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__EICO Makes It Possible_

Uncompromising engineering—for value does it!
You save up to 50% with Eico Kits and Wired Equipment.
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Engineering excellence, 100% capability, striking
esihetlcs the mdus!ry s only TOTAL PERFORMANCE STEREQ
at lowest cost.

A Silicon Solid-State 70-Watt Stereo Amplifier for $39.95 kit,
$139.95 wired, including cahinet. Cortina 3070.

A Soiid-State FM Stereo Tuner for $99.95 kit $139.95 wired.
including cabinet. Cortina 3200.

E& i i ! Q Q} in sQ l i l "’Q ® A 70-Wait Sofid-State FM Stereo Receiver for $169.95 kit,

$259.95 wired, including cabimet. Cortina 3570.

Elcocraft The newest excitement in kits.
100% solid-state and pro/ess«onal
Fun to build and use. Expandable, interconnectable. Great as "jiffy"" projects

and as introductions to electronics. No technical experience needed. Finest parts,
pre-drilled etched printed circuit boards, step-by-step instructions.

EIOOGRAFTW Electronic Siren $4.95, Burglar Alarm $6.95, Fire Alarm $6.95,
intercom $3.95, Audio Power Amplifier $4. 95 Metronome $3. 95
Tremolo $8.95, Light Flasher $3.95, Electronlr‘ ‘Mystifier'” $4.95,
Photo Cell Nite Lite $4.95, Power Supply $7.95, Code Oscillator $2.50,
g FM Wireless Mike $9.95, AM Wireless Mike 59

Electronic VOX $7.95, FM Radio $9.95,

AM Radio $7.95, Electronic Bongos $7.95.

Cltlzen S Band

Two years ahead! Mode! 7923

Al Solid-State 23-Channel 5W Transceiver. 4 exclusives:
dual-crystal lattice filter for razor-sharp selectivity; etficient
up-converter frequency synthesizer for advanced stability; &
precision series-mode fundamental crystals;

Small; only 3"H, 8"W, 8%"D. $189.95 wired only.

The best buy in tube-type CB—"Sentinel-Pro"” 23-channel dual
conversion 5W Transceiver $169.95 wired only.

EICO Trans/Match (Model 715) is a professional test set

designed for complete checking of ham and CB equipment.

Kit $34.95; Wired $49.95.
Professional Portable Multimeters by EICO. Automotlve

The industry's greatest V-0-M values.
Designed, made to Eico's high EchjgiBr‘a'C;er{Boat
standards of professionalism. Each N Forgall 6V/ 1)'2V
complete with batteries & test leads. systems; 4, 6, 8-cyl
Backed 100% by famous EICO warranty. e%gines' T ’

Model 100A4, 100,0000/V, $34.95. Now you can keep
Model 30A4, 30,0000/V, $19.95. your car or boat

M s V, $15.95. engine in tip-top shape .
Mgg:: ggig gg'gggg;v :12 95 with this solid-state, portable, self-powered universal

engine analyzer. Completely tests your total
Model 4A3, 40000/V, $9.95. g o PraCHAEILEE

ignition/electrical system.
Model 1A1, 10000/V, $5.95. Complete with a Tune-up & Trouble-shooting Manual.

Model 888; $44.95 kit, $69.95 wired.

Test Equipment1zz.°

100 best buys to choose from.

“The Professionals’ TrommemsRsees
—laboratory precision at lowest cost, FREE 1968 CATALOG RTVE-6
Model 460 Wideband Direct-Coupled EICO Electronic Instrument Co., Inc.

5" Oscilloscope. DC-4.5mc 3 | 2

for color and B&W TV service

and lab use. Push-pull DC vertical

[)Send me FREE catalog describing the full EICO
line of 200 best buys, and name of nearest dealer,

amp., bal. or unbal. input. Automatic Name

sync limiter and amp.

$109.95 kit, $149.95 wired. Addres
Model 232 Peak-to-Peak VTVM. A must for color or B&W TV and industrial use. City.

7 non-skip ranges on all 4 functions. With exclusive Uni-Probe.®
$29.95 kit, $49.95 wired. tate

Zip.




10 Reasons why
RCA Home Training is

your best
investment
forarewarding

career

in electronics:

" LEADER IN ELECTRONICS

TRAINING B
RCA stands for dependability, integrity
and pioneering scientific advances. For
over a half century, RCA Institutes,
Inc., has been a leader in technical
training.

RCA AUTOTEXT TEACHES

ELECTRONICS FASTER, EASIER
Beginner or refresher — AUTOTEXT,
RCA Institutes’ own method of Home
Training will help you learn electronics
faster, easier, almost automatically.

THOUSANDS OF WELL PAID
JOBS ARE OPEN NOW
RCA Institutes can help you qualify for
arewarding career if you have an inter-
est in electronics. Every year, thousands
of well paid electronics jobs go unfilled
just because not enough men take the
opportunity to train themselves for
these openings.
WIDE CHOICE OF CAREER
PROGRAMS
Start today on the electronics career of
our choice. On the attached card is a
ist of “Career Programs”, each of
which starts with the amazing AUTO-
TEXT method. Look the list over, pick

[Transistor experiments
on programmed breadboard —
using oscilloscope.

JUNE-JULY, 1968

the one best for you and check it off on
the card,

L SPECIALIZED ADVANCED
TRAINING -

For those working in electronics or

with previous training, RCA Institutes

offers advanced courses, Start on a

higher level. No wasted time on mate«

rial you already know.

PERSONAL SUPERVISION

THROUGHOUT
All during your program of home
study, your training is supervised by
RCA Institutes experts who become
personally involved in your efforts and
help you over any “rough spots” that
may develop.

VARIETY OF KITS, YOURS TO KEEP

At no extra cost, a variety of valu-
able specially engineered kits come with
your program—yours to keep and use
on the job.

FROM RCA INSTITUTES, INC.
TRANSISTORIZED TV KIT AND
VALUABLE OSCILLOSCOPE
All students receive a valuable oscillo-
scope. Those enrolled in the TV pro-
gram or courses receive the all-new

Transistorized TV Receiver—both at no

extra cost and only from RCA.

UNIQUE TUITION PLAN

You progress at your own pace.
You only pay for lessons as you order
them. There's no long-term contract or
large down-payment to lose. Even if
you decide to interrupt your training,
you don't lose a single cent.

1 RCA GRADUATES GET TOP
RECOGNITION ~
Thousands of graduates’of RCA Instie
tutes are now working for leaders in the
electronics field; many others have their
own profitable businesses . .. proof of
the high quality of RCA Institutes
training. -
SEND ATTACHED CARD TODAY FOR
FREE DESCRIPTIVE BOO

All courses and programs approved
for veterans under new G.i. Bill.

' CLASSROOM TRAINING ALSO AVAIL-

ABLE. FREE CATALOG ON REQUEST.

Canadians: These same RCA courses
are available to you in Canada. No
postage. No customs. No delay. Your
inquiry will be referred to our school
in Canada,

RCA INSTITUTES, iNC. Dep’t RX-68
320 West 31st St., N.Y., N.Y. 10001

ACCREDITED MEMBER N,;}ional Home Study Council

Construction of Oscilloscope.

T

Construction of Multimeter.
R ey g,
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SPECIAL CONSTRUCTION FEATURE

61 Date Pacer
—full stereo at a budget price!

ELECTRONICS FEATURES

47 Great Balls Of Fire

57 The Man With The Telepsychic Mind

59 Lab Check—Electro-Voice 631 and 627
microphones

89  Meet Your Double In Space

98 Hatchings & Happenings

SPECIAL CONSTRUCTION PROJECTS

51 1,000,000-Volt Lightning Generator

75 Sound Sipper—one of the coolest mike acces-
sories you ever saw

79 CB Grabber—inexpensive converter for 27 MHz

95 Charger & Spender—power aplenty for trolleys
to transistors

COMMUNICATIONS: CB e HAM e SwL

43  CB Rigs & Rigmarole

65 ,BCB’s Hidden Hotspots

72 ®Propagation Forecast

73 Lab Check—Heathkit SB-310 SW receiver
77 Ham Traftic—double your fun with a doublet
83 Dxing’s Seven Greatest Hoaxes

FEATURETTES

38 Stretching Stereo—cartoon page

42 Imagineering—design tips from our readers
87 The Eyes Have Tt

88 Oh Buoy—rfioating solid state

REGULAR DEPARTMENTS

21 Positive Feedback—edirorial chitchat
24 Ask Me Another—the reader asks back
26 New Products

30 Literature Library

39 Bookmark—by Bookworm
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! Read
they're loaded with bargains . . . yours exclusively from
Radio Shack’s 200 retail stores coast'to coast, or by mail.
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MILE: COMPUTERS. It's 7%;” long | ,
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GIANT VALUES FOR “SOUND" HOBBYISTS

Your chance to SCOOP up$ 1?) gpsr‘e-lvsvi:eics!e s;)(l,xl:ir s;:;trc;
stereo amplifier for only 'ﬁee;ing e o e
lume controls, on€
e tone control.
cy respobnse

i ither on AC or bat-
from 50-20,000 cps. Operauing €l on AC o or

tom-installation! No engi
;‘:fi;d! Just add the leads. 2 vO
for each channel, plus 2 wide-rang
Input impedance is GOOKQ with frequen

tery, the amplifier accepts 8-16Q spea

ceramic cartri
formerless outp

for other parts. : !
designed for the amplifier (see rig

ut circuit. You nee

THE COMPLETE STEREO
SEMI-KIT PACKAGE!

o 8.Watt Stereo Amplifier Semi-Kit Complete
with Accessory Kit!
® Turntable, Tone Arm and Stereo Carfridge!
® Two 8-Inch Round Speakers! ® No Extras to Buy!

30-1933, Package, Wt. Il Ibs. Net 27.95

M stereo tuner. Trans-

dge of AM/F e arqu{nld

¢he accessory kit especially
i ht). #30-1969

e ACinchto
i Assemble —
g Just Add Leads!

»

“oy10%°

B

Accessory Kit
for 8w Amplifier

ONLY 395
® Knobs

Transformer

Line Cord A
Switch . é':i/iglps

30-19¢8, Ship. wt. 1 Ip. Net 395

® Diode
Q BaHery

495 e 4.Speeds! ® Quief!
L e Simple to Hook Up!

Use with stereo amplifiers! Vibration-free AC opera-
tion assured by rubber shock-mounted friction drive
motor. Speed changes controlled by idler driving the
8” metal turntable. 415 x 333” mounting centers:
218" below base plate. #£42-129; #278-1255, AC Line
Cord, .39 net,

STEREO ARM/

T
CARTRIDGE & -
e Simple fo Mount! "‘y

® Straight Line Design! 2

Modernistic 8” tone arm has off-set head, and high
output sterco crystal cartridge (214V) with dual
synthetic sapphire styli. Stylus pressure is adjustable
by variable spring tension. Comes with finger lift.
142-128

Special
Purchase!

8” ROUND SPEAKER
® The Perfect Low-Cost 279

Extension or Replace-

ment Speaker!
Use with semi-kit shown above! Our
huge 190-store buying power brings
you this quality speaker at sensational
savings! Buy several — bring stereo to
every room in your home! U.S.-made.
Magnet weight: 1.47 oz. 8 ohms.
240-1271.

Manufacturer’s Closeout!

Store Addresses, Order Form, See Page 20
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SEPARATELY:

QUIET JAZZ: Pool some of America’s
top jazz musicians, mix in top-notch
musical repertories, and the result:
a really great 47-hit tape! Pete Jolly
and Bob Freeman are just two of
the artists. A “must’’ for every jazz
lover! #51-3001

$5.95 EACH

EVENINGS AT THE SYMPHONY:
These 8 complete classical master-
pieces give you an outstandinlg cone.
cert. Selections by Respighi, Khach-
zturian, Debussy, Mozart, Tchaikov-
sky and Strauss, all performed by
famous conductors and orchestras.

® 4.Track, Reel-to-Reell

® Same as Getting 6
Stereo Tapes!

® Top Artists Perform
Top Arrangements!

® 7' Reell ® 33 IPS!

3-HOUR LONG PLAY
PRE-RECORDED
STEREO TAPES

95

Each
In Sets of 3

CURTAIN UP!: 62 all-time hit show
tunes are combined to bring you the
musical magic of Broadway theater!
Selections from My Fair Lady, West
Side Story, Gigi, Bells are Ringing,
Oklahoma, many more favorites!
#51-3003

=51-3002

cx KTVEIL
ﬂ"‘(ml’o" Tars

s sbTIk
wRES
‘E TATE

u——
- ¥
P
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THE HERITAGE OF BROADWAY: artists

. A variety of
“belting-out” 30 show-tune greats of our time! A family
favorite. #51-3004

THE MELODIES OF LOVE: Carol Lawrence, Lena Horne
and more stars give you hours of soothing music. #51-3005

SOUNDS SMOOTH: “I'm in the Mood for Love,” “Shine
o#nSI}B‘Io%zvest Moon" — and other popular instrumentals.

TRIPLE PLAY 8 TRACK
STEREO TAPE CARTRIDGES

Available Only
at Radio Shack

® 3 Complete Stereo Albums —

IN ONE CARTRIDGE { 95
® 30 Full-Length Tunes! EA.

SAY IT WITH STRINGS: Marcel Lenoir conducts — 30
greats including “Tenderly,” and *“How Deep is the
Ocean.” #51-3007

FOREVER FAYORITES: Features a variety of songs by the
HiLo's, Ink-Spots, Pied Pipers, Fred Astaire, etc. #5(-3008

AND THEN THEY WROTE: Hits of Porter, Gershwin,
Lerner and Loewe,
Strings. #51-3009

etc.,, played by the Kingsbridge

ORGAN IN
STEREO

3 Record
Stereo Set

95

nar .4
%ﬁsﬁ‘néo

I ror ¥

An Audiophile Series standout! 36
selections engineered to bring out
the best in any stereo system.
Leon Berry at the giant Wurlitzer
organ; Al Melgard at the Chicago
Stadium organ, and Eddie Osborn
at the Baldwin and bongos. 2
hours of entertainment! $£50-2000

® Studio Quality!
® 20.20,000 CPS!

ARMED FORCES
PSOUND EFFECTS

3 Record
Stereo Set

95

® Studio Quality!
® 20-20,000 CPSS

The drama of actual combat; the
sound of airpower; a nuclear ex-
plosion and the fast-paced action
of the world's greatest aircraft
carrier. Listen to ceremonial mili-
tary drills and marches. 3 records
at what you'd expect to pay for
one! #50-2001

For Store Addresses, Order Form, See Page 20
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What's your project for

our ' Build In” radie?

Here's a wired transistor radio in 3 pieces.
Dextrous do-it-yourselfers should have
a field-day with this one.

You carpenters, metal-workers and gift designers
will really appreciate Radio Shack's novel “Build In”

— a G-transistor superhet that's really « kst that isw't §

a kit. Confused? Part one is the radio, 1009% wired,
installed in a crystalline 214 x 1 x 314” case with
the tuning knob sticking out of one end, and 8 wires
out of the other. Part rwo is a separate volume con-
trol with built-in switch, knob, and soldered 1leads.
Part three is a 214” PM speaker installed in a plastic
case, with soldered leads. ]

The three parts (plus a flat 9V battery, not in-
cluded) can be installed in, on, or under anything,
in just about any desired angle or position. And
you don’t have to be an engineer — Radio Shack’s
geniuses have provided a simple, idiot-proof lashup
pictorial. Now all you need is the price (just $6.98,
Cat No. 12-1150) and some Yankee ingenuity!
‘Whether you hide "Build In” in a jug of corn likker,
junior’s wagon or Tillie’s sewing box, the result is

sure to please. %

The basic radio itself looks like a little jewel, a
real work of art — our photo doesn’t do it justice.
And the "kit that isn’t a kit” is another of Radio
Shacks’s exciting exclusive products that can’t be
bought elsewhere. Get a “Build In” at your nearest
Radio Shack store.

For Store Addresses, Order Form, See Page 20

£

£

#

“BUILD IN’’ RADIO :

S | |

PM SPEAKER IN CASE

j VOLUME
CONTROL
AND SWITCH

o O

RADIO SHACK PROJECT BOOKS (4: A PROJECT)
“A MODERN TRANSISTOR EACH

“50 EASY TO BUILD

oscillators,

hobbyists.

62-1050 ................ Net 2.00

SOLID STATE PROJECTS”

Build your own tran-
sistor radios, electronic
organs, amplifiers, code
megaphones,
generators, et¢. Ideal for

WORKBOOK"

Build your own wireless
microphone, AM broad-

tuner,

amp, PA system, experi-
menter’s power supply,
etc. 50 schematics.

62-2025

BOOK

*2

RADIO-TV EXPERIMENTER

audio pre-

Net 2.00




SPEAKERS, MIKES, TOOLS

FOR THE EXPERIMENTER

BUILD “EI'S’’ MIGHTY

SUB-MINI SPEAKER

4" Acoustic Suspension
FE-103 Specker System!

795

40-1197, FE-103, Wt. 5 Ibs. Net 7.95
CONTOUR NETWORK KIT.

The fabulous Realis-
eic FE-103, complete
with cabinet construc-
tion details as pub-
lished in Electronics
Illustrated! 30-17,000
cps; 15 wartts; 8 Q.

With instructions.

40-808, coil, capacitor, etc., Net 3.95

MIDGET
EARPHONES

For Transistor Radios

Resp. 50-9000 cps.
replaceable earplug,
10 ohms.

33175, Wt. 2 oz. ..

With
cord.

Net .98

DUoFONE™
HEADPHONES

® Swifchcble Mono/Sfereol

Wide-rznge dynamic
phones for mono or
stereo ! 80, matchmg-( 160,

33-174, w/3/32” plug Net .98 33-196, ' Ib. . 6.95
CRYSTAL LAPEL CRYSTAL MIKE
MIKE CARTRIDGE
® For Recorders,
PA, Paging! 3 89‘
189 y/
nsmve' Concealable! Re- Precision made_crystals!

sponse: 200-300 cps.
13-100, Wt..8 oz. ... Net 1.89

Response up to 7000 cy.

270-095, 8 oz. ...... Net .89

£

40.247, 242", .
40-246, 24"
40-245, 27,

Small in size but big in sound! Three
sizes to choose from: 215", 2V4”. or 2”7,
All for the same bargain pnce.

ONLY 98¢ EACH!

MINIATURE PM SPEAKERS FOR
TRANSISTOR PROJECTS, RADIOS

8 Ohm Impedance

.. Net .98
.. Net .98
.. Net .98

GLUE GU

for make-or-mend jobs

FABULOUS THERMO-ELECTRIC

REALLY
WORKS!

60- Second Bonding Plus Instant-set Caulking!
No Clamping! No Cleaning!

Makes all other kinds of
gluing obsolete! Uses unique
hot-melt glue sticks: melted
glue bonds permanently in
60 seconds, provxdmg a
flexible bond that’s perfect
for furniture, pottery, metal,
leather, plastic or fabric,
Use with white sealer sticks
for water proof caulking.
Glue and caulking included.

1,000's of Home,

o

LAVALIER DYNAMIC MIKE
Neck/Hand/Desk Use!

Pencil-slim hi-Z for use at home,
studio, or in PA and gunar sys-
tems! With cord stand. 50K

33.928, Ship. wt.

7 lbs. ... Net 6.95

Office, Auto Uses!
64-1885

64-1875

" POWERFUL CERAMIC MAGNETS

64-2860, Gun, 2 Ibs..Net 5.99
64-2861, 7 Glue sticks, | Ib.
...... Net .49
64-2862 7 Sealer Shcks I Ib.
- L Net .49
10¢ 15 25¢
Each  Each
ac .
[lzg,- el Per Pair

LOW COST 25-W.
SOLDERING IRON

189

Precision designed!
Comes complete
with UL Cord and

... Net 1.89
64-2178, Extra cop-
per Tip .. Net .25

JunNe-JuLy, 1968

OUR OWN 60/40
SOLDER

3 69: ‘Each

12 & UYP
\s;_;/ 59c Each

U.S. made with superac-
tive rosin core. Fits fed.
specs. @P-5-571d

PPN S

Net .69

STEEL CATCH-ALL
STORAGE BOX

6”H x 81/,"D x
e 53/4IIW

I95

4 draws with adjustable
compartments.
£4-2050, 3 ibs.

Net 1.95

For Stare Addresses, Order Form, Ses Page 20

HARDWARE

6"Hx8'/4"Dx
5 %I!W

99

Ov..r 600 pieces! Something

here for everyone! All

brand new — no sweepings!

One full pound Compar«

able value: $4

64-2890, Wt. .. Net .99
9
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THESE ELECTRONIC PROJECTS HAVE EARNED

CASH AWARDS FOR RADIO SHACK CUSTOMERS

Build Yourself — or Win Cash by Sending Us Your Own Ideas!

D.C.M. BEEP BEEPER

'éi‘ﬁ?érnaa Produces Clocked One Second Pulses —
Ideal for Audible Timing Devices

L S Tres—m-—as Fe
i - PROJECT PARTS LIST
S = = =
& —{(—— _SLo:k °. _I'em el B Ng'
| 04 272954 30 MFD 15V Copacitor (C1) .. D
RI Q3 71-049 .1 MFD Capacitor {C2 .22
272-953 10 MFD 15V Copocitor (C3) .2
5 2711716 50K Pot. (V1) 59
2= 70-0195 12K Rasistor (R1) a2
—3v 70-0195 1,000 Ohm Resistor (R2 12
Qi Q2 Bl T-3 276-1582 Perfhoord T}
R2 270,385 Battery Holder . a9
= -467  “C'* Cells (2 required) (B1) 15
S f _{_/ Lc3 SPI 276-528  Tronsistor 2M170 (Q1, Q3) (Pak of 3) 1.00
-—{-\ : 276-1701 Transistor 2N107 (Q2, Q4) : 49
Ci 40-246  2Va" PM Speaker (SP1 98
275-602 SPST Swifch (SW) .30

The basics of electronic clocks and timing devices are clearly illustrated with this
pulsed oscillator. This circuit can be adjusted to generate pulses at the rate of one
beep per second which can be synchronized to the sweep second hand of your watch.
Also can be used as a basic trigger for other counting circuits. Continuously variable
from .24 10 2.5 seconds.

VARIABLE POWER SUPPLY

California Transistorized with a Bridge Rectifier. Delivers up = |
to 24 Volts DC. Great for Experimenters!

Canoga Park,

D4 +

oI =Q PROJECT PARTS LIST
1"z | £ ©-24voC Stock No. Item =
VAC [RI - 276-1135 Diodes (D1, D2, D3, D4) (Pak of 2) ....... ...
3 B ol 271.1443 10K Pot. with Switch (R1) . ot
D2 > 276-833 Power Transistar (Q1) . 00200 M no o
o D3 273-1480 Power Transformer 117 VAC to 24 VAC (T1). ..
- 2781255 Lline Cord S

Here is a versatile power supply — that’s easy to build! Delivers enough power to
drive most solid state experiments and projects. Has a minimum output level of
200 milliamps of current. Features a heavy duty 117 to 24 volt AC line isolating.
transformer to eliminate shock hazard. Safe, efficient power supply for use in the
shop or lab.

$$ FOR YOUR ELECTRONIC IDEAS!

Turn Ingenuity and Hobby into Spare-Time Profits!

We are looking for experiments built around Radio Shack or other electronic
parts. These will be published regularly in our catalogs. If published by us
WE WILL PAY YOU AN AUTHOR'S FEE and reimburse you for parts bought from us — maximum
$50 cost. By submitting it, you state it's original with you. If we accept it, it is understood we can
publish it for use by our catalog, flyer, book and magazine readers. Submissions cannot be returned.
Send description, parts list, stock numbers, and schematic. DO NOT SEND ACTUAL SAMPLE as
we will build it here to see if and how it works. Write today!

. Radio Shack, Atin: Lewis Kornfeld, Vice-President
SEND TO: 730 Commonwealth Avenue, Boston, Mass. 02215

Store Addresses, Order Form, See Page 20



RADIO SHACK E

XCLUSIVE! ADD A

SLAVE “WALKIE" e

- ARCHER>

SPACE

STANDARD
FULL SIZE

Talk up to Y4 mile
with our perennial fa-
vorite in the 100MW
no-license class. Over
100,00D of these trans-
ceivers now in use!
“Lock-cn’ talk switch
for continuous trans-
mission when needed.
Extra-lang 43”7  tele-
scopic antenna! Chan-
nel 14 crystal & battery
included.

60-3030, 3 Ibs. Pair 1195

195

PER PAIR

JUNE-JULY, 1968

PATROL"

Niv Crystal-controlled superhet
0 receiver ONLY! Add as

5 many ears to your network as
/ you want, Fits in a shirt pocket
— an excellent paging
or guided tour device!

This unusual Radio Shack product, called the Realistic
Microsonic 27MC Receiver, comes complete with a Ch. 11
CB crystal — and because it's a plug-in, it can be changed
to any of the 23 channels. It's a teeny 312 x 2VAx 134", It
includes an earphone with clip, and the phone’s lead acts as
the antenna. So if you want to hide it away as a pager,
there’s nothing showing. For DX we've included a 16”
telescopic whip to be used only if necessary. Let your
imagination run wild with this novel device!

21-109 Microsonic 27MC Receiver Only 7.95

NEW IDEA #2 — as a companion to the above, or a wire-
less CB microphone (!), there’s also the Realistic Micto-
sonic CB transmitter. Same size, color, everything. But
transmit only, 100mw of course, with plug-in crystal for
Ch. 11. Uses? For example: one of these plus x-number of
receivers and you have a guided tour techmque that’ll never

quit!
21-110 Microsonic CB Transmitter & oo Only 7.95
FREE ACCESSORIES:
® Receiver — earphone and whip antenna

® Transmitter — 35” telescopic antenna

Note: both units include érystals but require a 9V
transistor battery to operate. 23-464, 29¢ each.

W ARCHER> MICRO

SPACE PATROL’

s Double transformer talk-
power in the world's small-
est (3 5/6 x 2-7/16 x
1%4") case. Fits easily in
” your shirt pocket {and your
rtepe— MICRO budget) . Handsomely styled
SPACE PAYROL hi-impact, ~custom-chromed
- = case. Easy to operate wuh
a hideaway ''push-to-talk’
button. 9-section telescop-
ing antenna. With channel
14 crystal and battery.

60-3032, 2 Ibs. ... Pair 14,95

il 149

PER PAIR

for Store Addresses, Ordar Form, See Page 20
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| (B'ers MOBILE —=&acssz7c° TRANSCEIVERS!
~r=earsstzc® 12-C(HANNEL SOLID STATE (B TRANSCEIVER

FREE

CRYSTAL BONUS!

With Purchase of TRC-15

4 SETS
OF CRYSTALS
Channel 11 Instalied in Sef;

YOUR CHOICE OF 3 ADDI-
TIONAL CHANNELS — FREE!

A Regular $19.92 Value When
Crystals Purchased Separately

95 ..

DOWN

Model TRC-15

The $100-quality 2-way radio for any 12V (neg. ground)

car, truck or boat! 5 full wats of input power; 1 uv sen-
sitivity; solid 100% modulation! Includes built-in ANL;
provision for connecting PA speaker. Complete with set of
Ch. 11 crystals, push-to-talk mike with coiled cable, adjust-
able mounting bracket, DC cable, instructions,
21-033, Sh. wt. 5 Ibs., 8Y4x5%x235"" ...cvcresrcscecorennns Nt 89.95

% 13 Silicon Transisfors; 4 Diodes! Yk 12 Crystal-
Controlled Channels! Y llluminated Channel Selec-
‘tor! 4 Adjustable Squelch! ¢ Electronic Anfenna
Switching! % No Warm-Up Delay! ¢ Die-Casf
Panel; Extruded Triml & Provision for PA!

—Ir2£AL/STIC 12 CHANNEL CB TRANSCEIVER

YAC-18 BILICON SOLIO STATE [:‘

. '-. o

SOUELCH 12 CHANNEL®

PN

A rtruly versatile communications package. Incorporates ad-
~vanced frequency synthesis technique used on higher priced
models, the TRC-18 transmits and receives with only one
crystal per channel. Up to 3-watts output with a. full § warts
of RF input. Low battery drain in any 12 VDC neg. ground

T3 TRANSCEIVER

. bl A ot T 108

Single Crystal Operation for Receive and Transmit

.. 995

® Solid Stafe Circuitry!

® Dual Conversion 6.2 MHZ
and 455 KHZ for Greafer
Sensitivity & Selectivify!

® Mechanical 455 KHZ Filter!

~“ @ Push-fo-falk Dynamic Mike!

vehiclé. Adjustable squelch control; automatic noise limiter;
illuminated channel selector and meter. Sensitivity: 0.5 uv
for 10 db S+S/N. With cords, brackets, crystal for channel
11. 715" x 634" x 215",

21-120, Ship. Wt. 8 Ibs, Net 99.95

os‘.

voLumMe

TRC-24 23-CHANNEL CRYSTAL-CONTROLLED TRANSCEIVER

® 18Transisfors, 4 Diodes!
® Low Battery Drain!

‘® Anfenna Changeover
Grain Fronf Panell

Relay!
I 3 No Money Down

Obsoletes all 23-channel crystal-controlled
B transceivers! 0.25 uv sensitivity at 10db
S/N! Includes adjustable squelch, auto-
matic series gate noise limiter . . ., all
wanted features! 12 VDC neg. ground.
Plug-in ceramic mike, fusable DC cable,
bracket, instructions,

21-124, Sh, wt, & Ibs. uunn p——— Net 139.95

® Synthesizer Cireuitry!

® /lluminated S Mefer
and Channel Selector!

® Chrome and Wood

ALL CRYSTALS
SUPPLIED!

For Store Addresses, Order Form, See Page 20



TRC-1B 7-Transistor Superhet

e Low in Cost — High in Quality!
95 e Compact and Lightweight!

e With Push-Pull Audio Output! 5

e 100MW — No License Needed! :
Each & Rugged Die-Cast Front Panel!

AN i i

more audio and greater sensitivity than

More RF output power,
ull audio output modulator, 1

most others in its price class! Push-p
diode, on/off volume control switch, and 45" 10-section telescopic

antenna. Includes set of crystals for Channel 11, battery, and carry

strap. 6 x 212 x 114",
21-102, Ship. wt. T Y AT S B Net 13.95 ]

NOW — SAVE UP T0 15% OFF
OUR ALREADY LOW, LOW PRICES!

-CHANNEL TRC-44B

Limiter!

1-WATT 3

" o Adjustable Squelchl ©® Automatic Noise
@ Push-Pull Audic Output!

i save $5.00 o Q50
| REG. W &- 3 Each

Exclusive viock-switch’” for contin-

Plenty of sock! 3 caen
mit; Bee Signal feature; separate

u‘},\‘:)sne"::(s! s‘peaker!p Has 12 transistors, 3 diodes and

, i ith set of Ch. 11 crystals, batterics,

a thermistor.
telescoping antenna, carry strap.

21-106, Sh. wt. 5 VDT i roremmnie rmiaarees S S
e

1'/2-WATT 2-CHANNEL TRC-66

® Center-Loaded Telescopi
: pic Antenna |
Eftective Radiated Powerl i
® Battery Meter Indicator! @ Beep Signall

SAVE $10
REG. $5,095 _$AL§4 95

15 times the p

I ¢ ower of 100 MW uni i

lea(tt:xerrem;;acked unit has 14 transis(:’r’s’h{( Ehlz vk

modulati;?r'\Yx/,iltuhs ANL and “DX-boost"' ;gre;e?t‘::d

211105, Sh wh. 5 ps ) rAL% baceries, earphonf'l :
L. S— .. Sale 49.95

JuNe-JULY, 1968 for Store Addresses, Order Form, See Page 20 13
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EASY-T0-USE =rv.ceonra TEST EQUIPMENT!

1,000 OHMS/VOLT MULTITESTER

SPECIAL!
95

Factory
Wired

Our Regular $5.95

® Convenient Thumb-Sef
Zero Adjustment!

® Reads AC/DC Voltsin 3
Ranges: 0-5,-150, 1000/

Great for home or workshop! Pin jacks for all 5
ranges; 2-color 134" meter scale, DC Current 0-150
ma. Resistance: 0-100,000 ohms. Accuracy is =3 %
of full scale value.on DC ranges, =4% of full
scale on AC ranges. A rugged black bakelite case.
Comes with pair of color-coded test leads, instruc-

tions, battery.
224027, Ship. Wt. | Ib. Net 3.95

30,000 2/V 26-RANGE
MULTITESTER

Facfory
Wired

| ® 30,000 Ohms/¥YDCY
| © 15,000 Ohms/¥ AC!
| o Single Knob Selector!

® Easy-fo-Read Mefer!

Makes easy work of the big jobs with precision
1% resistors and recessed zero ohm adjust-
ment! DC  volts:  0-0.6/3/15/60/300/600/
1209/3000; AC volts: 0-6/30/120/600/1200.
Resistance: R x 1/100/1000/'{0,000. Current
(ma): 0-0.03/6/60/600. —2 to +-63db in 5
ranges. With leads, instructions, battery.

22-049, Wt. 2 bs. b8 Net 15.95

50,000 OHMS/VOLT MULTITESTER

95

Factory
Wired

® 4" Full View Meter with
Mirrored Scale!

® Maeter Protection Circuit!
® 1Y, Precision Resistors!

® 26-Ranges!
i
Only 7 x 8% x 5%t

Great for technicians, mechanics and hobbyists.
Specs: DC volts: 0-0.5-2.5-10-50-250-500-1000V
@ 50,000 Q/volts. AC wvolts: 0-2.5-10-50-250-
1000V @ 12,500 Q/volts. DC current: 0-25ma-
2.5ma-250ma-1 amp-10 amps. DC Resistance: 0-
10,000/100,000/1 meg./10 meg-ohms. Center
scale: 90/900/9000/900,000 ohms. Decibels: —20
to 4-62 (5 Ranges).
22-150, Ship. Wt. 5i/; 1bs. Net 27.95
For Store Addresses, Order Form, See Page 20,

=R ANTa 62 VIVM METER

95

Factory
Wired

® Precision Resistors!

® Measures Peak-fo-Peak
and RMS (7 Ranges on
Each Function)!

® Frequency Response:
30 ¢ps to 10 me!

® FEasy-fo-Read 2-Color Full View Mirrored Scalel

Features a zero-center scale for alignment of FM-
TV detector circuits. Specs: AC volts: RMS 0.1 to
1500 V. (7 ranges); DC volts: 0.1 to 1500 V. (7
ranges). Peak-to-peak 4-4000 V. (7 ranges). Out-
put —20 db to 465 db (7 ranges). Resistance:
0.2Q to 1000 meg-ohms (7 ranges). Tubes: 12AU7,
6AC5 and SR1A. Power: 117 VAC, 50/60 cycles.

22-025, Ship. Wt 7 1BS. oo ... Net 39.95

RADpI0-TV EXPERIMENTER



'SEMI-CONDUCTORS FOR

- marcrwer> Replacement Transistors

PNP TYPES
For high frequency, RFIF, and
corverter circuits, Replaces:

2N247, 2N248, 2N252,
2N267, 2N274, 2N308,
2N309, 2N310.

276-412, Wt. '3 o1. .. .29
For mixer/oscillator converter
circaits.  Replaces:  2N112,
2N113 2N114, 2N133,
2N136 2N137, 2N140,
2N175, etc.

276-401, Wt 3 oz. ... 59
For universal IF circuits. Re-
places: 2N111, 2N1l12,
2N139, 2N218, 2N219,
2N315, 2N366, -2N406,

erc,
276-402, Wi, 3 o1, ... 99
For 6 volt audio7circuits. Re-

places: 2N77, 2N 104,
2N105, 2N107, 2N109,
2N130, 2NI131.

276-403, Wt. 3 or. ..o 99

For 12 volt audio circaits. Re-
laces: 2N36. 2N37, 2N38,
N41, 2N43, 2N44. 2N45,

2N46, etc.

276-404, Wt. 3 or. .. 99
For 9 volt audio circuits. Re-
places: 2N188, 2N189.
2N190, 2N191, 2N192,
2N195, 2N196, 2N197,
etc,

276-405, Wt. 3 oz, ... 99
Tor auto radio AP amplifier
circuits.  Replaces: 21&176,
2N178, 2N179, ~2N234,
2N235, 2N35B, 2N236,
2N242, etc.

276-406, Wt. 3oz, ... 119

For high power AF aurcuits in
auto radios. Replaces: 2N173,

2N174, «2N277, 2N278,
2N441., 2N442, 2N443,
2N1515, ecw.

276-407, Wi, 3 o1, ... ... 229

Silicon Epoxy high gain. Re-

aces: 2N940-2N946,
2N2333.2N2337, 2N3548-
2N3550

276°420, Wt. 3 or. .. Net 1.09

Silicon FEpoxy medium gain.

Replaces: 2N1132, 2N923-
2N928, 2N2372, 2N859,

2N8G5.
276-421, Wt. 3 oz. ... Net .99

NPN TYPES

For mixer/oscillator converter

circeits.  Replaces: 2N193,
2N194/7A, 2N211, 2N2-12,
2N233, 2N234,. 2N3357,
2N358.

276-408, Wt. 3 oz, ... 1.09

For universal IF amplifier cir-
cuits. Replaces: 2N98, 2N99,
2N100, 2N145, 2N146,
2N147, 2N148, 2N149, etc.
276-409, Wt. 3 or. ... 1.48

For 9 volt AF amplifier cir-
i "2N35

cuits. Replaces: 3
2N169A, 2N213, 2N214,
2N228, 2N306, 2N312,
2N313, ete.

276-410, Wt. 3 oz, .o 99

For 12 volt AF amplifier cir-
cuics.  Replaces:  2N306A

2N445A, 2N446A, 2N447A,
2N556, 2NS557, 2Ns587,
2N649, etc.

276-411, Wt. 3 ot . 97

Silicon Epoxy high gain. Ke-
places: 2N3704-2N3709,
2N3415-2N3417, 2N3877.
276-422, Wt. 2 oz. ... Net 1.09

Silicon Epoxy Medium gain.
Replaces: 2N706TPP,
2N3663, 2N3843A, 2N3900,
2N3901, etc.

276-423, Wt, 3 oz, ... Net .99

THE HOBBYIST

Silicon Field-Effect
Transistors

’ ‘E‘)S

t [ o High Impedance Inputl
i @ Low Noisel High Gainl
Y | ® Characteristics Similar
! \ to Pentode Vacuum

{ Tubel

1000’s of applications where pentode
tubes are used in low level circuits:
field surength meters, '‘'gate dippers,”
receivers, flea power transmittefs, etC.
TO-5 case. Includes specifications.

276-664, Sh. wt. 2 o1 ... Net 1.98

Hard-to-Find IBM
Component Boards

8 &
Sty i 8 Fer

;! tléai!’§; Eoo

All quality American made parts.
Each board conwins at least two
transistors, plus loads of other com-
ponents:  resistors, capacitors,  coils,
diodes, modules, chokes, and heat
sinks. Size: 253 x 3&".

276-61T i 8 for 1.00

*®

Actual Size

iz

mechanically.

machines, etc. Contains u
276-431, Wt. 3 or. .. L

Integrated Circuit Specials!

Ideal for the Hobbyist,
Builder, Experimenter!

Fantastic Savings!

New from Radio Shack! Resiscor-Transistor Logic type .ICs are ideal for builders,
hobbyists, labs, industry etc. Guaranteed to be 1009 perfect electronically and
: Fach comes complete with diagram and lead locations. Power re-
quirements: 3 volts. Flat Pak type. Size 3% x 5/16 x 1/16”.

DUAL 3 INPUT GATE. Can be used a: a 6 input microphone mixer. Contains up
w 6 transistors & 8 resistors in pak, Elements can be used parallel to increase
current capabilities.
276-430, Wt. 3 oz, .

‘Net 1.98

DUAL JK FLIP.FLOP. Construct your own binary computers, digital adding
p to 25 transiztors and 32 resistors

k

NEW! Twin-Pak
Transistor Kit

_fl‘[ g&_ 98 Pak
ikt

of 50
® 25 NPN @ 25 PNP
® Silicon & Planars Included

A sensational value! Full-length
leads; ideal for RF applications,
switching and general-purpose audio
use. Silicon and planar types in-
cluded (o provide replacements for
many popular numbers without cir-
cuit change. Think of it — less than
4¢ per transistor!

Net [.98

For Store Addresses, Order Form, See Page 20

276-1516, Wt. 2 Ibs,
100-Pc. Jumbo Pak
Assorted Transistors

ﬁ%? gﬂgli 398

Germanium & Silicon
PNP and NPN’s in assorted cases,
TO-1, TO-5, TO-3, TO-22, etc. Ideal
for RF, IF, OSC., audio and power.
276-544," Sh, wt. | ib. ... Net 3.98

15
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PHOTO-ELECTRIC
RELAY SYSTEM
® Ready to Operate — Not a Kit!
® Complete with Exciter Lamp and Photo-Cell Receiver!

® Effective Range: up fo 50 Feet!.
® Each Unit Is Separately Powered!

onY 19%

The ideal muiti-p_urpose photo-relay {

for business, retail store, home or
warehouse use! System consists of
an exciter lamp and photo-cell re-
cciver, each housed in 2 rugged
metal case. Both plug into standard
117 VAC house curreat. The system
can be used (with bell or buzzer)
to signal when someone enters a
room and” “'breaks” the beam; to
count people or objects; or to trig-
ger_an alarm to deter intruders. A
variable sensitivity control adjusts
for ambient light~level, or can be
used to inactivate the system tem-
porarily. Each unir 515x4x2 74",

275-489, Sh. wt. & Ibs. o...... Net 19.95

RADIO SHACK “EXTRA-LIFE” BATTERIES

® 50% Longer Lifel ® Higher Lumen Output! e Higher MNO
Content! ® Steel Encased with Anti-Corrosive Caps!

Radio Shack’s new 509% FExtra Life cells yield fresher, longer life without sacrificing
“shelf life” or adding weight. Ideal for radios, recorders, flashlights, etc. Designed
to exceed U.S. Government standards! Buy ’em by the box — save more!

H Interchangeable with

ZQ " ) Cat, RADIO Eve-  Bur- Per
& ;’;’,‘/i'."‘ Fig. No. SHACK ready gess RCA Pack Box
y Bachin Boxof 72 I.SV

23-1538 | D" Cell | 950 | 2 | vSo36 | 4/.98 | 24/5.59
15y |
23-478 | "AA"Cell | 915 | Z | VS034A | 4/.69 | 72/9.95

1IFF

(it
o0 w >

15y |,
Lt (?.SZ,,M.,, 23-153 | “C"Cell 1935 | 1 | VS035A | 4/.88 | 24/4.49
o 23-152 | 9VRect. | 216 |2U6 | VS323 | 2/.98 | 50/19.95

AMAZING HOME
BATTERY CHARGER d95

Don't Discard Your "Dead" Batferies!
Accepts All These Types:

® 114V "AA" Cells @ "'D" and "C" Cells o
® 9V Transistor Radio Batferies . -

‘Count the number of batteries you use around che house right €
now — then count how much you’d save by recharging them over <
and over again. End replacement costs! Get the handy battery
charger that plugs into any 117 VAC house outlet and recharges
batteries overnight! Accepts up to 4 batteries at a time, Cannor
overcharge or burn out. Start saving money today!

270-1526, Sh. wt, §¥5 Ibs. Net 4,95

16 For Store Addresses, Order Form, See Page 20
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20 Power Resistors

Package consists of high-
quality vitreous, cand-ohm
and wire-wound types. In-
cludes 5 to 25-wart
power resistors; individual
catalog net — $10!

271-1202, 2 Ibs. .. ... Net 1,00

35 Precision 1% Resistors

-

Large assortment of pop-
ular V3, and 2-wartt
values; includes encapsu-
lated, bobbin, carbon
film, etc. Made by Aero-
vox, Shellcross, IRC, and
other famous names.

e 2T1-1196, 1 1bL o Net 1.00

50 Tubular Capacitors

An assortment of quality
tubular capacitors, 100
mmf to .l mf to 600
WVDC. Includes molded,
paper and porcelain
types. $10 if purchased
individually from catalog!
272-1568, 1 Ib., .. .. Net 1.00

4 Subminiature 455KC
if Transformers

Slug tuned, made for
printed circuitr! mtg.,
shielded. Size: Y% x

x 15",
273-515, Y4 Ib. ... Net 1.00

8 Sets -RCA Plugs & Jacks

Quality items, ideal for
use in phono amplifiers,
tuners, recorders,  etc.
Take advantage of this
Radio Shack Special low
rice!

274-1575, /3 1b. o Net 1.00

40 Micro Resistors

World's smallest V4-watt
carbon type resistors! All
have axial leads; built for
transistor and subminia-

ture circuitry: Assorted
values, with resistor color
code chart,

271-1566, /3 1b. ... Not 100

Xdo Coils and Chokes

Shop assortment consist-
ing of RF, OSC, IF, para-
sitic, peaking and many
more types. Individually
purchased, this would cost

) 55 Mica Capacitors

Famous name micas —
Aerovox, Sangamo, C.D.,,
etc. This assortment in-
cludes popular values 100
.mmf to .01 mf, as well
as silver type condensers.

8 Volume Controls

K

Most Popular Values

Contains B assorted values
including long and short
shaft types. A tremen-
dous bargain for service-

25 you 815! A $10 caral et value! men!
i 2731569, 1 1. ... Net 1.00 ST 1 Tho s Net 160 F2127, 1 b s Net 1.00
Special! 50 Capacitors 60 Half-Watt Resistors 50 Ceramic Capacitors
Assoriment of many types ; Made by Allen Bradley Wide variety of popular
including disc, ceramic, and IRC. Many 59 and values by Centralab and

i mylar, temperature coeffi- 10%  tolerance.  Color "j other famous-name mak-
‘Eﬁm- cient, molded, paper, oil, chart., All most popular o ers. 10 mmf o .04 mf co
sk Vit-Q. You save $9 over values. An absolute KV. Assortment includes

0 industrial net catalog “must” for hobbyists and tubulars, discs, NPO's,

&y prices! kit-builders. H temp. coefficient, etc.
._ 272-1199, 1 Ib. - - Net 1.00 274-1612, § Ib. weoeenee Net 1.00 2721566, | Ib. ... Net 1.00
i i . . ’ .
48 Terminal Strips 40 Disc Type Capacitors | 150" of Hook-Up Wire
-4 o

You get a wide variety of
screw and solder lug type
terminal strips with 1 to
6 lugs. Outstanding value
at this low price! 101
uses for the builder and

A varjed assortment of
types, including NPO's,
Hi-Q, N-750's, mylar and
ceramic. 10 mmf to .01
mf to 6 KV. A $10 cat-
alog net value!

Assortment consists of 6
V rolls of 25 each
4 solid and stranded wire.
# 18 through #22. Nec-
essary for mulditude of
jobs and always useful!

Made by UTC and Rem-

: experimenter. ' |

£ 274-1855, 1 Ib. - Net 1.00 ¢ 2m-1587, g 1b. o Net 1.00 278-025, Vs Ib. . - Net 1.00

40 One-Watt Resistors 4 Transistor Transformers $ SURPRISE
i Here are resistors for z '

hundreds of uses! Assort-
ment has Allen Bradley
and IRC carbons, with
50 values included. This
pack is a regular $8.00
catalog net!

271-1576, | 1b. .. ... Net 1.00

ington Rand. Famous min-
iatures. Includes sub-
ouncer, mike, input rypes.
Color coded leads,

273-1581, | Ib. ....... Net 1.00

PACKAGE!

Loaded with
Parts!
The biggest

$

surprise >

50 Plugs and Sockets
This assoriument saves you

~ ldeal bench assortment
«%‘ﬂfg
g $10 over individual cat-

for servicemen, hams, etc.
“ alog prices!
. Net 1.00

Subminiature and printed
circuit types included!
ST 2741562, 1 1b.

2-Watt Resistors

These quality 2-watt re-
sistors are non-inductive,
magnetic film, carbon
types. Many with 5%
values, Made by famous-
name manufacturers.

2711240, Y2 1b, ... Net 1.00

For Store Addresses, Qrder Form, See Page 20

June-JuLy, 1968

package yet! Enough
electronics compo-
nents to make your
eyes pop! Resistors,
capacitors, condensers,
diodes . , . your guess
is as good as ours. The
famous-make parts are
worth at least $25.00!
270-1254, 1 Ib., Net 1.00
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NEW from RADIO SHACK
Science
Far
ELECTRONIC KITS

CREATED BY RADIO SHACK ENGINEERS
to let you build the way the pros
build — by ‘‘breadboarding’’

BUILD THIS
2-TRANSISTOR [
RADIO KIT

oNY 395

An hour to assemble, even for first-time kit build-
ers! Step-by-step numbered instructions, plus pic-
torials and schematics . . . a ground-floor intro-
duction to basic solid state electronics. Then
comes the fun of hearing your favorite AM sports,
music and news on a radio you've built yourself!
Radio Shack’s ‘Science Fair' kits feature petf-
board construction to let you move or interchange
parts, even create additional experiments. Abso-
lutely safe: no AC voltages; just add a 29¢ 9V
battery (#23-464) and you're on the airl

ER g S

Every Sci/ence Fair~ Kit Is Complete — No Extra Parts to Buy!
] Only the battery (in DC kits) needs to be
ZaN added. We include such “extras” as po-

I ‘;;? f/ @ tentiometers, switches, speakers, etc, as
LY - 7l
\{/ v (/Vm
g

required. No surplas parts. Performance is
definitely superior ro comparable products.

8 KITS TO CHOOSE FROM:

28-102, 2-Transistor Radio Kit ... 3.95
28-100, 1-Tube DC Radio Kit .... 3.95

28-101, Transistor Organ Kit .... 5.95
28-103, Wireless AM Mike Kit ... 3.95
28-104, AC/DC Power Supply Kit . 6.95
28-105, 3-Way Code Oscillator Kit 3.95
28-106, “OTL” Audio Amplifier Kit 4.95
28-112, Bell/Buzzer/Code Key Kit 1.49

oy e

/',: '\ . QR

B

In Stock at Any One of the

200 Radio Shack Stores Coast to Coast
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Now Everyone Can Own

a Second Telephone!

Standard
Desk Telephone

Ready to Install 895

Enjoy the extra convenience of an extra
phone!l Our most popular style; it's
modern, low-cost, and easy to install.
Each phone is factory reconditioned to
give trouble-free service. Bakelite body
and handset; metal base, Dial, bell and
coil included. (Note: use of telephone
equipment not installed by a telephone
company may be subject to local tariff,)

279-371, Sh. wt. 10 Ibs. . .. Net 8.95

For Private Phone
and Infercom Systems.

30 Ft. Telephone
Extension Cord

Move your phone from room to room!
Highest-quality 4-conductor flexible cord
lus standard telephone jack and plug.
deal for intercom. Use 2 or more for
extra lengt

gth,
279-1261, Sh. wt, 1% Ibs. ... Net 2.98

Telephone
Plugs & Jacks

Ideal for making extensions, these plugs

and jacks each weigh approximately 14

Carbon Type Handset

"For Mobile_and
Replacement Use!

Great for use with mobiles & intefcoms,
or as outdoor mike for camps and cone
struction sites, Wirhstands extreme fems
peratures, High output mike can be used
with low gain circuits. Adapt to your CB
transceiver or radio. Iacludes earpiece
and 3-conductor cord.

ound.
279-366, plug Net 1.25
279-367, jack Net 1.40
Coiled Phone Cords
Stretches up to six feet, 3 .conductor,
‘Shipping weight: 14 pound.
278-361 Net 1.19

1871?“" gondhqoi exteyx_:ds up 50 fifteen feet,
ipping weight: 14 pound.
PIOETT RSO () -2

279-1351, Sh. wt. | lb. i Net 2,99
Sound-Powered
Elements

Kit of two! Talk without electricity ==
your voice powers these devices. Hook
them up and talk up to 300 feet. Shipe
ping weight: !, pound.

279-1353 ... e e S Net .99

Shoulder Rest =

Prees both hands! Spring mechanism
enables arm to be folded out of sight
when got in use. Easy to attach to any
ﬁxone. Long lasting metal construction. §

anufactured in the United States.
Weight: 1 pound,
279-406 Net 1.49

100 Ft. 3-Conductor
Telephone Wire

Muld-use 100’ 3- conductor wire fors
telephone. _work. Tdeal for linking
temporary phones for field uses.

278-370, Sh. wt. 2 1bs. v Net 3.49

Handset Hanger

Hang up your phone withoue cutting off
party on other end. Ideal for wall telee
phones. Anodized black aluminum.

279-1528, Sh. wt. 4 1b. ... ... Net 1.28

i 454 i i

Telephone Wall Jack

For 2, 3, 4-wite systems. Fies standard
wall conduit boxes, 1 1bs
91507 vovinerens vieeensesss Net 199

Store Addresses, Order Form, See Page 20

June-JuLy, 1968

‘ Telephone Dials

Standard Western Elecaric unic. Can be
used with automatic control citcuits, -8
electronic combination lock citcuits. .

279-359, She w14 155, e Net 299

19
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ARIZONA
PHOENIX 3905 East Thomas Rd., 273-1722

ARKANSAS
LITTLE ROCK University Piaza, 562-3202

CALIFORNIA
ANAHEIM 507 East Katella Ave., 776-9540
BAKERSFIELD Valley Square Shopping
Ctr,, 2734 Ming Ave., 832-5080
COVINA 1065 West Badillo, 966-1661
DOWNEY Stonewood Shopping Center,

923-1709
GARDEN GROVE 9836 Garden Grove
Blvd., 537-1450
GLENDALE Broadway & Chevy Chase Dr.,
06

24151

LA HABRA 1511 West Whittier Bivd,,
697-6707

LONG BEACH 4686 Long Beach Blvd.,
423-5444

LOS ANGELES:
830 W. Olympic Bivd., 747-0271
Ladera Shop. Ctr. 5305 Centinela Ave.,
76-5268

Mission Hills 10125 No. Sepulveda
Blvd., 892-3118

Reseda 19389 Victory at Tampa,
881-3142

West L. A. 10650 W. Pico Blvd. at
Overland, 870-4752
MOUNTAIN VIEW San Antonio Shop,
Ctr., 941-2320
NO, HOLLYWDOD Laurel Piaza Shap. Ctr.
DAKLANO (San Leandro) Bay Fair Shop.
Ctr., 278-5200
PASADENA 1715 East Colorado Blvd.,

449-4527
POMONA 1335 Holt Ave., 6295027
SACRAMENTO 600 Fulton Ave., 483-2707
SAN BRUND 481 E| Camino Real,588-6228
SAN DIEGO Grossmont Shopping Center

5500 Center Dr., La Mesa, 456-4062

305 Mission Valley Ctr., W. San

Diego, 298-6688

College Grove Shop. Ctr., 583.3211
SAN FRANCISCD 36 Geary Street, 986-1004
SANTA ANA:

Bristol Plaza Shop. Ctr., 546-5700

2713 South Main St., 545-0405
SANTA MONICA 732 Santa Monica Blvd.,

394-379

TORRANCE 225]9 Hawthorne Blvd.,
373-1984

WEST COVINA 2516 East Workman Ave.,
3391227

COLORADO
DENVER:
798 South Santa Fe Dr., 733-7833
Westland Shopping Center, 2386323
2186 So. Colorado Bivd., 756-1678
THORNTON North Valley Shop Ctr., 288-8346,

CONNECTICUT

BRIDGEPORT Latayette Plaza
HAMOEN Hamden Mart Shopping

‘Center, 2300 Dixwell Ave., 288-79]1
MANCHESTER Manchester Shopping

Parkade, 649-5247

NEW BRITAIN Newbrite Plaza, 225-8787
NEW HAVEN 230 Crown St., 787-7121
NEW LONDON New London Shop. Ctr.,

442.0522
ORANGE Whiteacre Shop. Ctr., 795-9731
STAMFORD 29 High Ridge Rd., 325-4371
TORRINGTON Torrington Parkade, 482-6557
WEST HARTFORD 39 So. Main $t.,236-5441

FLORIDA
€DCoA BsE:g" 585 No. Atlantic Ave.,

783-9!

JACKSONVILLE Regency Square Shop.
Ctr.,, 725-7477

DRLANDg Winter Park Mall, Winter Park,

647-864/
WEST PALM BEACH Palm Beach Mall,
683-1502

GEORGIA '
ATLANTA:

917 Peachtree St., 874-3069
Greenbriar Shop. Ctr., 349-075]
No. DeKalb Shop. Ctr., Decatur, 638-8002
ILLINOIS
BELLEVILLE Bellevue Plaza Shop. Ctr,,
235-4050

CHICAGO Evergreen Plaza at 95th St,
6369796

ELGIN 528 Qundee Ave., 695-5361 .
HARVEY Dixie Square Shop. Ctr., 339-3860
WAUKEGAN Belvedere Mall, 336-3151
INDIANA
RICHMOND 735 Richmond Square Shop.
Ctr., 966-4578 i
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ORDER BY MAIL FROM YOUR NEAREST

KANSAS »"
OVERLAND PARK Ranch Mart So.
(Leawood), 649.2122
WICHITA Parklane Shopping Center, .
85-2211

KENTUCKY
BOWLING GREEN Bowling Green Mall,
8426564 \
Newport Plaza, 70 Carothers
Rd., 441-4361

LOUISIANA
GRETNA Qakwood Shop. Ctr., 362-7989
MONROE 1818 Tower Or, Plaza,323-7468
NEW ORLEANS 3112 Paris Ave., 282-1282
SHREVEPORT 1297 Shreve City, 865.9661

MAINE
BANGOR 20-24 Broad St., 945-9494
PORTLAND Pine Tree Shop. Ctr.,773-7071

MARYLAND
BALTIMORE Perring Pky. Shop. Ctr,,
661-352

LANGLEY PARK Mampshire-Langley
Shop. Ctr., 439-6688
ROCKVILLE 1600 Rockville Pike,427-1323

MASSACHUSETTS
BOSTON:
167 Washington St., 523-4719
594 Washington St., 426-3431
BRAINTREE South Shore Plaza, 843-9200
BROCKTON Westgate Mall, 588-5327
BRIJO‘:(UNE 730 Commonwealth Ave.,

734-1000
CAMBRIDGE Fresh Pond Shopping
Cent;g, 178 Alewife Brook Pkwy,,
1-292

491
DEDHAM Dedham Mall, 300 VFW Pkwy.,
3291587

DDRCHESTER Bayside Mall, 262-4803
FRAMINGHAM Shoppers’ World, 872-6569
LEDMINSTER Whiteacre Shop. Ctr.
LOWELL Central Shop. Plaza, 455-5469
MEDFO!GID 278 Mystic Ave. (Durrell Div.),

395-6700
NATICK 136 Worcester Rd. {Durrell Div.,
655-1850
ﬂUlNCV332281 Quincy Ave. (Durrell Div.),
-331

SAUGUS:

N. E. Shop. Ctr., 233.5350

704 Broadway (Durrell Div.), 233-9541
SPRINGFIELD Springfield Plaza, 734-2189
WALTHAM2322 Main St. (Durrell Div.),

893-7
WEST SPRINGFIELD Century Shop. Ctr.,:
233 Memorial Ave., 7324433
WORCESTER Lincoln Plaza, 757-9030

MICHIGAN
DETROIT:
Macomb Mall (Roseville), 294-5650
Lincoln Ctr. (Oak Park), 398.5068
Sears Shop, Ctr,, {Lincoln Park),
388-1120

GRAND RAPIOS Woodland Mall

MINNESOTA
OULUTH 29.31 £ Superior St., 722551
MINNEAPOLIS:
1121 Nicolet Ave., 339-8229
140 Apache Plaza, 788-4911
Hub Shopping Ctr., 866-5027
ST. PAUL 47] No. Snelling Ave.,645-2063
MISSISSIPPI
JACKSON 3017 No. State St, 366-6226

MISSOURI
KANSAS CITY:
1234 Grand Ave., 421-1030
Antioch Shop. Ctr., 454-2400
ST. JOSEPH 505 No. Belt Hgy., 233-2423
ST. Lowis:
1125 Pine St, (Walter Ashe Div.),
2411125
South County Shopping Center,892-1800
Northland Shopping Center, 381.5190
10483 St. Charles Rock Rd,, St. Ann,
423-1700
NEBRASKA
OMAHA 3002 Dodge St., 3462433
NEVADA
LAS VEGAS 953 East Sahara, 734-2835
NEW HAMPSHIRE
MANCHESTER 1247 Eim St, 6691303
NEW JERSEY

FORDS 588 New Bruswick Ave., 442-5959
PEgNSSSIZJKEN At. 130 and Browning Rd,,

-0260
TRENTON 1461 Hamilton Ave., 586-1086

NEW MEXICO
ALBUQUERQUE:
6315 Lomas Bivd, N.E, 2685722
4th and Copper N.W. 247.3828

NEW YORK
ALBANY Colonie Shop, Ct., Colonie,
9208

459.
BINGHAMTON Vestal Shopping Plaza,
729-1525

BUFFALOD: .

