KFBB-TV

KR

Helena KBLL-TV
Missoula KGvVO-TvV

NEBRASKA
Albion KHaL-Tv
Grand {sland KGIN-TV
Hastings KHAS-TV
Hay Springs KDUH.TV
Hayes Center KHPL-TV
Kearney-Holdrege KHOL.TV
Lincoln . KOLN-TV
MeCook . KOoMmMC
North Platte KNOP.TV
Omaha KETV

WOowW-TV

KMTV

Scottsbluff-Gering KSTF

Superior KHTL-TV
NEVADA

Las Vegas KLAS-TV

KORK-TV

Reno KCRL

KOLO-TV

NEW HAMPSHIRE

Lebanon WRLH

Manchester WMUR-TV

NEW JERSEY
Burlington

WKBS
Linden- Newark WNJU-TV

Paterson WTVE
Wildwood WCMC.TV
NEW MEXICO

Albuquerque KGGM-TV
KOAT.TV

KOB-TV

Carlsbad KAVE.TY
Clovis KICA-TV
Roswell KSWS.TV
KBIM-Tv
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Location C.L. Chan.
NEW YORK
Albany WTEN (o
N WAST 13
Binghamton WBJA-TV 34
WINR.TV 40
WNBF.TV 12
Buffalo WBEN-.TV 4
WGR.TV 2
WKBW.TV 7
Carthage- Watertown
) WWNY 7
Elmira-Corning WSYE-TV (8
New York WABC-TV 7
WCBS.TV 2
WNBC.TV 4
WNEW.TV 5
WOR-TV 9
WPIX 11
Plattsburgh WPTZ 5
Rochester WHEC-TV 10
WOKR 13
WROC-TV 38
Schenectady WRG 6
Syracuse WHEN.TV 5
SYR-TV 3
WNYS.TV 9
Utica WKTV 2
NORTH CAROLINA
Asheville WISE-TV 62
WLOS-TV (3
Charlotte wBIV 3
WSO0C-TV 9
WCCB-TV 36
Durham- Raleigh WTVD 11
Greensborg WEMY.TV 2
Greenville WNCT.TV 9
High Paint WGHP-TV 3§
New Bern WNBE-TV (2
Raleigh- Durham WRAL.TV 5
Washington WITN-TVY 7
Wilmington WECT ¢
WWAY 3
Winston.Salem WSIS-TV 12
NORTH DAKOTA
Bismarck KFYR-TV §
KXMB.TV 12
Dickinson KDIX-TV 2
Fargo KTHI-TV 11
WDAY.TV ¢
Minot KMOT 10
KXMC-TV (3
Pembina KCND-TV (2
Valley City KXJB.TV 4
Williston KUMV-TV 8§
OHIO
Akron WAKR-TV 49
Canton W 29
Cincinnatj WCPO-TV ¢
WKRC-TV {2
WLW.T 5
Cleveland WEWS 5
WRCV-TVY 3
WIw.TV 8
Columbus WBNS-TV 10
WLWC 4
WTVN-TV ¢
Dayton WHIO0.TY 7
WKEF 22
WLW.D 2
Lima WIMA-TV 35
Springfield WSWO-TV 66
Steubenville-Wheeling,
est va, WSTV.TV ¢
Toledo WSPD-TV (8
WTOL-TV 11
Youngstown WFMJ-TV 21
WKBN-TV 27
WYTV 33
Zanesville WHIZ.TV i8
OKLAHOMA
Ada KTEN (0
Ardmore & Sherman-Denison,
Texas KX 12
Elk City KS 8
Lawton KSWO0.TV 7
Okiahoma City KWTV 9
WKY.TV 4
KOCO-TV 5
KKOR-TV 14
Tulsa KOTV 6
KV00-TV 2
KTUL-TV 8§
OREGON
Coos Bay KCBY-TV i1
Eugene KEZI-TV 9
KVAL-TV 13
Klamath Falls KOTI 2
LaGrande KTVR 13
Medford s KTVM 5
KMED-TvV (0
Portland KATU 2
KGW-TV 8
KOIN-TV 6
KPTV (2
Roseburg KPIC 4

Rap10-TV EXPERIMENTER
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Location C.L. Chaa.|Location C.L. Chan. | Location C.L. Chan.|Location C.L. Chan.
PENNSYLVANIA TENNESSEE San Angelo Kacg.Ty 3| WEST VIRGINIA
Attoona WFBG-TV 0] Chattanooga WDEF-TV 12| San Antonio KENS.TV 5| Bluefleld WHIS.-TV 6
Erie WICU-TV i2 WRCB-TV 38 WOQAL.TV 4| Charleston WCHS-TV 8

WIET-TV 24 wTVvC 9 KONO-TV 12| Clarksburg WBOY-TV 12
. WSEE 35| Jackson WwWDXi.TV 7 KWEX.TV 41 | Huntington-Charles WHTN-TV (3
Harrisburg WHP.TV 21 | Johnson City-Bristol. Sweetwater-Abilene KPAR-TV 12 WSAZ.TV 3
WTPA 27 Kingsport WIHL-TV 11| Temple-Waco KCEN-TV 6 Oak Hill WOAY.TV 4
Johnstown WIJAC-TV 6| Knoxville WATE-TV 6] Tyler-Longview KLTV 7| Parkershurg-Marietta, 0.
WARD-TV 56 WBIR.-TV 10| Waco KWTX.TV 10 WTAP-TV 1§
Lancaster WGAL.TV 8 WTVK 26| Weslaco KRGV-TV 5| Weston WDTV 5§
Lebanon WLYH-TV 15| Memphis WMCT 5| Wichita Falls KFDX.TV 38| Wheeling-Steubenville, O.
Philadelphia WCAU.TV 10 WHBQ-TV 13 KAUZ.TV & WTRF.TV 7
WFIL-TV 6 WREC-TV 3
"‘v‘«”.zé‘s’ (3| Nashvilte WLAC-Tv & UTAH WISCONSIN
WPHL-TV 17 WSM.TV 4| Sait Lake City KCPX-TV 4| Eau Claire WEAU.TV 13
WIBF-]‘:V 29 TEXAS KLU11_'V 2| Green Bay chvYF-‘;x 'g
Pittsburgh KDKA.TV 2 KSL-TV §
) WECO TV i vt R8 VERMONT La C WLOGEY '8
WIIC-TV Il ilene KRBC-TV 8 a Crosse
WTAE 4| Amarillo KFDA-TV 10 ON Madison WwWiSC-TV 8
Scranton WDAU-TV 22 KGNC-TV 4| Burfington WCAX.TV 3 WMTV 15
Scranton & wilkes-B&r’r“eEP TV 16 Austi KHF:(\{'I\I‘ 4% vl 1 Milwaukee wv'/(los‘“;g 'f%
TV ustin - o
WBRE.-TV 28 KTBC-TV 7 RGINIA WTMJ.TV 4
York WSBA-TV 43| Beaumont KFDK~?|” I% B’rlistol i WCYB.TV § le{J;\FI Ig
c Charlottesvill WINA-TV 29 .
RHODE ISLAND Big Spring KWAB-TV 4| Hampton. Norfolk WVEC.TV 18| Rhinelander WAEQ-TV 12
Providence WIAR.TV 10| Bryan . . KBTX-TV 8| Harrisonburg WSVA-TV 3| Wausau WSAU.TV 7
WPRO-TV 12 Corpus Christi K11l 3| vLynchburg-Roanoke WLVA-TV 13
i New B KRIS-TV 6| Norfolk WTAR-TV 3 WYOMING
Pr’&wder;ce( ow edfordw EV 6 KZTV 10| Portsmouth- Norfolk,
ass. A * KTWO-TV 2
Dallas-Ft. Worth WFAATV 8| Newport News  WAVY.TV 10 Casper
SOUTH CAROLINA KRLD-TV 4| Richmond WRVA.TV 12| Cheyenne KEBC TV
El Paso KROD.TV 4 WTVR 6| Riverton KWRB.TV |
Anderson WAIM-TV 40 KTSM-TV 9| Richmond-Petersburg
Charjeston WCS"‘(’:C{'YI g El Paso-Juarez, Mex. K)éf;;\é ‘5 WXEX-TV 8 GUAM
WUSKTY 2 S | (s WoBl-TY 7| Agana KUAM.TV 8
- Ft. Worth KTVT |1 WSLS.-TV 10
WNDK-T¥ 19| EL. Worth.Dallas  WBAP-TY 2 PUERTO RICO
- arlingen KGBT-TV 4 Aguadilia-Mayaguez WOLE-TV 12
Florence WBTW I3 | Houston KHOU-TV i1 ; WASHINGTON C:auas Y WKBM-TV 11
A w WPDT 23 KHTV 39 | Bellingham KVOS-TV 12| Mayaquez WORA.TV 5
Groenville FBC.TV 4 KTRK-TV 13| Pasco- Kennewick-Richiand WMGZ 16
R NoTA | vares KGRS-TV 5| Richtand KELNOY 25| Pomee YRR 7
aredo . ichlan ] WRIK-TV 7
SOUTH DAKOTA Lubbock KCBD-TV 11| Seattle KING-TV 5§ V'I(PS] 14
Aberdeen KXAB.T% 9 KKBC-TV 34 KOMO-TV 4! San Juan WAPA.TV 4
Deadwood- Lead KDSJ-T% 5 i KLBK-TV 13 KiRO-TV 7 WITA-TV 30
Florence-Watertown KDLO.T\ 3| Lufkin KTRE-TV 9| Spokane KHQ.TV 6 WKAQ.TV 2
Mitchell KORN-TV §| Midland & Odessa KMID-TV 2 KREM.-TV 2 WRST 18
Rapid City KOTDTy 7| Odessa KK TV S aomacseattle  KINYTV 11
TN 7 essa =TV atoma- Seattle =TV
Reliance KPLO-TV 6 | Port Arthur-Beaumont Tacoma KTVW 138 VIRGIN ISLANDS
Sioux Falls KELO.T\ |1 KPAC-TV 4| Yakima KIMA.TV 28 | Charlotte Amalie WBNB-TV 10
KS0O-TV-18| Rosenberg KiDO-TV 58 KNDOQ 23 | Christiansted, St. Croix WSVI 8

U. S. Educational Television Stations by States

tneludes Non-Commerciai Staiions. U. S. Stations tisted alphabetically by cities in state groups. Territories and possessions follow states.
Abbreviations: Chan,, channei; C.L., call tetters.

