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Introducing EICO’s New “Cortina Series”!

Today's electro-technology makes possibie near-perfect
stereo at moderate manufacturing cost: that's the de-
sign concept behind the new EICO “‘Cortina™ all solid-
state stereo components. All are 100% professional,
conveniently compact (3%”H, 12"W, 87D), in an
esthetically striking "‘low silhouette.” Yes, you can pay
more for high quality stereo. But now there's no need
to. The refinements will be marginal and probably
inaudible. Each is $89.95 kit, $119.95 wired.

Model 3070 All-Silicon Solid-State 70-Watt Stereo

Amplifier: Distortionless, natural sound with unre-
stricted bass and perfect transient response (no inter-
stage or output transformers); complete input, filter
and control facilities; failure-proof rugged all-silicon
transistor circuitry.

Model 3200 Solid-State FM/MPX Automatic Stereo
Tuner: Driftless, noiseless performance; 2.4,V for 30db
quieting; RF, IF, MX are pre-wired and pre-tuned on
printed circuit boards — you wire only non-critical power
supply.

i

.‘

TNew Ways to make Electronics more Fun

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

You hear all the actjon-packed capitals of the
world with the NEW EICO 711 “Space Ranger'
4-Band Short Wave Communications Receiver —
plus ham operators, ship-to-shore, aircraft,
Coast Guard, and the full AM band. 550KC to
30MC in four bands. Selective, sensitive super-
het, modern printed circuit board construction.
Easy, -fast pinpoint tuning: illuminated slide-
rule diafs, logging scale; “S™" meter, electrical
bandspread tuning, variable BFO for CW and
$S8 reception, automatic noise Jimiter. 4
speaker. Headphone jack. Kit $48.95. Wired
$69.95.

More “*ham" for your doliar than ever — with
the one and only SSB/AM/CW 3-Band Trans-
ceiver Kit, new Model 753 — ‘‘the best ham
transceiver buy for 1966 — Radio TV Experi-
menter Magazine. 200 watts PEP on 80, 40 and
20 meters. Receiver offset tuning, built-in VOX,
tugh level dynamic ALC, silicon solid-state VFO.
Unequaled performance, features and appear-
ance. Sensationally priced at $189.95 kit,
$299.95 wired.

NEW EICO 888 Solid-State
Engine Analyzer

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

Keep your car or boat engine n
tip-top shape with this completely
portable, self-contained, self-
powered universal engine ana-
lyzer. Completely tests your total
ignition/electrical system. The
first time you use it — just to tune
for peak performance ~— it’ll have
paid for itseif. (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.

The EICO 888 comes compiete
with a comprehensive Tune-up
and Trouble-shooting Manual in-
cluding RPM and Dwell angle for
over 40 models of American and
Foreign cars. The Model 888 is
an outstanding value at $44.95
kit, $59.95 wired.

New EICOCRAFT? easy-
to-build sotid-state elec-
tronic TruKits:= great
for beginners and
sophisticates alike. As
professional as the
standard EICO line —
only the complexity is
. g reduced to make kit.
W building faster, easier,
! lower cost. Features:
pre-drilled copper-
plated etched printed
circuit boards; finest parts; step-by-step in-
structions; no technical etperience needed —
Just soldening iron and pliers. Choose from: Fire
Alarm; Intercom; Burglar Alarm; Light Flasher;
“Mystifier’”; Siren; Code Oscillator; Metronome;
Tremolo; Audio Power Amplifier; AC Power Sup-
ply. From $2.50 per kit.

There's more PUNCH in the new EICO “'Sentinel-
Pra' 23-channel Dual Conversion 5-watt C

Transceiver, New advanced Big-Reach ‘‘Range
Plus' circuitry lengthens “talk-power" reach,
Automatic noise limiter super-sensitizes for weak
signats. “Finger Tip" antenna loading and trans-
mizter tuning controls. 23 crystal-controlled
transmit and receive channels — all crystals
supplied. Rear-iliuminated S/RF meter. Tran-
sistorized 12VDC and 117VAC dual power supply.
Wired only, $168.95. Positive-Negative Ground/
Mobile Marine Modification kit (optional $5.95).

r——— —————
- | FREE 1967 CATALOG }
| EICO Electrenic Instrument Co,, Inc. RTVE-10 1
131-01 39th Ave., Flushing. N. Y. 11352
i ) |
¢ send me FREE catalog describing the full EICO line of l
| 200 best buys, and name of nearest dealer, I'm inter-
= @’ | ested in: {
b A | [ test equipment [} ham radio §
asd w | 1 stereo/hi-fi ] Citizens Band radio |
: a2 | (I automative electronics || *
B ) | Name.. — P
Model .460 Wideband Direct-Coupled I | =
5" Oscilloscope. DC-4.5mc for color | Address_ | Model 232 Peak-tc-Peak VIVM. A must
and B&W TV service and lab use. Push- . for color or B&W TV and industrial
pull DG vertical amp., bal. or unbal, | cCity | use. 7 non-skip ranges on all 4 func-
input. Automatic sync limiter and amp. { ) | tions. V{lth exciusive Uni-Probe.®
$99.95 kit, $139.50 wired. State_ SR _Zip J $29.95 kit, $49.95 wired.
e ——— e e e e — —
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Let I.C.S. equip
you for success

in radio-TV-
electronics—-

-,

with professional equiphlent!

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

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

International Correspondence Schools has just
developed a new I.C.S. Electronic Laboratory you
can construct in your own home. Includes series of
training kits, plus the new I1.C.S. VTVM —the pro-
fessional quality vacuum tube voltmeter shown
here. With it comes complete course instruction
combining all the fundamentals with practical
knowledge you can apply at once. And best of all,
you build your own professional test instrument!

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

A famous manufacturer of nationally known elec-
tronic testing equipment worked closely with
I.C.S. to develop the Electronic Laboratory and
the VTVM itself. Everything you get is geared to
increase your skill and knowledge step by step.

Until finally, you've completed a precision testing

unit you can use for practically any kind of experi-
mentation, design or servicing work.,

Here’s how 1. C.S. instruction works. You begin
with basic study lessons. Texts are clearly worded
and easy to follow. At the same time, you “act
out” what you learn with simple experiments.
Then, in 3 easy stages, you assemble your own
precision testing unit. Throughout, your instructor
gives you expert, professional help. You learn at
home, in spare time, as fast as ability permits.

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

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

Coupon brings 3 valuable FREE booklets.
MAIL IT TODAY!

INTERNATIONAL CORRESPONDENCE SCHOOLS I

[ ] Dept. 3175, Scranton, Penna. 18515 (In Hawaii: P.O. Box 418, Honolulu. In Canada: I.C.S. Canadian, Ltd. [ ]
I In other countries: 1.C.S. World, Ltd.) i
Please rush me your new 64-page bookiet “ElectroniCS” which answers the most often-asked questions about preparing for an electronics
] carger. Also send me “How to Succeed,” and a sample 1.C.S. lesson. | have indicated my field of interest below [ |
l 03 Electronic Fundamentals [J Hi-Fi/Stereo & Sound [ Electronic Principles for [J Industrial Electronics [J Industrial Electronics '
[} O Electronic Instrumentation ~ Systems Automation Engineering [J Telephony 1
J T Computer Fundamentals [ General Electronics 5 gemiconductor- D FCC Radiotelephone  [J Other (please specify)
l O Radio-TV Servicing O Electronics Technician Transistor Circuits Licenses '
l Name Age l
l Address I
' City State, Zip Code. I
' Occupation Employed by I
' Working Hours, AM.to______ P.M. Convenient payment plan Training Programs for Industry l
I O 1am a member of U.S, Armed Forces. Send me facts about special low rates. l

L-------------------------------------J

RADIO-TV EXPERIMENTER is published bimonthly at $4.00 per year, by Science & Mechanics Publishing Co., 505 Park Avenue,
New York, N.Y. 10022. Second class_postage paid at New York, N.Y., and at additional mailing office. Copyright 1966 by

Science and Mechanics Publishing Co.

JANUARY, 1967
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Radiiadll NOW THERE ARE 90 RADIO
SHACKS COAST TO COAST!

by Leonard Heicklen

EXPERIMENTER

RIZO|
PHOENIX — 3905 East Yhomn Rd.

CALIEO‘I NIA
= Kat:
B:KERS;IELDu—“IS&B t. .". I‘“
est Whittler B

ONG BEACH 3976 Atlantle A.: bl
LDS ANGEL

Downey — Slonlvood Shop.

Ladera Shop. Ctr. — 5305 C.llllllill Ave,

Dec., 1966/Jan., 1967
CONTENTS/INDEX
v Cover Highlights

est and
DAKLAND (lln Lundro) — Bay Falr Shop. Gtr.
MENTO — 800 Fulton Ave,
lﬂ El Camino Real
{La Mesa) — Grossmont smp Ctr.
A — Bristol Plaza Shop.

COLORADO

u:>

z9% 2
z!
°a

DENVER
8 South Santa Fe Dr.
Westland Shopping Center
CONNECTICUT
AMDEN — Hamden Mart. Shag. Ct
HANCHESTER = Manehsster Shop. Farkade
HEW HAVEN — 230 Crown St.
HEW LONDON — Row Usndon 8hop. Ctr.
SEEORDON 35 High Ridge Rd.
WEST HARTFORD — 39 So. Main 8t

GEORGIA
ATL

NTA
ﬁrllnhrllr Shopping Center
No. DeKalb Shopping Center

Feature /Facts
Theory/Tips
Construction

| o | e | Ham/CB/SWL
Audio/Hi-Fi
AM/FM/TV
Test Bench
Related Subjects

Emergency CB Tube Substitution....16

e

|
|

Rolled Ham...................o.t. 40

v¢ The Quest for Quasars............ 1| e °

ILLINOIS
CHICAGO — Evergresn Plaza at 85th 8t.

KANSAS
WICHITA — Parklane Shopping Center

MAINE
PORTLAND — Pine Tree Shop. Ctr.

v¢VHF All-Bantl Receiver........... 4% IR °

MARYLAND
LANGLEY PARK — Hampshire-Langley Ctr.
MASSACHUSETTS

BOSTON:
167 Washington St.
5!4 Washington 8t.

— South Shere Flul

[

INE — 730 !:ommmnmn Avl

RIDGE — Fresh Pond Shop.

GHAM — Sheppers’ Worla
Ccl\érll 8hop. Plaza

hep. Ctr.
WEST SFHING FIELD — Century Shop. Ctr.
RCESTER -— Lincoin Plaza

L

Triac Capacitance Switch............ 49 oo °

Shotgun Signal Generator........... 53 o e oo

People Only/Keep Out............. 56| o °

E
INNESOTA
MINNEAPOLIS — i121 Nicoltet Ave
8T, PAUL — 478 North 8nelling

MISSOURI
8T. LOUIS
1125 Plne 8t. (Walter Ashe DIv.)

Bouth Coun(‘ Shapping Center,
Northland 8hopplng Center

v¢Dynamic Diode Curve Tracer...... 58 o o °

Sir CB and the Dragon.............. 61| o . fShonfes B

NEW MEXICO
ALBUDUERQUE—GSII Lomn N. E.
NEW Y
BINGHAMYDN (Vlllll) —Vlllll Shop. Phn
BUFFALO (cllrunco) — Transitown 8hop.
NEW YORK — (128 Aye. of the Americas
SCHENECTADY (Rotterdam) — Shoporama Ctr.

SYRACUSE
3057 Erll B8ivd, East
Falrmsunt Fair Shnn Ctr

+¢007 Snoop Gadgets............... 66| o | @ ° ° °

veSuper Amp for Mini-Mikes........ 69 o|eleo|e

K10
CINCINNATI — I.’ﬂ Swlﬂon Ctr.

+¢CB Transceivers Buyers Guide.... 71| o | o °

OKLAHOM,
GKLAHORA CITY — Hly'-lr Shop. Ctr.
TULSA — 2730 Scuth Hurvlr

yrLab Check—Kaar CB Transceiver..78| o | o ° °

BC for CB..... s 80 eleoe °

PORTLAND — I9ZB N.E. 42nd Bt
PENNSYLVANIA
PHILADELPHIA
2327G Cottman Ave., Roosevelt Mall
1128 Walnut St.
PITTSBURGH — 309 So. HIlls Village
RHODE 1SLAND
PROVIDENCE — 355 Reservoir Ave
EAST PRDVIDENCE — Shoppers’ Town

Test Gearfor CB................. 83 o | @ ° °

TENNESSEE
MEMPHIS — Southland Madl

TEXAS
AmLENE—zolo North Flrst St
ARLINGTON — Colllns at Park Row
.-uan T smror Shogning Genter
EROWNSVILLE — 847 8. E. Ellzabeth 8t,
DALLAS :

Madallion Conter.

125 Wynnewood Vlllage

Plymouth Park Shop. Ctr,
FORT WORTH

518 So, Lulvmlly br,

900 East flarry St

3524 Dentsn Highway {

2615 West 7th St

QUSTON;

7900 Katy Rd.

8458 Bulf Frooway

322 Northline Mal

Bcllulro — 4759 Bluunnol
MIOLANO — South “9'" Mela Drive
8AN ANY

#Checking CB Modulation.......... 89 |e|ele .

Propagation Forecast............... 93 o | o .

Cube Tester............ovnvnen.... 94 o| e o

yrLab Check—Knight 6-Meter Rig..100| o | o ° ®

Ctr,
a o
SHERMAN — 1620 Hlnhlw 75 North
WACO — (018 Alllﬂn A

¢ Lab Check- EICO Engine Analyzer 102| o | o o e

WHITE'S RADIO LOG, Vol. 46, No. 3—Page 108

DEPARTMENTS e Bookmark 10 e CB Column 17 e New Products 2¢
e Ask Me Another 25 e Literature Library 106

BALT LAKE CIYV = Cuﬂnm’ood Mall
VIR A
LINGTON — Pul\lnl(on Shep.
VIHE!NIA BEACH — Pembroke Mlll Shop. Ltr.
e WASHINGTON
2018 Third Ave

837 N. E. 110th 8t.
Burien Plaze

RaAp10-TV EXPERIMENTER
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UNUSUAL BARGAINS - AT

90 RADIO SHACK STORES!

PILOTS! GI's! VHF FANS! | ‘REALISTIC’ SWITCHABLE
it sieraft/AM | STEREO/MONO HEADSET

) : ® For Audio, C8B,
1_: S p: ] RAD'O Longuage Labs! 95
: : = ® [#'s Ours Alone!
RS | Footheright 114 o underchi
8Q dynamic. Stereo-mono switch. 33.19%

95
2‘ WE'RE FAMOUS FOR
STOP WATCHES!

" tunes VHF 108-135
famous 'Jetstream" tunes 12,626 o Swiss Accuracy! 99
SA‘E. AM 535-1605 KC. 10 transistors. # o 77 Sparts Modell

__il,

1

NEW SUPERHET-6 | uter /10 sec fo 30 socs
WALKIE TALKIE Zeoro reset, 63-636 -
. Receive-Transmit 1 Mile or More! FE-103 4" ACOUSTIC i
2 FOR 2 95 | suSPENSION SPEAKERF

CARUTER) This Is The Best 795

Chromed die-cast case! The Little One Yet!
Realistic TRC-1A is a rugged
2.way CB radio with Ch. 11 30-17,000 cps, 8 ohms, FREE
crystals, batteries, earphone. system plans. 40-1197.

[Check Coupon Below for Your

FREE 1967
RADIO SHACK
CATALOGS!

One full year of catalogs and bargain
bulletins! Special purchases, closeouts and g
audio, CB, electronic parts exclusives! e, = F

5 “DUKES OF
DIXIELAND’’ STEREO
Send to: Radio Shack Corporation

LP SPECIAL! l 730 Commonwealth Ave., Boston, Mass. (Eastern Customers)
ALL $ 95 I 1515 S.o. Universi?.y Dr., Ft. Worth, Tex. (Western Customers)
5 8 I [} Aircraft Radio [[] 5 LP Records [[] Stop watch
I
I
I
I

R/TV-1266

FOR [] walkie Talkie [[] Headphones [[] Speaker
[[J Send me FREE 1967 Radio Shack Catalogs
We bought 5 different ""Dukes"

stereo records by Audio Fidel- (Add $1 to merchandise order to cover postage and handling.)

ity and packaged them as a
set. Compare at $!5 to $20!
Minstrel Time; On Campus;
Mardi Gras; Circus Time; Up

The Mississippi. 16-25,000 cps . .
demo quality stereo! 50-5893. I City.... ) ) o State........ Zip .

e e e e -

e e
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The famous @

Model 1101 TUBE TESTER

NOW in a wire-
it-yourself

Model 1101K...Kit

onty $39%

Model 1101
*viired ¥69%

lllustrated step-hy-step instructions make
the Model 1101 extremely easy to build

Nothing has been spared, engineering-wise or
production-wise in making the Model 1101 your
best tube tester buy. Tests more tubes for dy-:
namic cathode emission, shorts, grid leakage and
gas than many testers costing hundreds of dol-
lars. Tests new Decals, Magnavols, 7-pin Nuvis-
tors, Novars, Compactrons, 10-pin types, battery
type, auto radio hybrid tubes, foreign and hi-fi
tubes and industrial types. Employs brilliant 2-
point test principle —greatest safeguard against
obsolescence. Modern airplane luggage design
case...weighs only 4 Ibs,

o Also tests all popular picture tubes

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

Z@ ELECTRONICS CORP

Road, Mineola, MY, 11
Export: Morkan Exporting, 458 Broadway, N.Y.C. 10013

o

T

DECEMBER 1966,
JANUARY 1967

e
£y X3
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.. '4
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»
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e SHOPPING MART 7.5

A selection of products available by mail for readers of Radio-TV Experimenter
All merchandise sold on a money-back guarantee. Order Direct by Stock No. Send check or M.O.

GIFTS!

|

3” ASTRONOMICAL TELESCOPE

See stars, moon, phases of Venus, planets
close up. 60 to 180 power—famous Mt.
Palomar reflecting type. Aluminized & over-
coated 3° diameter f/10 primary mirror,
ventilated cell. Equipped with 60X eyepiece

and mounted 3X finder scope, hardwood
tripod. FREE: "STAR CHART”, 272-page
"HANDBOOK OF HEAVENS"; "HOW TO

USE YOUR TELESCOPE" book. $29.95 Ppd.
Order Stock No, 85,050HP. Edmund Scien-
tific Co., Barrington, N.J. 08007,

ASTRONOMICAL TELESCOPE KITS

Grind your own mirror for powerful tele-
scope. Kit contains fine annealed pyrex
mirror blank, tool, abrasives, diagonal mirror,
and eyepiece lenses, You build instruments
valved from $75.00 up.

Stock# Diam. Thickness Price
70,003HP 4%” Ya” $8.00 Ppd.
70,004HP &7 17 12,95 Ppd,
70,005HP 8" 1%” 21.00 Ppd.
70,006HP 10" 13%47 34.25 f.0.b.
70,007HP 124" 2%”  65.85 f.o.b.

Edmund Scientific Co., Barrington, N.J. 08007,

SPACE-AGE NICKEL CADMIUM BATTERIES
Guaranteed rechargeable for 5 years. Use
in flashlights, portable radios, toy or flash
guns. Obsolete all others! Low-cost kit in-

cludes compact, highly efficient charger
and 2 "D” size Ni-Cd batteries. Power
output remoins constant. 1 or "D" or

"C" size batteries charge in 16 hrs, $9.95
Ppd. Order Stock No. 40,591HP, Charger
only. $5.98. Stock No. 60,592HP. Two ''D"
<ells only. $5.98 No. 60,593HP. Edmund
Scientific Co., Barrington, New Jersey 08007.

JANUARY, 1967

“FISH” WITH A MAGNET
Go treasure hunting on the bottom! Fas-
cinating fun & sometimes profitable! Tie a
line to our 5-1b. Magnet—drop it overboard
in bay, river, lake or ocean. Troll it along
bottom—your "treasure’ haul can be out-
board motors, anchors, other metal valu-

obles. 5-Ib. Magnet is war surplus—Alnico
V Type—Gov't cost $50. Lifts over 150 lbs.
cn land—much greater weights under wa-
ter. $12.50 Ppd. Order Stock #70,571HP.
Edmund Scientific,

N.J. 08007.

Barrington,

COLLIMATOR—PARALLEL LIGHT SOURCE

Terrific bargain! Surplus gun sight orig. cost
Gov't. about $100. Was essentially a source
of infinite light. Many uses for experimentors,
research labs. Metal ring and dot reticle

£/2.5, 2" achromatic lens, bulb 33%"x2%"
reflector glass plate. Bulb operates on 14V,
can be converted to 110V—or inexpensive
transformer available. 6% "x5"x2%". $9.95
Ppd. Order #70,774HP. 110V transformer,
$3.75 Ppd. #60,521HP. Edmund Scientific
Company, Barrington, New Jersey 08007.

GIANT SURPLUS BALLOONS
"Balls of fun" for kids, traffic stoppers for

stores, terrific for amateur meteorologists.
Create a neighborhood sensation. Great
backyard fun. Exciting beach attraction.

Amateur meteorologists use to measure ¢loud
heights, wind speed, and temp. Made of
heavy black rubber, Inflate with vacuum
cleaner or auto air hose, or locally avail-
able helium for high rise. 8’ diam. $2.00
Ppd. Order Stock No. 60,568HP. Edmund
Scientific Co., Barrington, N.J, 08007.

_www.americanradiohistorv.com

PR\ L
L. 4
NEW BINOCULAR-TO-CAMERA HOLDER

Fits any camera for exciting telephoto pic-
tures. 35-mm camera with 7x50 binocular
brings distant abjects 7 times nearer. Ideal

for long-range photos of wild life, ships,
people, planes, etc, Attaches easily. Use
any binocular or manocular—and camera—
still or movie, calor or black & white. Gray
crinkle and bright chrome finish. 10 long.
Full directions. $11.50 ppd. Order stock
No. 70,223HP. Edmund Scientific Co.

Barrington, N.J. 08007.

: —
NEW MODEL DIGITAL COMPUTER
Solve problems, tell fortunes, play games
with miniature version of giant electronic
brains!  Adds, subtrocts, multiplies, shifts,
complements, carries, memorizes. Colored
plastic parts easily assembled. 127x3%"
x4%". Incl. step-by-step assembly dia-
grams, 32-p. instruction book covering op-
eration, computer language (binary system)
programming, problems & 15 experiments.
$5.98 Ppd. Order stock #70,683HP. Ed-
mind Scientific Co., Barrington, N.J, 08007.

% /\\X?ﬁ?x?‘:\
3 A,_ KOS
. BNILR

I e

i S
ENTIOR
PLIE

GIANT FREE CATALOG

Completely new 1967 Catalog. 148 pages
packed with nearly 4,000 unusual bargains.
Exciting new categories. Many new items.
100's of charts, illustrations. Many hard-
to-get war surplus bargains. Enormous selec-
tion of telescopes, microscopes, binoculars,
magnets, magnifiers, prisms, phota c¢om-
ponents, ete. For hobbyists, experimenters,
workshops, factories. Shop by mail. No.
salesman will call. Write for Catalog "HP"
to Edmund Scientific Co., Barrington, N.J.

9
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BOOKMARK

BY BOOKWORM

[J ] Hot Off the Press. The newest member of
the growing family of RCA technical manuals is
RCA Linear Integrated Circuit Fundamentals.
This new manual, the first of its kind in the in-
dustry, is intended primarily for equipment and
system designers, but will be of interest to every-
one concerned with the dynamic and important
new field of integrated circuits. Here is the
chance hobbyists have waited for—now those
IC projects will be coming fast and fantastic.
The manual has been prepared to provide an
understanding of the basic principles involved
in the design and application of linear integrated
circuits. It may be used as a guide in determin-
ing optimum design specifications with regard to
integrated-circuit capabilities and system re-
quirements. Schematic diagrams, operating
characteristics, and performance data are in-
cluded for a broad family of multiple-function

Copies of RCA Linear Integrated Circuit
Fundamentals, 1C-40 may be obtained from
RCA Distributors, or by sending $2.00 to
Commercial Engineering, RCA Electronic Com-
ponents and Devices, Harrison, N. J. 07029.

Ars i
>

Soft cover
240 pages
$2.00

(] O] Basic Electronics. All the essentials of elec-
tricity, electronics, and electronic components
are included in the comprehensive reference and

“self-study guidebook Basic Electronics by Ber-

nard Grob, an RCA Institute Instructor. Writ-
ten for the reader with no previous experience
in electricity and electronics, and a knowledge
of only elementary high school mathematics,
this book presents the fundamentals needed for
the study of all electronic circuits—including

radio, television, industrial electronics, and
computers. (Continued on page 12)

RCA silicon integrated circuits that are useful
in a variety of linear applications.

'-_F"i Hs*r_"cﬂh_i'cﬁ 'i-g_i’
OF EXPERTS FOR:

Ham

Short Wave Llstgnjn&'

P

¥ > : Citizens Band
PERSONAL TV LISTENER TELEX 1200 . AirErary COMMUNICATIONS
Enjoy Television in private without o Superior sensitivity and re- o o : MICROPHONE
disturbing others. Full nch sound sponse ¢ Extrarugged and tamper Hi-Fi Staren « Transistorized, noise-cancel-

through comfortable indwidual ear
phones. Others dom'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.

proof  Fieid serviceable o Ren-
forced cord design with quick dis-
connect o Available with or
without microphone boom e Dy-
namic microphone and speakers

ling, dynamic e Voice response
characteristics proved superiot
by test « Standard equipment
on most new American aircraft
+ ldeal for all communications

* o Carbon noise-cancelling type
I)\g!«;:ufmal i 5:2’ also available. Both types FAA

-4 approved (TSO C58)

Mobile Communications
Educitional Systems

» e
N

More Than 100 Telex Headsets, Microphones,

Pillow Speakers and Private Listening Devices TELEX A cousr’c PRODUC TS

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

10 Rap10-TV EXPERIMENTER
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INS e
D£ ” R y r Ecn NOT ONLY oy HOME LABORATORY EQUIPMENT
YOU

BUT HELPSX?%X g(E);T IN  —YOURS TO KEEPI
s’y E o o

?’HE BIG-MONEY FIELD OF

ELECTRO

PREPARE AT HOME

Whether you want to prepare for a good-paying new
job or for advancement in Electronics with your present employer,
DeVry Tech offers specialized educational programs designed to
meet your needs. You set up your own HOME LABORATORY
and work over 300 construction and test procedures to develop
on:the-job type skills. You build a quality Transistorized Meter,
a 5-inch Oscilloscope and a special Design Console. DeVry also
includes modern “programmed” texts, instructive motion pic-
tures, Consuitation Service. Effective? Yes!

RESIDENT SCHOOL

If you prefer you may get all of your training in DeVry's
U.S. or Canadian resident schools under the close guidance
of friendly, experienced instructors. You work with a wide variety
of commercial equipment similar to that actually used in in-
dustry as you prepare in our laboratories for a technician’s job
in Communications, Microwaves, Radio-Television, Automation,
Radar, Computers, or other branch of Electronics. DeVry even
provides part-time job placement service to those who wish to
earn extra money while attending day or evening classes.

PLACEMENT SERVICE

Meet W. E. Bartz, who has helped thousands of DeVry
men toward exciting, profitable careers in Electronics, When YOU
complete your program, he will help you too. As Placement
Manager in touch with business and industry across the nation,
Bartz knows the employer demand for DeVry-trained men. He
?as cooperated in placing our graduates with thousands of

irms!
Men 18-45, start.preparing NOW for this vast opportunity field.
Soon you should be ready for DeVry’s valuable employment help!

DeVRY TECHNICAL INSTITUTE

4141 Belmont Avenue, Chicago, Ill,, 60641 Dept. RTE-18W

Please give me your two free booklets, “Pocket Guide to Reat
Earnings.” and “Electronics in Space Travel™; also inclade details
on how ta prepare for a career in Electronics, | am interested in
the following opportunity fields (check one or more):

No Advanced

- Education or Free
- Previous Technical

O Space & Missile Electranics O Communications

B ¥ O Televizlon and Radio O Computers

- Experience Needed Sends rollpoig oI Q Brosdeasting
to Get Started E 0 Radar O industrial Electronics
Your ambition and desire to suc- for these two Iﬁ—ﬁ. {J Automation Electronics O Electronic Contro}
ceed are more important! DeVry factual book- Eannings J Name. Age__ —
guides you every step of the way d @
toward success. lets NOW! W7 | Address_ e —_Apt.

DEVRY TECHNICAL INSTITUTE cv s e

O Check here if you are under 16 years of age.
3141 Belmont Avenue . Chicago, Hlinois 60641 103  HOME STUDY AND RESIDENT SCHOOL TRAINING

9
Accredited Member of National Home Study Council AVAILABLE IN CANADA

JanNuary, 1967 1
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The book is divided into 25 chapters that pre-
sent the material in a logical, step-by-step man-
ner, assuring the reader a thorough grasp of
each subject. Early chapters discuss electrons
and electricity. The book then progresses to DC
circuits, magnetism, AC circuits, vacuum tubes,
and transistors. Elementary principles are ex-
plained first; useful applications follow.

Revised, updated, and expanded, the Second
Edition of this outstanding book contains many
new features that have not appeared in the pre-
vious edition—including two new chapters:
Network Theorems and Complex Numbers.

This Second Edition discusses the general
nature of current as a movement of charges
(whether they are electrons, hole charges, or
ions) instead of concentrating just on electron
flow. Sample problems are now highlighted as
illustrations for the material that follows, with
the use of screening for the problem and solu-
tion, and bold-face type for the answer. This
edition also features a greater use of graphs and
includes sample problems requiring the reader
to make his own graphs.

Here is clear, comprehensive, and up-to-date
coverage of the fundamentals needed for the
study of all electronic circuits. This book pro-
vides valuable orientation to the various appli-

cations of electronics throughout industry—and
enables the reader with a limited knowledge of
mathematics to prepare himself for the wide
variety of opportunities in this expanding field.
To get your copy drop in at your local book-
store or write to McGraw-Hill Book Company,
330 West 42nd Street, New York, New York
10036.

Hard cover
588 pages
$10.50

[J [0 MPX Explained. The increased popularity
of FM broadcasting has caused interested tech-
nicians, audiophiles, and laymen to ask many
basic questions, such as: How are stereo broad-
casts different? What type of equipment is
needed for stereo? What is multiplexing? How
does it work? What new servicing problems will
be encountered? The answers to these and
many other questions are given in this book.
(Continued on page 14)

SCOTT

Scott’'s new one-afternoon tuner kit
delivers amazing FET Performance

Now you can get factory-wired per-
formance from a kit that takes only one
afternoon to build! Scott’s new LT-112B
is the only kit with Field Effect Transistor
circuitry*, enabling you to enjoy more
stations more clearly. Interstation Muting
Control effects complete quiet between
FM stations . . . oscilloscope output al-
lows laboratory-precise correction for
multipath distortion.

“Seott’s LT-112 . . . is one of the finest
FM stereo tuners we have tested and it is
easily the best kit-built tuner we have
checked . . . Because of its simple con-
struction and trouble-free nature, it is a
logical choice for anyone who wants the
finest in FM reception at a most remark-
able price.”” HiFi/Stereo Review.

LT-1128B specifications: Usable sensitivity, 1.8 uV; Cross
modulation, 90 dB; Stereo separation, 40 dB; Capture
ratio, 2.5 dB; Price, $18995 *Patents pending

) Write to: H, H. Scatt, Inc., Dep?, No. 565-12 111
37 3 Powdermill Road, Maynard, Mass. Export: Scott
International, Maynard, Massachustts.

For your free copy of Scott's 16-page full-color il-
lustrated Guide to Custom Stereo, (circle Reader
Service Number

Scott . . . where innovation is a tradition
Prices slightly higher west of Rockies. Subject to change without notice. We reserve the right to make changes and improvements without notice.

12 Rap1o-TV EXPERIMENTER
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Reg. U.S.
Pat. Off.

BUILD 20 RADIO

CIRCUITS AT HOME ol
with the New Improved $2
PROGRESSIVE RADIO “EDU-KIT®

A Practical Home Radio Course

Now Includes
% 12 RECEIVERS

% No Knowledge of Radio Necessary

* 3 TRANSMITTERS % No Additional Parts or Tools Needed
X SIGNAL TRACMERATOR 4 EXGELLENT BACKGROUND FOR TV === |
% AMPLIFIER b @ SCHOOL INGUIRIES INVITED Training Electronics Technicians Since 1946

%* SIGNAL INJECTOR

X EomAL INJecToR * Soid fn 79 Counries FREE EXTRAS |

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

® SOLDERING IRON

Jhe wEdu-Kit'' offers you an outstanding PRACTICAL HOME RADIO COU ® ELECTRONICS TESTER
rock-bottomn price. Our Kit is designed to train Radio & Electronics Technicign:.sslala(‘n: o PLIERS-CUTTERS
e most modern methods of home training. You will lo theory, ¢ VALUABLE DISCOUNT CARD
S IS A COMPLEVYE RADIO COURSE IN EVERY * CERTIFICATE OF MERIT
s TESTER INSTRUCTION MANUAL
s HIGH FIDELITY GUIDE , QUIZZES
* TELEVISION BOOK , RADIO
TROUSLE-SHQOTING BOO
1 A ¢ MEMEERSHIP IN RADIO-TV CLUR:
trouble-shooting., i CONSULTATION SERVICE . FCC
fressive Dynamic Radio & AMATEUR LICENSE TRAININQ
ng_instructional material. e PRINTED CIRCUITRY
You will receive training for the Novice, Technician and General Classes of F.C.C. Radio = ——

Amateur Licenses. You will build Rece er, Transmitter, Square Wave Generator, Code
O.ﬂHamr' Signal TrTcer and 3igna| ln'jectorlcircuits, :"dF learn hzl)w to operate them. You
wi receive an excellent bac ground for television, i-Fi _and Electronics. l I
Absolutely no previous knowledge of radio ol ie is required. The "Edu SERVICING LESSONS

the product of many years of teachi . The *Edu-Kit" = -

provide you with a basic education i Gs and Radia, worth many times the low You will learn troubie-shooting and
Price wou pay. The Sign re than the price of the servicing in a progressive manner. You
will practice repairs on the sets that
you construct, You will learn symptoms
and causes of trouble in home, portable

nd car radios. You learn how to
You do not need the slightest background ages and backgrounds have successfully a i

In radio or science. Whether you are jnter- used the ‘‘Edu-Kit*’ in more than 79 co {‘,:‘;‘q,‘,'e"’s{":!ﬁs?;.‘}’e‘giws §,’,‘:‘;' ,,‘,’g"ff';;a,:,’}g
ested in Radio & Electronics because you tries of the world. The *‘Edu- ' has Radio & Electronics Tester. While you
l‘,v.an_t an inte(e:‘ll & ao'b{, a wellwﬂ?y'g: carefully designed, s 5 0 are ‘learning in this practical way, you
usiness or a job wi uture, you i e

the *‘Ed " rth-whils investment, will be able to do many a repair job for

-Kit WO
i your liriends and neighbors, and charge
Many thousands of individuals "of ali fees which will far exceed the price of
the ‘*Edu-Kit.’” Our Consuyitation Service

PROGRESSIVE TEACHING METHQD Tems You Moy navin any technical prob-
it

e Radig di LI l; :rae tu‘rtll:nu’l (mem'u;alno‘nal Iramo i n the world,

[ Y accented as the standard in the fieid of electronics training, The o Eda.
es the modern educational principle of *'Learn by Doing Therefore you construct, Fﬂ QM QUR MA"._ BAG

learn schematics, study theory, practice trouble shooting—aii in a closely Integrated Pro«
gram designed to provide an easily-learned, thorough and interesting background in radio. ar Pl,, Water-
Ou begin by examining th I f the “Edu-KIt."’ You then learn the writes: ‘| have repaired
tunction, theory and wiring of these parts. Then you build a simple radio. With this first iends, and made
set you w i i uldr broadcast stations, Edu-Ki atd tor itselt. |
and ‘trouble-sh . Id a more advanced radi was réady to spend $240 for a Course,
Iuln | found your ad and sent ftor your

t.**

and techniques. ) in a progressive manner, and at you rate,
find yourself constructing more advanced multi-tube radio circuits, and doing work llke a

professional Radio Technician. N R N Valerio, P. 0. Box 21, Magna,
?ncluded in the "“Edu-Kit'’ course are Receiver Transmitter, Code Oscillator, Signal ucashe:"“'l‘ile Egu_m,, are xonde,m,_age"_.
Tracer, Square Wave Generator and Signal tnjecto rcuits. These are not unprofessional 1 am sending you the questions and also
‘‘breadboard’’ experiments, but genu rad constructed by means of professional the answers for them. | have been in
wiring and soldering on metal chas: Radio for the last seven years, but like
as_‘‘Printed Circuitry.”” These circ: n to work with Radio Kits. and like to
build Radio Testing Equipment. | en-

joyed every miinute | orked with the

different Kits: the Siznal Tracer works

ou wi ons necessary to build twenty different radto and fine. Also lke to let you know that i

electronics e. Our Kits contain tubes, tube sockets, vari- Radio-TV Club.’
Paper dielectric condensers, re: stors, tie strips, Robert L. Shuff, 1534 Monroe Ave.
Instruction Manuals, hook-up wire, solder, Huntington, W. va.: “Thought | woulid
ers, colls, volume controls and switches, etec. N ou a few lines to say that | re-

In addition, you receive Printed Circuit Materials, including Printed Circuit chassis,
special tube sockets, hardware and mstructlonul. Youd also receive a useful set of tools, a that such a bargain can be had at such

professional electr oldering iron, and a self- Electronics ce. | have already started re-
| Tester. The ‘‘Edu-Kit’’ also includes Code | i [ pa radios and phonographs. My
in addition to F.C.C. Radi X . i i sons for friends were really surprise :o see me

injector, a Hign et into the swing of it so quickly. The

n Radio-TV Club, Free Consuita- rouble-shooting Tester that comes with
You receive all parts, toors the is really swell, and finds the
trouble. if there is any to be found.*®

r T T T " UuNconbDITioNAL MONEY-BACK GUARANTEE ™ ———"]
|__PRINTED CIRCUITRY | S ]

At no increase in price, the ‘‘Edu-Kit” ORDER FROM AD—RECEIVE' FREE BONUS
now includes Printed Circuitry. You build RADIO & TV PARTS JACKPOT WORTH $15
a Printed Circuit Signal Injector, a unigue O Send “Edu-Kit” postpaid. 1 enclose full payment of $26.95.

servicing instrument that can detect many D) Send “Edu-Kit” €.0.D. 1 will pay $26.95 plus postage,
OO Rush me FREE descriptive literature concerning *‘Edu- Kit.”

Radio and TV troubles. This revolutionary

few tochnique of radio construction is now

becoming popular in commercial radio and
sets,

A Printed Circuit is a special insulated

chassis on which has been deposited a con-

1

I

I

| Name

I
ducting material which takes the place of |

I

|

I

!

Address ...

wiring. The various parts are merely plugged
in and soldered to terminais,

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

R

PROGRESSIVE *“‘EDU-KITS" INC.
1186 Broadway, Dept. 539NN, Hewlett, N. Y. 11557
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Soft cover
176 pages
$3.25

FM Multiplexing for Stereo is a complete
guide to compatible, multiplex f-m stereo. It
covers the principles of FM stereo multiplex-
ing, the theory and operation of various re-
ceiver circuits, and details of aligning and serv-
icing these circuits. Discussions of the compos-
ite stereo signal, converting to FM stereo, multi-
plex circuits, and decoders are given. This new
edition has been revised to include the latest
developments in multiplex circuits, receivers,
and tuners. It is the opinion of the reviewer that
this soft-cover text is vastly superior to any
other of its type or cost. Author Leonard Feld-
man should be commended for his efforts. Pub-
lished by Howard W. Sams & Co,, Inc., 4300
West 62nd Street, Indianapolis, Indiana 46206.

“]i‘ring end‘n [] O Catalog Time. Don’t look now, but your

'66 catalogs are as much use to you as last

4 . | year’s calendar. So get with it! Pick up the
fOl‘ pro qu allt‘? latest catalog, flyer and literature from your
: i, w favorite mail order house. Too lazy? Then fill
out the coupon on page 107 and circle the

l»lome recor(lings numbers for the literature you want. We do th;

rest.

Sonotone full fidelity microphones
For home recorded tapes of professional I"::’EB]
quality, plug a full fidelity Sonotone micro- TVR EP

phone into your tape recorder.

Sonotone microphones capture all the
richness and vibrancy of “living” sound . . .
take full advantage of your tape recorder’s
output capabilities.

Ask for Sonotone’s fine dynamic, as well
as ceramic microphones at your hi-fi dealer.
Or write to

@
ELECTRONIC APPLICATRONS DIVISION

SONOTONE
audlio products |/

SONDTONG CARPORATION, ELMIFOED, NT. 10823

o
ELECTRONIC APPLICATIONS DI¥ISION
EXPORT: SINGER PROLS. €O, INC, N. Y. C., 7mm
CABLE: EXREGNIS; N. 1. 0

14 Rap10-TV EXPERIMENTER
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you should have
AN INTERNATIONAL

12k
FREQUENCY METER

Four Instruments In One

The C-12B is more than a frequency
standard — it measures power output,
measures AM modulation, and is a
signal generator . . . all self contained
in one convenient unit.

check these features!

» Frequency Measurement — Range 26.965 mc
to 27.255 mc. Frequency stability = .0025%
32°F to 125°F; = .0015% 50°F to 100°F.

a Power Measurement — 0 to 5 watts, accuracy
=+ Y& watt.

s Counter Circuit — Frequency range 0 to 3 kc.
Residual error 100 CPS @ zero beat.

» AM Modulation Measurement — Range 0 to

100%. Accuracy 3% @ 400 CPS @ 80%
modulation.

s Signal Generator — Frequency range 26.965
mc to 27.255 mc. Low output 1 microvolt through
special pick-off box furnished with meter. High
output 100 microvoits through output jack.

JANUARY, 1967
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= Panel Controls — Channel selector, 24 posi-
tions « “Hi-Lo" frequency adjust » RF level con-
trol - Modulation set - Power + Meter calibration
adjust - Function selector, 7 positions « Modula-
tion - RF - Deviation « Calibration + Battery Test
“A" - Battery Test “B" - Battery Test “C"'.

= Battery Power Required — 1% vdc @ 60 ma,
67%2 vdc @ 5 ma, 9 vdc.

The C-12B is capable of holding 24 crystals
and comes with 23 crystals installed. Every-
thing you need including connecting cable,
PK box, dummy load, and batteries.

Cat. No. 620-101... ... ... ... ... .. . .. $300.00

Manutacturers of precision electronic products
for home, industry and aerospace needs.

e e

WRITE FOR COMPLETE CATALOG

CRYSTAL MFG. CO., INC.

18 NO. LEE - OKLA. CITY. OKLA. 73102

15
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o > Send Tor ﬁ& ‘booklet on-. -
' SENGINEERING TECHNOLOGY
L AND ENG!NEER'NGW; .

i.-Learn how you can prepare for a dynarhic
. career as an electrical or mechanical engi-
!, "neering technician or engineer in such’
L exciting, growing fields as avionics, mis- -
¢ Xsila-s, reliability - control, fluid ‘mechanics, |
; data processing, metallurgy, microelectron- . |

ics. and advanced aerospace research..” -
. MSOE offers residence study programé
i teading fo these degrees inf engineering

technology and engineering: L ¢4

e B ABanevns o

|12 years — Associate in Applied Science
E?}.;;l years — Bachelor of Sclence .
! s Also get facts sbout scholarshipé and fi-
L nancial aids, job placement and other g
* ‘stydent services, plus photographs of
+MSOE tachnical laboratories and a8
g student activities. Courses ap- g8
¥ proved for veteranstraining. 4
For your'copy, just mail &
» the  ¢olipson — i
no obfigation. .~
w % e -
e

ot

MSOE

Milwaukee, Wisconsin 53201

-------------------------------
Milwaukee School of Engineering
Dept. RTX-1266,1025 N. Milwaukee Street
Milwaukee, Wisconsin 53201

Please send the “Your Career’ booklet.
I'm interested in

P S

[ Electrical fields ° {1 Mechanical fields
Name Age
Address
[ o1 V2P State.....c.cersen 4| L JR—

ms-284
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‘EMERGENCY CB TUBE
SUBSTITUTIONS

Original Replace with

6AK5 6BA6, 6BC5, 6BH6, 6BJ6, 6CB6,
6CES5, 6CF6, 5590, 5591, 5595

6AL5 5726, 6097, 6663, 7631

6AQ5 EL90, 6BMS5, 6005, 6095, 6669

6AU6 EF94, 6AK5,* 6BA6, 6BD6, 6CB6,*
6DK®6,* 5749, 6136, 7543

6AV6 EBC91, 6AQ6, 6AT6, 6BK6, 6066

6BA6 EF93, 6AU6, 6BC5 6BD6, 6CB6.
5749, 6136, 6660

6BC8 EF93, 6BK7, 6BS8, 6BQ7, 6BZ7,
6BZ8, 6HK8

6BE6 EK90, 6BY6, 6CS6, 1217, 5750, 5915,
6660, 7036, 7502

6BH6 [E9OF, 6AW6, 6CB6, 6CF6, 6DCS,
6265, 6661

6BJ6 6AS6, 6BA6, 6BCS5,* 6BH6, 6662,
7694

6BJ8 6BN8*

6BN8 6BJ8*

6BQ5 EL84, 7189, 7320

6BS8 6BC8, 6BQ7, 6BX8, 6BZ7, 6BZ8,
6HK8

6B26 6BA6,* 6CB6, 6DC6, 6DE6, 6DKG,
6HQB, 6JH6

6BZ8 6BC8, 6BK7, 6BQ7, 6BS8, 6BZ7,
6HK8

6CB6 [EF190, 6AG5, 6AK5, 6AW6, 5591
5654, 6676, 7732

6CM8 6CR8,* 6CS8*

6CW4 6DS4, 7895

6DC6 6AWS6, 6BH6, 6BZ6, 6CB6, 6CF6,
6DE6, 6DK6

6DS4 6CW4, 7895

6EA8 6GHS6, 6GJ8, 6UBA

6ES8 ECC189, 6DJ8, 6FW8, 6KN8

6GH8 6AX8, 6EA8, 6GJ8, 6USA

6T8 6AKS, 6R8

6USA ECF82, 6AX8, 6BL8, 6EAS, 6GHS,
6GJ8, 1252, 6678, 7731

6X4 EZ90, 6A V4, 6BX4, 6063, 6202

12AL5 HAA9

12AQ5 12BM5 i

12AT7 ECC81, 12AU7, 12AV7, 12AX7,
12AY7, 12AZ7, 12DF7, 6060, 6201

12AU7 ECC82, ECC186, ECC802, 12AT7,
12AV7, 12AY7, 5814, 5963, 6067

12AX7 ECC83, 12AT7, 12AV7, 12AY7,
12BH7, 12DF7, 5721, 6057

12AZ7 12AT7, 12AV7, 12BH7, 12DT8

12BA6 12AU6, 12BD6

12BE6 HK90, 12CS6

*These tubes should be used only as a

last resort as they will not perform nearly

as well as the original. Other substitutions

should give approximately the same re-

sults as the original, in some cases an

improvement may be noted.

Note: The Editor presumes that these sub-
stitutions should work as predicted, as the
information was compiled from statistics
supplied from tube manufacturers. We do
not guarantee the degree of results to be
obtained. Remember, slight electrical
and mechanical differences exist between
the “original” tubes and their suggested
substitutes.

Rap1o-TV EXPERIMENTER
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CB
RIGS &
RIGMAROLE

OO speakin’ Beacon. Ever wished you lived
in a lighthouse? Well you can with a Speakin’
Beacon extending upwards from your roof. Just
the thing for warning off low flying aircraft or
high flying butterflies, the Speakin’ Beacon an-
tenna actually lights up whenever you press
your mike button! Basically, it’s a coaxial-type
high performance antenna made from heavy-
gauge polished aluminum which will ignore
winds up to 80 mph—the lighthouse feature is
sort of a bonus.

The light is produced from a neon tube which
is located at the tippy top, enclosed in some-
thing called a “Stati-Light” ball which dissipates
static  electricity and helps eliminate noise.
When the light glows it’s a sure fire way to
check on the output of your CB rig—if the
light doesn’t go on when you flip on the rig
(or if it flashes or is dim) then it’s time to
have your rig checked over by the local CB
mechanic. Also, the light is handy when direct-
ing mobile stations to your base at night. For
more details on the Speakin’ Beacon send a
card or letter to The Antenna Specialists Com-
pany, 12435 Euclid Ave., Cleveland, Ohio.

[0 O piplomatic Courier. In a fancy press re-
lease which looks as if it came from an
embussy, we learn about the new “Courier

e.c.i. Diplomatic Courier

JaNuary, 1967

, 100

LONG NOSE AND
DIAGONAL PLIERS

CHAIN NOSE ELECTRICIAN'S

S ——

NEEDLE NOSE PLIERS

e Tv—

-\L_

g TRANSVERSE

CUTTING PLIERS

SIDE CUTTING PLIERS

i r'__ . e
UTILITY PLIERS ; 9
R — s

O £LECTRONIC SNIPS

Same professional. quality as famous Xcelite screw-
drivers- and nutdrivers. Forged alloy steel construc
tion. Precision machined. Scientifically proportioned.
Variety of sizes. All available with permanent. plastic
coated Cushion Grip handles for extra working com
fort (except slip joint models).

g N
-
XCELITE INC. - 54 BANK ST., ORCHARD PARK, N. Y.
Send Catalog Sheet N664 on pliers and snips.

v _

name

address
city

“In Canada contact Charles W. Pginton, Ltd.

__state & zone -
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MOUNTING PROBLEM?
NEW FROM VERSA-TRONICS
VERSA-MOUNT—Antenna with universal mount-
ing kit. Adapts to trunk, hood, gutter, window

trim, etc. on most cars.

For CB—Amateur—other mobile 27-1000 MH3.
Augments our standard line:
VERSA-TENNA—The first with instant magnetic
mounting. Pretuned center loading coil. FS loss
due to V. SWR typically less than 19%. Holds
securely at cruising speeds and up.
VERSA-MATCH—CB match box with remote
antenna tuning indicator.
Dealer—Distributor—Sales Rep. inquiries invited.

V ERSA-] RONICS
RTE. 1 — BOX 264 >
MARENGO, ILLINOIS 60152 <

Read all about model car racing, the latest,
the most exciting hobby to sweep the na-
tion.

MODEL RACING BUYERS’' GUIDE—$1—

on sale now.

Take the guessing out of photo buying.
Actually rates and recommends the best
equipment for you.

PHOTOGRAPHY BUYERS' GUIDE—$1—

on sale now, or write Davis Publications,
Inc./505 Park Ave./New York, 10022/& add
25¢ each, for postage & handling.

18

MULTIORE SALES GORP., WESTBURY. N, 11591

CB Rigs & Rigmarole

Royale” CB rig from e.c.i. electronics communi-
cations, inc., 56 Hamilton Avenue, White Plains,
N.Y.

No kidding, the rig has everything except a
four-speed gearbox, and each component used
in the construction has been carefully hand
picked for the ultimate in quality and hand-
wired into the circuit. It’s made on a big, roomy
chassis for maximum ventilation of the tubes
and oversized transformer. A Nuvistor “front
end” was included for top receiver performance;
and to sharpen the selectivity they designed a
Collins mechanical filter into the rig. As for
channels available, the Courier Royale has crys-
tals for all 23 of them. The spec sheets says
that it puts out 3.5 watts of healthily modulated
(100% ) signal—and who could ask for any-
thing more this side of the FCC’s rules?

To top it all off, the rig comes delivered en-
closed in a velvet gold and purple pouch. If
your dealer has one in stock (theyre scarce),
go over and oogle it (two o’s in oogle—one
for each eye). Price is $249, complete with all
crystals for 23 channel operation.

[0 O Triple Threat. Three new spiffy looking
walkie talkies are headed your way from Pana-
sonic, each offering something special.

For instance, the RJ-4 is a miniaturized unit
weighing only 9 oz. including the battery. The
set is a miniscule 2¥4” by 4%” by 138", but
still packs a 100 mw wallop on Channel 11.
Done up real handsome in silver with black
trim, it drops easily into your shirt pocket when
not in use.

Next in store for you from Panasonic is the
T-1 9-transistor walkie talkie—a sassy job in
a genuine leather carrying case. Offering sharp
and undistorted sound not generally available
in walkie talkies, the T-1 operates from 8 “AA™
penlight cells and has a range of about 2 miles
over land and 6 miles over water.

But the top cat in the trio is most definitely

Panasonic RJ-4, T-1 and RJ-6 Walkie Talkies

Rap10-TV EXPERIMENTER
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the Panasonic RJ-6, a slim and jazzy set which.
when not in use, may be kept on “standy-by”
with very little battery drain. When a button
on the set labeled “signal” is pressed, the other
set in the pair suddenly comes to life. This gives
what might be termed “continuous communica-
tions”. The RJ-6 is Fuggedly built with 15 solid
state devices, powered by 6 penlite batteries,
and comes ready to talk on Channel 11.

More information on these Panasonic prod-
ucts may be obtained from Matsushita Electric
Corporation of America, Pan Am Building, 200
Park Avenue, New York, N. Y. 10017.
O Hot Shet. Here's just the item for CB
clubs and individual operators who perform
emergency road assistance and participate in
other Johnny-on-the-spot type work—it’s an 1D
card for your mobile unit’s windshield which
is almost identical to those cards issued to emer-
gency vehicles by professional agencies. The
bright red card, printed on heavy Bristol Board
stock immediately identifies your car as an
“Emergency Radio Unit” for rapid identifica-
tion by law enforcement and emergency author-
ities. Very impressive to say the least! Cards

LICENSE PLATE NO. CERTIFICATE NO.

EMERGENCY RADIO UNIT

THIS CERTIFICATE HAS BEEN ISSUED TO THE CWNER OF
THIS VEHICLE EQUIPPED WITH EMERGFNCY RADIO COM.
MUNICATIONS EQUIPMENT. NOT TRANSFERABLE.

NAME __ ... [ =

ISSUED  BY

EXPIRATION DATE
December 31, 1967

Hot Shot "Emergency Radio Uait" Card

are 50¢ each, or may be ordered in bulk by
clubs or CB shops at 25 cards for $6.25, ppd.
Order from: Hot Shot Card, % Cowan, 14
Vanderventer Avenue, Port Washington, N. Y.
11050.
(1[0 Handy Handset. If you want to achieve
the ultimate in suave with your mobile CB
rig. make it look like a mobile telephone. This
is easily accomplished with a new gadget from
Marshall Engincering Corp., 410 Longfellow
Drive, lakeland. Fla. 33801.

The unit isn’t just a handset, but an entire
remote-control head for the rig, complete with

¥ ol
Marshall Remote Control Head

red and green pilot lights, a speaker (with the
handset “hung up” you hear the rig through
the speaker, when you pick up the handset, the
speaker cuts off and the sound comes out of
the earpiece). an on/off switch and volume con-
trol, a squelch, and a channel selector.

The unit is mounted on the transmission
hump with metal screws, and may be used
with most CB or Ham rigs (the rig may be
mounted in the trunk). |

O 50 TERMINAL STRIPS $1
Solaer lug LYPe; shop must -
Cl 50 COILS & CNOKES .“
rf, if, ose, peaking, etc..

0O 10 ELECTROLYTICS :‘
ran & tubuljes, Lie BGOAE

7 30 HOBBY TRANS’TRS 'l'
efy if, audia, Hanay shop asst, :
O &0 CERAMIC COND Rs si

$1.00 s g\ ¢

T 5 SOLAR “*SUN’* CELLS
Generates power from’ 51
Sun & i‘bulh’

O° 3 HI-Q LOOPSTICKS
For 365mmf varrables Discs, hi-Q too: to

a 2@"521"'"3.&'“ PHONES E ‘;g”‘rlm I“:';'sf:" 5l
o . or

plug.” Use s mike toi 0 $1 1) 66 NGUL A RESTRS 1

1%2,1,2W. Carbons, 5¢h too

I 30 POWER RESIS’ TRS
> 10 YOW. to CORNlyas .. sl n 410 ‘PREC S'N RES’TRS :]
' LA SR

sn 16 Eovalpcs
S vare 1o T COnD) sRs 0 10 LITTLE 'LYTICS 51
100035 18 01 Mo tous® $1  For transtr ckts, 10.100me

N 25 GERMANIUM DIODES
Q 33 MOLDED lfol"(g‘f‘ RS 0 7000 Inss, 1NGo no tenr $1

O10-RCA PLUG'N'JACK SETS
Matched pairs. amps, tuners,
0.40 WORLD’S SMALLssi’ 5
resistors. 1AW, to ¥ mex ...
([‘]l-s.z‘p'r‘nl:q7 TBE::)N“?[":‘RS 1 a lso gADIO -TV KNOBS
f] 40 DISC CONDENSERS P Gy Wpes
ERISHURRETENS, 31 o eae someporees

R a RPRISE PAK
sllicon.. 750ma, no test ir lops.z.'\s':sosrltjmcnt radto parts s'

0 6S HALF WATTERS 0 60 TUBULAR COND'RS
resistors, asst, 3% too... s' 20 values .0001 to .5 mfd n
[0 10 CK722 TRANS' TRS s‘ 0 10 VOLUME CON‘I’ROLSSI
Raytheon, pnp, no test, . J.tyves, duals 1oo, to 1 meg
i1 15 NPN TRANSISTORS 1 10 POWER RECTIF RS
EN171, NS5, untested sr 2 onki, stud, 50 10
O 4 TRANSFORMERS 'II 010 TRANSISTOR SOCKETSS]
Tiny, for transistor prmecls PNPs, NUNs & subniing projects.)

0 100 PRINYEDCIRCUITSI H 15 PNP TRANSISTORS SI
_parts, . Hobby & mini work. 2N107, asst cases, 93

T CLAIREX PHOTO 2
iy O ELecTRIC CELL 1o
CLS0S

100’s of light prof

193} 1
VDC. Oils, purc. reg. $30 $1 5

TRANSISTORS )95 D3'TRANS|S.TOR
100 =250 2°7 | AMPLIFIER ; fimee §

JANUARY, 1967

INCLUDE POSTAGE. Aveg, Wt. per pak 1 1b. [J CATALOG 10¢

P. 0. BOX 842X
So. Lynnfield, Mass,

19

www americanradiohistorvy com



www.americanradiohistory.com

N

HIGH-FIDELITY
AMATEVR RADIO
SHORT WAVE
RECORDERS
GIMMICKS
GADGETS

24-Watt Stereo Amplifier Kit

At a nice price, the KG-250 stereo amplifier
kit gives you Knight-Kit styling; 12 clean watts
(24 watts peak) of IHF output power on each
channel from a powerful push-pull output stage
with top-quality transformers; and simplified
point-to-point wiring for fast and easy assembly.
The KG-250 has built-in RTAA equalized
preamplifiers for magnetic cartridges, with DC-

Knight-kit 24-Watt Stereo Amplifier

operated tube filaments for minimum hum; sep-
arate boost and cut-type bass and treble controls
for both channels; and a selector switch that
instantly chooses stereo, stereo reverse, or mo-
nophonic modes, as well as phono, tuner, or
auxiliary inputs. Concentric, clutch-type vol-
ume control varies both channels separately or
simultaneously—compensates for differences in
inputs or speakers. Frequency response is*1
db, 30-15,000 Hz at rated power; output im-
pedances 4, 8, and 16 ohms per channel; chan-
nel separation is better than 45 db. Size is 418
X 137 x 8Y inches, price without case is
$39.95, $9.95 for the oiled walnut wood case,
$4.95 for a metal case. For full specifications
write to Allied Radio Co., Dept. 20, 100 N.

Western Ave., Chicago, 1ll. 60680.

20

—
NEW PRODVCTS

Solid-State Stereo Cartridge

The Sonotone Velocitone Mark V solid-state
stereo phono cartridge is piezoelectric and has
no coils, rendering it happily free from mag-
netically induced hum. Wearing a slim mini-
ature housing, it weighs only 1.5 grams and
has an integrated mounting bracket which fits
all standard changers and professional tone
arms. Response is from 20 to 20,000 Hz. It
tracks at less than 2 grams and its vertical
stylus force ranges from 1.5 to 2.5 grams.
Effective dynamic mass at the stylus is 1.8

Sonotone Velocitone Mark V Stereo Cartridge

milligrams, for improved tracking ability. Car-
tridge sensitivity at the 1 kHz output (with
matched networks) for either channel, as meas-
ured on the CBS-STR-100 test record, is 6
millivolts—that’s good!

The Mark V’s tough Sono-Flex needle assem-
bly comes in a choice of three single-tip, highly
polished diamond needles: Model 100T-D7V
with 0.7-mil diamond sells for $32.50; the 100T-
D5V, 0.5-mil diamond is also $32.50; Model
100T-ED has an elliptical diamond with an
0.8-mil major and 0.3-mil minor radii and goes
for $39.50. Separation figures for all needle
combinations are: 27 db at 1,000 Hz; average
separation exceeds 20 db from 60 to 4000 Hz;
at 10,000 Hz separation still averages 15 db.
The Velocitone Mark V is packaged in a leather
jewel box with gold-plated matching networks
for magnetic input equalization, a camel’s hair
record and stylus brush, plus installation hard-
ware and installation instructions. Write for
additional info to Electronic Applications Divi-
sion, Sonotone Corporation, Dept. RG, Elms-
ford, New York 10523.

Three-Motor Tape Recorder

Viking of Minneapolis has come out with a
three-motor, three-speed, solid-state stereo tape
recorder at $249 list price—three motor ma-
chines having been in the $500 and up class
before. The advantages of a three-motor unit
are in the dynamic braking system and in the
elimination of all the complicated mechanical
linkages which cause frequent service problems
with single-motor “toy” recorders. The model
number 423 translates out as 4-track, 2 heads

Rap10-TV EXPERIMENTER
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Viking Solid-State Tape Recorder

and 3 speeds and is so graphically identified
on the front panel. Directional control levers,
pause, record-interlock, push-button counter
and illuminated recording meters add to oper-
ating convenience.

The Viking 423 comes equipped with hyper-
bolic heads which do not require pressure pads.
Easy straight-line tape loading is accomplished
by means of a swing-away pinch roller. The
solid-state record/playback amplifier consists of
all-silicon transistors on plug-in boards. Fre-
quency response is 50-15,000 at 7%2 ips, 50-
10,000 at 3% ips and 60-5000 at 1% ips
tape speeds. The 423 accepts 7-inch reels and is
available with a walnut enclosure and optional
remote control accessory. If you want to know
more about this “price breakthrough” write to
Viking of Minneapolis, Dept. 14, 9600 Aldrich
Ave. South. Minneapolis, Minn. 55420.

Tube and CRT Tester

The latest addition to the Precise Electronics
Green Line is the Model 115 tube tester de-
signed to perform professional-quality tests on
receiving tubes (including industrial types) and
the latest type color and B&W television picture
tubes. Priced at $92.95 net, the Model 115
offers many features previously found only in

Precise Electronics Model 115 Tube Tester

JANUARY, 1967

NEW FROM

kenight-kil

KG-685 SOLID-STATE
COLOR BAR/PATTERN
GENERATOR KIT

Gives You 7 Crystal-Controlled Patterns

You get the most for your money-—outstand-
ing performance, rock-like stability, plus
day-in, day-out reliability. All displays
needed for complete color set adjustments.
Special minus 2-volt output for Zenith color
sets. Perfect for both on-the-bench and in-
the-home color TV servicing.

(d?omplete withall parts, cables(iservicelight
and mirror, instructions an
32-page operator’s manual for $8995
Available factory assembled $129.95

Backed by this unigue, money-back guarantee:

A KNIGHT-KIT GUARANTEE s

Build a Knight-Kit in accordance with
our easy-to-follow instructions. When
you have completely assembled the
kit, you must be satisfied or we will re-
turn your money, less transportation
charges, under the Allied guarantee of
satisfaction. ALLIED RADIO
%\k'-ﬁ'-;'-;'-+'-+'4’-J.’4"-l.'-$*;*mﬂ*ww#\t-‘#‘#‘e'u‘u‘a'u‘x-'-;'v'v'n.-'-a'-.r'@'-.'.w

AT

AAMAAALAAAAANANNNS,

T

Rush coupon today for full details
p—————— —— e e e . ————
| ALLIED RADIO, Knight-Kit Div.
| Dept. 20-MM, P. O. Box 8528

Chicago, Illinois 60680

|

Please rush—free and without obligation— Full detaila
| and Special Introductory offer on the Knight-Kit

| KG-685 Color Bar/Pattern Generator Kit.

1

|

|

|

NAME
ADDRESS
cTy STATE. ZIP.
e e e o o e e e e e St e e S S — — S
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New Products

much higher priced instruments, including
VTVM circuitry for the important grid circuit
emission and gas tests on receiving tubes. A
unique 10-circuit switching design allows test-
ing of all the new type tubes that have elements
with multiple pin connections. Latest panel-
mounted sockets include the Decal, Magnoval,
Novar, Compactron, Nuvistor, 9/10 pin, as well
as Octals and 7-pin. Pin straighteners are also
included on the panel.

For TV pictures, the Model 115 includes
complete facilities for beam current tests
(rather than total cathode emission) and re-
juvenation without danger of burnout. The
beam current test is the only field performance
test universally accepted by picture tube engi-
neers and manufacturers. It checks all picture
tubes for proportionate screen brightness by
qualitative measurement of the electron bean.
The critical central areas of the picture tube
cathode is checked in addition to the control-
ling action of the first grid. Rejuvenation of
low-brightness picture tubes or intermittent-
element tubes is accomplished by a unique ca-
pacitor discharge circuit which welds most in-
termittent elements, and redistributes cathode
oxide over the beam-producing central cathode
area. Meter directly indicates increase in bright-
ness after each rejuvenation “shot.”

The Model 115 is packaged in a rugged,
portable carrying case. It weighs only 8 pounds
and measures 16” x 9” x 434”. Want more in-
formation? Write to Precise Electronics, 76 E.
Second Street, Mineola, L. 1., New York.

Ham & CB Monitorscope

The Heath Company has added another piece
of ham gear to their growing line of SB-Series
equipment . . . the smartly-styled Heathkit SB-
610 Signal Monitor. This little scope visually
displays both transmitted and received signal
waveforms. It shows over-modulation or other
forms of distortion by displaying the actual sig-

Heath $B-610 Signal Monitor

nal envelopes or trapezoid patterns from ham
radio transmitters, and it will give an equally
complete picture of signals being received. The
featured advantage of this new SB-Series scope
is that it will perform with virtially any Com-
munications receiver on the market today.

The new Heathkit SB-610 Signal Monitor can
be used with transmitters from 160 to 6 meters,
and with receiver IF’s as high as 6 MHz (6 Mc.)
——which gives it practically unlimited receiver
capabilities. The transmitter power levels can
be as high as 1 kilowatt or as low as 5 watts for
CB applications. Price: $69.95. Complete speci-
fications and details on this valuable ham radio
accessory may be obtained by writing Heath
Company, Benton Harbor, Michigan, 49022.

Tape Deck Goes Kit

A new do-it-yourself kit version of the pro-
fessional Magnecord 1020 4-track transistor
stereo tape recorder is now available from the
Heath Company. For his efforts the kit-bujlder
will reap savings of $170. The new Heathkit
is priced at $399.50 versus the assembled Mag-
necord at $570. Total assembly time takes
around 25 hours, and involves wiring just two
circuit boards and the mechanical mounting of

003080 0!

Heath AD-16 4-Track Stereo Tape Recorder

the transport components. To make construc-
tion even easier, the kit has precut, pre-stripped
and marked the connecting wires and shielded
cables. Even the connectors are installed where
necessary for simple plug-in-assembly.

As for performance, you can playback and
record “live” from microphones, or from auxili-
ary sources like tuners, phonographs, TV’s, etc.
in 4-track stereo or mono at either 7% or
3% ips. The unit also has sound-on-sound,
sound-with-sound (mixing) and echo capabil-
ities. The heavy, die-cast mainplate features
3 separate motors . . . a hysteresis synchro-
nous capstan motor for constant speed, and two
permanent split-capacitor types to drive the sup-
ply and take-up reels. Brakes, tape gate and
pinch roller are solenoid-operated for positive
action. There are 3 tape heads, erase, record,
and playback. I

You can mount the Heathkit Magnecord tape

RAD10-TV EXPERIMENTER

WwWWW americanradiohistorv com



www.americanradiohistory.com

deck in a wall, tape drawer or optional walnut
cabinet ($19.95). Full information on this new
Heath model AD-16 is available from the Heath
Company, Dept. EB. Benton Harbor, Michigan
49022.

Selmer Varitone Electronic Sax

Electronic Sax

Rock-n-roll groups in search of new, unusual
and exciting sounds are in for a real treat!
H. & A. Selmer, Inc., has revealed a completely
new concept in saxophone sound with the in-
troduction of its newly developed Varitone
electronic saxophone. The result is an instru-
ment which permits the player to produce a wide
variety of effects heretofore not possible. Up to
60 tonal effects can be achieved. In addition,
the resulting power projects the player into the
limelight despite competition from other instru-
ments. With the advent of the Elvis Presley era
the guitar became the big sound with “rock”
groups and the saxophone was drowned in a
deluge of electraonic waves. Now, the Varitone
enables the saxcphone player tc forge ahead.
The In Crowd will soon be rocking to this new
dimension in saxophone sound.

The Varitone saxophone utilizes a unique
electronic “tone prism” that enables the player
to enhance his artistry. The electronic “tone
prism” breaks a single tone into its multi-tonal
colorings. The Varitone places at the player’s
fingertips a wide variety of completely different
instrumental effects. Each of these effects—
bright, dark, tremolo, echo, normal, Octamatic,
and varying combinations-—are projected by
the Varitone’s powerful amplification system.
Many of these effects have never before been

The do-it-yourselfer’s
newest catalog

Here's your new catalog of quality electronic
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 once
you shop its pages you'll agree it's among the
best. For years of pleasurable performance, for
fun and pride in assembly, mail the coupon.
Discover why Conar, a division of Nationat Radio
Institute, is just about the fastest growing
name in the kit
and equipment C@NAR
business.