725 Main Street, 852-6364

Transitown Ctr. (Williamsville) 632-7111
NEW YORK:

1128 Ave of the Americas, 687-4482
384 Fifth Ave,, 244-0444

ROCHESTER Ridgemont Plaza (Greece),
6 50690

SCHENECTADY Shoporama Ctr., Rotter-
dam, 355-9740

SYRACUSE:
3057 Erie Bivd, East, 446-4990

Fairmount Fair Ctr., 3675 W, Genesee
St., 468.0211

NORTH CAROLINA
CHARLDTTE 1010 Central Ave., 3753198

OHIO
CINCINNATI 740 Switton Ctr., 6314570
CLEVELAND:
Southgate Ctr. {Maple Hts.) Village
Shops, 475-8150
Richmond Mall (Rich Hts), 442-2955
Parmatown Shop, Ctr., 884-5127
COLUMBUS 4290 No. High St., 2679271
LIMA Lima Mall, 331-5085
WILLOWICK Shoregate Shopping ctr.,
944-6640
OKLAHOMA
OKLAHOMA CITY:
Mayfair Shop. Ctr., 943-849]
Hillcrest Shop. Ctr., 681.5591
TULSA 2730 South Harvard, 742-2255
OREGON
PORTLAND 1928 N.E. 42nd St,, 281-4842

PENNSYLVANIA
GREENSBURG Greengate Mall, 8370370
PHILADELPHIA:

2327G Cottman Ave., Roosevelt Mall,
3384711

1128 Walnut St., 923-2198
TISBURGH:

309 So. Hills Village Ctr., 343.5800
East Hills Shop. Ctr., 243-8200
PLYMOUTH MEETING Plymouth Meeting
Mall, 825-0699
RHODE ISLAND :
PROVIDENCE 355 Reservoir Ave., 467-339
EAST PROVIDENCE Shoppers' Town,

434.5672
WARWICK 296 Midland Mall, 828-4141

TENNESSEE
MEMPHIS:
1208 Southland Mall, Whitehaven,
967762

]

RADIO SHACK STORE

96 North Avalon, 272-758%

Eastgate Shopping Ctr., 683-3985

Frayser Plaza Shop. Ctr., 358-4315

1825 South 3rd St., 947.2371
NASHVILLE 100 Qaks Shop. Ctr.,.297-3662

TEXAS
ABILENE 2910 North First St., 673-8169
AMARILLD Western Plaza Shop, Ctr.,
55-28;

3
ARLINGTON Collins at Park Row,'277-3151
AUSTIN Hancock’Shoppinz Center, 454-3090
BROWNSVILLE 847 SE. Elizabeth St.,

546-6156
CORPUS CHRISTI 520 Everhart Rd.,
854-2661

.
DALLAS:
Medallion Center, 363-6236
125 Wynnewood Village, 948-320)
138 Marsh Lane Plaza, 357-7419
15 Inwood Village, 358-3892
507 Casa Linda Plaza, 328.2522
1424 So. Buckner Blvd., 391-5578
EL PASD 85 Bassett Center, 7787965
FORT WORTH:
Leonards Department Store,
200 Houston St., 336-9111
3524 Denton Hightway, 831-1951
2615 West 7th St., 336-4684
6303 Camp Bowie Blvd,, 737-0812
138 Seminary South, 927-7828
HOUSTON:
7949 Katy Freeway, 682.5694
8458 Gulf Freeway, 6434731
322 Northline Mall, 697-7914
Bellaire 4759 Bissonet, 667-5190
9417 lensen Rd., 694-4266
1407 Spencer Hgy. (So. Houston),
994-5575

IRVING Plymouth Park Shop. Cir., 2536811
LUBBOCK B-10 Caprock Shop. Ctr.,
23

799-1
MIOLAND South “9" Meta Drive,
682-7001
SAN ANTONID:
150 Wonderland Shop. Ctr,, 735-9161
684 S.W. Military Drive, 924-4851
7107Y, San Pedro Ave., 341-3391
SHERMAN 1620 Highway 75 North, 892-6553
TYLER 108 Troup Hgwy., 593-5392
WACD 4300 West Waco Dr., 752-7739
H

UTA
SALT LAKE CITY Cottonwood Mall, ‘277-3064°
VIRGINIA
ARLINGTON Parkington Shop, Ctr.}524.-5422
HAMPTON Mercury Plaza Mali, 838-5200
NORFOLK 4016 Granby St., 622-9080
PORTSMOUTH 3109 South St., 399-2115
VIRGINIA BEACH Pembroke Mall Shop.
Ctr., 4979211

. WASHINGTON
116 SW 148th St,, 242.3637

2028 Third Ave., 682-5280
837 N. E. 110th St., 364-8670

WEST VIRGINIA
MARTINSBURE Charles Town Rd.. 263-9995

RADIO SHACK' Dilwivlon of Tasdy Carparetion

For CATALOG ONLY -— mail to Radic Shack. 2727 W. 7th St.
Ft. Worth, Texos 76107 X
For ORDER plus CATALOG — mail to Radio Shack sfore nearest you.

Dept.

cat. No. [ amv. |

DESCRIPTION

PRICE EACH

FREE

NEW 1968 CATALOG

’

Min. order:

2.50. Orders up to $5.00: add 50¢: over $5.00:

Add STATE TAX where Applicable:

{3 Add te My Account
{J Check Enclosed.

NAME

[socompuTeR FREE

TOTAL

STREET -

ClTY+

STATE

ZIP

1
1
1
I
1
[}
I
I
[}
J  edd 75¢ to cover cost of handlimg and postage in U.S.
I
1
1
1
I
1
1
&

[}
1
I
1
1
1
1
1
1
I
1
1
I
1
1
!
1
)
1
1
1
i
+
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| POSITIVE FEEDBACK

Jurian M. SIENKIEWICZ, EDITOR

This Issue’s Cover. You've got to admit we had
some fun this issue. On the cover is Miss Carol
Brady listening to Date Pacer. After you get
tired peeking at Carol, we suggest you turn to
page 61 to discover how you can build your own
Date Pacer. The results are tremendous—peek
at the cover again!

i

q £

|

R

Miss Carol Brady—this issue's cover girll

Bye-Bye, Halt My friend Hal is a nice guy, but
there are times when you don't like nice people.
Hal has been getting into my hair of late, and I
just had to get rid of him. But how to do it with-
out hurting his feelings and still keep our friend-
ship? The method struck me cne morning when
I opened my front door to take in the milk bot-
tles. There was Hal beside a half-finished bash of
cow juice, angrily demanding the rest of his
breakfast!

I steered the boy to the breakfast nook and
set him up with three sunny-side eggs and a half
pound of sizzling bacon strips. As his fork
poised for the first dive I said, “Hold it, Hal! I

June-TuLy, 1968

lave you any idea
NOW many Ways you can
U NS handle?

" for slotted, Allen hex, Phillips, Frearson, Bristol,
Clutch Head, Scrulox® screws

as a nutdriver... for hex nuts, screws, and bolts

it accommodates 49 interchangeable blades _

of various types and sizes.

Its patented spring device permits quick blade insertion
and removal.

It's shockproof breakproof (UL) plastnc Comes in three sizes
— regular, junior, stubby — also Tee type.
It's available in a great variety of sets from
39-piece roll kits to compact, pocket cases.
For information on time-saving,
space-saving Xcelite 99" too! kits
and sets, mail coupon below.

r

| {

| |
XCELITE, INC. 64 Bank St., Orchard Park, N. Y. 14127

] |
Send Catalog 166 with information on *'99"" sets and kits.

| |

: name =

dd

i address i

| ity state & zip |
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have a small problem I would like you to answer
before you take a bite. It’s a simple problem that
even I can answer: How far can a dog run into
a forest?” '

That did it! Beyond my wildest expectations,
my dreams, my hidden thoughts, Hal, the mooch,
put down his fork and sat with a puzzled look.
He did not know the answer! 1 had to assure
him it was not a trick question, but rather a geo-
metrical problem with a logical answer,

With an air of human tragedy, Hal pushed his

‘plate away, quietly put down his fork, got up

from the table, and gave a last, longing lingering
look at the golden yokes and left.

I did it! I did it! I fooled the master mooch. He
didr’t know the answer. Do you? Well, it’s sim-
ple, you see—on second thought, see the next
issue of Radio-TV Experimenter. It'll all be in
my column. But if you can’t wait, send a self-
addressed, postcard and I'll jot down the answer
for you.

Last Issuve’s Puzzler. This is one solution
you must visualize or solve it the hard way
by using several loop equations. Imagine the
resistive cube illustrated in the last issue to
be formed by Y2-watt resistors arranged in
the shape of a cube. There is no solid matter
in the cube itself. Therefore, by pulling at
the corners of the cube where the ohmmeter
was connected, the cube would collapse into
the orderly resistive array shown below.

R T O TR ey

RS TERETITE A CE RSt T R R ERTETE

DOTTED LINE IS A 1-OHM
RESISTOR CONNECTING POINTS A-B

Now, all resistors fall into one of three
parallel groups that are in series with other
groups. The first group on the left consists
of three one-ohm resistors, which effectively
add up (or is it down, in this case?) to V5.
ohm. The same summation is true for the
group on the right. The center group con-
sists of six resistors and sums to 1 ohm.
Hence, when you add up ¥5 + 14 + 14, the
answer comes to % ohm.

Don’t believe me? Then make your own
resistive cube using 100,000-ohm resistors
—they’re easy to come ‘by. Then measure
the resistance at diagonal corners and the
result will be approximately 83,000 ohms
—or % of 100,000 ohms. .

e LT T T PP
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Phrustrated Fofog,rupher. Electronics editors
are a versatile breed of men. Aside from being
experts in their subject matter, they must be
gifted with a talent for writing and editing. But
that’s not enough! Most hobby electronics edi-
tors are camera bugs, too, and the reason is
simple. Many of the photographs you see on
these pages of this magazine are taken by your
Editor; not because he is the world’s best pho-
tographer but because he knows best which angle
to shoot for the best snap! Also, your Editor, in
many cases, has to disassemble, rebuild, alter,
modify, and re-assemble projects before he snaps
the shutter. Hence, with time your Editor has
become the hobby electronics magazine indus-
try’s foremost photographic specialist on black-
and-white, still-life equipment photos. (To be -
perfectly honest, I shoot lousy baby pictures.)

I'd like to take my lens cover off the fine peo-
ple at Kodak who through the years have been
quite patient in explaining to me how I can get
better photos. Frankly, without their help and
products this magazine would be filled with fog-
gy, dull photos.

Now, Kodak has done the impossible. They’ve
made it possible for even me to take excellent
baby color pictures (the babe on the cover is not
my photo). It’s all due to Kodak’s High Speed
Ektachrome film using their new Kodak Special
Processing Envelope. Film speeds with daylight
lighting of ASA 400 are possible with excellent
results. Your local film dealer can give you the
facts better than I can. In the meantime, your
Editor is shooting color photos of everything
with a wire in it, hoping some day to make the
front cover. Wish me luck—UI’ll need it.

A‘Head for Numbers. The European Center for
Nuclear Research (CERN) vies with the United

. States in fundamental physics, hoping to discover

new atomic secrets that might redress the bal-
ance of technologic power for the proud Euro-
pean fathers of it all. While the weird banks of
electronic equipment on opposite sides of the
Atlantic resemble one another, CERN enjoys *
one instrument the United States can hardly
duplicate; its human computer, William Klein.
No machine has yet been programmed that
can display the sort of intellectual skill that Wil-
liam Klein brings to computation. He restores
man’s ego in the face of electronic marvels. Mul- -
tiplication, for instance, of any five figure num-
ber takes him but a few seconds. Even 1,388,-
978,361 X 5,645,418,496 = 7,841,364,129,733,-
165,056 is done all in his head in 64 seconds.
For Klein, this involves 25 multiplications, each
of two-digit numbers—49 operations in all.
Division; addition, subtraction, power, roots,
logarithms and factors are all handled with equal
facility. Behind this unique ability lies a phenom-
enal memory for number and sheer intellectual
virtuosity. (Continued on page 129)
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UNUSUAL
VALUES

A selectian of products availoble by mail for readers of Radio-TV Experimenter
All merchondise sold 8n @ money-back guarantee. Order Direct by Stock No. Send check or M.O.

23 ELECTRONIC PROJECTS in 1 KIT
Now easily build 23 fascinating electronie
projects that really work including transistor
radio receivers, phono-amplifier, electroni¢
organ, burglar alarm, flashing beacon ete.
Complete, foolproof indlvidual template for
each model clearly shows parts to be used.
Pegboard) assembly. Fully illustrated step by
step p ures. No soidering or tools re-
quired. Put it together—work it—take it apart
quickly and easily. Absolutely safe—uses in-
ggenslve 9-V battery. Great fun—educational

27.95 Ppd.

Stock No. 70,904HP. .. ..
STARTER KIT (Parts for
Stock No. 70,903HP, .

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
instrument valued from $75.00 up.

Stock No.  Dlam. Thickness Price
70,003HP AY " 4 $8.00 Ppd.
70,004HP &’ 12.95 Ppd.

70,005HP 8"
70,006HP 107
70,007HP 1247

13,7

24"

3" ASTRONOMICAL TELESCOPE
See stars, moon, phases of Venus, plan-
ets close up. 60 to 180 power—famous Mt.
Palomar reflecting type. AJuminized &
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 “HANDBOOX OF HEAVENS”;
“HOW TO USE YOUR TELESCOPE.”
Stock No. 85,050HP. . ........ $29.95 Ppd.
Stock No. 85,105HP—(41/,").$84.50 F.O.B.
Stock No. 85,086HP—(6”). .$199.50 F.O.B.

“‘FISH'* WITH A MAGNET
Go treasure hunting on the bottom. Fas-
cinating fun & sometimes profitable! Tie a
line to our 5-lb. Magnet—drop it overboard
in bay, river, lake or ocean. Troll it along
bottom—syour *‘treasure’’ haul can be out-
board motors, anchors, other metal valu-
ables. 5-1b. Magnet is war surplus—Alnico
V Type—=Gov't cost $50. Lifts over 150 lbs.
onland—much greater weights under water,
Stock No. 70,571MP......... $12.50 Ppd.
- Ol i

—
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NICKEL-CADMIUM BATTERY BARGAIN!

Terrific value—slightly used gov’t surplus,
Lightweight 5 cell, 6 volt, 4 Amp-hour bat-
tery with almost unlimited life. Extremely
high current output. Recharges in 1 hour with
Edmund kit. Won’t deteriorate when left dis-
charged. Mintmum maintenance—few drops of
water per year. Rugged, shock-and-vibration
resistant nylon case. Delivered partially
charged, filled with electrolyte. 347 x 2/ x
67, 2 lbs,

Stock Neo. 70,942HP. . (battery) ..$15.00 Ppd.
Stock No, 70,807HP (charger kit) § 8.00 Ppd.

FLY 9-FT. HOT AIR BALLOON

9 Pt. tall. Rises to amazing heights on just
hot alr. Supplied with tether attached, so can
be used over and over. Easy to make, launch,
fly. Loads of fun. Great for celebrations, sei~
ence fairs, plain fun. Will lift model gliders,
parachutes, instruments, etc.—anything up
to 3% lb. Approx. 3 ft. diam. when fully in-
fiated. Kit contains 10 pre-cut red & white
gores (No. 1 model paper), 6 ft. 14-gage wire
for bottom ring, top, ‘‘tie-off’’ cord, complete
instructions.

Stock No. 60,691HP. . ........ $2.00 Ppd.

WORKING MODEL DIGITAL COMPUTER
Solve problems, teach logic, play games. With
miniature version of glant electronic brains!
Adds, subtracts, multiplies, shifts, comple-~
ments, carries, memorizes. Ceolored plastic
parts easily assembled. 12/x31%"x43%”, Incl.
step-by-step assembly diagrams, 32-p. in-
struction book covering operation, computer
language (binary system) programming, prob-
lems and 15 experiments.

Stock No. 70,683HP............. $5.98 Ppd.
IT’S HERE—-BIG, NEW DIGICOMP 1
Stock No. 70,946HP......... $16.00 Ppd.

¥ ] 'S

LONG-WAVE BLACK LIGHT FIXTURE
Extremely versatile, compactly designed, long
wave (32Q0-4000 angstroms) black ~light
(ultraviolet) fixture. Has 8.watt, 110.-V lamp
with built-in filter—eliminates harmful shorter
waye ultraviolet rays. Use to identify min-
erals, fungi, bacteria—check for surface flaws,
oil and gas leakage—perfect for displays with
flugrescent paper, paints, chalk, crayons, trace

powder. Incl. a a T
push-pull swlitch, connecting ilug. Mount
vert., horr., or on.gorner. 10” L., 112% W.,

a 3
Stock No. 70,364HP . .. .. ....... $9.95 Ppd.
No. 60,124HP (Replacement 8uilb) $3.25 Ppd.

GIANT FREE CATALOG

Completely new. Packed

struments, parts and ac-

=g to-get surplus bargains.

| LB lmasia. 2
- oculars, magnets, magni-

e

i 148 PAGES! MORE THAN 4,000 |
UNUSUAL BARGAINS!!

with huge selection of

lenses, prisms, optical in-

cessories, 100°s of chan‘.s,l

illustrations. Many hnrd-l

Enormous variety of tele-l

scopes, microscopes, bin-'

|ﬁers, photo components, ete. For hobby-l
ists, experimenters, workshops, fac-
Itorles. Shop by mail. No salesman willl
call. Simply check coupon_ or write for

Edmund Scientific Co.,l
IBarring\on, N. J. 08007.

ICatalog “HP'" to

I Name .

| Address

|
==

ORDER BY STACK NUMBER. » OPEN - ACCOUNT -TO 'RATED FIRMS » MQMEY-BACK GUARANTEE

EDMUND SCIENTIFIC CO.

JUNE-JULY, 1968

300 EDSCORP BUILDING
BARRINGTON. NEW JERSEY 08007
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ASK ME ANOTHER
RADIO-TV EXPERIMENTER

505 PARK AVENVE
NEW YORK, N.Y. 10022

20 Channels from 12

A CATV company advertises that it can furn-
ish 20 channels of TV. Since CATV systems
convert only VHF signals and since TV sets can
select only 12 channels, how is it done?

—R. B., Holland, Pa.

FROM
-p———p| CONVERTER TV SET
CATV i
3000
75a COAX TWIN-LEAD

, Al of the picked-up VHF and UHF television
channels are translated in frequency to one
VHF channel. Each TV set is equipped with a
converter, connected as shown in the diagram.
The TV receiver is set to the specified TV chan-
nel and a dial on the converter is used for select-
ing channels.

Powerful Ghosts ‘

1 live very close to a TV station and reception
of that station is poor, particularly in color.
When I disconnect the antenna line, the picture
is better but there are still plenty of ghosts. What
can I do about ir? :

! —W. H. F., Philadelphia, Pa.

You've got two problems: The signal is too
strong when the antenna is connected. Also,
your set picks up the signal through both anten-
na line as well as directly by tuner wiring. These

—l l—-— TV ANT

300 TO 75
BALUN

’ I ; MATCHING »
TV SET
COAX CABLE TRANSF ORMER

e 3 e 4 e 3k sk ke sk ok ke sk sk e e sk e ke ok ok ke ok ek ok ok

A}

multiple signals are not phase and you get
severe ghosting.

The cure may require substantial investment.
Replace the twin-lead transmission line with
RG-59/U coaxial cable and install a balun (300
to 75 ohms) near the antenna as shown in the
diagram. At the TV set, use a 75- to 300-ohm
matching transformer. You might also require a
signal attenuator to reduce overload in the set.

Another solution, but a costly one, is using a
VHF-to-VHF converter. By converting channel
frequency you will avoid ghosts caused by pick-
up of signals directly by the receiver. You can.
get the necessary hardware from Jerrold Elec-

~ tronics, 'Dept. JS, 401 Walnut St., Philadelphia,
Pa. 19105, or from Holt Electronic Research,
Dept. JMS, 105 E. Spruce St., Mahanoy City,
Pa. 17948. Holt makes a VHF-to-VHF con-
verter for $169.95. S

Crystal Selectivity

1 have had excellent results from the push-
pull receiver described in an old\issue of
ELEMENTARY ELECTRONICS. [t pulls in many
stations as far as Baltimore. However, selectivity
is poor, and | have been wondering if this can
be improved. 1 have a straight antenna 50 feet
long. Would a directional antenna improve this
condition?

—H. L. H., Warren, N. H.

You can’t expect high selectivity from a
crystal set. You could try a coil in series with
the antenna, such as a loopstick, as shown in .
the diagram. Vary its inductance with its tuning
slug. Also,’try placing a BC tuning capacitor in
series or parallel with the loopstick to obtain
best selectivity. . ’

ANT

N LOOPSTICK

« OVAR.L_ __._ -
CAPACITOR

T0 RECEIVER
ANTENNA TERMINAL

Try Ohms Law

Could you tell me how much current this
circuit draws?
/ —B. K., Ellwood, Pa.

Redrawn, the circuit becomes recognizable as
that used for inexpensive educational-kit analog
computers. For certain mathematical problems
the known values are set on potentiometers R1
and R2. R3 is adjusted, while alternately press-
ing and releasing pushbutton S1, until zero-

Rap10-TV EXPERIMENTER
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center meter M1 shows no indication. The an-
swer to the problem is read from the scale of R3.

With S1 depressed R1 draws 300 milliam-
peres; R2 draws 30 ma and R3 draw 3 ma.
Normally the meter draws litile or no current
but if all the pots are set to certain end-of-limit
positions, three volts will be directly across the
metet and it will probably burn out if Sl is
held down. The current, while the meter lasts,
will be whatever the source can deliver.

Transformer Color Code

I found an old power transformer in my junk
box. What is color code for the leads?

—F. B., Yonkers, N. Y.

The recommended standard color code for
both power and audio transformers is shown in
the diagram. But, all transformer manufacturers
do not necessarily use this code.

POWER AUDI0_AND QUTPVT
— PLATE

blue
H-¥Y B+ red

GRID OR
grn VOICE COIL
blk  RETURN
s 0B

g “ty VOICE COIL
(start) GRI0*

red/yel

red

PRIMARY el/blk RECT.  *FOUND ONLY ON PUSH-PULL
TAPPED FIl. NINDINGS

blk pLATE  IF g grio om
(COMMON ) blue

| }:;“::

DIOCE
ro/blk FULL WAVE
# red S © blk
= 1 R

GRI
bik/red DIQDE RETURN

AVC, OR GROUAD
st | Sonel L
PRIMARY IS w2 e T 6RID OR
NOT TAPPED ue 9" pIoDE

TA[FIFE

slate AMP,
FIl: FULL WAVE
STatelyel [ 43 B’-r'ed iolet. ke
slate wht RE?IgN
]

Two Bands, One Lead-in

How can I use one lead-in for a TV set and a
30-50 MHz band police receiver? 1 want to
mount antennas for both sets on the same tower,
What can 1 use for a 30-50 MHz band antenna?

—R. L. F., Snohomish, Wash.

Make a vertical dipole from two 6-foot long
sections of metal tubing and use a piece of
RG-59/U coaxial cable to connect it to a Jerrold

(Continued on page 32)
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fill in coupon for a FREE One Year Subscrip-
tion to OLSOMN ELECTRONICS' Fantastic Value
Packed Catalog—Unheard of LOW, LOW PRICES
on Brand Name Speakers, Changers, Tubes,
Tools, Stereo Amps, Tuners, CB, and other Vali-
ves. Credit plan available.

NAME
ADDRESS
cITY
GIVE ZIP CODE

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

OLSON ELECTRONICS

INCORPORATED

883 S. Forge Street Akron, Ohia 44308

STATE.

ke

8
PARTS STORES

i ‘i.
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NEW PRODVCTS

HIGH-FIDELITY
AMATEVR RADIO
SHORT WAVE
RECORDERS
GIMMICKS
GADGETS

Audiophiles,. Accessorize!

If you have component interconnection prob-
lems, Switchcraft has seven new molded adapt-
ers and cable assemblies. They are: A special
stereo adapter (330BP1, $2.50) that connects
2 single conductor phono jack outputs to one
3-pin in-line plug. A flanged, molded speaker
enclosure phono jack (379P1, $1.50) with a
24-in. parallel cable terminated with stripped
and tinned leads, with 3 mounting screws. An
adapter cable (381P1, $7.00) with a 3-conduc-
tor right angle phone plug on an 11-ft. 2-
conductor shielded cable to a Y junction,
making 2 single conductor 1-ft. cables termi-
nated with 2 conductor straight phone plugs. A
4-ft. stereo adapter cable (25FH81, $3.90)
with 2 standard molded phono plugs wired to a
3-conductor molded extension phone jack. A

i

e i, 17

Switcheraft Audio Cable Adapftors

26
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3-ft. stereo extension cable (25FF82, $3.25)
with 2 straight molded phono plugs wired to 2
molded phono jacks, providing 2 separate
shielded isolated channels. Parts
($3.75) and 25 FN82 ($4.50) are 6- and 10-ft.
versions of 25FF82, respectively. Pick 'm up
at your local hi-fi dealer, or write to Switchcraft,
Inc., 5555 N. Elston Ave., Chicago, Ill. 60630.

The State Is Solid and the
Module Is Mod

Here are two new solid-state modules from
Round Hill Associates. Reading from bottom
to top, the type AA-500 is a preamplifier with
a minimum voltage gain of 70 dB, and an input
impedance of 47,000 ohms and an output im-
pedance of 5,000 ohms. When used with any
low-level high-impedance input device, it will
deliver an undistorted output of as much as
5 volts rms, which can be used directly to drive
any high-input-impedance power amplifier. With

Round Hill Associates Solid State Modules
Top: Type OS-100 Power Oscillator
Bottom: Type AA-500 Preamplifier

this circuit board you don’t need anything but
signal and power connections. Size is 4%4 x 3 x
14 in., weight 2 oz., price $23.95. The module
at the top in the photo is type OS-100 power
oscillator, which utilizes two transistors in a
push-pull arrangement to produce a sine-wave
output having less than 1% harmonic distortion.
Frequencies from about 20 kHz to over 150
kHz can be generated, and a tapped output
transformer provides a variety of possible out-
put voltages. The OS-100 is recommended for
supersonic signalling, biasing of tape recorder
heads, and supplying power for tape erasing.
Input terminals on the unit provide a means for
amplitude modulating the oscillator signal, so
you can use it as a modulated signal generator
or as a low-power/low-frequency transmitter,
The OS-100 operates from any well-filtered DC
supply of 18 to 22 volts, and draws approxi-

!

25FK82.

RaAp10-TV EXPERIMENTER
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mately 100 mA. Unit is 5 x 3 x 2 in., weighs 4
oz., and costs $21.95. Write for further specs to

Round Hill Associates, Inc., 434 Ave. of the

Americas, New York, N.Y. 10011. RAD'O ELECTRONICS

1968 Catalo 680 F
Probing the Vast Wasteland g REE'
This new test probe from Triplett, Model ( .__ . Now OFF PRESS

Live Better Electronically With

72-265, is designed to operate with their 11-
megohm VOM (Model 600). The 40,000 VDC BETTER THAN EVER
Over 500 Pages

Stereo Hi-Fi e Citizens

S Band ® Ham Gear ® Tape
|1l“‘?qﬂ Recorders o Test Equip-
L4 Feae ment ® TV and Radio Tubes

and Parts e Cameras e

I ; Auto A i Musical
ey o Chi T
Featuring Everything in Electronics for
e HOME e INDUSTRY e LABORATORY
from the “World's Hi-Fi & Electronics Center”
LAFAYETTE Radio ELECTRONICS

Dept. Mf-8, P.0. Box
Syosset, LI N.Y. 11791 ~

send me the FREE 1968 LAFAYETTE Catalog 680 MF-8

Name
Address
City State.

O

(Please Give Your Zip Code No.)

POWERFUL
WIRELESS
TRAHSMITTER

- « « the size of
a package of
cigarettes

ONLY $ 995

Compietely Assembled
{ncl. 2 Microphones
& Battery

r
]
1
1

Triplett Model 72-265 40,000-Volt DC Probe

portable probe lets you make accurate and safe
high voltage checks on all color as well as black-
and-white television sets, prior to making color
alignment adjustments. It can also be used for
checking power supplies of radio and television
transmitters. The 72-265 checks three ranges:
40, 16 and 4 kV DC. For proper readout, set
the VOM at these ranges and multiply by fac-
tors of 1000 correspondingly. The new probe
is equipped with a miniature spring tensioned
hook at the end of its tip which frees your
hands and provides positive contact with the
mechanical connection of the circuit being
tested. An instruction label on the probe tells
you the DC power ranges you can test. The

probe, which comes with a 44-in. cable, meas- Here’s a compact marvel of transistorized electronics

ures 12'% in. long by 7-in, dia., and weighs that does just about e}e{verfythmg . y%t lllsd tirllly
1 is ice i iq enough to fit in a pack of ci arettes alle e
7% oz. List price is $25.20. If you wish to probe | {20080 S0 BROADCASTER, this battery operated

+ the matter further, write to Triplett Electrical | transmitter picks up sound through its sensitive

Instrument Co., Bluffton, Ohio 45817. I‘Pg;;gghxfl\‘,[e I?;l‘i}otrallj‘gﬁ%&ie(g"g{)‘gﬁéaﬁggz) thru any
. e Broadcasting e Remote Recording
ntrolled Impedan k : S ; .
Cgcott’s neew e gipgkeﬁfarse‘%sggngg}or o Guitar amplification ® Sickroom Signal
e Baby minding o Auto to Home

use with solid-state components, which perform

1 Thia Really Modern Wonder Package comes completely
best over a narrow range of ]oad. lmpedance. assembled, and includes two microphones (1 Xtal for
The S-9 system, 14 x 8% x 5 n., includes broadcasting, 1 contact type for musical instrument
woofer, tweeter, and Scott crossover system in | AmPlfying) plus a 9-volt batiery. Fully guaranteed.

b

a walnut finished air-suspension enclosure, and | Send Cash, Check or Money Order to; (§12.95)
is priced at $39.95. The luxurious S-10 system | IMPERIAL ELECTRONICS Dept. RV

combines a large low-frequency speaker with 114 East 32nd St., Rm. 1602, New York, N.Y. 10016
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Speaker Linem

H. H. Scott HicFi

an adjustable high-frequency/midrange speaker
to provide extended range capabilities, measures
231 x 11% x 9 in., and costs $79.95. The S-11
comes in a contemporary hand-rubbed oiled
walnut cabinet, 24 x 14 x 11%4 in., and is priced
at $149.95. The super-luxe S-12 utilizes a mas-
sive woofer, midrange and high frequency
speakers for full response, measures 27 x 21 x
16 in., has removable grille frames, and is
priced at $274.95. The S-14, which is included
with Scott’s 2501, 2502 and 2504 stereo com-
pacts, features high compliance woofer and
tweeter level controls, measures 16 x 10 x 632
in., and costs $49.95. For additional informa-
tion on these Controlled Impedance systems,
write H. H. Scott, Inc., Dept. P., 111 Powder
Mill Rd., Maynard, Mass. 01754.

Get That Stereomobile Sound!

Here is a Stereo Conversion Kit that con-
verts any car radio using front and rear speak-
ers to stereo. The kit actually splits the sound
from your radio—high notes are produced by
one speaker, low notes from the other speaker.
This easy-to-install kit contains everything re-
quired for conversion—pre-wired switch and

J. C. Whitney Stereo Conversion Kit

chassis and easy-to-follow instructions. Fits all
cars and trucks. Only $6.50, postpaid, from
J. C. Whitney & Co., 1917 Archer Ave., Dept.
345, Chicago, Ill. 60616.

We Could Make Such . ..

Beautiful Music is Sonotone’s appellation for
their new Model 24TA cartridge, designed to
pick up the new hissless, humless recordings.
An innovation in its design is a snubber rubber
(rhymes!) pad, set between the cartridge body
and the mounting bracket, ensuring no me-
chanical vibrations at the point of mounting
bracket/cartridge body. As a result, the mid-
frequency response, the real work area of all
cartridges, is clean and separation is optimized.
Overall frequency response of the 24TA is said
to be smooth from 20 to 15,000 Hz; channel
separation averages 25 dB at 1000 Hz. For the
audiophile, the 24TA requires only two resistors
and a capacitor (per channel) to work directly
into low-impedance magnetic pickup inputs. Its
needle can be flexed 180° and come back to
playing position. All styli are available in com-
binations of 0.7-mil and 3.0-mil sapphire; dual
0.7-mil sapphire; 0.7-mil diamond and 3.0-mil

Sonotone Model 24T A Stereo Cartridge

sapphire; and 1.0-mil diamond and 3.0-mil sap-
phire. The 24TA with a sapphire-diamond
needle combination lists at $14.65. Care to
know more? Write Sonotone Corp., Elmsford,
N.Y. 10523.

Did You Always Want to

Play the Mighty Console?

The Artisan Organ people have 12 models
of transistorized organs, in kit or custom form,
which, by employing many sets of transistor
oscillators plus special voicing filters, reproduce
the actual tene of theatre pipes. Some examples:
the Imperial, with four sets of oscillators (262)
and 65 stops—kit price $3995.00; custom-built,
$7500.00. The Cinema, a miniature version of
the Imperial, has a single row of 47 stops, three
ranks of oscillators (190), and is $3195.00 kit

RaADIO-TV EXPERIMENTER
¢
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AM/FM—MULTI-BAND
HIGH SENSITIVITY—SELF CONTA[NED

Hear police, fire, aircraft,
amateur CB, etc. signals.
Covers 26 to 54 and 88 to
174 mc in eight calibrated
bands. Plus a ninth adjust- & 5
able band for 15 or 20 meter .2
SW BC listening. Five tubes :'m ’
AC power supply with silicon )
rectifier.

Write for catalogue of complete J 384C
line of converters, receivers and

audio equipment for recording. $59-95

KUHN ELECTRONICS, INC.
1801 Mills Ave. Norwood, Ohio 45212

NAVY WALKIE-TALKIE

®

MARINE
BAND

TRANS. & RECEIVER—Crystal controlled, can be
operated on any one channel in freq. range 2.3 to 4.5
MC. Voice (A3) communication only; output of Trans.
1s 0.2 watts & salisfactory communication between
units over average terrain should be maintained approx.
l:;p ;o one (1) mlle. With Tubes: 1/IR5, 1/185, 2/1T4,

/3

. Voltages required: 67.5 VDC 3 MA; 135 VDC
4M 1.5 VDC 225 MA f/Receiver. 87.5 VDC 1.5 MA;
135 VDC 19 MA; 1.5 VDC 225 MA & —8 VDC 30 MA
f/Trans. In a waterproof plastic case w/space for batt.
or power supply. Trclescoping antenna 8 ft, Has spec.
loading coil. Complete w/tubes, antenna, 2 crystals
FT-243 (no cholce of freq.) headphones. carbon micro-
phone. canvas cover, & manual.

214”7, Wt.: 8 Ibi W
“DAV" MODEL—Same as above, but wlth dlrectlon ﬂnding 2 5
loop and lip mic., plywood case w/straps. Size: 14x10x3” . s‘ 9

VIBRATOR Power Supply f/MAB & DAV. Operates from B VvDC 4 A
N-T1.6 Batt. or other power source. 6L2x334x134". 2 |bs. New.$6.95
Dry Charge Battery N-T-8 {/above power supply. 6 VDC 4 A...$3.9%
Prices F.0.B. Lima, 0.—259% Deposit on COD’s—Address Dept‘ 39
BIG FREE CATALOG—Write for your FREE copy now!

FAIR RADIO SALES

Artisan Transistorized Kit or Custom Organ

priced; $5500.00 custom built. For complete
specifications, brochure, price list; write Artisan
Organs, 1372 E. Walnut St., Pasadena, Calif.
91106.

For What We Are About

to Receive . .

Knight-kit’s new KG- 980 has some pretty
fancy features at a nice price for a 50-watt
solid-state stereo-FM receiver. With transform-
erless driver and output circuits, they claim
virtually no hum or distortion. Frequency re-
sponse is within 1 dB from 18 to 30,000 Hz.

1016 E. EUREKA » Box: 1105 * LIMA, QHIO - 45802

THOUSANDS OF BARGAINS
TOP VALUES IN ELECTRONIC

PARTS

Transistors, Modules, C. B., Speaker, Stereo, Hi-Fi,
Photo Cells and Thousands of Other Electronic Parts.

Send for FREE Catalogue
ELECTRONIC DISTRIBUTORS INC.

The FM tuner has a four-stage front end, in- EDI
cluding two RF stages for sensitive reception Dept. TA-2, 4900 Elston
even in fringe areas. There is an automatic Chicago, lIl. 60630

DO RUSH CATALOGUR

stereo switch and indicator light. The critical

Name ...
Address

TRANSISTORIZED - CONVERTER

KITS- 55.00 -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

Knight-kit Model KG-980 Stereo Receiver

FM front end and IF sections are factory-
assembled and aligned. The cool-running unit
also has precision tuning meter, speaker muting
switch, tape monitor, front-panel stereo head-

How to Write a
Classified Ad That Pulls

phone jack, and positive-action rocker switches.
Inputs include magnetic phono, tape monitor,
and auxiliary. There are outputs for tape re-
corder and speakers in addition to the head-

(Continved on page 128)

JuNe-JuLy, 1968 -
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Deluxe 48 page booklet—only $1 per copy. And,
with the booklet, you get a $2 credit towards your
payment of your classified ad in Rap1o-TV EXPERI-
MENTER. Send $1 now to Rap1o-TV EXPERIMENTER,
505 Park Avenue, New York, New York 10022,
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CB—AMATEUR RADIO—
SHORTWAVE RAD!O

102. No never mind what brand
your CB set is, Sentry has the crystal
you need. Same goes for ham rigs.
Seeing is believing, so get Sentry’s
catalog today. Circle 102,

130. Bone up on the CB with the lat-
est Sams books. Titles range from
“ABC’s of CB Radio” to “99 Ways
to Improve your CB Radio.” So Cir-
cle 130 and get the facts from Sams.

107. Want a deluxe CB base station?
Then get the specs on Tram’s all new
Titan II—it’s the SSB/AM rig you’ve
been waiting for!

101. 1If 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.

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

103. Squires-Sanders would like you
to know about their CB transceivers,
the “23’er” and the new “S5S.” Also,
CB accessories that add versatility to
their 5-watters.

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

*129. Boy, oh boy—if you want to
read about a flock of CB winners, get
your hands on Lafayette’s new 1968
catalog., Lafayette has CB sets for all
pocketbooks.

122. Discover the most inexpensive
CB mobile, Citi-Fone I1 by Multi-
Elmac Company. Get the facts plus
gther CB product data before you
uy.

50. Get your copy of Amphenol's
“User’s Guide to CB Radio”—18
pages packed with CB know-how and
chit-chat. Also, Amphenol will let
you know what’s new on their prod-
uct line.

116. Pep-up your CB rig's perfor-
mance with Turner’'s M+2 mobile
microphone: Get complete spec sheets
and data on other Turner mikes.

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

111. Get the scoop on Versa-
Tronics’ Versa-Tenna with instant
magnetic mounting. Antenna models
available for CBers, hams and mobile
units from 27 MHz to 1000 MHz.
45. Hams, CBers, experimenters!
World Radio Labs 1968 catalog is a
bargain hunter’s delight. Get your
copy—it’s free.

115. Get the full stery on Poly-
tronics Laboratories’ latest CB entry
—Carry-Comm. Full 5-watts, great
for mobile, base or portable use.
Works on 12 VDC or 117 VAC.

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.

54, A catalog for CBers, hams and
experimenters, with outstanding val-
ues. Terrific buys on Grove Electron-
fcs’ antennas, mikes and accessories.

ELECTRONIC PARTS

*135. Get with ICs! RCA’s new
integrated Circuit Experimenter’s Kit
KD2I112 is the first of its kind and
should be a part of your next project.
Get all the facts direct from RCA.
Circle 135.

132. Discover 18 new and different
professional-quality amplifiers, tuners,
and preamps completely assembled
on PC-boards now offered by Amper-
ex. Prices will amaze you!

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 1968 Allied Radio cataleg? The
surprising thing is that it's free!

2. The new 1968 Edition of Lafay-
erre’s catalog features sections on
stereo hi-fi, CB, ham gear, test equip-
ment, cameras, optics, tools and much
more. Get your copy today.

*8. Get it now! John Meshna, Jr.’s
new 46-page catalog is jam packed
with surplus buys—surplus radios,
new parts, computer parts, etc.

*23. No electronics bargain hunter
should be caught without the 1968
copy of Radio Shack’s catalog. Some
equipment and kit offers are so low,
they look. like misprints. Buying is
believing.

%5. Edmund Scientific’s new cata-
log contains over 4000 products that
embrace many interests and fields. It's
a 148-page buyers’ guide for Science
Fair fans.

*106. With 70 million TV 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.

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.

%7. Before you build from scratch
check the Fair Radio Sales latest cat-

alog for electronic gear that can be
modified to your needs. Fair way to
save cash.

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

10. Burstein-Applebee offers a new
giant ‘catalog containing 100s 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.

120. Tab’s new electronics parts cat-
alog is now off the press and you’re
welcome to have a copy. Some of
Tab’s bargains and odd-ball items are
unbelievable offers.

117. Harried by the high cost of
parts for projects? Examine Bigelow’s
13th Anniversary catalog packed with
“Lucky 13" specials.

ELECTRONIC PRODUCTS

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

*44. Kit Builder? Like wired prod-
ucts? EICO’s 1968 catalog takes care
of both breeds of buyers. 32 pages
full of hi-fi, test, CB, ham, SWL, au-
tomotive and hobby kits and prod-
ucts—do you have a copy?

128. If you can hammer a nail
and miss your thumb, you can as-
semble a Schober organ. To prove the
point, Schober will send you their
catalog and a 7-in. disc recording.

126. Delta Products new capacitive
discharge ignition system in kit form
will pep up your car, Designed to
cut gas costs and reduce point and
plug wear. Get Delta’s details in full-
color literature.

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

109. Seco offers a line of special-
ized s and standard test equipment
that's ideal for the home experimenter
and pro., Get spécs and prices today.

TOOLS

*78. You can drive nuts and screws,
ream, scribe, pierce holes with Xcelite
Series 99 handles and economical, in-
terchangeable blades. Many kits avail-
able. Get your copy of Catalog 166
today.
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118. Secure coax cables, speaker
wires, phone wires, etc., with Arrow
staple gun tackers. 3 models for wires
and cables from 3/16” to 4" dia
Get fact-full Arrow literature,

SCHOOLS AND EDUCATIONAL

%74. Whiz through math and elec-
tronics problems without pencil and
paper. Get the facts on the amazing
Electronics Slide Rule and 4-lesson
instruction course offereCc by Cleve-
land Institute of -Electronics. Na
charge!

*61. ICS (International Correspond-
ence Schools) wants to send you a
64-page booklet on the most often
asked questions on preparing for an
electronics career. You also get ‘“How
to Succeed” and a sample ICS lesson.

Prepare for tomorrow b
studying at home with Technica
Training International. Get the facts
today on how you can step up in
your present job,

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, ~

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.

3. Get all the facts on Progressive
Edu-Kits Home Radio Course. Build
20 radios and electronic circuits;
parts, tools and instructions come
with course.

HI-FI/AUDIO

134. Discover PlavTape—America’s
newest tape cartridge and tape play-
ers. Units priced at under $17 with
cartridges at 45-disc prices. PlayTape
has one of America’s largest record-
ing libraries.

19. Empire’s new 16-page, full-color
catalog features speaker systems in
odd shapes for beautiful room decor.
Also, rediscover Empire’s quality
turntable line and cartridges.

124, Now, Sonotone offers you
young ideas in microphone use in
their new catalog. Mikes for talk ses-
sions, swinging combos, home record-
ing, PA systems and many more uses.

26. Always a leader, H. H. Scott
introduces a new concept in stereo
console catalogs. The information-
packed 1968 Stereo Guide and catalog
are required reading for audio fans.

85. Write the specs for an ideal
preamp and amp, and you’ve spelled
out Dynaco’s stereo 120 amp and
PAS-3X preamp. So why not get all
the facts from Dynaco!

119. Kenwood puts it right on the
line. The all-new Kenwood stereo-FM
receivers are described in_a colorful
16-page booklet complete” with easy-
to-read-and-compare spec data. Get
your copy today!

131. Let Elpa send you “The Rec-
ord Omibook.” It’s a great buy and
Elpa wants you to have it free. Your
records will thank you when the mail-
man delivers it.

16. Garrard’s Comparator Guide
clues you in on the new Synchro-Lab
turntable/changer series. Discover
how Garrard locks on to the correct
disc speed.

17. Mikes, speakers, amps, re-
ceivers—you name it, Electro-Voice
makes jt and makes it good. Get the
straight poop from E-V today.

27. 12 pages of Sherwood receivers,
tuners, amplifiers, speaker systems,
and cabinetry make up a colorful
bookler every hi-fi bug should see.

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

99. Get the inside info on why
Telex/Acoustech’s solid-state ampli-
fiers are the rage of the experts, Col-
orful brochure answers all your ques-
tions. .

TAPE RECORDERS AND TAPE

123. Yours for the asking—Elpa’s
new “The Tape Recording Omni-
book.” 16 jam-packed pages on facts
and tips you should know about be-
fore you buy a tape recorder.

31. All the facts about Concord
Electronics Corp. tape recorders are
yours for the asking in a free book-
let. Portable, battery operated to four-
wrack, fully transistorized siereos 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, Ia-
cludes a valuable table of recording
times for various tapes.

34. “All the Best from Sony” is an
8-page booklet describing Sony-Super-
scope products—tape recorders, mi-
crophones, tape and accessories. Get
a copy before you buy!

35. If you are a serious tape audio-
phile, you will be interested in the
all new Viking/Telex line of quality
tape recorders.

HI-FI ACCESSORIES

112, Telex would like you to know
about their improved Serenata Head-
set—and their entire line of quality
stereo headsets.

104. You can’t hear FM sterco nn-
less your FM antenna can pull ’em in.
Learn more and discovér what’s avail-
able from Finco's 6-pager “Third Die
wmensional Sound.”

TELEVISION

%70. Need a new TV set? Then as-
semble a Heath TV kit., Heath has
all sizes. B&W and color, portable
and fixed. Why not build the next
TV you watch?

127. National Schools will help you
learn all about color TV as you
assemble their 25-in. color TV Kkit.
Just one of National's many exciting
and rewarding courses.

97. Interesting, heipful brochures
describing the TV antenna discovery
of the decade—the log periodic an-
tenna for VHF and UHF-TV, and
FM-stereo. Get it from JFD Elec-
tronics Corporation.

.‘-----------------------------------"
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World Famed BREVETTATA

TEAR GAS PISTOL

Appearance of this fine tear
gas weapon is similar to real §
gun, It Is Ideal for people who
work In lonely, dark locations
and n1ulre protection. Men KBS
glve this gun to wives and
daughters for night security.
Many industrial applications.
Shooting of gun stops agores- -
sor without permanently injur-
ing him. Neither permit nor Ilcense is needad.
but it is not sold to minors. It fires six car-
tridges withéut reloading. Each gun comes
with six tear gas shells and six blanks for
prastice and Is shipped prepaid. Gum unit
prices include, 12 shelis and all shipping costs.
Gun-unit &t .. .oiiiiieieiiiiiiie

i
E 2 Gun-units at $22.86 .

3 Gun-units at $29.94 .
4 Gun-units at $35.16 .

Extra boxes of ten tear gas shells at $1.50 ner box (prepaid with
gun orders). Extra boxes of blanks at $1.25 per box.

UNITED SAFETY SUPPLY CO.
310 West 9th Street
Kansas City 4RY, Missouri 64105

Tape this ad to the back of your TV or Radio Set

ALL TV-RADIO
RECEIVING T U B E s

o ALL BRAND-NEW, First Quailty. All Types
Available. o Orders Shipped First Class

Same Day Rec'd. e Unconditionally Guar-
anteed. ¢ 24 Month Warranty.

Send $1.50 for ea. tube + 50¢ postage
'& handling of entire order. FREE: Write
for TV Test Chart and Tube List to Dep’t rrv.ss

LUMNIYERSAL

TWBE CO. Orone Park, N, ¥. 11417

!
\ $10 TRANSISTOR IGNITION $10

Complete electronic 2 transistor dual ignition system
for cars, boats, trucks. Fully wired harness, dual
primary coil, instant changeover from transistor to
conventional or back. Neg. ground, 6 or 12 volt
system. Complete with instructions, ready to install.
Original price $35, now only $10.00 postpaid.

MESHMA 1988 Surplus Elechronic cotaleg showd hundreds of dal-
lar soving surplus borgains, Send 25¢ for new 92 page cotaleg,

MESHMA PO 80X &3, EAST LYNN, Mass. 01304

YOUR SCIENCE FAIR
PROJECT STARTS HERE

Now Available!
FOR A LIMITED TIME ONLY

1968 Edition
SCIENCE EXPERIMENTER only 75¢

Dozens of Science Fair projects, countless
ideas for further original research and ex-
perimentation cram the big 1968 edition of
Science .Expérimenter—now at your news-
stand. Typical of the fabulous construction
projects and features are: a solar motor, a
light beam phone, chemical magic tricks, ‘a

tesla coil and, of course, more exciting “blue
ribbon"’ prOJects you can build. FOR YOUR
HOME DELIVERED COPY SEND $1.00 TO:

SCIENCE EXPERIMENTER,

Dept. RT6-78
505 Park Avenue, New York, N. Y. 10022

~
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Continued from page 25

FCO-47 splitter/mixer as shown in the diagram.
Connect the TV antenna to the FCO-47 through
RG-59/U coax and a balun. For the common
lead-in, use RG-59/U or RG-14/U coax and
connect it to another FCO-47 near the TV set.
Connect the antenna terminals of the com-
munications receiver to the FCO-47 through
RG-59/U coax. Connect the TV set to the FCO-

_‘ ‘TANTENNA

300 T0 75q
BALUN

POLICE ANTENNA

= COAX. INNER CONDUCTOR
COAX SHIELD

150 COAX

FCO-47 3000
TWIN LEAD
;gcgmgnrc/«nous MATCHING T
IS TRNSFORER | 1y s

47 through the same kind of coax and a 75-ohm
to 300-ohm matching transformer. All connec-
tions to the FCO-47’s must be made with suit-
able coax connectors. The FCO-47 (available
from Jerrold Electronics, 401 Walnut Street,
Philadelphia) passes signals from 5 to 47 MHz

(Continued on page 133)
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Learn I.C.’s...Build this new

RCA Audio Amplifier Kit

RACA’s new Integrated Circuit Experimenter’s Kit,
KD2112, is the first of its kind. You get a “short course”
in integrated circuits, and you can build a 500-milliwatt
audio amplifier or a variable-tone audio oscillator.

The heart of this new “all-parts-included kit” is an RCA
linear integrated circuit-a multipurpose wide-band
audio amplifier — containing the equivalent of 7 tran-
sistors, 11 resistors, and 3 diodes.

Each kit comes with a 20-page manual which gives
complete step-by-step kit construction details. An extra
I.C. “chip,” with case removed, is also supplied so that
its circuitry can be examined.

RCA’s new Integrated Circuit Experimenter’s Kit
KD2112 is available from your RCA Distributor. Ask him
for it, and learn more about I.C.’s.

RCA Electronic Components, Harrison, N. J. 07029




In today’s electronics boom, the demand for

men with technical education is far greater than
the supply of graduate engineers. Thousands

of real engineering jobs are being filled by men
without engineering degrees—provided they

are thoroughly trained in basic electronic theory
and modern application. The pay is good, the
future is bright...and the training can now be

acquired at home—on your own time.

How to
become a

66 |
Non-Degree
Engineer”

34 Rap10-TV EXPERIMENTER



The electronics boom has created a
new breed of professional man—
the non-degree enginecr. Depending
on the branch. of electronics he's in,
he may “ride herd” over a flock of
computers, run a powerful TV trans-
mitter, supervise a service or mainte-
nance departmernt, or work side by
side with distinguished scientists on a
new discovery.

But you do need to know more
than soldering connections, testing
circuits and replacing components.
You need to really know the funda-
mentals of electronics.

How can you pick up this neces-
sary knowledge? Many of today’s
non-degree engineers learned their
electropics at home. In fact, some
authorities feel that a home study
course is the best way. Popular Elec-
tronics said:

“By its very nature, home study
develops your ability to analyze and
extract information as well as to
strengthen your sense of responsibil-
ity and initiative.”

Cleveland Method Makes It Easy

If you decide to advance your
career through home study, it's best
to pick a school that specializes in
the home study method. Electronics
is complicated enough without trying
to learn it from texts and lessons that
were designed for the classroom in-
stead of the home.

The Cleveland Institute concen-
trates on home study exclusively.
Over the last 30 years it has devel-

June-JuLy, 1968

oped techniques that make learning
at home easy, even if you once had
trouble studying. Your instructor
gives the lessons and questions you
send in his undivided personal atten-
tion—it’s like being the only student
in his *class.” He not only grades
your work, he analyzes it. And he
mails back his corrections and com-
ments the same day he gets your les-
sons, so you read his notations while
eve ythmg is still fresh in your mind.

Students who have taken other
courses often comment on how much
more they learn from CIE. Says Mark
E. Newland of Santa Maria, Calif.:

“Of 11 different- correspondence
courses I've taken, CIE'’s was the best
prepared, most interesting, and easi-
est to understand. I passed my 1st
Class FCC exam after completing my
course, and have increased my earn-
ings by $120 a month.”

Always Up-to-Date

Because of rapid developments in
electronics, CIE courses are con-
stantly bemg revised, This year’s
courses include up-to-the-minute les-
sons in Microminiaturization, Laser
Theory and Application, Suppressed
Carrier Modulation, Single Sideband
Techniques, Logical Troubleshoot-
ing, Boolean Algebra, Pulse Theory,
Timebase Generators...and many
more.

CIE Assures You an FCC License

The Cleveland method of training
is so successful that better than 9 out

of 10 CIE men who take the FCC
exam pass it—and on their first try,
This is despite the fact that, among
non-CIE men, 2 out of every 3 who
take the exam fail! That’s why CIE
can promise in writing to refund your
tuition in full if you complete one of
its FCC courses and fail to pass the
licensing exam.

This Book Can Help You

Thousands who are advancing their
electronics careers started by read-
ing our famous book, “How To Suc-
ceed in Electronics.” It tells of ma
non-degree engineering jobs a d
other electronics careers open to men
with the proper training. And it tells
which courses of study best prepare
you for the work you want.

If you would like to cash in on the
electronics boom, let us send you
this 40-page book free.

Just fill out and mail the attached
card.Or, if the card is missing, write to:

¥e 3
CIE
Cleveland Institute

of Electronics

1776 E.17th St., Dept, EX-26
Cleveland, Ohic 44114

Accredited Member National Home Study Council

ENROLL UNDER NEW G.I. BILL
All CIE courses are available under
the new G.l. Bill. If you served on
active duty since January 31, 1955,
or are in service now, check box on
reply card for G.l. Bill information.
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By Jack Schmldt el

o

“It’s not stereo, Alfred, there are
two apartments in this building!"’

“It might help if you checked the
balance or moved one of the speakers!”
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ESE5P520250aeEs : @ éto!ﬁ;oumws -
' ‘ @"5'7A"°“l, "’J e v e dﬂd”ow

- g

£ How OId is Old? Whenever this old Book- ‘ i

worm feels the pain in his bones, some kind pub- . -'-*-’—-*-—-‘--‘-* YOU GET
lisher sends a bit of nostalgia that predates me 1 -

and youth flows through my veins again. Floyd $ OFF*
Clymer Publications were kind in sending A4 4

Pictorial Album of Wireless and Radio, 1905-

when you buy

1928. ,32@
One of the most fabulous eras in science was L‘M Components from
that period in which man took the giant step “}
g b ERIE’S
WIRELESS AND RADIO 5
3 = ELECTRONIC
i 2
oy COMPONENTS
LR | L STATION
¥ T . {.‘i“ £
i B ( ] g
g ) =Tt E  NOW AT YOUR FAVORITE DISTRIBUTOR
B ! Soft cover
B I g 2 YOUR COMPONENTS ARE
. o ) NEATLY PACKAGED WITH
forward in communication by means indepen-
dent of direct contact and the transmission of COMPLETE DES CRIPTION
the human voice. Wireless and Radio relives this ;
era by offering photos and verbal pictorial sngps. A fo r EA S Y U SE/

Some of the photos show a Murdock 1-killowatt

112 Popular Components . . .

56 CERAMIC CAPACITORS i, D
28 SEMICONDUCTORS m—
18 VARIABLE CAPACITORS
10 MYLAR CAPACITORS

i “On purchase of only $2,50 o Parravivana

(ﬂ FOR FREE $.50 Coupon and

o

\x}\\ #\ 6-Page Components Catalog
\/‘_‘ — Send to:
ERIE TECHNOLOGICAL PRODUCTS, INC.
Erie Distributor Sales
644 West 12th Street » Erie, Pa. 16501

I
I
[
I
I
I
I PLEASE SEND CATALOG AND PRICE DATA ... TODAY
I
JI
I
|

i NAME
COMPANY ____
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CITY STATE
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{
spark transmitter (1912), Radiotron UV201
vacuum tube that listed for $6.50 (1920), Vic-
tor crystal set (circa 1920), Atwater Kent Model
10—$80 (1922), RCA’s Radiola IV made by
General Electric (1922), Paragon RA-6 receiver
first to use Armstrong regenerative circuit—$35
(1916), Daven Scanning-Disc television (1928),
just to name a few. This pictorial album has over
1000 exciting photographs—a historical text
worthy of any book collection. Published by
Floyd Clymer Publications, 222 N. Virgil Ave.,
Los Angeles, Calif. 90004. ]

<> Feh, a FET! There’s not much on FETs (field
effect transistors) published to date for the be-
ginner, so the old Bookworm has turned to a
text written especially for the practicing en-
gineer. FET Applications Handbook edited by
Jerome Eimbinder is a comprehensive compila-

Hard cover
288 pages
$12.95

tion on FET design data where goodly portions

are understandable by the electronics hobbyist.

and experimenter.

This text contains practical material compris-
ing a wealth of data on the FET and its various
applications in practical circuit designs. The first
four chapters are devoted to basic FET types,
parameters and characteristics/Zand operational
modes. Additional chapters, providing the real
“meat” of the content, deal with linear applica-
tions, chopper and switching circuits, integrated
circuits, and photo-FETs.

The in-depth information provided in this
book will be of immediate value to anyone look-
ing for new ideas and unique circuit applications,
including many basic circuit descriptions. Get
your copy of FET Applications Handbook from
Tab Books, Blue Ridge Summit, Pa. 17214. @

€= Here We Go Again. Gilfer Associates is now
offering the 1968-22nd annual edition of World
Radio TV Handbook: This is the only book that
will tell you everything you need to know about
foreign broadcast stations. It gives compre-
hensive details on frequencies, schedules, lan-
guages, programs, call letters, power, addresses
(these are important and not in every callbook),
station personnel, plus numerous special features
on DXing, SWL clubs, etc Also includes in-

[

Soft cover
340 pages
$5.95

formation on TV, foreign AM broadcasters, time
signals, weather stations, and a much expanded
list of U. S. stations. This is the book that every
SWL needs.

Order your copy of the 1968 World Radio TV
Handbook direct from Gilfer Associates, Box
239, Park Ridge, N. J. 07656.

= School Days. Utilizing a revolutionary meth-
od of self instruction, Fundamentals of Tran-
sistors provides the reader with the tools he
needs for the mastery of the foundation of tran-
sistor technology! and circuit design. In this
manual of programmed instruction, the reader
serves the dual role of pupil and instructor.
Throughout the development of the subject,
there is a constant sense of exchange between
the “expert” and the novice. Key questions are
posed, prompts and cues are offered, and an-
swers are surmised, then confirmed by a unique
system of checks.

The big plus going for this text is that it was

prepared by the Technical Training Staff, RCA -

Service Company, a division of RCA. You, too,
can get off the ground with transistors by pick-
ing up a copy of Fundamentals of Transistors:
A Programmed Text. It was published by Pren-
tiss-Hall, Inc., Englewood Cliffs, N. J. 07332. f#

Fundamenials of
TRANSISTORS

A Progeamemso Tk |

| Hard cover
223 pages

e e
B ] sk

= Ah, so! Did you ever troubleshoot a-Jap
transistor radio only to discover a blown 2SB221
transistor? Now, who wants to wait eight weeks
for a Hong Kong replacement? Besides, LBJ
says keep the cash at home. So, all you do is flip
open a nifty transistor substitution pocketbook
Transistoren and discover the Jap whatsit is a
2N109. This interchangeability guide between

-
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MISSING
THE

American, European and Japanese transistors
lists compatible transistors such as the counter-
parts: Jap 2SB220, European AC106, and popu-
lar American 2N404. And, the text does this for
thousands of transistors ranging in American
EIA numbers from 2N24A to 2N3588; Japanese
2812 to 2T3043; or European AC105 to 2G-

1026. : 9 -
Transistoren is the “must” pocketbook for |. BOATO

repair shops, home work benches and store

Ever since the advent of the bookshelf speaker, most loud-
speakers have looked Iike precisely what they are: boxes.
But far from being eyesores, many speakers on today's
market enhance rather than detract from room decor. To
Jearn how speakers can help you decorate your listening
room—pleasing the eye as well as the ear—don’t miss the
article on Speakers and The Music Room in the Spring/
Summer 1968 HI-F1 BUYERS' GUIDE, on sale April 11. Look
for it on your newsstand, or use“the handy coupon below.

Soft plastic cover | ni.FI BUYERS' GUIDE RTV-678

§§/f i 505 Park Avenue/New York, N. Y./10022
: Please rush me my copy of HI-FI BUYERS' GUIDE. I'm enclosing

$1.95 , $1.50 which includes postage & handling.
counters—wherever American transistors are | y.oo \
-available for direct replacement in foreign (please print)

equipment. Transistoren is distributed by Gilfer
Associates, Inc., Box 239, Park Ridge, N. J.
07656. : W | city - State ZIP

Don’t forget to include your ZIP CODE

Address.

l?kbon’t Be Blush:l;(sll Let us kncl)(w about the
d like the o’ B B
vioeow.s JsilosltI dj‘gsugown:the eti?le ar?c(l) ;lci:l?‘slh?r r:n BETTEB THAN
a post card and send it to the Editor. m
“1| THE HUMAN HEART!

The human heart has always been assumed to

be the most efficient pump devisable, and all
/////// attempts to replace an ailing heart with an
AR artificial one have tried to copy the original—
m and failed. Now a Texas heart specialist and a
biological engineer from Syracuse have come
up with a totally new concept—a non-pulsating
Teflon pump that is claimed to be three times
as efficient as the human heart! This exciting
development, which will probably render heart
transplants obsolete, is reported in an .exclu-
sive article in the June issue of SCIENCE &
MECHANICS—on sale at your newsstand
NOW. Or use the order blank below to enter
your subscription now!

___________________ .
rSClENCE & MECHANICS RTVEGZ8 |
| 505 Park Ave., N. Y., N. Y. 10022 |
] 12 issues $4; 24 issues $8; 36 issues $12. (Foreign: Add |
l $1 a year.} i
| Please enter my.__year(s) subscription. |
I T 1 enclose $ 0 8ill me.
| Name. |
| = (Please Print) i

"Oh, didn't you know that Harry | Address |

is studying electronics in depth?" Lcny B _ o }
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ROUND HOLE FOR A ROUND PEG

® The trouble with alligator clips is that they
were designed for grabbing wire and small flat
terminals. Try using them on larger objects and
zip—they slip right off, Here's an idea you can
try. Bend both jaws of a clip round with long-nose
pliers. Then watch how they grip tight on phono
plugs, dial lamps, transistor cases! and other
“slipables." —Bart Stramme

5-WAY CLIP-ON TERMINAL

® How many times have you tried to connect
several test leads to the same test point? The
chances are that the smaller the test point’s
physical area, the more leads you must connect.
To avoid crowding a test point and shorting a cir-
cuit, add a typical 5-way terminal to an alligator
clip. A dab of solder makes it one with many
possible connectlons —AL Wise

TAPE IT! BLOW IT! PULL IT!

® Did you ever notice how big your fingers get
when you pull a cartridge fuse, 3AG size to 30-
amp job, from its clips? Even with the power off
we worry about a shock. Shake your fears! Wrap
some 34-in. plastic tape around the fuse body .
with the ends forming a tab about 34-in. long.
Now yank tab for instant out! —J. Lamb

NO HANG NAIL FOR SOLDERING GUN

® Rust, grime, dirt, and films on component
leads and terminals may be too tough for the
rosin and heat of soldering. A phone plug ground
lead may resist solder unless the contact area is
filed. Make this soldering job easy by taping a
small nail file to your iron’s handle. The next
time you'll need a file to clean a terminal—the
tool will be in your hand. —|. Grafft

o

® Send your Imagineering Design Tips with full details and a photo or drawing to Radio-TV Ex-
perimenter, 505 Park Ave., New York, N. Y. 10022. The top ideas selected by the editors will
win $10.00 each. Entries become the property of Radio-TV Experimenter and can’t be returned.
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B Here we go again, hitting the CB product
trail.