Location C.L. Ckan. |Location C.L. Chan.| Location C.L. Chan. | Location C.L. Chan.
ALABAMA FLORIDA LOUISIANA NEW MEXICO
8irmingham wgl2 10| Gainesville WUFT 5| New Orleans WYES.TV 8| Albuquerque KNME.TV 5

Dozier wDIlQ 2| Jacksonvilte wICT 7
Huntsville wHIQ 25 | Miami WSEC-TV 17 MAINE NEW YORK
Mobile WEI] 42 WTHS-TV 2| Augusta D 10
Montgomery WAIQ 26 |Orlande WMFE-TV 24| caais WMED.TV i3 | Buffalo WNED.TV 17
Mount Cheaha State Park Tallahassee WFSU-TV 11 i WMEB.TV 12 New York WNDT 13
weln 7| Tampa-St. Petersbura o Presaue Islo WMEM-TV 10 WNYC-TV 31
Schenectady WMHT 17
ARIZONA MASSACHUSETTS Syracuse WCNY.TV 24
Phoenix KAET 8 GEORGIA Boston WGBH-TV 2
KPAZ-TY 21 | Athens WGTV 8 NORTH CAROLINA
Tucson KUAT 6| Atlanta WETV 30 MICHIGAN Chape! Hiil WUNC.TV 4
ARKANSAS CTan WISp-Ty 28 | Detroit wTvs 56| Charlotte WV
Litte. Rock KETS 2 Savannah WVAN.TV 9 Onondaga. East Lansing - Columbia WUNB-TY 2
e Roe Wayeross WXGA-TV 8| piversity Center (Bay City) NORTH DAKOTA
CALIFORNIA IDAHO WUCM-TV 191 £ argo KEME 13
Los Angeles KCET 28 | Moscow KUID-TV 12 MINNESOTA
S ramantt KIXEVIE § ILLINO Appleton KWCM-TV 10 OHIO
San Bernardino KVCR-TV 24 IS g;‘“.lpt:ul v’,'(DTscﬁjH |§ Athens WOUB.TV 20
San Francisco KQED 9| Carbondale WSIU 8 St. Paul-Minneapolis Bowling Green WBGU-TV 70
San Jose KTEH 54| Chicago WTTW I . KTCA-TV 2 Cincinnati WCET 48
San Mateo KCSM-TV 14 WXXW 20 Cleveland WVIZ.TV 25
Urbana-Champaign WILL.TV 12 MISSOUR! Columbus wosSU-TvV 34
COLORADO INDIANA N Newark WGSF 28
- Kansas City KCSD-TV 19| oxford WMUB.TV 14
Donver KRMA-TV 6|1, 0 Haute WISU.Ty 57| St Louis KETC 9| Toledo WGTE-TV 30
CONNECTICUT JOWA NEBRASKA OKLAHOMA
Hartford WEDOH 24 f Alliance KTNE-TV 13 : .
b Des Maoines KDPS-TV 11 texinuton ,'((:]NET\\; 3 Oklzhoma City KOK':!ER‘I ;g
incoln ON-TV 12 :

o ELAWARE KANSAS N Platte KPNE.TV 9| Tulsa KOED-TvV I
Wilmington WHYY-TV 12| Topeka KTWU 11| Omaha KYNE.TV 268 OREGON
DISTRICT OF COLUMBIA KENTUCKY NEW HAMPSHIRE | corvaitis KOAC.TY 7
Washington WETA-TV 26| Louisville WFPK-TV 15| Durham WENH 11| Portland KOAP.TV 10
AUGUST-SEPTEMBER, 1966 103

WwWwWw . americanradiohistorv.com


www.americanradiohistory.com

WHITE'S

RIADIO,
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Location C.L. Chan.] Location C.L. Chan.|Location C.L. Chan.| Location C.L. Chan.

PENNSYLVANIA TENNESSEE Ogden KWCS-TV 18 | Tacoma KPEC.TY g6
Allentown-Bethlehem i .

oo e Ly T.Tv 30 Nashorile WENR-IV 190 prove  KBYU-TV 11 | Yakima KYVE.TV 47
Cleal;,ﬂeld WP$X-TV 3| Sneedville WSJK-TV 2| Salt Lake City KUED 7
Hershey WITF.TV 33
Philadelphia WUHY-TV 35 TEXAS VIRGINIA™ WISCONSIN
Pittsburgh WQED i3 Dallas-Ft. Worth KERA.TV i3 Madison WHA.TvV 2|
WQEX 16 Houston =~ KU-HT a Hampton-Narfolk WHR0-11'_V 15 ] Milwaukee WMVS 10
SOUTH CAROLINA | Lubbock KTXT.Ty 5| Portsmoutn A HE Vg2 WMVT 35
G [ttt WITv 7| Richardson _ KRET.TV 23/ Richmond WCVECTIVE2S
Greenville WNTV 29 San Antonio-Austin KLRN-TV 9 WASHINGTON PUERTO RICO
SOUTH DAKOTA UTAH Pullman KWSC-TV 10 | Mayaguez WIPM.TV 3
Vermillion KUSD-TV 2|Legan KUSU-TV 12| Seattle KCTS-TV 9 |San juan WiPR.TV ¢
. o o . oge
Canadian Television Stations by Cities
Canadian stations listed alphabeticaily by cities. Abbreviations: Chan., channel; C.L., cail letters,
Location C.L. Chan.  Location C.L. Chan. Location C.L. Chan.  Location C.L. Chan.
Adams Hill, B.C. CFCR-TV-8 [| Edmonton, Alta. CFRN-TV 3| Mont Climont, Que. Riviere du Loup, Que.
Alticane, Sask. CKBI-TV-1 10| Edmundston, N.B. CJBR-TV-! 13 CKBL-TV-I 11 CKRT-TV-3 13
Amherst, N.S. CICH-TV-3 8| Edson, Alta. CFRN-TV.2 2| Mont-Laurier, Que. CBFT-2 3| Roberval, Que. CKRS-TV.3 8
Antigonish, N.S, CFXU.TV 9| Elliot Lake, Ont. CKSO-TV.1 3| Mount Timothy, B.C. Rouyn, Que. CKRN-TV 4
Argentia, Nfld, CJOX-TV 3 Enderby, B.C. CFEN.TV-l 5 CFCR-TV.6 5] Saint John, N.B. CHSJ.-TV 4
Asheroft, B.C, CFCR-TV.2 {0 Enderby, B.C. CHBC-TV.5 72| Mont Tremblant, Que. CBFT-1| 11| Salmon Arm, B.C. CHBC-TV-4 9
Atikokan, 0 CBWCT-I 7| Esteourt, Que. CJES.TV-1 70| Montreal, Que. CBFT 2/ Saskatoon, Sask, CFQC-TV 8
Baldy Mountain, Man. Falkland, B.C, CFWS-TV.1 5| Montreal, Que. CBMT 6| Sault Ste. Marie, Ont. CJIC-TV 2
. KSS-TV 8| Flin Flon, Man. CcB 10 | Montreal, Que. CFCF-TV 12| Savona, B.C. CFCR-TV-7 g
Baie St. Paul, Que. Fort Francis, Ont. CBWCT 5| Montreal, Que. CFTM-TV 10| Schefferville, Que. CFKL.TV il
KRT-TV.1 2| Fort Fraser, B.C. CKPG.TV.3 6| Moose Jaw, Sask. CHAB-TV 4| Senneterre, Que. CKRN-TV-1 7
Bancroft, Ont. CHEX-TV 2| Foxwarren, Man. CKX-TV-1 1| Moyie, B.C. CKVS8-TV-l1 5| Sheet Harbour, N.S. CBHT-4 1|
Banff, Alta, %'}‘723.11:\‘;-5 Ig gaspe,veuei A (CBH/;U-T\_/-S 10 | Murdochvilie, Que.CKBL e G g:elgurnz, NQ.S. . CE{_{;-‘? t73
-TV.- aspe West, Que. ervais -TV- b . -
Barrie. Ont. CKVR-TV 3 ’ Mountain) CFB(EW-T{/?I 6 CKMU-TV.| 3 si:t:xrl‘.):oliout?eom. CgWAT-2 12
Bayview, N.S. CICH-TV-2 6] Goose Bay, Nfid, CFLA-TV 8| Nakusp, B.C. CINP-TV-1 2! Smithers, B.C. CFTK-TV-2 5
Bon Accord, N.B. CHSJ-TV-I ¢ Grand Bank, Nfld. CJOX-TV.| [0 Nakusp, B.C. CINP-TV-2 4| Sointula, B.C. CFKB-TV.4 5
Bonavista, Nfid. CJON-TV-2 10| Grand Falls, Nfid, CICN-TV 4| Nass Camp (Near Lava Lake) Squamish, B.C. CHAR-TV-l 7
Boston Bar, B.C, CFCR-TV-9 5/ Grande Prairie, Alta. CBXAT (¢ CFTK.TV-6 5| st. John's, Nfid. T 8
Bralorne, B.C. FCR-TV-15 3| Grande Vallee CKBL-TV-3 1| Nelson, B.C. CBUAT-1 9!st, john's, Nfld. CION-TV 6
g:?gfﬁ"i\m"' CF((‘,:P'JO%'VT‘; g Greenwater Lake, Szésllé.m —— :IIGWL:::{:S.RN;’BGL BCgl\M-TV-| 7| Ste. Marguerite-Marie, Que.