I B MAIL NOW ! Nl I N I

NP6C .

Please send me your new catalog. I

CONAR

3939 Wisconsin Avenue, Washington, D.C. 20016

Name.

Address.

City. State.

; ¥
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New Products

studio. With a mere flick of his finger, the Sel-
mer Varitone saxophone player can amplify his
instrument with its normal tone quality; add
extreme edge to his tone giving it added cut;
reduce high partials, emphasizing fundamental
tones—for the cool effect; add an electronically
regulated tremolo effect; utilize the built-in echo
to any degree he desires. Most startling of all is
Octamatic, a sub-octave coupler that adds the
accompaniment of a “phantom” player as either
the principal or a subdued second voice. Of
course the instrument can still be played as a
conventional saxophone.

The Selmer Varitone saxophone is available
in alto and tenor models. Prices for the new
instruments range from $1020 to $1295; for
more information write to H. & A. Selmer, Inc.,
Box 310, Elkhart, Indiana 46514. It will be
some time before Selmer comes up with an
electronic Tex Beneke.

Color TV Cable Systems

A new series of coaxial cable hook-up pack-
ages especially designed to solve color television
reception problems has been marketed by Sax-
ton Products, Inc. The Colorwire series, attrac-
tively packaged, utilizes low-loss dielectric con-
struction to cut down attenuation and signal

Saxton Colorwire Coaxial Cable System

leakage normally lost by 300-ohm lead-ins. The
hook-up systems are unaffected by stray fields
or proximity to metals. Each package in the
series comes complete with factory-installed ter-
minations and cable weather boots, and the
systems are available with or without matching
transformers. All cable coils are frequency
sweep-tested to eliminate cable defects from
being passed on to the consumer.

The series 900 Colorwire coaxial cable sys-

tems are designed for VHF and color as well
as UHF TV. Saxton types $-900, S-901, and
§-902 include 100, 75 and 50 feet of RG-59/U
cable, respectively, and each package contains
pre-attached F-59 fittings for each end, weather
boots and complete instructions. Types S-903,
5-904 and S$-905 contain 75-foot lengths of RG-
59/U plus accessories and also include two
transformers for matching 72-ohms to 300-ohms
impedance—one each for outdoors and indoors.
Mounting hardware is included. Anyone clever
enough to install a TV antenna can follow the
simple instructions for connecting the Colorwire
cable system. Price starts at $59.50. More infor-
mation is available for the asking. Write to Sax-
ton Products, Inc., 215 N. Route 303, Congers,
N.Y.

Outdoor Outlet

The uses of a power tool have been pretty
much limited to the length of power cord a
homeowner could run from his house electric
line. The restrictions imposed by the cords
have been cut by a device called the “Power
Tool Converter.” What the lightweight, tran-
sistorized converter does is step up the power
from a common 12-volt car or tractor battery
to the 120 volts needed to run a power tool.
This means that the home handyman can do
away with extension cords and their inherent
problems while working around the house and
yard.

The “Tool Converter” provides a full thrust
of power, avoiding the drawback of the stand-
ard battery-operated tool—an inability to pro-
vide the starting surge necessary to get the
tool spinning. It will power any universal or DC
motor, and comes in standard and heavy duty
models, the standard model running any tool
rated up to 4.5 amperes and the heavy duty
converter handling up to 12 amperes. In prac-
tice, the standard mode! will power drills, shears,
hedge clippers and the other common tools,
while the heavy duty version will run saws and
other large tools.

Even if the capacity of the unit is exceeded,
or the tool stalls, a specially designed automatic
circuit breaker trips and shuts off the power, it
can be reset simply by flipping the reset toggle.
Giving the user peak power at all times, the
Tool Converter does not draw current unless
the tool is in operation. When the tool is
stopped, the current is halted, permitting the
tool and Tool Converter to remain plugged in
for unlimited periods without draining the bat-
tery. The Tool Converter needs no installation
and attaches to the battery by means of two
cables with spring clips, The tool itself plugs
into a socket provided in the unit. For more
information on the Standard ($79.95) and
Heavy Duty ($109.95) models are available to
those who write to Dynamic Instrument Corp.,
115 East Bethpage Road, Plainview, N. Y.
11803. [ ]
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ASK ME ANOTHER
RADIOTV EXPERIMENTER
505 PARK AVENVE

NEW YORK, NY. 10022

Don’t Overload It
The Solid-State Audio Amplifier described by
Art Trauffer in the Feb.-Mar. issue of RTVE
has great tone and clarity. I made an improve-
ment on the volume control. Over the first 90°
of the volume control, the volume comes up
with a bang and distortion occurs when turned
up more. I remedied it by using a 50,000-ohm
pot and a 50,000-ohm series resistor as shown
in the diagram.
—B. H., Seneca, S. C.

&
J1 50K
R cl

50K +F—"

Thanks for your tip. Your original volume
control may not have had the same taper as the
one used by the author of the article. And the
gain of transistors often vary widely—you may
have all “hot” ones.

Spring Cleaning
How often should a CB set be checked
out?
—D. E. R., Los Angeles, Calif.
At least once every six moths, A mobile unit
is subject to a shock and vibration and can accu-
mulate a lot of dirt. Parts might be shaken loose
and trimmers can get out of alignment. Clean
the chassis with a gentle blast of air (fireplace
bellows work fine) or a dry paint brush. Have
the tubes checked and replace weak ones. Re-
place the vibrator, if one is used. Inspect all
parts and connections. If performance is not
like new, take the set to a CB or commercial
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r USE THIS HANDY ORDER FORM~«

] RECENTLY PUBLISHED! TIMELY! ]

J 101 Ways to Use Your Oscilloscope. nEwLy revisep. [
Latest know-how on proper use of the scope for
l faster, better servicing. Detailed test procedures for Il
b/w and color TV. Tells how to make connections, ¥
how to test and evaluate results. N
l Order TEM-2A.0nly. ... ... iiiiiianann $2.95

| [ ABC’s of Citizens Band Radio. Newry rEVISED & UP- l
paTED. All you need to know about planning and

setting up a CB 2-way radio system. Explains I‘
functions, principles, setup and operation, lates!

rules and regulations. Order ACR-2.......... $2.25

0] ABC's of Computers. new seconp EprTION. Fully covers
computer basics. Explains in simple terms how l‘
computers work and what they do. Describes digital
and analog types, circuitry, memory and storage de-

O

vices, programming, etc. Order ABC-2, only...$2.50

ABC's of TransistorS. NEWLY REVISED AND FULLY
uppATED. Helps anyone understand the structure
and function of the transistor. Explains not only
I what transistors are but how they operate, De-
scribesbasictransistorcircuitsand testing procedures.
l Order TRA-2,0nly .. ... iiiiiinins $1.95

] How To Read Schematic Diagrams. Not only shows you
how to read and interpret diagrams, but analyzes
each component, its construction, and its circuit
purpose and use. Order RSD-1, only.........$2.25

Ow Servucmg Guide. Tells you how to apply proper
trouble shooting procedures based on analysis of
symptoms, illustrated by picture tube photos. Packed
with troubleshooting and servicing hints.

I Order 5GS=1, 0nly . ..o oevrnneennnennnnn $2.00

[ Color-TV Servicing Made Easy. Full explanation of color l

I principles, circuitry, setup adjustments, and servic- I
ing of all color-TV sets. Takes the mystery out of

servicing color-TV. Order CSL-1, only .... ... $3.25 I

l [J 101 Ways to Use Your VOM & VTVM. Shows you how

to get the most from these popular instruments,

how to make required connections, how to test

properly, how to evaluate results.

Order TEM-3,0nly. . ....... .. $2.00
Transistor Ignition Systems Handbook. IGS-2.
TV Tube Symptoms & Troubles, TVT-2.. oo
Citizens Band Radio Handbook, CBH-2.................. 3.
2nd-Class Radiotelephone License Handbook. QAN-2...4.75
Modern Dictionary of Electronics. DIC-2 .. _............. 1.95
tandbook of Electronic Tables & Formulas. HTF-2.,.. 3.95
Troubleshooting With the Oscilloscope. TOS-1,......
Color TV Trouble Clues. COL-1,....
Tube Substitution Handbook. TUB-
Solving TV Tough-Dogs. TDM-2.......

FAMOUS ABC'S BOOKS
Short Wave Listening. SWL-1...$1.95 [ Modern Radio. ARS-2. .. $1.95
O Lasers & Masers, LAL-2.,..... 2.25 (3 Electronic Organs. ECO-1.. 1.95
Q) Electronic Test Probes. APG-1,..2.25 [ Hi-Fi & Stereo. HSF-1..... 195
{J Computer Programming. CPL-1. 195 [0 Tape Recording. TAP-2..,. 1.50

= a= HOWARD W. SAMS & CO., mc.-—|

Order from any Electronic Parts Distributor, or
mail to Howard W. Sams & Co., Inc., Dept. RT-12 I
4300 W. 62nd St., Indianapolis, Ind. 46206

Send books checked above. $

0 opoooo0oocoo

enclosed. H

I O Send FREE Sams Book Catalog. 'l
Name il
I PLEASE PRINT
Address. |I
City State Zip
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Ask Me Another

mobile radio shop to have it realigned and the
frequencies checked. If you replace any crystals
or parts in the transmitter circuits, have the
set checked by a licensed pro before you put
it on the air again.

CB Converter
Can you give me a circuit for a CB converter
for use with a pocket transistor BCB radio?
-—G. H., Omak, Wash.
Here’s a circuit you can try. It uses one tran-
sistor and operates from two 1.5-volt penlite
cells. The input circuit (T1) is a CB interstage
RF transformer (Lafayette, etc.), and the out-

ANT |yt
I L;
10 2NI70
MMF
!
('—0"10,__
MM
g | 74 L
15-30
2625 owE 3K MMF
MMF \
I
e o+
[ —
15V 1.5V

put circuit (L1) is a BCB loop antenna or loop-
stick. The crystal (Y1) can be a 25.96 MHz
(m¢) rock. By tuning the transistor receiver and
leaving the converter alone, you can cover from
26.51 to 27.56 MHz—all 23 CB channels. Qual-
ity of performance depends on how close L is
to the loopstick inside the transistor radio.
Strong broadcast stations will still be heard on
the pocket BCB radio.

Adding Bandspread
Would you please give me a circuit and a
pictorial diagram for installing a bandspread

on an AM-FM receiver?
—D. A., Mill Valley, Cal.
Simply connect a low-value variable capacitor
across the AM-band oscillator section of the
receiver’s tuning capacitor as shown in the dia-
gram. You can use a Johnson 160-130, Ham-
marlund MAPC-35 or similar capacitor with

4

5 i 1
cl c2 c3!
7 K K
i
- ol
v

about 35 mmf maximum capacity. In the dia-
gram L represents the oscillator coil, C1 the
tuning capacitor, C2 the existing trimmer and
C3 the added capacitor. Don’t bother with band-
spread for the FM band where the stations take
up 150 ke and are spaced far apart. You don’t
need it. A pictorial diagram can’t be given since
receivers vary considerably.

CB Abuser

There is an idiot who monopolizes Channel
9 and uses foul language. He never announces
his CB call sign. What can be done about it?
—T.G.,, New York, N. Y.
Call the local FCC office, listed in the tele-
phone directory under *“United States Govern-
ment,” .and give the details. Your tip will be
appreciated. This same type of rule violator was
recently arrested and probably will go to jail.
He turned out to be a 50-year old TV repairman
who should know better.

Superregen S-Meter
Will you please tell me how I can connect an
“S” meter to a superregenerative receiver? With-
out the usual AVC circuit I am at a loss to
know how to go about this project. 1 am so
accustomed to this feature on my SW and CB
sets that I am lost without it on my homebrew
VHF set,
—M. T., Birmingham, Ala.

001 .001
MF _C2

1 D1
. c MF 0
DETECTOR
PLATE - LOAD R2
RESISTOR >470K 10K

You might try the circuit shown in the dia-
gram, The diode (D1) can be any general pur-
pose type (IN34, etc.) The meter is a 0-50
microammeter. The high-pass filter formed by
C1, C2, R1 and R2 passes the hash that is heard
when no signal is being received. Adjust R3 for
full scale meter deflection when no signal is be-
ing received. The meter reading should drop
when a signal is being received, dropping less
on weak signals. If you can’t get full-scale
meter deflection, connect C1 to the output of
the first audio stage.

Keep Mum
1 am interested in BCB and shortwave DX
but 1 don’t know how to go about getting QSL
cards from broadcast, shortwave and ham sta-
tions. Can you tell me?
—R. D., Cedaredge, Colo.
Write a letter to stations you hear and re-
quest a confirmation. Or, get some SWL cards

RAD10-TV EXPERIMENTER
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printed. On the card or in the letter, give the
following information: (1) your name and ad-
dress, (2) date and time of reception, (3)
briefly, what you heard, and (4) kind of re-
ceiver and antenna used. Don't send cards or
letters reporting reception of CB and commer-
cial communications stations (ships, planes,
etc.) since it is a violation of an international
agreement to tell anyone what vou heard trans-
mitted by such a station or to even tell anyone
that such a transmission existed. All stations
except broadcast and amateur are protected by
the secrecy provisions of the agreement.

FM-Tuner S-Meter
How can 1 add an “S” meter to my FM
stereo tuner (schematic enclosed)?
—R. G., Oxford, Pa.

SECOND

Try connecting a 0-1 DC milliammeter (M1)
through an RF choke (L1) and a potentiometer
(R1) between the cathodes of the first and sec-
ond IF amplifier tubes. The first IF amplifier
has AGC and the voltage across its cathode
resistor varies with the strength of the incoming
signal. The voltage across the cathode resistor
of the second IF amplifier remains relatively
constant. Adjust R1 for full-scale deflection when
no signal is being received. The meter reading
will drop when a signal is received in proportion
to its strength.

Can’t Get 'Em All
I do an extensive amount of TV DXing and
presently have an all-channel fringe antenna with
a rotor. What 1 would like to know is how I can
receive weak translator stations operating in two
cities about 60 miles from my location. Even
with the aid of a temperature inversion, which
has brought in stations from Los Angeles to
Rimouski, Quebec, 1 cannot seem to reach any
of these translators at any time. What can I do?
—A. M., East Rockaway, N. Y.
Translators employ very-low-power transmit-
ters (a few watts) whereas TV broadcast stations
radiate many kilowatts. Translators may also
employ directional antennas which could be
squirting their signals in directions away from
you. It would be quite surprising if you could
pick up a translator 60-miles away except via an

earth satellite repeater.

JaNvary, 1967

Fill in :ouponfor 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
CcIry STATE ZIP——

1f you have a friend interested in electronics send
his name and address for a FREE subscription also.

OLSON ELECTRONICS

INCORPORATED

541 S. Forge Street Akron, Ohio 44308

Get Your

F. C. C. LICENSE
and
A. S. E. E. DEGREE

Move up. Make more money. Enjoy greater
security. How? By having the knowledge, skills,
and documents that industry needs and pays for.
Grantham can train you—can prepare you for a
successful career in electronics. Among the
courses we offer are:

(1) F.C.C. License Preparation (for first class
Government license in communications
electronics).

(2) Electronics Engineering Technology
(leading to the Associate in Science in
Electronics Engineering degree),

(3) Radio & Television Servicing (training
you to be an expert radio-TV serviceman).

All of our courses are available in resident
classes, and some of them are available also by
correspondence. We are approved to offer train-
ing under the new G.I. Bill—both in resident
classes and by correspondence.

Write or phone any one of our locations listed

below for free details. Specify the course you are
interested in.

Grantham School of Electronics
Dept. R-6
1505 N. Western Ave., Hollywood, Cal. 90027
(Phone: HO 9-7878)
408 Mazrion Street, Seattle, Wash. 98104
(Phone: MA 2-7227)
818-18th. St., NW, Washington, D.C. 20006
(Phone: 298-7460)
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Ask Me Another

You can train to be
anannouncerorD.J. || 5.5 &, e sor pxing on e

- = & BCB and SW bands. On the low channels of
AM (helow 800 kc), I get very poor reception,
comparable to that of a small transistor set. I
noted that if I hold this portable near cbjects
such as an electric meter, water pipe, etc., the
signals of those channels increase greatly. 1
tried to connect my long wire antenna to this
pipe, but no improvement resulted. How can
I improve the sensitivity of this German set?
As soon as I tune off our local on 560, it’s

i “dead” until I get to 650 or 670. My antenna
FREE VOICE ANALYSIS is un indoor long wire. This large set does not
Ex'citintg ntew oy to find out if yo; have t¥$ rydden work much better than a small 10-transistor
talent to train for a career in radio and road 9 ity fe 321 q
casting. Urgent demand for qualified graduates set. . This receiver is .3/2years old, ana'.l recall
gniquﬁ, nationally recognized course supervised getting better reception long ago on it. How
y John Cameron Swayze, Fran Allison, and five 3 0 g . “ g "9
other broadcasting “‘greats’’ opens new horizons of much do you think it () G 02 pe({k igur
high pay and fame in your life. Train in our fully —R. P., Chicago, lll.
equipped studios or at home in your spare time. R R |8
Career Academy ‘“reinforced learning" technique A rad.no Ser,v“'e ShOP would probably realign
based bon principles developed at Harvard and the receiver for you for less than $10. Try a
Columbia speeds training. Mail coupon today. No Wi i i
obligation. Training studios located in major cities. long-wire ou{a’qor antenna if you are in an
apartment building or close to steel frame struc-

tures.

CAREER ACADEMY

825 North Jefferson Street, Milwaukee, Wis, 53202

Please rush free, colorful 32-page brochure and
arrange for Voice Analysis in my community.

1
1

I

i | Cats and Dogs

: Pleuse give me a plan for converting my TV
1V | into a videotape recorder.
1

!

1

|

1

1

1

—E. C., El Paso, Texas

Name Age
They’re two very different animals. You'll need
Address Phone the TV set for playing back from a VTR unless
you get a Sony which has its own monitor.
City State  N32:12-66
s — "1 Il Cost Money

WRITE y I have assembled two walkie-talkies described
NOW FOR M c G E E s in one of your old issues but they don’t work.

SIEN? ?HZE c A T A L o G Where can I get help? B

Have them looked at by a “pro.” Right near
1001 BARGAINS IN you at 316 Broad Street in Newark is Mobile
SPEAKERS—PARTS—TUBES—HIGH FIDELITY Communications with a crew of experts and lots

COMPONENTS—RECORD CHANGERS—
TAPE RECORDERS—KITS—
EVERYTHING IN ELECTRONICS

"McGEE RADIO CO., =T i | Nice Piece of Property!

of test equipment.

| 1907 McGee St. ! What kind of coax should I use for feeding
Kansas City 8, Missourl V| an antenna 1000 feet away on a hill top?
; [J SEND 1967 McGEE CATALOG ] 7 By L Butte A[:)'"mna
NAME. ....ooooieininiin . P >
| ADDRESS | You could use a G-line, a single-wire trans-
ICITY mission line which has very low losses. It is
e Y Sy S R suspended on poles and uses scoops, known
f RAND DAD ‘1‘[‘ Ty, as launchers, at each end. For details, write
MY Al i to Surface Communications, Paramount Theatre
- //__{ﬁ}--— Building, New York, N. Y. 10036.
Reduces Interference and Far ALL Amateur Trans.
Noiseon AliMakes Short Wave mitters. Guaranteed for 1000 .
Recelvers. Makes World-Wide Watts Power. Light. Neat, Slgnal LOSS
T D B 72 sh T ine. Bees For movice and'alf elass radio ]
Amateursl Eloastes b sepaas may Bty T omary Cis radio 1 have twin antennas on my car. One is a
80-40-20-15-10 meter bands. Complete 102 ft. $19.95. 40-20-15-10 metet bands. 54 @ b
ft. (best for world-wide short wave reception) $18.95. Send only $3.00 (cash, ck., dummy” and not connected. The antennas are
mo) and pay postman balance COD plus postage on arcival or send full price for post-
Midway “Antenng e mrustons tnc el 2 o Kearney. nebrasxa | | S/Mall and at the rear of the car. For some rea-

son the signal weakens quite a bit at a distance

BUY U. S. SAVINGS BONDS from the transmitter. Is there any way I can
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connect the two antennas together to increase
the signal?
—L. B. K., Knoxville, Tenn.

0 FROM
JACK ANTENNA
AUTO RADIO

Don’t use either. Instead, add a 57-inch side-
mount auto radio antenna near the radio so the
shielded lead-in will be as short as possible. The
long lead-in loses signal strength and the high-
capacitance between the inner conductor and
the shield often “loads” the RF stage tuned
circuit. Check the adjustment of the peaking
trimmer on the radio—usually near the an-
tenna input jack. Tune in a station near the
high end of the dial—around 1300 kHz (kc)
and adjust this knob for maximum volume. If
there is no defimite increase and decrease as you
turn that little knob there is probably too much
lead-in capacitance. Reception can be improved
by connecting a capacitor in series with the
lead-in—try about 100 mmF, but not larger.
Special connectors were manufactured (some
10 years ago) to couple dual rear antennas to
the radio—they are not listed in recent catalogs.

Bring Money!

Can you tell me if and where transistorized
general coverage communications receivers (540
kc (kHz) to 30 mc (MHZz) are available? I am
not referring to 3-way portables, either domestic
or foreign.

—J. R. C., Thousand Oaks, Calif.

National Radio Company, Melrose, Mass.,
makes such a receiver, but it is expensive. You
should be able to see and hear one at a Los
Angeles Ham equipment store.

A Short Lesson in Economics
Why doesn’t your magazine ask a Japanese
manufacturer to offer a high performance, 20-
transistor AM-FM receiver with at least three
SW bands and priced at $1 per transistor? A set
like this is very much needed.
—L. R., Leavenworth, Kansas
There are American and German sets, and
there may be Japanese sets that meet your speci-
fications—but not the price. Qur suggestions
would undoubtedly fall on deaf ears. Intelligent
manufacturers conduct a market survey before
producing a product. Some aren’t smart enough
to do so, acting on whim, and sometimes lose
their shirts. If there are only 5,000 prospective
customers for a product, why produce it if you
can turn out one which has a market potential of
5,000,000 units. Sales of 5000 units at $20 list
(manufacturer’s net price would be much lower)
would not interest many (if any) manufacturers.
The design costs alone might exceed the total

JANUARY, 1567

STEP UP YOUR INCOME

Learn at Home to Fix
ELECTRICAL
APPLIANCES

If you have a business or ‘ob in Radio-TV Servicing
or other home service, you'll find Electrical Appli-
ance Repair a natural profitable addition. NRI
trains you quickly in spare time, shows you how to
add to your income long before you finish training.
NRI gives you parts to build your own Appliance
Tester. Learn how to repair small and large appli-
ances plus air conditioning, refrigeration, small
gasoline engines, equipment used on farms and
commercially. Cash in on this money-making side-
line. Mail coupon for catalog. No obligation.
NATIONAL RAD!O INSTITUTE, Appliance Div., Wash-
ington, D.C. 20016

Training Available Under New GI Bill

FREE
CATALOG

SERViCiNg
——————————— FLECTRICAL
NATIONAL RADIO INSTITUTE PLANCES
Washington, D.C. 20016 —

Please send me your Electrical Appliance Repair catalog.

No salesman will call. 505-126
Name Age
City State Zip

] Check for facts on new G| Bill
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

|

I I
I |
I |
| Address |
| |
| |
l |

ALL TV-RADIO
recevine TUBES

e ALL BRAND-NEW, First Quality. Ail
Types Available. e Orders Shipped First
Class Same Day Rec’d. e Unconditionally
Guaranteed. e 24 Month Warranty.
Send $1 for ea. tube + 50c. postage &
handling of entire order. FREE: Write
for ‘‘do-it-yoursel!f'' TV Test Chart and
Tube List to Dept. RTE-126.

1.

UNIVERSAL TUBE CO., ozong Fark, N
CATALOG
World’s “BEST BUYS”

in GOV'T. SURPLUS
Electronic Equipment

FULL OF TOP QUALITY ITEMS—

Transmitters, Receivers, Power Supplies, Inverters.
Microphones, Filters. Meters, Cable, Keyers, Phones
Antennas, Chokes, Dynamotors, Blowers, Switches, Test
Equipment, Headsets, Amplifiers, Converters, Control
Boxes, Indicators, Handsets, etc., etc. SEND 25¢ (stamps
or coin) for CATALOG and receive 506 CREDIT on your
order, Address Dept. 32,

FAIR RADIO SALES

P.O. Box 1105 - LIMA, OHIO * 45802

When Answering Advertisements
Say You Saw It In
RADIO-TV EXPERIMENTER
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THOUSANDS OF BARGAINS
TOP VALUES IN ELECTRONIC

Tr istors, Modul Speakers, Stereo, HI-FI,
Photo Cells and thousands of other Electronic Parts.
Send for FREE Catalogue

ELECTRONIC DISTRIBUTORS INC.

Dept. TA-2, 4900 Eiston
Chicago, 1ll. 60630
0 RUSH CATALOGUE

NOW! A NEW WAY TO LEARN—I. H. 8. L
WAY. A complete home study course in engineer-
ing math to help you get the position you want—
MORE MONEY—MORE RESPECT.

COURSE PREPARED BY

COLLEGE PROFESSORS
who have lectured to thousands of men on math
and engineering. You learn at home quickly,
easily—AS FAST as you want.

YOU SIGN NO CONTRACTS
Pay only if satisfied—you owe it to yourself to
examine the INDIANA HOME STUDY INSTI-
TUTE COURSE IN ENGINEERING MATH.
FREE BONUS—if you join now, a refresher
course in basic arithmetic.
Write for Brochure—No Obligation

THE INDIANA HOME STUDY INSTITUTE
Dept. RTV-12, P.O. Box 1189

ENGINEERING MATHEMATICS

Panama City, Fla. 32401
“NEW PRODUCTS” & “FREE CATALOG"

WIND YOUR OWN 10 to SO0 ohm precision resistors. Wire,

forms and instructions supplied. Cat.z RESK-1....0nly 53..98
LEARN TO SOLDER printed circuits. Boards, wire, solder, misc,
parts and instructions supplied. Cat.3 SPC-1...... Only $2.89

ELECTRONIC DOODLE PADS: 50 page tablets with an outside bor-
der containing formulas and data. Cat.z DP-1. 89¢ ea., 2/$1.29

Merchandise F.O.B.

BIGELOW ELECTRONICS

P. 0. BOX 71 BLUFFTON. OHIO 45817
Electronics

ILEARN f=iene: AT HOME

Fix TV, design automation systems, learn transistors, complete
electronics. College level Home Study courses taught so you can
understand them. Earn more in the highly pald electronics in-
dustry. Computers, Missiles, theory and practical. Kits fur-
nished. Over 30,000 graduates now employed. Resident classes
at our Chicago campus if desired. Founded 1934. Catalog.

AMERICAN INSTITUTE OF ENGINEERING & TECHNOLOGY
11398 West Fullerton Parkway Chicago, lilinois 60614
Vets—write for information about Gt Bill Training

ASSEMBLE THIS AL

Of %5.85

L BAND BATTERY SHORT WAVE RADID F

ated tun-
ing dial. Wt. on bs.—NOW HEAR THE
WHOLE WORLD TALKING! SEND ONLY $3 .00
(cash, ck, mo.) and pay postman $8.95 COoD
ostage or send $12.98 for P.P. delivery.
| %omplete Basic Kit as shown. Free Broadcast

Coil and Plastic Case if you order now!

Available only from Midway Radio, Dept.
BRE-12, Kearney, Nebr.

Ci
WAVE BANDS. Vf to 40 MC, Calibr:
y 3 1

TRANSISTORIZED CONVERTER

KITS %5.00 EACH
Three kits available. Marine 2-3 mc, police &
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.

FRED MESHNA, NO. READING, MASS, 01864
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Ask Me Another

revenue. And why 20 transistors? The number
of transistors is not necessarily the performance
index.

Know Where to Look

I have a BC-605D Signal Corps interphone
amplifier made by Western Electric. Where can
I get its schematic diagram?

—H. E., Denver, Colo.

Write to Editors and Engineers division of
Howard W. Sams & Co., Inc., 4300 West 62nd
Street, Indianapolis 6, Indiana and ask if your
amplifier is covered in any volume of their “Sur-
plus Conversion Manual.” These books cost $3
per volume, If no luck, you might try writing
Western Electric Company, 195 Broadway, New
York City. They just might have the schematic
in their archives.

Does it Pay?

I have an old radio but don’t have its sche-
matic. One of the tubes was broken so I don’t
know the type number. The other tubes are:
6A8G, 78, 615G, and 41A. The missing tube
has four prongs. The local radio-TV shops
don’t know. Do you?

—R. P, Great Falls, Mont.

Undoubtedly it’s a rectifier tube. A quick
check would be to trace the wires that go to
the tube socket—you should find that at least
three of the four leads go right back to the
power transformer. While either a 5Z3 or a type
80 tube should work they may be hard to come

2P 1P

573,80

by—if you can’t get one locally try a mail order
house. Or you could change the socket (or
make an adapter) to convert to a 5Y3 octal base
tube. The filament connections on the 4-prong
tube are the two large-diameter pins. The key
on the octal socket is between pins 1 and 8.

RAp10-TV EXPERIMENTER
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R/C for RR

I would like to build a radio controller for my
model railroad. Where can 1 obtain plans for a
radio control system for a model railroad? Are
there any kits available? s it practical to con-
vert model aircraft radio controls for use with
model railroads?

—M. L. MacD., APO New York

You can use model aircraft controls. Use the
relay contacts to start, stop and reverse your
locomotives. If you keep power applied con-
tinuously to the tracks, you won’t need batteries
on the locomotives. An entire article would be
required to explain what can be done.

Decal Info
Where can I obtain a mobile warning decal
similar to the one shown on page 86 of the 1966
¢B BuveErs’ GUIDE?
—R.C. W., Hillsdale, N. J.
Try Rambling Redskin, 514-62 62nd Street,
West New York, New Jersey.

It's About Time
I have an early vintage General Electric AM
(Circa 1932) radio. Whenever I turn it on, I get
a motorboating sound. What can be the trouble?
—R. A., Waterbury, Conn.
The electrolytic capacitors are probably dried
out. Replace them with new ones.

Tuning is Critical

The performance of my six-transistor walkie-
talkie isn’t quite what it should be. Can you tell
me how to improve it in order to transmit and
receive as far as possible without requiring a
license? Schematic is enclosed

—D. T., Mayo, Fla.

Make sure the receiver is precisely tuned to
the other transmitter. Perhaps you’re expecting
too much of a Part 15 (unlicensed 100-mw)
walkie-talkie which is intended to be a short-
range device. Make sure you hold the units so
the antennas are vertical. The full benefit of the
allowed 100-mw input power is not obtained be-
cause the rules limit antenna length to five feet
(55% of quarter-wave) and because the antenna
has no ground plane. Your schematic reveals
that the receiver employs only one IF stage.
Modifying the set is not practical because of
space limitations. Why not buy a better one with
a more sensitive receiver?

Way Back When . . . !
Could you give me the date of manufacture of
a Model 33 Atwater Kent radio?
—A. R., Birch Tree, Mo.
It must have been made before 1928 since the
Model 37 was made that year. Perhaps some
reader will remember and let us know.

Add AM Radio to Stereo Phono
How can I connect the 2000-ohm earphone
output of a radia to my stereo phonograph am-
plifier? Schematic enclosed.
—M. B., Sun Prairie, Wis.

JANUARY, 1967

Get an early start in
electronics!

e Mk 59 g i e

ELEMENTARY
ELECTRONICS

The magazine that serves
up electronic theory in
pleasant spoonfuls and
reinforces the knowledge
you gain with exciting
and useful projects.

| RADIO-TV EXPERIMENTER

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

—and what better way than with \
this special introductory offer
to the two leading magazines!

Now, both of these fine magazines will be
delivered to your mailbox at the special
subscription rate of just $7.00 . . .
save $2 from the regular newsstand price.

RADIOTV)

RADIO-TV
EXPERIMENTER

The magazine dedicated
to the hobbyist—the man
who wants to obtain a
tuller and broader knowl-
edge of electronics
through the applications
of his hobby.

you

RTV-814

| Begin my subscription to both RADIO-TV EXPERIMENTER and
ELEMENTARY ELECTRONICS at your special low-subscription
| rate of $7.00. Start my subscription to RADIO-TV EXPERI-
| MENTER with the February/March issue; ELEMENTARY ELEC-
TRONICS with the January/February issue. (Outside USA &
l Canada, add $1.50 for postage & handling.)

| ] Bill me (] Money enclosed

: Hame (please print)

| Address.

| city State Zip
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Ask Me Another

ADDED CIBCUITRY

I R
2200 (LEFT)
e é
Add a d.pdit. togg.le switch 1 : St r——»—{
(S1), a 2200-ohm resistor (R), ha SN A o
and a 5-terminal barrier termi- —
nal strip (TB), such as a Cinch- '
Jones 4-140, and connect them —1—
to your present cartridge input $ ¢ ¢ ¢
terminals (A, B, C) as shown in ¢ 4 ¢ ¢ 8
heavy lines in the diagram at
right. Flip the switch one way YYVYV VY
for phono (mono or stereo) and “~—m—“—>—
the other way for mono radio. Rgglo srTgREo
CARTRIDGE
Got A Friend?
I am a beginner in electronics. My major enough and may also attenuate the desired 840-
problem is reading schematic diagrams. Can  kc signal.

you tell me where I can get information on
schematic symbols? I am in the hospital and
can’t get to a library.
—No Name, No Postmark
Get a copy of “How to Read Schematic Dia-
grams” by Don Herrington, published by Sams.
The 128-page book is sold by radio parts dis-
tributors and mail-order houses and can be
ordered through local book stores. Or, you can
get one by mail by sending $1.50 to Howard W.
Sams & Co., Inc., Indianapolis 6, Indiana.

Needs Realignment?

Two nearby, powerful stations, one on 850
kc, the other on 900 kc, overlap and block out
a distant station on 840 kc. I use a good radio
with an outside antenna. What can I do to re-
ceive the station on 840 kc?

—D. W., White Rock, British Columbia

65-340MMF
TRIMMER
MILLER 73-RF
OR EQUAL

PRI

TR (TR 1 RECEVER
MILLER 73-RF  GROUND
OR EQUAL

First try realignment. With many home ra-
dios, it is almost impossible to separate stations
only 10 k¢ (kHz) apart when one is nearby
and powerful. Try using a shorter antenna. Add
a parallel-resonant wavetrap in series with the
antenna and a series-resonant wavetrap across
the antenna and ground terminal as shown in the
diagram. Tune one trap to attenuate the 850-kc
signal and the other to 900 kc, or both to 850
kc. However, the traps might not be selective

More Shortwave Space

Why aren’t the shortwave BC bands expanded
by at least three times so they won’t be on top of
each other?

L. R., Leavenworth, Kansas

The allocation of the use of the radio spectrum
is decided upon through international treaties.
In the United States, frequency allocation is
under the jurisdiction of the FCC but within the
framework of international treaties. Actually the
bandspread dial on true shortwave receivers
spread out the stations considerably and a good
directional antenna will usually help reduce the
interference from adjacent-frequency stations.

Do-lt-Yourself QRM

From listening to my own tapping on a CPO
(code practice oscillator) to try to decipher some
ham’s hammering across the continent is a tre-
mendous jump, especially if you have hi-fi ears
as I do. Listening to SW brings tears to my eyes
every time, while my subconscious screams
“FIRE!”. I have been informed that this transi-
tion can be softened if one simulates the actual
sound heard on a SW-receiver on one’s CPO.
However, the informer neglected to mention how
to do this. How can I simulate SW on my CPO?
—1I. E. A., North Vancouver, British Columbia

Turn down, the volume and change the pitch
of the CPO (different size capacitors in the fre-
quency determining circuit.) Turn on a BCB
radio and set it between stations to pick up noise.
Then try to hear the code through the noise—just
like a true-to-life QRM.

Watts a Guitar!

I plan to get a guitar and don’t feel like
paying a fortune for a powerful amplifier. I
would like to know if I could hook up the
electric guitar to a 120-watt stereo amplifier. If

RaADI0-TV EXPERIMENTER
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so, what set of terminals would I use and also
I would like to know where I could get a
speaker that coidd handle 120 watts.
—M. S., Cherry Hill, N. J.
Connect the output of the guitar into one of
the auxiliary input jacks and set the controls
to mono. Speakers that will handle 60 watts
each (the full 120 watts put out by the stereo
amplifier) would cost you the fortune you re-
ferred to. Use much-lower-cost 30-watt speak-
ers and keep the amplifier gain down. Why
do you need 120 watts? It takes only 85 watts
to fill the cavernous Radio City Music Hall
which is as big as 1800 living rooms.

Forget It!

I am planning 10 get a VHF-FM monitor
receiver kit which uses tubes. How can I con-
vert it to use transistors instead?

—B. F. M., Atlanta, Georgia

Don’t try it. The components are not de-
signed to work with transistors. Thousands of
dollars and hours were spent designing the kit
so it will give high performance. Transistors
won’t improve the performance. The basic rea-
sons for using transistors are to reduce size and
power consumption. Your kit consumes very
little power and transistors won’t make your
receiver smaller if you use the same chassis.

Use Patience

How can I modify my 100-mw walkie-talkie
to receive 39-mc FM stations? It has a super-
regenerative receiver.

—D. 8., Sharon, Pa.

Take a turn or two off the detectdr coil and
adjust its trimmer capacitor until you hear
signals on the desired channel. If you don't have
an accurate signal generator better make friends
with the operator of the 39-mc (MHz) FM sta-
tion you want to receive—when he’s broadcast-
ing you can zero in on his signal.

Not Far
Can you tell me the approximate range of a
100-mw transmitter (that can reach out 5 miles
on 11 meters) if it were on the standard broad-
cast band? I'm comparing band conditions.
—D. F., Detroit, Mich.
About 100-150 feet, sometimes a bit more.

2-Meter Fan
I recently bought a Hallicrafters shortwave
set. Where can I get a 2-meter converter for it?
) —R. H., St. Peter, Minn.
The Ameco CN-144W 2-meter converter is
available at Allied Radio in Chicago and other
parts stores. Your local stores probably carry
Ameco and other makes as well.

Don't Invert—Convert

1 am planning ta convert a war surplus ’scope,
the IN-169/APN-i2, which runs on 110 volts
400 cycles, to work on 110 volts 60 cycles. How

JANUARY, 1967
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WHY YOU SHOULD

SUBSCRIBE TO
RADIO-TV EXPERIMENTER

If you're at all interested in electronics—whether you
take it seriously or not—RADIO-TY EXPERIMENTER is
bound to make this fascinating subject a lot easier to
understand. For RADIO-TY EXPERIMENTER is the hob-
byist's magazine with something of interest for everyone.
There's project building (not too tough, but a good
challenge to your creative ability and knowledge). the
latest on CB and Hi-Fi. There's Lab Checks on the latest
electronic equipment and news on just what is new in
electronics. There's White's Radio Log, the popular
Literature Library (a handy catalog service for our
readers) and more.

But you know all this as a reader of RADIO-TV EXPERI-
MENTER. So why not make sure not to miss a single
copy . . . not to miss anything that's new in electronics.
Sugscribe today. Use the coupon.

RADIO-TY EXPERIMENTER RTV-814 N

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

Begin my subscription to RADIO-TY EXPERIMENTER with
the February/March issue. | am enclosing %M.OO for
I yr; OO $7.00 for 2 yrs; [ $10 for 3 yrs; Bill me.
{Outside USA & Canada, add 75¢ a yr.)

Name.

Address.

e e e e —— e —

You can build this 8-ft. outboard sports hydro-
plane for about $15 in just about 15 hours. By
using stressed-skin construction and advanced
underhull design, it’s possible to wring speeds
well up into the 30 mph range with most light-
weight outboards in the 10 hp elass. No form is
required when you preshape the bottom plank,
build framework assembly, assemble plank and
frame and fit deck in place. You’ll have fun
building MINIMOST—try it.

BOATING JOURNAL/Craft Print Division RTV-814
505 Park Avenue/New York, N .Y./10022

Enclosed is (] $3.00 for MINIMOST Craft Print plan #343,

Enclosed is [] $8.00 for MINIMOST Craft Print plan #344
(Full-size patterns). | understand my money will be re-
funded if | am not completely satisfied. {Allow 3-4 weeks
for 4th class delivery. First class, add 50(.) NYC residents,
add 5% for NYC tax.

Name.
(please print)
Address.
City. State. Zip.

Please include your ZIP CODE
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Ask Me Another

could 1 build a stable and inexpensive inverter
using, if possible, a 6-volt 400-cycle vibrator?
—K. B., Colorado Springs, Colo.
Forget vibrators. They have been obsoleted
by switching transistors. Why don’t you just
replace the 400-cycle power transformer with a
60-cycle type and operate the ’scope from the
power line? It’s more practical even if you
have to hang it on the outside of the cabinet.
You can get a suitable transformer (ordered as
a replacement part) from one of the oscilloscope
kit manufacturers. Otherwise you’ll have to use
two transformers—a separate one for the CRT
and a standard power-transformer for B-plus
and tube filaments.

Sorry About That!

I have a radio-phonograph that has a switch
with four functions: radio, record playing, rec-
ord recording and one which is unmarked. Is
there any way I can use it for AM radio and
record playing and use the other two switch
positions for other radio bands?

—D. D. M., Temple City, Cal.

RADIO TUNER AUDIO
AMPLIFIER
—

SELECTOR
SWITCH

PHONO

The switch is in the audio circuit. To convert
the receiver to multiband operation would be a
big job. All you have going for you is a conven-
ient switch which probably doesn’t have enough
contacts.

Asking For TVI

I plan to put up a Hy-Gain 50-foot antenna
between two TV antennas 46 feet apart. Since
the antenna is four feet longer than the avail-
able space, should 1 run two feet of the antenna
vertically down the side of each mast? Would
it interfere with TV reception?

W. M., Lancaster, Ohio

Don’t put your antenna anywhere near a TV
antenna if you're going to use it for transmit-
ting. Since you didn’t furnish the antenna type
number or the frequencies you plan to use, we
can only guess. Try writing to Hy-Gain since
their engineers can give you a specific answer
to your first question.

Pre-Novice

I am interested in becoming an international
ham radio operator. I have had no previous
radio experience and only a basic education in

electronics. How do I get started? What equip-
ment do I need? What books should I read?
—FE. H.R.,, New York City
Take a cab, bus or the subway to Grand
Central Radio, Harrison Radio, Harvey Radio,
Lafayette or other Ham-radio equipment store
in Manhattan (addresses listed in the yellow
pages of the phone book) and look over their
book shelves. You should find several on Ham
radio. Look over the gear too. The salesmen
will tell you about cost, features and anténna
problems you will face as a Manhattan cliff
dweller.

Adding Antenna Tuning
I notice the antenna trimmer on many sets is
a variable capacitor in parallel with the main
RF tuning capacitor. As such, it seems to me
that this is merely a means of correcting track-
ing error. Right? It then follows that a true
antenna tuner (one to electrically make a long-
wire a half wavelength) is a useful addition too.
If not, what is the functional difference be-
tween the set’s antenna trimmer and an out-
board antenna tuner?
—J. T. H., Pittsburgh, Pa.

¥

r—
>¢ BREAK CIRCUIT HERE
L »!

¢£

A
TRIMMER
TUNING

You are correct. The antenna trimmer usu-
ally corrects tracking error which is caused by
variations in antenna capacitance loading. You
can add a variable coil (L) in series with the
antenna which functions as an antenna loading
coil. The inductance of the coil is changed by
adjustment of its ferrite core (Miller 4400 se-
ries, etc.) with a threaded rod. Too bad they
don’t make them with a tuning shaft to which
a knob could be attached.

TV QSL for DX

I received the Palm Beach, Florida, Channel-
5 TV station for 32 minutes. So I can get a
QSL card from that station, please give me its
full address.

—S. K., Wheeling, W. Va.

Your letter or card addressed simply to “TV
Channel 5, Palm Beach, Florida” should be
adequate. (But in 32 minutes you should have
been able to get their call at least once.) De-
scribe program details—time, sponsors, actors,
etc.

Living Sound
When 1 hook up my guitar directly to my

Rap1o-TV EXPERIMENTER
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tape recorder I get crummy sound. How can
1 get more reverberations?

—T. D., San Juan, Texas

Play the guitar through a guitar amplifier and

speaker and pick up the sound with the tape

recorder mike when recording—but not too

close. You will then get the effect of any
reverberation in the room.

Wonder Why?

I wired the TV booster using a 6BC8 tube
whose circuit was published in your column, but
it doesn't work.

— D. G., Coal Center, Pa.

Theoretically, it should. Circuits published in
this column are intended to be functional unless
otherwise specified. However, there’s more to
making a gadget work than wiring up the parts.
Experimenting with different coils and other
parts may be required. Wiring at TV frequencies
becomes very critical—a fraction of an inch can
make a big difference.

A Big Order

Can you give me a diagram for the IF, dis-
criminator, detector and front end of an all-
transistor FM tuner, including AFC and AGC?
The set should operate from 10 volts and the IF
should be 10.7 nrc. Could you also show me how
to hook up a glass piston type tuning capacitor
so it can be tuned with a knob.

—F.H., Birmingham, Ala.

That’s a big order and the diagram would
take up at least two magazine pages. Get a copy
of the RCA transistor manual at a local radio
parts store. You'll find such circuits in it. Piston
type capacitors are seldom if ever used as the
manual tuning control. Special assemblies are
made. Check with JFD Electronics, 15th Ave.
and 62nd Street, Brooklyn, N. Y., 11219,

Wireless Mike
Where can I get a wireless FM microphone?
—D. G., Westover AFB, Muss.
Try DeMambro, Radio Shack and other radio
parts stores in the Boston area. Kinematix makes
one priced at $39.95. Sony also makes one. There
are cheap ones too, but make sure it is FCC
“type approved.” If it is not, you can be cited
for unauthorized, unlawful radio transmission.

Use Converter—Don't Convert Set
I have an old receiver that tunes through the
BCB and three shortwave bands up to 22 mec.
How can I convert the set to tune up to 420 mc
using the sanie wiring bur with a VFO added for
use as a frequency shifting device? '
—0. M., Pembroke, Mass.
Forget it. Different type tubes would be re-
quired for operatian at 420 mc. Coils aren’t used
at those frequencies either. You could use a con-
verter though——connect it to the antenna ter-
minals of the shoriwave receiver and to its own
420 mc (MHz) antenna. |

January, 1967

RADIO-TV EXPERIMENTER'S

MAGAZINE RACK FOR
MANY READING INTERESTS

AUTOMOTIVE—

Car Repair, 75¢—An annua! guide for the automobile
enthusiast who wants to do his own work and save the
cost of repair bills.

Engine, 75¢—A semi-annual guide edited for the mechani-
cally minded weekend mechanic or the professional
wrench twirler. ’ :

ELECTRONICS—

TV Repair, 75¢—A semi-annual for the man who enjoys
repairing and maintaining his home entertainment
equipment—black-and-white and color TV, AM and M
table radios, phonos, antennas and hi-fi equipment.

HOBBY—

Hi-Fi Buyers' Guide, $1—A semi-annual for the enthusiast
who wants to keep abreast of the high fidelity state-of-
the-art. Complete with equipment rating reports, rec-
ommended systems, buying tips and more.

Photography Buyers' Guide, $1—Edited for the advanced
amateur lensman or serious hobbyist, This semi-annual
is an equipment book complete with “‘how-to” features.

Science Experimenter, 75¢—An annual dedicated to the
youth who is interested in experimentation, construc-
tion and “‘blue-ribbon’* Science Fair entries.

OUTDOOR—

Boating Journal, 75¢—A bi-monthly directed to America’s
huge group of small boat owners of outboard engines,
inboard/outboard and outboard power units.

Camping Journal, 75¢—America’s feading monthly camping
magazine. idited for the camper, fisherman, hunter,
boatman, hiker and others who vacation in the out-of:
doors.

These magazines can be found on sale at all newsstands.

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

Please send me the latest copy of the magazine(s) | have
indicated. | am adding 25¢ to the price indicated to cover
postage & handling.

(1 Boating Journal, 75¢ Hi-Fi Buyers’ Guide, $1
] Camping Journai, 75¢ Photography Buyers’ Guide, $1
Car Repair, 75¢ Science Experimenter, 75¢
B Engine, 75¢ [ TV Repair, 75¢
NAME
(please print)
ADDRESS
cITY STATE zip

Please include your ZIP CODE
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What's New With Héath These Days?

Harmony-by-Heathkit Electric Guitars & Heathkit Guitar Amplifier

Available
@ Early November

Kit TA-16

129

[ NEW Heathkit Transistor Guitar Amplifier

60 watts peak power; two channels — one for ac-
companiment, accordian, organ, or mike, — the
other for special effects . . . with both variable reverb
and tremolo; 2 inputs each channel; two foot
switches for reverb & tremolo; two 12" heavy-duty
speakers; line bypass reversing switch for hum re-
duction; one easy-to-build circuit board with 13
transistors, 6 diodes; 28" W..x 9" D. x 19" H.
leather-textured black vinyl cabinet of %" stock;
120 v. or 240 v. AC operation; extruded aluminum
front panel. 44 lbs.

American Made Harmony-By-Heathkit Guitars

All guitars include instruction book, tuning record,
pick, connecting cord, deluxe red leather cushioned
neck strap and chipboard carrying case. All wood
parts assembled and factory finished — you just
mount metal parts, pickups & controls in pre-drilled
holes and install strings.

@ Deluxe Guitar , .. 3 Pickups ... Hollow Body

Double-cutaway for easy fingering of 16 frets;
ultra-slim fingerboard — 242" scale; ultra-slim
“uniform feel” neck with adjustable Torque-Lok

Kit TG-46

219"

{save $109,55)

Kit TG-26

$9995

{save ¥45)

reinforcing rod; 3 pickups with individually adjust-

able pole-pieces under each string for emphasis and
balance; 3 silent switches select 7 pickup combina-
tions; 6 controls for pickup tone and volume; pro-
fessional Bigsby vibrato tail-piece; curly maple
arched body — 2” rim — shaded cherry red. 17 1bs.

[© Silhouette Solid-Body Guitar ... 2 Pickups
Modified double cutaway leaves 15 frets clear of
body; ultra-slim fingerboard — 24%" scale; ultra-
slim neck for “uniform feel” ; Torque-Lok adjustable
reinforcing rod; 2 pickups with individually adjust-
able pole-pieces under each string; 4 controls for
tone and volume; Harmony type ‘W’ vibrato tail-
piece; hardwood solid body, 1%” rim, shaded
cherry red. 13 Ibs.

@ “‘Rocket’ Guitar .. .2 Pickups... Hollow Body
Single cutaway style; ultra-slim fingerboard; ultra-
slim neck, steel rod reinforced; 2 pickups with in-
dividually adjustable pole-pieces for each string;
silent switch selects 3 combinations of pickups; 4
controls for tone and volume; Harmony type ‘W
vibrato tailpiece; laminated maple arched body,
2" rim; shaded cherry red. 17 lbs.

NEW 12" Transistor Portable TV —

First Kit With Integrated Circuit 1

Unusually sensitive performance. Plays any-
where . .. runs on household 117 v. AC, any
12 v. battery, or optional rechargeable battery

pack (839.95); receives all channels; new inte- Kit GR-104
grated sound circuit replaces 39 components; s 95
preassembled, prealigned tuners; high gain IF 1 1 9
strip; Gated AGC for steady, jitter-free pic- AVAILABLE

tures; front-panel mounted speaker; assembles
in only 10 hours. Rugged high impact plastic
cabinet measures a compact 112" Hx 15%" W
X 9%" D. 23 lIbs.

36

LATE OCTOBER

e ———
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9 New K

its You Can Build

NEW Heathkit® /Magnecord® 1020 4-Track Stereo Recorder Kit

Save $170 by doing the easy assembly yourself.
Features solid-state circuitry; 4-track stereo or
mono playback and record at 7% & 3% ips;
sound-on-sound, sound-with-sound and echo
capabilities; 3 separate motors; solenoid oper-
ation; die-cast top-plate, flywheel and capstan
shaft housing; all push-button controls; auto-
matic shut-off; plus a host of other professional
features. 45 lbs. Optional walnut base $19.95,
adapter ring $4.75

Complete coverage of 80 thru 10 meters with
all crystals furnished, plus 15 to 15.5 MHz
coverage for WWV;; full RTTY reception cap-
ability; built-in switch-selected ANL; front-
panel switching for control of 6 and 2 meter
plug-in converters ; crystal-controlled front-end
for same rate tuning on all bands; 1 kHz dial
calibrations — 100 kHz per dial revolution;
plus the same styling and features of the fa-
mous Heathkit SB-300 Receiver. 23 Ibs.

Kit $B-301

960

(less speaker)

2-Watt Walkie-Talkie

Assembled
GRS-65A

59995

New ... Factory Assem-
bled. Up to 6 mile range;
rechargeable battery; 9 sili-
con transistors, 2 diodes;
superhet receiver; squelch;
ANL; aluminum case. 3
Ibs. 117 v. AC battery
charger & cigarette lighter
charging cord $9.95. Crys-
tals $1.99 ea.

jFREE?

2

a

E H

I World's Largest ©
Efectronic Kit

: " Catalog!
g - 108 pages .. many in
£ I full color . deribe

sk

1 0
pazylo-huild Heathkits
fur eofor TV, sleran/
M hi-fi, G, ham, marine,
-shileave, fest, educa-
Soe [0 tianal, hanve amd hobby
7 itama. [fail cowpon for
" your frea copy.

P A

g T3
Yy

WY

JANUARY, 1967

| Name
| Address

I
L

NEW Portable Phonograph Kit

53995

All Transistor. Assembles
in 1 to 2 hours. Preassem-
bled 4-speed automatic
mono changer; 4 x 6"
speaker; dual Sapphire
styli; 45 rpm adaptor; olive
& beige preassembled cab-
inet; 117 v. AC. 23 lbs.

HEATH COMPANY, Dept. 19-12
Benton Harbor, Michigan 49022

: (] Enclosed is $

I
|

r
|
|

, plus shipping.

Please send model (s)
(] Please send FREE 1967 Heathkit Catalog.

I City

P

Prices &

L L Lt S |

W
©
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ROLYED WA
By Jask Sehmies

“|’ll give you seven hundred! Six ninety-nine
for the radio and a buck for the car!”

“K76712 to KGY71 . .. I'm at Eighth & Oak . . .
where are you ... over?”

“| was doing about seventy on the expressway
when 1 heard this feila calling from Toronto!”

“Helen, please stay off the circuit long

“} just.talked to a guy a block ahead . ..
v o enough for me to call the officel”

40

te's saving a parking space for us!”

"
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M A :all, lean young man, dressed in an elzctricelly-healed by K. C. Kirkbridz
suit, aters into an elevafor to ride to the oJserver's cege of S
the vorld's largest telescope, the supe- two-tundrad-inch e
reflector telescope atep Mount Palomar n Zalifcmia. Here, o
watcring through the night, he photcgraphs distant szars,
peers eigat billion yeass nto the past.

Anc wien he .deccdes the observations he makes he
excites tre imaginat ors of all his colleagt es. For the rancte
ohjec™s he cites fron his cold mountaintop Jost seem like

(turn page)
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faint stars yet give off titanic energies never
before accounted by any known physical
means, including nuclear. Literally power-
houses of radio waves that may have started
their long journey to earth millions of years
before this planet was formed, they may be
structured from the original material of the
universe.

Probing these faint objects with their
strong signals, the thirty-six-year-old Dutch-
born astronomer Maarten Schmidt has al-
ready jolted established beliefs in astronomy
and man’s theories of how the universe was
formed. And some scientists feel if Schmidt
and his colleagues find the full explanations
of the powerhouse objects they study we may
one day comprehend creation itself.

Very Recent. Only five years ago, man
thought of his universe as a simple one of
galaxies and suns and stars, some galaxies
numbering 100 billion stars, but all rotating
in orderly fashion in the heavens.

To this prosaic pattern we added three
neat concepts of how this universe was
formed and no one exactly looked hard for
new more startling conclusions.

Even in the early thirtics when Karl Jan-
sky of Bell Laboratories reported he heard
radio signals from outer space, astronomers
paid little heed, let alone conceding such
signals might mean new clues to solution of
formation of the universe.

Radar Improved. But after World War
11, improved telescopes borrowing advanced
radar and electronic techniques started to
scan the heavens with an accuracy and pene-
tration never known before. Soon giant tele-
scopes built in England, Australia and the
United States started to track strange radio
sources that seemed to originate in space
at distances well beyond our known solar
system and galaxy.

Teaming Sight With Sound. To map
these strange sources, radio astronomers
teamed with their optical colleagues. And
when a radio telescope spotted a radio
source, an optical observer photographed it
to pinpoint the transmitter. Soon 100 new
galaxies were spoited, galaxies that proved to
be powerful radio stations in space.

Then in 1960, men at the California Insti-
tute of Technology, following leads from
England’s Cambridge University, discovered
a stream of powerful signals coming from
what seemed to be a faint star. Powerful
signals, they knew, could not originate in
stars. Galaxies perhaps, but not from stars.

They Find More. During the next years,

Quasar Chasers—

[ e O ons LI

Green Bank, W. Va.

the ever-more-penetrating radio telescopes
spotted three, then five, finally ten of the
mysterious fellows that proved to be verita-
ble powerhouses in space. And for want of
a better name, the new objects were called
Quasi-stellar radio sources. Quasars for
short. Spotted one by one they were indi-
vidually named: 3C 48, 3C 147, 3C 196, 3C
273 and 3C 286. The 3C for “Third Cam-
bridge,” short for Third Cambridge Cata-
logue of Radio Sources compiled by Martin
Ryle at Cambridge.

As more and more of the strange objects
were spotted, excitement ran high in the as-
tronomy world for these faint stars, smaller
than galaxies, were shining with as much as

Rap10-TV EXPERIMENTER
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Round the World

Pasadena, Cal.

Moscow, USSR

10,000 times the brightness of a billion suns.

Prisms. Putting the 200-inch giant an-
tenna at Palomar to work, Astronomers Al-
lan Sandage and Jesse Greenstein of Caltech,
next channeled the strange light from gnasars
through spectographs. Exposing the films as
long as six to seven hours to get a faint im-
age, they found tiny lines, lines never seen
before in astronomical observation. What
could the strange lines mean?

Shift. Soon their colleague, Maarten
Schmidt was drawn into the puzzler. Aus-
tralian observers had found an exact location
for 3C 273 by tracking it through an e-lipse
of the moon, and now Schmidt settled down
to study the findings of Sandage, as they ap-

JaNuary, 1957

The very ends of the universe
are being probed by movable
radiotelescopes like those shown
above aad left. The new Jodrell
Bank 1z5-foot antenna is computer
controlled and will ease the
work lozd on the nearby 250-foot
pioneer. Twin Navy 130-foot
dishes in California and Canada’s
125-foo: quasar snooper are recent

: additions to the world's arsenal
of space probers. The Green Bank

! array is large enough to hold a
football field. Not much'is known
about Russia’s 68-foot radio-

> telescope, tabbed, Fian, other than

22 it's a crude device.compared with
" other antennas featured here.

plied to 3C 273. He puzzled six weeks, then
inspired by a thought that frightened even
him, started to really calculate the meaning
of the lines on these objects.

Suppose, he thought, the three lines he
found on the photographic plate of quasar
3C 273 were hydrogen lines. They looked
as if they could be but were not in the blue
segment of the spectrum where they be-
longed. They were in the red instead. Could
they, he wondered, have shifted to longer
wave lengths?

Schmidt was on the verge of a discovery
that was to shock himself as well as the whole
astronomical world. It 3C 273 were racing
from the earth, he reasoned, then the wave

— www americanradiohistorv. com
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length of its light would lengthen. Accord-
ing to Hubble’s principle of “red shift,” es-
tablished in 1929, the greater a “red shift”
in a galaxy spectrum the faster the galaxy
was speeding away, and the further it was
out in space.

Speeding. If the lines he saw under the
microscope really represented a “red shift,”
according to measurements of the “shift,” 3C
273 was speeding away from the earth at a
speed of 28,000 miles per second. This
meant, according to Hubble’s law, that the
quasar must be some 1.5 billion light years
from earth, and not the faint star some as-
tronomers proposed.

Astronomer Greenstein seconded Schmidt,
measured 3C 48, found this quasar fellow
was skipping school even faster than 3C 273.
By Hubble's law, this one was some four bil-
lion light years away. This meant the signals
the radio telescopes tracked originated bil-
lions of years in the past, perhaps centuries
before our planet was formed.

For as we calculate light, we see the sun
as it was eight minutes ago, the nearest star
as it was four years ago, the nearest galaxy
as it appeared 2,000,000 years ago. If Maar-
ten Schmidt and his colleagues were right,
we were not only tracking quasars that
“lived” billions of years ago, but we could
have found a key to the universe’s secrets.

Three Theories. For until Schmidt’s dis-
covery prompted new speculations, men had
evolved only three theories about the forma-
tion of the universe he lives in. There was
the big-bang theory first proposed by a Bel-
gian Abbe George LeMaitre, who believed
the universe began ten billion years ago in
a dense nucleon explosion, one made of
pure radiation, not yet formed into matter.

Then after the explosion that sent it ex-
panding to the ends of the universe, the radi-
ation steadily cooled until it transformed into
matter. They think matter then started to
condense and began a long, slow process of
contraction that led to the galaxies and stars.
According to the Big Bang theorists, this
process is still going on as they believe gal-
axies at the edge of the universe are still
moving outward.

Steadier. Proponents of a steady-state
universe, headed by British astronomer Fred
Hoyle, believe the universe always existed,
has always been expanding, and that as gal-
axies move farther away from one another,
new ones form from hydrogen, fill the gaps
creating an expanding universe but with the
same density.

e e T

Bell Telephone Labs’ scientists Robert Wil-
son (left) and Arno Penzias measurements
made with antenna shown in rear support
a new cosmological theory. Unexplained
radio noise may be remains from collapsed
fireball from the universe's beginning.

Oscillation. The third theory, backed by
men like Allan Sandage, says we live in an
oscillating universe, one that big-bang’d at
first, then contracted back toward a dense
state to explode again outward in 80-billion-
year cycles. Proponents of this theory think
we have seen ten billion years since the last
bang, and only 70 billion years exist for us
to cut up on earth before things contract.

But after the startling revelations of
Schmidt and his colleagues, these theories
seemed only a starting point. They think
quasar behavior favors an expanding uni-
verse more than steady-state but an expand-
ing universe with complications.

According to Hoyle. Even Fred Hoyle
concedes: “Quasars have a look about them
the whole universe is supposed to have had
at its beginning. There have been the ‘big
bang’ theories, with the universe beginning
all at once, and there has been the steady-
state theory, with creation happening gently
all the time.”

Big Bangs and Little Bangs. Hoyle adds
now, “Perhaps quasars are an indication the
universe has lots of little bangs instead of
one big bang, little bangs that are neverthe-

(Continued on page 104)

RADIO-TV EXPERIMENTER
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COVER STORY

mulliband

W
BE&’E{ VER

Tune in where the action is—hear the drama of everyday
life—live—as it happens. Then relax with FM music.

® The VHF spectrum is more popular, to
SWLs, than ever. Even the 10-meter Ham
band is starting to show life as the sunspot
activity increases. Radio paging services are
busy around 40 MHz (mc.) and the always
popular 6-meter Ham band is active at 50
MHz. In addition, there are fire, police, am-
bulance, veterinarians (and other special
emergency services), aircraft and the 2-
meter Ham band—and even FM broadcast
to round out the variety of listening fare in
the VHF band.

You can listen in on the VHF activity
with this multiband receiver. The simplified
circuit uses only two tubes and easy-to-make
plug-in coils. The superregenerative detector
and grounded grid RF stage do not need
any alignment or complicated adjustment.
Its construction requires a minimum of
shop tools and the audio stages drive the
speaker to room volume. The unit incor-
porates a built-in AC power supply with a
silicon rectifier.

JANUARY, 1967

by Charles Green, W3IKH

About the Circuit. Signals, from the an-
tenna connected to J1, are coupled by ClI
to the cathode of V1A—a grounded-grid RF
amplifier. RF choke L8, in series with the
cathode bias resistor (R1), minimizes cir-
cuit loss at the higher frequencies. The am-
plified RF signal is coupled through C3 to J2
and the plug-in coils L1-L5. CS tunes the
coils—C4 sets the overall bandspread.

V1B is a superregenerative detector with
C6 and R4 establishing the squegging fre-
quency. S! switches RF chokes L6 and L7
for the “hot cathode™ oscillating circuit of
VIB. L7 is used for plug-in coils L1 and
L2, and L6 is switched in for the other coils.
R3 controls the superregen action of the cir-
cuit by varying the B+ voltage to the plate
of VIB.

The detected audio signals are fed via the
squegging-frequency filter (R6, C8 and C9)
to the volume control (R7). V2A amplifies
the audio signal and C12 couples the re-
suliant audio to the grid of V2B. V2B is the

wawww americanradiohistory com
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VHF RECEIVER

audio-power-amplifier stage and is connected
to the speaker through output transformer
T1 and phone jack J3. The speaker is auto-
matically disconnected when phones are
plugged into J3. High-impedance phones
are driven by audio signals through Cl4.

If low-impedance phones are on hand they
can be used by grounding the output trans-
former secondary as indicated on the sche-
matic—C14 is not used and should be dis-
connected.

The operating voltages for the receiver are
supplied by T2 and the silicon rectifier DI,
with R12 and CI5A-B filtering the B+~
power.

Construction. For easy construction, a
7 x 1l-in. piece of aluminum is used for the
front panel. A 2¥4-in. hole is cut or punched
for the speaker opening. Mount the compo-
nents as shown in the photos. Keep the parts

c5 J2

i
e PR

Jl—I vi L3 Sll

vz T1

T2

spaced as shown. The plug-in connector for
the coil (J2) is mounted on an aluminum
bracket approximately 1 in. high by 3% in.
wide. Use a single hole mounting type jack
with ceramic insulation.

MULTIBAND VHF RECEIVER PARTS LIST

C1, C6—A47-mmf., 100-volt ceramic disc capac-
itor

C2—A4-mf., 150-volt miniature electrolytic ca-
pacitor {value not critical)

C3—A4.7-mmf., 1000-volt ceramic disc capacitor

C4—24-mmf., mica capacitor

C5—35-mmf., variable capacitor
lund HF-35 or equiv.)

C7—200-mmf., capacitor {two 100-mmf., disc
capacitors used in parallel)

Cc8, C17—.001-mf., 1000-volt ceramic disc

(Hammar-

capacitor

C9, C12, €14, C18—.005-mf., 1000-volt disc
capacitor

C10—5-mf., 6-volt miniature electrolytic capac-
itor

C11-=100-mmf., 1000-volt disc capacitor

C13—.05-mf., 600-volt paper Mylar capacitor

C15A, B—50-, 30-mf., 150-volt dual electro-

lytic capacitor with leads (Sprague TVA Atom
2450, Allied 15U244 or equiv.)

C16—.01-mf., 1000-v., ceramic disc capacitor

D1—Silicon rectifie—minimum ratings 500-
1000 ma, 400-600 PIV (RCA SK-3017 or
equiv.)

F1—1 amp, 3AG fuse and fuse holder

J1—Coax receptacle, chassis mounting type
(SO-239 or equiv.)

J2—RCA-type phono jack, single-hole mount-
ing with ceramic insulation

J3—Closed circuit phone jack

L1, 12, L3, L4, L5—See text

L6, L8—.82-microhenry RF choke (J. W. Miller
RFC-220 or equiv.)

A\l o
l
c3 R ~T~C7
a7 B2MEGS —[—
ANT 4700 _ 3
Jda g PI-P5 g2 | C6
a7
i o—e VIB
a7 1 $-6DJ8 Sl
-~ L1-LS ca ==
24 MMF

REGEN

200MMF

—

Rap10-TV EXPERIMENTER
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Top-chassis view (left)
indicates location of most of
the major components in
the VHF receiver.

Under-chassis view (right)

of VHF receiver shows there is
little crowding. Leads to
socket of V1 are kept short.

Keep the connections short in the RF and
detector stages (V1) as is done in wiring all
high-frequency construction projects. Run
the wires to J1 about a quarter inch apart
and keep the RF chokes 1.6 and L7 away

F1 § D1 CI5

from the chassis. Use rubber grommets in
the wire fed through chassis holes and lock
washers in mounting the terminal strips to
prevent movement.

The coils are wound with AWG-16 insulat-

L7—24-microhenry (J. W. Miller RFC-28 or
equiv.)
P1-5—RCA-type phono plugs to fit J2 (for coils
see text)
R1—~470-0hm, ;-watt resistor
R2—4700-ohm, ;-watt resistor
R3—200,000-ohm, linear taper, potentiometer
R4—8.2-megohm, 14 -watt resistor
R5—56,000-ohm, ;-watt resistor
R6—-82,000-0ohm, 4-watt resistor
R7—1-megohm, audio taper, potentiometer
{with 52)
R8—8,200-chm, 14 -watt resistor
R9—390,000-chm, V4, -watt resistar
R10—470,000-0hm, 1, -watt resistor
R11—220-0hm, 2-watt resistor
R12—1800-0hm, 2-watt resistor

$1—S.p.d.t. slide switch

5$2—S.p.s.t. switch {part of R7)

SPKR—3.2-0hm, 3-inch PM type

T1—Output transformer; 5000-ohm pri;, 3.2-
ohm sec. (Allied Radio 62U064 or equiv.)

T2—Power transformer; 12S5-vac., 50-ma; 6.3-
vac., 2-A sec. (Merit P13045, Allied 610411
or equiv.)

V1—6DJ8, ECC88 vacuum tube

V2—6BM8 vacuum tube

Misc.—Ac line cord, 7x11x2-in. aluminum
chassis with mating bottom plate and 6x11-
in. aluminum plate (used for front panel),
rubber grommets, hardware, etc.