But before we do, our thanks go to the many
readers who write us expressing their thanks for
picking out selected products from the mounds
and mounds of gear that hit the CB stores
throughout the year. In particular we would
like to thank Annabelle Griswald for sending
us a lemon meringue pie all the way from down-
town Burbank, Calif. Annabelle mentioned that
she is a grandmother and an avid surfer. The
Editor would like to mention he prefers fruit
cake. After all, how can anyone enjoy lemon
meringue pie after it’s scraped off the inside of
a mailbag?

Aunt Enna. Well we'll be a monkey’s uncle,
if it doesn’t look like there's a passel of new CB
antennas worthy of note.

Mosley Electronics, for instance, is now offer-
ing a monster base station antenna which they
call the Delta 5, Model SA-511-S. ‘This is a

"

Mosley Electronics Delta 5 5-Element Beam
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new and souped-up version of how to wither
every other station on the band with a 5-element
beam.

Seems Mosley has licked one of the bigger
problems which have plagued big beam anten-
nas; namely midriff sag or droop. This is ac-
complished with a special boom support system
which will not adversely affect the radiation pat-
tern of the antenna.

Speaking of its radiation pattern, it has a for-
ward gain of 9.5 dB (compared to a reference
dipole) and a front-to-back ratio of 20 dB.
What this means is that not only does it pump
most of your signal into the one desired direc-
tion, it will also block out signals bombarding
you from other directions.

That’s all well and good, but are you ready
for this: you can stack two of these antennas
back to back and lay on a signal which increases
the effective power of your CB rig by 20 times!
Try that on your transistor!

Details on this nifty trick (and others, equally
delicious) are available for the asking if you
write to Mosley Electronics and ask for their
new catalog. Their address is Dept. JMS, 4610
N. Lindbergh Blvd., Bridgeton, Mo. 63044.

Mini-Mite. A lot for your money doesn’t al-
ways mean a big and sprawling piece of metal
and glass communications gear. Today it often
means many good features rolled into a tran-
sistorized rig. If all of this space-age magic can
be had for a minute investment, all the better!

So it is with Amphenol’s all-new Model 750,
which gives you a full 5-watts input packed into
a cabinet 4% inches wide, 2 inches high, 54
inches deep, and all for $79.95.

The 750 gives you a squelch, .5 4V sensitiv-
ity, automatic noise limiter, combined dynamic
mike/speaker, transmit light, illuminated chan-
nel selector, 6-channel operation (crystals sup-
plied for Channel 9).

One of the other nice features of this rig is,
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THE SUPERSENSITIVE
DARKROOM METER

S & M MODEL A-3

$44.50
in kit form*

$49.50

fully
as§embled*

*Carrying Case
included
T W T T S T s iy, T e, S
Here is a precision instrument that meets the highest
standards of any meter available today. The S & M
A-3 uses the newest cadmium sulfide light cell to
measure light levels from twilight to bright sunlight
at ASA speeds of 3 to 25,000. This supersensitive
darkroom meter is successfully used with movie or

stilli cameras, microscopes, telescopes and it can
also be set up for use as a densitometer.

The computer gives F stops from .7 to 90 and lists ex-
posure time from 1/15,000 sec. to 8 hours; 4 range se-
lection; EV-EVS-LV settings. The unit is also equipped
with a large (44%2") illuminated mefer, paper speed
control knob and a new battery test switch.

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

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

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

Add 10% for Canadian and foreign orders

N.Y.C. residents add 5% for sales tax | I )

[J $44.50—1in kit form
[ Check ‘or money order

4

[ $49.50-fully assembled I

O Enclosed $3.00 deposit,
ship balance COD, plus I
postage and COD
charges.

[J A-3 Extra Carrylng Case —$4.95

enclosed, shlp post
peld.

(Please print;

|
|
i
|
i
|
|
|
-l

'3
'

Amphenol Model 750 6-Channel Rig

if you use it for emergency communications in
your car, it will operate with much less power
than it takes to light a typical 12-volt tail light.
This may not sound like such a big deal but think
what it will mean if you ever get stuck with
what the British call a “flat” battery. :

Why not find out more about this new minia-
ture communications station by contacting Am-
phenol Distributor Division, Dept. JMS, 2875
S. 25th Avenue, Broadview, Ill. 60153.

Motchless Mobiles. On the mobile front;
that is, we mean not for the front of the mobile
unit, but for roof-—oh well, forget it. Let’s just
say that New-Tronics has a new mobile CB an-
tenna which goes delightfully on your car’s roof
or any other flat surface. It’s their Model RTB-
27-L, a sexy, slick, sophisticated, streamlined
sky-hook which features an adjustable imped-
ance matching device for forming a perfect mar-
riage (electronically speaking, of course) with
your CB rig. Even has its own built-in spring for
those of you who take those low branches with-
out mercy.

More data sent to you gladly from New-
Tronics Corp., Dept. JMS, 3455 Vega Ave.,
Cleveland, Ohio 44113.

Nine's Fine. Possibly you're one of the few
CBers who haven'’t yet been given the clue about
CB Channel 9. It’s been set aside, on an unoffi-
cial basis, but with FCC blessings, as the Na-
tional CB Calling and Emergency Channel. It
is monitored for emergency calls by thousands
of CB base and mobile stations in addition to
organized CB groups such as REACT, HELP,
and others. The idea is for you to avoid using
.Channel 9 for regular messages to try and clear
it for important calls. 4

You can also help by publicizing the use of

New-Tronics Model RTB-27-L Hertz Grabber

RAD10-TV EXPERIMENTER
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C.E.S.R. Channel 9 Decal

Channel 9 by telling your friends and also dis-
playing a Channel 9 decal in the window of your
mobile unit.

While these decals are available from a num-
ber of sources, one of the nicest looking and
best quality decals sells for 50{ each from
C.ES.R,, 5§ Parish Court, Stony Brook, N.Y.
11790.

Johnson Supports CB! Right! E. F. Johnson
(you thought maybe L.B.?) has been supporting
for years and if you’ve been arcund for years,
youll recall that CBers have always picked
E.F. Johnson’s CB gear as one of their all-time
favorites. >

Well Mr. Johnson has a nice way of saying
thanks, he does it by bringing out some sharp

(Continued on page 134)

"Yipes! You've got a shorf, Mac!”

FELARLE LR AT i I
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Can’t
find
the
key
to |
electronics?

—then get your electronics cool with this
introductory offer to the two leading elec-
tronics magazines! Use coupon:

—

f————————— e e ——_—— —————— -
DAVIS PUBLICATIONS, INC. RTV-678 |
505 Park Avenue/New York, N.Y. 10022 |

|

|

I Yes! | want to find the key to electronics. |
I B Begin my subscription to both RADIO-TV I
| EXPERIMENTER and ELEMENTARY ELECTRON- I
| ICS at your special low-subscription rate of I
| $7.00

| O Bill me later.

I Name

|

|

[J Check enclosed.

City
| (Outside US.A. & Canada add $1.50 pstge. & hndig.) |
e o e e e o e e L — —— ——— — o— .

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

ELEMENTARY
ELECTRONICS

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

RADIO-TV
EXPERIMENTER

The magazine dedicated to the
hobbyist—the man who
wants to obtain a fuller and
broader knowledg’e of
electronics through the
applications of his hobby.




No woman should be allowed

to drive alone at night...

«

wo-way radio

Sure as fate it’s going to happen—the inevitable inconvenience
on the highway that cou/d turn into a nightmare for someone
close to you.

Unless, of course, her Car is equipped with citizens two-way
radio to close the cap between auto and help instantly when
trouble occurs.

To more thar a million American families, citizens two-way
radio already has become not only a marvelous everyday
convenience but a vital and irreplace-
able communications link. It can bring
asquad car, travel information, a friend-
ly voice or a loaf of bread with equal
facility. And for less than the cost of a
new set of tires.

Can you think of a better way to pro-
mote family togetherness or peace of
mind?

ELECTRONIC INDUSTRIES ASSOCIATION
2001 Eye Stree:, N. W, Washington, D. C. 20006 Citizens Radio Service Section
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Great Balls of Fire

Is bal | ghtning a myth? Should it be relegated to the dusty
psaudo-sciznce shelf occupied by such other odd notions as
ectoplasm, black sun miracles, and flying saucers? Until very
recenlly, most scientists regarded reports of ball lightning sight-
ings with considerable scepticism. But it is getting harder all the
time to poah-pooh the tales about float ng 3alls of fire, esgecially
si~ce man-made bzil lightning has at long last been created in
the laboratory.

Many Forms. If the accounts of harrowing experiences with
ba'l lightning repo-ted by hundreds of (Continued Ovarleaf)
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Balls of Fire

people are taken at face value, this type of
lightning can take many forms and behave
in strangely contradictory ways.

Natural ball lightning generally takes the
shape of an elastic sphere, although it need
not always have a smooth outer surface.
The ball may vary from one inch to 40 feet
in diameter, but is most likely to be from 4

-to 10 inches in diameter.

The luminous, glowing sphere can be any
special color—white, blue, yellow, orange or
red. It may be quite cool, or searingly hot
with temperatures up to 5000 degrees or
more. Some last only a few seconds, others
several minutes. Some die out quietly, with
hardly a whimper; others disappear to the
accompaniment of bubble-gum “pops” or
deafening explosions!

Impish Antics. Perhaps the most fasci-
nating characteristic of ball lightning is its
impish, unpredictable behavior. It slips into
houses through open doors or windows—
even through small cracks. It swooshes down
chimneys and pops out of fireplaces. It may
“explore” a room, then leave quietly the way
it eame—or just vanish into thin air.

Most often, the ball “floats”
along a more or less horizontal
path. But it may, on a whim, dart
erratically, run along fence tops or
electric wires, perhaps climb a (&
church steeple. &,

Encounters with humans have
ranged from the comic to near
tragic. For example, two centuries
ago, according to an Italian Abbé,
a rather precocious ball ducked un-
der a girl’s skirt and tore it to shreds
without seriously harming the dis-
traught victim. And thirty years
ago a British meteorologist told how
a more malicious ball streaked into
a BOAC flying boat to singe the
pilot’s eyebrows before exploding
with a loud bang. Ball lightning
literature is full of accounts of
similarly bizarre antics of this
strange form of lightning.

Optical lllusions? Most scien-
tists have for long regarded ball
lightning as a probable myth, large-
ly because of the anecdotal nature
of the reported sightings and be-

48 "

cause the balls, as described, had such highly
variable physical characteristics.

It has been suggested that the observers
had only seen retinal after-images after their
eyes had been dazzled by ordinary lightning
flashes. However, this scientifically sound
explanation has one serious weakness, as the
following simple experiment demonstrates.

You can create a retinal after-image
closely resembling ball lightning by looking
briefly at a bright electric light bulb and then
transferring your gaze to the wall of a room.
Rapid blinking of the eyes will enhance the
illusion. The demonstration is far more vivid
if you look across a darkened room at a
photo flash bulb or electronic flash when it
goes off. The brilliant, luminous ball you see
will change color, move about with a “float-
ing” action, and persist as long as a full
minute.

An ordinary lightning bolt, normally ob-
served, probably will not create a ball illu-
sion. However, the ball illusion might be ob-
served if the lightning flash is close by, or if
its light is reflected to the eye by some small,
bright object.

It has also been suggested that St. Elmo’s
Fire has been mistaken for ball lightning.
This is a luminous discharge of electricity
from pointed objects such as the masts and

~
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7
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If the tale related by an ltalian Abbé is true, ball
lightning can be a real time-saver around the house!
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yardarms of ships, lightning rods, steeples,
mountain tops, even people. Such misinter-
pretations may well have happened. But this
is not a ready explanation of all ball light-
ning sightings. St. Elmo’s Fire does not move
about from place to place, and it does not
explode with audible sounds.

People’s Phenomenon. Perhaps the
most disturbing aspect about ball lightning,
from the scientists’ point of view, is that it
has always seemed to be a sort of “people’s
phenomenon.” Ball lightning seems to make
itself known mainly to non-scientific “com-
mon people,” in somewhat the same way
that religious miracles favor uneducated
peasants rather than members of the clergy.
To meteorologists this seems unreasonable—
or at least unfair.

The meteorologists argue, in effect: “We
observe and photograph thousands of eléctri-
cal storms, hence we are the ones who should
see ball lightning most often. And yet we do
not. Hence there is no such thing as ball
lightning.” :

Actually, a few scientists have seen phe-
nomena that might have been ball lightning.
Perhaps the most interesting abservation was
by the late Professor J. C. Jensen of the
physics department of Nebraska Wesleyan
University. In August, 1930, Professor Jen-
sen made a photograph that shows several
normal lightning bolts and several bright
spots that look like exploding balls. One of
these balls fell to the ground *and exploded.
However, neither the photograph nor the
professor’s testimony did much to convince
the sceptical scientific community that ball
lightning really does exist.

Computer Evidence. In 1966 Drs. Mar-

tin A. Uman and Carl W. Helstrom of the .

Westinghouse Research Laboratory did some
fancy theorizing and then “proved,” with the
aid of a computer, that ball Hightning prob-
ably does exist.

The scientists theorized that ball lightning
results from changes in electrical conductiv-
ity in the air and associated temperature and
radiation changes. They imagined a ball of
air having a higher temperature than the
surrounding atmosphere, and assumed a
current of electricity being drawn into this
ball. The ball of air would heat up even~
more because of the electric current. These
basic ideas were developed into a series of
mathematical equations which the scientists
fed into a computer.

On solving the equations, the computer
indicated that these conditions would yield a

Jung-JuLy, 1968

ball several inches in diameter which would
glow about as brightly as a 1000-watt light
bulb. The characteristics of this theoretical
ball jibed very well with those described by
people who thought they had seen natural
ball lightning.

Admittedly, this “evidence” was still
highly circumstantial. It did not really prove
the existence of ball lightning; it only
showed that ball lightning is theoretically
possible.

Synthetic Lightning. The ultimate
proof of the existence of natural ball light-
ning will come if, some day, the phenomenon
is detected and measured with scientific
instruments other than the camera. But it
has for long been conceded that even lack-
ing such final, definitive proof, the existence
of ball lightning could be accepted if it could
be created in the laboratory.

Now that has been done, at long last. Drs.
J. Powell and M. Zucker of the Brookhaven
National Laboratory, working with other
scientists, have synthesized something that
is so like ball lightning that they have been
able to state with assurance that “it appears
that ball lightning is simply air with a high
proportion of its molecules excited to meta-
stable electronic states.” In short, ball light-
ning may be for real!

Plasma Ball. These Brookhaven physi-
cists had been experimenting with metastable
nitrogen plasmas (highly ienized gases)
when they observed that the plasmas had
characteristics very similar to those in re-
ported sightings of ball lightning. They de-
vised new experimcnts and came up with
some surprising—and highly convincing—
results. (Continued overleaf:)

Man-made ball lightning drifts about experi-
mental chamber at Brookhaven National Lab.
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Balls of Fire

It was first discovered that afterglows
could be produced in air, nitrogen, and oxy-
gen at normal atmospheric pressures. Longer
lasting afterglows were obtained with nitrous
oxide gas which exists in the atmosphere
in small amounts (this is the familiar “laugh-
ing gas” used as a medical and dental anes-
thetic).

The plasma balls created in the laboratory
ranged from to 6 to 8 inches in diameter
and had colors extending from white to
orange. Thus far the correlation with natural
ball lightning was excellent.

However, the synthetic balls had lifetimes
ranging from only 0.7 to 1.5 seconds—
roughly five times shorter than the average
lifetime of natural ball lightning. But this
discrepancy could be explained. First, the
plasmas created in the laboratory are con-
taminated with atoms introduced from the
energizing electrodes; this impurity shortens

.the life of the plasma. Secondly, a natural

lightning bolt, which creates natural ball
lightning, provides far more energy; hence
natural ball lightning contains a higher con-
centration of the metastable gases. Since
the decay is exponential, the light would last
longer before the emission became too small
to be distinguished from the background.
Prolonged Excitation. The experimen-
ters recognized still another important factor.
If the ball could be invested with a continu-
ing energy input, its lifetime could be greatly
increased. To test'the idea, a plasmoid inside
an 8 foot:cubical cavity resonator was con-

7

Plasma research, directed to-
ward design of magnetohy-
drodynamic nuclear reactor
power systems, led to other
experiments relating to natu-
ral ball lightning. Here, a re-
searcher at Brookhaven Na-
tional Laboratory in Upton,
N.Y. measures electrical con-
ductivity of a given plasma—
vranium iodide-neon gas.

tinally excited by a 75-MHz oscillator.

The result: The ball floated through the
cavity for as long as 20 seconds before at-
taching to the wall or occasionally exploding.

But does this prolonged excitation have
its counterpart in nature? The calculated RF
field strength in the cavity was about 1500
V/em. DC fields of this magnitude are
known to exist after a lightning stroke. How-
ever, a current of more than 10 mA is
needed to maintain the glow.- Hence, some
continuing current source is needed, most
likely from the clouds. No problem, say the
Brookhaven scientists. Continuing currents
of about 100 A have been observed (which
keeps the entire lightning stroke channel
luminous for several hundred msec.)

On the basis of such experiments the
physicists conclude: “Thus it appears that
bal lightning is simply air with a high pro-
portion of its molecules excited to metasable
electronic states. Once the ball is formed
by -the lightning stroke, it may receive addi-
tional energy from persistent currents in the
DC field, which could significantly extend
its lifetime from the 1 to 2 seconds it nor-
mally would have.”

When the man-made plasmoids are pro-
duced in a large chamber, far from the walls
of the chamber, they exhibit a “swirling”
action. This too is consistent with the be-
havior of natural ball lightning.

Unanswered Questions. The Brook-
haven experimernts have thrown considerable
new light on the hitherto baffling nature of
ball lightning. But much remains to be
learned. .

For example: Why does natural ball light-
ning move about in such strange ways? Why

(Continued on page 134)
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By Lloyd F. Ritchey, Jr.

[ Experimenters of every ilk will be tickled
pink (though not too literally, we trust)
with the performance of this small-but-po-
tent Lightning Generator. Capable of gener-
ating not-so-miniature lightning bolts up to
24-in. long, the device is unusually potent
considering its overall simplicity and mini-
mal power requirements.

While in operation, the Lightning Genera-
tor spouts a continuous, crackling discharge
of gyrating lightning bolts into the air. These
waving fingers of electricity will converge
and strike any conducting object that comes
within range.

A wad of paper placed, atop the discharge
terminal will burst into flames after a few

JUNE-JTLY, 1968

seconds’ operation, and a balloon tossed near
the terminal will pop as though shot down by
lightning. Though the Generator can inflict
a paintful shock if a hand gets too close, the
current is no more dangerous than that in an
automobile ignition system.

Construction. Building the Lightning
Generator is relatively simple. The cost, de-
pending on your scrounge-ability, will be
from $35 to $50.

Start with L2, the secondary coil, which
consists of a 36%2-in. length of 178-in. OD
cardboard tubing, wound with a single layer
of AWG 30 enameled, copper wire. Choose
as perfect a tube as possible and make sure
that it is not contaminated with paint or

S1
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other substances. Heat the tube in an oven to %7 /
"drive out moisture and paint it lightly with ////
varnish or plastic spray.
The coil can be wound by hand or N
chucked in a'slow-turning lathe. Starting ALNIN FOTL 8

Ya-in, from the end, begin winding clock-
wise, making all turns as tight and close to- 164 IN. _
gether as possible. Avoid kinks and overlap- | e~ GLASS
ping and, if necessary, splice all wire breaks
with Western Union splices.

Total number of turns will be about 3350,
but there is no need to keep count since the

turns are closely spaced. Leave about two " CORNERS ROUNDED
: TAPE
f ! — 9N !
S X
1 128 IN,

-

Aluminum foil is taped to the glass foil-side
up, with tabs protruding from opposite ends.

‘ type (length should not exceed 3 in.). Insert
a bolt through the center of the insulator and
" attach the 3-in. coil wire to the bottom end
of the bolt. No more than 34 in. of the bolt
should protrude from the insulator top.
Fasten the insulator to the end of the second-
ary coil with electrical tape.
—— 4 Make a platform for L2 by cutting a 9-in.
Photo shows how author mounted capacitor  square from Y2-in. plywood and fastening a
C1 in home-made, fiberglass-reinforced box.  6-in. long wooden dowel to the center. Use a

feet of wire free at the end. ALUNINUM FOIL FACE-UP
Stop winding Y in. from the =
opposite end of the tube and
run a 3-in. length of the wire
through a small hole punched
in the exposed cardboard.

This end will be the top of
the secondary. Apply several
coats of varnish or epoxy res-
in to the windings for protec-
tion and insulation. '

To make the discharge elec-
trode, fit the top of the
secondary with a porcelain,
center-fed insulator of any

Eight sheets of window glass and seven
sheets of heavy-duty aluminum foil form the basis
of capacitor C1. Plates are stacked as shown at right,
with each layer of foil covered with oil as described in text.
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3-in. wood screw tc|> attach the dowel, or glue
it in place. The secondary shouid fit snugly
over the dowel. :

The 2-ft. length of coil wire from L2 can
be brought through a Y-in. hole drilled in
the platform 1 in. from the dowel. For. ap-
pearance’s sake, add insulator or wooden legs
to the platform.

Primary coil L1, which fits at the base of
the secondary, consists of 28 closely-spaced
turns of AWG 8 insulated copper wire on a
10 x 5%-in. CD Quaker Qats box. In a
pinch, ordinary two-conductor line cord can
be- used, with the ends twisted together to
form one conductor. The box should be

&

' &%;%% TAPE TNSULATOR 3 :

%% IN. x
13 I¥. 0.0.

SECONDARY COIL

W00D PLUG

6 IN.

4 IN. DIA.HOLE
FOR GROUND WIRE

5
W00D 0;\
PORCELAIN
LEGS

gxgm.//—

WOOD PLATFORM

Platform for coil L2 is made from
9 x 9 in. square of 1,-in. plywood.

varnished and it can be reinforced with a
few layers of fiberglass cloth and epoxy resin.

To wind L1, secure the first turn at the
bottom of the box with a piece of string,
then wind clockwise until 28 turns have been
made. Do not wind the entire length of the
box, but keep the turns as closely spaced as
possible. Secure the last winding with electri-

cal tape. -

Cut a hole in the bottom of the box and
slip the completed L1 over L2, keeping the
secondary centered. The exposed cardboard
of the primary can be painted with non-
conducting enamel or wound with tape.
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Schematic of Lightning Generator, Biggest
single expenditure (roughly $20) is for TI.

PARTS LIST FOR _I.IGHTNING !
GENERATOR g

K1—5-amp. contact, 120-volt coil relay (Pot-
ter & Brumfield type MR3A or equiv.)

L1—38-feet AWG-8 solid insulated wire

* wound on 5V4-in. form.

L2—1650 feet AWG-30 enameled solid cop-
per magnet wire (approximately a V3-1b.
spool) wound on 174-in. form.

§1—S.p.s.t. pushbutton switch

T1—15,000-volt, 30-mA. neon-sign transfor-

, mer

1—Spark gap (see text)

1—16 x 20 x 5-in. deep box (plastic or wood
—see text)

1—porcelain insulator for discharge terminal

1—36, x 17-in. OD tube (cardboard, phe-
nolic, or other non-conductor)

1—10 x 5V4-in. OD tube {cardboard, phenolic,
or other non-conductor—see text)

3—SAE-30 motor oil, quart cans

8—12Y; x 162 x Vs-in. sheets of glass (to
fit box above—see text)

Misc.—9 x 9 x Va-in. plywood 'board, switch
box, wood screws, hookup wire, solder, in-
sulating varnish or epoxy, tape, etc.

CAPACITOR

L2+ =i
TO BOTTOM OF =
PRINARY AND —— =
BOTTOM OF

10 TOP OF
SPARK GAP

Pictorial didgram of Lightning Generator.
Leads are attached directly to tabs on CI.
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Low-Leakage Capacitor. A box about
16 x20x 5 in. will be needed for capacitor
Cl. A box can be made of V- or Y-in.
plywood and reinforced with, fiberglass, or
a store-bought variety can be had in the
form of a plastic refrigerator storage box.
Box size is not critical, though the box must
be large enough to hold the capacitor about
to be described.

Glass dielectric for. the capacitor consists
of eight sheets of 1615 x 1214 x 14-in. win-
dow glass. Cost should run $11 to $12. Use
extreme care in handling, as the edges are
razor sharp.

Cut out seven sheets of 20- x 9-in. heavy-
duty aluminum foil and assemble C1 as fol-
lows: lay a sheet of glass in the box and place
a sheet of 20-x 9-in. aluminum foil on the
glass as shown in the drawings. Pour in just
enough ASA 30 motor oil to cover the foil.
On top of this lay another sheet of glass and
aluminum foil, but be sure to reverse the tab
or free end of foil so that it protrudes from
the opposite side of the glass.

Press all air bubbles from between the
glass. This done, pour in more oil and con-
tinue the process, always alternating each
sheet of foil. Bend the foil tabs together on
each side of the capacitor in order that wires
from the rest of the circuit can be connected
to them. About three quarts of oil will be
needed for a 16- x 20-in, box. Wooden
blocks can be wqued around the plates as

SHORT WOOD SCREWS (TO KEEP LEAKAGE AT A MINIMUN
STAGGER SCREW ALIGNMENT WITH BOTTOM PLATE)

NUT BRAZED OR*
SOLDERED TO PLATE

VARNISHED WOOD (SIZE OF
BLOCK IS NOT IMPORTANT
AS LONG AS METAL PLATES
ARE AT LEAST 1§ IN. APART)

5\

NACHINE SCREWS

ALLOV AT LEAST
% IN. SEPARATION FOR ATTACHING WIRES
BETVEEN 4 TN, e 3

N3 TN,
DIA. BOLTS (2 REQ) i
AND WOOD BLOCK METAL PLATE

SPARK GAP
7
Spark gap can take any number of forms, but

this spacing arrangement worked best in qu-
thor's case. Gap is adjustable from Y to 1-in.

a means of keeping them from shifting.
There are a number of ways to make the
spark gap, but the best arrangement consists
of two !-in. diameter conddctors adjust-
able from Y- to 1-in. separation.
A simple gap can be made by mounting
two Y2-in. diameter bolts through nuts

SECONOARY COIL

L

= — =3 PRIMARY COIL
27-28 WINDINGS
#3 COPPER INSUL,
E—————————— (R LINE CORD—
WINDINGS CLOCK-
—= s -~ WISE

1 crouno HIRE__E\
FROM SECONDARY
Coil LT is close-wound with AWG-8 in-

sulated wire. One end of coil corinects
to spark gap, the other to C1 and to TI.

brazed on 1- x 2-in. metal plates. The plates
are mounted on a varnished wood block at
least 134 -in. thick to prevent arcing around
the gap (see our illustrations).

Power for the circuit is supplied by a
15,000-volt, 30 mA neon-sign transformer.
New transformers cost about $20—used
ones are considerably less.

Wire the circuit with AWG 12 or 14
single-conductor copper wire, as it is stiff
enough to be self-supporting. Route all wires
separate from each other and other objects,
keeping in mind that high voltages will be
present throughout most of the circuit. Ca-
pacitor C1 is wired into the circuit by attach-
ing wires directly to the aluminum foil tabs.
Place components according to drawings.

Operating the Generator. When the
circuit is ready for testing, connect the
ground wire from the bottom of the sec-
ondary to a water pipe or telephone ground
system. Adjust the spark-gap to about V4-in.
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separation, plug the transformer in, and turn
the switch on for a second or two.

A heavy, blue spark should bridge the

gap and a visible discharge should show from
the tip of L2. Throw the switch on again
and watch the capacitor to be sure that it is
not arcing around the plates. If no arcing
occurs in C1 and the coil seems to be func-
tioning properly, open the gap to % of an
inch and turn the power on again. This time,
an 18- to 20-in. discharge should dart from
the top of L2. At 1-in. separation the dis-
charge should reach a full 24 inches; beyond
1 in. the gap may not fire, Grinding the tips
of the bolts (forming the spark gap) into
conical points will make it easier for the arc
to form. Always keep an eye on the capacitor
for arcing—if allowed to occur, the plates
may break in time.

If no spark occurs, double-check the wir-
ing and make sure the plates in the capacitor
have been properly assembled. If the trans-
former is good, a 1¥2- to 2-in. arc can be
drawn between the output terminals 1 and 2
with the L1 and L2 out of the circuit.

Tuning. If the spark-gap is operating,
but either a weak discharge or none at all
appears at the top of L2, the
coil will have to be tuned.
This is accomplished by
varying the number or size
of the aluminum foil sheets
in C1 and by varying the
effective turns on L1. .

It’s easier to begin tuning
by varying the exposed area
of the top sheet of aluminum
foil and by “tapping in” a
few turns down from the top
of “the primary. Maximum
discharge generally will be
reached with a total varia-
tion of no more than two or
three turns on coil L1 and
one full sheet of aluminum
foil in Cl.

If reducing the number of
turns in L1 and changing
the numberof plates in C1
doesn’t help, try adding sev-
eral turns to L1 by splicing
in additional wire. An addi-
tional sheet of foil can be
added to the capacitor, but & =y
another sheet of glass will be
needed, too.

_June-Jury, 1968

Completed Lightning Generator stands ready to go with all of
a million volts!"Wiring between components is AWG-12 or 14.

It is best not to operate, the Generator for
more than 15 to 20 seconds continuously
without an equal time off, as the oil in the
capacitor will start to break down, allowing
arcing to occur. i

Experiments. Hold a fluorescent light a
few feet from the Generator and throw the
switch. The light will glow even though not
connected to any electrical source. Large,
clear light bulbs held near the coil will glow
with weird, flowing colors.

Bring a grounded, metal rod within range
of the discharge point atop L2 and notice the
“bunching” effect as the sparks leave their
random pattern and arc to the rod. The dis-
charge will not travel as far to reach a
grounded conductor as it will in open air,
since the atmosphere itself acts as the op-
posite electrical pole.

A pinwheel rotor about 6 to 8 in. in diam-
eter can be made from AWG 18 or 20 solid
wire and fitted atop the discharge terminal
so that it can rotate freely. When the Genera-
tor is operating, the rotor will turn from the
force of the discharge leaving the ends of the
wire. '

Place a piece of paper on the terminal and

SPARK GAP £
o

{
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close the switch. In a few seconds, the paper
will burst into flames.

Despite the extremely high voltages, the
Lightning Generator develops very little cur-
rent, making a shock from the coil relatively
harmless. However, the currents in the rest
of the circuit are very dangerous, so they
must be treated with respect.

The discharge is virtually impossible to
contain. Try inverting a_glass tumbler over
the discharge electrode; the discharge will
pass right through, leaving the glass full of
ozone. A heavy, waving arc will easily
crackle across a distance of a foot or more
to reach a metal rod. To capture the light-
ning on film, use a camera capable of at least
1/250th sec. shutter speed and try a variety
of f-stops.

Balloons can be shot down simply by
tossing them at the terminal, and sometimes
the effective range of the lightning “anti-air-
craft” is surprising.

With reasonable maintenance, the Genera-
tor will last indefinitely. And with a little
ingenuity you will discover new experiments
and gain insight into the fundamentals of
tuned circuits with this great-granddaddy of
modern radio.

How It Works. The primary coil L1
and capacitor C1 together form a tuned cir-
cuit designed to oscillate at a frequency four
times the natural resonant frequency of the
secondary coil L2. By inducing current at
the base of the secondary L2 equal to a
quarter of its natural wavelength, the in-
duced voltage will reach a peak, every half-
cycle, at the discharge terntinal at the top-of
L2. The voltage generated is determined by
the inductance of L1 and how accurately L1
is tuned.

The spark gap, being an open circuit, al-
lows the capacitor to charge to maximum.
The spark gap ionizes and the charge stored
in the capacitor discharges across the spark
gap and most of the charge stored in the elec-
trostatic field of the capacitor becomes en-
ergy in the magnetic field that builds up
around L1 as the discharge current flows
through L1. When C1 has discharged to a
point where the voltage across C1 will no
longer sustain an arc across the spark gap,
current stops flowing through L1 and the

magnetic field therefore starts to collapse.

When the magnetic field around L1 col-
lapses, it generates a counter EMF (electro-
motive force) or voltage that is almost as
great as the voltage from T1 that originally
charged C1. This voltage breaks down the
already partially ionized spark gap and C1
begins to charge all over again.

Because of the high inductance and low
natural resonant frequency of the secondary
winding of T1, this portion of the circuit is
effectively nonexistent. Most of the energy
pumped into the circuit formed by L1, Cl,
and the spark gap remains in that portion of
the circuit. The secondary of T1 just adds
energy every 1/120th of a second. For best
results, the oscillation frequency should be
some high harmonic (multiple) of this 120—
like 120 kHz.

Lightning-like discharge reaches 24-in. to
strike low-hanging ceiling beam, while op-
erator watches from a respectable distance.

As C1 recharges from the magnetic field
around L1, a point is again reached where
the spark gap cannot be sustained because all
the energy is gone from the winding of L1.
This means that the magnetic field has col-
lapsed completely.

Once more C1 discﬁarges, and current
fiow again reverses through the spark gap
and a magnetic field builds up around the
coil L1. With each cycle of charge and dis-
charge the energy transferred is reduced and
would soon die out if energy weren’t added
by the secondary of T1.

Each buildup and breakdown of the mag-
netic field induces a voltage in coil L2 which
discharges from the tip of L2 in the form of
lightning-like flashes and streaks. n
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THE
TELEPSYCHIC

-~ MIND

By Charles Getts

B ‘Either this man is a lunatic, or I've discovered the most
astonishing thing in the history of mental phenomena,’ thought
J. C. Bradford, Vice-President of Nationwide Broadcasting
System. He flicked the intercom switch and spoke to his recep-
tionist.  “Send Mr. Pambly in, Vicki.” § The mahogany door
of his office opened, and a middle-aged man with bald head,
cherubic face, and blue eyes entered. ¢ “Come in, come in, Mr.
Pambly,” said J. C. in a genial tone, as he waved a well-manicured
hand at the chair beside his huge desk. He picked up a letter as
Henry Pambly sat down nervously on the edge of the chair and
then folded his hands. § “Ordinarily, a letter such as this one would
be thrown into a wastepaper basket,” said J. C. “But for some strange
reason, Mr. Perkins, our General Manager, sent it up here to me. And
for some still stranger reason, I invited you for an interview. You
realize that most people would regard the writer of this letter as being
some kind of a lunatic?” §.“Yes, sir. 1 realize that, sir,” said Henry
in hesitant voice. “Hardly anyone I talk to about this believes
me. But I thought that it might be of some use in television so |
wrote your company. 1 need a job quite badly, sir.” § “Let me
just be certain that I understand your statements in this letter,
Mr. Pambly,” said J. C. “You say that for some time
now, you have had the ability to look into the lens of a
camera and register on the film whatever is on your
mind. Is that correct?” € “Yes sir,” said Henry.
“It all began six months ago when I fell off a scaffold.
I am a painter by trade. I suffered a mild con-
(Continued Overleaf)
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cussion from this accident. Then, a week
later, I was fooling #round with my camera
and holding it with the lens pointing at me
when 1 tripped the release accidentally.
When 1 developed the roll, I found that the
first picture was of my wife. It made me feel
frightened in a way, sir.”

“Why? Maybe somebody took a picture
of her with the camera when you weren’t
home,” said J. C., calmly.

“My wife has been dead for five years,”
said Henry. ) .

“Oh, 1 see,” replied J. C. slowly. “Well,
since you began doing this thing—looking
into the camera lens, I mean—you write in
your letter that most of the time you get
pictures of what you are thinking about.
What do you mean, most of the time?”

“Well, there have been a couple of times
when 1 wasn’t thinking of anything. My
mind was a blank and I took a picture just
for fun—to see what would happen.”

“And what did happen?” asked J. C. pa-
tiently. ' :

“One picture showed Moses holding up
the Ten Commandments and the other was

a close-up of the planet Saturn.”

J. C. loosened his necktie and opened his
collar as he pressed the intercom switch.

“Vicki, get Jim Blake and tell him to re-
port to Studio B. I want to run a closed
circuit test with Mr. Pambly. Tell him that
it’s urgent, please.”

As he leaned back in his padded-leather
chair and looked at the face of his visitor,
his mind filled with wild ideas. This meek-
looking painter could shake the very founda-
tions of the entire television industry if his
strange psychic ability registered on a TV

N

camera. Why, he could just hand Henry a
history book on ancient Egypt and let him
study it for a few minutes. He could then
sit him in a chair with a camera focused on
his eyes and broadcast a spectacle on the
building of the pyramids, with Cleopatra and .
a hundred or so dancing girls tossed in for
good measure. There would be no location
crews to send to Egypt, no research needed,
no big-name stars with astronomical fees,
no costumes . . . nothing but $4.50 for a his-
tory book! .

He lit a fresh cigar as his blood pressure
increased. .

“Let’s walk down to studio B on the floor
below and make a little camera test, Mr.
Pambly,” he said as he rose from his desk
and escorted his guest carefully out of the
office. .

The cameraman was waiting when they
entered the studio.

J. C. suddenly had a chilling thought. The
cameraman would find out about Pambly’s
gift and it would be all over the industry
within the next hour. Somebody might kid-
nap his discovery that same afternoon.

“Jim,” he said in casual tone, “this gentle-
man is very shy. I'm going to take a short
test of him for a pilot film. Just turn on
the camera and focus it on this chair, then
you can leave us alone. Report back to
studio D.”

When the man had left, J. C. led Henry to
the chair.

“Now just sit down here and look into
the lens, the same way you do with your own
camera. Let’s see, what do you want to
think about. Have you read any books
lately?” (Continued on page 131)
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E-V Model 631

E-V Model 627

{0 The tale is sad, but true: few tape fans
ever realize their tape recorders’ full poten-
tial when it comes to home recordings. Why?
Because the response characteristics of even
budget-priced recorders generally far exceed
the performance of the microphones sup-
plied with them. In fact, even many semi-
pro recorders are furnished with some of the
cheapest mikes imaginable.

The reason for this stems from the fact
that even a reasonable set of microphones
can tack $60 onto a recorder’s price tag.
Also, at the beginning the average tape fan
is happy just to get some sound on a piece
of tape; it’s only after the initial thrill wears
off that he starts to hear lack of lows, a
basic distortion level, pops, and mike break-
up. No, supplied mikes can rarely deliver
really good sound quality, for quality record-
ings require quality microphones.

Luckily, due to improved design and
manufacturing techniques, the price of a
reasonable quality—perhaps semi-pro—mike
is now in what can be called the budget
range of $30 to $40. This means that there’s
no longer any need for the serious recordist
to wait until he can afford studio micro-
phones.

Omni and Cardioid. A typical example
of quality at budget prices is Electro-Voice’s
new models 631 and 627, both priced at $36

June-JuLy, 1968
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1B CHECK

ELECTRO-VOICE
Models 631 and 627
Recording Microphones

(user net). The 631 is an omnidirectional
dynamic microphone which features a nota-
bly smooth frequency response between 80
and 13,000 Hz; an internal shock absorber
to minimize cable and mechanical noise gen-
erated by external contact; a built-in pop
filter; and an unusual, magnetically-operated,
sealed on/off switch.” And wonder of won-
ders, the mike is supplied with tangle-free
rubber-covered cable, rather than the easily-
knotted plastic type.

The microphone is available in either high
(25,000 ohms) or low (150 ohms) imped-
ance.

The model 627 microphone is similar to
the 631 except that it has a cardioid pattern
rather than omnidirectional, and the on/off
switch is a standard slide switch rather than
the magnetic type. The difference in pickup

FRONT

A B .

Fig. 1. Though mikes are similar in design, 631
has an omnidirectional pickup pattern (draw-
ing A), 627 a cardioid pattern (drawing B).

patterns is shown in Fig. 1. Fig. 1A is the
pattern of the model 631; note that it is sen-

-sitive to sounds from any direction. On the

other hand, the model 627’s cardioid pattern
(shown in Fig. 1B) indicates that the mike
is primarily sensitive to sounds arriving from
the front. '

Magnetic Switch. The 631’s magnetic
on/off switch is somewhat unique. The
switch itself is sealed inside the case, which
means there is no opening for the switch in
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the case. A small plastic block with a built-in
magnet locks in a track on the outside of the
case directly over the switch.

When the magnet is moved up, the switch
is open, thereby lifting the short across the

- -5
R WAL £

Model .63l’s unique on/off switch can easil);
be removed, leaving mike in the “on’ mode.

P

P

microphone and turning the mike oh. When
the magnet is moved down, the magnetic
field closes the switch, shorting the mike and
thereby turning it off. To avoid the possibility
of a dead mike, the switch (magnet) can be
lifted off the case, leaving the mike connected

smooth, balanced quality. In fact, its sound.
was the same as that afforded by some pro
mikes of higher cost available just a few
years back.

The 631’s resistance to popping was out-
standing. The average home recordist has a
tendency to mike too closely (family rock-
and-rollers have been known to get the mike
back almost to their tonsils). The result gen-
erally is explosive consonants, such as popped

Above, the 627 cardioid; below, the 631
omnidirectional. Price for either mike: $36.

Ps and Ts. But popping with the 631 was
sharply muted, even when the mike was
placed almost against the lips.
Summing Up. Both the Electro-Voice 631
and 627 proved capable of producing record-
“ings approaching the quality common to re-

Fig. 2. Smooth as it is,
N frequency response of

the 631 fails to reveal

508—

unit’s relatively low dis-
tortion and freedom

4 80 : 400 800
60 100 600 1K

’

2K

2

200
FREQUENCY

» RESPONSE IN DB

6K 20K

from breakup—two
15K

very potent factors
affecting _performance.

4K 8K,

in the on mode. What you end up with is a
switchless mike, but you're perfectly free to
reinstate the switch any time you like (it’s
almost like waving a magic wand).

Fig. 2 shows the specified frequency re-
sponse. Actually, the frequency response
cannot reflect overall sound quality as it does
not show distortion, and even a poor quality
mike can turn out a decent frequency re-
sponse. The acid test is always “How does a
mike sound when used,” and it is here that
you will note improved quality in your re-
cordings.

Performance. We compared the 631 di-
rectly against some microphones normally
supplied with recorders. It was immediately
apparent that the 631 had a decidedly

cording studios. And both sharply improved
the sound quality obtained from a recorder
when used with the mikes normally supplied.
Pickup patterns proved to be accurately
omnidirectional and cardioid, as stated (in
the case of the 627, an acoustic chamber ef-
fectively phases out sounds arriving from
the sides and rear).

Both the 631 and the 627 come with a 15-
ft. rubber-covered cable, microphone con-
necting plug, and a quick-release stand-
bracket. And both microphone elements have
heat-, moisture-, and salt-spray-resistant non-
metallic diaphragms.

For additional information, write Electro-
Voice, Inc., Dept. DF, Buchanan, Mich.
49107. |
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make music with..

DATE PACER

By Bill Britton

mmmmmmm! Love thatlsound,
- Daddy! But tell me: did you
really make it yourself?

B You say you’re lazy—and you’re
just ’bout broke, but you want hi-fi to
make a good impression on you-know-who?
Tell you what we’re gonna do! We're gonna
let you in on a little secret—good audio re-
production doesn’t have to be sky-high in
price. Most of the cost in those high-priced
units is for skilled labor, rent on large factories,
sales promotions, and don’t forget markup. The
Editors in cooperation with the author have come
up with a you-build-it project called .the Date Pacer
hi-fi system, using preassembled components. We
think it’s the greatest even at twice the price.

For The Price! If you've been looking around
for a low-cost good quality stereo music center—
just a record changer with an integrated (built-in)
amplifier and real speaker enclosures—you know
such a thing can’t be bought over the counter.

Do you really think you can get first class
high fidelity for under $100? For this price
or a bit more you can buy “hi-fi"—a one-
piece stereo player with attached speakers,
not over three feet apart. You might as
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DATE PACER

well have mono! What's that? You can get
one in a real pretty wooden cabinet—with
open-back speaker enclosures for “wide
sound dispersal” (and no bass at all) and
it’s only $160. Do you think it will be any
better than the one your friend picked up for
a C-note? Well, it sounds pretty good—ex-
cept that the amplifier has a tendency to
shatter on the sound peaks. Give up?

Don’t! You can get a really good quality
low-cost stereo music center by building your
own. But you’ll have to use the components
the Editors of Rap10-TV EXPERIMETER spec-
ify. Then you’ll not only have a good-sound-
ing system—you’ll have top-quality, real-
walnut styling—not a plastic box or a lami-
nated plastic or painted finish.

Patter on Date Pacer. The Date Pacer
you-build-it project is essentially a semi-kit—
just like those from a kit manufacturer. The
only difference is you buy the items sep-
arately and save some more money. All the
components are ready to connect together.
You don’t have to do a thing to the speaker
systems, record changer or amplifier. You
simply put a few holes into the walnut base,
mount the amplifier, solder a few connec-
tions and you're finished.

Remember, the overall sound quality is

from the stereo/mono ceramic cartridge.

It’'s an Amperex. The heart of the sys-
tem is the amplifier, an Amperex PCA-3B-
18-1-—a completely assembled printed-cir-
cuit board. Just solder on a few leads—from
the ceramic cartridge, to the speaker termi-
nals and from the power transformer.

To avoid size and voltage problems, and
make shopping easier, use the Lafayette
(19-0918) power transformer. It’s only
$2.95. You won't find this transformer
listed in the catalog—but order it anyhow.
Lafayette is stocking this item just for read-
ers of Rap10-TV EXPERIMENTER.

The PCA-3B-18-1 amplifier is rated at 4-
watts per channel. We know that won't
break any windows but you won’t play it at
full volume for long. Because even if the
neighbors or the family doesn’t complain
you'll turn it down because it’s uncomfort-
ably loud. But the power output is equal .
to, or greater than, most budget-priced stereo .
record players—and the Date Pacer sounds
a lot better, too!

The amplifier’s input sensitivity is rated
as 1.6 volts—good for ceramic pickups.: You
won'’t be able to use a magnetic pickup with
this” amplifier.

All the controls you need are mounted
right on the printed-circuit board. So you’ll
have to make provisions for Bass, Treble,
Balance and Volume control shafts in the
side of the walnut base. Connections to the
amplifier are made at easy-to-find solder

determined by all the compo-
nents. These units were specifi-
cally selected for good sound
balance and competitive price.
If you make any substitutions
and it doesn’t sound as well as
you hoped you only have your-
self to blame—you've been
warned.

The speakers are Lafayette
Radio’s Minuette II (99HO-
171W). They come completely
assembled—even to the bril-
liance level control. All you do
is connect speaker wires,

To make your shopping
easier the record changer is
Lafayette’s Model 400 (21HO-
155W). All you do is take it
out of the box and set it in the
cutout in the walnut base (21-
0203W) that matches the
changer. The only thing left
for you to do is solder the leads

LB

RECORD
CHANGER!

blk T1

R'S
MOTOR LEADS ||

blk

PHONO ARM
ON CHANGER

red

=l
b=

SPEAKER QUTPYT
GoGe

=

red
TWIST LEADS —_4—

', SHIELD
Sezmtug— I IVUT B
INPUT COMMON

INPUT A

I ] .J Al
VOLUME  BALANCE TREBLE " BASS
\ . CONTROL SHAFT (1 OF 4)
DATE PACER PARTS LIST

1—4-watt/channel amplifier (Amperex PCA-
3B-18-1 or Lafayette 19-0914)

2—Speaker system with brilliance control
(Lafayette Minvette 1l 99-0171W)
1—Record changer with ceramic cartridge '

(Lafayette 400 21-0155W)
1—Record changer base {Lafayette 21-0203W)
T1—Power transformer [Lafayette 19-0918)
TS1—Terminal strip with screw posts—4-lug

7
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pads, pre-tinned spots on the printed-circuit
board approximately Y4-in. square.

HEAT SINK

VOLUME
BALANCE
TREBLE

BASS

Amperex’s PCA-3B-18-1 amp
is pre-wired and rarin’ to go.

Assembly. First step is to mount the
amplifier in the walnut base for the record
changer. Position the amplifier so the bot-
tom of the printed circuit board is exactly
flush with the bottom edge of the walnut
changer base. Mark a horizontal line, across
the front of the walnut base, to indicate
where the controls will line up. Next, make
a center line exactly midway between the
sides of the base. This is the center of the
front panel. Now go ahead and- lay out the
positions of the controls as shown in the
photo. Make all marks lightly. You don’t
want them to show or otherwise ruin the
beauty of the walnut finish.

Before you do any drilling, check the posi-
tion of the marks by holding the amplifier
close to the walnut base. Each control shaft
should line up with one of the marks. If
they don’t, check your layout again.

Use the marks on the horizontal line as
your drill guide. Once you've double checked
you can make the marks easier to see. Mark
them darkly with a pencil or even use a

-scribe or ice pick. Don’t slip and scratch

the walnut finish.

Now drill the holes. If you're using power
wood bits be careful—the wood is thin, and
you’ll have to be content with the 3%-in. bit.
The next standard power wood
bit sfze is too large.

If you're using a brace and
auger bit pick the next larger
size. The same goes for regular
twist bits—but to be safe (to pre-
vent the drill from wandering)
drill an Y- or 3/16-in. pilot hole
before using the large drill. Use
the same size drill for all holes.

Once the holes ‘are drilled
check to sce that the controls fit
through the holes. If they don’t
fit exactly right don’t try to.force

-
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the control shafts through the holes. There’s
a good chance that all youll do is crack
the printed-circuit board. It’s best to use
a rattail file and file away some of the wood *
on the side of the hole.

Set the amplifier aside temporarily, and
mount the power transformer with 8-32
machine screws through the side of the base.
Do not try to mount the power transformer
with wood screws from the inside as the
wood isn’t thick enough to hold the screw.
Stand the base upright on its back and
mount the power transformer in the lower
left corner so that the red and yellow leads
face out; the two black leads will be be-
tween the transformer and the base’s mount-
ing board. Install speaker terminals TS1 on
the rear apron of the base and then mount
the amplifier using flat washers under the
control-shaft-bushing nuts.

Now Comes the Wiring. Twist together
three 24-in. lengths of wire, two red and
one black. Connect one end of each of the
red wires to the power transformer’s red
leads. Solder and insulate the connections
with tape or shrinkable tubing. Connect the
black wire to the power transformer’s red/
yellow lead—solder and insulate. Run the
twisted wires along the inside edges of the
base to the amplifier and connect to the am-
plifier’s AC power. Solder pads as shown
in the pictorial diagram. Staple, tape or ce-
ment the wires to the base so they don't
flop around.

Twist together three 15-in. leads of three
different colors, one being black. Connect
the black lead to the two GND solder pads
for each speaker. Connect the other end of
the black wire to the two inside TS1 termi-
nals. Connect the remaining two wires to
each speaker-output
solder pad and its match-
ing TSI terminal. (Con-
nections are shown in

ST L I

P CcEnTER LINE
OF CHANGER BASE

Nuts on control shafts secure amplifier to base.
Take care not to mar base when drilling holes.

63



DATE PACER

moved when the changer shuts itself off.

Connect the black leads from power trans-
former T1 directly across the motor. Scrape
the insulation off each motor lead and con-
nect the leads using a T-

BASE ==y

CHANGER —
MOTOR

POWER
TRANSFORMER

splice. Solder and insulate
the joint. Now, whenever
the motor is powered to
operate the record chang-
er, the amplifier will be
powered to deliver sound
from the Date Pacer.

Did It, Dad! The Date
Pacer is now completed.
Simply connect the speak-
ers to the matching TSI
terminals and you’re ready
to play your records—
either mono or stereo. As
a starter, we suggest you

AMPLIFIER

Undemeath Date Pacer. Route power, speaker, and AC
leads along inside of cabinet; keep audio leads direct.

run the speakers’ brilliance
- control wide-open to get a
good picture of the overall

the schematic diagram.) Staple, tape or ce-
ment the wires to the inside of the base.

The leads from the stereo cartridge are
pre-wired. Run them to the corresponding
amplifier input terminals; leave some slack,
but cut off the excess. Unwrap the shield
from each cable and attach both shields to
the input common solder pad. Connect the
left and right center conductors to the match-
ing Input A and Input B solder pads, re-
spectively.

Finally, connect the power-transformer
primary winding. Note that the changer has
an automatic power shut-off. When the last
record is played, the power is automatically
removed from the motor. The power trans-
former must be connected so that it also re-
ceives its power when the changer is turned
on, and so it automatically has the power re-

L

Front-panel labels are ordinary Technicals;
gold-plated knobs complement walnut finish.
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sound quality. You can |,
later adjust them to your sound quality pref-
erence and the conditions within your room.

Unlike some budget stereo centers which
can drive to excessively-distorted high-vol-
ume levels, the Date Pacer has only enough
gain to maintain reasonably undistorted
sound; you cannot shatter your ears with
distortion. This feature is a function of the
cartridge output voltage, and is one reason
we suggest no substitutions be made for the
specified components. ’

Where to Obtain the Components, The
changer, walnut base, power transformer and -
speakers are available from Lafayette Radio.
The Amperex amplifier is available from
Amperex dealers. If you cannot obtain an -
amplifier locally it can be obtained direct
from Lafayette Radio—simply specify cata-
log no. 19HO914. u

#
i
5

A e e

Completed Date Pacer is a project you'll take
real pride in. And the sound? It's fantastic!
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‘Hidden
Hotspots

Once you know the how and where.
all ittakes is alittle luck to log

"ﬁ*some truly prize BCB trophies

By C.M. Stanbury Il

] Name any of the hot DX topics—
Radio Americas, VOA Marathon, or
Radio Free America—and you’ll find
that a medium-wave broadcast-band
outlet is also involved. More often than
not, the BCB transmitter is one that can
be heard by any listener, regardless of
experience, and on any receiver, even
with a built-in antenna. Since most of
the ““hot’ stations have high power, re-
ceiver sensitivity is not really a factor.
All you have to do is find the frequency
and beat the interference.
Understanding the phenomenon
known as ionospheric disturbance is an
essential in BCB DXing. Take, for ex-
ample, YVMF “Ondas del Lago’ at
Maracaibo, Venezuela on 1120 kHz. At
nighttime the only U.S. station operat-




Hidden Hotspots

ing on 1120 kHz is KMOX, St. Louis. Since
KMOX is ordinarily audible throughout the
continent, you should have no trouble locat-

. ing this frequency on your particular dial

~

" one agrees,

i}

(calibration on many inexpensive AM re-
ceivers is anything but accurate), so don’t
assume that KMOX will nec%ssarily roll in
at the 1120 spot on your dial.

Now when an ionospheric disturbance
(caused by a burst of charged particles from
the sun entering the earth’s ionosphere) oc-
curs, signals from upper- and mid-latitude
stations are greatly weakened, while those
from tropical transmitters remdin unaffected.
Therefore, to tune in on and log a tropical
station occupying the same frequency as a
domestic transmitter, all you have to do is
adjust your dial and hope for an ionospheric
disturbance. During such a period KMOX
will often be completely wiped out (except
in the St. Louis area, of course), and YVMF
will be left in the clear.

The best time to try for “Ondas del Lago”
is early in the evening. (Even if the listener
doesn’t understand a word of Spanish, he
will have no trouble plckmg out its 1D.)
Other South Americans which can be logged
under similar conditions are HIED at 820
kHz (WFAA/WBAP’s channel) and HJBI
at 840 kHz (WHAS’ frequency), both in
Colombia. . .

The Big Names. Famous R. Americas
is even more easily heard. Though not every-
this transmitter is definitely
on Swan Island. Be that as it may, nightly
reception from R. Americas can be expected
east of the Mississippi, since there are only
two other U.S, stations operating on its
1160-kHz frequency—KSL Salt Lake City
and WJJD Chicago. Inasmuch as the latter
signs off at sunset, Mountain time, all you
need to hear R. Americas west of the Mis-
sissippi is a. little ionospheric disturbance to
weaken KSL.

To be sure, Castro does have various jam-
mers around this channel, but they don’t
present much of a problem for stateside
DXers.
guage signal normally packs wallop enough
that there’s no real difficulty locating it on
the dial. :

The Voice of America, located at Mara-
thon, Fla., also broadcasts in Spanish (on
1180 kHz) and can be just as easily logged.

‘one interested in 830 kHz.

Marathon’s chief competitor on 1180 kHz is
WHAM at Rochester, N.Y.; there is also
some Cuban jamming. ‘

Originally, the VOA used a portable BCB
station (two movable towers of normal BCB
height accompanied by a quick-phasing unit,
portable power supply, and 50-kW transmit-
ter). A more or less permanent facility now
operates at Marathon, while the valuable
transportable unit has been moved elsewhere.
However, a certain “DXpert” (who asks
that his name be withheld) has suggested that
it is only the transportable antenna complex
which has been removed. Though it is diffi-
cult to imagine a pair of BCB towers wan-
dering around the world without a trans-
mitter attached, the theory does offer some
intriguing possibilities!

Clean Channel Game. The second ele-
ment essential for interesting BCB DXing on
a simple receiver is a “clear” channel—where
there is no more than one non-DX station
to beat. Broadcasters such as Fidel Castro,
who are eager to reach a distant audience,
have also learned this lesson. A -few years
ago he moved his CMCA (“The Friendly
Voice of Cuba”) to 830 kHz, where his only
competitor.in either the continental U.S. or
Canada is WCCO at Minneapolis.

However, Castro is apparently not the only
It is rumored
that an avant-garde literary group under the
name of R, Free America and headed by
author Lawrence Lipton also plans to use
this frequency for broadcasts from a ship in
international waters off the California coast.
Whether R. Free America actually gets on
the air remains to be seen (the cards are
certainly stacked against it), but it is already
creating a storm in the DX world.

RFA’s .critics include a writer who com-
mented, “Personally, we hope that Mr. Lip-
ton and his R. Free Americas plan are sunk

In fact, R. Americas’ Spanish-lan- °

before that station goes into being,” and a
QSL fon CMCA
“The- Fnendly Voice of Cuba”
830 Ke. .10 Kw.
WE THANK YOU FOR YOUR RECEPTION
REPORT DATED Cecerieenr 16, 1945
, .
Y, ’
Trercuerr, 115 1947 ((-“;_:/ - _»,( :
ez ¢
/ -t .t

QSL from “The Friendly Voice of Cuba’ is un-
imaginative, though nice for the shack wall.
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long-established radio club publication which
commented, “Who needs it?”’

In any event, DXers in the PST and MST
zones should check nightly for. RFA’s ap-
pearance. Even though RFA plans low-
power (120 watts) operation, it should be
audible, at least poorly, on the simplest of
receivers in these areas. Another target
which DXers can also shoot for is KIKI out
in Honolulu, Hawaii, at 830 kHz. And all
listeners, both east and west, can expect to
log R. Belize down in tiny British Honduras,
also on 830 kHz.

Summer and Static. During the late
spring and summer months, atmospheric
noise becomes a real problem for medium-
wave DXers. However, barring thunder-
storms in your immediate vicinity, static

s et nd 4 embeadl

should not prevent you from ié"g‘gi'rig any of

the stations listed here. When other condi- -

tions are favorable, all (except for KIKI)
can be heard within an hour after your local
sunset—before the noise level has a chance
to build up.

Speaking of noise, many urban DXers are
bothered by noise from power lines, neon
signs, heavy machinery, and so on. But sum-
mer does have at least one point in its favor
for city-dwelling DXers. Around sunset in
the summer, if the listener owns either a
battery-powered portable or a car radio, he
can drive out and park at some rural spot,
preferably a hilltop, and try for the stations
listed in this article. And he can do so with-
out worrying much about man-made noise of
any description. u

, HOT DX PROSPECTS FOR THE TAKING ON THE BROADCAST BAND

Channel (kHz2) Station Location Interference
640 Circuito CMQ Havana, .Cuba KFl, WHLO
820 HIED, La Voz de Rio Cauca Cali, Colombia WFAA/WBAP
830 CMCA, The Friendly Voice of Cuba Havana, Cuba’ WCCO '
R. Belize Belize, British Honduras WCCO
KIKI . Honolulu, Hawaii WCCO
R. Free America Off California Coast WCCO
(not yet on air at press time) .
840 HIBI Santa Maria, Colombia WHAS
N 1050 XEG Monterrey, Mexico WHN & Canadians
1120 YVMF, Ondas del Lago Maracaibo, Venezuela _KMOX
1160 R. Americas* Unknown KSL, wiID
1180 Voice of America ;Mqrathon, Florida WHAM
1570 XERF - Ciudad Acuna, Mexico WHAM & Canadians

* R. Americas actually transmits on 1157 kHz

[}
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Great Gunns! An-Amoeba-sized RadarSet!

B Chips of a metallic element called gallium
arsenide—about the size' of the period at the
end of this sentence—are expected to bring
about a revolution in radar and other micro-
wave systems every bit as earth-shaking as that
caused by the transistor (now used in every-
thing from computers to pocket radios).

The process promises low-cost radar sets for
cars, boats, and small aircraft. There’s even the
very real possibility that it might end up in a
small hand-carried maneuvering device for use
by the blind.

The chips can be made to emit radar waves
by the application of electricity: the result is
called the Gunn effect. The Patent Office re-

JuNe-JuLy, 1968 5

cently granted a patent covering this phenome-
non to John B. Gunn of Yorktown Heights,
N.Y., who assigned rights to IBM.

The tiny chips can be used to generate micro--
waves having frequencies as high as 50,000
MHz. By speeding up the reaction so that a new
cycle starts before the first has completely tra-
versed the crystal, frequencies as high as 100,000
MHz can be attained.

But whether this latter mode of operation.is
covered in the current patent, which contains
61 claims, is likely to be decided in court. The
reason: virtually every major electronics com<
pany in the world is working on the Gunn
effect. n
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Discover the ease and
excitement of learning
Electronics with
programmed equipment
NRI sends YOUL i s o e

learn the WHY of Electronics, Communicas
tions, TV-Radio the NRI pioneering ‘‘3-Dimensional”’ way. NRI training is the result of more than
half a century of simplifying, organizing, dramatizing subject matter, and providing
personal services unique for a home study school. You get the kind of technical
training that gives you priceless confidence as you gain experience equal to many,

many months of training on the job.

NRI—The 53 Year Leader in Electronics Training

APPROVED UNDER
NEw GI B"-I- If you served

since January 31, 1955, or are in ser-
vice, check Gl line in postage-free card.
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Earn 85 or more an hour
spare or full time in

TV-RADIO
SERVICING

Color Television has arrived. Sales
are soaring, along with the continu-
ing popularity of other home enter-
tainment equipment like portable
radios, tape recorders, hifi sets,
phonographs and auto radios. TV-
Radio servicing is one of your best
routes to spare-time earnings, a
good paying jobor abusiness of your
own. NRI not only trains you quickly
and expertly, but also shows you
how to get started in ServiCing soon
after you enroll, earning as you
learn. NR} trains you in today's
metheds of installing and repairing
all Electronic equipment for the
home—including booming Color TV.
You even build, experiment with and
keep to enjoy your own solid-state
radio and your choice of black-and-
white or Color TV receiver. Like
thousands of others, you can be
earning $5 or more an hour extra in
~spare time starting soon.