. . -TV- -TV- ew! i . B.C. -TV-
Burmis, Aita. CILH-TV-3 3| yalifax, N.S. CBHY 3 CFKB-TV-1 7|8t Quentin, N.B. 3:2311:‘\1/5 I%
Burnaby, B.C. CHAN-TV 8| Ha . N.S CICH-TV 5| New Glasgow, N.S.CFCY-TV-[ 7] ot u Dégelé
Burns Lake, B.C, CFTK-TV-3 2| jamition oot CHCH-TV Il | Ninkish, B.C FNV.Tyi2 | Ste: Rose du Dégelé, Quo. =
Calgary, Alta. " CFCN-TV 4| Wixon, B0 " cnpo vy 1 Nibawin, Sask. ~ CKBI.TVI4 2| Stephenville, Nd, 0 clF G 412 8
R R o A S L T e bt A
Campbelifon, N.B. CKCD.TV 7| inverness 1o CICB-TV.I 6|Oliver, B.C, CHBC-TV-3 8! Sudbury: ont. " copar 3
Camp Woss, B.C. CFNV.-TV-1 3 Jonquiere, Que. CKRS-TV 12| Ottawa, Ont, CBOFT 9| Sydbury. Ont. CKS0-TV 5
gaﬂlnitna. g.S. Céﬁl}l\-J\q_-‘; lg Juskatla, %C. CFTK-Tv-7 2 ggawa- g": JOCB$€ I; Swift Current, Sask. CJIFB-TV 5
arleton, Que, - Kamloops, B.C. CR-TV 4 awa, Ont. CJOH- . N. -
Carlyle Lake, Sask. Kapuskasing, Gnt.  GBFOT-1 13 | barey Sound, ont. cK ALV} (1] FomicvamS: que,  SICB-TV B

s CKOS-TV.2 7| Kapuskasing, Ont. CFCL-TV-3 3 Passmore, B.C. CHMS-Tv-2 2 Temiscaming, Que. CIJTK-TV.1 3
Carrot Creek, Alta. e Kearns, Ont, CFCL-TV.2 2| Peate River, Alta. CBXAT-1 7 Terrace, B.C. FTK-TV 3
Castl B.G c gsdn"l’ 9| Kemano, B.C. CFTK-TV-5 2| Peachland, B.C. ~CHPT-TV-I 5| Tpp Pas, Man. CBWEBT-1 7
Celista, B.C.  cHBO-Tv.s g Kelowna, BC. CUBWAT 5| Penticion 816 csBOYAY (3| Timmins, ‘oni. Croaror o
Chandler, Que. ~ CHAU-TV.4 7| Keromeos, B.C. CHIE ToL) & Perce, Que. ~ CHAU-TV.5 2 RTJ:.‘,'",'S‘OT{L cRElT o
Charlottetown, P.E‘I.CFCY v I3 Kildalta. B.C.t CFTK-g\q_-‘A/G I5 ge:‘ryls’. B.C.h q C%MSE-)I‘?\? g Toronto., ont. CFTO0-TV 9

o Kingston, Ont. CKWS- I | Peterborough, Ont. HEX. | i
g:g:orz\td'll:?. PBbc' cig\sg-w}'\q_-‘; lg K;{:h?n"er' ()"nt. cll((cq_.Tv 13 givo;. Alta? 1 CHAT-T¥-| '24 ;::ilsl-'RBi;/(i:éres, Que. chrBle'?;lr ::!x
i imi, P.Q. o ish, .C. F -TV- 1 tia, fld. -2 i

Chilliwack, B.C.' CHAN-TV.{ 1| E:hrlador%i(t:y. NG GIBLTY 15 Port Alfred, Que, CKRE V.2 '3[ Ubsalauiteh Lake, R m
Cheticamp, N.S. CBFCT 10| Lethbridge, Alta. CILH-TV 7| Port Arthur, Ont. CKPR-TV 21 v p'or Que CKRN-TV.2 8§
g!r::lcrr;:hl:mMQ:e CgEE-HTV-";’ "A" ll:illooet.IB.NC.s FCCRB-I:¥-= :5 Port Daniel. Que. CHAU-TV-3 10| val Marie, Sask. CIFB-TV.2 2

ill, Man. - iverpool, N.S, - STV.

Clearwater, B.C. CFCR-TV-10 2 L;:Yd‘:ﬂi"m'- Alta, CKSA-TV 2 gﬁ:: ::;m Bh'lﬁh CFKCBB;¥-|3 Ig v:pﬁg:veé.ce.c. cHBc?Py-Z ;
Clermont, Que.  CFCV-TV-1 75| London, Ont. LTV 10) prince Albert, Sask. CKBI-TV 5| Vietoris, B CHEK-TV 6
Clinton, B.C. CFCR.TV-4 9| Lumby, B.C. CHID-Tv.| 5| Frince Albert, Sask. CKBI-TV 5/ Vi Marie, Que. CKRN-TV.3
Cloridorms, Que. CHAU.TV.8 ¢ daien 1stands, Q Prince George, B.C. CKPG-TV 2| Ville Marie, Que. CKRN-TV-3 6
Gormer Brosicien. cByT 4| Magdalen istands, Y BFCT.1 12| Princeton, B.C. CHGP.TV.l 5| Watertan Park, St N—— -
Corner Brook, Nfid. CJON.TV-1| 10| Malakwa, B.C.  CFFI-TV.i §|Prince Rupert — CFTK-TV.I &§ Westwold, B.C. CFWS.TV.2 12
Cornwall, Ont, CISS-TV 8| Manicouagan, Que.CKHQ-TV-1 10 Quebec, Que. CBVT 11 W hitecourt :l\l.ta CFRN.TV.3 7
Coronation, Alta, CKRD-TV 10 Marquis, Sask. CKMIJ.TV 7 CFCM-TV 41 i ms Lake, B.C.

Courtenay, B.C. CBUT-1 9/ Marystown, Nfid. CBNT-3 5 CKMI-TV 5 " T CFCR-TV-5 8
Colgate, Saskatchewa"c Tv.1 |2 | Matasami, Que. CKRN-TV.4 7(Quesnel, B.C.  CFCR-TV-1l 7! willow Bunch, Sask,

Cranbrook, B.C CcK g-YB-T lg Matane, Que. CKBL-TV 9| Quesnel, B.C. CKCQ-TV-1 13 CKCK-TV-2 6
c"a" "' Valley. B.C 8 Meadow Lake, Sask. Red Lake, Ont. CBWAT-3 10| Windsor, Dnt. CKLW.TV 9
fescentpvatiey, CHMS-TV-1 5 CKSA-TV.l 12{ Regina, Sask, CHRE-TV 9| Wingham, Ont. CKNX-TV g
Dawson Creek, B.C. CIDC.-TV 5| Medicine Hat, Alta. CHAT-T¥ 6| Regina, Sask. CKCK.Tv 2 Winnipeg, Man. CEWET 2
Deer Lake, Nfid. CBYAT (2] Melita, Man. CKX-Tv-2 9/ Red Deer., Altaa, CKRD.TV § w:n::::e: e CIAY-TV 7
Drumheller, Alta. CFCN-TV-! 2 Merritt, B.C, CFCR-TV-3 10| Rimouski, Que. CJIBR-TV 3 Wynyard, Sask. CKOS-TV-3 5
Drumheller, Alta. CHCT-TV-i 8 Moncton, N.B. CBAFT 1| Riverhurst, Sask. CJFB-TV-3 (0 Yorkten, Sask. CKOS-TV 3
Dryden, Ontario CBWAT-1 9 Moncton, N.B. CKCW-TV 2 R!v?ére-au-Renard CHAU-TV-7 7 Yarmouth, N.S. CBHT-3 I1
Eastend, Sask. CIFB-TV-1 2| Mont Blanc Perce, Que. Rivitre du Loup, Que. Yuill Mountain, Balfour. B,C.
Edmonton, Alta. CBXT 5 CFGwW-.Tv-2 8 CKRT.TV 7 CKBF-TV-1 5
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World-Wide Short-Wave Stations

B The shortwave section of White’s Radio
Log is an exclusive feature of Rapio-TV
EXPERIMENTER magazine. This is a listing of
the most active and most often reported
stations, as compiled from reader reports
sent in to us, from published schedules of
the stations listed, and from actual moni-
toring at the official Rapio-TV EXPERI-
MENTER monitoring station, DX Central.

We invite our readers to send in their
loggings for inclusion in these listings. Be
sure to include the following information for
cach station reported: approximate fre-
quency, callsign and/or station name, and
time monitored in Greenwich Mean Time
(24 hour clock). Address your reports (o:
DX Central, White’s Radio Log, Rapio-TV
EXPERIMENTER, 505 Park Avenue, New
York, N.Y. 10022, U.S.A.

We are indebted to the foilowing DX re-
porters for making this listing possibie.

Mark Colan, Peoria, Il

J. Horstmann, Latham, N. Y.

Carl Scarwath, Avenel, N. J.

John A. Heyman, South Orange, N. J.
Steve Cohn, Wercester, Mass.

Paul Johnson, Monmouth, 1lI.
Leonard E. Smith, Shadyside, Ohio
George Spront, Reading. Pa.

Mike Thompson, Vancouver, B. C.
Jerry Stuart, Lawton, Okla.

P. Grenier, Azusa, Calif.

Fugene Purdum:, Jr., Westminster, Md.
Harry McDonald, Clay City, Hl.
Thomas Norwood, Northport, Ala.
Robert Sloar, Eangor, Me.

Michael Simons. Chicago, Ill.

William Trenbeth, Los Angeles, Calif.
Marc Delorenzo., Hyannis, Mass,
Terry Henry, Keene, N. H.

Bill Lester, Grimstead, Va.

Max McDonald, Findlay. Ohio
Desmond Lanktree, London, Ont.

D. J. McGovern, Yorktown, Va.
Danny Littel, Milwaukee, Wisc.
David Jerome, Newton Centre, Mass.
E. J. Kauffmann, Louisville, Ky.

Note! At the request of many of our
readers, and to conform with radio club pub-
lications and international broadcasting
schedules, we are going to be bringing you the
Shortwave Section of WHITES RADIO
LOG with ail times indicated in Greenwich
Mean Time, 24 hour clock. “GMT” is the
international time system and indicates the
time at the Greenwich Observatory in
England.

To aid you in converting GMT into your
local time, we offer you the following chart,
which you may find a handy guide around
your DX shack.