Estimated cost: $24
Construction time: 5 hours

v J3
13 G —e— Yni-2*
LOSMF | T1 %?,5 PHONES
32n | -
5K SEC
PRI
1¢C16
JAY
Ri2 OIMF
+
\/VV\_!;—K—‘M
/
B _ =
< s ol vl
* SEE TEXT s
00
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VHF RECEIVER

ed solid wire soldered to RCA-type phono
plugs to fit J2. The dimensions of the coils are
only approximate, as their frequency cover-
age will depend on the wiring inductance and
capacitance of your particular receiver. Ex-
periment with different numbers of turns for
each band until you get your desired cover-
age. Different colors of plastic tape can be
used to identify the coils and bands. Even

-the amount of tape will affect the frequency

48

services are on the air intermittently—only
when they are transmitting a particular mes-
sage. Some mobiles are on the same fre-
quency as their base stations and you’ll be
able to hear both sides of the conversation.
Others, like taxicabs, transmit on one fre-
quency and listen on another.

What You’ll Hear. Coil L1 will tune the
CB and 10-meter bands. During the work-
day CB will be busy with business calls—
10-meter hams will be comparatively quiet
until late afternoon.

Police, ambulance, veterinarians, etc.,
make good use of the frequencies covered

i,

P ? ?

\

L2

TABLE OF COIL WINDING DATA

Coil|Turns|Diameter| Frequency Range| Color
L1 5 114-in. 26 to 33 MHz | Red
L2 5 %-in. 42 to 52 MHz Yellow
L3| 4 3-in. 82 to 108 MHz Grey
L4| 2 %-in. 116 to 150 MHz | Black
L5 1 Y-in. 140 to 185 MHz _—

All coils wound with AWG-16 solid, insulated wire,

The above plug-in coils are tuned with C5. As indicated in the Table of Coil Winding Data the
coils do not provide continuous coverage—there are gaps in coverage between all coils except
L4 and L5. Coverage can be adjusted slightly ‘by spreading or squeezing the turns together.

range of the coils, use only enough to hold
the wire turns together. Use care when sol-
dering the coils to the plugs to prevent inter-
nal shorts in the plugs.

Operation. Plug in L3, the 4-turn coil
(FM-broadcast band), and apply power to
the receiver. Allow the unit to warm up for
a few minutes, and set S1 to HF position.
Turn the volume and regeneration controls
to maximum (full clockwise position). You
should hear a loud hissing noise from the
speaker.

Connect an antenna to the antenna jack
J1. A TV antenna is good for FM reception,
but a 6-foot length of insulated wire will
work for nearby stations. Tune C5 for a sta-
tion. This will be an FM station on this
band, so tune to one side of the station until
you can hear the signal clearly. (This is
known as slope detection of FM signals by
an AM receiver.)

Adjust the regeneration control and vol-
ume control for best reception of the signal.
You will find it necessary to retune a little
as the regeneration control is adjusted. Prac-
tice will make operation of the receiver
easier. Try the other coils in J2 and check
reception. Remember—the 2-way mobile

Wwww . americanradiohistorv.com

by L2. Hams are from 50 to 54 MHz (mc).

L3 tunes the FM broadcast band. Aircraft
messages are tuned with L4 but don’t over-
look the possibility of hearing a satellite

|
¢5 R3

|
53

Front panel of the completed receiver is
professional looking. Tuning knob for C5
can be replaced with a vernier drive for
easier tuning on the communications bands.

around 137 or 149 MHz. LS5 should tune in
Channel-7 TV sound around 180 MHz, Be-
low that you’ll hear boats and more land
mobile. If you’re more than 10 miles from a
commercial waterway forget the boats.

Rap10-TV EXPERIMENTER
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TRIAC

Capacitance Switch

by Edward P. Nawracaj

Big feature of this solid-state capacitance switch is that there are no
moving parts to wear out—no contacts to pit, oxidize, corrode or bend.

# In the past, many versions of a capaci-
tance-operated switch have appeared, but
they all require a relay. Here is a circuit
which is completely solid-state, that is, it
contains no relay or moving parts of any
kind.

This capacitance-operated switch will turn
off a lamp, or some other load, when an ex-
ternal body comes near an insulated metal
plate.

How It Works. Transistor oscillator QI,
whose tank coil (L1) is tuned by C2 (and
the capacitance of the metal plate), oscillates
at a frequency of about 1 MHz. The second
stage, which is selective, is tuned to the os-
cillator frequency and at resonance is a very-
high impedance in the emitter of Q2. There-
fore, when the oscillator is oscillating at 1
MHz, and the selective stage is tuned to this
frequency, maximum signal voltage will ap-
pear across the tuned circuit (L2, C6). This
signal is converted to DC by detector diode
D3 and the resulting voltage is used to turn
on the triggering stage (Q3). This stage al-
lows gate current, which is limited by R6,

JANUARY, 1967

to flow through the silicon gate-controlled
AC switch (TRIAC), which in turn permits
current to flow through the load plugged into
the receptacle.

When an object approaches the external
metal plate, the oscillator begins to shift in
frequency. This in turn causes a decrease in
signal across the tuned circuit (L2, C6) and
a subsequent decrease in voltage to the base
of Q3. When the voltage change at the base
of Q3 is sufficiently large, as caused by maxi-
mum frequency shift, the transistor will be
driven into cutoff. As a result, Q3 will offer
a very high impedance to the gate circuit of
the gate-controlled switch, causing it to turn
off, preventing current flow through the load.

Removing the object from the external
metal plate, of course, returns the circuit to
its previous state, turning the load on.

Now with careful tuning and a little luck
you can reverse this action, making the unit
more useful for displays and burglar alarms
where the presence of someone will start
(not stop) the current flow. While returning
(with your hand touching the sensing plate)

wany americanradiohistory com =
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TRIAC

Capacitance Switch

will work, the operation can be somewhat er-
ratic and you might be better off using an
inexpensive AC relay to reverse the normal
on-off action.

Circuitry, The oscillator used in this
unit is an L-C type operating at a frequency
of about 1 MHz. The quiescent collector cur-
rent is about 15 ma., and the base is biased
by the current through the 22,000-ohm re-
sistor. The transistor used in the unit is a

"POWER SUPPLY COMMON

germanium pnp, with a 500-ma collector
current and a high-frequency cutoff of 2
MHz. The rated collector dissipation is 200
mw.

Selective stage Q2 is tuned by L2, C6 to
the oscillator frequency of 1 MHz. A graph
of the selectivity of this stage indicatées a 3 db
drop at 0.1 MHz either side of | MHz. The
stage is very sensitive to a frequency shift be-
cause of L2, C6 and would not display this
characteristic if the tuned circuit were
omitted.

Triggering stage Q3 serves to control the
current through a silicon gate-controlled AC
switch. Q3 is nothing more than a transistor

METAL
PLATE }

C1 c2

005 100
MF  MMF Q1

Rilx
47K

L}

b +20VOUTS AR AN
e .
* SEE TEXT
S ¢ BASE ONLY NEEDED IF
TRIAC 01,02,03 T1 1S OMITTED

Circuit of TRIAC capacitance switch is not tricky and T1 makes it safe even though there
is little chance of a dangerous shock passing through capacitor C1 to metal-plate sensor.

PARTS LIST FOR TRIAC

C1—.005-mf., 1,000-volt {or higher) ceramic
disc capacitor

C2—100-mmf., 200-volt ceramic disc capaci=-
tor

C3—.001-mf., 200-volt ceramic disc capacitor

C4-—470-mmf., 200-volt ceramic disc capaci=-
tor

C5—16-mf., 150-voit electrolytic capacitor

C6—2-30 mmf., trimmer capacitor

D1—750-ma., silicon diode, 750-prv (piv),

D2—20-voit, 1-watt, Zener diode (G.E.
Z4XL20, Motorola 1N3027B or equiv.)

D3—30-ma., 50-prv {piv} germanium point-
contact diode (1N295, 1N270, 1N34 or
equiv.)

11, 12—Neon iamp (NE-83 or equiv.)

L1, L2—Coil, Universal osciliator (Miller 71-0SC
or equiv.)

Q1, Q2, Q3—pnp transistor (2N651, 2N1185,
2N190, GE-2 or equiv.}

R1, R3—22,000-0hm, V,-watt resistor

R2—1,000-0hm, 1, -watt resistor

CAPACITANCE SWITCH

R4—180-0hm, V;-watt resistor

R5-—47-0hm, 14 -watt resistor

R6—2,200-0hm, 1/, -watt resistor

R7—2,500-0hm, 20-watt resistor

R8——22-ohm, V,-watt resistor

R9—330-0hm, V,-watt resistor

R10, R11-—47,000-0hm, V/,-watt resistor

T1—Isolation transformer (Merit P3096, Stan-
cor P6410, Knight 61Z426—see text)

TRIAC—Silicon gate-controlled AC  switch
{G.E. ZJ257—stud mounted, ZJ285—press-
fit SC40B or equiv.)

1—chassis box, 5x4x3-inch—see text (Bud
CU2105A or equiv.}

Misc,—Heat sink (for Triac), chassis male con-
nector, perforated board, eyelets, wire, soi-
der, tie strips, L-brackets, nuts and machine
$crews, etc.

Estimated cost: $20.00
Construction time: 3 hours

Rap10-TV EXPERIMENTER
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Actual frequency of L2-Cé isn't critical
but response (above) must be sharp for
best results. Grounding the power supply
common lead through a .05 MF capacitor
helps sometimes. L1, L2 winding connec-
tions and schematic diagram are below.

Il START
I i
4 m
PRIMARY = }11i= SECONDARY
5 i
11
6 n e
START

operating as a switch.

The bi-directional switch used in this unit
is the General Electric TRIAC Bi-Directional
Controller is mounted on an aluminum heat
sink making it capable.of conducting 5 am-
peres (in both directions—AC) when trig-

6™,

HEAT SINK

JANUARY, 1967

gered with the proper gate current. GE
manufactures the TRIAC either as a press-fit
unit or stud mounted (which is slightly high-
er in price). No matter which type you use,
a heat sink will be required. The press-fit
type requires extra special care when mount-
ing it on the heat sink—the stud type is much
easier to handle.

The power supply is a simple half-wave
rectifier, with a capacitor-input and a Zener-

DRILL 8 TAP '6-32 HOLE (2 REQ.)
0.497 HOLE

: g
ALUMINUM

Press-fit heat sink should not be used
unless you have a fairly well equipped
shop. TRIAC can be broken if improper
or unequal pressure is applied to unit,

diode regulated output. The output voltage
is regulated at 20 volts and is independent
of =10% line-voltage variations. The Zener
diode used is a 1-watt type with a breakdown
voltage of 20 volts. }

Although the TRIAC is capable of con-
ducting S amperes, the current is limited by
isolation transformer T1. The transformers
specified are rated at only 50 volt-amperes
(about 50 watts). To make use of the full
S-ampere capability of the TRIAC, the rat-
ing of T1 would have to be increased to
500 volt-amperes (about 500 watts). Such

Inside view of chassis shows
major components. Inductive
coupling between L1 and L2
could cause Q2 to oscillate.
Oscillations can be stopped
by reversing wire leads to L2
or mounting L1 in end of the
chassis parallel to chassis
board—right angle to L2.

wawww americanradiohistory com
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2'x6-32 SCREW

TRIAC e e

. CHASSIS Foo. &10
Capacitance Switch /Q | |SHOULDER AT4DIA.

INSULATING WASHERS

a transformer costs around $50, so a relay
would be cheaper.

Of course you can operate the unit without
the protection of the isolation transformer.
If the metal plate is mounted on the inside
of a plate-glass window there should be little
shock-hazard for anyone operating a display.
Neon lamp 12 (another NE-83, an NE-2,
etc.) is connected to an external ground For continuous operation heat sink will
(like a water pipe), it will serve as a warning be more effective on outside of'chassis
indicator that the metal plate will give a ?°x':f°' 9";“::" he.“:( f°“ve‘|_"'°“ the
“tingle” when touched by someone that is W] (75 U W el S 15 60 LT
grounded. If it lights up, just pull out the of aluminum. If the stud type is desired, the
AC p]ug and turn it over (to reverse the plug- mounting holes will have to be modified.

in contacts). Plug it back in and the neon Silicone grease must be used between the
warning lamp should be off. mica insulator and the metal surfaces of the

Construction. The entire unit is housed heat sink and chassis to insure better thermal
in a chassis box measuring 5 x4 x 1%-in. characteristics of the heat sink. The heads of
The cabinet shown was cut down from a sal- the mounting screws, which are exposed at
vaged box measuring S X 4 x 3-in. The chassis the top of the chassis, also must be insulated.
layout is self-explanatory, and with the ex- The rest of the circuit is mounted on per-
ception of one extra hole (which was drilled  forated circuit board (measuring 1%4 x 4-in.)
by mistake, and is not included in the draw- and mounted using two angle brackets.
ing), needs no further comment. ' Adjustment. When construction is com-

The heat sink, however, is another story. Ppleted, two adjustments are necessary. First,
Care must be taken when mounting the heat the selective stage (L2, C6) should be tuned
sink. The anode of the bi-directional switch to about 1 MHz. If an RF generator is not
must be insulated from the chassis to prevent  available, merely set the slug of L2 to its
possible shock hazard, and is mounted as Mmidpoint position. Then a load, such as a
shown in the heat-sink mounting-detail dia- lamp, should be plugged into the load recep-
gram. Since a press-fit type of bi-directional  tacle. The oscillator-coil slug is now adjusted
switch was on hand, the heat sink used was until the lamp just begins to turn off—with

constructed from a piece of ¥3-in. thick piece (Continued on page 105)
-4
& 7o o0sc.colL (L) 70 COIL (L2) POWER SUPPLY [RRCOS
G=ca #2T £3, #5 4 COMMON .
w
w I = e P EET -
= -
|
Bk
= D05
B
-
= S
oo |
MM /.//

v
+20v 70 TRIAC GATE

Component-board layout shows position of small components. Use spaghetti (plastic
tubing) on the base lead of Q1 and Q3 to prevent short circuits. Dotted lines are
wire connections on under surface of the perforated phenolic board used as chassis.

Rap10-TV EXPERIMENTER
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Blast-through audio, IF, RF
and video troubleshooting!

Al h““
HH !H]H“Hv' '

B Noise gets through where signals fail to
get. And it’s a simple matter to generate
noise. All you need is an arcing contact
and all sorts of frequencies are generated.
How do you generate this noise? Just dig
out that old, unused code-practice buzzer
and convert it into a noise generator. 1f
your buzzer is in operating condition it will
cost as little as fifty cents to complete the job.
Before the circuit and construction details
let’s see what a noise generator is, and where
it can be usetul.

JANUARY, 1967

1 Iulm....m
ST yITT

Robert E. Kelland

Remember the Spark Gap? Basically,
the output of the noise generator consists
of a fundamental frequency, in the audio
range, plus an infinite number of harmonic
frequencies. However, the harmonic fre-
quencies are not harmoniously related to
produce a melodious tone—far from it. In-
stead, the output (when reproduced) will be
heard as noise. This noise will easily pass
through audio, RF and IF circuits without
any tuning or adjusting—the reason why
this noise is useful. The noise generated by
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Shotgun
Signal
Generator

the buzzer can be heard on VHF receivers,
tuned to over 100 mHz (mc.) when the
signal is injected at the antenna.

Specific Uses. Although we have already
hinted at a number of possible applications
in the preceding paragraph, the following list
is worthy of study:

Testing AM amplifiers

Testing RF amplifiers

Testing 1IF amplifiers

Testing video amplifiers

Testing complete systems (e.g. radio re-

ceivers)

Testing speakers
The noise generator will test all of these
and others not listed which you may think
of by yourself.

In short, the noise generator is an untuned
signal generator that will quickly test numer-
ous electronic circuits for operation. The
generator will not show up amplifier dis-
tortion, improper tuning or alignment, or
other pertinent details; it will simply let you
know if the amplifiers are amplifying. Special
audio and RF generators are needed to as-
certain the other facts.

Standard signal injection and signal trac-
ing methods are used in conjunction with
noise generators. To find a defective stage
you start injecting at the output stage and

Completed signal generator is easily
held in one hand {top left) and

can be conveniently moved from point
to point in a circuit (bottom left).
Extended use may call for some minor
touch-up of the unit's tone—

if so, remove the top portion of the
container (above), depress the switch,
and make the necessary adjustments.

work towards the input until the defect is
found.

Construction. The container used in the
model shown in the photos is a cut-down
mailing can measuring 2Y%2 inches diameter
and 2 inches high. Any similar or larger di-
mensioned can may be used. If a screw-on
cover container can’t be found, a push-on
type will do provided you secured it with
self-tapping screws.

Follow the pictorial diagram and the
photos for construction types. The buzzer
serves as its own template to drill the two
mounting holes and the access hole for the
switch.

The switch is made from a 1xV4-inch strip
of spring brass. Bend and drill the switch
as shown in the diagram. Sweat-solder the
switch to the outside of the cover so that
the self-tapping screw (switch contact) will
pass freely through the previously drilled
access hole.

The phono jack is mounted half way up
the side of the container and is soldered
directly to the can. An additional hole is
required for the battery clamp and ground
lug retaining screw. The battery clamp is
formed from a 2xV%-inch strip of aluminum.
The batteries should be connected and sol-
dered before they are clamped in. Because
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of space, a battery holder is not used—it will
be necessary to solder in new batteries when
they need replacing.

Only two wires interconnect the cover to
the body of the can. The first wire is from
the positive side of battery Bl to the ad-
justing screw on the buzzer, and the second
from the ungrounded terminal of the phono
jack J1 to capacitor Cl1. Incidentally, if you
use the same size can as the author, you
should select the smallest size capacitor pos-
sible, otherwise you may have a tight fit.
(Don't use a capacitor with a breakdown
voltage less than 600 volts.)

Test Prod. Shield of the test prod can be
braid removed from a piece of coaxial cable
or thin tubing (from an indoor TV an-
tenna). Solder the braid at the ends to pre-
vent fraying. The ground lead can be a 12-
inch length of AWG-20 hookup wire if a
length of test-lead wire can’t be found. You
can solder it directly to the can, if it isn’t
aluminum, but a solder lug (secured to
the bottom of the can by the battery-clamp
screw) that will grip the insulation will pre-
vent the ground lead from breaking fre-
quently. Attach a clip to the other end of
the lead.

GROUND LEAD
12" LONG

o]

LUG Vary

SWITCH

(TOPSIDE
SOLDER  OF COVER)
Hi

ERE y
MOUNTING 3
SCREW !
SHIELDING ®
BRAID

2SR

5T

R T

e

i

& O5MF ..

é 600V A r
SOLDERED

SPRING BRASS
4" LENGTH N
AWG-12 SOLID
INSULATED
WIRE

G

COVER—”
SWITCH DETAIL

¢
Schematic diagram (at right) reveals
extreme simplicity of noise-generator’s
circuit. Ground lead (not shown) is
connected to cover by battery-clamp screw.

JaNUARY, 1967

SWITCH-CONTACT SCREW
(SEE DETAIL BELOW)

ADJUSTING SCREW

MOUNTING SCREW
SOLDERING LUG

PARTS LIST

B1—2 size AA penlight botteries, 11, volts each

C1—.05-mf., 600-volt capacitor {see text)

J1, PI—RCA-type phono jack and plug

1—Code practice buzzer (Lafayette 99R2556 or
equiv.}

1—Metal container, 2V,” diameter, 2” high
(see text}

Misc.—Shielding braid, AWG 12 insulated
copper wire, scrap metal, screws and nuts,
hookup wire, alligator clip, soldering lugs,
solder, etc.

Estimated construction cost: $2.00
Estimated construction time: 1 hour

When finished, check your wiring against
the schematic diagram.

Test the noise generator with the cover
removed so that you can set the tone-ad-
justing screw. Depress the switch and ad-
just the screw for the highest-frequency,
most consistent sound possible. Put on the
cover (be careful that the interconnecting
wires do not jam the buzzers’ armature) and
the noise generator is ready to go to work.

A final test can be made by touching the
prod to the antenna of a radio—a loud sig-
nal should be heard at the speaker if every-
thing is ok. n

BATTERY CLAMP

Pictorial diagram (at
left) shows how parts are
arranged in top and bot-

tom sections of circular
container. Batteries
should be wired in series.

SELF-TAPPING SCREW

/' ACCESS HOLE
= .q:r/
| BUZZER BASE

SWITCH-CONTACT

SCREW

TONE ADJ. SCREW

L I
¢ —] EC——
05 J1| Pl )
BUZZER =
\—j—m
S1

(T

L+

PROBE
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P@@PL@ B/ FElectronic sentries are helping guard Min-

uteman Il missile sites at Grand Forks Air

Force Base, North Dakota. Designed by the
. Boeing Company, the sentries alert Air
Force security personnel whenever intruders
_ enter remote-site missile-emplacement areas.
] The system is so discriminating it ignores
curious animals or windblown debris. But if
FE T T L T T S . S r—

an unauthorized person enters an alert area,

Skittish rabbits, sea gulls, coyotes the intruder will suddenly acquire escorts
and even rifle bullets can be detected wearing Air Force uniforms.
by robot radar sentries. But only man A radar-type concept, the system relies

on transmitters which broadcast low-fre-
quency impulses over an entire area. Re-
ceivers pick up the signals, digest them

) . electronically and alert Air Force missilemen
by Ray Thomas/ The Boeing Company if an intrusion has been made. Security re-

S T - T T = sponses are measured in seconds.
A most interesting thing about the system
g is that it is keyed to avoid costly and
irritating false alarms. Wayward coyotes,
sniffing at the chain-link fences surrounding
missile sites, could create chaos if the secu-
rity system triggered an alarm each time this
happened. A low-flying bird, a skittish jack
rabbit, or an aimless tumbleweed could pro-
duce the same effect.

Man-Minded. Boeing’s solution to the -
false-alarm problem is to peg the security
system’s response to the radar-scattering pat-
tern emitted by a human being. Also, to keep
waving grass, passing vehicles, or even a pufl
of snow from triggering an alert, the system
relies on carefully designed signal-processing
techniques. Only valid signals emanpating
from the area under surveillance are relaved
to Air Force security guards.

Designing the system to disdain such
things as birds, coyotes. jack rabbits, and
pickup trucks but to respond nnmedistely

invading a Minuteman Missile site will
alert Air Force gendarmes miles away.
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to a valid intrusion came only after intensive
testing. For this Boeing established field sites
at Tulalip, Wash., and at Stampede Pass in
Washington state’s Cascade Mountains.

Company purchasing personnel became
accustomed to orders for rabbits, guinea
pigs, ducks, and pheasants. But figurative
eyebrows were raised when they received an
order for a planeload of tumbleweeds. An-
other surprise was an urgent order for a
quantity of ice-shaving machines (this par-
ticular item was for snow-tests at Tulalip).
Eventually, however, purchasers obtained
14 of the not-so-common machines—every
available one west of the Rockies.

Gull Proof. Sea gulls posed a special
problem. Gulls are protected, and Boeing
had to secure permission to use them for
test purposes. Department of Interior offi-
cials mentally linked the name “Boeing” with
airplanes and had a moment of horror think-
ing that the gulls would be heaved through
jet engines. Told that the gulls, like all of
the other creatures, would simply be released
through a harmless radar field, permission
was granted.

Obtaining live jack rabbits was not easy,
either; at first no one could catch them.
Eastern Washington Boy Scouts took on the
task as a project, went on a jack rabbit
expedition and triumphantly delivered three
to Boeing test engineers.

Pigeons, specially-loaded trucks, antennas,
farm machinery, even empty beer cans were
used to check out the security system’s re-
porting accuracy. Once a rifle bullet was
fired through the test area. Sure enoiigh,
the bullet showed up on the test instruments.
The security alarm system, however, merely
shrugged an unfooled electronic shoulder. &

JANUARY, 1967

No matter how you slice it, man cannot
intrude on Boeing protected missile sites,
Airborme drop-ins (far lef§ triggered the
klaxon as did the creeper (below) and
the shut-in (above center] covered with
radar absorbing material. Snew and artifi-
cial rain (above) did not heemper operation.
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DYNAMIC
DIODE

B If you're a typical experimenter or service

CURVE technician, you’ve got a box of diodes—

accumulated over many years—filled to over-

flowing. And if it’s like anyone else’s diode
TRACER collection the markings have about as much

meaning to you as the double-talk on Radio
Moscow. It's a sure bet that if you start to
use them, somewhere along the line you're
going to connect a 50-PIV (PRV) diode into
a 600-volt circuit.

But there is a way to check diodes, even
if they haven’t the faintest trace of a mark-
ing. Not only can you check the character-
istics of silicon and germanium diodes, but
Zeners as well. Throw together the dynamic
Diode Curve Tracer—in about one hour con-

Don’t guess! See at a g|a“ce struction time—and you’ll be able to repro-
duce visually the dynamic characteristics of

the exact characteristics of that nyost of the diodes you'll run across. And best

u“marked or suspected_defective of all, yOU’” be able to tell whether those
500-for-a-buck surplus Zeners are any good,

diode. Use the same methods that .n4 if so, exactly what their breakdown char-
H H acteristic 1s.

are used to classﬁy LT CIRC O The Diode Curve Tracer must be used

with a scope—any inexpensive type will do

if it is calibrated properly. With it we trace

the characteristics of the diode we are testing.

The Underlying Theory. The ideal

semiconductor diode would have zero re-

sistance to forward current and infinite re-

sistance to reverse current flow. (The line

by Henry Schneider to the right of the zero point on Fig. I would

'

58 RaAD10-TV EXPERIMENTER

WwWw . americanradiohistorv. com



www.americanradiohistory.com

FORWARD CURRENT
(MILLIAMPS)

BARRIER
REVERSE BIAS{VOLTS) QWARD BIAS (VOLTS)

B *CATHODE
! =
KNEE =z ANOD
REGION o Al
S
=

REVERSE CURRENT

Fig. 1. Typical character-
istic curve of a common
diode shows forward and
reverse current and bias
(applied) AC  voltages.

117VAC

. F1
—

BARRIER
FORWARD BIAS

\%C\ATHODE
ANODE

Fig. 2. The knee region of Zener
diodes is a sharp bend to give a

definite regulation voltage point.
A curved knee just wouldn’t work.

REVERSE BIAS

/

REGULATION
VOLTAGE

OVERTICAL
J7

GROUND

»
>

Fig. 3. Dynamic Diode Curve Tracer circuit can be adapted
to high-current tests by changing T1, T2 and reducing R1.

go straight up and the line to the left of it
go straight across—horizontallv.) But in all
semiconductor diodes there is some forward
resistance and a much greater reverse re-
sistance. You will readily see from the figure
that the more vertical the forward curve is,
the more efficient the diode is and the less
power loss it has. And, of course, the flatter
the reverse voltage line, the less reverse leak-
age there is. The curve at the dashed line is
the knee area, and indicates the maximum
reverse voltage the diode will stand. Beyond
that point it will probably avalanche and
burn out.

The Zener diode (Fig. 2) is designed to
take advantage of this breakover point. It is
so designed that it can avalanche (within
limits). When placed in a properly designed
circuit it limits the output voltage to the rated
value of the Zener diode.

Putting It Together. The Dynamic Diode
Checker can be built in virtually any cabinet
you've got around—the model shown is
assembled in a home-brew instrument-type
cabinet but you can substitute a standard
aluminum cabinet or even a wooden box.
The only precaution necessary—if you use
a metal cabinet—is to double check that no
part of the circuit wiring touches the enclo-
sure (for safety’s sake.) A meital cabinet is
just that—a cabinet. It is not a common
ground.

JANUARY, 1967

TO
SCOPE

DIODE_UNDER J6
TEST

HORIZONTAL
95

PARTS LIST
F1—1.5 amp. fuse
11—Neon pilot lamp (NE-51 or equiv.)
J1, J2, J5, J6, J7—5-way binding posts (3

red, 3 black)
J3, J4—Banana jacks, panel insulated (see
text)

R1—15,000-ohm, 2-watt resistor
R2—330,000-chm, 1/2-watt resistor
$1—S.p.s.t. toggle switch

T1—1.75 amp. variable autotransformer
(Ohmite VT2, Knight 64Z938, Standard
175BU or equiv.)

T2—Isolation transformer (Triad N534M or
equiv.) ’

1—Sloping  panel  cabinet 4-1/2x4-1/4x

7-3/16-in. (Premier ASPC-1203 or equiv.)
Misc.—Pilot light socket, fuse holder, tie strip,
decals, wire, solder, etc.

Estimated cost: $25
Construction time: 1 hour

Any component layout can be used—it’s
not critical. J1, J2, J3, J4, J5, 16 and J7
are insulated, 5-way binding posts. The diode
test jacks (J3 and J4) in the model shown
are banana jacks, so that a clip jig can be
used; but for general use, connecting to J3
and J4 might be more convenient if they too
are S-way binding posts. With paint or other
color coding, be sure to mark J3 as the
cathode end of the diode. (Jack J4 is the
anode connection.)

J1 and J2 are provided only for convenient
AC voltage measurement and so the auto-
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DYNAMIC DIODE
CURVE TRACGER

i
T2 iR
o R 7

R

Rear view of Curve Tracer shows components
mounted inside cabinet. Llarger cabinet is

needed for high-current version of tester.

37 I—M

J6 J5 J7

transformer, T1, can be used for other pur-
poses—they may be eliminated if you don’t
feel you’ll need T1 for other purposes.

While T2 is an isolation transformer and
may appear to be unnecessary, it does isolate
the tracer from the AC power line, and
should not be eliminated.

Using The Tracer. To test a diode, cali-
brate the horizontal sweep of the oscilloscope
with an exact voltage per centimeter (or
inch) and set the vertical gain at a value
that will keep the whole curve on the screen
of the scope. Connect checker to scope. Con-
nect the diode between the cathode and
anode terminals (observing polarity!). Turn
on the checker and advance the variable con-
trol slowly until the diode curve approaches
the knee region. Examples of a germanium
diode under test are shown in Fig. 4.

As the curve approaches the knee read the

Fig. 4. Actual scope traces of typical
diodes. The lower trace in each photo
shows the overdriven and regulating
current flow in rectifiers and Zeners.

Front panel of the Curve Tracer has only

one
J6 and J7) can be placed on side or rear.

control—T1. Scope connections (J5,

horizontal voltage. This is the peak inverse
rating of the diode. In the case of Zener
diodes, proceed the same as with ordinary
diodes until you reach the breakover point.

You then read the voltage of the horizontal
line. This gives you the voltage value the
Zener will control at. The cleaner the reverse
breakover, the better the quality of the
Zener.

Note that the curve traced on your scope
may be reversed from left to right when com-
pared with the illustrations. It is important
to observe the cleanness of the curve to judge
the quality of the diode under test. Be sure to
use a reliable calibration voltage. If you are
reading the calibration voltage in RMS, re-
member that the scope is indicating it in
peak-to-peak values. You only have to cali-
brate the horizontal—you need not read the
vertical values. n
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W A secretary ushered me silently through
a maze of corridors into the inner sanctum
of Montebalm Electronics. A door slid back
as we approached and there 1 was looking
across the desk at a little bald headed guy
with horn rimmed glasses. He nodded and
she left. “I’'m Mr. Smith.” Without looking
up at me. “And you’re Mr. Bonner.”

“That’s right, Conrad Bonner.” Put on a
smile. For fifty grand I'd be real friendly.
“Everybody just calls me C.B.”

“Well, C.B., you have all the qualifica-
tions.”

And just what were those qualifications?
All I'd given them was a capsule history of
yours truly: three FCC violations, two fines
and a cancelled license.

“An elementary knowledge of radio com-
munications, and nerve.” Smith came up
with a very legal looking document, small
print and all. “Sign this.”

“What is it?”

“A contract. Among other things, it says
if you don’t come back we’re not respon-
sible.”

A funny feeling at the back of my neck.
“And where am I going?”

“Youwll find that out once the contract is
signed.” Smith took a pen from his pocket.
“You stand to make 50,000 dollars for only
a few hours work. At that price, one can
afford to take a few chances.”

I considered it, took contract, pen and
signed. Smith swung round in his swivel
chair, stepped on a button in the floor and
the whole back wall slipped up into the
ceiling. Behind it a maze of advanced elec-
tronic gear, in the middle a cubicle about
man sized.

“What’s that?”

“A time machine.” He stood up. “It only
goes backwards of course but. . . .” He
walked to the cubicle and picked up from
its floor what looked like a miniature CB
walkie talkie. “We have now developed a
method of returning our passenger to the
present.”

“That’s nice.” Ilaughed. “Otherwise con-
tract or no contract. . . .”

“We merely have to maintain radio con-
tact on 27065 kc.” Smith sighed. “Which
unfortunately is Citizens Band channel 9.”

I moved closer to the cubicle. “What hap-
pens if there’s QRM?”

“The transceiver has been equipped with
low drain, extra long life batteries. Eventu-
ally the channel has to be clear.” He picked
up the walkie talkie and handed it to me.

JANUARY, 1967

Sir CB and
the Dragon

C. M. Stanbury H
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I thought about what all that fifty thou-
sand dollars could buy. Could even move
to Mexico and get myself a new CB license
down there. “Just how far back are you
going to send me?”

“To the Pyrenees, in the days of the Em-
peror Charlemagne and his knight Roland.”
Smith crossed to a closet in the corner.
“And dragons.”

Dragons! I thought they all worked for
the FCC.

“In addition to testing the time machine,
your prime mission will be to verify the pres-
ence of dragons as late as the dark ages.”
He opened his closet and produced a suit
of armor. “Strong as steel but plastic and

light weight.” Followed this up with a sword.
“We don’t actually expect you to use it but
without a sword you’d be conspicuous.”

“What happens if I do meet a dragon?”

Now Smith smiled ever so slightly. “Call
us on Channel 9 and we'll bring you back
in a hurry.” )

So calling myself a fool all the time I
was doing it, yours truly put on yon suit of
armor then, with sword and transceiver
grasped tightly, got into Montebalm Elec-
tronics’ time machine.

Smith closes the chamber behind me,
presses a button and bang there I am, Sir CB
perched atop a cliff in the Pyrenees. Behind
me there's a cave and when [ look down, I'm
overlooking a mountain pass with trail lead-
ing from the pass up here to this cliff. Put
the transceiver on. “Sir CB to base, how do
you read me?”

“Loud and clear.”

Look down again, I see some dust then
pretty soon an army of knights on horses at
full gallop, like the devil himself is after
them. At their head an old cat who looks
just like the King of Hearts who, somewhere
I read, is Charlemagne himself. Now I can
see what is after them and I really do a
double take. A dragon breathing fire and

lightning, also complete with four heads,
three tails and perched atop him a dame—
red haired and really built.

[ try to contact Montebalm but the dragon
is making too much static. Charlemagne and
his army charge by, but instead of following
them, the dragon starts up the path toward
me. 1 duck back in the cave but he comes
right in after me. Sticking out the sword,
friend dragon lets out one good snort and
the thing melts.

Fair damsel stands up on his back.
“Whoa.” Stamps her foot. “Whoa, Slog.”
The dragon meekly kneels and turns off his
furnace. She jumps down with all that
beautiful red hair flowing loose. “You're in
our cave, you know.”

My hands are still shaking. “Well, there
didn’t seem to be any other place to go.”

She notes my transceiver and moves in
closer. “What's that?”

“A radio.”

“What's a radio?” Runs lily white fingers
across it.

“Something you can talk with to people
far away.”

She takes hold of the antenna, then sud-
denly jerks transceiver away from me and
darts around behind the dragon.

“Hey.” 1 start after her but Slog reacti-
vates his furnace, lets out a single snort
which stops me in my tracks.

She perches on his far tail. “Take it easy,
friend. We’re all part of the program.”
Turns on the rig. “Angelica to Montebalm.
How do you read me?”

Smith’s voice crackles through the cen-
turies. “Very strong. No skip and the
channel is absolutely clear.”

I made another start toward her which
brought forth a second fiery blast from Slog.

Angelica waves her hand at me. “Hush.”
Gets down from the dragon’s tail. “Angelica
to Montebalm. Is the special enlarged cham-
ber ready to receive Slog?”

“Everything is in go position. The next
time I hear your carrier, we will bring the
dragon forward.”

Fiddled with the stump of my sword.
“But I need that transceiver to get back.”

She laughed. “You can stay here with me
and help find another dragon for Monte-
balm.” She placed the rig in one of Slog's
mouths, pressed the button then hastily with-
drew her hand. The dragon vanished!

“But what do they want dragons for?”

Angelica smoothed her hair. “Something
about world conquest.” n
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SEND CARD FOR RCA
NEW 1966 HOME STUDY
CAREER BOOK TODAY

YOUR CAREER IN A WORLD OF ELECTRONICS

CUT THE TIME BETWEEN NOW AND SUCCESS

8 Find out about RCA Institutes Career Programs.

8l Learn about the amazing ‘‘Autotext’’ programmed instruction method—
the easier way to learn,

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

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

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

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

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

RCA Institutes also offers
Classroom Training.
Catalog free on request.

(Courses also available in Spanish)
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RCA INSTITUTES, Inc. pept. Rx-Ds

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

The Most Trusted Name in Electronics
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How to Get Rooked

Amateur private eyes open their wallets wide for bugging devices.

B No good secret agent would be without
his array of electronic bugging devices. And
the respective governments which sponsor
said agents presumably spend considerable
time, effort, and expense to keep him well
supplied with the latest gadgets.

As a result, great strides have been made
in miniaturized transmitters, recorders, and
other such units. What’s more, everybody
and his brother seem to have been bitten by
the “007 Bug.” This has created a market
for private, non-government-produced, mini-
aturized bugging gear. Now, anybody with
sufficient funds can easily obtain enough
bugging equipment to make Napoleon Solo
look as old fashioned as Sherlock Holmes
with his magnifying glass.

And see what happened? There were so
many abuses of the bugging equipment by
do-it-yourself secret agents and some shady
private detectives that a federal investigation
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was called to look into the matter. The
searchlight was even shone into some inter-
esting government applications of electronic
espionage.

The Crackdown. Remember the old
joke about “What’s that fly doing in my
soup?”’ (Answer: It looks like he’s dog-
paddling.) This turned out not to be so funny
when FCC investigators discovered that
things like radio transmitters inside of olives
were being placed in martinis.

During the government’s recent investiga-
tion of these eavesdropping techniques, a
Senate sub-committee really came upon the
electronic martini with the hot olive (the
toothpick was the antenna). Until the hear-
ings were held, the recipient of such a
martini could only drink it and grumble in
anguish, Now he will be able to make it a
federal case.

The FCC ruled that electronic bugging in-
volving radio transmissions by anyone other
than an authorized government law enforce-
ment agency is a federal offense. The rule
provides for a fine of $500 for every day
the bug is used, a penalty that could easily
drive the electronic martini into the pages
of history or the makers of the gadgets to
drink. There are many other eavesdropping
devices, however, which do not utilize radio
transmission and are therefore not covered
by the FCC rule.

An FCC official has stated, “I would sup-
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I’s no trouble at all to bug or de-bug at twice the going price.

pose the new rules will affect private detec-
tives who make it a practice of using radio
devices to get evidence in divorce cases, and
those trade-secret stealers who attempt to
listen in at business luncheons or meetings
to find out what competitors are doing.”

The Exceptions. This may indeed be the
case. Senator Edward V. Long (D-Mis-
souri), chairman of the powerful Senate
Judiciary Sub-Committee that probed the
bugging devices (and the man who brought
to light the bugged martinis), said that the
FCC took a step in the right direction. He
added that the FCC would still have to draw
up guidelines setting limits on when law
enforcement agencies could press such de-
vices into service., (The use of miniature
listening units by Internal Revenue Seryice
agents was highlighted during the Senate
hearings, by the way.)

The Justice Department, the FBI, and the
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Internal Revenue Service each noted that
they were law enforcement agencies and as
such were exempted from the new FCC
rules. The exempted category also includes
any security detail or branch of any federal
agency (presumably this means the CIA,
military intelligence, secret service, etc.).

FCC Chairman E. William Henry said the
action was designed to protect the little man
from the “big ear” and declared that the
“right of privacy is precious and should not
be sacrificed . . .” The FCC took the ques-
tion under its wing because, it claims, almost
all eavesdropping devices require use of a
microphone, a radio transmitter, or an am-
plifier to pick up or monitor conversations
and to broadcast them back to another point.
That means the use of the airwaves, which
are under FCC control. FCC officials care-
fully pointed out that eavesdropping is differ-
ent than wiretapping, which also is illegal,
although they admitted that many eaves-
dropping devices could easily perform as
wiretaps.

Sampling the Market. In view of the
hearings, we decided to see what kind of
bugging gear which you or I could purchase
without any more difficulty than buying a
pack of smokes. We fired off letters to sev-
eral dozen manufacturers who run classified
ads for these gadgets in various publications.
Surprisingly, few answered our request for
information on their products. Deciding that
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our use of a publishing company letterhead
might have caused some consternation on
the part of the manufacturers, we found our
natural curiosity whipped to an even higher
pitch.

We next tried sending inquiries on plain
letterheads and signed by persons whose
names haven’t appeared in publications. This
brought in a better crop of replies, but some
companies seemingly send out their bro-
chures only to applicants meeting some un-
known set of specifications. In other words,
we were unable to get replies from many
companies regardless of what devious means
we employed.

And no wonder. For when we finally saw
the equipment being offered for sale to
potential espionage agents, we were aghast
at the prices being asked! In instance after
instance, this same gear could be duplicated
from an Allied or Lafayette Radio catalog
at a fraction of the cost. Some offerings, of
course, are not to be found in a parts house
catalog. Even so, the manufacturers evi-
dently assume that the prospective cus-
tomer is unaware of the fact that most of
the products are not too difficult to build
with inexpensive components or can be
purchased elsewhere quite inexpensively.

For example, most spy supply companies
offer a miniature FM radio transmitter. The
rub lies in the fact that the exact same unit
is offered by different spy companies for
prices ranging from $84.95 to $149.50. The
little black box promises to broadcast voices
over a range of about 200 feet, using ‘a
1.5-volt battery as a power source. But al-
most any experimenter can dig through an
electronics supply house catalog and locate
something called a “transistorized FM wire-
less microphone transmitter for high-im-
pedance microphone.” The units are roughly
the same size, perform exactly the same
function, over the same range. The catalog
unit sells for less than $3.50!

Anti-spy Devices. What about the bug

“detecting” devices? An outfit in New
Mexico sells one which enables you to sense
the presence of any nearby radio bug oper-
ating within the frequency range of 85
through 250 MHz (mc). It’s a nice piece
of gear and sells for $99.95. A Houston,
Tex., company offers a less expensive de-
tection device priced at $59.95 (a budget
model sells for $39.95, but offers less sen-
sitivity than its larger brother). Want one for
even less? Lafayette Radio will be more than
happy to sell you a gadget called a “field
strength meter,” an electronic duplicate of
the $99.95 unit in almost every respect, for
less than $7!

No good spy would be caught without a
miniature amplifier to use when listening
through a wall. A Canadian manufacturer
has one which puts out 100 milliwatts of
audio for only $39.90. A slightly more
sophisticated unit, with a stethoscope-type
earphone, sells from a New York City
supplier for $69.50. But you know that you
can buy a miniature amplifier which puts out
3 watts (30 times more power than the
$39.90 unit produces) from McGee Radio,
in Kansas City, Mo., for $7.50. Add a pair
of $1.39 Lafayette stethoscope earphones
and a 98¢ Allied Radio lapel crystal mike
(total investment of $9.87), and you've
duplicated (perhaps exceeded) a $69.50
“spy” product.

Going even further into spying, you could
purchase a special FM receiver which per-
mits you to hear some of the bugging devices
from your car. The one pictured in a bro-
chure we received sold for $185. But closer
inspection revealed the unit was a Regency
Model M-40, available from normal sources
for $114.95.

Twice Plus Two. Biggest thing in bugging,
of course, is the “secret” tape recorder. The
mail order spy shops peddle these at prices
not far from astronomical. Here’s an ex-
ample. You can buy an Iscd Model CTR-
5400 tape recorder from Allied Radio for
$59.95. The exact same, identical (bolt-for-
bolt), unit is being sold from the New
Mexico company for $117.88—only $2 less
than twice the Allied price!

Place an $8 attache case around a little
tape recorder and you can. expect to spend
from $399 to $475. If you bought your own
attache case and a $16.95 “Juliette” recorder
from Allied, you could duplicate the whole
thing for about 5% of the spy shop price.

So it goes, and with the possible exception

(Continued on page 127)
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Super—Gain Amp
for Mini-Mikes

@ The jokers on the entertainment com-
mittee had it beautifully set up. Concealed
behind the flowers decorating the restroom
of les jeune fils was a mini-mike (a minia-
ture microphone) connected to a voice-
operated tape recorder. And at the stroke
of midnight the tape was to be played so
that everyone could hear what the girls
thought of their dates. Naturally, the embar-
rassment this would cause was of no interest
to the entertainment committee.

At the stroke of midnight the chairman,
wearing a smirk three-miles wide, made his
well rehearsed double-entendre announce-
ment; and to the chorus of cries from the
“mamas” and hysterical laughter of the
“papas” he rolled the tape.

Fun-eeee!!!! You bet! For all that came
out of the recorder was clinks, clanks,
oomphs and swishes. Not a single intelligible
word to reward the efforts of five men, 400-
dollars worth of electronic gear and 10 miles
of tape.

What beat the boys was the mini-mike
they had taken so much trouble to conceal.

Fact is, mini-mikes are different from the
usual mikes we’re used to, and the nature in
which they’re used adds another dimension
to the old problem of getting enough gain.
And the differences and dimensions are re-
solved by simply getting more gain.

Why The Mini-Mike. The type of micro-
phone that resembles a coat button or a tie
tac simply has not got the “oomph” of a
“standard” mike. As an example, consider
the usual experimenter-grade crystal or ter-
amic mike. Its output is generally around
—58 to —45 db when the sound is directly
into the mike. On the other hand a mini-
mike’s output is about —70 db under the
same conditions, so the user starts off with a
need for about 30 db additional gain. Then,
since mini-mikes are used for eavesdropping
the sound is rarely projected into the mike
and the difference in the mike’s output volt-
age between direct and indirect sound aver-
ages 20 db (or more). So before the experi-
menter can effectively use a mini-mike an
additional gain of at least 50 db is required.

Since few recorders or amplifiers have
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Perf board isn’t crowded

and it should be quite easy to

shave a few square inches

off the size if you have to make
a smaller unit to fit into

a particular cabinet or area of

an existing amplifier.

For a little more money you can
get really miniature

electrolytic capacitors—mounted
vertically to save space.

WIRE BATTERY
CLAMP
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50-db gain (or more) to spare a mini-mike
generally requires an additional preamplifier.
Unfortunately, most add-on preamps in-
tended for mini-mikes are usually quick-and-
dirty projects with poor stability, worse fre-
quency response, and high distortion and
excessive noise (hiss) level.

But add less than a buck’s worth of extra
components to any quick-and-dirty preamp
and you come up with a Super Gain Amp.
For Mini-Mikes; a preamp with good fre-
quency response (= 3 db 10 to 10,000 Hz),
low distortion (less than 1% at rated output)
and low noise. Minimum gain is 50 db and
maximum output voltage (before clipping)
is 0.50 v. rms. The clipping level is sym-
metrical (both positive and negative peaks
are clipped equally) so that if it is used for
sound pick up where there may be sudden
peaks in sound level the recorder or main
amplifier will not be overloaded. (You’ll just
get distortion of the original waveform,
caused by the clipping—but the signal will
be intelligible).

The circuit (shown above, right) is an
adaptation of a recommended preamp de-
signed for Hi-Fi systems. Nothing is really
unusual except for the rather “tight” base-
bias stabilization that allows the preamp to
be used (concealed) in places where there
are unusually high or low temperatures with-
out serious effect on overall performance.

Though the input impedance is low, in the
order of 10,000 ohms, the preamp can be
used successfully with high- or low-imped-
ance mini-mikes. It cannot be used with
standard mikes as the maximum input level
before saturation is 1.8 mv. The output can

(Continued on page 127)
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Super-Gain Amp circuit has direct-coupled
transistors and bias network (R1, R4, R5
and R6) to reduce effects of temperature.

PARTS LIST

B1—9-volt (Burgess 2U6, Eveready 216 or
equiv.)

C1—=30 mf., 12 VDC electrolytic capacitor

€2, €3, €5-100 mf., 12 VDC electrolytic
capacitor

C4—.25-mf. (see text)

Ql, Q2—pnp transistor (2N217, 2N104 or
equiv.—see text}

R1—10,000-0hm, 2-watt resistor

R2—2200-chm, 2-watt resistor

R3—27,000-0hm, %2-watt resistor

R4—150-chm, Y2-watt resistor

R5—220-ohm, Y2-watt resistor

R6—680-chm, Y2-watt resistor

R7—3300-ohm, Y2-watt resistor

S1—S.p.s.t. miniature slide or toggle switch
(not mounted on perf-board)

1—perf-board, 23x4-inch

Misc.—Flea clips, transistor socket, wire, solder,
battery connector, etc.

Estimated cost: $4.00
Construction time: 2 hours

While flea clips are used
here as solder terminals any
push-in terminal will
serve. For a more compact
unit eyelets can be

set in the holes used and
extra pigtail lead-length
can be used as under-
chassis interconnections.

It may not be as neat as a
printed-circuit board

but it's practical.

Rap10-TV EXPERIMENTER
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cn TRANSCEIVER

YOU NEED

By Herb Friedman
KBl 9457

There is more to picking a CB rig than selectng a color or a brand name—it’s operation
that counts. Here are the important features to consider when plunking down the hundle.

B Do you know the odds are about 3-to-1
that your next (or first) CB transceiver will
not suit your needs? Yes, by conservative
estimate more than 70% of the CBers are
not satisfied with the transceiver they se-
lected. The problem? Simple: no single
transceiver contains all the generally desired
features. Worse yet, features which look
good on paper might well turn out to be of
minor importance, while some overlooked
minor feature is what was really needed.
You want an example? Okay. You need
a transceiver to take on a hunting party in
the backwoods—it will be mounted in an
open Jeep. What's best? You select a fully
deluxe model with superselectivity, high mi-
crophone gain, and an adjustable swivel
bracket. The result: the superselectivity isn’t
worth two cents—there isn’t another CBer
for twenty miles, your other stations can’t
understand you because the supersensitive
microphone is also sensitive to engine noise,
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and your passenger gets “washerwoman
knees” from having them constantly bounce
into the sharp edge of the rig’s cabinet.

On the flip side of the coin is the CBer
who lives in Chicago and tries to save a buck
by purchasing a rock-bottom-priced trans-
ceiver. It makes no difference what features
are included, since he can’t use the gear—
everytime the rig is turned on our thrifty
CBer hears five channels at once.

What Do You Need? Keep in mind that
you pay, in money, for every feature—even
if you don’t need them. And you also
pay, in frustration, for those features you
need but didn’t get. The solution is simply
to look for only those features which are
of direct value to you. In some instances
yowll find that a deluxe feature will have
absolutely no practical value, to you, while
a very minor feature such as the shape of
the mobile mounting bracket can be of ex-
treme importance. (turn page)
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CB TRANSGEIVERS

Tube Or Transistor. Hottest things mov-
ing these days are the transistor transceivers,
and many manufacturers can hardly keep up
with the demand. But before you jump take
a good look at what you’re getting.

A transistorized (solid-state) transceiver
is small—very small. Mounted under the
dash it hardly takes up any room, in most
cases, even less than the heater controls if
they’re installed under the dash. If you lack
underdash space, or if you want to keep the
passenger legroom unrestricted, a transistor
rig is an excellent choice. But with few ex-
ceptions, the tuning controls on solid-state
models are ‘“‘sealed”—you cannot compen-
sate for a difficient antenna system. Also, the
speakers are generally small, with small
sound. However, a sacrifice in sound quality
is well worth the legroom if that’s your need.

On the other hand, rare is the base station
that doesn’t have room for a tube transceiver
with its generally superior sound quality and
tune-up flexibility.

Another consideration is power consump-
tion. If your car’s electrical system is run-
ning at capacity, certainly the low drain of
about an ampere for the solid-state rigs is
an asset compared to the three or more am-
peres needed for tube models. But in the
base station, where the supply voltage is the
AC line, power requirement is of no impor-
tance—unless you're trying to save pennies
on your monthly electrical bill. -

However, if a base transceiver is to be in
an area of restricted air movement, such as
a closet, the low-heat production of a solid-
state transceiver is certainly important
enough to rate first consideration.

Finally, keep this point in mind. Repairs
to a tube transceiver can generally be made
by anyone with an electronics background.
Solid-state circuit repairs generally require

Spring-type tube holddowns (above} keep
tubes in sockets on rough roads. Spotting
switch (below) is a must on variable-tuned
23-channel receivers. Easily adjusted TVI fil-
ter (right) will keep peace at home—
the base station. Multiple position mounting
brackets are a must for mobile rigs (lower
right}—ijust what happens if you get a new
car must be considered too, when selecting.

g e
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the fine touch of an experienced technician
—one experienced with solid-state units.

Vibrators or Transistors. While most
vacuum-tube transceivers employ transistor
mobile power supplies, there are still a few
models which employ a vibrator. It is
claimed that transistors don’t generate the
hash common to vibrators; also, that they
last longer. The truth? A well designed vi-
brator supply generates no hash into the re-
ceiving circuits and may last for years. Trou-
ble may often be corrected simply by
replacing a low-cost vibrator. Transistor sup-
plies, if not properly designed, can generate
an audible whine (true it’s not hash, but it’s
irritating). And repairs to a transistor sup-
ply can be expensive. Experience has shown
that the failure of a 75¢ rectifier in the high-
voltage supply may also burn out $10 worth
of power-supply transistors before the fuse
blows.

Which is better? Get a money-back guar-
antee on the transceiver and try it out in the
car. Vibrator or transistor, if it doesn’t gen-
erate audible noise it’s okay.

What’s That ‘‘In There’’? While there is
a hectic race to see who can print the best
sensitivity figures, in truth, most modern
transceivers deliver essentially similar re-
sults, generally slightly less than | zv. for a
10-db signal-plus-noise to noise ratio. As a
general rule, sensitivity somewhere in the
vicinity of 1 #v. is fine. But buying extra sen-
sitivity, say 0.25 pv., for a mobile installation
may be gilding-the-lily. The noise level gen-
erated by an auto or boat engine can exceed
20 uv., and you won’t hear any signal that’s
weaker than the noise level.

If you want an idea of how transceivers
compare in the sensitivity race we suggest
you consult the test reports in the CB
BuYyer’s GUIDE, prepared by the Editors of
RADIO-TV EXPERIMENTER.

Selectivity. Here’s the troublespot.
Most CBers want the most selectivity they
can buy, and selectivity costs money. Ac-
tually, superselectivity is needed only in
high-density CB-signal areas. Paying $50 to
$100 for superselectivity when yours is the
only CB station in the neighborhood, and
you use the rig once a day, is like lighting
cigars with five-dollar bills.

As a general practical guide: IF ampli-
fiers, or second-IF amplifiers in double-con-
version receivers, of 1600 kHz. (or higher)
are somewhat broad, and you may expect a
noticeable amount of adjacent-channel inter-
ference. They are recommended only for
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areas of low-density CB-signals; two stages
of 455 kHz (three IF transformers) or a sin-
gle stage of approximately 262-kHz gives
good results in high-density areas with inter-
ference caused only by very strong adjacent-
channel stations. For superselectivity to the
degree that adjacent-channel interference es-
sentially doesn’t exist, one must look for me-
chanical or crystal filters.

The Cliff-Hangers. Mechanical and
crystal filters shape the IF bandpass so that
only signals on the tuned channel come
through the 1F amplifiers. Depending on cir-
cuit design, one is just as effective for CB
transceivers as the other. However, mechan-
ical filter circuits are generally easier to
align and are considered by many to be more
rugged than crystal filters.

Both devices, in effect, shape the IF band-
pass so that instead of tapering off, the IF
response has steep sides, sort of like a moun-
tain cliff. Any signal not in the bandpass
falls down the side of the cliff and cannot be
heard.

Snap, Crackle, And Pop. All transceivers
have noise limiters. The fact that a noise
limiter on/off switch is provided means ab-
solutely nothing; all it can do is show that
there is a noise limiter. Since you know one
exists, why pay extra for the switch?

Noise silencers are something else. Unlike
noise limiters which simply reduce the noise
level after the noise gets into the audio cir-
cuit, noise silencers eliminate impulse noise
in the RF or IF amplifiers by punching a
hole in the signal corresponding to the noise
pulse. They are extremely effective against
sharp impuise noise, such as ignition noise,
but not entirely effective against other types
of noise. However, a silencer may be com-
bined with a standard noise limiter so as to
handle a broader noise spectrum.

If your car is a noise generator, a noise-
silencer circuit should head the list of desired
features.

S, Modulation and Tuneup Meters. S-
meters have absolutely no effect on trans-
ceiver performance; they only indicate the
relative signal strength of the received sta-
tion, and have no value in straight commu-
nications.

Modulation meters supplied on CB trans-
ceivers are often relative indicators show-
ing that there is some modulation. Those
that are supposedly calibrated in percent
modulation are notoriously inaccurate. An
RF or modulation lamp that blinks with
modulation is sufficient to indicate the trans-
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Public-address or remote-speaker

jack {above) is a good feature if you are
working away from the mobile rig—

it can also serve as a listening post in
another room (garage or basement).
Mechanical or crystal filter really is a
needed feature in busy urban areas.
Chatter on one channel is bad enough—
you don’t want to hear those on either
side too—can prevent interference in a
selective-call system too.

mitter is being modulated.

Power-output meters may be either of the
calibrated or the relative-power type. As a
general rule, calibrated power-output meters
are inaccurate. All too often, they are sim-
ply relative-power meters calibrated with a
power output scale that is accurate only
when the transceiver is terminated in a 50-
ohm resistive load. A transmission line
which is not absolutely resistive will often
cause these ‘“‘calibrated” meters to indicate
higher-than-actual power output.

In any event, any type of tune-up meter
is valuable. It gives a continuous indication
of transmitter performance and assists dur-
ing tune-up—the user simply adjusts the
transmitter tuning for maximum indication.
Tune-up meters are generally not provided
on solid-state transceivers because the tun-
ing is sealed.

Do You Need Full Coverage. Today,
channel coverage is available in everything,
from the one channel “utility” transceivers
to the 23-channel, full-coverage models. And
for anyone considering double-duty (with
operation on both the CB and business
bands), there are 25-channel models—23
channels for CB and two extra crystal posi-
tions which can be used for the proposed
H.E.L.P. frequencies or two frequencies in
the class-A business band.

How many channels you need is strictly
your own affair. If you operate a small busi-
ness running one or two trucks and have
need for communications only with your

own stations, then a single channel “utility”
transceiver will be more than adequate. Of
course, if the additional features required are
available in a model with more than one
channel, by all means purchase that model
and equip it with one set of crystals.

Those who operate in groups, (say a boat
club) which uiilize several channels would
of course require multichannel equipment.
And emergency organizations such as a
REACT team would best be served by a
transceiver covering all (23) CB channels.

It is important to remember that full cov-
erage, as part of the basic equipment, is re-
flected in the cost—even if you don’t use it.
If the transceiver is equipped with a com-
plete set of crystals for all channels, the basic
price includes the cost of all the crystals.
Even if you need just one crystal set for one
channel, you must pay for all the crystals
in a “full coverage” transceiver.

Some “full coverage” transceivers provide
such coverage at the user’s option. Though
provided with crystal selector positions for
all 23 channels, the transceiver is supplied
with one set of crystals (or a single trans-
mit crystal) and the user buys the crystals
for the additional channels as needed. The
same is true of models covering say, 4, 6, or
12 channels.

Variable Tuning. Much of the lower
priced gear, and some high priced models,
while providing for less than 23 transmit
chanels, have complete tuning of the CB
band in addition to several receiver crystal
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Selective-call
peace and quiet to any business operation.
Any rig can be converted to the selective
call system but any rewiring costs money.
Round jack, plug are used on unit above,
but other makes and models may use square
or oblong jacks and plugs for connections.

jack makes it easy to add

With superselective receivers the delta
tuning is a necessary feature—even if
transmitters are crystal controlled to
.005%. This is enough for considerable
distortion when the receiver is tuned
to the exact center of the transmitting
channel—1350 Hz away from the carrier.

positions. This feature is favored by those
who might just use one, or two channels for
communications while desiring monitoring
of all activity on the band. Some full cov-
erage transceiver are provided with vari-
able tuning of the band and sockets for 23
transmit crystals—no crystal control for
receiving.

Frequency Synthesis. Full crystal-con-
trolled coverage requires 46 crystals—one
each for transmit and receive for each chan-
nel. A frequency synthesizer is a device that
obtains full coverage with half or less than
half that number of crystals. An synthesizer
reduces total transceiver costs (crystals are
expensive), saves space, and has the same
stability as the individual crystals have.

Spotting. A spotting circuit allows the
transceiver’s tuning dial to be preset to the
transmit channel (important for those trans-
ceivers equipped only with transmit crys-
tals). The spotting switch turns on the trans-
mit oscillator and connects it to the receiv-
er circuits. The user then tunes until he
“hears” a “dead carirer” (or tone if the spot-
ting is tone modulated) or for maximum
reading on the S-meter. Spotting is the only
way the user can be certain the receiver is
tuned to a channel if receive crystals aren’t
used. In this day and age it’s an absolute
necessity.

External Crystal Socket. All transceiv-
ers have the crystals enclosed in the cabinet,
and access to them is via either a trap door
or by removing the cabinet. However, some
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models have a transmit (or a transmit and a
receive) crystal socket mounted on the front
panel. These sockets are usually provided
when the transceiver has limited coverage,
say five switch-selected channels, and allows
the user to easily plug-in the crystals for any
channel.

This feature should certainly be consid-
ered where the user intends to use just one or

"two channels, but with the possibility of

operation on any channel.

Clipper, Compressors and Range
Boosters. These circuits provide more
“talk power” than usually obtained when the
transmitter is normally 100% modulated. As
a general rule they are needed only when the
signal level at the receiving point is extreme-
ly weak—they provide sort of an extra
“push” to the modulation. They offer no ad-
vantage where the signal is received strong
or interference-free. A CB circuit on a clear
channel over a l-to-5-mile path generally is
not noticeably improved by the use of “talk-
power boosters.” But if you require maxi-
mum-range communications, by all means
consider a “booster.”

Little Things Count. Many CBers become
so involved in a transceiver’s electrical per-

formance that they overlook the minor oper- -

ating conveniences which can often become
a first-class frustration—if not a hazard. As
example, a recent major auto accident in
New York State was caused by a CBers mi-
crophone cable getting tangled in the shift
lever. True, the CBer caused the problem
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by illegally driving and transmitting at the
same time as well as by stretching the cable
across the steering column. But the point is:
no part of the installation should interfere
with routine operation of the vehicle. Little
conveniences, such as where to hang the
mike, should be considered when making the
transceiver purchase.

Keeping What You Have. A feature
found only on one transceiver, so far, is a
key-lock bracket that allows the transceiver
to be instantly removed, but yet provides a
reasonable degree of security. If you often
leave your vehicle open, or frequently parked
in deserted areas, by all means consider a
keylock mobile bracket.

Washerwoman’s Knees. As cars get
lower to the ground, the dashboards also get
closer to the engine compartment. Often, a
mobile bracket centered around the cabinet
results in the transceiver protruding into the
passenger legroom. Quite often, though the
passenger’'s knees are “dancing” on the edge
of the cabinet, there’s plenty of room behind
the transceiver. Avoid the problem before it
starts. Many transceivers now have adjust-
able brackets that allow considerable leeway
in the transceiver's back-and-forth position
under dash of car, truck or boat.

Many of the new compacts, the solid-state
transceivers, have a convoluted -bracket,
which though pivoted near the center of the
cabinet’s sides allows the transceiver to be
mounted flush with the dashboard.

For a large car, you'll probably have no
problem, regardless of .the mobile bracket
design. But if you’ve got a compact, pay par-
ticular care to the mobile mount. You might
wind up reducing your seating capacity.

Left or Right. While most transceivers
allow for mounting the microphone either on
the left or right side of the cabinet, or even
on the dash, the cable exit or the mike con-
nector cannot be moved. It seems unimpor-
tant, but check whether your car requires a
left or right cable. On many compact cars
a left hand cable will fall directly over the
gas pedal—right in the area traversed by the
foot as it moves to the brake. (Need we say
more?)

On the other hand, a right hand cable on
a rig mounted in the passenger area of a
large car will require a l-o-n-g stretch by
the driver to get at the mike. It would prob-
ably be a lot safer to have a left hand cable
with a magnetic mounting microphone that
can be “magnetically clipped” to the dash.

Keeping Everything in Place. As a
general rule we may say that modern CB
transceivers are quite ruggedly constructed,
certainly able to withstand average abuse.
However, if a mobile transceiver is slated

Winking light (left) indicates changes
in carrier level—modulation. It sure
is a consolation when you can't get
an answer to your calls—reassurance

that are putting something out.

you

Tuning controls (above) on the rear of
rig are easier to get to than those in-
side cabinet. Quick touchup of tuning
is possible without removing rig from
the cabinet—a nuisance in a “mobile.

RAp10-TV EXPERIMENTER
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for extra rugged usage (such as in a 4-wheel
drive job operating in the mountains) a little
extra insurance in the nature of tube hold-
downs is in order.

Tube holdowns, generally a spring-
loaded clamp or a shield fitting over the tube,
is used only on the larger tubes, those hav-
ing a tendency towards falling out of their
sockets by themselves.

Another ruggedizer is rivets in place of
screws. While any transceiver component
secured with a screw and lockwasher is gen-
erally adequate, for extra rugged use (and
a car operating on city streets or paved high-
ways is not “rugged use”) look for rivets.

What's the Polarity. Most cars have a
12-volt negative-ground battery—meaning
the battery’s negative connection is tied to
the auto body. Therefore, most transceivers
use the cabinet as the negative battery lead.
However, if your car has a positive battery
ground, or if it is possible your transceiver
might be relocated in a car or boat with a
positive ground, look for a transceiver capa-
ble of operation with either a positive or neg-
ative ground—one where the transceiver
cabinet is not connected to either battery
input lead.

Loud Hailing. Many CB transceivers
have either a Public Address (P.A.) or a
remote-speaker output. The P.A. output
uses the transceiver s microphone and modu-
lator circuit as a low-power P.A. amplifier,

using a plug-in portable speaker or horn in
place of the built-in speaker.

Remote-speaker connection only provide
remote monitoring of the received signals.
With a speaker placed on the roof of the
car you can hear, from some distance, a call
directed to you.

Selective Calling. If youre only inter-
ested in receiving or hearing CB signals di-
rected specifically at you, a selective calling
device (or some similar name) is the only
way to insure your peace and quiet. A selec-
tive call effectively mutes the speaker (ac-
tually the audio circuits) until it senses a
specific tone or series of tones. The selective
call also provides the “code” tone for trans-
mission. Most selective calls provide several
“codes,” so that a single base-station trans-
mitter can activate individual mobile units
all operating on the same channel. Anyone
without selective calling circuitry can still
hear your transmissions—you won’t hear
their calls.

Summing Up. Well, those are just a few
features to look for in a CB transceiver. As
you can see, sensitivity and selectivity are not
the most important things—conveniences
also count. It’s not necessary to look for
“the best,” but rather compile a chart of ex-
actly what the transceiver will be required to
do and the way it will be used by the opera-
tor. Then to look for a transceiver that meets
those specific requirements. =

Almost any fumble-fingers

can operate ‘“‘ultility” transceiver.
Only controls are squealch

and on/off-volume control since
rig has only one channel.

Plug-in power supplies
(left} make the rig suitable
for use in just about

any location or vehicle.
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KAAR SKYHAWK-335
Solid-State, 23-Channel
CB Transceiver

B The Kaar Skyhawk-335 CB transceiver
is the perfect answer to the questions: “Is
there a solid-state CB transceiver that has all
the bugs ironed out of it, and is it as good as
comparably priced tube models?” In fact,
the solid-state 335 measures up to and ex-
ceeds many tube models on the market
today.

The Skyhawk is typical of other trans-
ceivers in that it is primarily a 12-VDC
model. An optional AC power supply is re-
quired for 117 VAC operation. But unlike
others, the Skyhawk, though factory wired
for a negative-battery ground, can be easily
rewired for a positive ground. The wiring
changes are not internal, they are made in
the power supply connector that is easy to
get at.

Full 23-channel crystal controlled cover-
age is provided at the user’s option. The unit
can be purchased with either a full set of
crystals or just one, with extra channel rocks
added as needed. Using a frequency synthe-
sizer circuit, the Kaar requires but a single
crystal for both transmit and receive. To in-
sure proper reception of received stations

X TAL SOCKETS

CHANNEL
SELECTOR
SWITCH

SWITCHING RELAY

LA CHECK

R~

3

which are off the center channel frequency,
Delta (variable) tuning =3 kHz (kc.) of
center carrier frequency is provided.

The Features. Among the conveniences
provided in the Skyhawk are a page (public
address) output jack that is keyed-in by ro-
tating the Squelch control full counterclock-
wise, a remote speaker jack, a pre-wired
socket for a selective calling adapter, a com-
bination S and Relative Power output meter,
and a multi-position mobile bracket that
allows the transceiver to be mounted flush
or centered under the dash.

The Receiver. The receiver, which uses
a double-conversion superheterodyne circuit
with double-tuned IF transformers, pro-
vides high selectivity without recourse to
mechanical or crystal filters. Measured
through the antenna input, not just the IF
amplifier, the adjacent channel rejection was
36 db on the high side and €7 db on the low
side. This wide variation is probably due to
crystal tolerances and a representative value
is probably the mean average—over 50—
which is good.

Sensitivity was very high, measured at

# Bottom view of unit shows

i speaker inserted in maze of the
components. Crystal socket

is bar at left of speaker. IF
and other tuned circuits

are at top. Relay, right center,
does switching for receive

and transmit operations.
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0.22 wuv. for a 10 db S+N/N ratio. Noise
limiting and squelch action was average.
Audio output from the supplied speaker
checked out very clean, with a measured 2
watts AF output available at 100 uv. input.
Image rejection was a very adequate 61 db.