There’s money and
success awaiting you in

BROADGASTING —
COMMUNIGATIONS

The experience you gain from in-
tensely practical NRI training in
Complete Communications equals
as much as two years of training on
the job. With NRI, you can train fora
choice of careers ranging from mo-
bile, marine and aviation radio to
TV broadcasting and space commu-
nications. You learn how to install,
maintain and operate today's re-
markable transmitting and receiving
equipment by actually daing it. You
build and experimentwith testequip-
ment, like a VTVM you keep. You
build and operate amplifier circuits,
transmission line and antenna sys-
tems, even build and use a phone-cw
transmitter suitable for transmission
on the 80-meter amateur band.
Whichever of five NRI Communica-
tions courses you choose, you pre-
pare for your FCC License exams,
and you must pass your FCC exams
or NR| refunds your tuition in full.

Move ahead in America’s
fast growing industry as

ELECTRONICS
TEGHNICIAN

Electronicstouches everyone's lives.
This vast field of opportunity is open
to you with NRI training. Industrial/
Military Electronics training—like all
NRI courses—prepares you quickly,
thoroughly the practical **hands on’
way. You build with, and-learn to un-
derstand the functions of, today’s
*miracle solid-state components like
printed circuits, diodes and transis-
tors. You build and experiment with
Electronic circuitry used in automa--
tion, data processing, ultrasonics,
telemetry. Whatever your interest in
Electronics, NRI training can fill your
needs. Prove toyourself what nearly
a million NRI students could tell you
...thatyou getmore for your money
from NRI. Check the postage-free
card and mail it today for your FREE
NRI Color Catalog. No salesman will
call. NATIONAL RADIO INSTITUTE,
Electronics Division, Washington,
D.C. 20016.

YOU GET MORE FOR YOUR MONEY FROM NRI- s.is, <.

explore, discover. Everything you see here is included in one NR! course—including Color TV. Other
courses equally complete. And you'll be surprised at the low tuition costs. Text for text, kit for kit,

dollar for dollar—you get more
for your money from NRI.
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COLOR TV

TOTALLY

ENGINEERED
FOR TRAINING
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Propagation
Forecast

{J Tune in Africa south of the Sahara dur-
ing June and July especially at 1200-1500
listener’s standard time to pull in some rare
DX. While not necessarily at peak strength,
stations south of the Sahara will dominate
the 25-meter band during this period. Since
the lower half of Africa is enjoying winter,
thus reducing signal absorption; and Europe,
Africa’s chief daytime competitor, is having
summer with its attending maximum absorp-
tion, the weak African stations will make it
states-side to your receiver.

The 25-meter opening is very important
now that reception on the lower, tropical
bands has fallen off with the current sunspot
count (and summer static rise). Those nice

RADIO-TVEXPERIMENTER PROFAGATION FORECAST

By C. M. Stanbury I

mid-summer evening DX openings to such
rare spots as Rhodesia, Mozambique and
Zambia on 60 and 90 meters will be few and
far between for the next couple of years.
In fact, African reception on those lower fre-
quencies will show only minor improvement
even when static drops off this fall.

The African situation points up another
fact of DX life. During lower portions of the
sunspot cycle, nighttime reception is at its
best; during the upper part of this cycle (like
now), daytime listening reaches a peak. Un-
fortunately, many of the rarer and more in-
teresting stations have a habit of remaining
on the lower bands which are always out
of reach during daylight hours. =

Fa I 1 1 i 1]
Juna/july 1968 MEAR EAST _
LISTENER'S ASIA & AFRICA AFRICA
STANDARD (except (N. of the (S. of the SOUTH LATIN
TIME Near East) Sahara) Sahara) PACIFIC * AMERICA
0000-0300 25,31 25,31 41,49 a1 29, (60)
" 03000800 25,31 31 31 (poor) 41,49 19,800
0600-0900 19,25 (16),19 19 31 31
" 09001200 | 19,25 13,16,19 19 ~ 19 (poor) 75
% 8% Sl
1200-1500 19 13,16,19 25 19(poor) | 19 & 25 (poor)
1500-1800 16,19 . | 19,2560 | 25,60 19 | 25831 oor)
1800-2100 16,19 25,31 31 (poor) 16,19 49,(60)
2100-2400 16,19 25,31 a1 | (16),19,(25) -|. 49,(60) =

To use the table put your finger on the region you want to hear and log, move your finger dowp until it
is alongside the local standard time at which you will be listening and lift your finger, Underneath your
pointing 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 easier to tune on the East Coast. The shortwave bands in brackets are given
as second choices. Refer to White's Radio Log for World-Wide Shortwave Broadcast Stations list.
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. HEATH MODEL SB-310
Linear Tuning
Shortwave Receiver

B Almost from the instant Heath introduced
its SB-300 amateur receiver, SWLs have
wished for a shortwave model. Now it’s final-
ly here in the form of the Heath SB-310—
an SWL version of the famed SB-300.

For those unfamiliar with the SB-300
series, we'd best digress for a moment and
tell why the SB-300 (the mother of them all)
was so highly respected. The SB-300 was the
very first of the inexpensive receivers which
could be accurately described as “a frequen-
cy meter with a loudspeaker.”

As far as sensitivity and selectivity are
concerned, the SB-300’s performance was
typical of any other high-performance re-
ceiver. The big difference was its phenome-
nal frequency stability and a linear tuning
(master) osc1llator called an LMO that was
typlcally accurate to 200 Hz, 400 Hz at
worst.

If the user were waiting for a station to
come on at, say, 3577 kHz, he could set
the dial to that frequency and be absolutely
certain of reception. Unfortunately, the SB-
300 tuned only the 80- through 10-meter
ham bands, so an SWL had to shell out close
to $1000 for a used SW receiver with the
same reliable dial calibration.

But now, for a mere $249.00 (less speak--

er), an SWL can have the exact same per-
formance on the important SW frequencies
as the ham obtained from the SB-300. In
fact, the SB-310 shortwave model is nothing
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A3 CHECK

more than the SB-300 with different coils and
crystals and a noise limiter.

Nine Bands. Available in kit form, the
SB-310 tunes nine 500-kHz-wide SW bands:
3.5-4.0 MHz, 5.7-6.2 MHz, 7.0-7.5 MHz,
9.5-10 MHz, 11.5-12.0 MHz, 14.0-14.5
MHz, 15.0-15.5 MHz, 17.5-18.0. MHz, and
26.9-27.4 MHz. Note that this coverage in-
cludes the most popular SW frequencies—
the 80-, 40-, and 20-meter ham bands and
the Citizens Band.

Feature-wise, the SB-310 is loaded. The
rear apron provides jacks for an 8-ohm
speaker, 500-ohm line, hi-fi (amplifier) out-
put, remote receiver muting, and antenna.
Both a product detector for sideband recep-
tion and a diode detector for AM reception
are provided. The AGC (automatic gain
control)_provides for off, fast releasé for SSB
and CW, and slow release for AM. An S-
meter tuning aid is provided as well as a
noise limiter with an on/off switch.

The basic package also includes a built-in
100-kHz crystal calibrator which is put into
operation from the front panel, and a means
whereby the dial can be adjusted to the
calibrator (also from the front panel).

Four Filters. To avoid running on about
features we’ll end with the crystal filters. The
basic package includes an AM crystal filter
which is used for the AM, CW, and SSB
modes. The basic AM crystal filter provides

LINEAR MASTER
OSCILLATOR (LKD)

CRYSTAL
FILTER

IF BOARD

4 PONER
RF BOARD TRANSFORMER
PRESELECTOR  OSCTLLATOR

CRYSTALS

TUNING

Though the SB-310 is jam-packed with fea-
tures, chassis layout is neat and wide-open,
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A3 CHECK

selectivity only 15 kHz wide at 60 dB down.
This in itself is excellent, but for super-selec-
tive CW and SSB reception three optional
crystal filters are available. ’

The CW filter is only 400 Hz wide at 6
dB down, and only 2 kHz wide at 60 dB
down (that’s like cutting through the QRM
with a razor). The standard SSB filter is
only 7 kHz wide at 60 dB down, while a
deluxe SSB filter is but 5 kHz wide at 60
dB down. (60 dB down is used as the ref-
erence since a signal attenuated 60 dB or
more is assumed to cause no objectionable
interference.)

The receiver’s mode switch is so wired
that when only the AM crystal filter is used
it functions for all modes, while the proper
filter is switched in when optional filters have
been installed. Further, when SSB filters
are used an extra crystal is also added so
that the user can select between the upper
and lower sideband without retuning.

The remarkable frequency stability of the

"SB-310 is obtained through use of crystal-

74

controlled oscillators for high-frequency het-
erodyning and a low-frequency tunable
linear master oscillator (LMO). The input
signal passes through a preselector—an am-
plifier whose tuning is independent of the
tuning dial—and then to a first mixer where
a crystal-controlled oscillator beats the sig-
nal to approximately 8.5 MHz.

The 8.5-MHz signal is then passed through
a bandpass filter to strip off any spurious fre-
quencies and passed to a second mixer where

100Hz
READOUT ro

100kHz READOUT

AGC

CONTROL
FUNCTION
SWITCH

PRESELECTOR
TUNING

< BAND
e S o

Controls on the Heath SB-310 were found to
be attractively grouped, convenient to use.

/

a linear master oscillator of approximately
5 MHz beats the signal down to the second
IF frequency of 3.395 MHz. The signal then
passes through a crystal filter, two stages of
IF amplification and the appropriate detec-
tor, and on to the noise limiter and AF am-
plifier. '

Since the first conversion is crystal-con-
trolled, and because the second (tunable)
oscillator is working at a relatively low fre-
quency, drift is almost negligible. In our

Jacks at rear provide for connecting speak-
ers or line, amp, muting switch, antenna.

test unit the receiver was almost rock stable
after a 5-minute warm-up.

In a sense it is the combination of crystal
control and LMO which makes the SB-310
different from other high-performance re-
ceivers, since these features enable it to pro-
vide not only superb stability but direct fre-
quency reading to, at worst, a 400-Hz ac-
curacy.

Heathkit SB-310 AM Sensitivity :

Freq. Sens, Freq. Sens.
(MH2) («V) |(MHZ) (V)
3.5 0.8 [14.0 0.5
5.7 0.3 115.0 0.6
7.0 03 [17.5 0.7
9.5 1.6 126.9 0.8
11.5 13

Building the Kit. While the SB-310 kit
appears complex, it is in fact no more diffi-
cult to build than a hi-fi receiver, and it’s a
lot easier to align. You may consider that
the kit consists of four independent sections:
the LMO (which is supplied wired, aligned,
and sealed), an RF printed circuit board, an
IF printed circuit board, and power sup-

(Continued on page 127)
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By Elmer C. Carlson, KOD1752

This audio project was not conjured up
in a malt shop but you may need to visit
a sundae supermart to pick up plastic straws!

® They’re free! That’s right! All the basic materials
needed for making a lightweight directional baffle for

your recorder’s microphone are free. All you need is a
handful of plastic drinking straws, a plastic sleeve and a few
small rubber bands, and voila—Sound Sipper,

Get Started. To assemble Sound Sipper you'll need about a

dozen plastic drinking straws, more or less depending on the micro-
phone's housing diameter. Use plastic straws—paper straws crush and

don’t return to their original shape.

You'll have to cut all of the straws except one which will be used full

length. Put the uncut straw aside. With a sharp single-edge razor blade cut

14 -in. off the first plastic straw. Cut V2-in. off the second; %4 -in. off the third,
and so on. Don't throw away the cut-off ends. Some of those longer pieces may

be used as the “short” ends—those near the base of the microphone housing. Alto-
gether, this version of Sound Sipper used 20 sections. But, you can use almost any mike
with slight modification.

To make it easy on yourself, lay out the cut straws on a strip of masking tape as
shown in the phoio (see next page). The strip of masking tape keeps the straws from rolling
all over and keeps them in their size-places position to make the job of assembling Sound
Sipper easier. .

For a temporarily-mounted Sound Sipper all you need is a few rubber bands looped
around the upper parts of the baffle. About three rubber bands are all you need to keep
the straws in their places. A couple of wraps of masking tape around the base completes
the assembly. See what we mean? It’s Free!

A Better Way. To make your Sound Sipper permanent you had better cement the
polvethylene straws together. But, polyethylene is not the easiest plastic to cement. The
Editors recommend you use Pliobond. Probably there are other cements, even some
special-purpose cements, that will do a good job with polyethylene. But none of the
other commonly available cements worked well when tested. (Continued Overleaf)
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Start Sound Sipper’s baffle with a core
of seven straws as shown in the drawing. The
longest straw, the uncut one, goes in the
middle. The other six go around the long
straw in the center. It won’t matter which
way the spiral of straws runs.

Cementing the straws together takes the
longest part of the construction time, That’s
because you have to work in layers—longest
straws first. Let one layer dry and then
cement on another layer. Rubber bands do
a good job of holding the drinking straws
together while the cement sets. ‘

Now comes the task of fitting the baffle
onto the microphone. The straw assembly
fits flush against the microphone grille with
the end of the spiral pointing along the axis
of the microphone. A white polyethylene
sleeve salvaged from an empty deodorant
bottle fits about the microphone housing and
the straws. This plastic serves as a hood to
mount the straws on the microphone. Stiff,
durable cardboard. can be used, or acetate,
or other stiff plastic material. Use Pliobond
to cement the straws to the white plastic
hood. Rubber bands secure Sound Sipper
to the mike unless you wish to make it a
permanent attachment, then cement it, too!

Some Tests. Without connecting a sen-

L4
END VIEW

Like all -projects, it’s important to get a
good start. The first seven straws are
the most critical in forming the spiral.

sitive meter into the tape recorder circuitry
you won’t notice much difference in sound
pickup over a 45° segment of space in front
of the microphone. For best appraisal of
Sound <Sipper just tape record a quarter-
minute with and without Sound Sipper in
place in a slightly noisy room.

The first test of Sound Sipper was made
in an office using a portable radio as a sound
source. Just tune in a news broadcast. With-
out Sound Sipper the microphone picked up
much of the noise of the typewriters and
adding machines. The office noise made it
difficult to hear the audio from the radio
set at low volume.

With Sound Sipper in place the voice from
the radio came out much clearer on the

-~gecond part of the recording. The constant

T8

Here's what your workbench will look like
part way through the construction. Straws
are kept in place by sticking them to some
masking tape. Other construction items
are Pliobond cement, razor, rubberbands
and whi’fe plastic hood. See photo below.

clatter of the office machines wasn’t annoy-
ing any longer. =

Outdoor tests proved much better than
those conducted indoors. The reason was
there were no walls to bounce the noise
around the room. However, if used in a
crowd such as a screaming football mob it
is wiser to head for open spaces on the side-
lines, if possible.

To make more accurate tests of the effec-
tiveness of your Sound Sipper use a constant
tone audio signal. Try 400 Hz from a mod-
ulated signal generator picked up by a radio.
With a constant tone it will be easy to make
relative measurements just using the record-
ing level meter on the tape recorder. In
time, you could plot a pickup pattern for
Sound Sipper’s microphone baffle that you
assembled.

Sound Sipper doesn’t make a pencil-sharp
pickup like the pro jobs do. It can’t com-
pete with those parabolic dishes br yard-long
baffles.. But, it will reduce background noise
considerably. What’s more, you can stuff
Sound Sipper in your pocket—it’ll bend but
won’t break. And if you lose it, you won’t
cry over the cost. Just head back to the
maltshop and pick up some more straws. W

Here’'s the Sound Sipper all finished and
ready to snoop out the sounds you want in.
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By MARSHALL LINCOLN

sMDE W7DQS

DOUBLE YOUR FUN WITH A DOUBLET

O Getting up an antenna is a job that gets
many a ham down. But both you and your
sky-hook can be riding high in short order
if you latch on to the dual-purpose dipole
illustrated here.

Though usually the least expensive part of
a bam station, antennas often present more
problems than any other single item. In a
city, especially, hams frequently have consid-
erable trouble finding room to put up the
kind of antenna they really want because of
space restrictions.

The sky wire described here is an ideal
antenna for the beginner because it lets him
operate the popular 80-meter band plus the
very versatile 40-meter band. And it does so
while taking up only slightly more room than
a regular 40-meter antenna. Though it looks
like a trap antenna, it is not. And tuning it
up for peak operation requires no special
tools not found in the typical ham shack.

The basic design has been kicking around
for a long time, yet it is known to surprising-
ly few hams. It functions like a dipole, but
has a “loading coil” near the end of each leg
to make the antenna resonate on both 40 and
80 meters.

The exact lengths of each dimension
shown in the diagram may vary a little ac-
INSULATORS

WIRE WOUND

AROUND PLASTIC
N~ R0D

COAX TO RIG
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cording to your preferred operating frequen-
cies and the effect of nearby objects such as
buildings and trees, as well as the height of
the antenna above ground.

Thirty and Eight. When I put up this
antenna, I used a 30-ft. TV mast to support
the center insulator, where the 52-ohm coax
feed line attaches to the two legs of the di-
pole. The ends were tied into tree limbs
about eight feet off the ground. Ceramic in-
sulators were placed on each end to isolate
the antenna wire from the rope used to
attach to the tree limbs.

Each coil was made of # 18 enameled
copper wire, with 270 turns close-spaced on
a 78-in. diameter plastic rod which was 14
in. long. I like to pound brass, so I tuned the
antenna to about the middle of the.40- and
80-meter SW bands. In my installation,
lengths A were 4 ft. 6 in,, and lengths B
were 35 ft. 10 in.

I'd suggest you start with these dimen-
sions, check the SWR they produce, then
make any changes in lengths 4 and B to en-
sure proper operation on your favorite fre-
quencies or band segments. To do this, con-
nect the antennas to the output of your rig
and tune up on your favorite frequency at a
moderately low power level with an SWR

W7DQS made use of a 30-
ft. TV mast and a couple
of trees to support his 80/
40 doublet, but your instal-
tion needn’t be the same.
Lengths A and B were 4 ft.
6 in. and 35 ft. 10 in. in his
v case — exact dimensions
must be determined
‘through use of an SWR
bridge as described in text.
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bridge in the feed line between the trans-
mitter and the antenna.

(Don’t forget to listen first with your re-
ceiver to avoid tuning up on top of some-
body else’s QSO. And keep your test trans-
missions short so you don’t foul up the
bands.) .

Measure the SWR on your preferred fre-
quency, or at the middle of the frequency
range you want to operate. Then tune up
above and below this frequency and meas-
uré the SWR at these points.

€ & T in Practice. If the SWR is higher
above your preferred frequency than below
it, you should cut a little wire from the legs
of the antenna and try again. If the-:SWR is
higher below your desired frequency than
above it, you should add a little wire to the
legs. (Now you know what “cut and try”
means!)

Start with 40 meters and make all your
changes to the sections labeled B in the dia-
gram. When you find the proper B length
that produces the lowest SWR on your de-

. sired 40-meter frequency, switch to 80 me-
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ters and do the same thing. This time, how-
ever, make any changes to the 4 sections.

An important thing to remember is that
on 80, changing the length of sectionsi 4
only a small amount will move the resonant
frequency appreciably. Therefore, it’s best to
change A4 only an inch or two each time.
(Changing it 6 or 8 inches at one whack
might put you clear out of the band before
you know it.) ‘

Because the finished-antenna is not a full
half wavelength long on 80, you will be re-
stricted to a fairly narrow portion of this
band. Whenever you get out of this narrow
portion, the SWR on the feed line will be ex-
tremely high. However, this narrow band-
width is a small price to pay if the only alter-
native is no operation on 80 at all because
you don’f have room for a full-size 80-meter
antenna.

That, in a nutshell, is how to make a
double-purpose doublet. The cost is little
more than a single-band job, yet in effect you
have two antennas in the space of one.

Those New IDS. Ham radio must be
growing up. The clue: its voice is changing.

Those old familiar procedures which ham
stations have used to identify themselves—

e

and the stations to which they were trans-
mitting—have been scrapped by the Federal
Communications Commission. New require-
ments are now in effect which are much sim-
pler and more lenient than the ones used for

many years.

'

There wasn’t much ballyhoo given to the
change, so lots of hams haven’t heard about
the new rules, or don’t understand them.
This may account for some of the confusion
and disagreements you may have stumbled
across on the bands.

The basic rule, which requires a station to
identify at the beginning and end of a QSO
and every ten minutes in between, is still in
effect. However, a fellow now needs only to
identify his own station; he does not have to
identify the station or stations to which he is
transmitting until he finishes his QSO or con-
versation. Then he need only identify one of
the stations he has been talking to.

Of course, it’s still permissible to use the
other chap’s call letters when calling him—
most operators will probably go on doing
this for years because of habit—but you are
not required to state the other op’s call ex-
cept at the end of your final transmission.

Hey, Joe! For example, if you hear your
old pal, Joe, on the air, you may just mash
down on the go button and say “Hey, Joe,
this it W2XYZ.” That’s all that’s legally re-
quired to start a two-way conversation.
Every ten minutes, you will have to give
your own call letters, then you are free to go
right on yakking.

When you get through chewing the fat
and decide to shut down the rig for a while,
you should say something like “W3XXX,
this is W2XYZ.”

Actually, you don’t even have to say this
is or from between his call and yours any-
more, but the FCC says “usage of these
terms and smiliar phrases is permitted and
encouraged.” (That’s official federal govern-
ment talk for “pretty please.”)

Of course, you realize that this is and
from are expressions used when operating
phone. On CW, you would use de, which, in
case you didn’t realize it, \is French for
from. (This is about the only chance you will
ever have to say something in French that

"comes out shorter than it does in English!)

Pick A Call. It used to be that when a
station was in a round table with several sta-
tions, each station was required to identify
itself as being in contact with every one of
the others. In reality, hardly anybody ever

(Continued on page 136)
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Grabber

A hot little 1-transistor converter

that lets you tune CB signals
on any AM set—any time, anywhere!

By Charles Green, W6FFQ

¥ Here is a double-fun project, the fun of
building a simple solid-state converter and
the fun of listening to the activity on the
Citizens Band. Tabbed the CB Grabber, the
one-transistor converter will work with any
BC-band receiver tuned to 1550 kHz, or any
quiet spot near this frequency. The con-
verter tuning dial is tunable to cover all 23
channels for easy operation.

The BC receiver together with the CB
Grabber forms a dual-conversion receiving
system to separate the CB stations for ‘better
listening. No changes are required in the BC
receiver, and the CB Grabber is powered
with a self-contained battery.

It is easy to build the converter. Most of
the resistors, capacitors and coils are mount-

JUNE-JULY, 1968

.

ed on the top of a perf-board box using
breadboard construction.

Operation. The CB Grabber can be op-
erated with almost any BC-band receiver
that can be tuned to the converter output
frequency (1550 kHz). The converter can
even be connected to a battery-operated re-
ceiver for portable use.

If the BC band receiver does not have
terminals for an external antenna and
ground, wind 5 turns of hook-up wire
around the receiver loopstick and connect
the turns to J2 on the CB Grabber with either
coax or twisted pair wire.

Do not make any direct connections to
the “hot chassis” type of AC/DC receiver—
use .005-4F ceramic disc capacitors in series

73



80

GBGr‘abbeb

with each lead to the converter to prevent
electrical shock. .

For best results, use a rooftop CB whip
fed with coax to J1 and a good external
ground. Strong signals may be received with
an inside antenna. Even a TV antenna can
be used with some results.

For long or continuous use, a larger ex-
ternal 9-volt battery can be connected to the
converter in place of the internal 9-volt
battery.

How It Works. CB signals are coupled
from the antenna (via coax connector J1)
to tap 1 on L1. Refer to the schematic
diagram. Coil L1 and C1-C2 are a broadly
tuned circuit centered at 27 MHz. The sig-
nals are coupled from tap 2 on L1 to the

A LT R S S R ——

low-impedance base circuit of Q1. Transis-
tor Q1 is also a tuned oscillator—look at its
collector circuit in the schematic diagram.-
The oscillator circuit (L2, C3, C4, C5 and
C6) is varied in frequency by tuning capaci-
tor C3 and trimmer C5. Ceramic tubular
capacitor C4, in series with C3, limits the
capacitance variation possible with C3. Qut-
put frequency is set by C5 and L3.

The tuning capacitor adjusts the oscillator
frequency to about 1550 kHz above the fre-
quency of the incoming CB signals. This
frequency difference is actually the first IF
of this dual-conversion setup. (The second
IF is that inside the broadcast receiver.)
The first IF generated, in the collector cir-
cuit of QI, is coupled (via L3 through J2)
to the BC-band receiver input.

Battery B1 supplies power to the circuit—
switch SI controls it, .

Construction. The converter, as shown
in the illustrations, is built on a 6x334x2-in.

f
TAP

e |

Schematic of the CB Grab-
ber reveals simple oscilla-
tor that converts 27-MHz
signals at J! into 1550-
kHz signals at J2. Grab-
ber must be used with !
a broadcast-band receiver.

B1—29-volt battery (see text)

C1, C6—47-pF, ceramic disc capacitor, NPO

C2, C5—1-12 pF, mica trimmer capacitor
(ARCO 420 or equiv.)

C3—1-15 pF variable capacitor, modified—
one rotor blade removed (E. F. Johnson
149-1)

C4~—10-pF ceramic tubular capacitor, NPO

C7—100-pF ceramic disc capacitor, NPO

C8, €9, C10—.005-uF ceramic disc capacitor

J1, J2—Phono jacks, one-hole mounting (Ra-
dio Shack 274-346 or equiv.)

L1-—10 turns AWG 18 solid wire, 1;-in. digy,
spaced to 1-in,, tapped at 1 turn and 3
turns from ground end (see drawing and
text)

L2—Primary, 9 turns AWG 18 solid wire, ;-
in. dia., spaced to 1 in., tapped 3V, turns
from low end (see drawing and text); sec-

ALL CAPACITOR VALUES IN
PICOFARADS UNLESS OTHER-
WISE INDICATED
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PARTS LIST FOR THE CB GRABBER

ondary, 2 turns AWG 18 solid wire, 4-in.
dia., spaced to 3/10-in. and covered with
plastic sleeving (positioned V5-in. from L2
primary cold end (see text and drawing).

L3—Adjustable antenna coil (J. W. Miller
6300), modified, 5 turns AWG 22 hook-up
wire wound as secondary winding (see text
and drawing)

Q1—2N1180 transistor (RCA}

R1—4700-0hm, V,-watt resistor

R2—2700-0hm, V4, -watt resistor

R3-—1000-0hm, 4-watt resistor

$12-S.p.s.t. toggle switch (Radio Shack 275-
602 or equiv.)

1—6 x 3% x 2-in. phenolic box and perf-
board (Radio Shack 270-097 or equiv.)
Misc.—Push-in terminals for perf-board, alu-
minum for brackets, wire, solder, battery
connector, machine screws and nuts, efc.

EEIaEIamssaiisETInEy

RaDp10-TV EXPERIMENTER



phenolic box with a perforated . phenolic
board top. Most of the resistors; capacitors
and coils are mounted on the perf-board
using push-in terminals. The tuning capaci-
tor is mounted at the front of the box and
input and output connectors J1 and J2 are
mounted at the rear. A few easy-to-make
.aluminum brackets are used. The 9-volt bat-
tery, B1, is mounted inside the box.

To start construction, remove the perf-
board panel from the box and set it aside.
Drill a V2-in. hole through the center of one
side of the phenolic box. This hole is for SI.
When mounting S1 use an internal-tooth
lock washer between the switch body and
the phenolic case. Using the internal-tooth
lock washer this way prevents the switch
from turning easily after the nut has been
tightened (not too tight) on the shaft.

Any 9-volt battery that will fit into the
box can be used. Here a NEDA 1604 was
mounted to the rear of the box with the leads

-t ek v} 08 B E

.
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connected to S1 and brought out through a
hole in the rear of the box. The larger the
battery, the longer it will last (the 8.4-volt

mercury batteries will last longer than car-

bon-zinc types). Make sure the battery is
mounted securely and that- there is at least
Y5 -in. clearance to the bottom of the perf-
board panel.

Watch Where You Put If! The sizes of
the mounting brackets for the tuning capaci-
tor and jacks are not critical, but their
placement is critical. The tuning capacitor
C3 should be mounted so that its bottom is
approximately Va-in. above the perf-board.
The jacks J1 and J2 should be mounted ap-
proximately V4 -in. above the perf-board also.
Position the tuning capacitor and jack brack-
ets exactly as shown in the photo. The
brackets are mounted with two screws and
nuts for each bracket-in holes drilled in the
box front and rear sides. For easier tuning,
remove one plate from the rotor of tuning
capacitor C3.

Drawings at
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left and
below give full details
for winding coils L1 and
L2; see photo on next
page for placement of
secondary winding on
L3. Location of compo-

the pictorial below.

T IN. APART 5 qypys ag 18 SOLID
GIPPER IR

Lay out and mount parts,
soldering them to push-in (flea-
clip) terminals, as shown in the
illustration. Parts placement is
critical because of the high oper-
ating frequency of the converter.

~ Before mounting QIl, locate
and cut off the shield lead, as
shown in the base diagram for
the transistor on the schematic
diagram. Wire the components
as shown in the schematic dia-
gram and photos. Do not con-
nect the leads from the battery
and S1 to the circuit wiring until
all of the other wiring is com-
pleted and checked. Keep the
wiring straight and as short as
possible. Connect the taps on the
coils as shown in the diagrams.

Use stranded wire Witl/l a little
slack bent in for the connections
to C3 and the push-in terminal.
This minimizes any microphon-

i T ics while tuning C3. Make sure
. 12 that the L2 secondary turns are
- PRI wound in the same direction as

the L2 primary turns.
Alignment. Tune your BC-

band receiver to a quiet spot on

the dial as near to 1550 kHz

- C6

.'I [
1 R RIR
' TERMINAL

FLEA CLIP SEC

PSKIN R | (o ¢7
Y L2

as possible. Don’t tune too close
to any strong signal, as this will
interfere with the operation of
the CB Grabber—especially if

June-JuLy, 1968
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the BC-band receiver does not have a shield-
ed input with antenna and ground connec-
tions.

Connect a signal generator to J1 and con-
nect the output from J2 to the BC-band
receiver (see earlier tex{ covering Operation).
Adjust the signal generator output frequency
(about 1550 kHz) for maximum output from
the BC-band receiver. Now set S1 to ON
and adjust the tuning slug in L3 for maxi-
mum tone output from the BC-band receiver.

Rotate the tuning capacitor almost to its
full capacitance position. Set the signal gen-
erator output frequency to 27 MHz. Now
alternately adjust trimmer capacitors C2 and
C5 until you hear the 27-MHz tone-modu-
lated signal from the BC-band receiver. Ad-
just the trimmers for maximum tone output.
If necessary push together or stretch apart
the turns of coil L1 and the primary of L2.

Make sure the oscillator-is operating at
a frequency above the incoming CB fre-
quency. Tune the signal generator for the
IF image signal—it should be near to the
30-MHz calibration on the signal generator.
If an image frequency cannot be found tune
the gignal generator to about 25.5 MHz.
Should the signal be heard at this point you
must retune trimmer C5. Readjust C5, turn-
ing the adjusting screw to increase the os-
cillator frequency—readjust the signal gen-
erator to check the frequency of the oscilla-
tor in the CB converter.

J1

R3 R2 Rt Ci0 C5

Here's the completed CB Grabber, all hooked
up and rarin’ to go. Needed: an antenna into
jack J1, a lead to a BCB set from jack J2.

'

CB CHANNELS AND FREQUENCIES

For those willing to beg, borrow, or buy an
accurate RF signal generator, here are exact
frequencies in MHz for all 23 channels.

After adjustment with the signal genera-
tor, connect an antenna to J1 and loosely
couple the signal generator to the converter
by connecting a lead from the generator out-
put alongside the coil L1. Set the tuning
capacitor C3 to its full capacitance position
and adjust the signal generator to 26.965
MHz. Tune C3 slightly for the signal, if
necessary, then adjust the signal generator
to 27.255 MHz and tune C3 to near mini-
mum capacitance until you hear the signal.
If you cannot spread the CB band out like
this, increase the value of C4.

An uncalibrated dial was used for the CB
Grabber, but a cardboard calibrated dial can
be used with the channels indicated. You
can style the dial or the entire CB Grabber
to suit your needs. ’ -

No Sig Gen? If you do not have a signal
generator, connect an antenna to J1 and
vary C2 and C6 for loudest signals in the
CB frequencies. As a starter you can ‘use
a CB handie-talkie. Have 'someone - hold
down the Transmit switch while you make
adjustments. Move the transceiver further
and further away as you make the adjust-
ments. Have your helper hold the Transmit
switch down for 10 or 15 seconds then wait
several minutes before repeating adjustments.
This gives others a chance to make use of
the frequencies. After your helper has
moved 20 or 30 feet away from the con-
verter and you can still hear the transmis-
sions loud and clear you’ll have to rely on
CBers’ broadcasts for a signal. This may be
a tedious process since these signals are on
and off. But a signal generator is best. M

Freq. Freq.
Channel (MHz) |Channel (MHz)
1 26.965 13 27.115
2 26.975 14 27.125
3 26.985 15 27.135 }
4 27.005 16 27.155
5 27.015 17 27.165
6 27.025 18 27.175
7 27.035 19 27.185
8 27.055 20 27.205
9 27.065 21 27.215
10 27.075 22 27.225
11 27.085 23 *27.255
12 27.105 '
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W As the setting sun sinks
slowly into the blue Pacific,
from a tiny tropic island,
ringed with white sandy
beaches, crackles the first
broadcast of a new DX sta-
tion. An exotic interval sig-
nal (would you believe the
sound of falling coconuts?)
precedes the 0400 EST sign-
on of the 20-minute pro-
gram in the island’s native
tongue, Aku-Aku.

When it was first reported
in mid-1958, the station,
Radio Nibi Nibi, thrilled the
DX world. From Kokomo
to Cologne, listeners tuned
to the station’s frequency,
hoping to hear it. Only trou-
ble was that Nibi Nibi—the
station and the island—ex-
isted only in the fertile brain
of a teen-age DXer.

Nibi Nibi was a DX hoax!

It was not the first such
hoax perpetrated in the lis-
tening hobby; certainly it
will not be the last. But in
the minds of many it stands
today—a decade later—as a
bench mark in radio chican-
ery. Even now, among lis-
teners who were more inter-
ested in tricycles than kilo-
cycles when the Nibi Nibi
bubble burst, it is cited as
the -classic DX hoax. Re-
ports of a suspicious new
station supposedly on the air
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By Don Jensen

are greeted with derisive

hoots of “another Nibi
Nibi.”
Radio Phonies. DX

hoaxing has taken many
forms over the years. In the
never-never world of clan-
destine propaganda broad-
casting, radio phonies have
cropped up regularly since
the mid-1930s. Some have
been foisted on hobbyists by
would-be pirate broadcast-
ers. Still others, like Nibi
Nibi, have been dreamed up
by listeners themselves.

Seven of these DX hoaxes
stand out, however, as the
most notable in the history
of shortwave listening.

Perhaps the SWL frater-
nity was more innocent
then; perhaps it was just that
so many listeners hoped
against hope to snare a
brand-new station from a
remote and romantic corner
of the globe. Regardless of
the reason, there were a
good many DXers who bit
hook, line, and sinker for
Nibi Nibi. And because
they’d been fooled so badly,
reaction to the “con” job
was extreme.

Nibi Nibi was the brain-
child of a young Californian
who presumably intended
the tale as nothing more
than a youthful prank. He’d
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come upon the DXing scene
a couple of years earlier and
had gained a reputation in
several SWL clubs for re-
porting a number of ques-
tionable loggings. Other lis-
teners who had visited his
radio den claimed that some
of his rarer QSL cards bore
evidence of having been
merely samples on which the
DXer had filled in the neces-
sary details himself.

Nibi Nibi Island. With
such a reputation, this DX-
er’s tale of the fabled
island in the Pacific might
never have been believed,
but for a simple strategem.
He apparently reported the
station to various DX pro-
grams and clubs under an
assumed name. Respected
clubs and programs spread
word of a new station on
Nibi Nibi. Strangely enough,
SWLs believed the story and
our young friend’s prank got
out of hand. Before long,
though, saner heads began
doubting that there was such
a station, supposedly located
some “12,650 miles south-
west of Sheboygan, Wiscon-
sin.” The doubters con-
sulted the National Geo-
graphic Society, only to be
advised that there was no
such place as Nibi Nibi.

(Continued overleaf.)



1 GREATEST HOAXES

But the credibility gap narrowed suddenly
when a well-known listener, living in a small
Ohio town, told a major radio club that he
knew: where Nibi Nibi was. Even more sur-
prising was his claim that there was a station
on the island which
had run a test broad-
cast on that October
12th. This report
from an experienced
listener sent the
doubters  scurrying
back to their ever-
loving atlases.

Confusion reigned again until the Ohio
DXer, pressed for details, replied, “As an
island, Nibi Nibi, or Niki Niki, never did
exist except in a fabled story of many years
ago. . . . I would guess that whoever started
this Nibi Nibi hoax has read this old book
somewhere.”

This vague explanation didn’t do much
for the reputation of the Ohioan, but it did
at least establish that there was no such sta-
tion as Nibi Nibi. The hoax exposed, hobby-
ists were up in arms and set about with a
vengeance to discover its perpetrater. The
DX editor of a German station, Deutsche
Welle, enlisted the aid of his country’s crim-
inal police.

Before long, lab technicians had pinpointed
the culprit. They established that the type-
writer and paper used by the unknown per-
son who’d submitted the Nibi Nibi tip were
identical to that used by a certain young
DXer. The police reported that even per-
sonal typing characteristics corresponded.

The secret was out and the young man’s
remaining reputation was shattered. He was
expelled from those radio clubs to which he
had belonged. His name was anathema to
all shortwave listeners. Because of his Nibi
Nibi hoax, he probably never again will be
permitted to participate .in any form of or-
ganized DXing, which is a stiff price to pay
for a little fun. '

Radio Corsair. Luckier than our young
Californian was a group of English short-
wave listeners who devised another hoax sta-
tion in the spring of 1966. Though their
pseudo-station, R. Corsair, was exposed as
a fraud in time, they never suffered the slings

and arrows of outraged listeners. It all be- -

gan with an item published in the respected

Danish publication, World Radio Bulletin.
A British SWL, Douglas Hopper, wrote that
a new station, calling itself Radio Corsair,
was testing a 50-watt transmitter from a ship,
nine miles off the north-Kentish coast in in-
ternational waters.

With pop-music pirate stations all the rage
in England at the time, Hopper noted the
shipboard outlet announced, “This is Corsair
calling, on 41 for fun.” He said the irregu-
lar, low-powered tests would be expanded
later to a full international service on the
41-meter frequency of 7340 kHz. Despite
the fact that a Dutch listener claimed to have
heard the station, and verified it via the sup-
posed address (Cor-
sair House, 86 To-
ronto Rd., Gilling-
ham, Kent, Eng-
land), English DX-
ers were skeptical.
They couldn’t even
find a trace of the
station on the air.

An investigation turned up the fact that R.
Corsair had no telephone listening, nor was
it listed at the address given. Curiously,
one A.D. Gordon, himself a sometime SWL.,
lived there. As the attempted hoax became
more apparent, a European radio club re-
ceived an anonymous postcard from Otting-
ham, Kent, reporting that R. Corsair had
left the air. The informant said he heard the
station hoped to reopen in another part of
the world.

Xeron Magazine. But there was an odd
postscript to the tale, a touch of science fic-
tion. An inquiry to the station brought a
belated reply from a John Quattremini.
Though ignoring direct questions about R.
Corsair, he enclosed a copy of a mimeo-
graphed science-fiction magazine called
Xeron.

Xeron, it seemed, was published quarterly
by an organization identified only as PADS,
affiliated with the British Science-Fiction As-
sociation. Its pages were filled with short
science-fiction articles, studies on “monster-
ism,” and letters from its subscribers. Words
like “linonophobic,” “laumer,” and “retief,”
were sprinkled liberally throughout.

Apparently, the minds that ‘created such
a “way-out” publication also planned R. Cor-
sair, a station more fiction than science.

Courtland School of Music. Closer to
home, on May 14, 1966, a Binghamton,
N.Y. SWL, Bill Graham, heard an unusual
program while tuning the 60-meter band.

Rap10-TV EXPERIMENTER
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The station was presenting a spoken com-
mentary to a recording of Midsummer
Night's Dream. Following this, Graham
heard an announcement that brought him
upright in his chair: “WBBH, 5 megacycles
shortwave, for the discriminating shortwave
listener.”

The announcer continued with comments
about television programs seen and scheduled
in New York City. Asking for listener’s re-
ports, the station promised verifications and
gave an address in
New Brunswick, N.
J. WBBH was never
heard again, but
Graham’s letter re-
questing a verifica-
tion was answered
ten days later with a
printed QSL.

The QSL read, “Your reception report was
much appreciated. WBBH uses a Gates
BFESOC xmtr which puts out 50 watts. The
station is owned by the Courtland School
of Music and is operated by the students.
We are on the air weeknights at 7 p.m., as
well as weekends at 3 p.m.” It was signed
only “Fisk.”

Later letters sent to the WBBH address
were returned as “undeliverable.” Telephone
operators were unable to come up with a
New Brunswick number for WBBH or the
Courtland School of Music. The music de-
partment of Rutgers University in New
Brunswick had never heard of the Courtland
school. A partial answer to the mystery
was eventually provided by the FCC field
engineer in New York. It seems WBBH was
a cleverly contrived hoax, operated by a
group of young broadcasters until their small,
unlicensed transmitter was shut down by the
federal agency. {

Radio ,Phoenix. Like WBBH, another
illegal broadcaster that had the earmarks of
an elaborately planned hoax was R. Phoenix,
variously known as the “Call of the Wild”
and the “Call of the High Seas.” And, like
WBBH, its life was short, but fascinating.
Apparently, it too was closed down by the
FCC, though federal authorities are reluctant
to discuss such illegal ventures, even after
they have been silenced.

During its short existence, however, R.
Phoenix moved into the magic circle of no-
torious hoaxes by virtue of the imagination
displayed by its clandestine operators. Its
range was not great, but it was heard from
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Pennsylvania to New Jersey in December
1966 and January 1967, operating on a fre-
quency that varied from 6000 to 6085 kHz.

A Fairview, N.J. listener first heard R.
Phoenix one December afternoon, supposed-
ly its first day of operation “from interna-
tional waters, three miles off the coast of
Atlantic City.” Despite the announcement,
the station almost surely was land-based. R.~
Phoenix was oriented to a teen-age audience,
. probably a clue to
the age of its opera-
tors. Its rock ’n’ roll
announcer, Don
Scott, played music
which was said to be
“dedicated to listen-
ers’ enjoyment of
radio.”

A Pennsylvania DXer heard the station
using the slogan “Call of the High Seas,” and
featuring a pop record program called “Mu-
sic and Roger Birdwell.” The listener said
the station promised to return to the air the
following month with “500 watts and a new
antenna.” It didn’t.

Navassa Island. How about the great
Navassa Island hoax? Oh, yes, there is a
Navassa Island, alright. It’s a tiny, barren
isle in the Caribbean, between Jamaica and
Haiti, a hundred miles due south of Cuba.
The two-square-mile dot in the ocean is
owned by the U.S. and is administered by
the Cohst Guard. Tri-lingual signs posted on
Navassa declare it off-limits to" visitors. In
the early ’60s it” was reportedly used by
U.S.-supported Cuban exile raiders for stag-
ing forays against the Castro regime, which
could account for the no-trespassing rule.

Back in 1961, after a real propaganda
voice—R. Swan—popped "up on another tiny
Caribbean island, a now defunct magazine,
CB/DXing Horizons, reported “What may
be another Radio Swan could be brewing
in the Caribbean.” The article went on, “We
have'learned that an American organization
has been making inquiries to transmitter and
tower manufacturers regarding anticipated
delivery dates of this equipment to U.S.-
owned Navassa Island.” The story alleged
a 50-kW medium wave and a 20-kW short-
wave transmitter and two 250-ft. towers
would enable the station to transmit pro-
grams similar to R. Swan’s.

The magazine’s staff then sent out phony
letters of inquiry to broadcast-equipment
manufacturers to bolster its story. Manu-
facturers reacted as expected, with a flurry
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of letters to CB/DXing Horizons, trying to
peddle their gear. DXers’ ears also pricked
up with the prospect of a new radio terri-
, tory in the offing. But*there were no plans
for a station on Navassa. It was all a gim-
mick, devised by the
magazine’s  editor,
Tom Kneitel, to de-

tion and to try to
“smoke out” the gov-
ernment about sus-
pected ties with the
real Radio Swan.

. The magazine never pushed the matter
further, but DXers just wouldn’t let it die.
Some waited patiently for the new station
to come on the air; others, with mental gym-
nastics, managed to transfer the real R.
Swan, and its successor, R. Americas, to
Navassa. Periodically the old hoax keeps
cropping up. As recently as last fall, pub-
lished reports from a Florida listener claimed
that very soon there would be a 50-kW
medium wave and a 20-kW shortwave opera-
tion on Navassa Island. The seven-year-old
hoax has come full cycle!

Secret Agent Delmer. For at least 30
years, radio listeners have been plagued
with yet another sort of hoax, the clandes-
tine broadcaster. Because the effectiveness
of these propaganda voices often depends
on their ability to pretend to be something
they are not, they go to great lengths to dis-
guise their true identities.

The most famous and successful of the
World War II radio phonies was the British-
operated Gustav Siegfried Eins. Though not
revealed until long after the war, Gustav
Siegfried Eins was the brainchild of a British
journalist, Sefton Delmer, head of the or-
ganization responsible for British secret
broadcasting operations. :

Gustav Siegfried Eins brought a new twist
to radio hoaxing. Delmer called it “psycho-
logical judo,” exploiting the impetus of the
enemy’s own ideological preaching to turn
it against him. One technique was to create
a station which did not seem to be directed
to the general public. Delmer recalled lis-
tening to the uninhibited conversations of
ships’ captains talking over the radiotele-
phone at sea. In the same way, he intended
to make his German listeners believe they

L]
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were eavesdropping on radio talk not in-
tended for their ears.

The listener, supposedly, would find him-
self tuned to what sounded like the traffic
of a clandestine military organization send-
ing ciphered instructions to secret cells all
over occupied Europe. Between the coded
messages, a caustic old soldier of the Prus-
sian school would use the transmitter to give
members of the supposed organization his
outspoken views of what was going on inside
Germany. Spiced with plenty of “inside”
information, his remarks would show him
contemptuous of the
group that had
seized control of the
Fatherland. The hid-
den propaganda mes-
sage was supposed
to demonstrate a
- growing split in Ger-

man ranks,

German GS-1. The programs were all
in German, of course, and the salty old
character was referred to only as “the chief.”
The station’s name, Gustav Siegfried Eins,
German phonetic code for GS-1, had no
meaning. Or did it mean Geheimsender
(secret transmitter)? Generalstab (general
staff)? Or even Gurkensalat (cucumber
salad)? It was left to the listeners to decide
what the cabalistic initials meant; and there
were plenty of theories,

Gustav Siegfried Fins first went on the
air May 23, 1941, from studios in a brick
house in the Bedfordshire village of Aspley
Guise. The leading character, the chief, was
played by an ex-mystery writer, Cpl. Paul
Sanders. And Delmer’s scheme worked. The
station soon had a vast audience in Germany.
Even Allied journalists were fooled. Spec-
ulation as to who was behind the station was
widespread, with some even suspecting the
Nazi Air Force chief, Hermann Goering.
Few suspected the British, however.

So successful was the hoax that the British
government worried lest their American al-
lies actually believe that such widespread in-
ternal frictions existed within Nazi Germany.
U.S. authorities were therefore let in on the
plot. Unfortunately, someone in Washing-
ton let the word slip and soon it was common
gossip in the nation’s capital. With the sta-
tion’s value in jeopardy, it was decided that
the operation would be ended with the
“death” of the chief. 0

Toward the close of October! 1943, Gus-

{Continued on page 127)
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The Eyes Have it

E A one-foot-square screen that mounts be-
hind aircraft windshields may soon give
pilots their first clear, realistic view of night-
darkened terrain. Called “Night Window”
by its developers at Kollsman Instrument
Corp., it uses a system of highly light-sensi-
tive television and advanced optics to give
pilots a life-size, three-dimensional view of
landscapes lit only by overcast starlight.
In our photo below, a technician is shown
examining a model of Night Window. And

JUNE-JULY, 1968

in the photo above, the pilot of ar observer
aircraft gets a clear, daylight-like view of a
helicopter landing on a twilight-shrouded
field through Night Window’s 3-D screen.
Clearly, Night Window means the eyes
have it. And if the Kollsman people are suc-
cessful in their next venture, theyll have it
even more so. In the works: a version of
Night Window which will permit seeing
through fog and raijnstorms for all-weather
flying and landing. —Robert Levine. B
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@ Weather we’ll have, whether or not. And
since taming the elements isn’t exactly feas-
ible, predicting their action accurately is the
meteorologist’s task in hand. Weather is
essentially a result of the interaction of sun
and air with the oceans. Therefore, what’s
. needed is an oceanographic weather bureau.
\'; Significantly, that’s precisely what General

3

Dynamics has come up with for the Navy’s
Office of Naval Research. Buoy Bravo (see
our photos), the first prototype, is 40 ft. in
diameter, 7% ft. deep, and loaded with in-
struments which collect weather data and
transmit it to stations on shore. This tough
yet sensitive buoy can be moored to an
ocean floor as deep as 30,000 ft. And its
omnidirectional antenna always remains
beamed to its station.

With a network of these non-bouncing
buoys relaying weather-in-the-making, long-
range weather predictions may some day be
sure as shootin’. And when that day comes
. . . Oh, buoy!'—C. Hansen |
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Network of data staticns may someday provide minute-
by-minute picture of kappenings in Davy Jones-ville.

88

Buoy Bravo weighs all of 50 tons,
can operate unattended for a year.
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8 Professor Noel Namredel shuffles his
papers on the lectern, glances at the distin-
guished assemblage of scientists before him,
and prepares to make some startling pre-
dictions.

Professor Namredel speaks: “As you all
know, a quarter century ago Dr. Luap Carid
reported that his mathematical calculations
indicate that such curious atomic particles
as negatively charged electrons and positive-
ly charged protons may actually exist. At
that time, few of us could completely accept

JuNE-JULY, 1968
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and if you do, don’'t shake hands! You'll both be, zapped!

bl il
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the idea of reversed-charge atomic particles
except as an ingenious bit of science fiction.

“And yet, a few years ago the first man-
made negative electron was created with the
aid of our Nevahkoorb synchrotron particle
accelerator. Since then, we have succeeded
in creating the reversed-charge counterparts
of all known atomic particles. i

“Gentlemen, we can no longer escape the
obvious conclusion. It isi quite possible that
somewhere in the universe there may be a
world—perhaps a planet much like ours—

By Jorma Hyypla
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Meet Your Double

where all matter is made up of particles hav-
ing reversed electrical charges; in that world,
electric lights, motors, electronic equipment
of all kinds must operate because of the flow
of negatively charged electrons!”

We know that the professor guessed cor-
rectly. There is such a planet. It is called
earth.

Flip Flop. The discerning reader will have
spotted our ruse. Professor Noel Namredel
and Dr. Luap Carid are fictional scientists
presumed to live in some far off antiworld
where everything is backwards in relation to
our familiar world. Their names are fittingly
the reverse of Professor Leon Lederman and
Dr. Paul- Dirac whose very real ideas we
shall deal with in a moment. The Nevah-
koorb synchrotron is, of course, the Brook-

haven synchrotron of the imagined anti-
© world.

In the fancied antiworld all atomic par-
ticles have electrical charges just the reverse
of the charges on the corresponding particles
in our atoms. Their protons, for example,
are negatively rather than positively charged.
Their electrical systems depend on the flow
of positively charged electrons (positrons).

It is very easy for us to see the logic in
Professor Namredel’s speculations. We ac-
tually live in the world he can only suppose
as a theoretical possibility. Now let us put
the shoe on the other foot. Can we see the
same logic in the far-out speculations of our
physicists who categorically state that anti-
particles actually do exist. and that there-
fore some very strange antiworlds may also
exist somewhere in outer space? Can we
concede that in theory Professor Namredel
and Dr. Carid may in fact actually exist at
this very moment?

To start the antimatter ball roll-
ing, let us first recall why our sci-
entists developed a compelling de-
sire to find such things as anti-
particles. ’

Search for Symmetry. The in-
tuitive faith that most scientists had
in the fundamental balance \and
symmetry of nature was badly
shaken when it was first learned
that the proton of an atom is about
1840 times heavier than an elec-
tron orbiting around it. These

constituent parts of an atom have
|

Right,

1
ANTIELECTRON
TRACK

GANMA RAY

3

electrical charges of equal magnitude. Why
not equal masses as well? The dispropor-
tionate division of mass seemed to imply
that nature is, after all, unbalanced and un-
symmetrical. The implication was highly
disturbing to many scientists.

Then along came Paul Dirac. This physi-
cist suggested an audacious “solution” to the
dissymmetry paradox. Nature as a whole
would be put back into balance if it were
assumed that there are in existence a lot of
inside-out atoms—sort of mirror images of
normal atoms. These atoms would have neg-
atively rather than positively charged pro-
tons, and electrons having positive rather
than negative charges. In these atoms the
protons ‘would still be 1840 times heavier
than the electrons, but the heavier element
would now be associated with the negative
charge rather than the positive charge. Thus,
throughout the universe there would be equal
amounts of mass associated with both posi-
tive and negative charges. Nature as a whole
would be in balance.

The only trouble was that there was not
the slightest evidence that such inside-out
atoms actually existed. . Though Dirac
showed mathematically that such atoms
would violate no natural laws of physics, his
ingenious idea smacked of science fiction. It
was hard to accept it seriously.

Cosmic Clue. Dirac’s whacky atom re-
mained a scientific fiction for the next couple
of years. Then, in 1932, physicist Carl An-
derson found something very unusual on a
photographic plate used to record cosmic
ray tracks. There was a streak that could
not have been made by any known particle.
Whatever had made it had been positively
charged and had a mass about that of an
electron. It ‘could only be one thing: the
first discovered antielectron—or “positron”

as it would later be called. .

ANNTHILATION
. PRODUCTS
\ STARY /)

9" PROTON (P+)
ELECTRON TRACK T ANTIPROTON (P-)

Diagrams show antimatter behavior. Left, gamma ray
strikes neutron, generating electron and antielectron.
antiproton hits

proton and gamma rays!

RADIO-TV EXPERIMENTER



JUNE-JULY, 1968

The big hunt was on! During the next
35 years huge accelerators (“atom- -smash-
ers”) were kept busy hunting for more anti-
particles. And they were found, one after
another: antielectrons (positrons), antipro-
tons, antimesons, antineutrinos—even the
antineutron (neutrons and antineutrons have
no electrical charges but differ in magnetic
and spin-momentum properties).

Antideuteron was discovered in 1965 by
a team of physicists working with the AGS
synchrotron accelerator at the Brookhaven
National Laboratory. Deuteron is the nu-
cleus of an atom of “heavy” hydrogen; the
antideuteron created by the accelerator con-
sists of an antiproton .and an antineutron.
This was the first complex atomic nucleus
of antimatter to be found. It demonstrated
beyond doubt that all of the properties of
the nuclear force are closely mirrored in an
“anti-world.”

Anti-world! After discovery of the an-
tideuteron, Columbia physicist Leon Leder-
man, leader of the research group, made
the followmg startling statement:

_“It is no longer possible to question the
basic physics part of the cosmological con-
ception of a literal antiworld .populated by
stars and planets made up of atoms of anti-
matter—negative nuclei surrounded by posi-
tive electrons. It is not now possible to
disprove ,the grand speculation that these
antiworlds could be populatg:d by thinking
creatures!

“A new and deeper world-antiworld sym-
metry is now believed to hold in which the
antiworld (which is supposed to be precisely
identical to our world) not only has anti-
particles instead of particles but also is a
mirror image of our world in which the flow
of time is also reversed.

“If the whole thing started with an exp]o-
sion (the Big Bang theory of creation), there
is every reason to believe that the same num-
ber of particles and anti-particles were cre-
ated.”

Where is this anti-world? No one knows.
Why haven’t we seen it? Maybe we have,
only there is,no way of recognizing it as an
anti-world because it would in every way
appear to be identical to a normal world.

The Last Handshake. One thing is cer-
tain. We would never want to make actual
physical contact with any part of an anti-
world! Let’s say .you are Joe Doakes, ga-
lactic traveller of the distant future. Some-
where out in the reaches of space you meet

» AESOP’S ATOMS

Once upon a time . . .

. . . the atom was a small, negatively-
charged bee (electron) whizzing around
a large, positively-charged elephant (pro-

ton). Their electrical charges were op-
posite in sign and equal. They balanced
nicely.

Then someone noticed that the elephant
is 1840 times heavier than the bee. They
were out of balance after all, which
meant that the whole universe must be
unsymmetrical. But no one liked living
in a lop-sided universe.

So a clever scientist fixed everything. He
added an anti-elephant (—) for every
ordinary elephant (+) and an anti-bee
(+) for every ordinary bee (—). Now
everything balances nicely again; and we
don’t have to live in a lop-sided universe.

MORAL: If things are out of balance, in-
vent some anti-things. Then build an
atom smasher to find the anti-things you
invented. ’
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Meet Your Double

another traveller—an anti-Joe who looks just
like yéu. You reach out to shake hands.
What happens? You are both annihilated
instantly, leaving only a blaze of photons
streaking off into space as mute testimony
of your last handshake!

Not that you have to make direct personal
contact with anti-people in order to get a
quick trip into oblivion. The astronaut who
touches down on a planet, or even enters
the atmosphere of a planet made of anti-
matter would explode with the energy out-
put of an atom bomb! And perhaps the only
way an astronaut could play it safe would
be to first send in an un-manned space ve-
hicle; if it explodes, keep away. We know,
for example, that our own moon is definitely
not made of antimatter because our Survey-
or craft have landed on it safely.

Annihilation Shields. If the inevitable
result of matter meeting antimatter is total
annihilation—as every physicist agrees it
must be—we must ask some pretty perplex-
ing questions.

First, why do not the worlds and anti-
worlds annihilate each other? Perhaps be-
cause they are too far apart to make ca-
lamitous contact. Perhaps because there is
a natural annihilation shield.

Secondly, if both matter and
antimatter particles were form-
ed simultaneously when the
universe was created, why did
they not immediately annihilate
each other to leave a.universe
filled with nothing more than a
mess of photons?

This second question weuld
really be tough to answer had
not a Swedish physicist, Oskar
Klein, come up with a brand
new theory about the creation
of the universe. If he is right,
the Big Bang theory will have
burst like a soap bubble.

Klein thinks that the universe
originally consisted of an ex-
tremely thin gas made up of
both ordinary particles and an-
tiparticles—but so far dispersed
from one another that annihila-
tion collisions occurred rarely
if at all. (Every cosmological

Existence of antimatter i
with the aid of Arecibo’s $8.3 million mammoth antenna.

theory has to start with something tangible
because the human mind can’t conceive of
material substance being created out of
nothing. Admittedly, it is just as hard to
believe that the original “something” existed
forever, and never had to be created.)

Very slowly, the cloud of protons and
antiprotons contracted because of gravita-
tional forces. Eventually they came close
enough so that protons and antiprotons be-
gan to annihilate each other, creating in-
creasing amounts of radiation as annihilation
products. When this radiation pressure be-
came strong enough to overcome the gravi-
tational forces, the cloud began to expand.
However, the expansion occurred in such a
way that the matter and antimatter com-
ponents of the cloud separated into isolated
regions.

Wherever these incompatible island worlds
rubbed elbows, a hot insulating skin called
a Leidenfrost Layer was formed by the col-
lision of protons and antiprotons. The exact
theoretical explanation is too involved to
detail here, but a simple analogy will suggest
the general principles involved. If a drop
of water is placed on a very hot metal sur-
face, the water immediately assumes the
shape of a lopsided or flattened ball that
skithers about the hot surface for a con-
siderable length of time. (On a cooler sur-
face the water would simply evaporate quick-
ly.) The intense heat evaporates a little of
the water to form a thin layer of vapor be-

-

n outer space may be proved

Rap1o-TV EXPERIMENTER




tween the hot metal and the drop of water;
this layer insulates the water from the heat
that would otherwise evaporate it. In a like
manner, annihilation shields consisting of
radiation ferm between the worlds and anti-
worlds, greatly slowing down the process of
annihilation.

Enemies Within? It can be rather dis-
concerting to think that perhaps some of our
neighboring galaxies are made up of anti-
matter. It is more disquieting to think that
huge masses of antimatter may be roaming
about in our own galaxy. This is a distinct
possibility! Some of the stars you see in the
sky with the naked eye could conceivably
be anti-stars. At present there simply is no
way to prove it—or to disprove it.

Yet, someday we may have proof that
antimatter exists in our own galaxy, or at
least in other galaxies. How? By detecting
the theorized Leidenfrost Layers. This might
be done by detecting one or more of several
products thought to be produced in this lay-
er: neutrinos, gamma rays, or synchrotron

radiation (radio waves). For various rea-
sons, radio waves may be the easiest to de-
tect. It is thought quite possible that at least
some of the already detected radio stars—
including quasars—may exist because of
matter-antimatter annihilations. The radio
telescope may therefore be the instrument
that will eventually tell us whether the the-
orized anti-worlds actually exist.
*If antigalaxies exist, they undoubtedly
produce enormous numbers of antineutrinos,
the count‘erparts of neutrinos which are the
massless ghost particles produced by our sun
and other stars made of matter. The science
of neutrino “astronomy” is still in infancy,
but neutrino (and antineutrino) detection
techniques may some day be refined to the
point wherein it will be possible to pinpoint
sources- of antineutrinos far out in' space.
If such natural antineutrino generators are
found, they would provide the most conclu-
sive proof that antimatter exists in nature.
Mysterious Meteor. Pe/rhaps the most
dramatic evidence of antimatter would be

A meteoric explosion of
atom bomb proportions
destroyed plant and animal
life over a vast area in
Siberia in 1908. Yet, this
meteor failed to dig a
crater like the one shown
above. The absence of a
crater suggests that the
visitor from space was not
an ordinary meteor, but an
“anti-rock’’ that suffered
total annthiiation while

it was still high in the
earth’s atmosphere.
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WHAT HAPPENS WHEN MATTER AND ANTIMATTER BOMBARD EARTH

e

Many centuries ago earth
was slammed very hard
near the town of Winslow,
Arizona. The crater formed
by the impact is 4,150 feet
from rim to rim and 570
feet deep. Test drillings
indicate that parts of the
meteorite are imbedded
deep in the ground. This
crater was formed by
matter which was similar
to that found on earth.
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Meet Your Double

provided by collision of a meteor made of
antimatter with the earth’s atmosphere. In.
fact, such an event may actually have oc-
curred! «

On June 30, 1908, a meteor streaked over
Russian Siberia and exploded with fantastic
violence over the Tunguska River basin.
Trees were blown down over a radius of
25 miles, clothes were burned off people
almost 40 miles away from the blast center.
The sound of the blast was heard hundreds
of miles from the point of origin, shock
waves were recorded on seismographs
around the world, and the earth’s magnetic
field was significantly distorted.