GMT TIME TABLE

GMT  EST CST  MST  PST
0000 1900 1800 1700 1600
0100 2000 1900 1800 1700
0200 2100 2000 1900 1800
0300 2200 2100 2000 1900
0400 2300 2200 2100 2000
0500 0000 2300 2200 2100
0600 0100 0000 2300 2200
0700 0200 0100 0000 2300
0800 0300 0200 0100 0000
0900 0400 0300 0200 0100
1000 0500 0400 0300 0200
1100 0600 0500 0400 0300
1200 0700 0600 0500 0400
1300 0800 0700 0600 0500
1400 0900 0800 0700 0600
1500 1000 0900 0800 0700
1600 1100 1000 0900 0800
1700 1200 1100 1000 0900
1800 1300 1200 1100 1000
1900 1400 1300 1200 1100
2000 1500 1400 1300 1200
2100 1600 1500 1400 1300
2200 1700 1600 1500 1400
2300 1800 1700 1600 1500

For conversion of GMT to U.S. Daylight (summer) time
add one hour to the desired local time. in other words
0000 GMT is 1900 EST and woutd be 2000 EDST, 1900
CDST, etc.

The following abbreviations are used: BC-
Broadcasting Company, Corporation or
System; E- Emissora; R- Radio; V- Voice or
Voz.

Freq.
(Hz) Call Name Location GMT
2410 4XO R. Lumiere Les Cayes, Haiti 1000
2520 XEL R. Capital Mexico .

Mexico 0230
3250 — Springbok R. Paradys, S. Afr. 0405
3266 ZYR79 R. Ribzrao Preto, Brazil 0100
3275 ZYR3l  Bauru R. Clube Bauru, Brazil 0200
3284 DUB2 Phil. BC. Manila,

Philippines 1100
3306 — Rhodesian B.C. Salisbury,

Rhodesia 0330

AUGUST-SEPTEMBER, 1966

Freq.
(Hz) Call Name Location GMT
3315 — ORTF Ft. de France,
Martinique 2326
3346 — R. Zambia Lusaka, Zambia 0353
3355 — R. Luz Lima, Peru 0335
3373 HCDY4 R. lIris Esmeraldas, Ecu. 0303
3385 YVQI R. Barcelona Barcelona, Venez. 0440
3395 — Rhodesian B.C. Salisbury,
Rhodesia 1503
3700 — Royal Th*ai Air Bangkok, Thailand 1825

Force
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kHz Call Name Location GMT
3820 — Windward |. B.C. St Georges,
Grenada 0130
3952 MCM  BBC London, England 0120
3980 — R. Peking Peking, China 1045
3985 HCER5 Escuelas R. Popular Riobamba,
Ecuador 0230
4164 — Ankhararari Ulan Bator,
Ulanbatras Mongolia 2255
4380 — R. Peking Peking, China 1045
4600 — R. Nepal Kathmandu, Nepal 1400
‘4707 — E. Mariana Pasto, Colombia 0200
60-Meter Band—4750 to 5060 kH,
4775 — R. Kabul Kabul, Afghanistan 0155
4780 YVLA V. de Carabobo Valencia,
. Venezuela 0930
4785 OAX3V R. Horizonte Huanuco, Peru 0030
4810 HCFA4 V. de Manabi Manabi, Ecu. 1120
4828 — Rhodesian B.C. Gwelo, Rhodesia 0452
4830 — Overseas B.C. Bangkok, Thailand 1100
4835 — R. Mali Bamako, Mali 0630
—_ R. Clube Lourenco Marques,
Mozambique Mozamb. 400
4845 — BBC Relay Francistown,
Beghuanaland 1545
HJGF R, Bucaramonga Bucaramonga,
Colombia 1050
4847 HRVK R, San isidro La Ceiba,
Honduras 2300
4855 HJFY R, Neiva Neiva, Colombia 0200
4865 — E. Regional Azores s, 0030
PRC5 R. C. de Belem Para, Brazil 0920
= V. de Guaranda Colombia 0400
4870 YVKP R. Tropical Caracas, Venez. 0100
— R. du Dahomey Cotonou, Dahomey 0545
4875 ZYZ30 R. Jornal do Brazil Rio de Janeiro,
Brazil 0830
HCVE4 V. de Esmeraldas Esmeraldas, Ecu. 2300
4890 R. Senegal Dakar, Senegal 0630
YVKB R. Venezuela Caracas, Venez. 2330
VLT4 Austral. B.C. Port Moresby,
Papua 0920
4895 — ORTF Fort-de-Francs,
Martinique 1110
4905 CR6RO R. Clube do Bie Bie, Angola 1825
4910 HCJMI R. Gran Colombia Quito, Ecuador 2300
= R. Peking Peking, China 1145
— R. de Guinea Conakry, Guinea 0453
4914 ZYR&0  R.Cult. Araraquara Araraquara, Brazil 0200
4915 — R. Ghana Accra, Ghana 0600
4916 HCAH3 R. el Trebol Zaruma, Ecuador 0200
4920 VLM4  Austral. B.C. Brisbane, Austral. 1245
4923 HCQRI R. Quito Quito, Ecuador 0000
4940 — R-TV ivorienne Abidjan, Ivory
Coast 2330
HCZX1 R. Nacional Quito, Ecuador 0330
4950 — R. Senegal Dakar, Senegal 0600
YYMM R, Coro Coro, Venez. 0115
4955 HJCQ R. Nacional Bogota, Colombia 0115
4965 HJAE R.Santa Fe Bogota, Colombia 0500
4975 ZYV9  R.Timbira Sao Luiz, Brazil 2140
4980 — R. Ghana Accra, Ghana 0600
4990 — Nigerian B.C. Lagos, Nigeria 0430
YYMQ R. Barquisimeto Barquisimeto,
Venez. 2245
4994 R. Omdurman Omdurman, Sudan 0425
4995 HRQW R, Tropico Tegucigalpa,
Honduras 2300
ZYY2 R. Brasil Central Goiania, Brazil 0100
5005 OAX2S R. Jaen Jaen, Pery . 200
5021 4VGS  R.Independence  Goinaves, Haiti 0015
5030 HIBB V. del Papagayo  La Romana,
Domin. Rep. 0332
— R. Lome Lome, Togo 2100
5040 — R. Maturin Maturin, Venez. 2315
— Burma B.C. Rangoon, Burma 1430
5050 — R. Tanzania Dar-es-Salaam,
Tanzania 0330
YVKD R, Cultura Caracas, Veneaz. 2200
5804 — R. Sanaa Sanaa, Yemen 0415
5920 — R. Vilnus Vilnus, USSR 2230
106

kHz
5930

5942

Call

Name

R. Prague
R. Cambodge

Trans World R.

Location GMT
Prague, Czech. 0105
Phnom-Penh,

Cambodia 0530
Bonaire, Neth.

Antilles 1430

49-Meter Band—5950 to 6200 kH,

5955

6105

6115
6117

6125

6140
6145

6160
6165

6170
6176

6180

6185

6195
6210
6234

6305
6955
7005
7009
7055
7100
7115
7120

T_GNA

Y—N WA

DMQs

TGWB
ZYR77

GRN
TIHBG

L

Canada
. Cultural

. Berlin Int'l,
. Berlin Int'l.
. Mundial

Berlin Int'l.
. Horizonte
Rhodesian B.C.

Deutsche Welle

R. Andorra

R. Americas
CJCX

R. Mil
Rhodesian B.C.
R. Rep. Guinee
V. del Baru

V. of Andes
BBC

O wmW o

V. America Relay
Y. America

R. Mexico

CFRX

R. Sofia

V. Liberdad

RAI
Overseas B.C.
Deutsche Welle

V. Malaysia
R. Belgrade
V. del Volante

R. Yucutan

R. Soc. Nac. de
gric.

R. Universidad

V. del Llano

V. America

R. Nacional

R. Berlin Int'l.

V. America Relay
Swiss B.C.

R. Havana

V. Malaysia

Deutsche Welle
R. Guarani
Senegalese B.C.
V. de Guatemala

R. Bandeirantes
V. America
C

R. Reloj

R. Budapest

Korean Central
B.C

R. Tunis

R. Peking

R. Peking

V. Pakistan
Burma B.C.
ORTF

R. Prague

R. Kiev

R. Mogadiscio

Rap10-TV EXPERIMENTER
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Montreal, Que.
Guatemala City,
Guat.
Berlin, E. Germany
Berlin, E. Germany
Managua,
Nicaragua
Berlin, E. Germany
Bogota, Colombia
Salisbury,
Rhodesia
Cologne, W.
Germany
Andorra
Swan Island
Sydney, N.S.
Mexico, D.F., Mex.
Salisbury, Rhodesia
uinee
Baru, Panama
Quito, Ecu.
London, England
Monrovia, Loveria
Greenville, N.C.
Mexico, D.F., Mex.
Toronto, Ont.
Sofia, Bulgaria
(clandestine)
Algeria
Rome, Italy
Bangkok, Thailand
Cologne, W
Germany
Kuala Lumpur,
Malaysia
Belgrade,
Yugoslavia
Portoviejo,
Ecuador
Merida, Mex.
Santiago, Chile

Hermosillo, Mex.
Villavicencio,
Colombia
Greenville, N.C.
Brussels, Belgium
Cali, Colombia
Cologne, W.
Germany
Rio de Janeiro,
Brazil
Berlin, E. Germany
Monrovia, Liberia
Berne, Switz.
Havana, Cuba
Kuala Lumpur,
Maiaysia
Cologne, W.
Germany
Belo Horizonte,
razil
Ziguinchar,
Senegal
Guatemala City,
Guat.
Sao Paulo, Brazil
Delano, Calif.
London, England
San Jose, C.R.
Budapest, Hungary
Pyongyang, N.
Korea
Tunisia
Peking, China
Peking, China
Karachi, Pakistan
Rangoon, Burma
Paris, France
Prague, Czech.
Kiev, USSR
Mogadiscio,
Somali