Stability of the received signals at varying
battery voltages representing varied engine
speeds was very good, with no noticeable
frequency drift or changes in speaker vol-
ume, probably due to the Zener diode regula-
tion of the oscillator.

The AGC, automatic gain control was ex-
cellent, with an input signal level variation
of 100 db (1 to 100,000 uv.) producing an
AF variation of only 3 db. This means the
user can crank the volume control wide open
to hear a weak signal without fear the local
down the block will “blast” the speaker
when he transmits.

The Transmitter. RF power output
checked out at 3.8 watts into a 52-ohm
dummy load indicating a high degree of effi-
ciency in the final RF stage. Unlike some
other solid-state transceivers, the tuning ad-
justments on the Skyhawk are not sealed and
may be adjusted by the user to compensate
for variations in the antenna system.

The modulation is very clean, with limit-
ing at 100%. Microphone sensitivity for
100% modulation checked out at -25 db,
equivalent to a moderate level voice talking
close to the microphone (as would be the
case in mobile service). A very effective
“speech compressor” is part of the Skyhawk.
This one works by sampling the voltage
across the modulation transformer, rectify-
ing the sample to DC, and then varying the
gain of a low-level amplifier.

METER
ZERO
ADJ

SELECTIVE
CALL PLUG

REMOTE

SPEAKER JACK AINTENRG, JGH

Rear apron of transceiver shows location of
jacks and plugs. Internal speaker is discon-
nected when remote jack is used.

The Overall Construction. Though the
Kaar Skyhawk-335 measures but 63"W x
2%"H x 9%4"D, it is quite a handful in
weight, due mostly to an extra heavy steel
cabinet. The insides appear to be of high
quality with all components tied down tight,
and an enclosed switching relay. It has both
the “feel” and construction of a well made
item. The Installation and Maintenance Data
manual supplied with the 335 includes many
tips on tuning as well as the printed-circuit
layout and wiring diagram.

Summing Up. A lot of thought appears
to have gone into the Kaar Skyhawk-335,
for it has the performance, conveniences and
construction that one associates with the
best in CB equipment. . Priced at $199.95,
additional information is available from
Dept. EC, Kaar Electronics Corp., 2250
Charleston Rd., Mountain View, California.

Up and Down with Fiber Optics

B New fiber-optic magnifiers from Corning Glass
are proving exactly what the doctor ordered
when mechanical stress, dirt, dust, and other
contaminants preclude the use of more con-
ventional optical systems. Images can be dis-
played on either a flat or a contoured surface.
Even more important, these new fiber-optic mag-
nifiers can bring an object either up or down in
size with the same high contrast and resolution.

Capable of magnifying or minifying up to ten
times, these fiber-optic devices have a maximum

Photo reveals how Corning’s fiber-optic
device can make print larger or smaller.

JANUARY, 1967

output size of 3 x 3 in. Thus, while of limited
value in a biology lab, they can serve a useful
function in film enlargers, photoelectric exposure
systems, and other critical viewing applications
that demand precise enlargement and transfer. B

‘. Corning
i magnd-
[ sicatio:
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BC-221 and LM frequency meters can be
made accurate to 0.001%, for o legal
CEB frequency-calibration instrument.

By Charles R. Noegel

8 From the very start of CB activity back
in ’59 the technical CB highbrows have end-
lessly disputed the merits of using the rela-
tively inexpensive BC-221 frequency meter
for CB frequency checks. The core of the
problem is simply that the BC-221 was never
intended to have the accuracy required for
CB frequency checks. At best, the BC-221
and the Navy version, the LM models, have
an accuracy of *+0.01%, well below the
+0.005% tolerance established for CB by
the FCC.

Bright Ideas. Among the ideas offered
for BC-221 usage was complete revamping
of the BC-221 (a more stupid idea has yet
to be presented—keep your mitts out of a
frequency meter), continuous operation of
the filaments 24 hours a day (still doesn’t
improve on the =0.01% accuracy), and the
use of the intermediate “beat points” in the
BC-221 (contrary to regular belief the beat
points are no more accurate than +0.01%).

But if you're willing to crawl out from
under theory and invest about an hour’s
work you can use a BC-221 for CB frequen-
cy checks—and you'll wind up with an ac-
curacy equal to the best of commercial CB
frequency meters, and you won’t have to
touch the insides of the BC-221.

True, the BC-221 is rated at only =0.01%
accuracy. But at 1 MHz (mc) that works
out to =100 Hz (Hz is fancy technical talk
for cps). The CB accuracy of +0.005% at
27 MHz is 1350 Hz. Obviously, if we’ve
got a leeway of 1350 Hz any instrument
accurate to =100 Hz is one heck of a good

80
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frequency meter. (We are using 1 MHz and
27 MHz to avoid getting into tolerance for-
mulas which really have no bearing on the
subject.)

While 1 MHz is useless at measuring 27
MHz, it does become useful if we add it to
a 26-MHz signal of known absolute accu-
racy. For example, assume we have a
26-MHz oscillator with zero-frequency de-
viation, it is exactly on 26 MHz. If we beat
the 26-MHz oscillator signal with the 1-MHz
signal of the BC-221 we obtain a 27-MHz
signal with a tolerance of 100 Hz, and that is
an accuracy of almost +=0.0005%. That’s
right, four decimal places. Of course, this is
too good to be true, for we must allow for
interpolation of the BC-221's readings in

Improved accuracy of the BC-221 and LM
frequency meters is due to this little
FO-1 crystal oscillator manufactured by
International Crystal as a subassembly.
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order to accommodate the 5 kHz offset of
each CB channel—the closest CB channel is
27.005 MHz. Allowing for all the practical
tolerance in such a system the accuracy
would be better than =£0.001% —still
excellent.

Getting Set Up. A working, inexpensive
CB frequency meter consists only of a BC-
221 and a 26-MHz oscillator—the model
FO-1, by International Crystal Co. of 18 N.
Lee, Oklahoma City, Okla. The FO-1 oscil-

DUMMY
LOAD

FO-1
OSCILLATOR —

The complete test set-up
shows International Crys-
tal FO-1 as the auxiliary
oscillator — dwarfted
between the CB trans-
ceiver and BC-221.
Oscillator is powered
by supply inside BC-221.

lator requires 150 VDC and 6.3 VAC which
can be “stolen” from the BC-221 or LM's
power supply. (The power supplies are gen-
erally home-brew so it’s okay to work on
them.}

Warm up both the BC-221 and the FO-1
for at least a half hour.

While they are warming up attach a small
capacitor (about .005 mf.) to the antenna
post of the BC-221. From this capacitor
run a clip lead to the RF Our point on the

e OOSMF
®—————RF OUT

SUPPLY

Rear view of setup for frequency check of CB transceiver shows power supply that
replaces battery pack of original frequency metes design and also powers FO-1 chassis,
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FO-1 oscillator. Another clip lead is strung
out from this point as an antenna.

Now we’re all set up to check frequencies
and while we're still waiting for our equip-
ment to warm up, we can discuss how our
check will be carried out.

How It's Done. Let’s prepare to check
Channel 11. The principle is easy. First, we
have a known accurate 26,000,000-Hz (26-
MHz) oscillator plus a frequency meter
VFO which, when properly checked and
adjusted, will be accurate to a very few
Hertz (more about settings later).

Set the BC-221 to 1.085 MHz. This fre-

FRE((:AL'J-‘E;)‘JCY CB FREQUENCY CHART FOR

BC 221 # 3044 USED WITH 26.000,125 MHz OSCILLATOR

lator combination and any deviation of the
transmitter frequency from 27.085 MHz will
be heard as an audible beat note in the head-
phones.

Check the Calibration. Set the BC-221
dial for a frequency of 135.593 kHz. (This is
the intermediate check point for Channel 11,
we have to interpolate to get the exact dial
setting.) Adjust the corrector until the BC-
221 zero beats against the internal 1-MHz
calibration crystal. This must be done care-
fully to set the frequency meter for maxi-
tnum accuracy. Now adjust the dial to give
1085 kHz and key the transmitter. Unless
the CB set is “dead on” frequency you will
hear a beat note in the phones. Adjust the
dial until the note “zero beats”—then, by
transposing the dial reading to frequency and
comparing it to the center frequency we have

200 | I
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T
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\
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Q
©
[+

0607

[+]
Q
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Frequency chart like that above will have to be individually m
Charts are not interchangeable with other BC-221s (or LMs) or

quency adds to the output of our 26-MHz
oscillator with the result that we are putting
out a signal that is 27,085,000 Hz (27.085
MHz). This is the frequency that our CB
transmitter should generate to be on Channel
11. We must, however, compensate for the
variation of the crystal oscillator frequency
from 26 MHz. As certified by International
Crystal this oscillator is +125 Hz-26,000,-
125 Hz (26.000,125 MHz).

Next step is to fire up the good oI’ CB
bandbuster and set it to Channel 11. First
disconnect the antenna and replace it with a
50-ohm phantom antenna (dummy load),
then drape the antenna of the BC-221 in the
vicinity of the dummy load and we’re ready
to count its Hertz—after at least a 15 minute
warmup. Now don the frequency-meter
headphones and key the transmitter. When
the transmitter is keyed, its 27.085 MHz
signal will beat against the 27.085 MHz
signal from the frequency meter and oscil-

www americanradiohistorv com
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0612
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ade for each channel.
the FO-1 oscillators.

a very exact measurement of our transmitter
frequency variation. The rest of the channels
are checked similarly.

There are two methods for quickly trans-
posing dial readings to frequency. One is
to prepare a graph of BC-221 dial readings
versus frequency for each channel. Another
way is to prepare a chart with the Hertz
(cycles) for each vernier-dial division shown
as well as the check and center frequencies
and the low, and high-limit dial settings.
Either method provides an accurate way of .
determining frequency quickly.

This frequency measuring technique has
proven to be easy to use, accurate and in-
expensive for frequency checking on the
bench. It works just as well for on-the-air
checks, too, because the BC-221 and 26-
MHz oscillators emit a signal that mixes with
an incoming signal and the beat frequency
is readily heard on the monitoring receiver.

(Continued on page 130)
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by Len Buckwalter, KBA4480

Save wads of dough by spending a little for some very basic test equipment—Kkeep your rig perking. Those built-
in meters won't let you know your rig is starting to wheeze and limp until performance drops way, way down.

B Whether you’re a maestro on a meter or
you shrivel in front of a schematic, there’s a
CB test instrument for you. Test equipment
and testing accessories come in all sizes;
from a thimble-shaped dummy load, to a
scope that’s bigger than a breadbox. Prices
begin at about a dollar (dummy load) and
step up to several hundred (frequency
meter). In between are dozens of models
that keep your rig squirting Hertzes over the
country.

Legal Limits. If you've heard a rumor
that you can’t legally check, troubleshoot
and repair your own CB equipment, discount
90% of the tale. You can go anywhere in the
receiver section. The transmitter output
stage is also fair game. Just keep away from
the frequency-determining circuit—which is
the crystal oscillator in the transmitter. Of
course you can’t tamper with anything that
might soup up power beyond five watts, or
kick modulation peaks beyond 100 percent.

Thus you can handle nearly all sections of
a transceiver. If trouble is traced to the for-
bidden stage, you'll have to have the repair
done by a licensed technician. Anyway, most
CB test gear we’ll describe operates outside
the transceiver by analyzing the RF signal.

CB test equipment is extracted from a
diverse category of instruments. Some are
peculiar only to CB, several are shared with
ham radio, others are common in the field of
radio-TV servicing. To help determine your
own needs, we've divided equipment into

JANUARY, 1967

three groups that advance in price and com-
plexity. Browse among them and you find
units to match your pocketbook and level of
technical know-how. Whatever you choose,
there’s a good chance that the instrument
will repay itself many times over; in service
bills or by keeping the rig working at maxi-
mum efficiency. First category is . . .
Basic CB Test Gear. Here's class of in-
struments indispensable to good CB opera-
tion. They are fairly inexpensive—mostly
under $10—and require simplest skill to
operate. Not only do they help you trouble-
shoot but are real necessities during installa-
tion. This group includes field-strength
meter, SWR indicator, dummy load and
VOM. Consider the first device.
Field-Strength Meter. This instrument
is better than having a friend at a distant re-
ceiver who'll give you endless S-readings as
you make adjustments on the rig. The unit
is actually a close-range receiver that re-
sponds to a signal after it has left the an-
tenna. Thus it takes into account each link in
the transmitting chain. It's a gem for tuning
a transmitter into a newly installed antenna.
Just place the meter as far as possible from
the antenna (while obtaining a reading) and
adjust the rig for highest meter indication.
The least expensive field-strength meters
have no amplification. They contain little
more than a meter movement, rectifier and
tuned circuit. So pickup distance is limited to
within several paces of the antenna. This is

wawnww americanradiohistory com
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fine for mobile work, where you can walk
around the antenna, but it poses a problem
for base stations. There may be too much
distance between meter and antenna. The
amplified field-strength meter, at higher cost,
may overcome thhe distance problem. By
adding a transistor stage, the meter’s sensi-
tivity and range is given a boost (to 30 feet
or more). Some models have a magnetic
base for handy dash-mounting in a car.

connection

Field-strength meters have no
to fransmitter except through radiation.

Lafayette units, above (right and left),
Heathkit PM-2 (center} are fine for CBing.

SWR Meter. A field-strength meter reads
output, but the reading is strictly relative.
You may tune the rig for maximum, but
never know if that’s the highest power it can
produce. You'll take a giant step if you also
observe efficiency of the transmission line
and antenna. You can with the SWR meter.
This gadget first samples RF power delivered
to line and antenna. This is “forward” power
Next you flip a switch and read “reflected”
power, the watts returned to the transmitter

RN 4

Two-unit SWR/power meter, by Knight, has
4-foot cable between indicator and coupler.

Reflected-power meter (Heathkit HM-15} is
styled to match transmitter. Technicians’
tester (top) has carrying handle—one of
many test instruments by SECO Electronics.

n:‘:‘F

IR

Jgres

Desk-top Power and

SWR meter (above} is model
TM-58 from Lafayette.
Inline Transicheck is

made by New-Tronics.
Can be easily mounted on
wall, between the CB
transceiver and roof-top
antenna, near rig.

|
|
%

by an improper match in the antenna system.
These bounced-back watts cancel a portion
of forward power and the meter tells how
much. When the meter reads an SWR of
about more than “2 to 1” it’s time to investi-
gate the loss. (A 2-to-I reading means that
11 percent of RF power is being reflected.)

RaAp10-TV EXPERIMENTER
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The trouble might be an out-of-tune antenna,
defective coax line; possibly some interac-
tion with metal near your antenna.

An SWR and field-strength meter are a
dandy pair when used together. They over-
come each other’s limitations. A field-
strength meter may read high but not, as
mentioned earlier, highest. An SWR meter
in some instance could read too low. But if
both meters are noted simultaneously, you've
hit the right adjustments if field strength
zooms as SWR plunges. An SWR meter is
the pro’s method for the delicate job of
“pruning” an antenna (adjusting length for
resonance) and setting up sliding matching
elements on a beam antenna.

Dummy Load. Most transceiver instruc-
tion manuals recommend a No. 47 pilot
lamp connected to the antenna socket when
you wish to test without emitting a signal on
the air. The lamp works and costs a dime
plus the connector. But the price of a truly
accurate dummy load is as low as a dollar. It
overcomes several disadvantages of a lamp.

-

Dummy load (phantom antenna} mounts
on antenna connector. It’s suitable only
for low-powered rigs like those for CB.

The lamp doesn’t present a precise 52-ohm
load to the transmitter and it also changes
resistance with heating. An accurate dummy
(or “phantom”) load maintains the correct
value. If your rig has transistor output
chances are that it was factory-tuned for
52-ohm output. An accurate dummy load
helps you to return to this adjustment if, for
some reason, it’s ever disturbed. Finally, the
device has metal shielding to help contain
the RF signal. With a lamp load, you might
put out a readable signal for blocks around.
VOM, This is a volt-ohm-milliammeter,
but not the costly bench-type of high sensi-
tivity. It’s the hand-size instrument that can
cost as little as $10. Its sensitivity rating is
a low 1000-ohms-per-volt which relegates it
_to the utility, rather than service-bench,

JANUARY, 1967

class. But a VOM of this grade traces a sur-
prising number of troubles in a CB installa-
tion. All of these faults occur outside the
rigs’s chassis. (For troubleshooting inside the
chassis you better pick at least a 20,000-
ohm-per-volt unit.)

The VOM's ohmmeter section, for ex-
ample, hunts out breaks which occur often
in power and “mike” cables. It helps find
good grounds on a car body or dashboard.
Too, the ohmmeter checks for corrosion in
aging antenna elements or continuity in
transmission lines.

The voltmeter portion of the VOM is
peachy. Use it to find the right pickup point
for 6 or 12 volts on the back of a hidden
ignition switch. Check for primary voltage
when the mobile rig won’t light up. Check

Utility testers ({International Crystal's
VMK-1, abeve; EICO 556, below} will do
heavy-duty testing around home, office,
workshop, boat or car but are limited in
sophisticated electronics circuits in CB.

[} www americanradiohistory com

85



www.americanradiohistory.com

86

[ test gear

voltage, too, as the car engine idles, then
races, to see if it swings between normal
limits (about 11 to 14 VDC in a 12-volt car).

The VOM milliammeter section is a real
help. Jack it into a rig and read final current,
a number needed to figure input power at
the final RF amplifier. You’'ll find other uses
for a simple VOM that’ll save hours of specu-
lation on what’s wrong. It needs no AC
power source and is fully portable.

That’s the basic grouping of CB test in-
struments. They’re valuable for tune-up, in-
stallation and some troubleshooting. To
advance to the next step, consider devices in
our second major category.

Intermediate. Here you’ll find a series
of instruments exclusively designed for CB.
Chief feature is that all combine inside one
cabinet several functions just described in
our basic category, plus several new ones.
Again, there’s emphasis on checking a signal
after it’s emerged from the rig. These instru-
ments, usually called something like CB
Transceiver Tester, connect in the line near
the rig, or pick up an air signal via a tele-
scoping whip antenna. Price range is about
$30-40, less if obtained in kit form. What do
these combination instruments offer?

Just about all measure the two kingpins;
field-strength and SWR. (A minor limitation
is that these readings cannot be taken simul-
taneously.) The field-strength meter will
often be the sensitive, ampified type. A
dummy Joad is built in. You can see that
important basics are supplied.

The technical trick pulled off by these
“combo” instruments is that basic parts like
meter, transistor and dummy load are easily
switched around to measure several other
values. Most read out modulation percentage
and thus show at a glance whether your mike
and audio section are operating. Some add a
jack for earphones and yield an audible ver-
sion of what your modulation sounds like on
the air.

Unlike the field-strength meter, which
reads relative RF signal, the testers usually
read output power directly in watts, But this
reading can only check the transmitter.
Since these testers are really indicating
power consumed by a dummy load, there’s
no indication of power radiated by the an-
tenna system. Yet power measurement is

Multipurpose units,

like this Realistic

CB Transceiver i
Tester, save money i
and storage space.

Transistor circuitry in

Ten-2 CB Checker, by Knight, is
also usable as code-practice
oscillator for those wanting to
work for their Ham ticket,

oo T PR TR

Built-in dummy load in this

EICO 715 Trans/Match takes care
of another test device,

Load can be switched into or

out of circuit for tests.

TRAYS Marey

Rap10-TV EXPERIMENTER
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useful to detect signs of output trouble, like
a weak final tube or transistor. And most
testers read the activity of a crystal, which
might decline with age.

To this point we’ve talked only about
analyzing transmitted signals. Combination
testers are also fitted to generate signals for
receiver checking. Signals are supplied in the
three forms. First is a steady RF signal, ob-
tained by plugging a CB transmit crystal into
a socket on the tester panel. Now you can ob-
serve receiver action, or even align its cir-
cuits by adjusting for highest S-meter read-
ing. Though its good for alignment, the

; i

Miniature size of this Executive SWR and
power meter, made by International
Crystal, makes it suitable for installation
in mobile rig as well as on crowded desk.

CTYPE 3
17 OsciLoscops.

This high-quality scope is too expensive
for anyone but the professional. Added

feature of Textronix scope are plug-in
subassemblies that multiply usefulness.

RF signal has somewhat limited value for
troubleshooting. The signal can’t be easily in-
jected at various test points in the receiver
to see where it disappears.

JANUARY, 1967

Suitable for all 2-way radio frequency
checks, Lampkin Micrometer Frequency
Meter has thermometer on front panel to
indicate deviation of internal crystal
standard. The 100,000 ohm-per-volt VOM
(Lafayette Lab-Tester—below) out-performs
VTVM on some ranges—without AC power.

LAFAYETTE

A e ace 902

S v
cdeveowene®

Another useful test signal, is also an RF
carrier (again from the crystal) but one that
is modulated by audio tone. This helps deter-
mine if a receiver’s detector and audio stages
are operative. Simply listen for tone in the
loudspeaker—there’s no need to pull the
chassis out of the cabinet. Then there’s an
audio tone available for injecting into trans-
ceiver audio stages.

Advanced Instruments. For serious re-
pair and troubleshooting CB circuits, ad-
vanced equipment is drawn from the field of
regular radio-TV service. You’ll need a con-
ventional VIVM, (Vacuum-tube voltmeter).
Its high sensitivity (11,000,000 ohms or
higher) on voltage ranges permits you to
check schematic-indicated voltages without
disturbing circuit operation. Resistance
checks can also be performed with the
VTVM’s ohmmeter section. The VITVM
generally needs AC power to make it work.

A milliammeter with a range of 0-100 ma.
DC is needed for checking input power to
the final RF amplifier. (Most often, this
meter is part of a VOM). Access to a tube
tester solves many transceiver problems.

wwwawy americanradiohistory com
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For extremely accurate AC (audio and RF)
measurements are made with this Hewlett-
Packard VTVM. Price puts it outside the

budget of the individual. It's popular
in research and development work though.

Signal Generator. Although the com-
bination tester described earlier can act as
an audio or RF generator, it can’t replace
standard generators in serious or extensive
CB servicing. You'll need an RF signal
generator that includes both CB frequencies,
(around 27 mHz) and IF amplifier fre-
quencies that fall into the few-hundred kHz
category (frequencies that are found on con-
ventional radio-TV servicing instruments).

The RF generator almost always has pro-
vision for audio modulation and this tone
may also be available separately for testing
a transceiver’s audio section. But a separate
audio generator, offering a choice of any
tone, could prove valuable for running a
frequency response test of the rig's audio
section.

The Scope. A wealth of troubleshooting
information is displayed on an oscilloscope.
Even a general-purpose type serves the needs
of CB. Not only will it help you find lost
signals but is the best indicator of modula-
tion percentage.

Frequency Meter. Our final instrument
is reserved for the CBer who belieyes he has
everything—and can afford it. It's a fre-
quency meter. At a price of about $260, the
instrument indicates whether a rig is trans-

Designed for CB servicing this C12B Fre-
quency Meter is a self-contained unit that

also indicates modulation percentage
and power output with built-in dummy
load. Price includes 23 crystals. Unit is
another made by International Crystal.

. 1) "“'“‘W""

Service-bench signal generator is useful
—RF (for receiver alignment) and audio
signals (amplifiers) aid troubleshooting.

mitting within the FCC-required frequency
tolerance of #:.005% . And since crystals can
vary, it’s recommended that a rig be checked
on all channels about once a year. According
to FCC reports, off-frequency operation is a
common violation noted by its monitoring
force. A frequency meter might be a prac-
tical purchase for a CB club. Despite its high
price tag it just might save that amount in
monetary fines paid out by luckless mem-
bers. u

Rap10-TV EXPERIMENTER
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 CB MODULATION

By Herbe-t Friedmon .

Reading scope patterns isn’t a problem—getting the signals (of sufficient
amplitude to be readable) from low-powered transceivers is the headache.

8 Modulation is the key to voice communi-
cations, yet for CB—where modulation is of
extreme importance because of the 5-watt
flea-power limitation—there is really no test
gear that can give the average user or service
technician a frue picture of the modulation
quality. Admittedly, there are several “CB
Test Sets” which contain modulation meters,
but these are in fact relative devices that
only indicate that some signal similar to
speech characteristics is impressd upon the
RF.

Whether the modulation is hum, noise, or
severely distorted audio, a relative modula-
tion meter cannot tell the difference. The
only real way to check modulation quality
is with an undistorted sine-wave input—if
the signal goes in clean and comes out the
same way the modulator is okay. Unfor-
tunately, the CB relative-modulation meters
are calibrated for speech, not tone, and meas-
urements taken with sine-wave input signal
are generally invalid.

Modulation tests with tone requires either

JANUARY, 1967

a specially calibrated modulation meter
(which runs into several hundred dollars)
or an oscilloscope. Generally the scope is
the best bet—it gives an actual picture of the

Easily-wired adaptor mounts
on rear of the scope cabinet.

www americanradiohistory com
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CB MODULATION
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Although circuitry is simple, wiring at
the 27 MHz CB frequencies is critical.

modulation percentage, distortion and any
hum noise which might be present.

Unfortunately, general purpose scopes are
relatively useless as far as CB is concerned.
Since the vertical amplifiers are, at best,
rated to S MHz (mc) the 27 MHz CB sig-
nal must be fed in directly to the CRT plates.
And several hunded volts of signal are usual-
ly required for about an inch of deflection.
At best, a CB rig will put out about 12
volts of RF—hardly enough to increase the
thickness of the CRT baseline, let alone pro-
vide a trace that can be easily interpreted.

If you're willing to spend some time and
money to make an accessory (for less than
five bucks and an hour or so’s work) you can
make even the low power transmitters—one
with an output down to a half watt—fill the
entire face of a 5-inch scope at 100% modu-
lation.

The device that does the trick is the CB
Scope Booster shown in schematic. Basically,
it is no more than a virtually-lossless RF
step-up transformer; it takes no measurable
power from the transmitter, has virtually no
effect upon SWR (therefore it can be left
permanently connected to the transmission
line), yet it provides several hundred volts
of RF to the scope.

How It Works. First, the scope you in-
tend to use must have direct connections to
the vertical plates. Many general purpose
scopes have this connection—generally two
jacks on the rear apron. If your scope is
not equipped with direct vertical plate con-
nections you can’t use the CB Scope Booster
unless you add the circuit (which might not
be easy). If you decide to add direct ver-
tical connections we suggest you first consult
with the manufacturer of the scope.

One thing you must keep in mind through-
out this bit of electronics theory that a scope’s

WWW americanradrhistorv.com _

PARTS LIST

C1, C2—5-mmf., ceramic disc capacitor

C3—7-45 mmf., trimmer capacitor (Centralab
825-BN or equiv.)

1, J2—coaxial connectors (PL-259 or equiv.)

L1—3-turns AWG-22 solid hookup wire (see
text)

L2—3-turn transmitter oscillator coil (Lafayette
3J2R0911 or equiv.)

Tl—primary winding L1; secondary winding L2
(see text)

1—chassis box, 2Vax2Vsx4-inch (Bud CU-2103-A
or equiv.)

Misc.—wire, solder, hardware, etc.

Estimated cost: $5.00
Construction time: 2 hours

vertical-plate input impedance generally rep-
resents a very high impedance—in the order
of 2-megohms plate-to-plate and at least 1
megohm to ground.

In the schematic, the parallel-resonant cir-
cuit (L2-Cl—and C2, C3 too, but we won’t
go into them now) is coupled to the trans-
mission line by L1. (Let’s not bog down in
theory that a parallel resonant secondary
winding is really series resonant. As far as
the link primary (L1) is concerned it “sees”
a parallel-resonant secondary—L2-Cl1.)

The impedance across the secondary of T1
represents a very high impedance; therefore,
any circuit connected to the link “sees” a
high impedance—we now have a high im-
pedance “looking” into, and out -of, TIL.
Since the scope’s vertical input (connected
across L2-C1) is also a high impedance, the
input to primary winding L1 still represents
a high impedance.

Note that we don’t say infinite impedance;
it is just a high impedance—of several hun-
dred ohms. Since the impedance looking

c3
c2

J1

Internal view of the CB Scope Booster
shows heavy-wire jumper between J1, J2
and 3-turn coil {L1) added to make T1.

Rap10-TV EXPERIMENTER
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SWR METER

s
CB SCOPE
BOOSTER

DUMMY LOAD

Setup for ch'ecking the CB

rig’s percentage of modulation
requires considerable
equipment—SWR meter,
Dummy load (to replace
antenna), and scope. Size of
CB Scope Booster, as shown
here, is greatly exaggerated in
size. All interconnections
should be made as short as
possible for testing.

TO VERTICAL DEFLECTION PLATES

ABOUT 50% OVER 100%

100% ABOUT 50% OVER 100%

Scope patterns show the modulation tests
made with tone (top and below) and voice.
Voice patterns keep jumping around on the
screen and percentage of modulation can
only be estimated. Accurate measurements
can be made when using tone modulation.

into link L1 is more than 10 times the SO-
ohm impedance of the transmission line be-
tween the CB transceiver and the load it has
a negligible effect; only a very small sample
of the rig’s RF output flows through L1—
most of the RF flows into the load (resistor

JANUARY, 1967

or antenna system).

The RF in L1 is transferred, by induc-
tion, to L2, which forms a resonant circuit
with C1. Since there is no heavy loading of
L1-C1 by the scope the RF voltage across
the L1-Cl circuit is in the order of several
hundred volts. (If you tried to extract any
power from T1 the voltage across L1-Cl
would fall to almost zero. But the scope
plates are voltage, not current sensitive, so
there is no appreciable loading since there
is no current flow.)

Capacitor C2 and trimmer capacitor C3
form a capacitive voltage divider across 1.2-
C1. While, in fact, the series connected value
of C2 and C3 are part of the resonant cir-
cuit, and are added to Cl in determining
the resonant frequency of the circuit, their
values have been chosen so that a wide va-
riation of C3 has but little effect on the
resonant frequency.

C3 provides an approximate 8:5 size va- -

riation on the CRT and is used to adjust the
pattern so the trace falls between two cali-
brated grid lines on the CRT bezel (for easy
voltage readout and interpretation).

Putting It Together. The unit shown is
built on the main section of a 2V4 x 214 x 4
inch aluminum chassis box. While parts lay-
out is not necessarily critical try to follow
the photographs as closely as possible. Do
not substitute for any component values, use
the specified parts.

T1 is wound on a stock coil form. The
form is supplied with a three turn winding
which is used as 1.2, the secondary of TI.
Between the top of L2 and the mounting
flange, wrap a three turn link (L1) made of
AWG-22 solid, plastic insulation hook-up
wire. LI is not critical, position it approxi-
mately midway between L2 and the flange;
just wrap three turns and give it a twist to
hold the coil together. If the coil appears

www americanradiohistory com
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CB MODULATION

Capacitor C3 is adjusted according to the

details in the text. For easier testing
a dummy load (phantom antenna) can be
built in—eliminating one of the coax
connectors on the CB Scope Booster. Load
should be shielded from transformer TI.

too loose cement it in place with coil dope
or household cement.

Variable capacitor C3 is rigidly mounted
to the top of the cabinet. Do not substitue
any other type trimmer capacitor for the
type given in the parts list. You must use
a type that mounts with screws—the ordi-
nary, inexpensive type, that hangs by its lugs,
will change value as the scope is moved.

C3’s lugs pass into the cabinet through
34¢-inch holes drilled at opposite ends of the
trimmer.

The output leads are short lengths of
stranded wire passing through 3g-inch rub-
ber grommets at the top of the cabinet. Con-
nect phone tips or banana plugs at the ends
of the wires—whatever matches the scope’s

_vertical input jacks.

92

Adjustment. For the moment, forget
about C3’s setting. Connect the transceiver
to either J1 or J2 and connect a dummy
load or the antenna system to the remaining
jack. An SWR meter rust be connected be-

tween the transceiver and the CB Scope
Booster.

Activate the transmitter by depressing the
push-to-talk (PTT) switch, and (ignoring
any patterns shown on the scope) using an
insulated alignment screwdriver adjust T1’s
slug for minimum SWR reading. At the in-
stant the transmitter is turned on (keyed) the
SWR may read infinity, but don’t panic—
adjusting T1 will reduce it. With T1 ad-
justed so the SWR meter dips at the lowest
reading, the SWR may still be slightly higher
than normal—but by very little. If the SWR
is normally 1:1 it might riseto 1.1:1 or 1.2: 1.
The rise is caused predominantly by opening
the cable at the shorting connection between
J and J2. Don’t worry about an insignificant
SWR rise, anything less than 2:1 is okay.

Turn the transmitter off, center the CRT
baseline, and then turn the transmitter on.
Using an insulated alignment screwdriver
adjust C3 so only the RF carrier (no modu-
lation) falls on a convenient reference line;
for example, it is most convenient to have
the trace cover four vertical divisions, two
above and two below the baseline. There is
a slight interaction between C3 and T1’s ad-
justment so each time you adjust C3 go back
and adjust T1 for minimum SWR.

Testing. An easy way to check the over-
all modulation is to feed a low-level tone
into the transceiver’s mike—placed in front
of a speaker and adjust the Hi-Fi (or P.A.)
amplifier’s gain while you observe the trans-
ceiver’s modulation pattern.

For straight modulator tests, disconnect
the microphone and connect an audio-signal
generator, or some other tone source, direct-
ly into the transceiver’s microphone preamp.

A complete, and interesting explanation,
complete with CRT patterns obtained, is
given in the Radio Amateur’s Handbook,
published by the ARRL. Since the scope,
under proper analysis, will show up hum,
noise and distortion, as well as frequency re-
sponse, we suggest you latch onto the Hand-
book—not only is it a good text book it’s a
great reference for antennas and other parts
of low-power installations.

One testing technique detailed is trape-
zoidal-pattern modulation measurement.
The linear time base of the scope is replaced
with the audio frequency of modulation.
With audio fed to the horizontal input of the
scope and audio-modulated RF fed to the
vertical plates it is even easier to calculate
modulation after measuring the vertical
edges of the trapezoidal pattern. u
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Popagation
Forecast

B At year’s end the winter solstice and
above normal sunspot activity will offer peak
high-band reception for the SWL. Though
those sunspots continue to increase, recep-
tion on 16 and 19 meters will not be this
good again until next fall. Fortunately for
the SWL, more and more countries, no mat-
ter their size (or lack of it) and national
debt, are entering the international broad-
casting field. International broadcasting
should be distinguished from SW stations in-
tended only for national coverage which are
found primarily on 49, 60 and 90 meters.
Reception on these bands, except for Latin
America, will be generally difficult, so many
DXers will have to depend on international

e S
P

o S

By C. M. Stanbury Il

December 1966 /January 1967

broadcasts for much of their DX.

As usual we have picked those bands on
which the best DX is available with a rea-
sonable amount of effort (and assuming the
SWL uses an average receiver). Thus, be-
tween 0000 and 0300 listener’s standard
time, we show 60 meters as one of the best
bands for Africa south of the Sahara. The
other band listed at those hours, 31 meters,
will provide considerably stronger and clear-
er signals but there will be fewer DX targets
available than on 60 meters. Meanwhile,
best DX may be programs not intended for
us. It's interesting to hear what Communist
stations are saying to England about us on
31 meters at 1500-1800. u

o e G

S e e

Asia (except

Near East) (49260

el
e
e

-l- 31 i i
=1 (poor}

Europe, Africa (N. -l
of the Sahara) & }
Near East

Africa (S. of

31
the Sahara) st 31860

South Pacific

Latin America

To use the table put your finger on the region you want to hear and log, move your finger to the right
until it is under the local standard time you will be listening and lift your finger. Underneath your point-
ing digit will be the shortwave band or bands that will give the best DX results. The time in the above
propagation prediction table is given in standard time at the listener's location which effectively compen-
sates for differences in propagation characteristics between the east and west coasts of North America.
However, Asia and the South Pacific stations will generally be received stronger in the West while
Europe and Africa will be easy to tune on the east coast. The shortwave bands in brackets are given
as poor second choices. Refer to White's Radio Log for World-Wide Shortwave Broadcast Stations list.
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Be a square when you get
‘round to testing tubes for a
hard-to-find open heater

in those series-filament chassis

by Robert E. Kelland

B The title of this article may lead you
astray, as it infers the use of semiconductor
devices in a unit that tests “cubes” But if
you look a little closer at the photos you
should quickly spot the intended use.

Well, anyway, in case you didn’t figure it
out after taking a good look; the tester is
“carved” out of a solid block (cube) of
wood and it is an inexpensive, knock-about,
tube-filament continuity tester. The tester
operates on ordinary line voltage, which
lights the neon-lamp good-bad indicator.

Construction. Cut the cube from a good
piece of 2 x 2-inch stock—watch for knots
and coarse grain when making the selection.
Sand all sides smooth and round the edges.

Three sockets are needed; a 7-pin minia-
ture, a 9-pin miniature and an 8-pin octal.
It’s okay to use salvaged sockets from old
projects, but if you want a neat, uniform ap-
pearance in your tester, pick up sockets of
the same style and color. Inexpensive wafer-
type sockets work nicely but molded sockets
are sturdier.

Determine the diameter of the tube-socket
mounting holes for the sockets you intend to
use, and select the wood bits to match.
Generally, molded octal sockets require 1%&-
inch mounting holes; 7-pin miniature %8-inch
mounting holes; and 9-pin miniature require
% -inch holes.

All holes are drilled in the centers of the
sides involved. Only one side remains blank.
First, drill the hole for the line:cord and neon
lamp with a V4-inch bit. (A drill press will
help ensure against accidental veering, but if
you use a portable electric drill or a brace
and bit, extreme care must be taken to keep
the holes straight.) The % -inch hole is bored
for the 7- and 9-pin sockets, and then the
hole for the 9-pin socket is enlarged with a
round file until the socket fits. But, if you
have the proper-size bit, use it to avoid
whittling time.

The last hole, the one for the octal socket,
is drilled half-way through the cube, the side
opposite remains solid. Use a l-inch wood
bit, and then enlarge the hole with a round
file or pen knife to take the octal socket if
you can’t get hold of an 1¥&-inch bit. Give
the cube a final smoothing with fine sand-
paper, and spray paint it with several coats
of enamel or clear varnish.

Wire the sockets and indicator lamp as
shown in the schematic diagram. You’ll have
to solder leads (about 2 inches long) to the
sockets and do the final connections inside
the 1%&-inch hole for the octal socket. Care-
fully insulate all bare leads and solder joints
to prevent shorts. Use plastic tubing and
electrical tape.

Completion, Finish the job by maneuver-

Rap10-TV EXPERIMENTER
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VAC

The circuit (above), is simple but

you must remember it won’t check all of
the tubes—filaments on many 5-volt
rectifier tubes are pins 2 and 8.

S ——rs

ing the NE2 lamp down into the Y-inch
hole provided for it and push it in place. To
prevent breakage the tip of the lamp should
be kept below the surface of the side. Before
mounting the sockets, check the tester for
proper operation. Don’t do so, though, until
you make a final check on your wiring to
detect any short circuits. Plug in a vacuum
tube that is known to be good, and the NE2
should glow. Removing the tube will cause
the NE2 to extinguish. If all is OK, go ahead
and secure the sockets with small roundhead
wood screws,

A Final Note. The tester will check most
common tubes for open filaments. There are
some tubes not used in series-filament cir-
cuits which have different pin connections
to the filament element, so, if in doubt, check
with a tube manual. n
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PARTS LIST

IT—NE2 neon lamp

R1--100,000-0hm, a-watt resistor

X1—8-pin octal socket

X2--9-pin miniature tube socket

X3--7-pin minioture tube socket

t—Line cord and plug

1—Block wood 2x2x2 inches approx.

Misc.—Enamel or varnish, plastic electrical tape,
stranded hookup wire, solder, wood screws,
sandpaper

Esitmated cost: $0.80
Construction time: 2 hours

Wiring con be quite

a chore for an all-thumbs
wirer in the close
confines of the wooden
block—nothing is

to prevent you from using
a plastic case or o
standard chassis box to
hold the circuitry.

Add o pair of metal strips
to test fuses and lamps.

HOLE ENLARGED
70 3" DIA,
9-PIN SOCKET

<" DIA.THRU
HOLE NE2
'DiA
THRU HOLE
7-PIN SOCKET

BLANK SIDE ON BOTTOM

If you're not sure of your carpentry,
drill the 14-in. holes from each side to
the center and drill the 1-in.

hole past center to be sure of having all
other holes bore into it.

One worthwhile use for that blank

side of the wooden cube would be for a
7- and 9-pin tube-pin straightener.

Bent pins con be the cause of bad or
poor contact in tube sockets. The oxide
coating on heat-darkened tube-base pins
also contribute to poor operation.
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~ NEW! LAFAYETTE HB-525
~ Solid State 2-Way Radio

OBSOLETES ALL 23 CHANNEL CB TRANSCEIVERS!
- All Crystals Supplied! ' .

L -

LAFAYETTE

s2s GIEEE 9

VOME SOUELCH

o Size:2%” by 6%”

Channels ...
-A"2 Crystal Controlied

e 25 Channel Crystal Contrai '« Mechanical 455KC Filter for Superior

o 19 Transistors, 7 Diodes, Thermistor Selectivity 3

e Dual Conversion Receiver for Extra Selectivity e Variable Squelch plus Series Gate Automaiic
and Sensitivity > Noise Limiting

e Full 5-Watt input e Public Address System (with external speaX2r)

e Range Boost™ Circuitry for Added Power e 12-Volt DC Operation (pos. or neg. ground) 6-

o 3-Position Delta Tune—Provides Accurate Fine Volt DC (with optional DC Power Supply)
Tuning » Pi-Network for Optimum RF Qutput

LAFAYETTE Model HB-555 Mobile-Ade 3-Watt Solid-
@ Seme State Mohile CB Transceiver

Business
FOR: Personal Use
Emergency H.E.L.P.

14 Transistor, 4 Diode Circuitry

12 Channel Crystal-Controlied Transmit
and Receive

Full 5-Watt Input — FCC Max.

Double Conversion Superhet with 455 KC
Mechanical Filter

Push-Pull Audio Amplifier-Modulator

variable Sguelch Control Plus Automatic Sarles
Gate Floating Noise Limiter

targe Self-Contained 3 x5 Inch Speaker

: Push-to-Talk Plug-In Microphone

c Pert F Folrllz VﬂltsA%c ril?‘gaéiv‘e_ orlPAositi;e Grognu lIJI'

s 7 Volts wit ptional AC Power Supply

o s i B4 Supplied with Pair of Channel 9 Crystals for CB

Cors, Trucks, Boats, Taxis, etc. and Emergency Mobile Aid through H.EL.P.
LAFAYETTE RADIO ELECTRONICS CORP., 111 Jericho Turnpike, Syosset, L. L., N.Y.

89- 3049WX Money

Down
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=5 Watts of
power you
can hold in
your hand!

3 Crystal Controlied Channels

Operate on any of 23 channels

S-watt FCC.Maximum {nput . . . with the
Power of the Most Powerful Base &
Machile CB Transceivers

e 13 Transistors, 6 Diodes

o 7-Stage Transmitter for Extra Transmit

e Sock!
» Mechanical Filter for Superior Selectivity
e - Automatic Compressor Range Boost™

No Money Down Assures High Talk Power

OUNA-COMN 8 “HEstgame
New LAFAYETTE HE-20T Soiid State 2-Way Radio

FAMOUS CB FAVORITE . . . NOW ALL SOLID STATE

® 7-Stage Transmitter For
Extra Power and Range

® 12-Channel Crystal-Con-
trolled Transmit and
Receive

® 23-Channei Tunabhle
Receive

® 13-Transistors, 10 Diodes

{ 99-3037 L

0

Y No Morey Down

Push-Pull Audio Modulator

PA System

117 VAC & 12 vDC Negative or Positive
Battery Ground

Spotting Switch and Variable Squelch

Pi-Net Output

TVI1 Trap

Coal, Instantaneous Operation

With Push-to-Talk Mike, Mohile Bracket
and Crystals for Channe! 9
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B [ ow-cost 6-meter transceivers of the type
intended for the beginning ham have always
been plagued by poor performance—gener-
ally in the area of frequency stability.
Another major difficulty with rock-bottom
priced rigs is the receiver’s poor signal-to-
noise ratio. Therefore, we were favorably im-
pressed when the Knight TR-106 6-meter
Transceiver performed considerably better
than the usual run-of-the-mill low-cost 6-
meter gear.

What's In The Box. First off, the TR-
106 is not cut to the bone in order to keep
costs down. In fact, both the transmitter and
receiver sections boast a “full line-up.”

The receiver section is double-conversion,
starting with a neutralized Nuvistor RF am-
plifier feeding a crystal-controlled (16-
MHz—mc.) first convertor. The output of
the first convertor is then beat against a tuna-
ble oscillator to produce the second IF fre-
quency of 1650 kHz (kc). The two stages
of second IF amplification feed a standard
diode AM detector and the AF amplifiers. A
switchable diode noise limiter is also provided.

The transmitter utilizes 8-MHz crystals,
feeding into an oscillator/tripler, a doubler,
and then into a 2E26 final which runs

L/A5 CHECK

KNIGHT-KIT Model TR-106
6-Meter Transceiver
and Model V-107 VFO

straight-through on six. A four-position
switch selects either of three crystal sockets
located on the front panel or the VFO input
(a standard phono jack on the rear apron).

The 2E26 output utilizes a pi-net. While
the oscillator tripler also is tunable, the doub-
ler uses a fixed-tuned tank circuit/coupler. In
short, there are only three front-panel tun-
ing controls.

The solid-state power supply accommo-
dates either 115 VAC or 12 VDC. The power
plug automatically provides the correct pow-
er supply connections for each voltage.

Little Things Mean A Lot. The micro-
phone is connected via a heavy-duty locking-
type connector and is provided with a push-
to-talk switch. A separate panel-mounted
transmit switch allows the transmitter to be
turned on for tune-ups without applying
modulation; a shorting bar across the mike
contacts kills the audio until the user presses
the PTT switch. There is also a panel-
mounted spotting switch that turns on only
the oscillator so the user can pre-set the re-
ceiver to the transmitting frequency.

A pre-wired socket on the rear apron pro-
vides the power and switching for an option-
al VFO. An S-meter/tune-up (relative power .

RECEIVER
: 50-52MHz 156-176MHz 1650 kHz
| 1 i 1 SPKR
RF AMP 1ST MIXER »2ND MIXER IF AMPS |—» DgTEA%{OR MAngﬁ_"‘A';%g
INPUT RF -— 4 .
FROM ANTENNA i 1 14-16MHz MIC 1
. TUNEABLE MIC PREAMP
Saamhe LOCAL 0SC NEAS
— — TRANSMITTER:
L ' 0SC TRIPLER
= —:"\.—u AND FREQ. [—¥{ T sNA
XTAL(3) o DOUBLER
] ° MODULATED
[ RF TO
= ANTENNA

Block diagram shows signal flow in audio and RF circuitry of Knight-Kit TR-106 transceiver
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output) meter is provided along with a re-
mote speaker jack. Though it covers 50 to 52
MHz (the popular segment of 6 meters),
the dial has a special mark to indicate the
American CW—only segment from 50 to
50.1 MHz.

To provide optimum modulation char-
acteristics a separate microphone gain con-
trol is provided, as well as the usual AF gain
control for receiving (yes, there is an RF
gain control).

It’s A Kit. In spite of an extensive amount
of circuitry, assembling the kit is not inordi-
nately difficult. In fact, it’s rather easy, since
the most difficult and troublesome circuit is
supplied pre-wired and aligned. The entire
front end, consisting of the Nuvistor RF am-
plifier, the first convertor and the first oscil-
lator is furnished as a complete sub-assembly,
actually a chassis that stacks on top of the
main chassis. All that’s left for the user to
assemble is the trouble-free circuits.

As you'll note from the photos, the chassis
is considerably larger than necessary—there
is no stacking of components in multiple
layers or tight corners. Even the crystal/
VFO selector switch is in a clear area and
presents no wiring difficulty. Further, both
the chassis and cabinet are made of rather
heavy steel, which contributes towards the
overall stability of the unit.

Total construction time for a beginning
kit builder is about 24 hours. An experienced
“thumb burner” should figure on about 21
hours.

How It Works. The payoff (the per-
formance) is strictly first-class, and in most
instances the performance obtained from our
model exceeded Knight’s specs. As for the
receiver, Knight claims a 10 db S+N/N
(signal-plus-noise to noise) sensitivity of
0.5 uv., but our unit checked out at 0.11 av

JaNuary, 1967

Internal view and front pane! of
Knight-Kit TR-106 transceiver

shows the many components that

are fitted into this compact 6-meter rig.
Rear apron (below) shows power
transistors, jacks and plugs.
Transistors replace the vibrator long
used to make AC out of the

battery voltage for mobile installations.

—tops in anyone’s book. Further, the sta-
bility, in practical terms, was excellent for a
budget transceiver. After a 10-minute warm-
up, it was possible to work a full contact (10
to 15 minutes) without once touching the
tuning knob.

The receiver audio quality is exceptionally
good, very clean with plenty of power output
-—more than enough to overcome the highest
of ambient noise levels if the TR-106 is used
in mobile service. The S-meter is calibrated
to indicate S-9 on signals of approximately
5 #v. The individual S-unit calibration varied
between 5 and 3 db per unit.

The transmitter, which is designed to work
into a 30- to 90-ohm load (with a VSWR of

(Continued on page 128)

Companion to transceiver is this
Knight-Kit V-107 VFO
(variable frequency oscillator).
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A L1\ CHECK
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EICO MODEL 888
Solid-State
Universal Engine Analyzer

B Hottest thing going these days outside of
space exploits and such are auto engine an-
alyzers and the bits and pieces of analyzers
sold as individual tune-up equipment. Fact
is, more and more people are currently do-
ing their own engine tune-ups. The reason
is simply that a really good tune-up is be-
coming increasingly hard to find.

But can someone who knows next to noth-
ing about auto electrical systems really do a
good tune-up, even with the best of equip-
ment? As we proved, the answer is a defi-
nite yes. The proof? We used an EICO 888
Engine Analyzer on a 1963 Plymouth that
hadn’t run smooth since we could remember.
Using the EICO 888 we had the engine pur-
ring like a fine watch inside of 20 minutes.
To prove its worthiness, the 888 turned up
an internal break in a spark plug cable (the
reason for two years of shake), incorrect
point setting, improper idle adjustment of
the carburetor, and excessively high fast-
idle speed.

FUNCTION
* SELECTOR
SWITCH

Rear of the EICO 888 panel
shows most of the components
and wiring of the instrument,
Schmidt trigger is a form of
multivibrator which gives the
same-shaped pulse at its out-
put no matter what shape
pulse is fed to its input. Battery
case (usually unseen) resem-
bles a multicelled flashlight.

Moving on to our Dodge, which had a
tendency to ‘“konk-out” whenever the air
conditioner was turned on, the EICO 888
showed that the added load of the air con-
ditionér compressor was dropping the idle
speed by 50 rpm. A quick touch-up corrected
this problem, though it didn’t tell us why
the outfit that installed the air conditioner
hadn’t made this adjustment in the first place.

What's In the 888. Typical of the com-
plete engine analyzers, outside of a timing
light the 888 contains essentially all the test
circuits necessary for anyone to do his own
engine tune-ups. With two circuits excepted,
the EICO 888’s functions are obtained
through an ochmmeter or voltmeter circuit
with special meter calibrations. In the volt-
meter category the 888 indicates:

® Spark—whether the spark voltage is

low, normal, or high

® Dwell—whether the distributor point

gap is correct, from 0 to 60 degrees for
six-cylinder cars and O to 45 degrees

SCHMIDT
TRIGGER
CIRCUIT BOARD
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for four- and eight-cylinder models
® RPM—four ranges, 1200 and 6000
RPM for six cylinders and 1200 and
6000 RPM for four and eight cylin-
ders :
® Voltage—3.2- and 16-volt ranges for
checking the “high voltage” battery
circuits and for searching for minute
voltage drops indicative of high resist-
ance connections
® Diode Leak—essentially an ohmmeter
for checking alternator diodes and the
condition of the distributor capacitor.
An ammeter, reading from 0 to 90 am-
peres, is included which uses an external high
current shunt that is supplied. The 888 also
has a built-in distributor capacitor (con-
denser) for substitution.

o s S iy

Sticker on rear of cabinet indicates the
location of calibration controls on side,
above battery opening—which is closed,
with cap (in hand), just like a flashlight.

While EICO's engine analyzer contains a
profusion of test circuits, actual operation is
simplicity itself. There is only one function
switch and one set of test jacks (except for
the current measurements). An exceptionally
good instruction manual also contains the
recomended dwell and RPM adjustment for
nearly all modern cars (a few rare imports
are not listed, but anyone with a rarity should
have a service manual).

Unlike most other electronic equipment,
the EICO 888 is primarily a switching device
in that the ohmmeter and voltmeter consti-
tute the basic circuits and switching selects
the appropriate range. The only electronics—
in the sense of an amplifier, oscillator, etc.—
is a three-transistor Schmitt trigger used in
the RPM measurements. The purpose of the
trigger is to provide a waveform of definite
width and shape regardless of input signal (in

JANUARY, 1967

this instance the pulses appearing at the dis-
tributor points).

Instead of attempting to measure the
“hash” across the points, the 888 simply uses
the distributor pulse to trigger the Schmitt
circuit. Each distributor pulse, regardless of
waveform, therefore results in a stable trigger
output. Since the trigger output is “stand-
ardized,” the meter can indicate RPM in
terms of the average value of the pulses.
The faster the engine, the larger the number
of pulses and therefore the greater the av-
erage voltage (current) applied to the meter.

Since the trigger output is consistent in
that each pulse width is the same regardless
of the input pulse shape, engine speed has
no effect on the accuracy of the RPM read-
ing. For example, if the engine is turning
over slowly, the distributor point pulse is
wide because the points are closed for a rela-
tively long period of time. However, the out-
put waveform of the trigger is exactly the
same shape as when the engine is running
fast, and the input pulse caused by the points
closing for a shorter period is narrow.

Are The Readings Correct? To insure
correct RPM readings, the Schmitt trigger is
user-calibrated. The calibration controls are
reached through access holes in the cabinet,
so there’s no need to remove the cabinet to
check RPM calibration. EICO supplies with
the 888 a special calibration cable that uses
the AC (117 VAC) line voltage as a refer-
ence. To check or change the RPM calibra-
tion (which need be done but once or twice
a year), the user connects one end of the
calibration cable to the 888 and plugs the
other end into a convenient outlet (117
VAC). The function switch is then rotated
through the RPM positions and the meter
readings noted. Only if the readings vary
from those specified need the RPM calibra-
tion controls be adjusted. Even then, it’s just
a matter of rotating the control until the’
meter indicates the specified value for each
range (total calibration time: about 1 min-
ute).

Protection. To protect the analyzer
against thoughtless mistakes, like connecting
the test leads across the high voltage coil with
the function set to RPM, a neon lamp is
connected across the test jacks. If the input
voltage is excessive, the neon lamp “fires,”
dropping the applied voltage across a resistor
in series with the neon lamp.

Full Time Monitoring. For those who like
to keep a running check on engine perform-

(Continued on page 105)
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WHY
ELEMENTARY
ELECTRONICS?

No matter where we look in our lives today,
somewhere, somehow we are in daily contact
with some form of electronics. And that is one
of the reasons that more and more people are
turning toward this fascinating subject as a
lifetime career. As man continues his search
for answers that have eluded him for centuries,
chances are that the fine art of electronics is
going to come to his aid somewhere in his
search, even if it's just the incorporation of a
computer to solve his present problem.
That's one reason ‘“why ELEMENTARY
ELECTRONICS.” For ELEMENTARY
ELECTRONICS is edited for and dedicated to
the newcomer to electronics who is desirous
of acquiring a sound theoretical background
while applying what he has learned by build-
in gadgets and devices he can use in his home,
on the job, in the pursuit of a hobby, or just
for the thrill of building.

ELEMENTARY ELECTRONICS is written
in easy-to-understand language and covers the
many subjects that make up the complex
world of electronics. If you're interested in,
just dabble in, or take your electronics serious-
ly, you should subscribe to ELEMENTARY
ELECTRONICS. And so far as you are con-
cerned, the sooner the better!

ELEMENTARY ELECTRONICS/505 Park Avenue/

New York, N. Y./10022 RTV-814
Begin my subscription to ELEMENTARY ELECTRONICS with the
January/February issue.

[J $4.00 for 1 yr; [] $7.00 for 2 yrs; [] $10.00 for 3 yrs.
(Foreign: add 75¢ a yr.}

Name

(Please Print)

Address

City State Zip
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Quest for Quasars
Continued from page 44

less far more violent than the gentle proc-
esses of the steady-state theory.”

Swedish Physicist Hannes Alven thinks
quasars can be the result of matter and anti-
matter exploding in outer space. While Los
Alomos Physicist James Terrell likes to ex-
plain quasars as recent explosions of our own
Milky Way, but Maarten Schmidt says the
Milky Way or any of its neighbors cannot
produce enough explosive power to account
for the speed of quasars.

From the Beginning of Time. Princeton
and Bell Laboratory engineers think the uni-
verse is expanding from a high-temperature
collapsed state similar to the big-bang theo-
rists. And say, using the horn reflector built
for Telstar and Echo, they have cited radia-
tion they feel is coming in from the very
beginnings of the universe when it was a col-
lapsed “fireball.”

But probably most intriguing of the new
speculations comes from Dr. Y. Ne'eman of
Tel Aviv University of Israel who is sec-
onded by Prof. I. D. Novokov of the USSR
Academy of Sciences. Both think quasars
are left-overs from the superdense matter
that once exploded to form today’s expand-
ing universe. And that the still-expanding
universe may actually hold many smaller re-
gional areas that are still “unravelling.”

Deducting from the increased number of
quasars found at the edges of the universe,
they believe this universe was smaller and
more dense some 6 to 7 billion years ago.
And as they see it, we should expand our pic-
ture of an expanding universe to one that is
expanding on a large scale with smaller un-
windings on a smaller scale within. For the
picture they present is an evolutionary one
with quasars a “major constituent’” of the
original universe.

Llong Trail Back. Summing up the new
deductions, the scales weight on the side of
an expanding universe but with variations of
expansions still evolving. As Allan Sandage
says: “We can now see 8/10’s back in time.”
When we can see the other two-tenths, we
may find even more startling revelations
concepts that may rock our beliefs of today.

For just as Galileo set the stage for Isaac
Newton and his laws of planetary motion
and gravitation, our modern day astrono-
mers with radio telescopes sweeping the
heavens may find new concepts, not only of
astronomy, but solution to creation itself. |
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EICO Auto Analyzer

Continued from page 103

ance, an optional bracket set is available that
allows the 888 to be mounted permanently
under the dashboard.

How You Test. A standard tune-up check
or adjustment with the EICO 888 takes but a
few minutes. One test lead is connected to
the engine frame (ground), the second lead
to the distributor point terminal. With the en-
gine running the 888 indicates the breaker
point dwell angle. If you don’t get the speci-
fied reading, simply adjust the point spacing
until you do. This circuit works by indicating
the average voltage value fed to the ignition
coil. The longer the points stay closed, the
higher the voltage reading (displayed in
degrees of dwell angle).

Using the previous connection, the 888 is
set to one of the TACH ranges—thereby
switching in a Schmitt trigger pulse counter.
The 888 then indicates the RPM of the en-
gine directly. Changes in the slow or fast idle
speeds can be read right off the unit.

The carburetor’s idle mixture is set by
simply adjusting the spring-loaded idle mix-
ture screw for maximum, steadiest RPM
indications.

Battery Dead? Quite often, so called
dead batteries are really undercharged,
caused by defective alternators, generators,
or voltage regulators. Alternator diodes are
checked by using the ohmmeter function.
With the test leads connected across the
diodes, reversing the polarity by throwing the
FWD/REV switch will cause the meter
pointer to flip from one side to the other if
the diodes are okay.

The generator, battery, and regulator tests

are just as easy.

While the price of the EICO 888 ($44.95, .
kit; $59.95, wired) just about equals the
cost of all the separate functions purchased
as separate instruments, its primary advan-
tage is completeness. Further, the operating
manual is written in layman’s terms (none
of the “adjust the frammis till the logus
moves” nonsense). And since only two leads
are used for all tests and all front-panel con-
trols are clearly marked, the average user can
dispense with the operating manual once he
learns where to make the connections.

And speaking of ease of operation, we
should not overlook something that is usually
botched—the battery holder. While the four
D-cells used for power fit inside the cabinet,
the battery-holder cover is external. It’s ac-
tually a screw cap, which means that batteries
can be replaced without removing the cabi-
net. The holder is heavily spring-loaded, and
no amount of shaking caused intermittent
contacts.

In the event of a repair (things do break
down at times), EICO provides not only a
full parts list but a price list. No need for
endless correspondence—just mail your
order and get your part by return mail (we
wish a complete price list was enclosed with
all equipment, from radios to washing
machines).

If we sound a bit enthused about EICO’s
engine analyzer, it’s because we are. Our
reasons are simply that the money we spent
trying to tune up the two meat grinders far
exceeded the ‘price of EICO’s 888 (which
did the job right the first time!). Just latch
onto a timing light, and you can go into the
tune-up business for yourself.

For additional information write to Dept.
JS, EICO, 131-01 39th Ave., Flushing, N.Y.
11352. ]

Capacitance Switch
Continued from page 52

nothing near the external metal plate.

After both adjustments have been made,
place your hand on the insulated metal plate,
and the lamp should now go off. Remove
your hand, and the lamp should go on again.
If the lamp fails to go on, a slight adjust-
ment of the oscillator coil or the tuned-cir-
cuit trimmer, must be made.

A point worth mentioning at this time is

JANUARY, 1967

that if the oscillator fails to oscillate (load
remains off) when the unit is initially tested,
with nothing near the external metal plate,
it may be necessary to reverse the primary
or secondary windings (not both) of the os-
cillator coil.

This capacitance-operated switch has a
multitude of applications such as controlling
a display (in a store window), as a safety de-
vice near a power saw, a burglar alarm . . .
etc. Its applications seem to be ré§tricted
only by the stretch of one’s imagination and
the rating of T1. The solid-state circuitry
properly used should give long, reliable op-
eration. =
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CB—BUSINESS RADIO
SHORTWAVE RADIO

%111, Get the scoop on Versa-
Tronics’ Versa-Tenna with instant
magnetic mounting. Antenna models
available for CB’ers, hams and mobile
units from 27 MHz to 1000 MHz.

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

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. Get a copy.

107. Get with the mobile 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!

80. Make your connection with
Amphenol—tune in to the latest on
CB product news with specs and pics
on new gear. Keep informed on
Amphenol’s new products.

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

84, A catalog for CB’ers, hams and
experimenters, with outstanding val-
ues, Terrific buys on Grove Electron-
fcs’ antennas, mikes and accessories.
96. If a rugged low-cost business/
industrial two-way radio is what
you’ve been looking fur, 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. Sguires-Sanders would like you
to know about thejr CB transceivers,
the “23’er” and the new “S5S.” Also,
CB accessories that add versatility to
their 5-watters.

o

ELECTRONIC PRODUCTS

&6. Try instant lettering to mark
control panels and component parts.
Datak’s booklets and sample show
this easy dry transfer method.
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%108. Get the facts on Mercury’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.

HI-FI/AUDIO

85. Need a tuner? Preamp? Amp?
Tape deck? Then inspect Dyna for
kits or wired units. 1t’s worthwhile
looking at test reports Dyna sends
your way.

110. Get the latest facts on sound
columns. American Geloso Electronics
Inc. offers a ten-page booklet giving
the hows and whys plus method of
installation and arrangement of sound
columns.

%26. Always a leader, H. H. Scott
introduces a new concept in stereo
console catalogs. ‘At ome With
Stereo,’”’ offers decorating ideas, a
complete explanation of the more
technical aspects of stereo 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. Discover how Cueing Control,
anti-scating and other Garrard fea-
tures in the Lab 80 offer tops in audio
listening. 32-page Garrard Compara-
tor Guide will make you a wiser
buyer—get it.

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.

24. Need a hi-fi or PA mike? Unt-
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.

www americanradiohistonz com

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.

34. You can't pick the tape recorder
you need without a program—and
Sony Superscope has one. Full color
16-page booklet is as good as your
dealer’s showcase. Includes acces-
sories.

TAPE RECORDERS AND TAPE

31. Al the facts about Concord
Electronics Corp. tape recorders are
yours for the asking in a free book-
let. Portable, battery operated to four-
track, fully transistorized stercos 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
Noreleo’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 12-page catalog describing the
audio accessories that make hi-fi liv-
ing a bit easier is yours from Switch-
craft, Inc. The cables, mike mixers,
and junctions are essentials!

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.”
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KITS

%42. Here’s a colorful 108-page cat-
alog containing a wide assortment of
electronic kits. You'll find somethin
for any interest, any budget. An
Heath Co. will happily send you a
copy.

%*44. EICO’s new 48-page 2-color
pocket-size short form catalog is}i'ust
off the press. Over 250 products: Ham
radio, CB, hi-fi—in kit and wired
form—are illustrated. Get your copy
today.

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.

SCHOOLS AND EDUCATIONAL

%61. ICS (International Correspond-
ence Schools) offers 236 courses in-
cluding many in the fields of radio,

, and electronics. Send for free
booklet “It’s Your Future.”

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

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.

$6. 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
curriculum, lesson outlines, and full
details 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-

TOOLS

%*78. Learn about Xcelite’s line of
pliers and snips, specialized for radio,
TV and electronic work. Xcelite’s
hand tools offer many advantages

worth looking into. Bulletin N464
and N664,

TELEVISION
%70. Heath Co. now has a 21”7

round and 25” rectangular-tube color
TV kit in addition to their highly
successful 23”7 B&W model. All sets
can be installed in a wall or cabinet;
all are money-saving musts!

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 log periodic an-
tenna for UHF and UHF-TV, and
FM stereo. From JFD Electronics
Corporation.

ELECTRONIC PARTS

*1. Allied’s catalog is so widely
used as a reference book, that it’s re-
garded as a standard by people in the
electronics industry. Don't you have
the latest Allied Radio catalog? The
surprising thing is that it’s free!

%2. The new 1967 Edition of Lafay-
ette’s catalog features sections on
stereo hi-fi, CB, ham gear, test equip-
ment, cameras, optics, tools and much
more. Get your copy today.

*3. Bargains galore! Parts, tools,
test equipment, radios and many more
shoppers’ specials at ultra-low prices,

*4. Olson’s catalog is a multi-
colored newspaper that’s packed with
more bargains than a phone book has
names. Don’t believe us? Get a copy.

5. Unusual scientific, optical, and
mathematical values—that’s what Ed-
mund Scientific has for you. Surplus
equipment as well as other hard-to-
get educational items are included.

*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 assem-
blies to zener diodes. Listed are gov-
ernment surplus radio, radar, parts,
etc. All at unbelievable prices.

%23. No electronics bargain hunter
should be caught without the 1967
copy of Radio Shack’s catalog. Some
equipment and kit offers are so low,

they look 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 1n 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, EDI will be happy to place you
on their mailing list.

12. VHF listeners will want the
latest catalog from Kuhn Electronics.

scribed in Inesco’s 1966, 16-page Progressive Edu-Kits will send latest All types and forms of complete re-
booklet. catalog. ceivers and converters.

'-----------------------------------1
1 RADIO-TV EXPERIMENTER, Dept. L814 . [ ]
j 505 Park Avenus, New York, N. Y. 10022 L ] I am a subscriber 1

Please have literature whose numbers | have en- — Indi 1 b

i circlece! sent to me as soon as possiblersl am :rﬁ:los- —_| orf| ;:Z';::fie:::;f:; I
: ing 25¢ (no stamps) to cover handling charges. :
1 1 2 3 4 5 6 7 8 10 11 12 15 16 1
: 17 19 23 24 26 27 29 31 32 33 34 35 39 :
| 42 44 46 48 49 50 54 56 59 61 66 67 70 1
: 72 74 76 78 85 91 92 93 94 95 96 97 98 :
1 99 100 101 102 103 104 105 106 107 108 109 110 111 1
i 1
: NAME (Print clearly) :
1 ADpDRress 1
1 1
1 cny STATE_ ZIP CODE 1
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WHITE'S

An up-to-date Broadcasting Directory of North
American AM, FM and TV Stations. Including a

Special Section on World-Wide Shortwave Stations

his is the third and last part of White's

Radio Log, published in three parts twice
each year. This format presentation enables
the Editors of Rapio-TV EXPERIMENTER to
offer its readers two complete volumes of
White’s Radio Log each year, while increas-
ing the scope of the Log and its accuracy.

In this issue of White’s Radio Log we
have included the following listings: U. S.
AM Stations by Call Letters, U. S. FM Sta-
tions by Call Letters, Canadian AM Stations
by Call Letters, Canadian FM Stations
by Call Letters and the World-Wide Short-
wave Stations section.

In the February-March, 1967 issue
of Rapio-TV EXPERIMENTER the Log will
contain the following listings: U. S. AM Sta-
tions by Frequency, Canadian AM Stations

by Frequency, U. S. Television Stations by
States, Canadian Television Stations by Cities
and the World-Wide Shortwave Stations sec-
tion. In the event you missed a part of the
Log published during 1966, you will have a
complete volume of Whire’s Radio Log by
collecting any three consecutive issues of
RaD10-TV EXPERIMENTER published during
1966. The three consecutive issues are an
entire volume of White’s Radio Log that of-
fers complete listings with up-to-the minute
station change data that are not offered in
any other magazine or book.

If you are a broadcast band DX’er, FM
station logger, like to photograph distant TV
test patterns, or tune the shortwave bands,
you will find the new White’s format an
unbeatable and up-to-date handy reference.

QUICK REFERENCE INDEX
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C.L. Locotion
KAAA Kingman, Ariz.
KAAY Little Rock, Ark.
KABC Los Angeles, Calif.
KABH Midland, Tex.

KABI Abilene, Kans.