Large meteors "have struck the earth
many times, Why should this one be sus-
pected of being anything more than an un-
usually large, but ordinary meteor? For one
thing, no typical meteor crater was ever
found, nor have any meteor fragments been
discovered. The object, whatever it was,
appears to have been destroyed completely.

A thorough scientific study of the event
was forestalled because of global preoccupa-
tion with World War I. But in 1965 Pro-
fessor Clyde Cowan of Catholic University

‘of .America, and C. R. Atluri and Nobel

Prize winner W. F. Libby of the gniversity
of California revealed the results of ‘their
unique study of the Tunguska incident.

These scientists reasoned that if the ex-
plosion over Siberia had been caused either
by a nuclear blast or by a matter-antimatter
annihilation reaction,- the amount of radio-
active carbon-14 in the atmosphere should
have increased significantly. This radioactive
element is absorbed by plants, and can be
detected years later.

There was no need to go to Siberia for
tree samples because the carbon-14 in the
atmosphere would have spread around the
globe. Hence the scientists studied the an-
nual growth rings in trees that had grown
in California and Arizona at the time of the
Tunguska blast. Significantly, they discov-
ered that the concentration of carbon-14 was
unusually high in those rings formed during
1909, the year following the blast.

The indicated high carbon-14 concentra-
tion in the atmosphere that year could be
explained by assuming that either a nuclear
explosion or a matter-antimatter annihilation

=

event had taken place. But which was it?

According “to people who witnessed the
Tunguska event, there was no mushroom *
cloud characteristically associated with nu-
clear explosions. A matter-antimatter reac-
tion would not produce a mushroom cloud
because all of the physical material involved
in the reaction would be converted to energy,
leaving nothing to form a cloud. The ab-
sence of the cloud argues against the nuclear
explosion theory, and supports the idea of
matter-antimatter annihilation.

Scientists Cowan, Atluri and Libby do not
say that the Tunguska meteor definitely was
an anti-rock from outer space; they simply
argue that the possibility bears further con-
sideration. The issue remains highly contro-
versial in scientific circles.

Remember that the Tunguska explosion
occurred over half a century ago—long be-
fore anyone had the slightest knowledge
about either antimatter or nuclear reactions.
Scientists of that day were not equipped to
evaluate these possibilities.

Exciting as the prospect of another anti-

rock visitation might seem, from a scientific

point of view, the event is not one to be avid-
ly wished for. Luckily, the Tunguska meteor
struck a remote, thinly-populated area of
the world. If a similar object were to land
on Moscow or New York, the result would
be catastrophic. Moreover, the event might
trigger the feared nuclear war because the
explosion might easily’ be mistaken for a
nuclear attack by another nation!

Unlimited Power. Nuclear fusion reac-
tions unquestionably represent the most po-
tent sources of power yet discovered by man.
And yet the energy produced by nuclear re-
actions seems almost insignificant when com-
pared with the power inherent in matter-
antimatter reactions!

In the most energetic nuclear fusions
known, only about one percent of the total
mass of materials involved is converted to
energy. In any matter-antimatter annihila-
tion the conversion from matter to energy is
total. In other words, matter-antimatter re-
actions would produce 100 times as much
energy as do nuclear fusions using equivalent
amounts of mass as fuel.

The theoretical and practical problems
that had to be solved before Einstein’s
e=mc? scribble could be translated into nu-
clear bombs and atomic reactors were for-
midable to say the least. The ultilization of
antimatter as a practical power source poses

(Continued on page 130)
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You start with Charger (for a good, solid source of 12 VDC),
then add Spender (for well-filtered and regulated 3, 6, 9,
or 12 VDC). You end with a pair that’s the
cat's meow for car, home, and workbench!

z

FILTER - REGULATOR [

By Robert E. Kelland

- Charger & Spender

JUuNe-JuLy, 1968

B Here are two- projects that can be put to very good use in the
car or on the workbench. Charger, a car battery trickle-booster,
is built around an inexpensive silicon diode rectifier kit that
comes complete with all mounting hardware and heat sink.
Charger can supply up to about 1.2 amps to a 12-volt car battery.
That’s just enough to keep a lead-acid battery up to full charge
during the cold winter months. Spender, a filter-regulator unit,
gives 3, 6, 9, or 12 volts of low-ripple DC—a must for transistor
experimenting and servicing. Spender draws its raw DC voltage
from the output of Charger, filters it, and then breaks up the DC
into the four Zener regulated voltages.

Charger. Charger is constructed separately on a standard 5 x
7 x 2-in. aluminum chassis so that it may be moved conveniently
to its working location. The circuit is a conventional full-wave
bridge rectifier supplied by the stepped-down 12.6-VAC from a
filament transformer. Complete mounting instructions are sup-
plied with the rectifiers. Note that no part of Charger’s circuit is
grounded. This prevents shorting Charger’s output should it
come in contact with the automobile body if the car has a posi-
tive-ground battery circuit. (Continued overleaf)

N
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Charger & Spender

The rectifier diodes are stagger-mounted
on the heat sink to evenly distribute the un-
wanted heat and to provide optimum mount-
ing room. Before following the kit-supplied
instructions to assemble the diodes and heat
sink, use the diode mounting holes in the
heat sink to locate the proper punch points
on the aluminum chassis. Punch out %-in.
holes (there are four diodes) so that both the
studs and soldering lugs of the diodes clear
the chassis. The heat sink is attached to the
chassis with two small machine screws.

Any filament transformer that can de-
liver 1.2 amps AC at approximately 12.6
volts may be used. If the transformer has
a secondary winding center tap, cut it short
and insulate the end with tape. Jacks J1 and
J2 are the insulated type and should be
color-coded to help avoid incorrect battery
connections.

The wiring of Charger is straightforward.
The underside of the chassis is wide open
for working and should not present any ob-
stacles. Be sure to use at least AWG-18
insulated hookup wire for all connections.
Before testing Charger, double check to see
that no part of the circuit makes contact
with the chassis. An ohmmeter check be-
tween each diode and the chassis is an easy
way to check the effectiveness of the mica
washers and the plastic spacers.

Spender. The full-wave rectified output
from Charger is used by Spender to provide
four common low DC voltages used to power
transistor circuits. =

All parts for Spender are arranged in a 4 x
2% x 2V-in. aluminum chassis box. The
dual-section filter capacitor (ClA-CIB)
takes up the most of the room in the box.
The capacitor is mounted lugs up in a capac-
itor mounting ring. Be sure the capacitor
you buy will fit the chassis box.

If you can’t get a dual, can-type electro-
lytic small enough to fit the chassis box, two
tubular capacitors 1000 eF, 25 volts each
may be used. An additional 2-lug terminal
strip will be needed for solder connections.

Even though Spender supplies four output
voltages, only two zener diodes are used in
this voltage-divider output circuit. With this
arrangement, plenty of current (at least 20
mA on all voltages) is available with only
a few tenths-of-a-volt variation in voltage
from no load to full load. Wiring is fairly
tight in the chassis box, so be sure to use

TR IERTTI T T
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PARTS LIST FOR CHARGER

D1-D4—Rectifier diode—part of Battery Charger
kit, includes heat sink and mounting hard-
ware (Radio Shack 276-1266)

F1—1.5-amp, 3AG fuse (Radio Shack 77-2764
or equiv.) :

J1, J2—5-way binding post, 1 black, 1 red
(Radio Shack 274-736 or equiv.)

S1—S.p.s.t. toggle switch (Radio Shack 275-
602 or equiv.)

T1—1.2-amp, 12.6-volt filament transformer
(Radio Shack 273-1505 or equiv.)

1—Fuse holder, 3AG-size {(Radio Shack 270-
364 or equiv.)

1—Chassis, 5 x 7 x 2-in. (Lafayette 12H8195
or equiv.)

Misc.—AC line cord, rubber grommets, ma-
chine screws and hex nuts, wire, solder, efc,

HEAT SINK FUSE F1

=

Top and bottom views of Charger, showing
parts placement. Diodes run cool as cucum-
bers due to high conductivity of heat sink.

ERdenryprEETITITETTE
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PARTS LIST FOR SPENDER spaghetti and dress ‘leads neatly to avoid
C1A, C1B—1000/1000-vF, 25/25-volt dual shorts. Use a heat sink when soldering the
electrolytic capatitor, can type or use two zener diodes in the circuit.
1000-uF, 25-volt tubular type with wire Using Charger. Only 12-volt car bat-
"“:’; {Radie Shack 272-1718 or equiv.—see teries can be connected across Charger. To
ext.
)3, J4—5-way binding post, 1 black, 1 red be real safe, remove the cables from the car
(Radio Shack 274-736 or equiv.) battery before the Charger is placed across
R1-R5—47-0hm, 1-watt resistor it. Connect the positive lead from Charger
527;‘5-5- 4';-2;';';“ SW“_"‘; non-shorting type to the positive battery terminal and the neg-
allory or equiv. . . .
1, Z2-—6.2-volt, l-watt Zener diode (GE ative lead to the negative battery terminal.
Z4XL6.2, Radio Shack 276-561 or equiv.) If not marked otherwise, the positive battery
1—Chassis  box, 4 x 2V x 2V-in. , (Radio terminal will have a slightly larger diameter
Shack 77-0680 or equiv.) than the negative terminal. Still not sure?

Misc.—Knob, 3-lug terminal strip, machine

screws, wire solder, decals, efc. Then use a DC voltmeter to pick out the

positive terminal.

e MNODE~——— To bring the battery up to full charge,
the above setup should be left powered over-
night, and longer if necessary. If a hydrom-
HEAT SINK, eter is available, check the specific gravity
SPACER of the battery electrolyte. A reading between

J 1.260 and 1.280 indicates a fully-charged
cell. Lacking a hydrometer, the battery may
r be considered fully charged when bubbling
SOLDER N eATHE " (gassing) of the electrolyte is noticeable.

RECTIFIER STUD If the charging is done indoors provide ven-
PLATED WASHER tilation to rid the area of expelled battery
gases.

A trickle charger is intended primarily to
“top up” batteries in a relatively good state
of charge. However, an almost fully dis-
charged battery can be brought back to full
charge if Charger is left connected to it long
enough. For a 60 ampere-hour battery,
charge time can be 50 hours or more. And
that’s a small battery for a small compact
car.

You can also use Charger to pep up 9-
volt transistor radio batteries with complete
success. The current drain varies from about
200 mA to somewhat below 100 mA while
charging, so do not keep the battery on
charge for long periods. Single cells and

(Continued on page 136)

Above, mounting details for diodes D1-D4.
Below, Spender with its cover removed.
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Education in a Kit

A new portable electricity and electronics
training aid for use in vocational and technical
schools, technical institutes and community and
junior colleges, designated the Philco Model
1040, can be used for teaching basic electricity
up to advanced electronics skills. The Model
1040 is a self-contained unit. It includes all of
the materials and equipment necessary to carry
out all of the experiments detailed in the EIA’s
new manuals on Basic Electricity and Basic Elec-
tronics.

The Model 1040 is a versatile unit which meets
all basic requirements at an economic cost, but
which contains extra features making it possible
to tailor use of the unit to meet the needs of ad-
vanced students. The unit is ideal for teaching
characteristics of devices and circuits, transistors,
semiconductor diodes, microelectronic inte-
grated circuits and silicon-controlled rectifiers.
To provide complete course coverage, special
material on vacuum tpbe circuit analysis has
been provided.

An AC power supply is included and stored
in the reinforced cabinet, which is protected
with a newly developed scuff-resistant vinyl
coating. A separate DC power supply provides

A member of the Philco-Ford staff checks out experi-
ments which can be performed with the new Model
1040 Electricity/Elecironics Portable Laboratory.
The Model 1040 provides experiments across the full
range from basic electricity to advanced electronics.

APPEN

the necessary voltage and current for all experi-
ments. A quick-trip overload device guards
against accidental damage.

Components, which can be arranged vertical-
ly, horizontaily or stacked, are quickly snapped
into place. New terminal clips, designed by
Philco-Ford, use bimetal construction for maxi-
mum current-carrying capacity, tight contact
grip and long life. All in all, Model 1040 should
offer the opportunity for simplé laboratory tests
and survive the rough handling of students.

Rod Rider
A small metal assembly that can take the
shakes without. getting the jitters is proving to
be a hero on the 150 mile-an-hour test runs now
being made by a Department of Transportation

The support crank arms for the sensor assemblies
ride at speeds up to 157 mph, % of an inch above
the track on a fest train. By measuring the
capacitance across the air gap between sensor and
rail, the sensor assemblies act as proximity detectors,
measuring horizontal and 'vertical rail alignment,
track gauge and superelevation.

laboratory train over a 21-mile stretch of Penn-
sylvania Railroad welded track between Trenton
and New Brunswick, N. J.

Made from a new alloy called “Almar 362,"
the assemblies act as crank arms and shafts
which support electronic sensors 3% of an inch
above the rails, carefully sniffing out the facts
of track geometry down to measurements of
.001 of an inch.

By measuring the capacitance across an air

Rap1o-TV EXPERIMENTEL\



All that’s new & notable in the electronics limelight

gap between the sensor and the rail, the small
proximity detectors are able to measure hori-
zontal and vertical alignment of each rail, track
gauge and superelevation of the track, (the
height of one rail in relation to the other).

Conventional equipment in which there is
direct contact between rail and sensor is not
possible on this train because of its high speeds.
Results provided by the new system would not
have been possible with previous methods.

Test engineers at Melpar, Inc., Falls Church,
Va., who designed the test equipment used on
the train, had difficulty finding a sensor bracket
material which could take the heavy vibrations
caused by passing over small track irregularities
as the train accelerates at speeds up to 157 miles
an hour. The heaviest vibrations of the sensor
assemblies seem to occur in the speed range be-
tween 80 and 90 miles per hour, tapering off
above and below it.

The Coming Auto Fad

Seat belts, directional signals, windshield
washers, back-up lights, padded dashes and
tinted windshields all have done their part over
the years to contribute to increased safefy in

Each component in the automobile is checked
separately through the computer. A card is inserted
which tells what o do for each test. When the test
is completed, the card advances aufomatically

to the next item.

JUNE-JULY, 1968
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automobiles, but the latest and maybe the most
significant safety device isn’t even part of the
vehicle.

For years, motorists brought their cars in to
mechanics—some skilled and some not so
skilled—for maintenance, repair and safety
checks. The diagnosis was primarily a function
of the experience, skill-level and judgment of
the operator; thus, human error and failure of
proper interpretation was an ever-present prob-
lem. The increasing number and complexity of
vehicles accentuates this problem.

Now the human element has been eliminated
by the substitution of a computer. The Allen
system (Allen Electric and Equipment Co.) is
capable of performing up to 150 different tests
on automobile parts and components. About 37
of these tests are conducted completely through
computer analysis, while others combine visual
inspection with the computer.

While the tests are being run throaigh the
computer at the rate of one every four seconds,
the customer can be seated in another room
watching the results of the test being printed on
a special two-part carbonless form listing each
check-point. As the test is completed, it is re-
corded on the form in one of the three columns
indicating the component is good, marginal or
failing.

One copy of this form is given to the customer
to take with him when he leaves the garage and
the other is retained in garage's files. This can
be used for follow-up purposes at some later
time.

The Allen system not only increases the ac-
curacy, thoroughness and speed of automobile
inspection, but also provides the customer with
the wherewithal to view the entire testing opera-
tion and be sure everything is being thoroughly
checked. Next stop is the repair shop where,
thank goodness, people take over.

Has the Carbon Mike Had It?

When Alexander Graham Bell invented the
telephone, over 90 years ago, he produced a
device which would transmit and receive the
human voice. The transmitting function was im-
proved by Thomas A. Edison in 1877 and by
Henry Hunnings in 1878, but apart from these
changes, the principles of the telephone set have

—
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remained virtually unaltered to this day. Mean-
while, the whole concept of a telephone system,
of complex switching centers and vast transmis-
sion networks, has developed beyond all of Bell’s
wildest dreams. Only now, however, does it ap-
pear likely that the basic principles of the trans-
mitter (and perhaps the receiver) may be re-
placed and we may soon be using telephones
with “electret” transducers in place of the car-
bon granule units which have served the industry
so well and so long.

The electret unit depends for its action on the
ability of certain dielectric materials to store an
electric charge, in somewhat the same way in
which a permanent magnet maintains a mag-
netic field. The carbon transmitter is at present
the only known practical unit which does not
require amplification of the output signal, a fea-
ture which - was instrumental in making tele-
phony practical in the days before electronics.
Now, however, with the introduction of linear

A cross-sectional view of the electret transmitter
showing (1) screen, (2) dust ond humidity cover,
(3) contact spacer, (4) perforated bock plate,

(5) electret diaphragm, (6) cup, (7) contact spring,
(8) amplifier assembly, (9) screw terminols ond
(10) confoct ring. This new electret microphone
fits directly into the present telephone handset
with no modifications.

.

integrated circuits, this advantage is of less im-
portance, and the electret transducer, in associa-
tion with a small amplifier, becomes a practical
possibility.

The electret was first discovered in 1919 by
a Japanese scientist Eguchi, who melted a sam-
ple of carnauba wax in the presence of an elec-
trostatic field. When the sample solidified with
the field still applied, he found a charge remain-
ing on the surface of the sample. With the
surfaces of the wax covered by metal plates
which were kept short-circuited, no measurable
decay of the charge could be detected for sever-
al years. Since then, numerous other materials

100

An exploded view of the electret microphone
assembly showing, left to right: the clamping
ferrule, the cup, the pre-amplifier assembly, the
back plate and electret film and finolly the
protective membrane and screen.

including ferro-electric ceramics and polymers
have been found to display this electret capa-
bility.

The electret, used to generate an electrostatic
field in the airgap, between the vibrating dia-
phragm and the rigid backplate of a condenser
microphone, allows the elimination of the con-
ventional external voltage source. Because elec-
trets can be made from very thin (.0003 in.)
dielectric films, a higher capacitance per unit
area than with conventional condenser micro-
phones is possible. The electret microphone has
a very simple and rugged structure. The light-
weight film is placed in direct contact with the
roughened surface of the rigid backplate, and it
is the only moving part of the microphone.
These features, together with the availability of
stable electrets, qualify the new microphone as a
possible candidate for not only replacing the
present carbon transmitter, but for use in many
<other acoustic applications.

A
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EL, It's a Shooting Star

Helicopters and other aircraft are now being
outfitted with a new advance in exferior lighting
which will permit pilots to see another plane’s
shape up to three miles away in dusk and dark-
ness. In formation flying, this lighting advance
could eliminpate a present cause of spatial dis-
orientation in which a pilot loses proper refer-

- (Continued on page 132)

.

Newly developed Copsul light on aircraft permits
pilots to see a plane’s shape up to three miles

away in dusk ond darkness. Picture of above aircraft
was faken in early evening. Strips of Capsul

are on tail, mid-fuselage, wing tip and engine
cowling make in-the-air sightings easy.

. RADIO-TV EXPERIMENTER
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Now There Are 3 Heathkit® Color TV’s

The NEW Deluxe
Heathkit *“227°° Color TV

Exclusive Heathkit Self-Servicing Features. Like the famous Heathkit
295" and *180" color TV's, the new Heathkit **227" features a built-in
dot generator plus full color photos and simple instructions so you can
set-up, converge and maintain the best color pictures at all times, Add
to this the detailed trouble-shooting charts in the manual, and you put
an end to costly TV service calls for periodic picture convergence and
minor repairs. No other brand of color TV has this money-saving
self-servicing feature.

Advanced Features. Top quality American brand color tube . .. 227sq. in.
rectangular viewing area . . . 24,000 v. regulated picture power ... im-
proved phosphors for bnlllanl. livelier colors . . . new improved low
voltage power supply with boosted B+ for best operation . . . automatic
degaussing . . . exclusive Heath Magna-Shield to protect against stray
magnetic fields and maintain color purity . . . ACC and AGC to reduce
color fade and insure steady, flutter-free pictures under all conditions

. preassembled & aligned 1F with 3 stages instead of the usual 2 . . .
preassembled & allgned 2- speed transistor UHF tuner . . . deluxe VHF
turret tuner with ““memary" fine tuning . .. 300 & 75 ohm VHF antenna
inputs . . . two hi-fi sound outputs . 4" x 6" 8 ohm speaker . . . choice
of mslallauon — wali, custom or optlonal Heath factory assembled
cabinets. Build in 25 hours. .

Kit GR-227, (everything except cabinet)
..$42dn,, as low as $25 mo.
GRA-227-1, Walnut cabinet...no money dn., $6 mo
- GRA-227-2, Mediterranean Oak cabinet (shown above),
.. ho money dn., $10 mo,

Kit GR-295

479%

(less cabinet)
$42 mo.

Deluxe Heathkit "295’’ Color TV

Has same high performance features and built-in servicing facilities
as new GR-227, except for 295 sq. in. vlewmg area (industry's
largest picture) . .. 24,000 volt picture power . . . universal main con-
trol panel for versanle in-wall installation . and 6" x 9” speaker.

Kit GR-295, (everything except cablnet) 131 Ibs..

$48 dn., $42 mo........ 00a0000000060000 60000080 60a0a0 $479.95
GRA-295-4, Mediterranean cabinet (shown above) 90 Ibs
no money dn $TTMO. i it e 2.50

Other cabinets from $62.95.

Unusually sensitive performance. Plays any-
where . . . runs on household 117 v. AC, any
12 v. battery, or optional rechargeable battery
gack ($39.95); receives all channels; new inte-
grated sound circuit replaces 39 components;
preassembled, prealigned tuners; high gain IF
strip; Gated AGC for steady, _ulter-free pic-
tures; front-panel mounted speaker; assembles
in only 10 hours. Rugged high impact plastic
cabinet measures a compact 142" Hx 15%" W
x9%" D. 27 lbs

Ki
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No Money Down On 325 to $300 Orders —

Kit GR-227

419"

¥ 0% S PR
Kit GRA-27 wg, e Y,
(less cabinet) s 95 5 st
-
$25 mo. 19 il
%’S««
New Remote Control ‘”{;
‘v\ §

For Heathkit Color TV

Now change channels and turn your Healhkn color TV off
and on from the comfort of your armchair with this new remote
control kit. Use with Heathkit GR-227, GR-295 and GR-180
color TV’s, Includes 20’ cable.

Kit GR-180

349"

{less cabinet

$30 mo.

Deluxe Heathkit '180" Color TV

Same high performance features and exclusive self-servicing facil-
ities as new GR-227 (above) except for 180 sq. in. viewing area.

Kit GR-180, (everythlng except cabinet), 102 lbs..

$35dn,$30 MO, ..ottt e ...$349.95
GRA-180-5, table model cabinet & mobile cart
(shown above), 57 Ibs....no money dn, $6 mo......... $39.95

Other cabinets from $24.95

Deluke 12" Transistor Portable B&W TV - First Kit With Integrated Circuit

t GR-104

$11 mo.

no money dn.,
$119.95

W

rite For Credit Form
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11 .New Kits From. Heath...

New! Heathkit Wireless Home Protection
System for Your Family’s Safety
A y

GD-97
Utility Transmitter
for Universal Protection

GD-87
Wireless Smoke/Heat
Detector-Transmitter
GD-77 Wireless Receiver/Alarm

fail-safe, always alert

.

Applications Unlimited . . . Customize Your Own System. Here's rc-
liable, low cost, 24-hour protection for your family and property. Sys.
tem warns of smoke, fire, intruders, freezing, thawing, cooling, rising
or receding water, pressures . . . any change you want to be warned
about. Uses unique new signaling method developed by Berkeley
Scientific Labs.; exclusively licensed to Heath. Your house is already
wired for this system, just plug the units into any AC outlet. **Load
transmission" design (not a carrier type as in wircless intercoms)
generates unusual sigpal that is practically unduplieable in other devices
or rapdom noise sources. Solid-state circuitry has built-in fail-safe
capability to sound alarm if power fails, if power supply components
in any unit fail, or if 50,000 hour bulb in smoke detector fails. Receiver/
Alarm has 2800 Hz transistor alarm and receptacle for extra 117 VAC
bell or buzzer to exiend range, plus rechargeable battery (always kept
chargegd) to sound alarm if power fails. Smoke-Heat Dectector-Trans-
mitter capability may be extended to other areas by adding extra heat
sensors 1o its built-in sensor. Utility Transmitter accepts any type of
switch or sensor for any purpose; examples: magnetic reed switches
for doors and windows to warn of entry; step-on switches for door or
driveway; micro switches with trip wire around yard; heat sensors;
water pressure switches warn of pump failure; thermal switches warn
of freezing in gardens, or thawing in freezers; two wires act as switch
to warn of changing water levels in sump-pump wells, pools, etc. Units
are small and unobtrusive in beige and brown non-reflecting velvet
finish. Any number of units may be used in the system. All units feature
circuit board construction; each unit takes only 3 hours to build.
Operating cost similar to electric clocks. Invest in safety for your
family now with this unique Heath system.

Kit GD-77, receiver/alarm, 4 1bs.. .o, v v vvrvevncnsns., $39.95

Kit GD-87, smoke /heat det.-trans., 5 Ibs..

Kit GD-97, Utility trans., 41bs.. . .......vvvnivsnees. .. $34.95
{numerous accessory switches available from Heath)

New! Low Cost Heathkit 5-Band
SSB-CW Transceiver

Kit HW-100

$240.00

You asked for it . . . a 5-band version of the Heathkit *single-banders™
...alow cost SSB transceiver for 10 or |5 meters ... an SSB transceiver
equal or superior to many wired rigs kut at much lower cost. It's the
new HW-100, the most SSB equipment you can get for the money.
Eeatures build-it-yourself solid-statc (FET) VFO; 80-10 meter coverage;
switch-selected upper or lower sideband or CW; crystat filter; full
coverage on all bands with 500 kHz per band segment; smooth vernier
cogtrol; built-in 100 kHz calibrator; separate offset CW carrier crystal;
TALC; quict, enclosed relays: fixed or mobile operation with accessory
power supplies; 180 watts PEP, 170 watts CW input; PTT or VOX on
SSB; CW transceive by ' VOX from keyed tone using grid-block keying;
less than 100 Hz drift per hour after warmup; less than 100 Hz variation
under 107 line voltage variation; receiver sensitivity less than 0.5 uv
for 10 dB S4-N/N ratio for SSB operation; selectivity 2.1 kHz at 6 dB
down, 7 kHz at 60 dB down; image & IF rejection better than 50 dB;
easy circuit board construction with one large wiring harness; handsome
2-piece green wrinkle finish cabinet. It's a winner!

Kit HW-100, 19 Ibs., no money dn., $22 mo.. . .......$240.00

New! Heathkit High-Power Inverter
for Boats, Cars, Campers

Kit -
MP.14

$99.95

Powers Color & B&W TV's, power tools, radios, phonos, lights, tape
recorders, hi-fi systems, shavers, PA systems, ham & CB rigs, any small
appliance except compressor-type refrigerators and units having heating
elements drawing over 400 watts. Also makes good source of linnted
emergency power at home. Delivers 500 watts intermittant; 400 watts
continuous; freq. and output adjustable for best operation; remote
control-output and cables included. 29 lbs.

New! Heathkit/Kraft 5-Channel Digital
Proportional System with.}Variable
Capacitor Servos N 5

‘System Kit GD-47

$219.95

$21 mo.

This Heathkit version of the internationally famous Kraft system saves
you over $200. The system includes solid-state transmitter with built-in

. charger and rechargeable battery, solid-state receiver, receiver recharge-
able battery, four variable capacitor servos, and all cables. Servos
feature sealed variable capacitor feedback to elindinate failure due to
dirty contacts, vibration, etc.; three outputs: twojlinear shafts travel
%* in simultaneous opposite directions plus rotary wheel, Specify
freq.: 26,995, 27.045, 27.145, 27.195 MHz.

System Kit GD-47, all of apove, 5 1bs., ... ....ii...$219,95

Kit GDA-47-1, transmitter, battery, cable, 3 ibs. ..$86.,50
Kit GDA-47-2, receiver, 31IbS...vvciveariiiinarrares.,.$49.95
GDA-47-3, receiver rechargeable battery, 1 1b,....,.......$9.95
Kit GDA-47-4, one servoonly, 11b...oeeninnnaiiaiies ..$21.50
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New! Heath /Mitchell COLORVAL Dark-
room Computor ... Kit or Assembled

Kit PM-17

$89.95

$9 mo,

Colorval takes the work out of color printing, leaves the creativity to
you. Colorval is easy to set up . . . you "‘program™ the scan filter pack
for the type of film, paper, and equipment you use ,, . we show you how.
Unique Color Probe allows visual determination of ideal enlarger filter
combination, Color Wheel and table shows what filter changes are
needed. Exposure Probe scans shadows and highlights; exposure scale
on Computer indicates prop¢r contrast for color and b/w printing. Get
started in color the right way, quickly, easily,

Kit PM-17, 6 |bs,, no money dn,, $9 mo....._........ $89.95
Assembled PMW-17, 6 Ibs...no money dn,, $13 mo.. . $125.00

RAp10-TV EXPERIMENTER




See 300 More in FREE Catalog

What would you expect to pay
for a Vox “"Jaguar” Combo organ ,
with a 180-watt 3- channel amp?

$1000? $12507? $1500? More?

You can get both for only 8598
during this Special Heathkit Offer!

Now you can get this famous professional combo argan with a versatile
high-power piggy-back amp. and matching speaker system for just a
little more than you'd expect to pay for the “Jagyar” alone! The Heath-
kit/Vox “Jaguar” is solid-state; two outputs for mixed or separated
bass and treble; reversible bass keys for full 49 key range or separate
bass notes; bass volume control; vibrato tab; bass chord tab; four voice
tabs (flute, bright, brass, mellow); keyboard rapge C; to Cg in four
octaves; factory assembled keyboard, organ case with cover, and stand
with case. Also available separately; you'll still save $150 (order Kit
TO-68, $349.95). ’

The Heathkit TA-17 Deluxe Super-Power Amplifier & Speaker has 180
watts peak power into one speaker (240 watts peak into a pair); 3-chan-

nels with 2 input'§ each; “fuzz”, brightness switch; bass boost; tremolo,
reverb; complete controls for each channel; foot switch; 2 heavy duty
12” speakers plus horn driver. Also available separately kit or factory
assembled (Kit Amplifier TA-17, $175; Assembled $275; Kit Speaker
TA-17-1 $120; Assembled $150; Kit TAS-17-2, amp. & two speakers
$395; Assembled TAW-17-2, amp. & two speakers $545).

Kit TOS-1
Organ, Amplifier
& Speaker Kits (240 Ibs.)

$598.00

Kit TOS-2
Organ Kit, Assembled
Amplifier & Speaker (240 1bs.)

$698.00

New! Solid-State Portable

So Handy, So Low Cost we call VOIt'Ohn}'Meter
it “‘every map's” meter. Just
right for homeowners, hobby-
ists, boatowners, CBer's, hams
..it'seven sophisticated enough
for radio & TV servicing! Fea-
tures 12 ranges... 4 AC &4DC  Kit 1M-17
volt ranges, 4 ohm ranges; 11 $1 9_95
megohm input en DC, 1 meg-
ohm input on AC; 4%” 200 uA -
meter; battery power; rugged
polypropylene case and more,
Easy 3 or 4 hour kit assembly.

New! Heathkit
Guitar Headphone
Amplifier

Kit TA-58

$9.95

Now you can play and pracnce your clectronic gul(ar in private! Just
plug this miniature amplifier into the jack of your guitar and use a palr
of headphones. Solid-state circuit has tailored response; automatic
off-on switching; sglf-contained battery (not supplied); and capability
of operating one or two pairs of niono or stereo headphones of 4 to 2
meghohms. ldeal for practice or instruction. Easy to build. -

Kit TA-58, 2 IDS.....ouvieinnseeiearnainanneannns ....$9.95

rHEATH COMPANY, Dept. 18-6
Benton Harbor, Michigan 49022
In Canada, Daystrom Ltd.

NEW
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[ Enclosed is §

FREE 1968 -
CATALOG!
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coebr 300 a5 fre adenepctin,
et T, slectepnis tegans, #hee- 5] Name,

Please send model (s)
[ Please send FREE Heathkit Catalog.
[ Please send Credit Application.

miie pails & ampkiigy, cmE ARl
» i Address,

Bocng & bbby, 143 esipas 1
wiite Heaih

g, nal{q ednationy, €0,
City,

State

< Harier -mehmu 1 ey
s Ee

R

3 A SR S

Prices & specifications subject to change without notice. cL-323

i

June-Jury, 1968

105




VOLUME 49, PART 3

WHITE'S

i

An up-to-date Broadcasting Directory of North
American AM, FM and TV Stations. Including a

Special Sectionon 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 EXPERMENTER 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, Major Broadcast Stations in
Mexico and the Caribbean and the World-
Wide Shortwave stations section.

In the August-September, 1968 issue of
RADIO-TV EXPERIMENTER the Log will con-
tain 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 1968, you will have a
complete volume of White’s Radio Log by
collecting any three consecutive issues 'of
RaDI0-TV EXPERIMENTER published during
the year. 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-ro-date handy reference.

U. S. FM Stations by Call Letters

World-Wide Shortwave Stations

ET'III'H“I--I----H-rutn':tu:r|u|::u|:|1111n-“-“u|||1|-."_.._._-"",.r“...rr"ruuuu..n||,
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QUICK REFERENCE INDEX TO WHITE'S RADIO LOG
U. S. AM Stations by Call Letters

Canadian AM Stations by Call Letters
Canadian FM Stations by Call Letters
Major Broadcast Stations in Mexico and the Caribbean
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Call

KAAA Kingman, Ariz,
KAAY Little Rock, Ark.
KABC Los Angeles, Calif.

Location

KABQ Albuquerque, N.M.
KABR Aberdeen, S.Dak.
KACE Riverside, Calif.
KACI The Dalles, Oreg.
KACL Santa Barbara, Cal.
KACT Andrews, Tex.
KACY Port Hueneme, Calif.
KADA Ada, Okla.
KADL Pine Bluﬁ Ark,
KADO Marshall, Tex.
KAFE Sante Fo. N.M.
KAFF Flagstaff, Ariz.
KAFY Bakersfield, Calif,
KAGE Winona, Minn.
KAGH Crossett, Ark.
KAGI Grants Pass, Oreg.
KAGO Klamath Falis, Oreg.
KAGT Anacortes, Wash.
KAHI Auburn, Calif,
KAHR Redding, Calif.
AHU Waipahu, Hawaii
KAIM Honolulu, Hawaii
KAIN Nampa, Ida.
KAIR Tueson, Ariz.
KAJO Grams Pass, Oreg,
KAKA Wickenburg, Ariz.
KAKC Tulsa, Okia.
KAKE Wichita, Kan,
KALB Alexandria, La.
KALE Richland, Wash,
KALF Mesa, Arlz
KALG Alamogordo, N.Mex,
KALI San Gabriel, Cal.

KALL Salt Lake Clty, Utah 0

Thayer. Mo.
KALO Lmla Rock Ark.
KALT Atlanta, Tex.

KAML Kenedy- Karnes City,

Tex.

KAMO Rogers, Ark.
KAMP El Centro, Calif.
KAMY McCamey, Tex.
A Anaconda, Mont.
Shreveport, La.
Corsicana, Tex.
New lberia, La.

RRRRARRAR

AN
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AND
ANE
ANI
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KANS Larned, Kan.
KAOH Duluth, Minn,

KAOR Oroville, Calif,
KAPA Raymond, Wash.
KAPB Marksville, La.
KAPE -San Antonio, Tex.
KAP| Pueblo, Colo.
KAPR Douglas, Ariz,
KAPS Mt, Vernon, Wash.
KAPT Salem, Ore.
.KAPY Port Angeles, Wash,
KARA Albuquerque, N.M.
KARE Atchison, Kan.
KARI Blaine, Wash,
KARK Little Rock, Ark.
KARM Fresno, Calif.
KARR Great Falls, Mont,
KARS Belen, N.M,
KART Jerome, {daho
KARY Prosser, Wash.
KASA Phoenix, Ariz.
KASH Eugene, Ore.

KASI Ames, lowa

KASL Newcastle, Wyo.
KASM Albany, Minn,
KASO Minden, La.
KAST Astoria, Ore,
KASY Auburn, Wash.
KATA Arcata, Calif.
KATE Albert Lea. Mina.
KATI Casper, Wyo.
KATL Miles City, Mont.
KATN Bolse, lda.

KATO Safford, Ariz.
KATQ Texarkana, Tex.

U. S. AM Stations by Call Letters®

Call Location kHz
KATR Eugene, Ore. 182
KATY San Luis Obispo, Cal, IMO

KATZ St. Louis, Mo.

KAUS Austin, Minn. I480
KAVA Burney, Cal. 1450
KAVE Carisbad, N.Mex, 1240
KAVI Rocky Ford, Colo. 1320
KAVL Lancaster, Calif. 610
KAVR Apple Valley, Calll‘ 260
KAWA Waco-Marlin, Tex. 1010
KAWL York, Neb. 1370
KAWT Douglas, Ariz. 1456
KAWW Heber Springs, Ark. 1370
KAYC Beaumont, Tex. 50
KAYE Puyallup, Wash. 1450
KAYG Lakewood, Wash, 1480
KAYL Storm Lake, lowa 990
KAYOQ Seattle, Wash, 1150
KAYS Hays, Kans. 1400
KAYT Rupert, Idaho 970
KAZA Gilroy, Cal. 1290
KBAB Indianola, lowa 1490
KBAL San Saba, Tex. 1410
KBAM Longview, Wash. 1270
KBAN Bowie, Tex. 1410
KBAR Burley, Idaho 1280

Every effort has been made to ensure accuracy of the
information listed in this issue of White's Radio Log, bul
absolute accuracy is not guaranteed and of course, only
information available up to press-time could be included.
Copyright 1968 by Science & Mechanics Publishing Co.,
a subsidiary of Davis Publications, Inc., 505 Park Avenue,

New-York, New York 10022,

June-Jury, 1968 |

Call
0 | KBPS Portland, Oreg.

Location

KBRB Ainsworth, Neb.
KBRC Mt. Vernon, wash,
BRF Fergus Falls, Minn,
KBRI Brinkley, Ark.
KBRK Brookings, S.Dak.
BRL McCook, Nebr,
BRN Brighton, Colo.
BRO Bremerton, Wash.
BRR Leadville, Colo.
BRS $pringdale, Ark.
BRV Soda Springs, Ida.
KBRX O’Neill, Nebr.
KBRZ Freeport, Texas
KBSF Springhill, La.
KBSN Crane, Tex.
KBST Big Spring, Tex,
KBTA Batesville, Ark.
KBTC Houston, Mo,
KBTM Jonesboro, Ark.
KBTN Neosho, Mo,
KBTO EI Dorado, Kans,
KBTR Denver, Colo.
KBUC San Antonio, Tex.
KBUD Athens, Tex.
KBUH Brigham City,

K

K
K
K
K
K
K
K

1410
Utah 200

1460

970
1490
1340
1250
1280
1420
1360

710
1310

KBAT San Antonio, Tex. 680 | KBUN Bemidji, Minn. 1450
KBBA Benton, Ark. 690 KBUR Burllnnton, lowa 1490
KBBB Borner, Tex. 1600 | KBUS Mexia, Tex. 1590
KBBC Centervifle, Utah 1600 KBUY Ft. worth, Tex. 1540
KBBO Yakima, Wash. 1880 [KBUZ Mesa, Ariz. 18i0
I(BBQ Burbank, Cal. 1500 | KBV M Lancaster, Callf. 1380
KBBR North Bend, Orep, 1340  KBWD Brownwood. Tex 1380
KBBS Buffalo, Wyo. 1450 | KBXM Kennett, Mo. 1540
KBCH Oceanlake, Orog. 1380 | KBYE Okla. City, Okla. 890
KBCL Shreveport, La, 1220 | KBYG Big Spring, Tex, 1400
KBEA Missien, Kans, 1480 | KBYP Shamrock, Tex. 1580
KBEC Waxahachle, Tex. 1890 | KBYR Anchorage, Alaska 1270
KBEE Modesto, Calif. 970 | KBZY Salem, Oreg, 1490
KBEK Elk City, Okla. 1240 | KBZZ Lalunta, Colo. 1400
KBEL lIdabel, Okla 1240 | KCAB Dardanelle, Ark. 980
KBEN Carrizo Sprns. Tex, 1450 KCAC Phoenix, Ariz. 1010
KBER San Antonio, Tex. 1150 | KCAD Abilene. Tex. 1560
KBEV Portland, Oreg. 1010 [ KCAL Rediands, Calif. 1410
KBEW Blus Earth, Minn., 1560 | KCAM Glennallen, Alaska 790
KBFS Belle Fourche, S.Dak. 1450 | KCAN Canyon, Tex. 1550
KBGH Memphis, Tex. §130 | KCAP Helena, Mont. 1340
KBGN Caldwell 1daho 810 | KCAR Clarksville, Tex, 1350
KBGO Waco, Tex. 1580 | KCAS Slaton, Tex. 1050
KBHB Sturgis, S. D. 10| KCAT Pine Bluff, Ark. 15380
KBHC Nashville, Ark. 1260 | KCBC Des Moines, lowa 1890
KBHM Branson, Mo. 1220 | KCBD Lubbock, Tex. 1590
KBHS Hot Springs, Ark. 590 [KCBN Reno, Nev. 1230
KBIA Burlmuton. la, §150 | KCBQ San Dlego, Calif. 1170
KBIB Monetts, §560 | KCBS San Fran,, Calif. 740
KBIF Fresno, Calif 0 | KCCB Corning, Ark, 1260
KBIG Avalon, Caf, 740 | KCCC Carlsbad, N.M, 930
KBIL Liberty, Mo, 1140 { KCCL Paris, Ark. 1460
KBIM Roswell, N.Mex. 810 | KCCN Honolulu, Hawali 1420
KBIS Bakersfield, Callf, 970 | KCCO Lawton, Okla. 1050
KBIX Muskogee, Dkla, 1490 | KCCR Pisrre, S. 1240
KBJM Lemmon, S.D, 1400 | KCCT Corpus Christl. Tex. 1150
KBIZ Ottuwa, lowa 1240 | KCCV Independence, Mo. 1510
KBIT Fordycs, Ark. 1570 | KCEE Tucson, Ariz. 790
KBKR Baker, Oreg. 1490 | KCEY Tunlock, Calif. 1390
KBKW Aberdeen, Wash. 1450 | KCFA Spokane, Wash, 1830
KBLC Lake ‘wrt. Cal. 270 |[KCFH Cuero, Tex. 1600
KBLE Seattle, Wash, 1050 [KCFI Cedar Falls, lowa 1250
KBLF Red Bluff, Calif. 1490 [KCHA Charles City, lowa 1580
KBLI Blackfoot, Idahe 690 ( KCHE Cherokee, lowa 1440
KBLL Helona, Mont. 1240 | KCHI Chillicothe, Mo. 1040
KBLR Bolivar, Mo. 1180| KCHJ Delano, Calif. 1010
KBLT Big Lake, Tex, 1290 | KCHR Charleston, Mo. 1850
KBLU Yuma, Ariz, 820 | KCHS Truth or Consequences,
KBLW Logan, Utah 390 New Mexico 1400
KBLY Gold Beaeh. Oreg. 1220 | KCHV Coachella, Calif. 970
KBMI Henderson, Nev. KCHY Cheyenne, Wyo. 1530
KBMN Bozeman, Mont. 1230 | KCID Caldwell, Idaho 1490
KBMO Benson, Minn. 1290 | KCIl Washington, lowa 1380
KBMR Blsmarck, N. D. 1850 | KC1J Shreveport, La, 1050
KBMW Wahpeton, N.D.. KCIM Carrolf, towa 1380
Breckenridge, Minn, 1450 | KCIN Vlctorvllle Calif, 1590
KBMY Billings, Mont. 1240 KCJB Dak. 910
KBND Bend, Oreg. HI0TKCKC San Bernardino, Cal. 1350
KBOA Kennett, Mo. 830 | KCKG Sonora, Tex 1240
KBOE Oskaloosa, lowa 740 KCKN Kansas cny, Kans. 1840
KBOXK Malvern, Ark. 1810 KW Jena, 1480
KBOL Boulder, Colo, 1490 KCKY COoIidue, Arlz. 1450
KBOM Bismark-Mandan, KCLA Plne Bluff, 1400
N.Dak. 1270 | KCLE Cleburne Tex 1120
KBON Omaha, Nebr. 14901 KCLN Clinton, 1owa 1390
KBOP Pleasanton, Tex. 1380 [ KCLO Leavenworth, Kans. 1410
KBOR Brownsviile, Tex. 1600 | KCLR Ralls, Tex. 1530
KBOW Butte, Mont. 850| KCLS Flaastaﬁ. Arlz, 600
KBDX Dallas, Tex. 1480 | KCLU Rolla, Mo. 1590
KBOY Medford, Oreg. 730 | KCLV Clovis, N.Mex. 1240
KCLW Hamilton, Tex. 900
KCLX Colfax, Wash, 1450
KCMC Texarkana, Tex. 1230
KCMJ Palm Sprgs., Calif, 1010
KCMO Kansas City, Mo. 810
KCMS Manitou Sprgs,, Colo. 1490
KCN1 Broken Bow, Nebr. 1280
KCNO Alturas, Calif. 570
KCNY 8an Marcos, Tex. 1470
KCOB Newton, lowa 1280
KCOG Centerville, lowa 1400

i3

KCOH Houston, Tex,

a8 &y Ed

Call Location kHz
KCO% Tulare, Calif. 1270
KCOL Ft. Collins, Colo, 1410
KCOM Comanche, Tex. 1550
KCON Conway, Ark. 1230
KCOR San Antonio, Tex, 1350
KCOW Alliance, Nebr, 1400
KCOY Santa Maria, Calif. 1400
KCPX Salt Lake City, Utah 1320
I(CRA acramento, Calif. 20
KCRB Chanute, Kans, 1460
KCRC Enid, Okla, 1890
KCRG Cedar Rapids, lowa 1600
KCRM Crane, Tex. 1380
KCRS Midland, Tex, 550
KCRT Trinidad, Colo. 1240
KCRV Caruthersville, Mo. 1870
KCSJ Pueblo, Colo. 590
KCSR Chadron, Nebr. 610
KCTA Corpus chrlstl, Tex, 1030
KCTI1 Gonzales, Tex. 1450
KCTO Columbia, La. 1540
KCTY Salinas, Calif, 980
KCTX Childress, Tex. 1510
KCUB Tueson, Ariz. 290
KCUE Red Wing. Minn. 1250
KCVL Colville, Wash. 1270
KCVR Lodi, Calif. 1570
KCYL Lampasas, Tex. 1450
KCYN Willlams, Ariz. 1240
KDAC Ft. Bragg, Callf. 1280
KDAD Weed, Calif. 00
KDAK Carrlnntnn, N.D. 1600
KDAL Duluth, Minn, 610
KDAN Eureka, Calif. 790
KDAV Lubhock, Tex, 580
KDAY Santa Monica, Calif. 1580
KDB Santa Barbara, Calif. 1490
KDBM Dillon, Mont. 800
KDBS Alexandria, La. 1410
KDCE Espanola, N.M. 970
KDDA Dumas, Ark. 1560
KDDD Dumas, Tex. 800
KDEC Decorah. lowa 1240
KDEF Albuquerque, N.Mex. (150
KDEN Denver, Colo, 1840
KDEOQ EI Ccajon, Calif. 910
KDES Paim Sprgs., Calif. 920
KDET Center, Tex. 930
KDEW DeWitt, Ark. 1470
KDEX Dexter, Mo, 1590
KDFL Sumner, Wash. 1560
KDFN Doniphan, Mo. 1500
KDGO Durango, Colo. 1240

KDHI Twenty-nine Palms,
California 1250
KDHL Faribault, Minn. 920
KDHN Dimmitt, Tex. 1470
KDIA Oakland, Calif. 1310
KDIO Ortonville, Minn, 1850
KDIX Dickinson, N.Dak. 1230
KDJ1 Holbrook, Ariz, 1270
KDKA Pittsburgh, Pa, 1020
KDKD Clinton, Mo. 1280
KDKO Littleton, Colo. 1510
KDLA DeRidder, La. olo
KPDLK Del Rio, Tex. 1230
KDLM Detroit Lakes, Minn. 1340
KDLR Devils Lake, N.Dak. 1240
KDLS Perry, lowa 1310
KDMA Montevideo, Minn. 1450
KDMO Carthage, Mo. 490
KDMS EI Dorado, Ark. 1290
KDNC Spokane, Wash, 1440
KDNT Denton, Tex. 440
KDOK Tyler, Tex. 1490
KDOL Mojave, Calif. 1340
KDOM Windom, Minn. 1580
KDON Salinas, Calif, 1460
KDOT Scottsdale, Ariz. 1440
KDOV Medford, Oreg. 1300
KDOX Marshall, Tex. 1410
KDQN DeQueen, Ark. 1890
KDRG Deer Lodge, Mont. 1400
KDRO Sedalia, Mo, « 1840
KDRS Paragould, Ark. 1490
KDRY Alamo Hts., Tex. 1110
KOSJ Deadwood, S.Dak. 80
KDSN Denison, lowa 580
KDSX Denison-Sherman, _—
KDTA Delta, Colo. 1400
KDTH Dubuque, lowa 1370
KDUZ Hutchinson, Minn, 1260
KDWA Hastings, Minn, 1460
KDWB St. Paul, Minn, 630
KDWT Stamford, Tex. 1400
KDXE No. Little Rock, Ark. 1380
KDX 1 Mansfield, La. 1860
KDXU St. George, Utah 1450
KDYL Tooele, h 90
KDZA Pueblo, Colo. 1230
KEAN Brownwood, Tex. 1240
KEAP Fresno, Calif, 980
KEBE Jacksonville, Tex. 1400
KECH Ketchikan, Alaska 620
KEDA San Antonlo, Tex. 1540
KEDD Dodge City, Kans, 1550
KEDO Longview, Wash. 1400
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WHITE'S Call Location kHz| Call Location kHz) Call Location
KF1Z Fond du Lac, Wis, 1450 | KGMT Fairbury, Nebr, 1810 | KILT Houston, Tex.
KFJB Marshalltown, lowa 1230| KGMY Missoula, Mont. 1450 | KIMA Yakima, Wash,
KFJM Grand Forks, N.Dak 1370| KGNB New Braunfels, Tex. 1420 | KIMB Kimball, Nebr.
KFJZ Ft, Worﬂt Tex. 1270 | KGNC Amarillo, Tex. 710 | KIML Gillette, Wyo.
KFKA Greeley, Colo. 1310| KGNO Dodge City, Kans, 1370 | KIMM Rapid City, S.D,
KFKF Bellevue, Wash, 1540 | KGNU Santa Clara, Cal. 1430 [ KIMN Denver, Colo.
KFKU Lawrence, Kans. 1250 | KGNS Laredo, Tex. 1390 | KIMO Hilo, Hawaii
KF LA Scott City, Kans. 1810 KGO San Franclsco, Callf. 810 | KIMP Mt Pleasant, Tex.
KFLD Fioydada, Tex. 900 | KGOL Palm Desert, Cal. 1270 | KIND Independence, Kans,
, KFLI Mountain Home, Ida, 1240| KGOS Torrington, Wyo, 1490 | KINE Kingsville, Tex.
Call Location kHz KFL} Walsenburg, Colo, 1380 KGPC Grafton, N.Dak. 1340 | KING Seattle, Wash,
KFLN Baker, Mont. 960 KGRB West Loma, Cal. 9001 KIML Gillette, Wyo.
KEED Eugene, Ore. 1450 | KELW Klamath Falls, Oreg. 1450 | KGRI Henderson, Tex. 1000 | KINN Alamagordo, N. M.
KEEE Nacogdoches, Tex. 1230 | KFLY Corvallis, Oreg. 1240 [ KGRL Bend, Orep. 940 | KINO Winslow, Ariz.
KEEL Shreveport, La. 710| KEMB San Diego, Cal. 760| KGRN Grinnell, lowa 1410 | KINS Eureka, Calif.
KEEN San Jose, Calif, 1370 | KFMJ Tulsa, Okla, 1050 | KGRO Pampa, Tex, 1230 | KINT Ei Paso, Tex.
KEEP Twin Falls, idaho 1450 | KFML Denver, Colo, 1890 | KGRS Pasco, Wash, 1840 | KINY Juneau, Alaska
KEES Gladewater, Tex, 1430 ( KFMO Flat River, Mo. 1240 KGRT Las Cruces, N.Mex. 570 | KIOA Des Moines, lowa
KEGG Daingerfield, Tex. 1560 | KENF Council Bluffs, Ja. 920 KGST Fresno, Calif. 1600 | KIOT Barstow, Calif.
KEHG Fosston, Minn, 1480 | KENV Ferriday, La. 1600 | KGTN Georpetown, Tex. 1530 | KIOX Bay City, Tex.
KELA Centralia-Chekalis, KFNW Fargo, N.Dak, 900 | KGU Honolulu, Hawali 760 | KIPA Hilo, Hawail
wash, 1470| KFOR Lincoln, Nebr. 1240 ) KGUG Gunnisen, Colo. 1490 | K1QS Willows, Calif.
KELD EI Dorado, Ark. 1400| KFOX Long Beach, Calif, 1280 | KGUD Santa Barbara, Calif, 990 | KIRO Seattle, Wash,
KELI Tulsa, Okla, 1430| KFPW Ft. Smith, Ar 1230 KGUL Port Lavaca, Tex. 1560 | KIRT Mission, Tex.
KELK Elko. Nev. 1240 | KFQO Anchorage, Alaska 750 | KGVL Greenville, Tex. 1400 | KIRV Fresno, Cal,
KELO Sioux Falls, S.Dak. 1320 KFRA Franklin, La. 1890 | KGVO Missoula, Mont, 1290 | KIRX Kirksville, Ma.
KELP E| Paso, Tex. 920{ KFRB Fairbanks, Alaska 900 | KGVW Belgrade, Mont, 630 | KISD Sloux Falls, S.Dak.
KELR Ei Reno, Okla. 1460 KFRC San Franeisco, Calif. 610 KGW Portland, Oreg. 620 | KIS Salina, Kan.
KELY Ely, Nev. . 1230 | KFRD Rosenberg-Richmond, KGWA Enid, Okla, 960 | KISN Vancouver, Wash,
KENA Mena, Ark. 1450 Tex. 980 | KGY Olympla, Wash, 1240 | KIST Santa Barbara, Calif,
KEND Cheyenne, Wyo 9g0| KFRE Fresno, Calif, 940 [ KGYN Guymon, Okla, 1210 | KIT Yakima, Wash.
KENE Toppenish, Wash, 1490 KFRM Kansas Clty, Mo. 550 ([KHAC window Rock, Ariz, 1300 | KITE San Antonio. Tex.
KENI Anchorage, Alaska 550 | KFRO Longview, Tex. 1870 | KHAI Honolulu, Hawaii 1090 | KIT1 Chahalis-Centralia,
KENM Portales, N.Mex. 1450 KFRU Columbia, Mo, 1400 | KHAK Cedar Rapids, lowa 1360 Wash,
KENN Farmington, N.M. 1390 | KFSA Ft. Smith, Ark, 950 | KHAL Homer, La, 1320 | KITN Olympia, Wash.
KENO Las Vegas, Nev. 1460 | KFSB Joplin, Mo 1310 | KHAP Aztee, N. M. 1340 | KIUL Garden City, Kans.
KENR Houston, Tex. 1070 | KFSC Denver, Colo, 1220 | KHAR Anchorage, Alaska 590 | KIUN Pecos, Tex.
KENT Prescott, Ariz. 1340 | KFST Ft. Stockton, Tex. 860 [ KHAS Hastings, Nebr. 1230 f KIUP Durango, Colo.
KENY Bellingham- Ferndale, KFTM Ft. Morgan, Colo. 1400 | KHAT Phoenix, Ariz. 1480 | KIVY Crockett, Tex.
Wash, 930| KFTV Paris, Tex. 1250 | KHBM Monticello, Ark. 1430 | KIWA Sheldon, lowa
KEOR Atoka, Okla. 1110 | KFTW Frederickstown, Mo. 1450 | KHBR Hllisboro, Tex. 1560 | KIXF Fortuna, Cal.
KEOS Flagstaff, Ariz, 690 | KFUN Las Vegas, N.Mex, 1230 KHDN Hardin, Mont, 1230 | KIX[I Seattle, Wash,
KEPR Kennevick-Richland. KFUO Clayton, Mo. 850| KHEM Big Springs, Tex. 1270 [ KIXL Daltas, Tex
Pasco, Wash. 610) KFVS Cape Girardeau, Mo. 960 | KHEN Henryetts, Okla. 1590 [ KIXX Provo. Utah
KEPS Eagle Pass, Tex. 1270| KFWB Los Angeles, Calif. 980 [ KHEP Phoenix, Ariz. 1280 | KIXZ Amarillo, Tex,
KERB Kermit, Tex. 600} KFXD Nampa, ldaho 580 KHEY E| Paso, Tex. 690 | KI1ZZ Ej Paso, Tex.
KERC Eastland, Tex. 1590 | KF XM San Bernardine, Calif. 590 KHFH Sierra Vista, Ariz. 1420 | KJAM Madison, S.Dak,
KERG Eugene, Oreg. 1280 KFYN Bonham, Tex. 1420 | KHF1 Austin, Tex. 970 [ KJAN Atlantie. lowa
KERN Bakersfield, Callf, 1410 KFYO Lubbook, Tex. 798 KHHH Pampa, Tex. 1230 | KJAX Santa Rosa, Callf.
KERV Kerrville, Tex, 1230 ) KFYR Bismarck, N.Dak. 550 | KHIL Wilicox, Ariz. 1250 | KJAY Sacramento, Calif.
KESM Eldorado Springs, Mo, 1580 | KGA Spokane, Wash, 1510 KHIT Walla Walla, Wash, 1320 | KJBC Midland, Tex.
KEST Boise, 1daho 790 | KGAF Gainesville, Tex. 1580 | KHJ Los Angeles, Calif, 930 | KJCF Festus, Mo,
KETO Seattle, Wash. 1590 | KGAK Gallup, N.Mex, 1830 | KHMO Hannibal, Mo. 1070 | KJC K Junction City, Kans.
KETX Livingston, Tex. 1440| KGAL Lebanon, Orep. 920 | KHOB Hobbs, N.Mex. 1890 | KJDY Jahn Day, Ore.
KEUN Eunice, La, 1490 | KGAR Vancouver, Wash, 1550 | KHOE Truckes, Calif. 1400 JEF Jennings, La,
KEVA Evanston, Wyo. 12 KGAS Carthage, Tex. 1590 KHOG Fayetteville, Ark. 1440 | KJEM Oklahoma Clty, Okla.
KEVL'White Castle, La, 1590 | KGAY_ Salem, Oreg. 1430 | KHOS Tucson, Ariz, 9 KJET Beaumont, Tex.
KEVT Tucson, Ariz. 690 | KGB San Diego, Callif. 1860 | KHOT Madera, Calif, 1250 | KJF) Webster City, lowa
KEWI Topeka, Kans, 1440 | KGBC Galveston. Tex, 1540 | KHOW Denver, Colo. 630 | KJIM Ft. Worth, Tex,
KEWQ Paradise, Cal, 930| KGBS Los Angeles, Calif.  1020| KHOZ Harrison, Ark. 900 | KJIN Houma, La.
KEX Portiand, Oreg. . 1190 | KGBT Harlingen, Tex. 1580 | KHQ Spokane, Wash. 590 | KJLT North Platte, Nebr.
KEXO Grand Junc., Colo. 1280 | KGBX Springfield, Mo. 1260 | KHRB Lockhart, Tex. . 1060 | KJNO Juneau, Alaska
KEXS Excelsior Springs, Mo, 1090 KGCA Rugby, N.D. 1450 | KHRT Minot, N. D, 1320 | KINP North Pole, Alaska
KEYD Oakes, N.Dak. . 1220 | KGCL East Prairie, Mo. 10801 KHS) Hemet, Calif, 1320 | KJOE Shreveport. La,
KEYE Perryton, Tex, 1400 | KGCX Sldney, Mont, 1480 | KHSL Chico, Calif, 1290 [ KJOY Stockton, Calif,
KEYJ Jamestown, N.Dak. 1400| KGON Edmonds, Wash, 630| KHUB Fremont, Nebr. 1340 | KIPW Waynesville, Mo.
KEYL Long Prairie, Minn, 1400| KGEE Bakersfield, Callf, 1230 | KHUM Santa Rosa, Calif, 1580 | KJR Seattle, Wash,
KEYN Wichita, Kan, 00| KGE K Sterling, Colo. 1230 | KHUZ Borger, Tex. 1490 | KJRB Spokane, Wash,
KEYR Terrytown, Nebr, 690 | KGEM Boise, Idaho 1140| KHVH Honolulu, Hawaii 1040 | KJRG Newton, Kans,
KEYS Corpus Christi, Tex. 1440 KGEN Tulare, Calif, 1370 | KIBE Palo Alts, Calif, 1220 | KJSK Columbus, Nebr,
KEYY Provo, Utah 1450| KGER Long Beach, Calif. 1390| KIBH Seward, Alaska 950 [ KJST Joshua Tree, Cal.
KEYZ Williston. N.Dak. 1860 | KGEZ Kalispell, Mont. 600| KIBL Beeville, Tex. 1490 | KJWH Camden, Ark,
KEZU Rapid City, S,Da g20 | KGFF Shawnee, Okia. 1450 | KIBS Bishop, Calif. 1230 | KKAL Denver City, Tex,
KEZY Anahelm, Calif. 1190 | KGF) Los Angeles, Calif, 1280,| KICA Clovis, N.M. 980 | KKAM Pueblo, Colo.
KFAB Omaha, Nebr, 1110| KGFL Roswell, N.Mex, 1400 KICD Spencer, lowa 1240 | KKAN Phillipsburg, Kans,
KFAC Los Angeles, Calif, 1830 | KGFW Kearney, Nebr, 1340 | KICK Springfield, Mo. 1340 | KKAR Pomona, Calif.
KFAH Lakewood Center, KGFX Pierre, S.D, 1060 [ KICM Golden, Colo. 1250 | KKAS Silsbee, Tex.
Wash, 1480 | KGGF Coffeyville, Kans. 690 | KICO Calexico, Callf, 1490 | KKEP Estes Park, Colo.
KFAL Fuiton, Mo. 900 | KGGM Albuquerque, N,Mex. 610| KICS Hastings, Neb. 1550 { KKEY Vancouver, Wash,
KFAM St. Cloud, Minn, 1450 | KGHL Billings, Mont. 790 | KICX MeCook, Neb. 1360 [ KKHI San Francisco, Calif.
KFAR Fairbanks, Alaska 660 | KGHM Brookfieid, Mo, 1470| KICY Nome, Alaska 850 | KKIN Aitkin, Minn,
KFAX San Francisco, Calif. 1100 | KGHO Hoquiam, Wash, 1560 | KID Idaho Falls, (daho 530 | KKIS Pittsburg, Calif,
KFAY Fayetteville, Ark, 1250| KGHS International Falls, KIDD Monterey, Callf. 630 [ KKIT Taos, N.Mex,
KFBB Great Falls, Mont, 1810 Minn. 1230| KIDO Boise, Idaho 630 | KKJO St, Joseph, Mo,
KFBC Cheyenne, Wyo, 1240 | KGIL San Fernando, Calif, I263 KIEV Glendaile, Calif. 870 | KKOK Lompoe. Calif,
KFBK Sacramento, Calif, 1530 | KGIW Alamosa, Coio, 1450 | KIFG lowa Falls, la. 1510 KKUA Honolulu, Hawali
KFBR Nogales, Ariz. 1340 | KGKL San Angelo, Tex. 960 | KIFN Phoenix, Arlz. 860 | KKUB Brownfield, Tex,
KFCRB Redfield, S. Dak, 1380 | KGKO Benton, Arl 850 | KIFW Sitka, Alaska 1280 | KLAC Los Angeles, Calif,
KFDF Van Buren, Ark. 1580 | KGLC Mlami, Okla, 910| KIGO St., Anthony, Ida, 1400 | KLAD Klamath Falls, Oreg.
KFDIl Wichita. Kansas 1070 KGLE Glendive, Mont, -590 | KIHN Hugo, Okla. 1340 | KLAK Lakewood, Colo.
KFDR Grand Coulee, Wash, 1360 | KGLM Avalon, Callf. 740| KIHR Hood Rlver, Oreg. 1340 | KLAM Cordova, Alaska
KFEL Pueble, Colo, 970 KGLN Glenwood Sprgs., Colo. 980 | KIJV Huron, S.Dak. 1340 | KLAN Lemoores, Calif.
KFEQ St. Joseph, Mo, 680 | KGLO Mason City, lowa 1300 KI K1 Honolulu, Hawall 830 | KLAV Las Vegas, Nev.
KFFA Helena, Ark, 1360 | KGLU Safford, Ariz. 480 | KIKK Pasadena, Tex. 650 | KLBK Lubbock, Tex.
KFGO Fargo, N.D, 790 | KGMB Honolulu, Hawall 90 | KIKO Mlami, Ariz, 1340 | KLBM La ‘Grande, Oreg.
KFGQ Boone, lowa 1260 | KGMC Englewood, Colo. 1150 | KIKS Sulphur, La, 1310 | KLBS Los Banos, Calif,
KFH Wichita, Kans. 1330 | KGMI Bellingham, Wash, 790 | KIKX Tueson, Ariz. 580 | KLCB Libby, Mont,
KF1 Los Angeles, Callf, 640 | KGMO Cape Girardeau, Mo, 1220 KILE Galveston, Tex. 1400 [ KLCN Blytheville, Ark.
KFIL Fergus Falls, Minn, 1060 | KGMR Jacksonville, Ark. 1500 | KILO Grand Forks, S.Dak., 1440| KLCO Poteau, Okia.
KFiV Modesto, Callf, 13601 KGMS Sacramento, Calif. 1380 KILR Estherville, a. 1070 | KLEA Lovington, N.Mex.