2000
0100
0345
1300

2110

0121

0200
0015
2315
0500

0140
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kHr Call Name Location GMT
7130 BED7 V. Free China Taipei, Formosa 0250
— BE London, England 2300
7135 V. America Relay Monrovia, Liberia 2000
7150 — R. Moscow Moscow, USSR 2200
7175 — Rhodesian B.C. Salisbury,
Rhodesia 0600
7185 GRK BBC London, England 1900
— R. Vilnus Vilnus, USSR 2230
7185 HSK7  Overseas B.C. Bangkok Thailand 1100
7195 — V. America Relay Monrovia, Liberia 2330
7200 — R. Belgrade Belgrade,
Yuqoslav:a 1645
7210 — R. Moscow Moscow, USSR 2100
7220 BBC London, England 2225
7230 GSW BBC London, England 0340
7235 — V. Ametica Relay Okinawa 1215
7255 — Nigerian B.C Lagos, Nigeria 0430
= R. Kiev Kiev, USSR 0515
vub All India R. Delhi, India 1945
= R. Sofia Sofia, Bulgaria 2105
7260 GSU BBC London, England 0412
- Trans World R. Monte Carlo,
Monaco 1430
7265 — V. Ame-ica Relay Monrovia, Liberia 0400
7275 — kAl Rome, ltaly 0330
—_ R. Kiev Kiev, USSR 2150
—_ R. S. Africa Capetown,
S. Africa 0430
7280 V. America Relay Colombo, Ceylon 1300
7290 k. Moscow Moscow, USSR 2300
7295 — BBC Frantistown,
Bechuanaland 1015
7335 — R. Peking Peking, China 2230
7345 — R. Prague Prague, Czech. 0105
7360 — R. Vilnus Vilnus, USSR 2230
8820 EIP Shannon Aeradio* Newmarket, Eire 0215
9380 — Govorit Alma Ata  Alma Ata, USSR 0410
9390 — R. Tirana Tirana, Albania 2205
9457 — R. Peking Peking, China 1220
31-Meter Band—§500 to 9775 kH,
9500 ORTF Paris, France 0515
9505 R. Belgrade Belgrade,
Yugoslavia 1645
PRB22 R. Recard Sao Paulo, Brazil 0000
9510 GSB BB London, England 0615
9515 XEWW V. Amarica Latina Mexico D.F.,
Mexico 0000
9520 — R. Denmark Copenhagen,
Denmark 1030
9525 — ORTF Paris, France 2100
9533 OAX6Z R. Nacional Tacna, Peru 0500
9535 — Swiss B.C. Berne Switz. 0545
9540 ZL2 R. New Zealand Wel]mg'on N.Z. 0700
9550 LLD R. No:way Oslo, Norway 0300
9555 — R. Liberty Munich,
Gerrnany 1959
9558 — Trans World R. Monte Carlo,
Monaco 1630
9560 PJB V. Boraire Bonaire, Neth.
Antilles 0230
- ORTF Paris, France 1915
— R. Australia Melbourne,
Australia 0645
9562 OAX4R R. Nacional Lima, Peru 0420
9565 — R. Nacional Espana Madrid, Spain 2000
ZYK3 R. Jornal do Recife, Brazil 2330
Comercio
9580 — R. Australia Melbourne,
Australia 1214
9585 ZYRS6  R. Exzelsior Sao Paulo, Brazil 0200
9590 PCJ R. Nederland Hilversum,
Netherlands 1855
9597 — Gorovit Alma Ata Alma Ata, USSR 1357
9600 — R. Tashkent Tashkent, USSR 1400
CE960  R. Pres. Balmaceda Santiago, Chile 0030
9605 PJB V. Banaire Bonaire, Neth.
Antilles 0000
— Nat'l. Hellenic B.C. Athens, Greece 0900
9610 LLG R. Norway Oslo, Norway 0300
VLX9 Austial. B.C. Wanneroo,
Australia 1300
9515 ORU R-TV Belge Brussels, Belg. 2415
9620 — R. Sweden Stockholm, Sweden 0900
9630 — RAI Rome, ltaly 0112
— R. Canada Montreal, Que. 2045
9635 — V. Anerica Greenville, N.C. 0430
9640 YVPG  Ecos del Torbes San Cristobal,
Venez. 1230

AUGUST-SEPTEMBER, 1966

kHr Call Name Location GMT
9645 TIFC Faro del Caribe San Jose, C.R. 1730
9655 BED9I V. Free China Taipei, Formosa 1000
— R. Havana Havana, Cuba 0800
9660 — R. Nacional Espana Canary Istands 1700
9667 — R. Ceylon Colombo, Ceylon 1250
9685 BED73 V. Free China Taipei, Formosa 1000
9700 — R. Sofia Sofia, Bulgaria 2105
— R. Japan Tokyo, Japan 000
CE970 V. de Chile Santiago, Chile 0233
9705 — R. Sweden Stockholm, Sweden 0100
9715 KGEI V. Friendship San Francisco,
Calif. 0225
9725 — BBC Relay Singapore,
Malaysia 0900
—_ Kol Yisrael Jerusalem, Israel 2056
9740 ORU R-TV Belge Brussels, Belgium 1800
9745 HCJB V. of Andes Quito, Ecuador 0230
9765 — V. Free China Taipei, Formosa 1530
9767 OAX80 R.Amazonas Iquitos, Peru 300
9770 — Osterreichischer R. Vienna, Austria 1630
9795 — R. Prague Prague, Czech. 0105
9874 YDFé& V. Indonesia Dwkarta Indonesia 1700
9915 vUD All India R. Delhi, India 1945
25-Meter Band—11700 to 11975 kH,
1710 — R. Australia Melbourne,
Aus+ra|ia 0645
11714 — R. Alger iers, Algeria 1700
1715 — R. Sofia ﬁa Bulgaria 2105
11720 — R. Canada Monfreal Que. 2045
11725 BED75 V. Free China Taipei, Formosa 1530
11750 — BBC Relay Singapore,
h?alaysia 0900
11755 HCJB V. of Andes Quito, Ecuador 2100
1779 — R. Clube Lourenco Marques,
Mozambique Mozamb. 400
11780 LRY2 R. 8elgrano Buenos Aires,
Argentina 2300
11785 — R. Moscow Moscow, USSR 1500
— Osterreichischer R. Vienna, Austria 1630
11795 DMQI| Deutsche Welle Cologne,
Germany 1510
11800 — R. Peking Peking, China 0020
11805 OIXB Finnish B.C. Helsinki, Finland 1000
1810 — V. do Liberdade (dandesfme)
Algiers 0015
11815 KAZXFW (pulse trans- Pullman, Wash. 1608
mission)*
11820 — R. Pekin Peking, China 0015
11825 ZYK32 R. Jornal do Recife, Brazil 0130
Comercio
BED&9 V. Free China Taipei, Formosa 0250
11B3S — R. Tahiti Papeete, Tahiti 220
11840 — E. Nacional Lisbon, Portugal 1900
11850 LLK R. Norway Oslo, Norway 0300
1185) ZPA3 R. Telco Asuncion,
Paraguay 0100
11855 — Trans World R. Bonaire, Neth.
Antilles 1830
11860 BED45 V. Free China Taipei, Formosa 1000
GSE BBC London, England 1700
11870 ORU R-TV Belge Brussels, Belg. 2315
11875 ETLF R. V. of Gospel Addis Ababa,
s Ethiopia 1915
11880 XEHH R. Comerciales Mexico D.F.,
Mezxico 0000
LRS R. Splendid Buenos Aires,
Argentina 2200
— R. Sweden Stockholm, Sweden 0100
11885 — ORTF Paris, France 1915
11900 — V. Malaysia Kuala Lumpur,
Malaysia 1100
11905 BBC Relay Cyprus 0715
11910 ETLF R. V. of Gospel Addis Ababa,
Ethiopia 1700
HSK?  Overseas B.C. Bangkok, Thailand 1100
11925 ZYRS8 R. Bandeirantes Sao Paulo, Brazil 2315
11945 — R. Peking Peking, China 0100
11960 V. America Relay Tangiers, Morocco 1945
WRUL R. N.Y. Worldwide New York, N.Y. 1300
11965 R. Japan Tokyo, Japan 2000
11970 WRUL R. N.Y. Worldwide New York, N.Y. 2130
— BBC Relay Singapore,
Malaysia 0900
— R. Havana Havana, Cuba 2310
11990 — R. Prague Prague, Czech. 0105
15050 — E. Nacional Lisbon, Portugal 1900
15070 GWC  BBC London, England 1400
15095 — R. Peking Peking, China 0000
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WHITE'S 15290 LRU R. el Mundo Buenos Aires,
Argentina 1430
15300 — R. Havana Havana, Cuba 1500
GWR BBC London, England 1700
15315 — R. Sweden Stockholm, Sweden 1230
15320 — R. Canada Montreal, Que. 2045
—_ R. Alger Algiers, Algeria 1700
15340 — R. Sweden Stockholm, Sweden 1230
:gggg BED49 \é.BCF:ree China Taipei, Formosa 0250
. — London, England 1530
kHz Call Name Location GMT 5380 — Deutsche Welle  Kigali, Rwoada 2000

15105 — BBC London, England 1745 15410 ETLF R. V. Gospel Addis Ababa,
—_ V. America Relay Honolulu, Hawaii 2215 Ethiopia 1330
560 wRUL RoX.Y. Worldwid Kew Sork Ry 1400
. N.Y. Worldwide New York, N.Y. 1400
19-Meter Band—15100 to 15450 kHz 17730 WRUL R.N.Y. Worldwide New York N.Y. 1500
:;;gg — eeafschéWeHe 1}§igali, Rwanda 1752
— . Free China atpei, Formosa 1645
15110 — R.lran Tehran, Iran 2000 17790 GSG BBC Lon%on. England 1530
R. Comerciales Mex|c9 D.F., 17820 TAV V. Turkey Ankara, Turkey 1415
. Mexico 1500 — R. Canada Montreal, Que. 2045

15125 — E. Nacional Lisbon, Portugal 1900 17830 DMQI17 Deutsche Welle Cologne, W/.
HLK4l V. Free Korea Seoul, Korea 0630 Germany 1555
15130 — ORTF Parjs, France 2100 17845 WRUL R. N.Y. Worldwide New York, N.Y. 1200
= R. Naimey Naimey, Niger 0730 17850 — ORTF Paris, France 2100
15155 ELWA R. Village Monrovia, Liberia 2200 17875 — R. Havana Havana, Cuba 1630
15160 TAU V. Turkey Ankara, Turkey 2200 17880 — BC Londoen, England 1530
15185 OIX4 Finnish B.C. Helsinki, Finland 1400 17890 BED40 V. Free China Taipei, Formosa 1645
15195 — R. Sweden Stockholm, Sweden 1230 21485 — . V. America Bethany, Ohio 1900
15230 KGEI V. Friendship San Francisco, 21545 — R. Ghana Accra, Ghana 1700
Calif. 2200 21550 GST BBC London, England 1430
15240 R. Sweden Stockholm, Sweden 1745 21585 — Vatican R. Vatican City 1000
15260 — V. America Relay Monrovia, Liberia 0430 21670 — V. America Relay  Monrovia, Liberia 0430
15245 R. Nationale Tananarive, 21680 — V. America Relay Monrovia, Liberia 1600
Malagasy 1630 — BBC London, England 1427
15273 CXAI8 S.O.D.R.E. Montevideo, 21690 — V. America Relay Tangiers, Morocco 1945
Uruguay 0000 21740 — V. America Greenville, N.C. 1900
i
LSS @pr Séc,émem!