KABL Oakland, Calif,
KABQ Albuguergque, N.M,
KABR Aberdeen, S.Dak.
KACE Riverside, Calif,
KAC! The Dalles, Oreg.
KACL Santa Barbara, Cal.
KACT Andrews, Tex.
KACY Port Hueneme Calif.
KADA Ada, Okia.

KADL Pine Bluﬂ‘ " Ark.
KADO Marshall, Tex.
KADY St, Charles, Mo.
KAFE Sante Fe, N.M.
KAFY Bakarsﬁeld, Calif,
KAGE Winona, Minn.
KAGH Crossett, Ark.

Gl Grants Pass, Oreg.

0 Klamath Falis, Oreq.
T Anacortes, Wash,

{ Auburn, Calif,

R Redding, Calif,

U Waipahu, Hawaii
IM Honolulu, Hawaii
IN Nampa, lda.

IR Tucson, Ariz.

JO Grants Pass, Oreg.
KA Wickenburg, Ariz,
KC Tulsa, Okla.
KE Wichita, Kan,
LB Alexandria, La.
LE Richland, Wash,
KALF Mesa, Ariz.

KALL San Gabriel, Cal.
KALL Salt Lake City, Utah
KALM Thayer, Mo,

ITIOD

RRRARARXRXXRARAARR
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KAML Kc.nedy-Karnes City,
Tex,
KAMO Rogers, Ark.
KAMP E| Centro, Calif.
KAMY McCamey, Tex.
KANA Anaconda, Mont,
KANB Shreveport, La,
KAND Corsicana, Tex,
KANE New lIberia, La.

KAOK Lake Charles, L
KADL Carroliton, Mo,
KAOR Oroville, Calif,
KAPA Raymond, Wash,
KAPB Marksville, La.
KAPE San Antonio, Tex,
KAPI Pueblo, Colo.
KAPR Douglas, Ariz,
KAPS Mt, Vernon, Wash,
KAPT Salem, Ore.
KAPY Port Angeles, Wash,
KARA Albuquerque, N.M,
KARE Atchison, Kan,
R1 Blaine, Wash,

K Little Rock, Ark.
Fresno. Calif.
Great Falls, Mont,
Belen, N.M,
Jerome, Idaho

Y Prosser., Wash,
KASH Eugene, Ore.

KASK Ontario, Calif.
KASL Newcastle, Wyo.
KASM Ailbany, Minn,
KASQ Minden, La.
KAST Astoria, Ore.
KASY Auburn, Wash,
KATA Arcata, Calif,
KATE Albert Lea Minn,
KATI Casper, W

KATL Miles Clty. ‘Mont,
KATN Boise, Idaho
KATO Safford, Ariz.
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U. S. AM Stations by Call Letters

C.L. Location
KATQ Texarkana, Tex.
KATR Eugene, Ore.
KATY San Luis Obispo, Cal.
KATZ St. Louis, Mo,
KAUS Austin, Minn,
KAVE Carlsbad, N.Mex.
KAVI Rocky Furd, Colo.
KAVL Lancaster, Calif,
KAVR Apple Valley, Calif.
KAWA Waco-Marlin, Tex.
KAWL York, Neb,
KAWT Douglas, Ariz.

KA Beaumont, Tex.
KAYE Puyallup, Wash,
KAYG Lakewood, Wash,
KAYL Storm Lake, lowa
KAYO Seattle, Wash,
KAYS Hays, Kans.
KAYT Rupert, idaho
KBAB Indianola, lowa
KBAL San Sabm, Tex.
KBAM Longview, Wash.
KBAN Bowie, Tex.
KBAR Burley, Idaho
KBAT San Antpnio, Tex.
KBBA Benton, Ark.
KBBB Borger, Tex.
KBBC Centerville, Utah
KBBO Yakima, Wash,
KBBR North Bend, Oreg.
KBBS Buffalo, Wyo.
KBCH Oceanlake, Oreg.
KBCL Shreveport, La,
KBEA Mission, Kans,
KBEC Waxahachie, Tex.
KBEE Modesto, Calif.
KBEK Elk City, Okla.
KBEL Idabel, Okla.
KBEN Carrizo Sprgs., Tex.
KBER San Antenio, Tex.
KBET Reno, Nev.
KBEV Portland, Oreg,

W Biue Earth, Minn,
B

E

F

GH Memphis, Tex.
GN Caldwell, Idaho
GO Wwaco, Tex.
HB Sturgis, S. D,
HC Nashville, Ark,
HM Branson, Mo.

HS Hot Springs, Ark.
A Burlingten, la.
Monette, Ark,
Lakeport, Cal.
Fresno, Calif,

. N.Mex,
Bakersfield, Caiif.

KB
B
B8
B
B
B
B
B
B
B
B
B
B
B
B
g Muskogee, Okla.

|
1B
1c
IF
1G
M
IS
X
M
r4
T

1

4

KR Baker, Crep.

KW Aberdeen, Wash.
LA Burbank, Calif,
LE Seattle, Wash,

LF Red Bluff, Calif,
L1 Blackfoot, Idaho
LL Helena, Mont.

LR Bolivar, Mo,

LT Big Lake, Tex,

LU Yuma, Ariz,

LY Gold Beach, Oreg.
M| Henderson, Nev.
MN Bozeman, Mont,
MO Benson, Minn,
MR Bismarck, N. D.
W Wahpetan, N
ckenridge, Minn,
MX Coalinga, Calif.
MY Billings, Mont.

©
5
@

N

OA Kennett, Mo,

OE Oskaloosa, lowa
Ol Boise, Idaho

OK Malvern, Ark.
OL Boulder, Celo,
OM Bismark-Mandan,

ON Omaha, WNebr,
OP Pleasanton, Tex.
OR Brownsville, Tex.
. Mont,
KBOX Dalias, Tex,
KBOY Medford, Oreg.

S Belle Fourche, S.Dak.

Every .effort has been made to ensure accuracy of the
information listed in this issue of White’s Radio Log, but
absolute accuracy is not guaranteed and of course, only
information available up to press-time could be included.
Copyright 1966 by Science & Mechanics Publishing Co.,
a subsidiary of Davis Publications, Inc,, 505 Park Avenue,
New York, New York 10022,

JANUARY, 1967

C.L.

KBPS Portiand, Oreg.
KBRC Mt. Vernon, Wash.
KBRI Brinkley, Ark.
KBRK 8rookings. S.Dak.
KBRL McCook, Nebr.
KBRN Brighton, Colo.
KBRO Bremerton, Wash,
KBRR Leadvilie, Colo.
KBRS Springdale, Ark.
KBRV Soda Sprgs,., lda.
KBRX 0O’Neill, Nebr.
KBRZ Freeport, Texas
KBSF Springhill, La.
KBSN Crane, Tex.
KBST Big Spring, Tex.
KBTA Batesville, Ark.
KBTGC Houston, Mo,
KBTM Jonesboro, Ark.
KBTN Neosho, Mo,
KBTO El Dorado, Kans,
KBTR Denver, Ceolo.
KBUD Athens, Tex.
KBUH Brigham City,
KBUN Bemidji, Minn.
KBUR Burlington, lowa
KBUS Mexia, Tex.
KBUY Amarillo, Tex,
KBUZ Mesa, Ariz.
KBVM Lancaster, Callf.
KBV U Bellevue, Wash,
KBWD Brownwood, Tex.
KBXM Kennett, Mo.
KBYE Okla, City, Okla.
KBYG Big Spring, Tex.
BYP Shamrock, Tex.
KBYR Anehurnne, Alaska
KBZY Salem, Oreg.
KBZZ Lajunta, Colo,
KCAB Dardanelle, Ark.
KCAC Phoenix, Ariz.
KCAD Abilene, Tex.
KCAL Redlands, Calif.,
KCAM Glennallen, Alaska
KCAN Canyon, Tex.
KCAP Helena, Mont.
KCAR Clarksville, Tex.

Locotion

Utah

KCBQ San Diego. Calif.
KCBS San Fran., Calif.
KCCB Corning, Ark,
KCCC Carlsbad, N.M,
KCCL Paris, Ark.
KCCN Honolulu, Hawaii
KCCO Lawton, Okla,
KCCR Pierre, S. D.
KCCT Corpus Christi, Tex.
KCCV tndependence, Mo.
KCEE Tucson, Ariz.
KCEY Tunlock, Calif.
KCFA Spokane, Wash,
KCGFH Cuero, Tex.
KCF| Cedar Falls, lowa
KCGM Columbia, Mo

KCHE Cherokee, lowa
KCHI Chillicothe, Mo,
KCHJ Delano, Calif.

KCHR Charlestun, Mo.

KCHS Truth or cunstmuanem;.l

New Mexico
KCHV Coachella, Calif.
KCHY Cheyenne, Wyo.
KCID Caldwell,
KCll Washington, lowa
KClJ Shreveport, La,
KCIL Houma, La.
KCIM Carrolf, lowa
KCIN Victorvilie. Calif.
KCJB Minot, N.Dak.
KCKC San Bernardlno, Cal.
KCKG Sonora. Tex
KCKN Kansas City, Kans.
KCKW Jena, La.
KCKY Coolidge, Ariz.
KCLA Pine Bluff, Ark.
Cleburne, Tex,
Clinton, fowa
Leavenworth, Kans.
Ralls, Tex.
Flagstaff, Arlz.

KCLX Colfax, Wash,

KCMC Texarkana, Tex.
KCMJ Palm Sprgs., Calif.
KCMO Kansas Clty, Mo,
KCMS Manitou Sprgs., Colo,
KCNI{ Broken Bow, Nebr.
KCNO Alturas, Calif.
KCNY San Marcos, Tex.
KCOB Newton, lowa

KCOG Centerville, lowa

KCOH Houston, Tex.

waans americanradiahistory com

C.L. Locotion

KCOK Tulare, Calif,

KCOL Ft. Collins, Colo,

KKCOM Comanche, Tex.

KCON Conway, Ark.

KCOR San Antonio. Tex.

KCOwW Alliance, Nebr.
KCOY Santa Maria, Callf.
KCPX Salt Lake City, Utah

KCRA Sac¢ramento, Calif,

KCRB Chanute, Kans.
KCRC Enid, Okla.
KCRG Cedar Rapids,
KCRM Crane, Tex,
KCRS Midland, Tex.
KKCRT Trinidad, Colo.
KCRY Caruthersville. Mo.
KCSJ Pueblo, Colo,
IKCSR Chadron, Nebr.
KCTA Corpus Christi, Tex.
KCT! Gonzales, Tex.
KCTY Salinas, Calif.
KCTX Childress, Tex,
KCUB Tucson, Ariz,
KCUE Red Wing, Minn.
KCUL Fort Worth, Tex.
KCVL Colvitle, Wash.
KCVR Lodi, Calif,

KCYL Lampasas, Tex.

C Ft. Bragg, Callf.

AD Weed, Calif.

AK Carrmatun, N.D.

AL Duluth, Minn,

AN Eureka, Calif.

AV Lubbock, Tex.

QY Santa Moniea, Calif.
B8

B

C

D

lowa

Santa Barbara, Calif.
M Dillon, Mont,

S Alexandria, La.

E Espanola, N.M,

A Dumas, Ark.

D Dumas, Tex.

C Decorah, lowa

D

E

E

EN Denver, Colo.

EQ El Cajon, Calif,
ES Palm Sprgs., Callf.
ET Center, Tex.

EX Dexter. Mo.

EY Boulder, Colo.
FL Sumner, Wash,

FN Doniphan, Mo.
GO Durango, Colo,
DHI Twenty-nine Palms,
California

DHL Farlbault, Minn,
HN Dimmitt, Tex.

A Oakland, Calif,
Ortonville, Minn,
Dickinson. N,Dak.
Holbrook, Ariz.
Pittsburgh. Pa.
Clinton, Mo.
Littleton, Colo,
DeRidder, La.
Del Rio, Tex.
Detroit Lakes, Minn,
Devils Lake, N.Dak.
Perry, lowa

A Montevideo, Minn,
D Carthage, Mo.

S El Dorado, Ark.
C Spokane, Wash,

T Denton, Tex.

K Tyler, Tex.

L Mojave, Calif.

M Windom, Minn,

N Salinas, Calif.

T Scottsdale, Ariz.

V Medford, Oreg.

X Marshall, Tex,

N DeQueen, Ark.

G Deer Lodge, Mont.
0 Sedalia, Mo.

S Paragould, Ark.
Y Alamo Hts., Tex.

J Deadwood, S.Dak.
N Oenlson, lowa

X Denison-Sherman,

A Delta, Colo.

H Dubuque, lowa

Z Hutchinson, Minn,
A Hastings, Minn.

B St. Paul, Minn,
T Stamford, Tex.

KD
D
D
D
KD
D
KD
D
D
KD
D
D
D
D
D
D
D
D
D
D
D
D
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| Mansfield, La.

U St. George, Utah
Tooele, Utah
Pueblo, Colo,
Brownwood, Tex.
Fresno, Calif,
Jacksonviite, Tex.
Ketchikan, Alaska
Odessa, Tex.
San Antonio, Tex.
Dodge City, Kans,
Longview, Wash,
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KEGCH

KEDO

F Albuquerque, N.Mex.

E No. Little Roek, Ark,
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Springfield- Eugene,

C.L.
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Nacogdoches, Tex.
Shreveport, La,
San Jose, Calif.
Twin Falls, ldaho
Gladewater, Tex.
Daingerfield, Tex.
Centralia-Chekalls,

D EI Dorado, Ark.
| Tulsa, Okla,
K Elko, Nev.
sllnux Falls, S.Dak.
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Toppenish, Wash,
Anchorage, Alaska
NM Portales, N.Mex.
NN Farmington, N.M.
No Las Vegas, Nev.
N
N

L
L
L
Lo
LP
LR
LY Ely, N
NA
ND
NE
NI

R Houston, Tex.

T Prescott, Ariz.
YhBollinuham-Farndale,
ash,

R Atoka, Okla,

8 Flagstaff, Ariz.

R Kennevick-Richiand-
, Wash,

S Eagle Pass, Tex.

B Kermit, Tex.

C Eastland, Tex.

G Eugene, Oreg.

N Bakersfield, Calif.

V Kerrville, Tex.

M Eldorado Springs, Mo.
T Boise, 1daho
0
X
N
A
L
T
B
]
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Seattle, Wash.
Llvingston, Tex.
Eunice, La.
Evanston, Wyo,
White Castle, La.
Tueson, Ariz.
QOakland, Calif.
Topeka, Kans,
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EX Portland, Oreg.
EXO Grand June., Colo.
EYD Oakes, N.Dak.

YE Perryton, Tex,

YJ Jamestown, N.Dak.
YL Long Prairie, Mian.
Terrytown, Nebr.
YS Corpus Christi, Tex.
Y Provo, Utah

Z Williston, N.Dak.
Rapid City, S.Dak.
Anaheim, Callf.
Omaha, Nebr,

Los Angeles, Calif,
Lakewood Center,

Fulton, Mo,

St. Cloud, Minn,
Fairbanks, Alaska
San Franeisco, Calif.
Fayetteville, Ark.
Liberty, Tex.
Great Falls, Mont,
Cheyenne, Wyo.
Saeramento, Callf,
Redfield, S. Dak.
Adaritlo, Tex.
Van Buren, Ark.
Wichita, Kansas
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Boone, lowa
T Flagstaff, Ariz.
H Wichita, Kans.
| Los Angeles, Calif.
IF Tueson, Arlz.
L Preston, Minn,
V Modesto, Calif.
2 Fond du Lae, Wis.
B Marshalltown, lowa
M Grand Forks, N.Dak
Z Ft. Worth, Tex.
KA Greeley, Colo.
KF Believue, Wash.
KU Lawrence, Kans.
LA Scott Clity, Kans.
LD Floydada. Tex.
L1 Mountain Home, lda.
LJ Walsenburg, Colo.
LN Baker, Mont,
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C.L. Location kHz|C.L. Location
KFLW Klamath Fails, Oreg. 1450 | KGW Portland, Oreg.
KFLY Corvallis, Oreg. 1240 | KGWA Enid, Okla.
KFMB San Diego, Cal. 760| KGY Olympia, Wash,
KFMJ Tulsa, Okla, 1050 [ KGYN Guymon, Okla.
KFML Denver, Colo, 1390 [ KHAI Honolulu, Hawaii
KFMO Flat River, Mo. 1250 | KHAK Cedar Rapids, lowa
KFNF Shenandoah, lowa 920 KHAL Homer, La.
KFNV Ferriday, La. 1600 | KHAP Aztec, N.M,
KFNW Fargo, N.Dak, 900 | KHAR Anchorage, Alaska
KFOR Lineoln, Nebr. 1240 | KHAS Hastings, Nebr,
KFOX Long Beach, Calif, 1280 | KHAT Phoenix, Ariz,
kHz| KFPW Ft. Smith, Ark. 1230 | KHBM Monticello, Ark.
KFQD Anchorage, Alaska 750 | KHBR Hlilishoro, Tex.
1120 KFRA Franklin, La, 1390 [KHDN Hardin, Mont.
128 KFRB Fairbanks, Alaska 900 | KHEB Heher Springs, Ark.
7 KFRC San Franeisco, Calif. 610 KHEM Big Springs, Tex.
137 KFRD Rosenberg-Richmond, KHEN Henryetta, Okla.
145 Tex. 980 | KHEP Phoenix, Ariz.
1430 KFRE Fresno, Calif. 940 | KHER Santa Maria, Callf,
1560 KFRM Kansas City, Mo. 550 | KHEY El Paso, Tex.
KFRD Longview, Tex. 1870 { KHFH Sierra Vista, Ariz.
1470 KFRU Columbia, Mo. 1400 | KHF1 Austin, Tex.
1400 KFSA Ft. Smith, Ark. 950 | KHHH Pampa, Tex.
1480 KFSB Joplin, Mo. 1310 | KHIP Albuquerque, N.M.
1240 KFSC Denver, Colo, 1220 | KHIT Walla Walla, Wash.
132 KFST Ft. Stockton, Tex. 860 | KHJ Los Angeles, Calif.
921 KFTM Ft. Morgan, Colo, 1400 | KHMO Harnibal, Mo.
146 KFTV Paris, Tex. 1250 | KHOB Hobbs, N.Mex.
123 KFTW Frederickstown, Mo, 1450 KHOE Truckee, Calif.
145 KFUN Las Vegas, N.Mex. 1230| KHOG Fayetteville, Ark.
a8 KFUOQ Clayton, Mo. 850 | KHOS Tueson, Ariz,
149 KFVS Cape Girardeau, Mo. 960 | KHOT Madera, Calif,
55 KFWB Los Angeles, Calif. 980 | KHOW Denver, Colo.
1450 KFXD Nampa, Idaho 580 | KHOZ Harrison, Ark,
1390 KFXM San Bernardino, Calif. 590 | KHQ Spokane. Wash.
1460 KFYN Bonham, Tex. 1420 | KHRT Minot, N. D.
1070 KFYO Lubbock, Tex, 790 | KHSJ Hemet, Calif,
1340 KFYR Bismarek, N.Dak. 550 | KHSL Chico, Calif,
KGA Spokane, Wash, 1510 | KHUB Fremont, Nebr.
930 | KGAF Gainesvitle, Tex. 1580 [ KHUM Santa Rosa, Calif.
1o KGAK Gallup, N.Mex, 1330 { KHUZ Borger, Tex.
690 KGAL Lebanon, Oreg. 920 | KHVH Honolulu, Hawaii
KGAR Vancouver, Wash, 1550 | KIBE Palo Alto, Calif,
gio| KGAS Carthage, Tex. 590 | KIBH Seward, Alaska
1270 | KGAY_ Salem, Oreg. 1430 [ KIBL Beeville, Tex.
600 KGB San Diego, Calif. 1360 | KIBS Bishop, Calif,
1590 KGBC Galveston, Tex. 540 | KICA Clovis, N.M.
1280 KGBS Los Angsles, Calif. 1020 | KICD Spencer, lowa
1410 | KGBT Harlingen, Tex, 1530 | KICK Springfield, Mo.
1280 | KGBX Springfleld, Mo. 1260 | KICM Golden, Colo,
1580 KGCA Rugby, N.D. £450 | KICO Calexico, Calif.
790 KGCL East Prairie, Mo, (080 | KICS Hastings, Neb.
1590 | KGCX Sidney, Mont. 1480 | K1CX McCook, Neb.
1440] KGDN Edmonds, wash, 630 | KICY Neme, Alaska
1490 | KGEE Bakersfieid, Calif. 1230 | KID Idaho Fails, Idaho
240 KGEK Sterling, Colo. 30 | KIDD Monterey, Calif.
1590 | KGEM Baise, 1daho 140 | KIDO Boise, Idaho
600 | KGEN Tulare, Calif. 1870 | KIEV Glendale, Calif.
910} KGER Long Beach, Callf. 1390 [ KIFG lowa Falls, la.
1440 | KGEZ Katispell, Mont. 600 | KIFN Phoenix, Ariz.
1190 | KGFF Shawnee, Okla. 1450 [KIFW Sitka, Alaska
1230 KGFJ) Los Angeles, Calif, 1230 | KIGO St. Anthony, lda,
1220 | KGFL Roswell, N.Mex. 1400 | KIHN Hugo, Okla.
1400 | KGFW Kearney, Nebr. 1340 [ KIHR Hood River, Oreg
1400 KGFX Pierre, S.D. 1080 | KIJV Huron, S.Dak.
1400] KGGF Coffeyville, Kans. 690 | KIK1 Honolulu, Hawaii
690 KGGM Albuquerque, N.Mex. 610 | KIKK Pasadena, Tex.
1440| KGHL Billings, Mont. 90| KIKO Miami, Ariz.
450 KGHM Brookfield, Mo, 1470 | KIKS Sulphur, La.
1360 | KGHO Hoguiam, Wash. 1560 | KILE Galveston, Tex.
920 | KGHS International Falls, KiLO Grand Forks, S.Dak.
1190 Minn, 1230 | KILT Houston, Tex.
1110| KGIL San Fernando, Calif. 1260 KIMA Yakima, Wash.
1330 | KGIW Alamosa, Colo, 1450 | KIMB Kimball, Nebr.
KGKL San Angelo, Tex. 960 | KIML Gillette, Wyo.
1480| KGKO Benton, Ark, 850 [KIMM Rapid City, S.D.
900 | KGLC Miami, Okla. 910 | KIMN Denver, Colo
1450 | KGLE Glendive, Mont. 590 | KIMO Hilo, Hawaii
660 | KGLM Avalon, Calif. 740 | KIMP Mt, Pleasant, Tex.
1100 | KGLN Glenwood Sprgs., Colo, 980 | KIND Independence, Kans,
1250 KGLO Mason City, lowa 1300 | KINE Kingsville, Tex.
1050 | KGLU Safford, Ariz. 1480 | KING Seattls, Wash.
1310 | KGMB Honolulu, Hawail 590 [ KINO Winslow, Ariz.
1240 | KGMC Englewood, Colo. t150 | KINS Eureka, Calif,
1530 | KGM1 Bellingham, Wash. 90 | KINT El Paso, Tex.
1380| KGMO Cape Girardeau, Mo. 1220 KINY Juneau, Alaska
0{ KGMR Jacksonville, Ark. 500 | KIDA Des Maines, lowa
1580 | KGMS Sacramento, Calif. 1380 | KIOT Barstow, Callf.
1070 KGMT Fairbury, Nebr. 1310 [ KIOX Bay City, Tex.
1360 | KGNB New Braunfels, Tex. (420 KIPA Hilo, Hawaii
970| KGNC Amarillo, Tex. 10| KIQS Willows, Calif.
680| KGNO Dodge City, Kans, 1370 | KIRO Seattle, Wash.
1360 | KGNU Santa Clara, Cal. 1430 | KIRT Mission, Tex.
790 | KGNS Laredo, Tex. 1390 | KIRV Fresno, Cal.
1260 | KGO San Francisco, Calif. 810 | K1IRX Kirksville, Mo.
930 | KGOL Palm Desert, Cal. 1270 | KISD Sioux Falls, S.Dak.
1330 | KGOS Torrington, Wyo. 1490 | K1S| Salina, Kan,
640 KGPC Grafton, N.Dak, 1340 | KISN Vancouver, Wash,
1550 | KGRB West Loma, Cal. 900 | KIST Santa Barbara, Calif.
1060 | KGR1 Henderson, Tex. 1000 | KIT Yakima, Wash,
1360 KGRL Bend, Oreg. 940 | KITE San Antonio, Tex,
1450 | KGRN Grinnell, lowa t410| KITt Chahalis-Centralia,
1230 | KGRS Pasco, Wash. 1340 Wash, .
1370} KGRT Las Cruces, N.Mex. 570 | KITN Qlympia, Wash.
1270 | KGST Fresno, Calif, 600 | KIUL Garden City, Kans.
1310 | KGTN Georgetown, Tex. 1530 | KIUN Pecos, Tex,
1380 | KGU Honolulu, Hawaii 760 [ KIUP Durango, Colo.
1250 | KGUC Gunnison, Colo. 1490 | KIVY Crockett, Tex.
110| KGUD Santa Barbara, Calif, 990 [ KIWA Sheldon, lowa
900 | KGUL Port Lavaca, Tex. 1560 | KIXI Seattle, Wash.
1240{ KGVL Greenville, Tex. 1400 | KIXL Dallas. Tex.
1380| KGVO Missoula, Mont, 1290 | KIXX Provo, Utah
960! KGVW Belgrade, Mont, 630 KIX2 Amarillo, Tex.
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C.L. Location

KiZZ El Paso, Tex.
KJAM Madison, S.Dak,
IKJAN Atlantic. lowa
KJAX Santa Rosa, Callif.
KJAY Sacramento, Calif,
KJBC Midland, Tex.
KJCF Festus, Mo,

KJCK Junction City, Kans.
JDY John Day, Ore.

EF Jennings, La

X,
J Webster City, lowa
Worth, Tex.
KJ Flagstaff, Ariz.
KJLT North Platte, Nebr.
KINO Juneau, Alaska
KJOE Shreveport, La,
KJOY Stockton, Calif,
KJPW_ Waynesville, Mo.
KJR Seattle, Wash,
KJRG Newton, Kans,
KJSK Columbus, Nebr.
KJWH Camden, Ark.
AL Denver City, Tex.

Pueblo, Colo.

N Philiipsburg, Kans,
R Pomona, Calif.
S Silsbee, Tex.
Y Vancouver, Wash,
| San Francisco, Calif.

J

JE

JET Beaumont, Te:
JF

J

J
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$ Pittsburg, Calif.
Taos, N.Mex.

0 St. Joseph, Mo,

K Lompoc, Calif,

B Brownfield, Tex.

C Los Angeles, Calif.
D Klamath Falls, Oreg.
K Lakewood, Colo.

M Cordova, Alaska

N Lemoore, Callif.

V Las Vegas, Nev.

K Lubbock, Tex.

M La Grande, Oreg.

S Los Bangs, Calif.

B Libby, Mont.

LCN Blytheville, Ark,
LCO Poteau, Okla.

LEA Lovington, N.Mex.
LEB Golden Meadow, La.
II:EE Ottumwa, lowa
L
L

[apapayay
]
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El Kailua, Hawaii

EM LeMars, lowa

EN Killeen, Tex.
LEQ Wichita, Kans.
KLER Orofino, 1daho
KLEX Lexington, Mo,
KLFD Litchfield, Minn,
KLGA Algona, lowa

KLGN Logan, Utah
KLGR Redwood Falls, Minn.
LIB Liberal, Kans,
IC Monroe, La.
1D Poplar Bluff, Mo.
iF Dallas, Tex,

IK Jefferson City, Mo.
1IN Lincoln, Nebr,

IP Fowler, Calif.
i
|
]
|
]
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Q Portland, Oreg.

R Denver, Colo.

V San Jose, Cal.

X Twin Falls, ldaho
2 Brainerd, Minn,
KC Parsons, Kans.

LA Leesville, La,

LL Lubbock, Tex.

ME Laramis, Wyo.

0 Longmont, Coio.
R Lamar, Colo

S Lincoln, Nebr,

X Clayton, N.Mex.
Ogden. Utah

A Ridgecrest, Callf
C Ceres, Calif.

E Goodland, Kans,

G Kelso. Wash.

H Pipestone, Minn,
K San lose, Calif.
OL Lincoin, Neb,
IKLOM Lompac, Calif.
KLOO Corvallis, Ore.
KLOS Albuquerque, N. M,
KLOU Lake Charles. La.
KLOW Loveland, Colo.
KLPL Lake Providence, La.
KLPM Minot, N.Dak.
KLPR Okla. City, Okla.
KLRA Little Rock, Ark.
KLRS Mountain Grove, Mo.
KLTF Little Falls, Minn,
KLT1 Macon, Mo,

KLTR Blackwell, Okla.
KLTZ Glasgow, Mont,
KLUB Salt Lake City, Utah
KLUC Las Vegas, Nev.
KLUE Longview, Tex.
KLUV Haynesville, La.
KLVI Beaumont, Tex.
KLVL Pasadena, Tex.
KLVT Levelland, Tex.
KLWN Lawrence, Kans,
KLWT Lebanon, Mo,

reerercrceerr

ARRRARARRRRARARARARRARARARARERAX
rerccErcrErEreeEr
[=Y=Y=1-T-T=1-F % & 3

ARA

M Oklahoma City, Okla.

Rap10-TV EXPERIMENTER

e


www.americanradiohistory.com

.C.L. Location

KLWW Cedar Rapids, lowa
KLYD Bakersfield, Calif,
KLYQ Hamilton. Mont.
KLYR Clarksville, Ark.

KLZ Denver, Colo.

KMA Shenandoah, lowa
AC San Antonio, Tex,
D Madill, Okla.

K Fresno, Calif.

M Butler, Mo.

N Manhattan, Kans,
Q Maquoketa, lowa
R Winnsboro, La.

S Shelton, Wash.

v Maywlle. N.D.

C Kansas City. Mo,
L Junction, Tex.

Y Monterey, Calif.
D Fairfield, lowa
L McCall, Ida.

M McMinnville, Oreg.
0 Conroe, Tex.

0 Ft. Scott, Kans,
D Medford, Oreg.
L Wenatchee, Wash.
N San Bernardmo,

QOORERPPLBPP LB

R Kemmerer,

L Marshall, Minn.

T Marshall, Tex.
Cameron, Tex,
Grants, N.M.
Portageville, Mo.

Fresno, Calif,

B Monroe, La,

1 Grand island, Nebr,
0 Marshall, Mo.

S Sioux City. lowa
Tacoma, Wash.

N Great Falls, Mont.

P Tucson, Ariz.

R Murray. Utah

X St. Louis, Mo.

C Los Angeles, Calif.

G Hollister, Cal.

L Sikeston, Mo,
Morgan City, La.
Anderson, Cal,
Morris, Minn,
Ukiah, Calif.
Muleshoe, Tex.
Muskogee, Okla.

Wailuku, Hawail
Marysville, Calif.
Fredericksburg, Tex,
Salt Lake City, Utah
Victoria, Tex.
Vallejo, Calif,

Norton, Kan.

San Francisco, Cal,
Newport, Ark.
Vivian, La,
Concordia, Kans,
Moberly, Mo.
Nebraska City, Nebr,
Hettinger. N.Dak.
Honolulu, Hawaii
Marysville, Kans,
Joneshoro, Ark.
Scottsbiuff, Nebr,

D McAlester, Okla,
Brady, Tex,
Nevada, Mo.
Palestine, Tex.
Spokano, Wash,
McPherson, Kans,
Lompoe, Calif,
Paradise, Calif.
Hanford, Calif,

Knoxville, lowa

Winfield. Kan.
Maryville, Mo,

Wichita Falls, Tex,

New lberia, La,

Abilene, Tex.
rd, Neb.

Cottage Grove, Oreg.

Friona, Tex.
Natchitoches, La,
Monroo, La.

Wyo.
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Worth, Tex.
P N. Platte, Nebr,
R Norman, Okla.
T Prescott, Ariz.
W Austin, Tex.

T Newport, Ore

I Makawao, Hawaii

J New Ulm, Minn,

Z Houston, Tex.

C Sioux Falls, S.D.

S Waterloo, lowa

X Los Angeles, Calif,

A Denver, Colo,

KOAC Corvallis, Oreg.
KOAD Lemoore, Calif.
KOAG Arroyo Grande, Cal.
KOAL Price. Utah

KOAM Pittshurg. Kans.
KOB Albuquerque, N.Mex,
KOBE Las Cruces, N_Mex,
KOBH Hot Springs, S.Dak,
KOCA Kilgore, Tex.
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JANUARY, 1967

X Grand Forks, N.Dak.

Cc.tL. Location

KOCY OQklahoma City, Okla.
KODA Houston, Tex.
KODE Joplin. Mo,

KODI Cody, Wyo.

KOOL The Dalles, Oreg,
KODY North Platte, Nebr,
EL Oelwein, lowa

FE Puilman, Wash.

Fl Kalispell. Mont,

FO Ottawa, iKans.

FY San Mateo, Calif,
GA Qgallala, Nebr.

GO San Diego, Calif.
GT Orange. Tex.

H Reno, Nev.

Hi St. Helens, Ore.

HO Honolulu, Hawail
HU Hermiston, Oreg.
L Omaha, Nebr,

N Portland, Oreg.

M Havre, Mont.
KOKA Shreveport, La,
KOKE Austin, Tex,

KOKL Okmulgee, Okla,
KOKOQ Warrensburg, Mo,
KOKX Keokuk, lowa
KOKY Little Rock, Ark.
KOL Seattle, Wash,

KOLD Tueson Ariz,

KOLE Port Arthur Tex.
KOLJ Quanah, Tex.
IKOLM Rochester, Minn,
KOLO Reno, Nev,

KOLR Sterling, Colo,
KOLS Pryor, Okla.

KOLT Scottsblutf, Nehr.
KOLY Mobridge, S.Dak.
KOMA Okla, City, Okla
KOME Tulsa, Okla.
KOMO Seattie, Wash,
KOMW Omak, Wash,
KOMY Watsonville, Calif,
KONA Kealakekua, Hawaii
KONE Reno, Nev.

KONG Visalia, Calif.
KONI Spanish Fork, Utah
KONO San Antonio, Tex.
KONP Port Angeles, Wash,
KOO K Billings, Mont.
KOOL Phoenix, Ariz.
K000 Omaha, Nebr,
KO0OS Coos Bay. Oreg.
KOPR Butte, M nt

KOPY Alice,

K0QT Belhnnham Wash.
KORA Bryan, Tex.
KORC Mineral weils, Tex.
KORD Pasco, Wash,
KORE Eugene, Oreg.
KORK Las Vegas, Nev,
KORL Honolulu, Hawaii
KORN Mitchell. S.Dak.
KOQRT Grangeville, Idaho
KOSA Odessa, Tex,
KOSE Osceola, Ark,

KOSG Panshuska, Okla.
KOS! Aurora, Colo,

KOSY Texarkana, Ark.
KOTA Rapid City, S.Dak.
KOTE Fergus Falls Minn,
KOTN Pine Bluff, Ark.
KOTS Deming, N.M,
KOUR Independence, lowa
KOVC Valley City, N.Dak.
KOVE Lander, Wyo,
KOVO Provo, Utah
KOWB Laramie, Wyo.
KOWH Omaha, Neb,
KOWL Bijou, Calif,
KOWN Escondido, Calif,
KOXR Oxnard, Calif,
KOY Phoenix, Ariz.
KOYL Odessa, Tex.
KOYN Billings, Mont.
KOZE Lewiston, Idaho
KOZI Chelan, Wash.
KOZY Grand Rapids, Minn,
KPAC Port Arthur, Tex.
KPAL Paim Springs, Calif.
KKPAM Portland, Oregp.
KPAN Hereford. Tex.
KPAS Banning, Calif.
KPAT Berkeley, Calif.
KPAY Chico, Calif.
KPBA Pine Bluff, Ark.
KPBC Port Sulphur, La.
KPBM Carlsbad, N.Mex.
KPCA Marked Tree. Ark.
KPCN Grand Prairie, Tex.
KPDN Pampa, Tex.
KPDQ Portland, Qreg.
KPEG Spokane, Wash,
KPEL Lafayette, La.
KPEP San Angelo, Tex,
KPER Gilroy, Calif,
KPET Lamesa, Tex.
KPHO Phoenix, Ariz.
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KPIK Colorado Sprgs., Colo,

KPIN Casa Grande, Ariz.
KPIR Eugene, Wash,

KPLC Lake Charles, La.
KPLT Paris, Tex.

KPLY Crescent cny. Calif.
KPMC Bakersfield, Calif,

1560

c.L. Location kHz
KPNG Port Neches, Tex, 1150
KPOC Pocahontas, Ark. 1420
KPOD Crescent City, Catif. (310
KPOF Denver, Colo. 910
KPOI Honolulu, Hawail 1380
KPQJ Portiand, Oreg. 330
KPOL Los Angeles, Calif. 1540
KPOR Quincy, Wash. 1370
KPOS Post, Tex. 1370
KPOW Powell. Wyo. 1260
KPPC Pasadena, Calif, 1240
KPQ Wenatchee, Wash, 560
KPRB Redmond, Oreg. 1240
KPHC Houston, Tex, 950
KPRK Livingston, Mont. 1340
KPRL Paso Robles, Calif. 1230
KPRM Park Rapids, Minn. 1240
KPRO Riverside, Calif. 1440
KPRS Kansas Clly, Mo, 1590
KPSOQ Falfurrias, Tex, 1260
KPST Preston, Idaho 1340
KPTL Carson City, Nev, 1300
KPUA Hilo, Hawaii 970
KPUB,} Pueblo, Colo, 480
KPUG Bellingham, Wash, 1170
KPWB Piedmont, Mo. (140
KQAQ Austin, Minn, 970
KQCY Quincy, Calif., 1370
KQEN Roseburg. Ore, 1240
KQEOQ Albuquerque, N.Mex, 920
KQIK Lakeview. Oreg. 1230
KQMS Redding, Calif. 1400
KQOT Yakima, Wash, 930
KQRS Golden Valley, Minn. 1440
KQTE Missoula, Mont, 1340
KQV Pittsburgh, Pa. 1410
KQWB Fargo, N. D. 1550
KQ@X1 Arvada, Colo, 1550
KQYX Joplin, Mo. 560
KRAC Alamogordo, N.M 1270
KRAD E, Grand Forks, an 1590
KRAF Reedsport, Ore. 470
KRBAI Craig, Colo, 550
KRAK Sacramento, Cal. 140
KRAL Rawlins, Wyo, 1240
KRAM Las Vepas, Nev, 920
KRAN Morton, Tex, i280
KRAY Amarillo, Tex, 1360
KRBA Lufkin, Tex. 1340
KRBC Abilene, Tex. 1470
KRBI St, Peter. Minn. 18i0
KBBN Red Lodge, Mont. 1450
KRCB Council Bluffs, la. 1360
KRG Ridgecrest, Calit. 1360
KRCO Prineville, Qreg. 690
KRDD Roswell, N. M. 1320
KRDG Redding, Calif, 1230
KRDO Colo. Springs, Colo, 1240
KRDR Gresham, Dre. 1230
ICRDS Tolleson, Ariz. 1190
KRDU Dinuba, Calif. 1240
KREB Shreveport, La. 980
KREH Oakdale, La. 900
KREl Farmington, Mo, 800
KREK Sapulpa, Okla. 1550
KREL Corona, Cal. 1370
KREM Spokane, Wash, 970
KREN Renton, Wash, 1420
KREOQ lIndio, Calif. 1400
KREW Sunnyside, Wash. 1230
KRBREX Grand Junc., Colo. 920
KRFO Owatonna. Miun, 1390
KRFS Superior, Nebr. 1600
KRG1 Grand Island, Neb. 1430
KRGV Wesiasco, Tex. 290
KRHD Duncan, Okla. 1350
KRIB Mason City, lowa 1490
KRIG Odessa, Tex. 1410
KRIH Rayville, La, 990
KRIK Roswell, N. Mex. 960
KRIO McAltlen, Tex. 910
KRIZ Phoenix, Ariz, 280
KRKC King City, Calif. 1490
KRKD Los Angeles, Calif. 1150
KRIKO Everett, Wash, 1380
KRKT Albany, Ore, 990
KRLA Pasadena, Calif. o
KRLC Lewiston, 1da.

Clarkston, Wash, 1850
KRLD Dallas, Tex. 080
CRLN Canon City, Colo. 1400
KRLW Walnut Ridge, Ark. 1320
KRMD Shreveport, La, 840
KRMG Tulsa, Okla. 740
KRML Carmel, Callf, 1410
KRMO Monett, Mo, 990
KRMS Osage Beach, Mo, 1150
KRNO San Bernardlino, Calif. 1240
KRNR Roseburg, Oreg. 1490
IKRNS Burns, Oreg. 1230
KRNT Des Moines, lowa 1850
KRNY Kearney, Nebr, 1460
KROB Robstown, Tex. 1510
KRDC Rochester, Minn, 1840
KRQOD EI Paso, Tex, 600
KROE Sheridan, Wyo, 930
KROF Abbeville, La. 960
KRQP Brawley, Calif, 1300
KROS Clinton, lowa 1340
KROW Dailas, Ore, 1450
KROX Crookston, Minn. 1260
KROY Sacramento. Caiif, 1240
KRPL Moscow. ldaho 1400
KRBR Ruidoso, N.Mex, 1840
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C.L. Location

KRRV Sherman. Tex.
KRSA Alisal, Calif.
KRSC Othello, Wash.
KRSD Rapid City, S.Dak.
KRSI St. Louis Park, Minn.
KRSL Russell, Kans.
KRSN Los Alamos, N.Mex.
ICRSY Roswell, N.Mex.
KRTN Raton, N.Mex.

TR Thermopolls Wyo,
N Ballinger, Tex.

S Ruston, La,

X Glendale, Ariz.

C Ashland, Orag.

N Lexington, Nebr.

B Roseau, minn.

K Rexburg. daho

§ Corpus Christi, Tex.
T Colo. Springs, Colo,
E Farmington, N.M,
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KSAY San Franciseo, Callf. i

KSBW Salinas, Calif.
KSCB Liberal, Kans.
KSCJ Sioux City, lowa
KSCO Santa Cruz, Calif,
KSD St. Louis. Mo.
KSDN Aberdeen, S.Dak,
KSDO San Diego, Calif.
KSDR waterton, S.Dak,
KSEE Santa Maria. Callf.
KSE| Pocatello, idaho
KSEK Pittsburg, Kans.
ICSEL Lubbock, Tex.

KSEQ Durant. Okla.
KSET EI Paso, Tex.
KSEW Sitka, Alaska
KSEY Seymour, Tex.
KSFA Nacogdoches, Tex,
KSFE Needles, Calif.
KSFO San Francisco, Callf,
KSGM Ste, Genevieve, Mo,
KSGT Jackson, Wyo.
KSHA Medford, Ore.
KSiB Creston, lowa

KSID Sidney, Nebr,

KSIG Crowley, La,

KSIL Silver City, N.Mex,
KSIM Sikeston, Mo,

KSIR Wichita, Kans.
KSIS Sedalia, Mo.

KSIW Woodward, Okla,
KS1X Corpus Christi, Tex.
KSJB Jamestown, N.Dak,
KSKI! Sun Valley, 1daho
KSKY Dallas, Tex,

KSL Salt Lake City, Utah
KSLM Salem, Oreg.

KSLO Opelousas, La.
KSLV Monte Vista, Colo,
KSLY San Luis Obispo, Cal.
KSMA Santa Maria, Calif.,
KSMK Kennewick, Wash,
KSMM Shakopee, Minn,
KSMN Mason City, lowa
KSMO Salem, Mo.

KSNN Pocatello, (da.
KSNO Aspen, Colo.
KSNY Snyder, Tex.

KSO Des Moines, lowa
KSO K Arkansas City, Kans,
KSOL San Franeisco, Cal.
KSON San Diego, Calif,
KSQO Sioux Falls, S.Dak.
KSOP Salt Lake City. Utah
KSOX Raymondville, Tex.
KSPA Santa Paula, Calif,
KSP1 Stillwater, Okla.
KSPL Diboll, Tex,

KSPO Spokane, Wash,
KSPR Springdale, Ark.
KSPT Sandpoint. Idaho
KSRA Salmon, Idaho
KSRC Socorro, N.Mex,
KSRO Santa Rosa, Calif.
KSRV Ontario, Oreg.

KS8SS Colorado Snrmns Colo.

KSST Sulphur Springs, Tex, &

KSTA Coleman, Tex.
KSTB Breekenrldne. Tex,
KSTL St. Lours, Mo,

KSTN Stockton, Calif
KSTP St. Paul, Min

KSTR Grand Junction, Colo, 1

KSTT Davenport, lowa
KSTV Stephenviile, Tex.
KSUB Cedar City, Utah
KSUD W. Memphis, Ark.
KSUE Susanvilla. Calif,
KSUM Fairmont, Minn,
KSUN Bishee, Ariz.
KSVC Richfield, Utah
KSVN Ogden, Utah
KSVP Artesia, N.Mex,
WSWA Graham, Tex.
KSWM Aurora, Mo,
KSWO Lawton, Okla,
KSWS Roswell. Tex.
KSXX 8alt Lake City, Utah
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KSYC Yreka, Calif.
KSYL Alexandria, La.
KSYX Santa Rosa, N.Mex.
KTAC Tacoma, Wash,
KTAE Taylor, Tex,

KTAN Tucson, Ariz.
KTAR Phoenix, Ariz.
KTAT Frederlck Okla.
KTBB Tyler, T

KTBC Austin, Tex.
KTCB Malden, Mo.
KTCR Minnaapolis, Minn.
KTYCS Fort Smith, Ark.
KTDL Farmersville, La.
KTDO Toiedo. Oreg.
KTEE Idaho Falls, 1daho
KTEL walla Walla, Wash.
KTEM Temple, Tex.
KTEQ San Angelo, Tex.
KTER Terrell, Tex.
KTFI Twin Falls, Idaho
KTFO Seminole, Tenn,
KTFS Texarkana, Tex,
KTHE Thermopolis, Wyo,
KTHO Tahoe Valley, Calif.
KTHS Berryville, Ark.
KTHT Houston, Tex,
KTIB Thibodaux, La.
KTiL Tillamook, Oreg.
KTIM San Rafael, Calif.
KTIP Portervilie, Calif.
KTiIS aneannlls Minn,
KT1X Pendleton, Ore.
KTKN Ketchikan, Alaska
KTKR Taft, Calif,
KTKT Tucson, Ariz,
KTLD Tullulah, La,
KTLN Oenver, Colo.
KTLO Mountain Home, Ark.
KTLB Tahiequah, Okla.

KTMC McAlester, Okla.
KTMN Trumann, Ark.
KTMS Santa Barbara, Calif.
KTNC Falls City, Nebr,
KTNM Tucumcari, N.Mex.
KTNT Tacoma, Wash,
KTOB Petaluma, Cal.
KTYOC Joneshoro, La,
KTOD Sinton, Tex,

KTOE Mankate, Minn.
KTOH Lihue, Hawaii
KTOK Oklahoma City, Okla.
KTON Belton, Tex.

KTOO Henderson, Nev.
KTOP Topeka, Kans,
KTOT Big Bear Lake, Cal.
KTOW Sand Spring, Okla,
KTPA Prescott, Ark.
KTRB Modesto, Calif.
KTRC Santa Fe, N.Mex.
KTRE Lufkin, Tex.

KTRF Thief Rlver Falls,

Min
KTRG ‘Honolulu, Hawaii
KTRH Houston, Tex.
KTR} Sioux City, lowa
KTRM Beaumont, Tex,
KTRN Wichita Falls, Tex.
KTRY Bastrop, La.
KTSA San Antonio, Tex.
KTSL Burnett, Tex.
KTSM El Paso, Tex.
KTTN Trenton, Mo,
KTTR Rolla. Mo.
KTTS Springfieid, Mo,
KTTT Columbus, Nebr.
KTUC Tucson, Ariz,
KTUE Tulia, Tex.
KTUI Sullivan, Mo.
KTW Sealtle, Wash.
KTWO Casper, Wyo.
KT XJ Jasper, Tex,
KTXO Sherman, Tex.
KTYM Inglewood, Calif.

KUAI Eleele, Kanai, Hawaii E

C.L. Location
KUKA San Antonlo, Tex.
KUK Ukiah, Calif,
KUKU willow Springs, Mo,
KULA Honolulu, Hawail
KULE Ephrata, Wash,
KULP El Campo, Tex.
KULY Ulysses, Kan,
KUMA Pendleton, Oreg.
KUNO Corpus Christi, Tex.
KUOQA Siloam Springs, Ark.

kHz| KUOM Minneapolis, Minn.
KUPD Tempe, Ariz,

1490 | KUPI (daho Falls, Idaho

970| KUPK Garden City, Kan.

1420 | KURA Moab, Utah

850 KURL Billings, Mont,

1260 | KURV Edinburg, Tex.

580| KURY Brookings, Oreg.

620 KUSO Vermillion, $.Dak.

1570 | KUSH Cushing, Okla,

600| KUSN St. Joseph, Me.

590 KUTA Blanding, Utah

1470 KUT! Yakima, Wash,

690| KUTY Palmdale, Calif.

410| KUVR Holdredge, Nebr,

1470 | KUXL Golden Valley, Minn,

1230 | KUZN W. Monroe, La,

12601 KUZZ Bakersfield, Calif.

(490| KVAL Sauk Rapids, Minn,

1400| KVAN Camas, Wash,

1840 KVAS Astoria, Ore,

1570 | KVBR Brainerd, Minn,

1270 | KVCK Wolf Point, Nebr.

1250 | KVCL Winnfield,

1400 | KVCV Redding, Calif.

1240 | KVEC San Luis Obisgo, Calif.

590 | KVEE Conway, Ark,

1480 | KVEG Las Vegas, Nev.

790 | KVEL Vernal, Utah

630 | KVEN Ventura, Calif.

1590| KVET Austin, Tex.

15101 KVFC Cortez, Colo.

1450 | KVFD Ft. Dodge, lowa

900| KVGB Great Bend, Kans,

1240} KVI Seattle, Wash,

930| KVIC Victoria, Tex,

1310 | KVIL Highland Park, Tex,

990 ( KVIN Vinita, Okla,

1360 | KVIO Cottonwood, Ariz.

1280 | KVIP Redding, Calif.

1240 | KVKM Monahans, Tex.

1350| KVLB Cleveland, Tex.

1580| KVLC Littie Rock, Ark.

920| KVLF Alpine, Tex.

1400 | KVLG LaGrange, Tex.

1530 KVLH Pauls Valley, Okla.

1250 | KVLL Llvingston, Tex.

1230 KVLV Fallon, Nev.

1400| KVMA Magnolia, Ark

1400 KVMC Colorado City, Tex.

1490 KVML Sonora, Callf

920 | KVNC Winslow, Ariz.

1590 | KVNI Coeur d’Alene, Idaho

1420 KVNU Logan, Utah

1490 | KVOB Bastrop, La.

1000 | KVOC Casper, Wyo.

9401 KVOD Albuguergue, N. Mex.

1280 | KVOE Emporia, Kans.

1490 | KVOG Ogden, Utah

1050 | KVOL Lafayette, La.

1840 KVOM Morrilton, Ark.

1370 KVON Napa, Calif.

860 | KVOO Tulsa, Okla.

1400 I(VOP Plainview, Tex,
$420| KVOR Colo. Springs, Colo.
KVOU Uvalde, Tex.

1230) KVOW Riverton, Wyo.
990| KVOX Moorhead, Minn.

KUAM Apgana, Guam 1
KUBA Yuba City, Calif, 1600
KUBC Montrose, Colo. 580
KUBO San Antonio, Tex. 1310
KUDE Oceanside, Calif. 1320
KUO§ Great Falls, Mont. 1450
KUDL Fairway, Kan, 1380
KUDU Ventura, Calif. 1590
KUOY Spokane, wash. 1280
KUEN Wenatchee, Wash. 900
KUEQ Phoenix, Ariz. 740
KUGN Eugene, Oreg. 590
KUIK Hillshere, Oreg. 1360
KU1 walla walla, wash. 1420
112

KVQY Yuma, Ariz.

KVOZ Laredo, Tex.

KVPI Vilie Platte, La.
KVRC Arkadelphia, Ark.
KVARD Cottonwood, Ariz,
KVRE Santa Rosa, Calif.
KVRH Salida, Colo.
KVRS Rock Springs, Wyo.
KVSA McGehee, Ark.
KVSF Santa Fe, N.Mex.
KVSH Valentine, Nebr.
KVSI Montpelier, 1da.
KVSO Ardmore, Okla.
KVWC Vernon, Tex.
KVWG Pearsall, Tex.
KVWM Show Low, Ariz.
KVWO Cheyenne, Wyo,
KVYL Holdenville, Okla.
KWAGC Bakersfield, Calif.
KWAD Wadena, Minn.
KWAK Stuttgart, Ark.
KWAL Wallace, Idaho
KWAM Memphis, Tenn,
KWAT Watertown, S.0ak.
KWAY Forest Grove, Oreg.
KWBA Baytown, Tex,
KWBB Wichita, Kans.,
KWBC Navasota, Tex.
KWBE Beatrice, Nebr.
KWBG Boone, fowa
KwWBW Hutchinson,
KWCB Searcy, Ark.
KWCL Oak Grove, La.
KWCO Chickasha, Okla.
KWEB Rochester, Minn,

Kans,

kHz|C.L. Location kHz
1250 | KWED Seguin, Tex. 1580
1400 | KWEI Weiser, Idaho 1260
1330 KWEL Midland, Tex. 1440
690 | KWEW Hobbs, N.Mex, 1480
730 KWFA Merkle, Tex. 1500
1390| KWFR San Angelo, Tex. 1260
1420| KWFS Eugene, Oreg. 40
1290 KWFT Wichita Falls, Tex. 620
1400 | KWG Stockton, Callf. 1230
1290 | KWHI Brenham, Tex. 1280
70| KWHK Hutchinson, Kans, 1260
060 | KWHN Fort Smnh Ark. 1320
980( KWHO Salt Lake Gity, Utah 860
1050 | KWHW Altus, Okla 450
1450| KWIC Salt Lake City, Utah I550
730 KWIK Pocatello, |daho 1240
700| KWIL Albany, Oreg. 790
910 | KWIN Ashland, Oreg 580
690 | KWiP Merced, Calif. £580
600 | KWIQ Moses Laks, Wash, 1260
1270 | KWV Douglas, Wyo. 1050
780 | KWiZ Santa Ana, Calif. 1480
80 | KWJ1 Portland, Oreg. 1080
1470 | KWK St, Louis, Mo. 1380
80 | KWKC Abilene, Tex. 1340
1570| KWKH Shreveport, La, 1130
10| KWKW Pasadena, Calif, 1300
800| KWKY Des Mgines, lowa 1150
800 KWLA Many, La. 1530
1480| KWLC Decorah, lowa 1240
1230 KWLG Wagoner, Okla. 1530
1340| KWLM Willmar, Minn, 1340
1450| KWMT Ft. Dodge, lowa 540
270 | KWNA Winnemucca, Nev., (400
600| KWNO Winona, Minn, 1230
9201 KWNS Pratt, Kans. 1290
1330 KWNT Davenport, towa 1580
970 | KWOA Worthington, Minn, 730
1250 KWOC Poplar Biuff, Mo. 930
1450 | KWOE Clinton, Okla, 1320
1300 | KWON Bartlesville, Okla. 1400
740 KWOR Worland, Wyo. 1340
1400 | KWOS Jefferson cny Mo, 1240
1590 [ KWow Pomona, Calif. 1600
570 | KWPC Muscatine, jowa 860
1340 | KWPM West Plains, Mo, 1450
1150 | KWPR Claremore, Okla. 1270
1470 | KWRC Woodburn, Ore, 940
1600} KWRO Henderson, Tex, 1470
540| KWRE Warrenton, Mo. 730
1330 | KWRF Warren, Ark. 860
1410| KWRG New Roods, La, 1500
1050 | KWRO Coquille, Oreg. 630
1240| KWRT Boonvills, Mo, 1870
1570 | KWRW Guthrie, Okla, 1490
1470 KWSC Pullman, Wash, 1250
1220 | KWSD Mt. Shasta, Cailf. 620
980 | KWSH Wewoka-Seminole,
630 Oklahoma 1260
(320| KWSL Grand Junction, Colo. (340
(450 | KWSO Wasco, Calif, 1050
1010| KWTC Barstow, Calif. 1230
1240 KWTO Springfield, Mo. 560
610 KWTX Waco, Tex. 1230
1840 | KWUN Concord, Cal. 1480
§230| KWVR Enterprise, Oreg. 340
730| KWVY Waverly, lowa 1470
1400 | KWWL Waterloo, lowa 1330
1490 | KWXY Cathedral City, Cal. (340
1830| KWYK Farmington, N.Mex. 960
800 KWYN Wynne, Ark. 1400
1440 | KWYOQ Sheridan, Wyo. 1410
1170| KWYR Winner, S.Dak. 1260
1400 | KWYZ Everett, Wash, 1230
1300| KXA Seattlo, Wash. 770
1400 | KXAR Hope, Ark. 1490
1450 | KXEL Waterlog, lowa 1540
1280 | KXEN Festus-St, Louis, Mo, 1010
1400 | KXEO Mexico, Mo, 1340
1490 | KXEW Tucson, Arlz. 1600
1050 KXEX Fresno, Calit 1550
1240 | KXGt Ft. Madison, lowa 1360
1240 | KXGN Giendive, Mont, 1400
1460 | KXIC lowa City, lowa 800
1340| KXIT Oalhart, Tex. 1410
1360 | KXIV Phoenix, Arlz. 1400
1220 | KXJK Forrest City, Ark. 950
1260 | KXKW Lafayette, 1520
940 | KXL Portland, Oreg. 750
1450 | KXLE Ellensburg, Wash. 1240
1240 | KXLF Butte, Mont, 1370
1490| KXLJ Helena, Mont. 1240
1280 | KXLL Missouta, Mont. 1450
970| KXLO Lewiston, Mont. 1230
1870 | KXLR Little Rock, Ark, 1150
1370 | KXLW Cilayton, Mo 1320
1490 KXLY Spokane, Wash 920
920| KXO EIl Centro, Calif. 1230
1240 | KXOA Sacramento, Calif. 1470
620 | KXOK St. Louis, Mo. 630
990 | KXOL Ft. Worth, Tex, 1360
950| KXOX Sweetwater, Tex. 1240
1570 KXRA Alexandria, Minn. 1490
1360 | KXRJ) Russellville, Ark. 1490
1410| KXRO Aberdeen, Wash, 1320
1550 | KXRX San Jose, Calif. 1500
1450 | KXXL Bozeman, Mont. 1450
1590 | KXXX Colby, Kans, 790
1450 | KXYZ Houston, Tex. 1320
1300 KYA San Francisco, Calif. 1260
1280 KYAC Kirkland, wash, 1460
1560 KYAL McKinney, Tex. 1600
12701 KYCA Prescott, Ariz. 1490
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C.L. Location

KYCN Wheatland, Wyo.
KYEO Burlington, La,
KYES Roseburg, Oreg.
KTET Payette, Idaho
JC Medford, Oreg.
E Boise, idaho
Oregon City, Ore.
Tempe, Ariz.
Coos Bay, Oreg.
Fresno, Calif.
Yankton, S.0ak.
Houston, Tex.
Blythe, Calif.

22
z

Mankate, Minn,
Colorado Sprgs., Colo,
Missoula, Mont,
Yuma, Ariz.
A Gallup, N,Mex.
KYW Philadelphia, Pa.
KZAK Tyler, Tex.
KZEE Weatherford, Tex,
KZEY Tyler, Tex.
KZIN Yuba City, Cal.
KZIP Amarillo, Tex.
KZIX Fort Collins, Colo.
KZNG Hot Springs, Ark.
KZOE Princeton, ill.
KZOL Farweil, Tex.
KZ0O Honolulu, Hawaii
KZOT Marianna, Ark.
KZOW Globe, Ariz.
KZUN Opportunity, Wash,
KZYM Cape Girardeau, Mo.
KZZN Littlefield, Tex.
VOUS Argentia, Nfld.
WAAA Winston-Salem, N.C.
WAAB Worcester, Mass,
WAAC Terre Haute, Ind.
WAAF Chicago, Il).
WAAG Adel, Ga.
WAAK Dallas, N.C.
WAAM Ann Arbor, Mich.,
WAAT Trenton, N.J.
WAAX Gadsden, Ala,
WAAY Huntsvilie, Ala,
WABA Aguadilla, P.Rleo
WABB Mobile, Ala,
WABC New York. N.Y.
WABD Ft. Campbell, Ky.
WABF Fairhope, Ala.
WABG Greenwood, Miss.
WABH Deerfleld, Va.
WABI| Bangor, Maine
WABJ Adrian, Mich,
WABL Amite, La.
WABO Waynesboro, Miss.
WABQ Cleveland, Ohio
WABR Winter Park, Fla.
WABT Tuskegee, Ala.
WABYV Abbeville, S.C.
WARBY Albany, N.Y,.
WABZ Albemarle, N.C.
WACA Camden, S.C.
WACB Kittanning, Pa,
WAGCE Chicopee, Mass,
WACI The Dalles, Ore.
WACK Newark, N.Y,
WACL Wayeross, Ga.
WACO Waco, Tex.
WACR Columbus, Mliss,
WACT Tuscaloosa, Ala,
WACY Moss Point, Miss,
WADA Shelby, N.C.
WADE Wadesboro, N.C.
WADK Newport, R.I.
WADM Decatur, Ind.
WADO New York, N.Y,
WADS Ansonia, Conn.,
WAEB Allentown, Pa,
WAEL Mayaguez, P.Rico
WAEW Crossville, Tenn,
WAFC Staunton, Va.
WAFS Amsterdam, N.Y.
WAGC Centre, Ala.
GE Leesburg, Va.
F Oothan, Ala.
G Franklin, Tenn,
L Lancaster, S. C.
M Presque lsle, Malne
N Menominee, Mich,
GR Lumberton, N.C.
WAGS Bishooville, S.C.
WAGY Forest City, N.C.
WAIA College Park, Ga.
WAI1LK Galesburg, Il
WAIL Baton Rouge, La,
IM Anderson, S.C.
Columbia, Ky,
Winston-Salem, N.C.
Chicago, 1
Decatur, Ala.
Morgantown, W.Va,
K1 McMInnville, Tenn.
KN Aiken. S.C.
WAKO Lawrancevllle. "l
WAKR Akron, Ohie
WAKY Louisville, Ky,
WALD Walterboro, S.C.
WALE Fall River, Mass,
WALG Albany, Ga.
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c.. Location

WALK Patchogue, N.Y.
WALL Middletown, N.Y.
WALM Albion, Mich.
WALO Humacao, P.R.
WALT Tampa, Fla,
WALY Herkimer, N.Y,
WAMD Aberdeen, Md,

Flint, Mich,
Homestead, Pa.
Venice, Fla.
Wilmington,
Washington,
Amory, Miss.
Anniston,
Waynashnrn. Pa.
Annapolis, Md.
Anderson, S.C.
Richmond, Va.
Waynesboro, Va,
Albany, Ky.
Atlanta, Ga.
Ostego, Mich,
Vincennes, {nd.
San Juan, P.R.
Riverhead, N.Y,
Jaeksonv“le, Fla.
McComb,
G Arcadia,

WAPL Appleton,

WAPO Chattanooga, Tenn.

WAPX Montgomery, Ala.
AQE Towson, Md,

wAQI Ashtabula, Ohio
AQY Birmingham, Ala.

WARA Attleboro, Mass.

WARB Covington, La,

WARD Johnstown, Pa.

RE Ware, Mass,

F Jasper, Ala,

1 Abbeville, Ala,

K Hagerstown, Md.

M Scranton, Pa,

N Ft. Pierce, Fia.

0 Canonsburg, Pa.

RT Moulton, Ala.

WARU Peru, Ind.

Del.
Ind.
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WASA Havre de Grace, Md.

WASC Spartanburg, S.C.
WASK Lafayette, ind.
WATA Boone, N.C.
WATC Gaylord, Mich,
WATE Knoxville, Tenn.
WATH Athens, Ohio
WATI{ Indianapolis, Ind.
WATK Antigo,
WATM Atmore, Ala.
WATN watertown, N.Y,
WATO Oak Ridge, Tenn,
WATP Marion, S.C,
WATR Waterbury, Conn.
WATS Sayre, Pa,

WATT Cadillac, Mich.
WATV Birmingham, Ala,
WATW Ashland, wis.
WATY N. Atlanta, Ga.
WATZ Alpena, Mich,
WAUB Auburn, N.Y.
WAUC Wauchula, Fla,
WAUD Auburn, Ala,
WAUG Augusta, Ga.
WAUK Waukesha, Wis.
WAVA Arlington, Va.
WAVC Warner Robins, Ga.
WAVE Louisville, Ky.

WAVN Stiliwater, Minn.

WAVO Avondale Estates, Ga.

WAVP Avon Park, Fia,
WAVU Atbertville, Ala.
WAVY Portsmouth, Va,
WAVZ New Haven, Conn,
WAWA West Allis, Wis,
WAW K Kendallvilie, ind.
WAWZ Zarephath, N.J.
WAXE Vero Beach, Fla.
WAXK Superior, Wis,
WAXU Georgetown, Ky.

15
WAXX Chippewa Falls, Wis, o

WAYB Wayneshoro, Va.
WAYE Baltimore, Md.
WAYK Valparaiso, Ind.
WAYN Rockingham, N.C.
WAYR Orange Park, Fla,
WAYS Charlotte, N.C.
WAYX Wayeross, Ga.
WAYZ Wayneshore, Pa,
WAZA Bainbridge, Ga,
WAZE Clearwater, Fla.
WAZF Yazeo City, Miss,
WAZL Hazelton, Pa.
WAZS Summerville, S.C.
WAZY Lafayette, Ind.

WBAB Babylon, N.Y,

WBAC Cleveland, Tenn,
WBAF Barnesville, Ga.
WBAG Burlington, N.C.
WBAL Baltimore, Md.

JANUARY, 1967

ind.

kMz C.L. Location kHz | C.L. Location
1870 | WBAM Montgomery, Ala. 740} WBRJ Marietta, 0.

1340 | WBAP Fort Worth, Tex. 570! WBRK Pittsfieid, Mass,
1260 & 820| WBRL Berlin, N.

1240 | WBAR Bartow, Fla. 1460 WBRM Marion, N.C.

1110 | WBAT Marion, ind. 1400 WBRN Big Raulds Mich,
1420 | WBAW Barnwell, S.C. 7401 WBRT Bardstown, Ky.

970 | WBAX Wilkes-Barre, Pa. 1240 WBRO wayneshoro, Ga.
1260 | WBAY Green Bay, Wis, 1860 | WBRV Boonville, N.Y,
860 | WBAZ Kingston, N.Y, 1550 | WBRW Brewster, N.Y.
1840 (WBBA Pittsfield, 1l 1580 WBRX Berwick. Pa.

1420 |(WBBB Burlington, N.C, 920| WBRY Waterbury, Conn.
86C | WBBF Rochester, N.Y, 950 | WBSA Boaz, Ala,

1320 | WBBI Abingdon, Va. 1230| wBSC Bennetsville, S.C.
1380 | WBBK Biakely, Ga, 1260 | wBSG Blackshear, Ga.

1580 | WBBL Richmond. Va. 1480 | WBSM New Bedford, Mass.
1580 ([ WBBM Chicago. (lI. 780 | WBSR Pensacola, Fla,

1490 | WBBD Forest City, N.C. 780 | WBT Charlotte, N.C.

1580 | WBBQ Augusta. Ga. 1340 | WBTA Batavia, N.Y.

1190 | WBBR Travelers Rest, S.C. 1580 WBTC Uhrlchsvnlle, 0.

1280 | WBBT Lyons, Ga. 1340 | WBTH Williamson, W.Va,

990 | WBBW Youngstown, Ohio 1240 WBTM Danville, Va,

970 | WBBX Portsmouth, N.H. 1380 | WBTN Bennington, Vt.
1390 | WBBZ Ponca City, Okia. 1230 | WBTO Linton, ind.

1380 | WBCA Bay Minette, Ala, 1110 WBTS Bridgeport, Ala,

980 | WBCB Levittown, Pa. 1490{ WBUC Buckhannon, W.Va.
1450 | WBCH Hastings, Mich, 1220 | WBUD Trenton, N, J.

680 | WBCl Williamsburg, Va. 740 WBUG Ridgeland, S.C.
1570 |lWBCK Battle Creek, Mich. 930| WBUT Butler, Pa.

690 (WBCM Bay City, Mich. 1440 | WBU X Doyiestown, Pa.
980 | WBCO Bucyrus, Dhio 1540 WBUY Lexington, N.C.
1480 | WBCU Union, S.C. 1460 | WBUZ Fredonia, N.Y.
1070 | WBEC Plnsﬂeld Mass. 1420 | WBVL Barbourville, Ky,
1570 |{WBEE Harvey, iN. 1570 | WBVM Utica, N.Y,

1150 | WBEJ Elizabethton, Tenn, 1240 WBVP Beaver Falls. Pa,
1600 | WwBEL Beloit. Wis, 1380 ( WBYB St. Pauls, N.C,
1570 | WBEN Buffalo, N,Y. 930 | WBYE Calera, Ala,

1600 | WBER Moncks Corner, S. C. 950 WBYG Savannah, Ga,
1220 | WBET Brockton, Mass. 1460 | WBYS Canton, [l

1320 | WBEU Beaufort, S.C. 960 | WBZ Boston, Mass,

730 | WBEV Boaver Dam, Wis. 1430 | WBZA Glens Falls, N.Y,
1490 ([WBEX Chillicothe, Dhio 1490 | WBZB Selma, N.C.

1250 | WBF D Bedford, Pa. 1310{ WBZE Wheeling, W. va,
1240 | WBF ) Woodbury, Tenn. 1540| WBZY Torrington, Conn,
1480 |[WBGC Chipley, Fia. 240 | WCAI Fort Myers, Fla.
1490 |WBGN Bowling Green, Ky. 1340 | WCAL Northfield, Minn.