Are your home-town AM stations listed correctly in
called for in White’s listings, please check first with your local station. For each callsign obtain the correct city
location, frequency, and power, (Remember, even though your local paper may list a station as a' “home-town”
station, it may be officially licensed by the FCC for operation in the next city.) Get all the facts on a piece of
paper (be very brief), include your name and address, and mail to Whifte’s Radio Log, Rap10-TV EXPERIMENTER,
505 Park Ave., New York, N. Y. 10022. Your help in contributing to the accuracy and completeness of White's
Radio Log will be sincerely appreciated. See page 124.
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Call Locatlon

LEB Golden Meadow, La.
LEE Ottumwa, lowa

LEl Kailua, Hawaii

LEM LeMars, lowa
LEN Killeen, Tex,
LEO Wichita, Kans.
LER Orofino, {daho
LEX Lexlnnton, Mo.
LE
LF
LF
LG
LG

Y Wellington, Kan,
B Lubbock, Tex,
D Litchfield, Minn.
A Algona, lowa

Liberal, Kans.

C Monroe, La.

Poplar Bluff, Mo,
Dallas, Tex.
Joﬁerson City, Mo,
Linco!n. Nebr.
Fowler, Calif,
Portland, Oreg.
Denver, Colo.

San Jose, Cal.

X Twin Falls, Idaho
1Z Brainerd, Minn,
KLKC Parsons, Kans.
KLLA Leesville, La.
KLLL Lubbock, Tex-
KLME Laramie, Wyo.
KLMO Longmont, Colo.
LMR Lamar, Colo.

S Lincoln, Nebr,

X Ctayton, N.Mex.
Ogden, Utah

A Ridgecrest, Calif
0C Ceres, Calif,

E Goodiand, Kans,

G Kelso, Wash,

H Pipestone, Mlnn.
K San Jose, Calif

L Lincotn, Neb.

M Lompoe, Calif.

0 Corvallis, Ore.

U Lake Charles, La.
W Loveland, Colo.

L Lake Providence, La.
M Minot, N.Dak,

R Okla, City, Okfa.
A Little Rock. Ark.
S Mountain Grove, Mo.
F Little Falls, Minn,
[ Macon, Mo.
Blackwe!!, Okla,
Glasgow, Mont,
Salt Lake City, Utah
Las Vegas, Nev.
Longview, Tex.
Haynesville, La.
Beaumont, Tex
Pasadena, Tex.
Levelland, Tex.
LWN Lawrence, Kans,
LWT Lebanon, Mo.
LWW Cedar Rapids, lowa
LYD Bakersfieid, Calif.
LYQ Hamilton, Mont.
LYR Clarksville, Ark.
LZ Denver, Colo.

A Shenandoah, lowa
Tex.
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AK Fresno, Calif.
AM Butler, Mo.

AN Manhattan, Kans.
AQ Maguoketa, lowa
AR Winnsboro, La.
AS Sheiton, Wash.

AV Mayvitle, N.D,

BL Junctlon, Tex.

BY Monterey, Calif,

BZ Kansas City, Mo,
CD Fairfleld, lowa

CL McCall, lda.

CM McMinnviile, Oreg.
CO Conroe, Tex.

0 Ft, Scott, Kans.

D Medford, Oreg.

L Wenatchee, Wash.
N San Bernardino,

0 Phoenix, Ariz.

R Kemmarer. Wyo.
B Mendocino, Cal.

L Marshall, Minn,
T, Marshall Tex.
I Cameron, Tex,

IN Grants, N.M.

IS _Portagevilie, Mo.

J Fresne, Calif.

LB Monroe, La,

LO Vista, Cal.

MJ Grand Island, Nebr,
MO Marshall, Mo.

S Sioux City, lowa
Tacoma, Wash,

N Great Falls, Mont.
P Tucson, Ariz,
Murray, Utah

st. Louis, Mo,
Los Angeles, Calif,
Hoflister, Cal.
Sikeston, Mo,
Morgan City, La,

-

June-JuLy, 1968
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R Redwood Falls, Minn,
1

Call Locatlon

KMRE Anderson, Cal.
S Morris, Minn,

L Ukiah, Calif.
L Muleshoe, Tex.
S Muskogee, Okla,
1 Wailukuy, Hawail
[4 Marysvllle. Calif,
B Burlington, Colo.
F Fredericksburg, Tex.
K Salt Lake City, Utah
L Victoria, Tex.
A Vallejo, Calif,
1 Norton, Kan.
R San Francisco. Cal
Y Newport, Ark,
B vivian, La,
Concordia, Kans,
Moberly, Mo.
Y Nabraska City, Nebr.
Hettinger, N,Dak.
Honolulu, Hawaii
Langdon, N, D,
Marysvilte, Kans.
Joneshoro, Ark,
Scottsbluff, Nebr.
McAlester, Okia.
Waukon, la,
Brady, Tex.
Nevada, Mo.
T Palestine, Tex.
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KNGS Hanford, Calif.
KNIA Knoxville, lowa
KN!IC Winfield, Kan,

M Maryvllle. Mo, -
N Wichita Falls, Tex,
R New iberia, La,

T Abilens, Tex.

Ord, Neb,

Cottage Grove, Oreg.
Friona, Tex.
Natchitoches, La.
Monroe, La,

Ft. Worth, Tex.
N, Platte, Nebr.
Norman, Okla.
Prescott. Ariz,

W Austin, Tex.
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T Newport, Ore.

{ Makawao, Hawali
J New Ulm, Minn.
Z Houston, Tex.
KNWC Sioux Falls, S.D,
KNWS waterloo, lowa
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0| KNX Los Angeles, Callf.

KOA Denver, Colo.

KOAC Corvallis, Oreg.
KOAD Lemoore, Calif.
KOAG Arroyo Grande, Cal.
KOAK Red Oak, la.
KOAL Price, Utah
KOAM Pittsburg, Kans.
KOB Albuguerque, N.Mex.
KOBE Las Cruces, N.Mex,
KOBH Hot Springs, S.Dak.
KOCA Kilgore, Tex.
KOCY Oklahoma cny. Okla,
KODA Houston, Tex.
KODE Joplin, Mo,

KODI Cody, Wyo.

KODL The Dalles, Oreg.
KODY North Platte, Nebr.
KOEL Oelwein, lowa

KOF! Katispell, Mont.
KOFO Ottawa, Kans.
KOFY San Mateo, Calif.
KOGA Ogallala, Nebr.
KOGQ San Diego, Calif.

KOH| st. Helens, Ore.

KOHO Honolulu, Hawail
KOHU Hermlston, Oreg.
KOIL Omaha, Nebr.
KOIN Portland, Oreg.
KOJM Havre, Mont.
KOKA Shreveport, La,
KOKE Austin, Tex.
KOKL Okmulgee, Okla.
KOKO Warrensburg, Mo,
KOKX Keokuk, lowa

KOKY Little Rock, Ark.
KOL Seattle, Wash.
KOLD Tueson, Ariz,
KOLE Port Arthur, Tex.
KOLI Coalinga, Cal.
KOLJ Quanah, Tex.
KOLM Rochester, Minn,
KOLO Reno, Nev.

KOLR Sterling, Colo.
KOLS Pryor, Okia.

KOLT Scottsbluff, Nebr.,
KOLY Mobridge, S.Dak.
KOMA Okla. City, Okla.
FKOME Tulsa, Okla,
KOMO Seattle, Wash.
KOMW Omak, Wash,
KOMY Watson\ullo. callf.

KONA Kealakekua, Hawail

X Grand Forks, N.Dsak.

Call Location

KONE Reno, Nov,

KONG Visalia, Calif,
KON1 Spanish Fork, Utah
KONO San Antonio, Tex.
KONP Port Angeles, Wash,
K‘\)No Dh Lakewood Center,

25!
K00 Billings, Ment.
KOOL Phoenix, Ariz.
K000 Omaha, Nebr.
KOOS Coos Bay, Oreg.
KOPR Butte, Mont.
KOPY Alice, Tex.

KOQT Bellilngham, Wash.
KORA Bryan, Tex.

KORC Mineral Wells. Tex.
KORD Pasco, Wash,

K%RE Sprinuﬂeld-Eugena,

re.
KORK Las Vegas, Nev,
KORL Honolulu, Hawail
KORN Mitchell, S.Dak.
KORT Grangeville, Idaho
KOSA Odessa, Tex.

KOSE Osceola, Ark.

KOSG Panshuska, Okla.
KOSi Aurora, Colo,

KOSY Texarkana, Ark.
KOTA Rapid City, S.Dak.
KOTN Pine Biuff, Ark.
KOTS Deming, N.M,
KOUR [ndependence, lowa
KOVC Valley City, N.Dak.
KOVE Lander, Wyo,
KOVO Provo, Utah

KOWB Laramlie, Wyo.
KOWH Omaha, Neb.
KOWL South Lake Tahoe,

Cal,
KOWN Escondido, Calif.
KOXR_Oxnard, Calif.
KOY Phoenix, Ariz.
KOYL Odessa, Tex.
KOYN Billinus. Mont.
KOZE Lewiston, Idaho
KOZi Chelan, Wash,
KOZY Grand Rapids, Minn,
KPAC Port Arthur, Tex,
KPAL Palm Springs, calit.
KPAM Portland, Oreg.
KPAN Hereford, Tex.
KPAR Albuguerque, N.M,
KPAS Banning, Calif.
KPA‘{ Berkeley, Callf

N.Mex.

Grand Prairie, Tax.
KPCR Bowling Green, -Mo.
Tex.

., Oreg.

G Spokane, Wash.

L Lafayette, La.

P San Angelo, Tex.
T Lamess, Tex,
O Phoenix, Ariz.
K Cotorado Sprns
N Casa Grande, Ariz.
LC Lake Charles, La.
LT Paris, Tex.

LY Crescont City, Callf,
MC Bakersfield, Calif.

NG Port Neches. Tex.
W Eugene, Ore

C Pocahontas, Ark

D Crescent City, Calif.
F Denver, Colo.

01 Honmoltuly, Hawali
KPOJ Portland. Oreg.
KPOL Los Angeles, Callf,
KPOP Roseville, Cal.
KPOR -Quinecy, Wash,
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KPPC Pasadena, Calif.
KPQ Wenatchee, Wash.
KPRB Redmond, Oreg.
KPRC Houston, Tex.
KPRK Llvingston, Mont.
KPRL Paso Robles, Calif.
KPRM Park Raplds, Minn,
KPRO Rlverside, Calif.
KPRS Kansas City, Mo,
KPSO Falfurrlas, Tex.
KPST Preston, Idaho
KPTL Carson City, Nev.
KPTN Central Point, Ore.
KPUA Hito, Hawaii
KPUB, Pueblo, Celo,
KPUG Bellingham, Wash,
KPUL Pullman, Wash,
PUR Amarillo, Tex.
PWB Piedmont, Mo.

E Liberty, Tex.

Q Austin, Minan,

Y Quincy, Calif,

N Roseburg, Ore,

0 Albuquerque, N.Mex,
K Lakeview, Oreg.

Q Santa Paula, Cal
MS Redding, Calif.
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kHz |Call » Location kHz
1450 | KQOT Yakima, Wash, 930
| KQRS Golden Valley, Minn 1440
1480 | KQV Pittsburgh, Pa 1410
860 | KQWB Fargo, N D, 1550
1450 | KQX1 Arvada, Colo, 1550
KQYX Joplin, Mo 1560
1480 | KRAD E. Grand Forks, Minn. 1590
970 | KRAF Reedsport, Ore 1470
960 { KRAI Craig, Ceolo. 550
1420 | KRAK Sacramento, Cal, 1140
1230 | KRAL Rawlins, Wyo, 1240
550 | KRAM Las Vegas, Nev, 920
1070 | KRAN Morton, Tex. 1280
1550 | KRAY Amariilo, Tex. 1360
1240 | KRBA Lufkin, Tex. 1340
1140 [ KRBC Abilene, Tex. 1470
910 | KRBI St. Peter, Minn. 1810
KRBN Red Lodge. Mont. 1450
1050 | KRCB Council Biuffs, la. 1360
1340 [KRCK Ridgecrest, Calif. 1360
650 | KRCO Prineville, Oreg. 690
1490 | KRDD Roswell, N M. 1320
1230 | KRDG Redding, Callf. 1230
1230 | KRDO Colo, Springs, Colo, 1240
860 | KRDR Gresham, Ore, 1230
1500 | KRDS Tolleson, Anz. 1190
1430 | KRDU Dinuba, Calif. 1240
790 | KREB Shreveport, La. 980
18380 | KREH Oakdale, La. 900
1490 | KREI Farmington, Mo, 800
1230 [ KREK Sapulpa, Okla. 1550
1220 [ KREL Corona, Cal. 1370
1490 | KREM Spokane, Wash, 970
1830 | KREN Renton, Wash, 1420
960 | KREO Indio, Calif. 1400
1290 | KREW Sunnyside, Wash. 1230
660 | KREX Grand June., Colo. 920
KRFO Owatonna, Minn, 1390
1490 | KRFS Superior, Nebr. 1600
1450 | KRGI Grand Island, Neb. 1430
10 | KRGV Weslasco, Tex. 1290
550 | KRHD Duncan, Okla. 1350
1310 | KRIB Mason City, lowa 1490
910 [KRIG Odessa, Tex. 1410
1300 ( KRIH Rayvlile, La. 990
220 | KRIK Rosweti, N. Mex. 960
1490 | KRIO McAllen, Tex. 910
1250 | KRIZ Phoenix, Ariz. 1230
1450 | KRKC King City, Calif. 1490
1410 | KRKD Los Angeles, Calif, 1150
860 [ KRKO Evaren Wash, 1380
1190 [ KRKT Albany, Ore 990
1490 | KRLA Pasadena. calif 1110
1400 | KRLC Lewiston, Ida,
1060 Clarkston, Wash, 1350
1590 | KRLD Dallas, Tex. 1080
1510 | KRLN Canen City, Colo. 1400
740 | KRLW Walnut Ridge, Ark. 1320
1580 | KRMD Shreveport, La. 1340
730 | KRME Hondo, Tex, 1460
1530 | KRMG Tulsa, Ok!a, 740
1340 | KRML Carmel, Calif. 1410
800 | KRMO Monett, Mo, 990
1880 | KRMS Osage Beach, 1150
1420 | KRNO San Barnnrdlno. Callf 1240
1420 | KRNR Roseburg, Ore 1490
690 | KRNS Burns, Oreg. 1230
910 [ KRNT Des Molnes, lowa 1350
1580 | KRNY Kearney, Nebr. 460
1260 | KROB Robstown, Tex 1510
1470 | KROC Rochaster, Minn, 1340
1490 | KROD E| Paso, Tex. 600
1240 | KROE Sheridan, Wyo. 930
1560 | KROF Abbeviile, La. 960
150 | KROP Brawley, Calif. 1300
1500 | KROS Clinton, lowa 1340
1428 | KROW Dallas, Ore. 1460
1810 [ KROX Crookston, Minn, 1260
910 | KROY Sacramento, Calif. 1240
1380 | KRPL Moscow. Idaho 1400
1330 | KRRR Ruidoso, N.Mex. 1340
540 | KRRV Sherman., Tex. 910
1110 | KRSA Alisal, Calif. 1570
1370 [ KRSG Othello, Wash, 1400
1370 | KRSD Rapid City, S.Dak. 1340
1260 | KRS! St. Louis Park, Minn, 950
1240 | KRSL Russeil, Kans, 990
560 | KRSN Los Alamos, N.Mex. 1490
1240 | KRSP Salt Lake City, Utah 1060
950 | KRSY Roswell, N.Mex, 1230
1340 | KRTN Raton, N.Mex. 1490
1230 | KRTR Thermopolis, Wyo, 1490
1240 | KRUN Ballinger, Tex. 1400
1440 | KRUS Ruston, La. 1490
1590 | KRUX Giendale, Arlz, 1360
1260 | KRVC Ashland, Oreg. 1850
1340 | KRVN Lexington, Neb 830
1300 | KRWB Roseau, Minn. 1410
1400 | KRXK Rexburg, 1daho _ 1230
970 | KRYS Corpus Christl, Tex. ' 1360
1480 | KRYT Colo. Springs, Colo, 1530
1170 { KRZE Farmington, N.M. 1280
1150 { KRZY Albuguerque, N.M. 1580
1440 | KSAC Manhattan. Kans, 580
1140 | KSAL Salina, Kans, 1150
1050 ( KSAM Huntsville, Tex. 1490
970 | KSAY San Francisco, Calif. 1010
1370 | KSBW Salinas, Cailf, 1380
1240 | KSCB Liberal, Kans,
920 | KSCJ Sioux City, lowa 1360
1230 | KSCO _Santa Cruz. Callf. 1080
14 KSD st. Louis, Mo. 550
1400 | KSDN Aberdeen, S.Dak. 830
109
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KSDO San Diego, Calif.
KSDR Waterton, S.Dak,
KSEE Santa Maria, Calif.
KSEI Pocatelio, 1daho
KSEK Pittsburg, Kans,
KSEL Lubbock, Tex,
KSEM Moses Lake, Wash,
KSEN Shelby, Mont.
KSEO Durant, Okia,
KSET EJ Paso, Tex.
KSEW Sitka, Alaska
KSEY Seymour, Tex.
KSFA Nacogdoches, Tex.
KSFE Needles, Calif.
KSFO San Francisco, Calif.,
KSGM Ste. Genevieve, Mo.
KSGT Jackson, Wyo.
KSHA Medford, Ore.
KSI1B Croston, lowa

KSID Sidney, Nebr.

KSIG Crowley, La,

KSIL Silver City, N.Mex,
KSIM Sikeston, Mo.

KSIS Sedalia, Mo.

KSIW Woodward, Okla,
KSIX\ Corpus Christl, Tex,
KSIB Jamestown, N.Dak,
KSKI Sun Vailey, (dahe
KSKY Dallas, Tex.

KSL Sait Lake City, Utah
KSLM 'Salem, Oreg.

KSLO Opelousas, La.
KSLY 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,

HSNN Pocatallu, ‘Ida.,
KSNO Aspen, Colo.

KSNY Snyder, Tex,

KSO Des Moines, lowa
KSOK Arkansas City, Kans,
KSOL San Francisco, Cal.
KSOM Ontario, Cal.

KSON San Diego, Calif,
KS00 Sioux Falls, S.Dak.
KSOP Salt Lake City, Utah
KS0X Raymondville, Tex,
KSPI Stillwater, Okia.
KSPL Diboll, Tex.

KSPD Spokane, Wash,
KSPR Springdale, Ark.
KSPT Sandpoint, 1daho
KSRA Salmon, Idaho
KSRC Socorro, N.Mex.
KSRM Soldatna, Alaska
KSRO Santa Rosa, Callf.
KSRV Ontario, Oreg.

KSSS Colorado Springs, Colo.
KSST Sulphur Springs, Tex.
KSTA Coleman, Tex,
KSTB Breckenridge, Tex,
KSTL St. Lows, Mo,

KSTN Stuekton. calif,
KSTP St. Paul, Minn.
KSTR Grand Junetion, Colo,
KSTT Davenport, lowa
KS8TV Stephenville, Tex.

KSUD W. Memphls, Ark,
KSUE Susanville, Calif,
KSUM Fairmont, Minn,
KSUN Bishee, Ariz,
KSVC Richfield, Utah
KSVN Ogden, Utah
KSVP Artesia, N.Mex.
KSWA Graham, Tex,
KSwWB Seaslde. Ore.
KSWM Aurora, Mo.
KSWO Lawton, Okln.
KSWS Roswell, N.

KSXX Salt Lake clty Utah
KSYC Yreka, Calif.
Alexandria, La.
Santa Rosa, N.Mex.
Tacoma, h.
Taylor, Tex.
Phoenix, Ariz, -
Frederick, Okla.
Tyler, Tex.”
Austin, Tex.

y!
Minneapolis, Minn,
Fort Smith, Ark.
Farmersville, La,
Toledo, Oreg.
Idaho Falls, Idaho
Walla Walla, Wash.

Call Location kHz | Call Location kHz
KTEM Temple, Teéx. 1400 KUYR Holdredge, Nebr, 1380
KTEQ San Angelo, Tex. 1340| KUXL Golden Valley, Minn. 1570
KTER Terreil, Tex. 1570| KUZN W. Monroe, La, 1810
KTFI Twin Fnlls. idahe 1270 KUZZ Bakersfield, Calif. 800
KTFO Seminole, Tenn, 1250 | KVAC Forks, Wash, 1490
KTFS Texarkana, Tex, 1400 | KVAL Sauk Rapids, Minn. 800
KTGO Tioga, N. D, 1090| KVAN Camas, Wash. 1480
KTGR Columbia, Mo. 1580 | KVAS Astoria, Ore. 1230
KTHE Tharmonolls. Wyao, 1240 | KVBR Brainerd, Minn, 1340
KTHO South Lake Tahoe, Cal. 590 KVCK Wolf Point, Nebr, 1450

kHz| KIHS Berryville, Ark. 480 | KVCL Winnfield, La. 1270
KTHT Houston, Tex. 790 KVCV Redding, Calif, 600

1180 KTIB Thibodaux, La. 680 | KVEC San Luis Qbispo, Callf. 920
1480 | KTIL Tillamook, Oreq. 1590 | KYEE Conway, Ark. 1330
1480 | KTIM San Rafael, Calif. 1510| KVEG Las Vegas, Nev. 970
930 | KTIP Porterville, Calif, 1450 | KVEL Vernal, Utah 1250
1340 | KTIS Minneapolis, Minn. 900)| KVEN Ventura, Calif. 1450
950| KT1X Pendleton, Ore. 1240 | KVET Austin, Tex. 1800
1470 KTKN Ketchikan, Alaska 830 | KVFC Cortez, Colo, 740
1150| KTKR Taft, calif. 1310 | KVFD Ft, Dodge, lowa 1400
750 KTKT Tueson, Arlz. 990 | KVGB Great Bend, Kans, 1590
1340| KTLD Tullulah, La, 1360 KV1 Seattle, Wash, 570
1400 | KTLN Denver, Colo. 1280 | KVIC Vietoria, Tex. 1340
1230 | KTLO Mountain Home, Ark. 1240| KVII Amariilo, Tex. 1010
860 KTLQ Tahlequah, Okia. 13501 KVIL Highland Park, Tex. 1150
1340 | KTLU Rusk, Tex. 1580 | KVIN Vinita, Okla. 1470
560 | KTLW Texas City, Tex, 920| KVIO Cottonwood, Ariz, 1600
1340 | KTMC McAlester, Okla. 1400 | KVIP Redding, Calif. 540
1340 KTMN Trumann, Ark. 1530 KYKM Monahans, Tex. 1830
860 KTMS Santa Barbnra. c:llf 1250 | KYLB Cleveland, Tex. 1410
1520| KINC Falls City, N 1230 KVLC Little Roek, Ark. 1050
1340 KINM Tucumeari, N Mnx. 14001 KYLF Alpine, Tex. 1240
1450 | KTNT Tacoma, Wash, 1400 | KVLG LaGrange, Tex. 1570
1340 KTOB Petaluma, Cal, 1490| KVLH Pauls Valley, Okla, 1470
1400 | KTOC Joneshoro, La, 920 ( KVLL Woodville, Tex. 1220
1050 | KTOD Sinton, Tex. 1590 | KVLV Fallon, Nev. 980
1450 | KYOE Mankato, Minn, 14201 KVMA Magnolia, Ark 630
1230 KTOH Lihue, Hawail 18350 | KVMC Colorado City, Tex, 1320
600 | KTOK Oklahoma City, Okla, "1000) KVML Sonora, Calif, 1450
340 | KTON Beiton, Tex. 940 | KVNC winslow, Ariz, 1010
660 | KTOO Henderson, Nev, 1280 KVN1 Coeur d'Alene, Idaho 1240
1160 | KTOP Topeka, Kans, 1490 | KVNU Logan, Utah 610
1390 | KYOT Big Bear Lake, Cal, 1050 [ KVOB Bastrop, La. 340
1230 | KTOW Snnd Spring, Okia, 1840 KvOC Casper, Wyo, 1230
1240 KTPA Presecott, Ar 1870 KYOD Albuguergue, N. Mex. 730
1400 KT RB Modesto, Calif, 860 | KVOE Emporia, Kans. 1400
1249 | KTRC Santa Fo, N.Mex, 1400| KVOG Ogden, Utah 1490
340 | KTRE Lufkin, Tex. 1420 | KVOL Lafayette, La. 1330
1530 KTRF Thief River Falls, KVOM Morrilton, Ark. 800
1010] _ Minn. 1280| KVON Napa, Calif, 1440
1340 | KTRG Honolulu, Hawal} 990 | KVOO Tulsa, Okla, 1170
1290 KTRH Houston, Tex. 740 KVOP Plainview, Tex, 1400
1260 | KTRI Sioux City, lowa 1470 | KVOR Colo. Springs, Colo. 1300
1450] KTRM Beaumont, Tex, 990 | KYOU Uvalde, Tex, 1400
1460 | KTRN Wichita Falls, Tex, 1290 KYOW Riverton, Wyo, 1450
1260 | KTRY Bastrop, La, 730 KVOX Moorhead, Minn. 1280
1450| KTSA San Antonio, Tex. 550 KVOY Yuma, Ariz. 400
1510| KTSL Burnett, Tex. 1340 | KVOZ Laredo, Tex. 1490
1240| KTSM EI Paso, Tex. A380 1 KVPI Ville Platte, La. 1050
1140| KTTN Trenton, Mo 1600 | KVRA Vermillion, S. D. 1570
1370| KTTR Rolia, Mo. 1490 | KVRC Arkadelphia, Ark. 1240
1240 KTTs Springfield, Mo, 1400 | KVRD Cottonwoed, Ariz. 1240
780 | KITT Columbus, Nebr. 1510 | KVRE Santa Rosa, Calif. 1460
1260| KTUC Tucson, Ariz, 1400 | KVRH Salida, Colo. 340
1230[-KTUE Tulia, Tex. 1260 KVRS Rock Springs, Wyo. 1360
1590 | KTUF Tempe, Ariz. 1580 | KVSA McGehee, Ark. 1220
1400| KTUI Sullivan, Mo, i560 | KYSF Santa Fe, N.Mex. 1260
960 | KTW Seattle, Wash, 1250 | KVSH Valentine, Nebr, 40
1290 | KTWO Casper, Wyo. 1030 [ KVSI Montpelier, ida, 1450
920 | KTXJ Jasper, Tox 1350 KVSL Show Low, Ariz. 1450
1350 | KIXO Sherman, Tex. 1500 | KVSO Ardmore, Okla. 1240
1380 | KTYM inglewood, Callf. 1480 | KYWC Vernon, Tex. 1490
740 | KUAL Eleele, Kanai, Hawaii 720| KVWG Pearsall, Tex, 1280
1230 | KUAM Agana, Guam 610 | KYWM Show Low, Ariz, 970
ooe | KUAT Tucson, Ariz, 1550  KYWO Cheyenne, Wyo. 1370
1480 KUBA Yuba City, Callf, 1600 | KYYL Holdenville, Okla. 1370
690 | KUBC Montrose, Cole, 580 KWAC Bakersfield, Calif. 490
1420 | KUDE Oceanslds, Calif. 1820 | KWAD Wadena, Minn. 920
1500 | KUD1 Great Falls, Mont. 1450 KWAK Stuttgart, Ark, 1240
g20| KUDL Fairway, Kan 1380 | KWAL Wallace, Idaho 620
1170| KUDU Ventura, Cnllf 15901 KWAM Memphis, Tenn. 990
1510 KUDY Spokane, Wash, 1280 | KWAT Watertown, S.Dak. 950
590 | KUEN Wenatchee, Wash, 900 | KWBA Baytown, Tex. 1360
780 | KUGN Eugene, Oreg. 80 KWBB Wilchita, Kans. 1410
1240 | KUIK Hillsbore, Oreg. 1860 | KWBC Navasota, Tex. 1550
1370 | KUJ Walla Walla, Wash. 1420| KWBE Beatrice, Nebr. 1450
1230 | KUKA 8an Antonlo, Tex. 1250 | KWBG Boone, lowa 1590
980 | KUKI Ukiah, Calif, 1400| KWBW Hutchlnson, Kans, 1450
730! KUKU Witlow Springs, Mo. 1330 KWCB Searcy, Ark. 1300
990 | KULA Honolufu, Hawail 690 | KWCL Oak Grove, La. 1280
1330 | KULE Ephrata, wash, 730 KWCO Chickasha, Okla. 1560
930 | KULP EI Campo, Tex. 1390 KWEB Rochester, Minn, 1270
940 KULY Ulysses, Kan. 1420 KWED Seguin, Tex. 1580
1380 | KUMA Pendleton, Oreg. 1290 ( KWE! Welser, idaho 1260
1020 | KUMU Honolulu, Hawali 1500 | KWEL Midland, Tex. 1440
630 | KUNO Corpus Christi, Tex. 1400 KWEW Hobbs, N.Mex. 1480
1490| KUOA Siloam Springs, Ark. 1290 KWFA Merkle, Tex. 1500
970| KUOM Mlnnennolls, Minn. 770 KWFR San Angelo, Tex, 1260
1420| KUPD Tempe, 060 | KWFT Wichita Falts, Tex. 620
201 KUBY tdana Ealle1dahs ' 960| KWG 'Stockton: Ca 1230
1260 | KUPK Garden. City, Kan, 1050 | KWH1 Brenham, Tex. 1280
20| KURA Moab, Utah 1450 KWHK Hutchlnson, Kans. 1260
1570 | KU RB Mountlake Terrace, KWHN Fort Smith, Ark. £320
600| Wash, 1510 | KWHO Salt Lake Clty, Utah 860
590| KURL Bitlings, Mont, 730 KWHW Altus, Okia, 1450
1470| KURV Edinburg, Tex. 710 KWIC Salt Lake cny. Utah 1550
1590| KURY Brookings, Oreg. 910 | KWIK Poeatello, 1daho 1240
690 KUSD Vermiilion, S.Dak, 690 KWlL Albany, Oreg. 790
1410| KUSH Cushing, Okla. 1600 | KWIN Ashland, Oreg. 580
t470| KUSN 8t. Joseph, Mo. 1270 | KWIP Merced, Calif, 1580
1230 | KUTA 8landing, Utah 790 | KWIQ Moses Lake, Wash, 1260
1260 KUTt Yakima, Wash. 980 | KWIV Douglas, Wyo. 1050
1490! KUTY Paimdaie, Calif. 1470l KWIZ Santa Ana, Calif. 1480

v

Call Location

KWJJ Portland, Oreg.
KWK St. Louis, Mo.

KW KC Abilene, Tex.
KWKH Shreveport, La,
KWKW Pasadena, Callf,
KWKY Des Moines, lowa
KWLA Many, La.

WLC Decorah, lowa

LG Wagoner, Okla,

LM Wililmar, Minn,

C Def Rio, Tex.

T Ft. Dodge, lowa
A Winnemucca, Nev.
0 Winona, Minn,

S Pratt, Kans.

T Dnvannort. lowa

A Worthington, Minn,
C Poplar Blufi, Mo,
E Clinton, Okla,

N Bartlesville,
R Worland, Wyo.

8 Jefferson City, Mo,
W Pomona, Calif.

C Muscatine, lowa
M West Plains, Mo,
R Claremore, Okla,
C Woodburn, Ore.
D Henderson, Tex.
E Warrenton, Me.

F Warren, Ark.

G New Roods, La,

0 Coquille, Orep.

T Boonville, Mo,

W Guthrie, Okla,

KWS0 Mt. Shasta, Caiif.
KwWSH Wewoka-Seminole,
Oklahoma
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KWSL Grand Junction, Colo. !

KWS0 Wasco, Calif,
KWSR Rifle, Colo,

KWTC Barstow, Calif. ‘
KWTO Springfield, Mo,
KWTX Waco, Tex.

KWUN Concord, Cal,
KWVR Enterprise, Oreg,
KWVY Waverly, lowa
KWWL Waterloo, lowa
KWXY Cathedral City, Cal.
KWY K Farmington, N.Mex.
KWYN Wynne, Ark.
KWYQ Sheridan, Wyo.
KWYR Winner, S.0ak.

KWYS W. Yeliowstone, Munt.I

KWYZ Everett, wash,
KXA Seattle, Wash,
KXAR Hope, Ark.

KXEL Waterloo, lowa
KXEN Festus-St. Louis, Mo.
KXEOQ Mexico, Mo,
KXEW Tucson, Ariz.
KXEX Fresno, Calif.
KXGil Ft, Madison, lowa
KXGN Glendive, Mont,
KXIC lowa City, lowa
IT Dalhart, Tex.

1V Phoenix, Ariz,

1K Forrest City, Ark.
KW Lafayette,
L Portland, Oreg,
lI:E Elfensburg, Wnsh

F Butte, Mont.

KX0 EI Centro, Callf,
KX0A Sacramento, Caiif.
KXOK St. Louis, Mo.

X . Worth, Tex.
XOW Hot Springs, Ark.
X0 X Sweetwater, Tex.
XRA Atlexandria, Minn,
XRJ Russellville, Ark.
XRO Aberdeen, Wash.
XRX San Jose, Calif.
XXL Bozeman, Mont.
KXXX Colby, Kans,
KXYZ Houston, Tex.
KYA San Francisco, Callf.
KYAC Kirkland, wash.
KYAK Anchorage, Alaska
KYAL McKinney, Tex.
KYCA Prescott. Ariz.
KYCN Wheatland, Wyo.
KYES Roseburg, Oreg.
KTET Payette, Idaho
KYJC Medford. Oreg.
KYLT Missoula, Mont.
KYME Boise, Idaho

ND Burlington, la,

NG Coos Bay, Oreg.

0 Fresno,
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Houston, Tex.
Blythe, Calif,
Merced, Callf,

U Greeley, Colo,

KYRO Potosi, Mo.

KYSM Mankato, Minn.
KYSN Colorado Sprgs., Colo,
KYSS Missoula, Mont,
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Call Locatlon

KYUM Yuma, Ariz.
KYVA Gallup. N.Mex.
KYW Philadelphia, Pa,
KYX! Oregon City, Ore.
KZAK Tyier, Tex. .
KZEE Weatherford, Tex.
KZEL Eugene, Ore,
KZEY Tyler, Tex.

KZ(A Albuguerque, N. M.
KZIN Yuba City, Cal.
KZIP Amarillo, Tex,
KZIX Fort Coliins, Colo.
KZNG Hot Springs, Ark.
KZOE Princeton, Il
KZOL Farwel), Tex.
KZON Santa Maria, Cal,

KZOW Globe, Ariz.
KZUN Opportunity, Wash.
KZYM Cape Girardeau, Mo.
KZZN Littlefleld, Tex.
VOUS Argentia, Nfld.
WAAA Winston-Salem, N.C.
WAAB Worcester, Mass,
WAAC Terre Haute, Ind.
WAAF Chicago, 1l
WAAG Adel, Ga.
WAAK Dallas, N.C.
WAAM Ann Arbor, Mich,
WAAOQ Andalusia, Ala.
WAAT Trenton, N.J.
WAAX Gadsden, Ala.
WAAY Huntsville, Ala.
WABA Aguadilla, P.Rico
WABB Mobile, Ala,
WABC New York, N.
WABD Ft. Campbell Ky
WABF Fairhope, Ala,
WABG Greenwood, Mlss.
WABH Deerfleld,
WABI Bangor, Mnino
ABJ Adrian, Mich,
ABL Amite, La.
ABO Waynesboro, Miss.
ABQ Cleveland, Ohlo
ABR Winter Park, Fla.
ABT Tuskegee, Ala,
WABV Abbeville, S.C.
WABY Albany, N.Y.
WABZ Albemarle, N.C.
WACA Camden, 8,C.
WACB Kittanning, Pa.
WACE Chicopee, Mass,
WAC! The Dalles, Ore.
ACK Newark, N.Y.
CL Wayeross, Ga.
Waco, Tex.
Columbus, Mlss,
Tusealoosa, Ala.
Moss Pomt. Miss.
Shelby, N
Wadeshoroh lhl .C.
Decatur, ind,
New York, N.Y.
Remsen, N. Y.
Ansonia, Conn,
Allentown, Pa.
Mayaguez, P.Rlco
Crossviile, Tenn./
Staunton, Va.
Amsterdam, N.Y.
Centre, Ala,
Leesburg, Va.
Dothan, Ala.
Franklin, Tenn,
GL Lancaster, S. C.
AgM Presqus Isle, Malne
G
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N Menominee. Mich.
0 Oshkosh, Wis,
GR Lumberton, N.C.
GS Blshonvllle. SC
GY Forest City, N.C
HT Annvilie.Cieona, Pa.
1K Galesburg, 11l.
Baton Rouge, La.
Anderson, S.C.
Columbia, Ky.
Winston-Salem, N.C.
Chicago, 11
Decatur, Ala.
Morgantown, W.Va,
Valparaiso. ind.
McMinnville, Tenn,
Aiken, S.C.
Lawrencev:lle, 1.
KR Akron, Qhio
KS Fuquay Springs, N.C.
KX Superior, Wis.
KY Louisville, Ky.
LD walterboro, S.C.
LE Fall Rlver, Mass,
LG Afbany, Ga.
t N.Y,

._._..____
ZZZ%smAnzar

K Patchogue,
L Middietown, N.Y.
LM Ailbion, Mlch,
WALO Humaeao, P.R.
WALT Tampa, Fla,
WALY Herkimer, N.Y.
WAMD Aberdeen, Md.
WAME Miami, Fla,
WAMG Galatin, Tenn,
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JUuNE-JULY, 1968

kHz|Call Location kHz| Call Location
560 | WAMI Opp, Ala. 860 | WBAW Barnweil, $.C.
1230 |WAML Laurel, Miss. 1340| WBAX Wilkes-Barre, Pa.
1060 [ WAMM Flint, Mich, 1420| WBAY Green Bay, Wis.
1520 | WAMO Homestead, Pa. 86C | WBAZ Kingston, N.Y.
1330 | WAMR Venice, Fla, 1820| WBBA Pittsfield, LIl
1220 ([ WAMS wilmington, Qel, 1380 | wBBB Burlington, N.C.
1540 | WAMW Washington, Ind. 1580} WBBF Rochester, N.Y,
690 [ WAMY Amory, Miss, 1580 | WBBI Abingdon, Va,
1580 | WANA Anniston, Ala, 1490 | WBBK Blakely, Ga.
1450 | WANB Waynesburg, Pa. 1580 | WBBL Richmond, Va.
(310 {WANL Lineville, Ala. 1540 | WBBM Chicago, Il
600 [ WANN Annapolis, Md. (190| WBBO Forest City, N.C.
1340 | WANO Pineville, Ky. 1230 | WBBQ Augusta, Ga.
1490 [WANS Anderson, S.C. 1280 | WBBR Trnvalers Rest, S.C.
1570 | WANT Richmond, Va, 990 | WBBT Lyons, Ga.
1600 | WANV Waynesbnro. Va. 970| WBBW Younus(ovln Ohio
(210 | WANY Albany, Ky. 1390 | WBBX Portsmouth, N.H.
1460 | WAQA 0Opelika, Ala, 1520 { WBBZ Ponca Glty. Okla,
1240 | WAOK Atlanta, Ga. 1380 | WBCA Bay Minette, Ala.
630 | WAOP Ostego, Mich, 980 | WBCB Levittown, Pa,
1220 | WAQOV ¥incennes, Ind. 1450 | WBCH Hastings, Mich,
90 | WAPA San Juan, P.R. 6 WBCI Willlamsburg, Va.
1480 | WAPC Riverhead, N.Y. 1570 | WBCK Battle Creek. Mich.
980 | WAPE Jaeksonville, Fla. 690 | WBCM Bay City, Mich.
1440 | WAPF McComb, Miss, 980 | WBCO Bucyrus, Ohio
1300 | WAPG Arcadia, Fla. 1480 | WBCU Union, S.C.
950 [WAPI Birmingham, Ala. 1070 WBEC Plttsﬂald Mass.
1470 | WAPL Appleton, Wis. 1570 | WBEE rvey,
960 | WAPO Chattanooga, Tenn, [(150| WBEJ Ellzabethton Tenn,
1600 | WAPX Montgomery, Ala. 1600 | WBEL Beloit, Wis, \
1530 | WAQE Towson, Md. 1580 WBEN Buffal l N. Y
1300 WAQI Ashtabula, Ohio 1600 WBER Moncks Corner, S. C.
570 |WAQY Birmingham, Ala. (220 WBET Brockton, Mass.
1550 | WARA Attleboro, Mass. 1320 | WBEU Beaufort, S.C.
850 | WARB Covington, La, 730 | WBEV Beaver Dam, Wis.
1480 | WARD Johnstown, Pa. 1490 | WBEX Chillieothe, Ohio
770 [ WARE Ware, Mass, 1250 | WBFD Bedford, Pa.
1870 | WARF lasper, Ala, 1240| WBF J Woodbury, Tenn.
1220 | WARL Abbeville, Ala, 1480 | WBFN Quitman, Miss.
960 | WARK Hagerstown, Md. 1490 WBGC Chipley, Fla.
1150 WARM Scranton, Pa. 590 | WBGN Bovlllnu Groen, Ky.
810 | WARN Ft. Plerce, Fla. 1330| WBGS Stidell, La.
1490 WARO Canonsburg, Pa, WBHB Fitzgeraid, Ga.
1570 | WART Moulton, Ata. 1530 | WBHC Hampton, S.C.
990 | WARU {Peru, Ind. 1600| WBHF Cartersville, Ga.
1540 [ WARV Warwick- WBHM Birmingham, Ala.
1440 | E. Gresnwich, R.l. 1590 WBHN Brysoen City, N. C.
580 |WASA Havre de Grace, Md. 1330| WBHP Huntsville, Ala.
1590 | WASC Spartanburg, §.C. 1530 WBHT Brownsville, Tenn.
1400 [ WASK Lafayette, Ind. 1450| WBIA Augusta, Ga,
1010 | WATA Boone, N.C. 1450 | WBIB Centreville, Ala,
(590 | WATC Gaylord, Mieh, 900| WBIE Marietta, Ga.
1380 WATE Knoxville, Tenn. 620| WBIG Greensboro, N.C.
730 | WATH Athens, Ghio 970] WBIP Booneville, Miss.
(300 |[WATI Indianapotis, Ind. 810| WBIR Knoxvilte, Tenn,
1420 | WATK Antigo, Wis. 800 | WBIS Bristol, Conr,
570 | WATM Atmore, Ala. 1590 | WBIW Bedfo d Ind.
§460 ([ WATN Watertown, N.Y. 1240 | WBIX Jacksonville Beach,
(050 | WATO Oak Ridge, Tenn. 1290 Fla.
1420 | WATP Marion, 8.C. 1480| WBIZ Eau Claire, Wis,
1460 | WATR Waterhury. Conn, 1320 | WBIM Lemmon, S. D,
1390 | WATS Sayre, 960 | WBKH Hattiesburg, Miss,
1210 [ WATT Cadillae, Mich 1240 | WBKN Newton, Miss.
1540 | WATV Birmingham, Ala, 900 | WBKYV Bend, Wis.
1540 | WATW Ashland, Wis. 1400 | WBLA Ellzahethtovln. N.C.
1280 | WATZ Alpena, Mich. (450 | WBLC Lenoir-City, Tenn,
(480 | WAUB- Auburn, N.Y. 1590 | WBLE Batesviile, Miss.
690 |[WAUC Wauchula, Fla, 1310 WBLF Bellefonta. Pa,
790 | WAUD Auburn, Ala, 1230| WBLG Lexington, Ky.
600 {[WAUG Augusta, Ga. 1050 | WBLJ Dalton, Ga.
1330 | WAUK Waukesha, Wis. (510 ( WBLO Evergreen, Ala.
900 | WAV A Arlington, Va. 780 | WBLR Batesburg, S.C.
1570 |WAVC Warner Robins, Ga. 1350 WBLT Bedford, Va.
1550 | WAVE Louisville, Ky. 870| WBLU Salem, Va,
1290 | WAV Dayton, Ohio 1210 WBLY Springfleld, Ohio
1320 [WAVL Apollo, Pa. 910 WBMA Beaufort, N.C.
950 | WAVN Stillwater, Minn, 1220| WBMC McMinnville, Tenn.
1560 | WAVO Avondale Estates, Ga. (420 | WBMD Baftimore; Md.
950 I[WAVU Albertville, Ala. 630 WBME Belfast, Me.
1340 | WAVY Portsmouth, Va, 1350 WBMJ San Juan, P. R,
90 |WAVZ Mew Haven, Conn, 1300 | WBMK West Point, Ga.
580 | WAWA West Allis, Wis, 590 | WBML Macon, Ga,
1380 | WAWK Kendallvilie, Ind. 1140| WBMS Black Mountain, N.C.
1320 | WAWZ Zarephath, N. 1380 | wBNB Charlotte Amalle.
1510 | WAXE Vero Beach, Fla. 1870 virgin Islands
1590 [WAXK Superior, Wis. 1320 WBNC Conway, N.H.
1260 | WAXU Georgetown, Ky. 1580 | WBNL Boonville, Ind.
1230 | WAXX Chippewa Falls, Wis. 1150 WBNO Bryan, Chio
1270 |WAYB Waynesboro, Va. 1490 | WBNR Beacon, N.Y,
1340 | WAYE Baltimore, Md 860 | WBNS Columbus, Ohio
820 | WAYN Rockingham, N.C. 900 | WBNT Oneida, Tenn
1490 | WAYR Orange Park, Fla. 550 | WBNX New York, N.Y.
1440 |WAYS Charlotte, N.C. 610| WBOB Galax, Va.
1500 (WAY X Waycross, Ga. 1230 | wBOC Salisbury, Md.
1230 (WAYZ Waynesbhoro. Pa. 1380 | WBOK New Orleans, La.
990 |WAZA Bainbridge, Ga. 1360 | WBOL Bolivar, Tenn,
910 | WAZE Clearwater, Fla. 860| WBOM Jacksonville, Fla.
590 | WAZF Yazoo City. Miss, 1230 wBOO Baraboo, Wis.
1460 | WAZL Hazelton, Pa. 14901 wBOP Pensacola, Fla.
70 |WAZS Summerville, 8. C 980| WBOS Brookline. Mass.
790 |WAZY Lafayette, Ind, (410 | wBOW Terre Haute, Ind.
(060 |WBAA West Lafayette, Ind. 920 wBOX Bogalusa, La,
1400 | WBAB Babylon, N.Y. § WBOY Clarksburg, W.Va.
1590 { WBAC Cleveland, Tenn. 1340 | WBPZ Lock Haven, Pa.
1370 | WBAD College ?ark. Ga. 1570| wBRB Mt. Clemens, Mlch
1340 | WBAF Barnesville, Ga. 1090 | WBRC Birmingham, Ala
1260 | WBAG Burlington, N.C. [150| wBRD Bradenton, Fla,
240 | WBAL Baitimore, Md. 1090 | WBRE Wilkes-Barre, Pa.
1110 WBAM Montgomery, Ala. 740 | WBRG LynehburT, Va.
1420 | WBAP Fort worth, Tex. 570 WBRI indlanapolis, Ind.
970 820| WBRJ Marietta, 0.
1260 | WBAR Bartow, Fla, 1460 | WBRK Pittsfield, Mass,
1130 | WBAT Marion, Ind. 1400 WBRL Berfin, N,H.

LD B

Call Location

WBRM Marion, N.C. 1250
WBRN Big Rapids, Mlch. 1460
WBRT Bardstown, Ky. 1320
WBRO Waynesboro, Ga. 181
WBRV Boonville, N.Y. 90i
WBRX Berwick. Pa. 1281
WBRY Waterbury, Conn, 159
WBSA Boaz, Ala, 180K
WBSC Bennetsville, S.C. 1550
WBSG Blackshear, Ga. 1350
WBSM New Bedford, Mass. (420
WBSR Pensacola, Fla. 1540 *
WBT Charlotte, N.C. (i
WBTA Batavia, N.Y. 149
WBTC Uhrichsville, 0. 154¢
WBTH Williamson, W.Va, {40
WBTM Danvitle, Va, 133
WBTN Bennington, Vt, 1371
WBTg Linton, Ind. 160
WBTS Bridgeport, Ala. 148!
WBUC Buckhannon, W.Va.  146(
WBUD Trenton, N.J. 1260
WBUG Ridgeland, S.C 0
WBUT Butler, Pa. 1050
WBUX Doylestown, Pa. 1570
WBUY Lexington, N.C. 1440
WBUZ Fredonia. N.Y. 1570
WBVM Utlea, N.Y. 1550
WBVP Beaver Falls. Pa. 1230
WBYB St. Pauls. N.C. 060
WBYE Calera, Ala, 1870
WBYG Savannah, Ga. 450
WBYS Canton 1560
WB2Z Boston, Mass. 1030
WBZA Glens Falls, N.Y. 1410
WBZB Odessa, Tex. 920
WBZE Wheeling, W. Va, 14720
WBZY Torrington, Conn. 80
WCAB Rutherfordton, N.C. 90
WCAI1 Fort Myers, Fla, 1350
WCAL Northfield, Minn. 770

CAM Camden, N.J. 1810
WCAO Baltimore, Md 600
WCAP Lowell, Mass, 980
WCAR Detroit, Mich. 1130
WCAS Cambridge, Mass. 740
WCAT Orange, Mass. (390
WCAU Phitadelphia, Pa. 1210
WCAW Charleston, W.Va, 80
WCAY Cayce, S.C. 620
WCAZ Carthage, 1H, 990
WCBA Corning, N.Y. 350
WCBG Chambersburg, Pa. 15980
WCBI Columbus, Miss. 50
WCBK Martinsville, ind, 1540
WCBL Benton, Ky 1290
WCBM Baitimore, Md. 680
WCBS New York, N.Y. 80
WCBT Roanoke Rapids, N.C. 1230
WCBY Cheboygan, Mic 240
WCCC Hartford, Conn. 1290
WCCF Punta Gorda, Fla, 1580
WCCM Lawrence, Mass. 800
WCCN Neillsville, Wis. 1870
WCCO Minneapolis-St, Paul,

Minn, 830
WCCW Traverss City, Mich, (310
wCDJ Edenton, N.C. 1260
WCDL Carbondale, Pa. 1440
wcCcDQ Hamden, Conn, 1220
WCDS Glasgow, Ky, 1440
WCDT Winchester, Tenn, 1340
WCEC Rocky Mount, N.C. 10
WCED DuBois, Pa. 420
WCEF Parkersburg, W.Va. (050
WCEH Hawkinsville, Ga. 610
WCEM Cambridge, Md. 1240
WCEN Mt. Pleasant, Mich. (150
WCER Charlotte, Mich, 1390
WCFL Chicago. (I, 1000
WCFER Springfield, Vt. 1480
WCFV Clifton Forge, Va. 1280
WCGA Calhoun, Ga. 900
WCGB Pastillo, P. R. 1050
WCGC Belmont, N.C. 1270
WCGO Chieago Hghts., 1Il. 1600
WCGR Canandatgua, N.Y. 1550
WCHA Chambersburg, Pa. 800
WCHB Inkster, Mich. 1440
WCHE . Westehester, Pa. 1520
WCHI1 Chillicothe, Ohio 1850
WCHI Brookhaven, Miss. 1470
WCHK Canton, Ga, 1290
WCHL Chapel Hill. N.C. 1360
WCHN Norwic 870
WCHO Washington Court

House, Ohlo 1250
WCHS Charleston, W.Va, 580
WCHV Charlottesville, Va. 1260
WCIK Gordon, Ga. 1560
WCIL Carbondale, Il1. 1020
WCIN Cincinnatl, Ohio 1480
WCIR Beckley, W. Va, 1060
WCIT Lima, Ohio 940
wClU Columbla. Miss, 1450
WCKB Dunn, 780
WCKD Ishpenmnn. Mich, 70
WCKI Greer,. S.C. 1300
WCKM Winnsboro, 8.C. 1250
WCKY Cincinnati, Chio 1530
WCLA Claxtor, Ga. . 1470
WCLB Camilla, Ga. 1220
WCLC Jamestown, Tenn, 1260
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WCLD Cleveland, Miss,
WCLE Cleveland, Tenn.
WCLG Morgantown, W.Va,
WCLI Corning, N.Y.
WCLO Janesville, Wls.
WCLR Crystal Lake, 11,
WCLS Cotumbus, Ga,
WCLT Newark, Ohlo
WCLU Covington, Ky.
WCLW Mansfield, 0.
WCMA Corinth, Miss.
WCMB Harrisburg, Pa,
WCMC wildwood, N.J.
WCME Brunswick, Maine
WCMI Ashland, Ky.
WCMN Arecibo, P.R.
WCMP Pine City, Minn,
WCMR Elkhart, Ind.
WCMS Norfolk, Va,
WCMT Martin, Tenn,
WCMY Ottawa, Il
WCNB Connersville, Ind.
WCNC Elizabeth City, N.C.
WCND Shelbyville, Ky,
WCNH Quincy, Fla,
WCNL Newport, N. H.
WCNR Bloomsburg, Pa.
WCNU Crestview, Fla,
WCNW Fairfield, 0,
WCNX Middletown, Conn,
WCOA Pensacola, Fla,
WCOC Meridian, Miss,
WCOF Immokalee, Fla,
WCOG Greenshoro, N.C.
WCOH Newnan, Ga,
WCO) Coatesville, Pa.
WCOK Sparta, N. C.
WCOL Columbus, Ohio
WCON Cornelia, Ga,
WCOP Boston, Mass,
WCOR Lebanon, Tenn,
WCO0S Columbla, 8.C,
WCOU Lewiston, Maine

WCPC Houston, Miss,
WCPH Etowah, Tenn.
WCPK Chesapeake, Va,
WCPM Cumberland, Ky,

G
WCRA Effingham, (I,
WCRB Waltham, Mass,
WCRE Cheraw, S.C.
WCRI Scottshoro, Ala. .
WCRK Morristown, Tenn,
WCRL Oneonta, Ala,
WCRM Clare, Mich,
WCRO Johnstown, Pa,
WCRS Greenwood, S.C.
WCRT Birmingham, Ala,
WCRV Washington, N.J.
WCRW Chicago, 11,
WCRY Maeon, Ga.
WCSA Ripley, Mass,
WCSC Charleston, 8.C.
WCSH Portland, Maine
WCSI Columbus, Ind.
WCGSJ Morris, LI,
WCSL Cherryville, N, C.
WCSM Celina, Ohio
WCSR Hillsdale, Mich,
WCSS Amsterdam, N.Y,
WCST Berkelsy Springs,

W.Va,
WCSW Shell Lake, Wis,
WCTA Andalusia, Ala,
WCTC New Brunswick., N.J.
WCTR Chestertown, Md.
WCTT Corbin, Kr.
WCTW New Castle, Ind,
WCUB Manitowoe, Wis,
WCUE Cuyahoga Falls, Ohlo
WCUM Cumberland, Md.
WCVA Culpeper, Va,
WCVI Connellsville. Pa,
WCVL Crawfordsville, Ind.
WCVP Murphy, N.C.
WCVR Randolph, Vt.
WCVS Springfield, I1l,
WCWA Toledo, O,
WCWC Ripon, Wis,
WCWR Tarpon Springs, Fla,
WCYB Bristol, Va.

CYN Cynthiana, Ky,
DAD indiana, Pa,

AE Tampa, Fla.

w
w
wbD

WDAF Kansas City, Mo,
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WDAK Columbus, Ga,
WDAL Meridian, Miss,
WDAN Danville, (Il
WDAR Dartington, 8.C.
WDAS Philadelphia, Pa.
WDAX McRae, Ga.
WDAY Fargo, N, Dak.
DBC Escanaba, Mich,
BF Delray Beath, Fla,
BJ Roanoke. Va,

8L Springfield, Tenn,
BM Statesvijle, N.C.
DBO Orlando, Fla.

D
D
D
D

EL£EEEE

1300 WDCF Dade City, Fla
1450 | WDC) Arlington, Fla
1230 DCR Hanover, N.H.
850 | WDDT Greenville, Miss,
1580 | WDDY Gloucester, Va,
1430/ WDEA Elfsworth, We.
1320| WDEC Americus, Ga.
1570/ WDEF Chattanooga, Tenn,
1230 WDEH Sweetwater, Tenn,
1460 WDEL Wiimington, Del.
1230 WDEN Macon, Ga.
900]{ WDEV Waterbury, Vt.
1340| WDEW Westfield, Mass,
1280| WDGL Douglasville, Ga,
1350] WDGY Minneapolis, Minn,
270 WDIA Memphls, Tenn,
1050 | WDIG Clinchco, Va.
410| WDIG Dothan.” Ala,
43¢ WD1X Orangeburg, S.C.
1580| WDJS Mt. Olive, N.C.
1240| WDJZ Bridgeport, Conn.
40| WOKD Kingstree, S. C.
1230| WDKN Dickson. Tenn,
folo( WOLA walton, N.Y,
930| WDOLB Marshfield, Wis.
1010 | WDLC Port Jervis. N.Y,
1560| WDLR Delaware, Chlo
1150 WDOLM E, Moline, 1Il.
1870| WDLP Panama City, Fla.
91¢| WDLT indianola, Miss,
1490 | WDLV Donalsonville, La.
1320| WDME Dover-Foxcraft, Me,
1400| WDMG Douglas. Ga.
1420| WDM) Marguette, Mich,
1060| WDMS Lynchburg, Va.
1230 WDMV Pocomoke City, Md.
1450 | WDONC Durham, N.C.
1150| WDNE Elkins. W.Va,
900| WDNG Anniston, Ala,
1400| WDNT Dayton, Tenn.
1240 | WDOB Canton, Miss, .
1170| WDOGC Prestonsburg, Ky.
1290| WDOD Chattanooga, Tenn,
1580| WDOE Dunkirk, N.Y.
900| WDOG Allendale, S, C.
940| WDOL Athens, Ga.
1220 | WDON Wheaton, Md.
1600 WDOR Sturgeon Bay, Wis,
1280 | WDOS Oneonta, N.Y.
450| WDOT Burlingten, Va,
760 | WDOV Dover. Del.
400 WDOW Dowaglae, Mleh,
1090 | WDQN DuQuoin. 111,
1330 | WDRC Hartford, Conn,
1420 | WDSC Dillen. S.C.
1050 WDSG Dyersburg, Tenn,
1150| WDSK Cleveland, Mlss.
570 | WDSL Mocksville, N. C.
90| WDSM Superior, Wis,
1230 | WDSP DeFuniak Springs,
1450 Fla,
1260 | WDSR Lake Clty, Fla,
1580 | WDSU New Orleans, La,
1240 | WDTM Selmer, Tenn.
900 WDUN Gainesvllle, Ga.
1260 | WDUX Waupaca, Wis,
1390 | WDUZ Green Bay. WIs,
970( WDVA Danville, Va,
010| WDVH Gainesville, Fla.
1550 | WDVL Vineland, N.J.
1590| WDWD! Dawson, Ga.
1350 WDWS Champaign, (I,
t340 | WDXB Chattanooga, Tenn,
1490 | WDXE Lawrenceburg, Tenn.
WDX|( Jackson, Tenn.
1010| WD XL Lexington, Tenn,
940 | WD XN Clarksville, Tenn,
920| WDXR Paducah, Ky.
1450 ( WDXY Sumter, S.C.
1530| WDYZ Buford, Ga.
680 | WDZ Decatur, 111,
1550| WEAB Greer, S.C.
980! WEAC Gaffney, S. C.
1150 | WEAD College_Park, Ga.
1230| WEAG Alcoa, Tenn,
490| WEAL Greenshoro, N, C.
1340| WEAM Arlington, Va.
1550 | WEAN Providence. R.I,

1250
610

WEAS Savannah, Ga.
WEAT W, Palm Beach, Fla.