Continued from page 49

ten earth stations arc spread out from Lab-
rador to Antarctica. And last year, an
OGO-C satellite blasted off from Vanden-
berg Air Force Base in California, to carry
special radio receivers into space to record
the low frequency signals of the traveling
wave. And just before going to press, the
Canadian satellite Alouette reported it had
cited a new whistler that reaches 8,000 miles
into space.

But Dartmouth men report even deeper
penetration. They claim that studies of whis-
tlers has expanded the concept of the iono-
sphere thousands of miles into space. Before
these whistler studies, man believed atmos-
phere ended and-space began some 1500
miles above the earth. Now conservative es-
timates place division at around 8,000 miles.

Recent Dartmouth studies report—even
at a distance of four earth radii or 16,000
miles from the earth’s surface—a whistling
wave with one thousand electrons to each
cubic inch of atmosphere. All of which
proves space may not be as “empty” as we
thought. And if engineers persist studying
the whistling wave, we may be in for more
surprises, perhaps even a new means of

communication.
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Fiber Optics

Continued from page 86

glass threads like a ping-pong ball carom-
ing down a pipe. Even if the threads are
looped in circles, the light will come out
only at the end.

Add the Laser. One of the most excit-
ing prospects in medical research is the
union of fiber cptics with lasers—devices
that produce light (or energy) so powerful
that it can punch holes in steel plates. Power-
ful as it is, laser light can be sent through a
fiber-optics system. Scientists are talking
about piping laser light into the body to
cauterize an internal wound—an experiment
Kapany has already performed with animals.

An even more revolutionary—and admit-
tedly speculative—hope for the future is to
put lasers to wo-k against cancer. Experi-
ments, in laboratory animals, have indicated
that the laser beam is effective against some
cancers. If experiments during the next
couple of years are successful, it may be
possible, without surgery, to focus laser light
on the exact trcuble spot inside the body
and to burn out cancers or other growths.

A project that sounds even more revolu-
tionary (but is closer to realization) is the
literal combination of lasers and fiber optics
—making the optical fibers themselves into

lasers by treating them with the proper chem-
icals.

Short, powerful bursts of laser light are
used routinely now to weld torn retinas into
place in human eyes. But this method can
be used only on the part of the retina that
can be seen by the surgeon. Dr. Charles J.
Campbell of Columbia-Presbyterian Medical
Center in New York is working with an
optical fiber laser to see if hidden retinal
tears can be healed by focusing a laser beam
against the exterior of the eye. Experiments
with rabbits have been promising, and Dr.
Campbell has reported that treatment of
humans may be possible with a more power-
ful laser. Treatment is also underway to
carry this cool but intense light into the
inner ear.

While fiber optics offers wide horizons
for experimenters, its immediate value is the
better information it gives doctors about
their patient’s insides, information they can-
not get from X-rays in many cases. Through-
out medical history one of the doctor’s great-
est handicaps has been the wall of human
tissue between him and the patient’s ailment.
X-rays provided the first break in that wall.
With fiber optics, doctors may someday be
able to look directly at almost any suspected
trouble spot in the human body, and to make
faster and more accurate diagnoses. And in
some cases, an adaptation of the same type
of instrument used for looking can be used
for treating. a

Voltage by the Numbers

Continued from page 65

|
phases—to equalize the load on the lines.

The venerable 110/220-volt service is out-
moded and is disappearing rapidly. The de-
sign center for practically all modern house-
hold equipment is 115 to 117 volts; incan-
descent lamps, however, are marked 120
volts; those rated long-life may be marked
130 and 220 and 240-volt lamps are avail-
able. The power companies have been beef-
ing up their generators and lines, and single-
phase service is now widely 115/230 to
117/234 volts.

208 or 230. [n new real-estate develop-
ments the power companies find it more ex-
pedient to run the whole three-phase system
around the streets and to install transform-
ers, as needed, on a block-by-block or even a
house-by-house basis. To accommodate the

AUGUST-SEPTEMBER, 1966

multitude of ordinary appliances designed
for the 115 to 117-volt range, they have
settled on 120 volts; this allows for a little
drop off during periods of heavy current de-
mand. In a three-phase system the voltage
across phase legs is 73% higher than the
voltage from neutral to any one leg; 73% of
120 is 87.60, for a total of 207.6 volts, or 208
for practical purposes.

The 208-volt output obtained across any
two of the phase legs of a three-phase circuit
is single-phase in characteristics, like the 120-
volt connection. The advantages of full three-
phase service, for motor operation, are ob-
tained when the machine is connected to all
three phase legs, without the neutral.

There is enough difference between 208
and 230 volts to make the operation of 230-
volt appliances on 208 volts unsatisfactory.
Don’t let a dealer tell you “it’s all the same.”

Most manufacturers now offer 208-volt
models of their products as a matter of
course. [ |

109

WwWwWw . americanradiohistorv.com



www.americanradiohistory.com

Literature Library

% Starred items indicate ad-
vertisers in this issue. Consult
their ads for additional in-
formation and specifications.

*

HEATHKIT 1966
Cw 3

8

MY Gl ken e donsen o

ELECTRONIC PARTS

1. Allied’s 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 510-page 1966 edition
of Lafayette Radio’s multi-colored
catalog is a perfect buyer’s guide for
hi-fi'ers, experimenters, kit builders,
CB’ers and hams. Get your free copy,
today!

3. Bargains galore! Parts, tools,
test equipment, radios and many more
shoppers’ specials at ultra-low prices.
Progressive Edu-Kits wili send latest
catalog.

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

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

%*106. With 70 million TV's and 240
million radios somebody somewhere
will need a vacuum tube replacement
at the rate of one a second! Get Uni-
versal Tube Co.s Troubleshooting
Chart and facts on their $1 flat rate
per tube.

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

%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 Jook like misprints. Buying is
believing.
%6. Bargains galore, that’s what's in

store! Poly-Paks Co. will send you
their latest eight-page flyer listing the
latest in merchandise available, in-
cluding a giant $1 special sale.

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

11. Now available from EDI (Elec-
tronic Distributors, Inc.) a catalog
containing hundreds of electronic
items. £DI will be happy to place you
on their mailing list.
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12. VHF listeners will want the
Iatest catalog from Kuhn Electronics.
All types and forms of complete re-
ceivers and converters.

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

HI-FI/AUDIO

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

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

16. Garrard has prepared a 32-page
booklet on its full line of automatic
turntables including the Lab 80, the
first automatic transcription turntable.
Accessories are detailed 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 Utah Electronics
lists sizes, shapes, and prices. All
types are covered in this heavily illus-
trated brochure.

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

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 as 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
31. AIll the facts about Concord

Electronics Corp. tape recorders are
yours for the asking in a free book-
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let. Portable, battery operated to four-
track, fully transistorized stereos cov-
er every recording need.

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

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

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

91. 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 exclusive 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 I12-page catalog describing the
audio accessories that make hi-fi liv-
ing a bit easier is yours from Switch-
craft, Inc. The cables, mike mixers,
and junctions are essentials!

98. Swinging to hi-fi stereo 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

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

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

AMATEUR RADIO

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

%93. Heath Co. has a new 23-chan-
nel all-transistor S-watt CTB 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.

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.
107. Get with the mcbile set with

Tram’s XL*100. The new Titan CB
base station, another Tram great, is
worth knowing about. Get complete
specifications plus facts on other ac-
cessories.

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

§0. Are you getting all you can from
your Citizens Band radio equipment?
Amphenol Cadre Indnstries 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 ccmpressor—re-
ceiver sensitivity is excellent, Catalog
sheet will be mailed by B&K Division
of Dynascan Corporaticn.

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

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

96. 1f 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-
esting poop sheets on speech clippers,
converters, talk power kits and the
like for interested CB’ers, hams and
SWL'ers, too.

103. Squires-Sanders would like you
to know about their CB transceivers,
the ““23%r”* and the new ‘‘S5S5.” Also,
CB accessories that add versatility to
their 5-watters.

SCHOOLS AND EDUCATIONAL

w61. 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
electronjc courses offered by Cleve-
land Institute of Electronics are in
their free catalog.

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 helps you to learn
while building.

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

94. Intercontinental Electronics
School offers three great courses:
stereo radio & electronics; basic elec-
tricity; transistors, They are all de-

scribed in Inesco’s 1966, 16-page
booklet.

TOOLS
%*78. A dozen tools for dozens of

jobs in Xcelite’s 99PS-50 hip pocket
set. Contains glastic handle and in-
terchangeable blades: 7 nutdrivers, 2
regular and 2 Phillips screwdrivers
plus 4-inch extension. Xcelite’s Form
S1065 explains all.

ELECTRONIC PRODUCTS

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

%108. Get the facts on Mercusy’s
line of test equipment kits—designed
to make troubleshooting easier, fast-
er and more profitable.

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

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

109. Seco offers a line of special-
ized and standard test equipment
that’s ideal for the home experimenter
and pro. Get specs and prices today.

TELEVISION

%70. Heath Co. now has a 21" round
and 25" rectangular-tube color TV kit
in additjon to their highly successful
237 B&W model. All sets can be in-
stalled in a wall or cabinet: all are
money-saving musts!

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

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

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

97. Interesting, helpful brochures
describing the TV antenna discovery
of the decade—the 10%J IE)leriodic an-
tenna for UHF and F-TV, and
FM stereo. From JFD Electronics
Corporation.