590 | WBGS Slidell, La. 1560 WCAM Camden, J,
1330 | WBHB Fitzgerald, Ga. 1240 | WCAD Baltimore, Md

WBHC Hampton, S.C. 1270| WCAP Lowell, Mass,
1630 [WBHF Cartersville, Ga. 1450 | WCAR Detroit, Mich.

600 | WBHM Birmingham, Ala. 1550 | WCAT Orange, Mass.
1330 | WBHP Huntsviile, Ala. 1230 | WCAU Philadelphia, Pa.
530 | WBHT Brownsville, Tenn. 1520 CAW Charjeston, W.Va,
1450 | WBIA Augusta, Ga. 1230 | WCAY Cayce, S.C,

1450 | WBIB Centreville, Ala, 1110| WCAZ Carthage, |11,

900 | WBIC Islip, N.Y. 540 | WCBA Corning, N.Y.

620 | WBIE Marietta, Ga, 1080 WCBG Chambersburg, Pa,
970 |WBIG Greensboro, N.C. 1470 | WCBI Columbus, Miss,
810 WBIL Leesburg, Fla, 1410 WCBL Benton, Ky.

800 | WBIP Booneville, Miss. 1400 | WCBM Baltimore, Md.
1590 | WBIR Knoxville, Tenn. 1240 | WCBS New York, N.Y.
1240 | wBLS Bristol, Conn." 1440 | WCBT Roanoke Rapids, N.C.
1290 | WBIW Bedford, ind. 1840 | WCBY Cheboygan, Mich.
1430 | WBIX Jacksonville Beach, WCCC Hartford, Conn.
1320 Fla, 1010| WCCF Punta Gorda, Fia.
960 (WBIZ Eau Claire, Wis, 1400 | WCCM Lawrence, Mass,
1240 | WBKH Hattiesburg, Miss, 950 | WCCN Neilisville, Wis.
900 | WBKN Newton, Miss, 1410{ WCCD Minneapolis-St. Paul,
1400 |[WBKY West Bend, 1470 Minn,

680 | WBLA Elizabethtown, 440 | WCCW Traverse Clty, Mich,
1450 | WBLC Lenoir City, Tenn, 1360 | WCDJ Edenton, N.C.

1590 | WBLE Batesville, Miss. 1290 | WCDL Carbondale, Pa.
1310 | WBLF Bellefonte Pa, 1330 | WCDS Glasgow, Ky.

1230 | WBLG Lexmn(on. Ky. i300| WCDT Winchester, Tenn._
1050 [ wBLJ Dalton, Ga, 1230 | WCEC Rocky Mount, N.C.
1510 | WBLO Everuracn. Ala. 1470 WCED DuBois, Pa,

780 [ WBLR Batesburg, S.C, 1430 | WCEF Parksburg, W.Va,
1350 | WBLT Bedford, Va. 1350 | WCEH Hawkinsville, Ga.
970 (WBLU Salem, Va, 1480 | WCEM Cambridge, Md,
1210 | WBLY Springfield, Ohlo 1600| WCEN Mt. Pleasant, Mich.
910 | WBMA Beaufort, N.C. 1400 | WCER Charlotte, Mich,
1220 | WBMC McMinnville, Tenn. 960 | WCFL Chicago, IIl.

1420 (WBMD Baltimore, Md. 750 | WCFR Springfield. Vt.
1390 | WBME Belfast, Meo, 1230 | WCFV Clifton Forge, Va.

630 | WBM KK West Point, Ga. 1310 | WCGA cCalhoun, Gﬂ
1350 | WBML Macon, Ga. 1240 WCGC Belmont, N.C.
1300 { WBMS Black Mountain, N.C. 1350] WCGO Chicago Hghts., 111
1590 | WBNB_ Charlotte Amalie, WCGR Canandaigua, N.Y.
1570 Virgin tsfands 1000| WCHA Chambersburg, Pa.
1380 | WBNC Conway, N.H. 1050 WCHB Inkster, Mich.
1370 WBNL Boonville, ind. 1540 | WCHE Westchester, Pa,
1320 | WBND Bryan, Ohio 1520 WCHI{ Chillicothe, Ohio

80 | WBNR Beacon, N.Y. 1260 | WCHJ Brookhaven. Miss.
1150 ( WBNS Coiumbus. Ohio 1460 | WCHK Canton, Ga.

90 | WBNT Oneida, Tenn, 1310 WCHL Chanel Hill, N.C.
860 |WBNX New York, N.v, 1380 WCHN Norwich, N.Y.
1500 (WBOB Galax, Va, 1360 WCHO Washington Court
900 (WBOC Salisbury, Md. 960 House, Ohio
350 |WBOK New Orieans, La. 800| WCHS Charleston, W.Va,
6101 WBOL Bolivar, Tenn. 1560 | WCHV Chariottesville, Va.
1230 { WBOM Jacksonville, Fla. 970| WCIL Carbondale, ill,
1880 | WBOP Pensacola, Fla, 980 | WCIN Cincinnati, Ohio
$360 | WBOS Brookline. Mass. 1600 | WCIT Lima, Ohio
860 | WBOW Terre Haute, Ind. 1280 WCJU Columbia, Miss.
1230 | wBOX Bogalusa, La, 920 | WCKB Dunn, N.C.

1490 | WBOY Clarksburg, W.va. 1400 | WCKD Ishuennlnn. Mich,

780 | WBPR Bayamon, P.R. 1600 | WCKI Greer, S.C.

1410 {fWBP2Z Lock Haven, Pa. 1230 | WCKM Winnsboro, S.C.

920 | WBRB Mt. Clemens, Mich. 1430) WCKY Cin¢innati, Ohio
1440 | WBRC Birmingham, Ala. 960 | WCLA Claxton, Ga.

1340 | WBRD Bradenton, Fla. 1420 WCLB Camilla, Ga.

1090 ' WBRE Wilkes-Barre, Pa, 1340 | WCLC Jamestown, Tenn,
{1150 (WBRG Lynchburg, Va. 1050 { WCLD Cileveland, Miss,
1090 | WBRI Indianapoils, Ind. 15001 WCLE Cleveland, Tean,
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Cc.L. Location

WCLG Morgantown, W.Va.
WCLI Corning, N.Y.
WCLO Janesvitle, Wis.
WCLR Crystal Lake, Il
WCLS Columbus, Ga.
WCLT Newark, Ohio
WCLU Covington, Ky.
WCLW Manstield, 0.
WCMA Corinth, Miss.
MB Harrisburg, Pa,

C Wildwood, N.J,
ME Brunswick, Maine
M| Ashiand, Ky.
MN Arecibo, P.R.
MP Pine City, Minn,
MR Elkhart, Ind.
MS Norfolk, Va,
MT Martin, Tenn.
MY Ottawa, lil.
NB Connersvilie, ind.
NC Elizabeth City, N.C.
ND Shelbyviile, Ky,
NF Weidon, N.C,
NH Quincy,
NL Newport, N. H.
NR Bloomsburg, Pa.
NS Canton, D,
WCNT Centralia,
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WCNX Middletown, Conn.
WCOA Pensacola, Fla,
WCOC Meridian, Miss,
WCOF (mmokalee, Fla.
WCDG Greensboro, N.C,
WCOH Newnan, Ga.
WCO0J Coatesville, Pa.
WCOL Columbus, Ohio
WCON Cornelia, Ga.
WCOP Boston, Mass.
WCOR Lebanon, Tenn,
WCO0S Columbia, 8.C.
WCOU Lewiston, Maine
wCov Montnomery, Ala.

CRA Effingham, i,
WCRB Waltham, Mass,
WCRE Cheraw, S.C.
WCRI Scottsboro, Ala.
WCRIK Morristown, Tenn.
WCRL Oneonta, Ala,
WCRM Clare, Mich,
WCRO Johnstown, Pa.
WCRS Greenwood, S.C.
WCRT Birmingham, Ala.
WCRV Washington, N.J.
WCRW Chicago, IH.
WCRY Macon, Ga.
WCSA Ripley, Mass.
WCSC Charleston, S.C.
WCSH Portland, Maine
WCSI Columbus, Ind.
WCSJ Morris, LIl

WCSL Cherryville, N. C.
WCSM Celina, Ohio
WCSR Hiilsdale, Mich,
WCSS Amsterdam, N.Y,
WCST Berkeley Springs,

.Va,
WCTA Andalusia, Ala,
WCTC New Brunswick, N.J.
WCTR Chestertown, Md,
WCTT Corbin, Ky.
CTW New Castle, Ind.
UB Manitowoe, Wis.

UM Cumberiand, Md.
VA Culpeper, Va,
WCV! Connellsville, Pa.
wCVL Crawtordsville, ind,
WCVP Murphy, N.C.
WwCVvSs Sprmuﬁeld ti.
wis.

WCWA Toledo, 0.
pon,
R Tarpon Springs, Fla.
Bristof, Va,
Cynthiana, Ky.
Indiana, Pa.
Tampa, Fla.
Kansas City, Mo.
Columbus, Ga.
Meridian, Miss,
Danville, Il
Darlington, S.C.
Philadelphia, Pa.
McRae, Ga.
Fargo. N. Dak,
Escanaba. Mich,
Delray Beach. Fla.
Roanoke, Va.
Springfield, Tenn.
Statesvifle, N.C.
Orlando, Fla.
Dubugue, lowa
Dade City, Fla.
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WHITE'S

[RADI©

EOG

C.L Location
wDCJ Arlington, Fta,

F Chattancoga, Tenn.
H Sweetwater, Tenn,
EL Wilmington, Dei.
EV Waterbury. Vt,
Ew Westfleld, Mass.
G

Mm

L Douglasville, Ga,

Y Minneapolis, Minn,

A Memphis. Tenn,

G Clincheo, Va.

G Dothan, Ala.

X Orangeburg, S.C.

S Mt. Olive, N.C.

D Kingstree, S. C,

N Dickson, Tenn,

A Walton, N.Y,

B Marshfield, Wis.

C Port Jervis, N.Y,

R Delaware, QOhlo
Moline, 111,

Panama City, Fla.

indianola, Miss.

Douglas, Ga.

Marquette. Mich.

Lynchburg, Va.

Pocomoke City, Md.

FEFRRCm===

[ g

~re
2205

Anniston, Ala,
Dayton,Tenn,
Canton, Miss,

C Prestonsburg, Ky.
D Chattanooga, Tenn.
E Dunkirk, N.Y.

K Cleveland, Ohio
L Athens, Ga..

N Wheaton, Md.
R Sturgeon Bay,
S Oneonta, N.Y,
T Burlington, Va.
V Dover. Del.

W Dowaglac, Mich,
N DuQuoin. i1,
C Hartford, Conn,
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w
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G Dyersburg, Tenn,
K Cleveland, Miss.
L Mocksville, N. C.
M Superior, Wis,
DeFuniak Springs,

Laks Clty, Fla,
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Gainesville, Fla,
L Vineland, N.J.

D Dawson, Ga.

S Champaign, 111,

B Chattanooga, Tenn,
E Lawrenceburg, Tenn,
§ Jackson, Tenn.

L Lexington, Tenn,

N Clarksville, Tenn,

R Paducah, Ky.

Y Sumter, S.C.

X Buford, Ga.
Decatur, I,
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S, C.
D Coltege Park, Ga.
AG Alcoa, Tenn.
AL Greensboro, N, C.
AM Arlington, Va.
AN Providence, R.I.
AQ Eau Claire, Wis.
AS Savannah, Ga.
AT W. Palm Beach, Fla.
AV Plattsburg, N.Y.
AW Evanston, i,
BB Baltimore, Md.
BC Duluth, Minn,
BJ Brewton, Ala,
BO Owego, N.Y.
Ba Harrisburg, M.
BR Buffalo. N.Y.
BY Milton, Fla.
CL Eau Clalre, Wis.
CP Carthage, M.iss.
EDC Chicago, Ili.
EDO McKeesport, Pa.
EEB Southern Pines, N.C.
EED Rocky Mount, N.C.
EEE Rensselaer, N.Y.
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ta,
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C.L. Location kHzjC.L. Location
WEEF Highland Park, 11l. 1430 WEBG Altoona, Pa.
WEEI Boston. Mass. 590 | WFBL Syracuse, N.Y.
WEEL Fairfax, Va. 1810| WEBM Indianapolis, Ind,
WEEN Lafayette, Tenn. 1460 | WFBR Baltimore, Md.
WEEP Pittsburgh, Pa. 1080 | WFBS Spring_Lake, N. C.
WEER Warrenton, Va, 1570 | WFCG Franklinton. La.
WEET Richmond, Va. 1820| WFDF Fiint, Mich.
WEEU Reading, Pa. 850 | WFDR Manchester, Ga.
WEEW Wwashington, N.C. 13201 WFEA Manchester, N. H.
WEEX Easton, Pa, 1230 | WFEB Sylacauga, Ala.
WEEZ Chester, Pa, 15901 WFEC Harrisburg, Pa.
WEGO Concord, N.C. 1410 | WFFF Columbia, Miss.
WEGP Presque Isle, Maine 1390| WFFG Marathon, Fia.
WEHH Etmira Heights- WFGM Fltchburg, Mass,
Horseheads, N.Y. 1590 WFGN Gaffney, S.C.
WELIC Charleston, IIl. 1270 | WFGW Black Mountains,
WEIF Moundsville, W, Va. 1370 N.C.
WEIM Fitechburg, Mass, 1280 | WFHG Bristol, Va,
i WEIR Weirton, W.va, 1430 WFHK Pell City, Ala,
'WEIS Center, Ala, 990 | WFHR Wis. Rapids, Wis.
WEJL Scranton, Pa. 630 | WFIA Louisville, Ky,
WEKR Fayetteville. Tenn. 1240 | WFiF Milford, Conn.
WEKY Richmond, Ky. (840 WFIG Sumter. S.C.
WEKZ Monroe, Wis. 1260 | WFiL Philadelphia, Pa.
WELB Elba, Ala. 1850 | WFIN Findlay, Ohio
WELC Welch, W.vVa, (150 WF1S Fountain inn. S.C.
WELD Fisher, W.Va, 690 | WFiV Kissimmee, Fla,
WELE S. Daytona, Fla. 1590| WFIW Fairfield, 110,
WELI New Haven, Conn, 960 | WFiX Huntsviile, Ala,
WELK Charlottesville, Va. 1010| WEKN Franklin, Ky,
WELM Eimlra, N.Y, 1450| WFKY Frankfort, Ky.
WELO Tupelo, Miss, 580 | WFLA Tampa, Fla,
WELP Easley, S.C. 1360 | WFLB Fa{etteville, N.C.
WELR Roanoke, Ala. 1360 | WFLI Lookout Mtn,, Tenn.
WELS Kinston, N.C, 1000 | WFLN Philadelphia, Pa,
WELV Ellenville, N. Y, 1370 | WFLO Farmville, Va,
WELW Witloughby, O, 1330 | WFLR Dundee, N.Y.
WELY Ely, Minn, 1450 | WFLS Fredericksburg, Va.
WELZ Belzoni, Miss. 1460 | WFLW Monticello, Ky.
WEMB Erwin, Tenn. 1420 { WEMC Goldsboro, N.C.
WEMD Easton, Md, 1460 | WFMD Frederick, Md.
WEMJ Laconia, N.H. §490| WEMH Cullman, Ala,
WEMP Milwaukee, Wis, 1250 | WEM( Montgomery, Ala,
WENC Whiteville, N.C. 1220| WEMJ Youngstown, Ohio
WEND Edensbhurg, Pa. 1580| WFMO Fairmont, N.C.
WENE Endicott, N.Y. 1430 WEMW Madisonville, Ky.
WENG Englewood, Fla. 1530 | WENC Fayetteville, N.C.
WENK Union City. Tenn. 1240 | WFNL No. Augusta, S.C.
WENN Birmingham, Ala, 1320| WFOB Fostoria, Ohio
WENO Madison, Tenn, 1430| WFOM Marietta, Ga.
WENT Gloversville, N.Y. 1340 | WFOR Hattiesburg, Miss,
WENY Elmira, N.Y. 1230 | WFOX Milwaukee, Wis.
WENZ Highland Springs, WFOY St, Augustine, Fla,
Va. 1450 | WFPA Fort Payne, Ala.
WEOK Poughkeepsie, N.Y. 1390| WFPG Atlantic City. N.J.
WEOL Elyria, Ohio 930 | WFPM Fort Valley, Ga.
WEPG S. Pittsburgh, Tenn, 910| WFPR Hammond, La.
WEPM Martinsburg, W.va, 1340 WFRA Franklin, Pa.
WERA Plainfield, N.J. 1590 | WERB Frostburg, Md.
WERD Atlanta, Ga. 860 | WFRC Reidsville, N.C.
WERE Cleveland, Ohio 1300 | WFRL Freeport, Iil.
WERH Hamilton, Ala, 970| WERM Coudersport. Pa.
WERI Westerly, R.I. 1230| WFRO Fremont, Chio
WERK Muncie. Ind. 990 | WFRX West Frankfort. 16l.
WERL Eagle River, Wis, 950 | WFSC Franklin, N.C.
WERT Van Wert, Ohio 1220 | WFSG Boca Raton, Fla,
WERX Wyoming, Mich. 1530 | WFSO Pinellas, Fla.
WESA Charleroi, Pa. 940 | WFSR Bath, N.Y.
WESB Bradford, Pa, 1490| WFST Caribou, Maine
WESC Greenville, S.C. 660] WFTC Kinston, N.C.
WESO Southbridge. Mass, 970 | WFTG London, Ky.
WESR Tasley, Va, 1830| WFTL Ft. Lauderdale, Fla.
WEST Easton, Pa, 1400 | WFTM Maysville, Ky.
WESX Salem, Mass, 1230 | WFTN Franklin, N.H,
WESY Leland. Miss. 1580 | WFTR Front Royal, va.
WETB Johnson City, Tenn. 790 WFTW Ft, Walton Beach,
WETC Wendell-Zebulon, N.C. 540 Fla,
WETH St. Augustine, Fla. 1420 WFUL Fulton, Ky.
WETO Gadsden. Ala. 930 | WFUR Grand Rapids, Mich.
WETT Ocean City, Md. 1590 | WFVA Fredericksburg, Va.
WETU Wetumpka, Ala. 1250| WFVG Fuguay Sprgs., N.C.
WETZ New Martinsville, WFWL Camden, Tenn,
West Virginia 1330{ WFYC Alma, Mich,
WEUC Ponce, P.R, 1420 | WGAA Cedartown, Ga,
WEUP Huntsville, Ala, 1600 | WGAC Augusta, Ga.
WEVA Emporia, Va. 860 | WGAD Gadsden, Ala.
WEVD New York, N.Y, 1330 | WGAF Valdosta, Ga.
WEVE Eveleth, Minn, 1340 | WGAI Elizabeth City, N.C.
WEW St. Louis, Mo. 770 | WGAL Lancaster, Pa.
WEWO Laurinburg, N.C. 1080 | WGAN Portiand, Maine
WEXL Royal Oak. Mich. 1340 | WGAP Maryville, Tenn,
WEXT W. Hartford, Conn. 15501 WGAR Cleveland, Ohin
WEYE Sanford. N.C. 1290 | WGAS S, Gastonia, N.C,
WEYY Talladega, Afa, 1580 | WGAT Gate City, Va.
WEZE Boston, Mass, 1260) WGAU Athens, Ga.
WEZ) Williamsbhurg, Ky. 1440 | WGAW Gardner, Mass,
WEZQ Winfield. Ala. 1300 | WGRBB Freeport, N.Y.
WEZY Cocoa, Fia. 1350 | WGBC Chipley, Fla.
WFAA Dallas, Tex. 570| WGBF Evansville, Ind,
& 820| WGBG Greensboro, N.C.
WFAB Miami, Fla, 990 | WHRB) Scranton, Pa,
WFAD Middlebury, Vt. 1490 | WGBR Goldsboro. N. C.
WFAG Farmville, N.C. 1250 | WGBS Miami, Fla.
WFAH Atliance, Ohio 1810| WGCB Red Lion, Pa.
V\AVIF:IR F;Yettlalvﬂ'l’e. N.C. 3;8 WGCD Chester, S.C.
arrel!, Pa. w wich, .
WEAS White Plains. N.Y. 1230| WwaCH Greonwich, Gonn
WGCM Gulfport, Miss,
WFAU Augusta, Me. 340! WGEA Geneva, Ala.
WFAW Ft. Atkinson, Wis, 940 Indi ' Ii
WFAX Fails Church, Va. 1220 | WGEE Indianapolis, ind.
WFBA San Sebastion, P.R. 1460 WGEM Quiney, (1.
WFBC Greenville, S.C. 1330 | WGET Gettysburg, Pa.
WFBF Fernandino Beach, WGEZ Beloit, Wis.
F

WGFA Watseka, 1l

Wy americanradiohistorv.com

kHz|C.L. Location kHz
1290 | WGFS Covington, Ga. 1430
1390 | WGGA Gainesville, Ga. 550
1260 | WGGG Gainesville. Fla, 1230
1300 | WGGH Marion, 1N, 1150
1450 | WGGO Salamanca, N.Y, 1590
1110 | WGH Newport News, Va, 1810
910 | WGHC Clayton, Ga, 1570
1870 WGHM Skowegan, Maine 1150
1370 | WGHN Grd. Haven, Mich. 1370
1840 | WGHQ Kingston, N,Y. 920
1400 | WGIG Brunswick, Ga 1440
1360 | WGIL Galesbhurg, 11 1400
1800 WGIR Manchester, N H. 610
960 | WGIV Charlotte, N.C. 1600
1570 | WG KA Atlanta, Ga, 1600
WGKR Perry, Fla, 310
1010 | WGKV Charleston, W. Va. 1490
980 | WGL Fort Wayne, Ind, 1250
1430 | WGLB Port Wash,, Wis. 1560
1820 | WGLC Mendota, I, 1090
900 | WGLI Babhyion, N.Y. 90
1500 | WGMA Hollywood, Fla. 1320
1200 | WGML Hinesvilie, Ga. 90
560 | WGMM Millington. Tenn. 1380
1830 | WGMS_ Washington, D.C. 70
1600 | WGN Chicago, 111, 720
1080 | WGNC Gastonia, N.C. 1450
1890 | WGNE Panama City
1450 Beach, Fla. 1480
1220 | WGNI Wilmington, N.C. 1450
1490 | WGNP Indian Rocks Beach,
97 Fla, 1520
1490 | WGNS Murfreesboro, Tenn. {450
1070 | WGNU Granite City, 11, 20
900 | WGNY Newburgh, N.Y, 1220
870 | WGOE Richmond, Va. 1590
1570 | WGOG Walhalla, S. C. 1000
1850 | WGOH Grayson, Ky, 1870
1360 WGOK Moblte, Ala, 900
730 | WGOL Goldsboro, N.C, 1800
930 | WGON Munising, Mich, 1400
1460 | WGOO Georgetown, S. C. 70
1500 | WGOV Valdosta, Ga. 950
1390 | WGPA Bethlehem, Pa. 1100
860 | WGPC_Albany, Ga. 1450
730 | WGR Buffalo, N.Y. 550
1390 | WGRA Cairo, Ga. 790
1600 | WGRD Grand Rapids. Mich. 1410
1430 | WGR1 Griffin, Ga, 1410
1230 | WGRM Greenwood, Miss, 1240
1400 | WGRO Lake City, Fla, 960
860 | WGRP Greenville, Pa. 940
1240 | WGRYV Greeneville, Tenn, 18340
1400 | WGSA Ephrata, Pa, 310
1450 | WGSB Geneva, lil. 1480
1150 | WGSM Huntington, N.Y, 740
1400 | WGSR Millen, Ga. 1570
1450 | WGST Atlanta, Ga. 920
560 | WGSV Guntersville, Ala, 1270
1600 | WGSW Greenwood, S.C. 350
1570 WGTA Summerville, Ga. 950
600 | WGTC Greenville, N.C. 1590
900 | WGTL Kannapolis, N.C. 870
1300 | WGTM Wilson, N.C. 590
1050 | WGTN Georgetown, S.C. 1400
740 | WGTO Cypress Gardens, Fla, 540
570 | WGUL New Port Richey, Fla. 1500
1380 | WGUN Atlanta-Decatur,
600 Ga, 010
960 | WGUS North Augusta, 8.C. 1380
1400 | WGUY Bangor, Maine 250
1400 | WGVA Geneva, N.Y. 1240
1240 | WGVM Greenville, Miss, 1260
1240 | WGWGC Selma, Ala, 340
1450 | WGWR Asheboro, N.C. 1260
WGY Schenectady, N.Y. 810
1260 | WGYV Greenville, Ala, 1380
1270 | WGYW Fountain City, Tenn. §430
1570 | WHA Madison, Wis. 750
1230 | WHAB Baxley, Ga, 1260
1460 | WHAG Halfway, Md. 1410
1220 | WHAI Greenfleld, Mass. 1240
1280 | WHAK Rogers City, Mich. 960
1340 | WHAL Shetbyville, Tenn, 1400
580 | WHAM Rochester, N.Y. 1180
1850 | WHAN Halnes City, Fla. 930
910 | WHAP Hopewell, Va. 1340
560 | WHAR Clarksburg, W.vVa. 1340
1490  WHAS Louisville, Ky. 840
560 | WHAT Philadelphia, Pa. 1340
1400 | WHAV Haverhili, Mass, 1490
1220 | WHAW Weston, W.Va, 980
1420 | WHAZ Troy, N.Y. 1330
1050 | WHB Kansas City, Mo. 710
1840 | WHBB Selma, Ala, 1490
1340 | WHBC Canton, Ohio 1480
1240 | WHBF Rock Island, UL 1270
1240 | WHBG Harrisonburg, Va, 1360
1280 | WHBL Sheboygan, Wis. 1330
1400 | WHBN Harrodsburg, Ky. 1420
910| WHBO Tampa, Fla, 1050
1150 | WHBQ Memphis, Tenn, 560
710 | WHBT Harriman, Tenn, 1600
1440 | WHBU Anderson, Ind. 1240
1490 | WHBY Appleton, Wis. 1230
1490 | WHCC Waynesvilte, N.C. 1400
1240 | WHCO Sparta, 11l 1230
1150 WHCQ Spartanburg, S.C. 1400
WHCU Ithaca, N.Y, 870
1590 | wHDF Houghton. Mich. 1400
1440  WHDH Boston, Mass. 850
1320 | WHDL Olean. N.Y. 1450
1490 | WHDM McKenzie, Tenn. 1440
1860 ' WHEB Portsmouth, N.H. 750
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c.L. Location kHz|C.L, Location
WHEC Rochester, N.Y. 1460 | WiCY Malone, N.Y.
WHEE Martinsville, Va, 1370| WIDE Biddeford, Maine
WHEL New Albany, Ind. 1570 WiDD Elizabethton, Tenn,
WHEN Syracuse, N.Y 620| WIDG St. lgnace, Mich.
WHEQ Stuart, Va, 1270 | WIDU Fayetteville, N.C.
WHEP Foley, Aia, 1310 WIEL Elizabethtown, Ky.
WHER Memphis, Tenn, 1430 | WIF E Indianapolis, Ind.
WHEW Riveria Beach, Fla. 1600| WIFM Elkin, N.C.
WHFB Benton Harbor-St. WIGL Superior, Wis.
Joseph, Mich. 1060 WIGM Medford, Wis.
WHGR Houghton L.. Mich. (290{ WIGO Atlanta, Ga,
WHHH Warren, Ohio 1440 | WIGS Gouverneur, N.Y,
WHHL Holly Hill, S.C. 1440 | WIll Homestead, Fla.
WHHT Lucedale, Miss, 1440 | WIIN Atlanta, Ga.
WHHV Hillsville, Va. 1400 | WIKC Bogalusa, La,
WHHY Montgomery, Ala. 1440 | WIKE Newport, Vt.
WHIE Griffin, Ga. 1820 | WK1 Chester, Va.
WHIH Portsmouth, Va. 1400 | WIKY Evansville, Ind.
WHIL Medford., Mass. 1430 | WiL St. Louis, Mo.
WHIM Providence, R.I. 1110| WILA Danville, Va,
WHIN Gallatin, Tenn. 1010| WILD Boston, Mass,
WHI0Q Dayton, Ohio 1290 | WILE Cambridge, Ohio
WHIP Mooresvitle, N.C. 1850 | WiILI willimantic, Conn.
WHIR Danville, Ky. 1230 | WILK Wilkes-Barre, Pa.
WHIS Bluefield, W.Va, 1440} wiLL Urbana, III.
WHIT New Bern, N.C. 1450 | wiILM Wilmington, Del.
WHIY Orlando, Fla, 1270 wiLO Frankfort, Ind.
WHIZ Zanesville, Ohio 1240| WILS Lansing. Mich.
WHIB Greensburg, Pa. 620 | WILZ St. Petersburg Beach,
WHJC Matawan, W.Va, 1360 Fla. [}
WHK Cleveland, Ohio 1420( WIMA Lima, Ohio
WHKP Hendersonville, N.C. 1450} wIMOQ Winder, Ga.
WHKY Hickory, N.C. 1290| WIMS Michigan City, Ind,
WHLB Virginia, Minn. 1400| WINA Charlottesville, Va.
WHLD Niagara Falls, N.Y. (270| WINC Winchester, Va,
WHLF South Boston, Va. (400| WIND Chicago, 11,
WHLI Hempstead, N.Y. 1100| WINE Brookfield, Conn,
WHLL Wheeling, W.Va, 1600 WINF Manchester, Conn,
WHLM Bloomsburg, Pa. 550 WING Dayton, Ohlo
WHLN Harlan, Ky §410] WiNI Murphysboro, 1.
WHLO Akron, Ohic [:2 WINK Fort Myers, Fla,
WHLP Centerville, Tenn, 15701 WINN Louisville, Ky.
WHLS Port Huron, Mich, 1450 | WINQ Tampa, Fla.
WHLT Huntington, Ind. 1800 WINR Binghamton, N.Y.
WHMA Anniston, Ala. 1390| WINS New York, N.Y.
WHMC Gaithersburg, Md. §150 | WINT Winter Haven, Fla.
WHMI Howell, ch., 1350 | WINU Highland Park, Il
WHMP Northampton, Mass, (400 WINW Canton, 0.
WHN New York, o 1050 | WINX Rockville, Md.
WHNC Henderson, N.C 890 | WINY Putnam, Conn,
WHNY McComb, Miss. 12501 WINZ Miami, Fla.
WHO Des Moines, lowa 1040 WINU Hlghland, IIL
WHOA San Juan, P.R. 870 | WINW Canton, Ohio
WHOC Philadelphia, Miss, 1490| wiOD Miami, Fla,
WHOD Jackson, Ala. 1290 wiOl New Boston, Ohio
WHOK Lancaster, Ohio 1820 ( WIOK Normal, Il.
WHOL Alientown, Pa. 600{ WION lonia, Mich,
WHOM New York, N.Y, 1480 | W100 Carlisle, Pa.
WHON Centerville, ind. 930 | WI0S Tawas City, Mich.
WHOO Orlando, Fla. 990 | WI0U Kokomo, Ind,
WHOP Hopkinsville, Ky. 1230) WIP Philadelphia, Pa,
WHOS Decatur, Ala. 800| WIPC Lake Wales, Fla.
WHOT Campbeil, Ohlo 1330| WIPR San Juan, P.R.
WHOU Houlton, Maine 1840 | WIPS Ticonderoga, N.Y.
WHOW Clinton, 16, 1520 | WIRA Ft. Pierce, Fla.
WHP Harrisburg, Pa. 580 | WIRB Enterprise, Ala.
WHPB Belton, S.C. 1390 | WIRC Hickory. N.C.
WHPFE High Point, N.C. 1070 | WIRD Lake Piaeld, N.Y.
WHPL Winchester, Va, 610| WIRE Indianapolis. Ind.
WHRN Herendon, Va. 1440 | WIR] Humboldt, Tenn,
WHRT Hartselle, Ala, 860 WIRK W. Palm Beach, Fla.
WHRYV Ann Arbor, Mich, 1600 | WIRL Peoria, 1II,
WHRY Elizabethtown, Pa. 1600 [ WIRO 1tronton, Ohio
WHSC Hartsville, S.C. 1450 | WIRV irvine, Ky.
WHSL Wilmington. N.C. 1490 | WIRY_ Plattshurg. N.Y.
WHSM Hayward, Wls, 910| WIS Columbia, S.C.
WHSY Hattiesburg, Miss. 1230| WISA lsabella, P.R.
WHTC Holland, Mich. 1450 | WISE Ashevllle, N.C.
WHTG Asbury Park. WISK Americus, Ga.
Eatontown. N.J. 1410 | WISL Shamokin, Pa,
WHUB Cookeville, Tenn. 1400 | WISM Madison, Wis.
WHUC Hudson, Y. 1230 | WISN Milwaukee, Wis,
WHUM Reading, Pa. 1240 | WISO Ponce, P.
WHUN Huntington, Pa, 1150 | WISP Kinston, N.C
WHUT Anderson, ind. 1470 | WISR Butler, Pa.
WHVL Hendersonville, N.C. 1600| WIST Charlotte, N.C.
WHVR Hanover, Pa, 1280 | WISV Virougua, Wis.
WHVW Hyde Park. N.Y 950 | WISZ Glen Burnie, Md.
WHWB Rutland. Vt 1000 | WITA San Juan. P.R.
WHWH Princeton, N.J, 1850 WiTH Baltimore, Md.
WHYD Columbus, Ga. 1270 | WITL Lansing, Mich,
WHYE Roanoke, Va. 910| WITN Washington, N.C.
WHYL Carlisle. Pa, 960 | WITY Danville, 111,
WHYN Springfleld, Mass. 560 | wiTZ Jasper, Ind.
WHYP North East, Pa, 1530| WIVE Ashland, Va.
WIAC San Juan, P,R. 740 WIVI Christiansted, V.I.
WIAM Williamston, N.C. 900 | WIVK Knoxville, Tenn,
WIBA Madison, Wis, 1310 WIVV Vieques, P.R.
WIBB Macon, 1280 | WIVY lacksonville, Fla,
WIBC Indianapolls, Ind. 1070 | WIX1 lrondale, Ala,
WIBG Philadelphia, Pa. 990 | WIXK New Richmond, Wis,
WIBM Jackson, Mich, 1450 [ WIXN Dixon, 111,
WIBR Baton Rouge, La. 1800| WIXX Oakland Park, Fla,
WIBU Poynette, Wis. 1240 WIYN Rome. Ga.
WIBV Belleville, 11, 1260 | WIZE Springfleld. Ohio
WIBW Topeka, Kans. 5801 WIZR Johnstown, N. Y,
WIBX Utica, N.Y, 9501 WIZS Henderson. N.C.
WICC Bridgeport, Conn, 600]1 W1ZZ Streator, 111,
WICE Providence, R.1 1290 WIAB Westbrook, Me,
WICH Norwich, Conn, (810{ WIAC Johnstown, Pa.
WICK Scranton, Pa. 1400| WIAG Norfolk, Nebr.
WICO Salisbury, Md. 1820| WIAK lackson, Tenn,
wICU Erie, Pa. 1830/ WIAM Marion, Ala.

JANUARY, 1967

0| WJBO Baton Rouge,

C.L. Location

WIJAR Providence, R.I.
WJAS Pittsburgh, Pa,
WJAT Swainsboro, Ga,
WIJAX Jacksonville. Fla.
WIJAY Mullins, S.C.
WIAZ Albany, Ga.
WIBB Haleyville, Ala.
WJBC Bloomington, U,
WIJIBD Salem, Il
WJBG Pontiac, lil.
WIBK Detroit, Mich,
wJiBL Holland, Mich,
WIBM lerseyville, III.L
a.

1490{ WJBS Deland, Fla.
1490 | WICD Seymour, Ind,
1410 | WICM Sebring, Fla.
820 | WJCO Jackson, Mich
1430| WICW Johnson City, Tenn
1580 WJOA Quincy, Mass.
1090] WIDB Thomasville, Ala
1270| WID X Jackson, Miss,
1400| WIDY Salisbury, Md.
980 | WIEF Grand Rapids, Mich.
580| WIEH Gallipolis, Ohio
1450 ] WIEJ Hagerstown, Md.
1570 WIEM Valdosta, Ga.
1320{ WIER Dover, Ohio
WIJES Johnston, S.C.

WJIHO Opelika, Ala.
WwJIC Salem, N. J.

70 | WIIG Tullahoma, Tenn,
1400f WJIiL Jacksonvllie, 1L,
560 | WJIM Lansing, Mich,
940 WJJC Commerce, Ga.
1230 | WJJD Chicago, I,
1410| wJiJJ Christiansburg, Va,
1420 | W1JL Niagara Falls, N.Y.
1240 | WJJM Lewisburg, Tenn.
1240 | WIKM Hartsville, Tenn,
010 WILB Detroit, Mich.
680 | WILD Homewood, Ala.
1010 | WILE Smithville, Tenn,
1860 | WILK Asbury Park, N. J.
1510 WILS Beckley, W.Va.
1520 | WIMA Orange, Va.

B Brookhaven, Miss,
Rice Lake, Wis.
Cleveland Hats., Ohio
Ironwood, Mich,

RZIX
noO

C Jacksonville, N.C.
W. Palm Beach, Fla.
Hammond, ind.
Port Jos, Fla,
Florence, Ala,
Joliet, 111,

St. Cloud. Minn.
South Haven, Mich.
Lake City. S.C.
Burlington, Vt.
Washington, Pa,
Kissimmee, Fla,
Ishpeming. Mich,
Herrin, lil.

Green Bay, Wis,
Greenville, Miss.
WIPS Evansville, Ind,
WIPW Rockford, Mich,
WwJQS Jackson, Miss,

sEEssEecgass
S55C0ZZ22Z 22X
Zr=mmo

WIOR

50 | WIR Detroit, Mich.

WJIRC Joliet, M.
WJRD Tusecaloosa, Ala,
WIRI Lenoir, N.C.
ajRL Rockford, 111,

Bath, Me.
wJUD St. Johns, Mich,
WIUN Mexico. Pa.
WIVA South Bend, Ind.
WIW Cleveland, Ohio
WIWL Georgetown, Del.
WIWS South Hill, Va,
WIXN Jackson, Miss.
WIZM Clarksville, Tenn,
WIKAC Athens, Ala.
WHKAL Macomb, (Il
wKAvJ Saratoga Springs,
N.Y,
WAL Rome, N.Y.
WIKAM Goshen, Ind.
WIKAN Kankakee, 11l.
WHKAP Allentown, Pa,

WKAY Glasgow, Ky,
WICAZ Charleston, W.
WKBA Vinton, Va,
WHKBC N. Wilkesboro, N.C.
WKBH La Crosse, Wis.
WKBJ Milan, Tenn,
WHKBHK ieene, N.H.

WKBL Covington, Tenn,
WKBN Youngstown, Ghlo

waway americanradiohistory com.

1260 DE Altavista, Va.
1480 D Newberry, S.C.
1§50 DL Clarksdale, Miss.
1490 DN Camden, N.J.
1390 DX Hamlet, N, C.
960 DZ Cadiz, Ky.
1510 EE Huntington, W. Va,
910 El Kewanee, [Il.
1300 KEN Dover, Del,
630 KER Pompton Lakes, N.J.
620 KEU Griffin, Ga.
1470 KEY Covington. Va,
1230 KFD Wickford, R.I.
990 KFE Yauco, P.R,
1240 KFR Battle Creek, Mich.
1150 KGN Knoxville, Tenn.
1450 KHM Jackson, Mich.
1570 | WKIC Hazard, Ky.
1400 | WKID Urbana, III.
(480 | WKIG Glenville, Ga.
1400 | WK 1K Leonardtown, Md.
1510 | WKIN Kingsport, Tenn,
740 | WIKIP Poughkeepsie. N.Y.
1550 | WKIS Orlando, Fla,
1240 | WKIX Raleigh, N.C.
1270 | WKIZ Key West, Fla,
1160 | WKJB Mayaguez, P.R,
1260 | WiKJG Fort Wayne, Ind.
1440 | WKJ KK Granite Falls. N. C.
1490 | W KJR Muskegon, Mich,
1090 | WKKD Aurora, Ill.
1400 | WK KO Cocoa, Fla.
1400 | WKKS Vanceburg, Ky,
1480 | WIKLA Ludington, Mich.
1440 | WKLC St. Albans, W.Va,
560 | WICLF Clanton, Ala,
340 | WKL¥K Cloquet, Minn.
1340 | W KLM Wilmington, N.C.
1240 | WIKLO Louisville, Ky,
1490 | WKLP Keyser, W. Va,
30 | WKLV Blackstone, Va.
730 | WKLY Hartwell, Ga.
970 | W KLZ Kalamazoo, Mich,
1240 | WKMC Roaring Sprgs., Pa,
1230 | WIKMF Flint, Mich.
1230 | WIKMI Kalamazoo, Mich.
1080 | WKM K Blountstown, Fla.
1340 | WKMT Kings Mtn,, N.C.
1340 | WKNE Keene, N.H.
1240 | WiKNR Dearborn, Mich.
9840 | WKNT Kent, Ohio
1260 | WKNX Saginaw, Mich,
1230 | WIKNY Kingston, N.Y.
1450 | WKOA Hopkinsville. Ky.
1220 | WKOK Sunbury, Pa.
1240 | W KOP Binghamton, N.Y.
1340 | WIKOV Wellston, Ohio
1440 | WKOW Madison, Wis.
1330 | WKOX Framingham, Mass.
1330 | WKQY Bluefield, W.Va.
810| WIKOZ Kosciusko, Miss,
1400 | WKPA New Kensington, Pa.
760 | WKPO Prentiss, Miss,
1510 | WKPR Kalamazoo, Mich,
1150 | WKPT Kingsport, Tenn.
1840 | WKQV Sullivan, Ind.
1150 ([ WKRA Holly Springs, Miss.
1390 | WKRC Cincinnati. Ohioc
970 | WKRG Mobile, Ala,
1050 | W KR Murphy, N.C.
1590 | WK RM Columbia, Tenn,
1240 | WKRO Cairo, 111,
730 | WKRS Waukegan, 111,
1580 | WKRT Cortiand. N.Y,
1220 | W KRW Cartersviile. Ga.
1580 | WKRZ 0Qil City, Pa.
850 | WKSB Milford. Del.
900 | WKSC Kershaw, S.C,
1370 | WKSK W. Jefferson, N.C
1450 | WIKKSN Jamestown, N.Y.
1400 { WKSR Pulaskl, Tenn.
1080 | WKST New Castle, Pa.
1510 | WKTC Charlotte, N.C.
WHKTE King, N.C.
900 | WKTG Thomasville, Ga.
1450 | WKTJ] Farmington, Maine
1460 | WKTQ South Paris. Maine
1820 | WKTS Sheboygan, Wis.
1320 | WKTX Atlantic Beach, Fla,
580 | WKTY LaCrosse, Wis,
870 | WKUL Cullman, Ala.
1360 | WKVA Lewistown, Pa.
1050 | WKV K Virginia Beach, Va.
1490 | WKVM San juan, P.R.
950 | wiKVT Brattleboro, Vt.
1550 { WKWF Key West, Fla.
810 | WKWK Wheeling, W.Va,
1410 | WKWS Rocky Mount, Va.
1600 | WIKXL Concord, N.H.
1220 | WKXR Exeter, N.H.
1250 | WK XV Knoxville, Tenn,
570 | WKXY Sarasota, Fla.

Location

Harrisburg, Pa.
Manchester, N.H.
Richmond, ind,
Buffalo, N. Y.
Winston-Salem, N.C,
Y Chatham, Va.

Z Muskegon, Mich,
CT Bowling Green, Ky.
CU Corinth, Miss,

CW Wwarrenton, Va,

DA Nashville, Tenn,

B
B
B
B
B
B
B
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WHITE'S

RADIO

LOG

C.L, Location

WKYC Cleveland, Ohio
WKYE Bristol, Tenn.
YF Greenville, Ky.
N Rio Piedras, P.R.
0 Caro, Mich.

R Keyser, W.Va.
X Paducah, Ky.

A Kane, Pa,
Casey, I,

0 Kalamazoo, Mich,
C Nashville, Tenn,
D Danbury, Conn.
F LaFollette, Tenn.
G La Grange, Ga.
K Lakeland, Fla.
M Lewiston, Maine
N Lancaster, Pa,
P Lexington, Ky.
Q Rome, Ga.

R Athens, Tenn.

$ Jacksonville, N.C.
AT Conway, S.C.

AU Laurel, Miss,
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AW Lawrenceville, Ga.
Y Muscle Shoals, Ala,
Gainesville, Ga.
Carrollton, Ga.
Muncie, Ind.
Leeshurg, Fla.

i Laurens, S.C,
Mattoon, til.
Denham Springs, La.
Bowling Green, Ky.
DeKatb, |1l
Auburndale, Wis.
Lebanon, Ky.
Lebanon, Pa,
Bangor, Maine
Moulton, Ala,
Scottsville, Ky.
Lancaster, S,C.
Laurensburg, N.C.
Eustis, Fla.

Baton Rouge, La,
LaCrosse, Wis,

St. Petershurg, Fla.
Atlantic_City, N.J.
$ Jacksonvilie, III.
Y Ladysmith, Wis,
A Hornell, N.Y.
C
E

A
B
8
B

omom»

© T 00 L0 €0 tu to (o (o o

EELEELLELEETLEEELL LSS
RONDZ-R-=x

o oy o o o

[z}
=

WLCN

V]

D

E

EC Sandusky, Ohlo
EE Richmond, Va,
EF Greenwood, Miss,
EM Emporium, Pa.
LES Lawrenceville, Va,
ET Toccoa, Ga.

EW Bad Axe, Mich,
EY Cayey, P.R,

FA Lafayette, Ga.
FH Little Falls, N.Y.
IB New York, N.Y.
1) Shelbyville, Tenn,
1K Newport, Tenn.
LIL Lenoir City, Tenn.
1P i

1q

IS Old Saybrook, Conn,
IV Livingston, Tenn.
1Z Lake Worth,

KE Waupun, Wis.

KM Three Rivers, Mich.
KN Lincoin, Me.

KS W. Liberty, Ky,
LKW Providence, R.1.
LLE Raleigh, N.C.

LLH Lowell, Mass.

LLL Lynchburg, Va.

LY Wilson, N.C,

MD Laurel, Md.

C Laurinburg, N.C.

J Jackson, Ohio

A Peekskill, N.Y.

G Sag Harbor, N.Y.
H Laconia, N.H,

A Braddock, Pa.

B Portland, Maine

C Munfordville, Ky.

Fla.

L
L
L

L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

z2Z

E Leaksville, N.C.
F Orlando, Fla.

G Logan, W.Va.

H Princeton. W.Va,
| LaPorte, Ind.

K Memphis, Tenn.
L Minneapolis, Minn,
N Lincolnton, N,C.
LOP Jesup, Ga.

LOR Thomasville, Ga,
LOS Asheville, N.C.
LOU Louisville, Ky.

L
L
L
L
L
L
L
L
t
L
L
L
L
L
L
L
X
L
L
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116

L

L [}
II:AV Grand Rapids, Mich,
L

D Pompano Beach, Fla.

Y

C.L. Location kHz,C.L. Location kHz
WLOV Wasbhington, Ga. 1370 | WMNB No. Adams, Mass, 1230
WLOW Aiken, S.C. 1300| WMNC Morganton, N.C. 1430
WLOX Biloxi, Miss. 1490 | WMNE Menomonie, Wis. 1360
WLPM Suffolk, Va, 1460 | WMN! Columbus. Chio 920
WLPQ LaSalle, IIl. 1220 WMNS Olean, N.Y. 1360
WLPS Lehighton, Pa, 1150 | WMNT Manati, P,R. 1500
WLRC Whitehall, Mich, 1490 WMNZ Montezuma, Ga, 1050
WLS Chicago, Il 890) WMOA Marietta, Ohio 1490
WLSB Copper Hill, Tenn. 1400 | WMOC Chattanooga, Tenn, 1450
WLSC Lorss, S.C. 570 WMOG Brunswick, Ga. 1490
H WLSD Big Stone Gap, Va. 1220 WMOH Hamilton, Ohio 1450
kMz | wiSE Wallace, N.C. 1400 | WMOK Metropolis, i), 920
1o | WLSH Lansford, Pa. 1410) WMON Montgomery, W.Va. 1340
1550 WLSI Pikeville, Ky, 00| WMOO Mobile, Ala, 1550
1600 | WLSM Louisville, Miss, 1270 WMOP Qcala, Fla. 900
630 WLST Escanaba, Mich, 00 (| WMOR Morehead, Ky. 1330
1360 WLSV Waellsville, N.Y. 790| WMOU Berlin, N.H. 1230
1270 WLTC Gastonia, N.C. 1370| WMOV Ravenswood, W.Va. 1360
570 | WLIH Gary, iInd, 1370| WMOX Meridian, Miss. 1240
260 WLTN Littleten, N. H, 1400 WMOZ Mobile, Ala, 960
800 WLUV toves Park, Il 1520 | WMPA Aberdeen, Miss. 1240
590 | WLUX Baton Rouge, La. 1550 | WMPC Lapeer, Mich. 1230
1510 WLVA Lynchburg, Va. 90 | WMPL Hancock, Mich. 920
800 WLW Cincinnati, Ohio 700| WMPM Smithfield, N.C. 1270

1450 WLWO (V.0.A)). WMPO Middleport-Pomeroy, .
1240 Marathon, Fla, 1040 Chio 1390
1430 WLWO (V.0.A)) WMPP Chicago Heights, 11, 1470
147 Marathon, Fila. 1180 | WMPS Memphis, Tenn, 680
1898 WLYB Albany, Ga. 250 | WMPT So. Williainsport, Pa, 1450
530 WLYC Williamsport, Pa. 1050 WMQM Memphis, Tenn. 1480
1410 WLYN Lynn, Mass. 1360 | WMREB Greenville, S.C, 1490
1450 WLYO New Orleans, La. 940 | WMRC Milford, Mass. 1490
910 WLYV Ft. Wayne, Ind. 1450 | WMRE Monroe, Ga, 1490
1330 WMAB Munising, Mich, 1400 | WMRF Lewistown, Pa, 1490
500 WMAC Netter, Ga, 18360 WMRI Marion, Ind. 860
1340 WMAD Madison, Wis, 1550 | WMRN Marion, Ohio 1490
1360 WMAF Madison, Fla, 1230| WMRO Aurora, |l 1280
2 WMAG Forest, Miss, 860| WMRP Flint, Mich, 1570
350\ WMAJ State College, Pa.  1450| WMRR Marshall, Mich, 1540
I 8 WMAK Nashville, Tenn. 1300| WMSA Massena, N.Y, 1340
32 WMAL Washington, D.C. 630| WMSG Oakland, Md. 1050
1300 | WMAM Marinette, Wis. 570 | WMSJ Sylva, N.C. 1480
8 WMAN Mansfield, Ohio 1400 | WMSK Morganfield, Ky. 1550
850 | WMAP Monroe, N.C. 060 | WMSL Decatur, Ala, 1300
1120 | WMAQ Chicago, 1l 670 WMSR Manchester, Tenn, 1320
1220 | WMAS Springfeld, Mass, 1450 WMST Mt Sterling, Ky. 1150
1410} wMAT Lansing, Mich. 1010| WMT Cedar Rapids, lowa 600
1360 | WMAX Grand Rapids, Mich, 1480| WMTA Central City, Ky,  $380
930\ wMAY Springfieid, lil. 970 | WMTC Vancleve, Ky, 730
1590 | wmAZ Macon, Ga, 940( WMTD Hinton, W, Va. 1380
1280 | wMBA Ambridge, Pa. 1460| WMTE Manistee, Mich, 1340
620 | wMBC Macon, Miss. 1400 | WMTL Leitchfield, Ky. 1580
1330\ wMBD Peoria, 1. 1470 WMTM Moultrie, Ga, 1300
1250 f[wMBG Richmond, Va, 1380 | WMTN Morristown, Tenn, (300
1360 wMBH Joplin, Mo, 1450 WMTR Morristown, N.J. 1250
1800 | wMBI Chicago, IiI, 110 WMTS Murfreeshoro, Tenn, 810
1240 | wMBL Morehead City, N.C. 740| WMUS Muskegon, Mich. 1090
910 'WMBM Miaml Beach, Fla. = 1490| WMUU Greenviils, S.C. 1260
1490 | wMBN Petoskey, Mich. 1340| WMVA Martinsville, va, 1450
1380 | wpMBO Auburn, N.Y. 1340 WMVB Millville, N.J. 1440
1490 | WMBR Jacksonville, Fla.  1460] WMVG Milledgevills, Ga. 1450
1180 (wMBS Uniontown, Pa. 590 | WMVQ Mt, Vernon, Ghio 1300
1340 | wMBT Shenandoah, Pa. 1530 | WMV R Sidney, Ohio 080
1480 | wMC Memphis, Tenn. 790| WMWM Wilmington, 0. 1090
1450 | WMCA New York, N.Y. 570 WMYB Myrtle Beach, S.C. 1450
1480 | WMCH Church Hill, Tenn, 1260 WMYN Mayodan, N.C. 1420
1540 WMC K McKeesport, Pa. 1360 WMYR Ft, Myers, Fla. 1410
1240 | WMCP Columbia, Tenn. 1280 WNAB Bridoeport, Conn, 1450
580 WMCR Oneida, N.Y. 1600 | WNAC Boston, Mass, 680
1420 | wMCW Harvard, Ili, 1600 | WNAD Norman, Okla, 640
1340 (WMDC Hazlehurst, Miss. 1220f WNAE Warren, Pa. t310
1080 (WMDD Fajardo, P.R. 80| WNAG Grenada, Miss, 1400
15901 wMDN Midland, Mich, t490( WNAH Nashville, Tenn, 1360
1230 | WMEG Eau Galiie, Fla. 920 | WNAK Nanticoke, Pa, 730
1190 | WMEK Chase Gity, Va, 980 | WNAM Neenah, Wis. 1280
1580 | WMEL Pensacola, Fla. 610 WNAR Norristown, Pa. Lo
1270 | WMEN Tallahasses, Fla. 1330 WNAT Natchez, Miss. 1450
730 | WMEV Marion, Va. 1010l WNAU New Albany, Miss, (470
1050 | wMEX Boston, Mass, 1510 WNAV Annapolis, Md. 1430
1360 | WMFC Monroeville, Ala. 1360 | WNAX Yankton, S.Dak, 570
1420 | WMFD Wilmington, N.C. 630 | WNBC New York, N.Y. 660
920 |WMFG Hibbing, Minn, 240| WNBF Binghamton, N.Y, 1200
1380 | WMFJ Daytona Beach, Fla. 1450 WNBH New Bedford, Mass. 1340
1170 (WMER High Point, N.C. 1230 | WNBP Newburyport, Mass. (470
1510 | WMGA Moultrie, Ga, 1400 | WNBS Murray, Ky, 1340
1450 | WMGR Bainbridge, Ga. 930 WNBT Wellsboro, Pa. 1490
1450 |WMGS Bowling Green, Ohio 730| WNBY Newberry, Mich. 1450
990 |WMGW Meadville, Pa, 1490 | WNBZ Saranac Lake, N.Y. 1240
570 | WMGY Montgomery, Ala. 800 WNCA Siler City, N.C. 1570
1400 | WMIA Arecibo, P.'R. 1070 | WNCC Barneshoro, Pa, 950
930 | WMID Atlantic City, N.J. 1340{ WNCG N. Charleston, S.C. 910
1350 | WMIE Miami, Fla, 140| WNCO Ashland, Chio 1340
900| WMIK Middleshoro, Ky, 560| WNCT Greenville, N. C. 1590
1300 | WMIL Milwaukee, Wis. 1290 WNDB Daytona Beach, Fla. 1150
1280 | WMIN Mpls.-St. Paul, Minn. 1400| WNDR Syracuse, N.Y. 1260
1420 (WM |Q Iron Mountain, Mich. 1450 WNDU South Bend, Ind. 1490
1600 | WMIR Lake Geneva, Wis. 1550 WNEB Worcestor, Mass, 1230
1350 | WMIS Natchez, Miss. 1240| WNEG Taccoa, Ga. 630
1550 [ wMIX Mt Vernon, N1, 940 | WNEL Caguas, P. R 1430
1310 | WMIM Cordele, Ga, 1490 WNER Live Oak. Fla, 1250
EISO IWMKR Millinocket, Me. 1240 | WNES Central City, Ky, 1050
980 | WMKT S. St. Paul, Minn. 1870 | WNEW New York, N.Y. 1130
1490 |WMLF Plneville, Ky. 1230 WNEX Macon, Ga. 1400
950 | WMLO Beverly, Mass. 1570 | WNGA Nashville, Ga. 1600
1230 | WMLP Milton, Pa, 1880 | WNGO Mayfield, Ky. 1320
1490 | WMLS Sylacauga, Ala. 1290 | WNHC New Haven, Conn. 1340
1540 | WMLT Dublin, Ga. 1330 |WNIJA Cheektowaga, N.Y. 1230
1340 | WMMB Melhourne, Fla, 1240 | WNIK Arecibo, P.R. 1230
1330 (fWMMH Marshall, N.C. 1460 | WNIL Niles, Mich, 1290
1050 | WMM)J Lancaster, N.Y, 1300 | WNIO Niles, Ohio 1540
1370 [ WMMM Westport, Conn, 12601 WNJH Hammonton, N.J, 1580
730 | WMMN Fairmont, W.Va, 920 | WNJR Newark, N.J. 1430
1380 | WMMW Meriden, Conn, 1470 | WNKY Neon, Ky. 1480
1850 | WMNA Gretna, Va, 730 WNLGC New London, Conn. 1510

WwwWw americanradiohistorvy com

C.L. Location kHz
WNLK Norwalk, Conn, 1850
WNMP Evanston, ill. 1590
WNNC Newton, N.C, 1230
WNNJ Newton, N.J. 1360
WNNR New Orleans, La. 990
WNNT Warsaw, Va, 690
WNOE New Orleans, La. 1060
WNOG Naples, Fla, 1270
WNOK Columbia, S.C. 1230
WNOO Chattanooga, Tenn, 1260
WNOP No. Platte, Neb. 1410
WNOR Norfolk, Va, 1230
WNOS High Point, N.C. 1590
WNOW York, Pa, 1250
WNOX Knoxville, Tenn, 990
WNPS New Orleans, La, 1450
WNPT Tuscaloosa, Ala. 1280
WNPV Lansdale, Pa, 1440
WNRG Grundy, Va, 940
WNRI Woonsocket, R.I, 1380
WNRK Newark, Del. 1260
WNRV Narrows, Va. 990
WNSL Laurel, Miss, 1260
WNSM Valparalso. Niceville,

Fla, 1340
WNTN Newton, Mass, 1550
WNTT Tazewell, Tenn, 1250
WNUE Ft. Walton Beh,, Fla. 1400
WNUS Chicago, 1lI. 390
WNUZ Talladega, Ala, 1230
WNVA Norton, Va, 1350
WNVL Nicholasville, Ky. 1250
WNVY Pensacola, Fla. 1230
WNWI Valparaiso, Ind. 1080
WNXT Portsmouth, Chio 1260
WNYC New York, N.Y 830
WNYR Rochester, N.Y. 680
WOAH Miami, Fla. 1220
WOAI San Antonio, Tex. 1200
WOAP Owosso, Mich, 1080
WOAY Oak Hill, W.Va, 860
WOBS Jacksonville, Fla, 1360
WOBT_ Rhinelander, Wis. 124
WOC Davenport, lowa 142
WOCB W. Yarmouth, Mass. 124
WOCH North Vernon, Ind. (46
WOCK Okeechobee, Fla, 1571
WOCO Oconto, Wis. 1260
WOD! Brookneal, Va, 1230
WODY Bassett, Va. 900
WOGA Sylvester, Ga. 1540
WOGO New Smyrna Beach,

Fla. ) 1550
WOHI E. Liverpool, Ohio (49
WOHO Toledo, Ohio 147
WOHP Bellefontaine, Ohio 139
WOHS Shelby, .C. 73
WOl Ames, lowa 640
WOIB Saline, Mich, 1290
WOIC Columbia, S,C, 1820
WOI0 Canton, 0. 1060
WOKA Douglas, Ga. 1810
WOKB Winter Garden, Fla 1600
WOKE Charleston, S.C. 1340
WOKK Meridian, Miss, 1450
WO KO Albany, N.Y. 1460
WOKS Columbus, Ga. 1340
WOKW Brockton, Mass. 1410
WOKY Milwaukee, Wis. 920
WOK2Z Alton, . 1570
WOL Washington, D.C, 1450
WOLD Marion, Va, 1330
WOLF Syracuse, N.Y, 1490
WOLS Florenoe, S. C. 1230
WOMI Owensboro, Ky. t490
WOMN Decatur, Ga, 1310
WOMP Bellaire, Ohio 1290
WOMT Manitowoe, Wis. 1240
WONA Winona, 8. 1570
WOND Pleasantville, N.J. 1400
WONE Dayton, Ohio 980
WONN Lakeland, Fla, 1230
WONS Tallahassee, Fla. 1410
WONW Deflance, Ohio 1280
WOOD Grand Rapids, Mieh. 1300
WOOF Dothan. Ala, 560
WOO0K Washington, D.C. 1340
WO0O0O Deland, Fla, 1310
WOOW Greenville, N.C. 1340
WOPA Oak Park, il 1490
WOP| Bristol. Tenn, 1490
WOR New York, N.Y. 710
WORA Mayaguez, P.R. 760
WORC Worcester, Mass. 1810
WORD Spartanburg, S.C. 910
WORG Orangeburg, S.C. 1580
WORK York, Pa, 1350
WORL Boston, Mass, 950
WORM Savannah, Tenn. 1010
WORX Madison, Ind, 1270
WOSC Fulten, N.Y, 1300
WOSH 0shkosh, Wis. 1490
WOSU Columbus, Ohio 820
WOTR Corry, Pa. 1870
WOTT Watertown, N.Y. 1410
WOTW Nashua, N.H. 900
WOUB Athens, Ohio 1340
WOVE Wele a. 1340
WOW Omaha, Nebr, 590
WOWL Florence, Ala. 1240
WOWO0 Ft. Wayne, Ind. 1190
WOWW Naugatuek, Conn, 860
WOWY Clewiston, Fla. 500d
WOXF Oxford, N.C. 1340
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www.americanradiohistory.com

C.t. Location kHz,C.L. Location kHz
WOZK Ozark, Ala, 900 | WRAB Arab, Ala, 1380
WPAB Ponce, P.R. 550 WRAG Racme. Wis. 1460
WPAC Patchogue, N.Y 1580 | WRAD Radford, Va, 1460
WPAD Paducah, Ky, 1450 | WRAG (;arrqllton. Ala, 590
WPAG Ann Arbor. Mich, 1050 | WRAI Rio Piedras, P.R. 1190
WPAL Charleston, S.C. 30| WRAJ Anna, I, 1440
V“IIPAM zo(tswlle. Pa, 1450 wgﬁllél nlglllaom:gur:," Pa. Ilggoo
PAQ Mount Airy, N.C. 40 nmouth, 3
WPAR Parkersburg, W.Va, 1450] WRAN Dover, N.J. 1510
WPAT Paterson, N.J, 30 WRAP Norfolk, Va. 850
WPAW E. Syracuse, N.Y. 1540 WRAW Reading, Pa, 1340
WPAX Thomasville, Ga. 1240 WRAY Princeton, Ind. 1250
WPAY Portsmouth, Qhio 1400 | WRBC Jackson, Miss. 1300
WPAZ Pottstown, Pa. 1370| WRBD Pampano Beach, Fla, 1470
WPBC Richfield, Minn, 980 | WRBL Columbus, Ga. 1420
WPCC Clinton, $.C. 1400 | WRBN Warner Robins, Ga. 1600
WPCF Panama City, Fla, 1430 | WRC Washington, D.C. 980
WPCO Mt. Vernon, {nd. 1590| WRCD Dalton., Ga. 1430
WPDE Paris, KY. 1440 | WRCH New Britain, Conn. 910
WEDh Gen Ind (0| WRGO Riehiand, Wit 1480
ofsdam, wis.
WPDQ Jacksonville, Fla. 600 WRCP Philadelphia, Pa, 1540
WPDR Portage, Wis. 1350 | WRCR Maplewood, Minn, 1010
WPDX Clarksburg, W.Va. 50| WRCS Ahoskie, N.C.. 970
WPEG Winston.Salem, N.C. 1550| WRDB Reedsburg, Wis. 1400
WPEH Louisville, Ga. 20| WRDO Augusta, Maine 1400
WPEL Montrose, Pa. 1250| WRDS S, Charles(qn. W.Va. 1410
wgsg shiladelllalhlla, Pa. Iggg ‘\:Ill,]{ggv HALI‘:u:ta'Mha's '328
eoria, h olyoke, Mass.
WEEE fhn, Nap 0| WHE MemL Tan
reensboro, N.C. . Va.
WPFB Middletown, Ohio 910| WREM Remsen, N.Y. 1480
Whia park Falls, wis. 140\ WRED Acktabula, Obio 870
or aiasutas
WPGC Bradbury Hghts., Md. 1580 WEEX %esdswlle. N.C. - 1220
L EpEunsas RNRC B WREY N et e 260
anville, b . b
WPGW Pul?tlanz, I:d. 1440| WRFC Athens, Ga. A 960
WPHB Philipsburg, Pa, 1260 WRFD Worthington, Ohio 880
WPHC Waverly, Tenn. 1060 | WRFS Alexander City. Ala. 1050
WPHN Liberty, Ky. 1560 [ WRGA Rome. Ga, 1470
WPIC Sharon, Pa, 790 | WRGS Rogersville, Tenn. 1370
WPID Piedmont, Ala. 1280 wRHC Jacksonville, Fla, 420
WPIK Alexandria, Va, 730| WRHI Rock Hill, $.C. 1340
WPIN St. Petersburg, Fla. 680 WRIB Providence, R.1. l§§0
WPIP Collierville, Tenn. 1590 wg:g W;nls:':‘dsw}/sﬂ- |4oo°
WPIT Pittsburgh, Pa, 7301 WRIM Pahokee, Fla, 1250
Wi LS 15 {240] WRIN Rensselaer, Ind. 1560
WPKY Princefon, Ky 1580 WRIP Rossville, Ga. 980
dtv y WRIS Roanoke, Va. 141
WRLARRIantlCIty N o 910\ WRIT Milwaukee, Wis 134
WPLB Greenville, Mich, 1380 WRIV Riverhead. N.Y, 139
YLK Rockmarl, Ga. 12200 WRIZ Coral Gables, Fla. 155
WPLO Atianta, Ga. o 590 | WRIC Mauston, Wis. e
+ Wi N Racine, S.
WELVRRIYmouth-Rw e 14201 w g)S san German, P. R, 1060
WPMB Vandalia, 1. 1900 wRIW Picayune, Miss 1320
WPME Punxsutawney, Pa. 1540 WRKB Kannanoiis N C 1460
WPMH Portsmouth, Va, 1010} wRi(D Rockland, Maine 145
WPMP Pascagoula, Miss, 1580 | wWRKH Rockwood. Tenm. 58
WPNC Plymouth, N.C, 1370 | wRKL New City, N. ¥ 3
WPNF Brevard, N.C. 1240 | WRKM Carthage, Tenn, 135
WENH Plymouth, N'H.  1300| WRKT Cocoa Beacn, Fla. 1300
WPNX Phoenix City, Ala. 1460 i o :
A A WRKYV Rockvilte, Conn, 800
RN nantiac M ichy 460| WRLD Lanett, Ala.
artford, onn.
WPOR Portland, Maine 1490 | y V- Point, Ga. gas0
WPOW New York, N.Y 30 WRMA Montgomery, Ala, 95
WPPA Poiteville Pa. WRMF Titusville, Fla. 105
ottsville, Pa, 1360 waMN Elgin, IIl, 141
ks [ Er Ry Lt 290 WRMS Beardstown, 1, 79
e Uk 701 WRMT Rocky Mount, N.C. 1490
WhRE Rrairie Du Chien. Wis. 980) WRNB New Bern, N.C. 1490
utfer a ¥
A WRNC Raleigh, N.C. 1240
WPRO Providence, R.I. 630
i WRNE Wis. Rapids, Wis. 1220
w;sg PP‘"'“'IP'R' Iﬂg WRNL Richmond, Va, 91
anls 0 | WRNY Rome, N.Y. 1350
WERY frestonsburg, Ky. 9601 WROA Gulfport, Miss. 1390
WPRW Manassas', Va: 1460 wsgg m:i:sm.',":j_yw_"s" {ggg
WPRY Perry, Fla, 1400 | wROD Daytona Beach, Fla. 1340
WPSL Monroeville, Pa, 1510 wrOK Rockford, 111, 440
WPTF Raleigh, N.C. 880 [ WROL Fountain Clty, Tenn. 1480
WPTL Canton, N.C. Iggg WROM Rome, Ga, 710
WRON Ronceverte, W.Va, 1400
1340 wRros scottsboro, Ala, 1330
t : 1540 | wRrQV Roanoke, Va. 1240
ws}g Fiqua, onie 1570 | WROW Albany, N.Y, 590
WPUV haeni g e Md. Be0 | WROX Clarksdnle Miss. 1450
WoU K Bk M, va, ooy WRQY Carmi, I, 1460
olonial Hghts., Va, 01 WROZ Evansville, Ind. 1400
WPVL Painesville, Ohio 1460 | wRPL Charlotte, N.C. 1540
WEXY Greomville, N. C.  1530| A" Foplaryille, Miss. 1330
. - - allas eXx,
WPYB Benson, N.C. 1580 | wRRC Spring Valley, N. Y. 1300
WOAM Miami. Fla. 560| wRRR Rockford, I, 1330
WwQsC Vickshurg, Miss, 1420 wRRZ Clinton. N.C. 880
WwWaDY Calais, Maine 230 N.Y. 12
WRSA Saratoga Sprgs., N.Y, 1280
walc Merldian, Miss. 1890 | wRSC State College, Pa. 1390
WalK Jacksonvilte, Fla, 1090 | wRSJ Bayamon. P. R. 1560
waQiz st. George, S. C. 1300| w RSL Stanford, Ky, 1520
WAMR Silver Spring, Md.  1050) wRSW Warsaw, Ind. 1480
WQOK Greenville, S.C. 440 | wRTA Afltoona, Pa. 1240
WQSN Charleston, S.C. 1450 [ WRTH Wood River, 111, 590
WATE Monroe, Mich. 560| WRTL Rantout, I, 250d
WQTW Latrobe, Pa. 1570 | WRUF Gainesville. Fla. 850
WQUA Moline. 1l. 1230 WRUM Rumford, Maine 790
WQVA Quantico, Va. 1530 | wRUN Utica, N.Y. 1150
WQXI Atlanta, Ga. 90| WRUS Russellville, Ky. 610
WQXL Columbia. S.C. 1320 | WRVA Richmond, Va, 1140
wQxQ Ormond Beh., Fla. 1380/ WRVK Mt Vernon, Ky. 1460
WQXR New York, N.Y, 1560 | WRWD Augusta, Ga, 1480
WQXT Palm Beach, Fla. 1340 WRWH Cleveland, Ga. 1380
WRAA Luray, Va. 1330 WRWJ Selma, Ala, 1570

JAaNUARY, 1967

C.L. Location

WRXO0 Roxboro, N.C.
WRYM New Britain, Conn,
WSAC Fort Knox, Ky.
WSAF Sarasota, Fla.
WSAI Cincinnati, Ohio
WSAJ Grove City, Pa,
WSAL Logansport, Ind.
WSAM Saginaw, Mich.
WSAN Allentown, Pa.
WSAQ Senatobia, Miss,
WSAR Fall River, Mass,
WSAT nr, Salisbury, N.C.
WSAU Wausau, Wis.
WSAV Savannah, Ga.
WSAY Rochester, N.Y.
WSAZ Huntington, W.Va,
WSB Atlanta, Ga.