0| WEAV Plattsburg, N.Y.

WEAW Evanston, IlI.
WEBB Baltimore, Md.
WEBC Duluth, Minn,
WEB) Brewton, Ala.
WEBO Owego, N.Y,
WEBQ Harrishurg, i,
WEBR Buffalo, N.Y,

kHz| Call Location kHz|Call Location kHz
540| WEBS Calhoun, Ga. 1110| WFAD Middlebury, Vt. 1490
1330 | WEBY Milton, Fla. 1330 | WFAG Farmville, N.C. 1250
1490 | WECL Eau Claire, Wis. i0 WFAH Alliance, Ohio 1810
1350 | WECP Carthage, Miss, 1480 ( WFAI Fayetteville, N.C. 1230
1480| WEDC Chicago, 11l 1240 { WFAR Farrell, Pa, 1470
1410| WEDO McKeesport, Pa. 810 | WFAS White Plains, N.Y. (230
970| WEEB Southern Pines, N.C. 940 WFAU Augusta, Me. 1340
680| WEED Rocky Mount, N.C. 1390] WFAW Ft. Atkinson, Wls., 940
1420 | WEEE Rensselaer, N.Y. 1300 | WFAX Falls Chureh, Va, 1220
960 | WEEF Highland Park, Il1l, 1430| WFBA San Sebastion, P,R. 1460
1590| WEEI Boston, Mass, 590 | WEBC Greenville, S.C, 1330
550| WEEL Fairfax, Va. 1310 WFBF Fernandino Beach,
580 | WEEN Lafayette, Tenn. 1460 ( Fla, 1570
1490 WEEP Pittshurgh, Pa. 1080 | WEBG Altoona, Pa. 1290
1350 | WEER Warrenton, Va, 1570 | WFBL Syracuse, N.Y. 1390
1220 WEET Richmond, Va, 1320 | WFBM Indianapolis, Ind, 1260
1840 | WEEU Reading, Pa, 850 | WFBR Baltimore, Md, 1300
900 | WEEW washington, N.C, 1320 | WFBS Spring Lake, N, C. 1450
1420 | WEEX Easton, Pa. 1230 | WFCG Franklinton, La. [EXL]
1870 | WEEZ Chester, Pa, 1590 ( WFCM Winston-Salem, N. C. 1550
1290 | WEGO Concord, N.C. 410 | WEDF Flint, Mich. 9lo
1370| WEGP Presque Isle, Maine 1390 WFDR Manchester, Ga, 1870
800 | WEHH Elmira Heights. WFEA Manchester, N.H. 1370
1150 Horseheads, N.Y. 1590 | WFEB Sylacauga, Ala. 1340
1500 WEHW Windsor, Conn, 1480 | WFEC Harrishurg, Pa. 1400
550 | WEIC Charleston, 110, 1270 | WEF F Columbia, Miss. 1360
1570| WEIF Moundsvitle, W. Va. 1370| WFFG Marathon, Fla, 18300
1520 | WEIM Fitchburg, Mass, 1280 | WFGL Fltchburg, Mass. 960
1130 WEIR Weirton, W.Va, 1430 | WFGN Gaffney, S.C. 1570
70 | WEIS Center, Ala, 990 | WFGW Black Mountains,
1430 WEJL Scranton, Pa. 630 N.C, 1810
450 | WEKR Fayetteviile. Tenn. 1240 | WFHG Bristol, Va, 980
1150 WEKY Richmond, Ky. 1340 | WFHK Pell City, Ala, 1430
1430 | WEKZ Monroe, Wis, 1260 | WFHR Wis. Rapids, Wls. 1820
1530| WELB Elba, Ala, 1850 | WFIA Louisville, Ky. 900
310 | WELC Welch, W.Va, ' 1150 | WFIF Miiford, Conn, 1500
1260 ( WELD Fisher, W.Va, \ 690 | WFIG Sumter, S.C. 1290
1270 | WELE S. Daytona, Fla, 1590 | WFIL Philadelphia. Pa, 560
1450| WELI New Haven, Conn, 960 | WFIN Findlay, Ohio 1330
1490 | WELK Charlottesviile, Va. 1400 | WFIS Fountain Inn. S.C. 1600
1550 WELM Eimira, N.Y. 10| WFIV Kissimmee, Fla, 1080
960 | WELO Tupelo, Miss, 580 | WFEIW Fairfield, 111, 1390
590 | WELP Easley. S.C. 1360 | WFIX Huntsville, Ala, 1450
1380 | WELR Roanoke, ‘Ala. 1360 ) WFKN Franklin, Ky, 1220
1090| WELS Kinston. N.C. 1010 | WFKY Frankfort, Ky. 1490
1340 | WELYV Ellenville. N. Y, 1370 | WFLA Tampa, Fla, 970
60 | WELW Wlilloughby, 0. 1330 | WFLB Fayetteville, N.C. 1490
1320 | WELX Xenia, 0. 1110| WFLI Lookout Mtn., Tenn, 1070
1820 WELY Ely, Minn. 1450 | WFLN Philadeiphia, Pa., 900
540 | WELZ Belzoni, Miss, 1460 | WFLO Farmville, Va. 870
620 | WEMB Erwin, Tenn, 1420 | WELR Dundee, N.Y. 1570
1240| WEMD Easton, Md. 1460 | WFLS Fredericksburg, Va. 1350
1450| WEM)J Laconia, N.H, 1490 | WFLW Monticello, Ky. 1360
1280 | WEMP Milwaukee, Wis. 1250 | WFMC Goldshoro, N.C. 780
1370 | WENC Whiteville, N.C. 1220 | WFMD Frederick, Md. 930
1810} WEND Ebensburg, Pa, 1580 | WFMH Culiman, Ala, 1460
1310] WENE Endicott, N.Y. 1430 | WFM! Montgomery, Ala, 1000
1410| WENG Englewood, Fla, 1530 | WFM) Youngstown, Ohlo 1390
1300 WENK Unlon City, Tenn, 1240 | WFMO Fairmont, N.C. 860
1470 WENN Birmingham, Ala, 1320 | WFMW Madisonville, Ky. 730
1540) WENO Madison, Tenn. 1430 | WFNC Fayetteville. N.C. 1390
910 |[WENR Engiewood, Tenn, 1090 | WENL No. Augusta, S.C. 1600
730 | WENT Gloversville, N.Y. 1340 | WFOB Fostoria, Ohio 1430
1400 { WENY Elmira, N.Y. 230 | WFOM Marietta, Ga. 1230
1410 | WENZ Highland Springs, WFOR Hattlesburg, Miss, 1400
1440 Va, 1450 | WFOX Milwaukee. Wils, 860
1580 WEOK Poughkeepsie, N.Y. 1390 | WFOY St. Augustine, Fla, (240
1360 | WEOL Elyria. Ohio 930 | WFPA Fort Payne, Ala. 1400
800 | WEPG S. Plttsburgh, Tenn, 910 WFPG Atlantic City, N.J. 1450
1450 | WEPM Martinshure, W.Va, 1340 | WFPM Fort Valley, Ga, 1150
1410 | WERA Plainfield, N.)J. 90 | WFPR Hammond. La, 1400
1520| WERD Atlanta, Ga. 860 | WFRA Franklin, Pa, 1450
710 | WERE Cleveland, Ohlo 1300 | WFRB Frostburg, Md, 560
WERH Hamilton, Ala, 970 | WFRC Reldsville, N.C. 1600
1280 WERI Westerly, R.I. 1230 | WFRL Freeport. I1l, 1570
340 [ WERK Muncie. Ind. 990 | WFRM Coudersport, Pa, 600
1280 | WERL Eagle River, Wls, 950 | WFRO Fremont. Ohio 900
1130} WERT Van Wert, Ohio 1220 | WFRX West Frankfort, 111, 1300
1240 | WERX Wyoming. Mich, 1530 | WFSC Franklin, N.C. 1050
800 | WESA Charleroi, Pa. 940 | WFSG Boca Raton, Fla, 740
1400 | WESB. Bradford. Pa, 1490 | WFSH Valparaiso, Fla, 1340
250 | WESC Greenville, S.C. 660 | WFSO Pineltas, Fla, 570
980 | WESO Southbridge. Mass. 970 | WFSP Kingwood, W, Va, 560
1270 | WESR Tasley, Va.. 1330 | WFSR Bath, N.Y. 1380
990 | WEST Easton, Pa. 1400 | WFST Caribou, Maine 600
1400 | WESX Salem, Mass 1230 | WFTC Kinston, N.C, 960
1490| WESY Leland. Miss. 1580 | WFTG London, Ky. 1400
1370| WETB Johnson City, Tenn. 790 | WFTL Ft. Lauderdale, Fla. 1400
310| WETC Wendell.Zebulon, N.C. 540 | WFTM Maysville, Ky, 1240
1490 | WETH St. Augustine, Fla. 1420 | WFTN Franklin, N H, 1240
540| WETO Gadsden, Ala, 30 | WFTO Fulton, Miss, 1330
1560 | WETT Ocean City, Md. 1590 | WFTR Front Royal, Va. 1450
t240| WETU Wetumpka, Ala, 1250 | WFTW Ft. Walton Beach,
1460 WETZ New Martinsville, Fla, 1260
1050 West Virginia 1330 | WFUL Fulten, Ky. 1270
800 | WEUC Ponce, P.R, 1420 | WFUR Grand Rapids, Mich. 1570
1500 | WEUP Huntsville, Ala, t600 | WFVA Fredericksburg, Va, 1230
1570| WEVA Emporia, Va, 860 | WFWL Camden, Tenn, 1220
1470 { WEVD New York, N.Y. 1330 | WEWR Ft. Wayne, Ind. 1090
1510 | WEVE Eveleth, Minn, 1340 | WFYC Alma, Mich, 12R0
1300 | WEW St, Louis, Mo, 70 | WGAA Cedartown. Ga. 1340
v 790 | WEWO Laurinburg, N.C. 080 | WGAC Augusta, Ga. 580
790 | WEXL Royal Oak. Mich, 1340 | WGAD Gadsden, Ala, 1350
900 | WEXT W, Hartford, Conn, 1550 | WGAF Valdosta, Ga. 910
850| WEYE Sanford. N.C, 1290 | WGAI Elizabeth City, N.C. 560
960| WEYY Talladega, Ala, 1580 | WGAL Lancaster, Pa. 1490
1330| WEZE Boston, Mass, 1260 i WGAN Portland, Malne 560
1860 | WEZ) Williamsburg, Ky. 1440 | WGAP Maryville, Tenn. 1400
560 WEZQ Winfield. Ala. 1300 | WGAR Cleveland, Ohin £220
1240 | WEZY Cocoa, Fla. 1350 | WGAS S. Gastonia, N.C, 20
1330! WFAA Dallas, Tex. 5701 WGAT Gate City, Va. 1050
1240 & 820 | WGAU Athens, Ga. . 1340
970| WFAB Miaml, Fla. 990 | WGAW Gardner, Mass. 1340
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WGBB Freeport, N.Y. 1240
BC Chipley, Fla, 1240
WGBF Evansville, Ind. 1280
WGBG Greensboro, N.C. 1400
W#AHBY Scranton, Pa. 810
WGBR Goldsboro, N. C. 1150
WGBS Miami, Fla, 710
WGCB Red Lion, Pa. 1440
WGCD Chester, S.C. 1490
WGCH Greenwich, Conn, 1490
WGCM Guliport, Miss, 1240
WGEA Geneva, Ala, 1150
WGEE Indianapolis, iInd. 1590
WGEN Geneseo, I, 1600
WGEM Quincy, 11, 1440
WGET Gettysburg, Pa. 1820
WGEZ Beloit. Wis, 1490
WGFA Watseka, 11, 1860
WGFS Covington, Ga. 1430
WGGA Gainesville, Ga. 550
WGGG Gainesville, Fla, 1230
WGGH Marion, ill, 1150
WGGO Salamanca, N.Y, 1590
WGH Newport News, Va, 1310
WGHC Clayton, Ga. 1570
WGHM Skowegan, Maine 1150
WGHN Grd. Haven, Mich, 1370
WGHQ Kingston, N.Y. 920
WGIC Xenla, O 1500
WGIG Brunswick, Ga, 1440
WGIL Galesburg, 11, 1400
WGIR Manchester, N.H. 610
WGIV Charlotte, N.C. 1600
WGKA Atlanta, Ga. fi10
WGKR Perry, Fla. 1310
WKV Charleston, W. Va. 1490
WGL Fort Wayne, ind. 1250
WGLB Port Wash., Wis. 1560
WGLC Mendota, lIl, 1080
WGLI Babylon, N.Y. 1290
WGMA Hollywood, Fla. 1320
WGML Hinesville, Ga. 990
WGMM Millington, Tenn, 1380
WGMS Bethesda, Md. 570
WGN Chicago, Il 720
WGNC Gastonla, N.C. 1450
WGNE Panama City

Beach, Fla, 1480
WGNI Wilmington, N.C. 1450
WGNP Indian Rocks Beach,

Fla, 1520
WGNS Murfreesbore, Tenn. 1450
WGNU Granite City, III. 920
WGNY Newburgh, N.Y, 1220
WGOC Kingsport, Tenn. 1090
WGOE Richmond, Va 1590
WwGOG Wailhalla, 8. C. 1000
WGOH Grayson, Ky, 1870
WGOK Moblle, Ala, 900
WGOL Goldsboro, N.C, 1300
WGON Munising, Mich, 1400
WGOV Valdosta, Ga. 950
WGPA Bethiehem, Pa. 1100
WGPC Albany, Ga. £450
WGR Buffalo, N.Y. 550
WGRA Cairo, Ga. 790
WGRD Grand Ranlds Mich. 1410
WGRI Griffin, Ga. 1410
WGRM Greenwood, Miss. 1240
WGRO Lake City, Fla. 9680
WGRP Greenville, Pa. 40
WGRT Chicago, (I, 950
WGRY Greeneville, Tenn, 1340
WGSA Ephrata, Pa. 310
WGSB Geneva, ill. 1480
WGSM Huntington, N.Y. 740
WGSR Millen, Ga. 1570
WGST Atlanta, Ga. 920
WGSV Guntersville, Ala, 1270
WGSW Greenwood, S.C. 1350
WGTA Summerville, Ga. 950
WGTC Greenville, N.C. 1590
WGTL Kannapolis, N.C. 70
WGTM Wilson, N.C. 590
WGTN Georgetown, S.C. 1400
WGTO Cypress Gardens, Fla. 540
WGTR Natick, Mass, 1060
WGUL New Port Richey, Fla. 1500
WGUN/AtIan(a.Deca(ur,

Ga, 1010
WGUS North Augusta, 8.C, 1380
WGUY Bangor, Maine 1250
WGVA Geneva, N.Y 1240
WGVM Greenville, Miss, 1260
WGWGC Selma, Ala, 1340
WGWR Asheboro, N.C. 1260
WGY Schenectady, N.Y. 810
WGYV Greenville, Ala, 1380
WHA Madison, Wis. 970
WHAB Baxley, Ga. 1260
WHAG Halfway, Md. 1410
WHAI Greenfield, Mass, 1240
WHAK Rogers City, Mich, 960
WHAL Shelbyville, Tenn. 1400
WHAM Rochester, N.Y. 1180
WHAN Haines City, Fla. 930
WHAP Hopewell, Va. 1340
WHAR Clarksburg, W.Va., 1340
WHAS Louisville, Ky, 840
WHAT Philadelphia, Pa. 1340
WHAV Haverhill, Mass. 1490
WHAW Weston, W.Va. 980
WHAZ Troy, N.Y. §330

JUNE-JULY, 1968

Call Locatlon .

HB Kansas City, Mo,
Selma, Ala.
Canton, Ohio
Rock Island, ill.
Harrisonburg, Va.
Shcboygan, Wis.
Harrodsburg, Ky.
Tampa, Fia,
Memphis, Tenn,
Harriman, Tenn.
Anderson, Ind,
Appleton, Wis,
Waynesville, N.C.
Sparta, 11l
Spartanburg, S.C.
ithaca, N.Y.
Houghton, Mich.
Boston, Mass,
Olean. N.Y.
McKenzie, Tenn.
Partsmouth, N.H.
Rochester, N.Y.
Martinsville, Va.
New Albany, Ind.
Syracuse, N.Y.
Stuart, Va.
Foley, Ala,
Memphis, Tenn.
Riveria Beach,
Benhn'l1 Harbor-St.

Houghton L., Mich,
Warren, Ohio
Henderson, Tenn.
Lucedale, Miss.
Hillsville, Va.
Montgomery, Ala,
Griffin, Ga.
Portsmouth, Va.
Medford, Mass,
Providence, R.1,
Gallatin, Tenn.
Daytan, Ohio
Mooresville, N.C.
Danville, Ky.
Bluefield, W.Va.
Mew Bern, N.C.
Orlando, Fla.
Zanesville, Ohio
Greensburg, Pa.
Matawan, W.Va,
Cleveland, Chio
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Hickory, N.C.
Virginia, Minn,
Niagara Falls,
South Boston, Va.
Hempstead, N.Y.
Wheeling, W.Va,
Bloomsburg, Pa.
Harlan, Ky,
Akron, Ohio
Centervilile, Tenn.
Port Huron, Mich.
Huntingten, Ind.
Anniston, Ala.
Gaithersburg, Md.
Howell, Mich.
Northampton,
ow York, N.Y.
Henderson, N.C.
MeComb, Miss.

s Moines, lowa
San Juan, P.R.
Phitadelphia, Miss.
Jackson, Ala.
Lancaster, Ohio
Allentown, Pa,
New York; N.Y,
Centervitle, Ind.
Orlando, Fla.
HopKinsville, Ky.
Decatur, Ala.
Campbell, Ohlo
Houlton, Maine
Ciinton, I10,
Sallnas, P. R.
Harrisburg, Pa,
Belton, S.C.

High Point, N.C.
Winchester, Va.
Riverhead, N.Y.
Herendon, Va,
Hartselle, Ala.
Ann Arbor, Mich,
Elizabethtown, Pa,
Hartsville, 8.C.
Wilmington, N.C.
Hayward, Wis,

SY Hattiesburg. Miss.
TC Holland, Mich.

Mass,
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COnkevIlle. Tenn.
Hudsen,

Readinn, Pa,
Huntington, Pa.
Anderson, Ind,
Hendersonville, N.C.
Hanover, Pa,

Rutland, Vt.
Princeton, N.J.

1
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Fla.

Hendersonville, N.C.

N.Y.

-y

kHz| Call Locatlon kHz
710 WHYD Cnlumbus, Ga. 1270
14901 WHYL Carlislg, P 860
1480 | WHYN Sprmaﬁeld. “Mass. 560
1270| WHYP North East, Pa 530
360 | WHYZ Greenville, S. C. 1070
1330| WIAC San Juan, P.R. 740
1420 | WIAM Williamston, N.C. 900
1050 | WIBA Madison, Wis, 1810
560 | wIBB Macon, Ga. 1280
1600 | WIBC Indianapolis, Ind. 1070
1240| WIBG Philadelphia, Pa, 990
1230| wiBM Jackson, Mich, 1450
1400 | WIBR Baton Rouge, La, 1300
1230 | wiBU Poynette, Wis. 1240
1400{ WIBV Belleville, IN. 1260
870 | WiBW Topeka, Kans, 580
1400 | WIBX Utica, N.Y. 950
850 | WICC Bridgeport, Conn. 600
1450 | WICE Providence, R.} 1290
1440 | WICH Norwich, Conn. 1310
750 WICK Scranton, Pa. 1400
1460 WICO Sallsbury, Md. 1320
1370| WICY Maione, N.Y. 1490
1570| WIDE Biddeford, Maine 1400
20| WIDD Elizabethton, Tenn. 1520
1270 | WiDG St. Ignace, Mich. 940
1310| WiOU Fayetteville, N.C. 1600
(430 | WIEL Elizabethtown, Ky. 1400
1600 | WIFE indianapolis, Ind. 1310
WIFM EIlkin, C. 1540
1060| WIGG Wiggins, Miss, 1420
1290 WIGM Medford, Wis. 1490
1440 WIGO Atlanta, Ga. 1340
1580 | WIGS Gouverneur, N.Y, 1230
1440 ( Will Homestead, Fla. 1430
1400 | WIIN Atlanta, Ga. 970
1440| WIKB Iron River, Mich, 1230
1320 | WiKC Bogalusa, La, 1490
1400 WIKE Newport, Vt, 1490
1430 | WIKI Chester, Va. 1410
1110} WIKY Evansville, ind, 820
1010| WiL St. Louis, Mo. 1430
12901 WILA Danville, Va. 1580
1350 | wILD Boston, Mass, 090
1230 | WILE Cambridge, Ghlo 1270
$440| wiLl Wwillimantic, Conn. 1400
1450 | WILK Wilkes-Barre, Pa. 980
1270| WILL Urbana, I, 580
1240 | WILM Wilmington, Del. 1450
620| WILO Franktort, Ind. 1570
1360 | wiLS Lansing, Mich, 1320
1420 | WILT Tomahawk, Wis. 810
1450 | WILY Centralia, lI. 1210
1290 WiLZ St. Petersburg Beach,
1400 Fla, 1590
1270| WIMA Lima, Ohio 1150
1400 WIMO Winder, Ga. 1300
100 | WIMS Michigan City, Ind. 1420
1600 | WINA Charlottesvilie, Va. 50
550 | WINC Winchester, Va, 1400
410 WIND chleag 113, 560
640 WINE Brookfield, Conn, 940
1570 | WINF Manchestery Conn, 1230
1450 | WiNG Dayton. Ohio 1410
1300 | WiINH Georgstown, S. C. 1470
1390 | WIN$ Murphysbore, 111, 1420
1150 | WiNK Fort Myers, Fla. 1240
1850 | WINN Louisville, Ky. 1240
1400 WiNQ Tampa, Fla. 1010,
1050 | WINR Binghamton, N.Y. 680
890 | WINS New York, N.Y. 1010
1250 | WINT Winter Haven, Fla. 1360
1040 | WINU Highland Park, NI (510
870 | WINW Canton, O. 520
1490 | WINX Rnckwlie. Md. 1600
1290 | WINY Putnam, Conn, 1850
1320 WINZ Miami, Fla. 940
1600| WINU Highland, 1. I5|0
1480 ( WINW Canton, Ohio N 520
930| W10D Miami, Fla. 810
990! wiOl New Boston, Ohlo 1010
1230 | wiok Normal, 11l
800| WION lonia, Mich, 1430
1830| w100 Carlisle, Pa. 1000
1340 | WIOS Tawas City, Mich. 1480
1520 | wIOU Kokomo, ind. 1350
1210| WIP Philadelphia, Pa. 10
580 WIPC Lake Wales, Fla. 1280
1390| WIPR San Juan, P.R, 40
1070 | WIPS Ticonderoqa, N.Y. 1250
610 | WIQT Horseheads, N. Y. 1000
i570| WIRA Ft. Pierce, Fla, 1400
1440 | WiRB Enterprise, Ala. 800
860| WIRC Hickory, N. 30
1600} WIRD Lake Plaeid, ‘N.Y. 920
1600 | WIRE indianapolis, (nd. 1430
1450 | WIRJ Humboldt, Tenn, 40
1490 [ WIRK W. Palm Beach, Fla. 1290
910| WIRL Peoria, ill, 1290
1230 | WIRO ironton, Ohio 1230
1450| WIRV Irvine, Ky. 1550
WIRY Plattsburg. N.Y. 1840
1410 | WIS Columbia, S.C. 560
1400 | W|SA Isabella, P.R. 18390
1230 | wISE Asheville, N.C. 1810
1240 | w)SK Americus, Ga. 1390
1133 | WiSL Shamokin, Pa. 1480
1600 WISM Madison, Wis. 1480
1280 | WISN Milwaukee, Wis. 1130
950 | WiSO Ponce, P.R. 1260
§000| WISP Kinston, N.C. 1230
1850| WISR Butler, Pa. 680

AL LI L

Call Location

WIST Charlotte, N.C.
WISV Virougua, Wis,
SZ Glen Burnie, Md.
A San Juan, P.R.

H Baltimore, Md.
L Lansing, Mich,

N Washington, N.C.
Y Danville, III.

Z Jasper, Ind.

£ Ashland, Va.

| Christiansted, V.I.
Knoxville, Tenn.
Vienues, P.R.
Jacksonville, Fla,
Lancaster, Ky.
*New Rlchmond, Wis.
Dixen

Oakland Park. Fla.
Cleveland, 0.
Rome, Ga,

E Sprmuﬂeld. Ohio
R Johnstown, N. Y,

S Henderson, N.C.
ZZ Streator, I,
WJAB Westbrook, Me.
WIAG Johnstown, Pa.
WIJAG Norfelk, Nebr.
WIAK Jackson, Tenn.
WIJAM Marion, Ala,
WIAR Providence, R.I.
WIJAS Pittsburgh, Pa,
WIAT Swainsboro, Ga,
WIAX Jacksonville, Fla,
WIJAY Mullins, S.C.
WIAZ Albany, Ga.
wIBB Haluyvllle. Ala.
WJBC Bloomington, [IL
WJBD Saiem, lll.
WIBE Knoxville, Tenn,
WIBK Detroit, Mich.
WJBL Holland, Mich,
WIBM Jerseyville, Il
WJBO Baton Rouge, La.
WJBS DeLand, Fla,
WICD Seymour, ind.
WICM Sebring, Fla,
WICO Jackson, Mich
WICW Johnson City, Tenn,
WIJOA Quiney, Mass,
WIDB Thomasville, Ala,
WJIDX Jackson, Miss,
WJIDY Salisbury, Md,
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R Dover,
S Johnnon. s C.

T Eris,
c Jefferson ‘City, Tenn,
Jackson, Ga.
Opellka. Ala,
Salem,
Tullahoma, Tenn.
Jacksonville, 1il.
Lansing, Mich,
Commeree, Ga.
Chicago, Il
Christiansburg, Va,
Niagara Falls, N.Y.
Tenn,
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LK Asbury Park, N, J.
LS Beckley, W.Va,
Orange, Va.
Brookhaven, Miss,
Rice .Lake, Wis,
Petoskey, Mich.

Ironwood, Mich,
Athens, Ala,
Florence, S.C.
Jacksonville, N.C.

W, Palm Beach Fla.
Hammond, (nd.

Port St. Joe, Fla.
Florence, Ala.

Joliet, 10,

St. Cloud. Minn,
South Haven, Mich.
Lake City, S.C.
Buriington, Vt.
Washington, Pa,
Kissimmee, Fla.
Ishpeming, Mich,
Herrin, {lt
Greenville, Miss.
WIPS Evansville, Ind.
WIPW Rockiord, Mich.
wJQS Jackson,
WIR Detroit, Mich.
WIRC Joliet, 1M1,
WIJRD Tuscalnosa, Ala,
WIRI Leneir, N.C.
WIJRM Troy, N.C.
WIRZ Hacgkensack, N.J,
WISB Crestview, Fla,
WISM Martinsburg, Pa.
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Call Location

WJSO Jonesboro, Tenn.
WISW Maplewood, Minn,
WITN Jamestown, N.Y.
WITO Bath, Me.

i,
Saratoua Springs, -

Rome, N.Y,
Goshen, Ind.
Kankakee, 1),
Allentown, Pa.
San Juan, P.R,

R East Lansing, Mich.
T Miami Beach, Fla,
U Kaukanna, Wis.

Y Glasgow, Ky.

Z Charlesten, W.Va,
A Vinton, va.

C N. Wilkesboro, N.C.
H La Crosse, Wis,

J Milan, Tenn.

K Keene, N.H.

L Covington, Tenn,

N Youngstown, Ohic
O Harrisburg, Pa,

R Manchester, N.H,

V Richmond, ind.

W Buffalo, N. Y,

X Winston-Saiem, N.C.
Y Chatham, Va.

Z Muskcnon, Mich.

T Bowling Green, Ky.
U Corinth, Miss, .

W Warrenton, Va.

Y Harrisonburg, Va.
A Nashville, Tenn,
E Altawsta. VYa.

K Newberry, S.C.

L Clarksdale, Miss.
N Camden, N.J.

R Plansburuh N.Y.
X Hamlet, N. C.

2 Cadiz, Ky,

E Huntington, W. Va,
| Kewanes, 111,

N Dover, Del,

R Pomptpn Lakes, N.J.
U Griffin, Ga.

Y cuvmnon Va.

D Wickford, R.I,

E Yauco, P.R.

Battle Creek, Mich.
Knoxville, Tenn.
Jackson, Mich.
Hazard, Ky.
Urbana, ill.
Glenville, Ga.
Leonardtown, Md.
Kingsport, Tenn
Poughkeensie, N.Y.
Orlando, Fla,

X Raleigh, N.C.

Z Key West, Fla.

B Maynuuez P.R.
Fort Wayne, Ind.

K Granite Fails, N. C.
R Muskegon, Mich,

D Aurora, 111,

0 Cocoa, Fla,

R Pickens, S. C.

§ Vanceburg, Ky,

A Ludington, Mich,

C St. Albans, W.Va.
F Clanton, Ala,

K Cquudt. Minn,

M Wilmington, N.C.
0 Loulsville, Ky.

P Keyser, W, Va,

V Blackstone, Va,
LY Hartwell, Ga.

LZ Kalamazoo, Mich.
Roaring Sprgs., Pa.
Flint, Mich,
Kalamazoo, Mich,
Blountstown, Fla,
Kings Mtn., N.G.
NE Keene, N.H.

MG Newberry, S.C.
NR Dearborn, Mich,
NT Kent, Ohio .
N
N
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X Saginaw, Mich,
Y Kingston, N.Y,

-
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Call Locatlon
WKOA Hopkinsville, Ky.
WKOK Sunbury, Pa,
WHKOP Binghamton, N.Y,
WKOV Weliston, Ohio
WHKOW Madison, Wis.
WKOX Framingham, Mass,
WKOY Bluefield, W.Va,
WHKDZ Koseiusko, Miss,
WKPA New Kensington, Pa,
WKPM Princeton, Minn.
kMz | WKPO Prentiss, Miss,
WKPR Kalamazoo, Mich,
1590 | WKPT Kingsport, Tenn,
1010 | WKQH Chlefland, Fla,
1240 [ WKQV Sullivan, Ind.
780 | WKRA Holly Springs, Miss,
1000 | WIKRC Cincinnati, Ohio
1220 | WKRG Mobile, Alfa,
1580 | W KR Murphy, N.C.
850 | WKRM Columbia, Tenn,
900 | WKRO' Cairo, III,
1370 | W KRS Waukegan, 11).
1450 | W KRT Cortland, N.Y.
1400 | WKRW Cartersvilla. Ga,
toso | WKRZ 0if City, P
1510 | WKSC Kershaw, S. c.
WKSK W, Jetferson, N.C.
900 | W KSN Jamestown, N.Y,
1450 | WKSP Kingstree, S. C.
1460 | WKSR Pulaskj, Tenn.
1820 | WKST w tle, Pa.
1320 | WKTC Charlofté, N.C.
580 | WKTE King, N.C.
870 | WKTG Thomasville, Ga.
1860 | WKTJ Farmington, Maine
1050 | WKTQ South Paris, Maine
1490 | WKTS Sheboygan, Wis.
950 | WKTX Atlantic Beach, Fla.
1550 | WKTY LaCrosse, Wis,
810 | WKUL Cullman, Ala.
1410 | WKVA Lewistown, Pa.
1600 | WKVM San JU&I‘I. P.R,
1220 | WKVT Brattleboro, Vt.
1250 | WKWF Key West, Fla.
570 | WKWK Wheeting, W.Va,
1230 | WKWS Rocky Mount, Va,
1250 | WKXL Concord, N.H,
1490 | WKXR Exeter, 'N.H.
520 | WKXV Knoxville, Tenn,
1500 | W KXY Sarasota, "Fla.
080 | WKYB Hemingway, S. C.
850 | WKYC Cleveland, Chio
930 | WKYE Bristol, Tenn,
1350 | WKYF Greenville, Ky.
1420 | WKY K Burnsville, N. C.
1300 | WKYN San Juan, P, R
1240 | WKYO Caro, Mich.
1000 | W KYR Cumberland, Md,
1240 | WKYX Paducah, Ky.
1600 WKYZ" Madisonville, Tenn.
00 | WKZA Kane, Pa,
1070 | W KZ1 Casey, lil,
250 | WKZ0 Kalamazoo, Mich.
110 | WLAC Nashviile, Tenn.
800 | W LAD Danbury, Conn. '
1450 | WLAF LaFollette, Tenn.
600 WLAG La Grange, Ga.
1500 | WLAK Laksland, Fla.
1350 | WLAM Lewiston, Maine
1340 WLAN Lancaster, Pa,
1370 | WLAP Lexingten, Ky.
550 | WLAQ Rome, Ga.
1300 | WLAR Athens, Tenn,
1340 | WLAS Jacksonville, N.C.
970 | WLAT Conway, S,C.
390 | WLAU Laurel, Miss
1580 WLAV Grand Rapids. Mich,
580 | WLAW Lawrenceville, Ga.
1370 | WLAY Muscle Shoals, Ala.
1320 WLBB Carroliton, Ga.
1450 | WLBC Muncie, iInd.
740 WLBE Leesburg, Fla,
850 | WLBG Laurens, S.C.
1500 | WLBH Mattoon, 1il.
7t0| WLBI Denham Springs, La.
1380 WLBJ Bowling Green, Ky.
900 WLBK DeKalb, 1Il.
1520 WLBL Auburndale. Wis.
1580 WLBN Lebanon, Ky.
860 | WLBR Lebanon, Pa,
1540 | WLBZ Bangor, Maine
1570 WLCB Moulton, Ala
1450 WLCK Scottsville, Ky.
1300 | WLCM Lancaster, S.C.
980 WLCN Laurenshurg, N.C.
1280 | WLCO Eustis, Fla.
980 | WLCS Baton Rouge, La.
1080 | WLCX LaCrosse, Wis.
1890 | WLCY St. Petersburg, Fla.
1440 | WLDB Atlantic City, N.J.
9go | WLDS Jacksonville, 111,
1470 |WLDY Ladysmith, Wis.
1370 | WLEA Hornell, N.Y,
470 | WLEC Sandusky, Ohlo
1369 | WLEE Richmond, Va.
1000 WLEF Greenwood, Miss.
1220 WLEH Lehigh Acres, Fla.
1290 WLEM Emporium, Pa.
1520 | WLES Lawrenceville, Va,
310| WLET Toccoa, Ga.
1520 | WLEW Bad Axe, Mich,
1210 | WLEY Cayey, P.R.
1490 |WLFA Lafayette, Ga,

kHz| Call Locatlon kHz
1480 | WLFH Little Falls, N,Y, 1230
070 WLGN Logan, Utah 1510
i860| WLIB New York, N.Y, 1190
1330| WLiJ Shelbyville, Tenn, 1580
070( WLIK Newport, Tenn. 1270
1190 WLIL Lenoir cny. Tenn, 730
1240 | WLIP Kenosha. wis, 1050
1850 | WLIQ Mobile, Ala, 1360
1150 ( WLIS Old Saybrook. Conn, 1420
300| WLIV Livingston, Tenn, 920
1510 ) WLIX Islip, N. Y, 540
1420 | WLIZ Lake Worth, Fla, 1380
1400) WLKE Wwaupun, Wis, 170
940 ( WLKM Three Rivers, Mieh, 1510
1550 WLKN Lincoln, Me, 1450
1i10| WLKR Norwalk, 0. 1510
550 | WLKS W. L!berty. Ky. 1450
710/ WLKW Providence, R.l. 990
1320| WLLE Raleigh, N,C, 570
1340 | WLLH Lowell, Mass. 1400
1490| WLLL Lynchburg, Va. , 930
§2201 WLLY Wilson, N.C. 1350
20| WLMD Laurel, Md. 900
WLMS Leominster, Mass, 000
§340 | WLNC Laurinburg, N,C. $300
1300 | WLMJ Jackson, Ohio 1280
1600 | WLNA Peekskill, N.Y. 1420
1340 WLNG Sag Harbor, N.Y, 600
1080 WLNH Laconia, N. 1350
1420 | WLOA Braddoek, Pa. 1550
1280 | WLOB Portland, Maine i310
13107 wLOC Munfordville, Ky. 1150
1090 WLOD Pompanc Beach, Fla. 980
730| WLOE Leaksville, N.C. 1490
1380| WLOF Oriando, Fla. 950
1450 | WLOG Logan, W,Va. 1230
950| WLOH Princeton, W.va, 1490
1600 wLOI LaPorte, Ind. 1540
380 | WLOK Memphis, Tenn. 1340
£340| wLOL Minneapolis, Minn, 1330
920| WLDN Lincolnton, N.C. 1050
8i0| WLOP Jesup, Ga, 1370
1490 | WLOR Thomasyille, Ga. 73
1600 wLOS Asheville, N.C. 1380
1400 | wLOU Louisville, Kz 1350
1290 | wLOV washington, Ga. 1370
1450 ( WLOW Aiken, S.C, 1300
540| wLOX Biloxi, Miss, 1490
900 [ WLPH Irondale, Ala. 1480
930 | WLPM Suffolk, 1450
1000| WLPQ LaSal s, Ill. 1220
1100 WLPS Lehighton, Pa. 150
1550| wWLRC Whltehall Mich. 1490
1600/ WLS Chicago, }Ii. 890
1540 WLSB Copper Hill, Tean. 1400
630| WLSC Loris, S.C. 1570
1360 wiLSD Big Stone Gap, Va. 1220
1270| WLSE wallace, N.C. 1400
S70| WLSH Lansford, Pa. 1410
1250) WLSI Pikeville, Ky. 900
960 | WLSM Louisville, Miss, 1270
800| WLST Escanaba, Mich, 600
590 wLSV Wellsvlile, N.Y. 790
1510 wLTC casmma. N.C. 1370
800 WLTH Gary, Ind. 1370
1450 [ WLTN Llﬂleton. N. H. 1400
1240/ WLUV Loves Park, Ili. 1520
1430| wLUX Baton Rouge, La. (550
1470| wLUZ Bayamon, P. R. 1600
1890| WLVA Lynchburg, Va. 590
680| wLw Cineinnati, Qhio 700
1410| WLWO (V.0.A.)
1450 Marathon, Fla. 1180
810! WLYB Albany, Ga. §250
1330 wLYC Williamsport, Pa. 1050
600 | WLYN Lynn, Mass. 1360
1340 WLYO New Orleans, La. 940
1360 | WLYV Ft. Wayne, ind, 1450
14501 WMAB Munising, Mich, 1400
1i00| WMAC Netter, Ga. 1360
1340| wMAD Madison, Wis. 1550
790| wMAF Madison, . Fla, ' 1230
860| WMAG Forest, Miss, 860
1170 wMAJ State College, Pa. 1450
1220| WMAK Nashville, Tenn, 1300
1410] WMAL Washington, D.C. 630
1360 [ WMAM Marinette, Wis. 570
936 WMAN Mansfieid, Ohio 1400
1580 WMAP Monroe, N.C. 1060
1280 | wMAQ Chicago, (1. 670
620| WMAS Springfield, Mass. 1450
1530 WMAT Lansing, Mich. 1010
1250 | WMAX Grand Rapids, Mich. 1480
1360 WMAY Snrmnﬂeld. . 70
1300 | WMAZ Macon, Ga. 940
1240| WMBA Ambridge, Pa, 1460
910 WMBD Peoria, M. 1470
1490 wMBH Jopiin, Mo. 1450
1380 | WMBI{ Chicago, 11l. L0
1490 | wMBL Morehead Clty, N.C. 740
1180 WMBM Miami Beach, Fla. 1490
1340 | WMBN Petoskey, Mich. 1340
1480 | WMBO Auburn, N.Y 40
1450 | WMEBR Jacksonvilie, Fia. 1460
1480 | WMBS Uniontown, Pa, 590
1540 | WMBT_ Shenandoah, Pa. 1530
1440 | WMC Mempbhis, Tenn 790
1240 | WMCA New York, N.Y. 570
580| WMCH Church Hlll Tenn. 1260
1420 WMCK McKeesport, Pa. 1860
1340 WMCL McLeansboro, 115, 1060
1080 [ WMCP Columbia, Tenn. 1280
1590! WMCR Oneida, N.Y, 1600

Call Locatlon kHe
WMCS Machias, Me, 1400
WMCT Mountain City, Tenn, 1390
WMCW Harvard, i, 600
WMDC Hazlehurst, Mlss, 1220
WMDD Fajardo, P.R. 480
WMDN Midland, Mich, 1490
WMEG Eau Gallie, Fla, 920
WMEK Chase City, Va, 280
WMEL Pensacola, Fla. 610
WMEN Tallghassea, Fla, 1330
WMEV Marion, Va. 1010
WMEX Boston, Mass. 1510
WMFEC Monroeviile, Ala. 1360
WMFD Wilmington, N.C. 630
WMFG Hibbing, Minn. 1240
WMFJ Daytona Beach, Fla. 1450
WMFR High Point, N.C, 1230
WMGA Moultrie, Ga. . 1400
WMGR Bainbridge, Ga. 930
WMGS Bowling Green, Ohlo 730
WMGW Meadville, Pa, 1490
WMGY Montgomery, Ala. 800
WMIA Arecibo, P. R, 1070
WMIC Sandusky, Mich. 560
WMID Atlantic City, N.J. 1340
WMIE Miami, Fla, 140
WMIK Middlesboro, Ky. 560
WMIL Milwaukee, Wis, 1290
WMIN Mpls..St. Paul, Minn. 1400
WMIQ lron Mountain, Mieh, 1450
WMIR Lake Geneva, Wis, 1550
WMIS Natchez, Miss, 1240
WMIX Mt. Vernon, 11, 940
WMIM Cordele, Ga. 1490
WMKR Millinocket, Me. 1240
WMKT 8. St. Paul, Minn, 1370
WMLO Beverly, Mass. £570
WMLP Milton, Pa 1380
WMLS Sylacauga, Ala 1290
WMLT Dublin, Ga. 1830
WMMB Melbourne, Fla, 1240
WMMH Marshall. N.C. 1460
WMMJ Lancaster, N.Y. 1300
WMMM Westport, Conn. 1260
WMMN Fairmont, W.Va. 920
WMMW Meriden, Conn, 1470
WMNA Grotna, Va. 730
WMNB No. Adams, Mass, 1230
WMNC Morganton, N.C. 1430
WMNE Menomonie, Wis. 1360
WMN | Columbus, Ohie 920
WMNS Olean, 1360
WMNT Manati, P.R 1500
WMNZ Montezuma, Ga. 1050
WMOA Marietta, Chio 1490
WMOC Chattanooga, Tenn. 1450
WMOG Brunswick, Ga. 1490
WMOH Hamilton, Ohio 1450
WMOK WMetropotis. IlI. 920
WMON Montgomery, W.Va. 1340
WMOO Mobile, Ala. 1550
WMOP Ocala, Fla 900
WMOR Morehead, Ky. 1330
WMOU Berlin, N.H. 1230
WMOV Ravenswood, W.Va. (360
WMOX Meridian, Miss. 1240
WMOZ Mobile, Ala. 960
WMPA Aberdeen. Miss. 1240
WMPC Lapeer, Mich. 1230
WMPL Hancock, Mich, 920
WMPM Smithfield, N.C. 1270
WMPO Mlddleuort Pomeroy,

Ohio 1390
WMPP Chicago Heights, 11l. 1470
WMPS Memphis, Tenn. 80
WMPT So. Williamsport, Pa. 1450
WMQM Memphis, Tenn. 1480
WMRB Greenville, S.C. 1490
WMRC Milford, Mass 1490
WMRE Monroe, Ga. 1490
WMRF Lewistown, Pa 1490
WMRI Marion, Ind. 860
WMRN Marion, Ohio 1490
WMRO Aurora, (Il 1280
WMRP Flint, Mich, 1570
WMRR Marshall, Mich, 1540
WMSA Massena, N.Y, 1340
WMSG Oakland, Md. 1050
WMSJ Syiva, N. 1480
WMSK Morganfieid, Ky. 1550
WMSL Decatur, Ala. 1400
WMSR Manchester, Tenn. 1320
WMST Mt. Sterling, Ky. 1150
WMT Cedar Rapids. lowa 600
WMTA Central City, Ky. 1380
WMTC Vancieve, Ky, 730
WMTD Hinton, W. Va. 1880
WMTE Manistes, Mich, 1840
WMTL Leitehfield, Ky. 1580
WMTM Moultrie, Ga. i 1300
WMTN Morristown, Tenn, 1800
WMTR Morristown, N.J. 1250
WMTS Murfreesboro, Tenn. 810
WMUS Muskegon, Mich, 1090
WMUU Greenvllle, S.C. 1260
WMVA Martinsville, Va. 1450
WMVB Millville, N.J. 1440
WMVG Milledgeville, Ga. 1450
WMVO Mt. Vernon, Ohio 1300
WMVR Sidney, Ohio 1080
WMWM Wilmington, O, 1090
WMYB Myrtle Beach, S.C. 1450
WMYN Mayodan, N.C, 1420
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Call Location

WMYR Ft, Myers, Fla,
WNAB Bridgeport, Conn,
WNAD Norman, Okla,

L3333
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AH Nashville, Tenn.
AK Nanticoke, Pa,
AL Nelsonville, 0.
AM Neenah, Wis.
AR Norristown, Pa.
T Natchez, Miss,

U New' Albany, Miss.
V Annapoiis, Md.
X Yankton, S.Dak.
C New York, N.Y.
F Binghamton, N.Y,

S Murray, Ky.

T Weilsboro, Pa.
Newberry, Mich,
Saranac Lake, N.Y,
Siler City, N.C.
Barnesboro, Pa,

N. Charleston, S.C.
Ashland, Ghio
Greenville, N.C,

Syracuse, N.Y,
South Bend, Ind,
Worcester, Mass,
Taceoa, Ga.
Caguas, P. R,
Live Oak, Fla.
Central City, Ky.
New York, N.Y.
Macon, Ga.
Green Bay, Wis,
Nashville, Ga.
Mayfleld, Ky.
New Haven, Conn,

Cheektowaga, N.Y,
Arecibo, P.R.
Niles, Mich.
Niles, Ohlo
Hammonton, N,J,
Newark, N.J.
Neon, Ky.

New London, Conn.
Norwalk, Conn,
Evanston, [Il.
Newton, N.C.
Newton, N.J.

New Orieans, La.
Warsaw, Va,

New Orleans, La.
Naples, Fla,
Cotumbia, S.C,
Chattanooga, Tenn.
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York. Pa.

OX Knoxville, Tenn,
PS New Orieans, La.
PT Tuscaloosa, Ala.
PV Lansdale, Pa,
RG Grundy, Va,

Rl Woonsocket, R.I.
) Gainsville, Ga.
Newark, Del.
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Laurel, Miss.
Tazewell, Tenn,

om-r <x

Chicago, Il.

Z Talladega, Ala.
Norton, Va,

L Nicholasville, Ky.
Y Pensacola, Fla.
Wi Valparaiso, Ind.
XT Portsmouth, Ohio
YC New York, N.Y.
YN- Canton, O.

YR Roehester, N.Y.
AH Miami, Fla.

Al San Antonio, Tex.
:P Owosso, Mich,
8
B

<<<cccHn® DD
>

Y Oak Hill, W.va,
S Jacksonville, Fla,
T Rhinelander, Wis.
0C Davenport, lowa
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WOCB w. Yarmouth, Mass.

WOCH North Vernon, Ind.
WOCN Miami, Fla.

WOCO Oconto, Wis.

wOD] Brookneal, Va.
WODY Bassett, Va.
WOGA Sylvester, Ga.
WgGO New Smyrna Beach,

WOHI E, Llverpool, Ohlo
WOHO Toledo. Chio

WOHP Bellefontalng. Ohio,

WOHS Shelby,

WOl Ames, lowa
WOIB Saline, Mich.
WOIC Columbia, S.C.
WO0I10 Canton, 0.

WO KA Douglas, G

a.
WOKB Winter Garden, Fla

JUNE-JULY, 1968

H New Bedford, Mass.
P Newburyport, Mass,

Daytona Beach, Fla.

White River Jet., Vt.

Narrows-Pearisbhurg,

12
Ft. Walton Beh., Fla. o
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Call Location

WOKC Okeechobée, Fla.
WOKE Charleston, S,C.

0| WOKJ Jackson, Miss,

WOKK Meridian, Miss.
WOKO Albany, N.Y.
WOKS Columbus, Ga.

0| WOKW Brockton, Mass.

WOKY Milwaukee, Wis.
WOKZ Alton, 1li.

WOL Washington, D.C.
WOLD Marion, Va,
WOLF Syracuse, N.Y,
WOLS Florence, S. C.

WOMP Bellaire, Ohlo
WOMT Manitowoe, Wis,
WONA Wwinona, Miss.
WOND Pleasantville, N.J.
WONE Dayton, Ohio
WONN Lakeland, Fla.
WONS Tallahassee, Fla.

WONW Defiance, Ohio ]
‘'WO0O0D Grand Ra}:\plids. Mich,

WOOF Dothan, Ala,
WOOK Washington, D.C.
WO000 Deland, Fla,
WOOW Greenville, N.C.
WOPA Oak Park, lil.
WOPI Bristol, Tenn,
WOR New York, N.Y.
WORA Mayaguez, P.R,
WORC Worcester, Mass,
WORD Spartanburg, S.C.
WORG Orangeburg, S.C.
WORK York, Pa.
WORM Savannah, Tenn.
WORX Madison, Ind.
WOSC Fulton, N,Y.
WOSH Oshkosh, Wis.
WOSU Columbus, Chie
WOTR Corry, Pa,
WOTT Watertown, N.Y.
WOTW Nashua, N.H,
WOUB Athens, Chio
WOVE Welch, W.Va.
WOW Omaha, Nebr.
WOWL Florence, Ala,
WOWGQ Ft. Wayne, Ind.
WOWW Naugatuck, Conn,
WOXF oOxford, N,C.
WOZK Ozark, Ala.
WPAB Ponte, P,R. -
WPAC Patchogue, N.Y,

0| WPAD Paducah, Ky,

WPAG Ann Arbor. Mich.

WPAQ Mount Airy, N.C.
WPAR Parkersburg, W.Va.
WPAT Paterson, N.J,
WPAW E. Syracuse, N.Y.
PAX Thomasville, Ga.
PAY Portsmouth, Ohio
AZ Pottstown, Pa,
PBC Richfield, Minn.
CC Clinton, S.C,

CF Panama City, Fla,
CO Mt. Vernon, Ind.
E Paris, Ky.

F Corydon, (nd.
Potsdam. N.Y,
Jacksonville, Fla.
Portage, 5.
Clarksburg, W.Va.
Louisville, Ga,
Montrose, Pa.
Philadelphia, Pa.
Peoria, I

P Taunton, Mass.
N.C.
B Middletown, Ohlo
P Park Falls, Wis.

A Perry
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F Burgaw, N. C.

M Danville, Pa.

W Portland, Ind,

B Philipsburg, Pa.
C waverly. Tenn,

M Port Huron, Mich.
N Liberty. Ky.
Sharon, Pa.
Piedmont, Ala,
Alexandria, Va,

St. Petersburg, Fla.
Colllerville, Tenn.
Pittsburgh, Pa.

E Pikeville, Kf.
0 Waverly, phio
Y Princeton.” Ky.

LA Plant City, Fla.
LB Greenville, Mich.
LK Rockmart, Ga.

LM Plymouth, Mass,
LO Atianta, Ga.

LY Plymouth, Wis,
MB Vandalia, I,
ME Punxsutawney, Pa,
MH Portsmouth, Va,
WPMP Pascagoula, Miss,

—_————— -
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0! WPNC Plymouth, N.C,

WPNF Brevard, N.C.
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, Ga.
C Bradbury Hghts., Md. 3
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Call Location kHz
WPNH Plymouth, N, H. 1300
WPNX Phoenix City, Ala, 1460
WPOK Pontiac, 11l, 1080
WPON Pontiae, Mieh, 1460
POP Hartford, Conn, 1410
POR Portland, Maine 1490
POW New York, N.Y, 1330
PPA Pottsville, Pa, 1360
PRA Mayaguez, P,R. 990
PRC Lincoln, 111, 1870
PRE Prairie Du Chien, Wis, 980
PRN Butler, Ala. 1240
PRO Providenes, R.I. 630
PRP Ponce, P.R. 90
PRS Paris, 1ll, 1440
PRT Prestonsburg, Ky. 960
PRV Wauchula, Fla, 1600
PRW Manassas, Va, 1460
PRY Perry, Fla. 1400
PSL Monroeville, Pa, 1510
PTF Raleigh, N.C. 80
PTL Canton, A 20
PTN Cookeville, Tenn. 1500
PTR Albany, N,Y. 1540
PTS Pittston, Pa. 1540
PTW Piqua, Ohio 1570
PTX Lexington Pk., Md. 920
PUT Brewster, N.Y, 1510
PUV Pulaski, Va. 1580
PVA Colonial Hghts,, Va. 1290
PVL Painesville, Ohio 1460
PXE Starke, Fla. 1490
PX1 Roanoke, Va. 910
PXY Greenville, N. C. 1550
PYB Benson, N.C. 1580
QAM Miami, Fla, 560
QBC Vicksburg, Miss, 1420
QDY Calais, Maine 1230
QIC Meridian, Miss, 1390
Ql K Jacksonvilte, Fla, 1090
QlZ St, George, S.C. 810
QMR Silver Spring, Md. 1050
Q0K Greenville, S.C. 1440
WAQSN Charleston, S.C. 1450
WAQTE Monroe, Mich. 560
WQTW Latrobe, Pa, 1570
WQUA Moline. 111, 1230
WQVA Quantico, Va, 1530
waxi Atlanta, Ga, 790
WQXL Columbia, S.C. 1320
WwWQaXQ Ormond Beh.,, Fla. 1380
WOXR New York, N.Y, 1560
WQXT Palm Beach, Fla, £340
WRAA Luray, Va, 1330
WRAB Arab, Ala. 1380
WRAC Racine, Wis, 1460
WRAD Radford, Va. 1460
WRAG Carroliton. Ala, 590
WRAI 8an Juan, P.R. 1520
WRAJ Anna, 1. 1440
WRAK Wwilliamsport, Pa, 1400
WRAM Monmouth, 111, 1330
WRAN Dover, N.J. 1510
WRAP Norfolk, Va. 850
WRAW Reading, Pa, 1340
WRAY Princeton, Ind. 1250
WRBC Jackson, Miss, . 1300
WRBD Pampano Beach, Fla. 1470
WRB) St. Johns, Mich. 1580
WRBL Columbus, Ga. 1420
WRBN Warner Robins, Ga. 1600
WRC Washington, D.C. 980
WRCD Dalton, Ga, 1430

CH New Britain, Conn, 810
CK Tuscumbia, Ala. 1410
CO Richland, Wis, 1450
CP Philadelphia, Pa, 1540
CS Ahoskie, N.C. 970
DB Reedsburg, Wis, 1400
DO Augusta, Maine 1400
DS S. Charleston, W.Va. 1410
DW Augusta. Ga. 1480
B Holyoke, Mass, 930
C Memphis, Tenm. 600
L Lexington, Va, 1450
N Topeka, Kans. 1250
0 Ashtabula, Ohlo 970
V Reidsville, N.C. 1220
X Grand Junction, Colo. 920
Y New Aibany, Ind. 1290
C Athens, Ga. 1960

D Worthington, Ohlo 880
S Alexander ‘City, Ala. (050
A Rome, Ga, 1470
M Riehmond, Va. 1540
S Rogersville, Tenn, 1870
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C Jacksonville, Fla. 1400
I Rock Hill, §.C, 1340
L Rochelle, 111, 1060
B Providence, R.I. 1220
C Richlands, Va. 540
E Erie, Pa. 1830
G Wausau, Wls, 1400
M Pahokee, Fla. 1250
N Rensselaer, Ind. 1560
RIP Rossville, Ga, 1190
RIS Roanoke, Va. 1410
RIT Milwaukee, Wls, 1340
RIV Riverhead. N.Y, 1390
RIZ Coral Gables, Fla. 1550
RIC Mauston, Wis. 1270
RIN Racine, Wis. 1400
RJS S8an German, P. R. 1060

\

|

Call Location

WRJIW Picayune, Miss,
RKB. Kannapoiis, N.,C.
D Roakiand, Maine
H Rockwood, Tenn,
L New City, N. Y.
M Carthage, Tenn,
N Brandon, Miss,

0 Boston, Mass,

T Cocoa Beach, Fla.
V Rockville, Conn,

D Lanett, Ala..
Point. Ga.

A Montgomery, Ala,
F Titusville, Fla.
Elgin, 110,
Beardstown, 111,
Rocky Mount, N.C.
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N. Atlanta, Ga,
Richmond, Va,
Rome, N.Y.
Gulfport, Miss.
West Point, Miss.
Rochester, N.Y.

OBPLromom

¥ Rockford, 1II.
L Fountain City, Tenn.
OM Rome, Ga.

ON Ronceverte, W.Va,
0S Scottsboro, Ala,
OV Roanokse, Va.

OW Aibany, N.Y.

0X Clarksdale, Miss.
QY Carmi, (I,

0Z Evansvilie, Ind.
PL Charlotte, N.C.

PM Poplarville, Miss.
R Dallas, Tex.

RC Spring Valley, N, Y.
RR Rockford, 111,
gz Ciinton, N.C,

State College, Pa.
Bayamon, P, R.
Stanford, Ky.
SW Warsaw, Ind.
TA Altoona, Pa.

TH Wood River, Il],
TL Rantoul, M.

F Gainesville, Fla.
M Rumford, Maine
N Utiea, N.Y,

S Russellville, Ky,
A Ri

K

D

H
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Cleveland, Ga,
X0 Roxboro, N.C.
YM New Britain. Conn,
RYT Boston, Mass,
SAC Fort Knox, Ky,
SAF Sarasota, Fla.

WSAJ Grove City, Pa,
WSAL Logansport, Ind.
WSAM 8aginaw, Mich.
WSAN Allentown, Pa,
WSAOQ Senatobia, Miss.
WSAR Fall River. Mass,
WSAT nr. Salishury, N.C.
WSAU Wausau, Wis, .
WSAV Savannah, Ga.
WSAY Rochester, N.Y.
WSAZ Huntington, W.Va,
WSB Atlanta, Ga.

WSBA Savannah, Ga.
w%‘IBB New Smyrna Beach,

a.
WSBC Chicago, Ik
WSBR Boca Raton, Fla.

EEEEEELEECEELEE

WSBS Gt. Barrington, Mass. 860

WSBT South Bend. ind.
ws(l:M Panama City Beach,
Fla,
WSBP Chattahoochee, Fla.
WSCR Scranton, Pa,
WSDR Sterling, III.
WSEB Sebring, Fla.
WSEL Pontotoc, Miss,
WSEM Donaldsonvitle, Ga,
WSEN Baldwinsville, N.Y.
WSER Elkton, Md.
WSET Glen Falls, N.Y,
WSEV Sevierville, Tenn.
WSEW Selingsgrove, Pa.
WSFB Quitman. Ga.
WSFC Somerset, Ky,
WSFT Thomaston, Ga,
WSGA Savannah, Ga.
WSGB Sutton, W.Va.
WSGC Elberton, Ga.
GN Birmingham, Ala,
0 Oswepo, N.Y.
W Saginaw, Mich,
B Raeford. N.C.
F Sheffield, Ala.
N Fremont, Mich,
0 New Orleans. La.
P Shinnenhurné Pa.
WSIB Beaufort, S.C.
WSIC Statesville, N,C.
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D Daytona Beach, Fla. 1340
1440

Saratoga Sprgs., N.Y, |
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Call Location

WSID Baltimore, Md.
WSIG Mount Jackson, Va.
WSIP Paintsville, Ky.
WSIR Winter Haven, Fla,
WSIV Pekin, Il

WSIX Nashville, Tenn,
WSJC Magee, Miss,

WSJM St. Joseph, Mich,
WSJR Modawaska, Me.
WSJS Winston-Salem, N,C.
WSIW Woodruff, 8.C.
WSKE Everett, Pa,

WSKI Montpelier-Barre, Vt,
WSKT 8. Knoxville, Tenn.
WSKY Asheville, N.C.

S N.Y.
WSLC Clermont, Fla,
WSLG Clermont, Fia.
WSLI Jackson, Miss,
WSMA Marine City, Mich.

WSLS Roanoke, Va.

WSLT Ocean City-Somers
Pt,, N.J.

WSLV Ardmore, Tenn,

Tenn,

WSMD La Plata, Md.

WSME Sanford, Malne

WSMG Greenvllle. Tenn.

WSMI Litchfield, 111,

ML Graham, N.C.
SMN Nashua, N.H,
SMT Sparta, Tenn,
WSMY Weldon, N. C.
WSNE Cumming, Ga.

SNJ nr Bridgeton, N.J.

WSNO Barre, Vi,

WSNT Sandersville, Ga,
Seneca, S. C.
s;ehonoetaﬁy N.Y.

Charlotte,

0K Savannah, Ga.
SOL Tampa, Fla,

WSOM Salem, Ohio

WSON Henderst Ky.

WSO00 Sit. Ste. Marle, Mieh.

WS0Q No, 8yracuse, N.Y.

WS0Y Decatur, ill.

WSPA Spartanburg, S.C,

WSPB Sarasota, Fla.

WSPD Tolede, Chio ,

WSPF Hickory, N.C.

WSPR Springfield, Mass.

WSPT Stevens Pt., Wis,

iiﬁ

WSRF Ft. Lauderdale, Fla,
WSRO Marlborough, Mass,
WSRW Hillsboro, Chio
WSSB Durham, N.C,
WSSC

wSSso Estarkville. Miss.
WSSV Petershurg, Va.
WSTC Stamford, Conn.
Taylorsville, N.C,
K Woodstock, Va.

Salisbury, N.C.
,:urms Mich,

rt, Fla,
Steubenville, Ohio
Groton, Conn.
Oxford, Miss,
lowa City, lowa
St. Petersburg, Fla.
X Seaford, Del.
WSUZ Palatka, Fla.
wSsva Harrisonburr
WSVL Shelbyville, Ind.
WSVN Valdese, N.C.
WSVM Valdese, N C.
WSVS Crewe
WSWN Belle Glade. Fla,
WSWYV Pennington Gap, Va.
WSWW Platteville, wis.

WSYD mt. Alry, N.C.
WSYL Sylvania, Ga.
WSYR Syracuse, N.Y.
WTAB Tabor City, N.C.
WTAC Flint, Mich,
WTAR Quiney, 1il.
WTAE Pittsburgh, Pa,
WTAG Woroester, Mass.

Va.