RADIO-TV EXPERIMENTER, Dept. LL-98
505 Park Avenwe, New York, N. Y. 10022

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

l I | am a subscriber

indicate total number
of booklets requested

1 2 3 4 5 6 7 810 11 12 15 16
Be 17 19 22 23 24 25 26 27 29 31 32 33 35
Sure To ) 30 40 44 46 48 49 50 54 56 59 61 66 67

Enclose
25¢ 70 72 73 74 76 78 90 91 92 93 94 95 96
97 98 99100 101 102 103 104 105 106 107 108 109

NAME (Print clearly)

ADDRESS

Ty

STATE

ZIP CODE
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Knight-Kit Color Generator

Continued from page 63

ber-grip alligator clip so it can be clamped
inside the receiver cabinet. A panel switch
turns the lamp on and off.

To eliminate the need to carry an extra
piece of gear, the KG-685 has a metal mirror
mounted to the underside of the cabinet.

When stored under the cabinet the mirror
surface is protected by the cabinet.

Construction. The color/pattern genera-
tor is wired on a chassis somewhat smaller
than the cabinet, thereby providing more
than adequate storage space for the test
cables and instruction manual.

The storage compartment and the genera-
tor’s rear apron which contains the adjust-

Rear view of generator. Test cables
store inside cabinet. Hand is holding
the service lamp which can clip inside
TV receiver for illumination. Small size
and light weight of unit are due to
complete transistorization of circuit.

-

VIDEO OUuTPUT
CABLES

ADJUSTMENTS / SERVICE LAMP

ment controls are inside the case, and a stor-
age compartment door completely encloses
the cables and adjustments to prevent unau-
thorized tampering,.

Though the KG-685 is a rather complex
kit—22 transistors and 8 diodes—most of
the circuitry including the frequency deter-
mining elements are mounted on two printed
circuits, thereby reducing assembly complex-
ity and the possibility of wiring errors.

Considering the number and nature of the
output test signals and the conveniences for
simplifying the service technician’s adjust-
ment procedures, the KG-685 priced at
$89.50 in kit form, ranks as a first choice in
color bar generators.

For additional information on the KG-
685 Color Bar/Pattern Generator Kit write
to Dept. 20RT, Allied Radio Corp., 100 N.
Western Ave., Chicago, Illinois 60680. ©

l"I'EST POINTS GUN KILLER

CABLES

VTVM Dry Cell Eliminator

Continued from page 30

If your VTVM requires 3 volts or more,
you can replace the regulating diodes (D2,
D3, and D4 in Fig. ) with an appropriate
Zener diode (also called a reverse-biased ref-
erence diode).

One more possibility exists—if the ohm-
meter dry cell is returned to the same point
as the filament transformer. In this case, the
filament supply might be used to eliminate
the added winding. Remember, however,
that the added circuitry draws considerable
current. Do not overload the filament wind-
ing on the transformer.

Whatever arrangement you use, you will
find this dry-cell eliminator worth the small
amount of effort required to build and install
it in your VTVM. ]
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“'By golly, you're right! It does say,
'For Grounding, Connect Equipment to

Nearby Pipe.
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Classified Ads only 55¢ per word, each insertion,

To be included in the next available issue o
in our New York Office by Aug

minimum 10 words, payable in advence.

f RADIO-TV EXPERIMENTER, copy must be
ust 10th. Address orders to C. D. Wilson, Manager,

Classified Advertising, RADIO-TV E

XPERIMENTER, 505 Pork Ave., New York, N. Y. 10022.

ADDITIONAL INCOME

FOR INVENTORS

PERSONAL

MAKE Your Classified Ad Pay. Get
*“How To Write a Classified Ad That
Pulls.” Includes certificate worth $2.00
towards classified ad in S & M. Send
$1.00 to C. D. Wilson, Science & Mechan-
ics, 505 Park Ave., New York, N. Y. 10022.

BOATS, MOTORS & MARINE SUPPLIES

FULL size, cut-to-shape boat patterns,
blueprints. Send 60¢ for big New, illus-
trated ‘‘Build a Boat' catalog includes
Fishing Boats, Garvies, Cruisers, Catama-
rans. Houseboats—Outboards, Inboards,
Sailboats—7', to 38’. “How to Bulld a
Boat’’ booklet $2.50. Cleveland Boat Blue-
print Co., Box 18250, Cleveland, Ohio.

BOAT Kits. Factory molded fiberglas
or pre-assembled plywood. 50 models, 12/
to 40/, Runabouts, Cruisers, Houseboats.
Free catalog. Luger, Dept. UC-66, 9200
Bloomington Freeway, Bloomington, Min-
nesota, °*

VICRAFT Kayaks, five models, prefab-
ricated Kkits from $29.00. Dept. G.P.O.,
Box 145, Portage, Mich, 49081.

BUILD your

own boat motor from
Chevrolet or Ford engine, most others.
Complete kits—Manifolds. Catalog 50¢.
Star Marine, Dept. BJ, Berkeley, Calif.
94710.

BOOKS & PERIODICALS

HUMOROUS Book Club, Sample $1.00.
Walter Groeger, 2914 Falcon Drive, Indi-
anapolis, Indiana 46222.

BUSINESS OPPORTUNITIES

I MADE $40,000.00 a Year by Malilorder.
Helped others to make money! Start with
$10.00—Free Proof. Torrey, Box 63566T,
Oklahoma City, Okla. 73106.

FREE Book *990 Successful Little-
Known Businesses,”’ Fascinating! Work
home! Plymouth-911-G, Brooklyn, N. Y.
11218.

RAISE capital fast—easy proven sources
—Free information. Advisor, Box 48337-
SM-2, Los Angeles 90048.

MAKE Money selling your own publica-
tions. Eliminate competition. Free De-
tails. Michael Seitelman, Box 423, Rego
Park, New York 11374.

EARTHWORMS

BIG Money Raising Fishworms and
Crickets. Frce Literature. Carter Farm-O,
Plains, Georgia 31780.

PATENT Searches—48 hour airmall
service, $6.00, including nearest Dpatent
copies. More than 200 registered patent
attorneys have used my service. Free
invention protection Forms. Write Miss
Ann Hastings, Patent Searcher, P. O, Box
176, Washington 4, D. C.

FOR SALE—MISCELLANEOUS

BARGAINS Our Business. Catalog 10¢
Refundable. Tojocar, 2907-B West 39th
Place, Chicago, Ill. 60632.

CATALOG of all Science & Mechanics
Craftprints. Send 25¢ to cover Dpostage
and handling to Craftprint Div., Sclence
& Mechanics, 505 Park Ave., New York,
New York 10022.

FORMULAS & TRADE SECRETS

GET out of debt—clear credit, immedi-
ate relief—Advisor, Box 48337-EM-1, Los
Angeles 90048,

CONVENIENT Business or Personal
Checking Accounts, without service charges
or minimum balance. List of Banks: $1.00.
willlamsburg Company, Box 118, Brook-
lyn, New York 11203.

LOOK Men—especially Golf Players. Cat
your shoe cost. Send 25¢ for details.
Delph's Leather Products, Tamaqua,
Pennsylvania 18252.

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

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

FORTUNES In 10,000 formulas_$3.85.

A must for success in Mid-66. Buksh,
2109 ‘A’ Cedar Avenue, Long Beach,
California 90806.

HYPNOTISM

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

INVENTIONS WANTED

WE either sell your Invention or pay
cash bonus. Write for details. Universal
Inventions, 298-5, Marion, Ohio.

MISCELLANEOUS

INSURANCE Accident Investigators Ur-
gently Needed, Top Pay-Car-Age-Educa-
tion No Barrier., Write Adjusters, Dept.
SM, 1872 N.W. 7th Street, Miami, Fla.
33125.

STAINLESS Steel Floating Fish Knife
$1.45 sample, $8.85 a dozen. Information
25¢. Buksh, 2109 ‘A’ Cedar Avenue, Long
Beach, Calif. 90808.

MONEYMAKING OPPORTUNITIES
ADDRESSERS And Mailers Needed.

Send stamp for information. Lindbloom
Company, 1508, Erle, Chicago 60622.

START Profitable Business in spare
time. Investigate many moneymaking
agency and franchise opportunities. Send
10¢ for sample copy of Income Opportuni-
ties Magazine, 505 Park Ave., New York
10022, Dept. S. .

RADIO & TELEVISION

McGEE Radio Company. Big 1966 Cata-
log Sent Free. America’s Best Values.
Hi-Fi, Amplifiers, Speakers, Electronic
Parts. Send Name, Address and Zip Code
Number to McGee Radio Company. 1901
McGee Street, Dept. RTV, Kansas City,
Missouri 64108.

FREE Catalog. Electronics parts, tubes.
Wholesale. Thousands of items. Unbeat-
able prices. Arcturus Electronics-RT,
502 22nd St., Union City, N. J. 07087.

CONVERT any television to sensitive,
big-screen oscilloscope. Only minor chang-
es required. No electronic experience nec-
essary. Illustrated plans, $2.00. Relco-A30,
Box 10563, Houston, Texas 77018.

ALLWAVE Radio Kit, Tube, Transistor
Included $5.00. Headphones $2.00. Ekera-
dio., Box 131, Temple City, Calif,

BIG Money In CB Radio Business. Earn
up to $1.000 per month or more. Sell the
hottest line of all-transistor Citizen Band
Radios. Amazing profits with minimum
investment. No overhead, no service prob-
lems. Write for details. Thomas, Dept.
RTV, Box P, Harbor City, Calif. 90710.

CB'ERS—Radlo Shops: Earn exira
money. Handle my line of Quality Goodies.
(List—stamp please). Rambling Redskin,
5008 Kennedy Blvd, West New York, New
Jersey 07093.

NEW! HI-FI Enthuslasts—A Speclal
Magazine for you. Read the unbiased
tests on new equipment. Send $1.50 in-
cludes Postage & Handling to HI-FI
Buyers' Guide, 505 Park Ave,, New York,
New York 10022,

MUSIC & MUSICAL INSTRUMENTS

FARMS, ACREAGE & REAL ESTATE

CALIFORNIA, 212 Acres. Fabulous Los
Angeles County. $45.00 down. $19.00
monthly. Owner, Box 35281, Los Angeles,
California 90035.