WSBA Savannah, Ga,
WSBB New Smyrna Beach,

Chicago, i,
Boca Raton, Fla,
Gt. Barrington,
South Bend, ind.
Panama City Beach,

Chattahoochee, Fla.
Scranton, Pa.
Sterting, 1),
Sebring, Fla.
Pontotoc, Miss,
Donaldsonville, Ga.
Baildwinsville, N.Y.
Elkton, Md.

Glen Falls, N.Y.
Sevierville, Tenn,
Quitman, Ga.,
Somerset, Ky.
Sanford, Fla,
Thomaston, Ga.
Savannah, Ga.
Sutton, W.Va.
Elberton, Ga,
Birmingham. Ala,
Oswego, N.Y,
Saginaw, Mich,

BB B
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Fremont, Mich.
New Orleans, La,
Shippenburg, Pa.

Beaufort, S.C.

Statesville, N.C.

Baltimore, Md,

Mount Jackson, Va,

Paintsville, Ky.

Winter Haven,

Pekin, Il

Nashville, Tenn,

Magee, Miss,

St. Joseph, Mich,

Modawaska, Me.

Winston-Salem, N.C.

Chesapeake, Va.

I Montpelier-Barre, Vt.

KP Miami, Fla.

KT S. Knoxville, Tenn,

SKY Asheville. N.C.

WSLB QOgdensburg, N.Y,
WSLC Clermont, Fla,

WSLG Clermont, Fla.

WSLI Jackson, Miss,

WSMA " Marine City, Mich.

WSLM Salem, Ind.

WSLR Akron, Ohio

WSLS Roanoke, Va.

WSLT Ocean City-Somers

Pt., N.J.

WSM Nashville, Tenn,
WSMB New Orleans, La,
WSMD La Plata, 5
WSME Sanford, Maine
WSMG Greenville, Tenn,
WSMI Litchfield, M.
WSMN Nashua, N.H,
WSMT Sparta, Tenn.
WSNE Cummings, Ga.

IXIIT
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WSNJ nr, Bridgeton, N.J.
WSNO Barre, Vt.
WSNT Sandersville. Ga.
WSNW Seneca, S. C.

NY Schenectady, N.Y,
WSOC Charlotte, N.C.

WSOK Savannah, Ga.
WSOL Tampa, Fia,
WSOM Salem, Ohio

ON Henderson, Ky.

WS 8
WSO00 Sit. Ste. Marie, Mich, !

WS0Q No, Syracuse, N.Y.
WSOR Windsor, Conn,
WSO0Y Decatur, I,
WSPA Spartanburg, S.C.
WSPB Sarasota, Fla,
WSPD Toledo, Ohio
WSPF Hickory, N.C.
WSPR Springfield, Mass.
WSPT Stevens Pt., Wis.
WSPZ Spencer, W.Va,
WSRA Milton, Fla.
WSRC Durham, N.C.
WSRO Marlborough. Mass.
WSRW Hillsboro. Ohio
WSSB Durham, N.C.
WSSC Sumter, S.C.

wawy americancadiohistory com

Mass.

C.L. Location

WSSO Starkville, Miss,

WSSV Petersburg, Va,

WSTC Stamford, Conn,

WSTH Taylorsville, N.C,

WSTK Woodstock, Va.

WSTL Eminence, Ky.

WSTP Salisbury, N.C.

WSTR Sturgis. Mich,

WSTU Stuart, Fla,

TV S(eubenville. Ohio
Groton, Conn.

H Oxford, Miss,

I lowa City, lowa

N St. Petersburg, Fla.

X Seaford, Del.

Z Palatka, Fla.
Harrisonburg, Va.

VL Shelbyville, ind.

iiiiiiiii

8
Su
S
S
S
S
S
S
S

e, Va
WSWN Belle Glade, Fla,
WSWYV Pennington Gap, Va.
WSWW Platteville, Wis.
WSYB Rutland, Vt.
WSYD Mt. Airy, N.C.
WSYL Sylvania, Ga.
WSYR Syracuse, N.Y.
WTAB Tabor City, N.C.
WTAC Flint, Mich.
WTAD Quincy, I,
WTAE Pittsburgh, Pa.
WTAG Worcester, Mass,
WTAK Garden City, Mich.
WTAL Tallahassee, Fla.
WTAN Clearwater, Fla.
WTAP Parkersburg, W.Va,
WTAQ LaGrange, I,
WTAR Norfolk, Va.
WTAW Bryan, Tex,
WTAX Springfleld, 1l
WTAY Robinson, 1ll,
WTBC Tuscaloosa, Ala.
WTBF Troy,

WTC
WTCJ Tell City, Ind.
WTCM Traverse City,
WTCO Campbellsville,
WTCR Ashland, Ky,
WTCS Fairmont, W.Va,
W Whiteshurg, Ky.
Philadelphia, Pa.
Thomaston, Ga,
Myrtle Beach, S. C.
Mineola, N.Y.
Terre Haute,
Lapeer, Mich,
Thomaston, Ga.
Hazleton, Pa.
Hartford, Conn,
Newport News, Va.
Tifton, Ga.
Massillon, Ohio
Durham, N.C.
Mayaguez, P.R.
Taylorville, ill,
Charleston, W.Va,
Manistique, Mich.
New Orleans, La.
East Point, Ga,
Jackson, Tenn.
Har"ord Wu.
Ithaca
Tompk\nsvillo, Ky.

Mich,

LS Tallasee, Ala.
MA Charleston, S.C.
MB Tomah, Wis.
MC Ocala, Fla,
MJ Miilwaukee, Wis,
MP Tampa Fla,
MT Louisville, Ky.

NC Thomasville, N.C.
ND Orangeburg, S.C.
NS Coshocton, Ohio
WTNT Tallahassee, Fla.
WTOB Winston-Salem, N,C.
WTOC Savannah, Ga.
WTOD Toledo. Ohio
WTOE Spruce Pine, N.C.
WTOJ Tomah, Wis.
WTON Staunton, Va,
WTOP Washington, D.C.
WTOR Torrington, Conn,
WTOT Marianna. Fla.
WTPR Paris, Tenn,
WTPS Portage, Mich.
WTRA Latrobe, Pa.
WTRB Ripley, Tenn.
WTRC Elkhart, Ind,
WTRE Greensburg, Ind.
WTRL Bradenton, Fla,
WTRN Tyrone, Pa.

WTRO Dyershurg, Tenn,
WTRP LaGrange, Ga.
WTRR Sanford, Fla,
WTRU Muskegon, Mich.
WTRW Two Rivers. Wls.
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C.L. Location

WTRX Flint, Mich,

WTRY Troy. N.Y.

WTSA Brattleboro, Vi.

WTSB Lumberton, N.C,
TSL Hanover-Lebanon,
New Hampshire

WTSN Dover, N.H,

WTSV Claremont, N.H,
WTTB Vero Beach. Fla.
WTTC Towanda, P

WTTF Tiffin, Ohlo
WTTH Port Huron, Mich.
WTTI Dalton, Ga,
WTTL Madisonville, Ky.
WTTM Trenton, N.J.
WTTN Watertown, Wis.
WTTO Toledo, Ohio
WTIR Westminster, Md.
WITS Bluommulun Ind.
WTTT Amherst, Mass,
WTUF Mobile, Ala.
WTUG Tuscaloosa, Ala,
WTUP Tupelo, Miss,
WTUX Wilmington, Del.
WTVB Coldwater, Mich.

WTVL Waterville, Maine
WTVN Columbus, Ohio
WTWA Thomson, Ga.
WTWB Auburndale, Fla.

WTYM East Lonnmeaduw.
Mass.

WTYN Tryon, N.C.

WTYS Marianna,

WTZE Tazewell, Va,

WUFD Amherst, N.Y,

WUFF Eastman, Ga.

FO Amherst, N. Y.

LA Eufaula, Ala.

MU Gainesville, Fla.

NA Aquadilla, P, R.

ND Uhrichsville, Ohlo

NE Baton Rouge, La,

NI Mobile, Ala.

NN Mason, Mich.

NO Rio Piedras, P.R.

NS Lewisburg, Pa,

EEEEELEEES
cccceccccee

C.L. Location
UPR Utado, P.R.

USJ Lockport, N.Y.
USM Havelock, N.C.
UST Bethesda, Md.

UWU Gainsville, Fla.
WVAK Paoli, Ind.

an.

WVCF Apopka, Fla.
WVCG Coral Gables, Fla,
WVCH Chester, P‘?

a.

C E. Lansing, Mich.
M Vicksburg, Miss.
P Mt. Kisco, N.Y,
Caguas, P.R.
Owensboro. Ky.
Columbus, Ohio
Valdosta, Ga,
Lexington, Ky.
Olney, til.

Mt. Carmel, (1.
Cochran, Ga.
Biloxi, Miss.
Burlington, Vt.
Tuscumbia, Ala,
) Newark, N.J.

B Bel Air, Md.

C Battle Creek, Mich,
E Chadburn, N.C.

H Hazelhurst, Ga.
K Birmingham, Ala.
L Berry Hill, Tenn,
M (uka, Miss,

ON Cicero, I11.

OP Vidalia, Ga,

0S Liberty., N.Y.
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VDX New Rochelle. N.Y.
WVO02Z Carolina, P.R.
WVPO Stroudsburg, Pa.
WVSA Vernon, Ala.
WVSC Somerset,

Pa.
WVTR White River Junc.. vt

WVVW Grafton, W.V
WWAB Lakeland, Fla.
WWBC Cocoa. Fla,
WWBD Bamberg-Denmark,
S.C.
WWBR Windber, Pa,
WWBZ Vineland, N.J.
WWCA Gary, ind.
WWCC Bremen, Ga.
WWCH Clarion, Pa,
WWCM Brazil, ind.
WWCO Waterbury, Conn.
WWDC Washington, D.C.

C.L. Location

WWDR Murfreeshoro, N. C.
WWDS Everett, Pa.
WWGM Nashwlle
WWGO Erie, Pa.
GP Sanford. N.C.
GS Tifton, Ga,
HG Hornell, N.Y,
HY Huntmnton W.Va,
L Ft, Lauderdale, Fla.
N Baltimore, Md,

8 Black River Falls,
is.

T Canton. N,C,
1Z Lorain. Ohio
W) Detroit, Mich,
WWIB Brooksville

Tenn,

££% EE£E££%
EEEXEELERE

Fia,

S Statesboro, Ga.
Watertown, N.Y,
Lynchburg, va.
Charlotte. N.C.
Buffalo, N.Y,
New Orleans, La.
Woonsocket, R.1,
Conneaut, Chio
Williamsport, Pa.
Palatka, Fla.

W, Warwick, R.I,
RL New York, N.Y.
SC Glens Falls, N.Y.
SD Monticello, Fla,
SF Loretto, Pa.

SR St. Albans, Vt.
ST Wooster, Ohio

SW Pittsburgh, Pa.
TC Minneapolis, Minn,
UN Jackson, Miss.
VA Wheeling, W.Va.
WB Jasper, Ala,

WF Fayetts, Ala.
WR Russellville, Ala.
WXL Manchester, Ky.
WWYN Erle, Pa.

WWYO Pineville, W.Va,
WXAL Demopolis, Ala.
WXCL Peoria, [Il.
WXCO Wausau, Wis,
WXGI Richmond, Va.
WXHR Cambridge, Mass,
WXIG Windermere, Fla,
WX1V Windermere, Fla.
WXKW Troy, N. Y.
WXL1 Dublin, Ga,
WXLL Big Deita, Alaska

FemPEZRrxO<
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C.L. Location kHz
WXLN Potomac-Cabin John,

Md, 950
WXLW [ndianapotis, Ind. 950
WXO0K Baton a. 1460
WXO0X Bay City, Mic 1250
WXMT Merrill, wi 730
WXRF Guayama, P.R. 1590
WXTN Lexington, Miss, 1000
WXTR Pawtucket, R.1, 550
WXUR Media, Pa. 690
WXVA Charles Town, W.Va. 1550
WXVW Jeffersonville, Ind. 1450
WXXX Hattiesburg, Miss. 1310
WXYC Ft. Myers, Fla. 1350
WXYZ Detroit, Mich. 1270
WYAL Scotland Neck, N.C. 1280
WYAM Bessemer, Ala. 1450
WYBG Massena, N. Y, 1050
WYCL York, S.C. 980
WYDE Birmingham, Ala, 850
WYGO Corbin, Ky. 1330
WYHE Bristol. Tenn. 1550
WYLD New Orleans, La, 940
WYLO Jackson, Wis. 540
WYMB Mannlnu. S.C. 1410
WYNA Raleigh, N. C. 1550
WYND Sarasota, Fla, 1280
WYNG Warwick-East

Greenwich, R.I. 1590
WYNK Baton Rouge, La. 1380
WYNN Florence, S.C. 540
WYNR Brunswick, Ga. 790
WYNS Leighton, Pa, 1150
WYNX Smyrna, Ga. 1550
WYNZ Ypsilanti, Mich. 1520
WYO0Q Wyoming, Mich, 1530
WYOU Tampa, Fla. 1550
WYPR Danville, Va, 970
WYRE Annapolis, Md. 810
WYRBN Louisburg, N.C. 1480
WYSE lInverness, Fla. 1560
WYSH Clinton, Tenn. 1880
WYS1 Ypsilanti, Mich. 480
WYSL Buffalo, N.Y, 1400
WYSR Franklin, Va, 1250
WYTH Madison, Ga. 1250
WYTI Rocky Mount, Va, 1570
WYVE Wytheville, Va. 1280
WYXI Athens, Tenn. 1390
WYZE Atlanta, Ga, 1480
WZAM Prichard, Ala. 1270
WZBN Zion, III, 1500
WZEP DeFuniak Sprgs., Fla, 1460
W2ZIP Cincinnati, Ohio 1050
WZKY Albemarie, N.C. 1580
WZO0B Ft. Payne. Ala. 1250
WZOE Princeton, 111 1490
WZOK Jacksonville, Fla. 1320
WZRH Zephyr Hilis, Fla, 1400
WZUM Carnegie, Pa. 1590
WZYX Cowan, Tenn. 1440
W2ZZZz 8oynton Beach, Fla. 1510

C.L. Location

KABC-FM Los Angeles, Calif.
KABL-FM San Francisco, Cal.

KAGA Prosser, V/ash,
KACE-FM Riverside, Callf,
KACO St. Louis, Mo,

KADI St. Louis, Mo.

KAF) Auburn, Calif,
KAFM Salina, Kans,
KAIM-FM Honolulu, Hawaii
KAJS Newport Beach, Calif,
KAKC Tulsa, Okla.

KAKI San Antonio, Tex.
KALB-FM Alexandria. La.
KALH Denver, Colo.

KALW San Francisco, Callf.

KAMS Mammoth Spring, Ark.

KANG Angwin, Cal.
KANS-FM Larned, Kan.
KANT-FM Lancaster, Calif,
NU Lawrence, Kans,

NW Albuquerque, N.Mex.
OL-FM Carrollton, Mo,
RK Llittle Rock, Ark.
RL-FM Carlsbad, Cal.
RN

S nesboro, Ark.
TT Woodland, Callf,

RARARRARRA

KATY-FM San Luis Dbispo, Calif.

KAVI.FM Rocky Ford, Colo,
KAVR-FM Applevalley, Cal.
KAYD Beaumont, Tex.
KAZZ Austin, Tex. .
KBBI Los Angeles, Calif.
KBBL Riverside, Cal.

F
EY Kansas City, Mo,
F1 Boise, tdaho

R-FM San Antonio, Tex,

U. S. FM Stations by Call Letters

C.L. Location

FL Buffalo, Mo.

FM Lubbock, Tex.
L Pocatello, ida.
g Bozeman, Mont.

QIID
nl

5=

M Roswell, N.Mex,
M Seattle, Wash.

ugene, Ore.

M Spearman, Tex.
0s Angeles, Calif.
Ibuguerque, N.M.
ouston, Tex,

M Kennett, Mo,

# Oskaloosa. lowa
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M Medford, Oreg.
nver, Colo.
n Francisco, Cal.
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M Houston, Mo.

M Joneshoro, Ark.
M Mesa, Ariz.
orvaliis, Ore.

M Anchorage,
M Provo, Utah
M Dardanelle, Ark.
M Redlands, Callf,

MnMOMy

mmIr.-t_nc:n:nNg
i
nng

FM Tucson,
R Redding, Cal.
FC Kansas City, Kan,
FM St. Louis, Mo.
HQ-FM Conchella, Cal.
HV.FM Conchella, Cal.
Fresno, Calif.(s)
Houma, La,

Ariz.

MMEOEPP << C=

ro

-FM
FM
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ooooooooO0OOODEEIRIRE®
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z

FM Hot'Springs, Ark.
M Los Angeles-Avaion,

M Bremerton, Wash,

-FM Kansas City, Kan,

Alaska

Beverly Hitlls, Calilf.(s)
FM San Franclsco. Calif,

C.L. Location
KCLE-FM Cleburne, Tex,

KCLO-FM Leavenworth, Kans.

KCLU-FM Rolla, Mo,

KCMA San Francisco, Cal,
KCMB-FM Wichita, Kans.

KCMI Los Angeles, Calif,

KCMK Kansas City, Mo.
KCMO-FM Kansas City, Mo. (s)
KCMS-FM Manitou Springs, Colo.
KCOM Omaha, Nebr,

KCPS Tacoma, Wash.

CSB-FM Santa Barbara, Cal.

KCSC Edmond, Okla

F
-;M Rt:d Wing, Minn,
Ft. Worth, Tex.

Lodi, Calif.

?mﬁﬂ“
2233

ichland, Wash,
M Kansas, Mo,

v
On7
n2n

M Dumas, Tex.
M Denver, Colo,

an Franciseo, Calif.

neNnm

C
F-
M Walnut Creek, Cal.
lli Tulare, C

Del Rio, Tex.

Wy americanradiohistonzcom

M Minneapolis, Minn.

Kansas City, Mo,

Ellensburg, Wash,

Santa Barbara, Calif,
M Albuquerque, N.Mex,
M Palm Spgs., Calif.
M Albuquerque, N. M,

C.L. Location

C Corpus Christi, Tex,
Des Moines, Iown(s)
EM Spokane, Wash,
FM Denton, Tex.
FM Tyler, Tex.

S Des Moines, lowa
SU Fargo, N.D.

H-FM Dubuque, 1a,

O Riverside, Calif.(s)

M
Ml

NC-
NT.
OK-
P

R San Francisco, Calif.
National City, Calif,
BJ Phoenix, Ariz
Sacramento, Callf.
San Diego, Calif.,

El Cajon, Calif.
-FM Northridge, Cal,

T
u
u
XR Sioux City, la.(s)
A

MmMmMODOOY0o00O00
>

FM San Jose, Callf,
San Antonio, Tex.(s)
Waco, Tex.(s)
Honolulu, Hawail
Qallas, Tex.

F
Fhoenlx. Ariz.
Harlingen, Tex.

St. Louis, Mo,
R} Bellingham,

RRARRARRRRAR RARRRARARARRARARRARAXR

KERR Salinas, Cal.
KERS Sacramento, Cal.

X-FM Aberdeen, Wash,

FM Springfield- Eugene,

M Ei Dorado, Ark. (s)
M Sioux Falls, S. D.

Wasl
N-FM Bakersfield, Cnlll'.

KESM-FM EI Dorado Springs,

Mo,

KETO-FM Seattle, Wash.(s)

KEWC-FM Cheney. Wash,
KEZE Anahelm, Calif.
KFAB-FM Omaha, Nebr,

KFAC-FM Los Angeles, Calif.

RADIO-TV EXPERIMENTER
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. Location

-FM St. Cloud, Minn,
FM Fayetteville, Ark.
Waynesville, Mo,

M Omaha, Neb.

M Sacramento, Calif,
Phoenix, Ariz.

FM Boone, lowa
Wichita, Kans,
Altos, Cal,

Fort Worth, Tex.
Bellevue, Wash,
Scott City, Kan.
M Corvallis, Ore.
B-FM San Diego, Calif,
C Portland, Oreg.
F Ft. Collins, Colo.
f;(Des Moines, la,

o ®
PP T O<T
nrety

SEFID

RARRRRARAR
-

MMM N AN pT

M

]

M

M

M Houston, Tex. (s)
ML-FM Denver, Colo.(s)
MM Tucson, Ariz.

MN Abilene, Tex.

MP Port Arthur, Tex.(s)
MQ Lincoln, Nebr,

MR Fremont, Cal.

MU Glendale, Calif. (s)
MV Minneapolis, Minn
MW San Bernardino, Calif,
MX San Diego, Calif.(s)
MY Eugene, Oreg.(s)
Oklahoma City, Okla,
Big Springs, Tex.
-FM Fargo, N.D.

San Francisco, Calif.
M Los Angeles, Cal,

M San Francisco, Calif.
M Fresno, Calif.

M Brownwood, Tex.
M
M
M
M
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Clayton, Mo,

Ft. Worth, Tex.

Bismarck, N.D,
Gainesville, Tex.

M San Diego, Calif.
Galveston, Tex,
Omaha, Neb.
Catdwell, Idaho
Bakersfield, Cal. (s)
Tulare, Cal,
monds, Wash,
Hogquiam, Wash,

os Angeles, Calif.
Centralia, Wash,

Bellingham, Wash,
Jacksonville, Ark.
Amarillo, Tex,
Dodge City, Kan,
San Francisco, Calif,
rants Pass, Oreg.

M Las Cruces, N.M,

-FM Henderson, Tex.

M Santa Barbara, Calif.

ot Springs, Ark,

daho Falls, tda,

FM Belgrade, Mont,

FM Cedar Rapids, lowa(s)

FM Anchorage, Alaska
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Plainview, Tex,
FM Hillshoro, Tex.
FM Houston, Tex.
FM Phaenix, Ariz.
FM Austin, Tex.
Albuquerque, N.Mex.(s)
Sacramento, Calif, (S)
M Los Angeles, Calif.
El Paso, T
-FM Hobbs, N. M.
Los Angeles, Calif,
-FM Harrison, Ark.
Brownwood, Tex.
FM Spokane, Wash,
Arcata, Calif.
FM Hemet, Cal,
Houston, Tex.
-FM Honolulu, Hawaii
Bilou, Calif,
Fremont, Calif.
M Bishop, Cal.
M Spencer, la.
M Hastings, Neb.
maha, Nebr,
Idaho Falls, lda,
ureka, Calif,
M lowa Falls, la,
akersfield, Cal.
ulsa, Qkla.
M Lake Charles, La,
M Denver, Colo.
M Mt. Pleasant, Tex.
M Seattle, Wash.
klahoma, Okla,
M Seattle, Wash,
Kansas City, Mo,

0
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SW Seattle, Wash.(s)
T
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E-FM San Antonio, Tex,

H Phoenix, Ariz,

T San Diego, Calif.

Y San Antonio, Tex, (s)
[-FM Seattle, Wash.
XL-FM Dallas, Tex.(s)
KJAN-FM Atlantic, la,

KJAZ Alameda, Calif,
KJCK-FM Junction City, Kan.
KJEF-FM Jennings, La,
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C.L. Location

JEM-FM Okla. City, Okla.
JET-FM Beaumont, Tex.
JLH Long Beach, Cal.
JLM San Diego, Calif.
JML Sacramento, Calif,
KJOY-EM Burlington, Vt.

KJRG-FM Newton, Kans, (s)
KJSB Houston, Tex,
KISK-FM Columbus, Neb,
KKFM Colorado Springs, Colo.
KHI-FM San Francisco, Cal.
KIT-FM Taos, N. M,

KOP Redondo Beach, Cal,
LAK-FM Lakewoad, Cola,
LAW Lawton, Okla.
LAY.FM Tacoma, Wash,
LBK-FM Lubback, Tex.
LB
LC

RARRAR

S-FM Los Bangs, Cal.
N-.FM Blytheville, Ark,
KLEA-FM Lovington, N. M,
KLEF Houston, Tex. (s)
KLEN-FM Killeen, Tex,
KLGS Los Gatos, Cal,
KLFM Beverly Hills, Calif.
KLIL Akiah, Cal,
KLIR-FM Denver, Colo.
LIZ-FM Brainerd, Minn,
LJT Lake Jackson, Tex.
LMO-FM Longmont, Colo,
LOA-FM Ridgecrest, Calif.
L

L

ARRARARRARR

OM-FM Lompee, Cal,
ON Long Beaeh, Calif.
OR-FM Panca City, Okla.
OV-FM Loveland, Colo,
PW-FM Union, Mo.
RO San Diego, Calif.(s)
KLSN Seattle, Wash. (s)
KLUB-FM Salt Lake City, Utah
KLUE-FM Longview, Tex.
KLUR Wichita Falls, Tex,
KLVI-FM Beaumont, Tex.
KLVL Pasadena, Tex.
KLWN-FM Lawrence, Kan,
LYD-FM Bakersfield, Calif.
LYN-FM Lynden, Wash,
LYX Memphis, Tenn,
LZ-FM Denver, Colo.
MAG-FM Ft. Smith, Ark,
AK-FM Fresno, Calif.
AP Daltas, Tex,
AX Sierra Madre, Calif,
B City. Mo.
BY.FM Monterey, Cal,
CP Partland, Oreg.
EO Phoenix, Ariz. (s)
ER Fresno, Calif,
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HT Marshall, Tex.

-FM_ Fresno, Calif.

B-FM Monroe, La.(s)

MK Little Rock, Ark,
FM Mesa, Ariz.

OD-FM Midland, Tex,
F

U

Ry ==

X200

]
] M Morehead, Ky,
0X-FM St. Louis, Mo,
PX San Francisco. Calif,(s)
SC Clear Lake City, Tex.
SM Rolla, Mo,
S Mankata, Minn,
-FM Muleshoe, Tex.

Wichita, Kans,

FM Marysville, Calif.
YO-FM Little Rock, Ark.
Santa Barbara, Calif.(s)
Bethany, Okla.
-FM San Francisco, Calif.
Baldwin, Kan,
Chickasha, Okla.
Yakima, Wash,

FM Joneshoro, Ark,

FM Scottsbluff, Nebr.
FM McAlester, Okla,
Dalias, Tex.
Reno, Nev. (s)

-FM Scottsbluff, Nebr,
Nowata, Okila,

Midland, Tex.
Torrance, Cal.

FM Anchorage, Alaska
FM Phoenix, Ariz. (s)
Thousand Oaks, Calif.

B Long Beach, Calif. (s)
C-FM Natchitoches, La,

E-
F St. Paul, Minn,
K-FM Ft. Worth, Tex,
0-FM Conroe, Tex,

0 Wichita Falls, Tex.(s)
US Dallas, Tex.

WA Fayetteville, Ark.
WS-FM Waterloo, towa
X-FM Los Angeles, Calif.
XR Rochester, Minn.
A-FM Denver, Coto.
AP.FM Portland, Ore,
AT-FM Albuguerque, N
B-FM Albuguergue,
BH-FM Hot Springs, S.D
CM Newport Beach, Cal.
CV Odessa, Tex.

CW Tulsa, Okla.(s)

rc20x

L
N
u
Y
U
E
E
F

cog

OUPXICHON

B
B
B
D
D
E
E
E
E
F
H

NWZWE<T

t
1
J

Soxx

b I=T=1=1-]

M
M
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

ARARARRARARRARRAR AR AR AR RAR R RAR AR RRARARAARR ARARAR AR ARARRARARARRRAARARRRRAARARARRARARARR

[=1=l=l=t=l=Y =T}

C.L. Location

KOCY-FM Oklahoma City, Okla,
KODA-FM Houston, Tex.
KOFM Oklahoma City. Okla,

t Kan.
Okla

FM Portland, Oreg.
klahoma City, Okla.
Seattle, Wash,
M Visalia, Calif.
M Phoenix, Ariz.
M Great Falls, Mont.
M Bryan, Tex.
as -Vegas, Nev.
Tulsa, Okla.
KOSE-FM Osceola, Ark,
KOS!-FM Denver, Calo.
KOOSO Turloek, Cal,
KOST Dallas, Tex.
KOSU-FM Stillwater, Okla, (s)
KOSY-FM Texarkana, Tex.
KOTN-FM Pine Bluff, Ark.
KOWH-FM Omaha, Neb.
KOWN-FM Escondido, Cal,
KOYA Ontario, Cal.
KOYL-FM Odessa, Tex.
KOZE-FM Lewiston, Idaho
KPAC-FM Port Arthur, Tex.
KPAN-FM Hereford, Tex.
KPAT-FM Berkeloy, Calif.
S Pasadena, Calif,
-FM Portland, Ore.
-FM Lafayette, La.
San Francisco, Cal.(s)
-FM Lamesa, Tex,
Berkeley, Calif.
Berkeley, Calif.
Los Angeles, Callf,
FM Colorado Springs, Colo.
FM Lake Charles, La.
FM Paris, Tex,
San Jose, Cal,
Portland, Oreg, (s)
Los Altos, Calif.
FM St, Louis, Mo,
Oxnard, Cal.
KPOI-FM Honolulu, Hawaii (s)
KPOJ-FM Portland, Oreg.
KPOL-FM Los Angeles, Calif.
KPPC.FM Pasadena, Calif,
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M Portland, Oreg.

P Odessa, Tex.

S-FM Golden valley, Minn,
Y

F
1
R
TY Wichita, Kan,

UE_ Houston, Tex, (s)

V-FM Pittsburgh, Pa.

XX McAllen, Tex,

B Seattle, Wash,

K-FM Stockton, Calif,
M-FM Las Vagas, Nev,

V Tulsa. Okla.(s)

E Houston, Tex.(s)

C Colarada Springs, Colo,

CS San Bernardino, Cal.

CW Santa Barbara, Callf,
DO-FM Colorado Springs, Colo.
E£B Monroe, La.

EM-FM Spokane, Wash,

EP Santa Clara, Cal,
E
F
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ORP LD

S Moberly, Mo,

X-FM Grand Junction, Colo.
M Phoenix, Ariz,

M_Los Angeles, Calif,

El Dorado, Ark.(s)

larlon, lowa

M Los Angeles. Calif,
FM Lubbock, Tex.
Denver. Colo,
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M Dallas, Tex.

M Shreveport, La.
Tulsa, Okla.
Carmel, Cal.
Osage Beach, Mo,
Mt, Verl;nn. ta,
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Rochester, Minn,

San Francisco, Calif.
M Clinton, lowa

Santa Barbara, Calif,

-FM Sacramentao, Calif,
San Jose, Calif,

San Jose, Calif.

-FM Salinas, Cal.
Minneapolis, Minn.(s)

-FM St Louis Park, Minn.

-FM Russell, Kan.

-FM Los Atamos, N.Mex.
Albuguerque, N. M,

S-FM Ruston, La,

VM Eugene, Oreg.

KRVN-FM Lexington, Nebr,

KRWG University Park, N. M,
KRVS-FM Lafayette, La.
KRYT-FM Colorado Springs,
Colo,
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C.L. Location

KSAM-FM Huntsville, Tex,
KSBY-FM San Luis Obispo, Cal.
KSCO Santa Cruz, Calif.
KSBW-FM Salinas, Calif,
KSDA La Sierra, Calif.
KSDB-FM Manhattan, Kans.
KSDO-FM San Diego, Cal.
KSDS San Diego, C

0-FM Durant, Okla.
KSFM Dallas, Tex.(s)-

KSFR San Francisco, Calif.(s)
KSFV San Fernando, Calif.
KSFX San Francisco, Calif.
KSGV West Covina, Cal,
KSHE Crestwood, Mo,

KSHS Colorado Springs, Colo.
KSIB-FM Creston, la,
KS1S-FM Sedalia, Mo. (s)
KSJO-FM San Jose, Calif.(s)
KSJS San Jose, Calif.

KSJT San Angelo, Tex.
KSL-FM Salt Lake City, Utah(s)
KSLA Seattle, Wash. (s)
KSLH St. Louis, Mo.
KSLO-FM Opelousas, La.
KSMA.FM Santa Maria, Calif,
KSMB Lafayette, La,

KSNM Santa Fe, N. M,

KSOM Tueson, Ariz,
KSOP-FM Salt Lake City,

Utah
KSOZ Point Lookout, Mo.
KSPC Claremont, Calif.
KSPI-FM Stillwater, Okla,
KSPL-FM Diboll, Tex.
KSRF Santa Monica, Calif.
KSRN Reno, Nev,
KSTE Emporia, Kans,
KSTL-FM St. Louis, Mo,
KSTN-FM Stockton, Calif.
KSTP.FM St. Paul, Minn,

KTAL Texarkana, Tex.
KTAP Tucson, Ariz.
KTAR-FM Phoenix, Ariz,
KTBC-FM Austin, Tex.(s)
KTRBT Garden Grove, Cal.
KTCF Cedar Falls, lowa
KTCS-FM Ft. Smith, Ark.
KTCU-FM Ft, Worth, Tex,
KTEA-FM Midwest City, Okla.
KTEC Oretech, Drep.

KTEC Sioux City, la.

KTGM Denver, Colo,
KTHO-FM Tahoe Valley, Cal,
KTIB-FM Thibodaux, La,
KTIM San Rafael, Calif.
KTIS-FM Minneapolis, Minn,
KTJO-FM Ottawa, Kans,
KTLQ-FM Tahlequah, Okla.
.FM Santa Barbara, Cal.
M Tucumecari, N.M.
M Tacoma, Wash,

M Sinton, Tex.(s)
peka, Kan,

acoma, Wash,

M Clovis, N. M,

M Modesto, Calif,

M Houston, Tex.

M Beaumont, Tex.
ansas City, Mo,

M Springfield, Mo,
Hayward, Cal.

-FM Seattle, Wash,
Spokane, Wash,
Anoka, Minn,

XJ.FM Jasper, Tex.
KTXN-FM Victoria, Tex,
KTWR Tacoma, Wash,
XR-FM Springfield, Mo, (s)
XT-FM Lubbock, Tex,
XM-FM Inglewood, Calif,
A
c

C
Smny

-4
E]
r L)
MEAnmmA-d
2
i
)
0
%
g
4
@
%

C College, Alaska
M-FM Agana, Guam

R Riverside, Cal,
1D Moscow, lda,

FM Oceanside, Calif.
FM

ra-Oxnard, Calif.
Salt Lake City, Utah
Missoula, Mont,
Redwood City, Calif.
-FM Eugene, Oreg.
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La Canada, Cal.
-FM Silnam Springs, Ark,
Honolutu, Hawaii
Stockton, Cal. (s)
-FM Redlands, Cal.
Seattle, Wash,
FM Tempe, Ariz,
FM Garden City, Kan,
FM Billings, Mont.
KUSC Los Angeles, Calif,
KUSN-FM St. Joseph, Mo,
KUSU-FM Logan, Utah
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C.L. Location

T-FM Austin, Tex.
TE Glendale, Calif.
-FM Newton, la.
R 8an Bernardino, Callf,
G-FM Las Vegas, Nev.
N.FM Ventura, Calif.
M _San Fernando, Calif.
1.FM Amaritlo, Tex,
L-FM Highland Park-Dallas,
M
M
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nolulu, Hawaii
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KWAX Eugene, Oreg.
KWBE-FM Beatrice, Neb,
KWBU waco, Tex.
KWCR-FM Ogden, Utah
KWDM Des Moines, la. (s)
M Minneapolis,
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M Abernathy, Tex.
uisa, Okla.
incoln, Neb.
M Brenham, Tex.

M Salt Lake City, Utah
dmond, Okla.

M Merced, Cal.

t. Louls, Mo.

M Santa Ana, Calif,

F
F
F
G Shreveport, La.

X
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M

M
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M Willmar, Minn.
San Angelo, Tex,
FM Walnut Creek, Cal.
Odessa, Tex,
-FM Ft. Dodge, la.
-FM Pratt, Kan,

-FM Davenport, la.
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Worthington, Minn.
Poplar Bluff, Mo,
Muscatine, lowa
West Plains, Mo.
Columbia, Mon.

FM
FM
FM
FM
FM
FM Waterloo, lowa(s)
Santa Maria, Cal.
-FM Jowa City, la,
-FM Dalhart, Tex.

-FM Forrest City, Ark.
San Franclsco, Calif.
M Portland, Ore,

V]
Y-FM Spokane, Wash,
A Sacramento, Calif,

-FM Ft. Worth, Tex. (s}
R Fresno, Callf.(s)
RQ Sacramento, Calif.

R Kansas City, Mo.(s)

L Alamogordo. N. M.
Z-FM Houston, Tex. (s)
-FM San Francisco, Calif.
Phoeenix, Ariz.
Oklahoma City, Okla.
Temple, Tex.
Santa Ana, Cal,

FM Mankato, Minn.
Cleveland, Ohio
M Tyler, Tex.
eattle, Wash, (s)
orpus Christi, Tex.
klahoma City, Okla,
M Opportunity, Wash,
M Cape Girardeau, .0,
M Winston-Salem. N.C.
M Worcester, Mass.
M Parkersburg, W.Va.
M Crestview, Fia.
M Aguadilla, P.R,
M New York, N.Y.
tianta, Ga.

-FM Fairhope, Ala,
1.FM Bangor, Maine
Q Cleveland, Ohio
WABX-FM Detroit, Mich, (s)
WABZ.FM Albemarle, N.C.
WACO Waco, Tex,
WACT-FM Tuscaloosa, Ala,
WACY-FM Moss Point, Miss.
WAEB-FM Cincinnatl, Ohio
WAEF-FM Cincinnati, 0,
WAER Syracuse, N.Y.
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C.L. Location

WAEZ Miami Beach, Fla.(s)
WAGR-FM Lumberton, N.C.
WAGY-FM Forest City, N. C.
R Huntsville, Ala. (s)
San Juan, P.R.

-FM Winston-Salem, N.C.

Indianapolis, Ind.

Indianapolis, 1nd.

Montgomery, Ala.(s)

Joliet, 111,

FM Morgantown, W.Va.
Aiken, S.C.
Lawrenceville, 111,
Akron, Ohio
Cincinnati, Ohlo
Patchogue, N.Y.
Middletown, N. Y.

any, N.Y.

herst, Mass.,
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M Washington, D.C.
Idwater, Mich.
Albany, Ky.
Vincennes, Ind,
Riverhead, N.Y.(s)
Birmingham, Ala,
Appleton, Wis,
on, Ohio
Atlantic Beach, Fla.
Towson, Md.(s)
dville. Pa,
Johnstown, Pa,
te Rock, Ark. (s)
Fort Pierce, Fla.
Peru, Und.
Havre De Grace, Md.
shington, D.C.(s)
Lafayette, Ind.
Athens, 0.
Atmore, Ala.
0Oak Ridge, Tenn.
Waterbury, Conn,
Alpena, Mich.
Augusta, Ga.
Waukesha, Wis.
Arlington, Va.
Decatur, Ga.
Albertvilie, Ala.
Portsmouth, Va,
Milwaukee, Wis.
Kendallville, Ind,
Bowling Green, 0.
WAWZ Zarephath, N.).
WAXO0 osha, Wis,
WAYL Minneapolis.St, Paul,
Minn,
WAYZ-FM Wayneshoro, Pa.
WAZL-FM Hazelton, Pa,
WAZY-FM Lafayette, Ind.
WBAA-FM W, Lafayette, Ind.
WBAB-FM Babylon, N.Y.
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reen Bay, Wis.(s)
Burlington, N.C.(s)
Rochester, N.Y.
Chicago, 111,
Forest City, N.C.
Augusta, Ga.

E. St. Louis, 1.
Youngstown, Ohio
Bay Minette, Ala,
Levittown-Fairless
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Williamsburg, Va.
South_Beloit, 11l.
Bay City, Mich.
ston, Mass.(s)
Bucyrus, 0,
FM Beloit, Wis.
Indianapolis, Ind.
FM S. Beloit, tl.
FM Buffalo, N, Y.
FM Brockton, Mass,
F,;M Beaufort, S.C.(s)
[
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M Chillicothe, Ohio
hicago, I,
Detroit, Mich,
Seneca, S. C.
Buffale, N.Y,

-FM Tallahassee, Fla.
Newark, N.J.
Bowling Green, Ohlo
Warwick, R.L.
-FM Brownsville, Tenn,
-FM Marietta, Ga.
Knoxville, Tenn.
Wethersfleld, N.Y.
Baltimore, Md.
-FM West Bend, Wis.
Beckley, W.Va.
Lexington, Ky,
FM Buffalo, N.Y.
FM Batesburg, S.C,
FM Sopringfield, Ohio
t Meridan, Conn.(s)
WBNE-FM Fitchburg, Mass,
WBNT-FM Oneida, Tenn.
WBMP Elwood, Ind. *
WBMR Teiford, Pa,
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C.L Location

WBNO-FM Bryan, Ohio
WBNS-FM Columbus, Ohio
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leveland, Ohio
ilwaukee, Wis.
runswick, Maine
M Brookline, Mass,
M Terre Haute, Ind.
-FM Lock Haven, Pa,

M Mt. Clemens, Mich.
irmingham, Ala.
M Bradenton, Fla. (s)
M Wilkes-Barre, Pa.
M Pittsfield, Mass,
M Big Rapids, Mich.
rovidence, R.1.

M New Bedford, Mass.
uncie, Ind.

Charlotte, N.C.(s)
-FM Trenton, N.J.(s)
uifalo, N.Y.
oston, Mass,
M Butler, Pa.

M Lexington, N.C.
oodbridge, Va,
-FM Beaver Falls, Pa,
Berea, Ohio

Bayamon, P.R.
Boyertown, Pa.(s)
FM Boston, Mass,
Anderson, S.C.

FM Baltimore, Md.

FM Detroit, Mich,
Knoxville, Tenn.

FM Philadelphia, Pa.
Catonsville, md,
Columbus, Ohio
-FM Benton, Ky.
Baltimore, Md.
New York, N.Y.
lumbia, 1Il.

Cheboygan, Mich,
Hartford, Conn.
Lawrence, Mass.
Neillsville, Wis.
Charlottesvilfe, Va.
Dubois, Pa.
Parkersburg, W, Va.
Mt. Pleasant, Mich. (s)
Charlotte, Mich.
lliamstown, Mass,
Chamhsrﬁhuru, Pa.(s)
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Norwich, N.Y.
Charlestown, W.Va,
Washington Court

. Point, Ga,
a Place, La.
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LE-FM Cleveland, Tenn,
CLI-FM Corning, N
LM Chicago, I,
CLO-FM Janesville, Wis,
LT-FM Newark, Ohio
LV Cleveland, 0.(s)
LW-FM Mansfield, Ohio
CMC-FM Wildwood, N.J.
MB-FM Harrisburg, Pa,
CME.FM Brunswick, Maine
MF-FM Rochester, N,Y.(s)
CMI-FM Ashland, Ky.
MN-FM Arecibo, P.R.
CMO Marietta, Ohio
MS-FM Norfolk, Va.
MU-FM Mt. Pleasant, Mich.
WCNB-FM Connersville, Ind,
WCNH-FM Quincy, Fla.
WCNO Canton, Ohio(s)
WCNT-FM Centralia, 1li.
WCNW-FM Fairfield, 0.
WCOA-FM Pensacola, Fla,
WCOD Richmond, Va,
WCOH-FM Newnan, Ga.
WCOL-FM Columbus, Ohlo
WCOM.FM Urbana, 0.
WCON-FM Cornelia, Ga.
WCOP-FM Boston, Mass,
WCO0S-FM Columbia, S.C.
WCOU-FM Lewiston, Maine
WCOW.FM Sparta, Wis,
WCPO-FM Cincinnati, Ohio
WCPS-FM Tarbor, N.C.
WCRA-FM Effingham, (I,
WCRB-FM Waltham, Mass.(s)

WCRD Bluffton, Ind.
WCRF Cleveland, 0.

WCSI-FM Columbus,
WCSM-FM Celina, 0.
WCSQ Central Square, N.Y.
WCST-FM Berkeley Springs,

W, Va,
WCSU-FM Wilberforce, 0.
WCTC-FM New Brunswick, N.J.
WCTM Eaton, Ohio
WCTS-FM Minneapolis, Minn,
WCTW-FM New Castle, ind.
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C.L. Location

WCUE-FM Akron, O.

WCUF Akron, Ohio
WCUM-FM Cumberland, Md.
WCUY.FM Cleveland Hts., Ohio
WCWC-FM Ripon, Wis,
WCWM Williamsburg, V
WCWP Brookville, N. Y.
Lancaster, Pa.

M Tampa, Fla.

M Kansas City, Mo.
ayton, Ohio
Darlington, S.C.
Philadelphia, Pa,
Fargo, N. D,

Roanoke, Va,
M Springfield, Tenn,
arberton, 0,
M Orlando, Fla.
M Dubuque, lowa
uffalo, N.Y.(s)
amden, Conn,
M Syracuse, N.Y.
M Ellsworth, Me.
amestown, Tenn.
M Americus, Ga. (s)
mden, Conn,
Chattanooga, Tenn,
Wilmington, Del.
Detroit, Mich,
te College, Pa,
Dover, N.J.
icago, |1,
anta, Ga.
City, Pa.
Kingstree, S.C.
Oickson, Tenn,
Marshfield, Wis,
Panama City, Fla,
Statesville, N.C.
Marquette, Mich,
Lynchburg, Va.
Durham, N.C.
Prestonsburg, Ky.
Chattancogd, Tenn.
Cieveland, Ohio
Athens, Ga,
vidence, R.1.
Sturgeon Bay, Wls,
Dover, Del.
Hartford, Conn.
Greenville, Ohio
catur, Ala.
rwalk, Conn,
M Dillon, S.C.
New Orleans, La.
etroit, Mich.(s)
etroit, Mich.
ranville, Ohio
M Gainesville, Ga.(s)
ittsburgh, Pa.
M Aberdeen, Wash,
M Green Bay, Wis,
hiladelphia, Pa.
M Champaign, (1.
Lawrenceburg, Tenn,
Lexington, Tenn.
Philadelphia, Pa.
Savannah, Ga.
Eau Claire, Wis,
Plattsburgh, N.Y.
Evanston, 111,
ago, Jil.
Harrisburg, 181,
Buffalo, N.Y.
mond, ind.
mira, N.Y.
Grove City, Pa.
Miami, Fla.
pringfield, Ohlo
M Rocky Mount, N.C.
M Highland Park, tli,
M Boston, Mass.
M Pittsburgh, Pa,
M Warrenton, Va,
M Easton, Pa,
aukegan, 1il.
hicage, Ill.
M Concord, N,C.
M Elmira, N. Y,
Charleston, 111,
ca, N.Y,
Monroe, Wis,
Tupelo, Miss,
n Ellyn, 111
i
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Freeport, 111,

M Easley, S. C

arrisonburg, Va,

mpa, Fla,

M Milwaukee, Wis.

psilanti, Mich,

Ebensburg, Pa,

Elmira, N. Y

Poughkeepsie, N.Y.

Elyria, Ohio
Martinsburg, W.Va,

Igin, (I,

oldsboro, N.C.

-FM Cleveland, Ohlo

1-FM Waesterly, R.1

WERM Wapakoneta, Ohio

WERS Boston, Mass.

WERT-FM Van Wert, Ohio
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C.L. Location

L

N Wheaton, Ill.

C Evansvills, ind

D-FM New York, N.Y,

-FM Laurinburg, N.C.

M Cocoa, Fla.

M Dallas, Tex,

M Alliance, Ohio

ashington, D.C.

White Plains, N.Y.
Augusta, Maine

rt Atkinson, Wis.
Greenville, S.C.

, Mich,

Altoona, Pa.
indianapolis, Ind,

Winston-Salem, N.C.

Franklin, ind,

Mlamisburg, Ohio

Amherst, Mass.

FM Manchester, Ga,

FM Baltimore, Md.
Muskegon, Mich,

FM Red Bank, N.J.

FM Wisconsin Rapids, Wis.
Rio Pledras. P.R,(s)
Sumter, S.C,

-FM Philadelphia, Pa,
-FM Findlay, Ohio(s)
Bloomington, ind.

-FM Fairfield, 11l.

KO Kokomo, Ind.
LA-FM Tampa, Fla,

LM Ft. Lauderdale, Fla.
LN-FM Philadelphia, Pa.
LO Farmville, Va.

-FM Frankiin, Tenn,
-FM Monticello, Ky,
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Atlantic Cily, N.J.
Louisville, Ky.
Louisville, Ky.
San Juan, P.R

F

F

F

F

F

F

FL

FL

FLY Troy, N.Y,

FMA Rocky Mount, N.C.
FMB Springfield, i11.
FMD-FM Frederick, Md.
FME Newark, N.J.

FMF Chicago, i1,

FMG Gallatin, Tenn,
FMH-FM Cullman, Ala.
FMi Montgomery, Ala,
FMK Mt. Horeb, Wis,
FML Washington, ind.
FMM-FM Baltimore, Md.
FMS indianapolis, Ind.
FMT Chicago, 11l.(s)
FMU East Orange, N.J,
FMW.FM Madisonville, Ky.
FMX Statesville, N.C.
FMZ Allentown, Pa.
FNC-FM Fayetteville, N.C.
FNS-FM Buriington, N.C.
FNY Racine, wis,
FOB-FM Fostoria, Ohio
FOL Hamilton, Qhio(s)
FOS South Norfolk, Va,
FOY-FM St. Augustine, Fla,
FP

FP

FP

FQ

2RO

M Frostburg, Md,
Fresno, Cal.

M Freeport, 111,
Fremont, Ohio
Franklin, N. C,
Caribou, Maine
Tallahassee, Fla,

Ft. Lauderdale, Fla.
Maysville, Ky.

Ft. Walton Beach,
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Fulton, Ky.
Grand Rapids, Mich.
York, N.Y.
Fredericksburg, Va,
Alma, Mich.
Lancaster, Pa.
Portland, Me,
Cleveland, Ohlo
Athens, Ga.(s)
shington, D.C.
Columbus, Ga.
Cambridge, Mass. (s)
Scranton, Pa,
FM Miami, Fla,
FM Red Lion, Pa. (s)
Goshen, Ind.
FM Indianapolis, Ind.
-FM Quincy, 1IL.(s)
-FM Gettysburg, Pa.
Beaver Falls, Pa,
Schenectady, N.Y. (8)
Glasgow, Ky.
Taylorville, 111,
FM Newport News, Va.
Brookfield, Conn. (s)
-FM Kingston, N.Y,
G-FM Brunswick, Ga.
WGIR-FM Manchester, N. H.
WGKA-FM Atlanta, Ga.
WGLB-FM Port Washington, Wis.
WGLC-FM Mendota, Il.
WGLM Richmond, Ind.
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C.L. Location

LS-FM Glasshoro, N. J.
LT Normal, 11}
R-FM Tyrone, Pa.
S-FM Washington, D.C.
Z Flint, Mich.(s)
NB St. Petersburg, Fla.
NC-FM Gastonia, N.C.
NU-FM Madison, (1.
0S Miami Beach, Fla.
OV.FM Valdosta, Ga.
WGPA-FM Bethlehem, Pa,
(from Ga.)
GPC-FM Albany, Ga. (s)
PM Detroit, Mich,
R Detroit, Mich. (s)
S Greensboro, N.C.
FM Buffalo, N.Y.
Greencastle, ind.
Greenville, 111,
FM Greenville, Pa,
FM Babylon, N.Y.
Genesco, N.Y.
F
C

EEEEEEELEE
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G
G
G
G
G
G
G
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M Washington, D.C.
FM Takoma Park, Md.
incinnati, Ohio
Gary, Ind.
-FM Asheboro, N.C.
nterfochen, Mich,
Madison, Wis.

tnme

£<C=-
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M . (s)

M Greenfleld, Mass,

M Louisville, Ky.

M Philadelphia, Pa. (s)
M Haverhill, Mass.
M
M

T
mmT

Selma, Ala.
Canton, Ohio
M Rock Island,
Newark, N.J.
FM Xenia, Ohio
artford City, 'I‘ns

M Ithaca, N.Y,

M Boston, Mass,

M Allegheny, N.Y.

M Portsmouth, N.H.

M Syracuse, N.Y.

M Benton Harbor, Mich,

lessmoor, 11).

mingham, Mich,

ochester, N.Y.

thesda, Md.(s)

Bellwood, Pa.

Highland, Wis.
Havertown, Pa,

FM Montgomery, Ala.

Medford, Mass,
Providence, R.l.
Dayton, Ohio

Mt. Dora, Fla.

Zanesville,

M Cleveland, Ohio

FM_ Hendersonville, N.C.
Chilton, Wis,

M Hickory, N. C. (s)

olmen, Wis,

M Niagara Falls, N. Y.

South Boston, Va.
Hempstead, N.Y.
Bloomsburg, Pa,

Port Huron, Mich,
Huntington, Ind.
Anniston, Ala,

rinette, Wis.

th Bend, Ind.
Northampton, Mass,
Henderson, N.C.

Minnville, Tenn.

Des Moines, lowa
Jackson, Ala.
milton, Ohio
Lancaster, Ohio
New York, N.Y,

Orlando, Fla.(s)

M Hopkinsville, Ky,

ampton, Va.
Harrisburg, Pa.

M High Peint, N.C.

anover, N.J,

M Winchester, Va.
ighland Park, Mich,

igh Point, N.C,

M Cambridge, Mass,

any, N.Y.

ausau, Wis,

inghamton, N,Y.

ighland Twp., Wis.

pena, Mich,
Wilmington, N.C.
Winchester, Mass,
Hattiesburg, Miss,
Holland, Mich,
Eatontown, N.J,
Cookeville, Tenn,

rrs, Conn,

Colfax, Wis.

-FM Carlisle, Pa,

-FM Springfield, Mass.

WIAC-FM San Juan, P. R, (s)

WIAL Eau Claire, Wis.

WIAM-FM Williamston, N.C.
WIAN Indianapolis. 1nd,
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C.L. Location
A-.FM Madison, Wis,

«FM [ndianapolis, Ind.
FM Jenkintown, Pa.
FM Philadelphia, Pa.
FM Jackson, Mich,
FM Topeka, Kan,
Ithaca, N.Y,
Indianapolis, Ind.
Philadelphia, Pa. (s)
Franklin, Ind.

-FM Evansville, Ind.
M St. Louis, Mo,

M Cambridge, O.
M Urbana, I,

M Frankfort, Ind.
M Lansing, Mich.
M Lima, Ohio

M Charlottesville,
N.Y.
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Miami, Fla.
San Juan, P.R.
Ft. Pierce, Fla.
Hickory, N. C.
Humboldt, Tenn,
isahela, P.R.
chester, N.Y,
M Indianapolis, Ind.(s)
M Madison, Wis.(s)
M Milwaukee, 8.
M Charlotte, N.C.
rre Haute, Ind.
Glen Burnie, Md.
San Juan, P.R.
Baltimore, Md.
Washington, N, C.
Jasper, Ind,
ristiansted, V.l
Cristiansted,

IV =ZzZzZZ=
O»ONRM>

(s)

PP
P+ 533
Tevey

Tnmngpm7

==

FE s S S F S EELETEETLELLLES
DDBG DD
Ne=
-t
==

oy
T
==2=

omm
2

]
ONZ T
-

w==
~<c
S
sz
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Knoxvitle, Tenn,
Jacksonville, Fla.
Dixon, il.
Johnstown, N.Y,
Streator, 111,
Johnstown, Pa,
Pittshurgh, Pa,
Jacksonville, Fla,

ny, Ga,
Bloomington, tIl.
innati, Ohio
Detroit, Mich.
Holland, Mich,
Baton Rouge, La,
mington, Del.
Seymour, Ind,
Johnson City, Tenn,
Jackson, Miss,
Grand Rpds., Mich.(s)
Gallipolis, Ohio
Hagerstown, Md.
Erie, Pa.
ughton. Mich,
M Johnson City, Tenn,
M Tullahoma, Tenn.(s)
M Lansing, Mich,
herry Valley, N.Y,
hany, Ga,
M Chicago, U1,
M Asbury Park, N.J,
irmingham, Ala,
M Rice Lake, Wis.
ethesda, Md.(s)
lainfield, Ind.
etoskey, Mich.
M Florence, S.C.
M Jacksonville, N. C.
thens, Ala.
Florence, Ala,
M Jotiet. 11,
M Burlington, Vi,
M Washington, Pa,
Detroit, Mich.
aston, Pa,
-FM Jamestown, Ky,
I Peoria, 111,
M Martinsburg, Pa.
WITN-FM Jamestown, N.Y,
WIVA-FM South Bend, Ind.
WIW-FM Cleveland, Ohio
WJZZ Bridgeport, Conn,
WIKAI.FM MaComb, 11,
WKAK Kankakee, !l
WKAQ-FM San Juan, P.R,
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Beach, Fla,
WIKAY-FM Glasgow, Ky,
WKAZ-FM Charleston, W.Va,
N. Wilkesboro, N.C,
M San Antonio, Tex.
M Mitan, Tenn,
M Covington, Tenn.
M Youngstown, Ohle
M Manchester, N.H.
M Richmond, Ind.
erlin, N.H,
M New York, N.Y.
Knoxville, Tenn.
N-FM Camden, N,J,
WKEE-FM Huntington, W.Va,
WKEI-FM Kewanee, [Il.
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C.L. Location

T-FM Kettering, Ohio(s)
U-FM Griffin, Ga,

Y-FM Covington, Va,

M Chicago, §1).(s)

R-FM Battle Creek, Mich.

M Jackson, Mich,
Hazard, Ky.
Poughkeepsie, N.Y.
Orlando, Fla,
Raleigh, N.C.

Key West, Fla,
Mayaguez, P, R.

sburgh, Pa.(s)

Ft. Wayne, Ind.
Aurora, [,
Erlanger, Ky.

St. Albans, W.Va,

- Clanton, Ala,

ietta, Ga,

Grand Rapids, Mich.
M Dearborn, Mich,
komo, End.
arleston, W.Va.(s)
Raleigh, N.C.

Keene, N.H.

Kent, O
Hyannis, Mass,
kinsville, Ky.
Sunbury, Pa,
Binghamton, N.Y,
Framingham, Mass.
Kosciusko, Miss.
Kingsport, Tenn, (s,
Cincinnati, Ohio (s
Mobile, Ala,
Cortland, N.Y,
Jamestown, N. Y,

M Kent, Ohio
¢Kenzie, Tenn.

Struthers, 0.

N. Charleston, S.C.

FM Mayfield, Ky.(s)
-FM Kenton, 0.

-FM Jacksonville, Fla.(s)
Manitowoe, Wis,

Wabash, ind.

K-FM Wheeling, W.Va.

§ Smyrna, Ga.

X-FM Paducah, Ky.

-FM Nashville, Tenn,

M Danbury, Conn.

artford, Conn,

M LaGrange, Ga.
Lancaster, Pa.
Lexington, Ky,
Conway, S.C.

Grand Rapids, Mich.
Muscle Shoals, Ala,
Carrollton, Ga.
Laurens-Clinton, S.C.

Mattoon, §ll.
Bowling Green, Ky,

DeKalb, 1.

Lebanon, Pa.
Lancaster, S.C.

k _Park, Mich.(s)
Traverse City, Mich,
Jacksonville, {11,
Sandusky, Ohio

ian, Mich,

Ponce, P, R,

Toccoa, Ga,
Lexington, Ky.
pleton, Wis.

Logan, O,

New York, N.Y.
roit, Mich.

Kenosha, Wis,
icksville, N.Y.(s)

M Livingston, Tenn.

eattyville, Ky,

Gadsden, Ala,

FM Norwatk, Ohio
FM Lowell, Mass,
Okeechobee, Fla,
F
F
L.
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M Peekskill, N.Y.
M Laconia, N.H.
ondon, Ohio

M Lansing, IIf,

M Braddock, Pa.(s)
M Portland, Maine
M Munfordvitle, Ky.
M Leaksville, N.C.
M La Porte, Ind.

M Minneapolls, Minn.
Chattanooga, Tenn.
Winter Park, Fla,
-FM Asheville, N.C.
Cranston, R.l.

-FM Aiken, S.C,
0-FM La Salle, IIl,

PR Mobile, Ala, (s)

RS Louisville, Ky.

LRJ Roancke, Va,

WLRW Champaign, (I,
WLS-FM_ Chicago, NI,
WLSM-FM Louisville, Miss,
WLTA-FM Atlanta, Ga.(s}
WLUV-FM Loves Park, 11l.(s)
WLVL Louisville, Ky.
WLVP Franklin, N. J.
WLWM Nashville, Tenn,
WLYC-FM Williamsport, Pa.
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WHITE'S

RADIO
EOG

Location

Lynn, Mass.
Panama City, Fla,
State Collcge, Pa.
Washington,

<0
g™ e

>p>
O'_
22z

ocZT oNGD"

Chicago, Hl.(s)
Springfieid, Mass,
Macon, Ga.
Peoria, 11,
Chicago, 111,
Petoskey, Mich,
Auburn, N.Y,
Memphis, Tenn.
Michigan City, Ind.
art, Fla. (s)
ew Concord, Ohio
M Fajardo, £. R.
reensboro, N.C.(s)
M Orono, Maine
M Tallahassee, Fla.
elina, Chio
M Marion, Va,
FM Monroeville, Ala.
FM Daytona Beach, Fla,
Madison, Wis,
Ft. Lauderdale, Fla,
FM High Point, N.C.
Atlantic City, N.J.
-FM Meadville, Pa,
South Hadley, Mass,
Toledo, Chio
Morrison, 1},
-FM Milwaukee, Wis,
ack Mountain,N.C.
. Bristol, N.Y.
M Mt. Vernon, ill.
t, Lauderdale, Fla.
Oshkosh, Wis,
FM Morehead, Ky.
FM Sylaeauga, Ala,
Milwaukee, Wis.
-FM Melbourne, Fla,
estport, Conn.
iladeiphia, Pa,
Gretna, Va.
North Adams, Mass,
Columbus, Ohio
Marietta, 0.
Ocala, Fla.
Morehead, Ky.
Berlin, N.H,
Hancock, Mich,
Memphis, Tenn.
Lewistown, Pa,
Marion, Ind,
Marion, Ohio
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Elizabethtown, Pa,
Morganfield, Ky.
rrisburg, Pa.
Manchester, Tenn.
Cedar Rapids, lowa (s)
ark Ridge, 111
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N-FM Morristown, Tex.(s)
-FM Murfreesboro, Tenn,
w-FM

. Washingten, N.H,

e D b b L B B L2212

~

B

H

K Kalamazoo, Mich,

L Huntington, W.Va,

N Muacie, Ind,

U-FM Greenville, S.C.(s)
2 Detroit, Mich,

FM Martinsville, Va.(s)
B-FM Miliville, N.J.
G-FM Milledgeville, Ga.
0-FM Mount Vernon, Ohio
M Sidney, Ohio
M Myrtie Beach, Fla.
M Ft. Myers, Fla,

M Norman, Okla.
FM Neenah-Menasha,
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F
F
F
F
F
F
F
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AS New Albany, Ind.
WNAT-FM Natchez, Miss,
WNAU-FM New Albany, Miss,
WNAV-FM Annapolis, Md
WNBC-FM New York, N.Y.
WNBD-FM Daytona Beach, Fla.
WNBF-FM Binghamton, N.Y.
WNBH-FM New Bedford, Mass.
WNBX Andalusia, Ala.

WNCN New York, N.Y,
WNCO-FM Ashland, Ghio
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L. Location
-FM Greenville, N.C.
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rawfordsville, ind.
Bay City, Mich.(s)
M Central City, Ky.
M New York, N.Y,
M Macon, Ga.
aples, Fia.
ashville, Tenn.
M Mayfield, Ky.
New Haven, Conn,
icago, Ii),
Kalb, 1ll,
Arecibo, P. R.
M Newton, N.J,
M New Orieans, La,
eveland, Ohio (s)
Paul, Minn,
High Point, N.C.
Norfolk, Va,
High Point, N.C.
York, Pa,
cleville, Qhio
Grundy, Va.
Laurel, Miss.
innetka, 11§,
ckettstown, N.J,
emphis, Tenn,
M New Ulm, Minn,
Evanston, I,
-FM Chicago. Il (s)
C-FM Arlington Hts,, I3,
M Portsmouth, 0,
New York, N.Y.
ew York, N.Y,
M Rochester, N.Y,
oyal Oak, Mich,
P-FM Owosso, Mich.
Y-FM Oak Hill, w.va,
N Westerville, Ohio
T Rhinelander, Wis,
Davenport, lowa
M W, Yarmouth, Mass,
M North Vernon, Ind.
M Carbondale, Pa,
reeneville, Tenn,
M Shelby, N.C.
Ames, lowa
e Ruyter, N.Y,
M Greensburg, Pa,
M Alton, 1L,
Washington, D.C.
an Juan, P.R.
ttawa, 11,
MC Royal Oak, Mich.(s)
1-FM Owensboro, Ky.
M Bellaire, Ohio
M Dayton, 0.
M Syracuse, N. Y, (s)
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ran pids, Mich,
Dothan, Ala. (s)
k Park, tll.

Bristol, Tenn,
New York, N.Y.
M Mayaguez, P.R.

M Savannah, Tenn,
orozal, P.R.
M Madison, Ind.
M Fuiton, N.Y.
swego, N. Y,

M Oshkosh, Wis.
Columbus, CGhio
Nashua, N.H.
Athens, Ohio
Omaha, Nebr.
ord, Ohio
Mayagquez, P. R,
over, Mass,

Ponce, P. R,
Patchogue, N.Y.(s)
Paducah, Ky.
Paterson, N. 1. (s)
M Portsmouth, Ohio(s)
WPBA-.FM Palm Beach, Fla.
WPBC-FM Richfield, Minn, (s)
WPBF W. Palm Beach, Fla,
WPBS Philadelphia, Pa.
WPBS Philadelphia, Pa. (s)
WPEL-FM Montrose, Pa,
N-FM Philadelphia, Pa,
-FM Pensacola, Fla.(s)
-FM Middletown, Ohio (s)
Los Angeles, Cal,

Terre Haute, Ind.
«FM Perry, Ga.
Bradbury Hts., Md.
-FM Burgaw, N.C.
Pittsburgh, Pa.
Urbana, 111

Norfolk, Va,

Warren, Mich,
FM Sharon, Pa,
FM St, Petersburg, Fla,
-FM Pittsburgh, Pa,

-FM New York, N. Y.
-FM Providence, R.1.
WPJC-FM Scottshoro, Ala,
WPKE-FM Pikeville, Ky.
WPKM Tampa, Fla,

WPLB Greenville, Mlch,
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WPLM-FM Plymouth, Mass,

C.L. Location

WPLN Nashville, Tenn,
WPLO-FM Atlanta, Ga.
WPMP.FM Pascagoula, Miss.
WPOR-FM Portland, Me.
WPPA-FM Pottsville, Pa.
RB Princeton, N.J.

K Winter Park, Fla.
San Juan, P.R,

'l__:M Providence, R.1.

R
R
R
R M Paris, 11,

-FM Manassas, Va.

Evansville, Ind.

-FM Raleigh, N.C.
Fort Wayne, (nd. (s)

-FM Cookeville, Tenn.

-FM Piqua, Ohio
Philadeiphia, Pa,
Philadelphia, Pa.(s)

-FM Midland, Mich.(s)

Milwaukee, Wis.

-FM Jacksonville, Fla.

Babylon, N.Y.(s)

Greenshoro, N.C.

Hamilton, Ohio

V Vicksburg, Miss,

B-F M Pittsfield, Mass,

S-FM Detroit, Mich.

orest, Miss,

M Atlanta, Ga.

M New York, N.Y.

M Baton Rouge, La,

M Radford, Va,

Anna, I,

M Williiamsport, Pa,

M Raleigh, N.C.

M Princeton, ind.

M Columbus, Ga.

timore, Md,

Washington, D.C.
Richland Center, Wis.
Philadelphia, Pa.
Memphis, Tenn,

oungstown,Ohio

oodstock, {ll.

M Ashtabula, Ohio

M Worthington.

us, Ohio

ichmond, Va,
inchester, Va,

ew York, N.Y,

M Alexander City, Ala.

M Reading, Pa,

M Rome, Ga.

ark Forest, il

M Wausau, Wis,

M Rossville, Ga,

FM Milwaukes, Wis.
Kingston, R. I.
Mackinaw City, Mich,

-FM Racine, Wis,
Lewiston, Maine

FM Kannapolis, N.C.
FM Boston, Mass,

FM Cocoa Beach, Fla.(s)
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Long Branch, N.J.(s)
Palmyre, Pa,

FM Lanett, Ala,
Tounton, Mass.