116

Call Location

WTAI Eau Gallie, Fla,
WTAK Garden City, Mich.
WTAL Tallahassee, Fla.
WTAN Clearwater, Fla.
WTAP Parkersburg, W.Va.
WTAQ LaGrange, Il
WTAR Norfolk, Va.

WTBC Tusealoosa, Ala,
WTBF Troy, Ala.

WTBO Cumberland. Md,
WTCA Plymouth, Ind,
WTCB Flomaton, Ala,
WTCH Shawano, Wis,
WTCJ Tell City, ind.
WTCM Traverse City., Mich.
WTCO Campbellsville, Ky.
WTCR Ashland, Ky.
WTCS Fairmont, W.Va,

0! WICW W hitesburg, Ky.

WTEL Philadelphia, Pa.
WTGA Thomaston, Ga.
WTGR Myrtle Beach, S. C.
WTHB Augusta, Ga,

0| WTHD Milford, Dei,

WTHE Mineola, N.Y.
WTHI Terre Haute, Ind.
WTHM Lapeer, Mich,
WTHN Thomaston, Ga.
WTHT Hazleton, Pa,
WTHU Thurmont, Md.
wT Hartford, Conn,
wT Nownort News, va.
Tifton, Ga.
Massillon, Ohio
Durham, N.C.
Mayaguez, P,R.
Taylorville, 11,
Charleston, W.Va,
Manistique, Mich.
Titusville, Pa

New Orleans, La.
East Point, Ga.
Jaekson. Tenn.

J
J
KM ord Wis.

KO It

KY

L

L

L

IC
1D
IF
1G
1K
IL
M
14
1Q
v
X
H
S

Y.
Y Tomnk\n:vllle. Ky.

Utica, N.Y
K Taylonvlllo, N.C.
N Apopka, Fla,
LO Somerset, Ky,
LS Tallasee, Ala,
charleston' 8.C.
Wis.
Fla.
Trenton, Tenn,
Milwaukee, Wis.
Tampa Fla,
Louisville, Ky,
Thomasville. N.C.
D Orangeburg, 8.C.
WTNS CoShocton, Ohlo
WTNT Tallahassee, Fla.

wT
wT
wT
wT
wT
wT
wT
wT
WTI
wT
wT
WTK
wT
wT
wT
wT
wT
wT
WTL
WTIMA
wT
WTMC
WTNE
WTMJ
WTIMP
WIMT
WTINC
wT

WTOB Wlinston-Salem, N.C. i3

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 Marlanna, Fla,
WTIWW Towson, Md,
WTPR Paris, Tenn,
WTPS Portage, Mlch,
WTOX Selma, Ala,
WTRA Latrobe, Pa.
TRB Rlnlcy. Tenn,
WTRC Elkhart, Ind,
RE Greensburg, ind.
| Brunswick, Md.
L Bradenton, Fla,
N Tyrone, Pa,
0 Dyersburg, Tenn,
P LaGrange, Ga.
R Sanford, Fla.
U Muskegon, MIich,
Two Rivers, Wls.
RX Flint, Mich,
WTRY Troy, N.Y.
WTSA Brattiebore, Vt.
WTSB Lumberton, N.C.
WTSL Hanover-Lebanon,
New Hampshire
WTSN Dover. N.H.
WTSV Claremont, N.H,
WTTB Vero Beach, Fla.
WTTC Towanda, Pa.
WTTF Tiffin, Ohlo
WTTI Dalton, Ga.
WTTL Madisonville, Ky. '

i
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3| WTTM Trenton, N.J.

WTTN Watertown, Wis.
WTTO Toledo, Ohio

WTTR Westminster, Md,
WTTS Bloomington, Ind.

Call Location

WTTT Amherst, Mass,
WTUF Mobile, Ala.
WTUG Tuscaloosa, Ala.
WTUP Tupelo, Miss,
WTUX Wilmington, Del,
WTVB Coldwater, Mich,
WTVL Waterville, Maine
WIVN Columbus, Chio
WTVR Richmond, Va.
WTWA Thomson, Ga.
WTWB Auburndale, Fla.
WTWN St. Johnsbury, Vt.
WTXL W. Spgfd., Mass,
WTYC Rock Hiil, S.C.
WTYM East Longmeadow,

Mass,
WTYN Tryon, N.C.
WTYS Marianna, Fla.
WTZE Tazewell, Va.

1490 | WUFD Amherst, N.Y.
20| WUFF Eastman, Ga.

860! WUFO Amherst, N. Y.

1590 f wu LA Eufaula, Ala,

1520 | WUMU Gainesville, Fla

1550 WUNA ‘Aquadilla, P. R.
930 WUND Uhrichsville, Ohlo

1520 WUNE Baton Rouge, La,
80 WUNI Mobile, Ala,

1530 | WUNN Mason, Mich.

1500 WUNO Rlo Piedras, P.R.

1300 ( WUNS Lewisburg, ' Pa,

1450 WUPR

1080 "wU

1270 wU

1840| wu

990 | wU

18310) WVYAB V

1300/ WVAK d.

1410 VAL Sauk Raplds, Minn,

1240 WVAM Altoona, Pa,

1490( WVAR Richwood, W. Va.

1230 VCB Shallotte, N. C.
8 VCF Windermere, Fla.

1260 VCG Coral Gables, Fla.

w
w
w
w
w
1390 WV H Chest:

c ester, Pa.
1540| WVEC Hampton. Va.
1470 | wVGT Mt. Dora, Fla.
1870| WVIC E, Lansing, Mich.
1310 | WVIM Vicksburg, Miss,
1570| wVIP Mt. Kisco, N.Y,
1520 WVJP Caguas, P.R.
1480 ( wVJS Owensboro, Ky.
1300| WVKO Columbus, Ohio
1250 | WVLD Valdosta, Ga.
1890 WV¥LK Lexington, Ky.
1290 | WVLN Olney, IlI,

1500 | WVLY Water Valley, Miss,
620 | WYMC Mt. Carmel, IlI.

1150/ WVMG Cochran, Ga.

620| wVMI Biloxi, Miss,

790 | WVMT Burlington, Vt.
920 | WYNA Tuscumbia, Ala.

15601 WVNJ Newark N J

1270l WVOB Bel A

1380 wvoC Battle creek ‘Mich.
90 | WVOE Chadb N, C.

1560 { WVOH Hazelhurst Ga.

1470| WVOK lrmlwham Ala,
4 WVOL Berry Hill, Tenn,

1240 | WVOM luka, Miss,

1500| WVON Cicero, 111

610 wvOP Vidalla, Ga,

980 | WVOS Liberty, N.Y,

1570 wVOT wilson, .

710 [ WVOW Logan, W.Va.

1560 | WVOX New Rochelle. N.Y.

1570 | WV02Z Carolina, P.R.

1480 ( WVPO Stroudsburg, Pa.

1570 | WVRC Spencer, W. Va,

1340 | WYSA Vernon, Ala,

1330/ wVSC Somerset. Pa.

1520 | wVSM Rainsville, Ala,

1490 | WVVW Grafton, W.Va.

1340 wwaAB .-akeland, Fla.

1330 | wwBC Cocoa,

620 | WWBD Bamberg- Denmark

1400 S.C.

1600| wwBR Windber, Pa.

15890 wWBZ Vineland, N.J.

1380| WWCA Gary, Ind.

880 | WWCC Bremen, Ga.

1450 WWCH Clarion, Pa,

1340 ( wwCM Brazil, Ind.

WWCO Waterbury. Conn.

1400} wWDC Washington, D.C,

1270 | WWDR Murfreesboro, N, C.

1230 | WWGM Nashville, Tenn.
1490| WWGO Erie, Pa.

:5053 WWGP Sanford, N.C.

WWGS Tifton, Ga.
WWHG Hornell, N.Y.
WWHY Huntington, W.Va.

WWIL Ft. Lauderdale, Fla.

WWIN Baltimore, Md.
WWIS Black Rlver Falls,

Wis.
WWIT Canton, N.C,

Call Location

WWJ Detroit. Mich,
WWJB Brooksville, Fla,
WWIC Superior, Wis:
WWHKE Ocala, Fla,

NY Watertown, N.Y,
D Lynchburg, Va.
Charlotte. N.C.
Buffalo, N.Y,
New Orleans, La,
Woonsocket, R.I.
Conneaut, Ohio

A Williamsport, Pa.
F Palatka, Fla.

Rl W. warwick. R.I.
WRL New York, N.Y.
WWSC Glens Falls, N.Y.

WWSD Monticello, Fla.

WWSF Loretto, Pa.

WWSR St. Albans, Vt.

WWST Wooster, Ohio

WWSW Pittsburgh, Pa.

WWTC aneanohs. Minn,

UN Jackson, Miss.

A Wheeling, W.Va,

B Jasper, Ala,
Fayette, Ala.

R Russellville, Ala,

L Manehester, Ky.
Erie, Pa.

0 Pineville, W.Va,

L Demopolis, Ala,

L Peoria, III,

CO Wausau, Wis.

Gl Richmond. Va,

KW Troy, N, Y.

LI Dublin, Ga.

XLL Blg Delta, Alaska

XLN Potomac-Cabin John,

I)&(id

LW Indianapolis, Ind.
XOK Baton Rouge. La.
X0X Bay City, Mich.
XPQ Eatonton, Ga.

T Merrill, Wis,

F Guayama, P.R.

N Lexington, Miss,
R Pawtucket, R.1.

R Media, Pa.

A Charles Town, W.Va,
W Jeffersonville, Ind.
X Hattieshurg, Miss.
C Ft. Myers, Fla.

Z Detroit, Mich,

L Scotland Neck, N.C.
M Bessemer, Ala,

G Massena, N. Y,

L York, S.C.

€ Birmingham, Ala,
E Rockford, I,

0 Corbln, Ky

E Bristol. Tenn.
New Orieans, La.
0 Jackson, Wis.

B Manning, S.C.

A Raleigh, N. C.,
D Sarasota, Fla,

NK Baton Rouge, La.
WYNN Florence, S.C.
WYNR Brunswick, Ga.
WYNS Leighton, Pa,
WYNX Smyrna, Ga.
WYNZ Ypsilanti, Mich.
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WYRN Loulsburu N.C.
YSE lnverness, Fla.
YSH Clinton, Tenn.
YSiI Ynsrlantn. Mich,
YSL Buffalo, N.Y,
YSR Franklin, Va.
YTH Madison, Ga.
YTI Rocky Mount, Va,
WYVE Wytheville, Va,
WY WY Barbourville, Ky.
WYX Athens, Tenn.
WYZE Atlanta, Ga,
WZAM Prichard, Ala.
WZBN Zion, IIl,

]
WZEP DeFuniak Sprgs., Fla,

W2ZIP Cincinnati, Ohio
WZKY Albemarie, N.C.
WZORB Ft. Payne. Ala.
WZOE Princeton, III.
WZOK Jacksonville, Fla.
WZRH Zephyr Hllls, Fla,
WZST Leesburg, Fla,
WZUM Carnegie, Pa.
WZYX Cowan, Tenn.
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Call Locatlon

KAAY-FM Little Roek, Ark.
KABC-FM Los Angeles, Calif.
KABL-FM San Francisco, Cal.,
KACA Prosser, Wash,
KACE-FM Riverside, Calif.
KACO St. Louis, Mo,

St. Louls, Mo.

-FM Santa Fe, N. M,
-FM Flagstaff, Ariz.

| Auburn, Calif.

M Saiina, Kans.

H-FM Crossett, Ark.
IM.FM Honolulu, Hawall
JS Newport Beach, Calif,
KAKC Tulsa, Okla.

KAKI San Antonio, Tex.
KALA Davenport, la.
KALB-.FM Alexandria, La.
KALH Denver, Colo.
KALL-FM Sait Lake City, Utah
KALW San Franeisco, Callf,
KALX Berkeley, Cal.

KAMB Merced, Cal.

KAMS Mammoth Spring, Ark.
KAMU Anchorage, Alaska
KANG Angwin, Cal.
KANS-FM Larned, Kan,
KANT-FM Lancaster, Callf.
KANU Lawrence, Kans,
KANW Albuguerque, N.Mex.
KAQL-FM Carroliton, Mo.
KARD Wichita, Kan,

KARK Littie Rock, Ark.
KARL-FM Carlsbad, Cal.
KARM-FM Fresno, Calif.
KASC Conway, Ark.

KASU Joneshoro, Ark.

KATT Woodland, Calif,
KATY-FM San Luis Obispo, Calif.
KAUS.FM Austin, Minn,
KAVI-FM Rocky Ford, Colo,
KAVR-FM Applevalley, Cal,
KAWL-FM York, Neb,
KAWY Casper, Wyo.

KAYD Beaumont, Tex.

KAZZ Austin, Tex.

KBAY San Jose, Cal.
KBBB-FM Borger, Tex.
KBBI Los Angeles, Callf,
KBBL Riverside, Cal.

KBBW SaniDiego, Cal,
KBBX Seattle, Wash,

KBCA Los Angeles, Callf,
KBCL-FM Shreveport, La,
EE-FM Modesto, Callf.
R-FM San Antonio, Tex.
W-FM Blue Earth, Minn,
Y Kansas City, Mo.

! Boise, ldaho

L Buffalo, Mo,

M Lubbock, Tex.
H-FM Memphis, Tex,
L Pocatello, 1da,

F Bozeman, Mont.
-FM Hot Springs, Ark.
-FM Columhbia, Mo.
-FM Los Angeles-Avalon,

-FM Roswell, N.lﬁex.
Edmonds, Wash,
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-FM Spearman, Tex.

Los Angeles, Calif,

-FM Breckenridge, Minn.
Albuguergue, N.M.
Houston, Tex. -
-FM Kennett, Mo,

West Covina, Cal.

Ogden, Utah

-F M Oskaloosa, lowa

-FM Boise, lda.
Portland, Ore.

-FM Dallas, Tex.

-FM Medford, Oreg.
Denver, Colo,
Beaumont, Tex.

San Francisco, Cal.
FM Brookings, S. D.
FM Bremerton, Wash.
FM Houston, Mo,
-FM Jonesboro, Ark.
FM Terrell Hills, Téx,
FM Burlington, la.
FM Ft. Worth, Tex.
FM Mesa, Ariz.
Corvallis, Ore.

-FM Provo, Utah

-FM Dardanetle, Ark,
L-FM Redlands, Callf.
KCBH Beverly Hills, Calif,
KCBL-FM Greeley, Colo,
KCBS.FM San Francisco, Calif.
KCCE Wweatherford, Okla,
KCDR-FM Cedar City, Utah
KCEE-FM Tucson, Ariz.
KCES Eufaula, Okla,
KCFA-FM Spokane, Wash.
KCFM St. Louis, Mo,
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U. S. FM Stations by Call Letters

Call Location

CHV-FM Conchella, Cal.
1B-FM Fresno, Calif.(s)

ansas cny,' Kan,
N-FM Kansas City, Kan,
C St. Charles, Mo.

KCMI Los Angeles, Calif,

KCMO-FM Kansas City, Mo.

KCMS-FM Manitou Springs, Cole.

KCNM Carisbad, N. M.

KCOM Omaha, Nebr.

KCOR-FM San Antonio, Tex.

KCPS Tacoma, Wash,

KCPX-FM Salt Lake City, Utah

KCRA-FM Sacramento, Calif,

KCRC-FM Enid, Okla.

KCRH Nampa, lda,

KCRW Santa Monica, Calif.

KCSB-FM Santa Barbara, Cal.

KCSC Edmand, Okla.

KCSM San Mateo, Callf.

KCSU-FM Ft. Collins, Colo.

KCTA-FM Sinton, Tex,

WCTS FM Minneapolis, Minn.

KCUE-FM Red Wing, Minn.

KCUI Pella, la.

KCUR-FM Kansas Clty, Mo.

KCVR-FM Lodi, Calif.

KCWS-FM Eliensburg, Wash,

KCYS Richland, Wash.

WDAF-FM Kansas, Mo,

B-FM Santa Barbara, Calif.

CR Sioux Center, la.

DD-FM Dumas, Tex,

FM Albuquerque, N.Mex.

FM Denver, Colo,

FM Palm Spgs., Calif,

8an Francisco, Callf.

FM Albuquerque, N. M.

M Walnut Creek, Cal.

R Tulare, Cal.

II-FM Twenty-Nine Palms,
-FM Faribault, Minn.

n Diego, Cal.

M Pittsburgh, Pa.

M De Ridder, La.

M Del Rio, Tex.

M Devils Lake, N.D.

orpss Christl, Tex,

es Moines, Jowa

M Spokane, Wash,

M Denton, Tex.

M Tyler, Tex.

M Mojave, Cal.

M Scottsdale, Ariz.

Des Molnes, lowa

SN.FM Denison, la.

SU Farge, N.D.

SX-FM Denison-Sherman,
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X,
UQ Riverside, Calif.
UX.FM Aberdeen, Wash,
R Sloux City, lowa
VS Davis, Calif.
AR San Francisco, Callf.
AX Natlonal City, Calif.
C Oklahuma City, Okla.
E-FM Jacksonville, Tex.
) Phoenix, Ariz.
R Sacramento, Calif.
-FM San Diego, Cal.
Ei Cajon, Calif.
-FM Northridge, Cal.
Las-Vegas, N. M.
-FM Nacogdoches, Tex.
San Antonio, Tex.
C Waco, Tex.(s)
W Honolulu, Hawall
IR Daflas, Tex.
-FM El Dorado, Ark.
Phoenix, Ariz,
-FM Sisux Falls, S. D.
Harlingen, Tex.
0 8t. Louis, Mo.
| Bellingham, Wash,
N-FM Bakersfield, Callf.
R Salinas, Cal,
S Sacramento, Cal.
D Brookings, S.D,
M-FM EI Dorado Springs,
TO-FM Seattle, Wash,
B Redding, Cal.
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B-FM 5
C-FM Los Angeles, Calif.
M-FM St. Cloud, Minn,
KFAV Faystteville. Ark.
KFBC-FM Choayenne. Wyo.
KFBD waynewiile, Mo,
KFBI.FM Omaha. Nebh.
KFBK-FM Sacramento, Calif.
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Call Location

KFCA Phoenix, Ariz.
KFGQ-FM Boone, lowa
KFH-FM Wichita, Kans,
KF)B-FM Marshalltown, fa.
KFJC Los Altos, Cal.

KFJZ Fort Worth, Tex.

FM Bellevue, Wash,
M Scott City, Kan.
M Corvallis, Ore.

M San Diego, Calif,
rovo, Utah

ubugque, la.

t. Collins, Colo.

es Moines, la.
ouston, Tex.(s)

M Denver, Colo.,
Tueson, Ariz.
Abilene, Tex.

FROMOODIPT
MzOMOINT

Fremont, Cal,
Minneapolis, Minn
W San Bernardino, Calff.
San Diego, Calif.
Y Eugene, Oreg.
B Oklahoma City, Okla,
E Bi#l Springs, Tex.
FM Fargo, N.D,
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nolulu, Hawail
n Francisco, Callf.
M Los Angeles, Cal.
M San Francisco, Callf.
M Fresno, Calif.
M Brownwood, Tex,
uiney, Cal,
M Ft. Morgan, Colo,
M Clayton, Mo,
M Ft. Worth, Tex,
ackson, Miss,
M Bismarck, N.D.
M_Gainesville, Tex.
San Diego, Calif.
M Galveston, Tex.
M Omaha, Neb.
M Caldwell, Idaho
M Los Angeles, Cal.
alm Springs, Cal,
-FM Bakersfield, Calif,
M Hoquiam, Wash,
0s Angeles, Callf,
ozeman, Mont.
M Honolulu, Hawaii
M Centralia, Wash,
Beitingham, Wash.
M Jacksonville, Ark.
M Amarillo, Tex,
M Dodge City, Kan,
8an Francisco, Calif,
ants Pass, Oreg.
M Las Cruces, N.M.
reeley, Colo.
M Henderson, Tex.
Santa Barbara, Callf,
Springs. Ark.
Idaho Falls, Ida,
M Belgrade, Mont,
M Cedar Rapids, lowa
M Anchorage, Alaska
lainview, Tex, '
M Hillshoro, Tex,
M Houston, Tex,
M Henryetta, Okla.
M Phoenix, Ariz,
M Austin, Tex.
Albuquerqus, N. Mex.
aecramento, Calif.
Los Angeles, Calif,
-FM Hobbs, N. M,
Los Angeles, Calif,
-FM Harrison, Ark.
Brownwood, Tex.
FM Spokane, Wash,
Arcata, Calif, )
, Cal.
-FM Honolulu, Hawaii
Bijou, Calif,
Fremont, Caiif,
FM Bishop, Cal,
FM Spencer, la.
-FM Hastings, Neb,
M Idaho Falls, Ida.
Eureka, Calif.
-FM lowa Falls, Ia,
Bakersfield, Cal.
Tulsa, Okla,
FM Houston, Tex.
M Lake Charies, La.
M Mt. Pleasant, Tex.
M Seattle, Wash.
Okiahoma, Okla.
Corpus Christi, Tex.
-FM Seattle, Wash,
SA Kansas City, Mo,
S$8 San Antonio, Tex.
SW Seattle, Wash,
TE-FM San Antonio, Tex.
KITH Phoenix, Ariz.
KITT San Diego, Calif.
KITY San Antonio, Tex,
KiXt-FM Seattle, Wash,
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Call » Locatlon
KIXL-FM Dallas, Tox.(s)

KJAZ Alameda, Calif,
KJCK-FM Junction City, Kan,
KJEF-FM Jennings, La.
KJEM-FM Dkla. City, Okla,
KJET-FM Beaumont, Tex.
KJLH Long Beach, Cal,
KJLM San Diego, Calif.
KJML Sacramento, Calif,
KKND Jamestown, N.D.
KJOY.FM Stockton, Cal.
KJPO Fresno, Calif.
KJRG-FM Newton, Kans.
KJSB Houston, Tex.
KISK-FM Columbus, Neb,
KKFM Colorado Springs, Colo.
KKHI.FM San Francisco, Cal,
KIT-FM Taos, N. M,

KOP Redondo Beach, Cal.
AK-FM Lakewood, Colo.
AW Lawton, Okla,
AY-FM Tacoma, Wash,
FM Lubbock, Tex.
FM Los Banos, Cal.
Eugene, Ore.

-FM Blytheville, Ark.
-FM Lovington, N. M.
-FM Golden Meadow, La.
F Houston, Tex.
EM-FM LeMars, la,
EN-FM Killeen, Tex.
FM Ames, la,

GS Los Gatos, Cal.

Hilis, Callf.
L Ukiah, Cal.

N-FM Lincoln, Neh,
R-FM Denver, Colo,
Z-FM Brainerd, Minn.
JT Lake Jackson, Tex.
MO.FM Longmont, Colo.
OA-FM Ridgecrest, Calif.
OM-FM Lompoc, Cal.

ON Long Beach, Callf.
R-FM Ponca City, Okla.
V-FM Loveland, Colo,
W-FM Union, Mo.

LRO San Diego, Calif.
LSN Seattle, Wash.

LSS Mason City, la.

LTB Bolivar, Mo,

UB-FM Salt Lake City, -Utah
-FM Longview, Tex.
Wichita Falls, Tex.
Pasadena, Tex.

-FM Lawrence, Kan,
FM Bakersfield, Callf.
Longview, Wash,

-FM Lynden, Wash.
Memphis, Tenn.

-FM Denver, Colo,

FM Ft. Smith, Ark,
FM Fresno, Callf,
Dallas, Tex,

-FM Maquoketa, fa.
Sierra Madre, Callf,
-FM Kansas City, Mo,
-FM Monterey, Cal.
Partland, Oreg.

-FM Phoenix, Arlz.
Fresno, Calif,

Los Angeles, Cal.
Austin, Tex. {
FM Mendocino, Cal.
FM Marshall, Mo.
San Antonio, Tex. (8)
Memphis, Tex.

-FM Marshall, Minn,
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M Monroe, La,
Little Rock, Ark.

FM Muskogee, Okla,
FM Mesa, Ariz.

FM Midland, Tex.
FM Morehead, Ky.
FM St. Louls, Ma,
San Francisco, Calif.
-FM Morgan City, La.
Clear Lake City, Tex.
Rofla, Mo.

Mankato, Minn.

FM Muleshoe, Tex.
Wichita, Kans.

FM Marysvilie, Callf,
FM Little Rock, Ark.
Denver. Colo.

2 Santa-Barbara, Calif.
BQ Bethany, Okla.
BR-FM San Franclsco, Calif.
BU Baldwin, Kan,
BY-FM Newport, Ark, °
KNDR Chickasha, Okta.
KNDX Yaklma, Wash,
KNEB-FM Scottsbluff, Nebr,
KNED-FM McAlester, Dkla,
KNER Dallas, Tex.
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WHITE'S
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Call Location D

V Reno, Nev,
W-FM Scottsbluff, Nebr.
B Nowata, Okla.

M Midland, Tex.
Torrance, Cal.

FM Anchorage, Alaska
FM New iberia, La.
FM Phoenix, Ariz.
Thousand Oaks, Calif.
Long Beach, Calif.
FM Natchitoches, La.
FM Monroe, La.

St. Paul, Minn, o
-EM Ft. Worth, Tex.
-FM Conrge, Tex.
Wichita Falls, Tex.
-FM New Ulm, Minn,
Dailas, Tex.
Fayetteville, Ark.
-FM waterloo, lowa

M Los Angeles, Callf.
Rochester, Minn,

M Denver, Colo.

-FM Portland, Ore.
-FM Albuquerque, N.M,
-FM Albuquergue, N.M,
-FM Hot Springs, S.D.
M Newport Beach, Cal.
KOCV Odessa, Tex.
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Omaha, Neb.
Portiand, Oreq.
klahoma City, Okla.
Seattle, Wash,
M Rochester, Minn,
M Visalia, Calif.
1-FM Sparish Fork, Utah
L-FM Phoenix, Ariz.
R-FM Great Falis, Mont.
KORA-FM Bryan, Tex,
K%RE-FM Springfield-Eugene,
T

0.
KORK Las Vegas, Nev.,
KORU Tulsa, Okla.
KOSE-FM Osteola, Ark.
KOS!-FM Denver, Colo.
KOSO Turlock, Cal.

KOST Los Angeles, Cal.
KOSU-FM stillwater, Okla.
KOSY.FM Texarkana, Tex.
KDTN-FM Pine Bluff, Ark.
KOTO Alamagordo, N. M.
KOVF-FM Kearney, Neb,
KOWH-.FM Omaha, Neb,
KOWN-FM Escondido, Cal.
KOYL-FM Odessa, Tex.
KOZE-FM Lewiston, Idaho
KPAC-FM Port_Arthur, Tex.
KPAK El Paso, Tex.
KPAN-FM Hereford, Tex.
KPAT-FM Berkeley, Calif.
KPCS Pasadena, Calif.
KPDQ-FM Portland, Ore.
KPEL-FM Lafayette, La.

KPER-FM Gilroy, Cal.
KPET-FM Lamesa. Tex.

FA Berkoley, Calif.

FB Berkeley, Calif,

FK Los Anpgeles, Calif.
1K-FM Colorado Springs, Colo.
LC-FM Lake Charles, La.
LT-FM Paris, Tex.

LU Tacoma. Wash, 3\
LX San Jose, Cal.

FM Portland, Oreg.
KPGM Los Altos, Calif.
KPLR-FM St. Louis, Mo.
KPMT Qxnard, Cal.
KPOI-FM Horolulu, Hawali
KPOJ-FM Portland, Oreg.

RRARXEXAR
TTTVDVITVTVTT

Call Locatlon

KPOL-FM Los Angeles, Calif.
KPPC-FM Pasadena, Calif,
KPP8-FM Parsons, Kans,
KPQ-FM Wenatchee, Wash.
KPRI 8an Diego, Calif.
KPRN Seattls, Wash,
KPRS-FM Kansas City, Mo.
KPSD Dallas, Tex.
KPUL-FM Pullman, Wash,
KPWD Plentywood, Mont.
KQFM Portland, Oreg.

KQIP Odessa, Tex.
KQRS-FM Golden Valley, Minn.
KQTY wichita, Kan,

KQUE Houston, Tex,
KQV-FM Pittsbargh, Pa.
B-FM Moorhead, Minn,
X McAllen, Tex,

AB Seattie, Wash,
AK-FM Stoekton, Callf.,
AM-FM Las Vagas, Nev.
V Tulsa, Okla.

E Houston, Tex.

C

B-FM Council Bluffs, la,

C Colorado Springs, Colo,
St. Louls, Mo.

San Bernardino, Cal.
Santa Barbara, Calif.
0-FM Colorado Springs, Colo.
B Monroe, La.

M-FM Spokane, Wash,

P Santa Clara, Cal.

S Moberly, Mo,

ﬁl'FM Grand Junction, Colo.
1]
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Phoenix, Ariz.

M _Los Angeles, Calif.

El Dorado, Ark.

larion, lowa

FM Los Angeles, Calif.

M Lubbock, Tex.

nver, Colo,

Dallas, Tex.

Shreveport, La.

Tuisa, Okla.

Carmel. Cal.

Osage Beach, Mo,

Mt. Vernon, a.

Des Moines, la.

oulder, Colo.

-FM Kearney-Holdrege,
a

urora, Neb.

M Robstown, Tex.

M Rochester, Minn,

M San Francisco, Cailf.
M Clinton, lowa

anta Barbara, Callf,

M Sacramento, Calif.

an Jose, Calif.

an Jose, Calif.

M Salinas, Cal.
inneapolis, Minn.

St. Louis Park, Minn.
M Russeil, Kan,

M Los Alamos, N, Mex.
-FM Salt Lake City, Utah
Albuguerque, N, M

Ruston, La.

ugene, Oreg.

-FM Lexington, Nebr.

G University Park, N. M.

L Carson City, Nev.

FM Lafayette, La.
Kirksville, Mo
F
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M Colorado Springs,
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M Huntsville, Tex.
-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, Calif.

KSEA San Diego, Calif.
KSEL-FM Lubbock, Tex.
KSEOQO-FM Durant, Okla.
KSFA-FM Nacogdoches, Tex.
KSFM Dallas, Tex. .
KSFR San Francisco, Calif. -~
KSFV San Fernando, Calif.
KSFX San Francisco, Calif.
KSGM-FM Ste. Genevieve, Mo.
KSHE Crestwood, Mo.

KSHN Sherman, Tex.

KSHS Colorado Springs, Colo,
KSIB-FM Creston, ia.

Call Location

KSIS-FM Sedalia, Mo.
KSIX-FM Corpus Christi, Tex.
KSJM Jamestown, N.D, .
KSJN.FM New Brighton, Minn.
KSJO-FM San Jose, Calif.
KSJR-FM Collegeville, Minn. .
KSJS San Jose, Calif,

KSJT San Angelo, Tex.
KSL-FM Salt Lake City, Utah
KSLA Seattle, Wash. (s)

KSLH 8t. Louis, Mo.
KSLO-FM Opelousas, La.
KSMA.FM Santa Marla, Calif,
KSMB Lafayette, La,

KSNM Santa Fe, N. M.
KS@M-FM Ontario, Cal.
KqulPY;FM Sait Lake City,

a
KS0Z Point Lookout, Mo,
KSPC Claremont, Calif.
KSPI-FM Stillwater, Okla.
KSPL-FM Diboll, Tex.
KSRF Santa Monica, Calif.
KSRN Reno, Nev,

KSRT Tracy, Cal.

KSTE Emporia, Kans,
KSTN-FM Stockton, Calif.
KSTP-FM St. Paul, Minn,

-FM Bisbee,Ariz.
-FM Artesia, N. M.

Mo.
FM Tacoma, Wash,
KTAL Texarkana, Tex.

. Worth, Tex.
KTEA-FM Midwest City, Okla.
KTEC Oretech, Oreg.

ans.
Tahlequah, Okla.
Santa Barbara, Cal.
FM Tucumcari, N.M.
KTNT-FM Tacoma, Wash.
KTOC-FM Joneshoro,

AAXKRRE
ArA e S

-FM Clovis, N. M.
FM Modesto, Calif.
-FM Houston, Tex.
-FM Beaumont, Tex.
-FM El Paso, Tex.
SR Kansas City, Mo,
TS-FM Springfield, Mo.
UX Hayward, Cal.
FM Seattle, Wash,
Spokane, Wash,
noka, Minn.
- Jasper, Tex.
Victoria, Tex.
coma, Wash,
Springfield. Mo.
Lubbock, Tex.
M Inglewood, Calif,
College, Alaska
-FM Agana, Guam
Riverside. Cal.
Lincoln, Neb,
Moscow, Ida. N
-Fm Qceanside, 'Calif.

ura-0xnard, Calif.
-FM Spokane, Wash,
Salt Lake City, Utah
Missoula, Mont.
-FM Eugene, Oreg.
F Houston, Tex. .
Ki-FM Ukiah, Cal.
KULP-FM El Campo, Tex.
KUMD-FM Duluth, Minn.
KUMN Albuguerque, N, M.
KUNF La Canada, Cal.
KUOA-FM Silnam Springs, Ark,
KUOH Honolulu, Hawai]
KUQP Stockton, Calif.
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Locotion

R-FM Redlands, Cal.
W Seattle, Wash.
FM Tempe, Ariz.
K-FM Garden City, Kan,
-FM Billings, Mont,
Los Angeles, Calif,
-FM Vermillion, S.
-FM St. Joseph, Mo.

KRR
ccc

Dak.

Glendate, Calif,

Laramie, Wyo.

-FM Newton, la.

M W. Monroe, La.

M Bakersfield, Cal.

rand Forks, N, D,

M Winnfield, La,

an Bernardino, Callf.

M Conway, Ark.

M Las Vepgas, Nev.

FM Ventura, Calif.

KVET-FM Austin, Tex.

KVEZ San Mateo, Oal.

M_San Fernando, Calif.

KVII-FM Amarillo, Tex.

KVIL-FM Highland Park-Dallas,
X,

ex,
KVLV.FM Fallon, Nev.
«FM Cochran, Ga.

Tutson, Arlz.
Emporia, Kan,

TONZLS
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M Plainview, Tex.

M Colorado Springs, Cole.

M Moorhead, Minn.

1-FM Ville Platte, La.

VRF Vermillion, S.D.

VRO Stillwater, Okla.

v St. Cloud, Minn,

VTT Dallas, Tex.

M Show Low, Arlz,
Waverly, lowa
Eugene, Oreg.

-FM Beatrice, Neb,
Waco, Tex.

FM Ogden, Utah
Des Moines, la. (s)

-FM Rochester, Minn.

Camden, Ark.
Minneapolis, Minn,

FM San Angelo, Tex.

M Stockton, Calif.

FM Abernathy, Tex.

M Abernathy, Tex.

ulsa, Okla.

incoin, Neb.

M Brenham, Tex.

M Salt Lake City, Utah

dmond, Okla.

Moses Lake, Wash,

. Louis, Mo. °

Santa Ana, Calif.
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Shreveport, La,
ansas City, Mo,

M Willmar, Minn.
an Angelo, Tex,

M Walnut Creek, Cal,
M Ft. Dodge, la.
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Davenport, la.
Worthington, Minn.
Poplar Bluff, Mo.
Muscatine, lowa
West Plains, Mo.
Springfield, Mo.
Columbia, Mo.
Mexico, Mo.
Waterloo,
anpta Marja, Cal.

M 'towa City, la,

M Dalhart, Tex.

FM Forrest City, Ark.
San Francisco, Calif.
KXL-FM Portland, Ore.
KXLU Los Angeles, Calif.
KXLY-FM Spokane, Wash,
KXO0A Sacramento, Calif.
KXOL-FM Ft. Worth, Tex.
KXQR Fresno, Calif.(s)
KXRA-FM Alexandria, Minn.
KXRQ Sacramento, Calif.
KXTR Kansas City, Mo.
KXXI Alamogorde. N. M.
KXYZ-FM Houston, Tex.
KYA-FM San Franciseo, Callf,
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Are your home-town FM stations listed correctly in White’s Radio Log? If you believe there is a correction
called for in White's listings, please check first with your local station. For each callsign obtain the correct city
location and frequency. (Remember, even though your local paper may list a station as a “home-town”" ‘station,
it may be officially licensed by the FCC for operation
(be very brief), include your name and address, and
505 Park Ave., New York, N. Y. 10022. Your help in
Radio Log will be sincerely appreciated. See page 124.
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in the next city). Get all the facts on a piece of paper
mail to White’s Radio Log, Rapio-TV EXPERIMENTER,
contributing to the accuracy and completeness of White’s

—Editor

RAD10-TV EXPERIMENTER



Call Location

KYEW Phoenix, Ariz.
KYFM Okliahoma City, Okia.
KYLES-FM Temple, Tex,

KZAK-FM Tyler, Tex.

KZAM Seattle, Wash,

KZAP Houston, Tex.

KZEL-FM Eugene, Ore,

KZFM Corpus Christi, Tex,
KZOM Oklahoma City, Okla,
KZSU Stanford, Cal.
KZUN-FM Opportunity, Wash.
KZYM-FM Cape Girardeau, Mo.

'"AAAA-FM Winston-Salem, N.C.

WAAB-FM Worcester, Mass,
WAAM-FM Parkersburg, W.Va,

WABE Atlanta, Ga,
WABF.FM Fairhope, Ala,
WABI-FM Bangor, Maine
WABX-FM Detroit, Mich,
WABZ-FM Albemarle, N.C.
WACO Waco, Tex,
WACT-FM Tuscaloosa, Ala.
WACY-FM Moss Point, Miss.
WADM-FM Decatur, Ind.
WAEB-FM Cincinnati, Ohio
WAEF Cincinnati, 0.

WAEZ Miami Beach, Fla.

-FM Baton Rouge, La.

-FM Lumberton, N.C.

-FM Forest Gity, N. C.
Huntsville, Ala.

C Springfield, Mass,

V Indianapolis, ind.

C !ndianapolis, Ind.

M Mantgomery, Ala.

P Joliet, i),

R-F M -Morgantown, W.Va,

E-FM Valparaiso, Ind.

M Aiken, S.C.
Lawrenceville, $1l,
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M Marshall, Mich.
Ibany, N.Y.

mherst, Mass,

M Pittsburgh, Pa.

M Washington, D.C.
fdwater, Mich,
Anderson, S, C.
Albany, Ky.
Vineennes, Ind.
Riverhead, N. Y.
Birmingham, Ala,
Appleton, Wis.

ron, Ohio

M Atlantic Beach, Fla,
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K Little Rock, Ark,
FM Fort Pierce, Fla,
Peru, ind

£
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Waterbury, Conn,

Alpena, Mich,

M Augusta, Ga. -

FM Waukesha, Wis,
Akron, Ohio

-FM Arlington, Va.

FM Decatur, Ga.

-FM Portsmouth, Va,

-FM Milwaukee, Wis.
-FM Kendallville, Ind,

-FM Bowling Green, 0.
Murray, Ky.

-FM Zarephath, N.1.
Kenosha. Wis,
Minneapolis.St. Paul,

. \
M Wayneshoro, Pa,

M Hazelton, Pa.

M Lafayette, Ind.

M W. Lafayette, Ind.
M Babylon, N.Y.

New York, N.Y.

FM Baltimore, Md.

FM Ft. Worth, Tex.
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B-FM Burlington, N. C.
wWBBC Jackson. Mich.

WBBO-FM Forest City, N.C.
wBBQ-FM Augusta, Ga.
WBBR-FM E. St. Louis, I,

JuNE-JULY, 1968

Grace, Md.

Locatlon

Youngstown, Ohlo
evittown-Fairless

W-FM
ills, Pa,
|

Hastings, Mich.
FM Wiilllamsbhurg, va,
FM_ South Beloit, i,
-FM Bay City, Mich.
oston, Mass,

M Bucyrus, 0.
FM Beloit, Wis,
Indianapolis, (nd.
Elyr'g. 0,
-FM Buffalo, N.Y,
-FM Brockton, Mass,
-FM Beaufort, S. C.
-FM Chillicothe, Ohio
Chieago, LI,

Detroit, Mich,
Semeca, S. C.

Buffalo, N.Y.

-FM Tallahassee, Fla.
Newark, N.J.

Bowling Green, Ohio
Warwick, R.1.
-FM Brownsville, Tenn,
M Marietta, Ga.
noxville, Tenn.
Wetkersfield, N.Y,
Baltimore, Md.
Trenton, N. J.
-FM West Bend, Wis,
Beekley, W.Va,
Lexington, Ky,
-FM Buffalo, N.Y.
-FM Batesburg, S.C,
-FM Springfield, Ohio
Meridan, Conn.
-FM Oneida, Tenn.
fwood. Ind
elford, Pa,
M Conway, N. H.
itchburg, Mass,
M Boonville, Ind.
M Bryan, Ohio
foomington, iIL,
Columbus, Ohio
M Buffalo, N.Y.
M Salisbury, Md.
tevaland, Ohio
ilwaukee, Wis.
runswick, Maine
M Brookline, Mass,
M Terre Haute, Ind.
M Lock Haven, Pa,
M Mt. Clemens, Mich.
irmingham, Ala,

M Bradenton, Fla.
M Wilkes-Barre, Pa,
M Pittsfield, Mass,
M Big Rapids, Mich,
Waltham, Mass.
U Providence, R.I.
WBSM-FM New Bedford, Mass,
WBST Mundie, Ind.
WBT-FM Charlotte, N, C,
WBTC-FM Houston, Mo.
WBUF Buffalo, N.Y.
WBUR Boston, Mass,
WBUT-FM Butler, Pa,
WBUY.FM iLexington, N,C.
WBVA Woodbridge, Va.
WBVB Union City, Pa.
WBVP-FM Beaver Falls, Pa,
WBWC Berea, Ohio
WBYM Bayamon, P.R.
WBYO Boyertown, Pa.
WBZ-FM Boston, Mass,
WRBZI Xenia, 0.

WCAC Anderson, S.C.
WCAL-FM Northfield. Minn,
WCAQ-FM Ealtimore, Md.
WCAR-FM Detroit, Mich,
WCAS Knoxville, Tenn,
WCAU-FM Philadelphia, Pa.
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WCBM-FM Baltimore, Md.
WCBS-FM New York. N.Y.
WCBW Columbia, 118,
WCBY-FM Cheboygan, Mich.
WCCA McComb, Miss,
WCCC-FM Hartford, Conn.
WCCM-FM Lawrence, Mass.
WCCN-FM Naillsville, Wis,

WCCV-FM Charlottesville, Va.
WCCW-FM Traverse City, Mich.
WCDR-FM Cedarville, O.
WCED-FM Dubois, Pa,
WCEF.FM Parkershurg, W. Va.
WCEM-FM Cambridge, Md.
WCEN.FM M, Pleasant, Mich.
WCER-FM Charlotte. Mich,
WCFM Williamstown, Mass,
WCHA.FM Chambersburg, Pa.
WCHD Detroit, Mich.
WCHK-FM Canton, Ga. .
WCHN-FM Nurwich, N Y.
WCHS.FM Charlestown, W.Va.
WCHO-FM Washington Court
House, 0,
WCHQ Camuy. P.R.

Call Locatlon

WCIM W, Polnt, Ga,

WCKS Cocoa Beach, Fla.
WCKW La Place, La.
WCLE-FM Cleveland, Tenn,
WCLI-FM Corning, N.Y.
WCLM Chicago, ().
WCLO-FM lanesville, Wis,
WCLT-FM Newark, Ohio
WCLV Cleveland, O,
WCLW-FM Mansfield, Ohlo
WCMC-FM Wildwood, N.J.
WCMB-FM Harrisburg, Pa,
WCME-FM Brunswick, Maine
WCMF-FM Rochester. N. Y.
WCMI-FM Ashland, Ky.
WCMN-FM Arecibo, P.R.
WCMO Marietta, Ohio
WCMS-FM Norfolk, Va.
WCMT-FM Martin, Tenn,
WCMU-FM Mt. Pleasant, Mich,

WCNA-FM Scottsbord. Ala.
WCNB-FM Connersville, ind.
WCNH-FM Quincy, Fla,
WCNT-FM Centralia, 11l
WCNW-FM Fairfield, O
WCOA-FM Pensacola, Fla.
WCOD-DM Hyannis, Mass,
WCOF-FM Immokalee. Fla,
WCOH-FM Newnan, Ga,
WCOL-FM Columbus, Ohio
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.
WCPA-FM Clearfield, Pa.
WCPG-FM Houston, Miss.
WCPO-FM Cincinnati, Ohlo
WCPS-FM Tarbor, N.C.

WCRA-FM Effingham, (I,
WCRB-FM Waltham, Mass.
WCRD Bluffton, tnd.

WCRF Cleveiand, 0.
WCRM-FM Clare, Mich,
WCRQ Providence, R. I.
WCRS-FM Greenwood, S. C.
WCRT-FM Birmingham, Ala,
WCRX Springfield, Mass.
WCSC-FM Charleston, S.C,
WCSI-FM Columbus, ind.
WCSM-FM Celina, O.
WCSQ Central Square, N.Y.
W(‘;VST-FM Berkeley Springs,

. Va.
WCSU-FM Wilberforce, O.
WCTGC-FM New Brunswick, N.J,
WCTM Eaton, Ohio
WCTS-FM Minneapolis, Minn,
WCTT-FM Corbin, Ky.
WCTW.FM New Castle, Ind.
WCUE-FM Akron, O.
WCUF Akron, Ohio
WCUM-FM Cumberiand, Md,
WCUY-FM Cleveland Hts., Ohio
WCWA-.FM Toledo, O.
WCWC-FM Ripon, Wis.

Lancaster, Pa.

-FM Kansas Clty. Mo.

N-FM Danville, 1Il.

0 Dayton, Ohio

R-FM Darlington. S.C,

FM Philadelphia, Pa,

FM Fargo. N. D.

FM Roanoke, Va.

FM Springfield, Tenn,

M Medina, O.

0-FM Orlando. Fla.

Q-FM Dubugue, lowa
Buffalo, N, Y,
Hamden, Conn,

-FM Syracuse, N.Y.
EA- Ellsworth, Me.
EB-FM lamestown, Tenn,
EC-FM Amerlcus, Ga.
Hamden, Conn,

FM Chattancoga. Tenn.

FM Sweetwater, Tenn.
FM Wilmington, Del.
FM Macon, Ga.

FM DeGraff, 0.

FM Detroit, Mich,

M State College, Pa,
A-FM Dover, N.J
F C

a
M
FM
M
M

hieago, (11,

M Memphis, Tenn.

M Oranaeburg, S. C.

lanta, Ga.

il City. Ps,

M Kingstree, S.C.
M Dickson, Tenn,

M Marshfield, Wis,

M Panama City. Fla,

B-FM Statesville, N.C,

FM Marguette, Mich,

FM Lynchburg, Va,
Menomonie, Wis.

-FM Durham, N.C.

-FM Prestonshurg, Ky.
-FM Chattanooga, Tenn.
Cleveland, 0.

""'1-'r|-'r|9§"""

.

Location

DOL-FM Athens, Ga.

DOM Providence, R.1.
DOR-FM Sturgeon Bay, Wis,
V-FM Dover, Del.

g C-FM Hartford, Conn,

D

EXEEEEL

Granville, Ohio

M Gainesville, Ga.

ittsburgh, Pa.

M Waupaca, Wis.

M Green Bay, Wis,

hiladelphia, Pa.

M Champaign. (i1,
Lawrenceburg, Tenn,
Lexington, Tenn.
Philadelphia, Pa,
Savannah, Ga.

Eau Claire, Wis,
Plattsburgh, N.Y,
Evanston, 1L,

cago, M. *
Cincinnati, 0.
Harrisburg, til.
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Grove City, Pa,
Miami, Fla.
pringfield, Ohio
Rocky Mount, N.C.
Highland Park, i,
Boston, Mass.
Pittsburgh, Pa.
M Warrenton, Va,
M Easton, Pa,
aukegan, (i,
inchester, va.
hicago, 1),
M Concord, N.C.
Elmira, N. Y,
Charleston, 111,
aca, N.Y.
M Richmond, Ky.
M Monroe, Wis.
M Tupelo, Miss,
len Ellyn, (il.
Igin, ill,
Freeport, 11,
Easley, S. C.
rrisonburg, Va,
Milwaukee, Wis,
silanti, Mich.
Ebensburg, Pa.
Elmira, N. Y.
Poughkeapsie, N.Y.
Elyria, Ohio
Martinsburg, W.Va,
in, 111,
dshoro, N.C.
Cleveiand, Ohlo
Hamilton, Ala,
Westerly, R.1,
apakoneta, Ohio
ston, Mass.
Van Wert, Ohio
Charleroi, Pa.
Greenville. S.C.
Easton, Pa.
M Washington, D.C.
outh Bend, Ind.
Wheaton, I,
Evansville. Ind
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Knoxville,
FM Cocoa, Fla.

M Dallas, Tex,

M Alliance, Ohlo
ashington, D.C.

White Plains, N.Y,
Augusta, Maine

rt Atkinson, Wis.
Greenville, 8.C.

int, Mich.

Altoona, Pa,
Indianapelis, Ind,
Winston-Salem, N.C.
ranklin, §nd.

tamisburg, Ohio

mherst, Mass,

M Manchester. Ga.

M Baltimore, Md.
Columbia City. Ind.
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Muskegon, Mich,
-FM Red Bank, N.J.
-FM Henderson, Tenn,
Rio Piedras, P
Sumter, S.C.

FM Philadelphla, Pa,
FM Findlay, Ohio

U Bloomington, !nd.
iW.FM Fairfield, §1i.
WFIZ Conneaul, 0.

WFKO Kokomo. Ind.
WFLA.FM Tampa, Fla,
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ELEEEELEELEE

F
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F
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F

WFLM Ft. Lauderdale, Fla,
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LG

Call Location

LN-FM Phlladelphia, Pa.
LO Farmville, Va.
LT-FM Franklin, Tenn,
LW-FM Monticello, Ky.
Troy, N.Y,

Rocky Mount, N.C.
Springfield, 111,

-FM Frederick, Md.
Newark, N.J.
Chicago, III.

-FM Cullman, Ala,
Montgomery, Ala,

Mt. Horeb, Wis, 0
Washington, Ind.

-FM Baltimore, Md.
Newburgh, N. Y.
Lebanon, Tenn,
Indianapolis, Ind.
Chicago, 1II.

East Orange, N.J. -
-FM Madisonville, Ky.
Statesville, N.C,
Racine, Wis.
Allentown, Pa,

-FM Faystteville, N.C,

-FM Burlington, N.C.
Racine, Wis.

-FM Fostoria, Ohlo
Hamilton, Ohlo(s)
Fond du Lac, Wis,

-FM Hattiesburg, Miss,
Chesapeake, Va.

-FM St. Augustine, Fla.
Atlantic City, N.J.
Louisvllle, Ky.
Louisvllie, Ky,

San Juan, P.R.

M Frostburg, Md.

M Fresno, Cal.

uburn, Ga.

M Freeport, III.

M Fremont, Ohio

M Franklin, N. C.

M Caribou, Maine

Tallahassee, Fla,

Kinston, N. C.
Ft. Lauderdale, Fla,
Maysville, Ky.
Ft. Walton Beach,

Fulton, Ky.

Grand Rapids, Mlch.
York, N.Y,
Fredericksburg, Va,
Alma, Mich.

Key West, Fla,
Lancaster, Pa,
Portland, Me.
Cleveland, Dhio
Athens, Ga,
ashington, D.C.
Columbus, Ga.
Columbus, Ga,
Cambridge, Mass,
Scranton, Pa,
irogua, W1s.

M Miaml, Fia,
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-FM Gsttysburg, Pa.
Beaver Falls, Pa,
Schenectady, N. Y,
Glasgow, Ky,

Taylorvilie, NI.

o Newport News, Va.

F Brookfield, Conn,

Q-FM Kingston, N.Y,
G-FM Brunswick, Ga,

L-FM Galesburg, IIL.
R-FM Manchester, N. H.
KA.FM Atlanta, Ga.

LB-FM Port Washington, Wis.
LC-FM Mendota, III,

LM Richmond, Ind.

LS-FM Glassboro, N. 1.

LT Normal, 1L,
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FM Madison, 111,
FM Grayson, Ky,
S-FM Miaml, Fla,

WGOV-FM Valdosta, Ga,
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WGPA-FM Bethlehem, Pa.
(from Ga,)
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Call Locatlon

WGPC-FM Albany, Ga.
WGPL Winston-Salem, N.C,
WGPM Detroit, Mich.

PR Detroit. Mich, (s)

PS Greensboro, N.C.
-FM Buffalo, N.Y,
Greencastle, Ind,
Greenville, Iil.

-FM Greenville, Pa,
Smithtown, N.Y.
Genesco, N.Y.

FM Washington, 0.C.
FM Takoma Park, Md.
Clincinnatl, Ohlo

-FM Augusta, Ga.
Gary, ind.

-FM Asheboro, N.C,
nterlochen, Mich,
Madison, Wls.
elafield, Wis.,

FM Halfway, Md.
FM Greenfleld, Mass,
FM Louisville, Ky.
FM Philadelphia, Pa.
FM Haverhill, Mass,
FM Selma, Ala,

FM Canton, Dhio

FM Rock Island, [11,
Newark, N.J.

-FM Xenia

M Clinton, N.Y,
Hartford, Conn,
I-’:_M Ithaca, N.Y,
F
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M Boston, Mass,
M Allegheny, N.Y.
Syracuse, N.Y.
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Tossmoor, 11,
Birmingham, Mich,

Rochester, N.Y,
Bethesda, Md.
Bellwood, Pa.
Highland, Wis,
Havertown, Pa,

FM Montgomery, Ala.
Medford, Mass.
Providence, R.1.

on, Ohio

Mt. Dora, Fla.
Zanesville, Ohlo
Cleveland, Chio

Hendersonville, N.C.
ilton, WIs,

Hickory, N. C.
men, Wis,

Niagara Falls, N. Y.
South Boston, Va.
Hempstead, N.Y.)

Bloomsburg, Pa,
Port Huron, Mich.
Huntington, Ind.
M Anniston, Ala,
Marinette, Wis,
South Bend, Ind.
-FM Northampton, Mass.
Hialeah, Fla.

-FM Henderson, N.C.
McMinnville, Tenn.
M Des Moines, lowa
M Jackson, Ala.
Hamilton, Dhio

FM Lancaster, Qhlo
FM New York, N.Y.
FM Orlando, Fla.
FM Hopkinsville, Ky.
Hampton, Va.

M Harrisburg, Pa,
FM High Point, N.C,
:_!anuver. N.J.
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M Chicago, III.
H'iﬂhland Park, Mich,
FM Cambridge, Mass,
-FM Riverhead, N.Y.
Albany, N.Y,
Marshfield, Wis,
Binghamton, N.Y.
ighland Twp., Wis,
Ipena, Mich.

-FM Wilmington, N.C.
Winchester, Mass,
Hattiesburg, Miss.
Holland, Mich,
Eatontown, N.J,
Cookeville, Tenn.
Hudson, N.Y,

M Huntingdon, Pa.
torrs, Conn,

olfax, Wis,

-FM Carlisle, Pa.
N-FM Springfield, Mass,
Interlochen, Mich,
AC-FM San Juan, P, R.
AL Eau Clalre, Wis,

-FM_ williamston., N.C.
’I._“iiananulls. Ind.
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Q-FM Utica, N, Y.
W-FM Topeka, Kan,

F .
I-’:_M Benton Harbor, Mich.

Call Location

WICB lthaca, N.Y,
WICH-FM Norwich, Conn,
CR Indianapolis,Ind.
F Auburn, Ind.

1 Philadeiphia, Pa.
N Franklin, Ind,
S-FM Gouverneur, N.Y,
S Middletown, Corn.
YF-FM Evansville, ind.
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F
F
F
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K
L-FM sSt. Louis, Mo,

M Cambridge, 0,

M Urbana, I1l,

M Frankfort, Ind.

M Lansing, Mich,

M Lima, Ohio
Charlottesville, Va.
Kenmore, N.Y.

Ft. Myers, Fla.
Miami, Fla,

San luan, P.R,
Ft, Pierce, Fla.

Enterprise, Ala.

Humboldt, Tenn.
Isabela, P.R.

chester, N.Y,
Indianapolis, Ind.
Madison, Wis.
Milwaukee, Wis.

¢ Haute, Ind.

Glen Burnie, Md.
San Juan, P.R.
Baltimore, Md.
Lansing, Mich.
Washington, N, C.
lasper, Ind.

tnchester, Ind.

hristiansted, V.1,

eoria, 111,

M Ashland, Va,

M Cristiansted,

X, V.1,
M Knoxville, Tenn.
Jacksonville, Fla.
New Richmond, Wis,
Newton, N. J.
Dixon, 111,
Johnsfown, N.Y.
Streator, 111,
Johnstown, Pa.
Pittsburgh, Pa,
Swainshoro, Ga.
Jacksonville, Fla.
anﬁ. Ga, .
etroit, Mich.
Holland, Mich,
Jerseyville, NI,
Baton Rouge, La.
mington, Del.
Seymour, Ind.
ohnson City, Tenn,
Jackson, Miss.
allipoiis, Ohio
agerstown, Md.
and Rapids, Mich.
M Jackson, Ga.
oughton, Mich,
FM Johnson City, Tenn,
ambridge, Mass.
- Tullahoma, Tenn.
Lansing, Mich,
rry Valiey, N.Y,
Ibany, Ga.
FM Chlcago, I,
FM Asbury Park, N.J.
Birmingham, Ala,
FM Rice Lake, Wis.
Bethesda, Md,
Jackson, Miss.
Plainfield, Ind.
Petoskey, Mich.
-FM Florente, S.C.
C-FM Jacksonville, N. C.
S-FM Yazoo City, Miss,
F Athens, Ala,
1-F:M Florence, Ala.
-FM Joliet, 11I.
-FM Burlington, Vt,
-FM Washington, Pa,
FM Detroit, Mich.
Easton, Pa.
-FM Jamestown, Ky.
-FM Martinsburg, Pa,
-FM Jamestown, N.Y.
-FM South Bend, Ind.
Sterling, 11,
FM Cleveland, Ohio
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Kankakee, 111,
-EM San Juan, P.R.
-FM E. Lansing, Mich,
iami, Fla,
Glasgow, Ky,
Charieston, W.Va,
N. Wilkesboro, N.C.
Ridgeway, Pa.
enn.
Covington, Tenn,
Youngstown, Ohio,
Manchester, N.H,
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Richmond, Ind.

Call Locatlon

KCQ Berlin, N.H.

CR-FM New York, N.Y.
S Knoxville, Tenn.

-FM Corinth, Miss,
-FM Nashville, Tenn.,
-FM Camden, N.I,
-FM Huntington, W.Ve.
FM Kewanee, III..

FM Keﬁerin&. Ohlo

F a.
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Griffin,
M Covington, Va.

mmmmm
<

Chlecago, 11,
-FM Battle Creek, Mich,
M _Jackson, Mich,
M Hazard, Ky,
M Poughkeepsie, N.Y,
M Orlando, Fla,
Imington, O.
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M Aurora, 111,
M Erlanger, Ky,
M St. Albans, W.Ya, f
M Clanton, Ala, J
ullman, Ala,
Marietta, Ga.
-EM Dearborn, Mich,
okomoe, tnd.
harleston, W. Va,
M Raieigh, N.C,
M Keene. N.H,
M Kent, O,
ankakee, NI,
opkinsville, Ky.
Sunbury, Pa.
M Binghamton, N.Y,
M Framingham, Mass,
M Kosciusko, Miss.
M Kingsport, Tenn,
M Cincinnati, Ohio
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X Louisville, Ky.

L Greencastle, Pa.
SN-FM James‘ovm, N. Y.
SU-FM Kent, Ohio

TA McKenzie, Tenn.

TL Struthers, 0.

;M N. Charleston, S.C,
T

B2

M.FM Mayfi

T2-FM Jacksonviile, Fla.
UB Manitowoe, Wis,
UZ Wabash, tnd.
K-FM Wheeling, W.Va.
Smyrna, Ga.
-FM Cleveland 0.

FM Greenville, Ky.
Frankfort, Ky,
- Paducah, Ky.
ashville, Tenn,
Danbury, Conn,
tford, Conn,
LaGrange, Ga.
Laneaster, Pa.
Lexington, Ky,
Conway, S.C.

Grand Rapids, Mich,
Muscle Shoals, Ala,
Carrollton, Ga.
Laurens-Clinton, 8.C.
Mattoon, HI,
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. Bowling Green, Ky,
M DeKalb, 1II,

F
:M Lebanon, Pa,
F

L]
&

E+ 1.8

M Scottsville, Ky.

M Lancaster, S.C.

Qak _Park, Mich.
FM Traverse City, Mich.
FM Jacksonville, 1il.
FM Sandusky, Ohio
Adrian, Mich,
F
F

M Ponee, P. R,
M Toceoa, Ga,
FM Bad Axe, Mich,
-FM Lexington, Ky.

Agppleton, Wis.
-FM Logan, O,

M New York, N.Y,

FM New London, Wis,
M Lenoir City, Tenn.
etroit, Mich,
M Kenosha, Wis,
Hicksville, N.. Y.
-EM Livingston, Tenn.
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eattyville, Ky,
adsden, Ala,
-FM Norwalk, Ohio
Norwalik, Conn,
-FM Lowell, Mass,
Okeechobee, Fia.
FM Peekskill, N.Y.
FM Laconia, N.H.
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London, Ohio

FM Lansing, I,

FM Braddock, Pa.(s)
FM Portland, Maine
FM Munfordville, Ky,
FM

F

[ 2 -1-)

Leaksville, N.C.
M La Porte, Ind.
M Minneapolis, Minn.
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Call Locatlon

RJ Roanoke, Va.

RW Champaign, 1L
.FM Chicago, 111,
M-FM Louisville, Miss,
-FM Atlanta, Ga.
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exington, Va.
-FM Loves Park, III.
Louisville, Ky.
Franklin, N. J.
Naghvitle, Tenn,

FM Williamsport, Pa.
Lynn, Mass.
Panama City, Fla,
State College, Pa.
Washington,
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Chicago, 101,
Springfield, Mass.
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Chicago, 111,
Petoskoy, Mich.

M Auburn, N.Y.
Memphis, Tenn,

FM Michigan City, Ind.
2 Statesboro, Ga.
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Greensboro, N. C.
FM Orono, Malne
FM Tallahassee, Fla.
Celina, Ohlo
3
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M Marion, Va.

M Monroeville, Ala.
J-FM Daytona Beach, Fla.
Madison, Wis,

P Ft. Lauderdale, Fla.
R-FM High Point, N.C.
Atlantic City, N.J.
W.FM Meadville, Pa.
C South Hadley, Mass,
£ Toledo, Ohio

$ Morrison, 111,

C-FM Sandusky, Mich.
L.-FM Milwaukee, Wis,
N-FM St Paul, Minn,
Black Mountain,N.C.

Oshkosh, Wis,
F

Sylacauga, Ala.

W Milwaukee, WIs,
estport, Conn,
ladelphia, Pa.
Gretna, 