GUITAR Amplifier. Build 40 watt Am-
plifier. All parts and picture Instructions
$35.00. Write: Fun With Strings, 731 E
School St., St. Charles, Louisiana.

SONGWRITERS

POEMS Wanted for musical setting and
recording. Send poems. Free examination.
Crown Music, 49-SC West 32, New York 1.

PATENT SERVICE

START YOUR OWN BUSINESS

FIREARMESO. AMMUNITION &

UIPMENT
SILENCERS: Rifles, Pistols, Details
Construction Operation $1.00. Gunsco,
Soquel, Calif. 95073,
THE New “'Hunting Guide” draws a

bead on Regional Hunting Forecasts,
“'Testing The Buck Sluggers,” ‘'Getting
In Shape For The Hunt,” etc, Send for
your copy; Hunting Guide (#1755). 505
Park Ave., New York, N. Y. 10022. $1.25.

AUGUST-SEPTEMBER, 1966

PATENT Searches, $6.00; For free '"In-
vention Record” and ‘“Important Infor-
mation Inventors Need,”’ Write: Miss
Hayward, 1029D Vermont, Washington '3,
District of Columbia.

PATENT Searches—48 hour airmail
service, $6.00, including nearest patent
copies. More than 200 registered patent
attorneys have used my service. Free
Invention Protection Forms write; Miss
Ann Hastings, Patent Searcher, P. O. Box
176, Washington 4, D, C.

WwWwWw . americanradiohistorv.com

START your own export business, no
capital required, Free course of Instruc-
tion. Detalls 25¢. The Export Merchants
Assoc., 155-TF Country Lane, East Hart-
ford, Connecticut 06118.

TREASURE FINDERS—PROSPECTING
EQUIPMENT

NEW" Scientific Instrument detects
buried gold, silver, coins, treasures. $19.95
up. Free catalog. Relco-A30, Box 10563,
Houston, Texas 77018,
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Out-of-Band-Its

Continued from page 74

by hams in this hemisphere. 7320 and
7330 kHz are additional Radio Moscow fre-
quencies that are used to the Americas, al-
though these are allocated to the fixed serv-
ices.

All the Russian 7 mHz channels to the
Americas can be heard with little difficulty
during the evening hours, between 0000 and
0500 GMT; 7 PM-Midnight, EST.

Ali Baba’s Boys. Another major out-of-
band-its is the United Arab Republic. One
of the largest broadcasters in both total out-
put as well as number of languages, the
UAR also seems to have a preference for the
amateur bands, with transmissions on 7050
and 7075 kHz. Transmitters carrying these
frequencies are powerful, 100,000-watts

each, and can be heard here in the United
States during the early evening hours.

Several other Cairo frequencies worth
mentioning are 9477, 9495, and 15100 kHz,
which is on the edge of the 15 mHz broadcast
band, but which nevertheless overlaps into
the aeronautical communications band
which is adjacent.

They Are Not Alone. Since the list of
out-of-band-its is very long, it is impossible
to show them all. The above has been just
several of the more interesting and news-
worthy of the group.

Table II lists several additional broad-
casters who operate out-of-band and which
are of more than passing interest. Time and
frequency are given for periods when recep-
tion in the U.S. is most likely.

Since there are many other out-of-band
stations, the DX'er bent on devoting his time
to these illegal broadcast operations can
count on many hours of stimulating and re-
warding DX. [ ]

Acoustech XI

Continued from page 45

Audio Investigator
Continued from page 54

with metal covers are: basic solid-state XI
power amplifier kit $129.50, P/M amplifier/
control center kit $89.50, For additional in-
formation on Acoustech Add-A-Kit units
and other fine audio products write to
Acoustech, Inc., Dept. RTV, 139 Main St.,
Cambridge, Mass. 02142, |

Specifications for Integrated Amplifier

Sensitivity for 15 watts output into 8 ohms:
Magni: : low—3 millivolts rms.
Magnetic high—14 millivolts rms.
Tuner—0.15 volts rms.
Auxiliary—0.15 voits rms.
Tape—0.15 volts rms.

Tone controls

Boost Cut
20 Hz: 9db 10 db
20 kHz: 12 db 9db
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length, of the resistors mounted on S1, can
cause shorts—clip them close or use spag-
hetti tubing.

If you have any trouble, it can be easily
located by comparing the voltage readings at
the tube-socket contacts with those in the
table. Just because your reading doesn’t ex-
actly coincide with those given don’t start
ripping everything apart. Check all socket
voltage readings. Remember that the resis-
tors have a tolerance of =10% and most
VTVMs have a =5% tolerance. So if a
reading is 15 to 20% away from that given
in the table don’t panic—just continue to
double check the voltages and circuitry.

For a quick check, to see if the unit is
operating near normally, you can hear the
audio tone from the oscillator with a high-
impedance earphone (or head phones) con-
nected to the center contact and J2's shell.

Connecting the center contact of J1 to
pin 5 of the 6U8A or pin 3 of the 6BH6 the
voltmeter should indicate about 6 volts.

Now that you've finished the Audio “In-
vestigator” you're all set to handle most
audio problems. You can signal trace, meas-
ure gain-per-stage and do signal-injection
troubleshooting.

So now it’s all up to you—investigate! B

Rap10-TV EXPERIMENTER
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BUILD, EXPERIMENT, EXPLORE, DISCOVER
WITH NRI CUSTOM-DESIGNED TRAINING KITS

BUILD YOUR OWN

PHONE /CODE TRANSMITTER
This is just one of seven training
kits programmed into NRI's Com-
plete Communications course. You
get actual practice in building your
own crystal-controlled, phone/code
transmitter and putting it on the
air. You experiment with modula-
tion, ‘‘clamping’ circuits, key fil-
ters, other aspects of commercial
transmitter operation. Can be put
on the air simply by attaching an
antenna and complies with FCC
regulations. As with all NRI training
kits, you get the most modern fea-
tures and parts.

Join the Thousands Who
Gained Success with NRI

“‘| am Frequency Co-
ordinator for the 1lth
Naval District, The
course was priceless.’’
J. ). JENKIN3, San
Biego. Calif.

“‘Many thanks %o NRI. |
Bold FCC License, am
master control engineer
with KXIB-TV."” R. L.
WOOD, Fargo, N.D

*{ am a Senior Engi- |
seering Aide. Without I
NRI | would still be
working in a factory at
a lower standard of l
living."' D. F. CONRAD,
Reseda, Calif. I

A

Available Under
NEW Gl BILL

If you served since January 31,
1955, or are in service, check
G! lin2 in postage-free card,

BUILD ACTUAL ANALOG
COMPUTER CIRCUITS
Industry, business offices, the gov-
ernment and military all need
trained Electronics Technicians.
NRI's Industrial Electronics course
prepares you. You progress through
10 carefully designed training kits,
topping off your practical experi-
ence phase of training by experi-
menting with feedback control sys-
tems, analog computers and digital
computer elements. You actually
solve problems on this analog com-
puter you build yourself. This is the
practical, fast way to a good pay-

ing, career position,

BUILD A CUSTOM-ENGINEERED
TELEVISION RECEIVER
want to earn $3 to $5 an hour in
spare time? Want your own part-
time or full-time business? In Ra-
dio-TV Servicing you Iearn to in-
stall, maintain, service radios, TV
sets, hi-fi and stereo, other home
Electronics equipment. In your
training are eight training kits, in-
cluding this camplete, modarn,
slim-line TV receiver. You build it
yourself, become familiar with
components and circuits, learn
servicing procedures . . and 2arn
extra money as you train. Nationa!l
Radio Institute, Washingzon, D.C.

SEE OTHER SIDE p
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GET FAST START
WITH NEW
ACHIEVEMENT KIT
Delivered to your door—
everything you need to
make a significant start
in the Electronics field of
your choice. An outstand-
ing, logical way to intro-
duce you to home-study
training. It includes your
first set of lesson texts and
all the *“classroom tools’”
you need. No other school
has anything like the new

NRI Achievement Kit.

Lﬂ;‘, &

ELECTRONICS
COMES ALIVE WITH
NRI TRAINING KITS

Nothing is as effective as
learning by doing . . . and
NRI pioneered the ““home
lab”" technique of train-
ing. NR! invites compari-
son with training equip-
ment offered by any other
school. Begin NOW this
exciting program of prac-
tical learning. Make the
skills of the finest Elec-
tronic Technicians your
own. Mail card below.

e

3
amen”

o .
I8 1 a:’
»i

R

———n—

“BITE SIZE"’ TEXTS
PROGRAM YOUR
TRAINING
Certainly, lesson texts are
necessary. NRIl's pro-
grammed texts are as
simple, direct and well il-
lustrated as 50 years of
teaching experience can
make them. They are
carefully programmed
with NRI training kits to
make the things you read
about come alive. You ex-
perience all the excite-
ment of original discovery.

HOBBY? CAREER?
MAIL CARD NOW
TO NRI

Whatever vour nead . . .
whatever your education
- . there's an NRI train-
ing plar to fit your re-
quirements. Choose from
three major courses or
select one of seven spe-
cial courses in particular
Electronics subjects.
Check ke postage-free
card becw, fill in and
mail. Nztonal Radio In-
stitute, "ashington, D.C.

DISCOVER THE EASE AND EXCITEMENT OF
LEARNING ELECTRONICS THE NRI WAY

{ SEE OTHER SIDE

National Radio Institute, Electronics Div. 5-086

Washington, D.C. 20016

Please send me your catalog. | have checked the field(s) of most interest to

me. (No salesman will call.)
[0 Tv-Radio Servicing

O Industrial Electronics

[J Complete Communications
[J FCC License

O Math for Electronics

[ Basic Electronics

[J Electronics for Automation
[J Aviation Communications
[0 Marine Communications

[J Mobhile Communications

e e

[ Check for facts on new Gl Bill.
Name Age l
Address. o
City. — State___ ZipCode_________:

Accredited Member National Home Study Council

J 71, *
Ong gtV
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PICK THE
TRAINING
PLAN OF

YOUR CHOICE
AND MAIL
CARD FOR
FREE CATALOG

OVER 50 YEARS
OF LEADERSHIP IN
ELECTRONICS TRAINING
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