FM Morris, 111,

FM Elgin, Il
Atlantic City, N.J.
Richmond, Va,
unt Kisco, N.Y.
Gulfport, Miss,
Rochester, N.Y.
Rockford, i11.
Rome, Ga.
Albany, N.Y.
Carmi, Iil,
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Poplarville, Miss,
M _Ripon, Wis.
Dailas, Tex. (s)
Franklin Lakes, N.J.
Warren, Pa.
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M Bayamon, P.R
Skokie, 1iI,
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s.
-FM Warsaw, Ind.
-FM Hartford, Conn.
Philadelphia, Pa,
M Gainesviile, Fla.
M Utica, N.Y.

M Rochester, N.Y.
M

u

[<]

Russellville, Ky.

M Richmond, Va,

M Madison, Wis.
orfolk, Va.
Georgetown, Ky,

New York, N.Y.
Port Clinton, Ohio(s)

WSAB Mt. Carmel, Il
WSAC-FM Ft. Knox, Ky.
WSAE Spring Arbor, Mich,
WSAL-FM Logansport, Ind.
WSAM-FM Saginaw, Mich,
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C.L. Location

WSAU-FM Wausau, Wis.
WSB-FM Atlanta, Ga.(s)
WSBA-FM York, Pa,
WSBC-FM Chicago, 1l.(s)
WSBF-FM Clemson, 8.C.
WSBT-FM South Bend, Ind.
WSCB Springfleld, Mass,
WSCI.-FM Platteville, Wis.
WSCT-FM _ Berkeiey Springs, .V,
WSDM Chicago, 11,

WSERB Sebring, Fla,

WSEIL Olney, ill,

EL-FM Pontotoe, Miss,

M Kalamazoo, Mich.

M Sieverville, Tenn. (s)

M Somerset, Ky.
irmingham, Ala.(s)

lorai Park, N.Y.

airneld, Conn,

M Baltimore, Md.

M Salem.ind,

M Paintsville, Ky.

arbondale, 1il.

Pekin, 1II.

M Nashvills, Tenn.(s)

aliandale, Fla,

M Winston-Salem, N.C.

Wabash, Ind,

M Jackson, Miss,

Delaware, Ohio

-FM Roanoke, Va,
Canton, N.Y,

FM Collegedale, Tenn,

FM Waldorf, Md.

Litchfield, 111,

Ind.
Sparta, Tenn,

Bridgeton, N.J,

Charlotte, N.C.
Salem, Ohio

Henderson, Ky,

Orange, N.J.
Decatur, 11,
Spartanburg, S.C.(s)
Sarasota, Fla,
Toledo, Ohio

ingville, N.Y.

FM Stevens Point, Wis,
M Durham, N. C.
orchester, Mass,

W-FM Hillsboro, Ohlo
Superior, Wis,

FM Petersburg, Va.

FM Stamford, Conn,
8t. Mathews, Ky.

Qwensboro, Ky. (!3
M Salisbury, N.C.

M Sturgis, Mich.

, Fla,
M Steubenville, Ohio
latteville, Wis,
Whitewater, Wis.
M Harrisonburg, Va,
amaqua, Pa.
M Shelbyville, Ind.
M Crewe, Va,
Greenwood, Miss,
East Lansing, Mich.(s)
SWN-FM Belle Glade, Fla.
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WTAE-FM Pittsburgh, Pa.
WTAP.FM Parkersburg, W. Va.
WTAR Norfolk, Va.(s)

WTAS Crete, 1li.

WTAW-FM College Station, Tex.
WTAX-FM Springfield, iI. (s)
WTAY-FM Robinson, 11,
WTBC-FM Tuscaloosa, Ala,
WT80-FM Cumberland, Md.
WTBS Cambridge, Mass.

w Piymouth, ind,
Shawano, Wis,
Traverse City, Mich,
Campelisville, Ky,

M Whitesburg, Ky.

t. Petersburg, Fla.(s)
oledo, Ohio

ake Success, N.Y.(s)
ammond, La.

ima, 0.

-FM Terre Haute, Ind.
Miami, Fla.

FM Hartford, Conn.(s)
Charleston, W. Va.

FM Jackson, Tenn.
Charlottesville, Va.

FM Maitland, Fla.

FM Charleston, S.C.

FM Tomah, Wis,
MI-FM Mllwaukee, Wls, (s)
NC-FM Thomasville, N.C.
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WTOP-FM Washington. D.C.
WTO0S Wauwatosa, Wis.
WTOT-FM Marianna, Fla.
WTPA-FM Harrisburg, Pa.
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C.L Location C.L. Location C.L Location C.L Location
WTRC-FM Elkhart, Ind, WVCA-FM Gloucester, Mass, WWCF Greenfield, Wis, WXHR-FM Boston, Mass,
WTRE-FM Greensburg, Ind. WVCG-FM Cora! Gables, Fla. {(s) | WWCO-FM Waterbury, Conn, WXKL Winter Haven, Fla.
WTRF-FM Wheeling, W.Va, WVEC-FM Hampton, Va. WWDC-FM Washington, D.C. WXLI-FM Dublin, Ga.
WTRW-FM Two Rivers, Wis, WVEM Springfield, (11, WWDL.FM Scranton, Pa. (s) WXPN Philadelphia, Pa.
WTSB-FM Lumberton, N.C. WVFM Lakeland, Fla, WWDL Scranton, Pa. (s) WXQR-FM Jacksonville, N, C.
WTES.FM Buffalo, N.Y. WVFV Dundee, i1, WWGP-FM Sanford, N.C WXRA Woodbridge, Va.
WTSR Trenton, N.J. WVGR-FM Grand Rapids, Mich. | WWHC Hartford City, Ind WXRF-FM Guayama, P. R
WTS8V-FM Claremont, N.H. WVHC Hempstead, N.Y. WWHG-FM Hornell, N,Y. WXRI Norfolk, Va.
WTTC-FM Towanda, Pa. WVH! Evansville, (nd. WWH! Muncie, ind WXTA Greencastle, Ind
WTITF-FM Tiffin, Ohio WVIC-FM E. Lansing, Mich. WWHO Jackson, Miss WXTC Annapolis, Md,
WTTM-FM Trenfon, N.J, WVIP-FM Mount Kisco, N.Y, WWIL-FM Ft. Laudardale Fla, WXTO-FM Grand Rapids, Mich.
WTTN-FM Watertown, Wi WVIS Terre Haute, Ind, WWI-FM Detroit, Mich, WXUR-FM Media, Pa,
WTTR-FM Westminster, WVIS-FM Owenshoro, Ky. WWIC-FM Superior, Wis, WXYW Suffolk, Va,
WTTV.FM Bloomington, Ind. WVKC-FM Galesburg, Iii. WWKS Macomb, i8I, WXYZ.FM Detrolt, Mich,
WTVN-FM Columbus, Ohio WVKO-FM Columbus, Ohio WWLA La Crosse, Wis. WYAK Sarasota, Fla.(s)
WTVY.FM Dotham, Ala, WVYLK-FM Lexmntnn. Ky.(s) WWMO Reidsville, N.C. WYBC-FM New Haven. Conn,
WUAG Greensboro, N, C. WVLR Sauk City, WWMT New Orleans. La.(s) WYBG-FM New Haven, Conn,
WUCB-.FM Chicago, 1. WVMC-FM Mt. Carmel . WWOD-FM Lynchbur? Va. WYCS Yorktown, Va,

WUFM Utica, N.Y.(s) WVYMI.FM Biloxi, Miss WWOG Boca Raton, Fla, WYDD New Kensington, Pa,
WUHY.FM Philadelphia, Pa. WVYNA.FM Tuscumbia, Ala. WWOL-FM Buffalo, N.Y, WYCA Hammond, !nd.
WULX-FM Richmond, ind. WVNJ-FM Newark, N.J. WWOM-FM New Orlaans La. WYCE Warwicek, R.I.
WUNC Chape! Hill, N.C. WVNO-FM Mansfield, Ohio(s) WWON.FM Woonsocket, R.L. WYCR York-Hanover, Pa,
WUNH Durham, N.H. WVOR Rochester, N.Y. WWOS Palm Beach, Fla. WYCS Yorktown, Va,
WUQA Tuscaloosa, Ala. WVOS-FM Liberty, N.Y. WWPB Miami, Fla. (s) WYFE Lansing, Mich,
WUOM Ann Arbor, Mich, WVYOT-FM Wilson, N.C. WWAQS Orlando, Fla, WYF1 Norfolk, Va.(s)
WUOT Knoxville, Tenn. WVOX-FM New Rochells, N.Y. WWQT Gainsville, Ga. WYFM cpm,-nm,_ N.C.
WUPY Lynn, Mass,(s) WVO0Z-FM Carolina, P, R. WWST-FM Wooster, Ohis WYFY.FM Columbia, Tenn,
WUSC-FM Columbia, 8.C. WVYPO-FM Stroudsburg, Pa. WWSW-FM Pittsburgh, Pa. WYNR.FM Brunswick, Ga.
WUSF Tampa, Fla. WVQM Huntington, W.Va. WWTV.FM Cadillac, Mich. WYON Grand Rapids, Mich,
WUSO Springfield, O, WVSC-FM Somerset, Pa, WWVA-FM Wheeling, W.va. WYSH-FM Clinton, Tenn,
WUST-FM Bethesda, Md. WVSH Huntington, ind. WWWS Greenville, N.C. WYSL-FM Buffalo, N.Y.
WUSV Scranton, Pa. WVST st. Petersburu, Fla, WWYN-FM Erie, Pa. (s) WYSO Yellow Springs, Ohio
WUWM Milwaukee, Wis, WVTS Terre Haute, Ind.(s) . WXAC Reading, Pa, WYZZ Wilkes-Barre, Pa,
WVAF-FM Charfeston, WVUD-FM Kettering, Ohio WXAX Elkhart, Ind. WZAK Cleveland, 0,

W.va. WVYUR-FM Valparaiso, Ind, WXBM.FM Milton, Fla, WZEP-FM DaFuniak.
WVAM-FM Altoona, Pa, WVVYV Blacksburg, Va. WXBR Cocoa Beach. Fla. Springs, Fla,
WVBC Bethany, W.Va. WVWB-FM Bridgeton, N.C, WXEL Louisvitle, Ky, WZFM Charlestown, W.Va.
WVBR-FM Ithaca, N.Y, WVYWO-FM Cheyenne, Wyo. WXEN-FM Cleveland, Ohio WZIP.-FM Cincinnati, Ohio
WVBU-FM Lewisbury, Pa, WWBD-FM Bamberg, S.C. WXFM Elmwood Park, [II, WZMF Menomonee Falls, Wis,

Canadian AM Stations By Call Letters

C.L. Location kHz |C.L. Location kHz |C.L. Location kHz | C.L. Location kHz
CBA Sackville, N.B. 1070 | CFOS Owen Sound, Ont, 560 |CHUB Nanaimo, B.C. 1570 | CKBB Barrie, Ont, 950
CBAF Moncton, N.B. 1300 |CFOX Pointe Claire, Que. 1470 [CHUC Cobourg, Ont, 1450 | CKBC Bathurst, N,B. 1360
CBD Saint John, N.B, 1110 |CFPA Port Arthur, Ont, 1230 | CHUM Toronto, Ont. 1050 { CKBI Prince Albert, Sask. 900
CBDR Schefferville, P.Q. 1230 | CFPL London, Ont, 980 (CHWK Chilliwack, B.C. 1270 [ CKBL Matane, Que, 1250
CBE Windsor, Ont. £550 | CFPR Prince Rupert, B.C, 860 | CHWO Oakville, Ont. 1250 | CKBM Montmagny. Que. 1490
CBF Montréal, Que. 690 | CFQC Saskatoon, Sask, 600 ([ CHYM Kitchener, Ont. 1490 | CKBS St. Hyacinthe, Que. 1240
CBG Gander, Nfld. 1450 | CFRA Ottawa, Ont, 580 | CJAD Montreal, Que. 800 | CKBW Bridgewater, N.8. 1000
CBH Halifax, N.S, 860 | CFRB Toronto, Ont. 1010 | CJAF Cabano, Que. #1240 | CKCB Collingwood, Ont. with
CBI Sydney, N.§. 1140 | CFRC Kingston, Ont, 1490 | CJAT Trail, B.C. 610 another Studio at Barrie,
CBJ Chicoutimi, Que, 1580 | CFRG Gravelbourg, Sask. 710( CJAY Port Alberni, B.C. 1240 Ont, 1400
CBK Regina, Sask. 540 | CFRN Edmonton, Alta. 1260 CJBC Toronto, Ont. 860 | CKCH Hull, Que. 970
CBL Toronto, Ont. 740 | CFRS Simcoe, Ont, 1560 | CJBM Causapscal, Que., with CKCK Regina, Sask, 620
CBM Montreal, Que. 940 | CFRY Portagela Prairie, Man. 920 Studio at Rimouski, Que, 1450 CKCL Truro, N.S, 600
CBN St. John’s, Nfid. 640 | CFSL Weyburn, Sask, 1840| cJBQ Belleville, Ont. 800 | CKCM Grand Falls, Nfld. with
CBO Ottawa, Ont, 910 | CFSX Stenhenville. Nfid. 910 | CJBR Rimouski, Qus. 900 another studio at St. John’s,
CBOF Ottawa, Ont. 1250 | CFTJ Galt, Ont, 1110| CJCA Edmonton, Alta, 930 Nfld. 620
CBR Calgary, Alta, 1010 [CFTK Terrnca. B. C. 590 | CJCB Sydney, N.S, 1270 [ CKCN Sept-1les, Que, 560
CBT Grand Falls, Nfld, 540 CFUN Vancouver, B.C, 1410| CJCH Halifax, N.S, 920 | CKCQ Quesnel, B.C. 570
CBU Vancouver, B.C. 690 | CFVR Abbotsford, B.C. 1240 | CJCJ Woodstock, N.B, 920 | CKCR Revelstoke, B.C. Studio
CBV Québee, Que, 980 | CFWB Campbell River, B.C. 1490 | CJCN Grand Falls, Nfid. 680 at Station CKXR, Salmon
CBR Calgary, Alta, 1010 | CFWH Whitehorse, Y.T, 570  CJCS Stratford, Ont, 1240 Arm, B.C. 1340
CBW Winnipeg, Man, 990 | CFYK Yellowknife, N.W.T. 1340 | CJDC Dawson Creek, B.C. 1350 | CKCV Québec, Que. 1280
CBX Edmonton, Alta, 740 | CHAB Moose Jaw, Sask. 800 | CJDV Drumheller, Alta, 910 | CKCW Moncton, N.B. 1220
CBY Corner Brook, Nfid, 990 | CHAD Amos, Que, 1340 | CJEM Edmundston, N.B, 570 | CKCY Sault Ste. Marie, Ont, 920
CBZ Fredericton, N.B. 970 | CHAK Inuvik, N.W.T, 860 | CJET Smiths Falls, Ont, 630 [ CKDA Victoria, B.C. 1220
CFAB Windsor, N.S, 1450 | CHAT Medicine Hat, Alta. 1270 | CJFP Rividre-du-Loup, Que, 1400 CKDH Amherst, N.S. 900
CFAC Calgary, Alta, 960 | CHCM Marystown, Nfid. with CJFX Antigonish, N.S. 580 | CKDM Dauphin, Man. 730
CFAM Altona, Man, 1290 another studio at St. John’s, CJGX Yorkton, Sask, 940 | CKDR Dryden, Ont. Studio at
CFAR Flin Flon, Man. 590 Nfld. i 560 | CJIB Vernon, B.C. 940 Station CJRL, Kenora, Ont, 900
CFAX Vietoria, B.C. 1070 | CHEC Lethbridge, Alta, 1090 | CJIC Sault Ste. Marie, Ont. 1050 CKEC New Glasgow, N.S, 1820
CFBC Saint John, N.B. 930 | CHED Edmonton, Alta. 630 CJIC Langley, B.C. 850 | CKEK Cranbrook, B.C. 570
CFBR Sudbury, Ont, 550 | CHEF Granby, Que. 1450 | CJKL Kirkland Lake, Ont, 560 | CKEN Kentville, N.S, 1350
CFBY Smithers, B.C. 1230 | CHER Sydney, N.S. 950 [ CJLM Joliette, Que, 1350 | CKEY Toronto, Ont, 590
CFCB Corner Brook, Nfid, 570 | CHEX Peterborough, Ont, 980 [ CJLR Quebec, Que, 1060 | CKFH Toronto, Ont, 1430
CFCF Montreal 15, Que, 600 | CHFA Edmonton, Alta, 680 | CJLS Yarmouth, N.S. 1340 CKGB Timmins, Ont, 630
CFCH Callander, Ont, 600 | CHFC Churchlit, Man. 1230 [ CJLX Fort William, Ont. 800 | CKGM Montreal, Que, 980
CFCL Timmins, Ont. 620 | CHF1 Toronto, Ont, 1540 | CJME Regina, Sask. 1300 | CKJL Saint-Jérome, Que, 900
CFCN Calgary, Alta. 1060 | CHGB La Pocatidre, Que. 1310 [ CJMS Montreal, Que. 1280 | CKKW Kitchener, Ont. 1320
CFCO Chatham, Ont. 630 CHIC Brampton, Ont. 790 | CIMT Chicoutimi, Que, 1420 | CKLB Oshawa, Ont. 1350
CFCP Courtenay, B.C. 1440 | CHIQ Hamilton, Ont, 12801 CINB North Battleford, Sask. 1050 | CKLC Kingston, Ont. 1380
CFCW Camrose, Alta, 790 | CHLC Saguenay Co., Que. 580 [ CJNR Blind River, Ont. 730 | CKLD Thetford Mines, Que. 1230
CFCY Charlottetown, P.E.}. 630| CHLN Trois-Rividres, Que. 550 | CJOB Winnipeg, Man. 680 | CKLG Vancouver, B.C. 730
CFDA Viectoriaville, Que, 1380 | CHLO St. Thomas, Ont. 680 | CJOC Lethbridge, Alta. 1220 | CKLM Montreal, Que. 1570
CFDR Dartmouth, N.S. 790 | CHLT Sherbrooke, Que, 630 | CJON St. John's, Nfid, 930 CKLN Nelson, B.C. 1390
CFGB Goose Bay, Nfid. 1340 | CHML Hamilton, Ont. 900 | CJOR Vancouver, B.C. 600 | CKLS La Sarre, Que. 1240
CFGM Richmond Hill, Ont. (310| CHNC New Carlisle, Que. 610 CJOX Grand Bank, Nfid. 710 CKLW Windsor, Ont. 800
CFGP Grande Prairie, Alta. 1050 CHNO Sudbury, Ont, 900 cloY Guelph, Ont. 1460 | CKLY Lindsay, Ont, 910
CFGR Graveibourg, Sask. 1230 | CHNS Halifax, N.S, 960 | CJQM Winnipeg, Man. 1470 | CKML Mont Laurier, Que. 6'0
CFGT Saint-Joseph-d’Alma, CHOK Sarnia, Ont. 1070 | CJRL Kenora, Ont, 1220 | CKMP Midland, Ontario 1230
Que, 1270 | CHOV Pembroke, Ont. 1350 | CJRN Niagara Falls, Ont, 1600 [ CKMR Newcastle, N.B. 790
CFJC Kamloops, B.C, 910 [ CHOW Welland, Ont. 1470 | CJRW Summerside, P.E.1, 1240 | CKNB Campbeliton, N.B, 950
CFJR Brockville, Ont, 1450 | CHQM Vancouver, B.C. 1320 | CJSL Estevan, Sask. 1280 | CKNL Fort St, John, B.C. 560
CF KL Schefferville, Que. 1230 (CHQR Calgary, Alta, 810 | CJSO Sorel, Que, 1320 | CKNW New Westminstar,
CFLD Smithers, B.C. 1400 | CHQT Edmonton, Alta. 1110| CISP Leamington, Ont. 710 B.C. 980
Studio at statinn CFBY CHRC Québet, Que, goo | CISS Cornwall, Ont, #1220 | CKNX Wingham, Ont, 920
CFLM La Tuque, Que, 1240 CHRD Drumll;ondvi.lle Que. 1340 CJVI1 Victoria, B.C. 900 | CKOC Hamilton, Ont. 1150
CFLV Valleyfield, Que. 1370 HRL Rob. 1 M * gro|CGIWA Sault Ste.Marie, Ont. 1240\ CKOK Penticton, B.C. 800
CFMB Montreal, Que, 14101 € oberval, Que, CKAC Montréal, Que, 730 | CKOM Saskatoon, Sask. 1250
CFML Cornwall, Ont. 1110 | CHRS Jacques-Cartier, Que. 1090(CAD Middleton, NS, 1490 [ CKOT Tillsonburg, Ont. 1510
CFMR Fort Simpson, N.W.T. 1490 | CHSJ Saint John, N.B. 1150 CKAP Kapuskasing, Ont. 580 [ CKOV Kelowna, B.C. 630
CFNB Fredericton, N.B. 550 [ CHSM Steinbach, Man. Studio CKAR Huntsville, Ont. 630 | CKOX Woodstock, Ont. 1340
CFNS Saskatoon, Sask. 1170 at Station CFAM, Altona, CKAR-1 Parry Sound, Ontario, CKOY Ottawa, Ont, 1310
CFOB Fort Frances, Ont. 800 Man, 1250 Studio at Station CKAR, CKPC Brantford, Ont. 1380
CFOM Quebec, Que. 1340 | CHYK Prince Rupert, B.C. 560 Huntsville, Ontario 1340 | CKPG Prince George, B,C. 550
CFOR Orillia, Ont. 1570 CHTM Thompson, Man, 610} CKAY Duncan, B.C. 1500 | CKPM Ottawa, Ont, 1440
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C.L. Location kHz C.L. Location kHz C.L. Location kHz |C.L. Location kHz
CKPR Port Arthur, Ont, 580 CKSB Saint-Boniface, Man. (050 CKUA Edmonton, Alta, 580 [ CKX Brandon. Man. 1150
CKPT Peterborough, Ont, 1420 CKSL London, Ont. 1410 CKVD Val.d'Or. P.Q. 900 | CKXL Calgary, Alta, 1140
CKRB Cté de Beauce. Que, 1460 CKSM Shawinigan, Que. 1220 cKVL Verdun, Que. 850 | CKXR Salmon Arm, B.C. 580
CKRC Winnipes, Man. 630 CKSO Sudbury. Ont, 790 CKVM Ville-Marie, Que. 710|CKY Winnipeg, Man 580
CKRD Red Deer, Alta, 850 CKSW Swift Current, Sask, 1400 T ' H A
CKRM Regina, Sask 980 CKTB St. Catharines, Ont 610 CKWL Williams Lake, B.C. (240 |CKYL Peace River, Alta, 610
CKRN Rouyn, ‘Que. 1400 CKTK Ki.timat, B.C.' © (230 CKWS Kingston, Ont, 960 | VOAR St. John's, Nfid. 1230
CKRS Jonguiére, Que. 590 CKTR Trois-Rivieres. Que. (150 |CKWW Windsor, Ont. 580 | VOCM St. John's, Nfld, 590
CKSA Lloydminster, Alta, 1080 . CKTS Sherbrooke, Que, 900 | CKWX Vancouver, B.C, 1130 | VOWR St. John’s, Nfid. 800
. N
Canadian FM Stations by Call Letters
Abbreviations: (s) broadcasts stereo
C.L. Location MHz|C.L. Location MHz|C.L. Location MHz |C.L. Location MHz
CBC-FM Toronto, Ont. 99,1 [CFMQ-FM Regina, Sask, 92,1 [CJCA.FM Edmonton, Alta, 99.5 | CKLC-FM Kingston, Ont, 98.3
CBF-FM Montreal, Que, 95.1 |CFMS-FM Victoria, B.C. 98,5 | CJCB-FM Sydney, N.S. 94,9 CKLG-FM Vancouver, B.C, 99.3
CBM-FM Montreal, Que. 100.7 | CEFPL-FM London, Ont. 95.9 | CJFM-FM Montreal, Que, 95.9| CKLW-FM windsor, Ont, 93.9
CBO.FM Ottawa, Ont, 103.3 | CFRC-FM Kingston, Ont. 91.9|CJIC.-FM Sault Ste. Marie, CKOK-FM Penticton, B.C.  97.§
CBU-FM Vancouver, B.C, 105.7| CFRN-FM Edmonton, Alta, (00.3 Ont. 100.5( CKOT-FM Tillsonburg, Ont. 100.5
CBW-FM Winnipeg, Man, 98.3 [CHEC-FM Lethbridge, Alta, 100.9(CIJMS-FM Montreal, Que, 94.3| CKPC-FM Brantford. Ont, 2.1
CFBC-FM Saint John, N.B. 98.9|CHFI-FM Toronto, Ont, 98.1 | CJOB-FM Winnipes, Man, 97.5| CKPR-FM Port Arthur, Ont, 94.3
CFCF-FM Montreal, Que, 92,5(CHFM-FM Calgary. Alta. 95.9 |CJOV.FM Kelowna, B.C. 1047 [CKQM-FM Winnipea, Man, 94.3
CFFM-FM Kamloops, B.C. 98.3|CHIC-FM Brampton, Ont 102.1 |CJRT-FM Toronto, Ont. 9(,1 [ CKRD.-FM Red Deer, Alta, 98.9
CFFM-FM-( Savona, B.C.—Re- CHLT-FM Sherbrooke, Que. 102.7 CJSS-FM Cornwall, Ont. 104.5| CKSO-FM Sudbury, Ont, 92.7
broadeasting of CFFIA-FM (0(.9| CHML-FM Hamilton, Ont, 95.3|CJUS.FM Saskatoon, Sask. 89.7 | CKTB-FM St, Catharines,
CFFM-FM-2 Clearwater, B.C.— CHNS-FM Halifax. N.S. 96.1 | CKCL-FM Truro, N.S. 100.9 Ont. 97.7
Rebroadcasting of CFFM-FM CHQM-FM Vancouver, B.C. 103.5| CKCY-FM Sault Ste. Marie, CKUA.FM Edmonton, Alta, 98.(
92,7 |CHRC-FM Quebec, Que, 98.1( Ont. 104.3 | CKVL-FM Verdun, Que. 96.9
CFFM-FM-3 Merritt, B.C.——Re- |CHUM-FM Toronto, Ont, 104.5| CKFM-FM Toronto, Ont, 99,9 | CKWM.FM Kentville, N.S. 97.7
broadcasting of CFFM-FM 103.9| CHYM-FM Kitchener, Ont, 96.7| CKGB-FM Timmins, Ont, 94.5| CKWS-FM Kingston, Ont. 96.3
CFMC-FM Saskatoon, Sask. 103.9|CJBQ-FM Belleville, Ont, 97.1 {CKGM-FM Montreal, Que, 97.7 [CKX-FM Brandon, Man, 96.1
CFMO-FM Ottawa, Ont, 93.9 | CJBR-FM Rimouski, Que. (01.5]CKLB.-FM Oshawa, Ont, 93.5|CKY-FM Winnipeg, Man, 92,1

World-Wide Sho

M In response to many inquiries regarding
DX Central and the compilation of the short-
wave section of White’s Radio Log, we
thought that a few words of explanation
might be in order at this point. ,

DX Central is a completely equipped, pro-
fessionally-manned DX monitoring station
in New York City and one sub-station near
the top of Long Island, New York. We are
always abreast of current trends in interna-
tional broadcasting as well as the latest ac-
tivities of “utilities” stations. Whenever we
hear a station we enter it in a master log-
book. Shortly after the station is entered in
the log, it is checked against published sta-
tistics for the station so' that the information
in the log might be as complete as possible.
Frequently, we will monitor stations on fre-
quencies which differ from those announced,
and at hours during which the station is on
record as being silent—our listings in White’s
Radio Log, however; indicate acrual loggings
rather than announced schedules and fre-
quencies.

Readers are invited to send in reports of
their own loggings to be combined with ours
so that the shortwave section of White’s Ra-
dio Log will not only be as complete as pos-
sible but will also reflect a survey of stations
heard throughout North America. When
sending reports for listing here please include
the following data: station name/callsign,
time heard (in GMT), approximate frequen-
cy. Address your reports to: DX Central,
WHiTE’s Rapio LoG, RaDIo-TV EXPERI-
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MENTER, 505 Park Avenue, New York,
N. Y. 10022, US.A.

Stations in our listings which are indicated
with an asterisk (*) are ‘“utilities” (non-
broadcast) stations. The following abbrevia-
tions are used in our listings: BC—Broad-
casting Company, Corporation, or System;
E—Emissora; R—Radio; V—Voz or Voice.

TNX from DX Central

We wish to thank the following re-
porters for their cooperation in sending
in their logs for the listing in this issue:

Bill Harvey, New London, Conn.

Art Sturges, Chicago, Ill.

George Sprout, Reading, Pa.

Mitchell Hyman, Brooklyn, N. Y.
Tom Kneitel, K2AES, Port Washington,
N. Y.

Michael L. Dale, Butler, Ala.

Dale Koby, New York, N. Y.

Robert L. Menn, Sr., Hialeah, Fla.

Jay Ramsey, Birchwood, Wisc.

Paul Dusome, Toronto, Ont.

Craig Headman, Daly City, Calif.
Julian M. Sienkiewicz, Brooklyn, N. Y.
Randall Bradford, La Fargeville, N. Y.
American DX Society, Nashville, Tenn.
Walter L. Read, North Bend, Ore.

Paul Pieri, Cliffside Park, N. J.

Bob Eckel, Metuchen, N. J.

Jimmy Eppright, Dallas, Tex.

Richard A. Flanagan, New York, N. Y.
Bill Migley, Lancaster, Ohio

Eugene Purdom, Jr., Westminster, Md.
Elmer Carlson, Long Island, N. Y.
Robert Fuchs, Brooklyn, N. Y.

B. B. Biggs, Los Angeles, Cal.

Rap10-TV EXPERIMENTER
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kHx Call Name Location GMT
2376 — R. South Africa Capetown, S.
Africa 2200
3230 VRHS Fiji Be Suva, Fiji l. 1000
3284 VRH9 Fiji Bc Suva, Fiji I. 1000
3304 VL8BD R. Daru Daru, Papua 1000
3305 YVKX V. de Patria Caracas, Venez. 0230
3315 — R. Francaise Ft. de France,
Martinique 0015
3331 — R-TV Francaise Dzaoudzi,
: Comoros |. 1830
3345 HIAS Onda Musical Sto. Domingo,
Dom. Rep. 0015
3355 VL9CD R. Wewak Wewak, Papua 1000
— R-TV Francaise Noumea, New
Caledonia 1020
3380 — R. Bamako Bamako, Mali 0600
3390 — R. Barlavento Barlavento, Cape
Verde |. 2200
3995 — R. Cordac Bujumbura,
Burundi 1900
4745 TIGPH R. Monumental San Jose, C.R. 0300
4750 TiRHB2 R. Popular San Jose, C.R. 0500
4770 ELWA R. Village Monrovna Liberia 1900
HRLC R. Continental S. Pedro Sula,
Hond. 1200
60-Meter Band—4750-5060 kHz
4777 — R. Libreville Libreville, Gabon 1730
4780 — R. Bamako Bamako, Mali 0600
4795 — R. Comercial Sa da Banderla
Angola 1600
4808 — R. Cl. de Sao
Tome Sao Tome 2230
4820 HRVC V. Evangelica Tegucn alpa,
3 0215
4845 — BBC Relay Francusfown
Bechuanaland 1700
4650 HC2AK R. del Ecuad. Guayaquil, Ecu. 0500
4745 HCBK2 R. el Mundo Guayaquil, Ecu. 0330
4835 — R. Bamako Bamako, Mali 0600
4860 — R. Cl. do Congo
Port. Carmona, Angola 2130
— R. Miramar Ecuador 0330
‘CR6RN  R. Cl. do Angola  Angola 2000
4875 HCVE4 V. de Esmeraldas Esmeraldas, Ecu. 0410
4880 HIJP R. Comercial Sto. Domingo,
Dom. Rep. 2330
4890 VLT4 ABC Port Moresby,
Papua 1000
YVKB R. Venezuela Caracas, Venez. 0215
4910 — V.de la
Revolucion Conakry, Guinea 2358
HIN R-TV Dominicana  Sto. Domingo,
Dom. Rep. 0200
4915 — R. el Trebol Ecuador 0500
4920 — R. Cordac Bujumbura,
Burundi 1900
4923 HCROI R. Quito Quito, Ecu. 0400
4930 HCCRI R:Casa Cultura Quito, Ecu. 0345
4940 HIBE R. Mil Sto. Domingo,
Dom. Rep. 0400
4965 HJAF R. Santa Fe Bogota, Colombia 0342
4968 — R. Kuwait Kuwait 0500
4980 — R. Accra Accra, Ghana 0530
4985 CR6RB  R. Ecclesia Luanda, Angola 1845
4990 — Nigerian BC Lagos, Nigeria 2000
5005 OAX2S . Jaen Lima, Peru 0330
5012 — R. UFAC Lubumbashi,
Congo 1900
5020 HJFW  Trasm. Caldas Manizales,
Colombia 0340
5025 ZYV24 R. Aquidauana Aquidauana,
Brazil 0200
5037 — R. Malaysia Kuala Lumpur,
Malaysia 2255
5047 — R. Lome Loma, Togo 2100
5050 — R. Tanzania Dar es Salaam,
Tanzania 0318
YVKD R. Cultura Caracas, Venez. 0245
5057 YVKD R. Cultura Caracas, Venez. 2330
5560 — R. Villabianca El Carmen,
Cclombia 1200
49-Meter Band—5950-6200 kHz
5950 YNRG  R.Zelaya Bluefields, Nic. 0330
— R. Warsaw Warsaw, Poland 1700
5954 TiQ R. Casino Puerto Limon, C.R. 0315
5940 — R-TV Francaise Paris, France 080
—_ Gronlands R. Godthaab,
Greenland 0240

JANUARY, 1967

wawny americanradiohistory com

kHx Call Name Location GMT
5961 HRHR V. Occidente S. Rosa de Copan,
ond. 0130
5970 HJVN R. Horizonte Bogota, Colombia 0035
5980 OBX4M R.Panamerican Lima, Peru 0200
— R. Demerara Georgetown,
Guiana 0100
5990 — RAI Rome, Italy 2020
_ R. Warsaw Warsaw, Poland 1700
5993 — R. Coquilhatville  Coquilhatville,
Congo 1900
6005 — R. Prague Prague, Czech. 0700
4010 YSS R. Naciona! San Salvador,
El Salv. 0100
8015 — T-TV Ivorienne Abidjan, lvory
Coast 2230
6020 PCJ R. Monte Carlo Monte Carlo,
. Monaco 2250
6035 — R. Nederland Hilversum,
Nederland 1800
6058 — R. Rwanda Kigali, Rwanda 0345
6070 R. Sofia Sofia, Bulgarla 1930
5082 OAX4Z R. Nacional lea Peru 0300
6090 Prague Prague Czech. 0330
6100 DMOS Deufsche Welle Cologne, W.
Germany 0645
—_ R. Belgrade Be|g.rade, Yugo 2215
6105 XEOM R. Freq. Juventud Mexico DF, . 0445
6110 — BBC London, England 0200
6120 — Swufz Calling Berne, Switz. 0115
6135 — R. Papeete Papeete, Tehiti 1615
5140 — R. Nacional Madrid, Spain 2323
5150 — R. Bucharest Bucharest,
Rumania 1430
6185 — R. Addis Ababa Addis Ababa,
Ethiopia 1700
6190 — R. Bucharest Bucharest,
Rumania 1930
6200 — R. Vilnus Vilnus, USSR 2230
6205 — R. Nacional Tikal, Guatemala 0300
6234 — R. Budapest Budapesf Hungary 0900
6242 OAXsU R. Universidad Arequipa, Peru 0300
6825 — R. Peking Peking, Chma 1800
6890 — R. Peking Peking, China 2000
7005 — R. Peking Peking, China 2000
7075 — R. Peking Peking, China 1800
7080 — R. Peking Peking, China 2200
7100 — R. Budapest Budapest, Hungary 1945
41-Meter Band—7100-7300 kHz
7110 — Switz. Calling Berne, Switz. 1845
7115 — R. Prague Prague, Czech. 0100
7130 — London, England 2200
7135 — R. Monte Carlo Monte Carlo,
Monaco 2250
7140 — BBC Relay Nicosia, CyFrus 0300
7145 — R. Warsaw Warsaw, Po 1700
7165 — V. America Okinawa, Rvuku Is. 1205
7180 — R. Vilnus Vilnus, USSR 2230
7195 — R. Bucharest Bucharest,
’ Rumania 2200
7210 — lci Senegal Dakar, Senegal 0600
7215 VUD All India R. Delhi, India 1945
7220 — R. Budapest Budapesf Hungary 1330
7235 — RAI Rome, Ital (I 2020
7245 — R. Vietnam Salgon S. Vietnam 1000
7275 — Al Rome, it taly 2020
— Nigerian BC Lagos Nigeria 2045
7280 — R. Malaysia Kuala Lumpur,
Malaysia 2230
7290 — RAI Rome, ltaly 1720
7295 — Trans World R. Monte Carlo,
Monaco 0735
— R. Comercial Sa da Banderia,
Angola 0800
— BBC Relay Francistown,
Bechuanaland 0530
7300 — R. Malaysia Kuala Lumpur,
Malaysia 2230
7305 — R. Budapest Budapest. Hungary 1930
7345 — R. Prague Prague, Czech. 0100
8215 — R. Shkodra Tirana, Albania 0500
9009 4XB3 Kol Yisrael Jerusalem, Israel 2015
9380 — R. Nacional Madrid, Spaln 2345
9415 — V. UN Command  Seoul, S. Korea 0920
31-Meter Band—9500-9775 kHz
9505 — R. Prague Prague Czech. 0100
DZH7  Far East BC Manila,
Phlluppmes 2200
9510 — BBC London, England 2245
125
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9520 — R. Tirana Tirana, Albania 0230
V. Denmark Copenhagen,
Denmark 0145
9525 — R. Habana Havana, Cuba 0130
= R.S. Africa Capetown,
S. Africa 0445
— R-TV Francaise Paris, France 2100
— R. Japan Tokyo, Japan 1800
9535 — Switz. Calling Berne, Switz. 0415
9540 ZL2 R. New Zealand Wellington, N.Z. 1110
9560 — R. Sofia Sofia, Bulgaria 1930
9570 — R. Australia Melbourne,
Australia 0900
— R. Bucharest Bucharest,
Rumania 1430
9575 — RAI Rome, Italy 2115
9580 — BBC London, England 2300
9590 — R. Bucharest Bucharest,
Rumania 1430
PCJ R. Nederland Hilversum,
Netherlands 1800
9595 — Switz. Calling Berne, Switz. 0415
9610 . Kiev Kiev, 0030
DMQ9 Deutsche Welle Cologne, W,
Germany 0425
9615 ORU Belgian R. Brussels, Belg. 2150
= R. Berlin Int'l. Berlin, E. Germany 0100
9620 — R-TV Francais Paris, France 0800
ZYR%  R. 9th de Julio Sao Paulo, Brazit 0810
= Kol Yisrae! Jerusalem) Israel 2015
= Canadian BC Montreal, P.Q 2300
9630 — R. Kiev Kiev, USSR 0430
DMQ9? Deutsche Welle Cologne, W,
Germany 2015
940 — BBC London, England 2200
HLK5 V. Free Korea Seoul, S. Korea 2100
— R. Ulan Bator Ulan Bator,
Mongolia 1420
9665 — Switz, Calling Berne, Switz. 1815
9670 R. Kiev, Kiev, USSR 0030
9678 ZYT29  R. Diario Manha Florianapolis,
Braz. 0100
9690 — N| erlan BC Lagos, Nigeria 2130
oy iev Kiev, US 0030
9695 ZYB22 R Rio Mar Manaus Brazil 2345
9700 — R. Sofia Sofia, Bulgaria 2130
9710 — R. Kiev Kiev, 'USSR 0030
EAI| Rome, ltaly 2020
9725 4XB51 Kol Yisrael Jerusalem, Israel 2015
9730 — R. Berlin Int'l, Berlin, E. Germany 0235
9740 — R. Vilnus Vilnus, USSR 2230
— V. Pakistan Karachi, Pakistan 2000
9745 — R. Bamako Bamako, Mali 0600
9755 — R. Peking Peking, China 1025
9760 — R. Hanoi Hanol, N. Vietnam 1000
9765 — BC London, England 2200
— V. Free China Taipei, Formosa 1530
9770 — R. Osterreichischer Vlenna Austria 2330
4VEH V. Evangelique Cap Haitien, Haiti 1415
9810 — R. Kiev Kiev, USSR 0030
9833 — R. Budapest Budapest, Hungary 1330
9845 YDF6 V. Indonesia Diskarta,
Indonesia 1435
11290 — R. Peking Peking, China 1025
11672 — V. Pakistan Karachi, Pakistan 2000
25-Meter Band—11700-11975 kHz
11705 — R. Sweden Stockholm,
Sweden 0400
vyubD All India R. Delhi, India 1900
1710 — R. Vilnus V|Inus USSR 2230
—_ R. Australia Melbourne.
Australia 0900
LRA3S RAE Buenos Aires,
Argentina 1900
KGEI V. Friendship San Francisco,
' Calif, 0330
11715 — Switz, Calling Berne, Switz. 0115
YDF2 V. Indonesia Diakarta,
Indonesia 1900
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kHz Call Name Location GMT
1720 — Hellenic BC Athens, Greece 2300
11728 — Canadian BC Montreal, P.Q 2300
11730 PCJ R. Nederland Hilversum, Neth. 1800
- R. Kiev Kiev, USSR 1900
11735 — Moroccan R-TV Rabat, Morocco 2030
11740 WNYW R. NY Worldwide New York, 0100
CE{174 R. Nuevo Mundo  Santiago, ‘Chile 0200
11742 XEMP  R. X-E-M-P Mexico DF, Mex. 1300
11750 — BBC London, England 2300
11755 — R. Teheran Teheran, Iran 1800
11760 — R. Hanoi Hanoi, N. Vietnam 1000
— Vatican R. Vatican City 2300
11763 — Korean Central BC Pyongyang,
N. Korea 2300
117486 — R. Sofia Sofia, Bulgaria 2130
11770 — Vatican R. Vatican City 0300
1775 — Switz. Calling Berne, Switz. 0415
11780 — BBC London England 2115
11795 YDF7 V. Indonesia Diakarfa,
Indonesia 1430
11800 — RAI Rome, italy 0100
11805 R. Sweden Stockholm, Sweden 0|00
ZYZ36 R. Globo Globo, Brazil 0100
11BIC — R. Bucharest Bucharest,
Rumania 1430
11815 Trans World R. Bonaire, N.W.I. 0030
ZYW?24 R. Brazil Cent. Goiana, Brazil 0130
11825 — R. Papeete Papeete, Tahiti 1615
11850 — R. Ulan Bator Ulan Bator,
Mongolia 1420
— R-TV Francaise Paris, France 08C0
11855 — R-TV Francaise Paris, France 2100
— Switz. Calling Berne, Switzerland 1330
11865 — Switz. Calling Berne, Switzerland 1145
11875 — R. Japan Tokyo, Japan 0930
ZYN32 R. Soc. Bahia Bahia, Brazil 0300
11880 — R. Sweden Stockholm, Sweden 0400
11905 — RAI Rome, ltaly 1200
11910 — Kol Yisrael Jerusalem, Israel 1000
— R. Budapest Budapest, Hungary 1330
11920 DZF2 Far East BC Manila, Phil. 1145
11925 ZYR78 . Bandeirantes Bandeirantes,
. Brazil 0245
11930 R. Sofia Sofia, Bulgaria 1930
11950 PRL3 R. Min. Educacao Rio de Janeiro,
Brazil 2349
ELWA R, Village Monrovia, Liberia 0530
11970 ELWA R. Village Monrovia, liberia 0915
11990 — R. Prague Prague, Czech. 0100
12005 VNG Australian Lyndhurst,
Post Ofc Australia 1130
12055 — R. Peking Peking, China 2000
12095 — BBC London, England 2115
12097 — R. Peking Peking, China 2000
13250 — R. Euzkadi (clandestine} 2030
14507 — Korean Cent. BC  Pyongyang,
N. Korea 2300
14520 — R. Hanoi Hanoi, N. Vietnam 2133
15030 — R. Peking Peking, China 0150
15032 — R, Euzkadi (clandestine) 2030
15045 — R. Hanoi Hanoi, N. Vietnam 2133
19-Meter Band-—15100-15450 kHz
15105 — Windward |. BC St, Georges,
Grenada I, 2130
15110 — R. Teheran Teheran, lran 1800
XERR R. Comerciales Mexico DF, Mex. 2200
1515 — Vatican R. Vatican City 1800
15125 HLK4l V. Free Korea Seoul, S. Korea 1530
15130 R-TV Francaise Paris, France 2100
15137 — R. Teheran Teheran, lran 1900
15140 — BBC London, England 2115
15155 R. Habana Havana Cuba 2130
ELWA R. Village Monrowa Liberia 0915
15160 — R. Budapest Budapest, Hungary 1330
TAU R. Ankara Ankara, Turkey 2200
15165 — V. Denmark Copenhagen,
Denmark 1915
15175 LLM R. Norway Oslo, Norway 1600
15180 — R. Australia Melbourne,
Australia 0515
15185 OIX4 Finnish BC Pori, Finland 1215
Moroccan TV Rabat, Morocco 2100
15190 — Canadian BC Meontreal, F.Q. 2300
15200 — R. Pakistan Karachi, Pakistan 0045
15220 — R. Australia Melbourne,
Australia 2330
15225 — Afghan. BC Kabul, Afghan. 1740
15230 .%rague Prague, Czech. 0700
DZH? Far East BC Manila, Phil. 1145

(Continued on page 130)

Rap10-TV EXPERIMENTER

www americanradiohistorv.com

V c—



www.americanradiohistory.com

How to Get Rooked

Continued from page 68

of such things as “spike mikes,” $125 desk
calendars, and $126 ash trays which trans-
mit, $119.50 bugged pencil boxes (that’s a
little FM transmitter in a tubular pencil box,
and you can build one yourself for a total
cost of $5), $179.50 wireless fountain pens,
$225 wireless mikes, etc., the equipment is
all garden variety. The difference is that if
it’s sold from a spy supplier, the price is
multiplied by as much as 64 times!

Not only do you get rooked, but most
manufacturers make no bones about the fact
that if you use their products you do it at
your own risk. Each catalog carries a dis-
claimer which reads to the effect (and our
example is a direct quote from one): -

“All equipment sold subject to local, state,
and federal regulations relating to the use of
such equipment. The seller will not be re-
sponsible for any infringement of such
regulations.”

The “seller” neglects to tell you that it's
clearly against many government regulations
to use most of his products in the manner
described in his catalog. He also fails to
inform you that even if you had a legitimate
use for most of his radio transmitting gear,

it operates on frequency bands where the
FCC hasn’t even licensed the stuff!

Clearly engaged in a monstrous racket,
these sellers continue to produce and sell a
fantastic array of gadgets which are over-
priced, illegal, and (frequently) of ques-
tionable quality.

Z1l7 ’f}.r/ \
/CK \Ezg

227 gz

Perhaps the electronic bugging device of
the year was something called the “Penn
Register Telephone Device.” The Senate in-
vestigating committee tried out one of the
machines and it began buzzing, ticking, and
spewing out tape when it was turned on.
When it wouldn't stop, they tried to turn it
off in every way imaginable. They even
ripped its line cord from the wall, only to
have it go right on ticking away. Finally,
Senator Long said, “Take it outside and put
it in a bucket of water.” The machine was
carried from the room, still ticking. L

Perf-Board Project

Continued from page 70

be terminated in (connected to) anything
from 500 ohms up. A 500-ohm load reduces
the output signal by 20 db, a 1000-ohm load
results in 10 db less gain and a load of more
than 10,000 ohms has no effect on overall
gain. However, if the amplifier termination
is less than 50,000 ohms output capacitor
C4 should be increased to at least 4 mf.

Construction. The unit shown is con-
structed on a stock size piece of perforated
circuit board (perf-board). If you prefer a
cabinet, anything, metal or plastic or wood,
will be suitable.

All components with the exception of Q1
are soldered directly to the flea clips. Since
the internal noise of transistors varies from
type to type, and even between units of the
same type, a socket (for Ql) allows plug-
ging in different transistors to select one with
minimum noise level. (This is only for those
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who require an absolute rock-bottom noise
level, in which case low-noise resistors,
such as the deposited carbon type should
also be used throughout the circuit. )

While battery clips, for Bl, are used the
low drain of 400 micro-amperes from the
battery can give almost full shelf life. It is
therefore possible to solder the leads directly
to B1’s terminals eliminating S1.

Virtually any small- or medium-signal
transistor can be used for Q1 and Q2. As
example, Q1 and Q2 can be RCA 2N2613s
when very high gain is desired. Or, if you
want to try a low noise transistor a 2N220
can be used for Ql. To keep total cost at
rock bottom you may even use general pur-
pose types such as the 2N104, 2N107,
2N109, etc. or even “surplus” types.

Limitation. Bear in mind that the ampli-
fier will overload (threshold of clipping) if
the input signal exceeds 1.8 mv. While you
cannot use a standard mike with the preamp
in a normal close-up talking it will be useful
if the sound source into the standard mike is
very weak or distant.—Herb Friedman W
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6-Meter Transceiver

Continued from page 101

3:1 or less), delivered 7.5 watts into a 50-
ohm load with a 15-watt plate input. Tune-up
consists of simply adjusting the plate loading
and tuning, and the multiplier tuning control
for maximum reading on the S-meter (which
doubles as a relative output meter).

While we noticed no spurious radiation,
the final did oscillate at a particular setting
of the tuning controls when the crystal(s)
was removed. To remedy this, we suggest in-
stalling a parasitic suppressor in the 2E26
plate lead as close as possible to the plate
connections.

The modulation quality, as with the re-
ceive quality, can be considered exceptional-
ly good—modulation was of the “full”
rather than “thin” variety.

Our only complaint with the TR-106 is
that the alignment instructions, particularly
for the receiver, are just plain bad. If crys-
tals aren’t going to be used for alignment
(using the spot function), the manual im-
plies the need for a signal generator with a
calibrated voltage output (and who’s got one
of those?). If you do use crystals you will
need an unnecessary handful.

Take our word for it, a successful align-
ment can be made using routine alignment
procedures and a hobbyist-grade signal
generator. The given instructions require two
VTVMs for alignment, which comes off as
high-grade over-engineering. Simply use a
DC VTVM for the AVC buss and any AC
meter to measure the AF voltage across the
speaker (one doesn’t need a VTVM to meas-
ure speaker voltage).

No mention is made concerning L1’s ad-
justment. Yet the IF alignment signal is fed
through L1, and even with a 100,000 av.
signal from the generator it was impossible to
get sufficient signal into the IF amplifiers if
L1 wasn’t adjusted. When performing the IF
alignment, peak L1 for maximum, then re-
align L1 during final alignment using a 6-
meter input signal to the receiver.

For proper alignment of the transmitter
you will need three crystals (even if you in-
tend to use a VFQO) : one on the low end, one
on the high end, and one in the middle. It
will pay you either to borrow the crystals in
advance or order them with the transceiver.

Except for the alignment instructions—
which almost anyone can overcome with a
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little common sense—the TR-106 at $139.95
in kit form represents a top Ham “buy.”
Both the Novice and oldtimer will find a
place for this one, since actual operating per-
formance leaves virtually nothing to be de-
sired (in view of the budget price).

The V-107 VFO. Though the Knight
V-107 6- and 2-meter VFO can be used with
any transmitter utilizing an 8§ MHz funda-
mental frequency, it is essentially the com-
panion for the TR-106 transmitter. Utilizing
a voltage-regulated Clapp oscillator, the V-
107 delivers, nominally, a 20-volt output into
a 47K-ohm load shunted by 30 mmf. Con-
struction is a next-to-nothing undertaking,
involving about an hour or so. Alignment is
also simple. In fact, only two adjustments,
one for the high end and one for the low
end, insure reasonably accurate tracking.

When construction is completed the V-
107 can be immediately connected to the
TR-106, since the VFO’s plugs are exact
mates for the plugs on the transceiver.

Stability checked out at 500 Hz (cycles)
after a 40-minute warm-up. Knight claims
this stability after a 30-minute warm-up
though we can’t quibble over the ten-minute
difference. However, movement of the front
panel does change the frequency. And while
there would be no difficulty in a home sta-
tion, vibration in mobile service could cause
frequency shift. We suggest the front panel
be reinforced by installing two small angle
brackets, where the top of the panel meets
the cabinet, to insure absolute rigidity.

Just as a note of interest, the V-107’s oper-
ation is automatically controlled by the
transceiver. The VFO's on/off switch dis-
ables only the B+ during crystal-controlled
operation), and the filament voltage remains
on as long as the transceiver’s power switch is
on. The transceiver’s spotting switch which
turns on the oscillator for receiver dial cali-
bration also turns on the VFO for zero-beat-
ing of the received station. The spotting out-
put is at a reasonable level, about S6 on the
S-meter, avoiding blocking of the receiver by
the local oscillator.

Summing Up. Though the TR-106 trans-
ceiver by itself represents one of the best
buys, the combination of the TR-106 and
the V-107 VFO (at $19.95 in kit form) is to
be preferred. For the pair comprise a com-
plete station that promises years of 6-meter
fun at a price that’s hard to beat.

For additional information write to Dept.
JR, Allied Radio Corp., 100 N. Western
Ave., Chicago, Ill. 60680. ]
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Classified Ads 55¢ per word, each insertion, minimum 10 words, payable in advance.
To be included in the next available issue of RADIO-TV EXPERIMENTER, copy must be

Vs

in our New York Office by December 10th. Address orders to C. D. Wilson, Manager,
Classified Advertising, RADIO-TV EXPERIMENTER, 505 Park Ave., New York, N. Y. 10022,

FOR BIGGER PROFITS !

NEW CAREER OPPORTUNITIES!

READ AND REPLY TO THESE CLASSIFIED ADS

AUTHOR'S SERVICE

HYPNOTISM

WANTED Writers! Short stories, arti-
cles, books, plays, poetry. Will help place,
sell your work. Write today, free particu-
lars! Literary Agent Mead, Dept. C-38,
915 Broadway, New York, N. Y. 10010.

BOOKS & PERIODICALS
FREE Catalog. Inexpensive, interesting

and informative books. APB Company,
Box 142B, Berlin, New Jersey 08009.

CATALOG of all Science & Mechanics
Craftprints. Send 25¢ to cover postage
and handling to Craftprint Div., Science
& Mechanics, 505 Park Ave., New York,
New York 10022.

BUSINESS OPPORTUNITIES

I MADE $40,000.00 a Year by Mailorder.
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
{\102!1115! Plymouth-911-K, Brooklyn, N. Y.

MAIL-ORDER Opportunity New Aid—
Unprecedented Mail-Order Business. Bo-
nus Free. Howies, 231A Forest, Center-
port, New York 11721.

BUY IT WHOLESALE

GUARANTEED Handmade Jodhpurs,
Sidegores, Wellingtons, Western Boots.
Catalog. Joe Hall, Box 17246-1, El Paso,
Texas 79917.

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.

How Te \Write 8 §

fhassified Ad
That Pulls

wihah 3o 0¥ and
Hos 1o 504 1

qu;h rs
Weight In Gold

Make your classified ad pay! This hand-
book tells how—with examples; included
is a Credit Certificate worth $2.00 fo-
ward the cost of a classified ad in S & M.
For a copy of '""How to Write a Classi-
fied Ad That Pulls,”’ send $1.00 to C. D.
Wiison, Science & Mechanics, 505 Park
Ave., New York, N. Y. 10022.

MISSILES AND ROCKETS

COINS, CURRENCY & TOKENS
CANADIAN Silver Dollar Uncirculated
$1.50—Postage Extra. Gimelson, Fort
Washington, Penna. 19034.

EARTHWORMS

BIG Money Raising Fishworms and
Crickets. Free Literature. Carter Farm-O,
Plains, Georgia 31780.

EDUCATION & INSTRUCTION

BUILD Your Own Test Equipment and
a Stereo AM-FM Radio. Practical Home
Study Courses in Electronics in Theory,
Practice and Servicing with complete kits
and tools included in price. Write for free
booklet with no obligation to: Inesco,
Intercontinental Electronics School, Dept.
16B, 9100 St. Lawrence Blvd., Montreal 11,
Quebec, Canada.

There is no charge for the Zip Code.
Please use it in your Classified Ad.

FOR INVENTORS

~PATENT Searches—48 hour airmail
service, $6.00, including nearest patent
copies. More than 200 registered patent
attorneys have used my service. Free
invention protection Forms. Write Miss
Ann Hastings, Patent Searcher, P. O. Box
176, Washington 4, D. C.

FOR SALE-—MISCELLANEOUS

BARGAINS Our Business. Catalog 10¢
Refundable. Tojocar, 2907-B West 39th
Place, Chicago, Ill. 60632.

EXPERIMENTERS Fuse. 15 ft.—$1.00.
Firework Formulas—$1.00. S & C Labs,
21863 Colgate, Farmington, Mich. 48024.

MONEYMAKING OPPORTUNITIES

PETS—DOGS, BIRDS, RABBITS,
HAMSTERS, ETC. .

MAKE big money raising rabbits for us.
Information 25¢. Keeney Brothers, New
Freedom, Penna.

RADIO & TELEVISION

McGEE Radio Company. Big 1966-1967
Catalog 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 Electronigcs-RT,
502 22nd St., Union City, N. J. 07087.

SUPER Snooper Audio Telescope—$3.95.
Lectronix, Box 1067 (R-1), Southgate,
Michigan 48195.

DIAGRAMS, service informatjon, Radlo
$1.00, Television $2.00. Beitman, 1760
Balsam, Highland Park, Illinois 60035.

POLICE-Aircraft-Emergency Calls on
your broadcast radio with Tunaverter!
Economical—Practical! Tune the Band!
Only $28.95! Free Catalog. Salch & Co.,
Dept. 3, Woodsboro, Texas 78393.

SCIENCE EXPERIMENTS

SCIENCE Experimenter—the magazine
dedicated to the youth who is interested
in  experimentation, construction and
Science Fair entries. Send $1.00 includes
Postage to Science Experimenter, 505 Park
Ave., New York, N. Y. 10022

SONGWRITERS
POEMS Wanted for musical setting and

recording. Send poems. Free examination.
Crown Music, 49-SC West 32, New York 1.

START Profitable Business in spare
time. Investigate many moneymaking
agency and franchise opportunities. Send
10¢ for sample copy of Income Qpportuni-
ties Magazine, 505 Park Ave., New York
10022, Dept. S.

SONGWRITERS: Our members are
achieving success. How about you? Free
information. National Songwriters’ Guild,
Box 1987SM, Ormond Beach, Florida.

SPECIAL SERVICES

OF INTEREST TO WOMEN

$200.00 MONTHLY Possible, Sewing
Babywear! Write, Cuties, Warsaw 66,
Indiana 46580.

PATENT SERVICE
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, D. C. 20004

PERSONAL

BILL Problems? Poor credit no trouble.
Not a loan company. Send for free appli-
cation. Automatic Acceptance, 318TV,
Broadway Blvd., Reno, Nevada or 307TV
Pocasset Ave., Providence, R. I.

PRACTICAL tips for home, garden and
workshop, are in ''1001 How-To Ideas.’
A high value reference for all craftsmen.
Send $1.00 for your copy includes Postage,
to 1001 How-To Ideas, 505 Park Ave.,
New York, N. Y. 10022.
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LOOK Men—especially Golf Players. Cut
your shoe cost. Send 25¢ for details.
Delph’s Leather Products, Tamaqua,
Pennsylvania 18252.

STAMP COLLECTING

STAMP collectors! Quality approval
stamps. 50 different only 10¢. Please write
to: Erich Tetzlaff, 287 Bedford, Kitchener,
Ontario, Canada. Thank you.

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. !

BUILD your own Commercial Type De-
tector. Find buried treasure, Gold, Silver,
Coins. Sensitive four transistor circuit
with speaker. Easy picture illustrated in-

struction, Schematic, Parts List. $5.00
Prepaid. Janeston Electroincs, Box-A,
Blanchard, Oklahoma 73010,

JANUARY, 1967 129



www.americanradiohistory.com

BC for CB

Continued from page 130

TYPICAL DIAL-READING CHART

shop where the volume of CB business does
not justify large expenditures for test equip-
ment, and for the Citizens Band clubs or
service organizations, this method of fre-
quency checking is highly recommended. It
could, with proper-frequency auxiliary-oscil-

- g DIAL READINGS 5. ili i
% £roq, |BC-221 | Check i S Bz lators, be utlh_zed for satisfactory frequency
§[(MHz)| Frea. |Frea. Osc. 26,000,125 Hx. #E=| measurement in other bands, too.
a (kHz) | (kHz) "Crecki Low |Center High |£~8 Take It from the Author. The time to
1] 26.965| 964.875241.379| 4395.914376.3| 4388.514402.3/10.4| check your CB transmitter is before, not
2/ 26.975| 974.875/243.243| 4469.6/4475.3| 4488.6/4502.3 10.0 after, you get a citation from the FCC. ],
3] 26.985| 984.875245.906 4576.34575.4| 4589 214603.00 9.8 like everyone else, was reasonably sure my
4/ 27.005/1004.875(125.000| 0197.90218.0| 0225.6{0233.4/ 17.5|  sets were on frequency as I had been checked
5/ 27.015,1014.875(126.761| 0276.7/0272.8| 0281.0/0288.2| 17.5 out okay less than a year before. After con-
6| 27.025(1024.875(128.205| 0361.1/0328.1) 0335.110342.1119.3|  triving this apparatus, I checked my own
7| 27.035/1034.875[129.412] 0383.9/0375.0; 0382.00389.0[ 19.3 frequencies first (naturally) and was dis-
8| 27.055/1054.875/131.868| 0475.9(0471.1} 0477.10483.2| 22.1 mayed to find 1 had to replace three crystals.
9| 27.065(1064.875(133.333 0528.7(0514.6/ 0520.7(0526.8] 22.1 Even the fact that the expensive frequency
10]27.075[1074.875(134.353| 0564.60559.1| 0564.7/0570.3 22.1 meter at the local CB service shop cor-
11)27.085/1084.875(135.593) 0608.3{0603.1) 0608.9/0614.7| 23.3 roborated my finding did little to cheer me
12| 27.105/1104.8751137.931| 0687.9/0689.1) 0694.9/0700.7| 23.3 up—as 1 laid out the necessary cash for three
13[27.115[1114.875(139.241| 0733.210729.7| 0735.50741.3(23.3| new crystals.
14|27.125(1124.875/140.625] 0780.210774.0 0779.7/0785.4| 23.7 A llttle t]me spent in On_the_air Checking
15/27.135{1134.875|141.509| 0810.310824.3| 0830.0i0835.7| 23.7 showed me that there are a great number of
16|27.155!1154.875(144.330| 0905.9/0901.1| 0906.8/0912.5| 23.7 CB units operating Outside of frequency
17{27.165(1164.875[145.631| 0949.7/0943.4| 0949.10954.6| 24.1 tolerance limits. Of the first twenty signa]s
18| 27.175[1174.875[147.059| 0998.1/0985.7| 0991.4/0997.1] 24.1 monitored on channel 9 there were SIX out-
19[27.185(1184.875(148.148| 1035.2[1027.5 1033.2/1038.9(23.7|  side the tolerance limitations.
21/27.2161214.875/151.899| 1161.8|1154.6] 1160.41166.2/233|  and increased FCC monitoring it may not be
22(27.225(1224.875/163.846 1228.51197.5 1203.31209.1 283 |  |ong until a citation comes your way, if your
23] 27.255[1254.875(156.863) 1331.9/1243.7) 12495[1255.323.3|  frequencies are not what they should be.
Remember the calibration charts and
(The BC-221 dial is adjusted to produce a curves are different for each BC-221 and
zero beat with the incoming signal and the the certified variation of the crystal will be
dial reading can then be transposed to the different—you have to make your own charts
actual signal frequency.) and curves for your individual oscillator and
For the technician with limited funds, the frequency meter. a
I WYNW i e PamiorHy. 13
. . 1544 . ew York, N.Y,
White’'s Radio Log Z Far East BC. ' Menila, Phil. (145
Continued from page 126 16-Meter Band—17700-17900 kHz
15235 — R.J Tokyo, J 0200 17705 — R. Pakistan Karachi, Pakistan 0045
15240 KGEI V. F:izigship S:nyl‘:)ranac?sacr::), 17715 — BBCa e London, England 1620
Calif. 2230 17730 = R. NY Worldwide New York, N.Y. 1330
15235 HCJB V. Andes Quito, Ecu. 2000 17740 — R-TV Francaise Paris, France 1300
15256 — Switz. Calling Berne, Switz. 1515 — BBC London, England 2000
15260 — BBC Londen, England 2000 17810 — BBC London, Englaqd 2115
15285 — V. America Tangiers, Morocco 2245 17820 — R. Sao Paule Sao Paulo, Brazil 1930
— Vatican R. Vatican City 2300 17825 — R. Japan Tokyo, Japan 0200
15300 — BBC London, England 2115 LLN R. .Norwar. Oslo, Norway 1600
WNYW R. NY Worldwide New York, . 1330 17830 — Switz. Calling Berne, Switz. 0845
15305 — Switz. Calling Berne, Switz. 0845 17840 — R. Australia Melbourne,
15310 — RAI Rome, ltaly 2205 Australia 0330
15330 — R. Australia Melbourne, 17845 — R. Sweden Stockholm, Sweden 1445
Australia 2230 17870 — London, England 2000
15333 — Moroccan R-TV Rabat, Morocco 2030 17880 WYNW R. NY Worldwide New York, N.Y. 1330
15350 — BB London, England 1430
15407 — )ISAB%OCCG" R-TV Rabat, MEorolcco Zg‘I‘O
15410 — S oos B LD%TS:S,' e 13-Meter Band—21450-21750 kHz
ETLF  R.V.Gospel Addis Ababa,
Ethiopia 0400 21450 — R. Prague Prague, Czech. 0700
15415 ZYR206 R. Cl. Ribeirao Preto, Brazil 2100 21685 — R. Budapest Budapest, Hungary 1330
15420 — BBC Relay Nicosia, Cyprus 1000 25750 — BBC London, England ~ 0900
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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 buildirg vour
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 NRt

*‘t am Frequency Co-
ordinator for the 11th
Naval District. The
course was priceless.’’
J. ). JENKINS, San
Diego, Calif.

‘*Many thanks to NRI, |
hold FCC License, am
master control engineer
with KXIB-TV."" R. L.
WOO0D, Fargo, N.D.

‘'l am a Senior Engi-
neering Aide, Without
NRI | would still be
working in a factory at
a lower standard of
living.”” D. F. CONRAD.
Reseda, Calif.

Available Under
NEW GI BILL

1f you served since january 31,
1955, or are in service, check
G! line in postage-free card.

oo — R

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.

EUILD A CUSTOM-ENGINEERED
TELEVISION RECEIVER
Warnt to earn $3 to $5 an hour in
spare time? Want your own part-
time or full-time business? in Ra-
dio-TV Servicing you learn to in-
stall, maintain, service radios, TV
sets, hi-fi and stereo, other home
Electronics equipment. In your
training are eight training kits, in-
cluding this complete, modern,
slim-line TV receiver. You build it
yourself, become familiar with
components and circuits, learn
servicing procedures . . . and earn
extra money as you train. National
Radio Institute, Washington, D.C.

SEE OTHER SIDE p

FIRST CLASS
PERMIT
NO. 20-R

W ashington, D.C.

BUSINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY If MAILED IN THE UNITED STATES

L

_—._ POSTAGE WILL BE PAID BY

\
(700

ey
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NATIONAL RADIO INSTITUTE
— 3939 Wisconsin Avenue
Washington, D.C. 20016
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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 hcme-study
training. it includes your
firs. set of lesson texts and
all the ‘“classroom tools’’
you need. No other school
has anything like the new

NRI Achievement Kit.

ELECTRONICS
COMES ALIVE WITH
NRI TRAINING KITS

Nothing is as effective as
learning by doing . . . and
NRI pioneered the ‘“home
lab" technique of train-
ing. NRI invites compari-
son with training equip-
ment offered by any other
school. Begin NOW this
exciting program of prac-
tical learning. Make the
skills of the finest Elec-
tronic Technicians your
own. Mail card below.

“BITE SIZE" TEXTS
PROGRAM YOUR
TRAINING
Certainly, lesson {exts are
necessary. NRI's pro-
grammed texts are as
simple. direct and well il-
fustrated 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? CAREEF?
MAIL CARD NOW
TO NRI
"hatever vour need . . .
whatever vour educztion
. . there's an NRI t-ain-
ng plan to fit yousr re-
juirements. Choose “rorr
ihree major courses oF
select one of seven spe
cial courses in particular
Electronics subjects
Check the postage-free
card below, fill in anc
mail. National Radio In
stitute, Washington, D.C.

DISCOVER THE EASE AND EXCITEMENT OF

LEARNING ELECTRONICS THE NRI WAY
{ SEE OTHER SIDE

National Radio Institute, Electronics Div. PICK THE
Washington, D.C. 20016 5-126 I TRAINING
Please send me your‘catalog. I have checked the field(s) of most interest to I PLAN OF
me. (No salesman will call.) l ,
[1 TV-Radio Servicing [J Basic Electronics I YOUR CHOICE
[J Industrial Electronics [] Electronics for Automation l | AND MAIL
[] Complete Communications [0 Aviation Communications i CARD FOR
[ FCC License [0 Marine Communications “ FREE CATALOG
[J Math for Electronics [0 Mobile Communications
Check for facts on new GI Bill H

Name Age %
Address

, ' g OVER 50 YEARS OF
City__ State Zip Code %1 l@l :E! {.E+ DERSHIP IN
Accredited Member Nationa! Home S\”W\X/%?f‘f@ﬁﬂanradiomstorv_cor:]"% ~ § ELFCTRONICS TRAINING
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